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Foreword
FORWARD TO THE FOREFRONT

Swadeshi Vijnana Andolana-Karnataka (SVAK) is the biggest science movement of Karnataka with the largest number of
dynamic District Units, and Academic Faculties (Vedikes). It is not confined to modern sciences but gives a greater thrust to
traditional sciences and Scientific Heritage. In addition to being a popular science movement it gives greater emphasis on
professional levels including research and entrepreneurship. SVAK covers the entire spectrum of Sciences-spiritual, social
and secular-material sciences. Most of its activities are carried out through its Vedikes. Matru Vedike is the Academic Forum
of Women Scientists, and Yuva Vidyarthi Vedike is for youth and students.
Most of the Women’s organizations throughout the world are “activist” movements leading mostly to conflicts and negativity
in society while Matru Vedike is typically a “positivist” movement aiming at the overall elevation of women in society, especially
amongst the woman scientists. A career in science, engineering and technology (SET) is highly demanding, and requires
total concentration, dedication, commitment and involvement. At the same tine, a woman has her natural duty of mother-
hood. Madame Marie Curie is the ideal model for women scientists. She received a Nobel Prize in Physics (1903) along with
her husband and a second Nobel Prize in Chemistry (1911). It is prudent to recall that her daughter Irene Joliot Curie got all
her training & inspiration from her parents, especially her mother; and she got the Nobel Prize in 1935! Marie Curie is thus an
ideal model, as a scientist and as a mother (Mata). It is for this reason that Matru Vedike decided to conduct the National
Women’s Science Congress from 7th November the birth anniversary of Madame Marie Curie. The Mahila Vijnana Puraskara
is also named after Madame Marie Curie. As an important coincidence, November 7th is also the birth anniversary of Sir. Dr.
C. V. Raman. We are indeed blessed by this coincidence. We recall how Raman inspired a galaxy of leaders in Science- K.
S. Krishnan, Vikram Sarabhai, Homi Bhabha, Ramanathan, Pisharoty et al. We have also instituted the C. V. Raman Mahila
Vijnana Puraskara for outstanding contribution in Chemical, Physical and Mathematical Sciences.
We have the Motto “ennobling motherhood and enabling women for leadership in science” for our Matru Vedike.
The Main objective of this Science Congress is to present before women the vast scope and opportunities in SET along with
the exciting possibilities for pleasure, happiness and contentment in a career of diverse nature-teaching, research, industry
or business. By this process, we hope to attract a larger percentage of women to SET and later encourage them to rise to
greater levels of achievement. Of more than 300 individuals who received Nobel Prize, hardly a dozen were Women-If more
women are encouraged into science, more of them will be candidates for the Nobel. Certainly, they can be empowered to
become leaders in science.
The second objective is to build a camaraderie amongst women. This will initiate a process of creating pride and confidence
amongst them. Women should encourage other women to come up in their profession. Competence will come out of
confidence.
The next objective is to lead them on to the frontline areas of SET, and finally to the forefront of leadership in entrepreneurship,
science administration (eg. Dr. Manju Sharma) and technocracy (Dr. Sudha Murty, Dr. Kiran Mazundar Shaw) and the like.
Scientific acumen is quite distinct from socio-political acumen. India has an abundance in the sociopolitical leadership
from amongst women, and we are indeed fortunate. We miss such abundance of scientific acumen amongst women in
India especially at the level of top leadership. It is to analyse the reasons for this imbalance that we have the Focal Theme
(i) Problems and Prospects of Women in Science for an in-depth and open discussion in 2008 and (ii) The Need of Women
leadership in S & T in 2009. In subsequent years, the Focal Themes were (iii) Women’s leadership in Education & Research
in 2010; (iv) Women in Engineering, Technology, Entrepreneurship & Industry in 2011; (v) Women in Education in 2012; (vi)
Women’s Education: Retrospects & Prospects in 2013. The outcome may not be the final word in this topic, but it will
certainly open up a national debate. That is all what we expect from this series of annual Women’s Science Congress. The
power of women is creativity, and this power of creativity becomes manifold when she is educated; once this power of women
with education becomes more effective with the power of modern SET. Hence our stress is on women’s education especially
in SET.
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We are indeed happy to note that there is a perceptible change in the attitude of authorities to recognize meritorious women
for positions of power. The Country had a DG-ICMR (Dr. G. V. Satyavati); and now we have a DDG for ICAR (Dr. Meena
Kumari); a Director for a CSIR Laboratory (Dr. M. Lakshmi Kantam); a Director for DRDO (Dr. Sashi Bala Singh); a Project
Director for Agni Missiles of DRDO (Dr. Tessy Thomas); a Project Director for RISAT in ISRO; many  women Vice Chancellors
of Universities, Institutions, and many CEO’s of Corporates. We are happy that our programs in Swadeshi Vijnana Andolana-
Karnataka (SVAK) acted as a catalyst to initiate this process involving (a) an attitudinal change among the male-dominated
authorities; and (b) an acquisition of courage, confidence and competence amongst women in Science to face the challenges.
Yes, there are miles to go to reach the goal.
A word on our “modus operandi”. Many of the Seminars, Congress or Symposia in India are just a “Conference of a few
selected speakers”, and nothing fresh or novel or original will come out of such conference. We have scrupulously avoided
such an approach, and deliberately opened up the arena to any one who has something to present before the public. Each
one will get an almost equal chance for presentation. We hope to succeed. Time will judge. We have to evolve a new class
of literature-the women’s literature in science. We have to project the exclusive identity of women scientists. In 2008, we had
just 62 papers and in 2009 we received more than double this number! And it is gratifying that this trend is catching up with
succeeding Congress.
In India, women scientists come from different backgrounds: rich or poor families, educated or illiterate parents, different
religious denominations (Hindu, Christian, Islam, Sikh, Parsee etc.,), diverse cast groups, diverse language areas, urban or
rural families etc. In spite of all these divergent backgrounds, the problems faced by women in science are more or less
similar, and have to be tackled unitedly. And this process should be continued for years before a sane and sensible condition
is created for a conducive atmosphere for a creative career in science- It is for this reason that SVAK decided to conduct the
National Women’s Science Congress annually on 7th November, and present the Marie Curie Mahila Vijnana Puraskara to
an eminent women scientist, and the C. V. Raman Mahila Vijnana Puraskara to an outstanding scientists in the field of
Chemical, Physical and Mathematical Sciences. The receipients of these puraskaras include such outstanding women
scientists as (1) Dr. Vijayalakshmi Ravindranath, Founder-Director, National Brain Research Center (now IISc, Bangalore)
(2) Dr. G. V. Satyavati, the first and only woman DG of ICMR; (3) Dr. Sujata Ramadorai, Professor at TIFR and member,
Knowledge Commission; (4) Dr. Meena Kumari, the first women to become DDG, ICAR; (5) Prof. Rohini Godbole, IISc,
Bangalore; (6) Dr. Vaidehi Ganesan, Senior Scientist, IGCAR and now Professor, Satyabhama University.; (7) Dr. Tessy
Thomas, Project Director, Agni Missiles, DRDO; (8) Dr. H. S. Savithri, IISc, Bangalore and (9) Smt. N. Valarmathi, Project
Director, RISAT, ISRO, Bangalore.
SVAK conducts the Kannada Vijnana Sammelana (Karnataka Science Congress) on 15th September every year when the
prestigious Visvesvaraya Vijnana Puraskara is presented to erudite scholars in spiritual, social and / or Secular-material
sciences. And one of the three annual Puraskaras goes exclusively to Women (Dr. Gangubhai Hangal, Dr. R. Nagarathna, Dr.
Vijayalakshmi Deshmane, Dr. Vijayalakshmi Basavaraj, Prof. M. S. Shaila; Dr. Sudha Murty; Dr. Meera Kausal, Dr. S. R.
Savithri and Dr. Meena R. Chandawarkar).
Rashtirya Mahila Vijnana Sammelana is our humble attempt to take women in Science forward towards the forefront of SET
– to encourage and empower women scientists to take up frontline leadership without losing or loosening the unqueness of
the feminine qualities. Bharatiya women can and will certainly achieve this unique objective. Hail the legacy Madame Marie
Curie ! Hail the legacy of Sir C. V. Raman and Indian scientific achievements!

Prof. K. I. VASU  Shri. H. RAMESH
Stapaka / Poshaka / Margadarshaka of   General Secretary
Swadeshi Vijnana Andolana-Karnataka Swadeshi Vijnana Andolana-Karnataka
Chief Coordinator, NWSC-2014           Coordinator, NWSC-2014
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Prof. H. S. Savithri (Mrs)
Dept of Biochemistry, IISc, Bangalore ( Marie Curie Mahila Vijnana Puraskara-2013)

Lecture at Inaugural Function of 6th NWSC
Dignitanes on the dais an my dear friends,
At the outset, I would like to thank Martru Vedike and the Swadeshi Vigyana Andolana, Karnataka for conferring the prestigious
Marie Curie Mahila Vigyana Puraskar on me; I am very pleased to receive this award instituted in the
name of the most accomplished woman scientist and mother of mankind. She is the gold standard for women at all times. She has
set an example for how every woman should strive to achieve her best.

In  my own case, I hail from a middle class family. The motivation to do my best came from my mother who had only high school
education but wanted her four daughters to be highly qualified as wither doctors, engineers or scientists. She
made sure that all of us achieved this by being with us while we studied as children also doing her own work at the same time.
Fortunately at that time we had very little diversions such as TV, Mobile, Face Book etc. In the present time, it requires
even greater motivation to excel in studies and in profession and use the modern facilities available moderately and for useful
ends.

All women who want to excel in their profession will necessarily have to play two different roles. For example, when it comes to
home, I need to play the role of wife, mother, daughter in law, mother in law and grandmother and also be a
good host to all visitors. Once at work, I need to play the role of scientist, teacher and research supervisor to young students.
On no day what happens at home affects my work in the lab. Similarly, the success and failures of my profession
does not affect my personal life at home. This kind of switching on and off is very important to be successful in both profession
and family. It has the advantage of relieving the stresses caused by one role when you forget that role and assume the
other role.

Coincidentally, as this happens to be the birth anniversary of Sir C.V. Raman, I am reminded of an incident that occurred when I
was a pre-university student. My father encouraged me to join a summer school organized by the science forum of National
College, Bangalore. There was a fee to be paid and it was indeed my father’s vision about education that made him pay the same
even though money was in short supply in our home. This was a very inspiring program. There were lectures by faculty from IISc
and we had the freedom to interact with them and ask questions. Most importantly, we were taken to Raman Research
Institute where we had the good fortune to listen to Prof. Raman and see his wonderful collection of crystals. Raman was
interested in vision and colour blindness amongst Indian population at that time and examined all of us
individually by asking us to identify different objects in colour pictures. I felt elated that I could spend a minute with the Noble
Laureate. This motivated me further to study science.

I was fortunate to get admission to B. Sc (Hons), Chemistry in central college in my own home town. Such opportunities are
difficult nowadays with the increase in the number of students aspiring to study in good coileges. 1 was also fortunate to
get admission for M.Sc. in the same college and for Ph.D. in IISc under the guidance of a distinguished enzymologist, Prof. N.
Appaji Rao. The first experiment he asked me to do was to demonstrate the activity of an enzyme called
aspartate transcarbomylase in the crude extract of mung bean seedlings. I had the beginners luck and the assay worked the very
first time and then I was asked to repeat six times with different batches of enzyme to validate the method. One
needs to be perseverant, intuitive, and very hard working to succeed in experimental science. I could further demonstrate the
kinetic and regulatory mechanisms of the enzyme. I had the good fortune meanwhile to get married to
M.R.N. Murthy, an outstanding student of Prof. Venkatesan, Department of Organic Chemistry, IISc. The first thing he did for me
was to write a program to analyze my data by an iterative procedure that would accurately estimate the kinetic constants and
since then we have had an active collaboration throughout our research career. I wound up submitting my thesis 10 days before
my son was born! I had all along full co operation from my parents, parents in laws and Murthy and so I could meet the dead line!
If the husband and wife are in the same profession and complement each other’s work, that is the most ideal situation for
women to grow.

As a researcher, the choice of the problem and the long term goals are the key components for success. I am happy to say that
we chose to work on viruses that infect plants in our country in this program organized by Swadeshi Vigyana
Andolana. It is of paramount importance to work on solving problems relevant to our country. When we began our research
work on molecular biology of plant viruses, the emphasis of research in the country was mainly on epidemiology and
disease control. However, to evolve effective strategies of controlling plant viral diseases, it is necessary to isolate and charac-
terize disease causing viruses. During the course of our study, we have isolated and characterized several new species of
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viruses native to our country and determined their genomic sequences. We have also investigated several aspects of their life
cycle using techniques of modem molecular biology. Such studies have helped in developing sensitive diagnostic
tools and delineate regions of the genome important in the viral life cycle. Such gene segments were used for generating
transgenic plants resistant to viral infection. This kind of basic research has also lead to practical applications. It has
been fascinating to understand the molecular design of life using viruses as model systems.

Once again I would like to thank you all for this honour and I sincerely hope that your organization and work will inspire young
women to excel in family and public life and fulfil the motto of Matru Vedike “ennobling motherhood and  enabling women for
leadership in science”.
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FOCAL THEME
WOMEN’S EDUCATION:

RETROSPECTS &
PROSPECTS
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SISTER NIVEDITA (MARGARET ELIZABETH NOBLE) : HER DISCOURSES ON
WOMEN’S EDUCATION.

“My life is given to India
In it I shall live and die”.

Aindrila chakraborty
T-204, Purva Fairmont,24th main,25th cross,HSR Layout, Sector-II, Bangalore-560102.

Margaret Elizabeth Noble (28th Oct 1967-13th Oct 1911) better known  to the rest of the world as ‘Sister Nivedita’s
mission was to carry the banner of Vivekananda to every corner of India .She became prophet messenger to the
cultural and political life of India.

At the suggestion of Vivekananda, Nivedita came to India in (1898) and dedicated the remaining fourteen years of her
life for the ‘Jana -desha-dharma’, the people, the land and the religion of the country of her adoption. There were many
distinguish personalities in contemporary in India, but none could perhaps outweigh the totality of contribution made
by Nivedita. The term ‘India’ to her was not a geographical or ethnic entity, not a  clan caste or blood group, neither
a subject country, but India was an idea, an ideal, a legend, a symbol, a movement, a thought, asummation without
the tyranny of geography. She is to study with meticulous care Indian ways of life, thoughts, legends, arts and
architecture so that she might be fully equipped to play the role of “the mistress, servant, friend in one” to India. She
became thoroughly Indianised in outlook. She also saw clear before her eyes the path that must be followed to instill
into India fresh life and vigour, so that she might be the dynamic nation, that every Indian’s cherished dream was to
see. Her life was one consuming effort to one herself with the Indian experience. She was not merely Indians
champion before the world, but also a patriot among patriots and a messenger among messengers to the Indian
people.After studying the world in which she was to work, she wanted to evolve an educational method that would be
“qualitatively true and universally applicable to the work of modern education of Indian women.”

“India as she is , is a problem which can only be read
by the light of Indian

history. Only by a gradual and loving study of how she
came to be, can we

grow to understand what the country actually is, what
the intention of her

evolution, and what sleeping potentiality may be”.
                                                   -Sister Nivedita.

Swami Vivekananda felt keenly, that there was no chance
for the welfare  of the country, unless the condition of
women was improved, just as he used to say, “It is not
possible for a bird to fly on only one wing”. So he paid
great attention to the uplift of women in India in his
scheme for the regeneration of the nation. At that time,
he could not find any woman in this country, who could
shoulder this responsibility, and so his choice fell upon
Sister Nivedita then Miss Margaret Elizabeth Noble
(28thOct.186 -13th Oct.1911).Nivedita met Swami
Vivekananda in London in (1895). Vivekananda was on
the look out for a woman, who could help in the
amelioration of the lot of women in India, without whose
upliftment no real regeneration of India, could be possible.
He wrote to her, “Let me tell you frankly that I am now
convinced that you have a great future in the work for
India. What was wanted was not a man, but a woman; a
real lioness, to work for the Indians, women especially.
1.Sister Nivedita responded whole-heartedly to this
clarion call of her Guru, and fulfilled his expectations to

the letter and spirit by her life and work. Sister Nivedita-
a foreigner, adopted this country as her own motherland,
and till her death, toiled ceaselessly to mitigate the
sufferings of countless Indians. Her life is a profile of
courage and devotion- a tribute to humanity. Swami
Vivekananda once said to Nivedita “...you have the
making in you of a world- mover”...2.Nivedita turned her
world moving power to move the dormant life of Bengal
and India. She had made this hapless country her own
and gave her life-blood. She played an extraordinary role
in the awakening of Bengal and India, at a crucial
juncture of history. She nurtured all the cultural and
political movements of the time.

With her manifold intellectual interests, Margaret had
one deep rooted trouble, namely, the growing
consciousness of uncertainty and despair with regard
to religion. Though, since her childhood, she had come
under various religious influences, none of them could
satisfy her. It was at this time that Swami Vivekananda,
the great Hindu Yogi went to London to preach Vedanta
and his words ‘came as living water to men perishing of
thirst’. She met Vivekananda first in November, (1895).
His teachings aroused her dormant religious aspirations
and desire to serve humanity unselfishly, and she finally
decided to take the plunge.[1]Thus, within a few months,
Margaret’s life unexpectedly changed its course and
purpose.
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Swami Vivekananda was not Nivedita’s Guru in a general
way; he was the mighty flood that carried Nivedita from
a far distant land to the shores of India. It was he who for
all time made Nivedita, “the Dedicated’, Vivekananda paid
great attention to the uplift of women in India, in his
scheme for the regeneration of the country. As he could
not find any woman in this country who could shoulder
this responsibility, his choice fell upon Sister Nivedita.
Nivedita had dedicated her life, all her heart and soul, to
the service of India, while introducing her to a Calcutta
audience;Swamiji had aptly described her as a ‘Gift of
England to India’. Many talented and noble ladies of the
West responded to the call of Vivekananda, such as,
Miss. Muller, Mrs Ole Bull, Miss Josephine Macleod,
etc., but none, perhaps offered herself at the feet of her
master with such complete self-dedication as Nivedita.
That an English lady could root out the prejudices of the
English character, enter so deeply and intimately into
the spirit and soul of Indian culture and civilization, shed
her instinctive national loyalty, make India her home and
the service of the Indian people the consecrated mission
of her life, is indeed a testimony to the genius, dynamic
personality and spiri tual stature of Swami
Vivekananda.[2]

It was Nivedita’s mission to carry the banner of
Vivekananda to every corner of India. She became the
Prophet’s messenger to the cultural and political life of
India. At the suggestion of Vivekananda, Nivedita came
to India in (1898) and dedicated the remaining fourteen
years of her life for the ‘jana-desha-dharma’, the people,
the land and the religion of the country of her adoption.
There were many distinguished personalities in
contemporary India, but none could perhaps outweigh
the totality of contributions made by Nivedita. The term
India to her was not a geographical or ethnic entity, not
a clan, caste or blood group, not a subject country, not
a black show. She was not a white woman in search of
a black God, but India was an idea, an ideal, a legend, a
symbol, a movement, a thought, and a summation
without the tyranny of geography. She had studied with
meticulous care Indian ways of life, thoughts, legends,
arts and architecture, so that, she might be fully equipped
to play the role, her master wanted her to play- the role
of ‘the mistress, servant, friend in one’ to India. She had
become thoroughly ‘Indianised’ in outlook and she loved
and understood India better than an enlightened Indian.
In fact, she with her perceptivity, read into many details
of Indian life a meaning and a purpose that sophisticated
Westernised Indians would fail to recognise. She also
saw clear before her eyes the path that must be followed
to instil into India fresh life and vigour, so that she might
be the dynamic nation that every Indian’s cherished
dream was to see.

Rabindranath Tagore called her, “mother of the people”
(LOKAMATA); Dr.Jagadish Chandra Bose likened her
to the “Lady of the Lamp” and Sri Aurobindo thought
she was “Fire” (SIKHAMOYEE). She was philosopher
and guide to GokhaleandTilak, and ‘Mahashweta’ to
Abanindranath and Nandalal. Youngmen of the Dawn
Society swore by her. Nivedita lived uptoSwamiji’s
expectations. No son or daughter of India loved her more
than Nivedita. Not a problem arose in the country in
those years - whether social, political, or educational;
whether affecting man, woman or youth-about which she
did not feel concerned. She tried to restore India’s lost
glory and prestige through her activities, utterances and
writings. S.K. Ratcliffe, the noted editor of the
Statesman, once wrote, “The influences that have gone
to the shaping of New India are still obscure, but this
may be said with complete assurance that among them
all, there has been no single factor that has surpassed,
or equalled, the character and life and words of Sister
Nivedita.”

Environment produces an infinite complexity of feelings
and yearnings. Some of these find expression in external
work, while some remain dormant. Margaret’s external
activities brought about an unfoldment of the strength
and subtlety of her intellectual understanding and an
expansion of her natural faculties. But, at this time, her
deep religious feeling agitated her profoundly. She felt
uncertain and insecure, for though, since her childhood,
she had come under various religious influences, none
of them could satisfy her.[3]

Neither the church nor its doctrines could sustain her
till she met Swami Vivekananda in 1895. His teachings
seemed to light up all her previous experiences and gave
her a new life with a new meaning.

The prevailing mood of cultured European thought then
was one of doubt and negation. There was lack of feeling
and faith in all spheres of life. It was natural, therefore,
that an earnest seeker after Truth like Margaret, who
could not adapt thereligious instruction of her childhood
to her own mental growth, should experience an
anguished sense of uncertainty and void. Her own
generous outlook and a readiness to get Truth from
whatever direction it came, however, led her to accept
the Swami’s Vedantic doctrine as a whole.

One day, during a conversation, the Swami turned to
her and said : “I have plans for the women of my own
country in which you, I think, could be of great help to
me”, and it was then she knew that she had heard a call
that would change her life. For years she had waited for
some light to dispel the darkness that was obscuring
her progress. She now saw a ray of light and hopefully
desired to follow it.
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As the shores of England were left behind, Margaret’s
thoughts about an uncertain future flitted across her mind
like the shadows of passing vapours. She was going to
the land of her dreams, but what would it be like?

During the first few days, she went sight-seeing with
English friends, Messrs’ MacDonald, Dodson and
Arbuthnot. She saw the Eden Gardens, the Botanical
Gardens, the Museum and the Fort. On one Sunday
she attended the church services. But her main interest
lay in seeing the ‘Hindu quarter’, so whenever she was
alone she hired a cab and drove through the streets in
the northern part of the town. She cultivated the
acquaintance of Indians like Dr. J. C, Boseand his sister
Labanyaprabha Bose who conducted a school, the
Tagore and Mataji and SaralaGhoshal. She also visited
such educational institutions as Miss Bose’s school,
the Bethune CollegeandMataji’sPathshala[4].The Swami
had made arrangements for her to take lessons in
Bengali.

Swamiji insisted on Margaret imbibing the Hindu way of
life without sacrificing her personality. That was not an
easy thing to do. Margaret had come to India intent on
working for women’s education as Swamiji had asked
her to do. She grew impatient as Swamiji took his own
time to ask her to begin the work. Actually Swamiji was
leaving her alone to prepare herself for work according
to Indian ideals of self-dedication. Now amidst the
bewildered ecstasy thataccompanied Margaret Noble’s
transformation into Nivedita, Swamiji hinted that the hour
for her taking up work for women’s education had come.

This period was one of intense stress for Nivedita, who
was made to feel that she was still far from complete
identification with Indian life. The strain was indeed as
great as to make Mrs Bull intervene and Swami
Vivekananda announced his intention to withdraw for a
few days to seek means of peace. That very
announcement made Nivedita resign herself to his will.
Swamiji indeed returned in an aura of peace. Yet the
journey to Amarnath on which Nivedita accompanied the
Swami, contributed to Nivedita’s complete adaption to
Hindu-life. She saw the Swami in transition of realization
from Shiva to the Mother, in self-abnegation so complete
that he believed that everything was done by the Mother’s
will, that he had not the power to do anything himself
and was transcending himself into complete union with
the Universal will. The impact of all this on Nivedita was
great.

An incident in Kashmir which left a most painful
impression on Nivedita was the disallowance by the
British Resident of the gift by the Maharajah of Kashmir
of a piece of land to Swami Vivekananda who would have
used it to house a Math and a Sanskrit College. This

incident brought home to Nivedita the real nature of
British subjection of India. She returned to Calcutta where
Swamiji had preceded her, on November 1, 1898. She
then adapted herself to Hindu etiquette, thereby earning
the approbation not only of Mother Saradamani who in
any case had been benign in her attitude towards her
but of the orthodox women-most of them old widows-
who lived with the Mother. It was time at last for Nivedita
to begin the work which had always been in her view.
She had, under Swamiji’s inspiration, studied the habits
and bents of mind of the people among whom she had
to work; for her method of education had to be adjusted
to those habits and bents of mind. A series of meetings
were held at Balaram Bose’s house at Bagbazar to
prepare the ground for founding of the school.It was clear
to her that the school would be only tentative and
experimental in the early stages. For she did not want
to follow any stereotyped method of work. After studying
the world in which she was to work, she wanted to evolve
an educational method that would be “qualitatively true
and universally applicable to the work of modern education
of Indian women.” She had learnt from the Swami that
to teach against the aspirations of the taught is to court
ill results instead of good and that new ideals have to be
approached through the old, the unfamiliar has to be
reached through the familiar. So, Nivedita made honest
efforts to make herself familiar with the aims and
aspirations of the people amongst whom she lived.

On Sunday November 13, the Mother performed the
opening of the school at 16, Bosepara Lane. A few girls
of the neighbourhood were Nivedita’s first pupils. She
plunged earnestly into the school work. With a little
reading and writing she introduced painting, clay work
and sewing. She went into ecstasy over the handwork
of the girls and wrote to Mrs Bull on May 31 : “I find the
children here have as much artistic power as any I ever
saw. Their brush work is wonderfully good considering
their chances and their colour is excellent. And how
they love sewing and manual occupation, you just cannot
imagine”.[5]

Before long, she won the hearts of the children who came
to her, and the confidence of the mothers. The proud,
reserved, orthodox women of the Neighbourhood found
in Nivedita a good friend. Full welcome was accorded to
her at any time of the day or night and they felt happy if
they found a chance of helping her. Their little acts of
kindness like sending milk or fruits when necessary,
never missed Nivedita’s attention. She gratefully
acknowledged them. The pure, sweet, shy and reticent
ladies charmed Nivedita and she always praised them
in speech and writing.

While Sister Nivedita, considered the school to be the
essential part of her work, she was also called upon to
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extend her activities in a number of directions including
public speaking. After the celebration on December, 9 of
the installation of Sri Ramkrishna’s picture at Belur Math,
the Math started functioning in an organised manner.
Nivedita gave lessons to the Brahmacharis or new
initiates, in Botany, Drawing, Physiology and Sewing,
spoke at the weekly meetings of the Mission, gave
lectures on Education at the BrahmoSamaj, and started
a teachers’ training class which was attended by many
distinguished ladies. She also taught history at an
American missionary school. A speech on “Kali” which
she made on February 13, 1899, at Albert Hall proved to
be controversial. Dr MahendralalSarkar, an eminent
scientist and doctor of those days, who was one of a
distinguished assembly, questioned Nivedita’s wisdom
in preaching the Kali cult while they were fighting, Dr
Sarkar said to remove superstitions of that nature. A
gentleman present at the meeting replied forcefully and
stampede ensued. All the same, Nivedita was invited to
speak on Kali at the Kalighat temple. Before she spoke
there, she gave an inspiring lecture at the Minerva Theatre
on “Young India Movement.” Swamiji and other Monks
attended this lecture. Nivedita’s speech at the Kalighat
temple was a lucid discourse on the significance of Kali
worship. She answered all the objections raised at the
Albert Hall meeting and delineated the character of Kali
both as the Mother and the Destroyer.[6]

Actually the first decade of the 20th century may be
called an epoch-making period in Indian history. With
the first political stirrings in the country, the British
Government, headed by Lord Curzon, adopted strong
measures to check the forces of nationalism. But
ironically enough, it intensified the desire of the people
for political advancement, and in some instances, stirred
the patriotic feelings of the people to their very depths.
And all these political events, naturally as it has been
perceived earlier, brought about a change in the life and
work of Nivedita. Her letters since (1900) show her
growing interest in the political destiny of India.

Nivedita’swork during the following ten years shows how
India and her future became her chief concern. Another
fact that explains her active work during these years
was her stay in Calcutta, which was the seat of the
Government then and which witnessed the beginning of
a great national movement. Nivedita could neither sit idle
nor remain indifferent during this period of unrest and
turmoil. She brought the full force of her intellectual and
moral powers to bear upon the national movement.

Even with moderate leaders like Mr Gokhale, Nivedita
had long discussions on various topics of national interest.

To Nivedita, her vision of freedom for the country always
filled her heart with joy. Actually to Nivedita “isms” made
no difference. The other event of the year that evoked

much protest from different quarters of India was the
Universities Commission. Lord Curzon had called an
educational conference at Simla in 1901, which was
followed by the appointment of the Universities
Commission in (1902). On the basis of the Commission
a Universities Act was passed in 1904. From one end of
the country to the other, educated people protested
against its illiberal provisions. Referring to it, the eminent
educationist and Congress leader Mr.Surendranath
Banerjee wrote: “Of the many disservices which Lord
Curzon had done to India, his so-called reform of the
universit ies was the most far- reaching in its
consequences. Under the plea of efficiency he had
officialised the Calcutta Municipality; under the same
plea he now proceeded to officialise the universities, and
to bring the entire system of higher education under the
control of Government. Efficiency was his watchword;
popular sentiment counted for nothing, and in his mad
worship of this fetish Lord Curzon set popular opinion at
open defiance. “About the Commission Nivedita
indignantly wrote in a letter what she felt. We have had
a Universities Commission lately, which has done its
very best to kill all education, and especially all science
education. This is THE point in India’s wrongs that fires
me, the right of India to be India, the right of India to
think for herself, the right of India to knowledge. Were
this not the great grievance I might be fired by her right
to bread, to justice, to other things, but this outweighs
all.Having been an educationist herself, she naturally
felt a deep interest in the educational problem. When
the Universities Act was before the Legislative Council
in 1904, Nivedita was touring Behar and the United
Provinces. She spoke on the educational problems in
India more than once, calling it the problem of problems.
Not being a politician, she did not make a capital
grievance out of it. Nor did her indignation lead her to
criticize and complain only. A constructive thinker and
worker that she was, she urged the people to rise to the
occasion, face the situation squarely and grasp the
opportunity to promote national education, instead of
looking up to the Government for help.

With her characteristic vigour, incisive logic and
earnestness she said during a lecture at Bankipore-The
educational policy which is now being followed gives
anything but University education. The Indian Universities
Bill attempts to narrow the sphere of education in this
country. But I am not going to make a political speech.
My object is to make you think and think. I am
ceaselessly thinking on the educational problem.
Sometimes, I find a way out and sometimes I do not. I
have come here to help you in thinking out for yourself,
for I have a belief in the power of right thought.The
educational problem is one of national life, and so one
ignorant of your national life cannot contribute in any
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way to your wants. A foreigner can do so only when he
acts with a correct ideal of national life and adjusts his
deeds to the influences of the times. A foreigner cannot
help you and you must help yourselves .It is for you to
do and you should not crouch before the Government
like monkeys to get done by the Government what you
ought to do for yourself. ...You must look at the
educational policy of the Government in a different
attitude. By the Bill before the Legislative Council many
of the schools are to be disaffiliated and then will come
your turn to sweep out the hypnotism out of the past.
...You must be grateful to Government for the threatened
disaffiliation of the schools as such disaffiliation will allow
you much freedom of thought. But you must not sit back
and thank the Government. You must work, work and
work and remake the meaning of Education.[7]

Nivedita was a humanist and a public worker in every
field-patriotism, education, politics, nationalism, industry,
history, moral reform, social service, feminism, and what
not. ...During the glorious Bengali revolution (1905-10),
Nivedita was a name to conjure with in young Bengali.
She was a colleague of almost everybody who was
anybody in the movement of those days at Calcutta. ...If
Vivekananda had not done anything but import Nivedita
into the Indian sphere of activity his life-work would have
still remained exceedingly epoch-making and fruitful. She
was his miraculous discovery for India and grew into one
of the profoundest treasures of the Indian people. [8]

Kali the Mother was Nivedita’s first book that was
published. The book depicted ‘Kali’ as she appears to
man in anguish as the Terrible, who plays with him as
with a child and thereby shelters him in love. The
complicated conception was adequately explained in the
book, which consisted of essays on various aspects of
the subject. Two of its chapters “The story of Kali” and
“The Vision of Shiva” were written in India, while the rest
of the book was written in America in (1899). Behind the
writing of this book was also Swamiji’s inspiration.

The book was published in (1900) and was favourably
reviewed. It cannot be called biographical, though it
contains biographical accounts of two Hindu Saints -
RamPrasad and Sri Ramkrishna. Her interpretation of
Kali, the Goddess is her own contribution to the
theological and philosophical Ideas of the
Hindus.Nivedita’s “Siva”,” Buddha” and “An Indian study
of Love and Death” -all three written in beautiful poetic
proses are also her contribution to the theological and
philosophical ideas of the Hindus.

The two article of Nivedita, “Lambs Among Wolves” and
“Aggressive Hinduism”, which were later published in
book form, were meant to counteract the half-truths and
untruths about Indian social life spread in the West by

Christian missionaries for their selfish ends. The defiant
and aggressive note of the articles speaks of Nivedita’s
authority, knowledge and conviction. These two articles
together with The Web of Indian Life and Studies from
an Eastern Home attracted much attention as being
systematic attempts to reveal the inner life of India. The
sweetness of the Hindu way of life and the wide survey
of women as they live and think in different parts of India
reveal to many Indians themselves the wealth of interest
and romance that lie hidden in their homes. The intense
sympathy, kindness and love of Nivedita for India animate
every sentence of the books.

Sister Nivedita stresses the point that nationality cannot
survive without a strong sense of civic duty among the
people. The ramifications of this position are fully set
out in the book. Hints on National Education in India are
a masterly discussion of the requirements of a truly
national education. The Introduction to the book calls
for a compulsory period of service for young, educated
people in the cause of spread of primary education. The
papers on education that Sister Nivedita presents in the
book stress (i) the need for education being strictly
oriented to the understanding of Indian life; (ii) describes
the three elements of education as mental preparedness
for learning, absorption of the common social concepts
and full human development; (iii) emphasises the need
for training of the emotion no less than that of the
intellect; (iv) points to the need for directing education
to the; duty of nation-making; (v) calls for inspiring
education with national ideals based on national history
and geography. Sister Nivedita proceeds to write on the
illusion of the craze for foreign culture for its own sake.
She includes in the book an essay on a subject on which
she was never tired of writing -namely, the right type of
education for Indian women.Ancillary to this essay is
“The Project of the Ramakrishna School for Girls.”
“Suggestions for the Indian Vivekananda Societies”
discusses the method and purpose of training of young
men for social work. “Notes on Historical Research” gives
useful pointers to students of history. “A Note on Co-
operation” is emphatic in tone. “The Place of the
Kindergarten in Indian Schools” is an exhaustive and
delightful discourse on the education of very young
children. Two essays on “Manual Training as a Part of
General Education in India” complete the compendium
on national education that the book really is.[9]

A brief review of Sister Nivedita’s “Interpretation of the
course of Indian History”, also unfailing throws much
deserved light on her literary activities- Nivedita keenly
felt the need for a thorough rewriting and reconstruction
of India’s history on a truthful and sound basis. In her
writings we find abundant proofs of her knowledge of
Indian history- particularly religious history. But she felt
that there was need for re-discovering India from her
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ancient past to later phases. At her time knowledge of
Indian history was very limited and inadequate. Available
historical works at the time were mostly written by British.
In these works distorted accounts were furnished of India’s
history. That made the task of re-writing of India’s history
on truly national lines all the more urgent.

In an interesting letter to the historian Dr.RadhaKumud
Mukherjee, Sister Nivedita strongly emphasised the need
for proper historical research in India. In this connection
she mentioned several points. We may note these one
by one. She wrote:
(i) In all that you do, be dominated by the normal air.
Remember that Truth, in its fullness, is revealed, not
only through the intellect, but also through the heart,
and the will.

The historical research-worker must have a strong moral
sense and a deep regard for truth. This meant that even
if some unpleasant facts were found, these also had to
be recorded. Another implication of proper research was
that the approach was not only to be intellectual, but it
was also to be guided by the heart and will. That is to
say, a deep feeling and a firm determination were also
to be guiding factors, there was to be the element of
sympathy, and also the will to know.

(ii) Never be contented with the ideas and the wisdom
which are gathered study. We are bodies, as well as
minds. We have other senses and other faculties,
besides those of language, nm^ limbs, as well as brains.
Use the body. Use all the senses; use even the limbs,
in the pursuit of truth. That which is learned, not only
with the mind, by means of manuscripts and books, but
also through the eyes and the touch, by travel and by
work, is really known. Therefore, if you want to understand
India, visit the great historic centres of each age.

In other words, all the powers of mind and body must be
used to the full. Important historical centres must also
be visited in order to gain the right perspective.

(iii) Never forget the future. ‘By means of the Past to
understand the Present, for the conquest of the Future’.
Let this be your motto. Knowledge without a purpose is
mere pedantry.

This is a highly significant instruction. Historians usually
become too much involved in the past. To discover and
reveal the past becomes often the consuming passion
of the historian. In that event historical research misses
its true aim. It becomes purposeless. The right procedure
will be to know first the past, then to understand the
past in the light of the present, then with the fund of
knowledge thus acquired the attempt should be made
to mould the future. Thereby a high purpose is fulfilled.
(iv) And now comes the question of the scope of your
work, the question of what your are actually to do. On

two points I know you to be clear,- first, you are
determined, whatever you do, through it to serve the
Indian Nationality, and second, you know that to do this,
you must make yourself a world-authority in that particular
branch of work.[10]

Thus, the historian is to have two high ambitions. First,
through his knowledge he must endeavour to serve the
cause of the nation. Secondly, he should study his
subject so deeply and widely that he may become an
international authority in his branch of specialisation.

She also points out that the field of labour may be wide
to such extent that the Indian may truly assimilate the
modern spirit. Three elements are important- Modern
science, Indian History; and the world-sense or
geography. A person may specialise in any one of those
three, but he may also try to have a broad background
of historical knowledge.

To illustrate the above point, she said :
(v) If you were a worker in science, you might read a
good deal of History, in interesting forms, as recreation.
And so on. One of the modes by which a line of high
research becomes democratised is just this.
(vi) But whatever you do, plunge into it heart and soul.
Believe that, in a sense, it alone,- this modern form of
knowledge, young though it be,- is true. Carry into it no
prepossessions, no prejudices. Do not try, through it,
to prove that your ancestors understood all things...[11]
In other words the spirit of work must be thoroughly
scientific, absolutely free from any bias or prejudice.
There should not in particular, be the tendency to glorify
the past (our ancestors) in an emotional way.
(vii) And now as to the subject itself. Already you have
progressed in the direction of History and Indian
Economics. It is to be supposed therefore that your work
itself will be somewhere in this region. But side by side
with your own specialism... do not forget to interest
yourself in subjects as whole.
In this context Nivedita suggests that a person studying
history must study geography also. Similarly, the
specialist in geography must study history also. This is
a very practical suggestion, because there is a close
interconnection between the two subjects. Another point
made by Nivedita in this context is :
Again if Indian History be your work of research, read
the finest European treatises on western History. They
may not always be valuable for their facts, but they are
priceless for their methods.
This is also a highly instructive suggestion. This will not
only broaden the horizon of knowledge, but will ensure
a thorough training in methods of historical research. To
Nivedita it is India, the spirit and soul of India, that should
catch the imagination of the Indian historian. He should
feel intensely the heartbeat of the Indian people. Indian
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nationalism should be the mainspring of his inspiration
no matter in what branch of history he is specialising.[12]
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The focal theme of the conference is Women’s education retrospects and prospects. The authors of this paper have
chosen the topic “Government School Education” to highlight the relevance of school children’s education which is
also an important aspect with respect to women’s education. As Nelson Mandela quoted “Education is the most
powerful weapon which you can use to change the world”, thus providing quality education is an important aspect of
the society. Today there are many schools, managed by either private or government sectors. Since not many
children can afford to go to private schools the only other option would be to opt out for government schools. To attract
more students the government devised various schemes like mid-day meals, free books, free education etc. In spite
of all these facilities, the percentage of students going to school is not 100%. Why? What could be the reason? Is it
something to do with the curriculum? Or something to do with the teaching methods employed by government
schools? Or due to constraints imposed by parents? ---

Several of these questions are answered in the present paper. The authors provide the role of various NGO’s in
imparting and improving education in government schools. The co-author is a volunteer in an NGO initiative group and
presents her innovative programs built for the purpose. The objective is to inculcate interest in learning among various
children in the school. Besides the authors are conducting an experiment as a case study. The authors hope that
with the skilful efforts, the organization can attract more number of children with the designed technology.

Keywords: Women education, Government School, Initiative, Learning, Children

I. Introduction: Right to Education is the fundamental
right under the constitution of India, a right of every citizen.
Education is an important aspect for a country’s growth.
It is thus the responsibility of the government to achieve
100% literacy. Today, there is a proliferation of private
and government aided schools in the country. Many
schools are funded by the government to provide free
education for all. Despite which many parents are still
hesitant to send their children to school. Government
took various measures to attract more children and thus
started with the concept of mid –day meals programme
and many others which still not being attracted by all

students, irrespective of states in India. They are
struggling hard to achieve their goal.

Albeit the fee structure of the private schools is on a
higher side the quality of education is improvising day
by day. A few months back we spoke to few parents
who send their children to private schools, and they
expressed their happiness with their children’s
education. They are taught creative thinking, problem
solving skills, experiment based learning, visual learning
etc.
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Unfortunately the education in India has become
commercialised. In this paper we shall know about few
problems identified with respect to education in
Government schools and the role of few Ngo’s, and their
initiatives to combat them. The case study is taken with
respect to Teach Bangalore-A Volunteer based initiative.
The aim and objective of this initiative is to provide free
computers and basic education of the same to middle
school government children.

II. Problems/Issues/Methodologies: The focal theme
of the paper is Women’s education. The problems and
issues concerned with government school education
irrespective of genders is relevant in this context and
thus it is an important part of the study. Everyone has
problems or the problem is everywhere. Only thing that
makes difference in individuals is how problem is tackled.
Amongst the various problems in different fields, domains
lets in this section concentrate on few important hitches
in Government School Education, the steps taken to
combat these issues are discussed in the following
section.

* With an ever increasing usage and wide range of
applications of computers these days, it is very crucial
for everyone to know how to use it. But with respect to
children to succeed in their careers they should have
good knowledge of its functionality and the usability.
These days there are many scholarly articles, videos
that are present on internet which can enable them to
learn better and quicker. The students during 2000’s
were taught the basics functions like creating a
document, excel sheet etc. But these days those basics
are taught right from primary school and the complexity
of the syllabus increases gradually. It’s nice to see this
change in the syllabus and students being given quality
and required knowledge which is on par with the
technological advancements. Unfortunately the same
case doesn’t hold good for government school children.
There are not many computers nor many dedicated
teachers for the same. Why Government school children
be deprived of advanced education?

* It is said that Mathematics is the queen of all sciences.
For anyone to be successful in his/her career one should
have a strong foundation of the same. It was again known
that Government Middle School Children needed more
knowledge on basic Maths. As stated earlier there are
lot of articles available on web to improve one’s skills
strong .Unfortunately due to limited access not every
student can access them.

III. Solutions /Experiments Adopted: We have just
quoted two problems with respect to Government School
Education. In this section let’s see how various NGO’s
or organizations came up with solution for the problems
faced.

* Based on one of the input mentioned in the KIG Report
2020 [1] “Teach Bangalore” a volunteer driven programme
was born.
* Teach Bangalore is aimed at providing basic computer
knowledge to government schools. It also aimed at
providing Basic English knowledge to the middle school
children, which gives the momentum for them to learn
in future. A 60 hr. syllabus is framed for the same. The
second author is a volunteer for this programme. The
classes are conducted on Saturdays.  While teaching
them and taking feedback from the students few points
that we noticed were:
1. All children are equally enthusiastic to learn.
2. There was one student who told me this : ªÀiÁåA£À£ÀUÉ
HjUÉ ºÉÆÃUÉÆPÉÌ EµÀÖ E®èªÀiÁåA0iÀiÁPÉAzÉæ C°èUÉ ºÉÆÃzÉæ £ÀªÀiïä CªÀÄä
C¥Àà ̧ ÀÆÌ¯ÉÎPÀ½ì CAzÉæ PÉ®¸ÀªÀiÁqÀÄ CAvÁgÉ ªÀiÁA”  which tells that
there are still parents who are still unwilling to send
their children to school.
* Samarpan –An Infosys CSR wing[2] started with an
initiative to translate basic maths conceptual videos
from[3]  to Kannada and give them to government school
children.
* Government donates computer to high school students
through its MahithiSindhu project, Infosys also donates
computers to government middle school
students. Spark-Rural Reach Program is one such
initiative of E & R Unit Infosys aims to provide basic
computer knowledge to rural government school across
Karnataka where in volunteers travel on weekends to
spend quality time with students.
* With an idea to attract more and more children Note
book drive an initiative of Samarpan, program was
conceptualised. It is the largest volunteer driven program.
Under this program notebooks are distributed to rural
children .Currently around 50,000 books are being
distributed.
* Above solutions mostly were interacting with children.
With a main aim of education people in astrophysics
and science Bharat GyanVigyanSamiti[4] conducts
various workshops to teachers mostly teachers from
Government schools on astrophysics, natural occurring
phenomena’s etc .They also provide the teachers with
innovative methodologies to teach the students.

IV.Conclusion: We have quoted the solutions and
problems that we saw when we were part of the initiatives.
Most of the methodologies implemented have given
positive results. So, let’s all join hands in giving our best
to the society and improve the government school
education, thereby enabling them towards the better
prospectus.
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Engineers are the best in the world and the engineering system prevailing should cater to the needs of these
engineers and the world. But, where are we today? The authors of this paper discuss the contribution of women
engineers in India, particularly; this has direct relevance to the focal theme of this conference. The current scenario
calls for improving engineering education system in India for women.

All modern societies recognize that education and a careerare not only the right of a woman, but key factor that
contributes to the economic and social development of a nation. In spite of this recognition, the participation and
contribution of women in many professions is insignificant. This is most evident in the field of engineering, where
women represent a large untapped source of talent.

In India, the participation of women in engineering was negligible till the early 1980s. It is only in the past 15 years
that their enrolment has shown an increasing trend. This movement began first in the southern states and has
gradually spread to other parts of the country. However, with the increase in numbers, women engineers are facing
many problems in their careers.

Gender disparities in engineering exist around the world and special efforts are being made by institutions, governments
and professional organizations to rectify these.

Keywords: Women Engineers, Engineering Education System, Movement, Gender.

1. INTRODUCTION : One of the major aims of education is
the development of wholesome personality. Possession
of relevant knowledge, creation of new knowledge, and
the capacity for its application has become the
determinants in the strength of a nation. Consequently,
technical education has come to the center stage and
is today the most important agent for change and
development. Engineering refers to the professional art
of applying science to the optimum conversion of the
resources of nature to the uses of humankind.

India has the potential to be a global technology leader.
Indian industry is competing globally in software and even
in areas such as automobiles, chemicals and engineering
equipment. A critical issue for the future success of Indian
industry is the growth of engineering education in India.
Engineers today solve all sorts of problems, and one of
their most important tools is their own creativity. Most of
the things that make our lives safer, more enjoyable,
and more productive are products of engineering.

Engineering surrounds us, part of every aspect of our
lives. The job of the engineer is to combine the knowledge
and tools of today with dreams of tomorrow to create
the world of the future.Engineering has been called
“design under constraint.” Engineers create elegant
solutions while working within various limitations, such
as the laws of nature, the desires of consumers, or local
statutes. As we take on the challenges facing us, it will
be engineers and their creativity that design the world
we want and turn ideas into reality. The different
perspectives would include methodology.

All modern societies recognize that education and a
career are not only the right of a woman, but key factor
that contributes to the economic and social development
of a nation. In spite of this recognition, the participation
and contribution of women in many professions is
insignificant. This is most evident in the field of
engineering, where women represent a large untapped
source of talent.
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In India, the participation of women in engineering was
negligible till the early 1980s. It is only in the past 15
years that their enrolment has shown an increasing trend.
This movement began first in the southern states and
has gradually spread to other parts of the country.
However, with the increase in numbers, women engineers
are facing many problems in their careers.

Gender disparities in engineering exist around the world
and special efforts are being made by institutions,
governments and professional organizations to rectify
these.

2. APPROACH
2.1Features : Women, cognitively and hormonally, think
and feel differently from men and have different aptitudes.
Women prefer dealing with people as against things.
General perceptions of women are that they are soft,
caring & emotional. Whereas that for men are that they
are intellectual, rational and logical. They are workers.
Men are comparatively less emotional. Women are
concerned about others and are effective and natural
caretakers. In all, women’s biological role & responsibil
ities are as mothers and home-makers and men are
considered as bread winners.

2.2 Society’s Perspectives : The status of women in
society at all levels is inferior to that of men. In some
impoverished communities in India, education and health
particularly for women are issues of low priority.Girls are
often taken away from school to do house work and take
care of younger siblings when both the parents go to
work. Unfortunately, most girls feel obliged to yield to
parental pressure. Even some of the labor incentive
economic activities done by women are poorly rewarded,
being unskilled or low-skilled jobs.

2.3 Strengths Relevant to Engineering : Women have
the following strengthswhich are relevant and suitable
for engineering field:
* Competency in programming languages
* It is evident from the way women do home making,
that women have the capability of planning,
coordination,inventory management and quality control.
Butsomehow these capabilities of women are not
amplyexploited in engineering.
* Having a liking towards life science, women fit in aptly
for the areas which combine life science and engineering
like Bioengineering or Biotechnology.

3. OBSERVATIONS, RESULTS & DISCUSSIONS
3.1 Historical Perspectives : Engineering education in
India started during the British era. Prior to Independence,
the country had handful of engineering institutions. The
participation of women in engineering was negligible till
the early 1980s. It is only in the past 15 years that their
enrolment has shown an increasing trend [1].

3.2 Current Scenario
3.2.1 Engineering Education : Over 50 years from 1951
to 2001, there has been nearly a 50-fold increase in the
intake capacity. Due to advancement created in the
information technology, during the last few years, we
can find effective growth in the intake specially, in the
field of Computer Science Engineering and Electronics.
Most preferred branches are Computer Science
Engineering, Electronics, Electrical, Chemical,
Biotechnology, Biomedical and Civil engineering in that
order of preference.

Table 1 shows the branch wise distribution of women
engineers during the year 1975-1990 and 1991-2010 in
two separate parts. From the table, it can be observed
that, over years, the number of women graduates is
increasing. The intake of women candidates in the
branches of computer science and electronics has
considerably increased due to advancements in
information technology. And also there is a considerable
decrease in the intake of women in Civil and Electrical
Engineering branches.

Women’s Engineering Colleges in India
There are a very few Engineering college especially for
women. They are listed below.
* AnjammaAgi Reddy Engineering College for Women,
Hyderabad, Andhra Pradesh
* Bhoj Reddy Engineering College for Women,
Hyderabad, Andhra Pradesh
* Government Mahila Engineering College, Ajmer,
Rajasthan
* Greentech College of Engineering for Women, Salem,
Tamil Nadu
* Idhaya Engineering College for Women, Chinnasalem,
Tamil Nadu
* Indira Gandhi Institute of Technology, Delhi
* L B S Institute of Technology for Women,
Thiruvananthapuram, Kerala
* Mahila Institute of Technology, Meerut, Uttar Pradesh
* MKSSS’s Cummins College of Engineering for Women,
Pune, Maharashtra
* P.S.R.Rengasamy college of engineering for women,
Sivakasi, Tamil Nadu
* Rajasthan College of Engineering for Women, Jaipur,
Rajasthan
* Sree Buddha college of engineering for women,
Elavumthitta, Kerala
* Usha Mittal Institute of Technology, Mumbai,
Maharashtra
* Vivekananda College of Engineering for Women,
Bangalore, Karnataka
* Women’s Institute of Technology, Darbhanga, Bihar
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3.2.2 Engineering Employment : In US, 11% of the
engineering workforce in 2003 was women whereas 9.6%
of engineers in Australia are women. In India, Technical
Educational Institutions (TEIs) provide the largest avenue
for employment whichis about 21% of the total woman
employment. Employment in the large-scale private
sector industry is 18.4 %. On the whole, the percentage
of women engineers works out to be 6.1 %. Number of
women faculty is high in the departments like electronics,
computers, etc. Interestingly in some cases, they are
more in number than men! This is the indication of the
trend that’s going to pick up for the years to come.

3.2.3 Nature of Job: The preferred areas for employment
by women are [1] Teaching, Computer, design, R and D,
Project planning, Maintenance and troubleshooting,
Production, Construction/Commissioning, Consultancy
and Management in that order. Women have started
becoming remarkable engineers. An interesting and
increasing trend observed in Bangalore, the heaven of
computer engineers, is that many companies have
started choosing women to head a team of techies (DNA,
2013). Many are moving up to higher positions like Chief
Executive Officer, Professor, etc. However the percentage
of women engineers who successfully move up the ladder
is small. The number of women engineering faculty
members is quite considerable at the Assistant
Professor level which is the entry level. The number
decreases remarkably and is very small at the highest
level i.e., in the cadre of full professor.

4. CHALLENGES
4.1 Entry to Engineering : Though we can see growth
in the number of women engineers, still many potential
and deserving women are not entering engineering. There
exist many reasons for this and need to be understood.
Some of them are listed below:

* Most of the parents perceive that the expenditure on
the education of their daughter/s is of no use and waste
of money as they think that their daughter/s will not
remain with them throughout their life.
* Due to lack of proper exposure, women have inaccurate
perception of the engineering workplace. Hence do not
opt for engineering.
4.2 Employment : After graduation, many girls, do not
continue in this domain due to different reasons
mentioned below:
First Entry: Finding the first job after graduation is the
major hurdle for women. They may experience difficulty
in being called for campus interviews. Many firms require
references to get a job which can be difficult in case of
rural women.

Attitude: The jobs require determination to succeed
resilience and personal belief. Women still need to
develop these traits, playing an important role in all their
decisions. Women engineers do not and cannot join
male colleagues in informal groups and there seems to
be certain amount of self-exclusion.

Gender Discrimination:Women face gender
discrimination at various stages of professional life. There
is difference in the way women and men are perceived
in terms of expertise or competency in the workplace.
Regarding many tasks, still there exists an assumption
that only men can do it!! This leads to devaluing of
women’s work styles and biased assessment of their
efforts,resulting in unequal pay and promotion. Women
are eitherisolated or relegated to ‘female’ roles of note-
taker,organizer or manager (Jenny Marder, 2012). Women
haveto do better than men to get equal professional
recognition.

Practical Training:Women get less or no chance for
practical training. Due to this, they feel less comfortable
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in engineering than men. They lack the professional role
confidence that male engineers seem to acquire easily.
Women find that there is too large a gap between the
idea of being an engineer and the practice of it.

Employers: When it comes to married women, some
employers seem to be biased. They feel women, after
marriage, will leave office without finishing the job or that
she is disinterested. They have to really work hard to
convince others that they are the same persons with
same efficiency and sincerity even though now they are
married.

Distance: Major problem for women is that of travelling
long distances. Many women miss job opportunities just
because the interviews are far away. Women cannot take
up jobs involving travel. There is reluctance of family
towards letting them stay alone. Married women
necessarily look for a job in the vicinity of the place of
their stay, at least in the same city.

5. CONCLUSIONS-REMEDIAL MEASURES: No one can say what
the future will bring, but one thing is certain: Engineers
will play a major role in shaping the world of tomorrow.

To increase the number of women in the engineering
field: Women need to be given guidance on course

selection in early stage. The parents, teachers and
counselors have to recognize engineering as an
appropriate and legitimate career choice for women.

Individual Level: Discipline, punctuality, hard work and
obedience are stated to be the qualities of women
engineers and the same need to be nurtured to make
their best use in career building also. They need proper
mentorship. Women have to overcome the feeling of
insecurity. They have to develop better language and
speak up & express with confidence.

Employers:Justice to women should be ensured all levels
of employment. Gender bias should be avoided in the
process of selection of engineering staff. A woman
member is to be incorporated in the selection committee.
Female engineers should not to be judged by their
appearance but by their ability & performance. Parental
leaves.
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ABSTRACT: “Education is one of the most important means of empowering women with the knowledge, skills and self-
confidence necessary to participate fully in the development process.”It is a milestone of their liberation as it enables them to
responds to the challenges, to confront their traditional role and change their life. Education is important for everyone, but it is
especially significant for girls and women. It is an entry point to other opportunities, and their achievements can have ripple
effects within the family and across generations. It help them to recognize the importance of health care and how to seek it for
themselves and their children, as well as to know their rights and to gain confidence to claim them. Investing in girl’s education
is one of the most effective ways to reduce poverty, gender gap ,domestic violence, infant mortality rate, and growth of
population here by helpful in social, economic and political development of the nation. Along with education, Female Inherit-
ance Right’s is another significant factor which plays an important role in women’s liberation and empowerment. The concept of
women empowerment was introduced at the International Women’s Conference at Nairobi in 1985. It defined empowerment as a
redistribution of social power and control of resources in favour of women. The National Policy on Education 1986, Mahila
Samakhya Project 1987,The National Commission of Women set up by an Act of Parliament in 1990,and many NGO’s aim to
empower women by educating them and to safeguard the right and legal entitlements of women. Empowerment can be measured
by a women’s relative physical mobility, economic security, decision making ability, freedom from domestic violence, and
political awareness and participation. Liberation and empowerment is impossible unless women come together and decide to
self-empower themselves. Progressive and resourceful women in the society need to come forward to help their less privileged
sisters in as many ways as possible.

Key words: Empowering, self-confidence, gender-gap, infant mortality, female inheritance right, liberation, social mobility and
self-empower.

INTRODUCTION: “I measure the progress of a community
by the degree of progress which women have achieved.“  -Dr.
B.R. Ambedkar.

“ Education is one of the most important means of empower-

ing women with knowledge, skills and self-confidence nec-
essary to participate fully in the development process.”It is a
milestone of their liberation as it enables them to responds to
the challenges, to confront their traditional role and change
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their life. Education is important for everyone, but it is espe-
cially significant for girls and women. It is an entry point to
other opportunities, and their achievements can have ripple
effects within the family and across generation. Educating
girls and women today continues to have life-changing ef-
fects on families, communities, and countries.  Research over
the years has shown that education is a key factor in reduc-
ing poverty, improving mortality, and encouraging democ-
racy and citizenship. It helps them to know their rights and to
gain confidence to claim them. Investing in girl’s education is
one of the most effective ways to reduce gender gap, dowry
menace, domestic violence, infant mortality rate, and growth
of population.

The place of the women in society is one of the fundamental
aspects of any civilization, ancient or modern. Modern edu-
cation and facilities have influenced much empowerment.

WOMEN’S EMPOWERMENT: Women’s security, Decision-
making power, and social mobility are three indicators for
women’s empowerment. Women empowerment has emerged
as an important global issue in recent times. Empowerment is
a multi-dimensional social process that helps people to gain
control over their own lives. A women’s empowerment begins
with conscious perceptions about herself and her rights, her
capabilities and her potentials, awareness of how gender and
socio- cultural and political forces affect her. Over the years
women have made great marches in many areas with notable
development, reducing some gender gaps and improving their
position of dignity and equality. The concept of empower-
ment was introduced at the International Women’s Confer-
ence at Nairobi in 1985.The Conference defined Empower-
ment as a redistribution of social power and control of re-
sources in favour of women. Thus the process of empower-
ment is multi- dimensional and it enables individuals and
groups to realize their full destiny and powers in all spheres
of life.

In India, women empowerment is a challenging task as we
need to acknowledge the fact that gender based discrimina-
tion is a deep rooted social malice practiced in India in vari-
ous forms since many generations. The malice cannot be wiped
away within a few years. Formulating laws, legislations and
policies are not enough as it is seen that most of the times
these laws and policies just remain on paper. We have to
accept the fact that things are not going to change overnight
but because of this we cannot stop taking action either. The
ground level actions should be focused towards changing
the social attitude and practices prevalent in the society which
are highly biased against women. When women’s status is
low, family size tends to be large, which makes more difficult
for families to thrive. Population and development and repro-
ductive health programs are more effective when they ad-
dress the educational opportunities, status and empowerment
of women. When women are empowered, whole families ben-
efits, and they march towards the progress and prosperity.

National and Rural development is impossible without em-
powering women.

HISTORICAL PERSPECTIVE: Women empowerment in In-
dia has a long and affluent history. The position of women in
a society is the true index of its cultural and spiritual attain-
ment. In the Rig Vedic age, women enjoyed a high position in
Indian society. They had full freedom for spiritual and intel-
lectual development. Women married at a mature age and
were equal partners of their husbands in the performance of
spiritual and temporal duties. They were free to attend public
assemblies and were active participant in social activities. As
the society grew complex, with the “four- varna system“ based
on occupation and birth , the status of women begin to  de-
cline.

In the history of our country, even Medieval India was not
women’s age –it was supposed to be the ‘dark age’ for them.
Medieval India saw many foreign invasions that resulted in
the decline in women’s status. When foreign conqueror’s
like Muslims marched into the Indian society, they brought
with them their own culture. In order to protect themselves
from the barbarous invaders, Indian women started using
‘purdah ’ and other norms like Sati, Jauhar , and Child Mar-
riage  entered in the society. Girls were not allowed access to
education and were treated as the material being. The par-
ents married off their daughters at the age of 8-10 to get
relieved from their responsibility.

With the advent of the British rule, a unique fusion of west-
ern and eastern thoughts took place. In India, a far reaching
transformation took place in political, economical, and cul-
tural spheres , giving scope to rethinking of values. Indian
socio-religious reformers launched a campaign against so-
cial evils, especially relating to the treatment of women, took
up a challenge to erase child marriage, female infanticide,
purdah system, sati, subjugation of widows, etc that was
prevailing in the society.

In the beginning of the 20th century, the scope of women’s
movement began to grow rapidly, with a large number of
women themselves making definite efforts in the fields of
education and health. The trend towards  feminism found
powerful response in the country and the movements of lib-
eration grew with remarkable vigour, and helped them in en-
tering in Indian National Movements.

MODERN INDIAN WOMEN: The status of women in mod-
ern India is a sort of paradox in a way that if on one hand a
woman is at the peak of the ladder of success, and on the
other hand she is mutely suffering the violence afflicted on
her by her own family members. The women in modern times
have achieved a lot but in reality they have still a long jour-
ney to complete. Their path is full of hurdles. The women
have left the secured domain of their home and stepped into
the competitive world, fully armored with their talents. There
are many problems women in India have to face in their daily
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routine. These problems have become part and parcel of the
lives of the Indian women and the most pitiable state is that,
most of them have accepted it as their destiny in our society.
This thought of woman acted as a boost in the male dominant
society and has given birth to many problems.

The main problems of Indian women includes- malnutrition,
maternal mortality, large family, female infanticide, poor eco-
nomic condition, honour killing, ill treatment at home  due to
dowry problem and lack of power , and over worked with
meager pay, gender discrimination, harassment and insecu-
rity at work places.

ROLE OF EDUCATION: Worldwide, educating women is con-
sidered to be one of the most important factors towards bring-
ing a change in their current scenario. Empowering them to
take decision regarding their own marriage, family planning,
health and life at large, can be facilitated through education.
Let us have a glance on changes brought up by women’s
education at present.
Investing in girl’s education is one of the most effective
ways to reduce poverty, prevent female foeticide, female mor-
tality rate, and gender gap.
Though, women’s literacy rates are significantly lower than
men, education helps girls and women to know their rights
and to gain confidence to claim them.
Girls who have been educated are likely to marry later and to
have smaller and healthier families.
The employment opportunity has empowered women eco-
nomically and this has reduced to some extent the Dowry
menace, harassment, violence against them. But still it is wit-
nessed among uneducated, backward, and rural area.
Governments Educational policies such as free compulsory
primary and secondary education to all children had a posi-
tive impact on the women of rural and marginal groups .
Participation of rural women in Panchayat Raj system and
increase in the number of women being elected to the
LokSabha and State Assemblies , is an indication to their
political empowerment.
Decision making power and social mobility is higher –among
employed urban women than rural and less educated women.
 Women’s economic participation in development has
changed women from their traditional role as ‘reproducer’ to
‘manager’ and ‘CEO’S’ of corporate world.
The proposal to open an exclusive bank for women was the
highlight of the year 2013-14 budget.
Indo-American cosmonauts Kalpana Chawla and Sunitha
Williams conquering the space and making a record, is an
excellent example of education as means of  women’s empow-
erment and liberation .

RECOMMENDATION:
The education of girls should be given as much importance
as that of boys  and  equal  amount of money should be spent
on both.

Experienced and educated ladies should be appointed to
draw up plans for the expansion of women’s education.
Arrangement for higher education for girls should be made
in villages and towns.
Women Teacher’s should be encouraged and they should
be given Teacher Training Course.
Lady Inspecting Staff should be appointed in greater num-
ber to inspect girl’s school and college to check their educa-
tional standard, security and hygiene.
Major emphasis should be laid on women’s participation in
vocational, technical and professional education at different
levels and to eliminate sex stereotyping in vocational and
professional courses and to promote women’s participate in
non – traditional occupation, as well as in existing emergent
technologies.
 Implementation of severe Laws and Policies to prevent
atrocities against women. Violence against women in India is
widespread. The present enforcement of laws and sentenc-
ing of perpetrators rarely match the crime, and it is a long and
arduous process, the gap is further widened by influence
and money power.
The Indian media must focus on women issues in a decisive
way, and programmes to strengthen women development
should be enforced and news adversely affecting their de-
velopment should be censored or banned.
Better civic amenities should be provided to make them
comfortable outside the vicinities of their homes.
Sensitizing the police force to women’s problem
Encouraging free and quality education with good infra-
structure and security to women right  from  rural level.

CONCLUSION: Educating women is certainly the need of
the hour, but this alone would not change the current sce-
nario. The discrimination happens regardless of whether a
woman is educated or not. Men and women are two wheels
of the cart. Both are important to run the society. Its high time
to change the mindset of society. Hence, men must partici-
pate equally in the empowerment of women. To reemphasize
once again, women’s empowerment cannot take place unless
women come together and decide to self-empower themselves.
It should be all round in nature. Self- empowerment can begin
by addressing day to day issues faced by individual women
and tackling them with a mindset of improving the overall
living conditions of women at every level and strata of the
society. A revolutionary movement has to be build up which
awakens the individual self in each and every woman for
creative and generative action.

“Give a book and a pen to every child” said Mallala, a sixteen
year old Pakistani girl, a Noble prize winner of 2013. She was
shot thrice by Taliban for boldly continuing her education
against the norms laid by them. In this regard, like Mallala,
many courageous, progressive and resourceful women and
men in the society need to come forward to help the less
privileged women in as many ways as possible. This shall
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help us to sow the seed for real women empowerment in In-
dia.
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¸Á»vÀå fÃªÀ£ÀzÀ PÉÊUÀ£Àßr ºÁUÀÆ ¥Àr£É¼À®Ä C©üªÀåQÛAiÀÄ MAzÀÄ ¥ÀæªÀÄÄR ̧ ÁzsÀ£É §ºÀÄ PÁ®¢AzÀ®Æ «±ÀézÀ̄ Éè®è ªÀåQÛUÀ¼ÀÄ vÀªÀÄä
C£ÀÄ s̈ÀªÀUÀ¼À£ÀÄß, ̈ sÁªÀ£ÉUÀ¼À£ÀÄß ̧ ÀªÀÄPÁ°Ã£À ̧ ÀªÀiÁdzÀ ¥Àj¹ÜwUÀ¼À£ÀÄß vÀªÀÄä dAiÀÄ- ̧ ÉÆÃ®ÄUÀ¼À£ÀÄß §gÀºÀUÀ¼À ªÀÄÆ®PÀ zÁR° À̧ÄvÁÛ
§A¢zÁÝgÉ.  ¸Á»vÀåªÉAzÀgÉ §gÀªÀtÂUÉUÀ¼À ¸ÀªÀÄgÀÆ¥ÀªÁzÀ ¸ÀªÀÄ¶ÖAiÀÄ®è.  ««zsÀ PÁ®¸À ««zsÀ zÉÃ±ÀzÀ ¥Àj¹ÜwUÀ£ÀÄUÀÄtªÁV
¸Á»vÀåªÀÅ ̧ ÀÈ¶ÖAiÀiÁUÀÄvÀÛªÉ.  ̧ Á»vÀåªÀÅ ¥ÀæUÀw¥ÀÆªÀð ºÉÆÃgÁlPÉÌ £ÁA¢ ºÁqÀÄvÀÛªÉ.

ªÀÄ»¼Á ºÉÆÃgÁlPÉÌ ̧ Á»vÀåzÀ ¥ÁvÀæ JµÀÄÖ ªÀÄºÀvÀéªÁzÀzÀÄÝ J£ÀÄßªÀzÀÄ «±ÀézÀ̄ Éè̄ Áè ¹ÛçÃ ¥ÀÄgÀÄµÀgÀ C¸ÀªÀiÁ£ÀvÉAiÀÄ «gÀÄzÀÝ zsÀé¤UÀ¼ÀÄ
J¢ÝzÀÄÝ ¸Á»vÀåzÀ ªÀÄÆ®PÀªÉÃ §gÀºÀªÀÅ UÀA©üÃgÀ ¸ÀégÀÆ¥ÀzÁÝVgÀ§ºÀÄzÀÄ E®è ®WÀÄªÁVgÀ§ºÀÄzÀÄ D §gÀºÀzÀ°è ¨sÀAqÁAiÀÄzÀ
zsÀé¤, ¥Àæ±Éß CxÀªÁ ¥Àæw s̈Àl£ÉUÀ¼ÀÄ ªÀåPÀÛªÁVzÀÝgÉ D §gÀºÀªÀÅ ªÀÄ»¼Á ̧ ÀAªÉÃzÀ£ÀPÉÌ ̧ ÀÆàwðAiÀÄ£ÀÄß £ÃrzÉ JAzÀgÉ Cw±ÀAiÉÆåÃQÛAiÀiÁUÀ̄ ÁgÀzÀÄ.

¸Á»vÀåzÀ PÉëÃvÀæªÀÅ §ºÀÄPÁ® °AUÀ¥ÀÆªÀðUÀæºÀUÀ½AzÀ «ªÀÄÄQÛAiÀÄ£ÀÄß ¥ÀqÉ¢gÀ°®è.  ºÁUÉAzÀ ªÀiÁvÀæPÉÌ EAzÀÄ J¯Áè ¸Á»vÀåªÀÅ
°AUÀ̧ ÀªÀiÁ£ÀvÉUÉ §zÀÞªÁVzÉ JAzÀÄ CxÉÊ¸À̈ ÁgÀzÀÄ DzÀgÉ ¸Á»vÀåzÀ°è ªÀÄ»¼Á zsÀé¤UÀ¼ÀÄ §ºÀÄ ¥Àæ§®ªÁV PÉÃ¼À̄ ÁgÀA©¹zÀÄÝ
PÀ¼ÉzÀ ±ÀvÀªÀiÁ£À¢AzÀ̄ ÉÃ EzÀPÉÌ ªÀÄÄ£Àß ªÀÄ»¼ÉAiÀÄgÀÄ ¸Á»vÀå PÉëÃvÀæzÀ°è ¥ÀæªÉÃ²¹gÀ°®èªÉAzÀ̄ Áè DzÀgÉ EvÀgÀ PÉëÃvÀæUÀ¼ÀAvÉ ¸Á»vÀå
PÉëÃvÀæzÀ°èAiÀÄÆ ªÀÄ»¼ÉAiÀÄgÀ£ÀÄß PÀÄjvÀAvÉ £ÀPÁgÁvÀäPÀ ̈ sÁªÀ£ÉUÀ¼ÀÄ eÁjAiÀÄ°èèzÀÄÝ, ªÀÄ»¼ÉAiÀÄÆ §gÉ¢zÀÄÝ ®WÀÄªÁV PÁtÄªÀÅzÀÄ

PÀAqÀÄ§gÀÄwÛvÀÄÛ. CrUÉ ªÀÄ£ÉAiÀÄ°è §A¢vÀ¼ÁzÀ ªÀÄ»¼ÉAiÀÄÄ CrUÉ ¥ÀzsÁxÀðUÀ¼À ºÁUÉ §zÀÄQgÀÄªÁUÀ ©qÀÄUÀqÉAiÀÄ zsÀé¤AiÀÄÆ
¸Á»vÀåzÀ ªÀÄÆ®PÀ ºÉÆgÀ§A¢vÀÄ.  DA® ̧ Á»vÀå PÉëÃvÀæPÉÌ ªÀÄ»¼Á ¥ÀgÀªÁzÀ §gÀºÀUÀ¼À£ÀÄß £ÃrzÀ eÉÃ£ï D¹Ö£ï, eÁdðJ°AiÉÄmï
ªÀÄvÀÄÛ ªÀeÉð£AiÀiÁzÀ ªÀÇ¯ïá CªÀgÀ£ÀÄß «±ÉÃµÀªÁV ̧ Àäj¹ C£ÀAvÀgÀ DAUÀè s̈ÁµÉAiÀÄ°è PÀÈwUÀ¼ÀÄ gÀavÀªÁVzÀÄÝ PÀ¼ÉzÀ ±ÀvÀªÀiÁ£ÀUÀ¼À°è
¹ÛçÃ ̄ ÉÃRQAiÀÄgÉAzÉÃ vÀªÀÄä£ÀÄß UÀÄgÀÄw¹PÉÆ¼ÀÄîªÀAvÀºÀ ̧ Á»vÀå gÀZÀ£ÉPÁgÀgÀ MAzÀÄ UÀÄA¥ÉÃ AiÀÄÄgÉÆÃ¥ï ªÀÄvÀÄÛ GvÀÛgÀ CªÉÄÃjPÁ
RAqÀUÀ¼À ««zsÀ zÉÃ±ÀUÀ¼À°è C¹ÛvÀéPÉÌ §AzÀzÀÄÝ ªÀÄ»¼Á¥ÀgÀ ¸Á»vÀåzÀ EwºÁ¸ÀzÀ°è MAzÀÄ ªÉÄÊ®ÄUÀ®Äè.

PÀ£ÀßqÀ ¸Á»vÀåPÉÌ ¸ÀÄªÀiÁgÀÄ 1500 ªÀµÀðUÀ¼À EwºÁ¸À«zÉ.  DzÀgÉ ¹ÛçÃ «µÀAiÀÄzÀ PÀÄjvÀÄ ¥Àæw¤¢ü̧ ÀÄªÀ ¸Á»vÀå gÀZÀ£ÉAiÀiÁUÀ°®è
ºÀvÀÛ£ÉÃAiÀÄ ±ÀvÀªÀiÁ£ÀzÀ°è CwÛªÀÄ¨Éâ gÀ£Àß£À ¸Á»wåÃPÀ ZÀlÄZÀnPÉUÉ ¨ÉA§® ¸ÀÆáwð¤Ãr ¸ÀªÀiÁdªÀÄÄTAiÀiÁV £ÀqÉzÀ zsÀé¤
PÉÃ½¸ÀÄvÀÛzÉ.  E£ÀÆß 12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ±ÀgÀt ¸Á»vÀåzÀ°è ªÀÄ»¼Á ¸ÀAªÉÃzÀ£ÀzÀ ªÉÆzÀ® ªÀÄ»¼ÉAiÀÄgÀÄ. EªÀgÀ ªÀZÀ£ÀUÀ¼À°è
¥ÀæUÀw¥ÀgÀ aAvÀ£ÉAiÀÄ ªÀÄd®ÄUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄªÀÅzÀÄ PÀAqÀÄ§gÀÄvÀÛzÉ.  ̧ Á»vÀå, zsÀªÀÄð, eÁÐ£À, ̈ sÀQÛ EªÀÅUÀ¼À̄ Éè®è ¥ÀgÀÄµÀgÀ ºÁUÀÆ
ªÉÄÃ¯ÁÓwAiÀÄªÀgÀ JA§ £ÀA©PÉAiÀÄÄ ̈ ÉÃgÀÆjªÀ PÁ®zÀ°è CPÀÌªÀiÁzÉÃ«, ̧ ÀAPÀªÉé, PÁ¼ÀªÉé, UÀÄUÀÎªÉé, ̧ ÀvÀåPÀÌ ªÀÄÄAvÁzÀ ªÀZÀ£ÀPÁwðAiÀÄgÀÄ
PÉÃªÀ® ¥ÀgÀÄµÀ ¥ÀæzsÁ£À ªÀåªÀ̧ ÉÜUÀµÉÖÃ C®è eÁw ªÀåªÀ̧ ÉÜUÀÆ ̧ ÀªÁ¯ÉÆrØzÀÄÝ UÀªÀÄ£ÁºÀð.  £ÀAvÀgÀ ̧ ÀAaºÉÆ£ÀßªÀÄä vÀ£Àß ºÀ¢§zsÉAiÀÄ
zsÀªÀÄðzÀ°è ¸ÀªÀÄPÁ°Ã£À ¸ÀªÀiÁdzÀ zsÉÆÃgÀuÉUÀ¼ÁzÀ ¥ÀÄgÀÄµÀ ¥ÀæzsÁ£ÀvÉ, ¹ÛçÃAiÀÄgÀ ¥ÀgÁ¢üÃ£ÀvÉ, ¥ÁwªÀævÀåPÉÌ ªÀÄºÀvÀé ¤ÃqÀÄvÁÛ,
¸ÀA¥ÀæzÁAiÀÄzÀ ¸ÀAPÉÆÃ¯ÉAiÉÆ¼ÀUÉ §A¢üvÀ¼ÁzÀAvÉ PÀAqÀgÀÆ ¹ÛçÃAiÀÄgÀ ¸ÀAªÉÃzÀ£ÉUÀ¼À£ÀÄß ºÉÃ¼ÀÄªÀ ªÀiÁvÀÄUÀ¼ÀÄ ‘PÀÄªÀjAiÀiÁzÉÆqÉ
PÀÄAzÉÃ£ÀÄ’ ‘¥ÉtÄÚ¥ÉuÉÚAzÉÃPÉ ©Ã¼ÀÄUÀ¼ÉªÀgÀÄ PÀtÄÚPÁtzÀ UÁ«®gÀÄ’ J£ÀÄßªÀ ªÀiÁvÀÄUÀ¼À°è ¹ÛçÃ¨sÀÆæt ºÀvÉå, ºÉtÄÚ ²±ÀÄ ºÀvÉå
C¸ÀªÀiÁ£ÀvÉ EªÀÅUÀ½UÉ ºÀAV À̧ÄªÀAwzÉ.

ºÀvÉÆÛA§vÀÛ£ÉAiÀÄ ±ÀvÀªÀiÁ£À¢A¢µÉÖÃ ªÀÄ»¼Á ̧ Á»vÀå ̧ ÁPÀµÀÄÖ ¥ÀæªÀiÁtzÀ°è ªÀÄ»¼ÉAiÀÄ §zÀÄPÀÄ §zÀ̄ ÁªÀuÉ ̈ É¼ÀªÀtÂUÉAiÀÄ ªÀÄÆ®PÀ
¥Àæw¤¢ü̧ ÀÄvÀÛzÉ.  ªÉÆzÀ® WÀlÖzÀ°è wgÀÄªÀÄ¯ÁA§, Dgï. PÀ̄ ÁåtªÀÄä, ±ÁAvÁ¨Á¬Ä ¤Ã®UÁgÀ, PÉÆqÀV£À UËgÀªÀÄä, ̧ ÀgÀ̧ Àéw¨Á¬Ä
gÁdªÁqÉ, °Ã¯ÁªÀw PÁªÀÄvï EªÀgÀÄ «zsÀªÁ «ªÁºÀ ̧ ÀªÀÄ Ȩ́å, ªÀgÀzÀQëuÉ ̧ ÀªÀÄ Ȩ́å, ̈ Á®å«ªÁºÀ ªÀÄÄAvÁzÀ ̧ ÁªÀiÁfPÀ ̧ ÀªÀÄ Ȩ́åUÀ¼À£ÀÄß
vÀªÀÄä PÁzÀA§j £ÁlPÀUÀ¼À ªÀÄÆ®PÀ UÀÄgÀÄw¸ÀÄvÁÛgÉ.

JgÀqÀ£ÉÃAiÀÄ WÀlÖzÀ°è wæªÉÃtÂ, JA.PÉ. EA¢gÁ, ªÁtÂ, C£ÀÄ¥ÀªÀiÁ ¤gÀAd£ï, DgÀA¨sÀ ¥ÀmÁ©ü ªÀÄÄAvÁzÀ 150 ¯ÉÃRQAiÀÄgÀÄ
ªÀÄ»¼ÉAiÀÄgÀ £ÀÆgÁgÀÄ ̧ ÀªÁ®ÄUÀ¼À£ÀÄß, ̧ ÀAªÉÃzÀ£ÉUÀ¼À£ÀÄß 1950 jAzÀ 1975gÀ 25ªÀµÀðUÀ¼À CªÀ¢üAiÀÄ°è ¥Àæw¤¢ü̧ ÀÄwÛzÀÄÝ PÀAqÀÄ§gÀÄvÀÛzÉ.
E£ÀÄß ̧ ÀAQÃtðªÁUÀÄwÛgÀÄªÀ EA¢£À DzsÀÄ£PÀ ̧ ÀªÀiÁdzÀ°è ªÀÄ»¼Á ̄ ÉÃRQAiÀÄgÀÄ MAzÀÄ ¤²ÑvÀ wgÀÄªÀ£ÀÄß vÀAzÀÄPÉÆlÖgÀÄ.  JA.PÉ.
dAiÀÄ®QëöäÃ CªÀjAzÀ gÀavÀªÁzÀ ªÀÄAUÀ¼À ªÁzÀå ªÉÆ¼ÀVvÀÄ,  ºÉZï. « ̧ Á«vÀæªÀÄä£ÀªÀgÀ ¹ÃvÉ,gÁªÀÄ, gÁªÀt ªÀÄvÀÄÛ «ªÀÄÄQÛ, ̧ ÁgÀ
C§Ä§ÌgÀgÀ ¸ÀºÀ£Á ªÀÄvÀÄÛ ªÀdæUÀ¼ÀÄ, VÃvÁ £ÁUÀ̈ sÀÆµÀtgÀ ºÀ¹ ªÀiÁA¸À ªÀÄvÀÄÛ ºÀzÀÄÝ, C£ÀÄ¥ÀªÀÄ ¤gÀAd£ÀgÀ D¼À, «ÃuÁ
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±ÁAvÉ±ÀégÀgÀ UÀAqÀ̧ ÀgÀÄ, ¸À«vÁ £ÁUÀ̈ sÀÆµÀtgÀ ¹ÛçÃ¯ÉÆÃPÀ, ªÉÊzÉÃ»AiÀÄ CªÀgÀ CqÀÄUÉ ªÀÄ£ÉAiÀÄ ºÀÄqÀÄV, C¸Ààø¸Àå »ÃUÉ EvÁå¢
PÀÈwUÀ¼ÀÄ ªÀÄ»¼ÉAiÀÄjUÉ  vÀªÀÄäzÉÃ DzÀ MAzÀÄ ªÀåQÛvÀé EzÉ JA§ÄzÀÄ ¸ÁÜ¦¹gÀÄªÀzÀÄ ºÁUÀÆ ¸ÁA¹ÜPÀ §AzsÀ£ÀUÀ½AzÀ «ªÀÄÄQÛ
¥ÀqÉAiÀÄ É̈ÃPÉ£ÀÄßªÀ ºÀA§® CzÀPÁÌV £ÀqȨ́ ÀÄªÀ ºÉÆÃgÁlzÀ°è «zsÀªÁ «ªÁºÀPÉÌ ªÀiÁ£ÀåvÉ, ªÀiÁvÀÈvÀé, ¥ÁwªÀævÀå, ¥ÀgÁ¢üÃ£ÀvÉ ªÀÄÄAvÁzÀ
ªÀÄÆ®UÀ¼À£ÀÄß ¥Àæ²ß À̧ÄªÀzÀgÀ eÉÆvÉ eÉÆvÉUÉ ̄ ÉÃRQAiÀÄgÀÄ F J¯Áè ̧ ÁªÀiÁfPÀ aAvÉ£ÉUÀ¼À£ÉÆß¼ÀUÉÆAqÀ ̧ Á»vÀåzÀ eÉÆvÉUÉ ¥ÀæªÁ¸À
¸Á»vÀå, DvÀäPÀxÀ£À, ̧ Á»vÀå «ªÀÄ±Éð, ̧ ÀA±ÉÆÃzsÀ£ÉAiÀÄ®Æè UÀt£ÃAiÀÄªÁzÀ PÉÆqÀÄUÉAiÀÄ£ÀÄß £ÃrzÁÝgÉ.

MnÖ£À°è 90gÀ zÀ±ÀPÀzÀ £ÀAvÀgÀ §gÀªÀtÂUÉAiÀÄ£ÀÄß UÀªÀÄ¤¹zÁzÀ §gÀªÀtÂUÉAiÀÄÄ ¹ÛçÃ zÀÈ¶ÖAiÀÄ «ªÀÄ±Éð, ZÀjvÉæAiÀÄ ¥ÀÄ£À̄ ÉÃðR£ÀUÀ¼À
M®ªÀÅ ªÀÄvÀÄÛ vÁAiÀÄÛ£À, ªÀiË®åUÀ¼À ªÀÄgÀÄaAvÀ£É »ÃUÉ EªÉ®èªÀÅUÀ¼À£ÀÄß £ÉÆÃrzÀgÉ ªÀÄ»¼Á ¸ÀAªÉÃzÀ£ÀPÉÌ ªÀÄ»¼Á ¯ÉÃRQAiÀÄgÀ
PÉÆqÀÄUÉ C¥ÁgÀªÁVzÉ.
¸Á»vÀå fÃªÀ£ÀzÀ PÉÊUÀ£Àßr ºÁUÀÆ ¥Àr£É¼À®Ä.  C©üªÀåQÛAiÀÄ
MAzÀÄ ¥ÀæªÀÄÄR ¸ÁzsÀ£À.  §ºÀÄ¢£ÀUÀ½AzÀ®Æ «±ÀézÀ¯Éè¯Áè
ªÀåQÛUÀ¼ÀÄ vÀªÀÄä C£ÀÄ¨sÀªÀUÀ¼À£ÀÄß, ¨sÁªÀ£ÉUÀ¼À£ÀÄß ¸ÀªÀÄPÁ°£À
¸ÀªÀiÁd ¥Àj¹ÜwUÀ¼À£ÀÄß vÀªÀÄä dAiÀÄzÀ ºÁUÉ ¸ÉÆÃ®ÄUÀ¼À£ÀÄß
§gÀºÀUÀ¼À ªÀÄÆ®PÀ zÁR°¸ÀÄvÁÛ §A¢zÁÝgÉ.  ̧ Á»vÀåªÉAzÀgÉ,
§gÀªÀtÂUÉUÀ¼À MAzÀÄ ¸ÀªÀÄgÀÆ¥À ¸ÀªÀÄ¶ÖAiÀÄ®è.  ««zsÀ
PÁ®, ««zsÀ zÉÃ±À, ««zsÀ UÀÄA¥ÀÄ ªÀÄvÀÄÛ ªÀUÀðUÀ¼À°è DAiÀiÁ
PÁ®zÀ, zÉÃ±ÀzÀ ¥Àj¹ÜwUÀ£ÀÄUÀÄtªÁV ̧ Á»vÀåªÀÅ ̧ ÀÈ¶×AiÀiÁUÀÄ
vÀÛzÉ.  ̧ Á»vÀå ¥ÀæUÀw¥ÀÆªÀð ºÉÆÃgÁlPÉÌ £ÁA¢ ºÁqÀÄvÀÛzÉ.
ªÀÄ»¼Á ºÉÆÃgÁlPÉÌ ̧ Á»vÀåzÀ ¥ÁvÀæ JµÀÄÖ ªÀÄºÀvÀéªÁzÀzÀÄÝ
J£ÀÄßªÀÅzÀÄ «±ÀézÀ¯Éè̄ Áè ¹ÛçÃ ¥ÀÄgÀÄµÀgÀ C¸ÀªÀiÁ£ÀvÉAiÀÄ «gÀÄzÀÞ
zÀé¤UÀ¼É¢ÝzÀÄÝ ¸Á»vÀåzÀ ªÀÄÆ®PÀªÉÃ.  §gÀºÀªÀÅ UÀA©üÃgÀ
¸ÀégÀÆ¥ÀzÁÝVgÀ§ºÀÄzÀÄ E®è ®WÀÄªÁVgÀ§ºÀÄzÀÄ D §gÀºÀzÀ°è
§AqÁAiÀÄzÀ zÀé¤ ¥Àæ±Éß CxÀªÁ ¥Àæw s̈Àl£ÉUÀ¼ÀÄ ªÀåPÀÛªÁVzÀÝgÉ,
D §gÀºÀªÀÅ ªÀÄ»¼Á ¸ÀAªÉÃzÀ£ÀPÉÌ ¸ÀÆàwðAiÀÄ£ÀÄß ¤ÃrzÉÃ
JAzÀgÉ Cw±ÀAiÉÆÃQÛAiÀiÁUÀ¯ÁgÀzÀÄ.

¸Á»vÀå PÉëÃvÀæªÀÅ §ºÀÄPÁ® °AUÀ¥ÀÆªÀð UÀæºÀUÀ½AzÀ
«ªÀÄÄQÛAiÀÄ£ÀÄß ¥ÀqÉ¢gÀ°®è.  ºÁUÉAzÀ ªÀiÁvÀæPÉÌ EAzÀÄ
J¯Áè ¸Á»vÀåªÀÅ °AUÀ ¸ÀªÀiÁ£ÀvÉUÉ §zÀÞªÁVªÉ JAzÀÄ
CxÉÊð¸À¨ÁgÀzÀÄ.  DzÀgÉ, ¸Á»vÀåzÀ°è ªÀÄ»¼Á zÀé¤UÀ¼ÀÄ
§ºÀÄ ¥Àæ§®ªÁV PÉÃ¼À¯ÁgÀA©ü¹zÀÄÝ, PÀ¼ÉzÀ ±ÀvÀªÀiÁ£À¢AzÀ¯É,
EzÀPÉÌ ªÀÄÄ£Àß ªÀÄ»¼ÉAiÀÄgÀÄ ¸Á»vÀå PÉëÃvÀæzÀ°è ¥ÀæªÉÃ²¹
gÀ°®èªÉAzÀ®è.  DzÀgÉ EvÀgÀ PÉëÃvÀæUÀ¼ÀAvÉ ¸Á»vÀå PÉëÃvÀæªÀÅ
ªÀÄ»¼ÉAiÀÄgÀ£ÀÄß PÀÄjvÀAvÉ £ÀPÁgÁvÀäPÀ ¨sÁªÀ£ÉUÀ¼ÀÄ eÁj
AiÀÄ°èzÀÄÝ, ªÀÄ»¼ÉAiÀÄÄ §gÉ¢zÀÄÝ ®WÀÄªÁV PÁtÄªÀÅzÀÄ
PÀAqÀÄ§gÀÄwÛvÀÄÛ.  DAUÀè ¸Á»vÀå PÉëÃvÀæPÉÌ ªÀÄ»¼Á ¥ÀgÀªÁzÀ
§gÀºÀUÀ¼À£ÀÄß ¤ÃrzÀ eÉÃ£ï D¹Ö£ï, eÁdð J°AiÀÄmï,
ªÀeÉð¤AiÀiÁzÀ ªÀÇ¯ïá CªÀgÀ£ÀÄß E°è «±ÉÃµÀªÁV ¸Àäj¸À
§ºÀÄzÀÄ.  C£ÀAvÀgÀzÀ°è DAUÀè ̈ sÁµÉAiÀÄ°è C£ÉÃPÀ PÀÈw UÀ¼ÀÄ
gÀavÀªÁVzÀÄÝ, PÀ¼ÉzÀ ±ÀvÀªÀiÁ£ÀzÀ°è ¹ÛçÃ ¯ÉÃRQAiÀÄ gÉAzÉÃ
vÀªÀÄä£ÀÄß UÀÄgÀÄw¹PÉÆ¼ÀÄîªÀAvÀºÀ ̧ Á»vÀå gÀZÀ£ÀPÁgÀgÀ MAzÀÄ
zÉÆqÀØ UÀÄA¥ÉÃ AiÀÄÄgÉÆÃ¥ï ªÀÄvÀÄÛ GvÀÛgÀ CªÉÄÃjPÁ
RAqÀUÀ¼À ««zsÀ zÉÃ±ÀUÀ¼À°è D¹ÛvÀéPÉÌ §AzÀzÀÄÝ ªÀÄ»¼Á ¥ÀgÀ
¸Á»vÀåzÀ EwºÁ¸ÀzÀ°è MAzÀÄ ¥ÀæªÀÄÄR ªÉÄÊ°UÀ®Äè.

PÀ£ÀßqÀ ¸Á»vÀåPÉÌ ¸ÀÄªÀiÁgÀÄ 1500 ªÀµÀðUÀ¼À EwºÁ¸À«zÉ.
DzÀgÉ ¹ÛçÃ «µÀAiÀÄ PÀÄjvÀÄ ¥ÀæwzÀé¤¸ÀÄªÀ ̧ Á»vÀå gÀZÀ£ÉAiÀiÁ

VgÀ°®è.  ºÁUÁUÉÎ C®è°è ¹ÛçÃAiÀÄjAzÀ ¹ÛçÃ ±ÉÆÃµÀuÉAiÀÄ
«gÀÄzÀÞ zÀé¤UÀ¼ÀÄ PÉÃ½§gÀÄwÛzÀÝªÀÅ ªÀiÁvÀæ.  ºÀvÀÛ£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è
CwÛªÀÄ¨Éâ gÀ£Àß£À ¸Á»wåPÀ ZÀlÄªÀnPÉUÉ ¨ÉA§®, ¸ÀÆàwð
¤ÃrgÀÄªÀÅzÀÄ UÀªÀÄ£ÁºÀðªÁVzÉ.  «zsÀªÉAiÀiÁzÀ CwÛªÀÄ¨Éâ
EvÀgÀ ¹ÛçÃAiÀÄgÀAvÉ gÁd ̧ ÀÄRªÀ£ÀÄß C£ÀÄ¨sÀ«¸ÀÄªÀÅzÁUÀ°Ã,
MAzÀÄ a¦à£À°è C«vÀÄ PÀÄ½wgÀÄªÀÅzÁUÀ°Ã ºÁUÀÆ ̧ ÀºÀUÀªÀÄ£À
ªÀiÁqÀzÉÃ vÀ£Àß ̧ ÀA¥ÀvÀÛ£ÀÄß ̧ Á»vÀå PÀÈ¶UÁV «¤AiÉÆÃV¹zÀÄÝ
¸ÀªÀiÁd ªÀÄÄTAiÀiÁV £ÀqÉzÀ zÀé¤ E°èAzÀ ¥ÁægÀA s̈ÀªÁ¬ÄvÀÄ.

ºÀ£ÉßqÀ£ÉÃAiÀÄ ±ÀvÀªÀiÁ£ÀzÀ ±ÀgÀt ¸Á»vÀå ¹ÛçÃ ¥ÀgÀªÁzÀ
ºÉÆÃgÁlUÀ½UÉ ¨sÀzÀæ §Ä£Á¢AiÀÄ£ÀÄß ºÁQvÀÄ.  ¸ÁÜ¦vÀ
ªÀiË®åUÀ¼À «gÀÄzÀÞ ºÉÆgÀ§AzÀ CPÀÌªÀÄºÁzÉÃ«AiÀÄ §zÀÄPÀÄ
ºÁUÀÄ §gÀºÀUÀ¼ÀÄ vÉÆÃj¸ÀÄvÀÛªÉ.  CPÀÌ ªÀÄ»¼Á ̧ ÀAªÉÃzÀ£ÀzÀ
ªÉÆlÖ ªÉÆzÀ®£ÉAiÀÄ ªÀÄ»¼É JAzÀgÉ vÀ¥ÁàUÀ¯ÁgÀzÀÄ.
ºÁUÉAiÉÄÃ ±ÀgÀt ¸Á»vÀåzÀ°è ¥ÀæUÀw¥ÀgÀ aAvÀ£ÉAiÀÄ
ªÀÄd®ÄUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄªÀÅzÀPÉÌ EgÀÄªÀ ªÀÄvÉÆÛAzÀÄ
¸ÁzsÀåvÉAiÉÄAzÀgÉ eÁw ªÀåªÀ¸ÉÜUÉ CzÀÄ MrØzÀAvÀºÀ ̧ ÀªÁ®Ä,
¸Á»vÀå, zsÀªÀÄð, eÁÕ£À, ¨sÀQÛ EªÀÅUÀ¼É®è ¥ÀÄgÀÄµÀgÀ ºÁUÀÆ
ªÉÄÃ¯ÁÓwAiÀÄªÀgÀ ¸ÀévÀÄÛ JA§ £ÀA©PÉAiÀÄÄ ¨ÉÃgÀÆjgÀÄªÀ
PÁ®zÀ°è ¸ÀAPÀªÀé, UÉÆUÀÎªÀé, ¸ÀvÀåPÀÌ ªÀÄÄAvÁzÀªÀgÀÄ PÉÃªÀ®
¥ÀÄgÀÄµÀ ¥ÀæzsÁ£À ªÀåªÀ¸ÉÜUÀµÉÖÃ C®è eÁw ªÀåªÀ¸ÉÜUÀÆ
¸ÀªÁ¯ÉÆrØzÀÄÝ UÀªÀÄ£ÁºÀð.  PÀ£ÀßqÀ ¸Á»vÀåzÀ°è JzÀÝ
ªÀÄvÉÆÛAzÀÄ ¥ÀæªÀÄÄR ¹ÛçÃ zÀé¤AiÉÄAzÀgÉ ºÉÆ£ÀßªÀÄä.  ºÀ¢¨zÉAiÀÄ
zsÀªÀiðzÀ°è ¸ÀªÀÄPÁ°£À ¸ÀªÀiÁdzÀ zÉÆÃgÀuÉUÀ¼ÀÄ ºÁUÀÆ
¥ÀÄgÀÄµÀ ¥ÀæzsÁ£ÀvÉ ªÀÄvÀÄÛ ¹ÛçÃAiÀÄ ¥ÀgÁ¢ü£ÀvÉ ¥ÁwªÀðvÀåPÉÌ
ªÀÄºÀvÀé ¤ÃqÀÄvÁÛ ̧ ÀA¥ÀæzÁAiÀÄzÀ ̧ ÀAPÉÆÃ¯ÉAiÉÆ¼ÀUÉ §A¢üvÀ¼Á
zÀAvÉ PÀAqÀgÀÆ ¹ÛçÃAiÀÄgÀ ̧ ÀAªÉÃzÀ£ÉUÀ¼À£ÀÄß ¹ÛçÃ ¥ÀgÀ ̧ Á®ÄUÀ¼ÀÄ
»ÃUÉ – “PÀÄªÀjUÁzÉÆqÉ PÀÄAzÉ£ÀÄ”, “¥ÉtÄÚ ¥ÉuÉÚAzÉÃPÉ
©Ã¼ÀÄUÀ¼ÉªÀgÀÄ PÀtÄÚ PÁtzÀ UÁªÉ®gÀÄ” J£ÀÄßªÀ DPÉAiÀÄ
ªÀiÁvÀÄUÀ¼ÀÄ ¹ÛçÃ §Ææt ºÀvÉå, ºÉtÄÚ ²±ÀÄ ºÀvÉå, C¸ÀªÀiÁ£ÀvÉ
EªÀÅUÀ½UÉ ºÀAV¸ÀÄªÀAwzÉ.  ̧ ÀAa ºÉÆ£ÀßªÀÄä ¹ÛçÃ ̧ ÀªÀiÁ£ÀvÉAiÀÄ
¸ÀAªÉÃzÀ£À¢AzÀ §ºÀÄzÀÆgÀ«zÀÝgÀÆ PÀ£ÀßqÀ ¸Á»vÀåªÀ£ÀÄß
ªÀÄ»¼Á zÀÈ¶×PÉÆÃ£À¢AzÀ «±ÉèÃ¸ÀÄªÁUÀ DPÉAiÀÄ PÉÆqÀÄUÉ
AiÀÄ£ÀÄß ¸Àäj¸À¨ÉÃPÁUÀÄªÀÅzÀÄ.

ºÀvÉÆÛAvÀÛ£ÉAiÀÄ ±ÀvÀªÀiÁ£À¢AzÀµÉÖÃ ªÀÄ»¼Á «µÀAiÀÄUÀ¼À£ÀÄß
PÀÄjvÀÄ ZÀað¸ÀÄªÀÅzÀÄ zÁR¯ÉAiÀiÁVgÀÄªÀÅzÀÄ.  PÀ¼ÉzÀ £ÀÆgÀÄ
ªÀµÀðUÀ¼À°è ¸Á»vÀå PÉëÃvÀæzÀ°è ªÀÄ»¼ÉAiÀÄ ¸ÁÜ£ÀªÀ£ÀÄß
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UÀÄgÀÄw¹PÉÆ¼ÀÄîªÀÅzÀÄ ªÀÄvÀÄÛ CªÀ½UÉ ¹QÌgÀÄªÀ ¸ÁÜ£ÀªÀiÁ£ÀzÀ
»A¢£À ̧ ÁA¸ÀÌøwPÀ MvÀÛqÀ, MvÁÛ¸ÉUÀ¼À£ÀÄß CªÀgÀ ̧ ÀÈd£À²Ã®
vÉAiÀÄ CzsÀåAiÀÄ£À¢AzÀ PÀAqÀÄPÉÆ¼Àî§ºÀÄzÁVzÉ.

¸ÀAQgÀtªÁUÀÄwÛgÀÄªÀ EA¢£À ¸ÀªÀiÁdzÀ°è ¸Á»vÀåªÀ£ÀÄß
PÀ¯ÉUÁV PÀ¯É J£ÀßzÉ ̧ Á»vÀåªÉ£ÀÄßªÀÅzÀÄ ̧ ÀªÀiÁeÉÆÃ-¸ÁA¸ÀÌøwPÀ
ZÀlÄªÀnPÉ¬ÄAzÀ C°è gÁdQÃAiÀÄ ªÀÄvÀÄÛ DyðPÀ «µÀAiÀÄUÀ¼ÀÄ
vÀªÀÄä ¥Àæ¨sÁªÀ£ÀÄß ©ÃgÀÄwÛªÉ JA§ JZÀÑjPÉ¬ÄAzÀ ¸Á»vÀå
PÀÄjvÀÄ ªÁåPÁå£À M¼ÀUÉÆ¼ÀÄîvÀÛzÉ.

¸Á»vÀåªÀ£ÀÄß ¸ÀªÀiÁeÉÆÃ ¸ÁA¸ÀÌøwPÀ ZÀlÄªÀnPÉAiÉÄAzÀÄ
UÀÄgÀÄw¹PÉÆ¼ÀÄîªÀÅzÀjAzÀ ªÀÄ»¼ÉAiÀÄ ̧ ÀAªÉÃzÀ£ÀPÉÌ ̧ Á»vÀå¢AzÀ
CªÀ¼ÀÄ §AiÀÄ¸ÀÄªÀ ©qÀÄUÀqÉ ¹UÀÄvÀÛªÉAiÉÆÃ CxÀªÁ C£ÉÃPÀ
¨Áj ̧ ÀA¸ÀÌøwAiÀÄ gÁAiÀÄ s̈ÁjAiÀÄAvÉ PÉ®¸À ªÀiÁqÀÄªÀ ̧ Á»vÀåªÀÅ
CªÀ¼À C¢üÃ£ÀvÉAiÀÄ£ÀÄß §®¥Àr¸ÀÄªÀÅ¢®è.  vÁ£É JA§
¥Àæ±ÉßUÀ¼À£ÀÄß £ÁªÀÅ PÉÃ½PÉÆ¼Àî¨ÉÃPÁUÀÄvÀÛzÉ.  ¸Á»vÀå ªÀÄvÀÄÛ
ªÀÄ»¼É JAzÁUÀ ¸ÀA¸ÀÌøwAiÀÄ ¥Àæ±ÉßAiÀÄ£ÀÄß ©lÖAvÀÄ
ªÀiÁvÁqÀÄªÀÅ¢®è.

PÀ£ÀßqÀ ̧ Á»vÀå ZÀjvÉæAiÀÄ°è D®PÀëPÉÆÌ¼ÀzÁzÀ ªÀÄ»¼Á ̧ Á»vÀå
vÀ£ÀßzÉÃ «²µÀÖ PÀæªÀÄ ºÁUÀÆ ¸ÁªÀÄxÀåðUÀ¼À°è vÀ£ÀßµÀÖPÉÌ
C©üªÀåQÛUÉÆ¼ÀÄîvÀÛ¯É §A¢ªÉ.  ¥ÁægÀA s̈ÀzÀ PÁzÀA§jUÁwð
AiÀÄgÀÄ ²æÃªÀÄw ±ÁAvÁ¨Á¬Ä ¤Ã®UÁgÀ, wgÀÄªÀÄ¯ÁA¨sÀ,
PÀ¯ÁåtªÀÄä, ±ÁåªÀÄ¯ÁzÉÃ«, PÉÆqÀV£À UËgÀªÀÄä, ̧ ÀgÀ¸Àéw¨Á¬Ä
gÁdªÁqÀ, °Ã¯ÁªÀw PÁªÀÄvï £ÀAvÀgÀ wæªÉÃtÂ, JA.PÉ
EA¢gÁ. dAiÀÄ®QëöäÃ ²æÃ¤ªÁ¸À£ï ªÀÄÄAvÁzÀ ̄ ÉÃRQAiÀÄgÀÄ
PËlÄA©PÀ §zÀÄQ£À°è ºÉÆ¸À C¯ÉÆÃZÀ£ÉUÀ¼À£ÀÄß vÀªÀÄä
PÁzÀA§jUÀ¼À ªÀÄÆ®PÀ ªÀåPÀÛ¥Àr¹zÀgÀÄ.  DgÀA¨sÀzÀ ¯ÉÃRQ
AiÀiÁV gÁ¶ÖçÃAiÀÄ ªÀÄ£ÉÆÃ¨ÁªÀ£ÉAiÀÄ£ÀÄß ºÉÆA¢zÀÝ wgÀÄªÀi
¯ÁA¨sÀ CªÀgÀÄ aUÀÄgÀÄ, PÀA§¤ PÀxÁ¸ÀAPÀ®£ÀUÀ¼À£ÀÄß gÀa¹zÀ
EªÀgÀÄ «zsÀªÁ ¸ÀªÀÄ¸Éå, ªÀgÀzÀQëuÉ ¸ÀªÀÄ¸Éå, ¨Á®å«ªÁºÀ
ªÀÄÄAvÁzÀ ¸ÁªÀiÁfPÀ ¸ÀªÀÄ¸ÉåUÀ¼À£ÀÄß PÀÄjvÀAvÉ PÁzÀA§j
ºÁUÀÆ £ÁlPÀUÀ¼À ªÀÄÆ®PÀ UÀÄgÀÄw¹zÀgÀÄ.  ̧ ÀÄªÀiÁgÀÄ DgÀÄ
PÁzÀAjUÀ¼À£ÀÄß JAlÄ £ÁlPÀUÀ¼À£ÀÄß §gÉzÀ wgÀÄªÀÄ¯ÁA¨sÀ
CªÀgÀ ¤±ÁPÁAvÀ PÁzÀA§jAiÀÄ°è ¥ÀgÀA¥ÀgÀAiÀÄ£ÀÄß½¹PÉÆAqÀÄ
§gÀ¨ÉÃPÉA§ GvÀÌlvÉ £ÀªÀ£ÁUÀjÃPÀvÉAiÀÄ°è ̈ sÁ« £ÁUÀjÃPÀgÀÄ
ºÀzÀUÉqÀÄwÛzÁÝgÉ J£ÀÄßªÀ ¸ÀÆZÀ£É J¯Áè PÁzÀA§j ºÁUÀÆ
£ÁlPÀUÀ¼À°è PÀAqÀÄ§gÀÄvÀÛzÉ.  ¸ÀÄ²Ã¯É, ¸À¨sÁ, «zÀÄå®èvÁ,
«gÁVtÂ, «PÀæªÀÄ, ¤±ÁPÁAvÀ ªÉÆzÀ¯ÁzÀ PÁzÀA§jUÀ¼ÀÄ
zÀPÁëPÀ£Àå, ºÀjtÂ, ZÀAzÀæªÀzÀ£É, gÀªÀiÁ£ÀAzÀ, «ªÉÃPÉÆzÀAiÀÄ,
ªÀiÁvÀÈ£ÀA¢¤, ¥ÀÆtðPÀ¯Á, ªÀÄtÂªÀiÁ¯É EªÀÅUÀ¼É®è¯Áè
¸À£ÁvÀ£À ºÁUÀÆ ¸ÀA¥ÀæzÁAiÀÄzÀ°èzÀÝgÀÆ CªÀgÀÄ CA¢£À
¸ÀªÀiÁdzÀ°è PÀAqÀÄ§gÀÄwÛzÀÝ ºÀ¼ÉAiÀÄ ªÀÄvÀÄÛ ºÉÆ¸À §zÀÄQ£À
jÃwUÀ¼À WÀµÀðuÉ ºÁUÀÆ ¸ÁªÀiÁfPÀ ¸ÀªÀÄ¸ÉåUÀ¼ÁzÀ PÀ£Áå
«vÀAvÀÄUÀ¼À §zÀÄQ£À UÉÆÃ¼ÀÄ ¹ÛçÃ «zÁå¨sÁå¸ÀPÉÌ CqÉvÀqÉUÀ¼ÀÄ,
zsÀªÀÄðzÀ ºÉ¸Àj£À°è £ÀqÉ¸ÀÄwÛzÀÝ PÀÄn® PÀÄvÀAvÀæUÀ¼ÀÄ EªÉ®èªÀÅ
UÀ¼À£ÀÄß ©r¸À®Ä AiÀÄwß¸ÀÄªÀÅzÀÄ PÀAqÀÄ§gÀÄvÀÛzÉ.

¸ÀévÀB ̄ ÉÃRQAiÀÄgÁzÀ wgÀÄªÀÄ¯ÁA s̈ÀgÀªÀjAzÀ¯ÉÃ ¹ÛçÃ ̧ ÀAªÉÃzÀ£À
¥ÁægÀA s̈ÀªÉ£ÀÄßªÀ ºÁUÉ ¸ÀA¥ÁzÀ£É, ¥ÀæPÁ±À£À, §gÀºÀ F
ªÀÄÆgÀ£ÀÄß vÀªÀÄä fÃ«vÀ PÁ®zÀÄzÀÝPÀÆÌ PÉÊUÉÆAqÀgÀÄ. CªÀgÀAvÉ
ªÀÄvÉÆÛªÀð ̄ ÉÃRPÀjAiÀÄgÁzÀ Dgï. PÀ¯ÁåtªÀÄä£ÀªÀgÀÄ gÀa¹zÀ
PÁzÀA§jUÀ¼ÀÄ §ºÀÄ¥Á®Ä PÀÈwUÀ¼ÀÄ ̧ ÁªÀiÁfPÀªÁVgÀÄªÀÅzÉÃ
ªÉÊ²µÀÖöå.  ¦æAiÀÄªÀzsÉ, ¤¨ÁðUÀå ªÀ¤vÉ, ̧ ÀÄPÀ®vÉ, ̈ sÀPÀÛ «ÄÃgÁ,
¤ÃgÀzÀ, ªÀiÁzsÀ«, ±ÀºÁeÁ£À, gÀt¢üÃgÀ F J¯Áè PÀÈwUÀ¼À®Æè
¸ÀªÀiÁdzÀ PÀ¯ÁåtzÀ «µÀAiÀÄUÀ¼À£ÉÆß¼ÀUÉÆAqÀ aAvÀ£É
C°èAiÀÄÆ PÀÆqÀ ªÀgÀzÀQët ¥ÀzÀÝw, ¨Á®å«ªÁºÀ, «zsÀªÁ
«ªÁºÀ, ¥ËæqsÀ «ªÁºÀ ªÀÄ»¼É, ²PÀët PÉÆqÀÄªÀ CªÀ±ÀåPÀvÉ
F «µÀAiÀÄUÀ¼À£ÉÆß¼ÀUÉÆArgÀÄªÀÅzÀÄ.  ºÁUÀÆ F ̄ ÉÃRQAiÀÄ
CUÁzsÀªÁzÀ £ÁqÀÄ £ÀÄrUÁV ¥Àj±Àæ«Ä¸ÀÄªÀ EªÀgÀ
¸ÉÃªÉAiÀÄ£ÀÄß PÀAqÀÄ D®ÆgÀÄ ªÉAPÀlgÁAiÀÄgÀÄ, PÉ.«. ¥ÀÄlÖ¥Àà,
ªÀÄÄgÀ«ÃqÀÄ PÀÈµÀÚgÁAiÀÄgÀÄ CªÀgÀ ¸Á»vÀåªÀ£ÀÄß UËgÀ«¹
DvÀä«±Áȩ́ À ¨É¼ÉAiÀÄ®Ä ¥ÉÆæÃvÁì»¹vÀÄ.  CªÀgÀ £ÁlPÀªÀ£ÀÄß
UÀªÀÄ¤¹zÁUÀ ¤ªÀÄð¯É £ÁlPÀzÀ°è ¥ËæqsÀ «ªÁºÀPÁÌV
£ÁUÉÃAzÀæ vÀ£Àß ªÀÄUÀ¼À «µÀAiÀÄzÀ°è ºÉAqÀw¬ÄAzÀ §AzÀ
«gÉÆÃzsÀ, gÁzsÉ vÀ£Àß ªÀÄUÀ½UÉ ¥ËæqsÀ «ªÁºÀ ªÀiÁrzÀgÉ
¸ÀªÀiÁd vÀªÀÄä£ÀÄß §»µÀÌj¹ zÀÆgÀ ªÀiÁqÀ§ºÀÄzÉÃ£ÉÆÃ
JA§ DvÀAPÀ DzÀÝjAzÀ MAzÀÄ EPÀÌnÖUÉ §AzÀÄ¤®ÄèvÀÛzÉ.
F ªÀ¸ÀÄÛ «µÀAiÀÄzÀ°è PÀ¯ÁåtªÀÄä£ÀªÀgÀÄ ¹ÛçÃAiÀÄjUÉ ²PÀëtzÀ
CªÀ±ÀåPÀvÉAiÀÄ£ÀÄß ¸ÀÆa¸ÀÄvÁÛgÉ.  £ÀAvÀgÀ »AzÀÆ
¨ÁUÉÆåÃzÀAiÀÄ £ÁlPÀzÀ°è ¹ÛçÃAiÀÄgÀ£ÀÄß gÁdQÃAiÀÄ ºÁUÀÆ
¸ÁªÀiÁfPÀ PÁAiÀÄðPÉëÃvÀæPÉÌ PÀgÉzÉÆAiÉÆåªÀÅzÀÄ. ¨sÁgÀvÀ
¥ÁgÀvÀAvÀæPÉÌ M¼ÀUÁzÁUÀÀ ̧ ÁªÀiÁfPÀ gÁ¶ÖçÃAiÀÄ PÁAiÀiðzÀ°è
¥ÀÄgÀÄµÀgÀµÉÖÃ ¹Û çÃAiÀÄgÀ CªÀ±ÀåPÀvÉ¬ÄzÉ.  CªÀjUÀÆ
¸ÁÜ£ÀªÀiÁ£ÀUÀ¼ÀÄ PÁ¬ÄÝj¸À¨ÉÃPÁUÀÄªÀÅzÀÄ.  ¥ÀÄgÀÄµÀ¤VAvÀ
ªÀÄ»¼ÉAiÀÄÄ AiÀiÁªÀÅzÀgÀ°è PÀrªÉÄ JAzÀÄ ¥Àæ²ß¸ÀÄvÁÛ ¹ÛçÃ

eÁUÀÈvÀgÁVzÀÝgÀÄ.  EzÀ®èzÉ vÀªÀÄUÉ £ÁåAiÀÄªÁV
PÉÆqÀ¨ÉÃPÁzÀzÀÝ£ÀÄß PÉÆlÖgÉ ̧ Àj E®è¢zÀÝ°è ¤ªÀÄä K¥ÁðrUÉ
£ÁªÀÅ M¥ÀÄàªÀÅ¢®è JAzÀÄ ºÉÃ¼ÀÄªÀ°è DPÉAiÀÄ ¢lÖ ¤®ÄªÀÅ
¥Àæw¨sÀl£Á ¸ÁªÀÄxÀåðªÀÅ ªÀåPÀÛªÁUÀÄvÀÛzÉ.

ªÀÄvÉÆÛªÀð ̄ ÉÃRQAiÀÄgÁzÀ wæªÉÃtÂAiÀÄªÀgÀÄ ªÀÄ£ÉÆÃ«eÁÕ£À
±Á¸ÀÛçzÀ vÀ¼ÀºÀ¢AiÀÄ ªÉÄÃ¯É gÀavÀªÁVgÀÄªÀ PÀxÁ¸ÀAPÀ®£ÀUÀ¼ÀÄ
ºÁUÀÆ PÁzÀA§jUÀ¼ÀÄ «±ÉÃµÀ ªÀ¸ÀÄÛ «µÀAiÀÄªÁV ̧ ÀªÀÄPÁ°£À
¦Ã½UÉAiÀÄ ªÀÄ£ÉÆÃzsÀªÀiðªÀ£ÀÄß CjvÀÄ ºÉÆ¸À ¸ÀAªÉÃzsÀ£ÉUÉ
¸ÀàA¢ü¹zÁÝgÉ.  wæªÉÃtÂAiÀÄªÀgÀÄ vÀªÀÄä PÁzÀA§jUÀ¼À°è PÁæAw
AiÀÄ C¯ÉUÀ¼À£ÀÄß J©â¸ÀzÉÃ ºÉÆzÀgÀÆ ºÉtÂÚ£À fÃªÀ£ÀzÀ°è
GzÀã«¸ÀÄªÀ UÉÆAzÀ®UÀ¼À£ÀÄß ºÁUÀÆ ¸ÀªÀiÁdªÀÅ ºÉtÂÚ£À
«µÀAiÀÄzÀ°è ¢éªÀÄÄR zÉÆÃgÀuÉUÀ¼À£ÀÄß awæ¹gÀÄªÀgÀÄ.  ¹ÛçÃ
ªÁzÀzÀ bÁAiÉÄAiÀÄ£ÀÄß vÀªÀÄä ªÉÆzÀ® ºÉeÉÓ QÃ®Ä UÉÆA¨É,
zÀÆgÀzÀ¨ÉlÖ, PÀAPÀt PÁzÀA§jUÀ¼À°è ¸ÀªÀiÁdzÀ°ègÀÄªÀ
zÀéAzÀzÀ ºÁUÀÆ £ÉÊwPÀvÉ °AUÀ¥ÀÆªÀðUÀ½AzÀ PÀÆrzÀ
¸ÁªÀiÁfPÀgÀt «ªÁºÀPÉÌ F ¸ÀªÀiÁd ¤ÃqÀÄªÀ ¥Áæ±À¸ÀÛöå
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ªÀÄÄAvÁzÀ «ZÁgÀUÀ¼À UÀªÀÄ£À ¸É¼ÉzÀ wæªÉÃtÂ ¸ÁªÀiÁfPÀ
ªÀåªÀ¸ÉÜUÉ ¥Àæ²ß¸ÀÄªÀ ªÀÄ£À¸Àì£ÀÄß UÀÄgÀÄw¸À§ºÀÄzÀÄ.

1950 jAzÀ 1975 gÀ ªÀgÉUÉ ̧ ÀÄªÀiÁgÀÄ 25 ªÀµÀðUÀ¼À°è 150
PÁzÀA§jUÁwðAiÀÄgÀÄ PÁt¹UÀÄvÁÛgÉ.  ªÁtÂ, JA.PÉ.
EA¢gÁ, ªÀ¸ÀAvÀzÉÃ«, wæªÉÃtÂ, zÉÃªÀQªÀÄÆwð, C£ÀÄ¥ÀªÀÄ
¤gÀAd£ï, AiÀÄªÀÄÄ£ÁªÀÄÆwð, ¥ÁªÀðw ºÉZï.J¸ï.,
DgÁåA¨sÀ ¥ÀmÁÖ©ü, ªÀÄAUÀ¼À ¸ÀvÀå£ï, a.£À. ªÀÄAUÀ¼À, VÃvÁ
PÀÄ®PÀtÂð, ¥ÉæÃªÀiÁ§mï dAiÀÄ®QëöäÃ ºÉZï.J£ï. ¥ÀAPÀeÁ
J., dAiÀÄ®QëöäÃ JA.PÉ. »ÃUÉ 150 ¯ÉÃRQAiÀÄgÀÄ vÀªÀÄä
¸Á»vÀåzÀ°è ¹ÛçÃªÁ¢ ¤®ÄªÀÅUÀ½AzÀ gÀa¹gÀÄªÀÅzÀÄ PÀAqÀÄ
§gÀÄvÀÛzÉ.  ̧ ÀASÉåAiÀÄ°è ºÉÃgÀ¼ÀªÁV PÀAqÀgÀÆ PÉ®ªÀÅ ̄ ÉÃRQ
AiÀÄgÁzÀ wæªÉÃtÂ, JA.PÉ. EA¢gÁ, C£ÀÄ¥ÀªÀÄ ¤gÀAd£ï
EªÀgÀ ¸Á»vÀåªÀÅ F »AzÉ ¥ÀÄgÀÄµÀ ¸Á»vÀå ¯ÉÆÃPÀªÁVzÀÝ
¸Á»vÀå ¯ÉÆÃPÀªÀÅ JzÀÄÝ PÀÄ½vÀÄ PÀtÄÚ wQÌPÉÆAqÀÄ
£ÉÆÃqÀ¨ÉÃPÁzÀ ¥Àj¹Üw §A¢vÀÄ.  CvÀåAvÀ d£À¦æAiÀÄªÁUÀÄwÛzÀÝ
wæªÉÃtÂAiÀÄ PÁzÀA§jUÀ¼ÀÄ ªÀÄ£ÉÆÃ«eÁÕ£ÀPÉÌ ̧ ÀA§A¢ü¹zÀgÉ,
ªÉÊzÉåAiÀiÁV ¸ÁÜ£À UÀ½¹gÀÄªÀ C£ÀÄ¥ÀªÀÄ ¤gÀAd£ï CªÀgÀÄ
¸Á»vÀå ªÀ®AiÀÄzÀ°è vÀªÀÄä£ÀÄß UÀÄgÀÄw¹PÉÆAqÀÄ ¸ÁªÀiÁfPÀ
zsÉÆÃgÀuÉUÀ¼À£ÀÄß ¥Àæw¤¢ü¹zÀgÉ, ªÀÄ£À¹ì£À ªÀÄÆ¯ÉUÀ¼À£ÀÄß
§rzÉ©â¹gÀÄªÀ ¥sÀtÂAiÀÄªÀÄä£À£ÀÄß ¸ÀÈ¶Ö¹zÀ JA.PÉ. EA¢gÁ
F J¯Áè ¯ÉÃRQAiÀÄgÀ£ÀÄß £ÉÆÃrzÁUÀ ¹ÛçÃAiÀÄgÀÄ PÉÃªÀ®
CrUÉ ªÀÄ£ÉUÉ ¹Ü«ÄÃvÀªÁzÀªÀgÀ®è JAzÀÄ ¥ÀæzsÁ£À ªÁ»¤UÉ
C¤ß¹gÀ§ºÀÄzÀÄ. 1980-90 gÀ zÀ±ÀPÀzÀ°è ªÀÄ»¼ÉAiÀÄgÀ ̧ Àéd£À
¸Á»vÀåªÀ£ÀÄß UÀªÀÄ¤¹zÁUÀ PÀxÉUÁwðAiÀÄgÀÄ, PÁzÀA§jUÁwð
AiÀÄgÀÄ, PÀ«¬ÄwæAiÀÄgÀÄ vÀªÀÄä ¸Á»wåPÀ QæAiÉÄUÀ¼À£ÀÄß
ªÀÄÄAzÀÄªÀgÉ¸ÀÄwÛzÀÝAvÉ ªÉÊzÉÃ» ªÀÄvÀÄÛ ¸ÁgÁ C§Æ§Ìgï
CªÀgÀÄ «ªÀÄ±ÀðPÀgÀ UÀªÀÄ£À ̧ É¼ÉzÀzÀÝ£ÀÄß E°è UÀªÀÄ¤¸À§ºÀÄzÀÄ.
¤¸ÀUÀðzÀ PÀxÀ£À PÀ¯É, ¥ÁæzÉÃ²PÀ £É¯ÉAiÀÄ ¨sÁªÀPÉÆÃ±À,
zÀé¤¥ÀÆtð ¨sÁµÉ EªÀÅUÀ¼À ªÀÄÆ®PÀ GvÀÛªÀÄ ¯ÉÃRQAiÀÄ
gÉAzÀÄ ªÉÊzÉÃ»AiÀÄÄ ºÉ¸ÀgÀÄ ªÀiÁrzÀgÉ C°èAiÀÄvÀ£ÀPÀ §ÄPÁðzÀ
»AzÉ ªÀiË£ÀªÁV G½¢zÀÝ ªÀÄÄ¹èªÀiï ºÉtÄÚªÀÄPÀÌ¼À zÀé¤UÉ
¸ÁgÁ zÀé¤AiÀiÁzÀgÀÄ. EªÀjÃªÀðgÀÄ AiÀiÁªÀÅzÉÃ PÀlÄ ¹ÛçÃªÁ¢
zÉÆÃgÀuÉUÀ¼À¤ßlÄÖPÉÆAqÀÄ ¨gÉzÀªÀgÀ®è ºÁUÉÃ ¸À«vÁ
£ÁUÀ s̈ÀÆµÀt, VÃvÁ £ÁUÀ s̈ÀÆµÀt, ̈ Á£ÀÄªÀÄÄµÁÛPï, PÉ.J£ï.
¸ÀAzÁågÉrØ, ©.n. eÁºÀß«, ¥Àæw¨sÁ £ÀAzÀPÀÄªÀiÁgÀ, PÀªÀÄ¯Á

ºÉ«ÄäUÉ ªÀÄÄAvÁzÀªÀgÀ£ÀÄß PÁt§ºÀÄzÀÄ.  EµÉÖ¯Áè ¸Á»vÀå
C©üªÀåQÛAiÀÄÄ ªÀÄ»¼Á ¸ÀAªÉÃzÀ£ÀzÀ ¸ÁAPÉÃwPÀªÁV ¹ÛçÃ
¸Á»vÀåzÀ°è PÉ®ªÀÅ GvÁìºÀ ºÀÄnÖ¸ÀÄªÀ ̈ É¼ÀªÀtÂUÉUÀ¼ÁUÀÄwÛªÉ.

PÁªÀå, ̧ ÀtÚ PÀvÉ, PÁzÀA§j ªÀÄÄAvÁzÀ ºÀ¼ÉAiÀÄ M®ªÀÅUÀ¼À£ÀÄß
ªÀÄÄAzÀÄªÀgÉ¸ÀÄvÁÛ §gÀÄwÛgÀÄªÀÅzÀ®èzÉÃ ¥ÀæªÁ¸À ¸Á»vÀå,
DvÀäPÀxÀ£À, ¸Á»vÀå «ªÀÄ±Éð, ¸ÀA±ÉÆÃzsÀ£É ªÀÄÄAvÁzÀ
PÉëÃvÀæUÀ¼À°è UÀt¤ÃAiÀÄªÁV §gÉAiÀÄÄwÛzÁÝgÉ.  ¦. ZÀA¢æPÁ,
ºÉZï.J£ï. ¥ÀÄµÀà, ®vÁ UÀÄwÛ, ̈ sÀUÀªÀw, ºÉZï.J¸ï. ªÀÄÄPÁÛAiÀÄPÀÌ
ªÀÄÄAvÁ PÀ«¬ÄwæAiÀÄgÀ£ÀÄß PÁt§ºÀÄzÀÄ.  ¥ÀæªÁ¸À PÀxÀ£ÀªÀ£Àß
¸ÀÄ£ÀAzÁ ¨É¼ÀUÁªïPÀgï, ºÉZï. £ÁUÀªÉÃtÂ, ¸ÀÄªÀÄAUÀ¼Á
¨ÁzÀgÀ¢¤ß, ¨sÁVÃgÀy ºÉUÀqÉ ªÀÄÄAvÁzÀ PÀvÉUÁwðAiÀÄgÀÄ
ºÉZï. £ÁUÀªÉÃtÂAiÀÄªÀgÀ UÁA¢ü §AzÀ J£ÀÄßªÀ PÁzÀA§j
ªÉÊzÉÃ»AiÀÄ CqÀÄUÉ ªÀÄ£ÉAiÀÄ ºÀÄqÀÄV, DPÁ±ÀPÉÌ ºÁgÀÄªÀ
vÀÄrvÀ  ºÁUÀÆ EA¢£À zÀé¤UÀ¼À ¸ÉÆÃ°£À°è EA¢£À
©qÀÄUÀqÉAiÀÄ ¤jÃPÉë ºÁUÀÆ ±ÉÊ®eÁ »gÉÃªÀÄoÀ, J¯ï.¦.
¸ÀÄ«ÄvÀæ ªÀÄÄAvÁzÀ «ªÀÄ±Áð ¸ÀA±ÉÆÃzsÀPÀgÀÄ, ºÉZï.¸ï.
²æÃªÀÄw ¸ÀA¸ÀÌøvÀ CzÀåAiÀÄ£ÀPÁwðAiÀÄgÀÄ PÁt¹UÀÄvÁÛgÉ.

MnÖ£À°è ¹ÛçÃ ¥ÀgÀ aAvÀ£ÉUÉ MAzÀÄ ¤²ÑvÀ wgÀÄªÀ£ÀÄß vÀAzÀÄ
PÉÆlÖªÀgÀÄ JA.PÉ. dAiÀÄ®QëöäÃ CªÀjAzÀ gÀavÀªÁVgÀÄªÀ
ªÀÄAUÀ¼ÀªÁzsÀå ªÉÆ¼ÀVvÀÄ, ºÉZï.«. ¸Á«vÀæªÀÄä CªÀgÀ ¹ÃvÉ
gÁªÀÄ gÁªÀt ªÀÄvÀÄÛ «ªÀÄÄQÛ, ¸ÁgÁ C§Æ§Ìgï CªÀgÀ
¸ÀºÀ£Á ªÀÄvÀÄÛ ªÀdæUÀ¼ÀÄ, VÃvÁ £ÁUÀ s̈ÀÆµÀt CªÀgÀ ºÀ¹ªÀiÁA¸À
ªÀÄvÀÄÛ ºÀzÀÄÝ, C£ÀÄ¥ÀªÀÄ ¤gÀAd£ï CªÀgÀ D¼À, «ÃuÁ
±ÁAvÉÃ±ÀégÀ CªÀgÀ UÀAqÀ¸ÀgÀÄ, ZÀA¥ÁªÀwAiÀÄªÀgÀ ¤Ã®UÀAUÀ,
¸À«vÁ £ÁUÀ¨sÀÆµÀtgÀ ¹ÛçÃ¯ÉÆÃPÀ, ªÉÊzÉÃ»AiÀÄªÀgÀ C¸Ààø±Àå
EvÁå¢ PÀÈwUÀ¼À°è ªÀÄ»¼ÉUÉ vÀ£ÀßzÉÃ DzÀ ªÀåQÛvÀé ºÉÆA¢zÉ
JAzÀÄ ¸ÁÜ¦¸ÀÄªÀÅzÀÄ.  ¸ÁA¹ÜPÀ §AzsÀ£ÀUÀ½AzÀ ªÀÄ»¼É
«ªÀÄÄQÛAiÀÄ£ÀÄß ¥ÀqÉAiÀÄ¨ÉÃPÉ£ÀÄßªÀ ºÀA§® ºÁUÀÆ CzÀPÁÌV
£ÀqÉAiÀÄÄªÀ ºÉÆÃgÁl EA¢£À ªÀiË®åUÀ¼À ¥Àæ±ÉßAiÀÄ°è «zsÀªÁ
«ªÁºÀPÉÌ ªÀiÁ£ÀåvÉ, ªÀiÁvÀÈvÀé, ¥ÁwªÀævÀå ¥ÀgÁ¢üÃ£ÀvÉ ªÀÄÄAvÁzÀ
«µÀAiÀÄUÀ¼À°è ¥Àæ²ß¸ÀÄªÀÅzÀÄ ªÀÄ»¼Á ̄ ÉÃRQAiÀÄgÀÄ ªÀÄ»¼É¬Ä
jUÉ ¨ÉÃPÁUÀÄªÀ §zÀ¯ÁªÀuÉ, ¨É¼ÀªÀtÂUÉ ¸Á»vÀåzÀ ªÀÄÆ®PÀ
¥Àæw¤¢ü¸ÀÄvÁÛ ªÀÄ»¼Á ̧ ÀAªÉÃzÀ£ÀPÉÌ C¥ÁgÀ PÉÆqÀÄUÉAiÀÄ£ÀÄß
¤ÃrzÁÝgÉ.

WOMEN EMPOWERMENT
Miss. Chetana Patil, Mr. Anil Apral

Lecturer, Dept of English, PG Centre, Raichur
Introduction: In ancient days woman was the Head of the
family. She looked after the house hold, cattle, milking and
cultivation, etc. She worked hard in the fields for growing the
crops.

Gradually the Head of the family system went into the hands
of men. Slowly the male domination increased and women
were confined to houses only.

Women became instrumental to the male and their lives be-
came miserable with the traditions like Sati, ect. So many so-
cial reformers like RajaRamMohanRai, Gurazada Appa Rao
fought for the causes of women.

Later on so many policies were constituted in all the nations.
The principles of gender equality is enshrined in the Indian
constitution. The constitution not only grants equality to



276TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

women but also empowers the state to adopt measures of
positive discrimination in favour of women.

Women’s movement and a wide spread net work of non-Gov-
ernment oraganizatios which have strong grass roots pres-
ence and deep insight into women’s concerns have contrib-
uted in inspiring initiatives for the Empowerment
of women.
They are consisting of:
1. Poverty Eradiction
2. Adequate flow of credit through financial institutions
3. Woman contribution to socio-economic development
4. Equal wages in par with the male
5. Training and Extension of various programmes in Agricul-
tural sector
6. Support services like cretches, homes for the aged

The social Empowerment of women like education, health,
implementation of births and death registrations, registration
of marriages, affordable methods of family planning, delaying
age of marriages, etc .. should be implemented.

High risks due to mal nutrition, drinking water, sanitation,
disposal of sewage, toilet facilities should be provided in ru-
ral areas as well as slums in urban areas.

All forms of violence against woman like physical and mental
at domestic or social levels, sexual harassment at work places,
dowry, trafficking of girls and women should be dealt very
effectively.

Strict enforcement of specific measures on violence and gen-
der related atrocities, to punish the culprits at the place of
work, women cells in police stations , Mahila courts, counsel-
ing centres, Legal Aid centres etc. , expanded to eliminate
violene and ‘atrocities against women through Legalisation.

Eradication of poverty and hunger, Universal primary educa-
tion achievement, promoting Gender equality and empower
women, reducing child morality and improve maternal health
should be achieved.
* Women are encouraged to form their own selfhelp groups
* Save money and adopt a policy of thrift
* Issue their own internal loans
* Undertake income generating activities and small scale busi-
ness activities
* Attending the training programs conducted by the local
and government bodies
* Get involved with local government initiatives * Learn about
their rights, etc

Learning the skills through training programs , income gener-
ating activities like owning milking animals, small shops, tai-
loring, vermin culture, spice units, packing units etc ... will be
the best means for earning income.

Women should be provided the 33 percent reservation in par-
liament in order to bring the problems of women in an effec-

tive manner and can represent their voice.

Empowerment of Women  through employment  and  entre-
preneurship in India
Women constitute the important segment of any community
and perform multiple roles as mothers, housewives and wage
and income earners. Empowerment of women means enhanc-
ing the self respected and self dignity of women recognizing
women’s contribution, becoming economically independent
and self reliant and women controlling resource like and prop-
erty.

“Woman is the companion of man, gifted with equal mental
capacities. She has the right to participate in minute details of
the activities of man and she has the same right of freedom
and liberty as he. She is entitle to a supreme place in her
own sphere of activity as man is in his” - Mahatma Gandhi.

Women constitute nearly half of the nation’s population.
They have tremendous latent potential to contribute to har-
nessing the technology for human and social development.
Primarily rural women are concerned with the survival of
their families but are generally unrecognized and placed at
the bottom. They have less access to assets, resources, tech-
nology and credit.

Women have been identified as potential contributions for
fostering the pace of economic development. But the oppor-
tunities that exist are in occupations that are insecure and
low paid. Agriculture is the major sector in which 70 percent
of the female working population is engaged. It is also a low
wage occupation and income potential from agriculture de-
pends on favorable climate conditions. Alternative employ-
ment opportunities are inaccessible to women due to their
poverty and un-skilled nature.

Throughout the world, women’s participation in economic
activities is increasing. The role of women entrepreneurship
is also increasing in India too, women are participating in
large number in almost all the spheres of economic
activity. From village to city, we can see large number of
women workers and entrepreneurs contributing towards the
national income of the country. At present the ladies working
not only in the primary and secondary sectors, but also be-
ing successful in the Military and Defence field. So many
women doctors, lawyers, scientists, teachers have shown
that they are not less efficient to men, but are more efficient,
intelligent and hardworking, etc. in this modem world every-
where the cost of living has increased, it becomes necessary
for women to undertake economic activity and support their
families. The Government and Non-Govt. organizations are
giving more prominence to promote self employment among
women and build women entrepreneurship. Special financial
assistance is provided and training programs are organized
for women to start their ventures.

Thus, empowerment is a process of awareness and capacity
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building, leading to greater participation, greater decision
making power and control of the transformative action. The
empowerment of women covers both individual and collec-
tive transformation. It strengthens their innate ability through
acquiring knowledge, power and experience.

The Constitution of India grants equality to women and em-
powers the State to adopt measures of positive discrimina-
tion in favor of women for neutralizing the cumulative socio-
economic, educational and political disadvantages. The State
has enacted many women-specific legislations to protect them
against discrimination, violence and atrocities and prevent
social evils like child marriages, dowry, rape, sati, etc.

Yet the Government at centre and States should have specific
programs for promoting women entrepreneurship and get-
ting their talent useful to the society. If Indian women’s talent
will be utilized properly. One day India will become an ideal
country to others.

Empowerment of Women in Local Politics
Empowerment of women appears to be a much published con-
cept of the 21 st century. The media to be talks about it, the
local politicians talk about it, national leaders talk about it,
policy maker’s talk about it, and the intentional community
talks about it. The ternl empowerment has different meaning
in different socio-cultural and political settings. An explora-
tion of the term associated with empowerment around the

world led to lively discussion. The terms include self-strength,
control, self-reliance, self-power, own choice, life of dignity,
one’s own rights, independence, own decision making, be-
ing free, awakening and capability and so on. Yet women are
nowhere near to being full and equal participation in public
policy choices that affects their lives. This lack of adequate
political participation in decision making bodies has far reach-
ing consequences. It deprives women of important right and
responsibilities as citizens, their view points and perspec-
tives tend to remain unheard or under represented and in
some instances ignored while taking key decision on national
building and while setting up provided certain provisions for
women to political participation at different levels. In the con-
text of women, power to dimension relates to caste, class,
age, leadership, marital status, etc. power within the context
of women implies collective action of women to promote their
interests through various channels like markets, public
institutions,local bodies, political organizations and commu-
nity. The 73rd Amendment Act regarded as a milestone to
participate in local politics.
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CODE SWITCHING AND CODE MIXING AS AN INTERVENTION STRATEGY IN
MULTILINGUAL APHASIC: A CASE STUDY

Ms. Sharon George, Dr. B.S. Premalatha.

Introduction:Code switching is a linguistic phenomenon commonly occurring in bi- and multilingual speech communities.
Code switching refers to the systematic use of two or more languages or varieties of the same language during oral or written
discourse.Gumprez (1982) defined code switching as ‘the juxtaposition within the same speech exchange of passages of
speech belonging to two different grammatical systems or subsystems’. In code switched discourse, the items in question form
part of the same speech act. They are tied together prosodically, as well as by semantic and syntactic relations equivalent to
those that join passages in a single speech act. Code-mixing is the change of one language to another within the same
utterance or in the same oral/written text. It is a common phenomenon in societies in which two or more languages are used.
Studies of code-mixing enhance our understanding of the nature, processes and constraints of language(Myers-Scotton,
1993a; Boeschoten, 1998; Azuma, 1998).Code switching and code mixing are used interchangeablyas terms referring to both
types of language mixing. India being a multilingual country the phenomenon of code switching and code mixing holds
importance as citizens of India are exposed to more than one language. Research has been done to understand nature of code
witching and code mixing across various languages in India (Wani, 2012; Appel&Muysken, 1987). In a language disorder such
as Aphasia research has shown that code switching and code mixing is seen as a recovery pattern. This understanding is
important for effective intervention.The nature of code switching and code mixing in Aphasics have in illustrated in many
studies (Chengappa et al, 2004;Chengappa and Bhat, 2005). A deeper understanding and more research is required to understand
the role of this phenomenon in intervention in speech and language related disorders.

Need for the study: Though there are studies available
regarding Code switching and mixing phenomenon, all of
them have described as observation from the subjects. There
is a lacunae in terms of usage of code switching and code
mixing for intervention of language and also assessment of
recovery pattern in individuals with Aphasia. It aids in
emphasize a message and qualify it.  The phenomenon of
code switching and mixing was seen to aid intervention of
Aphasia and hence it needs to be studied for its contribution
in speech and language intervention.

Aim of the study: The present paper is designed to study the
nature of code switching and code mixing in an individual
with multilingual aphasia and its contribution to intervention
in Aphasia.

Method and materials: Fifty five year old male had come to
the Institute with the complaint of not understanding and
communicating properly following stroke.   He was subjected
to various language test to assess the language ability in
terms of auditory verbal comprehension, spontaneous
speech, naming and repetition.  On examination, he was found
to have deficits both in verbal expression and   comprehension
and diagnosed as having global aphasia.   Pre morbid
language history revealed that he was able to communicate
in 3 languages such as Telugu, Kannada and English. The
client was taken up for intensive language intervention that
included improving auditory verbal comprehension,
spontaneous speech.

Results and discussion: The client attended 13 session
regularly. The interesting observation of the present study
is that the client exhibited code switching and code mixing in
all the three languages. The responses of the client was
transcribed and analyzed to assess the nature of code

switching and mixing and its contribution to intervention.
The languages used were Kannada, Telugu and English. The
primary language used was Kannada and the responses
obtained by client was in Kannada, Telugu and English. The
intervention was then focused on maximizing the verbal
output for functional communication irrespective of language
used by the client. The phenomenon of code switching and
code mixing also aided in improving overall functional
communication and maximizing verbal output in the client
e.g When the clinician asked a question in Kannada, client
was able to answer it in Telugu and from that utterance,  the
Kannada sentence of the same meaning was elicited. The
same was observed between Kannada-English, English –
Telugu. The client was able to achieve short utterances across
all three languages.

Conclusion: Code switching and code mixing was seen as
recovery pattern which aided in intervention. The
phenomenon of code switching and mixing was analyzed
and its contribution to recovery ad intervention was
understood in terms of its effectiveness in aiding functional
communication, word retrieval and improvement in overall
verbal output.

Introduction: Aphasia is a language disorder characterized
by disruption in speech and language caused by a disruption
in brain activity. Code switching is a linguistic phenomenon
commonly occurring in bi- and multilingual speech
communities. Code switching refers to the systematic use of
two or more languages or varieties of the same language
during oral or written discourse. Gumprez (1982) defined code
switching as ‘the juxtaposition within the same speech
exchange of passages of speech belonging to two different
grammatical systems or subsystems’. In code switched
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discourse, the items in question form part of the same speech
act. They are tied together prosodically, as well as by semantic
and syntactic relations equivalent to those that join passages
in a single speech act.  Code-mixing is the change of one
language to another within the same utterance or in the same
oral/written text. It is a common phenomenon in societies in
which two or more languages are used. Studies of code-mixing
enhance our understanding of the nature, processes and
constraints of language (Myers-Scotton, 1993a; Boeschoten,
1998; Azuma, 1998).

Code switching and code mixing are used interchangeably
as terms referring to both types of language mixing.  India
being a multilingual country the phenomenon of code
switching and code mixing holds importance as citizens of
India are exposed to more than one language. Types of code
switching:

Poplack (1980) gave the following types of code switching:
1) Tag – switching – this involves the insertion of a tag in
one language into an utterance which is otherwise entirely in
the other language.
2) Intersentential switching – intersentential switching
involves a switch at a clause or sentence boundary, where
each clause or sentence is in one language or another.
3) Intrasentential switching – intrasentential switching
involves, arguably, the greatest syntactic risk, and may be
avoided by all but the most fluent bilinguals. This view has
been put forward by Poplack.

All three types of code switching may be found within one
and the same discourse.Code switching and code mixing has
been seen as a recovery pattern in individuals with aphasia.
Research has been done to understand nature of code
switching and code mixing across various languages in India
(Wani, 2012; Appel & Muysken, 1987). In a language disorder
such as Aphasia research has shown that code switching
and code mixing is seen as a recovery pattern. This
understanding is important for effective intervention. The
nature of code switching and code mixing in Aphasics have
in illustrated in many studies (Chengappa et al, 2004;
Chengappa and Bhat, 2005). A deeper understanding and
more research is required to understand the role of this
phenomenon in intervention in speech and language related
disorders.

Various studies have reported the nature of code switching
in aphasics. Chengappa et al (2004) studied language mixing
and switching in Malayalam - English bilingual aphasics.
The study compared code switching patterns in normal and
aphasic subjects. The study reports that the aphasic patients
code switch, borrow and translate more after the injury than
before, and this code switching may actually be a
compensatory mechanism in lexical accessing in the deficient
language, it also reports that increase in mixing of the
languages may be shown as a deficit.

Bhat and Chengappa (2005) studies Code switching in normal
and aphasic Kannada- English bilinguals, the study reports
that a monolingual situation is difficult for a bilingual aphasic
to communicate. The results of the study also point to the
importance of factors such as social context, pre and post
morbid language skills and systematic analysis of bilingual’s
languages in different communicative contexts as important
factors in evaluating code switching. The findings indicate
clinical necessity of modifying existing methods of evaluation
as well as therapy to suit the individual needs of bilingual
aphasics considering the heterogeneous nature of the
condition.

Aim: The present paper is designed to study the nature of
code switching and code mixing in an individual with
multilingual aphasia and its contribution to intervention in
Aphasia.

Method and Material: Fifty five year old male had come to
the Institute with the complaint of not understanding and
communicating properly following stroke. Family members
reported of no verbal output post stroke prior to the day of
assessment at our institute. Medical history reports that client
had left thalamic / basal ganglia acute hematoma with
intraventricular extension and also had a history of
hypertension and diabetes mellitus.   He was subjected to
various language test to assess the language ability in terms
of auditory verbal comprehension, spontaneous speech,
naming and repetition.Language history revealed the
following on examination:

The following table indicates the languages known by the
client and a comparison of change in language pre and post
morbid in terms of spoken and written comprehension and
spoken and written expression.

Languages                        Pre Morbid                                  Post Morbid

Known Comprehend Speak Read Write Comprehend Speak Read Write

Telugu      × × ×

Kannada     × × ×

English      × × ×

Tamil   × × × × × ×

Hindi    × × × × ×



336TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

In terms of the communication behavior of the client pre
morbid he was able to communicate verbally in all the
languages mentioned above. Post morbid he communicated
mainly using gestures. Verbal speech was absent. Overall
examination revealed that the client’s auditory verbal
comprehension and production were affected. Deficits were
present in tasks such as verbal repetition, naming, labelling,
reading and writing.  Hemiparesis was present on the right
side. Function of articulators in terms of range of movement
was assessed. Verbal output was absent. Based on the overall
detailed assessment of speech and language the client was
diagnosed as having global aphasia. The client was taken up
for intensive language intervention that included improving
auditory verbal comprehension, spontaneous speech.

Speech and Language Skills:
Spontaneous Speech:Spontaneous speech was affected.
Client was non verbal. Utterance could be elicited by use by
applying principles of melodic intonation therapy and
phonetic cueing.
When prompted, the client is able to:
greet (hello) ,respond to courtesy question ‘How are you?’
(Fine)
utter his name, answer polar questions (yes/no).
A combination of principles of melodic intonation therapy
and phonetic cueing was found beneficial for the client. At
times visual cueing in the form of writing down a choice is
required.

Auditory Verbal Combination:
The client is able to comprehend single words such as names
of family members, objects within immediate surroundings,
some food items etc when given choice making task and
simple one step commands such as polar questions,
questions with respect to well-being, activities of daily living
etc but verbal repetition accompanied by gestural and written
cue is required. He used to indicate by pointing or gesturing
towards the intended person.Based on the above made
observation the recommended goals were as follows:
To work on improving auditory verbal comprehension of
interrogatives with respect to functional communication skills
and satisfaction of client’s needs with aid of gestural and
visual cueing accompanied by verbal repetition.
To work on facilitation expression of speech to one to two
word utterances with focus on functional communication
skills.

Results and Discussion:
Intervention: The client attended 13 language intervention
sessions. Kannada language was used during therapy. The
observation in the first session was as follows:

Post-Morbid: Client is able to comprehend English, Kannada
and Telugu. On stimulation is able to express using all three
languages.Oral Peripheral Mechanism Examination: Function
of articulators in terms of range of movement was affected.As

the sessions progressed the improvement in speech and
language was evident as well as the modification in
intervention strategy to include code switching and mixing
to aid in spontaneous verbal communication. The details are
as follows:
Goal: To work on improving auditory verbal comprehension
of interrogatives with respect to functional communication
skills and satisfaction of client’s needs with aid of gestural
and visual cueing accompanied by verbal repetition.
Activity1:
The client was asked questions pertaining to events that
occurred in the day such as ‘How are you?’, ‘Is your leg
paining?’, ‘What did you eat today?’etc. The comprehension
of everyday questions was aided by a verbal repetition,
gestural and visual cueing in the form of written choices

Response
The client is able to comprehend interrogatives pertaining
to everyday activities and immediate needs. His responses
to specific interrogatives asked by the clinician is as follows:
Clinician: How are you?(English)
Client: Fine (spontaneous verbal output)(English).
Clinician: Did you eat breakfast today? (Kannada)
Client: Yes (with phonemic cueing) (English)
Clinician: Did you eat Idli or Pulao ?(Kannada) (with visual
cueing in the form of written choices).
Client: Points to Pulao.
Says ‘Pulao’ with phonemic cueing.
Clinician: What did you eat today? (Kannada)
Client: Pulao (with phonemic cueing)
Clinician: Who has come with you today? (Kannada).
Client: Sandeep (with phonemic cueing) [referring to
grandson).
Activity 2:
The client was given simple one step commands to follow
using objects in his immediate environment.The client was
prompted using gestural cues accompanied by verbal
repetitions and gestural prompts.
Response:
Client is able to follow simple commands but requires repeated
verbal repetitions.
Sample of the client’s utterance is as follows:
Clinician: Pick up the pen (Kannada)
Client: Does not comprehend the first time on repeated
repetition accompanied by gestural prompts able to do the
activity.
Clinician: Put the pen on the book. (Kannada)
Client: able to do the activity with repeated gestural prompts
and verbal repetition.
Goal: To work on facilitation expression of speech to one to
two word utterances with focus on functional communication
skills. Melodic intonation therapy in combination with
phonetic cueing will be used
Activity 1:



346TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

he client was prompted to request for his needs such as
food, water, indicate pain etc using one to two word
utterances. Melodic intonation therapy in combination with
phonetic cueing was used.

Response: Client is able to verbally produce words but
requires phonemic cueing.
He is able to use 2 word utterances in some instances.
The following are the responses obtained from the client:
Clinician: How are you? (English)
Client: Fine (English). (Spontaneous)
Clinician: If you hungry, what will you say? (Kannada)
Client: /u:ta teva/ (give food) (combination of kannada and
telugu); /u:ta/ was elicited, /teva/ was spontaneous but had
to be elicited for repeated trials.
Clinician: If you want water, what will you say? (Kannada)
Client: /ni:ru teva/ (give water); combination of Kannada and
Telugu, had to be elicited.
Clinician: If you hand is paining, what will you say?(Kannada)
Client: /kai nopi/(hand paining); combination of Kannada
and Telugu, clinician tried to elicit /kai novu/(Kannada) but
client spontaneously said /nopi/ which means pain in Telugu.
Clinician: if your leg is paining, what will you say?(Kannada)
Client: /kalige nopi/(leg paining), Telugu, clinician tried to
elicit /kaalu nopi/ (Kannada-Telugu combination)client
responded /kaalige nopi/ which is more grammatically correct.
Clinician: How will you call for help?(Kannada)
Client: /Sanjay banni/(sanjay come here), (Kannada);
response was elicited.

Activity 2: Yes/no responses to polar interrogatives was
practiced using melodic intonation therapy in combination
with phonetic cueing.

Response :
Clinician: Did you eat pulao for breakfast? (Kannada)
Client: Yes (elicited) (English), he is also able to say /havudu/
(Kannada) but is more comfortable with saying Yes.
Clinician: Did you eat Idli for breakfast? (Kannada)
Client: No (English), he is also comfortable saying /illa/
(Kannada).
Clinician: Is this a pen?
Client: Yes (Spontaneous). (English)
Clinician: Do you want someone to help? (When the client’s
foot slipped from the foot rest) (Kannada)
Client: Yes (English), elicited.
Clinician: Are you sleepy?
Client: No (English) elicited.
Clinician: Is the pen on the book?
Client: No (English), spontaneous.
Clinician: Will you practice at home?
Client: Ok (English), spontaneous.
The use of code switching was more evident than code mixing
in the session. By the end of 13 sessions principles of melodic
intonation therapy was withdrawn and the intervention was

focused on cueing and code switching and mixing to aid in
verbal communication. Post 13 sessions of speech and
language intervention the client was able to comprehend
interrogatives, commands and statements pertaining to
everyday situations. He was able to express in 1-2 word
utterances which involved code switching intrasententially
and code mixing intersententially.The use of words in one
language was able to elicit the same word or a different word
or words in the other language. This aided in increasing the
overall spontaneous verbal output in the client, as when the
client was unable to express in one language he was able to
switch to another language thus improving the overall verbal
communication. This also aided in use of one language to
elicit same/similar response in another language that aided
in the verbal output in one particular language. It has also
opened a new possibility of using code switching and code
mixing to aid intervention in bilingual/ multilingual
individuals with aphasia. At the end of the 13 sessions the
client was not only able to produce spontaneous utterances
but also was able to use his knowledge of different languages
to aid in more effective and efficient communication.

Conclusion: The nature of code switching and code mixing
across different languages and as a recovery pattern in
individuals with aphasia has been studied. This study
focused on the use of the phenomenon of code switching
and code mixing in intervention of an individual with
multilingual aphasia. In the present study the phenomenon
of code switching and mixing was analyzed and its
contribution to recovery and intervention was understood
in terms of its effectiveness in aiding functional
communication, word retrieval and improvement in overall
verbal output. It not only aided the verbal output in one
language but also aided in spontaneous verbal output across
languages. It also aided communication repair when a
breakdown was faced in one of the language. Therefore this
study gave an insight into using it as a strategy to help
increase spontaneous verbal output in bilingual/multilingual
individuals with aphasia. It draws attention towards moving
away from a monolingual mode of intervention to a
multilingual mode of intervention especially in India
wheremultilingualism is a common phenomenon. Code
switching and code mixing was seen as recovery pattern
which aided in intervention.
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Background and need:  Music therapy is a well-established professional health discipline that uses music as the therapeutic
stimulus. Music can help in better learning for children, particularly those who have autism or other learning disabilities, since
these activities provide unique sensory input and stimulation to the mind and body. Music impacts various forms of development
including communication, social-emotional, and motor development in children with Autism Spectrum Disorders (ASDs).
Singing in particular can serve as a valuable therapeutic tool because it is a universal form of musical expression that is as
natural as speaking. Singing and dancing to music helps children develop proper voice control, motor planning/control, and
fine and gross motor skills. Repetition through song can help children with autism or other learning disabilities learn to
anticipate words, rhythms, and concepts. Music helps in enhancing mood, attention, and behavior to optimize the child’s
ability to learn and interact. The rising incidence of Autism Spectrum Disorders (ASDs) has led to a surge in the number of
children needing autism interventions.

Main objective: The aim of the study is to assess the performance of child with autism spectrum disorder with music as a
therapeutic tool.

Method: A single case study of a 4.11 year old child who had come to our center with a complaint of not speaking age
appropriately. Child exhibited poor pre-linguistic skills, social interaction, and poor communication skills. Detailed speech and
language assessment was done and the child was diagnosed as delayed speech and language skills secondary to pervasive
developmental disorder and recommended for speech and language therapy. Child has been attending speech and language
therapy thrice a week since 4 months. Singing has been inco-orporated as a tool to improve pre-linguistic skills, social
interaction and communication skills. Melodic and rhythmic strategies, followed by fading of musical cues aided in generalization
of targets and transfer to other environments. Re-assessment of speech and language skills was carried out after 4 months of
therapy to evaluate the child’s progress.

Results: Results revealed improved pre-linguistic skills, and social interaction. Child is able to communicate through pointing
and vocalization to satisfy his needs.

Conclusion: Thus music as a therapeutic tool can serves as an integral component in helping the children with autism spectrum
disorders.
Introduction: Autism is a lifelong devel-opmental disability.
It is often referred to as ASD, or autism spectrum disorder.
People with autism have three main types of impairment:
difficulty with social communication, social interaction, and
social imagination. An impairment in social com-munication
impairment involves limited speech and difficulty in
understanding facial expressions, tone of voice, and sarcasm.
Au-tistic individuals may also have difficulty with social
interaction, and find it hard to recognize and understand
people’s emotions and implicit social cues, thus impairing
their ability to form relationships with others. Finally, a defect
in social imagination makes it difficult for people to understand
and predict other’s behavior, understand abstract ideas,
predict what can happen next, and prepare for change and
plan for the future. Unfortunately, people with autism often
have difficulty with these tasks. The rising incidence of Autism

Spectrum Disorders (ASDs) has led to a surge in the number
of children needing autism interventions.

Music impacts various forms of development including
communication, social-emotional, and motor development
in children with Autism Spectrum Disorders (ASDs). Music
therapy is a well-established professional health discipline
that uses music as the therapeutic stimulus. Musiccan help
in better learning for children, particularly those who have
autism or other learning disabilities, since these activities
provide unique sensory input and stimulation to the mind
and body.

The theory behind music therapy is that since people have
an innate affinity for music, they should continue to respond
to it even after physical, cognitive, or emotional disabilities.
Singing in particular can serve as a valuable therapeutic tool
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because it is a universal form of musical expression that is as
natural as speaking. Singing and dancing to music helps
children develop proper voice control, motor planning/
control, and fine and gross motor skills. Repetition through
song can help children with autism or other learning
disabilities learn to anticipate words, rhythms, and concepts.
Music helps in enhancing mood, attention, and behavior to
optimize the child’s ability to learn and interact. Recent studies
show that children with autism are more eager to listen to
music than their peers. Autistic children are more likely to
differentiate variations in pitch. Music-themed lessons can
help increase patience, voluntary attention, memory, social
interaction, eye contact, and the enjoymentof learning
(Evans, 2007).Through music, children can learn sound
initiation and speech production skills as well.

Objective of the study: To assess the performance of child
with autism spectrum disorder with music as a therapeutic
tool.

Method:A single case study of a 4.11 year old child who had
come to our center with a complaint of not speaking age
appropriately. Child mainly communicates non-verbally.
Parent-child interaction is adequate. Childexhibited poor pre-
linguistic behaviors like poor eye contact, attention span
and concentration, sitting behavior, compliance and poor
imitation skills. Oral peripheral mechanism examination
reveals that all the articulators are structurally and functionally
normal. Vegetative skills are adequate. Detailed speech and
language assessment was done using formal tests like
Receptive Expressive Emergent language scale (REELS),
Diagnostic Statistical Manual for Children with Autism
Spectrum Disorders (DSM IV), CommunicationDEALL
Developmental Check list, Communication DEALL Pre-
linguistic behaviour Checklist. According to Receptive
Expressive Emergent language scale (REELS) child’s receptive
language age is 8-9 months and expressive language age is
6-7 months. According toDiagnostic statistical manual for
children with Autism Spectrum Disorders (DSM IV), child
satisfied the criteria for Autism Spectrum Disorders (ASD).
Communication DEALL Developmental Check list reveals
developmental delay in domains like gross motor, fine motor
skills, activity of daily living,receptive and expressive
language, social, emotional and cognitive skills.
Communication DEALL Pre-requisites learning behaviour
Checklist was also administered which assessed child’s joint
and sustained attention, eye contact, eye gaze, sitting
tolerance and compliance. Child got a total score < 1-2 years.
Singing has been incorporated as a tool to improve pre-
linguistic skills like joint and sustained attention, eye contact,
eye gaze, sitting tolerance and compliance. Language skills
including receptive and expressive language skills. Receptive
language skills include listening to short
rhymes,Understands the meaning of most common verbs like
eat, drink and brush, Understands the meaning of kinship

terms.Expressive language includes naming three pictures,
naming three toys.Language targets were selected based on
Communication DEALL Developmental Check list.

Results and discussion: Re-assessment of speech and
language skills has been carried out after 4 months of speech
and language therapy and resultsrevealed thatin
Communication DEALL Pre-requisites learning behaviour
child obtained a total score between 2-3 years which shows
significant improvement in pre-linguistic skills. In receptive
language skills child is able to listen to rhymes for longer
time and also able to understand the meaning of most common
verbs like eat, drink and brush. Child is also able to imitate
the action verbs and wave his hand for /hai/ and /bye/. In
expressive language skills child is able to name /appi/ for
apple and /baba/ for banana.Research supports connections
between speech and singing, rhythm and motor behavior,
memory for song and memory for academic material, and
overall ability of preferred music to enhance mood, attention,
and behavior to optimize the Childs ability to learn and
interact. Therefore, one of the purposes of singing for
children with autism is to provide the individual with an
initial assist using melodic and rhythmic strategies, followed
by fading of musical cues to aid in generalization and transfer
to other environments.Martha R. Herbert (2005) stated that
“Brain cells need to follow a regular rhythm to produce a
response in the brain. For people with autism, there is less
coordination of this rhythm from one point to another. Music
helps by creating an organized and regular stimulus to the
brain that helps the brain get organized to keep track of the
rhythm.”Music also helps in improving socio-behaviour skills
– such as reducing off-task behaviour’s; problematic
classroom behaviour; emotion recognition; improving eye
contact and increasing the initiation of interactions by
children with autism.The act of listening to the music can
help a person with autism learn a word, activity or appropriate
behavior. Songs/ rhymes that teach the patient about noun,
action verb phrases and helps the child understand
language.Researchers have found that rhythmic
entertainment is helpful in improving social behaviour,
communication skills and aids with learning and memory.
Actions/ movements to music provide a stimulating outlet
that can reduce self-stimulatory behaviors such as hand
flapping, twirling and encourage social behavior.Singing
songs/rhymes can help the child to learn how to structure
sentences.

Conclusion:: Music should be viewed as a tool for using
existing and recommended treatments such as applied
behavioral analysis, focused language stimulation and
various techniques for stimulating speech sound production,
imitation, joint attention and interaction. The relationship of
music speech and language therapy is that music is simply a
modality to use with children and families in the same way as
we use pictures, motor movements, games, gestures, and/or
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cueing. Thus, Music as a therapeutic tool can serve as an
integral component in helping the children with autism
spectrum disorders.
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Introduction: The term working memory refers to a brain system that provides temporary storage and manipulation of the
information necessary for complex cognitive tasks such as language comprehension, learning and reasoning. Verbal working
memory is a subset of working memory, commonly known as “short-term memory”. It refers to the amount of verbal information
the brain can hold and manipulate in order to achieve a goal or solve a problem. Verbal working memory assists in highly
complex tasks of reading comprehension. This involves holding linguistic information about a sentence in the mind long
enough to understand both that sentence and its relationship to the surrounding sentences.

Aim: The aim of the present study is to check the performance of individuals without language deficits at different ages in
tasks that asses verbal working memory (auditory working memory task, digit ordering task).

Need of the study: Although there are many studies which examined the working memory capacity and the correlation of
different tasks in working memory, there are limited studies supporting the performance of working memory on language.
Hence, there is a need to study the performance of verbal working memory.

Method:  The study involved 60 normal Kannada speaking individuals: 30 adults (ages between 19 and 35 years), and 30 elderly
(60 years old or older). The selected subjects were submitted to verbal working memory assessment that includes auditory
working memory tasks consists of repetition of 20 sentences by separating digits and numbers in the same order in two trails
and digit ordering tasks includes repetition of digits with increasing in complexity of  digits in two trials.

Result:Descriptive statistical analysis has been carried out to find the difference in the performance of verbal working memory
tasks in younger and elderly. Results revealed that younger individuals performed better than elderly in digit ordering tasks
and auditory verbal working memory tasks.

Conclusion:There is a decline in the performance of both auditory verbal memory and digit ordering tasks in elderly compared
to that of younger. Thus as age increases the performance in verbal working memory tasks declines.
Introduction: Normal ageing is ageing which occurs without
disease, that is there are a number of physiological changes,
that do not involve a pathological process, and, though there
may be bodily changes in the person, the person enjoys

good function of mind and body, and is able to live
independently, and with a good quality of life. Working
memory is conceived as a short-duration limited-capacity
memory system capable of simultaneously storing and
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manipulating information in the service of accomplishing a
task (Baddeley, 1995). Working memory refers to the set of
attention, storage, planning and mental representation
processes that work together during mental activities such
as problem solving and reasoning. Various theoretical
frameworks have been proposed to conceptualize the working
memory.Baddeley’s model (Baddeley& Hitch 1974, revised
1986, 2000, 2007; Baddeley)has been regarded as gold
standard in the area of working memory research due to its
ability to explain a majority of research data and its relative
simplicity. Baddeley’s revised working memory model, which
contains the original three components plus the episodic
buffer.

Verbal working memory is a subset of working memory,
commonly known as “short-term memory”. It refers to the
amount of verbal information the brain can hold and
manipulate in order to achieve a goal or solve a problem.
Verbal working memory assists in highly complex tasks of
reading comprehension. This involves holding linguistic
information about a sentence in the mind long enough to
understand both that sentence and its relationship to the
surrounding sentences.The aim of the study is to evaluate
the performance of verbal working memory in younger and
elderly. Although there are many studies which examined the
working memory capacity and the correlation of different
tasks in working memory, there are limited studies supporting
the performance of working memory on language. Hence,
there is a need to study the performance of verbal working
memory.

Methodology:  A total of 30 participant’s include15 adults
(ages between 19 and 35 years), 15 elderly (60 years old or
older). All the participants were native speakers of Kannada.
Participants were given two tasks like auditory working
memory task and digit ordering task. In auditory working
memory task the subjects were instructed to listen to 10
sentences which consisted of digits and words and the
subjects should separate the digits and words from the
sentence in the same order of presentation. If the subjects
failed to repeat in the first trail, they were given another trail.
In digit ordering task subjects were instructed to listen to
digits that were presented in increasing complexity of the
digits and repeat it in ascending order of the digits. If the
subjects failed to repeat in the first trail, they were given
another trail. Stimuli had been adapted from a study of verbal
working memory and sentence comprehension with age
(Anjali 2010).

Statistical analysis: The statistical analysis was carried out
using SPSS version 15.0. The mean and standard deviation
were extracted. The mean and standard deviation were
extracted. The data collected was analyzed using descriptive
statistics; further ANOVA was performed to know the
significant difference between the performances of verbal
working memory tasks in younger andelderly.

Results and discussion: Results revealed that younger
individuals performed better than elderly in verbal working
memory tasks i.e. in both auditory verbal working memory
task and digit ordering task younger individuals got higher
mean score values than elderly

Tasks Younger Elderly

Digit ordering task 4.63 3.37

Auditory verbal working memory task 7.77 3.23

Table 1 depicts the mean values of younger and elderly in
digit ordering and auditory verbal working memory task.
Results obtained in ANOVA reveals that p value<0.005 which
shows that there is a significant difference between
performance of younger and elderly in different tasks.
Carmen Dasí(2008)  studied  the performance of digit ordering
test in younger and elderly and results revealed that
performance of the task was lower for older group than
younger one which fortify our findings.Wingfield& Stine
(1991) stated that older adults have typically been found to
have smaller working memory spans than younger adults.Salt
house (2000) performed large scale Working memory
experiments involving 120 males ranging in age from 20-79
years. Results revealed that age differences in the
performance between younger and older tasks increased with
both task complexity and increased demand on processing
resources. Wiegersma and meertse(1994) found age related
decline in performance when the tasks required subjective
re-ordering of the sequenced items.

Conclusion: In our study there is a decline in the performance
of both auditory verbal memory and digit ordering tasks in
elderly compared to that of younger. Thus as age increases
the performance in verbal working memory tasks declines.
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Back ground and need: The compliance of children and their parents is very important for the outcome of speech language
therapy in children. Speech-language therapy is the most frequently applied intervention method for the treatment of
developmental disorders. The acceptance of speech and language therapy for children with speech and language delay by the
parents and the child is an important factor for the effectiveness of therapy.  Hence there is a need to assess the parental
satisfaction for better rehabilitation.

Main objective: The present study aimed to assess the satisfaction of parents attending speech and language therapy.

Method: 15 parents of children with speech and language disorders attending speech and language therapy from past 6
months were asked to complete the therapy attitude questionnaire addressing the impact of training on areas as confidence in
discipline skills, quality of parent-child interaction, the child’s behavior and over all family adjustment. Parents were asked to
rate each item on a 5 point rating scale were 1 indicates dissatisfaction of treatment or a worsening of problems and 5 indicates
maximum satisfaction with treatment or improvement of problems.

Results: Descriptive statistical analysis has been carried out and the results reveals the ratings for the area of discipline skills
is 4, Quality of parent child interaction is 4, child’s behavior is 4, overall family adjustment is 5.

Conclusion: Parental feedback on satisfaction of treatment program guides speech language pathologist to plan for better
treatment strategies and also helps the parents to communicate with the child in a better manner. Improves the parent-therapist
interaction and also helps to monitor the progress of child over a period of time.

Introduction: Speech-language therapy is the most frequently
applied intervention method for the treatment of
developmental disorders.The acceptance of speech and
language therapy for children with speech and language
delays by the parents and the child is animportant factor for
the effectiveness of therapy Hence there is a need to assess
the parental satisfaction for better rehabilitation.Different
styles of therapy may result from different needs of the
patients with their specific problems. Personal experience of
the therapists is also an important factor. Good cooperation
between parents and therapists is of enormous importance
as parents not only have to bring their children to therapy
regularly, they often participate in the therapy doing exercises
with their child at home and modify their everyday way of
using language to optimize the circumstances for speech
and language learning. The involvement of parents in the
delivery of treatment is increasingly sought by professionals.
Keilmann etal (2004) studied emotional satisfaction of parents
and speech-language therapists with outcome of training
intervention in children with speech and language
disorders.169 questionnaires were given to parents attending
speech and language therapy and 140 questionnaires for
speech-language therapists concerning their satisfaction

with the outcome of the intervention. Results revealed that
majority of the parents were very satisfied with the outcome
of the speech-language therapy, the professional knowledge
of the speech-language therapists and the type of therapy.
The speech-language therapists were in most cases pleased
with the compliance of the parents.

Main objective: The present study aimedto assess the
satisfaction of parents attending speech and language
therapy.

Method:
Subjects: As children with speech and language deficits
have problems understanding speech and expressing
themselves, we did not ask the children directly, but tried to
find out their views by asking their parents.The questionnaire
was given to 15 parents in our outpatient department whose
child had speech- language therapy from past 6 months.

The parents were asked to complete the assessing parental
satisfaction of treatment programquestionnaire in the waiting
room. The purpose of this questionnaire was to elicit the
perceptions of parents on the services their children received
in an anonymous way.  The questions were adapted from
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Therapy Attitude Inventory(TAI; Eyberg, 1974).The
questionnaire was modified according to the Indian scenario.
The questionnaire includes10 multiple-choice questions
addressing the impact of parent training on areas such as
confidence in discipline skills, quality of the parent- children
interaction, and the child’s behavior, and overall family
adjustment. Parents were asked to rate each item on a scale
from 1 to 5, where 1 indicates dissatisfaction with treatment
or a worsening of problems and 5 indicates maximum
satisfaction with treatment or improvement of problem. The
10 item scores are summed to yield a total score will be
between 10 and 50.

Results and discussion: The data collected was analyzed
using descriptive statisticsand the results reveals the ratings
for the area of discipline skills is 4, Quality of parent child
interaction is 4, child’s behavior is 4, overall family adjustment
is 5.  The score obtained for discipline skills and Quality of
parent child interaction is 4 probably because most of the
parents were working and poor family support. In child’s
behavior the score obtained is also not reaching the maximum
score of 5 because most of the parents are unable to spend
time with the child to implement the new techniques
counselled by speech language pathologist.

Conclusion: Parental feedback on satisfaction of treatment
program guidesspeech language pathologist to plan for better

treatment strategies andalso helps the parents to
communicate with the child in a better manner. Improves the
parent-therapist interaction and also helps to monitor the
progress of child over a period of time.
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Introduction: Gerstmann’s syndrome is a condition that results from damage to a specific area of the brain, probably the left
parietal lobe in the region of the angular gyrus. It may occur after a stroke or in association with damage to the parietal lobe. It
is characterized by four primary symptoms: Dysgraphia/agraphia which reflects deficiency in the ability to write, Dyscalculia/
acalculia which is reflected by difficulty in learning or comprehending mathematics or arithmetic signs, Finger agnosia
characterised by an inability to distinguish between fingers on the hand and a characteristic feature of Left-right disorientation
(Gerstmann, 1924). In addition to exhibiting the above symptoms, many adults also experience aphasia (difficulty in expressing
oneself when speaking, in understanding speech, or in reading and writing).

Need and specific aim of the study: The prevalence of Gerstmann’s syndrome, with a parietal lobe lesion manifesting the four
classic symptoms is a rare condition. Hence it is of importance to profile the formal and informal measures used for assessment
which may help in co-relating the clinical findings to that of the theoretical perspectives mentioned. As there are no standardized
tools for assessment of dyslexia, dysgraphia, dyscalculia and agnosia in Indian population, the specific aim of the present
study was to focus on the use of clinical measures, some standardized and some informal measures in assessing the four
classic symptoms of Gerstmann’s syndrome.

Method: A client B.M with Multiple craniotomy of the parietal lobe, secondary to left recurrent intraventricular meningioma was
studied. B.M was a 40 year old right handed woman with a university degree (Masters in Finance), who was employed as a
financial advisor at Infosys till her illness. B.M started developing multiple episodes of transient right sided weakness with
speech difficulty during 2007. She was a known case of hypothyroidism and was under medication for the same since 30 years
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of age. Following her frequent episodes of right sided weakness and speech difficulty, a neurological evaluation was done,
which revealed intraventricular meningioma in the left parietal lobe. Surgical intervention was carried with left parietal craniotomy
and excision of intraventricular meningioma during 2007. However due to recurrent occurrence of meningioma, multiple
craniotomy procedures were done a second and third time during 2010 and 2013. Following the third craniotomy, B.M visited
the place of evaluation with concerns of significant difficulty in writing, calculations and reading accompanied with a difficulty
in speaking (Only for certain words; word retrieval deficits). A detailed assessment was carried out using formal measures such
as Western Aphasia Battery (WAB) (Kertesz, 1982) for language, reading and writing deficits, and Addenbrooke’s Cognitive
Examination-Revised (ACE-R)(Mioshi, Dawson, Mitchell, Arnold,& Hodges, 2006) for profiling cognitive executive functions.
Informal measures were carried out for assessing dyslexia and dysgraphia using the Phoneme grapheme correspondence
(PGC) rules, Grapheme Phoneme Correspondence (GPC) rules and assessing word formation skills in both reading and writing
using the phonotactic skills measure. Finger agnosia was assessed as a part of WAB subtest, auditory word recognition and
also using informal commands of finger identification. Left-right disorientation was also assessed using informal measures.

Results & Discussion: On WAB, B.M achieved a score of 9/10 for fluency, 6.5/10 for comprehension, 3/10 for repetition and
7.3/10 for naming tasks. Based on the classification of subtype of aphasia, B.M belongs to the Wernicke’s subtype. It is of
critical importance here, to note that, the results of WAB give a “false positive impression of Wernicke’s aphasia”. Based on
informal assessment and family feedback, the client has no difficulty in understanding and repeating information, but on
repetition tasks in WAB, she scored less. This could be attributed to the fact that, WAB, as a standard test battery for Indian
population may not be valid and reliable enough to sub categorize a person with an acquired language disorder. B.M could
score 57/60 on reading tasks and, 65/100 for writing tasks. Though B.M has significant deficits in reading and writing characterized
by her reading and writing sample, the lesser complexity of the stimuli and also the self-correction cues may have helped in
obtaining better scores. Here, it is of importance to note that much of the relevant clinical information about B.M’s dyslexic,
dysgraphic and dyscalculalic features was listed down using informal measures of assessment. Apraxia of speech was not
evident and it was also ruled out by a score of 60/60 on apraxia subtest. The combined scores for constructional, visuospatial
& calculation tasks was 42/100. The poor scores for these tasks are in support of deficits in left-right orientation and calculation
tasks. On ACE-R, B.M scored 16/18 for Attention & Orientation, 20/26 for memory, 3/14 for fluency, 16/26 for language and 11/
16 for visuospatial skills. Poor fluency scores are also indicative of word-retrieval deficits and phoneme correspondence
deficits for word naming. Good scores for tasks of attention, orientation and memory are suggestive of limited/no cognitive-
executive function deficits.

Conclusion: Based on the findings of formal and informal measures, B.M presented with most of the symptoms of the classic
tetrad of Gerstmann’s syndrome: Dysgraphia, Dyscalculia, Finger agnosia and Left-right disorientation, along with mild
expressive language deficits. The aim of compiling this case study is of more clinical significance as exposure to such a
condition in a clinical setup is quite rare and the assessment with only formal tests tools may often result in a false positive
diagnosis. Also, the measures used for assessing reading, writing and orientation skills are supported by theoretical constructs
proposed in the acquisition of adult reading and writing processes. The detailed measures of assessment and profiling when
discussed may be of clinical relevance.

Introduction: Gerstmann’s syndrome is a condition that
results from damage to a specific area of the brain, probably
the left parietal lobe in the region of the angular gyrus. This
constellation of four deficits, agraphia, acalculalia, right-left
disorientation and finger agnosia was first described by
Gerstmann (1930). It may occur after a stroke or in association
with damage to the parietal lobe. When the four Gerstmann’s
symptoms co-exist, the lesion is almost always in the
posterior left parietal lobe, often involving the parieto-
occipital junction region.
Agraphia/Dysgraphia:
Agraphia refers to difficulties with writing (Roeltgen 2003).
Because writing is a complex skill requiring the cooperation
of a number of abilities, agraphia can result from lesions in

many parts of the brain and a range of different deficits. The
agraphia usually associated with Gerstmann’s syndrome
results in writing or printing that is well formed, but spelling
and word order are often incorrect and omissions are frequent
(Kinsbourne and Rosenfield 1974).
Acalculalia/Dyscalculalia:
Acalculalia is a deficit in calculating (Denburg and Tranel
2003). Calculation is another example of a very complex
function that can be disturbed by lesions in many areas,
including right parietal lesions that result in a difficulty with
manipulating the spatial positions of figures.
Right-Left Disorientation:
Right-left orientation refers to the ability to differentiate right-
left directionality or location, typically referring to physical
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body parts of the individual as well as those of others. Right-
left disorientation refers to confusion in discriminating a
rightward direction from a leftward direction. Although this
can be viewed as a spatial disorder, it is almost always
consequent on a posterior left (or dominant) hemisphere lesion
(Ogden, 2005).
Finger Agnosia:
Finger agnosia is the loss in the ability “to distinguish, name,
or recognize the fingers”, not only with the patient’s own
fingers, but also the fingers of others, and drawings and
other representations of fingers (Gerstmann, 1924). If truly
present as a part of Gerstmann’s syndrome, it should present
bilaterally (the individual should have difficulty identifying
fingers on both hands) (Mendonza, 2007). Although it is one
of the tetrad of symptoms in Gerstmann syndrome, it is also
possible for finger agnosia to exist on its own without any
other disorders. Usually, lesions to the left angular gyrus
and posterior parietal areas can lead to finger agnosia.

Need and specific aim of the study:  The prevalence of
Gerstmann’s syndrome, with a parietal lobe lesion manifesting
the four classic symptoms is a rare condition (Rusconi, Pinel,
Dehaene & Kleinschmidt, 2010). Hence it is of importance to
profile the formal and informal measures used for assessment
which may help in co-relating the clinical findings to that of
the theoretical perspectives mentioned. As there are no
standardized tools for the assessment of dyslexia, dysgraphia,
dyscalculia and finger agnosia in the Indian population, the
specific aim of the present study was to focus on the use of
clinical measures, some standardized and some informal
measures of assessing the four classic symptoms of
Gerstmann’s syndrome.

Method:
Case Presentation:
A client B.M with Multiple craniotomy of the parietal lobe,
secondary to recurrent intraventricular meningioma was
studied. B.M was a 40 year old right handed woman with a
university degree (Masters in Finance), who was employed
as a financial advisor at Infosys till her illness.
Medical History:
B.M started developing multiple episodes of transient right
sided weakness with speech difficulty during 2007. She was
a known case of hypothyroidism and was under medication
for the same since 30 years of age. Following her frequent
episodes of right sided weakness and speech difficulty, a
neurological evaluation was done, which revealed an
intraventricular meningioma in the left parietal lobe. Surgical
intervention was carried out involving left parietal craniotomy
and excision of intraventricular meningioma during 2007.
However due to recurrent occurrence of meningioma, multiple
craniotomy procedures were done a second and third time
during 2010 and 2013. Following the third craniotomy, B.M
visited the place of evaluation with concerns of significant
difficulty in writing, calculations and reading accompanied

with a difficulty in speaking (Only for certain words; word
retrieval deficits).
Neurological-Radiological Investigations results:
MRI Brain- Plain & contrast revealed T1- iso intense, T2-
heterogeneous hyper intense mass lesion in left parietal lobe
extending up to the trigone of the lateral ventricle & showing
intense enhancement on contrast.
Motor skills:
B. M presented with mild right sided weakness, but adequate
gross motor function with good strength and coordination
was observed. On observation of oral motor skills, groping
errors during spontaneous speech were evident. On
volitional command, no groping behaviours were present.
This groping could also be attributed to deficits in word
retrieval (central). Though groping was evident, precision
of articulation with respect to production of speech sounds
was intact. On volitional commands of speech tasks no
groping behaviours were present, based on which the apraxia
component was ruled out. This was also in accordance with
the Western Aphasia Battery scores, where B. M scored 60/
60 for the apraxia subtest.
Neuropsychological Examination:
B. M was very well oriented to the present scenario along
with good registration, attention & orientation. B.M
demonstrated fair performance on memory tasks with respect
to recall, anterograde & retrograde memory. On
Addenbrooke’s Cognitive Examination Revised (ACE-
R)(Mioshi, Dawson, Mitchell, Arnold,& Hodges, 2006), B.M
scored 16/18 for Attention & Orientation, 20/26 for memory,
3/14 for fluency, 16/26 for language and 11/16 for the tasks of
visuospatial skills. Poor verbal fluency scores were also
indicative of word-retrieval deficits and phoneme
correspondence deficits for word naming. Poor performance
on both the tasks of phonemic & semantic fluency could
also be due to poor semantic activation leading to poor word
retrieval resulting in poor performance on these tasks. Good
scores for tasks of attention, orientation and memory were
suggestive of limited/no cognitive-executive function deficits.
Language Assessment using Formal test measures:
B. M underwent the English version of the Western Aphasia
Battery (WAB) (Kertesz, 1982). Her spontaneous speech was
fluent. In summary, B. M’s language status could be described
as follows:
Comprehension: B. M showed fair performance on multistep
commands inclusive of pointing, identification and
discrimination. She had intact comprehension for single
unidirectional to compound bi-directional commands.
Preserved comprehension in post morbid status for
Malayalam, English, Tamil, Kannada & Hindi was observed.
Expression: B. M’s speech was fluent and was characterized
by appropriate usage of relevant content words with mild
deficits in usage of grammatical markers pertaining to use of
complex sentences.
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Naming:  B.M was able to name most of the test items in
WAB; however, many successful attempts at self correction
were observed during this task. An additional assessment
of B.M’s naming abilities was done using items from the
Boston Naming Test (BNT) and it was observed that she did
not have any difficulty naming simple & common objects.
However, for objects with a relatively longer name, phonemic
cues were required to elicit a correct response. Phonemic
paraphasias (phoneme transposition errors) were also
observed for objects with a longer word length. B.M was
aware of her mistake whenever she made an error while
naming.

Repetition:  Poor performance on repetition of sentences with
increasing complexity was observed. B. M presented with
fairly intact responses for tasks of repetition of simple
sentences & word repetition.
On WAB, B.M achieved a score of 9/10 for fluency, 6.5/10 for
comprehension, 3/10 for repetition and 7.3/10 for naming
tasks. Based on the classification of subtype of aphasia,
B.M belongs to the Wernicke’s subtype. It is of critical
importance here, to note that, the results of WAB give a false
positive impression of “Wernicke’s aphasia”. Based on
informal assessment and family feedback, the client had no
difficulty in understanding and repeating information, but
on repetition tasks in WAB, she scored less. Following this
information from family, re-administration of repetition task
alone in WAB was done the next day where the client achieved
a score of 6.6/10 which gave an impression of “Conduction
aphasia”. In this case, false positive impressions of
Wernicke’s aphasia as well as Conduction aphasia were
obtained, even though the lesion was not indicative of either
of these 2 subtypes of aphasia. This suggests that, WAB as
a standard test battery for Indian population may not be
valid and reliable enough to sub categorize a person with an
acquired language disorder. B.M achieved a score of 57/60
on reading tasks and 65/100 for writing tasks. Though, B.M
had significant deficits in reading and writing characterized
by her reading and writing sample, the lesser complexity of
the stimuli and also the self-correction cues may have helped
in obtaining better scores.

Here, it is of importance to note that much of the relevant
clinical information about B.M’s dyslexic, dysgraphic and
dyscalculalic features was listed down using informal
measures of assessment. The profiling of the classic tetrad
of this syndrome was done as follows:
Finger Agnosia:
As Schilder, 1931 stated, finger agnosia is not a unitary
disability but regroups a certain number of different
performances depending on the way it is tested. The nature
of the stimulation is important, as well as the mode of
response. Poor performance on the auditory word recognition
subtest in auditory verbal comprehension in WAB test for
identification of fingers was suggestive of probable finger

agnosia, which hinted for a more detailed assessment of
finger agnosia using informal measures. B. M was tested in
the following situations.
Situation I: B. M was asked to indicate which finger was
used in different situations. For example, she was asked which
finger is used to indicate direction, on which finger a wedding
ring is placed, which finger is the biggest, the smallest, etc.
Situation II: B. M was instructed to touch the thumb to the
middle finger.
Situation III: The client was instructed to touch the Right
ring finger to the left ring finger.
Situation IV: The client was instructed to touch the Right
ring finger to the left index finger.
Situation V: The client was instructed to shift her ring from
the ring finger to the index finger.
Situation VI: B. M was instructed to transfer the pen from
the tripod grasp of thumb, index finger, middle finger to the
thumb, ring and little finger etc., which could not be done.
Out of a total of 10 questions, no responses were obtained.
Right–left discrimination:
As with finger agnosia, right–left discrimination is a very
broad concept depending on verbal, sensory, conceptual
and visuospatial factors (Benton, 1977; Denes, 1989).
Following Benton and Sivan (Benton and Sivan, 1993), this
judgement requires the analysis of operationally defined
components such as orientation with respect to one’s own
body with or without visual guidance, orientation with
respect to an examiner or picture facing the patient, or
combined orientation with respect to one’s own body and a
person in front of the patient.
Informal assessment of neglect carried out through tasks of
letter cancellation & line cancellation revealed no significant
difficulty in identification of letters towards extreme right &
extreme left. However mild deficits were evident in right left
orientation manifested by difficulty in identification of objects
(verbal command) towards right and left side. Poor orientation
with respect to directions specifically to right & left was
informally assessed which was manifested by poor
identification of body parts on the subtest of auditory word
recognition in auditory verbal comprehension in WAB test.
The comprehensive score for constructional, Visuospatial
& calculation tasks was 42/100. The poor scores for this task
are also in support of deficits in left-right orientation and
calculation tasks.
Agraphia/Dysgraphia:
Three types of agraphia are classically described: (i) aphasic
agraphia, whose symptoms are paragraphias, simple
omissions and substitutions or jargon agraphia but with well-
formed letters, due to left temporal or subcortical hemisphere
lesion; (ii) apraxic agraphia, characterized by a defective form
of the letters and in the most severe case a scrawl, seen in
most cases after left parietal lobe lesions, and (iii) spatial
agraphia consisting in an erroneous management of space
on the paper, with respect to either the horizontality or the
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margin, observed more often following right parietal lesion
(Roeltgen, 1985).
In relatively pure Gerstmann’s syndrome, it is interesting to
note that a peripheral dysgraphia is often present (Martory,
1996). On the contrary, central agraphia (with a phonological
or lexical disturbance) is never observed (Lang, 1994).
B. M complained about her handwriting which she reported
as being slow and resembling that of a child. She could easily
produce sentences, without spatial dysgraphia. Spontaneous
written production and writing to dictation were characterized
by systematic confusions between lower case letters b and p
and between d and q. The substitutions concerned
exclusively a top-bottom letter reversal and not a left–right
shift. B. M could correctly write all the letters of the alphabet
in upper case. She could also produce the lower case letters,
with the exception of b–p–d–q. Some letter omissions
appeared in the middle or at the end of long words.
Informal analysis of writing sample revealed deficits in word
formation evident by phonemic paraphasia’s in writing also,
although phonotactics of the word formation was intact. B.
M presented with self correction of errors in writing also.
Fair performance on phoneme to grapheme correspondence
was seen on tasks of dictation. Poor performance for
grapheme to phoneme correspondence was noticed with
difficulty in spontaneous writing along with simultaneous
verbal production of target words. B. M had difficulty in
writing evident for performance on tasks of phonemic
substitution tasks.
Acalculalia/Dyscalculia:
Hecaen et al. 1961 distinguished three types of mathematical
disabilities: (i) aphasic acalculia whose origin lies in a
language disturbance and corresponds to a left hemispheric
lesion; (ii) spatial acalculia which is an incapacity to organize
numbers in space in order to carry out operations and whose
lesion is in the right hemisphere; (iii) anarithmetia
corresponding to a loss of arithmetical procedures and
occurring after bilateral lesions or accompanying dementia.
For B. M, every task requiring numbers was severely impaired.
Poor performance was noted on identification of arithmetic
markers. Spontaneous performance was fairly intact for single
digit tasks of least complex addition & subtraction alone.
Significant difficulty was exhibited with increase in complexity
and also for more than 1 digit tasks on addition, subtraction,
multiplication & division. In summary, B. M’s acalculia
corresponded to an aphasic acalculia along with an
impairment of the Arabic-arithmetic system both for
comprehension and production.
Dyslexia:
B. M presented with fairly intact performance on reading
tasks for words with relatively less complexity. Significant
deficits in use of grammatical markers such as suffixes were
evident. Simplification & substitution of words, with
elimination of suffixes into nouns (relatively- relevant) was
observed, which could be a probable manifestation of

semantic paraphasia. As observed, self correction of errors
made on complex reading tasks was through syllable to
syllable reading (Phoneme to phoneme reading). Evident
omissions of prepositional markers and articles in reading
were also noted.
Summary of Results:

On WAB, B.M achieved a score of 9/10 for fluency, 6.5/10
for comprehension, 3/10 for repetition and 7.3/10 for naming
tasks. Based on the classification of subtype of aphasia,
B.M belongs to the Wernicke’s subtype. It is of critical
importance here, to note that, the results of WAB give a
false positive impression of “Wernicke’s aphasia”. Based
on informal assessment and family feedback, the client had
no difficulty in understanding and repeating information,
but on repetition tasks in WAB, she scored less. Following
this information from family, re-administration of repetition
task alone in WAB was done the next day where the client
achieved a score of 6.6/10 which gave an impression of
“Conduction aphasia”. In this case, false positive
impressions of Wernicke’s aphasia as well as Conduction
aphasia were obtained, even though the lesion was not
indicative of either of these 2 subtypes of aphasia. This
suggests that, WAB as a standard test battery for Indian
population may not be valid and reliable enough to sub
categorize a person with an acquired language disorder. B.M
achieved a score of 57/60 on reading tasks and 65/100 for
writing tasks. Though, B.M had significant deficits in reading
and writing characterized by her reading and writing sample,
the lesser complexity of the stimuli and also the self-
correction cues may have helped in obtaining better scores.

Conclusion:  Based on the findings of formal and informal
measures, B.M presented with most of the symptoms of the
classic tetrad of Gerstmann’s syndrome: Dysgraphia,
Dyscalculia, Finger agnosia and Left-right disorientation,
along with mild expressive language deficits. The aim of
compiling this case study is of more clinical significance as
exposure to such a condition in a clinical setup is quite rare
and the assessment with only formal tests tools may often
result in a false positive diagnosis. Also, the measures used
for assessing reading, writing and orientation skills are
supported by theoretical constructs proposed in acquisition
of adult reading and writing processes. The detailed
measures of informal assessment and profiling that are
discussed may be of clinical relevance.
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CONCEPT DEVELOPMENT AND SOCIO-EMOTIONAL BEHAVIOR AMONG RURAL
PRESCHOOL CHILDREN
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All India Co-ordinated Research Project-Child Development Department of Human Development and Family Studies College

of Rural Home Science University of Agricultural Sciences, Dharwad-8, Karnataka

Abstract: A study on “Concept development and socio-emotional behavior among rural preschool children” was conducted
during the year 2010-12. Sample comprised of 40 preschool children aged 3-5 years belonging to three anganwadis of Dharwad
Taluk. Concept development was assessed using Boehm test of basic concepts-Revised and Socio-emotional behavior checklist
was used to assess the socio-emotional behavior of children. Intervention programme was carried out for two months at the
anganwadi centre to improve children’s knowledge about different relational concepts and socio-emotional behavior. The
results indicated that there were no significant differences between boys and girls on both concept development and socio-
emotional behavior at pre and post test. Majority of children having medium level of concept development (79.06 %) and socio-
emotional behavior (93%) at pre test increased to high level at post test (88.37 % and 58.1% respectively). Significant difference
was observed between pre and post test scores. Majority of children answered almost all the items of stimulus package
correctly after intervention. Therefore intervention was found to be effective in improving children’s knowledge about different
concepts as well as their socio-emotional behavior.
Introduction: Every child is endowed with certain biological
inheritance at the time of birth. He gets the knowledge of the
external world through sense organs, which are the gateways
of knowledge. With any child, some concepts may be fully
and accurately developed, others only partially developed,
and still others quite inaccurate. Differences in particular
areas appear from one child to the next depending on
developmental level and experiences. The emphasis should
start at an early stage, as these are critical years in a child’s
span since the rate of development is more rapid than at any
other stage of development. To develop to his or her full
potentials, a child, particularly in these years needs a
stimulating environment.

Concept acquisition is the key to cognitive development.
Concept is one of the most important things to understand
when teaching children. The development of concepts is the
linking together of ideas in a child’s mind, so that they can
process more complex lines of thought. The concepts provide
an efficient way of organizing experience. They also serve as
an important function for a range of cognitive tasks, including
identifying objects in the world, forming analogies, making

inferences that extend knowledge beyond what is already
known. The most conservative estimate of children’s
concepts would be the number of words for which they know
the meaning roughly 40,000 by age 10 and 60,000 by age 19,
which over the first two decades of life is roughly one new
concept every 90 waking minutes (Bloom, 2000; Miller, 1996).

Early childhood is a vital phase of life in terms of child’s
intellectual, emotional and social development. Social and
emotional development involves the acquisition of a set of
skills and has significant implications for current and later
social functioning. If emotional development is fostered at a
young age, children are more likely to settle well into school,
work co-operatively, confidently, independently and behave
appropriately. Socio-emotional development provides the
foundation for how we feel about ourselves and how we
experience others. This foundation begins the day we are
born and continues to develop throughout our lifespan. The
greatest influence on a child’s socio-emotional development
is the quality of the relationships that he develops with his
primary caregivers. A child with poor relationships with peers
tends to have, academic problem and later mental health
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problems. The development of the social and emotional
health of a child is essential to his appropriate behavior,
understanding of life and transition to adulthood. Socio-
emotional development helps to shape a child into what he
will become later in life by teaching proper reactions to
emotional matters. So there is a need to know the concept
development and socio-emotional behaviours of preschool
children and provide the necessary intervention.

Material and methods: Totally there were 159 children
attending three anganwadis in uppinbetageri village at the
time of survey. Among these children, 43 children (13 boys
and 30 girls) in the age of 3-4 years were purposively selected.

Boehm Test of Basic Concepts-Revised was used to measure
the concept development of children. The test consisted of
50 pictorial items and arranged in approximate order of
increasing difficulty and divided evenly between two
booklets-booklet 1 and booklet 2. Each booklet requires
approximately 15-20 minutes for administering to
kindergarten/preschool classes. The child is shown a picture
and is requested to respond to a question by pointing to the
correct picture in a multiple choice picture booklet. A score
of ‘1’ for correct answers and ‘0’ for wrong answer was
assigned. Based on total scores, children were categorized
into low (0-16), medium (17-33) and high (34-50) levels of
relational concept.

Mothers of preschool children were assessed for socio-
emotional behavior of their children. The socio-emotional
checklist consisted of 25 statements covering various
dimensions of socio-emotional behavior of children namely
social competence, attachment, emotional competence and
temperament. It is a five point scale with responses always,
frequently, occasionally, rarely and never with a score of 5, 4,
3, 2, and 1 respectively. Thus minimum score a child may get
is ‘25’ and maximum is ‘125’. Based on total scores, children
were categorized into three groups of socio-emotional
behavior as low (25-58), medium (59-92) and high (93-125)

The school based intervention was provided with the help
of stimulation package. It includes worksheets on different
concepts such as concept of shape/size, diameter, depth,
space, direction, position and quantity. The intervention was
carried out in respective anganwadis for a period of two
moths i.e., two hours per day. The intervention was also
carried out for mothers of these children in respective
anganwadis twice a week for two hours per day. Mothers
were imparted knowledge on scientific child care and use of
age appropriate play materials. Various activities were also
planned for behavioral and developmental intervention of
these children. Post test assessment was carried out to know
the impact of intervention on concept development and
socio-emotional behavior of children.

Results and Discussion : Table 1 (Fig.1) depicts distribution
of children based on relational concept scores at pre and

post test. It is clear from the table that at pre test majority
(79.06%) of children belonged to medium, followed by low
(18.60%) and high (2.32%) level of relational concept. More
number of children were seen in higher category (88.37%) of
concept development after intervention, followed by medium
level (11.62%) and none of them belonged to low level.
Majority of children answered almost all the items of stimulus
package correctly after intervention. Further it is evident
from the same table that the mean concept development score
at post test (42.47) was higher than pre test score (18.27).
The difference in the mean value was found to be statistically
significant. These results are supported by a study
conducted by Manocha and Narang (2008) who found that
preschool children who received intervention showed
significant gains in concept development as compared to
control group. Rani (2001) found mean gain in different
aspects of cognition in three study groups and significantly
higher mean gain in concept development of experimental
group children. Hence it can be concluded that intervention
had significant effect in improving the level of concept
development of children.

Table 2 shows influence of gender on concept development
of children at pre and post test. More number of the boys
(76.92%) and girls (80%) belonged to medium category of
concept development at pre test. However at post test more
number of boys (100.0%) and girls (83.3%) were observed in
high category of concept development compared to pre test
in the same category. Further mean values of boys and girls
at pre test was 18.70 and 18.15 respectively and at post test
it was found to be 46.6 and 41.10 respectively. However, the
difference was found to be statistically non significant,
indicating that both boys and girls developed better
understanding about relational concepts.

The distribution of children based on socio-emotional
behavior scores at pre and post test is presented in Table 3
(Fig.2). Results showed that at pre test, majority of children
(93%) were in medium level, followed by low (4.7%) and high
(2.3%) level of socio-emotional behavior. Whereas at post
test more than half (58.1%) of the children belonged to high
level, followed by medium (41.9%) and none of the children
belonged to low level of socio-emotional behavior. Further
the comparison of mean scores of socio-emotional behavior
of children at post test was found to be higher (92.07) than
pre test (81.58). The difference was found statistically
significant at 0.01 level of probability, indicating that
intervention had influenced the socio-emotional behavior
of children. Results of McCabe, P.C and Altamura, M (2011)
are in line with the study indicating that intervention had
significant positive impact on socio emotional development
of children such as social competence, relationship with
peers, academic and social success.

Table 4 presents gender wise distribution of children based
on socio-emotional behavior scores at pre and post test.
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Results indicated that at pre test cent per cent of boys and
90.90 per cent of girls belonged to medium level of socio-
emotional behavior. Very few (6.06 and 3.03%) girls belonged
to low and high category respectively, while none of the
boys belonged to low and high category of socio-emotional
behavior. At post test, most (80.0%) of the boys and more
than half (51.51%) of the girls belonged to high level of socio-
emotional behavior, while 20.0 per cent of boys and 48.48 per
cent of girls belonged to medium category. None of the
children were in low level of socio-emotional behavior.
Further it is evident from the table that at post test both boys
and girls had higher mean score (2.8 and 2.51 respectively)
compared to the pre test (2.0 and 1.9 respectively). However,
statistically non-significant difference was observed,
indicating that there is no significant difference between boys
and girls on their socio-emotional behavior. This could be
because both anganwadi boys and girls have been given
equal chance to share things, play with toy materials,
participate in group activities, take turns, express needs and
feelings with other children freely.

Conclusion : Children having medium level of concept
development and socio-emotional behaviour at pre test

increased to high level at post test. Majority of children
answered almost all the items of stimulus package correctly
after intervention. Therefore intervention was found to be
effective in improving children’s knowledge about different
concepts. There was significant difference between pre test
and post test scores with regard to concept development
and socio-emotional behaviour of preschoolers.  However
gender had no influence on concept development and socio-
emotional behaviour of children.
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Table 1: Distribution of children based on relational concept scores at pre and post test
            N=43

Test Concept Development Total Mean(SD) ‘t’ value χ2
Low Medium High

Pre test 8(18.60) 34(79.06) 1(2.32) 43(100.0) 18.27(7.10) 14.58** 57.9**
Post test - 5(11.62) 38(88.37) 43(100.0) 42.47(8.00)

Note: Numbers in the parenthesis indicate percentages, **- significant at 0.01 level

Table 2: Influence of gender on concept development of children at pre
and post test

                                                N=43
Category Pre test Post test

Boys (n=13) Girls (n=30) Boys (n=13) Girls (n=30)
Low 2(15.38) 6(20.0) - -
Medium 10(76.92) 24(80.0) 1(7.69) 5(16.7)
High 1(7.69) - 12(92.30) 25(83.3)
Mean(SD) 18.70(5.60) 18.15(7.57) 46.6(2.63) 41.10(8.73)
‘t’ value                    0.211NS                      1.94NS

χ2                    2.79NS                                                      2.26NS

Note: Numbers in the parenthesis in-
dicate percentages, NS- Non-Signifi-
cant

Fig.1. Distribution of children based on relational concept
scores at pre and post test
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Table 3: Distribution of children based on socio-emotional behavior scores at pre and post test
      N=43

Test Socio-emotional behavior Mean(SD) ‘t’ value
Low Medium High

Pre test 2(4.7) 40(93.0) 1(2.3) 81.58(8.27) 7.33**
Post test - 18(41.9) 25(58.1) 92.07(12.66)

Note: Numbers in the parenthesis indicate
percentages, **- significant at 0.01 level

Table 4: Distribution of children based on socio-emotional behavior scores at pre and post test by gender
N=43

Category Pre test                                              Post test
Boys (n=10) Girls (n=33) Boys (n=10) Girls (n=33)

Low - 2(6.06) - -
Medium 10(100.0) 30(90.90) 2(20.0) 16(48.48)
High - 1(3.03) 8(80.0) 17(51.51)
Total 10(100.0) 33(100.0) 10(100.0) 33(100.0)
Mean 2.00(0.08) 1.9(0.3) 2.8(0.42) 2.51(0.50)
‘t’ value 0.312 NS                                                  1.61 NS

Numbers in parenthesis indicate
percentages

Fig.2. Distribution of children based on socio-emotional behavior scores at pre
and post test
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Communication skills refer to both oral and written skills, and it mostly depends on the acquisition of knowledge for
a particular domain. Majority of the people suffer from lack of these skills and it is said that, they possess learning
disorders. It is found that the major causes for learning disorders affect the acquisition, retention, understanding or
use of verbal and non verbal information. These disorders greatly affect the learning processes in an individual who
otherwise demonstrates average abilities necessary for thinking and reasoning.

Learning disorders result from impairments in one or more cognitive processes required to perceive, think, recall or to
learn. Some of these processes include: communication skills, linguistic processing, visual processing and to process
and retain information.

A relevant stimulus is required to understand and reciprocate knowledge that may influence learning. If there are
significant dysfunctions in any of the above said cognitive processes, then the child probably has some type of
learning disability. This paper discusses the Knowledge Engineering approach and proper diagnosis of learning
disability. A case study is being conducted with anticipatory results for this purpose.

Keywords: Communication Skills, Learning Disability, Cognitive Abilities, Linguistic Processing.
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1. INTRODUCTION: Learning disabilities are problems that affect
the brain’s ability to receive, process, analyze, or store
information. These problems can make it difficult for a student
to learn as quickly as someone who isn’t affected by learning
disabilities. But a learning disability doesn’t have anything
to do with a child’s intelligence. Kids with learning disabilities
aren’t lazy or dumb. In fact, most are just as smart as everyone
else. Their brains are simply wired differently. This difference
affects how they receive and process information.Simply put,
children with learning disabilities see, hear, and understand
things differently. This can lead to trouble with learning new
information and skills, and putting them to use. They just
need to be taught in ways that are tailored to their unique
learning styles. By learning more about learning disabilities
in general, and child’s learning difficulties in particular, we
can help pave the way for success at school and beyond.
The most common types of learning disabilities involve
problems with reading, writing, math, reasoning, listening,
and speaking.

2. METHODOLOGY: The way our brains process information is
extremely complex — it’s no wonder things can get messed
up sometimes. Take the simple act of looking at a picture, for
example: Our brain not only has to form the lines into an
image, it also has to recognize what the image stands for,
relate that image to other facts stored in our memories, and
then store this new information.  It’s the same thing with
speech — we have to recognize the words, interpret their
meaning, and figure out the significance of the statement to
us. Many of these activities take place in separate parts of
the brain, and it’s up to our mind to link them all together.

2.1 Signs of Learning Disability: It is not possible to tell by
looking that a child has a learning disability, which can make
learning disabilities hard to diagnose. Because of the wide
variations, there is no single symptom or profile that you can
look to as proof of a problem. However, some warning signs
are more common than others at different ages. By being
aware of what they are, it may possible to catch a learning
disorder early and quickly take steps to get the child help.
Learning disabilities usually first show up when a child has
difficulty speaking, reading, writing, figuring out a math
problem, communicating with a parent, or paying attention
in class. The following checklist lists some common signs
for learning disabilities. It is important to note that children
who do not have learning disabilities ma still experience some
of these difficulties at various times. The time for concern is
when there is a consistent unevenness in the child’s ability
to master certain skills.
2.1.1 Preschool Signs and Symptoms
Problems pronouncing words
Trouble finding the right word
Difficulty rhyming
Trouble learning the alphabet, numbers, colors, shapes,
days of the week

Difficulty following directions or learning routines
 Difficulty controlling crayons, pencils, and scissors or
coloring within the lines
Trouble with buttons, zippers, snaps, learning to tie shoes

2.1.3 Ages 5-9 Signs and Symptoms
 Trouble learning the connection between letters and
sounds
Unable to blend sounds to make words
Confuses basic words when reading
Consistently misspells words and makes frequent reading
errors
Trouble learning basic math concepts
Difficulty telling time and remembering sequences
Slow to learn new skills

2.1.2 Ages 10-13 Signs and Symptoms
Difficulty with reading comprehension or math skills
 Trouble with open-ended test questions and word
problems
Dislikes reading and writing; avoids reading aloud
Spells the same word differently in a single document
Poor organizational skills (bedroom, homework, desk is
messy and disorganized)
Trouble following classroom discussions and expressing
thoughts aloud
Poor handwriting

2.2 Different Types of Learning Disabilities
2.2.1 Learning Disabilities in Reading (Dyslexia)
There are two types of learning disabilities in reading. Basic
reading problems occur when there is difficulty
understanding the relationship between sounds, letters and
words. Reading comprehension problems occur when there
is an inability to grasp the meaning of words, phrases, and
paragraphs.
Signs of reading difficulty include problems with:
letter and word recognition
understanding words and ideas
reading speed and fluency
general vocabulary skills

2.2.2 Learning Disabilities in Math (Dyscalculia)
Learning disabilities in math vary greatly depending on the
child’s other strengths and weaknesses. A child’s ability to
do math will be affected differently by a language learning
disability, or a visual disorder or a difficulty with sequencing,
memory or organization.

A child with a math–based learning disorder may struggle
with memorization and organization of numbers, operation
signs, and number “facts” (like 5+5=10 or 5x5=25). Children
with math learning disorders might also have trouble with
counting principles (such as counting by 2s or counting by
5s) or have difficulty telling time.

2.2.3 Learning Disabilities in Writing (Dysgraphia)
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Learning disabilities in writing can involve the physical act
of writing or the mental activity of comprehending and
synthesizing information. Basic writing disorder refers to
physical difficulty forming words and letters. Expressive
writing disability indicates a struggle to organize thoughts
on paper.

Symptoms of a written language learning disability revolve
around the act of writing. They include problems with:
neatness and consistency of writing
accurately copying letters and words
spelling consistency
writing organization and coherence

2.2.4 Other Learning Disabilities
a) Dyspraxia-Difficulty with fine motor skills: Problems with
hand-eye coordination, balance, manual dexterity
b) Dysphasia/Aphasia-Difficulty with language: Problems
understanding spoken language, poor reading
comprehension
c) Auditory processing disorder-Difficulty hearing differences
between sounds: Problem with reading, comprehension,
language
d) Visual Processing Disorder-Difficulty interpreting visual
information: Problem with reading, math, maps, charts,
symbols, pictures.
e) ADHD – Attention deficit hyperactivity disorder (ADHD),
while not considered a learning disability, can certainly
disrupt learning. Children with ADHD often have problems
sitting still, staying focused, following instructions, staying
organized, and completing homework.
f) Autism – Difficulty mastering certain academic skills can
stem from pervasive developmental disorders such as autism
and Asperger’s syndrome. Children with autism spectrum
disorders may have trouble communicating, reading body
language, learning basic skills, making friends, and making
eye contact.

3. OBSERVATION/RESULTS

3.1 Characteristics of Dyslexic students
 Difficulty reading single words, spelling, connecting
between letters and sounds
Confusing small words such as to and at
Letter reversal such as d with b, p with q
A child may read ‘bad’ as ‘dab’ ,‘tip’ as ‘pit’
Confusion with before/after, right/left and so on
Difficulty with handwriting, this can involve slower writing
speed than average, poor handwriting characterized by
irregularly formed letters, or inability to write straight on a
blank paper with no guideline.

3.2 Characteristics of Dyscalculia students
Delay in counting
Difficulties in memorizing arithmetic facts: multiplication
and addition
Difficulty decomposing numbers (e.g. recognizing that 10
is made up of 4 and 6)

Difficulty understanding place value
Child would often mix up similar-looking numbers in reading,
such as 6 and 9, 3 and 8 or 1 and 7
It would be difficult for the child to recognize, and therefore
use, calculation symbols such as +, –, × and ÷. And may
confuse ‘+’ with ‘÷’ or ‘÷’ with ‘–’
Confusion in reading directions, for instance ‘56’ would be
read as ‘65’
Trouble in telling the time
Making comparisons such as more than/less than (>/<)
Difficulty in learning mathematical tables, formulas and
rules

3.3 Characteristics of Dysgraphia
Trouble forming letter shapes
Inconsistent spacing between letters and words
Poor understanding of uppercase and lower case letters or
mixing them
Inability to write or draw in a line or within margins
Excessive erasures
Inattentiveness over detail while writing
Having a hard time translating ideas to writing, sometimes
using the wrong words altogether
Trouble with buttons & zippers
Doesn’t learn to tie his/her shoes like other kids
May hate to color
Trouble connecting the dots

Remedial Measures for various Learning Disabilities
When it comes to learning disabilities, it’s not always easy
to know what to do and where to find help. Turning to
specialists who can pinpoint and diagnose the problem is,
of course, important. The use of educational therapy can be
effective in the classroom as long as teachers are well
informed about the child’s learning disability.

Even if the symptoms seem clear, it’s important to have child
tested and evaluated by a qualified professional.

Read and learn about child’s type of learning disability. It is
necessary to find out how the disability affects the learning
process and what cognitive skills are involved. It’s easier to
evaluate learning techniques if one understands how the
learning disability affects the child.

Helping children with learning disorders develop their
passions and strengths will probably help them with the
areas of difficulty as well.

Some students who have been diagnosed with a learning
disability can be made to work with a special teacher or tutor
for a few hours a week to learn certain study skills, note-
taking strategies, or organizational techniques that can help
them compensate for their learning disability.

4. CONCLUSION : As discussed earlier, learning disabilities
are problems that affect the brain’s ability to receive, process,
analyze, or store information.But a learning disability doesn’t
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have anything to do with a person’s intelligence. Most people
with these disabilities adapt to their learning differences and
find strategies that help them accomplish their goals and
dreams.After all, successful people such as Walt Disney,
Alexander Graham Bell, and Winston Churchill all had learning
disabilities. With
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Who is not motivated by rewards, encouragements? Who doesn’t like to stand out in the crowd by their awe inspiring
talks? Answer to these questions would be yes. Every one of us tries to speak as nicely as possible. But most of us
have stage fears; speak up skills etc., which can be overcome by adequate amount of practices as these are related
to psychological illness. But there is a very few percentage of people who can’t speak what they want to as they find
difficult to speak. This kind of ailment is categorised as neurological illness by the name Speech Dyslexia. Including
Thomas Alva Edison: a great scientist, there are many people who were and still are diagnosed as speech dyslexic.
Being speech dyslexic doesn’t stop a person in achieving something that he intends to do. In fact, they are the great
inventors and innovators. How could this happen!

Can speech dyslexic people overcome their difficulty in speaking? Yes, there are many treatments/methodologies
devised for the same. One such most advanced method for giving solutions could be by the application of Machine
Learning called Reinforcement Learning Technique. This paper describes the role of Reinforcement Learning Technique:
a reward giving strategy to treat Speech Dyslexia. This technique would be used to solve the real life problems
existing in speech dyslexic children.

Keywords: Speech Dyslexia, Reward, Machine Learning, Reinforcement Technique.

I. Introduction: The word ‘dyslexia’ is derived from the Greek
‘dys-’ meaning difficulty with, And ‘-lexia’, meaning words
or language. Dyslexia is a condition that occurs due to some
abnormalities in the brain where a person finds difficulty in
reading, writing. It’s said that the way information stored
and retrieved is different when compared to a normal person
.There are different kinds of dyslexia namely dysphonetic,
dyseidetic and dysphoneidetic.People with disphonetic
dyslexia find difficulty in connecting sounds to symbols i.e.
problem with phonetics, whereas ‘dyseidetic’ dyslexic people
find difficulty in word recognition and spelling. In a condition
where a child dysphoneidetic it cannot either read or spell
the words correctly.

Around 15-20% [2]   population is dyslexic and root cause for
it is still being researched.In this paper we read more on
speech dyslexia and reinforcement learning and role of
Reinforcement learning.

II. Methodology: Maturity is the state of mind where a person
can distinguish between right and wrong. And every person
will have his/her own perspective of what is right or wrong.
This difference in perspective is because of the experiences
and the derivations from them vary from person to person.
We learn from various interactions, consequences of our
actions, rather than from being explicitly taught and we select
our action towards a problem on the basis of our past
experiences (exploitation) and also by new choices

(exploration) .Thus we all make decisions by trial and error
learning .This trial and error learning is called as
Reinforcement learning.

Reinforcement learning addresses the question of how an
autonomous agent that senses and acts in its environment
can learn to choose optimal actions to achieve its goals.
Each time an agent performs an action in its environment, a
trainer may provide a reward or penalty to indicate the
desirability of the resulting state.

For example when a child is encouraged for its mischievous
activities it continues to repeat the same activity but when it
is condemned it falls back in a course of time. From the
sequence of negative and delayed reward (here in this case
beating or condemning) the child chooses the sequences of
action that produce the greatest cumulative reward namely
setting him /her right. This algorithm is called as Q-learning
that can acquire optimal control strategies from delayed
rewards even when the child has no prior knowledge of the
effects of its actions on the environment.

This Reinforcement learning algorithms are related to dynamic
programming algorithms frequently used to solve
optimization problems.

Let’s explain the process of Reinforcement learning in
humans. Let’s consider a ball is given to a child. The set of
actions that the child can take are: it can play with it, it can
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kick the ball, or it can throw the ball at someone. The action
that will be taken by the child depends on what was the
result obtained for the action performed earlier or if it performs
any of the above action. Suppose if the child is praised for
the action it takes and if it’s performing this activity for the
first time, then it considers taking the same action next time
when it is praised for the same (reward).Let us consider for
the second time it sees the ball it checks for the action with
maximum reward i.e. the action which doesn’t land it in trouble
and performs that .Suppose the same action performed the
second time is not encouraged then it will look for another
option. Third time it sees the action with maximum reward
and performs the same .This is how the Reinforcement
learning happens in human brains.

Fig 1: Reinforcement Learning Process

III. Experiment/Observations: Most of us would have
watched Taare Zameen Par [1] where the child (Ishaan Awasthi)
finds difficulty in speaking and writing.However he shows
immense interest in painting, drawing etc. Figure 2 is one of
the still from the movie.

Fig 2: IshaanAwasthi

http://www.taarezameenpar.com
One incident we would like to quote is when he was asked to
read in the class he finds difficulty in reading and when the
teacher threatens him he just blabbers something. When
asked for the reason he tells that “letters are dancing” .This
tells us that he was not able to recognize the words properly
and hence found difficulty in reading. He was not able to
perform well in his academics as he found difficulty in
remembering and interpreting words and he used to be
punished for the same. He used to get scolded by his parents,
teachers which made him adamant.

Below images shows how a dyslexic child interprets the
letters.In Figure 2 we can see that the letters ‘I’ and ‘r’ are
interchanged in the word bird.

Fig 3: Interpretation of words by dyslexic children.

http://healthcare-home.blogspot.in/2012/10/dyslexia-word-
blindness-homoeopathy.html

Figure 4: Interpretation of words by dyslexic children.

http://en.wikipedia.org/wiki/Dyslexia

Seeing his academic performance he will be put into a
boarding school. Even there he would be punished for not
performing well in his academics. This continues until a new
teacher Ram Shankar Nikumbh comes.Interacting with the
students he comes to know about Ishaan’ s disability. He
will go to his home and does lot of research by going through
his notes and comes to know that he is suffering from
dyslexia. Without knowing this his parents and teachers were
punishing him and thus being a cause for him being adamant.
There are many such children who have difficulty to read
and interpret words. They are termed to be speech dyslexic.
Reading problems in such children are manifested in extreme
difficulties in acquiring basic reading sub skills such as word
identification and phonological (letter-sound) decoding.
Some of the interpretations of the words by a speech dyslexic
student are: WHILE is pronounced as WHITE, SCANDAL
as SANDALS and so on.

Ram Shankar Nikumbh (Ram hereafter)decides that he should
help Ishaan to recover from his disability. He uses various
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methods for the same. We shall list out the methods that he
used and the impact on the child.

Method 1: Ram in his class quotes the examples of various
personalities like Thomas Alva Edison, Abhishek Bachchan
etc. and says that all of them had one common thing. It was
that there were all dyslexic.

Result: This is a positive trait which in terms of Reinforcement
Learning is a reward that makes Ishaan think that he is not
the one who is dyslexic.

Method 2: Ram encouraged Ishaan in activities that he was
interested in i.e. painting. Also he used to teach him the
alphabets and made him repeat the same .When he used to
commit a mistake he used to pacify him that it is normal and
asked him to repeat the words.

Figure 5: Ram teaching Ishaan

http://www.taarezameenpar.com
Result: Encouragements and appreciations from Ram made
Ishaan overcome his disability. He gradually improved in his
academics.

From the movie we can clearly see that how rewards and not
punishments helps a person in overcoming his learning
disability.

In this regard an experiment is also being conducted with an
NGO. The experiment is being designed with the help of the
teachers teaching the children with speech dyslexia. The
anticipated result from the experiment designed using
Reinforcement learning technique we sincerely hope that it
would certainly solve the issue.

IV. Conclusion: Reinforcement learning has a wide range of
applications. It addresses the problem of learning control
strategies for autonomous agents. It assumes that training
information is available in the form of rewards and the main
aim of the agent would be to select an action with maximum
reward points.

References:
1. http://en.wikipedia.org/wiki/Taare_Zameen_Parhttp://

en.wikipedia.org/wiki/Taare_Zameen_Par
2. http://www.learning-inside-out.com/dyslexia-

statistics.htmlhttp://www.learning-inside-out.com/
dyslexia-statistics.html

3. http://web.mst.edu/~gosavia/tutorial.pdfhttp://
web.mst.edu/~gosavia/tutorial.pdf

4. http://www.gatsby.ucl.ac.uk/~dayan/papers/
dw01.pdfhttp://www.gatsby.ucl.ac.uk/~dayan/papers/
dw01.pdf

5. http://arxiv.org/pdf/cs/9605103.pdfhttp://arxiv.org/pdf/
cs/9605103.pdf

6. http://cogprints.org/2350/1/dyslexia02web.pdfhttp://
cogprints.org/2350/1/dyslexia02web.pdf

7. Machine Learning, Published by McGraw Hill
Education(India) Private Limited, TOM M.
MITCHELL,1997

CLIENT CENTRED REHABILITATION FOR INDIVIDUALS WITH CLEFT LIP AND PALATE
*Dr. M. Pushpavathi,**Mrs. A. Navya , ***Dr. N. Sreedevi , ****Dr.M. Dakshayani

*Professor, **Junior Research Fellow, ***Reader, Department of Speech Language Pathology , All India Institute of
Speech and Hearing, Naimisham Campus, Manasagangothri, Mysore-570006, *Email: pushpa19@yahoo.co.in, **Email:

navyaaslp@gmail.com, ***Email: srij01@yahoo.co.in****Professor, Dept of Prosthodontics, JSS Dental College,
Bannimantap, Mysore.

Background and need: The cleft lip and palate is a congenital condition exhibiting speech abnormalities. Successful rehabilitation
is possible by team work of the professionals (Plastic surgeon, speech language pathologist, prosthodontist, psychologist,
and orthodontist). However, it is challenging to work as a multidisciplinary team in a developing country like India. Hence the
present study is emphasized on the team approach for rehabilitating individuals with cleft lip and palate.

Main Objectives: The present study was aimed to document the variations in the perception of resonance characteristics of
speech (hypernasality and burst duration) across the stages of prosthodontic management and compared with the controls.

Method: The study included five subjects among these two children underwent for surgical correction of the cleft lip and
palate followed by prosthodontic management. Three adults with cleft lip and palate recommended for prosthodontic management
by the cleft team. All the subjects were provided with the custom made prosthesis. The speech sample for recording was
reading or repeat nine meaningful words embedded with pressure consonants (/p/, /t/, /k/, /b/, /d/, /g/) along with the spontaneous
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speech across the stages of fabrication of the prosthesis. The variations in the perception of hypernasality in spontaneous
speech was analyzed using a four point standardized rating scale. The acoustic measure (burst duration) of speech was
analyzed.

Results: The findings of perceptual evaluation revealed significant reduction in perception of hypernasality in speech with
sustained fistula obturation and followed by speech therapy for one subject. There was reduced or absent of burst was
observed for most of the pressure consonants during pre obturation condition and with obturation the presence of burst was
noticed for few stimuli. However, the same result was not consistent across the subjects and during the stages of prosthesis
fabrication.

Conclusion: The team work of plastic surgeon, speech pathologist, and prosthodontist enabled to plan client centred
rehabilitation program. This includes decision on type of surgical correction, type and extent of the prosthesis required for
subjects based on their speech abnormalities.

INTRODUCTION : Cleft lip and palate is one of the birth
abnormalities of the mouth and lip. Clefts vary in length and
width depending on the degree of fusion of the individual
parts. The incidence of cleft lip and palate is 1 in 700 live
births. In individuals with cleft due to the opening of the roof
of the mouth and the lip, muscle function is impaired, which
can lead to abnormal speech. The most common speech
abnormalities exhibited by individuals with cleft lip and palate
are hypernasality, nasal air emission, weak pressure
consonants, and compensatory articulation. The management
of individuals with cleft lip and palate (CLP) presents many
challenges. A multidisciplinary approach is essential to
achieve optimum results. Management for the individuals
born with CLP and related craniofacial anomalies occur within
three broad categories: Surgical intervention, Prosthetic
intervention and behavioural therapy (Speech and Language
Therapy). Both the surgical and prosthetic intervention
should be followed by behavioural therapy to achieve best
results in overall achievement of the individual with cleft lip
and palate.

The prosthodontic treatment is usually one of the final
management recommended. The speech prosthesis may be
the best choice in several situations, for example, when
surgery may not be performed due to systemic, anatomic, or
functional limitations or if the individual is not willing to
undergo surgery. Sometimes, when surgery is being
considered as an option to improve nasal speech, prosthesis
may be used on a trial basis to determine the success of
surgery. In many individuals, velopharyngeal function can
be restored by surgical reconstruction.

Gonzalez and Aronson (1969) reviewed 16 individuals with
short soft palate or large nasopharynx in which one appliance
consisting of a combination of lift and obturator was used.
They reported moderate improvement, though three
individuals did not tolerate the prostheses. Prosthetics has
been advocated as the initial treatment for all individuals
presenting with VPD from the ages of 2-5 years, the appliances
being worn for 1-10 years (Israel et al. 1993).Tachimura, Kotani,
and Wada (2004) studied the effect of palatal lift prosthesis

on children with repaired cleft palate exhibiting hypernasality
or nasal emission of air without any compensatory
articulation. After fitting the palatal lift prosthesis resulted
in decrease in nasalance score for speakers with repaired
cleft palate with affected velopharyngeal function.

Speech therapy is indicated in many cases followed by
surgery / prosthetic management velopharyngeal
dysfunction has been treated surgically or prosthetically
because changing structure through surgery does not
change function (i.e., learned articulation patterns). In this
case the individual may need to learn appropriate articulatory
placement and oral airflow. To decide, whether the individual
is a surgical candidate for VPD, a trail period of speech therapy
should always be considered (Hardin, 1991). The therapy
should be short term no more than few months, as it does
not take long to determine whether the individual will
respond to therapy. If the individual continues to demonstrate
hypernasality or nasal air emission, even with an
improvement in articulation, then surgical intervention
should be considered. When the surgical intervention is
contradicted, prosthetic rehabilitation will be considered.
There are dearth of studies on documenting the efficacy of
multidisciplinary client centered approach. Hence the present
study is focused on the customize rehabilitation plan for
individuals with cleft lip and palate.

Objectives of the study
1. To investigate the acoustical parameter (burst duration)
during the process of prosthodontic rehabilitation and
compare with control subjects.
2. To evaluate the difference in perception of speech in terms
of degree of hypernasality during the process of
prosthodontic rehabilitation.

METHOD
Subjects : The study included two subjects with cleft lip
and palate and ten age and gender matched control subjects.
Both the subjects consulted the multidisciplinary cleft team
at All India Institute of Speech and Hearing, Mysore. The
demographic details of the subjects are as given below in
table 1.
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Table 1
Demographic details of the subjects
Sub.
No Age/ gender Cleft type Diagnosis
1 17years/Male Wide palatal Unrepaired cleft palate

cleft anterior with hypernasality and
to posterior misarticulation

2 35years/ Submucous Unrepaired submucous
Female cleft cleft palate with

hypernasailty

A 17 year-old male with congenital cleft lip and palate (Figure
1) and moderate mental retardation reported to cleft team
with wide palatal cleft. He underwent plastic surgery for cleft
lip at the age of 3 years. Since he had a wide palatal cleft, the
surgery for the palate was not successful due to lack of tissue.
On speech evaluation by speech language pathologist, he
was diagnosed to have hypernasality with misarticulations.
The cleft palate team consisting of plastic surgeon,
orthodontist, prosthodontist, speech pathologist and
psychologist recommended for the prosthetic management
followed by speech therapy. The palatal obturator was
prepared based on the shape and size of the cleft as shown
in figure 2. The palatal obturator in situ was represented in
figure 3.

Figure 1: Wide palatal fistula

Figure 2:  Final Prosthesis

Figure 3: Palatal prosthesis
in situ

A female aged 35 years with unrepaired submucous cleft
palate was evaluated and diagnosed as having
velopharyngeal dysfunction with unrepaired submucous
cleft palate (Figure 4) exhibiting hypernasality and
misarticulations. The plastic surgeon recommended for the
surgical management of SMCP. However, she was not moti-
vated to undergo the surgery. Hence, she was recommended
to use palatal lift prosthesis (Figure 5) by the prosthodontist
followed by speech therapy.

Figure 4: Submucous cleft palate

Figure 5:  Palatal lift Prosthesis

Figure 6: Palatal lift prosthe-
sis in Situ

Procedure : The subjects were seated comfortably in a sound
proof room for the recording. The speech recordings were
performed before starting the prosthodontic treatment and
during the various stages of the prosthodontic treatment
while undergoing speech therapy. However the speech
therapy is attended only by subject 1. The speech sample
for the recording required to read or repeat nine meaningful
words from the Kannada articulation test list along with the
spontaneous speech.  All the words were audio recorded
using the PRAAT 5.1 software with sampling size 44000Hz.
simultaneously video recording was also done using the
Sony handycam with 60X optical zoom, bearing model no.
DCR-SR88. The spontaneous speech recorded was given
to three qualified speech language pathologists to judge the
severity of hypernasality. The hypernasality was evaluated
using a standardized four point rating scale developed by
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Henningsson et al (2008) where the severity of hypernasality
was rated as 0-if it is within normal limits, 1- mild , 2- moderate,
3- severe. The SLP who elicited the speech sample and helped
with fabrication of the prosthesis did not participate as one
of the three judges. The listeners did not have any previous
contact with the experimental subjects and did not have any
information about their speech treatment or condition. Before
rating, the speech samples were randomized for each judge
to eliminate any order effects.

For objective evaluation of speech burst duration was
measured using acoustic analysis. The speech sample
recorded using PRAAT 5.1 Version with sampling size
44000Hz was used to elicit the spectrograms. The material
consisted of  nine meaningful Kannada words in which
unaspirated stop consonants were in the initial position and
in the context of vowels /a/, / i / and  /u /. The burst is
considered in the speech spectrum when articulators quickly
move away from each other causing explosive burst of air
rushes through the opening, involving energy in most or all
the audible spectrum. The duration between the onset and
offset of the explosive air rush through the articulatory
opeining is called as burst duration. Summary of the
recommended prosthesis and the stages of preparation of
the prosthesis are given below in Table 2. During each stage
based on speech evaluation report by speech pathologist
the width and length of extension of the prosthesis was
discussed and modified by the prosthodontist.
Stage 1 (S1): Without prosthesis
Stage 2 (S2): Immediately after fitting prosthesis
Stage 3 (S3): After using prosthesis for 2 wks
Stage 4 (S4): After using obturator prosthesis/extending
obturator prosthesis if lift is required for 1 month while
undergoing 6 sessions of speech therapy
Stage 5 (S5): After using obturator prosthesis for 2 months
while undergoing 6 sessions of speech therapy.

Table 2
Recommended custom made prosthesis and the stages subjects undergone during prosthodontic management

SubNo Type of the cleft Prosthesis Recommended Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
1 Wide palatal cleft anterior to posterior Palatal obturator     
2 Submucous cleft Palatal lift    

RESULTS AND DISCUSSION
Investigating the burst duration during the process of
prosthodontic rehabilitation and comparing with control
subjects.
The reduction in burst duration was observed for most of
the pressure consonants included in the study. The absence
or reduction of burst duration was attributed to the inability
to generate adequate pressure due to the presence of nasal
escape of air which is noticed for all the pressure consonants.
In post obturation condition burst was noticed for some of
the plosives but was shorter in duration compared to normal
subject. In the present study, in experimental subject 1
exhibited increased duration of burst in immediate post
obturation condition and reduced towards the final stage as
shown in figure 9. This can be attributed to the improved
ability to build pressure in the oral cavity immediately after
obturation, however burst duration varied during speech
therapy sessions and reduced by the final stage of therapy.
This can be attributed to the variations in the subjects
attempts to approximate the correct place of articulation. The
increased burst of /k/ is observed for the subjects similar to
the normals as shown in figure 7 and 8. Burst of /k/ is based
on the mass of the velum resulting in multiple bursts during
the production. In case of subject 2 the burst was noticed for
voiced consonants (/b/, /d/, & /g/) only during post
obturation stages of adaptation to the prosthesis (figure 9)
indicating increase in the ability to build pressure in the oral
cavity during produciton of pressure consonants. Similar
findings were reported by Casal et al., (2002) and stated that
the data on bursts indicate the absence of nasal escape of air
during consonant production since escape of air through
the nostrils creates insufficient intraoral pressure to generate
a burst.

Figure 7: /kitYki/
without prosthesis

Figure 8: /kitYki/
with prosthesis
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Figure 9: Burst duration across the stages

Perception of degree of hypernasality during the stages of
prosthodontic management followed by speech therapy
The hypernasality was analyzed by the judges across the
stages, results indicated reduction in the perception of
hypernasality in speech with sustained fistula obturation
and followed by speech therapy . However, increase in
hypernasality between preobturation and immediate post
obturation was observed in both the subjects. In the following
stages of adaptation to the palatal obturator, perception of
hypernasality was found to be reducing. After undergoing
speech therapy (12 sessions over 2 months), significant
reduction in perception of hypernasality was noticed. The
increase in hypernasality in the immediate post obturation
can be due to the variations in the articulatory postures and
habitual patterns developed by the subject with the presence
of a foreign body /internal aid speech prosthesis in the oral
cavity. This finding support the results obtained by
Zimmerman, et al (1997) who reported poor speech
immediately post obturation and stated that improvement in
speech was only after using the prosthesis continuously for
4-7weeks. Similar finding was not noticed in experimental
subject two, who was fitted with palatal lift for improving
velopharyngeal closure and provided time for getting adapted
with palatal lift prosthesis while undergoing speech therapy
(6 sessions). This could be because the experimental subject
two was not motivated and uncomfortable (presence of
foreign object in mouth) to use the palatal lift prosthesis
continuously. She was using the palatal lift only while
attending speech therapy. She was finding very difficult to
get adapted to use the palatal lift on regular basis. The failure
in using speech prosthesis is more common in most of the
subjects selected for prosthodontic management. Sell et al.
(2006) stated that failure is most likely to occur during the
process of fabrication, and in subsequent stages of
adaptation to the palatal prosthesis. It is usually depends on
the tolerance of the individual towards the material placed
against the soft palate.  The clinical experience of the author
suggests that factors associated with failure are usually

difficult to access and continue prosthetic treatment, young
age, an associated syndrome and reduced motivation for
wearing an appliance. The reduced speech understand-ability
and increased perception of hypernasality may be due to
abnormal articulatory postures while palatal lift in place.
In the present study, eventhough the final recording of
experimental subject two was done after 6weeks, the subject
was not using the palatal lift on regular basis. This might be
the reason for the poor speech with obturation condition
while attending speech therapy than pre-obturation.
However, the reduction in perception of hypernasality in
experimental subject two immediately post obturation
condition can be explained with individual variations in the
articulatory patterns and adaptability abilities.  The reduced
nasality is often related to obstruction of the nasal cavity,
leading to an expectation that the presence of an obturator
might decrease the perception of nasalance of speech. The
results of this study also supports few studies which reported
immediate improvement in speech intelligibility due to
reduction in the perception of hypernasality (H) followed by
obturation (Henningsson and Isberg, 1987) or surgical
closure of a fistula (Kanabara, 1975).

Figure 10:  Hypernasality of subjects across the stages
S1-Stage 1, H1-Hypernasality of first subject
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CONCLUSION : This is a preliminary study attempted to
document the outcomes of prosthodontic treatement and
speech thearpy in individuals with cleft lip and palate. The
study shows that prosthesis can be an alternative for
individuals who have no other treatment option, but can
also be a useful temporary solution. This treatment requires
the combined expertise of an interdisciplinary team invovling
the SLP and prosthodontist. In conclusion prosthetics can
be an effective treatment option for reducing hypernasality
and speech therapy is essential after the prosthodontic
treatment.
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EFFICACY OF ESTIMATED SUBGLOTTIC PRESSURE MEASURED THROUGH A
PORTABLE DEVICE IN DIFFERENTIATING NORMAL AND PATHOLOGICAL VOICES
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Introduction: Growing number of professional voice users and increase in incidence of voice problems in this population
demands for the existence of accurate tools for screening voice pathologies. Earlier studies attempted for screening
voice pathologies had reported moderate accuracy values of sensitivity and specificity. Researchers reported
classification accuracy of 74.1% for harmonic to noise ratio, 78.6% for normalized noise energy. Although
multidimensional studies used systems such as neural networks, it is not always easy to interpret as human
evaluator. Therefore it is essential to have a screening measure which is easy to perform with portable, mobile
infrastructure yet provide with good discrimination accuracy.

Need for the study: The respiratory and laryngeal sub-systems must be well coordinated for voice production.
Laryngeal aerodynamic analysis measures both respiratory and laryngeal functions and reflects this coordinative
nature of voice production. Laryngeal aerodynamic parameters estimated subglottic pressure (ESGP) and laryngeal
airway resistance (LAR) were reported to be useful tools in discriminating normal, breathy and pressed voice qualities
Grillo, Perta and Smith (2009). In a recent study Zheng, Zhang, Su, Gong, Yuan, Ding, and Rao, (2012) reported that
ESGP was able to differentiate normal vocal function from muscle tension dysphonia with 92.5% accuracy. Considering
the efficacy of ESGP in differentiating normal and pathological voices, it was hypothesized to be a good tool in
screening/discriminating individuals with pathological voices. PG-20 is a portable hand-held analog device used to
obtain ESGP and hence can be an appropriate screening tool for voice pathologies, provided the ESGP measured by
this instrument maintains its discriminating efficacy. Therefore considering the dearth of studies in identifying appropriate
tool for screening voice disorders, it is essential to verify the discriminating efficacy of ESGP measured from PG-20.

Growing number of professional voice users and increase in
incidence of voice problems in this population demands for
the existence of accurate tools for screening voice
pathologies. Earlier studies attempted to screen voice
pathologies using tools such as questionnaires (Ghirardi,
Ferreira, Giannini, & Latorre, 2012), acoustic measures (Martin,
Fitch, Wolfe, 1995; Parsa, Jamesion, 2001) and aerodynamic
measures (Giovanni, Heim, Demolin, Triglia,2000: Grillo, Perta
& Smith 2009).

Ghirardi et al (2012) developed and validated a questionnaire
which could serve as screeningindex for voice disorders in
teachers,and its sensitivity was found to be 94%.Preciado
JA, Fernandez S. (1998) attempted to estimate sensitivity
and specificity of jitter and shimmer parameters in diagnosis
of vocal pathology. The authors found sensitivity and
specificity values of 73% and 41% respectively. Kasuya et al
(1986) reported classification accuracy of 74.1% for harmonic
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to noise ratio and 78.6% for normalized noise energy. Parsa
et al (2001) evaluated the discriminative capabilities of several
noise related measures suchas normalized noise energy
(NNE), signal to noise ratio, zero phase harmonics to
noiseratio, spectral flatness ratioand reported accuracy of
79.8, 82.5,83.3, and 98.7% respectively. Even though some of
the measures like spectral noise ratio(SNR), pitch amplitude
of linear prediction model showed higher accuracy in
discriminating normal and pathological voices, these
measures requires the use of trained professionals to carry
out the testing procedure and  to interpret the results.

The acoustic parameters such as jitter shimmer NNE and SNR,
depends onestimation of fundamental frequency which is
not feasible to calculate in pathological cases. To overcome
this issue, recent studies (Michaelis, Gramaa, Strube, 1997;
Ignacio, Godino-Liorente, Victor, & Osma-ruiz, 2008) focused
on parameterssuch as Glottal to Noise Energywhich are
independent of the prior estimation of fundamental frequency
in evaluating pathological voices and to discriminate
pathological from normal voices.The authors reported a
screening accuracy of 89.91% for GNE.

Further, researchersalso attempted to verify whether use of
combination of acoustic parameters (multidimensional
parameters) canbe superior to uni-dimensional parameters in
yielding better accuracy in identifying pathological voices.
Hadjitodorov, Mitev, (2002); Ritchings, McGillion, Moore,
(2002) attempted to determine the efficacy of multi set
dimensions (jitter, shimmer, harmonics to noise ratio,
normalised first harmonic energy and turbulent noise index)
in  identifying laryngeal pathology and reported an accuracy
level of 95%.Even though multidimensional studies reported
to have good screening efficacy it is not always easy to
interpret.

Laryngeal aerodynamic measures include maximum
phonation duration(MPD), S/Zratio, mean airflow
rate(MAFR), estimated subglottic pressure(ESGP), laryngeal
airway resistance(LAR), laryngeal airway conductance(LAC)
etc, among these measures LAR(Grillo, Perta &Smith, 2009)
and ESGP(Giovanni et al,2000) are extensively studied and
were found to be useful in discriminating normal, breathy
and pressed voice qualities.In a recent study Zheng, Zhang,
Su, Gong, Yuan, Ding, &Rao, (2012) reported that ESGPwas
able to differentiate normal vocal function from muscle
tension dysphonia with 92.5% accuracy.

Considering the efficacy of ESGP in differentiating normal
and pathological voices, it was hypothesized to be a good
tool in screening/discriminating individuals with pathological
voices. PG-20 is a portable hand-held analog device used to
obtain ESGP and hence can be an appropriate tool for
screening voice pathologies, provided the ESGP measured
by this instrument maintains its discriminating efficacy.
Therefore considering the dearth of studies in identifying
appropriate tool for screening voice disorders, it is essential

to verify the discriminating efficacy of ESGP measured from
PG-20.

Aim of the study: To investigate the efficacy of estimated
subglottic pressure measured through PG-20 subglottic
pressure exploration system in differentiating normal and
pathological voices.

Method : The study involved twenty one participants in the
age range of 20 to 50 years with definite vocal pathology for
which the diagnosis was based on perceptual
assessmentusing Consensus Auditory-Perceptual
Evaluation of Voice (CAPE-V), acoustic analysis using
multidimensional voice program (MDVP from KayPentax),
and vocal imaging using stroboscopic evaluation by Speech
Language Pathologist and Otolaryngologist experienced in
voice disorders. The control group consisted of 25 age
matched healthy individuals with normal voice qualitywith
no complaints of upper respiratory tract infections on the
day of testing.

The instrument PG-20 Subglottic pressure Exploration
System(Glottal enterprises, USA) which is an analogue
portable pressure sensitive instrument was used to measure
ESGP.PG-20 is a hand held, battery operated, analogue device
consists of a panel with measurements between 0 and
20cmH2O. The device consists of a socket to which an
intraoral tube can be connected. Digital voice recorder from
Olympus was used to simultaneously record the speech
sample. The recording was done from a constant mouth to
microphone distance of 15 cm so as to monitor the intensity
level during the production of syllables.

Procedure: Participants were made to sit comfortably in a
quiet and the procedure was explained as well as
demonstrated by the examiner. Before the actual recording, 1
or 2 practice trials were carried out.The participants were
instructed to place the intra oral tube in between their lips
and to repeat CV syllable /pa/ continuously atcomfortable
pitch and loudness and the respective deflection of needle
indicating pressure deviation was noted. Only those readings
where the SGP cursor showed stable value across the
production of CV syllable /pa/ were considered. Three such
trials were obtained and their average was considered for
further analysis. The recorded syllable trains of /pa/ through
digital recorder were analysed using PRAAT software to
obtain average intensity values. The data was subjected to
statistical analysis using Statistical Package for Social
Sciences (SPSS) software version 20. Descriptive statistics
mean and standard deviation were analyzed and MANOVA
was performed with voice quality as the independent variable
to verify the main effects of ESGP and intensity.

Results and discussion : The present study was taken up to
investigate the efficacy of estimated subglottic pressure
measured through PG-20 subglottic pressure exploration
system in differentiating normal and pathological voices.
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The results of the study indicated higher ESGP values for
individuals in the clinical group compared to the control
group. A mean ESGP value of 2.917 and standard deviation
of 0.384 was obtained for control group while a mean of 4.576
and standard deviation of 2.041 was obtained for clinical
group (figure-1).The difference in the value of ESGP is
statistically significant on MANOVA [F(1,43)=34.207, p=0.000]
(table-1).

Figure1. Estimated Subglottic Pressure (cmH2O) in clinical
and control groups.

The results of the present study are in coherence with the
earlier findings reported in the literature (Netsell, Lotz, and
Shaughnessy, 1984; Grillo et al., 2009; Zheng et al., 2012).
Netsell et al (1984) reported that the individuals with strained
voices showed hyperadduction of vocal folds, increased
ESGP and low MAFR. The majority of the participants in the
clinical group of the present study were with mass occupying
lesions and muscle tension dysphonia. Therefore, the
elevated subglottic pressure in these individuals can be a
possible strategy used by these individuals to compensate
for inadequate glottal valving associated with the voice
disorder.

Source Dependent Significance
variable df F value –p

Group SGP 1 34.207 0.000
Intensity 1 1.0140 0.320

Error SGP 43
Intensity 43

Table 1. Significance values obtained on MANOVA.

Zheng et al., (2012) reported that ESGP values higher than
8.175 cmH2O was associated with individuals with muscle
tension dysphonia. Using ESGP of 8.175 cmH2O as a cut off,
authors reported a sensitivity of 76.9% and specificity of
100% in differentiating muscle tension dysphonia from
healthy voices. This study used KayElemetrics Phonatory
Aerodynamic System (model 6600; Kay Elemetrics, Lincoln
Park, NJ). In the present study, the ESGP measured using
portable instrument PG-20 subglottic pressure exploration
system maintained its efficacy in differentiating normal from

pathological voices with high statistical significance. Hence
the results of the study support the application of ESGP
measured by PG-20 as a valid parameter for screening voice
disorders.

Although the individuals in the clinical group used subglottic
pressures double to that of the control group, there is no
statistically significant difference in the output (in terms of
intensity) these individuals [F(1,43)=1.014, p=0.320]. This
indicates that individuals with voice pathologies consist of
a non-economical voice mechanism that uses higher
subglottic pressure to produce the equivalent amount of
output generated by individuals with normal voice.

Conclusionsand future directions : ESGP measured from
PG-20 portable device reveals to be valid measure for
discriminating normal from pathological voices. Considering
the portability, cost-effectiveness of the device and time
economy in providing valid results, this parameter can be
used as screening tool for voice disorders. This would aid in
screening and early identification of voice related issues in
professional voice users such as teachers, singers, orators
etc. The participants size chosen for the study is small in
number hence the mean score obtained from the control
group cannot be taken as best cut-off value in differentiating
normal and pathological voices. This may be acceptable
considering the preliminary status of the present study.
Nevertheless future studies considering larger sample size
may be conducted to confirm the screening accuracy of this
parameter through sensitivity and specificity measures.
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Introduction: Bilingualism is the ability to use both the languages effectively. The pattern of speech and language use
frequently changes throughout lifespan particularly in bilinguals. The two languages can be associated with different social
contexts and living situations. The second language can be acquired late in life and be related with working activities or
migration. The two languages can also be acquired early in life and maintained in active use throughout the whole lifetime.
Diverse cognitive changes, including changes in language abilities, are observed during aging. It has been proposed that
aging and general cognitive decline may have a detrimental effect on the ability to use two different languages. For instance,
aging has been associated with increased interference between the two languages. Interference has been defined as the
transference of elements of one language to another at various levels (phonological, grammatical, lexical and orthographical).

Aim:  To correlate the effect of language proficiency and speech motor control in bilingual elderly.

Objective: To compare the duration of sentence repetition by Kannada and English bilingual younger and older individuals.

Methodology: 30 normal Kannada-English bilinguals between the age range of 20-35 years and above the age of 60 years were
taken in the present study. All the subjects were screened through Mini-mental State Examination (MMSE) for their cognitive
abilities. Modified Language efficiency and proficiency questionnaire (LEAP-Q) was administered to all the subjects to check
for the proficiency level in both the languages. Subjects were instructed to repeat 10 Standardized sentences from Western
aphasia battery (WAB) , 5 sentences each from English and Kannada in three trials and the responses were recorded by digital
voice recorder and analysed in Pratt for analysing the duration.

Results: Descriptive statistical analysis has been carried out to find the difference in the performance of sentence repetition
tasks in younger and elderly. Results revealed there is a difference in sentence duration between the subjects and across
languages. Younger subjects performed in lesser duration on sentence repetition task compared to elderly individuals could be
attributed to aging. The performance of L2 was better than L1 in younger but same pattern is not observed in elderly. Memory
and language aspects will also contribute to the difference in performance in both the groups.

Conclusion: Speech motor control declines as age increases. L2 usage and exposure has a positive influence in the performance
of sentence repetition in younger but not elderly.

Key words: Bilingualism, Language Proficiency, Duration.
Introduction: Older adults comprise our fastest growing
segment of the population. The influence of bilingualism on
speech production in elderly has received limited attention.
As biological, psychological, and physiological changes
occur in all adults over time, changes in speech production
occur as well. Kahane (1981) stated that changes in speech
production occur throughout the lifespan as a result of
changes in the anatomy, physiology, sensory feedback, motor
control, and central processing of speech.) Older speaker
constantly changes and monitors speech production to meet
environmental demandsLaine&Warre (1995. Huber (2008)

found that older adult speakers exhibited greater difficulty
relative to utterance length and loudness and planned in
advance for these difficulties by using processes associated
with pre-motor speech planning.

Bilingualism is the ability to use both the languages
effectively. The pattern of speech and language use
frequently changes throughout lifespan particularly in
bilinguals. The two languages can be associated with
different social contexts and living situations. The second
language can be acquired late in life and be related with
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working activities or migration. The two languages can also
be acquired early in life and maintained in active use
throughout the whole lifetime. Diverse cognitive changes,
including changes in language abilities, are observed during
aging and have an effect on speech production. It is
interesting to know how language proficiency influences the
speech production in elderly compared to younger adults.
We hypothesise that L2 proficiency will have a positive effect
on speech production task of sentence repetition.

Aim: The aim of the study is to find the effect of language
proficiency and speech production in bilingual elderly.

Objective: To compare the duration of sentence repetition in
Kannada and English bilingual younger and older individuals.

Methodology:
Criteria for selection of participants: A total of 30 participan
ts which includes15 Kannada-English bilinguals in the age
range of 20-35 years and15 Kannada-English bilinguals
between 60 - 90 years participated in the study.Their
educational qualification level ranged from minimum of 12
years of education or higher in at least one of the languages
were selected for the study. All the participants were native
speakers of Kannada and acquired the first language (L1-
Kannada) and English as their second language both for
academic and communicative purpose. All the participants
were normal, with no present/past history of any neurological,
psychological problem and or sensory deficits.

Procedure: A modified version of Language Efficiency and
Proficiency Questionnaire (LEAP-Q) developed by
RamyaMaitreyee(2009) was  used to rate the language
proficiencyof the participants. The questionnaire contained
a total of 18 questions. The first question was intended to
collect details about the number of languages known by each
of the participant. The rest 17 questions with their
subsections were to assess proficiency in language. The
domains in the questionnaire were as follows.
Language history during childhood(3 questions)
Acquisition of  language(3 questions)
Proficiency of language (4 questions)
 Usage of language in different context(2 questions)
Exposure to different languages (4 questions)
Native/non-native speaker(1 question)
The participants were asked to encircle the language used
with specific people and situations. In obtaining information
about the language acquisition age for each of the languages
(L1&L2), the participants were asked to give approximate
age of acquisition and proficiency level reached for each of
the languages. A 4- point rating scale (1-Zero proficiency, 2-
Low proficiency, 3-Good proficiency, and 4-Perfect
proficiency) was used for self-proficiency rating. A 4- point
rating (1-never, 2-sometimes, 3-most of the times, 4-always)

was employed to obtain information regarding the native/
non-native status and duration for exposure of each of the
14 variables (e.g.: family, friends, textbook, internet,
etc).Subjects were instructed to repeat 10 Standardized
sentences from Western aphasia battery (WAB), 5 sentences
each from English and Kannada with equal number of
syllables in 4 trials. It was recorded by digital voice recorder
and analysed in Pratt to obtain the duration of sentence
repetition.

Figure1: spectrogram showing measurement ofduration
using PRAAT

Statistical analysis: The statistical analysis was carried out
using SPSS version 15.0. The data collected was analyzed
using descriptive statistics, further two ways ANOVA was
performed to know the significant difference betweenduration
of sentence repetition in younger adults and older
individuals.Wilcoxon test has been carried out to find the
significant difference between induration of sentence
repetition in both the languages.

Results: Results obtained on sub section of  proficiency of
language on Modified Language Efficiency and Proficiency
Questionnaire (LEAP-Q)  revealed that both the groups  have
good proficiency in understanding and speaking in Kannada
and English.Rating of 3 indicates good proficiency and 4-
Perfect proficiency.
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Subject Rating                L1(Kannada)                     L2 (English)
Younger Understanding Speaking Understanding Speaking

4 100% 100% 100% 100%
3 - - - -

Older Rating Understanding Speaking Understanding Speaking
4 100% 100% 80% 70%
3 - - 20% 30%

Table 1 shows the percentage of language proficiency scores obtained for younger and elderly

Mean and standard deviation of younger and elderly are
shown in table 2 which depicts that the mean values of
younger is comparatively better than elderly in both the
languages.

Languages Mean Values of the Groups
Young Elderly

English 1.3999 2.0343
Kannada 1.6220 1.8013

Table 2 shows the mean values of younger and elderly in
both languages.

Younger performed in lesser duration than older in both the
language which is in support with the findings of Celia R.
Hooper (2009) who reported changes in speech production
as a result of aging.

Wilcoxon test has been carried out to find the significant
difference in sentence duration in English and Kannada in
younger and elderly.

Subject Z value
Younger 0.001
Older 0.570

Table 3 depicts the Z values in Wilcoxon test

The z value obtained in Wilcoxon test is< than 0.005 which
shows that there is a significance difference in the
performance of both the languages.

ANOVA has been carried out to see the significant difference
in duration of sentence repetition in both the groups.

Language Significant value
Kannada 0.000
English 0.000

Table 4 depicts the P values in ANOVA

The P value obtained in ANOVA is < than 0.005 which shows
that there is a significance difference in duration of sentence
repetition in both the groups.

Discussion: The results of the study show that the speech
production of the elderly differed significantly from that of
the younger adults in both Kannada and English Language.
Duration of sentence repetition in English was lesser in
younger probably because of early exposure to English in
the home environment and exposure and duration of usage

of English in academic and social environment   is more
compared to Kannada. Socio-economic status and usage of
internet and media in younger also lead to the better
performance in English than Kannada.Rosselli et al (2000)
studied verbal fluency and repetition skills in healthy older
Spanish- English bilinguals and found better performance in
sentence repetition of L2 in Spanish- English bilingual adults
whose age of acquisition of second language was before 12
years and usage of second language on daily basis was
more which is in support of our findings.In older group
sincethe exposure and usage of both the languages are equal
and did not show a significant dominant use of English in
both work and home environment,might have lead to the
nosignificant difference in duration of sentence repetition in
both the languages.A similar finding is noted by Chakraborty,
Goffman, smith (2008) in their study of Physiological Indices
of Bilingualism on Motor Co-ordination and Speech Rate in
Bengali English speakers. They found that adult bilingual
speakers produced equally consistent speech movement
patterns in their production of L1 and L2. L2 usage and
exposure has a positive influence in the performance of
sentence repetition in younger but not in elder. The present
study did not show language proficiency as a significant
variable in speech production in elderly. Future research is
warranted to find out the influence of language proficiency
on speech production in elderly with increased number of
participants and with varying level of language proficiency.
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Introduction: Myotonic dystrophy is part of a group of
inherited disorders called muscular dystrophies. (Myotonia
refers to stiffness of muscles following a muscle contraction.)
Muscular dystrophy are associated with degeneration of
muscle fibres and proliferation of connective tissue .the effects
are usually diffusew, chronic and progressive. The
fascioscapulohumeral form may affect bulbar muscle , facial
weakness may be prominent.

Myotonic Muscular dystrophy is an autosomal dominant
inherited multisystem disease which is characterized by
progressive muscular weakness, atrophy and myotonia. Facial
–bulbar muscle weakness is characteristics of adult onset
with myotonic dystrophy which can result in peripheral
disorder of speech execution, in particular flaccid dysarthria.
Percussion myotonia is a perstent myotonic contraction that
follows strong percussion. It may be observed in the tongue
after pressure is exerted on it, as an obvious depression that
persists for several seconds (Roses , 1989) . muscle atrophy
give sthe face a characteristic long, lean , and expressionless
appearance , with weak voluntary and emotional facial
movements. Articulation , phonation, and resonanace may
be affected. Velopharngeal  incompetence has been reported
as a presenting symptom (Salomonson, Kawamoto , and
Wilson, 1988)

Cognitive functions associated with the frontal lobe including
memory, personality, ability to take the initiative, social
behaviour as well as planning and organisational skills all
deteriorate with age. No clear association has been
established between this deterioration and the degree of the
mutation or severity of the other symptoms. However, there
is a correlation between the age when the disease manifests,
the degree of cognitive impairment and behavioural and
emotional problems. Those who become ill before the age of
ten are especially likely to suffer from learning, memory and
behavioural problems, reading and writing difficulties, anxiety,

problems in social interaction and ADHD (Attention-Deficit/
Hyperactivity Disorder).

Myotonic dystrophy affects at least 1 in 8,000 people
worldwide. The prevalence of the two types of myotonic
dystrophy varies among different geographic and ethnic
populations. In most populations, type 1 appears to be more
common than type 2. However, recent studies suggest that
type 2 may be as common as type 1 among people in Germany
and Finland.

Review of literature:  Swart and Van engelen (2004) studied
the speech execution in patients with adult onset myotonic
dystrophy. Results revealed that compared with healthy
subjects, patients with adult onset myotonic dystrophy
showed signs of myotonia and weakness as components of
flaccid dysarthria like lower repetition rate, reduced loudness,
limited duration of sound prolongation, and greater
variability.

M. Steinert(1996) studied the speech characteristics in
patients with myotonic dystrophy. Nine of the twenty-three
patients had dysarthric symptoms. All the patients had a
hypernasal resonatory problem and six had articulatory
difficulties. Other dysarthria features occurred and the degree
of the dysarthric symptoms varied considerably.

Need for the study:  Patients with myotonic dystrophy have
problems in speech execution. Speech problems are
sometimes the first symptoms of patients with myotonic
dystrophy .So it is very important for speech language
pathologists to have a solid knowledge of myotonic
dystrophy. Thus there is a need to understand the speech
characteristics of patients with myotonic dystrophy.

Aim:  The aim of the study is to specify and quantify possible
defect in speech execution in individuals with myotonic
dystrophy.
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Method and material:   A prospective single case study of a
17 year old boy who had come to our center with a complaint
of unclear speech since childhood. History revealed that
problem was gradual and insidious in nature. Medical history
indicated that client has been diagnosed as myotonic
dystrophy by neurologist. The client had been to various
hospitals for re-correction of maxilla and prosthodontic
counseling. He has also undergone EMG assessment for
clumsiness of hand. The client was subjected to various
assessment procedures in our center such as Oro-motor,
Cranial nerve, Frenchay dysarthria assessment, Cognitive
linguistic assessment protocol (CLAP), drooling, Quick
neurological screening test (QNST) and swallowing
evaluation. Diadochokinetic syllable rates were assessed.
Speaking rates and speech rates were also assessed.

Results and discussion: Results of the study showed that
subject exhibited the features like unintelligible speech,
reduced range of movement of lips, tongue and jaw, breathy
voice quality with mild hypernasality, effortful articulatory
precision, fast rate of speech and reduced loudness and
diagnosed as having flaccid dysarthria. Dysphagia

assessment reveals mild drooling with reduced anterior
posterior tongue movement and delay in chewing. Posterior
saliva accumulation was present. He was reported to
consume food with any texture and consistency but takes
time to consume hard food consistency. Cranial nerve
assessment revealed that multiple involvement of cranial
nerves such as trigeminal, facial and vagus nerves. Client
had difficulty during the performance of geometrical figures
and lisping present as per Quick neurological screening test
(QNST) evaluation. He was observed to have disturbance in
his episodic memory according to Cognitive linguistic
assessment protocol (CLAP).

Diadochokinetic syllable rates reveals : 1. Sequential motion
rate (SMR)- 3 syllables/second. 2. Alternating motion rate
(AMR): /pa/-3 syllables/second,/ta/-3.6 syllables/second, /
ka/- 4 syllables/second. Speaking rate 109 words/minute.
Speech rate was 2.48 syllables/second.

Conclusions: Thus as a speech language pathologist we
should be aware of the speech characteristics of patients
with myotonic dystrophy which helps in better rehabilitation
and interaction with other professionals.

VOILENCE AGAINST WOMEN
H. Jyoti

Assistant professor, Dept of Education, L.V.D. College Raichur Email: jyotibhoomikahm@rediffmail.com

It is customary to classify the human community on the basis of sex, i.e. in to two groups called as ‘men’ and
‘women’ the biological fact of sex has created much difference between them.

Nowhere in the history of humanity men and women are treated alike and assigned status alike. But women in
ancient India particularly during the Vedic period enjoyed a position which was a whole, much more satisfactory than
in the later period women underwent almost a kind of servitude during the medieval period and their position went on
improving during the British period and after Independence. Despite of removal of all barriers and announcing equal
opportunities for women, the present situation women at present day is very crucial and are facing social, economic
injustices.

To eradicate this serious problem, we have to make social activities like creating awareness in the society and we all
have to attain the reform in social thinking. Then only there may be decrease in violence against the women. And then
only India will become utopia in the real sense.
It is customary to classify the human community on the basis
of sex, i.e., into two groups called as “men” and “women”,
the biological fact of sex has created much difference between
them. The aims and objectives of desires, aspirations, duties
and responsibilities, dress styles and behavioral patterns,
roles and status of men and women are different. Nowhere in
the history of humanity  men and women are treated alike
and assigned status alike, women have not been able to lead
a life exactly on par with men inspite of their urge for equality.
This does not mean that men and women represent two
different cultures as such, they represent one way of life,
one culture and one heritage. This is also true of India and
Indian women.

The type of status assigned to women in any society reflects
the nature of its cultural richness and the level of civilizations,
standards. Hence Swamy Vivekananda said that, ‘the nation
which did not respect women have never become great nor
will ever in future’. The status accorded to women in society
symbolizes its level of progress. The spirit of civilization can
be assessed by way in which women are treated by members
of that civilization.

The ideal women is one who does not strive to break these
bonds of controls; the salvation and happiness of a women
revolve around her virtue and chastity as a daughter, a wife
and a widow.
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Worse still, a widow’s life began to be denied from around
the sixth century A.D. when the practice of sati was
introduced.

Wife-beating got religious and social sanction with the
Matsya Purana authorising the husband to bet his ‘erring’
wife with rope or a split bamboo.

Violence against woman further increased when the young
girl’s began to be forced to serve as the Devadasi in the
temple. This also made prostitution a part of religious life.

In the medieval period, when two measure cultures-Islam
and Hinduism-encountered and interacted with each other,
violence against women increased manifold. It included new
elements.

Even the purdah system which isolated the woman from the
rest of the world was after all violence against woman. Girls
began to be married off at a tender age, and in certain
communities he new-born baby girls began to be killed by
the parents themselves.

Polygamy took strong roots in the society, and a woman’s
right to the unshared love of her husband started vanishing,
rapes for vengeance and forced marriages became common.

The Ramcharita manas, though in a different context
mentions-DHOL GANWAR SHUDRA PASHU NARI, YE SAB
TARAN KE ADHIKARI:

The drum, the uncultured the untouchables, animals and
women should be beaten.

The British Government by and large remained indifferent to
the violence against women. After independence violence
against women has only grown in all its dimensions.

Indeed a few more forms of violence like female foeticide
have developed because of the progress in science and
technology.

Dowry system has been with India society for a long time.
But today’s growing materialism has increased its severity
which results in a great number of bride-killings every year.

Today violence against women in India has assumed an
alarming proportion. According to one estimate, there are
about thirty specific forms of violence being committed
against women from the pre-natal stage to their death.

Such forms include foeticide, infanticide, deliberate check
on the supply of sufficient or/and nutritious food, medicine
neglect, deprivation of educational opportunities, child
marriages, sexual abuse of the girl child, forced marriages,
rapes, prostitution, sexual harassment, pregnancies at small
intervals, wife-battering, bride-burning, cursing the widows,
witch-hunting, neglect of the old women, etc. one can see

these forms of violence in his or her own surroundings. These
are also reported in newspapers and other media very
frequently.

Most of the violence against women is related to and grows
out of their position in society. If a female foetus is destroyed
it is because a girl child is unwanted as she is seen as a
burden.

If a wife is beaten, at least partly it is because women are
seen as property- to be treated as the husband, her owner,
desires. On a broader level it is also because a woman is
perceived as the “weaker” sex, dependent on man, so he can
bully her.

It is a human tendency to take out one’s frustrations on
anyone willing to put up with it or too weak to resist it.
Expected to submit to every whim of the man, the least sing
of resistance on her part invites use of violence to make her
comply.

If she is uneducated, unskilled and economically dependent,
a woman seldom has any choice but to bear all the atrocities
heaped on her. And a man, fully cognizant of this weakness,
shows his power through more violence.

Domestic violence apart, women are victims of public violence
more often and more humiliatingly than men. Rape is not just
the act of an individual man against an individual woman, a
manifestation of psychological aberration.

It is increasingly becoming an instrument a weapon, to
prevent women from raising their voice against atrocities. In
personal or family feuds or in wars, rape of the women folk
has always been a form of humiliating the adversary, clearly
signifying the position of woman as property.

Now women, in their own right are threatened with rape if
they dare to speak out against injustice or crime. The activist
who for instance, stopped a child marriage in Rajasthan was
gang-raped by men from the child’s family.

The violence continues unabated because no social actions
have been forthcoming. Legislation exists, but is seldom
implemented with care or readiness. Indeed those very
persons in charge of protecting a woman assault her and
humiliate her.

It is not just actual physical violence that is used to intimidate
women. Even the threat of it is enough cause for mental
agony, and that too is a form of violence.

The fear of being beaten, having to bear the pain, the
humiliation and trauma of rape helps to keep women in a
state of subjugation.
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Furthermore, there is a peculiar attitude in society and, worse,
in our judiciary that rape in the case of woman so ‘loose’
character is not quite so heinous a crime.

By a queer inverted logic, all raped women come to be looked
upon as ‘loose’ women. Can there be a greater violence against
a human being?

Violence against women is further complicated by other
factors in society. Caste, religious, communal and class factors
also play a role in the violence against women.

Caste was result in rape or molestation of women. So do
communal riots. Religious fundamentalism imposes restriction
first on women and they are the ones penalised for trying to
break out of blatantly unfair and unrealistic codes of
behaviour that have no relevance in the life of today.

Sporadically, individual women react, returning violence for
violence. But on the whole they suffer in silence.

The effect of violence on women, unfortunately not getting
the attention it deserves, is not confined to the women
victims It affects, directly and indirectly, the immediate family
in which the mother is violently treated either develops violent
reactions against the father or is himself inured to violence
and gets brutalised.

This quality spreads in society as a whole if it is indifferent
to the violence perpetuated on women.

Violence against women is also to be seen as an aspect of the
increasing violence in society, as a whole. In that context the
causes of violence are rooted in the psyche of human beings-
their temperament and the desire they nourish.

There are three basic factors- accumulation of wealth,
egocentricity and basic animal instincts-which have caused
violence either against women or any group/section of
society.

As the race for owning and accumulating wealth increase
violence increases. Today most of the world’s wealth has
been exploited but material hunger is terrible, and there has
been a proportional decline in wealth.

The competition for wealth is excessive and so is the
violence. Egocentricity has tempted men to dominate others,
including women, on the strength of economic, political and
social powers.

One of the major components of animal instincts is the use of
force-without bothering about its pros and coins, advantages
or disadvantages-for immediate benefits.

Hence, the remedy for violence is no very far to seek. It is
within ourselves. What we have to do is to entirely leave the

animal kingdom, be human and to give humans treatment to
others.

This will be the greatest fight ever fought. But this fight is
not between men and women, between men and men; this
fights between good and evil a fight between human and
inhuman. If we men or women are not ready to participate in
this fight we will be doomed.

Utopia apart, however in the short and middle term has to be
some practical steps to put a check on the violence against
women. Law-enforcing machinery must be trained and made
sensitive o the issue.

Women must organise themselves in groups and raise a
collective voice against a system that turns a blind eye
towards. If not actually condones, violent acts against
women.

Every public minded person and the media must contribute
to spreading a civilised attitude in society.

United effort can certainly create a public opinion and outcry
against situations when women are humiliated by public
officials or others with their connivance- this has been
witnessed recently in the Saharanpur incident.

Women too have to be persuaded to become aware of their
rights and stand up for them. For the more they retreat inside
their shell the more ready are the predator’s outsides to seal
that shell and suffocate the very life out of them.

Women most help themselves and each other in the fight
against violence. But it is in fact a social issue that affects
many others and the system as a whole. In a democratic
polity and society violence against any section cannot be
condoned.

Right thinking men too have to be drawn into the movement
against violence. Attitudinal change in society is required if
women are to live in the world as free human beings without
fear.

It is not only the making of strict laws to protect the women
from all sorts of atrocities and exploitations, it is the duty of
the government to bring the same into strict implementation.
Only implementation is also not sufficient, there needs a
social reform, thinking, behavioral changes in the society,
same may be developed day-by-day by organizing social
seminars, social activities like creating awareness in the
society, a chapter in a school and college education, as to
what are all the laws that protect the women. Hence making
a separate social wing is necessary in all local bodies to
protect the women from all sorts of violence’s.

If we attained the reform in social thinking, then only there
may be decrease of violence against the women, and we may
see decrease in news in Social Media’s, Televisions, Print
Media etc., without violence against women and we can see
safe secured women in India and also India will become an
utopia in the real sense.
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GENDER EDUCATION IN INDIA
Smt. Rajpurohit Uma

Asst. Professor, Dept. of Sociology, L.V.D. College, Raichur.

Education is a universal right of every child, the idea of education for all is still a utopian dream in India. It is the only key to
bring gender equality. Education lays the foundation for a bright future. An educated woman not only helps in nourishing the
family in a better way can also help in earning. Human development cannot be accelerated unless girls are given right education
in right direction.

Gender inequality in education is extremely high. Girls are less likely to access school or to remain in school, hence to achieve
in education. The ratio of drop outs is more than boys.  The importance of educating women cannot be overlooked. Considering
the fact that women power if tapped into and allowed to be fully utilised, has the potential of boosting the Nation’s economy.
Lack of woman education will have a negative impact on the health and well being of her family. Girl child education is still a
battle yet to be won. As in most communities women are still regarded as second class citizens.

Conceptual approaches in gender education are discussed in this paper in the background of gender education in India , trends
in literacy rates in India, qualities & evidence of changing patterns of gender parity & equality in education. The major
Government policies for gender equality-Statistical data for primary, elementary & secondary schools, dropout rate in India are
taken from 1999-2000 to 2010-11 for analysis. Along with this district – wise gender parity in enrollments in both lower & higher
primary schools with in North- Karnataka are taken for analysis. The reasons for drop- outs in India are discussed in this paper.

Introduction: Gender discrimination continues to be an
enormous problem within Indian society. Traditional
patriarchal norms have relegated woman to secondary status
within the household and work place. This drastically effect
woman’s health, financial status, education, and political
involvement. Women are commonly married young, quickly
became mother, and are then burdened by stringent domestic
and financial   responsibilities. They are frequently
malnourished since women typically are the last to receive
medical attention. Additionally, only  54% of men. Women
receives little schooling, and suffers from unfair and biased
in heritance and divorce laws. These laws prevent woman
from accumulating substantial financial assets, making it
difficult for woman to establish their own security and
autonomy.

The most important things that is needed in our society is
raising woman’s status by giving them due respect and honor.
The first step required in this direction is education. Swami
Vivekananda has rightly said “educate your woman fist &
leave them to themselves, then they will tell you what reforms
are needed.

1. BACKGROUND TO GENDER EDUCATION IN INDIA:
India accounts for 30% of the world’s total illiterate population
and around 70% of these illiterate of woman. As per 2001
census data , women constitute 48% of the total population
in India  , but around 46% of the women are still found to be
illiterate problems of gender disparity and discrimination
begin with access to schooling. The gender parity index (GPI)
the primary and upper primary level was 0.9 and 0.8 in 2003
respectively. Once girls are able to get enrolled in school,
they are rather more likely to go to school than boys to
continue their education with more success (UNESCO, 2004).
Access and retention problem deepen at higher level of
education with the GPI at lower secondary and upper

secondary levels dropping to 0.73 and 0.67 respectively
(UNESCO, 2004).

Female education has been acknowledged to have strong
correlations with other dimensions of human and social
development. Despite strong economic and social evidence
of the high returns to female education, most communities
continue to under invest in female education relative to male
education. Even as the thresholds of schooling completion
increase, with significantly narrowing gender gaps in primary
education in particular, discrimination against girl in
secondary is higher education remains an issue. Economic
and social privilege also effect gender patterns of success,
with girls in secondary and higher education predominantly
drown from higher income and social groups, endowed with
higher social status.

2. Quantitative Evidence of changing patterns of gender
parity & Equality in education
2.1 TRENDS IN LITERACY : In recent year, India has
reputedly  shown considerable improvement at each leave
of education for boys as well as for girls daring  on date from
the national censor, many studies & reports have indicated
that there has been significant improvement in literacy levels,
& particularly in the reeducation of female literacy during
the decade 1901-2001 . The gender gap in literacy has also
harrowed during that time, although there was still a gap of
22% point between the genders according to the 2001 census
in comparison to a 25&%point gap ten years earlier. The last
decade has experienced the highest decadal increase literals
in literacy (12.6% points)  since independence, artisan
increase in this period from 2.2% to 64.8% for the first time
the country has experienced faster growth in female literacy,
which increased faster grout in female literacy, which
increased by around 15% points ( from 39-54%) as compared
to that of males (65.75%) Along with this huge increase in
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the literate population the absolute for of litterateur also
declined substantially during 1991-2001 as compared to the
earlier decade of 1981-1991. The literary rate improved by
8.6% from 1981-1991 while the increase way 12.6% during
the met decade,

Table 1. Trends in Literacy rates in India (%)

Year Source of Data                 Male                                  Female
Rural Urban Total Rural Urban Total

1981 census 49.6 76.7 56.4 21.7 56.3 29.7
1987-8 NSS (43rd) 48.4 72.3 - 25.9 55.9 -
1991 Census 57.8 81.1 64.1 30.6 64.1 39.3
1992-3 NFHS_1 62.9 84.1 68.8 34.5 97.5 43.3
1993-4 NSS (50th) 63.7 85.3 74.5 36.6 68.7 52.7
1998-99 NFHS-II 69.5 87.5 74.5 43.7 72.2 51.4
2001 Census (all ages) 71.2 75.6 86.4 46.6 73.0 54.0
2001 Census (7+& above) - - 75.9 - - 54.2
2004-5 NSS (61th) 64 81 - 45 69 -
2004-5 NSS (61th) 7+& above 73 89 77 50.4 75.9 57

Table 1 indicates that in spite of the considerable improvement
in general literary rates, a big gap persists between male &
female literary rates, a Although the data suggests that there
has been a significant in cause in male as well as well female
literary levels, at present only three quarterly population is
functionally literate, while out half of the female population
remains illiterate.

From table 1 it is obvious that the dropout rate of girls have
come down compare to boys from the year 2002-03 to 2005-
06 & after that from 2007-08 to 2010-11 at primary level.

2.2 Reasons for dropouts in India
A) Facilities in Rural & Urban Areas. : In rural areas the
facilities in school are not at level to the urban schools, rural

- urban differences have also been found to be significant in
accessing the resources & the facilities provided by the state
.   For example, children in rural areas have less access to
schooling because the schools are either not available or

physical & low socially inaccessible. Coupled with that is
the integration of the children, especially girls, in the village
& house hold anomy. Then fore, reality has also been
recognized as a critical indicator of who can participate in
education.

The hour & schools at some places is less & also at some
places especially at tribal areas there are no sufficient qualified
teachers who work  among the tribes with total dedication.
Girls ‘hostel & separate toilet facilities are expected from the
parents. It they find there is any difficulty in accessing these
they stop schooling. The distance of the school after
elementally level is also, a big issue in rural area which affects
especially grills’ Education.

Table 2.

             Dropout Rates at Primary, Elementary and secondary School in India (1991-2000 to 2010-2011)
Year Primary     (I V) Classes Elementary     ( I VIII ) Classes Secondary          ( I-X) Classes

Boys Girls Total Boys Girls Total Boys Girls Total
1991-00 38.80 41.00 40.30 53.30 57.70 55.10 64.90 69.90 67.00
2000-01 39.70 41.90 40.70 50.30 57.70 53.70 66.40 71.50 68.60
2001-02 38.40 39.90 39.00 52.90 56.90 54.60 64.20 68.60 66.00
2002-03 35.85 33.72 34.98 52.28 53.45 52.79 60.72 64.97 62.58
2003-04 33.74 28.57 31.47 51.85 52.92 52.32 60.98 64.92 62.69
2004-05 31.81 25.42 29.00 50.49 51.28 50.84 60.41 63.88 61.92
2006-06 28.71 21.77 25.67 48.67 48.98 48.80 60.10 63.56 61.62
2006-07 24.57 26.75 25.60 46344 45.22 45.90 58.61 61.50 59.88
2007-08 25.70 24.41 25.09 43.72 41.34 42.68 56.55 57.33 56.71
2008-09 26.68 22.90 24.93 44.89 38.86 42.25 55.82 55.95 55.88
2009-10 30.25 27.25 28.86 40.59 44.39 42.39 53.38 51.97 52.76
2010-11 28.70 25.10 27.00 40.30 41.00 40.60 50.40 47.90 49.30
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The District – wise gender parity in Enrollments in both  lower
& higher primary schools is as follows:
Table 3.

District Govt- Aided Unaided
          LOWER PRIMARY SCHOOL
Bijapur  97 66
Yadgir 94 66
Belgaum 102 68
Raichur 100 70
Bidar 105 69
Bellary 104 72
Bangalkot 101 69
              HIGHER PRIMARY SCHOOL
Yadgir 82 63
Bijapur 95 59
Belgaum 97 65
Bagalkot 99 66
Bidar 105 69

It is found that the trend to run government schools when it
comes to enrolling boys is more pronounced in the state –
level figures. In  lower primary government schools.  There
are 101 girls for every 100 boys. But in private schools, the
number comes down to 79. In higher primary school  there
are 99 girls for every 100 boys. And in unaided schools the
number is said to be 79.

After class 7, one in every five students drops out of school.
Though the state marching ahead in terms of enrollment of
children in primary schools, the bigger concern is for those
children who are lost during their transition from one class to
another

The report also points out that one of every five children
who would have started going to class 7 in 2009-10 sessions
has not reached the 2012-13 batch for class 10 in the state.
This proves that the transition loss is about 20% across the
state.

Indicator Primary Higher primary
Access ratio 100 100
Gross enrollment Ration 106.81 105.366
Net Enrollment Ratio ( GER) 97.69 94.83
Dropout Ratio of (NER) 2.56 5.40
OUT OF SCHOOL Children
Aged 7 years            51.994
Never Enrolled            4.330
Dropouts           47.664

The transition loss of children moving from class 7 to class 8
in 2012-13 was a whooping 57.130. Out of these 32.642 were
girls. The total number of out -of -school children stands at
51.994 . Out of these 4.330 have never been  enrolled.

B) Sexual Harassment: - Sexual harassment & violence also
continue to be major constraining factors preventing parents
from freely sending their girls to school. Public places in

India continue to be relatively hostile to the presence of
women & rarely function in a way to make women feel secure
& confident. Transporting girls to school & back safely
especially where secondary schools & universities are for
away from their homes, is a critical policy measure that has
received scant attention.

C) POVERTY :  The main reason for dropout at all the levels
of school education irrespective of the locality is poverty.
Family Problems leads the child to get into a work to become
independent or to support the family Poor SC/ST parents are
unable to send their children to free school because of costs
other than the tuition fee & of forgone income from the
children’s work

D) Social Status of the Groups: Social status begins from the
caste system in many communities girls are married at the
very young age. This is the main reason for drip out at
secondary level. “People believe that marrying many find
higher in more important than studying many It they do have
money They prefer sending their sons to colleges.

Based on community status or the wealth of the family irking
condition of the people also differ In the castle gender
segment action of the labor market women are
disproportionately found in agricultural sexual labara,
traditional domestic, low skilled in, low status or caste relate
(sweeping- scavenging) Services in rural sectors. In urban
sectors, poor women are located in alloy unskilled low status,
feminized service sectors in urban informal economy.

E) Lack  Of Quality Education: Some people are not interested
in classes because the education provided to them is not
interesting or de-motivation by school authorities by
scolding them or not considering them. Behavioral problem
children are given corporal punishment still in school level,
Theses kindly of children lose their interest in studies &
they dropout from school.

2.3  Government Policies & Programs on Gender Equality &
The Indian govt. has expressed a strong commitment towards
education for all several schemes have been launched by
the govt. encouraging the girl’s education, such as Sarva
Shiksha Abhiyana for girl’s, Kasturba Gandhi Balika
Vidyalaya(KGBV) scheme & District primary  education
program me(DPEP)  Kanya Saaksharahta protsahana yojna
in urban & rural areas. The 33% reservation given to women
in panchayats, have played positive rule in this direction.
Several other policies like 30% reservation to women
candidates in services, enhance subsidy to women
entrepreneurs have accelerated the development process.

Conclusion:- Education enables a woman to realize her full
potential to think and judge independently & to be a wise
decision maker. It is rightly said that one could judge the
degree of civilization of a country by the social & political
status of women education is the only tools of empowering
women with Knowledge, skills & self-confidence.
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Dropout rate of children from primary to secondary level,
Govt. policies & programmes has been discussed in this
paper. From that it’s observed that the number of dropout is
high in all the periods at secondary level. Some of major
reasons for dropout in India are discussed & it’s concluded
that the mindset of the society towards gender based
discrimination should be changed with the help of Education,
Administration & curriculum & policy makers.
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A STUDY ON ADJUSTMENT OF INSTITUTIONAL CHILDREN*
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Abstract:  The present study was conducted to study the social, emotional and educational adjustment of institutionalized
children during 2003-05. The sample for the study comprised 148 children in the age group of 10-16 years residing in four
juvenile institutions in Belgaum division, Karnataka state. Information about adjustment of children was collected by using
Sinha and Singh (1997) adjustment inventory. Results revealed that majority of the institutional children had unsatisfactory
social, emotional and educational adjustment and very few of them had good adjustment. Further their age and academic
performance had significant influence on adjustment of them. The adjustment of different types of abused children and   their
different periods of stay in the institution did not differ significantly.

Key words: Adjustment, institutional children, neglect, physical abuse, multiple abuse.

Introduction :  Institutional children are considered as highly
deprived class of society. These children are left helpless,
abandoned, neglected due to social, economic and personal
reasons by the parents/ caregivers and they are deprived of
one or more necessities of life. Early separation from parents,
deprivation of parental care, love, affection, warmth, security,
acceptance and discipline during childhood disrupts their
normal socio-emotional development So it becomes necessary
to know whether institutional children who are devoid of
family life with the emotional warmth grow up normally and
how well they are able to cope with himself and adjust to the
demands of the environment/society around them. Therefore
the study with the aim to know the level of adjustment of
institutional children was taken up.

Material and Methods : The population for the present study
comprised children residing in Juvenile institutions of
Belgaum Division, in Karnataka State. Among the 9
institutions in the division four juvenile institutions i.e., two
for boys and two for girls nearer to Dharwad were selected
for the study. Totally there were 255 children of which 150
children were selected fulfilling following criteria i.e., children
between 10-16 years who were neglected, physically and
multiple abused were selected for the detailed study.
Information about social, emotional and educational
adjustment of these children was collected by using Sinha
and Singh (1997) adjustment inventory.

Results and Discussion : The results of the study (Table 1)
showed that majority of the institutional children had
unsatisfactory social, emotional and educational adjustment
and very few of them had good adjustment. This clearly
indicates that institutional children have more social,

emotional and educational problems which made them
socially more aggressive, emotionally unstable and
educationally not interested in studies and these
characteristics were responsible for unsatisfactory
adjustment of children. Similarly, the earlier studies conducted
by Biradar (1992), Hiremani et al. (1994), Chaudhary and Bajaj
(1995) and Chaudhary and Uppal (1996) also reported that
institutional children were emotionally insecure, immature
and unstable.

The results of study showed that younger (10-12 years) and
older (13-15 years) children differed significantly in the level
of social, emotional and educational adjustments. Larger
proportion of older children showed average adjustment
while younger children showed unsatisfactory adjustment
(Table 2). This indicated that younger children had more
problems in social, emotional and educational areas
compared to older children. This may be due to the fact that
adjustment of children improves with advancing age. Their
childhood behavior and emotions are replaced by more
matured forms of behaviors and their cognitive abilities such
as ability to understand, reason, remember and concentrate
also improves with advancing age. The findings are in
conformity with the earlier studies made by Sujatha et al.
(1993), Hiremani et al. (1994) and Dutta et al. (1998).

The results in Table 3 showed that higher proportion of boys
had average social, emotional and educational adjustment
indicating better level of adjustment as compared to the girls.
This clearly indicated that as compared to the girls, boys
were socially more friendly with their classmates and with
others, like to work with others, extrovert, outgoing, sharing,
aggressive, take part in school activities, and emotionally
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they were quite bold, less worried, depressed, sad, jealous
about others, resentful, rationalize their mistakes. Further,
educationally they were able to understand the lesson taught
by the school teachers, able to take notes properly, satisfied
with the method of teaching in school, pay attention to studies
and make use of library facilities. All these traits were
responsible for better adjustment of boys. The study similarly
conducted by Jain and Negi (1998) on juvenile children also
revealed that male children had better social, educational
and overall adjustment than girls.

Further the results revealed no significant difference in the
level of social, emotional, educational adjustments of different
categories of abused children (Table 4). However, more
number of neglected, physical and multiple abused children
were unsatisfactory in social, emotional, educational
adjustments. From the child’s perspective abuse during
childhood disrupts the early process of attachment with the
primary caregiver i.e., parent(s) and impairs the related
developmental processes in social, emotional and intellectual
areas.

The findings of the present study (Table 5) also revealed
that duration of stay in the institution had no association
with social, emotional, educational adjustment of children.
This indicates that the level of social, emotional, educational
areas of children was almost same irrespective of their
duration of stay in the institution.  This may be attributed to
the fact that institutionalization is a pathological element for
the development of children. It is the parental attitude towards
child’s acceptance or rejection which has a greater impact on
the children irrespective of its duration of stay in the institute.
Similar results were reported by Hiremani (1991) who found
no relation between length of institutionalization and
emotional maturity among destitute adolescent girls.

The present study further indicated significant association
between academic performance and social, emotional, and
educational adjustment of children (Table 6). This clearly
indicated that children who were fair in academic performance
were average in social, emotional and educational adjustment.
This is because of the fact that physical, social, emotional,
and intellectual developments are interrelated. High academic
performance in school generally develops better self-esteem
and self-confidence in the children which leads to the
development of desirable social and emotional traits such as
boldness, being friendly with  classmates and others, enjoy
company of other children and working in group, assumes
responsibilities, interest in extra curricular activities, helping
nature, not become angry on others quite often, do not envy
others and feel jealous about others, often do not feel sad,
depressed and anxious, rationalize their mistakes and
cooperative which leads to better adjustment in society. The
results are in conformity with the studies made by Rai (1982)
and Dutta et al.  (1998). Agarwal (1981) found that under-
achievers were less emotionally stable, less calm, less placid,
prone to getting into difficulties, less able to face reality, less

compulsive and had poor self concept. Bharatidevi (1982)
reported that high achievers differed from low achievers in
neuroticism, guilt feelings, inferiority feeling, personal
warmth, and attitude towards life.

The results of the study also revealed that majority of
institutional children had unsatisfactory adjustment
indicating more problems in social, emotional and educational
areas. These children were emotionally unstable, impatient,
demanding, disobedient, less accommodating, shy, timid,
sensitive, insecure, aggressive, worried, troubling, lack
concentration and interest in studies, poor memory which
put impediment in their adjustment in the institutional living
and in effective utilization of its services. The finding has
important practical implication that such traits later are likely
to drag them towards anti social behavior. There are
theoretical and empirical evidences regarding links between
child abuse and delinquency. So child abuse is only the
beginning that sparks off a series of problems that lasts for
life time. From the perspective of children, it is not appropriate
simply if we focus our attention on the psychological reaction
of the child victims but they must be helped to overcome the
adverse effects of abuse. So there is need for tertiary
intervention efforts targeting towards victims to restore their
optimum level of functioning and preventing them from
maladjustment. Under the circumstances where the family
atmosphere is unhealthy, institutional care is the best
available alternative for these children. In this regard
institution/protective agency has high degree of
responsibility towards abused children who are experiencing
great stress and safeguard children from further detrimental
experiences in their immediate environment and prevent
further neglect or abuse. Abused children need help to
overcome pain, fear, confusion which they may not be able
to voice or even show in their behaviors. Institutional children
may be protected from harm if they get an opportunity to
develop stable emotional relationship with at least one
important and consistent person in their lives who can
provide support and protection. So the mechanical type of
care must be replaced with personal concern by the staffs
who are in charge of the children particularly the house
mothers whom they consider as a substitute parent. However
a stable, reliable and understanding relationship does not
depend primarily on words but on consistent response to
child’s feelings which gradually develops foundations of
trust, confidence, and sense of security. This provides strong
base from which they develop self identity, self respect, a
sense of confidence and work. These tasks must be partly
accomplished before the child adjusts his/her behaviors
reasonably to the day’s events in the institution and before
they are ready to explore opportunities to learn. The
Department of social welfare should pay attention to social,
emotional, educational problems of children either by
providing special training to in-service teachers or through
guidance and counseling services in the institution by the
counselor.
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Table 1 Distribution of institutional children according to their level of adjustment

Area of a Institutions Mean score
djustment Level Hubli Gadag Khanapur Saundatti Total(148) obtained

(n=36) (n=76) (n=17) (n=19)
Social Good 8(22.22) 9(11.84) 3(17.65) 4(21.05) 24(16.22) 7.67

Average 12(33.33) 26(34.21) 6(35.29) 6(31.56) 50(33.78)
Unsatisfactory 10(27.78) 29(38.16) 5(29.41) 7(36.84) 51(34.45)
Very unsatisfactory 6(16.67) 12(15.79) 3(17.65) 2(10.53) 23(15.54)
Mean score obtained 7.58(3.29) 7.78(2.30) 7.26(2.70) 7.88   (2.98)

Emotional Good 6(16.67) 8(10.53) 1(5.88) 4(21.05) 19(12.84) 8.22
Average 15(41.67) 20(26.32) 9(52.94) 4(21.05) 48(32.43)
Unsatisfactory 8(22.22) 34(44.74) 4(23.53) 9(47.37) 55(37.16)
Very unsatisfactory 7(19.44) 14(18.42) 3(17.65) 2(10.53) 26(17.57)
Mean score obtained 7.94(3.34) 8.49 (2.76) 7.82 (2.81) 8.05(2.55)

Educational Good 7(19.44) 8(10.53) 3(17.65) 2(10.53) 20(13.51) 8.19
Average 14(38.88) 20 (26.32) 8(47.06) 5(26.32) 47(31.76)
Unsatisfactory 11(30.56) 32(42.11 3(17.65) 8(42.11) 54(36.49)
Very unsatisfactory 4(11.11) 16(21.05) 3(17.65) 4(21.05) 27(18.24)
Mean score obtained 7.50(2.94) 8.55 (2.56) 8.00  (3.12) 8.26(2.79)

Total Good 4(11.11) 8(10.53) 1(5.88) 3(15.78) 16(10.81) 24.18
Average 13(36.11) 21(27.63) 8(47.05) 5(26.32) 47(31.75)
Unsatisfactory 13(36.11) 32(42.10) 5(29.41) 8(42.11) 58(39.19)
Very unsatisfactory 6(16.66) 15(19.74) 3(17.65) 3(15.79) 27(18.24)
Mean score obtained 23.08(8.85) 24.92 (7.34) 23.82 (8.21) 23.63  (7.18)

Figures in parenthesis indicate percentages                          Lower mean indicate better adjustment
Table 2.  Influence of age on adjustment of institutional children

N=148
Age group Level of social adjustment MeanSD ‘t’ value

Good Average Unsatisfactory Very unsatisfactory
Younger 10-12 yrs
(n=71) 7(9.86) 20(28.17) 24(33.80) 20(28.17) 8.71      (±2.78) 4.87**
Older 13-15 yrs
(n=77) 17(22.08) 30(38.96) 27(35.06) 3(3.90) 6.71(±2.17)
Total 24 50 51 23
x2                                                                19.38**

                                               Level of emotional adjustment
Younger10-12 yrs
(n=71) 5(7.04) 20(28.17) 22(30.99) 24(33.80) 9.45      (±3.05) 5.22**
Older13-15 yrs
(n=77) 14(18.18) 28 (36.36) 33(42.86) 2(2.60) 7.18        (±2.11)
Total 19 48 55 26
x2                                                                26.21**

                                     Level of educational adjustment
Younger10-12 yrs
(n=71) 6(8.45) 17(23.94) 23(32.39) 25(35.21) 9.33      (±2.94) 5.18**
Older13-15 yrs
(n=77) 14(18.18) 30(38.96) 31(40.26) 2(2.60) 7.14        (2.09)
Total 20 47 54 27
x2                                                                27.37**

Figures in parenthesis indicate percentages                                             ** Significant at 0.01 per cent level
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Table 3. Influence of gender on adjustment of institutional children
N=148

Age group Level of social adjustment Mean ‘t’ value
Good Average Unsatisfactory Very unsatisfactory MeanSD

Boys(n=53) 12(20.75) 17(32.08) 15(28.30) 9(16.98) 7.68 (±3.16) 0.01NS
Girls(n=95) 12(12.63) 33(34.74) 36(37.89) 14(14.74) 7.67 (±2.37)
Total 24 50 51 23
x2                                                                        2.47  NS

                                            Level of emotional adjustment
Boys 7(13.21) 24(45.28) 12(22.64) 10(18.87) 7.66 (±2.98) 3.70 **
Girls 12(12.63) 24 (25.26) 43(45.26) 16(16.84) 8.49 (±2.59)
Total 19 48 55 26
x2                                                                             8.97 *

                                            Level of educational adjustment
Boys 10(18.87) 22(41.51) 14(26.42) 7(13.08) 7.91 (±3.15) 1.16NS
Girls 10(10.53) 25(26.32) 40(42.11) 20(21.05) 8.47 (±2.64)
Total 20 47 54 27
x2                                                                         7.67  NS

Figures in parenthesis indicate percentages       *   Significant at 0.05 per cent level     ** Significant at 0.01 per cent level

Table 4 Influence of types of abuse on adjustment of institutional children

Types of abuse                 Level of social adjustment Mean ‘F’ value
Good Average Unsatisfactory Very unsatisfactory

Neglect 9(12.33) 26(35.62) 28(38.36) 10(13.70) 8.67 (±2.78) 0.54NS
Physical abuse 8(22.86) 13(37.14) 11(31.42) 3(8.57) 8.03 (±3.33)
Multiple abuse 7(17.50) 11(27.50) 12(30.00) 10(25.00) 7.65 (±2.38)
Total 24 50 51 23
x2         6.28 NS

                               Level   of  emotional adjustment
Neglect 13(17.81) 20(27.40) 23(31.51) 17(23.29) 7.87 (±2.52) 1.81NS
Physical abuse 3(8.57) 13(37.14) 15(42.86) 4(11.43) 7.69 (±3.33)
Multiple abuse 3(7.5) 15(37.50) 17(42.50) 5(12.50) 7.33 (±2.32)
Total 19 48 55 26
x2                                                        7.85 NS

                              Level of educational adjustment
Neglect 9(12.33) 22(30.14) 26(35.62) 16(21.92) 8.59 (±2.81) 1.55NS
Physical abuse 7(20.00) 11(31.43) 13(37.14) 4(11.43) 7.71 (±2.92)
Multiple abuse 4(10.00) 14(35.00) 15(37.50) 7(17.50) 7.88 (±2.43)
Total 20 47 54 27
x2                                                        3.18 NS

Figures in parenthesis indicate percentages                                NS- Non significant

Table 5 Influence of duration of stay in institution on adjustment of children

Duration of stay                    Level of social adjustment Mean ‘t’ value
Good Average Unsatisfactory Very unsatisfactory

2-5 yearsn=91 16(17.58) 35(38.46) 30(32.97) 10(10.99) 7.43 ±2.57 1.35NS
>6 yearsn=57 8(14.04) 15(26.32) 21(36.84) 13(22.81) 8.07 ±2.82
Total 24 50 51 23
x2                                                        0.16 NS

                                        Level of emotional adjustment
2-5 yearsn=91 13(14.29) 32(35.16) 33(36.26) 13(14.28) 7.93 ±2.65 1.64 NS
>6 yearsn=57 6(10.53) 16(28.07) 22(38.60) 13(22.80) 8.74 ±3.07
Total 19 48 55 26
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x2                                                      0.48 NS
                                  Level of educational adjustment

2-5 yearsn=91 14(15.38) 32(35.16) 32(35.16) 13(14.29) 7.87       ±2.64 1.76 NS
>6 yearsn=57 6(10.53) 15(26.32) 22(38.60) 14(24.56) 8.70      ±2.87
Total 20 47 54 27
x2                                                      0.31 NS

Figures in parenthesis indicate percentages                                       NS – Non significant

Table 6 Influence of academic performance on adjustment of institutional children

Academic performance                    Level of social adjustment Mean ‘F’ value
Good Average Unsatisfactory Very unsatisfactory

Good (60-74%)n=23 13 (61.9) 3(14.3) 3(13.04) 4(17.39) 5.85 (±3.49) 5.04**
Fair (50-59%)n=50 5(10.0) 28(56.0) 12(24.0) 5(5.0) 7.38 (±2.36)
Poor (30-49%) n=64 5(7.8) 18(28.1) 31(48.4) 10(15.6) 8.17 (±2.25)
Very poor(< 30) n=11 1(9.1) 1(9.1) 5(45.5) 4(36.4) 9.18 (±2.75)
Total 24 50 51 23
x2                                                     59.75 **

                                 Level of emotional adjustment
Good (60-74%)n=23 10(47.6) 7(33.3) 3(13.04) 3(13.04) 6.09 ±2.27 6.79**
Fair (50-59%)n=50 4(8.0) 28(56.0) 11(22.0) 7(14.0) 7.76 ±2.59
Poor (30-49%) n=64 4(8.0) 12(18.8) 37(57.8) 11(17.2) 8.92 ±2.45
Very poor(<30%) n=11 1(9.1) 1(9.1) 4(36.4) 5(45.5) 10.27 ±3.16
Total 19 48 55 26
x2                                                      60.20**

                                  Level of educational adjustment
Good (60-74%)n=23 10(47.6) 9(39.13) 2(8.70) 2(9.5) 6.04  (±2.92) 7.02**
Fair  (50-59%)n=50 4(8.0) 27(54.0) 13(26.0) 6(12.0) 7.70  (±2.44)
Poor (30-49%) n=64 5(7.8) 10(15.6) 36(56.3) 13(20.3) 8.96  (±2.51)
Very poor(< 30%) n=11 1(9.1) 1(9.1) 3(27.3) 6(54.3) 10.00 (±2.60)
Total 20 47 54 27
x2                                                       61.37**

Figures in parenthesis indicate percentages       ** Significant at 0.01 per cent level
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MEMORISATION TECHNIQUES IN PEDAGOGY
*JYOTI S. PATTANSHETTI

Lecturer, B. L. D. E. A’s P.G. and Research Centre in Education, J.S.S. College of Education  BIJAPUR Karnataka State

ABSTRACT: All our attempts in the field of education are directed to make the pupil learn properly.  For an effective learning,
it is essential that we should be able to preserve our past experiences and make use of them whenever needed.  The process of
memorization begins with learning or experiencing something and ends reproduction.
Techniques of Memory:
Principle of Association, Grouping and Rhythm, Peg Word method, Making use of SQ 4R technique, Recite and Recall, Utilizing
as many sensed as possible and Mnemonic Techniques.

Ø General Guidelines to Improve Memory
Organize information: Write things down in address books and date books and on calendars, take notes on more complex
material and recognize the notices into categories later. Use both words and pictures in learning information

Thus, there must be firm determination or strong will to learn, retain and reproduce for achieving the desired success in
memorization and there must be interest & attention for effective memorization.

Learning occupies a very significant place in one’s life. All
our attempts in the field of education are directed to make the
pupil learn properly.  For an effective learning, it is essential
that we should be able to preserve our past experience and
learning, and make use of them whenever needed.  In the
psychological world this ability of retention and repeating is
known as ‘Memory’. The awareness of an object or situation
as having been known to the person is – Recognition.  Here
the presence of the already experienced object or thing makes
the task of recollection easy.

Thus the process of memorization or remembering begins
with learning or experiencing something and ends with its
retrieval and reproduction.  Therefore, memory is said to
involve the four stages i.e. learning or experiencing something
/ Registration, Retention, Recall and Recognition. These four
stages have been given a different shape now a day named
as – Encoding, Storage, and Retrieval

Encoding – a process to translate or convert the sensory
information into such a coded form that can be easily stored
and reproduced at the time of our need.

The process of encoding as we can visualize resembles the
stage of learning described earlier for the process of
memorization.  During the process of learning, we try to
encode the learned material or acquired experiences according
to our own ability, style, experience, training or capacity.  Every
bit of this information can thus be transformed in the form of
memory traces (engrams) and codes for the storage and its
farther retrieval.

When we have proper encoding of the learned material, the
result in the terms of its storage and retrieval in proportion
are always better. One can opt for any form, method or
technique for choosing a particular code for any type of the
information to be coded in one’s memory like figure, symbol,
word, sentience, incidence etc.

The storage is concerned with the power of retention. What
is available in the form of engrams or encoded message is

kept safe by this storage so that it can be revived at the time
of the need.

Retrieval is concerned with the revival or reproduction of
the stored encoded messages of memory traces (engrams)
into their original form. Here the coded message undergoes
a process of decoding and as a result we can reproduce the
things in the form they were experience or learnt by us during
the process of learning or experiencing.

Retention: Since all learning implies retaining it also includes
remembering. To remember is to deal with past experience, to
be able to recall or to recollect the circumstances surrounding
an event, an idea, or a fact. It doesn’t follow, however, that if
one has learned he also can remember all that he has learned.
Recall depends upon many factors including the emotions
for example, although you know the names of your close
friends, it is possible to be in such an emotional state that, at
any one moment, a mental block interferes with recall.

Importance of Retention: So experience a clear mental image
at the time of sense stimulation is basic to the development
of correct perception. Yet, it is equally important that, if the
individual so desires, he will be able to recall clearly what he
has learned? Learning can be demonstrated only through
the ability to bring to the level of conscious recall what has
been experienced. Recall functions more effectively when
the material has been understood and completely learned. It
is not correct to think that learning has taken place unless or
until that which is present verbally or in written form is
understood by the learner. The type of material learned usually
has an effect upon an individual’s degree of success in
retaining it.

For example, meaningful materials usually are retained more
easily than meaningless material; likewise materials which
are associated with unpleasantness, dissatisfaction.

The good student discovers the value of rethinking the
various topics in his lesson. He knows that recall is easier
when ideas have been repeated or rethought.
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Many students attempt to rely upon one reading of an
assignment to fix the ideas firmly in mind. They believe recall
with follow if they understand what they read. What they do
not always realize is that it is one thing to understand and to
retain, but another to recall.

A little over learning is good insurance for effective recall.
Much information or learning is retained, but can’t be recalled.
Names, places, dates, or ideas that have been learned can be
recognized to have been a part of our former experience, at
the time they are needed.

Individuals differ greatly in the extent to which are the ways
in which they remember exactly what they have learned or
experienced. This fact can be illustrated by two witnesses.
Each observes may have perceived different aspects of the
situation. One may remembers certain details, the other may
remembers the in any situation is influenced him most. What
a person remembers in any situation is influenced by his
personal needs at the moment, his emotional state or mood,
his interest in the situations, the kinds of material he has
learned and the extent of his over learning.

Forgetting : The act of remembering implies forgetting. If we
can’t recall or remember a name, an object, a person or an
event it is because we have forgotten it. Hence the forgetting
concerns itself with the loss of or the lack of retention of
experiences, ideas or skills. It is affected by every factor that
determines the rate, efficiency or extent of learning.

In a study of retention of college classes in zoology,
psychology, and chemistry, Greene discovered that. Four
months after the final examination, the percentage of retention
was 42, 42 and 48 respectively. These percentage figures
compared with the class average on the final examination of
76, 70 and 80 respectively. After twenty months of no learning,
they fell to 32 and 24 percent for zoology and psychology;
no figures were available for chemistry. Thus forgetting sets
in as soon as learning ceases, material that is memorized
requires much over-learning for retention over a long period
of time.

Types of Memory:
* Sensory or Immediate Memory – Here retention time is
extremely brief, generally from a fraction of a second to several
seconds.  Old sensory impressions disappear as they are
‘erased’ by new information.
(Exa: we enter the cinema hall and see the seat number given
on our ticket.  After occupying the seat, we forget the seat
number).
* We took up a telephone number from the directory and
remember it.  But after making the call, we usually forget it.
* Short Term Memory – Up to 30 seconds, the information is
stored up in this memory, even if the material is not being
rehearsed.  One can retain much information in one’s short
term memory by special processes like chunking Mathematics
as mat He Mat Ics.

* Long Term Memory – It has quite a durable or endless
retention of the sensory impressions. That is why; it is also
referred to as permanent memory.
* Remembering our identifying data like our name, father’s
name, native place, names of studied schools, date of joining
the new job is the simplest example of long term memory.
With the help of our long-term memory, we can store, retain
and remember at record notice most of the things of our
lives.

Techniques of Memory:
1. Principle of Association: A thing should never be learnt
in a complete water tight compartment. Attempts should be
made to connect it with one’s previous learning on one hand
and with so many related things on the other. Sometimes for
association of ideas special techniques are used that facilitate
learning and recall
* Initial Letter Strategy:
* The letters VIBG YOR has proved to be effective in
remembering the colours of the spectrum (Violet, Indigo, Blue,
Green, Yellow, Orange and Red)
* KUAASIA for remembering the specific objectives of
writing a lesson plan (Knowledge, Understanding,
Application, Attitude, Skill, Interest, Appreciation)
* BODMAS – Bracket of Division Multiplication Addition
Subtraction.
* SPCF – Sensory motor period, Pre- operational period,
concrete operational period, Formal operations period in the
cognitive developmental theory of Piaget
* My very early mother just shown us Nine planets Mercury
Venus Earth mars Jupiter Saturn Uranus Neptune Pluto.

2. Grouping and Rhythm: Grouping and rhythm also facilitate
learning and help in remembering.
Exa:  Telephone No: 08352223290 can be easily memories
and recalled if we try to group 08352-223290
Mathematics as mat he mat ics
International as Inter nation al
Thermodynamics as Thermo dynamo ics
Apperception as Apper cept ion
Environment as viron ment
Thurstone as Thurst one
Rhythm also proves as an aid in learning and memorizing.
Children learn effectively the multiplication tables in the sing-
sang fashion.
The arrangement of the material in the form of a verse with
rhythm and rhyme is found very useful in the direction.
Exa: Thirty days has September, April, June & November All
the rest have thirty one accepting February alone To which
they twenty eight assign. Till a leap year gives it twenty
nine.

3. Peg Word method:  The peg words numbering 1-10 may
be memorized with the help of a rhyme.
One is Gun Six is sticks
Two is Shoe Seven is Heaven
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Three is Tree Eight is Gate
Four is Door Nine is Wine
Five is Knives Ten is Hen

4. Making use of SQ 4R technique: Thomas and Robinson
developed this strategy for effective learning and
memorization. In this technique the learners are taught to
adopt a systematic approach to learning the desired material
involving sequential stops that is Survey, Question, Road,
Reflect, Recite and Review (SQ4R)
i) Survey: The material to be remembered is surveyed quickly
to get an idea of what is going to be remembered.
ii) Question: The learner asks himself questions like why,
what, when, where and who connecting the material surveyed
in the first step.
iii) Read: The material is then read for mental comprehension
and to learn answers to the questions raised in the second
step.
iv) Reflect: The information given in the required material is
organized and meaningful by
- Linking it with the previous knowledge
- Comparing and contrasting the facts.
- Correlating the information with other similar facts, concepts
and principles.

5. Recite and Recall: The information provided in the material
is remembered through recitation and recall both orally and
in writing.
Memory Test
4 8 2 7
2 6 8 9 5
6 3 8 5 4 8
6 9 3 5 2 7 4
8 3 5 6 2 4 1 7
4 2 8 1 5 3 6 9 7
3 8 7 4 6 8 1 4 2 5

6. Utilizing as many sensed as possible: Senses are said to
be the gateways of knowledge and is has also been found
that the things are better learned and remembered when
presented through more than one senses. So attempts should
be made to take the help of audio – visual aid and receive
impressions through as many senses as possible.
Ex: microphone be remembered as mike
 Rose as Rosie
Use positive and pleasant images.

7. Mnemonic Techniques:
a) The Long Method: It is one of the easiest mnemonic
techniques available. You use it by making simple
associations between items in a list, linking them with a vivid
image containing the items. Taking the first image, create a
connection between it and the next item – Then move on
through the list linking each item with the next.
You may want to remember the list of countries in the south
of England: Avon, Dorset, Somerset, Cornwall, Wiltshire,
Devon, Gloucestershire, Hampshire and Surry.

You could do this with link method.
This could rely on a series of images coding information.
· An AVON (Avon) Lady Knowing on a heavy oak Door
(Dorset).
· The Door opening to show a beautiful SuMmer R landscape
with a SET ting sun (Somerset).
· The setting sun shines down onto a field of CORN
(Cornwall)
· The CORN is so day it is beginning to WILT (Wiltshire)
· The WILTing stalks slowly droop onto the tail of the
sleeping DEVil’s horn a woman has impaled a GLOssy
(Gloucestershire) HAM (Hampshire) when she hit him over
the head with it.
· Now the Devil feels SoRRY (Surrey) he bothered her.

b) The Story Method:  It links items together with a memorable
story featuring them.  The flow of the  strong and the strength
of the images give you the cues for retrieval.
Ex: An AVON lady is walking up a path towards a strange
house.  She is hot and sweating slightly in the heat of high
SUMMER (Somerset). Beside the path some one has planted
giant CORN in a WALL (CORNWALL), but it’s beginning to
WILT (Wiktsgure) in the heat.  She knocks on the DOOE
(Dorset), which is opened by the DECil (Devon).

In the back ground she can see a kitchen in which a servant
is smearing honey on a HAM (Hampshire), making it GLOSSY
(Gloucestershire) and gleam in bright sunlight streaming in
through a window.  Panicked by seeing the Devil, the Avon
lady screams ‘SoRRY’ (Surrey) and dashes back down the
path.
This method helps to keep events in a logical order.

c) The Journey Method: The Journey Method is a powerful,
flexible and effective mnemonic based around the idea o
remembering landmarks on a well known journey. It combines
the narrative flow of the link method and the structure and
the order of the peg-systems into one very powerful system.

To use this technique most effectively, it is often best to
prepare the journey before hand. In this way the land marks
are clear in your mind before you try to commit information
to them. One of the ways of doing this is to write down all
the landmarks that you can recall in order a piece of paper.
Exa: Shopping list
Coffee, salad, vegetables, bread, kitchen paper, fish, chicken,
Pork chops, soup, fruit, bath tub cleaner.
Mnemonic images could be as –
1. Front door : Split coffee grains on the doormat
2. Rose bush in front garden: growing lettuce leaves and
tomatoes around the roses.
3. Car: with  potatoes, onions and cauliflower on the driver’s
seat
4. End of the Road: an arch of French bread over the road.
5. Past Garage: with its sign wrapped in kitchen roll
6. Under railway bridge: from which haddock and cod are
dangling by their tails
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7. Traffic lights: chickens squawking and flapping on top of
lights.
8. Past Church: in front of which a pig is doing karate, breaking
boards.
9. Under office block: with a soup slick underneath: my car
tires send up ets of tomato soup as I drive through it.
10. Post car park: with apples and oranges tumbling from the
top level.
11. Supermarket car park: a filthy bath tab is parked in the
space next to my car.

Ø General Guidelines to Improve Memory
1. Organize information: Write things down in address books
and date books and on calendars, take notes on more complex
material and recognize the notices into categories later. Use
both words and pictures in learning information.
2. Understand and be able to interpret complex Material: For
more complex material, focus on understanding basic ideas.
Be able to explain it to some one else in your own words.

3. Be motivated keep a positive attitude: Tell yourself that
you want to teach what you reed to remember, and that you
car learn and remember it. Positive mental feed back sets up
an expectation of success.
Thus, there must be firm determination or strong will to learn,
retain and reproduce or achieving the desired success in
memorization and there must be interest & attention for
effective memorization.
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gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄ DzsÀÄ¤PÀ ªÀÄ»¼Á PÁªÀå

²æÃ ªÀÄw ªÀÄºÁzÉÃªÀªÀÄä
PÀ£ÀßqÀ C¸ÉÆÃ¹AiÀÄmï ¥ÉÆæÃ¥sÉ¸Àgï. ©.Dgï.©. ªÁtÂdå ªÀÄºÁ«zÁå®AiÀÄ, gÁAiÀÄZÀÆgÀÄ.

ºÉÊzÀgÁ¨Ázï PÀ£ÁðlPÀ »AzÀÄ½zÀ ¥ÀæzÉÃ±À J£ÀÄßªÀ ºÀuÉ ¥ÀlÖ ºÉÆA¢zÀÄÝ «±ÉÃµÀªÁV ±ÉÊPÀëtÂPÀªÁV »AzÀÄ½zÀ ¥ÀæzÉÃ±À J£ÀÄßªÀ ªÀiÁvÀÄ PÉÃ½
§gÀÄwÛgÀÄªÀÅzÀÄ ¸ÀºÀdªÁzÀzÉÝ. CzÀgÀ°è gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄÄ ºÉÆAzÁVzÉ. DzÀgÉ EzÀPÉÌ C¥ÀªÁzÀªÁV ºÉÊzÀgÁ¨Ázï PÀ£ÁðlPÀ ¥ÀæUÀw ¥ÀxÀzÀ
ºÁ¢AiÀÄ°èzÉ. ¥ÀæwAiÉÆAzÀÄ gÀAUÀzÀ°èAiÀÄÄ vÀ£Àß QæAiÀiÁ ²Ã®vÉAiÀÄ£ÀÄß JwÛ vÉÆÃj¸ÀvÁÛ EzÉ.

CzÀgÀAvÉ E°èAiÀÄÄ ¸Á»vÀå gÀAUÀªÀÇ PÀÆzÀ C©üªÀÈ¢Ý ¥ÀqÉ¢zÉ. «±ÉÃµÀªÁV gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄ PÁªÀåPÉÌ zÉÆqÀØ EvÀºÁ¸À ¥ÀgÀA¥ÀgÉ EzÉ. F
£É®zÀ ̧ ÁA À̧ÌøwPÀªÁzÀ ªÁgvÀªÀgÀtªÀ£ÀÄß ¤«Äð À̧®Ä PÁªÀåªÀ£ÀÄß §¼À¹PÉÆ¼Àî¯ÁVzÉ. E°èAiÀÄ PÀªÀ¬ÄwæAiÀÄgÀÄ PÀÄjvÉÆzÉAiÀÄÄ PÁªÀå ¥ÀæAiÉÆÃUÀzÀ°è
¥ÀjtÂwAiÀÄ£ÀÄß ºÉÆÃA¢zÁÝgÉA§ ªÀiÁvÀÄUÀ¼À CPÀëgÀ±À ¸ÀvÀå PÁªÀå PÉÃªÀ® PÁ®à¤PÀvÉ¬ÄAzÀ PÀÆrzÀgÉ ¸Á®zÀÄ CzÀÄ vÀ£ÀßzÉ DzÀ ¸ÁA¸ÀÌøwPÀ
dªÁ¨ÁÝjAiÀÄ£ÀÄß ºÉÆvÀÄÛPÉÆAqÀÄ £AvÀÄ ¸ÀàA¢¸ÀÄªÀ PÉ®¸À ªÀiÁqÀÄwÛgÀ¨ÉÃPÀÄ EAvÀºÀ PÉ®¸ÀªÀ£ÀÄß F f¯ÉèAiÀÄ PÁªÀå M¼ÀUÉÆArzÉ.

gÁAiÀÄZÀÆgÀÄ °¯ÉèAiÀÄ PÀ£ÀßqÀ PÁªÀåzÀ°è PÀ«AiÀÄwæAiÀÄgÀ PÉÆÃqÀÄUÉUÀ¼ÀÄ «²µÀ×ªÁVzÉ. EAvÀºÀ PÀ«AiÀÄwægÀ PÉÆqÀÄUÉUÀ¼À£ÀÄß PÀÄjvÀÄ F
«ZÁgÀ¸ÀAQÃtðzÀ°è «ZÁgÀUÀ¼À£ÀÄß ªÀÄAr¸À¯ÁVzÉ.

gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄ PÁªÀåPÉÌ zÉÆqÀØ EwºÁ¸À ¥ÀgÀA¥ÀgÉ¬ÄzÉ.
F £É®zÀ ¸ÁA¸ÀÌøwPÀªÁzÀ ªÁvÁªÀgÀtªÀ£ÀÄß ¤«Äð¸À®Ä
PÁªÀåªÀ£ÀÄß §¼À¹PÉÆ¼Àî̄ ÁVzÉ. E°èAiÀÄ PÀ«UÀ¼ÀÄ ‘PÀÄjvÉÆÃzÀzÉAiÀÄÆ
PÁªÀå ¥ÀæAiÉÆÃUÀzÀ°è ¥ÀjtÂw’AiÀÄ£ÀÄß ºÉÆA¢zÁÝgÉA§ ªÀiÁvÀÄUÀ¼ÀÄ
CPÀëgÀ±Àð ̧ ÀvÀå. PÁªÀå PÉÃªÀ® PÁ®à¤PÀ¢AzÀ PÀÆrzÀgÉ ̧ Á®zÀÄ,
CzÀÄ vÀ£ÀßzÉÃ DzÀ ̧ ÁA À̧ÌøwPÀ dªÁ¨ÁÝjAiÀÄ£ÀÄß ºÉÆvÀÄÛPÉÆAqÀÄ
¤AvÀÄ ¸ÀàA¢ü̧ ÀÄªÀ PÉ®¸À ªÀiÁqÀÄwÛgÀ̈ ÉÃPÀÄ. CAvÀºÀ PÉ®¸ÀªÀ£ÀÄß
f¯ÉèAiÀÄ PÁªÀå M¼ÀUÉÆArzÉ. »ÃUÁV PÁªÀåªÉÃ D PÁ®zÀ
À̧¤ßªÉÃ±ÀPÉÌ GvÀÛgÀªÀ£ÀÄß, dªÁ¨ÁÝjAiÀÄ£ÀÄß, f É̄èAiÀÄ ̧ ÀªÀÄUÀævÉAiÀÄ£ÀÄß

PÀnÖPÉÆqÀ®Ä ̧ ÁzsÀåªÁUÀÄvÀÛzÉ. D »£Àß̄ ÉAiÀÄ°è PÁªÀåªÀ£ÀÄß £ÉÆÃrzÀgÉ
PÁªÀå fÃªÀAvÀªÁV £É̄ ÉUÉÆArzÉ.

¥ÁæaÃ£ÀªÁzÀ d£À¥ÀzÀ ¸Á»vÀå £ÀªÀÄä ªÀÄÄA¢£À ²µÀÖ ̧ Á»vÀåPÉÌ
¨ÉÃgÀÄUÀ¼ÁV PÀAqÀÄ§gÀÄvÀÛzÉ. ºÀUÀ°gÀÄ¼ÀÄ d£À¥ÀzÀgÀÄ vÁªÀÅ
zÀÄrzÀÄ §AzÀÄ D¸ÀjPÉ-¨É¸ÀjPÉU À¼ À£ÀÄß PÀ¼ ÉAi ÀÄ®Ä,

¸ÀAvÉÆÃµÀªÁVgÀ®Ä vÀªÀÄä §zÀÄQ£À°è CqÀVzÀ «µÀAiÀÄUÀ¼À°è
‘eÁ£À¥ÀzÀ’zÀ ««zsÀ ¥ÀæPÁgÀUÀ¼À ªÀÄÆ®PÀ ºÉÃ¼ÀÄªÀÅzÀjAzÀ ºÀÄnÖzÀ
ªÀiËTPÀ PÁªÀå-¸Á»vÀå d£À¥ÀzÀ ̧ Á»vÀåªÁ¬ÄvÀÄ. F d£À¥ÀzÀ
ºÁqÀÄUÀ§âUÀ¼ÀÄ DzsÀÄ¤PÀ PÀ«AiÀÄwæAiÀÄ ªÉÄÃ¯É wÃªÀæªÁzÀ
¥ÀjuÁªÀÄªÀ£ÀÄß ©üÃjªÉ. eÁ£À¥ÀzÀ ¸Á»vÀåzÀ ¸ÁA¸ÀÌøwPÀªÁzÀ
C£À£ÀåvÉAi ÀÄ£ÀÄß ¨É¼ÀUÀ®Ä ªÀÄÄRå zsÁgÉUÀ¼ÁVgÀÄªÀÅzÀÄ
PÀAqÀÄ§gÀÄvÀÛzÉ.

f¯ÉèAiÀÄ°è ªÀÄ»¼Á ¸Á»wUÀ¼Á¬ÄvÀÄ, PÀªÀAiÀÄwæAiÀÄgÁ¬ÄvÀÄ
ºÉZÀÄÑ UÀªÀÄ£ÀªÀ£ÀÄß ̧ É¼ÉAiÀÄÄwÛ®è. PÁgÀt«µÉÖÃ CzsÀåAiÀÄ£ÀzÀ PÉÆgÀvÉ
ªÀÄvÀÄÛ «ªÀÄ±Éð DAiÀiÁ PÁ®PÉÌ £ÀqÉAiÀÄ°®è. »ÃUÁV DAiÀiÁ
PÁ®zÀ ¥ÀgÀªÀiÁ±ÉðAiÀÄ PÁ®zÀ ªÀÄÆ®PÀ ªÀÄ»¼Á PÁªÀågÀZÀ£ÉUÉ
AiÀiÁgÀÄ ªÀÄÄAzÉ §gÀ°®è. gÁAiÀÄZÀÆgÀÄ ¯ÉÃRPÀjUÉ ¸ÁPÀµÀÄÖ
ºÀzÀªÀ£ÀÄß ºÉÆA¢zÀ f¯ÉèAiÀiÁVzÉ. ¯ÉÃRQAiÀÄjUÉ ºÉaÑ£À
UÀÄtªÀÄlÖzÀ°è ¤®ÄèªÀ ºÁUÉ ¸Á»vÀå ¸ÀÈ¶Ö DUÀ°®è. CzÀPÉÌ®è
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ºÀ®ªÀÅ PÁgÀtUÀ½gÀ̈ ÉÃPÉÃ¤¸ÀÄvÀÛzÉ.

ªÀÄ»¼ÉAiÀÄgÀÄ ªÀÄÄPÀÛªÁV ºÉÆgÀ§gÀzÉÃ EgÀÄªÀÅzÀjAzÀ ̧ Á»vÀå
gÀZÀ£É PÀÄApvÀUÉÆArgÀ̈ ÉÃPÀÄ. E®èªÉÃ, CªÀjUÉ ̧ ÀjAiÀiÁzÀ jÃwAiÀÄ
²PÀët zÉÆgÉAiÀÄzÉÃ EgÀ̈ ÉÃPÀÄ. ªÀÄ£É, ¸ÀA¸ÁgÀ vÁ¥ÀvÀæAiÀÄzÀ
£ÀqÀÄªÉ ¸Á»vÀå gÀZÀ£É ªÀiÁqÀ®Ä ¸ÁzsÀåªÁUÀ°®è. ¤eÁªÀÄ£À
DqÀ½vÀ¢AzÀ GzÀÄð ̈ sÁµÉ E°è £É̄ ÉUÉÆArzÀÝjAzÀ ªÀÄ»¼ÉAiÀÄgÀÄ
AiÀiÁgÀÄ PÀ°AiÀÄ®Ä ªÀÄÄAzÉ §gÀ°®è. EAvÀºÀ ºÉÆwÛ£À°è PÀ°AiÀÄzÉÃ
EgÀÄªÁUÀ ¸Á»vÀå gÀZÀ£É ªÀiÁqÀ̄ ÁUÀ°®è.  PÁªÀåPÉÌ C®è°è
ªÀÄ»¼ÉAiÀÄgÀÄ ¥ÀæªÉÃ±À ¥ÀqÉzÀgÀÄ. DzÀgÉ ¥ÀæªÉÃ±À ºÉÆA¢zÀªÀgÉ®ègÀÆ
AiÀÄ±À¹éAiÀiÁUÀ°®è. ªÉÄÃ¯ÁV PÁªÀåPÉëÃvÀæPÉÌ UÀnÖAiÀiÁzÀ £É̄ ÉAiÀÄ£ÀÄß
MzÀV À̧°®è JA§ PÀÆUÀÄ PÉÃ½§gÀÄwÛzÉ. EzÉ̄ Áè CgÉ- PÉÆgÉUÀ¼À
£ÀqÀÄªÉ ªÀÄ»¼Á ̧ Á»wUÀ¼ÀÄ PÁªÀå PÉëÃvÀæzÀ°è ºÉZÀÄÑ vÀ°èÃ£ÀgÁVgÀÄ
ªÀÅzÀ£ÀÄß PÁt§ºÀÄzÁVzÉ.

gÁAiÀÄZÀÆgÀÄ f É̄èAiÀÄ PÀ£ÀßqÀ PÁªÀåzÀ°è PÀ«AiÀÄwæAiÀÄgÀ PÉÆqÀÄUÉUÀ¼ÀÄ
«²µÀÖªÁUÀzÉ. ±ÀvÀ-±ÀvÀªÀiÁ£ÀUÀ½AzÀ®Æ ¥ÀÄgÀÄµÀ ¥ÀæzsÁ£À ̧ ÀªÀiÁd
zÀ°è §zÀÄQzÀ ªÀÄ»¼ÉAiÀÄgÀÄ vÀªÀÄä ̧ ÀéAwPÉAiÀÄ£ÀÄß UÀÄgÀÄw¹PÉÆ¼ÀîªÀ°è,
¸ÀªÀiÁ£ÀvÉAiÀÄ£ÀÄß ¸Á¢ü¹PÉÆ¼ÀîªÀ°è PÁªÀå ªÀiÁUÀðzÀ ªÀÄÄSÉÃ£À
¥ÀæAiÀÄwß À̧ÄwÛgÀÄªÀÅzÀÄ ªÀÄºÀvÀÛgÀ PÁAiÀÄðªÁVzÉ. EAvÀºÀ ªÀÄºÀvÀézÀ
PÁAiÀÄð ¸ÁzsÀ£ÉAiÀÄ°è F f¯ÉèAiÀÄ PÀ«AiÀÄwæAiÀÄgÀ PÉÆqÀÄUÉ
ªÀÄºÀvÀézÁÝVzÉ.

¹ÛçÃ ̧ ÀAªÉÃzÀ£ÉAiÀÄ ¤®ÄªÀÅUÀ¼ÉÆqÀ£É, ªÀÄ»¼ÉAiÀÄgÀÄ CAvÀgÀAUÀzÀ
vÀÄrvÀUÀ¼À£ÀÄß, CªÀ¼À ªÉÊZÁjPÀ ¤®ÄªÀÅUÀ¼À£ÀÄß ¥ÀgÀA¥ÀgÁUÀvÀªÁV
§AzÀ ̧ ÁA¥ÀæzÁ¬ÄPÀ ZËPÀnÖ£À°èAiÉÄÃ EzÀÄÝPÉÆAqÀÄ PÁªÀågÀZÀ£ÉUÉ
vÉÆqÀVzÀ UÀnÖ zsÀé¤UÀ¼ÀÄ F f É̄èAiÀÄ°èªÉ. CªÀgÀ°è qÁ|| ±ÉÊ®eÁ
GqÀZÀt, ºÉZï,J¸ï,ªÀÄÄPÁÛAiÀÄPÀÌ, ®°vÁ£ÁAiÀÄPÀ, ®QëöäÃzÉÃ«
±Á¹ÛçÃ, ̈ sÁgÀw ªÉÆÃºÀ£ï ºÉÆÃmÉ, § À̧ìªÀÄä »gÉÃªÀÄoÀ  ªÀÄÄAvÁ
zÀªÀgÀ£ÀÄß ºȨ́ Àj¸À§ºÀÄzÀÄ.

f¯ÉèAiÀÄ »jAiÀÄ ªÀÄvÀÄÛ ¥Àæ¹zÀÞ PÀ«AiÀÄwæAiÀÄ£ÁßV qÁ|| ±ÉÊ®eÁ
GqÀZÀt CªÀgÀ£ÀÄß ºȨ́ Àj À̧§ºÀÄzÀÄ. ¥ÀÄgÀÄµÀ ¥ÀæzsÁ£À ̧ ÁA À̧ÌøwPÀ
£ÀqÀÄªÉ ªÀÄ»¼ÉAiÀÄgÀÄ §gÉAiÀÄÄªÀÅzÀÄ, NzÀÄªÀÅzÀÄ, zÀÄ¸ÁìºÀ̧ ÀªÁVzÀÝ
PÁ®zÀ°è ªÀÄvÀÄÛ  PÀ£ÀßqÀ ¸Á»vÀåzÀ°è ªÀÄ»¼ÉAiÀÄgÀÄ PÀvÉ,
PÁzÀA§jUÀ¼À£ÉßÃ ºÉZÁÑV §gÉAiÀÄÄwÛzÀÝ PÁ®zÀ°è ²æÃªÀÄw qÁ||
±ÉÊ®eÁ GqÀZÀt CªÀgÀÄ d£ÀgÀ C±ÉÆÃvÀÛgÀUÀ½UÉ, ¹ÛçÃ
À̧AªÉÃzÀ£ÉUÀ½UÉ, d£À¥ÀgÀ¤®ÄªÀÅUÀ½UÉ ̧ ÀàA¢ü̧ ÀÄvÁÛ UÀA©üÃgÀ PÁªÀå

gÀZÀ£ÉUÉ vÉÆqÀVzÀÄÝ ªÀÄºÀvÀézÀ PÁAiÀÄðªÁVzÉ.
‘PÁ½ PÁªÀiÁjAiÀÄgÀ gÀÆ¥À ¤£ÀßzÉÃ C®èªÉÃ

±ÁåªÀÄ¯É ¸ÀÄ¨sÀUÉ ¤Ã£ÉÃ C®èªÉ?
»AwgÀÄV £ÉÆÃqÀÄ
¹AºÀªÁ»¤AiÀiÁV

UÀfð¸ÀÄ, ¤zÉÝPÀ¼É, JzÀÄÝ £ÀqÉ’
(«avÀæ £É£À¥ÀÄ)

JAzÀÄ JZÀÑj À̧ÄvÁÛ, ̧ ÀªÀÄPÁ°Ã£À ¥ÀæeÉÕAiÉÆA¢UÉ ̈ sÁªÀ- s̈ÁµÉUÀ¼À°è
vÀªÀÄä ªÉÊZÁjPÀvÉUÀ¼À£ÀÄß vÀÄA©PÉÆnÖzÁÝgÉ. F f¯ÉèAiÀÄ »jAiÀÄ

PÀ«¬ÄwæAiÀiÁzÀ EªÀgÀÄ “§AzsÀÄUÀ½UÉ” PÀªÀ£À ¸ÀAPÀ®£À
ºÉÆgÀvÀgÀÄªÀ ªÀÄÆ®PÀ ¥ÁægÀA©ü¹zÀ ¸ÀÈd£ÀQæAiÉÄ PÁªÀåPÉëÃvÀæPÉÌ
ºÉZÁÑV ¸ÀA¢zÉ. EªÀgÀÄ EzÀÄªÀgÉUÉ ‘PÁzÀÄ£ÉÆÃqÀÄ’ ‘¸ÀéUÀvÀ’,
‘PÀ¥ÀÄà£É® ̧ ÉÆQÌzÀ ̧ ÀÆAiÀÄð’, ‘vÀÄAvÀÄgÀÄ ºÀ¤UÀ¼ÀÄ’, ‘£À£ÀßAxÀªÀgÀÄ’
J£ÀÄßªÀ PÀªÀ£À ¸ÀAPÀ®£ÀUÀ¼À£ÀÄß PÀ£ÀßqÀ PÁªÀåPÉÌ PÉÆqÀÄUÉAiÀiÁV
¤ÃrzÁÝgÉ EªÀgÀ F ̧ ÀIÄd£À PÁAiÀÄð ErÃ PÀ£ÀßqÀ ̧ Á»vÀåzÀ°è
ªÀÄºÀvÀézÀ ̧ ÁÜ£ÀªÀ£ÀÄß ¥ÀqÉAiÀÄÄvÀÛzÉ.

F f É̄èAiÀÄ PÀ«AiÀÄwæAiÀÄgÀ°è ªÀÄvÉÆÛAzÀÄ ¥ÀæªÀÄÄR zsÀé¤AiÉÄAzÀgÉ
ºÉZï,J¸ï.ªÀÄÄPÁÛAiÀÄPÀÌ£ÀªÀgÀzÀÄ. ‘£Á£ÀÄ ªÀÄvÀÄÛ CªÀ£ÀÄ’ ̧ ÀAPÀ®£ÀzÀ
ªÀÄÆ®PÀ PÀ£ÀßqÀ PÁªÀå PÉëÃvÀæPÉÌ ¥ÀæªÉÃ²¹zÀ EªÀgÀÄ ¥ÀÄgÀÄµÀ
¥ÀæzsÁ£ÀªÁzÀ F ̧ ÀªÀiÁdzÀ°è ºÉtÚ£ÀÄß vÀ£Àß »vÀPÁÌV §¼À¹PÉÆ¼ÀÄîªÀ
¥ÀÄgÀÄµÀ ̧ ÀªÀiÁdªÀ£ÀÄß

‘¤ªÀÄä PÁªÀiÁVß PÀÄAqÀPÉÌ
£ÀªÀÄä ²Ã®ªÀ£ÀÄß §°UÉÆlÄÖ
¤ªÀÄä ªÀiÁ£Á¥À ªÀiÁ£ÀªÀ£ÀÄ
PÁ¥ÁqÀ®Ä ¤«ÄäAzÀ̄ ÉÃ
¥ÀwªÀævÉAiÀÄgÀ ¥ÀlÖPÉÌÃj
¥ÁævÀ:PÁ®zÀ ̧ ÀägÀuÉAiÀÄ°è

EA¢UÀÆ G½zÀÄ £ÀgÀ¼ÀÄwÛgÀÄªÀªÀgÀÄ £ÁªÀÅ
£ÁªÀÅ ¥ÀwªÀævÉAiÀÄgÀ®è’
(£ÁªÀÅ ¥ÀwæªÀævÉAiÀÄgÀ®è)

JAzÀÄ ¸ÉÆàÃn¸ÀÄªÀ ºÉZï.J¸ï.ªÀÄÄPÁÛAiÀÄPÀÌ£ÀªÀgÀÄ ªÀÄ£ÀÄ«vÀ
vÀvÀéªÀ£ÀÄß ¸ÀA¸ÀÌøwAiÀÄ qÁA©ÃPÀvÀ£ÀªÀ£ÀÄß EµÀÄÖ £ÉÃgÀªÁV
«qÀA©¹zÀÄÝ, PÀ£ÀßqÀ PÁªÀåzÀ°è EzÉÃ ªÉÆzÀ̄ É¤ À̧§ºÀÄzÁVzÉ.
¤ÃªÀÅ PÁtÂj, PÁtÂj’PÀ©Ã PÀ©Ã’ ªÀÄvÀÄÛ 40 UÀd¯ïUÀ¼ÀÄ J£ÀÄßªÀ
¸ÀAPÀ®£ÀUÀ¼À£ÀÄß ¥ÀæPÀn¹zÁÝgÉ.

vÀªÀÄä CAvÀgÀAUÀzÀ £ÉÆÃªÀÅUÀ½UÉ, £É£À¥ÀÄUÀ½UÉ, ¨sÁªÀ£ÉUÀ½UÉ
¨sÁµÉAiÀÄ°è gÀÆ¥ÀÄ PÉÆnÖzÁÝgÉ. ¹ÛçÃ ¸ÀAªÉÃzÀ£ÉUÀ¼ÉÆqÀ£É
ªÉÄÊzÀ¼ÉAiÀÄÄªÀ ªÀÄÄPÀÛ C©üªÀåQÛ EªÀgÀ PÀ«vÉUÀ¼À°è JzÀÄÝ PÁtÄvÀÛzÉ.

EªÀgÀ ‘£À®ªÀvÀÄÛ UÀd¯ïUÀ¼ÀÄ ¸ÀAPÀ®£À PÀ£ÀßqÀ PÁªÀåzÀ°èAiÉÄÃ
MAzÀÄ ºÉÆ¸À ¥ÀæAiÉÆÃUÀªÁVzÉ. GzÀÄð ¨sÁµÉAiÀÄ ‘UÀd¯ï’£À
ªÀÄÆ®zÀ ®AiÀÄ-¯Á°PÀåzÉÆqÀ£É GzÀÄð PÁªÀåªÀÄlÖªÀ£ÀÄß
ªÉÄÊUÀÆr¹PÉÆAqÀÄ PÀ£ÀßqÀzÀ°è ‘UÀd¯ï’UÀ¼À£ÀÄß gÀa¹gÀÄªÀ ̧ ÁºÀ̧ À
ªÀiÁrzÀÝ£ÀÄß ‘PÀ£ÀßqÀ ªÀÄ»¼Á PÁªÀåPÉÌ EzÉÆAzÀÄ £ÀÆvÀ£À ¥ÀæPÁgÀzÀ
Ȩ́Ã¥ÀðqÉ’ JAzÀÄ ±À²PÀ̄ Á  «ÃgÀAiÀÄå̧ Áé«ÄAiÀÄªÀgÀÄ ªÀÄÄ£ÀÄßrAiÀÄ°è

ºÉÃ½zÀÄÝ ¸ÀÆPÀÛªÁVAiÉÄÃ EzÉ.

zÀ°vÀ §AqÁAiÀÄ PÁªÀåzÀ°è ªÀÄºÀvÀézÀ PÀ«AiÀiÁV ¥ÀjavÀgÁzÀ
©.n.®°vÁ £ÁAiÀÄPÀgÀªÀgÀÄ ‘£ÀAgÀÆ¦è’ ‘EzÉÃ PÀÆUÀÆ ªÀÄvÉÛ-
ªÀÄvÉÛ’ J£ÀÄßªÀ ¸ÀAUÀæºÀUÀ¼À£ÀÄß ºÉÆgÀvÀA¢zÁÝgÉ. ¸ÀévÀ: zÀ°vÀ
d£ÁAUÀ¢AzÀ §AzÀ EªÀgÀ PÀªÀ£ÀUÀ¼À°è zÀ°vÀ ªÀUÀðzÀ
£ÉÆÃªÀÅUÀ¼ÀÄ ±ÉÆÃ¶vÀgÀ «gÀÄzÀÝ ¥Àæw s̈Àl£ÉUÀ¼ÀÄ, ªÀåªÀ̧ ÉÜAiÀÄ «gÀÄzÀÝ
DPÉÆæÃ±ÀUÀ¼ÀÄ ¹ÛçÃ¥ÀgÀ ¤®ÄUÀ¼ÀÄ ªÀÄÆr§A¢ªÉ.

zsÀ£ÀªÀ vÀgÀÄªÀ ¸ÉÆ¸ÉAiÀÄÄ £ÁªÉÃ
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PËæAiÀÄð¢AzÀ PÁr  ¥ÀqÉzÀ CvÉÛ £ÁªÉÃ,
CvÉÛ ¸ÉÆ¸ÉAiÀÄ£ÀßjvÀ ªÉÄÃ¯É
ªÀÄvÉÛ ªÀiÁªÀ PÁqÀ®ÄAmÉ.

EzÀÄªÉ ¸ÀvÀå CjvÀÄ £ÀqÉAiÉÄ
PÀÄvÀÄÛ ¨ÁgÀ¢£ÀÄß £ÀªÀÄUÉ ||PÉÃ½||

                          (PÉÃ½ ªÀiÁ¤¤AiÀÄgÉÃ)

JAzÀÄ ¹ÛçÃAiÀÄgÀ°è MUÀÆÎqÀÄªÀ ªÉÊZÁjPÀvÉAiÀÄ£ÀÄß ©üvÀÄÛvÀÛ ªÀÄ»¼É
vÀ£Àß §AzsÀ£ÀªÀ£ÀÄß vÁ£ÉÃ ©r¹PÉÆ¼Àî̈ ÉÃPÁVgÀÄªÀÅzÀ£ÀÄß ºÉÃ¼ÀÄvÁÛgÉ.
ºÁUÉAiÉÄÃ f É̄èAiÀÄ ªÀÄvÉÆÛ§â PÀ«AiÀÄwæ ®QëöäÃzÉÃ«±Á¹ÛçÃAiÀÄªÀgÀÄ
‘£Á®ÄÌ̧ Á®Ä’, ‘ªÀÄjaÃPÉ’, ‘ªÀiË£À «ÄrzÁUÀ’, ̧ ÀAPÀ®£ÀUÀ¼À£ÀÄß
¥ÀæPÀn¹zÁÝgÉ. EªÀgÀ PÀ«vÉUÀ¼À°è ¦æÃw, «gÀºÀ, ¥ÀæPÀÈw, ̧ ÁªÀiÁfPÀ
PÁ¼ÀfUÀ¼ÀÄ, ¹ÛçÃ-¥ÀgÀ ¤®ÄªÀÅUÀ¼ÀÄ ªÀÄÄRå D±ÀAiÀÄªÁV
ªÀÄÆr§A¢ªÉ.

»ÃUÉ  f¯ÉèAiÀÄ ºÉÆ¸ÀUÀ£ÀßqÀ PÁªÀåzÀ°è ºÉªÀÄägÀªÁV ¨É¼ÉzÀ
PÀ«AiÀÄwæAiÀÄgÀ eÉÆvÉUÉ ©.n.PÀÄªÀÄzÁ £ÁAiÀÄPïgÀªÀgÀÄ ‘zsÁgÉ’
§ À̧°AUÀªÀÄä »gÉÃªÀÄoÀgÀªÀgÀÄ ‘CªÀÄÈvÀ̧ ÁgÀ’ ¥ÀzÁä§ À̧ªÀgÁdgÀªÀgÀÄ
‘ s̈ÁªÀ£Á’ ªÀÄvÀÄÛ ̧ ÀªÀÄÄAUÀ® r. ̈ ÁzÀ°ðgÀªÀgÀÄ ‘£Á£ÀÄ ªÀÄvÀÄÛ
¨sÁªÀ£ÉUÀ¼ÀÄ’, J£ÀÄßªÀ ¸ÀAPÀ®£ÀUÀ¼À£ÀÄß ºÉÆgÀvÀAzÀÄ f¯ÉèAiÀÄ
¨sÀgÀªÀ̧ ÉAiÀÄ PÀ«AiÀÄwæAiÀiÁVzÀÝgÉ.

EªÀgÀ eÉÆvÉ-eÉÆvÉUÉ PÁªÀå PÀÈ¶AiÀÄ°è vÉÆqÀVPÉÆAqÀÄ ºÀ®ªÁgÀÄ
¸ÀA¥Á¢PÀ ¸ÀAPÀ®£ÀUÀ¼À°è ºÁUÀÆ ¥ÀwæPÁ ¥ÀæPÀluÉAiÀÄ°è
¥ÀæPÀlUÉÆAqÀÄ AiÀiÁªÀÅzÉÃ ̧ ÀéAvÀ ̧ ÀAPÀ®£ÀUÀ¼À£ÀÄß ªÀiÁqÀzÉÃ vÀªÀÄä
PÀ«vÁ ±ÀQÛ¬ÄAzÀ ºÀ®ªÁgÀÄ UÀnÖ PÀ«vÉUÀ¼À£ÀÄß PÀnÖPÉÆlÄÖ ºȨ́ ÀgÀÄ
ªÀiÁrzÀ ̈ sÁgÀwªÉÆÃºÀ£À, PÉÆÃmÉ ̧ ÀgÀ̧ Àéw, Dgï.PÀ¼À̧ ÀzÀ, C¥Àtð
¥ÉAqÀèPÀgÀ, ̈ sÀæºÀäªÉÃtÂ ºÁ¢ªÀÄ¤, ̈ Á£ÀÄ É̈ÃUÀA, ̧ ÀAzsÁå PÀÄ¥À£ÉÃ¹,
gÀÄQäÃtÂªÀÄÄzÀÄÝgÁªï, PÉ.®QëöäÃ, ªÀiÁAiÀÄzÉÃ« ZÀgÀAwªÀÄoÀ,
C£Àß¥ÀÆtð AiÀÄ°UÁgÀ, VjeÁ ºÀÆUÁgÀ ªÀÄÄAvÁzÀªÀgÀ PÀ«vÁ

±ÀQÛAiÀÄ£ÀÄß G¥ÉÃQȩ̈ ÀÄªÀAw®è.

»ÃUÉ gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄ ªÀÄ»¼Á PÁªÀå ¸ÀÈ¶Ö PÀrªÉÄ
AiÀiÁVzÀÝgÀÆ ̧ ÀvÀå¢AzÀ UÀªÀÄ£ÁºÀðªÁVzÉ. F ̈ sÁµÉAiÀÄ MvÀÛqÀ
UÀ¼ÀÄ PÁ® ̧ ÀAzÀ̈ sÀðzÀ ̧ ÀªÀÄ Ȩ́å ̧ ÀªÁ®ÄUÀ¼À ªÀÄzsÀåzÀ®Æè J®èªÀ£ÀÆß
CjvÀÄ PÁªÀå gÀa¹zÀ ªÀÄ»¼ÉAiÀÄgÀÄ ¤gÀAvÀgÀ PÀÈ¶ PÉÊUÉÆArzÁÝgÉ.
DAiÀiÁ PÁ®zÀ ̧ ÀAzÀ̈ sÀðzÀ°è £ÀqÉzÀ C£ÉÃPÀ WÀl£É, ºÉÆÃgÁl,
À̧ªÀÄ Ȩ́å ºÁUÀÆ ¥ÀæZÀ°vÀ «zÀåªÀiÁ£ÀUÀ¼À£ÀÄß PÀÄjvÀÄ DVAzÁUÀ̄ ÉÃ
À̧àA¢ü̧ ÀÄªÀ  UÀÄt EªÀgÀ°è ̧ ÀÆPÀëöäªÁV PÀAqÀÄ§gÀÄvÀÛªÉ. »ÃUÁV

E°èAiÀÄ PÀªÀAiÀÄwæAiÀÄjUÉ ¸ÁA¸ÀÌçwPÀªÁzÀ ¥Àj¸ÀgÀ«zÉ. C£ÉÃPÀ
¸Ë®¨sÀåUÀ¼À PÉÆgÀvÉAiÀÄÆ EzÉ. EªÉ®è «ÄÃj ¤AvÁUÀ ºÉÆ¸À
¸ÀªÀÄ£ÀéAiÀÄ ºÁ¢ ºÀÄqÀÄPÀÄvÁÛgÉ.

gÁAiÀÄZÀÆgÀÄ f¯ÉèAiÀÄ PÁªÀåPÀÆÌ ªÀÄ»¼Á PÁªÀåPÀÆÌ §ºÀ¼ÀµÀÄÖ
CAvÀgÀ zÉÆgÉAiÀÄÄvÀÛzÉ. C¢CAvÀgÀzÉÆ¼ÀUÉ ºÉÆ À̧ aAvÀ£ÉUÀ¼À£ÀÄß
PÀªÀAiÀÄwæAiÀÄgÀÄ ºÀj¹zÀÄÝ ±ÁèWÀ¤ÃAiÀÄªÁzÀÄzÀÄ.

PÀ£ÀßqÀ PÁªÀå CªÀ̄ ÉÆÃPÀ£ÀzÀ ̧ ÀAzÀ̈ sÀðzÀ°è gÁAiÀÄZÀÆgÀÄ f É̄èAiÀÄ
PÁªÀå PÀÄjvÀÄ aAvÀ£É-ZÀZÉðUÀ¼ÀÄ-«ªÀÄ±ÉðUÀ¼ÀÄ DV®èªÉAzÁUÀ
£ÀªÀÄä ªÀÄ»¼Á PÁªÀåªÀÇ E£ÀÆß zÀÆgÀzÀ ªÀiÁvÁVzÉ. £ÀªÀÄä°è
C£ÉÃPÀ ¥ÀÄgÁtPÁgÀgÀ ¥ÀÄgÁtUÀ¼ÀÄ f¯ÉèAiÀÄ°è LªÀvÀÛPÀÆÌ ºÉZÀÄÑ
ºÉÆgÀ§A¢ªÉ. ºÉÆ¸ÀUÀ£ÀßqÀ ¸À¤ßªÉÃ±ÀzÀ°è £ÀªÉÇÃzÀAiÀÄ
gÀZÀ£ÉUÉÆAqÀ PÁ® ±ÀvÀªÀiÁ£ÀUÀ¼À £ÀAvÀgÀ PÁªÀå ̧ ÀÈ¶ÖUÉÆArzÉ.

ªÀÄ»¼ÉAiÀÄgÀÄ PÁªÀå gÀZÀ£ÉUÉ PÉÊ ºÁQzÀÄÝ  1974 jAzÀ. C°èAzÀ
»rzÀÄ E°èAiÀÄ vÀ£ÀPÀ f¯ÉèAiÀÄ ªÀÄ»¼Á PÁªÀå ºÉÆgÀ§AzÀzÀÄÝ.
MA§vÀÄÛ PÀªÀAiÀÄwæAiÀÄgÀ ªÀÄÆªÀvÀÄÛ PÀªÀ£À ̧ ÀAPÀ®£ÀUÀ¼ÀÄ ªÀiÁvÀæ
zÉÆgÉAiÀÄÄvÀÛªÉ. ªÀÄ»¼Á PÁªÀåzÀ §UÉÎ AiÀiÁgÀÆ vÀ̄ ÉPÉr¹PÉÆAr®è.
FUÁUÀ¯ÉÃ JgÀqÀÄ ªÀÄ»¼Á ¸ÀªÉÄ äÃ¼À£ÀUÀ¼ÀÄ £ÀqÉ¢ªÉ.
»ÃVzÁåUÀ®Æ PÀÆqÁ ºÉÆgÀ §gÀzÉÃ EgÀÄªÀÅzÀÄ zÀÄgÁzÀÈµÀÖPÀgÀ
À̧AUÀwAiÀiÁVzÉ.

MEDICAL SCIENCE IN VACHANAS
Rekha B

Asst Professor , Dept of History, L.V.D College , Raichur-584101, Email Id: krpatil446@yahho.in

ABSTRACT: In the history of Karnataka, 12th Century witnessed many innovations not only in the field of science and also in
the spiritual area. Many saints and sharana’s started new movement in the spiritual domain. Their open mind gave birth to many
scientific innovations. In emphasizing the spiritual ideas of vachanas, its scientific importance is sidelined or neglected. If
peerely peep into scientific aspects of spiritual demonstration. We can realize innovative part of it in my paper as attempt has
been made to reveal medical aspect demonstrated by vachanakarti Akkamaha Devi and other sharanas. We are here looking at
these vachanas not only from the point of view of spirituality but also on the ground of scientific base. A sincere and cautious
effort should be made to demonstrate the same.
ªÀZÀ£ÀUÀ¼À°è ªÉÊzÀå «eÁÕ£À
12£ÉÃ ±ÀvÀªÀiÁ£ÀªÀÅè PÀ£ÁðlPÀzÀ EwºÁ¸ÀzÀ°è C£ÉÃPÀ ºÉÆ¸À
ºÉÆ¸À D«µÁÌgÀUÀ½UÉ ªÀÄÄ£ÀÄßr §gÉ¬ÄvÀÄ. DzsÁåwäPÀ PÉëÃvÀæUÀ¼À°è
±ÀgÀtgÀÄ vÀªÀÄäzÉÃ DzÀ ºÉÆ¸À jÃwAiÀÄ DAzÉÆÃ®£ÀªÀ£ÀÄß
¥ÁægÀA s̈À¹zÀgÀÄ. CªÀgÀ F ªÀÄÄPÀÛ ªÀÄ£À¸ÀÄì C£ÉÃPÀ jÃwAiÀÄ
ªÉÊeÁÕ¤PÀ ¸ÀA±ÉÆÃzsÀ£ÉUÀ¼À£ÀÄß PÉÊUÉÆArvÀÄ. £ÁªÉ®è CªÀgÀ
DzsÁåwäPÀvÉAiÀÄ°èAiÉÄÃ ºÉÆ¸ÀvÀ£ÀªÀ£ÀÄß dUÀwÛUÉ ¥ÀjZÀ¬Ä¸ÀÄªÀ

s̈ÀgÁmÉAiÀÄ°è CªÀgÀ ªÉÊeÁÕ¤PÀ ̧ ÀA±ÉÆÃzsÀ£ÉAiÀÄ£ÀÄß ªÀÄgÉwzÉÝÃªÉ.
DzsÀÄ¤PÀ dUÀvÀÄÛ 19-20-21 ±ÀvÀªÀiÁ£ÀzÀ°è ̧ ÀA±ÉÆÃ¢ü̧ ÀÄwÛgÀÄªÀ
C£ÉÃPÀ C«µÁÌgÀUÀ¼À£ÀÄß 12£ÉÃ ±ÀgÀªÀiÁ£ÀzÀ°è £ÀªÀÄä ±ÀgÀtgÀÄ
UÀÄgÀÄw¹gÀÄªÀ §UÉÎ vÀªÀÄä C£ÉÃPÀ ªÀZÀ£ÀUÀ¼À°è zÁR°¹zÁÝgÉ.
CªÀgÀ ªÀZÀ£ÀUÀ¼À£ÀÄß £ÁªÀÅ ªÉÊeÁÕ¤PÀ ªÀÄ£ÉÆÃ s̈ÁªÀ¢AzÀ
£ÉÆÃrzÁUÀ CªÀgÀ ¸ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ ¥ÀjZÀAiÀÄªÁUÀÄvÀÛªÉ
ªÀÄvÀÄÛ ¨ÉgÀUÀÄ ªÀÄÆr¸ÀÄvÀÛªÉ.
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±ÀgÀtgÀ ªÉÊeÁÕ¤PÀ ̧ ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ DzsÀÄ¤PÀ «eÁÕ£ÀzÀ C£ÉÃPÀ
«¨sÁUÀUÀ¼ÁzÀ RUÉÆÃ¼À «eÁÕ£À, ¨sËvÀ «eÁÐ£À, gÀ¸ÁAiÀÄ£À
«eÁÕ£À, fÃªÀ «eÁÕ£À, ¨sÀÆUÉÆÃ¼À «eÁÕ£À, ªÉÊzsÀå «eÁÕ£À,
ªÀÄ£ÉÆÃ«eÁÕ£À ªÀÄÄAvÁzÀ J¯Áè PÉëÃvÀæUÀ¼À°è C£ÉÃPÀ §UÉAiÀÄ
¸ÀA±ÉÆÃzsÀ£ÉUÀ¼À£ÀÄß PÉÊUÉÆArgÀÄªÀÅzÀÄ CªÀgÀ ªÀZÀ£ÀUÀ½AzÀ
w½AiÀÄ§ºÀÄzÁVzÉ.

ªÀÄ£ÀÄµÀå¤UÉ vÀUÀ®ÄªÀ gÉÆÃUÀ-gÀÄf£ÀUÀ½UÉ¯Áè CA¢£À
PÁ®zÀ°è ±ÀÆ±ÀÄæµÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄzÉ ªÀÄÆqsÀ£ÀA©PÉUÀ½UÉ
ªÀiÁgÀÄ ºÉÆÃV vÁAiÀÄvÀ, ªÀÄAvÀæ, vÀAvÀæUÀ¼À£Éß®è C£ÀÄ¸Àj¸ÀÄªÀ
PÁ®zÀ°è ±ÀgÀtgÀÄ ªÉÊeÁÕ¤PÀ ªÀÄ£ÉÆÃ s̈ÁªÀ£É¬ÄAzÀ aAw¹
CªÀ Å U À½U É ªÀ Äz À Ä Ý  P ÀAq À Ä»rzÀÄ d£À g À° è g À Äª À
ªÀÄÆqsÀ£ÀA©PÉUÀ¼À£ÀÄß zÀÆgÀªÀiÁqÀ®Ä ¥ÀæAiÀÄwß¹zÀgÀÄ.

CPÀÌªÀÄºÁzÉÃ«AiÀÄªÀgÀÄ vÀªÀÄä ªÀZÀ£ÀzÀ°è »ÃUÉ
ºÉÃ¼ÀÄvÁÛgÉ.

DºÁgÀªÀ QjzÀÄ ªÀiÁrgÀtÚ DºÁgÀªÀ QjzÀÄ ªÀiÁr
DºÁgÀ¢AzÀ ªÁå¢üºÀ©â §°ªÀÅzÀAiÀÄå

DºÁgÀ¢AzÀ ¤zÉæ, ¤zÉæ¬ÄAzÀ vÁªÀÄ¸É, CeÁÕ£À,
ªÉÄÊªÀÄgÉªÀÅ

CeÁÕ£À¢AzÀ PÁªÀÄ«PÁgÀ ºÉaÑ
PÁAiÀÄ«PÁgÀ, ªÀÄ£ÉÆÃ«PÁgÀ, EA¢æAiÀÄ «PÁgÀ
¨sÁªÀ «PÁgÀ, ªÁAiÀÄÄ «PÁgÀªÀ£ÀÄßAlÄ ªÀiÁr

¸ÀÈ¶ÖUÉ ¸ÀºÀÄzÁzÀ PÁgÀt PÁAiÀÄzÀ CwÃ ¥ÉÆÃµÀuÉ ¨ÉÃqÀ
CwÃ ¥ÉÆÃµÀuÉ ªÀÄÈvÀÄåªÉAzÀÄzÀÄ

d¥À, vÀ¥À, zsÁå£À, zsÁgÀuÉ ¥ÀÆeÉUÉ ¸ÀÆPÀë¢A
vÀ£ÀÄ-ªÀiÁvÀæ«zÀÝgÉ ¸Á®zÉÃ?

vÀ£ÀÄªÀ ¥ÉÆÃ¶¸ÀÄªÀ D¸ÉAiÀÄ wvÀéPÉÌ
«WÀßªÉAzÀÄzÀÄ

vÀ£ÀÄ ¥ÉÆÃµÀuÉ¬ÄAzÀ vÁªÀÄ¸À ºÉaÑ
CeÁÕ£À¢AzÀ

«gÀQÛ ºÁ¤,
CjªÀÅ £ÀµÀÖà ¥ÀgÀªÀÅ zÀÆgÀ ¤gÀPÉ ¤®«®èzÀ

PÁgÀt
ZÉ£ÀßªÀÄ°èPÁdÄð£À£ÉÆ°¸À §AzÀ PÁAiÀÄªÀ

PÉr¸ÀzÉ G½¹PÉÆ½îgÀAiÀÄå.

F ªÀZÀ£ÀzÀ°è CPÁÌªÀÄºÁzÉÃ« zÉÃºÁgÉÆÃUÀåzÀ ªÀÄºÀvÀé
«ªÀj¹zÁÝgÉ. F ªÀZÀ£À ¤dªÁV ªÉÊzsÀågÀÄ §gÉzÀÄPÉÆlÖ
OµÀzsÀ aÃnAiÀÄAwzÉ.  CPÁÌªÀÄºÁzÉÃ« ºÉÃ¼ÀÄªÀAvÉ F
zÉÃºÀªÀ£ÀÄß PÉr¸À¨ÁgÀzÀÄ, PÉqÀ®Ä PÁgÀtªÉAzÀgÉ zÉÃºÀzÀ
Cw ¥ÉÆÃµÀuÉ. EzÀ£ÀÄß vÀqÉzÀgÉ ºÀ®ªÁgÀÄ vÉÆAzÀgÉUÀ¼À£ÀÄß
zÀÆjqÀ§ºÀÄzÀÄ. Cw DºÁgÀ¢AzÀ gÉÆÃUÀUÀ¼ÀÄ ºÀÄlÄÖvÀÛªÉ.
D gÉÆÃUÀUÀ¼ÀÄ §°vÀÄ J¯Áè CAUÁAUÀUÀ½UÉ ºÀgÀqÀÄªÀÅªÀÅ.
CzÀÄ ºÉÃUÉA§ÄzÀ£ÀÄß «ªÀj¹zÁÝ¼É. Cw DºÁgÀ¢AzÀ ¤zÉæ
Cw ¤zÉæ¬ÄAzÀ vÁªÀÄ¸À ¥ÀæªÀÈwÛ ªÉÄÊªÀÄgÉªÀÅ ºÉaÑzÀAvÉ eÁÕ£À
PÀrªÉÄAiÀiÁV ºÀ®ªÁgÀÄ PÁAiÀÄ«PÁgÀUÀ½UÉ PÁgÀtªÁUÀÄªÀÅzÀÄ

¨ÉÆdÄÓ ºÉZÁÑV ̧ ÀA¢üªÁvÀ PÁtÄªÀzÀÄ, ºÀÈzÀAiÀÄ ̧ ÉÆÃvÀAvÉ
¥ÀÄ¥Àà¸ÀUÀ¼À PÁAiÀÄð PÀrªÉÄAiÀiÁV ±Áȩ́ ÀPÉÆÃ±ÀzÀ vÉÆAzÀgÉ
PÁtÄªÀzÀÄ, gÀPÀÛzÉÆvÀÛqÀ ºÉaÑ ªÀÄÆvÀæ¦AqÀUÀ¼ÀÄ ¸ÉÆÃvÀÄ
ªÀÄzsÀÄªÉÄÃºÀPÉÌ zÁjAiÀiÁUÀÄvÀÛzÉ. EAzÀÄ ªÉÊzÀågÀÄ ¸ÀºÀ
¸ÀÆÜ®PÁ¢AzÀ §gÀÄªÀ gÉÆÃUÀUÀ½UÉ Metabolic syn-
drome JAzÀÄ PÀgÉ¢zÁÝgÉ. EªÉ®è ¤AiÀÄAwæ¸À¨ÉÃPÁzÀgÉ
DºÁgÀzÀ°è «Äw EgÀ¨ÉÃPÀÄ. EªÉÃ ªÀiÁvÀ£ÀÄß ¸ÀªÀðdÕ£À
MAzÀÄ ªÀZÀ£ÀzÀ°è PÁt§ºÀÄzÀÄ.

“MAzÉÆívÀÄÛ GAqÀªÀ£ÀÄ AiÉÆÃV
JgÀqÉÆvÀÄÛ GAqÀªÀ£ÀÄ ¨sÉÆÃV
ªÀÄÆgÉÆvÀÄÛ GAqÀªÀ£ÀÄ gÉÆÃV
£Á¯ÉÆÌvÀÄÛ GAqÀªÀ£À ºÉÆvÉÆÌÃqÀÄ ºÉÆÃV”.

Cw DºÁgÀ ¸ÉÃªÀ£É¬ÄAzÀ ªÀÄ£ÉÆÃ«PÁgÀ §gÀÄªÀÅzÀÄ,
EA¢æÃAiÀÄUÀ¼ÀÄ ¤AiÀÄAvÀæt vÀ¥ÀÄàvÀÛªÉ. EA¢æÃAiÀÄ «PÁgÀUÀ¼À°è
¹PÀÄÌ ªÀåQÛ AiÀiÁjUÀÆ ̈ ÉÃqÀzÀªÀ£ÁV ºÁ¼ÁUÀÄªÀ£ÀÄ. zÉÃºÀzÀ°è
ªÁvÀ ̧ ÉÃj gÉÆÃUÀUÀ½UÉ PÁgÀtªÁUÀÄvÀÛzÉ. ºÁUÁV ̧ ÀPÁ®zÀ°è
JZÉÑvÀÄÛPÉÆAqÀÄ DºÁgÀªÀ£ÀÄß ¥Àæ¸ÁzÀªÉAzÀÄ ¹éÃPÀj¸À¨ÉÃPÀÄ.
¹UÀäAmï ¥ÁæAiÀiïØgÀªÀgÀÄ ºÉÃ¼ÀÄªÀAvÉ, “£ÀªÉÆä¼ÀV£À DvÀAPÀ
£ÁªÀÅ ¸ÉÃ«¸ÀÄªÀ DºÁgÀzÀ ªÉÄÃ¯É ¥Àæ¨sÁªÀ ©ÃgÀÄvÀÛzÉ”.
CPÁÌªÀÄºÁzÉÃ«AiÀÄÄ d¥À, vÀ¥À, zsÁå£À, zsÁgÀuÉUÀ½AzÀ ̧ ÀÆPÀëöä
±ÀjÃgÀ ºÉÆAzÀ¨ÉÃPÀÄ. ZÉ£ÀßªÀÄ°èPÁdÄð£À£À M°¸À§AzÀ F
zÉÃºÀªÀ£ÀÄß Cw ¥ÉÆÃµÀuÉ¬ÄAzÀ PÉr¸ÀzÉ CzÀ£ÀÄß ZÉ£ÁßV
ElÄÖPÉÆ¼Àî¨ÉÃPÀÄ.

“GzÀAiÀÄzÀ ªÀiÁVAiÀÄ ©¹®Ä CAUÀPÉÌ »vÀªÁ¬ÄvÀÄÛ
ªÀÄzsÁåºÀßzÀ ©¹®Ä CAUÀPÉÌ PÀqÀÄPÀptªÁ¬ÄvÀÄÛ”.

EzÀÄ CPÁÌªÀÄºÁzÉÃ« ªÀZÀ£ÀzÀ MAzÀÄ vÀÄtÄPÀÄ EzÀgÀ°è
JgÀqÀÄ ¥ÀæPÁgÀzÀ ©¹®ÄUÀ¼À£ÀÄß w½¸ÀÄvÁÛ¼É. ªÀÄÄAeÁ£É ©¹®Ä
MAzÀÄ ¥ÀæPÁgÀ CzÀ£ÀÄß £ÁªÀÅ J¼É©¹®Ä J£ÀÄßvÉÛÃªÉ. EzÀgÀ°è
P ÀrªÉÄ ±ÁR EzÀÄ Ý £ÀªÀÄU É ¨ÉÃPÁzÀ ¥À æª À iÁt
C¯ÁÖçªÀAiÉÆÃ¯Émï QgÀtUÀ¼ÀÄ EgÀÄvÀÛªÉ. F QgÀtUÀ¼ÀÄ vÀéZÉAiÀÄ
ªÉÄÃ¯É ¥Àæ¨sÁªÀ ©Ãj zÉÃºÀzÀ°è «l«Ä£ï ‘r’ vÀAiÀiÁgÁUÀÄ
ªÀAvÉ ªÀiÁqÀÄvÀÛªÉ. EzÀjAzÀ PÀÆ¸ÀÄUÀ¼À J®Ä§Ä ̧ ÀjAiÀiÁV
¨É¼ÉAiÀÄÄvÀÛªÉ. «l«Ä£ï ‘r’ PÉÆgÀvÉ ªÀÄPÀÌ¼À°è PÁtÄªÀÅzÀÄ
EzÀ£ÀÄß jPÉmïì gÉÆÃUÀªÉAzÀÄ PÀgÉAiÀÄÄvÉÛÃªÉ. EzÀgÀ ®PÀëtUÀ¼É
AzÀgÉ vÀ¯É §ÄgÀÄqÉ zÉÆqÀØzÁVgÀÄªÀÅzÀÄ, JzÉUÀÆqÀÄ ̧ ÀjAiÀiÁV
¨É¼ÀAiÀÄ¯ÁgÀzÀÄ, GzÀgÀUÀÆqÀÄ zÉÆqÀØzÁUÀÄªÀÅzÀÄ, PÁ®ÄUÀ¼ÀÄ
¸ÉÆlÖUÁªÀÅªÀÅ. EªÉ¯Áè «l«Ä£ï ‘r’ PÉÆgÉvÉAiÀÄ ®PÀëtUÀ¼ÀÄ.
J¼É ©¹®°è PÀÆ¸ÀÄ DrzÀgÉ ZÉ£ÁßV ̈ É¼ÀAiÀÄÄªÀÅzÀÄ EA¢£À
d£ÀjUÉ UÉÆvÀÄÛ. EzÀÄ 12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ d£ÀjUÀÆ w½¢vÀÄÛ.
«l«Ä£ï ‘r’ ºÉ¸ÀgÀÄ UÉÆwÛgÀ°QÌ®è. DzÀgÉ ªÀÄÄAeÁ£É
ªÀiÁV ©¹°¤AzÀ ªÀÄPÀÌ½UÉ »vÀ JA§ ¸ÀAUÀw w½¢vÀÄÛ.
ºÁUÉAiÉÄÃ ªÀÄzsÁåºÀßzÀ ©¹®Ä PÀptªÁ¬ÄvÀÄ. ±ÁRªÀÅ¼Àî
vÀ£Àß ¥Àæ̈ sÁªÀzÀ°è §AzÀ ¥Àæw ªÀ¸ÀÄÛªÀ£ÀÄß ̧ ÀÄqÀÄªÀAvÉ ªÀiÁqÀÄªÀÅ
zÀÄ PÀp£À ©¹®Ä fÃ«UÀ¼À ZÀªÀÄð WÀ£ÀUÉÆ½¸ÀÄvÀÛzÉ. vÀéZÉAiÀÄ
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fÃªÀPÀtUÀ¼À ªÉÄÃ¯É vÀ£Àß ¥Àæ¨sÁªÀ ©Ãj F fÃªÀPÀtUÀ¼ÀÄ
PÁå£Àìgï PÉÆÃ±ÀUÀ¼À£ÀÄß ¥ÀjªÀwð¸ÀÄªÀªÀÅ. »ÃUÉ ºÀ®ªÁgÀÄ
vÉÆAzÀgÉUÀ¼ÀÄ PÀpt ©¹°¤AzÀ §gÀÄªÀAvÁUÀÄvÀÛªÉ.

ZÉ£Àß§¸ÀªÀtÚ£ÀgÀÄ: ZÉ£Àß§¸ÀªÀtÚ£ÀªÀgÀÄ “PÀgÀt ºÀ¹UÉ” PÀÈw
ªÉÊzsÀåQÃAiÀÄ PÉëÃvÀæzÀ° èAiÉÄÃ CªÀÄÆ®å UÀæAxÀªÁVzÉ. 21£ÉÃ
±ÀvÀªÀiÁ£ÀzÀ°è ̧ ÀA±ÉÆÃ¢ü̧ À ̄ ÁUÀÄwÛgÀÄªÀ C£ÉÃPÀ ªÀiÁ»wUÀ¼ÀÄ
®¨sÀåªÁUÀÄwÛgÀÄªÀÅ zÀ£ÀÄß ªÉÊzsÀå dUÀvÀÄÛ D±ÀÑAiÀÄð¢AzÀ F
PÀÈw CzsÀåAiÀÄ£À ªÀiÁqÀÄwÛzÉ.

C£ÉÃPÀ ªÉÊzsÀåQÃAiÀÄ ªÀÄºÁ«zÁ®AiÀÄUÀ¼À°è F PÀÈwAiÀÄ PÀÄjvÀÄ
¸ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ £ÀqÉAiÀÄÄwÛgÀÄªÀzÀ£ÀÄß UÀªÀÄ¤¹zÀgÉ £ÀªÀÄUÉ®è
ZÉ£Àß§¸ÀªÀtÚ£ÀªÀgÀ ªÉÊzÀåQÃAiÀÄ «eÁÕ£ÀzÀ D¼À ¥ÀjZÀAiÀÄªÁUÀÄ
vÀÛzÉ. 12£ÉÃ ±ÀvÀªÀiÁzÀ°èAiÉÄÃ ZÉ£Àß§¸ÀªÀtÚ£ÀªÀgÀÄ gÀPÀÛzÀ £Á®ÄÌ
UÀÄA¦£À §UÉÎ gÀPÀÛ ¥ÀjZÀ®£ÉAiÀÄ §UÉÎ ªÀiÁ£ÀªÀ zÉÃºÀzÀ°ègÀÄªÀ
ªÀÄÆ¼ÉAiÀÄ §UÉÎ «¸ÁÛgÀªÁV w½¹zÁÝgÉ.
ªÀÄ£ÀÄµÀågÀÄ vÀªÀÄä CAUÀÄ®zÀ°è 96 CAUÀÄ® ¥ÀæªÀiÁt

JAlÄ UÉÃtÄ GzÀÝ, £Á®ÄÌ UÉÃtÄ CUÀ®
ªÀÄÆgÀÄ PÉÆÃn gÉÆÃªÀÄ zÁégÀUÀ¼ÀÄ
ªÀÄÆªÀvÉÛgÀqÀÄ ªÉÆ¼À »j PÀgÀ¼ÀÄUÀ¼ÀÄ

vÉÆA§vÉÛgÀqÀÄ ¸ÀAzÀÄUÀ¼ÀÄ
J¥ÀàvÀÄÛ »jAiÀÄ J®Ä§ÄUÀ¼ÀÄ
JA s̈ÀvÉÆÛAzÀÄ ¥sÀ®¥sÁ¼ÀV

£Á®ÄÌ ¥sÀ®ÄgÀÄ¢gÀ
ªÀÄÄ£ÀÆßgÀgÀªÀvÀÛ ¥sÀ®ªÀiÁA¸À

¥Àr¥ÀvÀå, ¥ÁªÀÅ ±ÉèÃµÀ×, ¥ÁªÀÅ ±ÀÄPÀè
EªÀÅ EµÀÖjAzÀ PÀÆrzÀÄÝ F ±ÀjÃgÀ.

F J®èªÀÇ dqÀ EªÀQÌ£ÀÄß fÃªÀ£ÀÄ ¸ÁQëAiÀiÁVzÀÄÝ
PÁgÀt.

PÉÆgÀvÉ ºÀÄnÖ ªÀÄ£ÀÄµÀå DPÁgÀªÁ¬ÄvÀÄ.........

F ªÀZÀ£ÀzÀ°è ZÀ£Àß§¸ÀªÀtÚ£ÀªÀgÀÄ ªÀiÁ£ÀªÀ ±ÀjÃgÀ gÀZÀ£É
(Human Physiology & Anatomy) §UÉÎ w½¹ «ªÀgÀªÁV
w½¹zÀ dUÀwÛ£À ªÉÆzÀ® ªÉÊzÀågÁVzÁÝgÉ.  DzÀgÉ ̈ É°ÓAiÀÄA£À
DAræAiÀÄ¸ï ªÉ¸Á°AiÀÄ¸ï Qæ.±À. 1543 gÀ°è §gÉzÀ “ªÀiÁ£ÀªÀ
zÉÃºÀzÀ gÀZÀ£É” dUÀwÛ£À ªÉÆzÀ® ªÉÊzÀå PÀÈwAiÀiÁVzÉ. F
ªÀZÀ£ÀzÀ°è w½¹gÀÄªÀAvÉ ¥ÀæwAiÉÆ§âgÀ JvÀÛgÀªÀÅ vÀªÀÄä JAlÄ
UÉÃtÄ EgÀÄvÀÛzÉ, £Á®ÄÌ UÉÃtÄ JzÉAiÀÄ ¸ÀÄvÀÛ¼ÀvÉ, ªÀiÁ£ÀªÀ
zÉÃºÀzÀ MlÄÖ gÉÆÃªÀÄ (PÀÆzÀ®Ä) UÀ¼ÀÄ ªÀÄÆgÀÄ PÉÆÃn
gÉÆÃªÀÄzÁégÀUÀ½gÀÄªÀÅzÁV w½¹gÀÄªÀ CªÀgÀ ¸ÀÆPÀëöäzÀÈ¶×
ªÀåPÀÛªÁUÀÄvÀÛzÉ.  zÉÃºÀzÀ°è ªÀÄÆªÀvÉÛgÀqÀÄ ªÉÆ¼À »jAiÀÄ
PÀgÀ¼ÀÄUÀ½gÀÄªÀÅzÁV w½¹zÁÝgÉ.

DzsÀÄ¤PÀ ªÉÊzsÀågÀ ¥ÀæPÁgÀ 600 ¸É.«ÄÃ. GzÀÝ ¸ÀtÚ PÀgÀÄ¼ÀÄ
ªÀÄvÀÄÛ 170 ̧ É.«ÄÃ. zÉÆqÀØ PÀgÀÄ½gÀÄªÀÅzÀÄ ºÉÃ¼ÀÄvÁÛgÉ. ªÀiÁ£ÀªÀ
±ÀjÃgÀzÀ°è J¥ÀàvÀÄÛ »jAiÀÄ J®Ä§ÄUÀ½gÀÄªÀ, «µÀAiÀÄ
w½¹zÁÝgÉ.

DzsÀÄ¤PÀ ªÉÊzsÀå «eÁÕ£ÀzÀ ¥ÀæPÁgÀ ªÀiÁ£ÀªÀ£À C¹Ü¥ÀAdgÀzÀ°è
MlÄÖ 206 ªÀÄÆ¼ÉUÀ½ªÉ ªÀÄvÀÄÛ JA§vÉÆÛAzÀÄ gÀPÀÛ£Á¼ÀUÀ½gÀÄªÀÅ
zÀ£ÀÄß w½¹zÁÝgÉ. 15-16£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è EAUÉèÃAr£À
¸Àgï. «°AiÀÄA ºÁªÉðgÀªÀgÀ£ÀÄß gÀPÀÛ ¥ÀjZÀ®£É ¥Àæw¥ÁzÀPÀgÉ
AzÀÄ £ÀA§¯ÁVzÉ. DzÀgÉ ZÀ£Àß§¸ÀªÀtÚ£ÀªÀgÀ ªÀiÁvÀÄ EªÀjV
AvÀ ªÀÄÄAa£ÀzÀÄ. ºÁUÉAiÉÄÃ gÀPÀÛzÀ (¥sÀ¯ÁgÀÄ¢gÀÄ) £Á®ÄÌ
UÀÄA¦£À §UÉÎ CAzÉÃ «ªÀj¹zÁÝgÉ. 1901 gÀ°è D¹ÖçÃAiÀiÁzÀ
PÁ¯ïð¯ÁåAqï ¹àÃ£Àgï F «ZÁgÀ w½¹zÀÝPÁÌV 1930 gÀ°è
£ÉÆÃ§¯ï ¥ÁjvÉÆÃµÀPÀ UÀ½¹zÀgÀÄ. ZÉ£Àß§¸ÀªÀtÚ£ÀªÀgÀ
ªÉÊzsÀåQÃAiÀÄ eÁÕ£À CªÉÆÃWÀªÁVvÉÛAzÀÄ ¸ÀàµÀÖªÁUÀÄvÀÛzÉ.

PÁqÀ ¹zÉÝÃ±ÀégÀgÀÄ: 1838gÀ°è dªÀÄð¤AiÀÄ ªÀÄyAiÀiÁ¸ï ¹èÃqÀ£ï
ªÀÄvÀÄÛ ¦üAiÉÆÃqÀgï EªÀgÀÄ £Á¬ÄAiÀÄ CAqÁA±ÀªÀ£ÀÄß
ªÉÆzÀ® ¨ÁjUÉ ±À¸ÀÛçaQvÉì ªÀÄÆ®PÀ ¥ÀjÃQë¹ ªÀÄ£ÀÄµÀå
CAqÁA±À EzÀgÀAvÉ EgÀÄªÀÅzÁV w½¹zÀgÀÄ. C°èAiÀÄªÀgÉUÉ
zÉÃºÀzÉÆ¼ÀV£À CAqÁA±À ¨É¼ÀªÀtÂUÉ §UÉÎ dUÀwÛUÉ AiÀiÁªÀ
«ZÁgÀªÀÇ UÉÆwÛgÀ°®è. DzÀgÉ 1723 gÀ°è fÃ«¹zÀÝ ªÀZÀ£ÀPÁgÀ
PÁqÀ¹zÉÝÃ±ÀégÀgÀÄ vÀªÀÄä ªÀZÀ£ÀzÀ°è UÀ¨sÁð±ÀAiÀÄ ªÀÄUÀÄ«£À
¨É¼ÀªÀtÂUÉ §UÉÎ w½¹zÁÝgÉ.

MAzÀÄ ªÀiÁ¸ÀPÉÌ ªÀiÁA¸ÀUÉÆAqÀ
JgÀqÀÄ wAUÀ½UÉ ¦AlUÀnÖ §AiÀÄPÉ vÉÆÃj
ªÀÄÆgÀÄ wAUÀ½UÉ CAPÀUÀnÖ ºÉÃ¹UÉ ºÀÄnÖ
£Á®ÄÌ wAUÀ½UÉ CAUÀgÀÆ¥ÀÄ ºÀÄnÖ
LzÀÄ wAUÀ½UÉ CªÀAiÀÄªÀUÀ¼ÀÄ ºÀÄnÖ
DgÀÄ wAUÀ½UÉ CªÀAiÀÄªÀUÀ¼ÀÄ §°zÀÄ
K¼ÀÄ wAUÀ½UÉ gÉÆÃªÀÄ ºÀÄnÖ
EAw ¥ÀjAiÀÄ°è ²ªÀPÀÈ¥É¬ÄAzÀ ¦AqÀªÀzsÀð£À
ªÁUÀ®Ä
EAw¥Àà ¦AqÀzÀ°è ²ªÉÃZÉÑ¬ÄAzÀ
DvÀä£ÀÄ ¥ÀæªÉÃ±ÀªÁzÁPÀët UÀ¨sÀðzÀ®° ²±ÀÄªÀÅ
G®ÄPÀÄªÀÅG

F jÃwAiÀiÁV DzsÀÄ¤PÀ ªÉÊzsÀågÀÄ ¸ÁÌöå¤AUï AiÀÄAvÀæzÀ
ªÀÄÆ®PÀ UÀ¨sÀðzÀ°ègÀÄªÀ ªÀÄUÀÄ«£À ¨É¼ÀªÀtÂUÉ §UÉÎ
w½AiÀÄÄªÀÅzÀ£ÉßÃ 17£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ªÀZÀ£ÀPÁgÀgÁzÀ
PÁqÀ¹zÉÝÃ±ÀégÀgÀÄ «ªÀgÀªÁV «ªÀj¹gÀÄªÀÅzÀ£ÀÄß £ÉÆÃrzÀgÉ
CªÀgÀ ªÉÊzsÀåQÃAiÀÄ eÁÕ£ÀzÀ §UÉÎ £ÁªÀÅ ¸ÀjAiÀiÁV
CxÉÊð¹PÉÆAr®è JA§ÄzÀÄ ¸ÀàµÀÖªÁUÀÄvÀÛzÉ.
C®èªÀÄ¥Àæ¨sÀÄUÀ¼ÀÄ: C¥ÀæwªÀÄ C£ÀÄ¨sÁ« C®èªÀÄ¥sÀæ¨sÀÄUÀ¼ÀÄ
ºÉÆA¢zÀ ªÉÊzsÀåQÃAiÀÄ eÁÕ£À C¥ÁgÀ UÀ©üðtÂ ¹ÛçÃAiÀÄ
¹ÜwUÀwUÀ¼À §UÉÎ vÀdÕ ªÉÊzsÀågÀ ¤®ÄªÀ£Éß C®èªÀÄ¥Àæ¨sÀÄUÀ¼ÀÄ
vÁ½zÁÝgÉ. EªÀPÉÌ®è ¸ÁQë F ªÀZÀ£À

“UÀ©üðtÂ ¹ÛçÃUÉ Gt°QÌzÀqÉ D UÀ¨sÀðzÉÆ¼ÀUÀt
²±ÀÄªÀÅ vÀÈ¥ÀÛªÀºÀÄzÀ®èzÉ
D ¹ÛçÃAiÀÄ UÀ s̈ÀðzÀ ªÉÄÃ¯É ̧ À°® ¥ÀzÁxÀðUÀ¼ÀGQÌzÀqÉ
D UÀ¨sÀðzÉÆ¼ÀUÀt ²±ÀÄvÀÈ¥ÀÛ£ÁUÀ§®ÄèzÉÃ?”
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JA§ ªÀiÁvÀÄ vÁ¬Ä-ªÀÄUÀÄ«£À ¸ÀA§AzsÀ w½¸ÀÄvÀÛzÉ. ²±ÀÄ
vÀÈ¥ÀÛ£ÁUÀ®Ä vÁ¬Ä Gt¨ÉÃPÉÃ ºÉÆgÀvÀÄ UÀ¨sÀðzÀ ªÉÄÃ°lÖgÉ
²±ÀÄ vÀÈ¥ÀÛªÁUÀÄªÀÅ¢®è. vÀªÀÄä ªÀÄvÉÆÛAzÀÄ ªÀZÀ£ÀzÀ°è
“§¹zÉÆ¼ÀV£À PÀÆ¹AUÉ” ¨ÉÃgÉ Hl, ¨ÉÃgÉ «ÄÃºÀ(eÁÕ£À)
GAmÉ? JAzÀÄ ¥Àæ²ß¸ÀÄvÁÛ vÁ¬ÄAiÀÄ ¸ÀÄR-zÀÄBRUÀ¼À°è
ªÀÄUÀÄ«UÀÄ C£Àé¬Ä¸ÀÄvÀ ÛzÉA§ÄzÀÄ DzsÀÄ¤PÀ «eÁÕ£À
¸ÀA±ÉÆÃ¢ü¹zÀ ̧ ÀvÀåªÀ£ÉßÃ C®èªÀÄ¥Àæ̈ sÀÄ CAzÉÃ vÀªÀÄä ªÀZÀ£ÀzÀ°è
ºÉÃ½zÁÝgÉ.

ªÀÄrªÁ¼À ªÀiÁazÉÃªÀgÀ 370 gÉÆÃUÀ¼À §UÉÎ w½¢gÀÄªÀ
PÀÄjvÀÄ vÀªÀÄä ªÀZÀ£ÀzÀ°è w½¸ÀÄvÀÛ F gÉÆÃUÀUÀ¼ÀÄ ªÁ¹AiÀiÁUÀ
¨ÉÃPÁzÀgÉ ªÀÄ¢Ý£À eÉÆvÉUÉ ªÀiÁ£À¹PÀ zÀÈqsÀvÉAiÀÄÄ CªÀ±ÀåPÀªÁV
zÉ JAzÀÄ w½¹zÁÝgÉ.

vÀzÀÄÝ, vÀÄj, ¨ÁªÀÅ, §UÀzÀ¼À, ²ÃvÀ, ªÁvÀ, §ºÀÄdgÀ
ºÉÆmÉÖ¨ÉÃ£É, PÉlÖºÀÄtÄÚ, ªÉÄÊPÀÄµÀÖ ªÉÆzÀ¯ÁzÀ

ªÀÄÄ£ÀÆßgÀ CgÀªÀvÀÄÛ ªÁå¢UÀ¼À ²ªÀ£ÀÄ ºÀjAiÀÄ ©lÄÖ
£ÉÆÃqÀÄªÀ

EzÉ®è ²ªÀ£À PÀgÀÄtªÁzÀ®èzÉ ºÉÆÃUÀªÀÅ.

JA§ ªÀiÁw¤AzÀ ««zsÀ gÉÆÃUÀUÀ¼À ¥ÀjZÀAiÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À
OµÀzÉÆÃ¥ÀZÁgÀUÀ¼À eÁÕ£À«vÉ ÛAzÀÄ F ªÀZÀ£À¢AzÀ
¸ÀàµÀÖªÁUÀÄvÀÛzÉ.

MmÁÖgÉ 12£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ±ÀgÀt-±ÀgÀuÉAiÀÄgÀÄ DzsÁåvÀä
eÁÕ£ÀzÉÆA¢UÉ ªÉÊzsÀåQÃAiÀÄ eÁÕ£ÀªÀ£ÀÄß ºÉÆA¢gÀÄªÀÅzÀÄ CªÀgÀ
ªÀZÀ£ÀUÀ½AzÀ ªÀåPÀÛªÁUÀÄvÀÛzÉ. £ÁªÉ¯Áè CªÀgÀ ªÀZÀ£ÀUÀ¼À£ÀÄß
PÉÃªÀ® DzsÁåvÀä zÀÈ¶×PÉÆÃ£À¢AzÀ £ÉÆÃqÀzÉ ªÉÊeÁÕ¤PÀ
zÀÈ¶×PÉÆÃ£À¢AzÀ £ÉÆÃrzÁUÀ £ÀªÀÄUÉ CªÀgÀ ¤dªÁzÀ
eÁÕ£ÀzÀ ¥ÀjAiÀÄ ¥ÀjZÀAiÀÄªÁUÀÄvÀÛzÉ. F ¤nÖ£À°è ¥ÀæAiÀÄvÀßUÀ¼ÀÄ
¸ÁUÀ° JAzÀÄ D²¸ÀÄªÉ.
DPÀgÀ UÀæAxÀUÀ¼ÀÄ
1) ªÀZÀ£À ¸ÀA¥ÀÄl
2) ªÀÄºÁªÀÄ£É – CT® ¨sÁgÀvÀ ±ÀgÀt ¸Á»vÀå ¥ÀjµÀvÀÄÛ,
ªÉÄÊ¸ÀÆgÀÄ, DUÀ¸ïÖ 2010.
3) ªÀÄºÁªÀÄ£É– CT® ¨sÁgÀvÀ ±ÀgÀt ¸Á»vÀå ¥ÀjµÀvÀÄÛ,
ªÉÄÊ¸ÀÆgÀÄ, dÆ£ï 2006.
4) ±ÀÆ£Àå ¸ÀA¥ÁzÀ£É

SEECH OUTCOME FOLLOWING PALATOPLASTY IN TELUGU SPEAKERS WITH CLEFT
PALATE

*Dr. M. Pushpavathi, **K. Soumya, ***A. Navya
*Professor, Department of Speech Language Pathology, **IInd M.Sc (SLP), ***Junior Research Officer, Department
of Speech Language Pathology, All India Institute of Speech and Hearing, Naimisham Campus, Manasagangothri,

Mysore-570006 , *Email: pushpa19@yahoo.co.in, **Email Id: sowmya_iway@yahoo.co.in, ***Email Id:
navyaaslp@gmail.com

Background and need: Clefts of the lip and palate are among the most common of all birth defects as the incidence
is 1 per 700 live births. They exhibit speech abnormalities characterized by any combination of hypernasality, nasal
air emission, weak consonants, short utterance length, and compensatory articulation productions. The primary step
of rehabilitation is surgical closure of the cleft. Surgical closure will aid in reduction of nasal regurgitation by separating
the oral from the nasal cavity and helps in balancing the oronasal coupling. The important aspects for successful
rehabilitation of the individuals with cleft lip and palate is undergoing post surgical speech therapy, however the same
was not made essential. Hence the present study highlights on the efficacy of surgical correction of cleft palate for
improving speech in individuals with cleft lip and palate.

Aim of the study: The aim of the present study is to compare the perception of hypernasality, presence of articulation
errors and speech intelligibility between pre and post surgical (palatoplasty) correction of cleft lip and palate.

Method: The present study included four individuals age ranging from 5 to 12 years with nonsyndromic cleft palate
(with or without cleft lip).  All the subjects underwent palatoplasty for closure of the cleft palate. The pre and postoperative
video recordings of spontaneous speech and repetition of words embedded with pressure consonants were used for
the perceptual evaluation. Three qualified speech language pathologists perceptually rated for hypernasality, type of
articulatory errors, and speech intelligibility on standardized four point rating scale developed by Henningsson (2007).

Results: The results indicated that, there was a reduction in hypernasality, articulatory errors, and improved speech
intelligibility. However, the above findings were not consistent across the subjects.

Conclusion: The surgical correction of the cleft palate resulted in better speech intelligibility scores during post
surgical recording than pre surgical condition. However, the perception of hypernasality and consistent articulatory
errors were evident which may be reduced with speech therapy.
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Introduction: Cleft lip (CL) and cleft palate (CP) are among
the most common congenital deformities in children , result-
ing in hypoplasia and distorted development of all tissues of
the lip and palate. The general incidence of cleft palate with or
without cleft lip is 1 per 700 live births. CL occurs more com-
monly seen in males than females (2:1), whereas CP is more
commonly seen in females than in males (2:1) (Friedman,Wang
and Milczuk., 2005).

The cleft of soft palate lead to escape of air through the nose
instead of the mouth. As result, individual with this condition
have hypernasality, misarticulation leading to unintelligible
speech. Primary speech characteristics of individuals with
CLP include: hypernasal resonance , decreased intraoral pres-
sures that cause weak pressure consonants, and audible na-
sal emissions during speech. The principal goal of cleft palate
surgery is to provide adequate velopharyngeal function for
typical speech development. There are several surgical meth-
ods developed to correct the palatal cleft. Although the opti-
mal intervention technique for the treatment of cleft-palate
repair remains controversial, a large variety of studies have
suggested that superior speech results may be obtained with
the palatoplasty .

Many studies have aimed to document the efficacy of the
surgery on speech. Chapman et. al., (2003) reported, speech
improvement in children with cleft palate after post surgical
intervention. The study included thirty, 2- year old infants.
Participants were divided into two categories: 15 infants had
a cleft lip+/- palate; the remaining 15 were non cleft palate.
Participants were observed, video recorded and audio re-
corded in their houses pre and post surgery during play and
communication with their primary caregiver. The results re-
veal a positive relationship between percentages of true stops
produced pre and post surgically. An increase of emerging
consonants, size of true consonant inventory, production of
true stops, and lexical development during post surgery was
observed.

A study by Kirshner, et al. (2010) assessment regarding opti-
mal surgical intervention which included a sample size of 390
children with cleft lip and palate who had undergone palato-
plasty. Results indicated that, 93.4% of individuals had mild
or no hypernasality 88.4% of individuals had no or inaudible
nasal escape and 97.2% no articulation errors associated with
velopharyngeal incompetence. The above studies concluded
that, individual  who had undergone the palatoplasty yielded
better speech outcomes. In contrast, Pamplona, Ysunza, and
Guerrero (1996) reported individuals with post surgical pala-
tal closure exhibiting articulation errors due to velopharyngeal
dysfunction. During speech production the velopharyngeal
sphincter must close off the nose to properly articulate con-
sonants such as /p/, /b/, /g/, /t/, and/d/. However, due to
velopharyngeal dysfunction speech sounds will be hyperna

sal resulting in reduced speech intelligibility.

The literature provides spectrum of speech and language
errors exhibited by individuals with CLP after palatoplasty.
There speech errors can be result of velopharyngeal dys-
function or developmental mislearning of the articulatory
placements. Studies have also suggested postsurgical man-
agement is effective in treating speech and language among
children with repaired cleft palates. In these context, the
present study investigate the efficiency of surgical correc-
tion of cleft palate speech outcome in terms of hypernasality,
speech intelligibility and type of articulation errors in Telugu
speaking children with cleft palate

Aim of the study: The aim of the present study is to compare
the hypernasality, presence of articulation errors and speech
intelligibility across pre and post surgical (palatoplasty) cor-
rection of cleft palate.

Method
Participants: Four children with nonsyndromic cleft palate
were participated in the study. The children age ranged from
5 to 12 years (mean age of 8years 8 months) and included 2
boys and 2 girls. All children were native speakers of Telugu.
Three of them had unilateral complete cleft lip and palate
(with repaired cleft lip) and remaining one child had isolated
soft palate cleft. The children did not had any associated
congenital anomalies, sensorineural hearing impairment, cog-
nitive deficits, or neurological involvement. All the subjects
underwent palatoplasty for closure of the cleft palate and not
attended speech therapy.

Procedure: All participants underwent speech assessment
preoperatively, and one month postoperatively. The speech
sample of each participant was video recorded. The speech
sample consists of the repetition of words embedded with
pressure consonants from Telugu test of articulation profile
(TTAP) and spontaneous speech. The production of pres-
sure consonants requires intraoral pressure for production
and were therefore particularly sensitive to the effects of
velopharyngeal insufficiency.

 Analysis: The words embedded with pressure consonants
were analyzed for place and manner of articulatory errors in
terms of substitutions, omissions, distortions and additions
of pressure consonants. The resonance (hypernasality) and
speech intelligibility were analyzed using a standard 4 point
rating scale(0= normal; 1= mild; 2 = moderate; and 3 = severe)
developed by Henningsson (2008) as shown in table 1 and 2.
The spontaneous speech samples recorded during pre and
post operation were blind folded and rated by three graduate
SLP’s. Mean of perceptual rating of hypernasality and speech
intelligibility was considered. Descriptive statistics was used
to explain the results of the present study as the number of
subjects included were only four.
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Table 1
Severity rating and corresponding descriptors for Hypernasa
lity parameter
Severity Rating Descriptors
0= WNL Nasality does not exceed nasality heard

in regional speech There is no perceptual
evidence of cleft type speech

1= Mild Nasality exceeds regional speech
nasality There is increased nasality
heard on high vowels primarily

2- Moderate Hypernasality is perceived and draws
attention to itself and away from the
massage There is increased
hypernasality heard on high and low
vowels

3- Severe Hypernasality is perceived as pervasive
and interferes with speech understand
ability There is an increased nasality
heard on vowels and some voiced
consonants

X =Missing data

Table 2
Severity Rating and corresponding Descriptors for speech
understandability
Severity rating Descriptor
0= WNL Speech is always easy to understand
1= Mild Speech is occasionally hard to under

stand
2= Moderate Speech is often hard to understand
3= severe Speech is hard to understand most of

the time
X= Missing data

Results
Perception of hypernasality across condition: All the sub-
jects exhibited mild to severe perception of hypernasality on
four point standardized rating scale before surgical correc-
tion of cleft. There was significant reduction in the percep-
tion of hypernasality from pre to post surgical speech evalu-
ation as shown in Figure 1. The hypernasality deceased from
moderate to mild hypernasality in two  individuals and mod-
erately severe to moderate hypernasality in the remaining two
individuals. The reduction in hypernasality can be attributed
to surgical closure of abnormal opening between the nose
and mouth led to reduction in air escape through the nose
while speaking which in turn helped the individuals. The re-
sults support the  findings of Sie,  Tampakopoulou, 
Sorom, Gruss, and Eblen (2001) who reported  70.8% of 48
individual with cleft lip and palate demonstrated no or mild
hypernasality after palatoplasty and Perkins, Lewis, Gruss,
Eblen, and Sie (2005) reported that, 66.9% of 148 demonstrated
no or mild hypernasality after palatoplasty. Some of the stud-
ies reported there was complete reduction in hypernasality
after the palatal surgery. Recent study by Elassy, Elrashedy,

Behairy, Elazez, Sawy and Ayman (2007) compared
hypernasality in speech during pre and post operative palato-
plasty in 24 individuals with cleft lip and palate of 11 males
and 13 females in age range of 3 to 13 years. There results
indicated that, 66.7 % of individuals were free of any degree
of hypernasality.

Figure 1: speech outcome- pre and post hypernasality scores
Comparing the presence of articulatory errors between pre
and post surgical correction of cleft palate: As a result of
cleft all the subjects were exhibiting misarticulations in speech
production. Incresed articlatory errors were present on
alveolars which was 40% followed by dentals (25%), pala-
tal(15%), velars and bilabials (10%) preoperative speech
evaluation. There was a decrese in the articulatory errors
followed by surgical cloure of cleft palate and simlar pattern
of place errors were exhibited as 30% alveolars, 20% dentals,
10% palatal, 7% velars and 5% bilabials . Production of al-
veolar require the contact between tongue and alvelar ridge
leading to articulatory closure for building the air pressure to
produce speech. however, the subjects were having palatal
clefts from alveolar ridge and extendig to the posterior palate.
The reduction in articulatory errors were noticed after the
sugical correction of cleft as shown in Figure 2. The results
are in accordance with the study by Jyotsna, Sunitha and
Hussain (2009), who reported decrease in the articulatory
errors when they compared the preoperative and postopera-
tive palatal surgery in all the 192 Tamil speaking patients of
age 10 years. However, the research study by Perkins, Lewis,
 Gruss, Eblen, and Sie (2005) reported after palatoplasty 83.1
% of 148 patients’ demonstrated complete recovery in articu-
lation contradictory to the findings of the present study. The
reduction or complete recovery from articulatory errors de-
pends on variables related to type of articulatory errors, ex-
tent of cleft, age, and type of surgical correction of the cleft.
In the present study the mean age of surgical correction is 8
year 8months, where in the study by Elassy, et al.,  (2007)
surgical correction was performed at the age of 6.5 years and
results indicated that, 83.4 %of patients had no aberrant ar-
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ticulation related to velopharyngeal incompetence . The less
number of articulatory errors were reported to be velars in the
present study as the subjects were exhibiting the palatal cleft
extended from alveolar region to hard palate and soft palate is
barely involved exhibiting improved velopharyngeal closure.
Similar results were reported by Spauwen, Brouwe, and
Schutte (1992) who conducted a study on 10 subjects with
cleft lip and palate mean age 3 year 5 months results indicated
that 83% of subjects exhibited no aberrant articulation errors
related to velopharyngeal incompetence after the palatoplasty.
The majority of errors were substitutions and omissions of
stop consonants and fricative sounds due to difficulty in
building up of intraoral air pressure for production of these
consonants because of velopharyngeal dysfunction or de-
velopmental mislearning of the articulatory placements.

Figure 2: Speech outcome—pre and post operative articula-
tion errors in different place of articulation

Comparing speech understandability across condition: The
speech was often hard to understand for two subjects and
hard for another two subjects due to the presence of the air
escape through the nasal cavity along with articulatory er-
rors as a result of cleft palate. After the surgical correction of
the cleft palate significant reduction in the difficulty in under-
standing speech as shown in Figute 3. The increase in speech
intelligibility can be attributed to significant improvement in
the articulation and resonance postoperatively. Sie, Tampak
opoulou, Sorom, Gruss, and Eblen, LE. (2001), reported 56.6%
of the 48 individuals demonstrated improvement in intelligi-
bility after the palatoplasty. Another study by Yu , Chen, and
Chen (2001) had documented a complete improvement  in 98
% of subjects after the palatal repair in speech intelligibility
out of  46 subjects with cleft palate.  Similarly, Deren, et al.,
(2005) also demonstrated 85 % of 27 patients shown improve-
ment in speech intelligibility after palatoplasty. In addition to
that Jyotsna, Sunitha, and Hussain (2009), analyzed post op-
erative speech outcomes of primary palatal repair in 131 indi-
viduals with cleft lip and palate at the age of 10 years. They
reported significant improvement in speech intelligibility
across all the patients in accordance with the results of the
present study.

Figure 3: Speech outcome—pre and post operative speech
understandability score

Conclusions: Children with cleft palate face a variety of com-
munication challenges in their daily lives, including
hypernasality in speech due to velopharyngeal insufficiency,
articulation problems and language delay. As technology
advances, more and more solutions are offered. One of the
primary solutions offered to children with a cleft palate +/-
cleft lip is surgrical correction.  According to many findings,
surgery closes the cleft of the palate and creates an anatomi-
cal separation between the oral and nasal cavities. This will
help the child to direct the air in to the oral cavity while pro-
ducing the speech. Palatoplasty is a best intervention tech-
nique due to vast amounts of successful speech outcomes,
highest successful rate in velopharyngeal insufficiency. The
present study also showed a positive impact of the palato-
plasty where there is good improvement in overall speech of
individuals with cleft palate. Shortcoming in the design of
this study must be acknowledged. Shortcoming in the de-
sign of this study is size of the sample is small.
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HEARING LOSS IN THE ELDERLY
Dr. Radhika Kalaiselvi,

Chennai

The aged refers to one specific age grouping and to a particular stage or point in the life cycle or life course.This is the
group we define as old, elderly or senior citizen, it occupies the later part of the aging process or the llife span.

Though many old people do have some health problems, the majority of those over age 65 have hearing loss. As with
all sensory system in the human body, there is a progressive degeneration in the auditory system with aging which
leads to hearing impairment in th affected individuals, termed as”PRESBYACUSIS”.

Defined as ‘the lessening of the acuteness of hearring that characterizes old age’;Hearing loss affects them
communicatively,socially and occupationally.Most people complain of difficulty in hearing which is worse in the
presence of background noise so that they find conversations difficult to follow. Many people eventually become
socially isolated and even depressed.

As there is no curative treatment  for deafness associated with aging the main aim in management is to assess the
degree of disability to provide a hearing aid and to improve communication ability.

With this background an attempt is made to find out  and analyse the  problem of the elderly who had come for
hearing evaluaton and rehabilitation in the month of July, and  August to the Audiology& Speech therapy section of
Thedepartment ofENT,Govt. Stanley Hospital Chennai-1 .Those of 55years and above were taken into consideration.The
onset of hearing loss,the interference of hearingloss in their day today life, the acceptance /rejection of their problem,
the readyness to bring the elderly for evaluation andrehablitation by the family members  were  obtained by interview
method. Of  116 registered 37 were females ,  79were males .Thestudy revealed that  there is a delay in recognition
and acceptance of having hearing loss,the decision to come for evaluation is forced by their fear of losing the job in
men ,the acceptance to wear amplif ication device,their family members’ cooperation in case of
females.CONCLUSION.Aged hearing impaired women  without spouse face more problem in society than the aged
men with hearing impairment.

HEARING LOSS IN THE ELDERLY: The aged refers to one
specific age grouping and to a particular stage or point in the
cycle or life course. This is the group we define as old, elderly
or  senior citizen it occupies the late part of the aging process
or the life span, though many old people do have some  health

problems, the majority of those over age 65 have hearing
loss. As with all sensory system in the human body, there is
a progressive degeneration in the auditory system with ag-
ing which leads to hearing impairment in the affected indi-
viduals, termed as “PRESBYACUSIS”. Defined as ‘ the less-
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ening of the acuteness of hearing that characterizes old age’
; hearing loss affects them communicatively, socially and oc-
cupationally. Most people complain difficult in hearing which
is worse in the presence of background noise so that  they
find  conversations  difficult to follow. Many    people eventu-
ally become socially isolated and even depressed as there is
no curative treatment for deafness associated with aging. The
main aim in management is to assess the degree of disability
to provide a hearing aid improve communication ability.

With this background an attempt is made to find out and
analyze the problem of the elderly who  had    come for hearing
evaluation and rehabilitation in the month of July and August
to the audiology and the speech therapy section of the de-
partment of ENT, Govt. Stanley hospital Chennai-01.

Those of 55 years and above were taken in to consideration.
The onset of hearing loss the interference of hearing loss in
their day today life, the acceptance/rejections of their prob-
lem, the readiness to bring elderly for evaluation and rehabili-
tation, by the family members were obtained by interview
method. Of 116 registered 37 females 78 were males and 1 was
transgender. The study revealed that there is a delay in rec-
ognition and acceptance of having  hearing loss their fear of
expenses even to attend the government hospitals, the deci-
sion to come for evaluation is forced by their fear of losing
the job in men, the family members’ co-operation in case of
females especially those without their spouses.

NEED AND AIM OF THE STUDY: The amount of importance
given to ophthalmological,  loco motor  difficulties and neu-
rological disorders is not given to hearing loss in elderly in
Indian scenario.Especialy the middle , lower income groups’
budgets do not give  importance to hearing impairment ,make
them postpone the visits to hearing health care professionals
on the part of elderly. Our hospital cater to the middle, lower
income and below poverty line people, being situated in north
Chennai, older people brought exclusively for hearing evalu-
ation are scarce. After the hearing loss has reached the high-
est level, only are they brought. This prompted to take up the
study.

METHOD: The study considered 116 elderly individuals of
above 55 years of age who had attended the audiology and
speech therapy section of ENT department government
Stanley medical college & hospital Chennai-01. Of this 116
females were 37 males were 78 and one was transgender. The
inclusions criteria for the group was  healthy elderly with
normal intact tympanic membrane, no previous history of ear
discharge, should not be diabetic or anyother prolonged ill-
ness/ treatment having taken for the same: no neurological/
psychological problems and should not be complaining of
memory loss are other cognitive difficulties. The question-
naire was presented to them in their mother tongue Tamil.

QUESTIONNAIRE:
1 .Whether the identification of hearing loss was by self/

family members
2 .  How  many years after the onset of hearing loss patient is
coming for evaluation
3 .  Reason for reluctance to come for evaluation.
4 .Decision to come  for  evaluation induced by self motiva-
tions/ family members / co-workers/ employers.
5 .Recognition and acceptance of hearing loss.
6 .Acceptance to wear hearing amplifications .
RESPONSES:
I.IEDNTIFICATION  OF HEARING LOSS : 101 had identified
themselves, 15 were identified by family members

II.THE NUMBER OF YEARS AFTER THE ONSET OF HEAR-
ING LOSS EVALUATION INITITED : the trans gender indi-
vidual had come evaluations 6 months after the onset:likewise
2 men and 1 woman had come. 13 individuals had come after
1 year;23 people came after 2 years:22 of them came after 3
years 29 of them had attended after 4 years: 24 of them had
come after 5 years and above the onset of hearing loss

III. DECISION TO COME FOR EVALUATION  INDUCED
BY
69 of them had come  by self motivations as the hearing loss
has reached beyond their managing level, 32 were brought
by relatives 11 of them had come due to the initiation of the
co-workers, 4 of them had been pressurized  by their employ-
ers
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IV. REASON FOR RELUCTANCE TO COME
FOREVALUATION :
51 of them were afraid of expenses, 25 of them were in want of
accompanying persons,10 of them were fearing for any sur-
gery would be suggested, 30 of them were shy of coming  to
seek help

V.RECOGNATION AND ACCEPTANCE OF HEARING
LOSS:
112 had recognized and accepted their hearing loss: 4 of them
did not accept the hearing loss.

VI.ACCEPTANCE TO WEAR THE HEARING AMPLIFICA-
TION
101 had accepted to use the amplification device to females
did not want to  wear the aid, for 13 of them the amplification
was found not useful as their hearing loss had reached maxi-

mum level .

RESULTS AND DISCUSSIONS: Descriptive analysis was
used to   analyze, the results are discussed with respect to
each question and their responses by participants. The hear-
ing loss was identified by self in 69 of the male members 30 of
the female members, by family members8 men and 7 women
respondents. They come for evaluation after the loss pro-
gressed beyond their management. The reason for their post-
poning the visits to the hearing health care professionals is
mainly afraid of the expenses of the to and fro  of  the journey,
food and beverages for themselves and the accompanying
persons. Majority of them or self motivated as the loss has
progressed. Only 4 of them were not accepting their hearing
loss. Only 2 of the females were not accepting to use hearing
amplifications .For 8 of the males and 5 of the females the
amplification was found not useful as the loss has gone be-
yond the amplification level.

CONCLUSION: The hearing loss in elderly individuals es-
pecially in the middle and lower income make them think  so
much to take the  initiative to come for evaluation and reha-
bilitation, even if they  are coming to government hospital.
Aged  hearing  impaired  women without spouse face more
problems than the aged men with hearing  impairment. The
aging  of the baby boom generation  brings with it the chal-
lenges to a huge increase in the number of the older adults
with hearing impairments. These individuals will need, and
want to hear and understand family, friends and co-
workers.They must be encouraged to seek out AUDIOLOGI-
CAL SERVICES EARLY SO THAT HEARING LOSS DOES
NOT INTERFERE WITH THE QUALITY OF THEIR PRO-
LONGED LIVES.
It is our responsibility to empower them to identify, get evalu-
ated and   to manage the HEARING IMPAIRMENT.
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ËÐÜá¡±ÜâÃÝOæãàPÜ£ÊÝ Ü̈ ÁãàWÜ ÊÜÞWÜì
vÝ>> Êæç.GÓ…. WÝ¿á£Åà

ÓÜíÓÜ¢ñæãà±Ü®ÝÂÔPæ, ]à ̧ ÝÇÝi ±Ü̈ ÜË±ÜäÊÜì PÝÇæàgá, ̧ æíWÜÙÜãÃÜá&560019

B{VhmgnwamUmä¶m§ doX§ g‘wn~¥§h¶oV²

AÐÝr̈ ÜÍÜ ±ÜâÃÝ|WÜÙÜÈÉ ËÐÜá¡±ÜâÃÝ|ÊÜâ ±ÜÅÊÜááSÊÝ Ü̈á Ü̈á. ÊÝÓÜá æ̈àÊÜ®Ü
±ÜÃÜŸÅÖÜ¾ ñÜñÜ¤$ÌÊÜ®Üá° G£¤ ×w Ü̈á, g®ÜÃÜ®Üá° ®ÜÍÜÌÃÜÊÝ Ü̈ ÓÝíÓÝÄPÜ  þÝ®Ü©í Ü̈
ÍÝÍÜÌñÜÊÝ Ü̈ B®Üí Ü̈ æ̈væWæ ÊÜÞWÜì¨ÜÍÜì®Ü ÊÜÞvÜáÊÜ ±ÜÃÜÊÜá ±ÜËñÜÅWÜÅí¥Ü.
»ÜWÜÊÜíñÜ®Ü ®ÝÊÜáÓÜ¾ÃÜ| ÊÜÞñÜÅ©í Ü̈Çæà PÜÈ¿ááWÜ̈ ÜÈÉ ±ÝñÜPÜWÜÙæÆÉ ®ÜÎÓÜáñÜ¤Êæ
G®Üá°ñÜ¤ æ̈ ÊÜáÖÝñÜ¾ÃÜ D ®Üáw &

Ü¶m¶Z² H¥$Vo ¶OZ² ¶k¡óoVm¶m§ Ûmnao@M©¶Z² &
¶XmßZmo{V VXmßZmo{V H$bm¡ gL²>H$sË¶© Ho$ed‘² &&

PÜêñÜ¿ááWÜ¨ÜÈÉ «ÝÂ®ÜPæR Öæbc®Ü ±ÝÅ«Ý®ÜÂñæ CÃÜáñÜ¤¨æ. ñæÅàñÝ¿ááWÜ¨ÜÈÉ
¿áý¿ÞWÜ©WÜÚWæ ËÍæàÐÜÊÝ¨Ü ÓÝ§®ÜËÃÜáñÜ¤¨æ. ¨ÝÌ±ÜÃÜ¨ÜÈÉ CÊæÃÜvÜÃÜ
ŸÆÊÜä PÜáítñÜÊÝX AaÜì®æ¿áá ÓÝ§®ÜÊÜ®Üá° ±ÜvæÀáñÜá. B¨ÜÃæ
PÜÈ¿ááWÜ̈ ÜÈÉ  »ÜWÜÊÜ®Ý°ÊÜá ÓÜíQàñÜì®æÀáí Ü̈ ÊÜÞ®ÜÊÜ®Ü E¨ÝœÃÜÊÜWÜáÊÜâ Ü̈á
ËbñÜÅÊÝ Ü̈ÃÜã ËÍæàÐÜ.  D ÓÜíQàñÜì®æ¿á ÊÜáÖÜñÜ¤$ÌÊÜ®Üá° ËÐÜá¡±ÜâÃÝ|ÊÜâ
ÓÝÄPæãívÜá Ÿí©ÃÜáÊÜâ¨Üá ÊÜáñæã¤í¨Üá ËÍæàÐÜ. B »ÜWÜÊÜíñÜ®ÜÈÉ
Èà®ÜÊÝWÜáÊÜ, Jí¨ÝWÜáÊÜ B®Üí Ü̈ ËÍæàÐÜÊÜ®Üá° A®Üá»ÜËÓÜáÊÜâ æ̈à D g®Ü®Ü
ÊÜáÃÜ|WÜÙÜ Ÿí«Ü®Ü©í¨Ü ¹vÜáWÜvæ¿á Óæãà±Ý®ÜÊæí¨Üá ÓÝÃÜáñÜ¤Êæ
±ÜâÃÝ|WÜÙÜá.
D ±ÜÅŸí«Ü̈ ÜÈÉ ËÐÜá¡±ÜâÃÝ| Ü̈ ÐÜÐÝuíÍÜ̈ Ü Jí Ü̈á ±ÜÅÓÜíWÜ̈ Ü ÊÜáãÆPÜ A«ÝÂñÜ¾
ñÜñÜ¤$ÌÊÜ®Ü°Ä¿ááÊÜ ±ÜÅ¿áñÜ°ÊÜ®Üá° ÊÜÞvÜÇÝX æ̈. C Ü̈á ±ÜÃÝÍÜÃÜ ÊæáçñæÅà¿áÃÜ
®ÜvÜáÊÜ| ÓÜí»ÝÐÜOæÀáí¨Ü ËÐÜá¡±ÜâÃÝ|ÊÜâ ÓÜPÜÆ ÊÜá®ÜáPÜáÆPæRà D
ÓÜí æ̈àÍÜÊÜ®Üá° ÓÝÃÜá£¤̈ æ.
“ÓÝÌ«ÝÂ¿á Gí¨ÜÃæ ±ÜÅ|ÊÝ© g±Ü ÊÜáñÜá ¤  ÁãàWÜ©í¨Ü B
±ÜâÃÜáÐæãàñÜ¤ÊÜá®Üá WæãàaÜÄÓÜáÊÜ®Üá. BñÜ®Ü ¨ÜÍÜì®ÜPæR PÝÃÜ|ÊÝ¨ÜªÄí¨Ü
CÊæÃÜvÜá ÓÝ«Ü®ÜWÜÙæ®Üá° ŸÅÖÜ¾Êæ®Üá°ÊÜÃÜá. E±ÜÁãàWÜWÜÙÜ ÓÜí±Ü£¤¯í¨Ü
±ÜÃÜÊÜÞñÜ¾®Ü WæãàaÜÃÜÊÝWÜáÊÜâ Ü̈á. ŸÅÖÜ¾ÓÜÌÃÜã±Ü®ÝXÃÜáÊÜ BñÜ®Ü®Üá° PÝ|Æá
D ®ÜÊÜá¾ PÜ|á¡WÜÙÜá AÍÜPÜ¤ÊÜâ. B Ü̈ªÄí Ü̈ BñÜ®Ü®Üá° ®æãàvÜÆá g±ÜÁãàWÜWÜÙæà
®æàñÜÅWÜÙÜá’’ Gí¨Üá ±ÜÃÝÍÜÃÜÃÜá ÊæáçñæÅà¿áÄWæ  ÖæàÚ¨ÝWÜ ÊæáçñæÅà¿áÃÜá
¿ÞÊÜ ÁãàWÜÊÜ®Üá° £Ú Ü̈á A®ÜáÐÝu®Ü ÊÜÞvÜáÊÜâ Ü̈Äí Ü̈ AUÇÝ«ÝÃÜ®Ý Ü̈
B ±ÜÃÜÊæáàÍÜÌÃÜ®Ü®Üá° ®æãàvÜŸÖÜá æ̈ãà A Ü̈®Üá° £ÚÓÜ̧ æàPæí Ü̈á ±ÝÅ¦ìÓÜáñÝ¤Ãæ.
BWÜ ±ÜÃÝÍÜÃÜÃÜá ÊæáçñæÅà¿áÃÜ ®æ±Ü©í¨Ü  PæàÎ«ÜÌhæãàPÜ ¤ÊÝ¨Ü D
ÁãàWÜÊÜÞWÜìÊÜ®Üá° ÓÜPÜÆ ÊÜá®ÜáPÜáÆPæR E±Ü̈ æàÎÓÜáÊÜÃÜá.
«ÜÊÜáì«ÜÌg®æíŸ ÃÝg¯Wæ AËáñÜ«ÜÌg, PÜêñÜ«ÜÌg GíŸ CŸºÃÜá ÊÜáPÜRÚ Ü̈ªÃÜá.

AÊÜÃÜÈÉ PÜêñÜ«ÜÌg®Üá A«ÝÂñÜ¾¨ÜÈÉ BÓÜPÜ¤®ÝX¨Üª®Üá.  PÜêñÜ«ÜÌg®Ü ÓÜáñÜ®Ý¨Ü
P æàÎ«Ü Ìg®Üá ±ÜÅTÝÂñÜ®Ý¨Ü ÃÝg®æ¯Ô¨Ü ª®Üá. AËáñÜ«Ü Ìg¯Wæ
TÝíwPÜÂg®ÜPÜ®æíŸ ÊÜáWÜ®æãŸº¯¨Üª®Üá. TÝíwPÜÂ®Üá PÜÊÜáìÊÜÞWÜì©í Ü̈
iàÊÜ®Ü¨Ü ÓÝ¥ÜìPÜñ æ¿á®Üá ° P ÜívÜáP æãíw¨Ü ª®Üá. P æàÎ«Ü Ìg®Üá
A«ÝÂñÜ¾Ë¨ÝÂËÍÝÃÜ¨Ü®ÝX¨Üª®Üá. AÊÜÄŸºÃÜã PÜÆÖÜ¯ËáñÜ¤©í¨Ü
JŸºÃÜ®æã°ŸºÃÜá gÀáÓÜÇæ£°Ô Ü̈ÃÜá. ¿áá Ü̈œ̈ ÜÈÉ ±ÜÃÝ»ÜÊÜWæãívÜ TÝíwPÜÂ®Üá
ÃÝgÂ»ÜÅÐÜr®ÝX ¨ÜáWÜìÊÜáÊÝ¨Ü AoË¿á®Üá° ÓæàÄ¨Ü®Üá.  PæàÎ«ÜÌg®Üá
þÝ®Ü¯ÐÜu®ÝX¨ÜªÃÜã, PÜÊÜáìÁãàWÜ©í¨Ü ÊÜáêñÜáÂÊÜ®Üá° ¨Ýo¸æàPæíŸ
E æ̈ªàÍÜ©í¨Ü ŸÖÜáË«ÜÊÝ Ü̈ ¿áý WÜÙÜ®Üá° BaÜÄÓÜá£¤¨Üª®Üá. JÊæá¾ AÊÜ®Ü
¿ÞWÝaÜÃÜOæ¿á ÓÜÊÜá¿á¨ÜÈÉ ±ÜÅÊÜWÜìÂ¨ÜÈÉ ŸÙÜÓÜáÊÜ ÖÜËÔÕWæ ÖÝÆ®Üá°
¯àvÜá£¤¨Üª ÖÜÓÜáÊÜ®Üá°  PÝw®ÜÈÉ ÖÜáÆáÁãí¨Üá Pæãí¨ÜáÖÝQñÜá.
±ÝÅ¿áÎñÜ¤PÝRX AÊÜ®Üá ŸÆÉÊÜÃÜ®Üá° PæàÙÜÇÝX AÊÜÃÜá TÝíwPÜÂ®æãŸº¯Wæà
B ±ÝÅ¿áÎcñÜ¤ÊÜâ £Ú© æ̈Ááí Ü̈ã AÊÜ®Ü®æ°à PæàÙÜ̧ æàPæí Ü̈ã ÖæàÚ Ü̈ÃÜá.
AÊÜ®Üá TÝíwPÜÂ®Üá CÃÜáÊÜ ÓÜ§ÙÜPæR ÖæãàWÜÇÝX Pæãà±ÜWæãívÜ TÝíwPÜÂ®Üá
¹ÈÉWæ Öæ¨æÁáàÄÔ ¿áá¨ÜœPæR Ô¨Üœ®ÝX ¯íñÜ®Üá. BWÜ PæàÎ«ÜÌg®Üá ñÝ®Üá
«ÜÊÜáìÍÝÓÜŒ Ü̈ ÓÜí æ̈àÖÜÊÜ®Üá° ±ÜÄÖÜÄÔPæãÙÜÛÆá Ÿí©ÃÜáÊÜâ¨ÝX £ÚÔ Ü̈®Üá.
TÝíwPÜÂ®Ü ÊÜáí£ÅWÜÙÜá PæçWæ ÔQRÃÜáÊÜ ÍÜñÜáÅÊÜ®Üá° PæãÆáÉÊÜâ¨æà ÇæàÓæí¨Üã,
»ÜãËá¿áá AÊÜ®Ü PæçÊÜÍÜÊÝWÜáÊÜâ æ̈í Ü̈ã ÓÜÆÖæ¿á®Üá° AÊǕ Wæ ̄ àw Ü̈ÃÜá.
BWÜ TÝíwPÜÂ®Üá ®Üáw¨Ü ÊÜÞñÜáWÜÙÜá &

nabmoH$O¶ñVñ¶ n¥{Wdr gH$bm ‘‘ &
Z hpÝ‘ Mo„moH$O¶mo ‘‘ Vñ¶ dgwÝYam &&

Zmh§ ‘Ý¶o bmoH$O¶mX{YH$m ñ¶mÛgwÝYam &
nabmoH$O¶mo@ZÝVññdënH$mbmo ‘hrO¶… &&

Vñ‘mÞ¡Z§ h{Zî¶m{‘ ¶Ën¥ÀN>{V dXm{‘ VV² &&

“DñÜ®Ü®Üá° Pæãí¨ÜÃæ ÓÜPÜÆ »ÜãÊÜáívÜÆÊÜâ ®Ü®Ü° ÊÜÍÜÊÝWÜáÊÜâ¨ÜÃÜÈÉ
ÓÜí æ̈àÖÜËÆÉ. B Ü̈Ãæ, A Ü̈Äí Ü̈ BñǕ Wæ ±ÜÃÜÇæãàPÜ Æ¼ÓÜáÊÜâ Ü̈á, ®Ü®ÜWæ  D
»ÜãÇæãàPÜÊÜâ ̈ æãÃæ¿ááÊÜâ Ü̈á. PæãÆÉ© Ü̈ªÃæ AÊǕ Wæ D ÇæãàPÜÊÜä, ®Ü®ÜWæ
±ÜÃÜÇæãàPÜÊÜä ¨æãÃæ¿ááÊÜâ¨Üá.  B¨ÜªÄí¨Ü CÊÜ®Ü®Üá° PæãÆÉ¨æ H®Üá
PæàÙÜáÊÜ®æãà A¨ÜPæR EñÜ¤ÄÓÜáÊæ®Üá’’ GíŸ ̄ «ÝìÃÜÊÜ®Üá° ñÜÙæ¿ááÊÜ®Üá.
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»ÜãÇæãàPÜ g¿áÊÜâ ÍÝÍÜÌñÜÊÝ¨Üá¨ÜÆÉ; ±ÜÃÜÇæãàPÜ g¿áÊæà ÍÝÍÜÌñÜ  GíŸ
AÊÜ®Ü ®ÜáwWÜÙÜ®Üá° ®ÝÊÜâ CÈÉ WÜÊÜá¯ÓÜ̧ æàPÜá.
TÝíwPÜÂ®Üá PæàÎ«ÜÌg¯Wæ ÍÝÔŒà¿áÊÝX ÊÜÞwPæãÙÜÛ¸æàPÝ¨Ü ±ÝÅ¿áÎcñÜ¤
Ë˜ÁáÆÉÊÜ®Üã° £ÚÔ Ü̈®Üá.  A®ÜíñÜÃÜ B ÊÜáÖÝñÜ¾̄ í Ü̈ A±Ü³Oæ¿á®Üá° ±Üvæ̈ Üá
ÃÝgÂPæR ×í Ü̈áÃÜáX, ¿ÞWÜÊÜ®Üá° ±Üä|ìWæãÚÔ, AÊÜ»ÜêñÜ ÓÝ°®ÜÊÜ®Ý°aÜÄÔ
PÜêñÜPÜêñÜÂ®Ý¨Ü®Üá. B¨ÜÃÜã AÊÜ®Ü ÊÜá®Ü¨ÜÈÉ ¿ÞÊÜâ¨æãà PÝ¿áìÊÜâ
¹oárÖæãà Ü̈íñæ ñÜÙÜÊÜáÙÜË©ªñÜá.

ny{OVmíM {ÛOmmñgd} gXñ¶m ‘m{ZVm ‘¶m &
VW¡dm{W©OZmo@ß¶W¡¶m}{OVmo{^‘V¡‘©¶m &&

¶Wmh©‘ñ¶ bmoH$ñ¶ ‘¶m gdª {dMo{ï>V‘² &
ApîßZ{H«$¶§ MoV… VWm{n ‘‘ qH$ ¶Wm &&

BËW§ gp#mÝV¶Þod gñ‘ma g ‘hrn{V… &
ImpÊS>³¶m¶ Z XÎmo{V ‘¶m d¡ JwéX{jUm &&

“Má£ÌgÃÝX¨Üª GÆÉ ¸ÝÅÖÜ¾|ÃÜ®Üã° ±ÜäiÔ¨ÝªÀáñÜá. ÓÜ¨ÜÓÜÂÄWæ
ÓÜí»ÝÊÜ®æWÜÙÜ®Üá° ¯àw ÓÜ®Ý¾ÔÇÝÀáñÜá. ¸æàw Ÿí¨ÜÊÜÄWæ AÊÜÃÜá PæàÚ
PæàÚ¨Üª®Üá° ¯àvÜÇÝÀáñÜá.  B¨ÜÃÜã ¿ÞÊÜâ¨æãà Jí¨Üá PÝ¿áìÊÜâ
¹oárÖæãà Ü̈íñæ ÊÜá®ÜÊÜ®Üá° PæãÃæ¿áá£¤̈ æ¿áÆÉ ’’ Gí Ü̈á bí£ÓÜá£¤ÃÜÇÝX
ñÝ®Üá TÝíwPÜÂ¯Wæ WÜáÃÜá Ü̈üOæ¿á®Üá° ÓÜÊÜá²ìÔÆÉÊæíŸ AíÍÜÊÜâ AÊÜ¯Wæ
¥Üor®æ ®æ®Ü²Wæ Ÿí©ñÜá.  ñÜûÜ|Êæà BñÜ®Üá ÃÜ¥ÜÊÜ®æ°àÄ TÝíwPÜÂ®Ü ŸÚÓÝÄ
ñÜ®Üá AÊǕ Wæ WÜáÃÜá Ü̈üOæ¿á®Üá° ÓÜÊÜá²ìÓÜÆá Ÿí©ÃÜáÊÜ®æí Ü̈á ®Üáw Ü̈®Üá.
TÝíwPÜÂ®Üá ñÜ®Ü°ÊÜÃæãvÜ®æ ÓÜÊÜÞÇæãàaÜ®æ¿á®Üá° ®ÜvæÓÜÇÝX, AÍæàÐÜ
ÃÝgÂÊÜ®Üá°  WÜáÃÜá¨ÜüOæ¿ÞX PæãvÜáÊÜíñæ PæàÙÜÆá £ÚÔ¨ÜÃÜá. A¨ÜPæR
TÝíwPÜÂ®Üá hæãàÃÝX ®ÜPÜáR¹or®Üá.

Àhñ¶ VmZmh Z¥nñg ImpÊS>³¶mo ‘hm‘{V… &
ñdënH$mb§ ‘hrnmë¶§ ‘mÑe¡… àmÏ¶©Vo H$W‘² &&

Ed‘oVØdÝVmo@Ì ̂ W©gmYZ‘pÝÌU… &
Na‘mW©… H$W§ H$mo@Ì ¶y¶§ ZmÌ {dMjUm… &&

AÆ³PÝÆËÃÜáÊÜ ÃÝgÂ±Ü¨ÜË¿á®Üá° ®Ü®Ü°íñÜÖÜÊÜÃÜá PæàÙÜáÊÜâ¨Üá ÖæàWæ
ÓÝ«ÜÂÊÝ©àñÜá?  ÇèQPÜÊÝ¨Ü A¥ÜìÓÝ«Ü®æ¿á ËÐÜ¿á¨ÜÈÉ ¯àÊÜâ ×àWæ
ÖæàÙÜáÊÜâ Ü̈á ÓÜÖÜg. B Ü̈Ãæ ±ÜÃÜÊÜÞ¥Üì ¿ÞÊÜâ Ü̈á? A Ü̈®Üá° ±Üvæ¿ááÊÜâ Ü̈á
ÖæàWæ ? GíŸ ËÐÜ¿á Ü̈ÈÉ ̄ àÊÜâ ËaÜûÜ|ÃÜÆÉ í Ü̈á ®Üáw Ü̈á PæàÎ«ÜÌg®Ü ŸÚ
ÖæãàX  ÓÜñÜÂÊÜX¿áã AÊÜ®Üá WÜáÃÜá¨Üü|Â®Üá° J²³ÓÜáÊÜ®æã Gí¨Üá
±ÜÅÎ°Ô¨Ü®Üá. P æàÎ«Ü Ìg®Üá A¨Üá ÓÜñ Ü ÂÊæ®Ü °Æá, P æàÎ«Ü Ìg®Üá
±ÜÃÜÊÜÞ¥ÜìË æ̈Â¿á®Üá° aæ®Ý°X ŸÆÉÊÜ®Ý Ü̈ PÝÃÜ|  ñÜ®ÜWæ WÜáÃÜá Ü̈üOæ¿ÞX
ÓÜíÓÝÃÜ PæÉàÍÜWÜÙæÆÉÊÜ®Üã° PÜÙæ¿ááÊÜ  PÜÊÜáìÊÜ®Üá° E±Ü¨æàÎÓÜ¸æàPæí¨Üá
PæàÚ¨Ü®Üá.
ñÜñÜ ¤$ ÌþÝ®ÜÊÜ®Üá ° ±Üvæ¿áÆá AÊÜÍÜÂPÜÊÝ¨Ü ËÊæàPÜ ÊæçÃÝWÜÂWÜÙÜá
TÝíwPÜÂ®ÜÈÉÊæÁá Gí¨Üá £Ú¿áÆá  PæàÎ«ÜÌg®Üá AÊÜ®Ü®Üá° ×àWæ
±ÜÅÎ°ÓÜáñÝ¤®æ . PÝÃÜ| ¿ÞÊÜâ Ü̈ã A±ÝñÜÅ̈ Ý®ÜÊÝWÜ̧ ÝÃÜ̈ æíŸá Ü̈á »ÝÃÜ£à¿á
±ÜÃÜí±ÜÃæ¿á Jí Ü̈á AíWÜ. A±ÝñÜÅ¨Ý®ÜÊÝ Ü̈Ãæ, A Ü̈ÃÜ ̈ ÜáÃÜá±ÜÁãàWÜÊÝ
WÜáÊÜâ æ̈à A˜PÜÊæíŸá Ü̈®Üá° ®ÜÊÜá¾ ÓÜÊÜÞg Ü̈ÈÉ ®æãàvÜáñÜ¤Çæà ŸÃÜá£¤̈ æªàÊæ.

Z àm{W©V§ Ëd¶m H$ñ‘mXñ‘ÐmÁ¶‘H$ÊQ>H$‘² &
amÁ¶bm^m{ÛZm ZmÝ¶V² j{Ì¶mUm‘{V{à¶‘² &&

¯ÐÜRíoPÜÊÝX ®ÜÊÜá¾ ÃÝgÂÊÜâ ¨æãÃæ¿á¸æàPæí¨Üá ¯à®æàPæ PæàÙÜÈÆÉ ?
ûÜ£Å¿á®Ý Ü̈ÊǕ Wæ ÃÝgÂÇÝ»ÜQRíñÜ ²Å¿áÊÝ Ü̈á Ü̈á ¿ÞÊÜâ Ü̈á CÆÉÊÜÐær?
A Ü̈PæR TÝíwPÜÂ®Üá EñÜ¤ÄÓÜáÊÜ Äà£ &

Ho${eÜdO {Z~moY Ëd§ ‘¶m Z àm{W©V§ ¶V… &
amÁ¶‘oVXeof§ Vo ¶Ì J¥ÜÝ¶ÝË¶npÊS>Vm… &&

j{Ì¶mUm‘¶§ Y‘m} ¶ËàOmn[anmbZ‘² &
dYíM Y‘©¶wÕoZ ñdamÁ¶n[anpÝWZm‘² &&

VÌmgº$ñ¶ ‘o Xmofmo Z¡dmñË¶novo Ëd¶m &
~ÝYm¶¡d ̂ dË¶ofm ø{dÚmß¶H«$‘mopÁPVm &&

OÝ‘mon^moJ{bßgmW©{‘¶§ amÁ¶ñn¥hm ‘‘ &
AÝ¶ofm§ XmofOm g¡d Y‘ª d¡ ZmZwéÜ¶Vo &&

Z ¶mÀ¶m jÌ~ÝYyZm§ Y‘m©¶¡VËgVm§ ‘V‘² &
AVmo Z ¶m{MV§ amÁ¶‘{dÚmÝVJ©V§  Vd &&

amÁ¶o J¥ÜZÝË¶{dÛm§gmo ‘‘ËdmöVMoVg… &
Ah§‘mZ‘hmnmZ‘X‘Îmm Z ‘mÑem… &&

AËÊæàQWÜÙÜá ÃÝgÂPÝRX BÓæ±ÜvÜáñÝ¤Ãæ. ±ÜÅhæWÜÙÜ ÃÜûÜOæ ÖÝWÜã
ÃÝgÂËÃæãà˜WÜÙÜ®Üá° ¿áá Ü̈œ̈ ÜÈÉ WæÆáÉÊÜâ Ü̈á ûÜ£Å¿áÃÜ PÜñÜìÊÜÂÊæíŸá æ̈à®æãà
ÓÜÄ. B Ü̈Ãæ, ̄ à®Üá ®Ü®Ü° ÃÝgÂÊÜ®Üá° A±ÜÖÜÄÔ Ü̈ ÊæáàÇæ ®Ü®ÜWæ ÃÝg«ÜÊÜáì Ü̈ÈÉ
BÓÜQ¤ÀáÆÉ Ü̈PÝÃÜ| A Ü̈Äí Ü̈ ¿ÞÊÜ ̈ æãàÐÜÊÜä ̧ ÝÃÜ̈ Üá. ÃÝgÂÃÜûÜOæ¿áá
Ÿí«Ü®ÜPæR PÝÃÜ|ÊÝ Ü̈ÃÜã A Ü̈á ÃÝg«ÜÊÜáìÊæà BXÃÜáñÜ¤̈ æ. ®Ü®ÜX Ü̈ª ÃÝgÂ Ü̈
BÓæ¿áá g®Ý¾íñÜÃÜ̈ Ü ¶ÜÆÊÝX Ÿí©¨Üª ÃÝg»æãàWÜ̈ Ü ±ÝÅ²¤¿ÞX©ªñÜá.
B Ü̈Ãæ CñÜÃÜÄWæ ÃÝWÜÇæãà»Ý© æ̈ãàÐÜ©í Ü̈ ÃÝgÂ Ü̈ BÓæ¿áá ÖÜáoárñÜ¤̈ æ.
AÆÉ̈ æ ûÜ£Å¿áÃÜá ̧ æàvÜáÊÜâ Ü̈á ÓÜgj®ÜÃÜá J±Ü³̈ Ü ÓÜíWÜ£. B Ü̈ PÝÃÜ| AË æ̈ÂWæ
ÓÜíŸí˜Ô¨Ü D ÃÝgÂÊÜâ ̧ æàPæí Ü̈á ̄ ®Ü°ÈÉ ®Ý®Üá PæàÙÜÈÆÉ.  ®Ü®Ü° Ü̈á ®Ü®Ü°̈ Üá
GíŸ ÊÜáÊÜáPÝÃÜÊÜâ ¿ÞÃÜ ÊÜá®ÜÊÜ®Üá° ÓæÙæ¿ááñÜ¤¨æÁãà, AíñÜÖÜ
AËÊæàQWÜÙÜá ÃÝgÂPÝRX BÎÓÜáñÝ¤Ãæ. AÊÜÃÜá AÖÜíPÝÃÜÊæíŸ ÊÜáÖÝÊÜá Ü̈Â Ü̈
±Ý®Ü©í Ü̈ ÊÜáñÜ¤ÃÝXÃÜáñÝ¤Ãæ. ®Ü®Ü°íñÜÖÜÊÜÃÜÆÉ.
CÈÉ TÝíwPÜÂ®Üá AÄÐÜvÜÌWÜìWÜÙÜ®Üá° ̈ ÜãÃÜ ÊÜÞw, ̄ gÊÝ¨Ü  þÝ®ÜÊÜ®Üá°
A±æàüÓÜá£¤ÃÜáÊÜ®æí Ü̈á AÊÜ®Ü ÊÜÞñÜáWÜÚí Ü̈ £Ú Ü̈á ŸÃÜáñÜ¤̈ æ. C Ü̈®Üá° PÜívÜ
PæàÎ«ÜÌg¯Wæ ÊÜáÖÜ̈ Ý®Üí Ü̈ÊÝWÜáñÜ¤̈ æ.
A{dÚ¶m ‘¥Ë¶w§ VrËdm© {dÚ¶m‘¥V‘íZwVo GíŸ DÍÝÊÜÓæãÂà±Ü¯ÐÜ£¤®Ü
ÊÝ~¿á®Üã°,  A{ZË¶mew{MXþ…ImZmË‘gw {ZË¶ew{M gwImË‘»¶m{Va{dÚm
GíŸ ÁãàWÜÓÜãñÜÅÊÜ®Üã° ÓÜ¾ÄÓÜŸÖÜá Ü̈á.
PæàÎ«ÜÌg®Üá TÝíwPÜÂ®Ü®Üá° PÜáÄñÜá ×àWæ ÖæàÙÜáñÝ¤®æ&

AZmË‘Ý¶mË‘~w{Õ¶m© Mmñdo ñd{‘{V ¶m ‘{V… &
g§gmaVégå^y{V~rO‘oVX² {ÛYm pñWV‘² &&

nÄM ŷVmË‘Ho$ Xoho Xohr ‘mohV‘mod¥V… &
Ah§ ‘‘¡{V{XË¶wƒ¡… Hw$éVo Hw$‘{V‘©{V‘² &&
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AmH$medmæd{¾Obn¥{Wdrä¶… n¥WH²$ pñWVo &
AmË‘Ý¶mË‘‘¶§ ̂ md§ H$… H$amo{V H$bodao &&

H$bodamon^mo½¶§ {h J¥hjoÌm{XH§$ M H$… &
AXoho ømË‘[Z àmkmo ‘‘oX{‘{V ‘Ý¶Vo &&

BËW§ M nwÌnm¡Ìofw VÔohmoËnm{XVofw H$… &
H$amo{V npÊS>Vññdmå¶‘ZmË‘{Z H$bodao &&

gdª Xohmon^moJm¶ Hw$éVo H$‘© ‘mZd… &
XohíMmÝ¶mo ¶Xm nw§gñVXm ~ÝYm¶ VËna‘² &&

‘¥Ê‘¶§ {h ¶Wm Joh§ {bß¶Vo d¡ ‘¥Xå^gm &
Nm{W©dmo@¶§ VWm Xohmo ‘¥XåãdmbonZ… pñWV… &&

n#m^yVmË‘H¡$Jm}J¡… n#m^yVmË‘H§$ dnw… &
Amß¶m¶Vo ¶{X VV… nw§gmo ̂ moJmo@Ì qH$ H¥$V… &&

AZoH$OÝ‘gmhòt g§gmanXdt d«OZ² &
‘mohl‘§ à¶mVmo@gm¡ dmgZmaoUwJw{ÊR>V… &&

Àjmë¶Vo ¶Xm gmo@ñ¶ aoUwkm©Zmoldm[aUm &
  VXm g§gmanmÝWñ¶ ¶m{V ‘mohl‘íe‘‘² &&

‘mohl‘o e‘§ ¶mVo ñdñWmÝV…H$aU… nw‘mZ² &
AÝ¶m{Ve¶m~mY§ na§ {Zdm©U‘¥ÀN>{V &&

{Zdm©U‘¶ Edm¶‘mË‘m kmZ‘¶mo@‘b… &
Xþ…IkmZ‘¶m Y‘m©… àH¥$VoñVoñVw ZmË‘Z… &&

Obñ¶ Zm{¾g§gJ©… ñWmbrg“mÌVm{n {h &
eãXmoÐoH$m{XH$mZ² Y‘mªñVËH$amo{V ¶Wm Z¥n &&

VWmË‘m àH¥o$ñg“mXhå‘mZm{XXD${fV… &
^OVo àmH¥$VmZ² Y‘m©ZÝ¶ñVoä¶mo {h gmo@ì¶¶… &&

VXoËH${WV§ ~rO‘{dÚm¶m ‘¶m Vd &
³boemZm§ M j¶H$a§ ¶moJmXÝ¶Þ {dÚVo &&

 BñÜ¾ÊÜÆÉ̈ Ü ̈ æàÖÜ̈ ÜÈÉ BñÜ¾Ÿá©œ, ñÜ®Ü°̈ ÜÆÉ̈ Ü WÜêÖÝ©ÊÜÓÜá¤WÜÙÜÈÉ ®Ü®Ü°̈ Üá GíŸ
Ÿá©œ & ×àWæ AË¨æÂ¿áá GÃÜvÜá Ë«ÜÊÝX¨æ. D AË¨æÂÁáà ÓÜíÓÝÃÜÊÜâ
ÖÜáoárÊÜâ̈ ÜPæR PÝÃÜ|ÊÝWÜáñÜ¤̈ æ.  AþÝ®ÜÊæíŸ PÜñÜ¤È¯í Ü̈ BÊÜêñÜÊÝ Ü̈  iàÊǕ Wæ
ñÜ±Üâ³ £ÙÜáÊÜÚPæ¿ááípÝWÜáñÜ¤̈ æ. ±ÜíaÜ»ÜãñÜWÜÚí Ü̈ ̄ ËáìñÜÊÝ Ü̈ ̈ æàÖÜ̈ ÜÈÉ
®Ý®Üá &®Ü®Ü° Ü̈á GíŸ ÊÜáÊÜáPÝÃÜÊÜ®Üá° ̧ æÙæÔPæãÙÜáÛñÝ¤®æ.  BPÝÍÜ, ÊÝ¿áá,
AX°, gÆ ÊÜáñÜá¤ ±Üê¦Ë & D ±ÜíaÜ»ÜãñÜWÜÚí Ü̈ BñÜ¾®Üá A£ÄPÜ¤ Gí Ü̈ÊæáàÇæ,
¿ÞÊÜ Ÿá©œÊÜíñÜ®Üá ñÝ®æà  D ÍÜÄàÃÜ¨ÜÈÉ BñÜ¾Ÿá©œ¿á¯°vÜÆá ÓÝ«ÜÂ?
BñÜ¾®Üá ¨æàÖÜQRíñÜ ¼®Ü°Êæí¨Ü ÊæáàÇæ, ÖæãÆ, ÊÜá®æ Êæã¨ÜÇÝ¨ÜÊÜâWÜÙÜ®Üá°
£ÙÜáÊÜÚPæ¿ááÙÜÛÊÜ®Üá ®Ü®Ü̈ Üá G®Ü°Æá ÖæàWÝ©àñÜá? ÊÜÞ®ÜÊÜ®Üá ÊÜÞvÜáÊÜ
PÜÊÜáìWÜÙæÆÉÊÜä ¨æàÖÜ¨Ü »æãàWÜPÝRXÁáà BXÊæ. BñÜ¾¯XíñÜ ¨æàÖÜÊÜâ
¸æàÃæ¿Þ¨ÝWÜ, B PÜÊÜáìÊæÆÉÊÜä g®ÜÊÜáÃÜ|ÃÜã±ÜÊÝ¨Ü Ÿí«ÜPæ R
PÝÃÜ|ÊÝWÜáñÜ¤Êæ. C¨Ü®Üá° Jí¨Üá  ÓÜÃÜÙÜ ÓÜáí¨ÜÃÜ ÖæãàÈPæ¿á ÊÜáãÆPÜ
ËÊÜÄÓÜáñÝ¤®æ. ÊÜá~¡®Ü ÊÜá®æ¿áá ÊÜá|á¡ ̄ àÃÜáWÜÙÜ Çæà±Ü®Ü©í Ü̈ ̄ í£ÃÜáÊÜíñæ,

D ®ÜÊÜá¾ ¨æàÖÜÊÜâ A®Ü°±Ý®ÜWÜÙæíŸ ÊÜá|á¡¯àÃÜáWÜÙÜ Çæà±Ü®ÜÊÜ®Üá°
AÊÜÆí¹Ô æ̈.  ±ÜíaÜ »ÜãñÝñÜ¾PÜÊÝ Ü̈ ÍÜÄàÃÜÊÜâ ±ÜíaÜ»ÜãñÝñÜ¾PÜÊÝ Ü̈ ËÐÜ¿á
ÓÜáSÊÜ®Üá ° A®Üá»ÜËÓÜáÊÝWÜ  BñÜ ¾¯Wæ ¿ÞÊÜâ¨ÜÄí¨Ü ÓÜáSÊÜâ
Æ¼ÓÜáñÜ¤¨æÁáà? SíwñÜÊÝX¿áã CÆÉ. ËÐÜ¿á ÓÜáSWÜÙÜ®Ü°®Üá»ÜËÓÜá
ÊÜâ¨Üá Ÿá©œÁáà ÖæãÃÜñÜá BñÜ¾®ÜÆÉ. ®Ý®Üá ®Ü®Ü° Ü̈á GíŸ Ëá¥ÝÂþÝ®Ü¨Ü
«ÜãÚ¯í Ü̈ BÊÜÄÓÜÆ³or BñÜ¾®Üá  ÓÝËÃÝÃÜá g®Ü¾WÜÚí Ü̈ ÓÜíÓÝÃÜaÜPÜÅPæR ÔÆáQ,
ÊæãàÖÜÊÜÍÜ®ÝX B¿ÞÓÜWæãÙÜáÛÊÜ®Üá.  ÖæàWæ ®ÝÊÜâ ÍÜÄàÃÜPæR Aíq Ü̈ «ÜãÙÜ®Üá°
¹Ô¯àÄ¯í Ü̈ ÓÜÌaÜfWæãÚÓÜáÊæÊæäà, AíñæÁáà ñÜñÜ¤$Ì þÝ®Ü GíŸ ¹Ô¯àÄ¯í Ü̈
aæ®Ý°X ñæãÙæ¿á¸æàPÜá. BWÜ ÓÜíÓÝÃÜ¨Ü ¨ÝÄÖæãàPÜ®Ü ÊæãàÖÜg®ÜÂÊÝ¨Ü
B¿ÞÓÜÊÜâ ÍÝíñÜWæãÙÜáÛÊÜâ Ü̈á.  D ÊæãàÖÜÊæíŸ B¿ÞÓÜÊÜâ ÍÝíñÜWæãívÜ
ŸÚPÜ AíñÜ@PÜÃÜ|ÊÜâ ñÜ®Ü° ÓÜÌÓÜÌÃÜã±Ü¨ÜÈÉ Ô§ÃÜWæãÙÜáÛñÜ¤¨æ. BWÜ ®ÜÃÜ®Üá
¯ÃÜ£ÍÜ¿áÊÝ Ü̈ ÊæãàûÜÊæíŸ ±ÜÃÜÊÜáÓÜáSÊÜ®Üá° ±Üvæ¿ááÊÜ®Üá.
ÊÜááí æ̈ BñÜ¾®Ü ÓÜÌÃÜã±ÜÊÜ®Üá° £ÚÓÜÇÝX æ̈.  BñÜ¾ÓÜÌÃÜã±ÜÊÜ®Üá° £Ú¿á æ̧àPÝ Ü̈Ãæ
AË æ̈Â¿áá AÚ¿áÇæà ̧ æàPÜá. AË æ̈Â¿á ®ÝÍÜPæR ÁãàWÜÊÜÞWÜìÊÜÆÉ̈ æ A®ÜÂ
¨ÝÄÁáà CÆÉ Gí¨Üá ÁãàWÜ  Ë«Ý®ÜÊÜ®Üá° ËÊÜÄÓÜáÊÜ®Üá.
ÁãàX¿Þ¨ÜÊÜ®Üá ŸÅÖÜ¾¨ÜÈÉ ±ÜÅÊæàÎÓÜÆá Êæã¨ÜÆá AÖÜìñæ¿á®Üá°
ÓÜí±Ý©ÓÜ̧ æàPÜá. B AÖÜìñæÁáà®æí Ü̈Ãæ, ̄ ÐÝRÊÜá®ÝX  ÁãàWÝíWÜÙÝ¨Ü
¿áÊÜá, ̄ ¿áÊÜá, BÓÜ®Ü, ±ÝÅOÝ¿ÞÊÜá, ±ÜÅñÝÂÖÝÃÜ, «ÝÂ®Ü, «ÝÃÜ|,
ÓÜÊÜÞ˜WÜÙÜ®Üá° ±ÝÈÓÜ̧ æàPÜá.
A×íÓæ, ÓÜñÜÂ, AÓæ¤à¿á, A±ÜÄWÜÅÖÜWÜÙÜá ¿áÊÜáWÜÙǣ ÓÜáñÜ¤Êæ.
ÊÜá®ÜÊÜ®Üá° ̄ WÜÅ×Ô ÓÝÌ«ÝÂ¿á, ÍèaÜ, ÓÜíñæãàÐÜ, ñÜ±ÜÓÜáÕ ÊÜáñÜá¤ ±ÜÃÜŸÅÖÜ¾®ÜÈÉ
ÊÜá®Ü@±ÜÅ|ÊÜñæÁáíŸ DÍÜÌÃÜ ±ÜÅ~«Ý®ÜÊÜ®Üá°  BaÜÄÓÜáÊÜâ¨Üá ¯¿áÊÜá
Êǣ ÓÜáñÜ¤̈ æ.
¿áÊÜá¯¿áÊÜáWÜÙæíŸ  D WÜá|WÜÚí¨Ü PÜãw¨Ü ÁãàX¿áá Jí¨Üá
BÓÜ®ÜÊÜ®Ý°ÍÜÅÀáÔ ̄ ¿áñÜÊÝX ÁãàWÝ»ÝÂÓÜÊÜ®Üá° ÊÜÞvÜ̧ æàPÜá.
±ÝÅ|ÊæíŸ ÊÝ¿ááÊÜ®Üá° ÊÜÍÜ±ÜwÔPæãÙÜáÛÊÜâ æ̈à ±ÝÅOÝ¿ÞÊÜá. C Ü̈ÃÜÈÉ
ÓÜ¹àg ±ÝÅOÝ¿ÞÊÜá ÖÝWÜã A¹àg ±ÝÅOÝ¿ÞÊÜáÊæí Ü̈á GÃÜvÜá Ë«Ü.
±ÜäÃÜPÜ, ÃæàaÜPÜ, PÜáí»ÜPÜ & CÊÜâ ÊÜáãÃÜã ÓæàÄ Jí¨Üá ±ÝÅOÝ¿ÞÊÜáÊ
ǣ ÓÜáñÜ¤̈ æ.
Cí©Å¿áWÜÙÜ®Üá° bñÜ¤¨ÜÈÉ Èà®ÜÊÝXÓÜ¸æàPÜá. D Ë«Ý®Ü©í¨Ü AñÜÂíñÜ
aÜíaÜÆÊÝ¨Ü Cí©Å¿áWÜÙÜá AÊÜ¯Wæ ÊÜÎà»ÜãñÜÊÝWÜáñÜ ¤Êæ.
Cí©Å¿ág¿áÊÜ®Üá ° ÓÝ˜ÓÜ¨ÜÊÜ®Üá H®Ü®Üã° ÓÝ˜ÓÜÇÝÃÜ. ×àWæ
±ÝÅOÝ¿ÞÊÜá©í¨Ü ÊÝ¿ááÊÜ®Üã°, ±ÜÅñÝÂÖÝÃÜ©í¨Ü Cí©Å¿áÊÜ®Üã°
¯WÜÅ×Ô,  ŸÅÖÜ¾ÊÜÓÜá¤Ë®ÜÈÉ ÊÜá®ÜÊÜ®Üá° ®æÇæWæãÚÓÜ̧ æàPÜá.
D Äà£¿á ÓÜ¨ÝaÜÃÜOæÀáí¨Ü ÊÜÞ®ÜÊÜ®Ü ÊæãàÖÜÊÜâ ®ÜÐÜrÊÝX, AÊÜ®Üá
g®Ü®ÜÊÜáÃÜ|WÜÙÜ Ÿí«Ü®Ü¨Ü Pæãíw¿á®Üá° PÜÙÜbPæãÙÜáÛÊÜ®Üá. ±ÜÅ£ÁãŸº
ÊÜÞ®ÜÊÜ®Ü Aí£ÊÜá WÜáÄ¿áã C æ̈à Gí Ü̈Ãæ BñÜÂí£PÜ ÓÜáSÊæà BXÃÜáñÜ¤̈ æ.
®ÝÊÜâ A Ü̈®Üá° ÓÜÄ¿ÞX AÄñÜá ÓÝ«Ü®æ¿á ÖÝ©¿áÈÉ PæàÎ«ÜÌg®Ü ÊÜaÜ®Ü̈ Üíñæ
ÓÝX¨ÝWÜ TÝíwPÜÂ®Üá ñÜ®Ü° iàÊÜ®ÜÊÜ®Üá° ÓÜ¶ÜÆWæãÚÔPæãívÜíñæ  ®ÝÊæÆÉÃÜã
ÓÝ¥ÜìPÜñæ¿á®Üá° PÝ|ŸÖÜá Ü̈ÆÉÊæ?
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WORKING WOMEN AND MENTAL HEALTH
Smt. Anitha

Asst. Professor, Dept. of Studies in English, L.V.D. College, Raichur.

ABSTRACT: The time has come, at last, when the Indian women are seeing the light of modernity and emancipation,
after centuries of humiliation, torture, exploitation and confinement. The Indian women have penetrated into the
numerous fields and working shoulder to shoulder with men.  They are enjoying the constitutional rights and shouldering
the constitutional duties admirably.

The women who are confined in the homes face the domestic problems only. But the working women face the three
sets of problems like: (1) the family problems, (2) office problems and (3) the problems which arose due to their over-
exposure or over-indulgence, so to say, they are misusing the freedom or liberty

Some important causes that are responsible for the domestic problems of the working women are mentioned here:
joint family system and the resultant greater responsibilities, dowry problem, harassment by the in-laws, duties
towards husbands and children, lack of sleep or rest, excessive expenditures etc. In addition to the domestic
problems, the working women face the problems in their work places, such as: boss’s pressure, peer pressure,
excessive work load particularly due to the adoption of the concept of multiple worker, long time for travelling, fear of
pay cut and cut in fringe benefit, transfer or deputation (this problem become still more serious if the working
husbands are not transferred or deputed) and consequent division of families, teasing in the office and the public
places, etc. Then the third set of problems is a consequence of the misuse of the liberty or over-indulgence. Some
problems related to the over-exposure are illicit relationships, rapes, murders, wine drinking, etc.

So whenever they are, they have confronted the problems. The problems lead to some diseases, such as; depression,
blood pressure, diabetes, over-weight and obesity, mental and physical stress, disturbances in menstruation, radiation
effects, back pain, head ache, vision problem, and so on. Depending upon the problems and diseases, the remedies
have to be wide-ranging.

Introduction: Women’s health creates and impacts the entire
environment where she lives and work .The health issues
arise due to mental tension, stress, depression and anxiety
which is found in all most all the working women at office,
running business and at homes. Now-a-days, women are ex-
posed to official jobs, along with maintaining the private life
in society. It does not being married or unmarried, but every-
one is going through the stress and depression throughout
the world. The materialism affects the human beings in the
modern society so that a women bound to step into jobs and
to some business to aid the family financially and to make
herself economically independent in this expensive world but
to be a multi tasking women pays a lot in fact which creates
problems in her health and mind which leads to short life
span. Being a multi tasking women it’s too tough to handle
well. Always there is a chance to hear allegation and receive
harassment both from the family and the work place an excess
work pressure and dissatisfaction in job pushes her to the
depression for which she becomes imbalanced mentally and
physically and prefers to be addicted to bad things. If she is
a married women she is the victim of all the responsibilities
and duties both at home and office so that she goes through
depression because neither her family understands her prob-
lem nor the boss at office for which she gets headache, pains
in body, irritation, frustration and weakness

Stress is no doubt a psychological disease but it affects health
and creates lots of physical problem. These days’ women are
running to doctors to get through from stress and depres-

sions but nothing works really until self realization takes place
in mind

Some working women go for Yoga and exercise with balanced
diet but all these things never have been affective for all the
working women in stress because of the problem of time man-
agement and self consciousness.

The so called multi tasking modern women are knowingly
getting stress due to various reasons that they may be igno-
rant of like - lack of family support and encouragement, col-
league behavior, boss temperament in office, dissatisfaction
from spouse and in laws, children rough behavior etc. create
havoc and tension in their mind for which they fall mentally
sick and develop health in critical condition. Always stress
and sickness gets erupted when disturbed and dissatisfied
with the job.

Mother with job is further difficult task to maintain the chil-
dren. The children’s of the family should have good ideals
and environment to grow up in the shadow of the mother’s
love which the working mother fails to provide the proper
care and teachings that her children needed. As children grow
up their behaviors and life style become more irresistible.
Consequently a mother gets suffering and mentally depressed
and all her realization goes in vain.

Therefore, self awareness is required for all the women who
are in job and running independent business. To take a proper
care is indeed a challenging task in the busy society but
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women have to realize first before they take care for others
and service. If a son becomes mentally healthy then his father
gets benefited but if a girl becomes mentally healthy, entire
family gets benefited.

Objective
To identify receiving harassment both in family and work
place
1) To Know how best support is getting in family

2) To know dissatisfaction from spouse and in-laws

Conclusion: Employment contributes to greater health ben-
efits for unmarried than for married women & for married
women, employment has more health benefits if their hus-
bands participate more in household labour. Some women
derive greater satisfaction from employment roles then from
traditional roles as wife, mother.

»AzÀÆ zsÀªÀÄð ̧ ÀA À̧ÌøwAiÀÄ ¥ÀÅ£ÀgÀÄvÁÜ£ÀPÁÌV vÀ̄ É JwÛzÀ ̈ sÁgÀvÀzÀ
ªÀÄzsÀåPÁ°Ã£À ̈ sÀQÛ ̧ Á»vÀåªÀÅ ªÉÊ²µÀÖöåvÉ¬ÄAzÀ PÀÆrzÁÝVvÀÄÛ. F
À̧AzÀ̈ sÀðzÀ°è zsÀªÀÄðPÁæAwAiÀÄÄ ºÉÆÃgÁlUÀ¼À £ÀqÀÄªÉ ªÀÄÄ À̧̄ Áä£ÀgÀ

DPÀæªÀÄt, gÁdQÃAiÀÄ zÀ̈ Áâ½PÉAiÀÄ £ÀqÀÄªÉAiÀÄÆ §°µÀ×vÉAiÀÄ£ÀÄß
¥ÀqÉAiÀÄvÀÄ. »AzÀÆ zsÀªÀÄðPÉÌ ¥Àæw À̧à¢üðAiÀiÁV E¸ÁèA zsÀªÀÄðªÀÅ
¥ÀæZÁgÀPÉÌ §A¢vÀÄ. ̧ ÁªÀiÁ£Àå d£ÀgÀÄ vÀ®ètÂ̧ ÀÄªÀAvÀºÀ ̧ ÀAzÀ̈ sÀðzÀ°è
C±ÁAwAiÀÄ eÉÆvÉUÉ ªÀÄvÁAvÀgÀ PÁæAwAiÀÄÆ GAmÁ¬ÄvÀÄ.
EAvÀºÀ ̧ ÀAzÀ̈ sÀðzÀ°è d£ÀjUÉ gÀPÀëuÉAiÀÄ ªÀiÁUÀð ̈ ÉÃPÁV¢ÝvÀÄ.
“zsÀªÀÄð” DvÀägÀPÀëuÉAiÀÄ PÀªÀZÀªÁV vÀ̄ ÉAiÉÄwÛvÀÄÛ. PÀ«UÀ¼À ̧ ÀÆáwðAiÀÄ
¸É̄ É gÀt¢AzÀ ¸ÀägÀtzÀvÀÛ ºÀj¬ÄvÀÄ. F PÁæAwAiÀÄÄ 16£ÉÃ
±ÀvÀªÀiÁ£ÀzÀ ªÀgÉUÀÆ ªÀÄÄAzÀÄªÀj¬ÄvÀÄ.

zÉÃ±ÁzÀåAvÀ ªÀÄÄ¸À̄ Áä£ÀgÀÄ vÀªÀÄä zËdð£Àå¢AzÀ »AzÀÆ d£ÀgÀ
ªÉÄÃ É̄ ±ÉÆÃµÀuÉ ªÀiÁqÀÄwÛzÀÝgÀÄ. »AzÀÄUÀ¼À UÀÄr, UÉÆÃ¥ÀÄgÀUÀ¼ÀÄ
¨sÀUÀßªÁUÀÄwÛzÀÝªÀÅ. ¸ÀAvÀgÀ ¸ÁzsÀPÀgÀ, CªÀªÀiÁ£À £ÀqÉAiÀÄÄwÛvÀÄÛ.
EµÁÖzÀgÀÆ »AzÀÄUÀ¼ÀÄ K£À£ÀÄß ªÀiÁqÀ̄ ÁgÀgÁVzÀÝgÀÄ. zÉÃ±ÀzÀ
¥ÀÇªÀð ̈ sÁUÀzÀ°è ªÀdæAiÀiÁ¤ ¹zÀÞgÀÄ, PÁ¥Á°PÀgÀÄ ªÀÄvÀÄÛ ¥À²ÑªÀÄ
s̈ÁUÀzÀ°è £ÁxÀ ¥ÀAxÀUÀ¼ÀÄ, eÉÆÃVUÀ¼ÀÄ UÀÄ¥ÀÛUÁ«Ä¤AiÀiÁVzÀÝgÀÄ.

PÀªÀÄð ̈ sÀQÛUÀ¼ÉÃ F ¥ÀæzÉÃ±ÀzÀ°è ̧ ÁªÀiÁ£ÀågÀ ̧ ÀA¥ÀvÁÛVvÀÄÛ. ̈ sÀQÛ
ªÀiÁUÀð ZÀ¼ÀÄªÀ½¬ÄAzÀ zÉÃ±ÀzÀ J¯Áè ̈ sÁµÉUÀ¼À ªÉÄÃ É̄ zsÀªÀÄð
eÁUÀÈwAiÀÄ ªÀÄ£À ªÀÄ£À eÁUÀÈwAiÀÄ vÁPÀ̄ ÁlUÀ¼ÀÄ ¥ÁægÀA s̈ÀªÁzÀªÀÅ.
zÀQëtzÀ°è ªÀÄÄ¸À̄ Áä£ÀgÀÄ vÀ¼ÀªÀÇjzÀ £ÀAvÀgÀ »AzÀÆ zsÀªÀÄðªÀÅ
§ºÀÄ¨sÁUÀ £À²¹ ºÉÆÃVvÀÄÛ. d£ÀgÀÄ C¯ÉªÀiÁjUÀ¼ÀAvÉ vÀªÀÄUÉ
EµÀÖªÁzÀ vÁtUÀ½UÉ ªÀ® Ȩ́ ºÉÆÃUÀÄwÛzÀÝgÀÄ. EAxÀºÀ ̧ ÀAzÀ̈ sÀðzÀ°è
¨sÀQÛAiÀÄ UÀAUÉ zÀQët¢AzÀ GvÀÛgÀPÉÌ ºÀjzÀ¼ÀÄ. ¨sÀQÛ zÁæ«qÀ
zÉÃ±ÀzÀ°è ºÀÄnÖvÉAzÀÄ, CzÀ£ÀÄß gÁªÀiÁ£ÀÄdgÀÄ GvÀÛgÀPÉÌ MAiÀÄÝgÉAzÀÄ
PÀ©ÃgÀgÉÃ vÀªÀÄä ¥ÀzÀä ¥ÀÅgÁtzÀ°è ºÉÃ½zÁÝgÉ.

“¨sÀQÛ zÁæ«qÀ H¥ÀfÃ ̄ ÁAiÉÄ gÁªÀiÁ£ÀAzÀ
¥ÀgÀUÀlQÃAiÉÆÃ PÀ©ÃgÀ £É ¸Ávï ¢éÃ¥À £ÀªÀRAqÀ”

¨sÁgÀvÀzÀ ¨sÀQÛ DAzÉÆÃ¼À£ÀªÀÅ zÀQët ¨sÁgÀvÀzÀ ªÀÄºÀvÀé¥ÀÇtð
PÉÆqÀÄUÉAiÀiÁVzÉ. F ZÀ¼ÀÄªÀ½¬ÄAzÀ ¥ÉæÃgÀuÉ ¥ÀqÉzÀ zÉÃ±ÀzÀ
J¯Áè ¨sÁµÉUÀ¼ÀÄ UÀÄt «²µÀÖvÉAiÀÄ£ÀÄß ºÉÆA¢zÀ AiÀÄÄUÀªÁV
vÀ«Ä¼ÀÄ £ÁqÀÄ, PÀ£ÁðlPÀ, ªÀÄºÁgÁµÀÖç, §AUÁ® gÁdåUÀ¼À̄ Éè̄ Áè

vÀvÀé¥ÀzÀ ¸Á»vÀåzÀ°è ¸Àw-¥Àw ¨sÁªÀ
²æÃªÀÄw. qÁ. ̧ ÀªÀðªÀÄAUÀ¼À ̧ ÀQæ.

PÀ£ÀßqÀ G¥À£Áå¸ÀPÀgÀÄ. J¸ï.Dgï.¦.J¸ï.¦.AiÀÄÄ. PÁ¯ÉÃd. gÁAiÀÄZÀÆgÀÄ

¨sÀQÛ ¸Á»vÀå vÀ£Àß PÁ®zÀ ZÀjvÉæUÉ vÉÆÃjgÀÄªÀ ¥ÀæwQæAiÉÄUÀ¼ÀÄ
zsÀªÀÄð ¥ÀAxÀUÀ¼À°è PÀAqÀÄ §gÀÄªÀ ¸ÁªÀiÁ£Àå vÀvÀéUÀ¼ÀÄ £ÀªÀÄUÉ
PÁt¹UÀÄvÀÛªÉ.

PÀ£ÀßqÀzÀ ̈ sÀQÛAiÀÄ vÀvÀé¥ÀzÀUÀ½UÉ ̧ ÀªÀiÁ£ÀªÁzÀ gÀZÀ£ÉUÀ¼ÀÄ ̈ sÁgÀvÀzÀ
C£ÉÃPÀ ̈ sÁµÉUÀ¼À°è £ÀªÀÄUÉ PÁt¹UÀÄvÀÛªÉ. GzÀÄð«£À°è ºÁqÀÄªÀ
PÀªÁé°UÀ¼ÀÄ, ZÁgï¨ÉÊvïUÀ¼ÀÄ, PÁ²äÃjAiÀÄ ªÀvÀÄì£ï gÀZÀ£ÉUÀ¼ÀÄ,
ªÀÄ®AiÀiÁ¼ÀA£À ªÉÃ®£ï ¥Át£ï, vÀ«Ä½£À ̈ sÀQÛ ¥ÁàqÀ̄ ï, vÉ®ÄV£À
vÀvÁé®Ä, ¥ÀAeÁ©AiÀÄ ̧ ÀÆPï ̧ ÁUÀgï ºÁqÀÄUÀ¼ÀÄ, §AUÁ°AiÀÄ
¨ÁªÀÅ¯ï VÃvÉUÀ¼ÀÄ, ªÀÄgÁpAiÀÄ°è vÀÄPÁgÁA VÃvÉUÀ¼ÀÄ,
»A¢AiÀÄ°è PÀ©ÃgïzÁ¸ï, gÉÊzÁ¸ï ªÀÄÄAvÁzÀ ̧ ÀUÀÄt ¥ÀAxÀzÀªÀgÀ
ºÁqÀÄUÀ¼ÀÄ, PÀ£ÀßqÀzÀ vÀvÀé¥ÀzÀ ̧ Á»vÀåPÉÌ ªÀÄÄRå ̈ sÀÆ«ÄPÉAiÀÄ£ÀÄß
MzÀV¹ªÉ.

¨sÀQÛ ¥ÀAxÀUÀ¼À°è UÀÄgÀÄªÀ£ÀÄß zÉÃªÀgÀ£ÀÄß £À®è£ÉAzÀÄ, ¥Àw JAzÀÄ
¹éÃPÀj¹zÀ GzÁºÀgÀuÉUÀ¼ÀÄ ¸ÁPÀ¶ÖªÉ. «ÄÃgÁ¨Á¬Ä PÀÈµÀÚ£ÀÄß
¥ÀwAiÀiÁV ¹éÃPÀj¹ ºÁrzÀ ºÁqÀÄUÀ¼ÀÄ, CPÀÌªÀÄºÁzÉÃ«
ZÉ£ÀßªÀÄ°èPÁdÄð£À£À£ÀÄß ¥ÀwAiÉÄAzÀÄ ¹éÃPÀj¹zÀ¼ÀÄ. “ºÁzÀgÀ
ªÀiÁqÀÄªÉ£É ºÀgÀ£À PÀÆqÀ ªÀÄ£ÀªÉA§ ¸ÀTAiÀÄ ¥Àæ¸ÁzÀ¢AzÀ”
JAzÀÄ ºÉÃ½zÀÝ£ÀÄß £ÉÆÃrzÀgÉ DzsÁåvÀ äzÀ C£ÀÄ¨sÁªÀ
ªÀÄ£ÉÆÃ«±ÉèÃµÀuÁvÀäPÀªÁV ªÀÄÄAzÀÄªÀgÉAiÀÄÄvÀÛzÉ. EzÉÃ ¸Àw-
¥Àw ̈ sÁªÀ.

»ÃUÁV ¥Àæw ªÀÄ£ÀÄµÀå ̧ ÀA§AzsÀUÀ¼À°è ºÉtÄÚ UÀAr£À UÀÄtUÀ¼ÀÄ
PÁAiÀÄð ¤ªÀð»¸ÀÄwÛgÀÄvÀÛªÉ. ºÉtÂÚ£À vÀÄªÀÄÄ®UÀ¼ÀÄ ºÉZÁÑzÁUÀ
ºÉtÂÚ£À UÀÄtUÀ¼ÀÄ, UÀAr£À vÀÄªÀÄÄ®UÀ¼ÀÄ ºÉZÁÑzÁUÀ ¥ÀÅgÀÄµÀ
¸Àé¨sÁªÀUÀ¼ÀÄ zÉÃºÀzÀ°è ªÁ¸ÀÛªÀå ºÀÆqÀÄvÀÛªÉ.

£ÀªÀÄä ¥ÁæaÃ£À zsÁ«ÄðPÀ ¸ÀÆvÀæUÀ¼ÁzÀ £ÁxÀ, ±ÉÊªÀ, ±ÁPÀÛ,
vÁAwæPÀ ¥ÀAxÀUÀ¼À°è ¹ÛçÃAiÀÄ£ÀÄß ªÀiÁvÀÈ ̧ ÀégÀÆ¦tÂ ±ÀQÛAiÉÄAzÀÄ
¥ÀÇf¹zÀ GzÁºÀgÀuÉUÀ¼À£ÀÄß PÀÆqÀ £ÉÆÃqÀÄvÉÛÃªÉ. “¯ÉÆÃPÀzÀ
¥ÀgÀvÀvÀéªÀ£ÀÄß ¹ÛçÃ gÀÆ¥ÀzÀ°è ¨sÁ«¹PÉÆAqÀÄ DgÁ¢ü¸ÀÄªÀ
zsÀªÀÄðzÀ̄ ÉÆèAzÀÄ ±ÁPÀÛ zsÀªÀÄðªÁVzÉ. ¥ÀgÀvÀvÀéPÉÌ ¹ÛçÃ ªÀÄvÀÄÛ
¥ÀÅgÀÄµÀ gÀÆ¥ÀUÀ¼ÉgÀqÀÆ EzÀÝgÀÆ ¥ÁæeÁÕ±ÀQÛ ¤¶ÌçAiÀÄªÁVgÀÄvÀÛzÉ.
F QæAiÀiÁ gÀÆ¦ §®ªÁzÀ ±ÀQÛ ¹ÛçÃ gÀÆ¥ÀzÀÄÝ, EzÀÄ
QæAiÀiÁvÀäPÀªÉAzÀÄ ±ÁPÀÛgÀÄ £ÀA§ÄwÛzÀÄÝ ±ÀQÛAiÀÄ£ÀÄß ªÀiÁvÉAiÀÄ
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gÀÆ¥ÀzÀ°è UÀæ»¸ÀÄvÁÛgÉ. zÉÊ«PÀ ¥ÀgÀvÀvÀézÀ°è ¹ÛçÃ ¥ÀÅgÀÄµÀ
gÀÆ¥ÀUÀ¼ÉgÀqÀÆ EzÀÝgÀÆ CAwªÀÄªÁV DvÀåAwPÀ ¸ÀégÀÆ¥ÀzÀ°è
EzÀPÉÌ ºÉtÄÚ vÀ£ÀªÁUÀ° UÀAqÀÄvÀ£ÀªÁUÀ° EgÀÄªÀÅ¢®è.

vÀvÀé¥ÀzÀPÁgÀgÀÄ ¹ÛçÃ ¸ÀA§AzsÀ §UÉÎ ªÀiÁvÀ£ÁqÀÄvÁÛ ¸ÀwAiÀÄ£ÀÄß
ªÀiÁAiÉÄ, ¥Áæt ̧ ÀAUÁw, £À½£ÁQë, ̈ Á¯É, ¥ÉÆÃj JA§AvÀºÀ
¥ÀzÀUÀ¼À ªÀÄÆ®PÀ ̧ ÀA s̈ÉÆÃ¢ À̧ÄvÁÛgÉ. EªÀÅ ¥ÀzÉ ¥ÀzÉ ºÁqÀÄUÀ¼À°è
¹ÛçÃ zÀÈ¶ÖPÉÆÃ£ÀzÀ ¤µÀÖvÉAiÀÄ£ÀÄß ¥Àæw¤¢ü̧ ÀÄvÀÛzÉ. vÁ£ÀÄ DgÁ¢ü̧ ÀÄªÀ
±ÀQÛ zÉÃªÀvÉAiÀÄ£ÀÄß °AUÁwÃvÀªÉAzÀÄ ̧ ÀÄÛw À̧ÄvÁÛ£É. vÀvÀé ºÉÃ¼ÀÄªÁUÀ
§¼À̧ ÀÄªÀ vÀAV, £Áj, CªÀé, CPÀÌ, EAxÀ ¸ÀA§AzsÀªÁZÀPÀUÀ¼ÀÄ
DvÁä£ÀÄ À̧AzsÁ£ÀzÀ ̧ ÀAPÉÃvÀUÀ¼ÁVªÉ.

qÁ. zÉÃ«¥Àæ̧ Ázï ZÀmÉÆÖÃ¥ÁzsÁåAiÀÄgÀÄ »ÃUÉ ºÉÃ¼ÀÄvÁÛgÉ. “ªÁªÀÄ

JA§ÄzÀPÉÌ ¹ÛçÃ, PÁªÀÄ, CxÀðUÀ¼ÀÄ EgÀÄªÀÅzÀgÀvÀÛ UÀªÀÄ£À ̧ É¼ÉzÀÄ
“ªÁªÀÄ s̈ÀÆvÀÈAiÀÄeÉÃvï ¥ÀgÀªÀiï” JAzÀgÉ ¥ÀgÀvÀvÀéªÀ£ÀÄß DgÁ¢ü̧ À®Ä
¸ÁzsÀPÀ£ÀÄ ºÉuÁÚUÀ̄ ÉÃ ¨ÉÃPÉA§ÄzÉÃ ªÁªÀiÁZÁgÀzÀ ªÀÄÆ®
¹zÁÞAvÀªÉAzÀÄ ¥Àæw¥Á¢¸ÀÄvÁÛgÉ. vÁAwæPÀgÀÄ DZÀj¸ÀÄªÀ
¸ÀÛA¨sÀ£ÁAiÉÆÃUÀªÉ£ÀÄßªÀÅzÀÄ ̧ ÁzsÀPÀ£ÀÄ vÀ£ÉÆß¼ÀV£À ¹ÛçÃ ̧ ÀvÀéªÀ£ÀÄß
¸ÁPÁëvÀÌj¹PÉÆ¼ÀÄîªÀ ¸ÀAUÁwAiÉÄÃ DVzÉ JAzÀÄ CªÀgÀ
C©üªÀÄvÀªÁVzÉ. µÀmïZÀPÀæUÀ¼ÀÄ, ¥ÀzÀäUÀ¼ÀÄ, wæPÉÆÃ£ÀUÀ¼ÀÄ ¹ÛçÃ
±ÀQÛAiÀÄ ̧ ÀAPÉÃvÀUÀ¼ÁVzÀÄÝ ̧ ÁzsÀPÀ£ÀÄ JZÀÑj¹PÉÆ¼Àî̈ ÉÃPÁzÀ PÀÄAqÀ°¤
±ÀQÛAiÀÄÄ vÀ£ÉÆß¼ÀV£À ¹ÛçÃ ±ÀQÛAiÀÄ£ÀÄß DºÁé¤¹PÉÆ¼ÀÄîªÀ
PÀ æAiÉÄAiÀiÁVgÀÄvÀ ÛzÉ. EAvÀºÀ ºÀ®ªÁgÀÄ «ZÁgÀUÀ¼À£ÀÄß
¸É«Ä£Ágï£À°è «ªÀj¹, «ªÀÄ²ð¹ ºÉÃ¼ÀÄvÉÛÃ£É.

ªÀZÀ£ÀPÁgÀgÀÄ PÀ£ÁðlPÀzÀ ¹ÛçÃ¸ÀªÀiÁ£ÀvÉAiÀÄ ºÀjPÁgÀgÀÄ.
zÁæ«qÀ ¸ÀA¸ÀÌøwAiÀÄ°èzÀÝ ¸ÀªÀiÁ£ÀvÉAiÀÄ£ÀÄß PÀ¼ÉzÀÄPÀÆAqÀÄ
±ÉÆÃµÀuÉAiÀÄ°è §¼À®ÄwÛgÀÄªÀ ¸ÀAzÀ¨sÀðzÀ°è, ªÀZÀ£ÀPÁgÀgÀÄ
¸ÀªÀiÁ£ÀvÉAiÀÄ£ÀÄß vÀAzÀÄ PÉÆlÖgÀÄ. ¹ÛçÃ C©üªÀÈ¢Ý E®èzÉ
¸ÀªÀiÁdzÀ C©üªÀÈ¢Þ̧ ÁzsÀå«¯Áè JAzÀÄ  £ÀA©zÀªÀgÀÄ. ºÁUÉAiÉÄ
£ÀqÉzÀÄPÉÆAqÀªÀgÀÄP À¯ÁAvÀgÀzÀ §zÀ¯ÁªÀuÉA i ÀÄ° è
CªÀPÁ±ÀUÀ¼À£ÀÄß PÀ¹zÀÄPÉÆ¼Àî¯Á¬ÄvÀÄ. EAxÁ ̧ ÀAzÀ¨sÀðzÀ°è
ªÀZÀ£ÀPÁgÀgÀÄ DvÀäPÉÌ °AUÀ«¯Áè ¹ÛçÃ _¥ÀÄgÀÄµÀgÀÄ ̧ ÀªÀiÁ£ÀgÀÄ.
¥ÀÄgÀÄµÀjUÉ EgÀÄªÀ CªÀPÁ±ÀUÀ¼É¯Áè,ºÀPÀÄÌUÀ¼É®è ªÀÄ»¼ÉAiÀÄjUÉÆ
zÀPÀÌ̈ ÉÃPÀÄ JAzÀÄ ¥Àæw¥Á¢¹zÀgÀÄ, ºÉtÄÚºÉÆ£ÀÄß.ªÀÄtÄÚ ªÀiÁAiÉÄ
EªÀÅUÀ½AzÀ zÉÆgÀ EgÀ¨ÉPÀÄ. EªÀÅ ̧ ÁzsÀ£ÉUÉ ªÀiÁgÀPÀ JAzÀÄ
ºÉ¼ÀÄw ÛgÀÄªÀ ¸ÀAzÀ¨ s ÀðzÀ°è ºÉtÄ Ú ªÀ iÁAiÉÄAiÀÄ¯Áè
,ªÀÄ£ÀzÀªÀÄÄAzÀt D¸ÉAiÉÄÃ   ªÀiÁAiÉÄ JAzÀÄ ¥Àæw¥Á¢¹zÀgÀÄ,
ºÉtÄÚ gÀPÀÌ¹AiÀÄ®è. DPÉ ¥ÀævÀåPÀë PÀ¦®¹zÀÞªÀÄ°èPÁdÄð£À JAzÀÄ
CªÀ¼À°è zÉÊªÀvÀéªÀ£ÀÄß PÀAqÀgÀÄ. DPÉUÉÆ zsÁ«ÄðPÀ DZÀgÀuÉUÉ
CªÀPÁ±À¤Ãr  CvÉÆäÃzÉÆÞÃgÀzÀ ¨ÁV®vÉgÉzÀgÀÄ. ºÉtß£ÀÄß
§jÃ ̈ sÉÆÃUÀzÀ ªÀ¸ÀÄÛJAzÀÄ PÁtzÉ DPÉAiÀÄ£ÀÄß ªÀiÁvÀÈ¸ÀégÉÆ¥ÀzÀ
°è ¥ÁªÀðw ̧ ÀégÀÆ¥ÀzÀ°è PÁt®Ä ºÉÃ½zÀgÀÄ. “¸Àw ¥ÀwUÀ¼ÉÆAzÀ
zÀ ̈ sÀQÛ »vÀªÀ¥ÀÄàªÀzÀÄ ²ªÀAUÉ” JAzÀÄ ̧ ÀA¸ÁgÀzÀ°è ªÀÄ»¼É
AiÀÄjUÉÆ ¥ÁæzsÁ£ÀåvÉ¤ÃrzÀgÀÄ. EAxÀ¥Àj¸ÀgÀªÀ£ÀÄß ªÀÄ»¼ÉAiÀÄ
jUÉ MzÀV¹PÉÆlÖgÀÄ,CzÀgÀ ¥sÀ®ªÁV C£ÉÃPÀ ªÀÄ»¼ÉAiÀÄgÀÄ
C©üªÉåQÛ ̧ ÁévÀAvÀæöåªÀ£ÀÄß ¥ÀqÉzÀÄPÉÆAqÀgÀÄ. ªÀZÀ£ÀUÀ¼À gÀZÀ£ÉAiÀÄ
£ÀÄß ªÀiÁrzÀgÀÄ. CªÀgÀ°è ¥ÀæªÀÄÄR¼ÁzÀªÀ¼ÀÄ CPÀÌªÀÄºÁzÉÃ«.
EªÀ¼ÀÄ PÀ£ÀßqÀ ̧ Á»vÀåzÀ ªÉÆzÀ® PÀ«¬Äwæ, FPÉAiÀÄÄ PÀ£ÀßqÀ£Á
r£À ºÉªÉÄäAiÀÄ ªÀZÀ£ÀPÁwð FPÉAiÀÄ ̧ ÁzsÀ£É C£ÀÄPÀgÀt ÂAiÀÄ,
DzÀð±À¤ÃAiÀÄ. FPÉAiÀÄ £ÀAvÀgÀzÀ ¸ÁÜ£ÀªÉÃ CPÀÌªÀÄä£ÀzÀÄ.

FPÉAiÀÄ MAzÀÄ£ÀÆgÁ LªÀvÀÆägÀÄ ªÀZÀ£ÀUÀ¼À£ÀÄß PÀ£ÀßqÀ ªÀÄvÀÄÛ
¸ÀA¸ÀÌøw E¯ÁSÉ ̈ ÉAUÀ¼ÀÆgÀÄ ªÀZÀ£À¸ÀA¥ÀÄlzÀ°è ¥ÀæPÀn¹zÁÝgÉ.
FPÉAiÀÄ ªÉÊAiÀÄQÛPÀ «ZÁgÀ ºÉZÁÑV w½zÀÄ§A¢¯Áè. DzÀgÉ

CPÀÌªÀÄä£À ªÀZÀ£ÀUÀ¼À ¥Àæ¸ÀÄÛvÀvÉ
qÁ. ²Ã¯ÁPÀÄªÀiÁj zÁ¸À

¸ÀºÀ¥ÁæzsÁå¥ÀPÀgÀÄ, PÀ£ÀßqÀ «¨sÁUÀ, J¯ï.«.r. ªÀÄºÁ«zÁå®AiÀÄ, gÁAiÀÄZÀÆgÀÄ.

FPÉAiÀÄ ªÀZÀ£ÀUÀ¼ÀÄ ªÀiË°PÀªÁVªÉ. EA¢UÀÆ ¥Àæ̧ ÀÄÛvÀªÁVªÉ.
FPÉAiÀÄÄ “DZÁgÀªÉÃ ¥ÁætªÁzÀ gÁªÉÄ±ÀégÀ°AUÀ” JA§
CAQvÀ¢AzÀ ªÀZÀ£ÀgÀZÀ£É ªÀiÁrzÁÝ¼É. zsÀªÀiÁðZÀgÀuÉAiÀÄ°è
ªÀævÀ, DZÁgÀ, £ÉÃªÀÄ, ¤µÉ× §ºÀÄ ªÀÄÄRåªÁzÀªÀÅ. CªÀÅUÀ¼À£ÀÄß
C£ÀÄµÀ×£À ªÀiÁqÀÄªÀ «zsÁ£ÀªÀÅ CµÉÖÃ ªÀÄÄRå. D PÀÄjvÀÄ
§ºÀ¼À «ªÀgÀªÁV vÀ£Àß ªÀZÀ£ÀzÀ°è ºÉÃ½zÁÝ¼É. ªÀævÀ JAzÁUÀ
CQÌ, ¨ÉÃ¼É. ¨É®è ªÀÄÄAvÁzÀ ªÀ¸ÀÄÛUÀ¼À£ÀÄß zÁ£ÀªÀiÁqÀÄvÁÛgÉ.
DzÀgÉ CQÌ, ¨ÉÃ¼É, ¨É®è ªÀÄÄAvÁzÀ zÀæªÀåPÉÌ ªÀævÀªÀ®è, avÀÛPÉÌ
ªÀævÀ. ¨ÁºÀåzÀ°è ªÀiÁqÀÄªÀ QæAiÉÄ ªÀævÀªÀ¯Áè. ªÀævÀªÀ£ÀÄß
CAvÀgÀAUÀzÀ°è ªÀiÁqÀ¨ÉÃPÀÄ. “vÀ£Àß ̧ Àé¥ÀßzÀ°è vÀ£ÀßzÀ®èzÀÄ vÁ
PÀAqÉÆqÉ, vÁ ªÀÄÄlÖzÀzÀÄ ªÀÄÄlÖzÀgÉ, vÁ PÉÆ¼ÀîzÀÄ PÉÆAqÉÆ
qÉ, vÀ£ÀÄ«£À° ̧ ÀÆPÀëöävÀ£ÀÄ¤AzÀÄzÀÄ ªÀævÀ” JAzÀÄ PÀ£À¹£À¯ÉÆè
¥ÀgÀgÀªÀ¸ÀÄÛªÀ£ÀÄß §AiÀÄ¸ÀzÉ EgÀÄªÀÅzÀÄ ªÀævÀ JAzÀÄ ºÉÃ¼ÀÄvÁÛ¼É.

ªÀÄ£ÀzÀ°è ªÀævÀ ªÀiÁqÀÄvÁÛ ̈ ÁºÀåzÀ° DZÁgÀ ±ÀÆ£Àå£ÁVzÀÝgÉ
CzÀÄ ªÀævÀªÀ¯Áè. G¨sÀAiÀÄ ¹zÀÞªÀiÁrzÀ ªÀævÀªÉÃ ¤dªÁzÀ
ªÀævÀ JAzÀÄ ºÉÃ¼ÀÄvÁÛ¼É. ªÀævÀ ªÀiÁqÀÄªÀªÀ£ÀÄ ªÀÄzÀå, ªÀiÁA¸À,
¥ÀgÀ¥ÁPÀ ̧ ÉÃ«¸ÀÄªÀªÀ£ÀÄ DVgÀ¨ÁgÀzÀÄ, CjvÀÆ CjAiÀÄzÉAiÉÆÃ
vÀ¥ÀÄà £ÀqÉzÀgÀÆ CAxÀªÀ£ÀÄ °AUÀPÉÌ ¸À®è, dAUÀªÀÄPÉÌ ¸À®è
JAzÀÄ ºÉÃ¼ÀÄvÁÛ¼É. C£ÀågÀ°è ºÉÆÃV °AUÀPÉÌ DºÁgÀ PÉÆqÀzÉ
¥Àæ¸ÁzÀ ¹éÃPÀj¹zÀgÉ CAxÀªÀ£ÀÄ ªÀæw DUÀ¯ÁgÀ. EAxÀªÀ£À£ÀÄß
ªÀævÀ ̈ sÀæµÀÖ JAzÀÄ PÀgÉAiÀÄÄvÁÛ¼É. ªÀævÀ ªÀiÁqÀÄªÀªÀ£ÀÄ ¥ÀAZÉÃA¢æÃ
AiÀÄUÀ¼À£ÀÄß ¤UÀæ»¹PÉÆÃ¼Àî¨ÉÃPÀÄ. C£ÀågÀ §UÀUÉ ªÀiÁvÁqÀ®Ä
£Á°UÉ §AzsÀ£À. zÀÄUÀðAzsÀPÉÌ £Á¹PÀ §AzsÀ£À, ¤AzÉUÉ
PÀtð§AzsÀ£À, zÀÈQÌUÉ PÁªÀÄ§AzsÀ£À, avÀÛPÉÌ D±Á§AzsÀ£À,
CAUÀPÉÌ CAºÀPÁgÀ §AzsÀ£À, F jÃwAiÀÄ µÀqï§AzsÀ£À ºÀj
zÀ®èzÉ ªÀævÀªÀiÁqÀ®Ä DUÀÄªÀÅ¢¯Áè. EAxÀªÀgÀ ªÀævÀ PÀ¼ÀîgÀ
ªÀævÀªÁUÀÄvÀÛzÉ. CgÀ¹AiÀiÁzÀªÀ¼ÀÄ DzÀ±ÀðªÁVgÀ¨ÉÃPÉAzÀÄ
ºÁªÀPÀaÑ¹PÉÆAqÀÄ ̧ ÁªÀvÀgÀ¹PÉÆAqÀAvÉ. ̈ sÀPÀÛ£ÁzÀªÀ£À°è F
vÉÆÃjPÉAiÀÄ ªÀævÀ ̧ À®èzÀÄ. EªÀ£ÀÄ DZÁgÀPÉÌ ºÀÆgÀUÁUÀÄvÁÛ£É
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CZÁgÀ vÀ¦àzÀgÉ ¥ÁæAiÀÄ²ÑvÀ EzÉ JAzÀÄ C£ÁZÁjUÀ¼À
¸ÀAUÀªÀiÁqÀ¨ÁgÀzÀÄ. §AUÁgÀªÀ PÀgÀV¹ ¨ÉÃgÉ gÀÆ¥ÀªÀ
ªÀiÁqÀ§ºÀÄzÀÄ, DzÀgÉ ªÀÄÄvÀÄÛ ªÀÄÄjzÀÄ ¨ÉÃgÉ gÀÆ¥ÀªÀ
ªÀiÁqÀ§ºÀÄzÉÃ JAzÀÄ ¥Àæ²ß¸ÀÄvÁÛ¼É. ªÀævÀ ªÀiÁqÀÄªÀªÀ£ÀÄ
“UÀÄgÀÄ°AUÀ dAUÀªÀÄPÉÌ ¤µÁÖªÀAvÀ£ÀVgÀ¨ÉÃPÀÄ. E®èzÉÃ
ºÉÆÃzÀgÉ ±ÀÄzÀÞ DZÁgÀªÀ®è. RAqÀªÀævÀ. CRAqÀªÀævÀ, ̧ ÀAzÀªÀævÀ,
¸À®èzÀªÀævÀ JAzÀÄ wgÀÄUÀÄªÀzÀÄ ªÀævÀªÀ®è. HgÀªÀjUÉ¯Áè AiÀiÁPÉ
w½AiÀÄ¨ÉÃPÀÄ. ºÁUÉ w½ªÀAvÉ ªÀiÁrzÀgÉ HgÀ ªÀÄUÀ£À£ÀÄß
¨ÁV°è EjzÀÄ PÀÆAzÀAvÉ, ªÀævÀªÀªÀiÁr SÁåwAiÀÄ ¥ÀqÉAiÀÄ¨ÉÃ
PÉAzÀgÉ HgÀd£À ªÀÄÄAzÉ ̧ ÀwAiÀÄ¼À vÉÆÃjzÀAvÉ C¥À«vÀæªÁUÀÄ
vÀÛzÉ. ªÀÄºÁªÀæwUÀ¼ÀÄ, ªÀæwUÀ¼À ªÀÄ£ÉUÉ ºÉÆÃzÁUÀ PÀtÂÚUÉ PÁtÂ¹zÀÄÝ
¨ÉÃqÀzÉ. ̈ Á¬ÄUÉ §AzÀzÀÄÝ £ÀÄrAiÀÄzÉ, PÁªÀÄzÀ zÀæ¶Ö¬ÄAzÀ
£ÉÆÃqÀzÉ. ²ªÀ°AUÀ¥ÀÆeÉ, ²ªÀzsÁå£ÀªÀÄÆwð, ²ªÀPÀxÁ
¥Àæ¸ÀAUÀ, ²ªÀ±ÉgÀtgÀ ¸ÀAUÀ, QæAiÀiÁ£ÀÄ¨sÀªÀzÀ°è EgÀÄªÀªÀ£É
ªÀÄºÀªÀæwAiÀiÁUÀÄvÁÛ£É. ªÀÄºÁªÀæwAiÀÄÄ “vÁ£ÀÄ ̈ sÉÆÃV¸ÀÄªÀAvÀºÀ
¸ÀPÀ® zÀæªÀåAUÀ¼É®èªÀ £ÀÄß dAUÀªÀÄPÉÌ PÉÆlÄÖvÁ£ÀÄPÉÆ¼Àî¨ÉÃPÀÄ.
EzÀÄªÉÃ” ±ÀÄzsÀÞ DZÁgÀ PÀæªÀÄ JA¢zÁÝ¼É.
PÁ«ÄUÉ ªÀævÀGAmÉ ¤:PÁ«ÄUÀ®èzÉ
PÉÆæ¢üUÉ ªÀævÀGAmÉ ¸ÀªÀÄzsÁ¤UÀ®èzÉ
¯ÉÆÃ©üUÉ ªÀævÀ GAmÉ GzÁjUÀ®èzÉ
EAwÃ PÀëªÉÄ. zÀªÉÄ, ±ÁAw, ¸ÀªÀiÁzsÁ£À ¸ÀA¥ÀzÀ ªÀÄÄAvÁV
UÀÄgÀÄ°AUÀ dAUÀªÀÄPÉÌ vÀ£ÀÄªÀÄ£ÀzsÀ£À ¤gÀÄvÀ£ÁV
vÀ£Àß ¥ÁætPÉÌ EzÀÝAvÉ avÀÛ ±ÀÄzÁÞvÀä£ÁV E¥Àà ªÀÄºÀ¨sÀPÀÛ£ÉÃ
PÀÈvÀå«®èzÀ±ÀgÀt
DvÀ£À¥ÁzÀ J£Àß ºÀÈzÀAiÀÄzÀ°è CZÀÆÑwÛzÀAw¥ÀÄàzÀÄ  DZÁgÀªÉÃ
¥ÁætªÁzÀ
gÁªÉÄÃ±ÀégÀ°AUÀªÀÅ CjªÀÅ JvÀÄÛPÀlÄÖªÀ UÀÆvÁÛV¥Àà£ÀÄ.

JAzÀÄ PÁªÀÄ, PÉÆæÃzsÀ, ̄ ÉÆÃ¨sÀ ªÀÄÄAvÁzÀ CjµÀqÀéUÀðUÀ¼À£ÀÄß
UÉzÀÄÝ, PÀëªÉÄ, zÀªÉÄ, ¸ÀªÀiÁzsÁ£À, zÀAvÀºÀ UÀÄtUÀ¼À£ÀÄß
gÀÆrü¹PÀÆAqÀÄ avÀÛ±ÀÄzsÀÞ£ÁzÀ ªÀåQÛAiÉÄÃ ±ÀgÀt. DvÀ£À¥ÁzÀ
J£Àß ºÀÈzÀAiÀÄzÀ°è CZÉÆÑÃwÛgÀ°. qÀA¨ÁZÁgÀzÀ ¨sÀQÛAiÀÄÄ
¨sÀQÛAiÉÄÃ C®è.DvÀ£ÀÄ ̈ sÀPÀÛ£ÉÃC®è. “DZÉAiÀÄ ¤ÃgÀÄ FZÉAiÀÄ°è
vÉUÉAiÀÄÄªÀzÀÄ a®ÄªÉÄAiÀÄ®è
DZÉAiÀÄ°è PÉÃ½zÀ ªÀiÁvÀÄ FZÉAiÀÄ°è £ÀÄrzÀÄ
ªÀÄvÁÛZÉAiÀÄ°è ¨ÉgÉ¸ÀÄªÀªÀ ¨sÀPÀÛ£À®è
DvÀ£À E¢j£À°è DvÀ£À¸ÀwAiÀÄ¼À CªÁé JAzÀÄ.
DvÀ ¸ÀAzÀ°è ¸Àw JA§ ¨sÀAqÀjUÉÃPÉ ªÀævÀ, £ÉÃªÀÄ, ¤µÉÖÃ
EAwªÀgÀ°è PÀ¼ÉzÀÄ½AiÀÄ¨ÉÃPÀÄ
DZÁgÀªÉÃ ¥ÁætªÁzÀ gÁªÉÄÃ±ÀégÀ°AUÀªÀ£ÀjªÀÅzÀPÉÌ.

avÀÛ ±ÀÄ¢ü ÞE®èzÀ ªÀævÀ, £ÉÃªÀÄ, ¤µÉ× AiÀiÁªÀÅzÀÄPÀÆÌCxÀð«¯Áè.
“DgÁgÀ ̈ sÁªÀPÉÌ M¼ÀUÁUÀzÀ ªÀ¸ÀÄÛ, DgÁgÀ ̈ sÀæªÉÄUÉ ºÀÆgÀUÁUÀzÀ
ªÀ¸ÀÄÛ. DgÁgÀ DZÁgÀPÉÌ M¼ÀUÁzÀ ªÀ¸ÀÄÛ, DgÁgÀ C£ÁZÀgÀPÉÌ
ºÀÆgÀUÁzÀªÀ¸ÀÄÛ ,DZÁgÀ ±ÀæzsÉÝ EzÀÝ°è ¤Ã£ÉA¨É” ªÀiÁqÀÄªÀ
QæÃAiÉÄ±ÀÄzsÀÞªÁVgÀ¨ÉÃPÀÄ.

AiÀiÁªÀ ̈ sÀæªÉÄUÀÆ M¼ÀUÁVgÀ¨ÁgÀzÀÄ. EAxÀªÀgÀ£ÀÄß ªÀæw JAzÀÄ
PÀgÉAiÀÄ§ºÀÄzÀÄ. “KjAiÉÆÃ¼ÀUÉ ©zÀÝ ¤ÃgÀÄ ªÀÄvÉÛ ºÉÃUÉ
vÀmÁPÀªÀ£ÀÄß ¸ÉÃgÀÄªÀÅ¢®èªÉÇÃ ºÁUÉ C£ÁZÁj ¸ÀzÀãPÀÛgÀ£ÀÄß
¸ÉÃgÀ¯ÁgÀ. CjzÀÄ ªÀiÁqÀÄªÀ vÀ¦àUÉ ¥ÁæAiÀÄ²ÑvÀªÉÃ.?
vÀ£ÀÄ«¤AzÁzÀ vÀ¦àUÉ PÀëªÉÄAiÉÄ ºÉÆgÀvÀÄ ªÀÄ£À¢AzÀ

DzÀ vÀ¦àUÉ PÀëªÉÄE®è.EAwªÀgÀ ¸ÉÃjzÀgÉ UÀÄgÀÄªÁzÀgÀÆ
©qÀ¨ÉÃPÀÄ, °AUÀªÀzÀgÀÆ©qÀ¨ÉÃPÀÄ,dAUÀªÀÄªÁzÀgÀÆ
©qÀ¨ÉÃPÀÄ” JAzÀÄ ¤zÁðQëtåªÁV
ºÉÃ¼ÀÄvÁÛ¼É. ̧ ÁªÀÄ£Àå ªÀÄ£ÀÄµÀå¤AzÀ »rzÀÄ dAUÀªÀÄzÀªÀgÉUÀÆ
PÀëªÉÄ E¯Áè. CµÀÄÖ PÀptªÁzÀzÀÄÝ. ªÀævÀ ªÀiÁqÀÄªÀªÀ£ÀÄ ̧ ÀdÓ£ÀgÀ
DUÀgÀzÀ°ègÀ¨ÉÃPÀÄ.
ºÀtªÀAvÀ£ÁzÀªÀ£ÀÄ ̈ sÀPÀÛgÀ ¥ÀYÂÛAiÀÄ°è ̧ ÀºÀ s̈ÉÆÃd£ÀPÉÌ PÀÄ½vÀgÉ,
UÀÄgÀÄªÉAzÀÄ, CgÀ¸À£ÉAzÀÄ, vÀ£ÀßªÀgÉAzÀÄ zÀæªÀåªÀ£ÀÄß ¤ÃrzÀgÉ
CzÀ£ÀÄß
¹éÃPÀj¸ÀÄªÀÅzÀÄ C¥ÀgÁzsÀ.£Á°UÉAiÀÄ ZÀlPÉÌ «ÄÃ£ÀÄ
ªÀiÁA¸Àw£Àß®Ä ºÉÆÃV §°UÉ ¹QÌ©zÀÝAvÉ CAvÀªÀgÀ ¸ÀºÀ
¨sÉÆÃd£ÀªÀ ªÀiÁrzÀgÉ °AUÀPÉÌ

zÀÆgÀªÁUÀÄvÁÛgÉ.DZÀgÀuÉAiÉÆA¢UÉ ̧ ÀdÓ£ÀgÀ ̧ ÀAWÀªÀÇ §ºÀÄ
ªÀÄÄRå JAzÀÄ ̧ ÉÆa¸ÀÄvÁÛ¼É. £ÉÃ«ÄAiÀiÁzÀªÀ£ÀÄ ̧ ÀAzÀ¨sÀðUÀ
¼À£ÀÄß §AzÀvÉ ¹éÃPÀj¸À¨ÉÃPÀÄ. ¸ÀÄR zÀÄ:RPÉÌ ªÉÄÊUÉÆqÀzÉ
CAzÀAzÉ DAiÀÄÄ¸ÀwÛvÉAzÀÄ w½AiÀÄ¨ÉÃPÀÄ. EzÀÄªÉÃ eÁÕ£À.
D UÀÄtªÉ ²ªÀ°AUÀzÀ RArvÀ £ÉÃªÀÄ. ²Ã® JA§ÄªÀÅzÀÄ
¨Á«AiÀÄ°è ̧ Áß£À ªÀÄqÀÄªÀzÀjAzÀ §gÀÄªÀAxÀzÀÝ®è, ªÀÄ£ÉÆ«
PÁgÀUÀ¼À£ÀÄß PÀ¼ÉzÀÄPÉÆ¼ÀÄîªÀÅzÀÄ.

EzÀÄªÉ £ÉÃªÀÄ, EzÀÄªÉÃ °AUÀzÉÆA¢UÉ PÀÆl JAzÀÄ
£ÀÄrAiÀÄÄvÁÛ¼É. CzÀÄ ©lÄÖvÀ£Àß ̧ ÀA¸ÁgÀzÀ ¤ªÀðºÀuÉUÉ ̈ sÀPÀÛgÀ
ªÀÄ£ÉUÉºÉÆÃV ¨ÉÃqÀÄªÀÅzÀÄ, PÁqÀÄªÀÅzÀÄ, £ÉÃªÀÄªÀ¯Áè.
£ÉÃªÀÄªÀªÀiÁrPÀÆAqÀÄ vÀ£ÀßAiÀÄ ¸ÀA¸ÁgÀzÀ PÀªÀiÁåxÀðPÁÌV
LzÀÄ ºÀvÀÄÛ ºÀzÀÄ£ÉÊzÉAzÀÄ «ÄÃj §AzÀÆqÉ PÀÈvÀå«¯ÉèAzÀÄ
CªÀjVQÌºÉªÉAzÀÄ  ¨sÀPÀÛgÀ ªÀÄ£ÉAiÀÄ°è ºÉÆPÀÄÌ ºÉÆPÀÄÌ
¨ÉÃqÀÄªÀzÀÄ ¨sÀPÀÛ£À AiÀÄÄQÛAiÉÄ?
DgÀÆqÉªÉAiÀÄ DjUÉ ¨ÉÃr ªÀiÁr
vÁ£ÀÄ zÁjAiÀiÁzÀ£ÉA§¨sÉÆÃVAiÀÄ £ÉÆÃqÁ
ªÉÃ²AiÀÄ ¥ÀÄvÀæ ¥ÉÊvÀÈPÀªÀ ªÀiÁrzÀ°è CzÉÃvÀgÀ Hl ?
CzÉÃvÀgÀ ªÀiÁl?
DZÁgÀªÉÃ ¥ÁætªÁzÀ gÁªÉÄÃ±ÀégÀ °AUÀPÉÌ ¸À®èzÀ £ÉÃªÀÄ”
JAzÀÄ ¤zÁðQëtåªÁV ºÉÃ¼ÀÄvÁÛ¼É.
²ªÀ±ÀgÀtgÀÄ PÁAiÀÄPÀzÀ PÀÄjvÀÄ «±ÉÃµÀªÁV ºÉÃ½zÁÝgÉ.
PÁAiÀÄPÀ ªÀævÀªÀAvÀ£À ®PÀëtªÉAzÀgÉ” ¢£À ¤vÀåzÀ PÁAiÀÄPÀ
ªÀÄÄV¹PÀÆAqÀÄ
MqÉAiÀÄ ̈ sÀPÀÛ, ªÀÄqÀ¢, ªÀÄPÀÌ¼ÉÆÃA¢UÉ ̧ ÉÃjPÉÆAqÀÄ JqÉªÀiÁr
¨sÉÆÃd£ÀªÀ iÁr EA¢UÉ, gÁwæUÉ, £Á½UÉ JAzÀÄ
«ZÁgÀªÀiÁqÀzÉ CAzÀA¢UÉ
JAzÀÄ ̈ sÁ«¹ EgÀÄªÀ ̈ sÀPÀÛ£À ªÀÄ£ÉAiÀÄAUÀ¼ÀzÀ°è ªÀÄAUÀ¼ÀªÀÄAiÀÄ
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PÉÊ¯Á¸À E¥ÀÄàzÀÄ JAzÀÄ ºÉÃ¼ÀÄvÁÛ¼É. ¸ÀºÀ¨ÉÆÃd£Á, vÀÈ¦Û
¸ÀAUÀæºÀªÀÄ£ÉÆÃ¨sÁªÀ«®èzÀ ªÀÄ£À¹Ûw ¨sÀPÀÛ¤UÉ §ºÀÄªÀÄÄRå.
JAzÀÄ, PÁAiÀÄPÀzÀ ¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß ̧ ÁgÀÄvÁÛ¼É. PÉ®¸ÀªÀ£ÀÄß
PÁAiÀÄPÀAiÉÄAzÀÄ ºÉ¸Àj¹ ±ÉgÀtgÀÄ¥À«vÀæUÉÆ½¹zÀgÀÄ. DzÀgÉ
EAzÀÄ£ÁªÀÅ £ÀªÀÄä PÉ®¸ÀªÀ£ÀÄß±ÀæzsÉÝ¬ÄAzÀ ªÀiÁqÀÄªÀÅ¢®è. EzÀÄ
gÁµÀÖçzÀ C©üªÀÈ¢üÝUÉ ªÀiÁgÀPÀªÁUÀÄvÀÛzÉ. ºÁUÁV ªÀæwAiÀiÁzÀªÀ£ÀÄ
PÀlÄÖ ¤nÖ£ÀªÀ£ÁVgÀ¨ÉÃPÀÄ.

“vÀ£Àß ¸ÀéPÁAiÀið¢AzÀ ªÀiÁrzÀ ¨sÀPÀÛ£À ªÀævÀªÉÃ ªÀævÀ
DvÀ£ÁZÁgÀªÉÃ ̧ ÀvÀå, CvÀ£Á±ÀæAiÀÄzÀ ±ÉÃµÀªÉ ̧ ÀAfÃªÀ¥Àæ¸ÁzÀ
DvÀ£À gÀÆ¥ÉÃ DZÁgÀªÉÃ¥ÁætªÁzÀ gÁªÉÄ±ÀégÀ°AUÀgÀÆ¥À”
JAzÀÄ PÉ®¸À ªÀiÁqÀÄªÀªÀ ¸ÁPÀëvÀ°AUÀ ¸ÀégÀÄ¦AiÀiÁVzÀÝ£É
JAzÀÄ DvÀ£À ªÀåQÛvÀéPÉÌ ªÀÄºÀvÀé ¤ÃrzÁÝ¼É. F J®è
ªÀZÀ£ÀUÀ¼À£ÀÄ ß £ÉÆÃrzÀgÉ ªÀ iÁ£ÀªÀ zÉÃªÀªÀ iÁ£ÀªÀ
£ÁUÀ¨ÉÃPÁzÀgÉ ̧ ÁéxÀðaAvÀ£ÉAiÀÄ£ÀÄß, PÁªÀÄ PÉÆæÃzÁ¢üUÀ¼À£ÀÄß
qÀA s̈ÁZÁgÀªÀ£ÀÄß ©qÀ¨ÉÃPÀÄ. EA¢£À C£ÉÃPÀ ºÀUÀgÀtUÀ¼À£ÀÄß
£ÉÆÃrzÀgÉ F J¯Áè ªÀZÀ£ÀUÀ¼ÀÄ O¶¢üAiÀÄAwªÉ,

“ªÀævÀªÉA§ÄzÉÃ£ÀÄ? ªÀ¸ÀÄÛªÀ£ÀÄß PÁA§ÄzÀPÉÌ ¤ZÀÑtÂPÉ
ªÀævÀªÀA§ÄzÉÃ£ÀÄ? EAzÀæAiÀÄUÀ¼À ̧ ÀAzÀÄ ªÀÄÄjªÀ PÀÄ®PÀÄoÁgÀ
ªÀævÀªÉA§ÄzÉÃ£ÀÄ? ¸ÀPÀ® ªÁå¥ÁgÀPÉÌ zÁªÀ£À®
ªÀævÀªÉA§ÄzÉÃ£ÀÄ? ¸ÀªÀðzÉÆÃµÀ£Á±À£À
ªÀævÀªÉA§ÄzÉÃ£ÀÄ? avÀÛ¸ÀÄ¬ÄzÁ£À¢AzÀ ªÀ¸ÀÄÛªÀ PÁA§ÄªÀzÀPÉÌ
PÀnÖzÀ ºÀÄvÀÛgÉ

ªÀævÀªÉA§ÄzÉÃ£ÀÄ? DZÁgÀªÉÃ¥ÁætªÁzÀ gÁªÉÄÃ±ÀégÀ°AUÀªÀÅ
CªÀjUÉ vÉÆvÀÛ® ªÀÄUÀ£ÁV¥Àà£ÀÄ” JAzÀÄ ¸ÀÆvÀæ§zsÀÞªÁV
ºÉÃ¼ÀÄvÁÛ¼É. ¥ÁæªÀÄtÂPÀªÁzÀªÀ£À ªÀÄºÀvÀéªÀ£ÀÄß  ¸ÁgÀÄvÁÛ¼É.
ºÉÃ¼ÀÄªÀÅzÀ£ÀÄß RArvÀªÁV ºÉÃ¼ÀÄªÀ zsÁn, £ÉÃgÀ,
¤µÀ×gÀzÀªÀiÁvÀÄUÀ¼À£ÀÄß FPÉAiÀÄ ªÀZÀ£ÀzÀ°è PÁtÄvÉÛÃªÉ. G¥ÀªÉÄ,
zÀÈµÁÖAvÀ gÀÆ¥ÀPÀzÀAvÀºÀ C®APÁgÀUÀ¼ÀÆ PÀAqÀÄ
§gÀÄvÀÛªÉ.¥Áæ¸À, C£ÀÄ¥Áæ¸ÀUÀ¼ÀÄ ̈ sÁªÀwÃªÀævÉAiÀÄ£ÀÄß ºÉÃ¼ÀÄªÀ°è
¥ÀÆgÀPÀªÀVªÉ. ªÀ¸ÀÄÛ ¤µÀ×ªÁzÀ «ZÁgÀPÉÌ ºÉZÀÄÑ MvÀÄÛ ¤ÃrzÁÝ¼É.
¥ÁætÂ, ¥À±ÀÄ, ¥ÀQë,zÀªÀ¸À zsÁ£ÀåzÀ §¼ÀPÉ ªÀiÁrPÀÆAqÀÄ «ZÁgÀ
vÀPÀët ªÀÄ£ÀPÉÌ ªÀÄÄlÄÖªÀAvÉ ºÉÃ¼ÀÄvÁÛ¼É.

THE IMPORTANCE, APPLICATION AND PREPARATION OF BHASM-RUDRAKSHA.
 Dr.smt Banudevi M. Sankannavar.

Asso. Prof,  S.B. Arts &K.C.P. Science college. Bijapur.

The religion is as necessary for human beings as food is. To be free from the series of transmigrations, man must have recourse
to religion that teaches him psychic culture and guides him on the road to eternal happiness, the Moksha, ever lasting peace
Shaivism is one of the greatest and ancient religion of tha world. and Virashaiva sect is the one of the main branches of the
Shiva tree. The practice of the Veerashaiva religion is expressed very well by the definition of the word ‘uÉÏUvÉæuÉ’ given in
various treatises of the religion. Every religion has a set of religious exercises for its followers. So Veerashaiva religion has its
own philosophy and practices. Thus the Lingayat is one who practices  1. A¹ÉuÉUhÉÈ(AXçaÉÈ) 2. mÉgcÉÉcÉÉUÈ (mÉëÉhÉÉÈ) 3. wÉOè
xjÉsÉÉÈ (AÉiqÉÉ)

aÉÑÂÍsÉXçaÉeÉÇaÉqÉ¶É mÉÉSÉåSMümÉëxÉÉSÉÈ |
pÉxqÉÂSìÉ£ÉqÉl§É¶É A¹ÉuÉUhÉåÌiÉ xÉÇÍ¥ÉiÉÉ ||

 These Ashtaavaranaas are the eightfold shields or protective coverings of the Devotee. They protect Anga from the onslaughts
of Maya on him.and guide himsafely to find beatitude ,after the life of theworld.Among Ashtaavaranaas vibhooti or Bhasma is
the fourth avarana.every religion has asset of exercises for its followers.LikewiseBhasmadhaarana is the fourth religious
exercise. The sacred Ashes of the shaivas or veerashaivas remind them of the love of the God. which reduces  to ashes the
impurities  in them. And their six fold enemies. Holybhasma or vibhuti is essential in Lingarchana.Bhasmadhaarana and
Rudraaksha Dharana have gotspiritual significance.  In this paper, Importance of wearing bhasm, Application and preparation
etc are discussed in detail.
Rudraksha, also rudraksh, Sanskrit: rudriiksa (“Rudra’s
eyes”), is a large evergreen broad-leaved tree whose seed
is traditionally used for prayer beads in Hinduism. The
seed is borne by several species of Elaeocarpus, with E.
ganitrus being the principal species used in
the making of a bead chain or mala. Rudraksha is
aSanskrit compound consisting of the name Rudra
(“Shiva”) and aksha(leyes”).[1l][2] The’ specific epithet
ganitrus is possibly taken from ganitri, the name for this
species in ·Sundanese and Malay.
The religion is as necessary for human beings as food
is. To be free from the series of transmigrations, man

must have recourse to religion that teaches him psychic
culture and guides him on the road to eternal
happiness, the Moksha, ever lasting peace. Shaivism
is one of the greatest and ancient religion of the
world. and Virashaiva sect is the one of the main
branches of the Shiva tree. The practice of the
Veerashaiva religion is expressed very well by the  defi-
nition of the word ‘uEIUvEceuE1 given in various trea-
tises of the religion.

Every religion has a set of religious exercises for
its followers, So Veerashaiva.religion has its own
philosophy and practices. Thus the Lingayat is one
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who practices

• Definition and meaning of the word Rudraksha
The word rudraksha is derived from two words -
rudra and aksha.
A. Aksha means eye. Rudra and aksha means the
one who is capable of looking at and doing
everything (for example, the third eye). Aksha
also means axis. Since the eye can rotate on one
axis, it too is known as aksha.

The rudra (rudhir, rudraksha) tree
A. Creation of the rudraksha tree from the tears of grief
shed by Shankar (or Shiva) upon seeing the unrighteous
conduct of demon Tarakasur’s sons, and their destruc-
tion by Shiva :
Through their righteous conduct and devotion unto Shiva,
Tarakasur’s sons Tadinmali, Tarakaksh and Kamalaksh,
attained divinity. After some time, seeing that they have
returned to their original unrighteous conduct, Shankar
was grief-stricken, and His eyes were filled with tears. A
few of these tears fell onto the earth; a tree sprang up
from these, which came to be known as the rudraksha
tree. Later, Shiva destroyed the sons of Tarakasur. -
Gurudev Dr. Kateswamiji
B. General information on rudraksha tree : This is found
at a height or depth of three thousand..meters above or
below sea level. The rudraksha tree grows in a narrow
opening, not on plain ground. Its leaves resemble
those of tamarind or nuxvomica, but are longer. It yields
one to two thousand fruits annually .. The Yatis (Ascet-
ics) in the Himalayas survive only on these fruits. These
fruits are also known as amrutphal (Fruits of
nectar). They satisfy thirst

Rudraksha Benefits
Rudraksha is considered as incarnation of Bhagwan
Shiva. The person who wears RUdrakshaj possess al-
ways good health, is respected by all and is capable of
attracting everybody & any body.
• Rudraksha is a very important and mystical’ bead of
Hindu Mythology & Meditation & Rishi Cult.
• Rudraksha has a high profile in Tantrism and spiritual-
ism specially Nara gosha & Graha dosha. Rudraksha
worshipped as a source of good luck, good health, pros-
perity, medical values, success, financial gains and for
eradication of evil forces.
•  Faceless Rudraksha ( Nirankara) is most powerful.

One chaturmukha ( 4 faces) Rudraksha and one
shanmukha (6 faces) Rudraksha tied together
with copper wire and wearing with red thread as a (talis-
man) shiva shakti locket will improve
the attentiveness, memory growth, interest in studies,
etc., Boon for studies and aged, pandits, astrologers,
leaders, etc. For the bite of a Scorpion or other such

creatures panchamukhi Rudraksha can be rubbed on
a grind stone with thejuice of a lemon and the paste
applied on the affected spot. Pain will subside.

Those who takes the bath by keeping 9 (nine)Rudrakshas
in water will get benefits equally to Ganga Jal Bathing
and energy gaining.

Rudraksha can be worn·by any person without the con-
sideration of nation, religion, caste,’ sex, with full confi-
dence to get desired benefits in mandalam (40 days).
One should wear the malas at all times except sex time,
going to burial grounds and ladies should not wear dur-
ing menstrual periods. It is. also helps for longevity and
avoids untimely death.
Rudraksha dharana by swamyji is a must & essential
and symbol of authority to run the ashram.
• In rudraksha satyavani (dowsing)- bhavishya vani forms
cosmo electro magnetic field and radiation comes out
after teletherapy message. Rudraksha pendulum gets
the movement. The directions of movements is helpful
for prediction & disease diagnosis.
“Beads in the shape of ardha chanrakara (cashewnet)
is not at all Rudrakshas but they are bhadrakshas some
businessmen, sellers, frauds persons are cheating the
innocent public for huge amounts naming them as
ekamukhi Rudrakshas.”

Rudraksha therapy by itself and also in combination with
other healing systems can cure any illness. Apart from
the healing at physical, mental and emotional level,
Rudraksha increases body-energy, self-confidence,
money growth, intelligence, intuition and so on. It is also
harmonises and balances all the body systems, glandu-
lar organs and immune central nervous system. It also
balance the brain waves bringing peace and harmony
clearing the mind and making medication & meditation
easier.

Thus the benefits of this miraculous Rudraksha plant
having been flowing to the users, wearers from the time-
immemorable. Even in the latest researchers it is proved
that Rudraksha got more medical effectiveness and spiri-
tual effects and withstood to various laboratory tests and
scientific experiments. It is proved installing Rudraksha
& malas in the houses in particular method removes the
Gruha dosha - vasthu dosha - nara gosha, etc ..

Thus by this reason the age old Rudraksha therapy is
gaining more momentum all over the world in different
countries and practicing benefits lakhs of patients and
suffer with different problems in this computer age. Day
by day acceptance of this Rudraksha’s super natural &
holistic medicinal system is spreading all over the uni-
verse

: Why it is so important? What is its relevance?
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Found in Ancient.lndian Scriptures and texts: From
ancient times,. the power of Holy Rudraksha beads have
been scripted in various religious texts like
ShivmahaPurana, Shreemaddevibhagwat, Pa~ma .
Purana, ling Purana, Ashtamalikopnisbad, Nirnayasin
dhoo,  Mantramaharnava, Mahakaal Sanmhita,
Rudrakshajabalopnishad,vr ihaj jabalopnishad,
Shivaswarodaya and Sarvollastantra.
As per ancient Indian scriptures mentioned above
Rudraksha is evolved from the eyes of Lord Shiva hence,
it’s called Rudraksha. Rudra means Shiva and Aksha
means eyes. Aksha also means a group of alphabets in
Sanskrit called Varna). As per details found in Halayudh
Kosha (Ancient Scripture) letters from A to ksha that
is 51 letters are called Aksha . Therefore, Rudraksha
can be called as a. seed in which a group of Sanskrit
letters called Varna reside.

• What i.s Mukhi or Multifaceted Rudraksha ?
• As per details found in the Purana there are fourteen
kinds of Rudraksha, which are called Mukhi or faceted
Rudraksha. Mukhi or faces of Rudraksha are deep lines
found on the surface of the Rudraksha from bottom to
the top hole. The number of these lines decides about
the type or Mukhi Rudraksha. For example, if a Rudraksha
has three such lines it is called 3 Mukhi or 3 face
Rudraksha. Other handwritten Scriptures found with vari-
ous saints narrate the properties of 1 to 21 Mukhi
Rudraksha. It is believed that these beads were available
in the ancient time from 1 to 108 Mukhi. Now they have
become most rare Natural thing.

• Its advantage for human?
Perfect for Body, Mind & spiritual gains: Rudraksha
evokes power in the body, which fights against diseases
hence improving overall health. As per Avurveda,
Rudraksha strengthens’ the body constitutions. It re-
moves the blood impurities and strengthens the
body substance. It removes the bacteria inside as well
as outside  the Human Body. Rudraksha removes the
headache, cough, paralysis, and blood pressure, heart
disease and maternity problems. Wearing of Rudraksha
brings glow on the face, which results in calm and charm-
ing personality. Rudraksha rosary is used for Japa. The
process of Japa increases spiritual power and self- con-
fidence to move in multi direction of life. Therefore,
Rudraksha seeds are found be useful for providing health
benefits as well as helps in gaining spiritual success.
Wearing Rudraksha results in the destruction of sins
from previous birth that cause difficulties in the
present life. The. men who are Mlechchha, chandaal (im-
pious and inhumane) or full of all kinds of vices can get
the form of Lord Rudra by wearing Rudraksha. This helps
in getting rid of all the sins and. gets him to attain the
supreme goal of his life.
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REPRESENTING  DALIT PATRIARCHY IN P. SIVAKAMI’S THE GRIP OF CHANGE AND
BAMA’S SANGATI.

*Dr. Tejaswini P. Narayankar.
*Lecturer, Government P.U.College, Hebasur, Tq. Hubli Dist. Dharwad. Email: narayankartp@gmail.com

The attempt has been made in the present paper to highlight the domination of patriarchal system prevails in dalit community.
Therefore, the main objective of the paper is to focus on the selected novels of P. Sivakami and Bama have been taken into
consideration. P. Sivakami, a well known Tamil dalit writer, has written four novels, numerous short stories and poems. She is
the founder editor of a literary magazine Pudiya Kodangi and was the secretary ranked bureaucrat in Tamil Nadu till 2008.
Sivakami, the most important dalit woman writer, has gained national as well as international fame, and writes about dalit issues
in different journals. Sivakami never faced caste problem like other poor dalit women, as she is the daughter of a former Member
of Legislative Assembly. She is the founding member of ‘Women’s Front’, a political forum that campaigns for the economic
and political empowerment of women. Moreover, she has worked in Indian Administrative Service, in various capacities,
including as District Collector until recently. She quitted the Administrative Service and joined Bahujan Samaj Party and
contested in the Lokasabha Election from Kanyakumari and lost. Original Tamil novel Pazhaiyana Kazhithalum (1989) is first
full length novel by Sivakami, was written when the author was just twenty six years old. The second book was published ten
years after the publication of Pazhaiyana Kazhithalum entitled Asiriyar Kurippu. Both these books have been translated by
the author herself into English entitled The Grip of Change (2006).

Key Words: Patriarchal system, frustration, Discontent, female subordination and discrimination.

The novel is in the traditional narrative form in which the
novelist condemns caste hierarchy and dalit patriarchy. At
the end of the novel, the novelist shows how decades of
neglect and exploitation has begun to boomerang. Pazhaiyana
Kazhithalum, first dalit woman’s novel in Tamil, by Sivakami,
was published in 1989 when Dalit movement was at its height
and it created a stir in the atmosphere by evoking a great deal
of discussion because of its condemnation of caste fanatics.
It is not the individual voice but the collective voice of all
dalit women who are eagerly waiting for a change. The novel
is autobiographical in its tone.

Kathamuthu, the protagonist of the novel, the elected presi-
dent of the Panchayat, a leader of Paraya community is a
perfect and true representative of dalit patriarchy. He has two
wives, the first one is Kanagavalli who has two children, Gowri
and Sekaran, and the second one is Nagamani, who is domi-
nant. Kathamuthu is overbearing, but helps those who seek
his help. He restricts Gowri not to wear flowers, not to apply
kohl to her eyes, not even pottu on her brow and wear blouse
that covers her back. Kathamuthu has been given little atten-
tion, or perhaps has been distorted, because of the author’s
rude experiences with him. By portraying Kathamuthu and
his tyranny, corruption and polygamy, Sivakami proves that
even patriarchy prevails powerfully in dalit community.

Nagamani could not conceal her emotions and she would be
upset when she notices intimacy between Thangam and
Kathamuthu. Whenever quarrel takes place between Thangam
and Nagamani, Kathamuthu would be always on Thangam’s
side, and would hit Nagamani. Thangam’s pathetic condition
describes the atrocities faced by dalit women. Arrogance and
domineering nature of high castes is found in the case of
Thangam. Thangam is a widow of Kaipallai, is beaten up by
the relatives of Paranjothi in such a way that, the skin of her

thighs and knees is scored. Description of her battered body
moves everyone to tears. Poor Thangam does not get any
share in her husband’s property. Therefore, after his death
she goes out to Paranjothi’s field to work. Paranjothi’s moles-
tation, her brother-in-laws’ misbehaviour with her, her child-
lessness, her widowhood augment her agony. Thangam is
subjected to a specific kind of violence because she belongs
to dalit community. Moreover, she is called a whore by every-
body. Even youngsters like Lalitha do not have better opin-
ion about Thangam. But Paranjothi is neither degraded nor
humiliated. The writer raises her voice against male domi-
nance, “He is a man and he can do anything that pleases
him.”(Sivakami. P. p56.).

Paranjothi is stupefied when he hears that Thangam has
lodged complaint against him. If the enquiry were of another
issue, he would have used his power and money and would
have turned the case to his advantage. His affair has been
made public, and now he feels shameful that he has an affair
with Parachi. Though he uses her for satiating his lust, her
complaint makes him intolerable. Dalit woman should not
stand up against high castes. He does not care for her inju-
ries and ill treatment meted out to her, but cares only of his
career in the next election. So he curses her. Thangam still
weeps whenever she remembers her dog days in Puliyur. An
event of being dragged out by her hair in the middle of the
night, and beaten up like an animal, affects her mind deeply.
Paranjothi takes undue advantage of Thangam’s helpless
condition. Despite her stubborn resistance, he subdues her.
She sobs as she becomes a prey to the lust of loathsome old
man. Paranjothi is ready to spend money as much as pos-
sible, if the problem is solved. Even Police authorities do not
hesitate to lodge counter complaint against Thangam to save
Paranjothi. According to the writer, all dalit women endure
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sufferings as it is the tradition of the society, “In continuance
with the tradition of the society they lived in, the lower castes
had learned to tolerate the intolerable.”(Ibid p.76). Thangam
has been exploited by her brothers-in-law, by Paranjothi, and
further by Kathamuthu. She is forced to yield to Kathamuthu’s
desires.

Whenever people visit to Gowri’s house, she could not come
out as freely as Sekaran, her younger brother. She hides be-
hind the window, so that her father would not see her. Gowri
has developed such contempt for her father that, she would
rather go to college and stay in hostel than stay at home
listening to her overbearing father. At the end of the novel,
Gowri is thirty one years old, still unmarried, has completed
her research, and she is no respect for her father. If the father
forces her to marry, she retorts bluntly, “The sufferings that
my mother underwent in her marriage! I don’t want to be
tortured like her by some man…Moreover; I need a father
who can respect his son-in-law.”(Ibid.p.124).

She is close only with her mother, Sekaran and Chandran, her
cousin. The author feels that before the entrance of her step
mother, her father has cared her, nurtured and loved her. Her
step mother and her children have stolen all his time and
strength. He even never hesitates to beat her or slap her, if
she commits any silly mistake. Once he slapped her so hard
that food went flying from her mouth and roared, “You should
fear your father as much as you fear your teacher.”(Ibid.p145).
Kathamuttu’s domineering nature has been projected in the
novel at each and every step by the author. These painful
incidents make her hate her father throughout her life. At the
end of the novel, she has reduced him to a ‘counterfeit coin’
(Ibid.p145) that he is an old man reading a newspaper in an
easy chair. The reminiscences of her childhood days have
forced her to present male characters as betrayers. Her dis-
gust is due to childhood traumas that forced her to remain
unmarried. Father’s hypocrisy, her step brother’s and step
mother’s complaint against her in front of her father who ulti-
mately gets wild and shouts at her and her mother – all such
bitter experiences force the author to think that polygamy is
the cause of all such oppression and insult. The author, her
brother, and mother live in their house as strangers and she
feels that peace of the family has been spoiled by her step
mother and step brothers. She mocks at Kathamuthu who is
mainly responsible for creating domestic conflicts and mak-
ing her life unbearable. In the opinion of  Meena Kandasamy,
“Sivakami criticizes the dalit movement and exposes the cruel
face of dalit patriarchy through feminist eyes and yet clearly
veers away from becoming a caste traitor because of her en-
gagement with the search for solutions.”(Ibid.p.195).

Sivakami’s skill is exhibited in her clear explanation of all inci-
dents without hesitation. The author refuses to marry as she
observes closely the victimization of her mother who has been
always humiliated by her father who is of vicious nature. She
desires to get away from such intolerable circumstances.

Monogamy and disciplined behaviour are the qualities for
which the writer yearns.

Dalit patriarchy is the central theme of the novel. The writer
concentrates on domestic violence, abuse of dalit woman, at
home and sexual harassment outside the home by upper caste
men. It is ironical to note that while Kathamuthu weds a caste
Hindu widow, i.e. Nagamani, she earns authentic place in his
house. On the other hand, when Paranjothi enters the life of
Thangam, he literally brings bitter days and horrifying envi-
ronment for her. Both Thangam and Kanagavalli are the vic-
tims of the situation. Kanagavalli remains a mute sufferer till
the end of the novel. One of the most unfortunate aspects of
the community is that a man can marry as many women as
possible, whether he is a widower or a married man with his
wife being alive, marry for a second time, third or can even
fourth time. An insecure life, restrictions, frustrations have
their own adverse effects on the psyche of dalit women who
suffer mutely rather than resist the situation. Kathamuthu,
who has been intoxicated with power, and sensual pleasure,
ignores his own family. The author craves for education of
dalit women, new reforms and change in the society.

Tamil dalit writing had emerged two decades after the Marathi
Dalit literature and has been enriched by the noted writers
and feminist thinkers like Bama. P. Shivakami, Sukirtharani
who have occupied significant place in Dalit literature for
their unique contribution to the literature. Bama Faustina Mary
is one of the most forceful and innovative dalit feminist nov-
elists. She worked as a school teacher and later joined the
convent to become a nun. After seven years, she gave up
nunnery when she came to know that even in Christianity
dalits are discriminated. Now she is working as a teacher in
school in a small village near Kancheepuram. She writes in a
simple language, breaking all barriers of decency. Bama is the
first distinguished Tamil dalit woman writer whose works have
been translated into English, French and other Indian lan-
guages. Dalit community and its problems are the main con-
cern of her writings.

Dalit woman has been segregated at the very early stage of
her life. Parents welcome differently a baby boy and a baby
girl. Their ways of treatment are also different while bringing
up the children. Boys are encouraged in all respects whereas
girls are not. This environment contributes lot to her further
frustration. There are various reasons which block the ways
of woman’s development. Society permits male dominance
and female subordination and discrimination. Some actions
have been considered normal in the case of men whereas
they amount to debauchery in the case of women. Thus,
double standards always prevail in the society. Ignorance
and illiteracy are obstacles to her development. Women are
always dissatisfied and discontented. The author’s true femi-
nist voice is clearly heard while describing the discrimination
of elders in their treatment of boys and girls. In dalit commu-
nity aversion towards girl child is commonly found. In spite
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of doing all the household chores, girls are neglected and, at
the same time, boys are treated well and given full freedom.
Sangati (1994) is the representation of different faces of dalit
women, who suffer in all spares of life because of patriarchal
society. The novel is a collection of episodes of acute sor-
rows of Paraya women. In the course of the novel, the novel-
ist refers to dalit women’s problems like marriage, negligence
of husbands and in laws, their insecurity, discrimination be-
tween boys and girls, man and woman.

Perimma, the narrator’s aunt, who is married off in a young
age and has given birth to eight babies, finally breathed her
last, having been treated worst by her husband. As he was
crazy with lust, he assaulted her sexually, and if she refused
his demand, because of tiredness, he would break her into
pieces. Mariyamma is a scapegoat and throughout her life
she has been crushed to pieces. She is a symbol of all dalit
girls who confront sexual assault and abuses in day-to-day
life. Mariyamma is not only humiliated in front of the villagers
but is also forced to pay a fine of two hundred rupees, whereas
Manikkam is penalized only one hundred rupees. Manikkam
is given concession as he is a male. Mariyamma feels frus-
trated and thinks to hang herself, when she has been humili-
ated in front of the entire village, and when, further, people
start making insinuating remarks. Mariyamma’s adversity does
not stop there itself. She is married off to Manikkam who is a
drunkard, a sluggard, a gambler, and she receives everyday
beatings, blows, kicks, from him. This makes her life no less
than a hell.

Dalit women become slaves from the very day of their mar-
riage and they could not escape from the shackles of slavery.
The author gives example of Thaayi’s life. Thaayi is most
beautiful, but an unfortunate dalit lady, who has been dragged
along the street and has been flogged like an animal. Thaayi’s
husband beats her often with the belt from his waist. Every-
where, the strap fell on her soft skin, there were bright red
weal. If somebody comes for her rescue, he would become
even more furious. Once, he cuts off her long hair and hangs
on the doorpost of the threshold. Apart from all these humili-
ations he would always call her with derogatory words like
‘whore’, etc. In another incident, Paakkiaraj, who is a drunk-
ard, violent, quarrels everyday with Raakkamma, his wife, drags
her by her hair, pushes her down and kicks her lower belly.

If a man earns money, he spends it according to his wish. But
woman has to run her family and manage her children. More-
over, he snatches money from his wife whenever he needs for
his addiction. But if she asks money for the family expenses,
he would kick her, beat her and would abuse her. Once, the
author perceives a pregnant woman being chased and beaten
up by her husband with firewood. He drags her along by the
hair. Her whole stomach is dragged on the earth as he pulls
her along, flings her inside, locks her in the house and beats
her horrifically. The only reason for his fury is, she has asked
some money for family expenses. Although both men and

women work in fields in dalit community throughout the day,
men straightway go out to market or chavadi, but women
have to strive hard by doing household chores. Kaaliamma
strives hard throughout the day in fields and at home. On the
contrary, Chinnappan just takes bath when he is back from
the field and goes out and returns only when meal is ready.
As dalit men could not show their strength in front of their
landlords, they exhibit their authority and suppressed anger
by beating their wives. Poor dalit women have to suffer both
inside and outside the family. They have to bear the torment
of upper caste men in the fields and of husband at home.
Dalit women could not get support either from their parents
or from their in-laws, and eventually they succumb to death.
Maikkanni’s case is different from all. While earlier charac-
ters suffer because of the irresponsibility of their husband,
Maikkanni suffers because of the irresponsibility of her fa-
ther. Maikkanni is only an eleven year old girl who has taken
the responsibility of her family because of poverty and her
father’s illicit alliance with another woman. She gets beatings
from her father when she purchases an ice-cream just for one
rupee. Further she gets beatings from boys in the bus and
then from Mestri in the factory. Poor Maikkanni endures bit-
ter experiences in her young age, and it might be the initial
step for further tolerance in her future life. Once a Paraya girl
is beaten up by her father and brother as she is in love with
Palla boy. Her brother catches her by hair and drags her to
home and beats her horrifically. This is how patriarchy pre-
vails in the society and poor dalit girls undergo tormenting
experiences.

Women power alone can rise and redeem itself from bond-
age, oppression, humiliation and subjection. The novel is an
authentic representation of the predicament of dalit women
in patriarchal society. It deals with three generations; one is
the narrator’s grandmothers’ generation, her own generation
and the generation coming after the narrator. The characters
are left independent and the novel does not really end where
it should end and the end is left open. The novel has no
central plot as such. Sangati means events, narrated by nu-
merous protagonists in the first person with comments by
grandmother, mother and by narrator herself. The novel
throws light on how dalit women suffer from patriarchy, eco-
nomic inequality and wage disparity. Though, dalit women
work in different fields with men, their earning is less than
that of men. Moreover, she has to run her family whereas men
spend money as they please. Both the authors throw light on
how patriarchy dominates in dalit society and how dalit
women are constantly subjected to sexual harassment and
abuse in the work places and within the community and how
they are treated violently by their fathers, brothers brothers-
in law and their husband.
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UÀ¨sÀð ¸ÀA¸ÁÌgÀUÀ¼ÀÄ- ¸ÁªÀiÁfPÀ, ¸ÁA¸ÀÌöÈwPÀ, ªÀiÁ£À¹PÀ ¥Àæ¨sÁªÀ

qÁ|| PÉ. J¸ï. gÀªÀiÁ
¨ÉAUÀ¼ÀÆgÀÄ

¯ÉÆÃPÁgÀÆrü0iÀÄ°è £ÁªÀÅ ̧ ÀA¸ÁÌgÀ J£ÀÄßªÀ ¥ÀzÀªÀ£ÀÄß C£ÉÃPÀ
¸ÀAzsÀ¨sÀðUÀ¼À°è G¥À0iÉÆÃV¸ÀÄvÉÛÃªÉ. “ªÀÄ£ÀÄµÀå¤UÉ M¼Éî0iÀÄ
¸ÀA¸ÁÌgÀ«gÀ¨ÉÃPÀÄ”. “CªÀ¤UÉ ̧ ÀA¸ÁÌgÀªÉÃ E®è”. “JAxÀ PÉlÖ
¸ÀA¸ÁÌgÀ G¼ÀîªÀ£ÀÄ”. CªÀ£ÉÆ§â C¸ÀA¸ÀÌöÈvÀ” EvÁå¢ ªÀiÁvÀÄUÀ¼ÀÄ.
M§â ªÀåQÛ0iÀÄ fÃªÀ£ÀzÀ jÃw CªÀ¤UÉ zÉÆgÉwgÀÄªÀ ̧ ÀA¸ÁÌgÀ¢AzÀ
§gÀÄvÀÛzÉ J£ÀÄßªÀÅzÀÄ ªÉÃzÀåªÁUÀÄvÀÛzÉ.

“¸ÀªÀÄåPï QæÃ0iÀÄvÉ Ew ̧ ÀA¸ÁÌgÀB” ̧ ÀA¸ÁÌgÀªÀÅ MAzÀÄ Qæ0iÀiÁ
«±ÉÃµÀ. 0iÀiÁgÀÄ F ¸ÀA¸ÁÌgÀªÀ£ÀÄß ¥ÀqÉ0iÀÄÄvÁÛgÉÆÃ CªÀgÀ
fÃªÀ£À ±ÉÊ°0iÉÄÃ «±ÉÃµÀ jÃw0iÀÄ°è gÀÆ¥ÀÅUÉÆ¼ÀÄîvÀÛzÉ. “DvÀä
±ÀjÃgÁ£ÀåvÀgÀ¤µÉÆ×Ã«»vÀQæ0iÀiÁd£ÉÆåÃw±À0iÀÄ «±ÉÃµÀB
¸ÀA¸ÁÌgÀB” «»vÀªÁzÀ Qæ0iÉÄUÀ½AzÀ DvÀä ±ÀjÃgÀUÀ¼À£ÀÄß
«±ÉÃµÀªÁzÀzÁÝV ªÀiÁqÀÄªÀÅzÉÃ ¸ÀA¸ÁÌgÀ. ¸ÀA¸ÁÌgÀªÀÅ M§â
ªÀÄ£ÀÄµÀå£À£ÀÄß MAzÀÄ ¤¢ðµÀ×ªÁzÀ GzÉÝÃ±ÀPÁÌV ¹zÀÝ¥Àr¸ÀÄªÀ
Qæ0iÉÄ J£Àß§ºÀÄzÀÄ. “¸ÀA¸ÁÌgÀ” J£ÀÄßªÀ ¥ÀzÀzÀ CxÀðªÀ£ÀÄß
‘¥Àæw0iÀÄvÀß’ CAzÀgÉ vÀ£Àß£ÀÄß vÁ£ÀÄ GzÁÞgÀ ªÀiÁrPÉÆ¼ÀÄîªÀ
Qæ0iÉÄ, ‘C£ÀÄ¨sÀªÀ’ DvÀäªÀ£ÀÄß GzÀÞj¸ÀÄªÀ MAzÀÄ C£ÀÄ¨sÀªÀ.
‘ªÀiÁ£À¸ÀPÀªÀÄð CAzÀgÉ EA¢æ0iÀÄUÀ¼À C£ÀÄ¨sÀªÀQÌAvÀ ºÉaÑ£À
ªÁå¦ÛªÀÅ¼ÀîzÀÄÝ- JAzÀÄ ¸ÀA¸ÀÌöÈvÀzÀ ªÉÄÃ¢ü¤Ã PÉÆÃ±ÀªÀÅ
«ªÀj¸ÀÄvÀÛzÉ.

±ÀjÃgÀPÉÌ d£Àä¢AzÀ CAngÀÄªÀ PÀ®ä±À ªÀÄvÀÄÛ ¥Á¥ÀUÀ¼À£ÀÄß
vÉÆ¼É0iÀÄÄªÀÅzÀÄ ¸ÀA¸ÁÌgÀUÀ¼À GzÉÝÃ±ÀªÉAzÀÄ ¸ÀäöÈwUÀ¼ÀÄ
w½¸ÀÄvÀÛªÉ. ̧ ÁªÀiÁ£ÀåªÁV ªÀÄ£ÀÄµÀå£ÁV ºÀÄlÄÖªÀ ªÀåQÛvÀé£ÀÄß
¥ÀqÉ0iÀÄÄvÁÛ£É. “d£Áä£Á eÁ0iÀÄvÉÃ ±ÀÆzÀæB ̧ ÀA¸ÁÌgÀvï ¢éd
GZÀåvÉÃ” »ÃUÉ ¸ÀA¸ÁÌgÀUÀ¼À£ÀÄß ªÀÄ£ÀÄµÀå£À fÃªÀ£ÀzÀ°è
ªÀÄºÀvÀÛgÀªÁzÀ ¥ÁvÀæªÀ£ÀÄß ªÀ»¸ÀÄvÀÛªÉ. ̧ ÀäöÈwUÀ¼À°è «ªÀj¹gÀÄªÀ
¸ÀA¸ÁÌgÀUÀ¼À ¥ÀnÖ0iÀÄ£ÀÄß £ÉÆÃrzÀgÉ ¸ÀA¸ÁÌgÀUÀ½UÉ C£ÉÃPÀ
GzÉÝÃ±ÀUÀ½ªÉ JAzÀÄ w½0iÀÄÄvÀÛzÉ.

ªÀÄ£ÀÄµÀå£ÀÄ d£Àä vÁ¼ÀÄwÛgÀÄªÀAvÉ0iÉÄÃ F ¸ÀA¸ÁÌgÀUÀ¼ÀÄ
ªÀåQÛ0iÀÄ fÃªÀ£ÀzÀ°è ¥ÁægÀA s̈ÀªÁUÀÄvÀÛzÉ. ̈ Á®å¢AzÀ ªÀÈzÀÞvÀéªÀ£ÀÄß

ºÉÆA¢, CªÀ£ÀÄ ªÀÄgÀt ºÉÆAzÀÄªÀªÀgÉUÀÆ ¸ÀA¸ÁÌgÀUÀ¼ÀÄ
ªÀiÁ£ÀªÀ£À fÃªÀ£ÀªÀ£ÀÄß ¤¢ðµÀÖªÁV gÀÆ¦¸ÀÄvÁÛ ºÉÆÃUÀÄvÀÛªÉ.
¸ÀA¸ÁÌgÀUÀ¼ÀÄ ¸ÁªÀiÁ£Àå £ÀA©PÉ, zÀÄµÀÖ±ÀQÛUÀ½AzÀ ªÀÄUÀÄ«£À
gÀPÀëuÉ ºÁUÀÆ ªÀÄV«UÉ GvÀÛªÀÄ ¨sÀ«µÀåªÀ£ÀÄß gÀÆ¦¸ÀÄªÀ
¥Àæ0iÀÄvÀßUÀ¼ÁV ¥ÁvÀæªÀ»¸ÀÄvÀÛªÉ. ̈ Á®åzÀ ̧ ÀA¸ÁÌgÀUÀ¼ÀÄ MAzÀÄ
¸ÀA¸ÁgÀzÀ°è ªÀÄV«£À ºÀÄnÖ¤AzÀ GAmÁzÀ ̧ ÀAvÉÆÃµÀªÀ£ÀÄß
J®ègÉÆA¢UÉ ºÀAaPÉÆ¼ÀÄîªÀ GzÉÝÃ±ÀªÀ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ.
fÃªÀ£ÀzÀ ¸ÀÄRzÀÄBRUÀ¼À£ÀÄß ¨ÉÃPÁzÀ ¸ÀA§A¢üPÀgÀÄ,
¸ÉßÃ»vÀgÉÆqÀ£É ºÀAaPÉÆ¼ÀÄîªÀ C©üªÀåPÀÛ ̧ ÀA¸ÁÌgÀUÀ¼À°èzÉ. M§â
ªÀåQÛ ¨ÁæºÀät£ÁV d¤¹zÀgÀÆ CªÀ£À£ÀÄß ¢éd£ÁV,
±ÉÆæÃwæÃ0iÀÄ£ÁV ªÀiÁqÀÄªÀÅzÀÄ ̧ ÀA¸ÁÌgÀUÀ¼ÀÄ.

EAzÀÄ F ̧ ÀA¸ÁÌgÀUÀ¼ÀÄ ªÀÄºÀvÀéªÀ£ÀÄß PÀ¼ÉzÀÄPÉÆAqÀÄ vÉÆÃjPÉ
0iÀÄ, DqÀA§gÀzÀ £É¥ÀªÁV G½zÉªÉ. CAvÀB¸ÀìvÀé«®èzÀ ̈ ÁºÀå
ªÉÊ s̈ÀªÀªÀÅ ªÀiÁvÀæ EAzÀÄ PÁtÄwÛzÉ. DzÀÝjAzÀ EAzÀÄ ̧ ÀA¸ÁÌgÀUÀ¼À
¥ÁæªÀÄÄPÀåvÉ0iÀÄ §UÉÎ fÃªÀ£ÀªÀ£ÀÄß gÀÆ¦¸ÀÄªÀ°è ªÀ»¸ÀÄªÀ ¥ÁvÀæzÀ
§UÉÎ aAvÀ£É £ÀqÉ¸À¨ÉÃPÁVzÉ. ̧ ÀA¸ÁÌgÀUÀ¼À §UÉÎ CAvÀºÀ MAzÀÄ
¥Àæ0iÀÄvÀßªÀ£ÀÄß F ̄ ÉÃR£ÀzÀ°è ªÀiÁqÀ¯ÁVzÉ.

ªÀÄÄRåªÁzÀ ¸ÀA¸ÁÌgÀUÀ¼ÀÄ ºÀ¢£ÁgÀÄ CªÀÅUÀ¼ÀÄ:-
1. UÀ¨sÁðzÁ£À 2 ¥ÀÅA¸ÀªÀ£À
3 ¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£À 4 eÁvÀPÀªÀÄð
5 £ÁªÀÄPÀgÀt 6 ¤µÀÌçªÀÄät
7 C£Àß¥Áæ±À£À 8 PÀtðªÉãzsÀ£À
9. ZÀÆqÁPÀªÀÄð 10. G¥À£À0iÀÄ£À
11. ªÉÃzÁgÀA¨sÀ 12. ̧ ÀªÀiÁªÀvÀð£À
13. «ªÁºÀ 14. ªÁ£À¥Àæ¸ÁÜ±ÀæªÀÄ UÀæºÀt
15. ̧ ÀA£Áå¸Á±ÀæªÀÄUÀæºÀt 16. CAvÉåÃ¶Ö.

UÀ¨sÁðzÁ£À:- ¸ÀA¸ÁÌgÀUÀ¼À ªÁå¦Û0iÀÄ£ÀÄß JgÀqÀÄ «zsÀzÀ°è
«AUÀr¸À§ºÀÄzÀÄ. ̧ ÀA¸ÁÌgÀUÀ¼À ̧ ÁA¥ÀæzÁ¬ÄPÀ DZÀgÀuÉ ºÁUÀÆ
¸ÀA¸ÁÌgÀUÀ¼À ¸ÁªÀiÁfPÀ ªÀiË®åUÀ¼ÀÄ.
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0iÀiÁªÀåzÉÃ ̧ ÀA¸ÁÌgÀUÀ¼À£ÀÄß ̧ ÁA¥ÀæzÁ¬ÄPÀªÁV DZÀj¸ÀÄªÁUÀ
ªÀÄAvÁæVß0iÀÄ ̧ Á«ÄÃ¥Àå ¥ÀæªÀÄÄRªÁzÀzÀÄ. CVß0iÀÄ£ÀÄß ̈ sÀÆ«0iÀÄ
ªÉÄÃ°£À ¥ÀævÀåPÀë zÉÃªÀvÉ0iÀiÁV, zÉÃªÀvÉUÀ¼É®ègÀ ¥Àæw¤¢ü0iÀiÁV
PÁtÄªÀÅzÀÄ ªÉÃzÀUÀ¼À PÁ®¢AzÀ®Æ gÀÆrü0iÀÄ°è §A¢zÉ.
¸ÀªÀðzÉÃªÀvÁA ¸ÀégÀÆ¥À F CVß “CVß¸ÀìªÀðzÉÃªÀvÁB” J®è
zÉÃªÀvÉUÀ¼À£ÀÆß CVß0iÀÄÄ ̧ ÀÄvÀÄÛªÀgÉ¢zÁÝ£É. ZÀPÀæzÀ £ÉÃ«Ä0iÀÄAvÉ,
“CVß£ÉÃ«Ä gÀgÁdÕ EªÀ zÉÃªÁA¸ÀÛ÷éA¥Àg¨sÀÆgÀ¹” DzÀÝjAzÀ
CVß0iÀÄ£ÀÄß ¸ÁQë0iÀiÁVlÄÖPÉÆAqÉÃ ±ÀÄ¨sÀ, C±ÀÄ¨sÀ JgÀqÀÆ
PÁ0iÀÄðUÀ¼À£ÀÄß ªÀiÁqÀÄªÀåzÀÄ gÀÆrü0iÀÄ°èzÉ. £ÀªÀÄä ¤vÀå
fÃªÀ£ÀzÀ®Æè CVß0iÀÄ, ¨É¼ÀQ£À ±ÀQÛ0iÀÄ CªÀ±ÀåPÀvÉ
¥ÀgÀªÉÆÃZÀÑªÁVzÉ.

MAzÉÆAzÀÄ ¸ÀA¸ÁìgÀªÀ£ÀÄß £ÉgÀªÉÃj¸ÀÄªÁUÀ®Æ CVßUÉ
MAzÉÆAzÀÄ «±ÉÃµÀªÁzÀ £ÁªÀÄªÀ£ÀÄß PÉÆnÖzÉ.

¸ÀA¸ÁÌgÀUÀ¼À°è ªÉÆzÀ®£É0iÀÄ ¸ÀA¸ÁìgÀªÉÃ UÀ¨sÁðzÁ£À. C°è
Cað¸ÀÄªÀ CVßUÉ ªÀiÁgÀÄvÀ JAzÀÄ ºÉ¸ÀgÀÄ. ªÀiÁgÀÄvÀ J£ÀÄßªÀ
¥ÀzÀ ªÀiÁ£À¹PÀ ¸Áé¸ÀÜ÷å CxÀªÁ ¨sÁªÀ£ÉUÉ ¸ÀA§AzsÀ¥ÀnÖzÉ.
UÀ¨sÁðzÁ£À ¸ÀA¸ÁÌgÀªÀÅ ªÀA±Á©üªÀÈ¢ÞUÁV ¥Àw ¥Àwß0iÀÄ
¸ÀªÀiÁUÀªÀÄ PÉÃªÀ® PÁªÀÄvÀÈ¦ÛUÁV C®è. F ¸ÀA¸ÁìgÀzÀ
¸ÀªÀÄ0iÀÄzÀ°è ¥Àw ¥Àwß0iÀÄgÀ ªÀiÁ£À¹PÀ DgÉÆÃUÀå Cw ªÀÄÄRå.
±ÁAvÀavÀÛgÁV ¥ÀgÀ¸ÀàgÀ ̧ ÀªÀÄäw, ¦æÃw «±Áé¸À¢AzÀ £ÀqÉ0iÀÄÄªÀ
F Qæ0iÉÄ¬ÄAzÀ ªÀA±ÀzÀ aUÀÄgÀÄ. DzÀÝjAzÀ EzÉÆAzÀÄ
¸ÀA¸ÁìgÀ, ¤¢ðµÀÖªÁzÀ ¢£ÀUÀ¼ÀÄ ªÀÄvÀÄÛ PÁ®ªÀ£ÀÄß ̧ ÀäöÈwUÀ¼ÀÄ
w½¸ÀävÀÛªÉ. ªÀµÀðzÀ°è 0iÀiÁªÀ wAUÀ¼ÀÄUÀ¼À£ÀÄß ªÀfð¸À¨ÉÃPÀÄ.,
0iÀiÁªÀ wAUÀ½£À°è UÀ¨sÁðzÁ£À ªÀiÁqÀ¨ÉÃPÀÄ, ±ÀÄ¨sÀPÀgÀªÁzÀ
¢£ÀUÀ¼ÀÄ, £ÀPÀëvÀæUÀ¼ÁªÀÅªÀÅ. EvÁå¢ «µÀ0iÀÄUÀ¼À£ÀÄß ̧ ÀÆPÀë÷äªÁV
¥Àj²Ã°¸À¨ÉÃPÁUÀÄvÀÛzÉ. F «µÀ0iÀÄUÀ¼À£ÀÄß ¸ÀA¸ÁÌgÀUÀ¼À
¥Àæ0iÉÆÃUÀ UÀæAxÀUÀ¼À°è «ªÀgÀªÁV w½¸ÀävÁÛgÉ. ̧ ÀäöÈw UÀæAxÀUÀ¼ÀÆ
F «µÀ0iÀÄzÀ°è w½ªÀ½PÉ0iÀÄ£ÀÄß ¤ÃqÀÄvÀÛªÉ. ªÉãzÀ ªÀÄÆ®ªÁzÀ
ªÀÄAvÀæ ¥ÀÅgÀ¸ÀìgÀªÁzÀ UÀ¨sÁðzÁ£À ªÀÄÄAvÁzÀ ¸ÀA¸ÁÌgÀUÀ¼ÀÄ
ªÉãzÁzsÀå0iÀÄ£À ªÀÄÄAvÁzÀ EAvÀºÀzÀ°è ±ÉæÃµÀ×ªÁzÀ PÀªÀÄðUÀ½UÀÆ
ºÉÆÃªÀÄUÀ¼À£ÀÄß ªÀiÁqÀÄªÀÅzÀjAzÀ ¥ÀgÀ¯ÉÆÃPÀPÀÆÌ M½vÀ£ÀÄß
ªÀiÁqÀÄvÀÛzÉ.

UÀ¨sÁðzÁ£ÀªÀÅ UÀ¨sÀðªÀ£ÀÄß ±ÀÄ¢Þ ªÀiÁqÀÄvÀÛzÉ. IÄvÀÄPÁ®zÀ°è
(gÀeÉÆÃzÀ±Àð£À¢AzÀ ºÀ¢£ÁgÀÄ ¢£ÀUÀ¼ÀªÀgÉUÉ IÄvÀÄ)
¥Àw¥Àwß0iÀÄgÀÄ ªÀÄAUÀ¼À¸Áß£À ªÀiÁr, M¼Éî0iÀÄ ªÀÄ£À¹ì¤AzÀ
¥ÀåvÀæPÁªÀÄgÁV ¸ÉÃjzÀgÉ D zÁA¥ÀvÀå¢AzÀ ¸ÀªÀð«zsÀzÀ®Æè
±ÉæÃµÀ×ªÁzÀ ¸ÀAvÁ£ÉÆÃvÀàwÛ0iÀiÁUÀÄªÀåzÀÄ, ¸ÀªÀÄ¢£ÀUÀ¼À°è
¸ÀA¸ÁìgÀªÀÅ £ÀqÉzÀgÉ (¥ÀÅvÀæ£ÀÆ) ̈ É¸À¢£ÀUÀ¼À°è £ÀqÉzÀgÉ PÀ£Éå0iÀÄÄ
d¤¸ÀÄªÀÅzÉAzÀÄ UÀ s̈ÁðzÁ£À ¥Àæ0iÉÆÃUÀUÀ¼À°è w½¹zÉ. ̧ ÀA¸ÁÌgÀªÀÅ
£ÀqÉ0iÀÄÄªÀ ¢£ÀzÀ°è zÀA¥ÀwUÀ½§âgÀÆ ±ÀÄa0iÀiÁzÀ, ªÀäzsÀÄgÀªÁzÀ
DºÁgÀªÀ£ÀÄß ¸ÉÃ«¹, ¥ÀÅµÀàªÀiÁ¯É C£ÀÄ¯ÉÃ¥À£ÀUÀ½AzÀ

C®APÀÈvÀgÁVgÀ¨ÉÃPÀÄ. F J¯Áè ¨ÁºÀå C®APÁgÀ §j
gÀAd£É0iÀÄ®è, ªÀiÁ£À¹PÀ ¸ÀªÀÄvÉÆÃ®ªÀ£ÀÄß PÁ0iÀÄÄÝPÉÆ¼Àî®Ä
C£ÀÄPÀÆ®.

¸ÀA0iÀÄªÀÄ J£ÀÄßªÀ ¥ÀzÀªÉÃ EAzÀÄ ¸ÀªÀiÁdzÀ°è PÁtÄwÛ®è.
ªÀåQÛUÀ¼ÀÄ ªÀiÁ£À¹PÀ dAeÁl¢AzÀ £ÀªÉ0iÀÄÄwÛzÁÝgÉ, ¥Àæw0iÉÆ§â
ªÀåQÛ0iÀÄ®Æè C±ÁAw, PÀÄ§Äâ¢ÝUÀ®Ä ºÉZÁÑUÀÄwÛªÉ. ¤¶zÀÞ PÁ®zÀ°è
CxÀªÁ §¯ÁvÁÌgÀªÁV £ÀqÉ0iÀÄÄªÀ Qæ0iÉÄ¬ÄAzÀ ¤¶zÀÞªÁzÀ
¸ÀAvÁ£À GvÀàwÛ0iÀiÁUÀÄªÀÅzÉAzÀÄ ¥ÀågÁtUÀ¼ÀÄ w½¸ÀÄvÀÛªÉ.
¥ÀågÁtUÀ¼ÀÄ PÀxÉUÀ¼À ªÀÄÆ®PÀ d£À¸ÁªÀiÁ£ÀågÀ°è ̧ ÁªÀiÁfPÀ
¥ÀæeÉÕ0iÀÄ£ÀÄß ©ÃgÀÄªÀ UÀæAxÀUÀ¼ÁVªÉ. PÀA¸À£À ºÀÄlÄÖ zÉÊvÀågÀ
d£À£À EªÀÅUÀ½UÉ ¤¶zÀÞ ¸ÀªÀÄ0iÀÄzÀ°è £ÀqÉzÀ ¸ÀªÀiÁUÀªÀÄªÉÃ
PÁgÀtªÉAzÀÄ ¥ÀågÁtUÀ¼ÀÄ w½¸ÀävÀÛªÉ. DzÀÝjAzÀ UÀ¨sÁðzÁ£À
¸ÀA¸ÁÌgÀªÀÅ ̧ ÀªÀiÁUÀªÀÄPÉÌ ¥ÀÇgÀPÀªÁzÀ ªÀiÁ£À¹PÀ ¹zÀÞvÉ0iÀÄ£ÀÄß
vÀAzÀÄPÉÆqÀÄvÀÛzÉ. GvÀÛªÀÄ ̧ ÀavÀw0iÀÄ£ÀÄß ¥ÀqÉzÀÄ ̧ ÀªÀiÁd£ÀzÀ
¸Áé¸ÀÜ÷åªÀ£ÀÄß PÁ¥ÁqÀ®Ä ̧ ÀºÁ0iÀÄPÀªÁUÀÄvÀÛzÉ.

¥ÀÅA¸ÀªÀ£À:- ¥ÀÅA¸ÀªÀ£À ̧ ÀA¸ÁÌgÀªÀÅ UÀ¨sÀðzsÁgÀuÉ0iÀiÁzÀ ªÉÄÃ¯É
UÀ©üðtÂ ¹ÛçÃ0iÀÄjUÉ (PÉëÃvÀæPÉÌ) £ÉgÀªÉÃj¸ÀÄªÀ ̧ ÀA¸ÁÌIÄªÁVzÉ.
¹ÛçÃ0iÀÄ£ÀÄß PÉëÃvÀæªÉAzÀÄ, ¥ÀÅgÀÄµÀ£À£ÀÄß ©ÃdªÉAzÀÄ UÀÄgÀÄw¸ÀÄªÀÅzÀÄ
¸ÁªÀiÁ£ÀåªÁVzÉ. ¥ÀÅA¸ÀªÀ£ÀzÀ GzÉÝÃ±À UÀ¨sÀðªÀÅ 0iÀiÁªÀ
vÉÆAzÀgÉUÀ¼À£Àß£ÀÄ s̈À«¸ÀzÉ ªÀÈ¢Þ0iÀiÁUÀ°Ã, UÀ s̈Àð¥ÁvÀªÁUÀ¢gÀ°
J£ÀÄßªÀÅzÁVzÉ. F ¸ÀA¸ÁÌgÀªÀÅ UÀ©üðtÂ ¹ÛçÃ0iÀÄjUÉ CªÀgÀ
Hl G¥ÀZÁgÀUÀ¼À°è, DºÁgÀ «ºÁgÀUÀ¼À°è MAzÀÄ
¸ÀA0iÀÄªÀÄªÀ£ÀÄß vÀgÀÄªÀ GzÉÝÃ±ÀªÀ£ÀÄß ºÉÆA¢zÉ. EzÉÆAzÀÄ
ªÀævÀªÉAzÀÄ ¹éÃPÀj¹ vÀ£Àß UÀ¨sÀðzÀ gÀPÀëuÉUÉ ¨ÉÃPÁzÀ J¯Áè
JZÀÑjPÉ0iÀÄ PÀæªÀÄªÀ£ÀÄß UÀ©üðtÂ0iÀÄÄ vÉUÉzÀÄPÉÆ¼Àî¨ÉÃPÀÄ.

UÀ¨sÁðzÁ£ÀªÁzÀ £ÀavÀgÀ ¢éwÃ0iÀÄ CxÀªÁ vÀÈwÃ0iÀÄ
wAUÀ½£À°è F ̧ ÀA¸ÁÌgÀªÀ£ÀÄß £ÀqÉ¸À¨ÉÃPÀÄ. ¥ÀÅA-¸ÀªÀ£À, ¥ÀÅA
(CgÉ0iÀÄÄªÀÅzÀÄ, vÉÃ0iÀÄÄªÀÅzÀÄ, to crush, grind) ¸ÀªÀ£À ªÀævÀ.
F ¸ÀA¸ÁÌgÀzÀ°è ¥Àw0iÀÄÄ UÀ©üðtÂ ¥ÀwßUÉ ¥Àæ±À¸ÀÛªÁzÀ ªÁgÀ,
wy, £ÀPÀëvÀæUÀ¼ÀÄ¼Àî ±ÀÄ¨sÀ ¢£ÀzÀ°è ¥ÀÇeÁPÁ0iÀÄðUÀ¼À£ÀÄß
£ÉgÀªÉÃj¹zÀ £ÀAvÀgÀ, »A¢£À gÁwæ £É£À¦lÄÖ ªÀÄÈzÀÄªÁzÀ
D®zÀ (£ÀåUÉÆæÃzsÀzÀ) ©¼À®£ÀÄß dfÓ CzÀgÀ gÀ¸ÀªÀ£ÀÄß UÀ©üðtÂ0iÀÄ
§®ªÀÄÆV¤AzÀ, ±ÀjÃgÀzÉÆ¼ÀPÉÌ E½0iÀÄÄªÀavÉ ªÀiÁqÀÄvÁ£É.
UÀ¨sÀðªÀÅ ±ÀPÀÛªÁUÀ®Ä EzÉÆAzÀÄ OµÀ¢ü.

¥ÀÅA¸ÀªÀ£ÀzÀ°è ¥Àw0iÀÄÄ ¥Àwß0iÀÄ£ÀÄß PÉÃ¼ÀÄvÁÛ£É, ‘QA. ¦§¹’?
K£À£ÀÄß PÀÄr0iÀÄÄwÛÃ0iÀiÁ? JAzÀÄ ¥Àwß0iÀÄÄ GvÀÛj¸ÀÄvÁÛ¼É.
‘¥ÀÅA¸ÀªÀ£ÀA’ J£ÀÄßvÁÛ¼É. ¥Àw0iÀÄÄ ¥Àwß0iÀÄ ºÀ¸ÀÛPÉÌ ªÉÆ¸ÀgÀÄ,
0iÀÄªÉ (UÉÆÃ¢ü), PÁ¼ÀÄ (ºÀÄj½PÁ¼ÀÄ) UÀ¼À£ÀÄß ºÁQ CzÀ£ÀÄß
vÉUÉzÀÄPÉÆ¼Àî®Ä w½¸ÀÄvÁÛ£É. ¥Àwß0iÀÄÄ CzÀ£ÀÄß PÀÄr0iÀÄÄvÁÛ¼É.
CAzÀgÉ UÀ¨sÀðPÉÌ ̈ ÉÃPÁzÀ ¥ÉÇÃµÀPÁA±ÀUÀ¼ÁzÀ «l«Ä£ÀÄßUÀ¼ÀÄ
(ªÉÆ¸ÀgÀÄ) PÁ¨ÉÆðÃ ºÉÊqÉæmï (0iÀÄªÉ) ºÁUÀÆ ¥ÉÇæÃnÃ£ïUÀ¼ÀÄ
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(PÁ¼ÀÄ) EªÀÅUÀ¼À£ÀÄß DºÁgÀªÁV vÉUÉzÀÄPÉÆ¼Àî®Ä ¤0iÀÄªÀÄªÀ£ÀÄß
gÀÆ¦¸ÀÄªÀ Qæ0iÉÄ0iÀiÁVzÉ ¥ÀÅA¸ÀªÀ£À.

UÀ¨sÀðzsÁgÀuÉ0iÀiÁzÀ £ÀAvÀgÀ UÀ¨sÀðzÀ£ÀÄß §®UÉÆ½¸À®Ä EAzÀÄ
C£ÉÃPÀ OµÀzsÀUÀ¼ÀÄ, ZÀÄZÀÄÑªÀÄzÀÄÝUÀ¼ÀÄ EgÀÄªÀÅzÀjAzÀ, J¯Áè
DºÁgÀ, «ºÁgÀUÀ¼À°è ªÀiÁUÀðzÀ±Àð£À, ¸À®ºÉUÀ¼À£ÀÄß ¤ÃqÀÄªÀ
ªÉêzÀågÀÄ EgÀÄªÀÅzÀjAzÀ F ¥ÀÅA¸ÀªÀ£À ̧ ÀA¸ÁÌgÀªÀÅ ªÀÄºÀvÀézÀÝ®è
J£ÀÄßªÀ ¨sÁªÀ£É GAmÁUÀ§ºÀÄzÀÄ. DzÀgÉ 0iÀiÁªÀÅzÉÃ
¸ÀA¸ÁÌgÀ«zÀÝgÀÆ ̧ ÀA¸ÁÌgÀªÀ£ÀÄß £ÉgÀªÉãj¸ÀÄªÀÅzÀPÉÌ ªÀÄÄAZÉ zÉÃªÀvÁ
¥ÀÇeÉ, ºÉÆÃªÀÄ ªÀÄÄAvÁzÀªÀ£ÀÄß £ÀqÉ¸ÀÄªÀÅzÀjAzÀ UÀ©üðtÂ0iÀÄ°è
PÀAqÀÄ§gÀÄªÀ DvÀAPÀ PÀrªÉÄ0iÀiÁV DvÀä«±Áé¸ÀªÀÅ ªÀÄÆqÀÄvÀÛzÉ.
ªÀiÁ£À¹PÀ ¸É ÜöÊ0iÀÄðªÀÅ OµÀzsÀUÀ¼À eÉÆvÉeÉÆvÉ0iÀiÁV
¸ÀºÁ0iÀÄPÀªÁV UÀ s̈ÀðzÀ DgÉÆÃUÀåªÀ£ÀÄß PÁ¥ÁqÀÄvÀÛzÉ. EA¢UÀÆ
C£ÉÃPÀ ªÀÄ£ÉUÀ¼À°è, ªÉÊzÀåjAzÀ ̧ À®ºÉ ̧ ÀºÀPÁgÀUÀ¼À£ÀÄß ¥ÀqÉzÀgÀÆ
3, 5, ºÁUÀÆ 7£ÉÃ wAUÀ¼ÀÄUÀ¼À°è ¥ÀxÀåzÀ OµÀ¢üUÀ¼À£ÀÄß
»j0iÀÄgÀÄ ªÀÄ£É0iÀÄ°è ªÀiÁr UÀ©üðtÂ0iÀÄjUÉ PÉÆqÀÄªÀ
¥Àj¥ÁoÀ«zÉ.

F ̧ ÀA¸ÁÌgÀzÀ°è ¥ÀÇf¸ÀÄªÀ CVßUÉ ¥ÀªÀªÀiÁ£À JAzÀÄ ºÉ¸ÀgÀÄ.
¥ÀzÀ JAzÀgÉ ¥À«vÀæ ªÀiÁqÀÄªÀÅzÀÄ. E°è UÀ¨ sÀðªÀ£ÀÄß
¥À«vÀæUÉÆ½¸ÀÄªÀ Qæ0iÉÄ EzÉ. ¸ÀäöÈwUÀ¼ÀÄ ¥ÀÅA¸ÀªÀ£À,
¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£À, eÁvÀPÀªÀÄð ªÀÄÄAvÁzÀ ¸ÀA¸ÁÌgÀUÀ¼ÀÄ
PÉëÃvÀæzÀ (ºÉtÄÚ) ©ÃdzÀ (UÀAqÀÄ) PÀ®äµÀUÀ¼À£ÀÄß zÀÆgÀ ªÀiÁqÀÄvÀÛªÉ
JAzÀÄ w½¸ÀÄvÀÛªÉ. CAzÀgÉ C£ÀÄªÀA²PÀ SÁ¬Ä¯ÉUÀ¼À£ÀÄß
vÉqÉ0iÀÄÄvÀÛªÉ. ¥ÀÅA¸ÀªÀ£ÀªÀÅ UÀAqÀÄ ªÀÄUÀÄªÀ£ÀÄß ¥ÀqÉ0iÀÄ®Ä
ªÀiÁqÀÄªÀ ̧ ÀA¸ÁÌgÀ JAzÀÄ £ÀA©PÉ EzÉ. ±Á¸ÀûçUÀ¼ÀÆ ºÉÃ¼ÀÄvÀÛªÉ.
DzÀgÉ ¥Àæ¹zÀÞªÁzÀ ªÀÄ£ÀÄ¸ÀäöÈw0iÀÄ°è ¥ÀÅA¸ÀªÀ£ÀzÀ ¸ÀA¸ÁÌgÀzÀ
ºÉ¸ÀgÉÃ E®è. C©ü¥Áæ0iÀÄUÀ¼ÀÄ K£É EgÀ°, F ¸ÀA¸ÁÌgÀªÀÅ
OµÀzÉÆÃ¥ÀZÁgÀ¢AzÀ UÀ¨sÀðªÀ£ÀÄß §®UÉÆ½¸ÀÄªÀ ¸ÀA¸ÁìgÀ
JAzÀÄ ºÉÃ½zÀgÉ vÀ¦à®è.

¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£À: µÉÆÃqÀ±À ̧ ÀA¸ÁÌgÀUÀ¼À°è ‘¥ÀÅA¸ÀªÀ£À’zÀ
£ÀAvÀgÀ ªÀiÁqÀÄªÀ ̧ ÀA¸ÁÌgÀ ¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£À. EzÀÄ UÀ¨sÀðPÉÌ
ªÀiÁqÀÄªÀ ¸ÀA¸ÁÌgÀ. ¥ÀÅA¸ÀªÀ£À ¸ÀA¸ÁÌgÀªÀ£ÀÄß UÀ¨sÀðzÀ ZÀ®£É
¥ÁægÀA¨sÀªÁUÀÄªÀ ªÀÄÄAZÉ ªÀiÁqÀ¨ÉÃPÀÄ. ¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£À
¸ÀA¸ÁÌgÀªÀÅ UÀ¨sÀðzsÀj¹zÀ 6 CxÀªÁ 8 £ÉÃ wAUÀ½£À°è
±ÀÄPÀè¥ÀPÀëzÀ°è ªÀiÁqÀ¨ÉÃPÀÄ.

¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£ÀªÀÅ ªÉÆzÀ® ̧ À® UÀ s̈ÀðzsÀj¹zÀ UÀ©üðtÂ0iÀÄÄ
¸ÁªÀiÁ£ÀåªÁV ºÉÆAzÀÄªÀ DvÀAPÀ ªÀÄvÀÄÛ ̈ sÀ0iÀÄªÀ£ÀÄß ¤ªÁj¹
¸ÀAvÉÆÃµÀ¢A¢gÀÄªÀAvÉ ªÀiÁqÀ®Ä £ÉgÀªÉÃj¸ÀÄªÀ MAzÀÄ ̧ ÀA¸ÁÌgÀ

¹ÃªÀÄAvÀªÉAzÀgÉ UÀ¨sÀðªÀÅ ¹ÜgÀªÁV ¤AwzÉ J£ÀÄªÀÅzÀ£ÀÄß
¥ÀæZÀÄgÀ¥Àr¸ÀÄªÀÅzÀÄ. UÀ s̈ÀðtÂ0iÀÄÄ DºÁgÀ, «ºÁgÀUÀ¼À «µÀ0iÀÄzÀ°è
PÀ æªÀÄ§zÀ ÞªÁV £ÀqÉzÀÄPÉÆ¼À î®Ä, ªÀ iÁ£À¹PÀ ¹Üw0iÀÄ

¸ÀªÀÄvÉÆÃ®£ÀªÀ£ÀÄß PÁ¥ÁrPÉÆ¼Àî®Ä, ¸ÀAvÉÆÃµÀªÁzÀ
ªÀÄ£À¹Üw0iÀÄ£ÀÄß ºÉÆAzÀ®Ä F ̧ ÀA¸ÁÌgÀªÀÅ ̧ ÀºÁ0iÀÄPÀªÁUÀÄvÀÛzÉ.

¹ÃªÀÄAvÀªÉAzÀgÉ ¨ÉÊvÀ¯É, vÀ¯É0iÀÄ PÀÆzÀ®£ÀÄß JgÀqÀÄ ¨sÁUÀ
ªÀiÁr, vÀ¯É0iÀÄ ªÀÄzsÀåzÀ°è MazÀÄ UÉgÉ G½0iÀÄÄªÀAvÉ
ªÀiÁqÀÄªÀåzÀÄ.

F ̧ ÀA¸ÁÌgÀPÉÌ ̧ ÁÜ¦¸ÀÄªÀ CVß0iÀÄ ºÉ¸ÀgÀÄ ªÀÄAUÀ®. ªÀÄÄA¢£À
ªÀÄAUÀ® ¢£ÀPÉÌ JzÀÄgÀÄ £ÉÆÃqÀÄvÁÛ, F ¸ÀA¸ÁÌgÀªÀÅ
ªÀÄAUÀ¯ÁVß0iÀÄ°è0iÉÄÃ ºÉÆÃªÀÄQæ0iÉÄ £ÀqÉ0iÀÄÄvÀÛzÉ. ±ÀÄ¨sÀ
¸ÀAPÀ®àªÀ£ÀÄß ªÀiÁrzÀ £ÀAvÀgÀ ¥Àw0iÀÄÄ ¥Àwß0iÀÄ£ÀÄß ªÀÄÈzÀÄªÁzÀ
¦ÃoÀzÀ°è PÀÆj¹, “ F OzÀÄA§gÀ ªÀÈPÀëªÀÅ ¨É¼É0iÀÄÄªÀAvÉ
UÀ¨sÀðªÀÅ ¨É¼É0iÀÄ° JAzÀÄ ºÉÃ¼ÀÄvÁÛ ªÀÄÆgÀÄ ªÀÄÆgÀÄ ¨Áw
¥Àwß0iÀÄ ¹ÃªÀÄAvÀªÀ£ÀÄß HzsÀéðªÀÄÄRªÁV ©r¸ÀÄvÁÛ£É.
CAzÀgÉ CqÀØ¯ÁVgÀÄªÀ PÀÆzÀ®ÄUÀ¼À£ÀÄß ¸Àj¹ ¨ÉêvÀ¯É0iÀÄ
UÉgÉ0iÀÄ£ÀÄß J¼É0iÀÄÄvÁÛ£É. D£ÀAvÀgÀ UÀ©üðtÂ0iÀÄ ̧ ÀAvÉÆÃµÀPÁÌV
«ÃuÁªÁzÀ£ÀªÀÅ £ÀqÉ0iÀÄÄvÀÛzÉ. «ÃuÁªÁzÀ£À ªÀÄÄRå GzÉÝÃ±ÀªÀÅ
¸ÀAvÉÆÃµÀ, ̧ ÀA¨sÀæªÀÄªÀ£ÀÄßAlÄªÀiÁqÀÄªÀÅzÀ®èzÉÃ. UÀ¨sÀðzÀ°ègÀÄªÀ
ªÀÄUÀÄªÀÅ ±ÀÄ¨sÀPÀgÀªÁzÀ £ÁzÀªÀ£ÀÄß PÉÃ¼ÀÄvÁÛ, GvÀÛªÀÄªÁzÀ
UÀ s̈Àð¸ÀÜ ²±ÀÄªÀÅ UÀ s̈ÀðzÀ°èzÁÝUÀ¯ÉÃ ̧ ÀAªÉÃzÀ£É0iÀÄÄ¼ÀîzÁÝVgÀÄvÀÛzÉ.
vÁ¬Ä0iÀÄ ¥Àæw0iÉÆAzÀÄ Qæ0iÉÄ0iÀÄÆ, vÁ¬Ä0iÀÄ £ÉÆÃªÀÅ,
£À°ªÀÅUÀ¼ÀÄ UÀ¨sÀðzÀ ªÉÄÃ¯É ¥Àæ s̈ÁªÀªÀ£ÀÄß ©ÃgÀÄvÀÛzÉ J£ÀÄßªÀÅzÀPÉÌ
£ÀªÀÄä ¥ÀågÁtUÀ¼ÀÄ C£ÉÃPÀ DzsÁgÀªÀ£ÀÄß MzÀV¸ÀÄvÀÛªÉ.
GzÁºÀgÀuÉUÁV ºÉÃ¼ÀÄªÀÅzÁzÀgÉ, ªÀÄºÁ¨sÁgÀvÀzÀ°è CdÄð£À,
¸ÀÄ¨sÀzÉæ0iÀÄgÀ ªÀÄUÀ C©üªÀÄ£ÀÄå«£À PÀxÉ J®èjUÀÆ w½zÉÃ EzÉ.
¸ÀÄ¨sÀzÉæ0iÀÄÄ UÀ©üðtÂ0iÀiÁVzÁÝUÀ, UÀ¨sÀð¸ÀÜ ²±ÀÄªÀÅ «ÃgÀ0iÉÆÃzsÀ
£ÁUÀ¨ÉÃPÉAzÀÄ ̧ ÀÄ¨sÀzÉæ0iÀÄÄ 0iÀÄÄzÀÞ, ªÀÇåºÀ gÀZÀ£É ªÀÄÄAvÁzÀ
«µÀ0iÀÄUÀ¼À£ÀÄß PÉÃ¼À®Ä EaÑ¸ÀÄvÁÛ¼É, ¸ÀÄ¨sÀzÉæ0iÀÄ CtÚ ²æÃ
PÀÈµÀÚ£ÀÄ 0iÀÄÄzÀÞzÀ°è gÀa¸ÀÄªÀ ªÀÇåºÀUÀ¼À §UÉÎ «ªÀj¸ÀÄwÛzÀÝ£ÀÄ.
ZÀPÀæªÀÇåºÀzÀ ªÀÇåºÀ gÀZÀ£É0iÀÄ §UÉÎ PÀÈµÀÚ£ÀÄ «ªÀj¸ÀÄwÛzÁÝUÀ
CzsÀðzÀ°è0iÉÄÃ UÀ©üðtÂ0iÀiÁzÀ ̧ ÀÄ¨sÀzÉæ ¤zÉÝ ºÉÆÃzÀ¼ÀÄ, CªÀ¼À
ºÉÆvÉ0iÀÄ°è0iÉÄÃ J¯Áè «µÀ0iÀÄUÀ¼À£ÀÆß PÉÃ½¹PÉÆ¼ÀÄîwÛzÀÝ UÀ s̈Àð¸ÀÜ
²±ÀÄªÀÇ ¤zÉæ ªÀiÁrvÀÄ. EzÀgÀ ¥ÀjuÁªÀÄ, ªÀÄºÁ¨sÁgÀvÀ
0iÀÄÄzÀÞzÀ°è zÉÆæÃtgÀÄ gÀa¹zÀ ZÀPÀæªÀÇåºÀªÀ£ÀÄß ̈ sÉÃ¢¹ M¼À£ÀÄVÎzÀ
C©üªÀÄ£ÀÄå CzÀ£ÀÄß ̈ sÉÃ¢¹ ºÉÆgÀUÉ ºÉÃUÉ §gÀ¨ÉÃPÉAzÀÄ w½0iÀÄzÉ
0iÀÄÄzÀÞzÀ°è ºÉÆÃgÁr «ÃgÀ¸ÀéUÀðªÀ£ÀÄß ¥ÀqÉ0iÀÄÄvÁÛ£É.

¸ÀAVÃvÀ «zÁéA¸ÀgÀ ªÀÄ£É0iÀÄ° ºÀÄnÖzÀ ªÀÄPÀÌ¼ÀÄ CzÉÃ ªÁvÁªÀgÀ
tzÀ°è ̈ É¼ÉzÀÄ ̧ ÀAVÃvÀ «zÁéA¸ÀgÁUÀÄvÁÛgÉ. EzÀÄ ̧ ÁªÀiÁ£Àå.
UÀ¨sÀð¸ÀÜ ¸ÀA¸ÁÌgÀªÁzÀ F ¹ÃªÀÄAvÉÆÃ£Àß0iÀÄ£ÀªÀÅ, ²±ÀÄªÀÅ
¸ÀÄ¸ÀA¸ÀÌöÈvÀªÁUÀ®Ä MAzÀÄ CªÀPÁ±À PÀ°à¸ÀÄvÀÛzÉ. ¹ÛçÃ0iÀÄjUÉ
¸ÀAvÉÆÃµÀªÀ£ÀÄß, £ÉªÀÄä¢0iÀÄ£ÀÄß PÉÆlÄÖ UÀ¨sÀðzÀ §UÉÎ DvÀAPÀ,
¨sÀ0iÀÄªÀ£ÀÄß ºÉÆÃUÀ¯Ár¸ÀÄªÀ F ¸ÀA¸ÁÌgÀ EA¢UÀÆ
JAzÉA¢UÀÆ ¥Àæ¸ÀÄÛvÀªÉÃ ¸Àj.
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EMPOWERMENT OF WOMEN THROUGH EDUCATION  A REALITY
CHECK

VASUNDHARA.PATIL
Lecturer, S.C.A.B.LAW College, Raichur., E-mail- patilvasundharallm@gmail.com

“The future must not belong to those who bully women. It must be shaped by girls who go to school and those who stand for
a world where our daughters can live their dreams just like our sons.”— President Barack Obama at the UN General Assembly
2012.

Keywords; Women, Education, Empowerment,

Scholars believe that in ancient India, women enjoyed equal status with men in all aspects of life. However, some have contrary
views. Works by ancient Indian grammarians such as Patanjali and Katyayana suggest that women were educated in the early
Vedic period. The status of women in India has been subject to many great changes over the past few millennia From equal
status with men in ancient times through the low points of the medieval period to the promotion of equal rights by many
reformers, the history of women in India has been eventful. In modern India, women have held high offices including that of the
President, since 1947 the Indian government has tried to provide incentives for girls’ school attendance through programmes
for midday meals, free books, and uniforms. This welfare thrust raised primary enrollment between 1951 and 1981. In 1986 the
National Policy on Education decided to restructure education in tune with the social framework of each state, and with larger
national goals. It emphasized that education was necessary for democracy, and central to the improvement of women’s
condition.

Education is one of the most important means of empowering women with the knowledge, skills and self-confidence necessary
to participate fully in the development process.” But before coming on the role of education in women empowerment, we must
think about the place of women in society.  Education: “The act or process of imparting or acquiring general knowledge,
developing the powers of reasoning and judgment, and generally of preparing oneself or others intellectually for mature life.”
Woman: “The female human being (distinguished from man).” Empowerment: “The giving or delegation of power or authority.
In other words, it refers to increasing the spiritual, political, social, racial, educational, gender or economic strength of individuals
and communities. It often involves the empowered developing confidence in their own capacities.”After having the knowledge
about education, woman and empowerment, we can say that women empowerment means “delegation of authority to the
female human beings”, In other words, the same phrase „women empowerment  may be defined as “to empower a female
person in her own capacities”. The main aim the paper is after the tremendous reformation in women education compared with
past whether the women empowered in reality.

“There is no chance for the welfare of the world unless the
condition of women is improved. It is not possible for a bird to
fly on one wing”
                                                         - Swami Vivekananda
“The future must not belong to those who bully women. It
must be shaped by girls who go to school and those who stand
for a world where our daughters can live their dreams just
like our sons.”—President Barack Obama at the UN Gen-
eral Assembly,                       2012.

INTRODUCTION: The status of women in India has been
subject to many great changes over the past few Millennia
the history of women in India has been eventful.1  During the
ancient India, women enjoyed equivalent status & rights like
their males counterparts. In addition they were properly edu-
cated in the early Vedic period. These references are available
from the works   of Grammarians such as Katyayana and
Patanjali. Women also had the freedom to see their husbands.
This system was known as ‘Swayamvar.’ In fact during this
time, women had superior position than the males.2  Indian
women’s position in society further deteriorated during the
medieval period,3

HE STATUS OF WOMEN IN INDIA: When Gandhiji assumed
India’s leadership the average life span of an Indian woman
was only twenty seven years. Babies and the pregnant women
ran a high risk of dying young. Child marriage was very com-
mon. Only 2% of the women had any kind of education and
women did not have an identity of their own. It is in this
context that we have to recognize the miracle of Gandhi’s
work. Gandhiji claimed that a woman is completely equal to a
man and practiced it in strict sense. Thousands and millions
of women, y participated in the India’s freedom movement
because his influence. For Gandhiji, the freedom fight was
not political alone; it was also an economic and social reform
of a national proportion. Gandhiji always advocated a com-
plete reform which he called “Sarvodaya” meaning compre-
hensive progress. He believed that the difference between
men and women was only physical and has expressed sev-
eral times in his writings that in many matters especially those
of tolerance, patience, and sacrifice the Indian woman is su-
perior to the male. “Womanhood is not restricted to the
kitchen”, he opined and felt that “Only when the woman is
liberated from the slavery of the kitchen, that her true spirit



1146TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

may be discovered”. He wanted women to outgrow the tradi-
tional responsibilities and participate in the affairs of nation.
He criticized Indian’s passion for male progeny. He said that
as long as we don’t consider girls as natural as our boys our
nation will be in a dark eclipse.

PROGRESS OF WOMEN’S EDUCATION IN INDIA:  The
education of women in India plays a significant role in im-
proving livings standards in the country. A higher women
literacy rate improves the quality of life both at home and
outside home, by encouraging and promoting education of
children, especially female children, and in reducing the in-
fant mortality rate. Since 1947 the Indian government has tried
to provide incentives for girls’ school attendance through
programmes for midday meals, free books, and uniforms. This
welfare thrust raised primary enrollment between 1951 and
1981. In 1986 the National Policy on Education decided to
restructure education in tune with the social framework of
each state and with larger national goals. It emphasized that
education was necessary for democracy, and central to the
improvement of women’s condition. The new policy aimed at
social change through revised texts, curricula, increased fund-
ing for schools, expansion in the numbers of schools, and
policy improvements. Following independence, India viewed
education as an effective tool for bringing social change
through community development.4  The administrative con-
trol was effectively initiated in the 1950s, when, in 1952, the
government grouped villages under a Community Develop-
ment Block—an authority under national programme which
could control education in up to 100 villages.

The government continued to view rural education as an
agenda that could be relatively free from bureaucratic back-
log and general stagnation. However, in some cases lack of
financing balanced the gains made by rural education insti-
tutes of India. Some ideas failed to find acceptability among
India’s poor and investments made by the government some-
times yielded little results. Today, government rural schools
remain poorly funded and understaffed.

WOMEN’S EMPOWERMENT AND WHAT IT MEANS IN
INDIAN CONTEXT: Empowerment means, the giving or del-
egation of power or authority. In other words, it refers to
increasing the spiritual, political, social, racial, educational,
gender or economic strength of individuals and communities.
It often involves the empowered developing confidence in
their own capacities. In modern India, women have held high
offices including that of the President. Women in India now
participate fully in areas such as education, sports, politics,
media, art and culture, service sectors, science and technol-
ogy, etc. The Constitution of India guarantees to all Indian
women equality Article 14, no discrimination by the State Ar-
ticle 15(1), equality of opportunity Article 16, and equal pay
for equal work Article 39(d)). In addition, it allows special
provisions to be made by the State in favour of women and
children Article 15(3), renounces practices derogatory to the

dignity of women Article 51(A) (e), and also allows for provi-
sions to be made by the State for securing just and humane
conditions of work and for maternity relief Article 42.5

With the introduction of the National Policy for Empower-
ment of Women, the Government of India had declared year
2001 as Women’s Empowerment Year. It was said, “Our vi-
sion in the new century of a nation where women are equal
partners with men”. Many new projects were launched like
Swashakti and Stree Shakti for women’s empowerment;
Swayam Sidha to benefit 100,000 women through micro-credit
programs, Balika Samrudhi Yojana for the girl child and many
more.

IS WOMEN EMPOWERED IN REALITY:  The social condi-
tion of women is a matter of great concern. Where, at the one
hand, they are considered in the Indian religious scriptures
as respectable and worthy of worship, on the other hand
they are, in practice, exploited, tortured and humiliated. Gen-
der discrimination and injustice is widely practiced in the
society whereas Law prohibits such acts.6  Women in India
can broadly be categorized under the urban and the rural.
While women’s empowerment may mean a lot to the urban
women of India, it may not even strike a chord for the count-
less women folk of rural India who by far outnumber women
living in urban India. Another major drawback and difference
between both the categories of women is that majority of
women in rural India presently, in the age bracket of 35 – 65
years have been kept away from any form of formal educa-
tion. The scene is changing rapidly for the better for the
present younger generation where a large number of young
girls from villages are seen to be attending schools and even
colleges, but this was not so earlier.

Thus lack of basic education has indeed prevented the girls
in rural India in comprehending what their basic civil liberties
are. Their real empowerment is thus confined within the four
walls of their homes, and there too they are a shadow of their
own self and have to follow the wish of their men folk.  Even
among the urban women we have a divide; the rich and no-
vae rich and the poor and the middle class. The rich and
super rich class of women in India get the maximum advan-
tage of women rights, civil liberties, the programmes benefi-
cial to women and are generally in command of their situation
both at home and at their workplace. This is generally the
situation of urban women belonging to the upper strata in
India across bigger metros as well as smaller cities.  Women
are from the poor stratum and fed up of the life of squalor and
misery in their villages, take flight to the cities of urban India
in the hope of getting a far more satisfactory lifestyle. In fact
they are attracted by the alluring lifestyle and glamour prom-
ised sometimes by the touts and pimps of the city who are
constantly roaming around villages scouting for their prey.
Invariably they succeed in luring away to the city a large
number of women who either end up as sex slaves in a sick
brothel or get some menial jobs as maid servants in the big-
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ger cities of India where household chores are generally
looked down upon and frowned by the upper stratum of
women.

When we talk about women’s empowerment or movements
like ‘one billion rising’ we have to keep in mind the status of
women prevalent in all these above categories of both urban
and rural India mentioned above.  If we feign ignorance about
majority of the womenfolk in the villages of India, as well as
those belonging to the poor and middle class working women
in urban India, as and when we talk about women’s empower-
ment, we could end up doing a great disservice to these
women. It is in fact these women who remain mostly ignorant
of their basic human rights, who need to be awakened from
their stupor. It is in fact this class and stratum of society of
women who need to unshackle themselves from the igno-
rance of backwardness and get acquainted with the promised
life unfolding before them. These women both in the urban
and rural sector, in fact account for at least 70% of the total
women force who are denied their basic rights available to
them. It is this stratum of women in India who need to be
really awakened, and made aware of what can unfold for them.
These women if made to come up to their real potential can
really redefine the meaning of women’s empowerment in a
developing Country like India. A Country where women are
cherished and worshiped in the form of Goddesses’ like Sita,
Durga and Lakshmi is really struggling to make its women
aware of their simple basic human rights.7

A woman in most parts is looked upon more as an object of
glamour or a mere sex object rather than somebody who can
share and shoulder the equal and sometimes dominant re-
sponsibilities of decision making in the home and at work
place. Although things are slowly changing for most women
in India, but the change is so slow and subtle that it is hardly
noticeable. The core areas concerning women are still in the
process of being discovered and opened up for them. Till that
happens it’s an uphill task for majority of the women in both
rural and urban India. Women in India continue to face dis-
crimination and other social challenges and are often victims
of abuse and violent crimes and, according to a global poll
India is the “fourth most dangerous country” in the world for
women, and the worst country for women among the G20
countries. Women bear almost all responsibility for meeting
basic needs of the family, yet are systematically denied the
resources, information and freedom of action they need to
fulfill this responsibility. The vast majority of the world’s poor
are women. Two-thirds of the world’s illiterates are female. Of
the millions of school age children not in school, the majority
are girls. And today, HIV/AIDS is rapidly becoming a woman’s
disease. Indian societies have received notoriety for being
unsafe for women. If you think a lot has been done for woman
empowerment, think again
Ø Cases of female-infanticides are still on rise (both reported
and un-reported)

Ø Certain section of the society does not send girls to schools
once she attains puberty.
Ø Some are not sent to schools ever.
Ø Numbers of pre-age marriages are also significant
Ø Dowry related harassment and deaths are still in news now
and then.
Ø Harassment at work place, sexual or otherwise, though
mainly unreported, is significant.
Ø The legislative strength of women is still less.
Ø The crimes against women are on the rise.
Ø The gender disparity is at all time high.

We call ourselves India is the next super-power country com-
paring us with some other nations. But, can we be acknowl-
edged as a super-power or as a matter of fact, a developed
nation, when there is such discrimination in the society? A
lot is still to be done, miles to go….

OUR VISION IN THE NEW EAR: SOME SUGGETIONS
Ø Gender equality and women’s empowerment are human
rights. We need to augment our efforts for empowering women
and enhance their progress.
Ø  It is our moral, social and constitutional responsibility to
ensure their progress by providing them with equal rights
and opportunities.
Ø Women’s active participation in economic policy in the
public sector and in reaching upper-management and deci-
sion-making positions.
Ø Women’s equal rights and influence in the key decisions
that shape their lives and those of children must be enhanced
in two distinct arenas: the household, the workplace.
Ø Women shall educate about the social benefits including
awareness about the existing social problems in the society.
Ø Women are also allowed to participate in political and pub-
lic life.
Ø Let women be equal partners and this aspect can be
achieved through education and bringing about a change in
the mind set of the people.
Ø Empowering women on one hand involves making them
self-dependent and financially independent to the extent
where they can demand and extract their rights; and on the
other hand it involves motivating men to support the women
in their lives to get empowered.
Ø In fact it becomes the pious and solemn duty of those
women who have understood the power of complete women’s
empowerment, to come forward and willingly educate and
embolden the fortune of the less fortunate and under privi-
leged section of Indian women
Ø The University Education Commission was created to rec-
ommend suggestions to improve the quality of education.
However, their report spoke against female education, refer-
ring to it as: “Women’s present education is entirely irrel-
evant to the life they have to lead. It is not only a waste but
often a definite disability.”8
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CONCLUSION: In this contemporary world, women need to
gain the same amount of power that men have. Now, it is time
to forget that men are the only holders of power.   Indian
women are slowly getting empowerment in the sectors like
education, politics, the work force and even more power within
their own households. The worth of civilization can be arbi-
trated by the place given to women in the society.9  Time has
come to break this chain, and free the women from their shack-
les and bondage from which society has constantly sought
to bind them. How best we can protect the women from all
these social challenges and are violent crimes; the only way
in which we can give the solution for all the problem is by
10 reforming soul of every individual it is possible only by
imparting ethical education and State as to follow the pillars
of the good governance while protecting the women’s inter-
est these are as follows;
— PARTICIPATION
— RESPONSIBLE

— TRANSPARANCY
— ACCOUNTABALITY
— RESPONSIVE
“Cheers for the awakening of all women”
1 http;//en.wikipedia.org visited on 10/10/11
2 http;//www.womenempowermentinindia.com visited on 11/
10/13
3 http://www.cqvip.com/qk/83891A/200203/6479902.html
4  “Plan Overseas - Education Girl-friendly schools see en-
rollment rates soar in Burkina Faso”
5http://books.google.com/books?id=w8FMjgPTWBUC
6 https;//sites,google.com visited on 11/10/13
7 http;//vikram140.blogspot.in visited on 14/10/13
8 Daniel Murphy, Comenius: A Critical Reassessment of his
Life and Works (1995), Chapter IV, The Comenian Vision of
Universal Education
9 http; //www.ifp.co.in visited on 14/10/13

THE SEXUAL HARASSMENT OF WOMEN AT WORK PLACE (PREVENTION,
PROHIBITION AND REDRESSAL) BILL 2012 -A CRITICAL ANALISIS

UMA RAMU
Assistant Professor, SCAB Law College, RAICHUR

After 16 years of Visakha’s case, the protection of women at work place Bill  was passed by Lok Sabha on 3.09.2012
and Rajya Sabha on 25.02.2013 and now been sent for Presidential Assent. This aims at prevention of harassment
of women at work place and establishment of complaint registration mechanism in the case of such harassment.

Sexual harassment was defined comprehensively by section 2(n) and section 2(o) of the bill defines work place to
include each and every place of work including hospitals or nursing homes, stadium etc wherever there is a possibility
of women employment. But an insertion of an explanation is sought to include the ‘unorganized sector’ i.e. the
agricultural labours in which 60% of the work force contains female workers and the armed forces, domestic household
servants in which sexual harassment is wide spread. Such insertion is necessary to include every single female
member of the national workforce under this section.

Section 4 of the bill provides for establishment of Internal complaints committees, member of which shall be appointed/
nominated by the employers. It is often fond that the employers themselves are culprit and hence such committee
would be haplessly hopeless and futile. Hence bill shall provide for establishment of such committees in concurrence
with employees association as well. Section 6 provides for establishment of Local Complaints committers and
Additional Local complaints committers by district Officers whose jurisdiction was unclear. Clarification as to powers
and function of these committees are essential.

Section 10(1) provides for “Conciliation” on receipt of complaint of sexual harassment. But unlike disputes in contracts,
conciliator further undermines the dignity and integrity of women in case of sexual harassment.

Section 10(3) confers powers of civil court as the Internal complaints committees which is undesirable as they are
only domestic in nature. The time frame of 90 days for inquiry shall be extended in fit cases.

As per section 13 once the happening of sexual harassment was proved by inquiry committees, again the same will
be brought before the disciplinary committees and enquiry will be done under central service Rules and it would be
duplicate of work, perhaps resulting in mitigation of process and witness which would dilute the process. More over
private employees have their own service rules and bill is unclear as to second enquiry thereof.

Section 14 of the bill provides for action as malicious complaint. A Complaint not proved can not be said that it did not
happen. The internal/Local complaints committee is not competent to measure whether the complaint is malicious.
More over in case where the employer himself is the culprit every possibility is there to prove that the complaint as
malicious and no justice is available for the victim.
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Section 26 (2)(ii) provides for cancellation of license of employers who do not comply with the provision of the act
there by adversely effecting the employees as well.

As a whole the bill is highly unsatisfactory and does not reflect the dictum of Supreme Court in Visakha’s case. It
fails comprehensively in prevention the fall of imperceptible influence of any gender biases as female workforce either
in performance of their duties or in their career progression. It is worth noting that the state women’s commission was
not involved in making this bill.

The responsibility and the burden of enforcement of the bill lies in the Government, employers and establishment.
But it is the attitude that has to change and so that to pave way for establishment of safe and healthy work environment.

“You can tell the condition of a nation by looking at the
status of its women”.

                                                                       - Jawaharlal Nehru

There was a time women were restricted to certain fields of
work by virtue of their sex, cultural factors, social factors,
traditional barriers and societal perceptions about their abil-
ity, but in today’s world women are working at equal pace
with men. Their choice of work is not longer defined by their
gender. Women have made great progress by breaking the
cultural barriers and taking up wide range of jobs, which were
earlier restricted only for men.  There has been a paradigm
shift in the nature of employment that women take up from
being supplementary income generators. They have become
centre stage and providing themselves as dynamic leaders
and significant income earners within their families1. Though
now they are at par with the men, still the ‘work place’ is yet to
adapt to the needs of women. Because sexual harassment in a
workplace has become a serious and wide spread problem.
Sexual harassment an invisible problem until quite recently,
has now become a major Social problem with the widespread
entry of women into labour force.  Today almost all working
women are vulnerable to sexual harassment, irrespective of
their status, personal characteristics and types of their em-
ployment. Such conduct interferes with their job performance,
their working relationship; it threatens their dignity, safety
and health2.

Sexual harassment of women at work place obviously results
in violation of fundamental rights guaranteed by Articles
143,154,215, & Article 19 (1) (g)6 of Constitution.  Further the
state also has failed in providing for just and humane condi-
tions of work under Article 42 of part IV of the Constitution. It
is also one of the Fundamental duty of every citizen to re-
nounce practices derogatory to the dignity of women7.

The protection against sexual harassment and the right to
work with dignity are human rights universally recognized by
International Conventions and instruments such as Conven-
tion on the Elimination of all forms of Discrimination Against
Women, which has been ratified on the 25th June, 1993 by the
Government of India8.

The aim of the present article is to assess the historical back-
ground of the Act and critically evaluate the Sexual Harass-
ment of women at work place (Prevention, Prohibition and
Redressal) Act, 2013.

In India development of law of sexual harassment is of very
recent origin.  And there is no specific law relating to sexual
harassment. In the absence of specific legislation the courts
in India specifically depended on two sections of Indian Pe-
nal Code that are section 354 and 5099.

These sections attract only when the intention of the ha-
rasser was to outrage or insult the modesty of a woman em-
ployee, but to gain sexual access through the promise or
reward of job related benefits or to sexual favors through the
threat of job related punishment are not attracted. So provi-
sions do not protect working women either from quid pro
quo10 type of harassment or from hostile type of harassment11.
So the jurisprudence of law for prevention of sexual harass-
ment has been drawn by the Apex court in the light that the
provisions of Indian Penal Code do not specifically provide a
shield for sexual harassment.

A land mark case of judicial law making to fill the vacuum of
legal norms against sexual harassment in work place is Vishaka
v/s State of Rajasthan12. The case arose out of an incident of
brutal gang rape of a social worker. The petitioners sought
before the Apex court, writ of mandamus and appropriate
legal scheme to ensure dignity of woman and prevent sexual
harassment at workplace. The court conceded that the pri-
mary responsibility for ensuring safety and dignity of woman
was upon the legislature and the executive. “when, however,
instances of sexual harassment resulting in violation of fun-
damental rights of women under Articles 14, 19  and  21 are
brought before us for redress under Art 32, an effective re-
dress requires that some guidelines should be laid down for
the protection of these rights to fill the legislative vacuum13.

The Supreme Court of India, in 1997, delivered its landmark
judgement in the case of Vishaka and Ors. V. State of
Rajasthan14; it observed that, “Gender equality includes pro-
tection from sexual harassment and right to work with dig-
nity, which is a universally recognized basic human right.
The common minimum requirement of this right has received
global acceptance. The international conventions and norms
are, therefore, are of great significance in the formulation of
the guidelines to achieve this purpose. “Further, the Supreme
Court in this case laid down guidelines dealing exhaustively
with the definition of ‘sexual harassment’. The preventive
measures required to be taken by an employer and the inter-
nal Redressal mechanisms required to be put in place. The
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Supreme Court guidelines in Vishaka case were intended to
be applicable to all employers until a statute was enacted for
the same. But these guidelines are not implemented satisfac-
torily. It is stated that the attitude of neglect in establishing
effective and comprehensive mechanism in letter and spirit of
the Vishaka guidelines by the States as well as the employers
in private and public sector has defeated the very objective
and purpose of the guidelines.

The Complaints Committee as envisaged by the Supreme Court
in its judgement in Vishaka case will be deemed to be an
inquiry authority for the purpose of Central Civil Services
(Conduct)Rules, 1964,  and the report of the Complaint Com-
mittee shall be deemed to the an inquiry report under the
Central Civil Services Rules.  Thereafter the disciplinary au-
thority will act on the report in accordance with the rules. The
Supreme Court gave directions to comply with Vishaka’s
guidelines again in 2006.

In Seema Lepcha15, the Apex Court gave directions to gov-
ernment to give comprehensive publicity to the notifications
and orders issued by it in compliance of the guidelines framed
in Vishaka case .in Medha Kotwal Lele  v. Union of India16

case,  the affidavit filed by the State Governments and Union
Territories show that most of the states have not carried out
amendment to Civil Services Conduct Rules and Standing
orders. Some of the States have not formed the Complaints
Committee as envisaged in the Vishaka guidelines.  Some
states have constituted only one complaints committee for
the entire State. For better implementation of Vishaka    guide-
lines again in this case the Supreme Court, gave directions to
State Governments and Union Territories to carry out adequate
and appropriate amendments in their respective Civil Ser-
vices Conduct Rules and Industrial Employment (Standing
orders) Rules, within two months from date of the order,  and
that every State and Union Territories must constitute ad-
equate complaints Committees so as to ensure proper imple-
mentation of the guidelines and State functionaries and pri-
vate and public sector undertaking /organizations/bodies/
institutions, etc., should put in place sufficient mechanism to
ensure full implementation of the Vishaka guidelines17.

After 15 years of Vishaka case, the parliament passed the
The sexual Harassment of Women at Workplace (Prevention,
Prohibition  and Redressal )Act, 2013 with the objective to
protect women from sexual harassment at the workplace. It
also aims to setup mechanisms through which women can
register complaints of harassment and seek compensation.
Sec .2 (n) defines sexual harassment as under:
“Sexual harassment” includes any one or more of the follow-
ing unwelcome acts or behhavious (whether directly or by
Implication) namely:
(i) Physical contact and advances; or
(ii) A demand or request for sexual favours; or
(iii) Making sexually coloured remarks; or
(iv) Showing pornography; or

(v) Any other unwelcome physical, verbal or non-verbal con-
duct of sexual nature.

Since each and every act of sexual harassment at the work-
place is a form of sex discrimination which in effect denies a
woman her fundamental rights guaranteed under the Consti-
tutions, it is proposed that any legislation dealing with the
said issue should have the widest possible application so as
to take within its scope every female member of the national
workforce.

Section 2(o) of the Act defines the “work place” as under
“Workplace” includes…….
(i ) Any department, organization, undertaking, establishment,
enterprise, institution, office, ranch or unit which is estab-
lished, owned, controlled or wholly or substantially financed
by funds provided directly or indirectly by the appropriate
Government or the local authority or a Government company
or a corporation or a co-operative society;
(ii) Any private sector organization or a private venture, un-
dertaking, enterprises, institutions, establishment, society,
trust, non-governmental organization, until or service pro-
vider carrying on commercial, professional, vocational, edu-
cational,  entertainmental, industrial, health services or finan-
cial activities including production, supply, sale, distribution
or service;
(iii) Hospitals or nursing homes;
(iv) Any sports institute stadium, sports complex or competi-
tion or games venue, whether residential or not used for train-
ing, sports or other activities relating thereto;
(v) Any place visited by the employee arising out of or dur-
ing the course of employment including transportation pro-
vided by the employer for undertaking such journey;
(vi) A dwelling place or a house;

The present definition of “workplace” contained in section
2(o) is of wide amplitude and in that sense is acceptable.
However, it bears mentioning that a clarification may be in-
serted in the said definition that the “unorganized sector” is
not exempt from the ambit of the legislation. To this end, the
legislation must cover agricultural workers and women in the
armed forces. The agricultural workers, it was a gross injus-
tice to who are the single largest female component of work
force(68%) in the country if excluded; it amounts to injustice.
Women in the armed forces must also be covered as there is
a high rate of sexual harassment in the armed forces, judging
from complaints that have come to Court in the last decade. It
must also be remembered that the armed forces are, in any
event, heavily male dominated and the chain of command is
strong and entrenched. Enquiries are held behind closed
doors putting women in the armed forces at a disadvantage
to begin with. There is no need to exclude such women from
the preview of the Act as no strategic or other interests are
affected by protecting them against sexual harassment at the
work place. It is necessary to cover every single female mem-
ber of the national workforce under this section.
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Section 4 of the Act makes provision for an Internal Com-
plaints Committee (ICC), wherein all members including one
senior Presiding Officer, two employees and a third-party Non
–Government Organization (NGO) /Association are to be nomi-
nated by the employer. Given the stranglehold that the prin-
ciples of chain of command have on relations in the work-
place,, anti-sexual harassment committees must dispense jus-
tice in direct opposition to these workplace hierarchies.  In
instances where senior employees, or even employers, com-
mit the human rights violation of sexual harassment, a nomi-
nated handpicked committee is easily susceptible to manipu-
lation. The Act’s faith in the employer’s willingness to ap-
point a responsible and responsive committee and its non-
compliance creates problem and is the same that beset the
Supreme Court in Vishaka, and has been the single greatest
hurdle in the redressal of complaints.

Therefore, while the Act must make employers liable for the
institution of Internal Complaints Committee, no single em-
ployer should be allowed to pick and choose the entire com-
mittee. The process of appointment of the committee must
involve concurrence by the Employees Association or any
other such body. In the Jawahar Lal Nehru University (JNU),
Delhi, the committee comprises of elected representatives from
all sections of the university community –teachers, students,
officers and karamcharis – so that the composition of the
committee is independent and free from pressure from senior
levels18.

Instead of recognizing that sexual harassment is a violation
that is predicated upon the exercise of institutional power, the
present Act institutionalizes workplace –based hierarchies as
the principle by which an Internal Complaints Committee may
function, by mandating inquiry by an officer sufficiently se-
nior to the person against whom a complaint has been made.
It is essential that enquiry committees include representa-
tives of ‘junior’ levels to mitigate the effects of hierarchy.
Moreover, as the Internal Complaints Committee is itself not
the disciplinary authority that action must be taken by the
employer, this provision is simply unnecessary. Therefore,
the authority and independence of the committee must be
derived from law, and not the workplace position of the com-
mittee members.

Under section 4(2) (a) of the Act, if the senior level women
employees are not available in that unit/work place, the Pre-
siding Officer shall be nominated from other officers or ad-
ministrative units of the work places. There is no provision
for fee or allowances to a deputed officer for holding the
proceedings; however it may mean that the Presiding Officer
may not work efficiently as he has no remuneration.

As far as Section 6 of the Act, is concerned, it contains am-
biguous guidelines for constitution of the Local Complaints
Committee; the Act provides that every District Officer shall
constitute a Local Complaints committee in the district. It also

prescribes that an additional Local Complaints Committee
shall be constituted at the block level to address complaints
in certain cases. However, the jurisdiction and functions of
these commissions are unclear. This needs to be clarified.

Section 10(1) of the Act, stipulates that on receipt of a com-
plaint of sexual harassment, ‘conciliation’ must be attempted
between the complainant and respondent. This is in viola-
tion of the mandate prescribed by the Supreme Court in
Vishaka case, which was a direction to the state ‘to ensure a
safe workplace / educational institution for women’.  In this
context, attempts, to ensure justice cannot be muscled by
attempts at conciliation. There are certain areas, such as con-
tractual matters where there could be conciliation, but in mat-
ters of harassment and humiliation to women, an attempt to
compromise the same is indeed yet another way in which the
dignity of women is undermined. Objections have been raised
by many women’s organizations that the said provision actu-
ally shows very little regard for the dignity of women. Then
once a settlement has been reached, the Act requires that ‘no
further enquiry shall be conducted by the Committee’.  Settle-
ment through ‘conciliation’ and crisis-mediation’ are two en-
tirely different concepts, but unfortunately the Act replaces
one for the other. Can a mere complaint be a basis of recon-
ciliation? Surely the basis and terms of any settlement can
only be determined by first establishing that an act of sexual
harassment took place, and the extent of its nature and sever-
ity.  The provision has greater peril for aggrieved women, as
it can be used to ‘disappear’ complaints of sexual harassment
as soon as they are filed. Given that Internal Complaints Com-
mittee in the Act are handpicked by employers from ‘senior’
levels, it is quite likely that aggrieved women will feel com-
pelled to accept the conciliation option. So section 10 (1) of
the Act, in so far as it proposes conciliation as a first step,
must be deleted.

As far as section 11(3) is concerned, which has enabled the
Internal Complaints Committee to be given powers of a Civil
Court for summoning, and production of documents is con-
cerned, this amounts to colorable legislation because pow-
ers of courts cannot be simply conferred upon domestic com-
mittees, particularly when the composition of the Internal
Complaints Committee does not have any legal background.
Even the Act does not specify any training to the committee
for fulfilling these duties. This is in distinction to the compo-
sition of the Local Complaints Committee in which at least
one member has to preferably have a background in law or
legal knowledge. As far as section 11(4), is concerned inquiry
shall be completed within a period of 90 days; this provision
must be given extension of period in certain or special cases.
Section 13 of the Act visualizes a two stage enquiry process.
Even after the inquiry committee has found   that sexual ha-
rassment has taken place, it is required to send the report to
the disciplinary committee for action under the Service Rules.
This means that the employer/District Officers will start an-



1206TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

other enquiry on the same complaint once again in accor-
dance with law.  Public servants will then have to face an
enquiry under Central discipline rules.  The women will have
to lead evidence again and subject herself to cross examina-
tion again as per the Central Civil Services Rules and there
will be a fresh report and the report will then have to go to the
disciplinary authority for deciding the punishment. The ap-
plication of the services rules that require cross examination
of witness etc., do not provide the adequate safeguards to
the complainant as is required in a case of sexual harassment
at workplace. There is no justification in a complainant de-
posing twice; at times witnesses may or may not be willing to
depose twice; private sector employers also have rules which
require enquiries to be held according to their rules and it is
not clear if they too will conduct a second enquiry. The value
of the Internal complaints committee is being completely un-
dermined by sec 13(3) (i). In contrast to this, the

Supreme Court of India in the Medha Kotwal19 case has clari-
fied that the report of the complaints committee is final and
that the disciplinary authority can only deal with the punish-
ment but not start a second stage enquiry:

 “Complaint Committee as envisaged by the Supreme Court
in its judgement in Vishaka case will be deemed to be an
inquiry authority for the purpose of Central Civil Services
(Conduct) Rules, 1964 and the report of the Complaint Com-
mittee shall be deemed to be an inquiry report under the Cen-
tral Civil Services Rules20. Thereafter the disciplinary author-
ity will act on the report in accordance with the rules”.

This means that enquiry is not required to be conducted again
but that the disciplinary authority will only decide the pun-
ishment after giving to the employee an opportunity to make
a representation against the report; punishment, in this sec-
tion must be appropriately modified.

Section 14 of the Act calling for action against the complain-
ant in case the “Internal Committee or the Local Committee as
the case may be, arrives at a conclusion that the allegation
against the respondent is malicious or the aggrieved women
or any other person making the complaint has made the com-
plaint knowing it to be false…” The danger in this is that the
entire purpose of Vishaka and this law is defeated. Complaint
‘not proved’ does not mean that the complaint is false. There
are remedies under the ordinary law (e .g defamation) to re-
sort to if complaint is found to be ‘false’. Second, how is
malice to be determined? Such provision will have a chilling
effect and a woman will hardly if ever make a complaint when
sexually harassed. Are members of complaints committee com-
petent to measure if complaints are made maliciously? The
answer is a clear ‘No’.

Then the present section 14 of the Act appears to be a provi-
sion which is liable to misuse. Where an aggrieved woman
makes a complaint it is possible that she will be faced with
opposition from the employer as well.  In such cases it is

often possible that evidence may be manipulated by the em-
ployer or those acting in concert with the employer so as to
ostensibly falsify the allegations of the aggrieved women.
Therefore the fear is that such a provision may be used to
counter the complaint of the aggrieved women and would
promote a culture among employers with means to render
false the genuine complaint of aggrieved women.  Sexual ha-
rassment is the most under-reported crime, such provision
will deter women to come forward and complain. This provi-
sion may further discourage even genuine complaints and is
intended to nullify the objective of the law. So such provi-
sion needs to be removed from the Act.

Section 26(2) (ii) of the Act, which says that, if the employer
fails to comply the provisions which are mentioned in the
Act, his license may be cancelled, withdrawn or not approved?
It not only affects the respective employer but also to other
employees who are working in same unit / establishment.

Read, as a whole, The Sexual Harassment of Women at Work
Place (Prevention, Prohibition and Redressal) Act 2013 is
unsatisfactory. While the Act purports to be in effectuation
of the Hon’ble Supreme Court’s dictum in Vishaka, it is clear
from a reading of the said Act that the spirit of the judgement
in Vishaka is not adequately reflected. The applicable law,
relating to sexual harassment at the work place, ought to
ensure that not even an imperceptible influence of any gen-
der bias is felt against the female workforce either in the per-
formance of their duties or in their career progression.  It is
also important to note that in entire Act there is no involve-
ment of the State Women Commission.

The responsibility and onus to implement this Act is on the
Central Government, State Government, employers and es-
tablishments. Prevention of work place sexual harassment is
all about a collective aspiration of both men and women to
have workplaces free of discriminatory practices. It is neces-
sary that our workplaces take responsibility for promoting a
safe and healthy work environment.

Law alone is not enough to root out this social evil society
has to change its attitude so that women can come out and
participate in public life without feeling threatened. What
needs to be inculcated is a sense of mutual respect between
men and women. There is a divinity in each of us. The recog-
nition of this divinity will automatically bring both mutual
self-respect and that alone will be source of liberation and
empowerment of women.
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Agriculture is the predominant sector of Indian economy that meets the basic requirements, food, clothing and shelter of the
people, which became a way of life for millions of farm families. Both men and women play critical roles in Agriculture
throughout the world, producing, processing and providing the food we eat. For most women in developing countries labour
is their key asset. Agriculture is of particular importance as a source of self- and wage employment, especially for women (and
men) who lack training or resources for employment in other sectors. Their contribution is invisible though they influence men,
guide the family and convince the people to accept the changes in development. Women comprise, 43% of the agricultural
work force in developing countries and only 11% women have access to land holding. Rural women in particular are responsible
for half of the world’s food production and produce between 60 -80 percent of the food in most developing countries. Yes,
despite their contribution to global food security, women farmers are frequently underestimated and overlooked in development
strategies. Women’s unequal access to assets and resources such as land limits their options for self-employment. Easier
access to firewood, water and markets relaxes women’s time constraints and can make an appreciable difference in their ability
to participate in employment and self-employment. Women need to be involved in investment planning right from the beginning.
Gender concerns need to be mainstreamed in the agricultural extension process. There is a necessity to target women is to
ensure that they receive information relevant to their work, particularly with reference to crops and livestock. The National
Sample Survey Organization (NSSO) data reveals that Female Participation Rate (FPR) is increasing and there is a scope for
feminization of agriculture, this situation warrants generation and dissemination of women friendly technologies and need-
based capacity building of farm women.

Introduction : Agriculture is the predominant sector of Indian
economy that meets the basic requirements, food, clothing
and shelter of the people, which became a way of life for
millions of farm families. For most in developing countries
labour is their key asset. Agriculture is of particular impor-
tance as a source of self and wage employment, especially for
women (and men) who lack training or resources for employ-
ment in other sectors.

Men and women are both equal and both play vital role in the
creation and development of their families in particular and
society in general. Both men and women play critical roles in
Agriculture throughout the world, producing, processing and
providing the food we eat. Women farmers generally face

more barriers than men in operating effectively in factor mar-
kets. As a result, they incur higher effective costs for infor-
mation, technology, inputs, and credit and their productivity
is lowered. Women also lack incentives to increase produc-
tivity: food crop prices are low, their access to markets is
poor, and husbands often control the income from the prod-
ucts of women’s labor.

Half of the world’s population is females. They are doing
two-third of work of the total work in the world but received
only one-tenth of the world’s total income. Nearly two-third
of the women is illiterates and they have possessed only one
percent of the total world’s assets. In the world only one-
fourth of the families are headed by female. Women comprise
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43 percent of the agricultural labour force in developing coun-
tries. India is a male dominant society and gender discrimina-
tion is customized habitually.

Importance of Women in Development: Females are nearly 50
per cent of the total population but their representation in
public life is very low. In democracy “of the people, by the
people and for the people” cannot be optimally accomplished
if the female population remains out of political empower-
ment. The sex ratio of the employed persons in India reveals
that, 259 females are employed per 1000 employed males at
the overall level. In the rural and urban areas, the sex ratio of
the employed persons is estimated at 278 and 204 respec-
tively (Hazra 2011). Women are, of course, an integral part of
farming households. They produce over half the food in many
developing countries, bear most responsibility for household
food security, and contribute to household well-being through
their income-generating activities. Yet, women usually have
more limited access to resources and opportunities and their
productivity remains low relative to their potential. Women
need to be involved in investment planning right from the
beginning. Gender concerns need to be mainstreamed in the
developmental process.

Women in Agricultural Land: Ownership of land is concen-
trated mostly in male hands in our patriarchal society. It has
been estimated that in India, landownership in favour of
women is not more than 2 percent (Agarwal 1995). Lack of
entitlement to land (and other assets such as house, live-
stock, and so on) is a severe impediment to efficiency in agri-
culture for women cultivators because in the absence of title
women cannot get credit or be entitled to irrigation and other
inputs, especially technology. Thus in every state the policy
of abolishing all intermediary interests and giving ownership
to the actual operator on land was adopted soon after inde-
pendence. Time is ripe now to do so for women farmers too.
Women’s importance in agricultural production both as work-
ers and as farm managers has been growing in the last two
decades, as more men move to non-farm jobs leading to an
increased feminization of agriculture. Today 48 percent of all
male workers are in agriculture as against 75 percent of all
female workers, and this gap is rising. Further, an estimated 20
percent of rural households are de facto female headed, due
to widowhood, desertion, or male out-migration. These women
are often managing land and livestock and providing subsis-
tence to their family with little male assistance. Hence agricul-
tural productivity is increasingly dependent on the ability of
women to function effectively as farmers.
Women farmers are as efficient as men farmers, once other
characteristics and input levels are controlled for. Increas-
ing women’s physical and human resource capital to the level
of men’s would bring significant gains in agricultural produc-
tion. Limited access to inputs combined with cultural con-
straints on women’s farm work tend to reduce women’s labor
productivity and their participation in high productivity agri-

cultural work.
Women farmers underperform in agricultural production
because they lack access to information, credit, extension,
inputs, and markets and by household and child care tasks
limit the time they have available. This underperformance
occurs despite the longer hours they work than men in tradi-
tional farming systems.
The gradual feminization of agriculture in many countries
makes attention to women farmers necessary in implement-
ing agricultural policy and programs. As men move out of
agriculture into other sectors, women remain on the farm,
gradually feminizing the agricultural labor force.
  Attention to gender facilitates economic and social de-
velopment. As improving women’s access to resources, con-
trol over income, and education, while reducing their time
burden generates both efficiency and welfare gains.

Why land is important for women (Saxena, 2011)
· Land access can reduce a household’s risk of poverty, but
for persistent gender inequalities land solely in men’s hands
need not guarantee female welfare.
· Direct land transfers to women are likely to benefit not just
women but also children. Evidence both from India and from
many other parts of the world shows that women, especially
in poor households, spend most of the earnings they control
on basic household needs, while men spend a significant
part of theirs on personal consumption, such as alcohol, to-
bacco, etc.
· Women with assets such as land have greater bargaining
power, which can lead to more gender-equal allocations of
benefits even from male incomes.
· Women without independent resources are highly vulner-
able to poverty and destitution in case of desertion, divorce,
or widowhood. In parts of western and northwestern India,
not uncommonly, rural women even from rich families, de-
prived of their property shares when widowed, can be found
working as agricultural labourers on the farms of their well-
off brothers or brothers-in-law. The fate of deserted and di-
vorced women is worse.
· Tenure security, and especially titles can empower women
to assert themselves better with agencies that provide inputs
and extension services.
Women are often better informed than men about tradi-
tional seed varieties and the attributes of trees and grasses.
If they had greater control over land and farming, this knowl-
edge could be put to better use.

Role extension services (The State of Food and Agriculture
2010–11)
Extension services are important for diffusing technology
and good practices, but reaching female farmers requires care-
ful consideration. In some contexts, but not all, it is culturally
more acceptable for female farmers to interact with female
extension agents. Whether they are male or female, extension
agents must be sensitive to the needs and constraints faced
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by their female clients. Extension services for women must
consider all the roles of women; women’s needs as farmers
are often neglected in favour of programmes aimed at house-
hold responsibilities. Hiring female extension agents can be
an effective means of reaching female farmers. Preferences
and problems are not universal, however, so in many cases
properly trained male extension agents may be able to pro-
vide equally effective services. Male extension agents must
be sensitized to the realities of rural women and the quality of
information provided to women improved. This requires care-
ful and location specific analysis of their situation. Cultural
barriers could be overcome by organizing women in groups
and possibly providing separate training for male and female
farmers. Extension systems will also have to be more innova-
tive and flexible to account for time and mobility constraints.
Indeed, women farmers tend to be less mobile than their male
counterparts owing to time constraints, restricted access to
transportation and potential social and cultural obstacles that
keep them from travelling outside their village boundaries.
Women also often have seasonal workloads that can conflict
with the timing of extension training programmes.

Conclusion: Yes, despite their contribution to global food
security, women farmers are frequently underestimated and
overlooked in development strategies. Their contribution is
invisible though they influence men, guide the family and

convince the people to accept the changes in development.
Women’s unequal access to assets and resources such as
land limits their options for self-employment. Easier access
to firewood, water and markets relaxes women’s time con-
straints and can make an appreciable difference in their abil-
ity to participate in employment and self-employment. Women
need to be involved in investment planning right from the
beginning. Gender concerns need to be mainstreamed in the
agricultural extension process. There is a necessity to target
women is to ensure that they receive information relevant to
their work, particularly with reference to crops and livestock.
The National Sample Survey Organization (NSSO) data re-
veals that Female Participation Rate (FPR) is increasing and
there is a scope for feminization of agriculture, this situation
warrants generation and dissemination of women friendly
technologies and need-based capacity building of farm
women.
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The Indian model of democracy eschews majoritarianism in favour of inclusive governance through affirmative action. Article
15(3) of the Indian Constitution identifies women as a group that merits such affirmative action. Consequently, the Government
of India has introduced several policies aimed at the empowerment, upliftment and development of women. However, although
these policies identify women as the policy beneficiaries, they are in no manner gynocentric. These policies are made for
women by men. The reason for this anomaly may perhaps be attributed to the lack of adequate representation of women in the
policy formulation and enactment process. The fifteenth Lok Sabha comprises only sixty-three women members i.e. a mere 11%
of the total strength of the House.

Affirmative action exclusive of Parliamentary representation effectively creates a system that denies women a substantial role
in determining the nature and content of policies aimed at securing their interests; this negates the principle of inclusive
democracy. To rectify this flaw in democratic representation in India, the government has tabled the Women’s Reservation Bill
in 2010, which seeks to reserve thirty-three percent of seats in the Lok Sabha and State Legislative Assemblies for women.

In this context, this paper seeks to undertake a comparative study of the efficacy of such reservation for women under the First
Past the Post and the List forms of electoral winner-determination. In this, the researcher shall identify the methods, values and
limitations of women’s reservation under each stated system. Thereby, the paper shall indicate the electoral system under
which the objectives of guaranteed legislative representation for women can be best achieved. As such, the paper is a
qualitative fundamental inquiry into Electoral Systems that enable the maximization of Women’s Inclusion in policy-formulation
both procedurally and substantively.
The following discussion limits itself to the context of repre-
sentation in the Lok Sabha only. It does not engage with
women’s representation in the Vidhan Sabhas, local self-gov-

ernment institutions, or any other representative body.
The National Policy for the Empowerment of Women, 2001
states “equal access to participation and decision making of
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women in social, political and economic life of the nation” as
one of its specific objectives. To this end, “affirmative action
such as reservations/quotas, including in higher legislative
bodies, (would) be considered whenever necessary on a time
bound basis.” This policy itself was based on other serious
deliberations on the issue including “Towards Equality: Re-
port of the Committee on the Status of Women in India”,
19741 , the National Perspective Plan for Women (1988-2000),
the ShramShakti Report, 1988, and the Platform for Action
Report.2

Following this, the National Common Minimum Programme
of the Government of India, 2004 stated that “to fully em-
power women politically, educationally, economically and le-
gally” would be one of the “six basic principles for gover-
nance” adopted by the United Progressive Alliance (UPA)
government and the Left parties that support it.3  To this end,
it would “introduce legislation for one-third reservations (sic)
for women in Vidhan Sabhas and in the Lok Sabha.” To effec-
tuate this, the Constitution (One Hundred and Eighth Amend-
ment) Bill, 2008 was introduced in the Rajya Sabha, which
referred it to a Standing Committee4  before passing it in March
20105 .

The Constitution (One Hundred and Eighth Amendment) Bill,
2008, which has commonly come to be known as the Women’s
Reservation Bill, seeks to reserve one-third of all seats in the
popularly elected Houses of Parliament and State Legisla-
tures for women. One-third of the seats reserved for Sched-
uled Castes and Scheduled Tribes (SC/STs) shall be reserved
for women of these groups. Reserved seats shall “be allotted
by rotation” amongst the Territorial Constituencies.6  Reser-
vation shall “cease to have effect” after a period of fifteen
years.

Several studies have debated the efficacy of these provisions
towards realizing the objective of the “political empowerment
of women” contained in the Bill’s Statement of Objects and
Reasons. Criticisms begin with the very principle of Women’s
Reservation: “Quota is not an answer to women’s problems
and quota results in discrimination on the basis of sex, viola-
tion of the democratic right of people to choose their repre-
sentatives and violation of the democratic right of people to
contest elections.”7 The provisions have been criticized on
the grounds of (a) under proportionate representation of
women8 ; (b) inadequate representation of SC/STs and Other
Backward Classes (OBCs)9 ; (c) requirement of specific quota
for Muslim women10 ; (d) requirement of specific quota for
physically challenged women11 ; (e) requirement of extending
reservation to Rajya Sabha12  and Vidhan Parishads; and (f)
limiting the reservation to fifteen years.

When examining the above-stated provisions of the Women’s
Reservation Bill and the criticisms thereof, it is imperative
that we place them in the context of the existing electoral

System and its principles and structures. The efficacy of the
Bill’s provisions can only be understood by considering how
their implementation will pan out given our current electoral
practices, and whether the Bill’s objectives can be better real-
ized under an alternate electoral system.

The Indian Electoral System functions on the basis of First
Past the Post (FPP), also referred to as Simple Plurality. Under
the FPP system, a candidate contesting an election is re-
quired to secure only the maximum number of votes polled
(as opposed to the majority of votes polled) in order to be
declared the winner. Hence, the winning candidate should
have gained more votes than any other candidate, and not
necessarily more votes than all the other candidates put to-
gether. In this discussion, we shall refer to FPP in India as the
Single Member Plurality (SMP) system, since the latter no-
menclature is better suited to the purpose of our discussion
here than the former is.

SMP in India operates through Territorial Constituencies. The
use of Territorial Constituencies for the purpose of Demo-
cratic Representation implies the geographic delimitation of
the state into a number of territories of roughly equal popula-
tion. SMP with Territorial Constituencies implies an electoral
system that permits the election of one democratic represen-
tative for each Territorial Constituency determined by plural-
ity rather than majoritarianism.

What are the implications of SMP with Territorial Constitu-
encies for the provisions of the Women’s Reservation Bill?
Specifically, can the Bill’s provisions effectively realize its
objectives under such an electoral system?

Certainly, the SMP system is the most convenient to effectu-
ate. The principle of “one voter – one vote – one representa-
tive” is easy for the electorate to comprehend and execute.
The fact that the system is already in practice to elect mem-
bers to unreserved seats makes it easy to adopt an identical
system to elect women representatives to reserved seats.
Hence, it would appear at a superficial glance that the Bill is
being logical in extending this existing system to encompass
Women’s Reservation.

However, deeper analyses uncovers fundamental flaws in an
approach such as this, which, instead of creating new av-
enues of Parliamentary Representation for Women, simply
allocates them a predetermined percentage of existing seats.
The over-simplicity of this approach is problematic in several
ways.

One, an ideal system of affirmative action is arguably ex-
pected to provide representation to a community in propor-
tion to its population. In this context, the figure of thirty-
three percent seats may be considered to be a disproportion-
ate under-representation of the sex. Hence, although this fig-
ure enables a marginal empowerment of women, it does not
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level the political field by providing equal representation to
the sexes in public policy.

This concern has been partially addressed in the Thirty-sixth
Report on The Constitution (One Hundred and Eighth Amend-
ment) Bill, 2008 by the Department Related Parliamentary
Standing Committee on Personnel, Public Grievances, Law
and Justice, 2009. In a summary of a memoranda that compiles
public inputs on the issue, the Report says: “Reservation for
women should be same as nearly as may be, that of percent-
age of women out of the total population of India or States
according to the census of 2001, of the seats of the present
strength of the House of People and the Legislative Assem-
bly of every State.”

Two, although the above statement reiterates the view that
Women’s Representation should not be under-proportion-
ate, the solution that it offers – that equality of representation
should be reflected in the total composition of the Lok Sabha
– is an incomplete one. For the purpose of argument, let us
assume that women comprise fifty percent of India’s total
population. The Report’s statement (given above) would sug-
gest that fifty per cent of the Lok Sabha’s seats should be
reserved for Women. The SMP system permits one Parlia-
mentary seat to represent each Territorial Constituency. Con-
sequently, only fifty per cent of Parliamentary constituencies
in India would have a Woman Representative in Parliament.
The women domiciled in the other fifty per cent Parliamentary
constituencies would have to remain unrepresented. The con-
sequence would be a questionably skewed system of
Women’s Representation wherein only fifty per cent of the
sex would be included in the policy process at any given time,
even if representation is on a Rotation basis.

Hence, Representation can be complete only if the system
enables every woman in every constituency to be represented
in Parliament at all given times. Else, we are likely to be faced
with the alarming outcome of the exclusion of sixty-seven per
cent of women from policy-participation for up to a decade at
a time, considering the Bill’s recommendation of a fifteen-
year Rotation period. The Bill itself cannot avoid Rotation, as
a better alternative system to provide Reservation under SMP
is difficult to suggest.

Three, the Rotation basis for Women’s Reservation itself
poses challenges. The Bill suggests a fifteen-year Rotation
period, which implies that no Women Representative can hold
office in the same Territorial Constituency beyond her five-
year tenure. This is worrisome because in the general course
of things, a political representative’s will to work for the Ter-
ritorial Constituency is directly linked to the possibility of re-
election. Consequently, the Women Representative may find
little political motive to strive to secure the Constituency’s
interests.

Moreover, in the absence of the possibility of re-election from

that Constituency, political parties are unlikely to field estab-
lished women politicians from a reserved constituency. It
would appear that this would prove advantageous to women
as the numbers of women securing unreserved seats would
carry the number of women Parliamentarians beyond thirty-
three percent. However, this may well turn out to be an ad-
vantage in quantity only without a corresponding increase
in quality of women legislators. Political Parties, which would
naturally seek to maximize their seats in Parliament, are likely
to continue to field their strong women contenders from the
constituencies that they have been traditionally contesting
from, while fielding weaker women candidates who are un-
likely to win against a male candidate from the women’s re-
served constituency. Consequently, only the quantity of
women legislators increases, while the quality stagnates.

Here, it may be argued that the assured numbers in Lok Sabha
at least provide Women Representatives with the chance to
initiate bills on the floor of the House. This argument may,
however be countered by the observation that such bills,
although initiated, cannot be granted assured passage as
women form only thirty-three percent of the House and hence
remain a minority. Even if we assume that the existing women
legislators continue to contest and win unreserved seats,
and add their eleven per cent13  to the thirty-three percent,
women make a total of only fourty-four per cent, which is still
a minority figure.

If the Bills introduced by women Parliamentarians are subject
to a Whip Vote, then even women representatives from the
Opposition would be required to tow the party line and vote
against the Bill, thereby further reducing actual support on
the floor of the House. Also, during the times when the con-
stituency of a senior male party member is reserved for
Women’s Representation, the party may decide to have him
swap constituencies with a lady member who holds an unre-
served seat and has developed her constituency into a strong
party bastion that is “safe” for the former to contest from. A
perhaps unfortunate casualty of the mere minority presence
of women representatives in the Lok Sabha would be the
Uniform Civil Code (UCC)14 . Political observers who hoped
that Women Representatives would initiate and carry through
a UCC that enables gender parity for members of all commu-
nities may perhaps be disappointed to note that Women Rep-
resentatives do not possess the numbers to successfully
push the UCC legislation.

Four, the above conditions may result in tokenism in women’s
representation, as the preceding discussion indicates that
the woman representative may be unable to gain any real
ground or acquire a political foothold at the constituency
level. Consequently, she never has the chance to be a seri-
ous threat to or a contender for the political power and policy
control enjoyed by her male counterpart. The latter are likely
to view the former as mere temporary inconvenient interludes
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to their electoral clout. This view would be reinforced if it is
found that the political career of Women Representatives ends
with a singular tenure.

Five, given the prevalent patriarchal political culture in India
(whose existence is borne out by the existence of the Bill), it
may be reasonably assumed that Women’s Reservation would
be met with passive-aggressive hostility from male Members
of Parliament (MPs). Consequently, the onus for initiating
and carrying through women’s development policies may be
placed entirely on the women legislators by their male counter-
parts. In which case, there exists the possibility that there
would be a marked fall in the initiation of schemes exclusively
for women in the sixty-seven per cent unreserved Parliamen-
tary constituencies. This phenomenon may intensify in the
five-year tenure immediately preceding the reserved tenure,
as the male MP representing the constituency at the time is
aware that he cannot run for office and attempt re-election in
the polls that immediately follow. (In fact, the neglect of
women’s interests during this tenure may even be extended
to include a neglect of all interests by the incumbent MP, as
he cannot run for office there for another half-decade.)

Six, the coming and going of constituency representatives of
either sex, and their possibly differing policy focus, may ad-
versely affect policy continuity. Pro-women policies initiated
by the Women Representative during her tenure may be un-
done or neglected when her tenure ends and the male legisla-
tor reassumes power. The Woman Representative’s five-year
tenure itself is too brief and inadequate to successfully bear
returns in so short a time. Schemes that seek to empower
women may require decades to be internalized and followed
by society (a case in point is the anti-dowry law15 ).

The suitability of the system of Territorial Constituencies to
effectuating Women’s Reservation is as questionable as that
of the SMP system. The juxtaposition of Women’s Constitu-
ency and Territorial Constituency renders the Women Repre-
sentative in the uncomfortable situation of having to serve
two constituencies. This may cause for the representative, a
fundamental conflict of interest, wherein she may be required
to choose between contradicting interests of the women’s
constituency and Territorial Constituency. (This is not diffi-
cult to foresee considering that in several parts of India popu-
lar opinion is against women’s empowerment. One indicator
of the same is the spate of recent pronunciations16  by Khap
Panchayats.)

In the event that such a conflict arises in the discharge of her
duties, whom will she prioritise? If this question is answered
from the perspective of electoral gain (which arguably is the
perspective most likely to be adopted by a Lok Sabha candi-
date), it is clear that she is likely to prioritise the popular stand
in her Territorial Constituency over women’s interests. The
reason for this is not far to seek: The fifteen-year rotation

with single-term representation that the Bill provides implies
that the woman member cannot be elected again as a Women
Representative from that Territorial Constituency. If she wishes
to contest the next election, she has to gain the support of
the entire constituency in the face of competition from male
candidates. Hence, she may consider prioritizing general opin-
ion over women’s interests to be a more rewarding choice
electorally. This renders the Women Representative barely
different from her male counterpart, and the Bill fails its pur-
pose.

Here, it is possible that at the end of her tenure as a Women
Representative from a particular Territorial Constituency, her
party decides to support her candidature from another re-
served constituency, and then another, for all the three Gen-
eral Elections in the fifteen-year rotation period. In this case
it may appear that the Women Representative would choose
to prioritise women’s empowerment over popular sentiment
in her constituency, as her party brief is to use her fifteen
years to garner the support of women voters across three
Territorial Constituencies for her party. Although this situa-
tion serves the purpose of women’s empowerment, it is alter-
natively dangerous, as it eliminates accountability of the rep-
resentative to the Territorial Constituency. It may be presumed
that the Bill intends to make electoral representation more
democratic and inclusive and not less so, as in this situation.
Nevertheless, the question to be answered in the above situ-
ation is not whether the Women Representative will prioritise
the Women’s Constituency over the Territorial Constituency
or vice versa, but rather the more fundamental one of why
such a conflict of interests should be permitted by the sys-
tem in the first place.

The above discussion indicates that a system that follows
SMP under Territorial Constituencies is poorly suited to
achieve the objectives of Women’s Reservation. Implement-
ing the Bill in its present form and under the present electoral
system may result in a dilution of its provisions. It is impera-
tive that we design a system that leaves no space for such
occurrences.

Here, we may consider the alternative electoral system rec-
ommended by The Law Commission of India (LCI), in its One
Hundred Seventieth Report on Reform of the Electoral Laws17 .
In the Report, the Law Commission of India has argued in
favour of the adoption of the List System in addition to the
existing SMP System.18  The List system in its basic form
requires that “each party draw up a list of candidates in each
constituency. The size of the lists is based on the number of
seats to be filled. In its most basic form, voters vote for par-
ties instead of candidates.”19

Consequently, the Lok Sabha and Vidhan Sabhas would be
comprised of two types of Members of Parliament (MPs):
some elected under SMP and others under the List system.
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Alongside filing nominations for candidates contesting elec-
tions under SMP, political parties would also be required to
submit to the Election Commission a List of candidates con-
testing for the non-SMP seats.

The LCI’s suggestions on the form that the List system in
India should take have been analyzed by the author in the
paper “Mixed Member Representation in India: An Examina-
tion of the Law Commission of India’s Recommendations”20 .
The paper suggestions measures by which the flaws in the
List system recommended in the LCI can be overcome. One
such suggestion, which is relevant to our discussion on the
Women’s Reservation Bill, is that the List members should
represent the National Constituency, and not Territorial Con-
stituencies as recommended by the LCI. A percentage of the
List seats may be reserved for women. Such a system would
have the following advantages over representation under
SMP and Territorial Constituencies.

One, since Women Representatives elected to List seats rep-
resent the National Constituency, they will be unencumbered
by responsibilities towards Territorial Constituencies. The
issue of conflict between interests of women and that of the
general constituency will not arise. Consequently, the repre-
sentatives will be able to focus all their attention on securing
the interests of women. Similarly, the representatives of the
Territorial Constituencies elected under the regular SMP will
be able to focus entirely on securing the general interest. In
this manner, both women’s interests and general interest is
represented in the policy process, and the dilution of atten-
tion to either of them is prevented.

Two, under the List system, all Women Representatives will
work for the welfare of all women across India. Here, a woman
MP is not tied to her Territorial Constituency alone. Conse-
quently, the number of women who are represented in Parlia-
ment at any given time will not be restricted to a mere thirty
three percent. The remainder sixty-seven per cent women will
also simultaneously find representation in the Lok Sabha,
thereby allowing for hundred per cent of India’s women to
have a representative voice in Parliament at all times.

Three, under the List system, the need for representation by
Rotation is eliminated, as the representatives do not repre-
sent Territorial Constituencies.

Four, since the Rotation system is eliminated, Women Repre-
sentatives can hope to be re-elected to the List seat in every
successive poll. This provides them with a motive to excel in
their work for the welfare of women.

Five, by eliminating the Rotation system and the consequent
constant upheavals in representation at the constituency
level, the List system enables greater policy-continuity and
sustainability.

Six, under the List system, the issue of disproportionate rep-

resentation can be resolved by marking a larger percentage
of seats for women than the thirty-three percent offered un-
der SMP.

Seven, when the number of Women Representatives in the
Lok Sabha is increased, the pro-women Bills enjoy a rela-
tively better chance of being passed, than under the SMP
system.

Seven, since the List representatives can be re-elected unlike
Women Representatives under SMP, political parties are likely
to field strong women candidates to the reserved seats, rather
than weak ones (as in the case of SMP). This will positively
impact both the quantity and quality of Women’s Represen-
tation.

Eight, the LCI recommends that new seats be added to the
Lok Sabha to accommodate List members, so that List seats
are not carved out of the existing SMP seats. Hence, in a List
system, reservation for seats for women does not result in
depriving men of access to thirty-three per cent of existing
seats as in SMP. This may go a long way towards reducing
the hostility with which men perceive the principle of Women’s
Reservation21 , and facilitate a quicker acceptance of
gynocentric policies by non-feminist society.

Nine, the author had suggested in the abovementioned analy-
ses of the list system22 , “…the issuance of the party whip on
List members should be restricted to no-confidence motions.
The party stand on a policy is likely to be determined on the
basis of vote-bank considerations. If the whip requires List
members to also assume this position on policy matters, then
the National Interest perspective that they bring to legisla-
tion will be nullified.” Moreover, if the Whip Vote is curtailed,
then the Women Representatives would be able to choose
women’s interests over towing the party line. The increased
exercise of the Conscience Vote may result in the initiation
and passage of hitherto difficult legislations such as the
Uniform Civil Code, whose largest stakeholders are women.
Ten, the principle of Women’s Reservation may perhaps gain
wider acceptance if it is expanded to also encompass affirma-
tive action for the other minority sex i.e. the neuter gender.
The focus principle of the Bill should be ‘Representation for
Marginalized and Minority Sexes’. To provide political pro-
tection to a larger marginalized minority and not extend the
same to a smaller marginalized minority may be perceived by
detractors as being uncomfortably akin to vote-bank poli-
tics, and may be rejected on this ground. The Rajya Sabha
Standing Committee on the Bill, in its report, agrees with this
view: “The Committee’s attention was also drawn to the need
for equal rights and representation in policy making, for indi-
viduals who are transgender/neuter gender. It was submitted
that their grievances are generally ignored by MPs/MLAs
and that since they are marginalized groups, their representa-
tive should be nominated as Member of Lok Sabha and State
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Assemblies.”23  However, attempting to provide reservation
for the neuter gender under SMP and Territorial Constituen-
cies would only make things more complicated, and the pro-
cess more questionable than it already is. On the other hand,
providing them reservation under the List system appears to
be more feasible – perhaps as feasible as providing Women’s
Reservation under the system, for the reasons discussed
above.
Concluding Observations : The preceding analyses appear
to indicate that the objectives of the Women’s Reservation
Bill may be more successfully realized under the List system
(with National Constituency as a provisio) than under the
First Past the Post system and Territorial Constituencies. This
is not to say that the Women’s Reservation Bill should not be
implemented until such time that the List system is incorpo-
rated into our structures and procedures of democratic repre-
sentation. Rather, it is to emphasise that due caution should
be exercised in the framing of reservation policies that are to
be implemented in an FPP system. Hence, it would perhaps be
prudent to rework the provisions of the Women’s Reserva-
tion Bill with a view to incorporating adequate safeguards
against its flaws, lest the progressive policy degenerates into
mere tokenism.
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Livelihoods can be derived from a range of on-farm and off-farm activities, which together provide a variety of procurement
strategies for food and cash. The livelihoods approach puts households of the poor as its central focus. It takes holistic
consideration of things that the poor might be vulnerable to assets and resources that help them thrive and survive policies
and institutions that impact their livelihoods, how the poor respond to threats and opportunities and what sort of outcomes the
poor aspire to. A “livelihood” is how people survive, cope with stresses and shocks, and, maintain, and improve their well-
being … now and in the future. “A livelihood is sustainable, when it can cope with and recover from stresses and shocks,
maintain or enhance its capabilities & assets, both now and in future, while not undermining the natural resource base”
(Department for International Development – DFID).

Factors Influencing change in rural livelihoods: a) Changing Trends in Agriculture b)Household Level Food Security c)Trends
in Rural Non-Farm Sectors d)Globalization and Vulnerability e)Disasters  and  f)Migration

In recent years the Indian government has made huge investments in development of rural areas. Initial poverty eradication
efforts in India were often ‘production’ orientated. Later, the approach changed towards ‘capacity-building’ in sector
organisations to equip people and organisations with the skills and resources to do a better job. The Ministry of Rural
Development has transformed the Swarna Jayanti Swarozgar Yojna (SGSY) into the National Rural Livelihood Mission (NRLM).
Salient features/approaches under NRLM: a)Universal social mobilization through formation of SHGs under NRLM b )Setting-
up of federations of SHGs c)Capacity building and training d)Rural Self Employment Training Institutes (RSETIs) e)Provision
of revolving fund and capital subsidy at enhanced rates f) Flexibility to the states to formulate their own poverty alleviation
action plans.

The benefits of globalisation process have largely accrued to the urban sector growth the rural sector has been left behind.
Slowdown in agricultural growth and productivity, increase in distress migration, changing consumption patterns, government
policies favouring industrial houses, among others have seriously undermined the food and livelihood security of the poorer
households. An integrated, multidimensional and holistic approach to poverty eradication efforts is crucial to preserve and
enhance the livelihoods of the poor.

Factors Influencing change in rural livelihoods
* Changing Trends in Agriculture: The agricultural sector is
facing the new challenges of diminishing land resources, fac-
tor productivity decline, threatened loss of bio-diversity, natu-
ral resource degradation, widening economic inequality, etc
that have serious implications on the livelihoods of the poor.

* Household Level Food Security: Food security is a subjec-
tive concept defined as an individual farmer’s own percep-
tion as to whether he/she has been able to support the family’s

food and fodder requirements adequately round the year
using all resources under his control (Hiremath, et. al. 2004).
Food security is only one (although extremely important) el-
ement of livelihood security. There are evidences to suggest
that many of the household decisions (e.g. sending children
to school, participation in community organisations, etc.) are
directly related to whether the households are below or above
the food security threshold.

* Trends in Rural Non-Farm Sectors: The rural non-farm
economy is the backbone of numerous towns scattered
throughout India as well as the primary source of income and
employment for many of India’s poor. The RNFS is closely
linked to agriculture. A large share of rural manufacturing
involves agro-processing and the production and supply of
farm inputs. Agricultural performance therefore tends to in-
fluence growth in the non-farm economy.

* Globalization and Vulnerability: Rural livelihoods are af-
fected by the process of Globalization. Special Economic
Zones (SEZ) are created across India to promote exports.
The estimated land to be acquired by SEZ is around 150,000
hectares which is predominantly agricultural and typically
multi-cropped. If it continues they will endanger the country’s
food security. Such developments by the MNCs and Corpo-
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rate Sector are playing with the emotional, economical and
cultural interests of farmers, fisherfolk, salt-pan workers and
agriculturalists in the area. Correspondingly, the entry of cor-
porate retail into India is nothing but a hijack of India’s vi-
brant, well organized retail service economy. Corporate retail
will not create two million jobs; but it will destroy 38 million
livelihoods of people involved in running small shops and
street markets. The growth being projected as a new contri-
bution to the economy hides the destruction of the contribu-
tion of the 40 million people involved in small retail to the
Indian economy.

* Disasters: Disasters can be grouped in to two types, namely;
natural and human made. Natural disasters are floods,
droughts, tidal waves and earth tremors. Human-made disas-
ters are chemical or industrial accidents, environmental pollu-
tion, transport and fire accidents and political unrest. Natural
disasters may leads to personal disasters i.e., Farmers sui-
cide, Migration, Alternative Livelihood.

* Migration: In the absence of food security off-farm income
from migration becomes a stabilising component in the over-
all livelihood security. These distress migrants often lock their
homes, take a few meager belongings and move across long
distances. Being away from their village, they do not belong
to the places where they go and increasingly lose acceptance
in their own villages. They are disconnected from their com-
munity, culture and traditions, thus losing their sense of iden-
tity. Distress migrants find themselves with hardly any skills,
assets or education. Earnings from migration are survival level
and not enough to build assets.

Current Scenario of Rural Employment in India (Hazra 2011)
In india, the worker population ratio is estimated at 325
persons per 1000 population at the overall level. in the work-
ing age population (i.e. 15-59 years of age), the worker popu-
lation ratio is 465. In the rural areas, the worker population
ratio is estimated at 329 persons per 1000 population.
The labour force participation rate is estimated to be 359
persons out of 1000 persons in the labour force at the overall
level. in the rural and urban sectors, it is 365 and 340 respec-
tively.
The unemployment rate is estimated at 94 persons out of
1000 persons in the labour force, which implies that 9.4 per
cent of the labour force is unemployed at the overall level as
per the usual principal status.
In the rural sector, the unemployment rate is estimated at
101 persons out of 1000 persons in the labour force. similarly
in the urban areas, the unemployment rate is 73 persons out
of 1000 persons in the labour force.
In rural areas, the proportion unemployed is estimated at 37
persons per 1000 population in these areas. similarly, in urban
areas, the proportion unemployed is 25 persons per 1000 popu-
lation in these areas.
In the rural sector, 457 persons and 435 persons out of 1000
persons are in the categories of self employed and casual

labour respectively. rest 108 employed persons belong to
regular wage/salaried class in the rural areas.
In the rural sector, 576 persons out of 1000 persons em-
ployed are engaged in the agriculture, forestry & fisheries
group, followed by 72 persons in the construction group and
67 persons in the manufacturing group of industries.

New government’s focus on rural livelihoods
In recent years the Indian government has made huge in-
vestments in development of rural areas. Initial poverty eradi-
cation efforts in India concentrated on supply of agricultural
technologies, inputs and services that were often ‘produc-
tion’ orientated. Later, the approach changed towards ‘ca-
pacity-building’ in sector organisations to equip people and
organisations with the skills and resources to do a better job.
The Ministry of Rural Development has transformed the
Swarna Jayanti Swarozgar Yojna (SGSY) into the National
Rural Livelihood Mission (NRLM). The National Rural Live-
lihood Mission (NRLM) promises to address the needs of 6.5
crore poor rural households and proposes to bring substan-
tial changes in the lives of the rural poor. As the Mission
document says, its focus is on people-led and people centric
organizations. It provides for a demand driven approach for
release of funds on receipt of state level action plans
(Somkuwar 2011).
Salient features/approaches under NRLM
Universal social mobilization through formation of SHGs
under NRLM
Setting-up of federations of SHGs
Capacity building and training
Rural Self Employment Training Institutes (RSETIs)
 Provision of revolving fund and capital subsidy at en-
hanced rates
Flexibility to the states to formulate their own poverty
alleviation action plans

Output and Outcome Targets for the NRLM : 2016-17
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Conclusion : The rapid changes at the macro level that India
witnessed since the early nineties has contributed to the in-
stability of the livelihood systems of the poorer section of
both rural and urban households. While the benefits of
globalisation process have largely accrued to the urban sec-
tor growth the rural sector has been left behind. Slowdown in
agricultural growth and productivity, increase in distress mi-
gration, changing consumption patterns, government poli-
cies favouring industrial houses, among others have seri-
ously undermined the food and livelihood security of the

poorer households. An integrated, multidimensional and ho-
listic approach to poverty eradication efforts is crucial to
preserve and enhance the livelihoods of the poor.
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Abstract:  The minor millets includes Finger millet ( ragi, Eliusine coracana), Foxtail millet ( navane,  Setaria italica,), Little
millet ( Savi, Panicum miliare), Barnyard millet ( Oodahe, Echinocloa  frumanyacea), Proso millet ( Baragu, Panivum miliacium)
and Khodo millet ( Haraka, Paspalum scrobiculatum). Millets are recognized as important substitute for major cereal crops to
cope up with worldwide food storage and to meet the demands of increasing population of both the developing and developed
countries. They can be well exploited as special purpose food in view of their better nutritional and functional qualities by
using appropriate processing technologies. Millets occupy an important place in the world food and nutrition economy. They
are dependable cash crops for small and marginal farmers. Moreover millets are full of micronutrients like Mg, Ca, Mn,
tryptophan, phosphorous, fibre, B vitamins and also act as antioxidants which are essential to our body. Majority of diabetic,
cardio vascular and obesity patients are accepting millets as healthy food in the management of these diseases. Millet snacks,
healthy foods, bakery products have potential for cottage industry at local and national markets. Value added products of
millets are eco- friendly and viable for income generation to rural community. The production, marketing and promotion of
value added millet products may play a pro active role in creating awareness among consumers and to combat non communicable
diseases and also help in protecting a global resource.

Introduction: Millets are recognized as important substitute
for major cereal crops to cope up with worldwide food stor-
age and to meet the demands of increasing population of
both the developing and developed countries. They can be
well exploited as special purpose food in view of their better
nutritional and functional qualities by using appropriate pro-
cessing technologies.

Millets occupy an important place in the world food and nu-
trition economy. They are dependable cash crops for small
conditions. Millets are staple diet increasing demand in their
better utilization through processing. Millets have unique
traits like they are fast maturing and therefore fit into inten-
sive cropping system. They store well for long periods and
assure the nutritive value of millets is well compared fat and
mineral content. Millets are recognized as important world-
wide food storage and to meet the demands of developing
and developed countries. Poor quality and their flours such
as dark, dull colour, coarse and grit high fibre content, larger
cooking time they can be well exploited as special purpose
food in view of their better nutritional and functional qualities
by using the acceptability of these grains can be improved by
adopting technologies which would result in value addition
and increased utilization.

 Some of the key reasons why millet should be a part of our
healthy ecological diet because it

Acts as a pre-biotic
Provides serotonin to calm and soothe your mood.
Helps hydrate colon and vegetable bowl movement
Digest easily.

Moreover millets are full of micronutrients like Mg, Ca, Mn,
tryptophan, phosphorous, fibre, B vitamins and also acts as
antioxidants are essential to our body. Nutrifacts of millets
are
Magnesium in millet helps to reduce the affects of mi-
graines attack.
Niacin in millet helps lower cholesterol.
 Phosphorus in millet helps with fat metabolism, body
tissue repair.
Millet can help lower risk of diabetes and because of
high fibre content reduces risk of breast cancer.

Minor millets are used as food sources mainly in arid and
semiarid regions of the world thanks to their low water re-
quirements and capacity to grow in marginal lands. They can
often be used in recipes instead of rice. The protein content
in these species is very close to that of wheat, but in addition
they are also rich in B vitamins, especially niacin, B6and fola-
cin calcium, iron, potassium, magnesium, and zinc. Minor
millets contain no gluten, so they cannot be used in raised
bread making. For the same reason, they are appropriate foods
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for those with coeliac disease or other forms of allergies/wheat
intolerance. Millet sprays are often recommended as healthy
treats to finicky pet birds, as they are easily eaten and easily
broken.

The minor millets includes
Finger millet ( ragi, Eliusine coracana),
Foxtail millet ( navane,  Setaria italica,),
Little millet ( Savi, Panicum miliare),
Barnyard millet ( Oodahe, Echinocloa  frumanyacea),
Proso millet ( Baragu, Panivum miliacium)
Khodo millet ( Haraka, Paspalum scrobiculatum).

Finger Millet – Ragi (Eleusine coracana) : Finger millet is
the major staple food millet popularly known as ragi in the
rural population in Karnataka. Finger millet is one of the im-
portant minor cereals cultivated in many South Asian and
African countries. It is one of the oldest food crops and re-
ferred to as “ Artta- Kandaka” in the ancient Sanskrit litera-
ture, which means “ Dancing Grain”. It is a rich source of
diatery fibre and calcium.

Folk Medicine: The leaf juice has been given to women in
childbirth, and the plant is reported to be diaphoretic, diuretic,
and vermifuge. Ragi is a folk remedy for leprosy, liver disease,
measles, pleurisy, pneumonia, and small pox. Ragi has the
highest Calcium content and good fiber content. This is a
very good source of calcium for growing children and aged
people who need calcium supplement.

Utilization of ragi is in the daily diet at present is restricted to
the rural areas. Traditionally a stiff porridge ( mudde) is pre-
pared from ragi this provides them them the satiety to work in
field for long hours, can withstand dehydration and tolerate
thirst and hence has been the most preferred food item. An-
other popular traditional food now gaining popularity even in
urban areas is an infant food- ‘ ragi malt’. Usage of finger
millet has to be popularized in urban areas owing to its high
nutritional and therapeutic benifits . Ragi requires diversifica-
tion of products in terms of infant foods, health foods, ready
to eat foods, ready to prepare fermented foods, bakery prod-
ucts and confectionary, pasta products, snack foods, pre-
served foods, food adjuncts like papads and wafers, ready
mixes and beverages.
 Tumkur stands Ist in area (1,96,385 ha), production
(2,66,416 tons) and productivity (1,428t/ ha)

Traditional Value added products of Ragi: Ragi Idli, Ragi Balls
and Ragi Dosa

Bakery products of Ragi: Ragi coconut biscuits, Ragi Pappad,
Ragi Ambli etc

Foxtail millet (Setaria italuica) : Foxtail millet (Setaria
italica) one among the six small millets is known as navane,
kangni, tenai, korra and rala in many regional names in differ-
ent parts of the country. Foxtail millet is comparable to that of
super cereals like rice and wheat due to its capacity to with-

stand drought, adaptable to poor environment and input
management.

The cultivation of foxtail millet is more in Madhya Pradesh,
Tamil Nadu, Karnataka and Orissa. In Karnataka it is mainly
grown in Bellary, Koppal, Chitradurga and Belgaum districts.
These are used mainly for home consumption. Foxtail millet
is used in indigenous medicine and it is mainly is used in
snake poisoning.    Indigenous products of millets viz, mudde,
ambali, rice, halva and fried products posses unique nutri-
tional processing qualities. Celiac patients can replace cer-
tain cereal grains in their diets by consuming millets in vari-
ous forms including breakfast cereals.

Foxtail millet has higher quantities of protein (0.7-13.7%), fat
(3-5%) and fiber (4.5- 6%) compared to other major cereals,
minerals like calcium and iron are similar to other cereals. The
amino acid profile is balanced and the dietary fiber content is
very high compared to other cereals. The higher quantity of
dietary fiber is helpful in the management of diabetes. Tradi-
tionally, a person when diagnosed as diabetic is advised to
consume foxtail millet rice in North Karnataka. The higher
dietary fiber content is also beneficial in bowel movement,
reducing cholesterol, scavenging toxic components. Con-
sumption is foxtail millet is found to help in the management
of cardio- vascular disease, obesity and constipation.

Foxtail millet has a tight husk which is comparatively difficult
to dehusk. But with advent of modern technology, dehusking
of foxtail millet is no more a cumbersome and painstaking
process. The rice can be used instead of rice in the prepara-
tion of all the traditional products like bisibele bath, chakkali,
pongal, dosa, idli, laddus, etc.

Value added products of foxtail millet are: Foxtail millet bis-
cuits, Foxtail millet Cake, Foxtail millet Muffins, Foxtail millet
bread etc.

Little Millet
Scientific name: Panicum miliare
 It is known as Savi in Kannada, Kutaki in Hindi, and
Chama in Malayalam.
It is a rich source of Carbohydrate (75.7 g) and Fat (5.3 g)
It will improve metabolic control of glucose.
 It is a good source of micro nutrients and vitamin B.
 Haveri stands Ist in area (4818 ha), production (3387
tons) and productivity ( 740 t/ha)

Value added products of little millet are little millet Idli, Little
millet Dosa, Little millet Fried rice and Little millet Upma.

Kodo millet
Paspalum scrobiculatum
In Kannada it is called as Haraka.
Still a traditional food plant in Africa, this little-known
grain has potential to improve nutrition, boost food security,
foster rural development and support sustainable landcare.
 Tumkur stands Ist in area (4 ha), production (2 tons) and
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productivity (462 t/ ha)

Proso millet
Panicum miliaceum
Commonly called as White millet, Hog millet and Com-
mon millet.
In Kannada it is called as Baragu.
Proso is mainly grown for birdseed and livestock feed.
It is sold as health food and due to its lack of gluten it can
be included in the diets of people who cannot tolerate wheat.
It is still extensively cultivated in India, Russia.

Barnyard millet
Echinochloa frmentacea
Commonly called as Sawa millet  and in kannada it is
known as Oodahe .
The grains are cooked in water, like rice, or boiled with
milk and sugar. Sometimes it is fermented to make beer.

Costs and returns in foxtail millet cultivation : Table 1 indi-
cates that the total cost of cultivation of foxtail millet worked
out to be Rs.11607.21 per hectare, of which the fixed cost
accounted for the meager proportion (23.72 per cent) as this
was grown almost on marginal lands and doesn’t require much
investment cost. The variable cost (76.28 per cent) accounted
large proportion of total cost. However, of the variable cost,
major proportion was accounted for the human labour due to
various labour intensive operations like weeding,
interculturing, harvesting and post harvesting operations.
Material inputs included were farm yard manure, fertilizer (17.66
per cent) and seeds, among this cost of fertilizer were highest.
Lower amount of material cost was due to usage of farm grown
seeds and lower quantity of farm yard manure and also very
less quantity of fertilizer application. The fertilizer application
was not according to recommended dosages. This is because
of lack of awareness among farmers regarding recommenda-
tions. There is much scope for realizing yield potential of
foxtail millet by adopting recommended fertilizer use. None of
the farmers used plant protection measures due to its hardy
nature and resistance to pests and diseases. However, the
benefit- cost ratio of 1.48 indicating its feasibility of cultiva-
tion in the rainfed marginal areas. With these results we can
conclude that the cultivation of foxtail millet brings better
returns to farmers in rainfed areas.

Value addition in foxtail millet: Foxtail millet papad and fox-
tail millet tambittu : Foxtail millet can be used for value added
products such as papad and tambittu. In the preparation of
foxtail millet papad, variable cost accounted a major share of
100 per cent of the total cost, while fixed cost zero. Variable
costs included two components viz., raw material and labour.
The share of raw materials was found to be highest in the
variable cost as the cost of foxtail millet was more compared
to other raw materials followed by packaging materials, elec-
tricity and fuel charge. On the other hand, labour cost ac-
counted for the lion share in the total cost of production

(42.86 per cent). Labour cost included procurement of raw
materials, preparation of foxtail millet papad and packaging
till the product is ready for market.

In this preparation of papad, if 100 kg of foxtail millet was
used around 88 kg of papad was obtained. The total cost of
production of 88 worked out to be Rs.7000. The gross returns
and net returns were Rs.11880 were Rs.4880. Papad produc-
tion yielded Rs.1.70 per rupee investment. From this we can
conclude that preparation of foxtail millet papad found to be
economically feasible. The producers sold papad at Rs.135
per kg. Here retailers get better price of Rs.145 when com-
pared to producers. Hence, it is advisable for the producers
to sell their produce directly to the consumers.

Tambittu is another product prepared out of this millet. In the
preparation of tambittu, variable cost accounted a lion share
of 100 per cent of the total cost while, fixed cost zero. Variable
costs included two components viz., raw material input and
labour cost. The share of raw materials was found to be high-
est in the variable cost as foxtail millet, jagerry and ghee were
cost items required for tambittu followed by packaging mate-
rials, electricity and fuel charge. Labour included procure-
ment of raw materials, preparation of tambittu and packaging
till the product is ready for market.

In this preparation of tambittu, about 100 kg of foxtail millet
was required for 95 kg of tambittu. The total cost of produc-
tion worked out to be Rs.8290. The gross returns realized
were Rs.14250.00 and net returns were Rs.5960 with return of
Rs.1.72 per rupee spent on foxtail millet tambittu production.

Hence, we can conclude that preparation of foxtail millet
tambittu found to be economically feasible. It was advisable
for the producers to sell their produce directly to consumers
as producers sold tambittu at Rs.150 per kg. It was observed
in the study area that the retail price of Rs.160 per kg was
charged. The BC ratios of value added products were more
as compared to raw foxtail millet. Hence it is advisable to sell
value added products rather than selling foxtail millet in raw
form.

Comparison of costs and returns of grains and value added
products of foxtail millet : From Table 4 it is clear that vari-
able cost was more or less equal in production of both grains
and value added products. Fixed cost was found to be higher
in production of grains when compared to value added prod-
ucts because rental value costs more in production of grains
but in value added products it was zero. Gross returns and
net returns were found to be higher in value added products
this was because of less cost of production. Returns per
rupee of investment were more in value added products when
compared to raw grains. Hence, the foxtail millets growers are
advised to involve in production of value added products
than selling only raw grains.

Conclusion: ‘Value added products of millets are eco- friendly
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and viable for income generation to rural community. The
production, marketing and promotion of value added millet
products may play a pro active role in creating awareness
among consumers and to combat non communicable diseases
and also help in protecting a global resource. Demand needs
to be created for these value added products by standardiz-

ing products in qualitative aspects. For this technical guid-
ance should be provided by the State Agriculture Depart-
ments and Agriculture Universities for the producers. Pro-
duction and value addition of millets bring better returns for
the farmers especially the small and marginal farmers.

Table 1: Cost and returns in Foxtail millet cultivation (Rs./ha)

Sl.No Particulars Value (Rs.) Per cent
I Variable cost   

Seed 110.50 0.95
FYM 900.00 7.75
Chemical fertilizer 2050.00 17.66
Human labour 3256.26 28.05
Bullock labour 1680.25 14.48
Machine labour 350.00 3.02
Interest on working capital 507.45 4.37
Total variable cost 8854.46 76.28

II  Fixed cost  
Land revenue 25.00 0.22
Depreciation 145.00 1.25
Rental value of land 2570.00 22.14
Interest on fixed capital 12.75 0.11
Total fixed cost 2752.75 23.72

III Total cost of cultivation 11607.21 100.00
IV Returns   

Main product (qtl) 12.00  
By product (qtl) 4.50  
Main product (qtl) * Price(Rs) 14940.00  
By product (qtl)* Price (Rs) 2250.00  
Gross returns 17190.00  
Net returns 5582.79  

V Returns per rupee of expenditure 1.48

Sl. No Particulars Quantity (kg) Rs./ kg Value Percent
I Variable cost     
A Materials     
1 Foxtail millet 100 30 3000.00 42.86
2 Salt 2.5 8 20.00 0.29
3 Electricity ( Sealing + grinding)   210.00 3.00
4 Fuel 1 cylinder 370/ cylinder 370.00 5.29
5 Packaging material 5 80 400.00 5.71
 Total (A)   4000.00 57.14
B Labour cost    
 Labour cost (30 days) 2 50 3000.00
 Total (B)   3000.00 42.86
II Total cost of production (A+B)   7000.00
III Returns     
1 Returns (Price per kg)   135.00  
2 Gross returns   11880.00  
3 Net returns   4880.00  
IV B C Ratio   1.70  

Table 2: Cost and returns in foxtail millet papad preparation (per 100 kg)
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Table 3: Cost and returns in foxtail millet tambittu preparation (per 100 kg)

Sl no Particulars Quantity (kg) Rate/ kg Value Per cent
I Variable cost     
A Materials     
1 Foxtail millet 100 30 3000.00 36.19
2 Jaggery 25 30 750.00 9.05
3 Ghee 2 280 560.00 6.76
8 Electricity ( Sealing + grinding)   210.00 2.53
9 Fuel 1 cylinder 370/cylinder 370.00 4.46
10 Packaging material 5 80 400.00 4.83

Total (A)   5290.00 63.81
B Labour cost    
 Labour cost (30 days) 2 50 3000.00
 Total (B)   3000.00 36.19
II Total cost of production (A+B)   8290.00 100
III Returns     
1 Returns (Price per kg)   150.00  
2 Gross returns   14250.00  
3 Net returns   5960.00  
IV B C Ratio   1.72

Table 4: Comparison of costs and returns from grains and value added products of foxtail millet

Sl. No Particulars Foxtail milletgrain Foxtail millet papad Foxtail millet tambittu
1. Total variable cost 8854.46 7000.00 8290.00
2. Total fixed cost 2752.75 0.00 0.00
3. Total Cost of production 11607.21 7000.00 8290.00
4. Gross Returns 17190.00 11880.00 14250.00
5. Net Returns 5582.79 4880.00 5960.00
6. BC Ratio 1.48 1.70 1.73

ªÀÄ»¼Á PÀÈ¶ PÁ«ÄðPÀgÀ ¹ÜwUÀw

qÁ|| ²æÃªÀÄw eÁUÀÈw ©. zÉÃ±ÀªÀiÁ£Àå
G¥À-¤zÉðÃ±ÀPÀgÀÄ «zÁåyð PÀ¯Áåt PÀÈ¶ «±Àé «zÁå®AiÀÄ gÁAiÀÄZÀÆgÀÄ

¨sÁgÀvÀ zÉÃ±ÀªÀÅ ºÀ½îUÀ½AzÀ PÀÆrzÀ ²æÃªÀÄAvÀ gÁµÀÖçªÁVzÉ. PÀÈ¶ zÉÃ±ÀzÀ ªÀÄÆ® GzÉÆåÃUÀªÁVzÉ. zÉÃ±À ¸ÁévÀAvÀåçªÁV 66 ªÀµÀðUÀ¼ÁzÀgÀÆ
¸ÀÄªÀiÁgÀÄ 68 % d£À¸ÀASÉåAiÀÄÄ ¥ÀgÉÆÃPÀëªÁV ªÀÄvÀÄÛ C¥ÀgÉÆÃPÀëªÁV PÀÈ¶AiÀÄ ªÉÄÃ¯É CªÀ®A©vÀgÁVzÁÝgÉ. ¨sÁgÀvÀzÀ C©üªÀÈ¢ÞüAiÀÄ°è PÀÈ¶UÉ
Cw ªÀÄºÀvÀézÀ ̧ ÁÜ£À«zÉ. EzÀÄ zÉÃ±ÀzÀ DyðPÀ C©üªÀÈ¢ÞAiÀÄ ̈ É£ÀÄß®Ä§ÄAiÀiÁVzÉ. ªÀÄ»¼Á PÀÈ¶ PÁ«ÄðPÀgÀÄ JAzÀgÉ : vÀªÀÄä ºÉ¸ÀjUÉ 0iÀiÁªÀÅzÉÃ
¹ÜgÀ ¸ÀévÀÄÛ CxÀªÁ ¹ÜgÁ¹Ü E®èzÉ ºÉÆ®UÀzÉÝUÀ¼À°è fÃªÀ£ÀªÉ®è PÀÆ°UÁV zÀÄr0iÀÄÄªÀ PÁ«ÄðPÀjUÉ PÀÈ¶ PÁ«ÄðPÀgÉAzÀÄ PÀgÉ0iÀÄÄvÁÛgÉ.
¨sÁgÀvÀzÀ°è EªÀgÀ ¸ÀASÉå C¢üPÀªÁVzÉ.
¥Àæ¹zÀÞ PÀÈ¶ vÀeÉÕgÁzÀ qÁ. ¸Áé«Ä£ÁxÀ£ï CªÀgÀ ¥ÀæPÁgÀ “PÀÈ¶AiÀÄ£ÀÄß ªÉÆlÖ ªÉÆzÀ®¨ÁjUÉ ¥ÁæAgÀ©ü¹zÀªÀgÀÄ ªÀÄ»¼ÉAiÀÄgÀÄ ¥ÀÄgÀÄµÀgÀÄ
DºÁgÀªÀ£ÀÄß ºÀÄqÀÄPÀÄvÁÛ ̈ ÉÃmÉUÉ ºÉÆÃUÀÄwÛzÀÝgÀÄ. ªÀÄ»¼É ªÀÄ£ÉAiÀÄ CPÀÌ ¥ÀPÀÌzÀ°èAiÉÄÃ ¹UÀÄªÀ ©ÃdUÀ¼À£ÀÄß ̧ ÀAUÀæ»¹ ©wÛ ̈ É¼ÉUÀ¼À£ÀÄß ̈ É¼ÉAiÀÄÄwÛzÀÝ¼ÀÄ.”
UÁæ«ÄÃt ̈ sÁUÀzÀ°è 87% gÀµÀÄÖ ªÀÄ»¼ÉAiÀÄgÀÄ PÀÈ¶ ZÀlÄªÀnPÉAiÀÄ°è vÉÆÃqÀV¹PÉÆArzÁÝgÉ. AiÀiÁªÀÅzÉÃ MAzÀÄ PÀÄlÄA§, ̧ ÀªÀiÁd, ̧ ÀªÀÄÆzÁAiÀÄ,
UÁæªÀÄ, gÁdå, zÉÃ±À ªÀÄÄAzÀÄªÀgÉAiÀÄ¨ÉÃPÁzÀgÉ, C°èAiÀÄ ªÀÄ»¼Á ±ÀQÛAiÀÄ G¥ÀAiÉÆÃUÀ JµÀÄÖ DUÀÄwÛzÉ JA§ÄzÀ£ÀÄß £ÁªÀÅ £ÉÆÃqÀ¨ÉÃPÀÄ.
ªÀÄ»¼ÉAiÀÄgÀ£ÀÄß UÁæ«ÄÃt C©üªÀÈ¢ÞAiÀÄ ¨É£ÀÄß®Ä§Ä JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ. CªÀ¼ÀÄ EAzÀÄ ªÀÄ£ÉAiÀÄ £Á®ÄÌUÉÆÃqÉUÀ¼À ªÀÄzsÉå EgÀzÉ vÀ£Àß
PÁAiÀÄðZÀlÄªÀnPÉAiÀÄ£ÀÄß « À̧Ûj¹ PÀÈ¶UÉ ºÉaÑ£À ªÀÄºÀvÀéªÀ£ÀÄß PÉÆqÀÄwÛzÁÝ¼É. ¥Àæ¥ÀAZÀzÀ ¸ÀÄªÀiÁgÀÄ 50 % DºÁgÀ zsÁ£ÀåªÀ£ÀÄß GvÁà¢¸ÀÄªÀ¼ÀÄ
ªÀÄ»¼ÉÀ eÉÆvÉUÉ ºÀtÄÚ vÀgÀPÁj, ºÀÆªÀÅ EvÀgÀ ¨É¼ÉUÀ¼À£ÀÄß ¨É¼É¸À®Ä D¸ÀQÛAiÀÄ£ÀÄß ªÀ»¸ÀÄvÁÛ¼É.
EAzÀÄ ªÀÄ»¼ÉAiÀÄgÀÄ ¢é¥ÁvÀæzÀ°è vÀªÀÄä PÁAiÀÄðªÀ£ÀÄß ªÀiÁqÀÄwÛzÁÝgÉ. ªÀÄ£ÉAiÀÄ M¼ÀUÉ vÁ¬Ä, CPÀÌ, vÀAV CwÛUÉ, ¸ÉÆ¸É, ªÀÄUÀ¼ÀÄ ªÀÄvÀÄÛ ºÉÆgÀUÉ
PÀÈ¶ PÁ«ÄðPÀ¼ÁV ©vÀÄÛªÀÅzÀÄ, PÀ¸ÀQÃ¼ÀÄªÀÅzÀÄ, ̈ sÀÆ«Ä ̧ ÀéZÀÒ ªÀiÁqÀÄªÀÅzÀÄ, gÁ² ªÀiÁqÀÄªÀÅzÀÄ ̈ É¼ÉzÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ ªÀiÁgÀÄPÀmÉÖUÉ
MAiÀÄÄåªÀÅzÀÄ ªÀÄvÀÄÛ DPÀ¼ÀÄ, JªÉÄä, JvÀÄÛ PÀÄj, PÉÆÃ½, eÉÃ£ÀÄ ºÀÄ¼ÀÄ gÉµÉäÃºÀÄ¼ÀÄ ¸ÁPÁtÂPÉ »ÃUÉ ºÀvÁÛgÀÄ PÉ®¸ÀUÀ¼À°è CªÀ¼ÀÄ ¨É¼ÀV£À eÁªÀ 5
UÀAmÉUÉ ¢£ÀZÀj DgÀA©ü¹ gÁwæ 11 UÀAmÉAiÀÄªÀgÉUÉ ©qÀÄ«®èzÉ UÁtzÀ JwÛ£À ºÁUÉ CªÀ¼À zÀÄrªÉÄ,
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ºÀ½îAiÀÄ°è ªÁ¸ÀªÀiÁqÀÄªÀ ªÀÄ»¼ÉAiÀiÁUÀ° CxÀªÁ ¥ÀlÖtzÀ°è
ªÁ¸ÀªÀiÁqÀÄªÀ ªÀÄ»¼ÉAiÀiÁUÀ° vÀªÀÄUÁV PÉ®¸À ªÀiÁqÀzÉ vÀ£ÀßªÀjUÁV
PÉ® À̧ ªÀiÁqÀÄvÁÛ¼É. CªÀ¼ÀÄ ªÀÄzÀÄªÉ ªÀÄÄAZÉ vÀªÀgÀÄ ªÀÄ£ÉAiÀÄ GzÁÞgÀPÁÌV
zÀÄrAiÀÄÄvÁÛ¼É ªÀÄzÀÄªÉAiÀiÁzÀ ªÉÄÃ¯É UÀAqÀ, ªÀÄPÀÌ½UÁV zÀÄrAiÀÄÄvÁÛ¼É,
CªÀ½UÁV zÀÄrAiÀÄÄªÀ ¢£ÀUÀ¼ÀÄ vÀÄA¨Á PÀrªÉÄ, DzÀgÀÆ £Ár£À°è
ªÀÄ£É PÁr£À°è ºÉÆ® CªÀ¼À ºÉ¸ÀjUÉ K£ÀÄ E®è DzÀgÀÆ CzÀÄ
AiÀiÁªÀÅzÉÃ £É®, D¹Û, CAvÀ¹ÛUÉ, §AUÁgÀPÉÌ D¸É ¥ÀqÉzÀ CªÀ¼ÀÄ
±ÀæªÀÄªÀ»¸ÀÄvÁÛ¼É. CzÀPÁÌVAiÉÄÃ ºÉÃ¼ÀÄvÁÛgÉ. ̈ sÁgÀvÀ zÉÃ±ÀzÀ PÀÈ¶AiÀÄÄ 70
% ªÀiÁ£À¸ÀÆ£ï ªÉÄÃ É̄ CªÀ®A©vÀªÁVzÉ. CzÀÄ AiÀiÁªÀvÀÄÛ CªÀgÀ
fÃªÀ£ÀzÀ eÉÆvÉ dÆeÁl DqÀÄvÀÛzÉ.  MAzÀÄ ªÀµÀð vÀÄA¨Á ZÀ£ÁßV
ªÀÄ¼É §gÀÄvÀÛzÉ. ̈ É¼ÉUÀ¼ÀÄ GvÀÛªÀÄªÁV §AzÀgÉ PÀÈ¶ §qÀ PÁ«ÄðPÀjUÉ
GzÉÆåÃUÀ ¹QÌ CªÀjUÉ UÀAf ¹UÀÄvÀÛzÉ. MAzÀÄ ¸À® ¸ÀjAiÀiÁV ªÀÄ¼É
§gÀzÉ EzÀÝgÉ DªÀµÀð ¨É¼ÉAiÀÄÆ E®è UÀAfAiÀÄÆ E®è CªÀgÀ fÃªÀ£À
¤ÃjUÀÆ UÀw E®èzÀAvÉ DUÀÄvÀÛzÉ. DzÀPÁÌVAiÉÄÃ ºÉÃ¼ÀÄvÁÛgÉ.

“§qÀ gÉÊvÀgÀÄ ¸Á®zÀ¯ÉèÃ ºÀÄnÖ
 ¸Á®zÀ°èAiÉÄÃ fÃªÀ£À

 ¸Á®zÀ°èAiÉÄÃ ¸ÁAiÀÄÄvÁÛgÉ. ”
¸Á®ªÉÃ gÉÊvÀ ªÀÄ»¼É, gÉÊvÀ ªÀÄ»¼ÉAiÉÄÃ ¸Á®  J£ÀÄßªÀAvÉ

CªÀgÀ fÃªÀ£À,

EzÀjAzÀ ªÀÄÄQÛºÉÆAzÀ®Ä CªÀgÀÄ vÀªÀÄä ºÀÄlÄÖgÀÆ ©lÄÖ JAzÀÄ £ÉÆÃqÀzÀ
£ÁrUÉ vÀªÀÄä UÀAqÀ¢gÀÄ ªÀÄvÀÄÛ ºÀjAiÀÄzÀ ªÀÄPÀÌ¼ÉÆA¢UÉ fÃªÀ£ÀzÀ ºÀAUÀÄ
vÉÆgÉzÀÄ ºÀ¹ªÀÅ ¤ÃV¹PÉÆ¼Àî®Ä CªÀgÀÄ ¥ÀlÖtPÉÌ ªÀ® Ȩ́ ºÉÆÃUÀÄvÁÛgÉ.
§qÀvÀ£À ¤gÀÄzÉÆåÃUÀ, zËdð£Àå, ºÀ¹ªÀÅ C£ÀPÀëgÀvÉ, ªÀiËqsÀåvÉ, ªÀÄÄUÀÞvÉ,
CªÀ®A§£É EªÀÅ ̈ sÁgÀvÀ PÀÈ¶ ªÀÄ»¼Á PÁ«ÄðPÀ¼À fÃªÀ£ÀzÀ G¹gÁVªÉ.

CªÀ¼ÀÄ ªÀµÀðzÀ 220 ¢£ÀUÀ¼ÀÆ ªÀiÁvÀæ PÉ® À̧PÉÌ ºÉÆÃUÀÄvÁÛ¼É. G½zÀ
145 ¢£À CªÀgÀ ¸ÀªÀÄAiÀÄ ªÀåxÀðªÁV CªÀ½UÉ K£ÀÄ PÉ®¸À«®èzÉ,
EgÀÄvÁÛ¼É. CªÀ¼ÀÄ MAzÀÄ ¢£ÀzÀ PÀÆ° JAzÀgÉ ¢£ÀPÉÌ 85 jAzÀ 125
gÀÆ¥Á¬ÄAiÀÄªÀgÉUÉ CzÀÄ Hj£À ¨sÀÆ ªÀiÁ°PÀ , ¨sÀÆ MqÉAiÀÄgÀÄ,
PÀÄ®PÀtÂðAiÀÄªÀgÀÄ ¢£Á®Æ PÀÆ° PÉÆqÀÄªÀÅ¢®è CªÀgÀÄ ¢£ÀªÉ¯Áè
PÉ®¸À ªÀiÁr ̧ ÀAeÉUÉ ©¹°UÉ §tÚ PÀjAiÀiÁV MtVzÀ ªÀÄÄR, ºÀ¹zÀ
ºÉÆmÉÖAiÉÆA¢UÉ ̈ ÁV®Ä E®èzÀ vÀ£Àß UÀÄr À̧°UÉ §gÀÄvÁÛ¼É. C°è PÀÄrzÀÄ
aÃgÁqÀÄªÀ UÀAqÀ PÀAUÁ¯ÁV ºÀ¹ªÉ¬ÄAzÀ C¼ÀÄªÀ ªÀÄPÀÌ¼À£ÀÄß ©lÖgÉ
CªÀ½UÉ K£ÀÄ UÀw¬Ä¯Áè EzÉ¯ÁèªÀ£ÀÄß vÁ¼À̄ ÁgÀzÉ CªÀ¼ÀÄ EAzÀÄ

¥ÀlÖtPÉÌ  MqÉzÀ ¥Áè¹ÖPï PÉÆqÀ, ºÀjzÀ ZÁ¥É ¸ÉÆÃ¸ÉÊnAiÀÄ°è ºÀ¹gÀÄ
PÁrð£À°è ¤ÃrzÀ zÀ¥Àà CQÌªÀÄÆmÉ, vÀÆvÀÄ©zÀÝ ¨ÉÆÃUÀuÉUÀ¼ÉÆA¢UÉ
CªÀgÀÄ fÃªÀPÉÌ AiÀiÁªÀÅzÉÃ D±ÀæAiÀÄ, ¸ÀÄgÀQëvÀ«®èzÀ ¥ÀlÖtUÀ½UÉ
ºÉÆÃUÀÄwÛzÁÝgÉ. ºÀ½îAiÀÄ fÃªÀ£ÀPÉÌ ¨ÉÃ À̧vÀÄÛ §qÀ PÀÈ¶ ªÀÄ»¼É ¨sÀÆ«Ä
E®èzÉ £ÀÆgÀgÀ°è ¸ÀÄªÀiÁgÀÄ 80 % PÀÈ¶ PÁ«ÄðPÀgÀÄ ¥ÀeÁ/¥À.¥ÀA PÉÌ
Ȩ́ÃjzÀªÀgÀÄ EgÀÄvÁÛgÉ.   15 % »AzÀÄ½zÀªÀgÀÄ, 5 % ªÀÄÄ¹ègÀÄ EgÀÄvÁÛgÉ.

ª À Ä»¼Á P À È¶ PÁ«ÄðP Àg À£ ÀÆ ß £Á®Ä Ì «z s ÀªÁV £Áª À Å
£ÉÆÃqÀ§ºÀÄzÀÄ.
1. ̈ sÀÆ»Ã£À PÁ«ÄðPÀgÀÄ EªÀgÀÄ UËqÀ ªÀÄvÀÄÛ PÀÄ®PÀtÂð CªÀgÀ ªÀÄ£ÉAiÀÄ°è
PÉ®¸À ªÀiÁqÀÄvÁÛgÉ. EªÀgÀ£ÀÄß  fÃvÀzÁÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
2. ̈ sÀÆ«Ä E®èzÉ ̧ ÀévÀAvÀæöåªÁV E£ÉÆß§âgÀ ºÉÆ®zÀ°è ¢£ÀUÀÆ° PÉ®¸À
ªÀiÁqÀÄvÁÛgÉ.
3. ̧ Àé®à ̈ sÀÆ«ÄAiÀÄ°è ©Ãd ©wÛzÀgÀÆ ̈ É¼É §gÀzÉ ºÉ À̧jUÉ ªÀiÁvÀæ ºÉÆ®
CzÀÄ PÀ®ÄèªÀÄÄ¼ÀÄîUÀ½AzÀ PÀÆrzÀÄÝ CzÀPÁÌV EªÀgÀÄ §ºÀ¼À ¸ÀªÀÄAiÀÄ
E£ÉÆßÃ§âgÀ ºÉÆ®zÀ°èAiÉÄÃ PÉ® À̧ ªÀiÁqÀÄvÁÛgÉ.
4. ̧ Àé®à ̧ ÀtÚ ̈ sÀÆ«Ä ªÀÄ£ÉAiÀÄ°è vÀÄA¨Á d£ÀgÀÄ D ̈ sÀÆ«ÄAiÀÄ£ÉßÃ CªÀgÀÄ
CªÀ®A©vÀgÁVgÀÄvÁÛgÉ, CªÀgÀ ºÉÆmÉÖ §mÉÖUÉ AiÀiÁªÀUÀ®Æ §gÀ«gÀÄvÀÛzÉ.
CzÀ£ÀÄß ¤AiÀÄAwæ̧ À®Ä CªÀgÀÄ E£ÉÆßÃ§âgÀ ºÉÆ¯zÀ°è PÉ® À̧PÉÌ ºÉÆÃUÀÄvÁÛgÉ.
»ÃUÉ £Á®ÄÌ ¥ÀæPÁgÀªÁV EªÀgÀ£ÀÆß £ÁªÀÅ «AUÀr¸À§ºÀÄzÀÄ. EzÀgÀ
eÉÆvÉUÉ F PÀÈ¶ ªÀÄ»¼ÉAiÀÄgÀÄ C£ÉÃPÀ DyðPÀ, ¸ÁªÀiÁfPÀ, ±ÉÊPÀëtÂPÀ,
gÁdQÃAiÀÄ ̧ ÀªÀÄ¸ÉåUÀ¼À£ÀÄß ̧ ÀªÀiÁdzÀ°è JzÀÄj¸ÀÄwÛzÁÝgÉ.
DyðPÀ À̧ªÀÄ¸ÉåUÀ¼ÀÄ :- EªÀgÀ ºÉ¸ÀjUÉ D¹Û E¯Áè, PÀrªÉÄ
DzÁAiÀÄ, PÀrªÉÄ ªÉÃvÀ£À, ªÀÄÆ®¨sÀÆvÀ  ̧ ËPÀgÀå¢AzÀ ªÀAavÀgÁzÀªÀgÀÄ
À̧ÄgÀQëvÀ«®è, ̈ ÁåAPï ̧ Á® PÉÆqÀÄªÀÅ¢¯Áè, PÀrªÉÄ ̈ ÉÃrPÉ, ºÉaÑ£À ¥ÀÆgÉÊP,É

¸Á®UÁgÀgÀÄ.
¸ÀªÀiÁfPÀ ¸ÀªÀÄ¸ÉåUÀ¼ÀÄ :-§qÀªÀgÀÄ, ªÀÄÄUÀÝgÀÄ, ¥Àj²µÀÖ eÁw /
¥Àj²µÀÖ ¥ÀAUÀqÀPÉÌ  ¸ÉÃjzÀªÀgÀÄ £ÉÊ¥ÀÄtåvÉ E®èzÀªÀgÀÄ ªÉÊeÁë¤PÀ
eÁÕ£À«®èzÀªÀgÀÄ, ¤gÀÄzÉÆåÃUÀ, C£ÀPÀëgÀvÉ. ̧ ÀªÀiÁd¢AzÀ wgÀ̧ ÀÌj À̧®àlÖªÀgÀÄ
ªÀÄÄAvÁzÀªÀÅUÀ¼ÀÄ.

gÁdQÃAiÀÄ ̧ ÀªÀÄ¸ÉåUÀ¼ÀÄ :- §qÀvÀ£À, ¤gÀÄzÉÆåÃUÀ C£ÀPÀëgÀvÉ PÁgÀt¢AzÀ
EªÀgÀÄ gÁdQÃAiÀÄ¢AzÀ vÀÄA¨Á zÀÆgÀ«zÁÝgÉ,. AiÀiÁªÀ  ̧ ÀPÁðgÀ DqÀ½vÀ
£ÀqȨ́ ÀÄwÛzÉ ªÀÄvÀÄÛ AiÀiÁgÀÄ ªÀÄÄRåªÀÄAwæ, AiÀiÁgÀÄ ¥ÀæzsÁ£À ªÀÄAwæ EªÀjUÉ
UÉÆwÛ®è, EwÛÃaUÉ ̧ ÀA«zsÁ£ÀªÀÅ ªÀÄ»¼ÉAiÀÄjUÉ  33% «ÄÃ À̧̄ Áw ¤ÃrzÀ
£ÀAvÀgÀ EªÀjUÉ  UÁæªÀÄ, ¥ÀAZÁAiÀÄwAiÀÄ°è ¸Àé®à ªÀiÁAiÀÄðzÉ ¹QÌzÉ.
EA¢gÁ UÁA¢üAiÀÄ PÉÊ ©lÖgÉ EªÀjUÉ ̈ ÉÃgÉ AiÀiÁgÀÄUÉÆwÛ®è, ªÀÄvÀzÁ£ÀzÀ
ªÀÄºÀvÀézÀ CjªÀÅ E®è. .

F §qÀ C«zÁåªÀAvÀ ºÉtÄÚ ªÀÄPÀÌ¼ÀÄ EAzÀÄ CªÀgÀÄ C£ÉÃPÀ UÁæªÀÄ
¥ÀAZÁAiÀÄvï vÁ®ÆPÀÄ ¥ÀAZÁAiÀÄvï f¯Áè ¥ÀAZÁAiÀÄvï ZÀÄ£ÁªÀuÉAiÀÄ°è
À̧QæÃAiÀÄªÁV ̈ sÁUÀªÀ»¹ ¤uÁðAiÀÄPÀ ¥ÁvÀæªÀ£ÀÄß ªÀ» À̧ÄwÛzÁÝgÉ. PÉ®ªÀgÀÄ
À̧zÀ̧ ÀågÁV, PÁAiÀÄðzÀ²ðAiÀiÁV, G¥ÁzÀåPÀëgÁV, CzÀåPÀëgÁV ̧ ÀªÀiÁdzÀ°è

ªÀÄÄAZÀÆtÂAiÀÄ ̧ ÁÜ£ÀzÀ°è F ºÉtÄÚ ªÀÄPÀÌ¼ÀÄ ¥Á É̄ÆÎÃ¼ÀÄwÛzÁÝgÉ. EzÉ̄ ÁèªÀ£ÀÄß
EªÀgÀÄ ¸Àé¸ÀºÁAiÀÄ UÀÄA¥ÀÄUÀ½AzÀ vÀªÀÄä°è ºÀÄzÀÄVzÀ ±ÀQÛAiÀÄ£ÀÄß
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ºÉÆgÀºÉÆ«Ä¹ ̧ ÀªÀiÁdzÀ C©üªÀÈ¢ÞAiÀÄ°èè  DUÀæ ̧ ÁÜ£ÀzÀ°èzÁÝgÉ. EzÀPÉÌ
¸ÀªÀiÁdzÀ J®ègÀÆ F §qÀ, C«zÁåªÀAvÀ  ºÉtÄÚªÀÄPÀÌ½UÉ ¸ÀªÀiÁ£À
CªÀPÁ±ÀªÀ£ÀÄß PÉÆqÀ¨ÉÃPÀÄ.
±ÉÊPÀëtÂPÀ ¸ÀªÀÄ¸ÉåUÀ¼ÀÄ :-C£ÀgÀPÀëgÀvÉ 100 %, DzsÀÄ¤PÀ vÀAvÀæeÁÕ£ÀzÀ
¸À®PÀgÀuÉUÀ½AzÀ  vÀÄA¨Á zÀÆg,À    £ÉÊ¥ÀÄtåvÉ E¯Áè, «±Àé¸ÀA¸ÉÜAiÀÄ
WÉÆÃµÀuÉAiÀÄ£ÀÄß EªÀjUÉ UÉÆÃwÛ®è ²PÀët ¥ÀqÉAiÀÄÄªÀÅzÀÄ «±ÀézÀ J®è
ªÀiÁ£ÀªÀ£À ªÀÄÆ®¨sÀÆvÀ ºÀPÀÄÌ JAzÀÄ DzÀgÀÆ EzÀÄ EªÀgÀ fÃªÀ£ÀzÀ°è
E®èªÉ E®è,

¨sÁgÀvÀÀ ¸ÀA«zsÁ£ÀzÀ ¥ÀæPÁgÀ AiÀiÁªÀÅzÉÃ eÁw, ªÀÄvÀ ¥ÀAxÀ ªÀtð,
ªÉÄÃ®Ä, QÃ¼ÀÄ J£ÀßzÉ gÁdå ªÀÄvÀÄ gÁµÀÖçzÀ ̧ ÀPÁðgÀzÀ PÀvÀðªÀåªÉÃ£ÉAzÀgÉ
14 ªÀµÀðzÀªÀgÉUÉ J®è £ÁUÀjPÀjUÉ ªÀÄÄPÀÛ «zsÉåªÀ£ÀÄß PÀÆqÀÄªÀÅzÀÄ  (1964-
65) gÀ ²PÀët PÀ«ÄÃnAiÀÄ ªÀgÀ¢ ¥ÀæPÁgÀ ²PÀët MAzÉÃ MAzÀÄ C À̧ªÀiÁ£ÀvÉAiÀÄ£ÀÄß
C½¸ÀÄªÀ C¸ÀÛç«zÉ CzÀ£ÀÄß J®ègÀÆ ¥ÀqÉAiÀÄ É̈ÃPÀÄ EzÀjAzÀ £ÁªÀÅ
¸ÀªÀiÁdzÀ°è ¥ÀjªÀvÀð£ÉAiÀÄ£ÀÄß vÀgÀ§ºÀÄzÀÄ ªÀÄvÀÄÛ CªÀgÀ fÃªÀ£ÀzÀ°è
§zÀ¯ÁªÀuÉ PÁt§ºÀÄzÀÄ. CeÁÕ£À, ªÀÄÄUÀÞvÉAiÀÄ ¥sÀ®ªÁV EªÀgÀÄ
À̧AWÀnvÀgÁV¯Áè EzÀjAzÀ  CªÀjUÉ ±ÀæªÀÄPÉÌ vÀPÀÌ PÀÆ° ¹UÀÄwÛ®è, EªÀgÀ
À̧AWÀl£ÉUÉ £ÁAiÀÄPÀgÀÄ E®è, MUÀÎnÖ£À ±ÀQÛ CjªÀÅ E®è, CzÀPÁÌV J¯ÁègÀÄ

EªÀgÀ£ÀÄß ¥ÁætÂUÀ½VAvÀ PÀqÉAiÀiÁV PÁtÄvÁÛgÉ.

EvÀgÀ ¸ÀªÀÄ¸ÉåUÀ¼ÀÄ : EªÀjUÉ ºÀ½îAiÀÄ°è ªÁ¸ÀªÀiÁqÀ®Ä ªÀÄ£É¬Ä®,è
§qÀvÀ£ÀzÀ PÁgÀt¢AzÀ ªÉÄÊAiÀÄ£ÀÄß ªÀÄÄaÑPÉÆ¼Àî®Ä  §mÉÖ E¯Áè, M¼ÉîAiÀÄ
¥Ë¶×PÀ DºÁgÀ«¯Áè, ¤ÃgÀÄ E®è fÃªÀ£ÀPÉÌ AiÀiÁªÀÅzÉÃ ¸ÀÄgÀQëvÉÀ¬Ä®è
ªÉÊzÀåQÃAiÀÄ ̧ Ë®¨sÀåUÀ¼ÀÄ vÀÄA¨Á «gÀ¼À ̧ ÀÄR ̧ ÀAvÉÆÃµÀ G¯Áè¸À, D¹Û,
¸ÀA¥ÀvÀÄÛ EªÀÅÀUÀ¼ÀÄ  UÀUÀ£À PÀÄ¸ÀÄªÀÄªÁVzÉ.  EªÀgÀ fÃªÀ£ÀzÀ  J¯Áè
¸ÀªÀÄ Ȩ́åUÀ½UÉ ¥ÀjºÁgÀªÀ£ÀÄß PÉÆqÀ®Ä ¸ÀPÁðgÀ C£ÉÃPÀ AiÉÆÃd£ÉUÀ¼À£ÀÄß
eÁjUÉUÉÆ½ À̧¯ÁVzÉ.

CªÀÅUÀ¼À°è ªÀÄÄRåªÁzÀªÀÅ ̧ Àé¸ÀºÁAiÀÄ UÀÄA¥ÀÄUÀ¼ÀÄ ¹ÛçÃ ±ÀQÛ UÀÄA¥ÀÄUÀ¼ÀÄ,
UÁæ«ÄÃt ̈ ÁåAPïUÀ¼ÀÄ, PÀrªÉÄ zÀgÀzÀ°è ̧ Á®ªÀ£ÀÄß PÉÆqÀ®Ä zÉÃ±ÀzÀ°è
À̧ÄªÀiÁgÀÄ 30 «Ä°AiÀÄ£ï ºÉtÄÚ ªÀÄPÀÌ¼ÀÄ UÁæ«ÄÃt ̈ sÁUÀzÀ°è ̧ Àȩ́ ÀºÁAiÀÄ

¸ÀAWÀUÀ¼À°è  vÀªÀÄä£ÀÄß vÉÆÃqÀV¹PÉÆArzÁÝgÉ. EzÀgÀ°è 20 «Ä°AiÀÄ£ï
PÀÈ¶ PÁ«ÄðPÀgÀÆ ºÁUÀÆ 10 «Ä°AiÀÄ£ï ªÀÄ»¼ÉAiÀÄgÀÄ ¥À±ÀÄ À̧AUÉÆÃ¥À£É
ºÁUÀÆ EvÀgÀ ̧ ÀtÚ UÀÄr PÉÊUÁjPÉAiÀÄ°èzÁÝgÉ. 2008-09 gÀ°è 62,12,620
À̧ȩ́ ÀºÁAiÀÄ ̧ ÀAWÀUÀ¼ÀÄ ̈ sÁgÀvÀzÀ°èªÉ  PÀ£ÁðlPÀzÀ°è 2010 gÀ°è 5,34,588

¹ÛçÃ ±ÀQÛ UÀÄA¥ÀÄUÀ½ªÉ CzÀgÀ eÉÆvÉ MGNEGS  AiÉÆÃd£É, ̈ sÀÆ À̧ÄzsÁgÀuÉ
PÁAiÉÄÝ,  PÀ¤µÀ× ªÉÃvÀ£À PÁAiÉÄÝ, fÃvÀzÁ¼ÀÄ ¥ÀzÀÞw ¤ªÀÄÆð®£É ªÀÄvÀÄÛ
§qÀvÀ£À ¤ªÁgÀuÉUÁV C£ÉÃPÀ AiÉÆÃd£ÉUÀ¼À£ÀÄß gÁdå ªÀÄvÀÄÛ gÁµÀÖç ªÀÄlÖzÀ°è
¸ÀPÁðgÀ eÁjUÉ vÀA¢ªÉ. IRDP, NREP, RLEGP, TRYSEM,
DWACRA,  IMY, MSY,  RWDEP, NRHM, JRY, SGSY, AWAKE
,  Etc..

F J¯Áè AiÉÆÃd£ÉUÀ¼ÀÄ PÀÈ¶ PÁ«ÄðPÀgÀ ¨Á½£À°è D±ÁQgÀt
ªÀÄÆr À̧ÄªÀÅzÀPÉÌ eÁjUÉÆ½¹zÀgÀÄ. DzÀgÉ CªÀÅUÀ¼À C£ÀÄµÁ×£À ̧ ÀjAiÀiÁV
DUÀ°®è ªÀÄvÀÄÛ CªÀ±Àå«gÀÄªÀ §qÀ d£ÀjUÉ vÀ®Ä¥À°®è EzÀPÉÌ  ªÀÄÄRå
PÁgÀt D½¹PÉÆ¼ÀÄîªÀ ªÀUÀðUÀ¼ÀÄ.

P À È¶ ªÀÄ»¼ÉAi ÀÄg À ¹ÜwUÀwAi ÀÄ£ÀÄß ¸ÀÄzsÁj¸À®Ä F PÉ¼ÀV£À
PÀ æªÀÄUÀ¼À£ÀÄß eÁjUÉÆ½¸À¨ÉÃPÀÄ.
UÁæ«ÄÃtzÀ°èAiÉÄÃ ¹UÀÄªÀ PÀZÁÒªÀ̧ ÀÄÛªÀ£ÀÄß G¥ÀAiÉÆÃV¹ UÁæ«ÄÃt d£ÀgÀ
D Ȩ́UÀ¼À£ÀÄß  ¥ÀÆgÉÊ À̧®Ä EªÀjUÉ ªÀÄ»¼Á ªÀÄvÀÄÛ ªÀÄPÀÌ¼À PÀ̄ Áåt E¯ÁSÉ,
PÀÈ¶ E¯ÁSÉ, C£ÉÃPÀ ̧ ÀPÁðgÉÃvÀgÀ ̧ ÀA Ȩ́ÜUÀ¼ÀÄ, ºÁUÀÆ f¯Áè ¥ÀAZÁAiÀÄvï
PÀÈ¶ «±Àé«zÁå®AiÀÄ, ¥ËgÀ DqÀ½vÀ  ¸ÀA¸ÉÜUÀ¼ÀÄ ¹ÛçÃ ±ÀQÛ UÀÄA¥ÀÄUÀ¼ÀÄ,
¸Àé¸ÀºÁAiÀÄ UÀÄA¥ÀÄUÀ¼À ªÀÄÄSÁAvÀgÀ ºÉtÄÚ ªÀÄPÀÌ½UÉ C£ÉÃPÀ fÃªÀ£À
G¥ÀAiÉÆÃUÀPÉÌ §gÀÄªÀ PÀÈ¶ DzsÁjvÀ UÀÄrPÉÊUÁjPÉUÀ¼ÁzÀ JgÉºÀÄ¼ÀÄ
¸ÁPÁtÂPÉ, vÀgÀPÁj ¨É¼Ȩ́ ÀÄªÀÅzÀÄ, PÀÄj PÉÆÃ½ ¸ÁPÁtÂP,É ºÉÊ£ÀÄUÁjPÉ,
eÉÃ£ÀÄºÀÄ¼ÀÄ ̧ ÁPÁtÂPÉ gÉµÉäºÀÄ¼ÀÄ ̧ ÁPÁtÂPÉ vÀgÀ¨ÉÃwAiÀÄ£ÀÄß PÉÆqÀ¨ÉÃPÀÄ.
CzÀÄ C®èzÉ EvÀgÀ ºÉÆÃmÉ̄ ï, ̧ ÀtÚ CAUÀr  ªÁå¥ÁgÀ,  ªÀÄzÀÄªÉAiÀÄ°è
±Á«ÄAiÀiÁ£À ̧ ÁV¸ÀÄªÀÅzÀÄ, ̧ ÀtÚ §mÉÖ ªÁå¥ÁgÀ §mÉÖ ºÉÆ°AiÀÄÄªÀÅzÀÄ,
PÀ¸ÀÆw ªÀiÁqÀÄªÀÅzÀÄ, ªÉÄÃtzÀ §wÛ, CUÀgÀ §wÛ,  ºÁUÀÆ EvÀgÀ
DºÁgÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß vÀAiÀiÁj À̧ÄªÀ vÀgÀ̈ ÉÃw ¤ÃqÀ̈ ÉÃPÀÄ. GzÁ: §fÓ,
§Ar, ̧ ÉÃAUÁ, UÀÄgÉÃ¼ÀÄ, CUÀ¹ »Ar, ¥ÀÄmÁtÂ CxÀªÁ ¥ÀÄr ««zsÀUÀ¼ÀÄ,
ªÀiÁ«£ÀPÁ¬Ä, ºÀÄuȨ́ ÉPÁ¬Ä, ¥ÀÄAr¥À®å lªÉÆÃmÉÆÃ ªÀÄÄAvÁzÀ ZÀnßUÀ¼ÀÄ
¥Á¥Àqï ̧ ÉArUÉ ̧ Á«UÉ, gÉÆÃnÖ ºÁUÀÆ EvÀgÉ ¢£À¤vÀåPÉÌ ̈ ÉÃPÁVgÀÄªÀ
¹» wArUÀ¼À ªÀiÁqÀÄªÀ «zsÁ£ÀzÀ §UÉÎ vÀgÀ̈ ÉÃwAiÀÄ£ÀÄß PÉÆlÄÖ CªÀgÀ£ÀÄß
DyðPÀªÁV ¸À§®gÀ£ÁßV ªÀiÁqÀÄªÀ°è F ZÀlÄªÀnPÉUÀ¼ÀÄ ¥ÀæªÀÄÄR
¥ÁvÀæªÀ£ÀÄß ªÀ»¸ÀÄvÀÛªÉ.

§qÀ ªÀÄ»¼Á PÀÈ¶ PÁ«ÄðPÀgÀ ̧ ÀªÀÄ Ȩ́åUÀ¼À£ÀÄß ¥ÀjºÁj À̧ÄªÀÅzÀÝPÁÌV CªÀgÀ£ÀÄß
¸ÀAWÀnvÀgÀ£ÁßV ªÀiÁr MUÀÎn£À ±ÀQÛAiÀÄ CjªÀÅ ªÀÄÆr À̧¨ÉÃPÀÄ. EµÉÖ¯Áè
PÀµÀÖUÀ¼À ̧ ÀgÀªÀiÁ É̄ eÉÆvÉUÉ CªÀgÀÄ AiÀiÁªÀvÀÄÛ JzÉUÀÄAzÀzÉ zsÉÊAiÀÄð¢AzÀ
§AzÀAvÀºÀ ̧ ÀªÀÄ Ȩ́åUÀ¼À£ÀÄß ¹éPÀjÃ¹ ̧ Á®, §qÀvÀ£À, ¤gÀÄzÉÆåÃUÀ AiÀiÁªÀÅzÀPÀÆÌ
CAf DvÀäºÀvÉå ªÀiÁrPÉÆ¼ÀîzÉ, ºÉÃr C¤ß¹PÉÆ¼ÀîzÉ JzÉUÀÄAzÀzÉ UÀAqÀ
ºÁUÀÆ EvÀgÀgÀÄ ̧ ÀºÀPÁgÀ PÉÆqÀ¢zÀÝgÀÆ, vÀ£Àß ªÀÄ£É, ªÀÄPÀÌ¼À£ÀÄß £ÉÆrPÉÆAqÀÄ
§AzÀAvÀºÀ PÀÆ°AiÀÄ°è ̧ ÁAiÀÄzÉÃ ºÀÄ¹£ÀUÉ ©Ãj §zÀÄPÀÄwÛzÁÝ¼É. £ÀªÀÄä
§qÀ PÀÈ¶ PÁ«ÄðPÀ¼ÀÄ F ²æÃªÀÄAvÀ ºÀ½îUÀ¼À gÁµÀÖçªÁzÀ ̈ sÀªÀå ̈ sÁgÀvÀzÀ°è
“£ÁªÀÅ FVgÀÄªÀ ¹ÜwAiÉÄÃ CAwªÀÄªÀ®è

¸ÀzÀåzÀ ¥Àj¹Üw §UÉÎ ºÉÆAzÀÄªÀÅzÀÄ ̧ ÀjAiÀÄÆ C®è.
ªÀÄÄAzÉ ̧ ÁUÀ̈ ÉÃQgÀÄªÀ ºÁ¢ §ºÀÄ zÀÆgÀ«zÉ.
JAzÀÄ w½AiÀÄ¨ÉÃPÀÄ. DUÀ ªÀÄvÀÛµÀÄÖ GvÀÛªÀÄ

¢£ÀUÀ¼ÀÄ §AzÀgÀÆ §gÀ§ºÀÄzÀÄ.”
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KAUTILYEEYAM: ARTHASASTRA DEALING WITH THE CONCEPT OF ARTHAKRANTI, A
PROPOSAL FOR WITHDRAWING THE ENTIRE TAX SYSTEM IN INDIA

Sahana
Final Year B.Com, BRB College of Commerce, Raichur-584 101

The urban “haves” are certainly getting richer in the liberalized, global Economy. However, there is a sharp economic
disparity, where all this “Isolated” growth leaves the masses - in cities and in rural areas - even worse off than before.
The “have-nots”, for the sake of survival are forced into illegal activities. The desperation serves as an ideal fuel for
the fires of terrorism, naxalism and all kinds of socially divisive activities. This in turn leads to an increasingly difficult
law and order situation.

There is a thriving parallel economy fuelled by black money. There is a related issue of rampant corruption.
There is a fiscal deficit at the Centre and in all States. No matter how many new taxes are added, the Governments
at all levels are forever short of revenue. As a consequence, there are little or no funds to run any real development
programs or to address even the subsistence needs of the “have-nots”.

The urban “haves” are certainly getting richer in the liber-
alized, global Economy. However, there is a sharp eco-
nomic disparity, where all this “Isolated” growth leaves
the masses – in cities and in rural areas – even worse off
than before. The “have-nots”, for the sake of survival are
forced into illegal activities. The desperation serves as
an ideal fuel for the fires of terrorism, naxalism and all
kinds of socially divisive activities. This in turn leads to
an increasingly difficult law and order situation.

There is a thriving parallel economy fuelled by black
money. There is a related issue of rampant corruption.
There is a fiscal deficit at the Centre and in all States. No
matter how many new taxes are added, the Governments
at all levels are forever short of revenue.

As a consequence, there are little or no funds to run any
real development programs or to address even the sub-
sistence needs of the “have-nots”.

The Political System, due to lack of Government Fund-
ing, is at the mercy of the Parallel Economy and Black
Money. This inevitably leads to increased criminalization
of the politics. Government seems to be locked into a

single point program to generate capital – “Attract For-
eign Direct Investment”. Thus the policies tend to favour
these investments and end up making the local industry
even more un-competitive.

In the Indian economy, cash transactions far outweigh
transactions through the banking system – as much of
80 % of the economy is cash based leading to an Un-
healthy Development of the Banking System, the back-
bone of any modern day economy. Natural effect is inad-
equacy, rather, scarcity of Credit Supply for one and all.
Alarmingly enough with every passing year this percent-
age is growing rather than shrinking!

 Due to the minimal use of the banking system, there is
inadequate capital supply and capital formation. The
“have-nots” remain outside the banking system and never
get a chance to establish their credibility. This keeps
them at the mercy of the “cash / parallel economy”.

India also faces the problem of currency denomination
which is a main leading factor to the parallel economy
and also the reason for flawed taxation system.
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The answer to this is Chanukya’s Arthasastra which
gives a solution to the flawed taxation system in the coun-
try and to completely remove the parallel economy to
the extent it is existing in India i.e. ARTHAKRANTI.
He has given the vision like “Vasudhaiva Kutumbakam”
which describes the capital formation of one economy
for effective governance.

Solution in the form of the ArthaKranti Proposal
• Withdrawal of existing Taxation System completely
including, all Central, State and Local Government Taxes
– Direct as well as Indirect (except Customs/Import
Duties)
• Every Transaction routed through a bank will at-
tract a certain deduction in appropriate percentage
(say 2 %) as a Bank Transaction Tax [BTT] [A Single
Point Tax Deducted at Source]
* This deduction is to be effected on receiving/credit ac-
count   only
* This deducted amount will be credited to different Gov-
ernment levels like   Central, State and Local (as say,
0.7 %, 0.6 % and 0.35 % respectively)
* Transacting Bank will also have a share (say 0.35 %) in
the deducted amount as the bank has a key role to per-
form
• Cash Transactions will not attract any tax.
• Withdrawal of High Denomination Currency (say
above Rs. 50)
• Government should make legal provisions to re-
strict Cash Transactions up to a certain limit (say
Rs. 2,000) This means, Cash Transactions above this
limit will not enjoy any legal protection.
Productivity of the ArthaKranti Proposal
For the Year 2010-11 as per Budget Estimates,
Central (Gross) Total Tax Revenue = Rs. 7, 46,651
Crores
States - Total Tax Revenues [Excluding States’ Share
in Central Taxes] = Rs. 4, 14,590 Crores
So, Combined Total Tax Revenue of the Central and
All the State Governments = Rs. 11,61,241 Crores
Considering the Total Tax Revenue of all the Local Gov-
ernments like Municipal Corporations as ~ Rs. 85,000
Crores, the Combined Total Tax Revenue of the Central,
State and Local Governments = Rs. 11,61,241 Crores +
Rs. 85,000 Crores = ~ Rs. 12,50,000 Crores
On a typical day, RTGS alone handles Transactions
worth ~ Rs. 2,000 billion, that is, ~ Rs. 2,00,000
Crores.
Considering per day RTGS Transactions of Rs.
2,00,000 Crores and only for 300 days in a year, the
Total Bank Transaction Tax [BTT] Collected (at 2 %)
as per the ArthaKranti Proposal will be: 2,00,000 *
(2/100) = Rs. 4,000 Crores per day and 4,000 * 300 =
Rs. 12,00,000 Crores per Year

Thus, with BTT Rate of 2 %, Tax Collection as per
the ArthaKranti Proposal almost equals the Current
Combined Total Tax Collection of All Governments
(Central, State and Local) considering today’s RTGS
Transactions alone.
Considering other types of bank transactions, cur-
rency denomination compression and a limit set
for the Cash Transactions to enjoy legal protection,
BTT Rate is expected to be less than 1%.
Effects of the ArthaKranti Proposal
There would be Adequate Revenue with Governments
at All Levels to spend on developmental activities [Please
see previous page]
 Adequate funds for execution of projects of national, glo-
bal importance will be available. Schemes for social se-
curity like Social Security Allowance can be success-
fully implemented to ensure Social Security for one and
all.
Generation of Black Money is technically impossible
Merger of the existing Black Money into White Money
[thanks to withdrawal of Higher Denominations]
Government, Administration, Law and Order Maintaining
Systems Freed from the Influence of the Parallel
Economy
Opportunities for Corruption in the taxation system elimi-
nated plus an automatic check applied on Corruption
thanks to: currency denomination compression and in-
herently traceable Bank Transactions
Budgetary [White Money] Provisions for the Political
System, freeing it from its dependence on the Parallel
Economy
Tax incidence shifted to Bank Transactions/the Flow of
Money replacing all other incidences of taxation. Entire
Tax Collection System functioning will be Automatic,
Producing Daily Collection of Revenues at each Govern-
ment Level, thus helping realize Decentralized Gover-
nance.
No Filing of Returns, Challans etc
Industry Focus can Shift from Manipulation to Innova-
tion. Same true of resources engaged in Tax Compli-
ance in the present system.
Effective control over Terrorism possible by way of with-
drawal of High Denomination Currency, thereby, reigning
- their - currently uncontrolled, untraceable transactions
and activities. Also the root causes of terrorism, namely,
insecurity, poverty, disparity will be acted upon via provi-
sion of Social Security Allowance and Empowered Gov-
ernance.
Enhancing the Capital Formation Process. Capital will
be available easily and at cheaper rates.
The prices of goods as well as services will be freed from
Current Heavy Burden of both - the Costly Capital and
the Heavy Taxes. Along with this, due to the availability
of Cheaper Capital at Ease post ArthaKranti Implemen-
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tation, the Effective Purchasing Power of the Individuals
and therefore the Society will increase.

A Principled, Prosperous and a Peaceful Living for Every
Individual Enabled

SURROGACY – BOON OR BANE – IN THE LIGHT OF ASSISTED REPRODUCTION
TECHNOLOGY BILL AND RULES – 2008

Pushpalatha. G
Lecturer (Law), SCAB Law College , Raichur, Email:pushpalathagadhar123@gmail.com

I)Pushpalatha G practiced as an advocate in the High Court of Karnataka at Bangalore.  From 2002-03 joined as
Lecturers at SCAB Law COLLEGE Raichur. Presented paper at seminars and workshops Delivered lecturers on
public premises act –at NLSIU at Bangalore, The training programme organized for estate officers of LIC.
The present topic is chosen as India has become centre for outsourcing of the children. The inter country adoption
laws have not yet been streamlined. It is in this situation that India is much sought after place for adoption and
surrogacy. The law on both the issues have not been considered by the parliamentarians. It is an Earnest effort to
contribute the framework of law to the betterment of the humanity.
The desire for the offspring is an innate desire of a every living creature in this world. It is being said that “Mother gives
birth to the child biologically, where as child givers birth to parentage socially” The desire to be a parent is social and
psychological need of the human beings.
Hindu scriptures have always desired to have natural born son right from Vedic age, in the absence of it adoption was
the alternative. But now technology has provided option to have biological child. This needs to be protected, to
prevent commercial exploitation of women.
Problem when it comes to surrogacy.
Reproduction is the basic right of a human being.
Surrogacy is a process of carrying and delivering a child for another person .surrogacy is neither legal nor illegal in
India still it is carried on.
In baby manj case
The intervention of Supreme Court settled matter
The claim for surrogacy vests with number of people.
The legal queries needs Introspection as to,
i} it its moral?
Ii} The whole procedure involves commercialization –
At different levels
Iii} The contract that is entered among the facilitator beneficiary parents and surrogate mother.
Does the contract satisfies requirements under the Indian contract act
Iv} When it comes taking womb on rent – does human body can be given on rent –is  there is any provision – v}
Fundamental Right, Right to life –does it mean –Right to put the body for use.
· The draft Assisted Reproductive Technology (Regulation) Bill and Rules- 2008
· The agreement is not covered on all aspects.
1) Citizenship of child born to foreign couple
2) Financial protection to surrogate mother and child.
288th Law Commission Report on Insurance
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When woman undergoes pregnancy her body undergoes sea change. Life is Risk. Insurance coverage needs to be
determined.

The desire for the offspring is an innate desire of a every living creature in this world. It is being said that” mother gives
birth to the child biologically, where as child givers birth to parentage socially” The desire to be a parent is social and
psychological need of the human beings.

Need for Legislation to regulate Assisted Reproductive
Technology Clinics as well as Rights and Obligations of
Parties to a surrogacy.

The Worlds Second and India’s First IVF (In Vitro Fertili-
zation) baby, Kanupriya alias Durga was in Kolkata on
October 3 1978 about two months after the world’s First
boy, Louise Joy brown in Great Britain on July 25, 1978.
Since then the Field of assisted reproductive technology
(ART) has developed rapidly.

The growth in the ART methods is recognition of the fact
that infertility as a medical condition is huge impediment
in the overall well being of couples and cannot be over
looked especially in a patriarchal society like India. A
woman is respected as a wife only if she is mother of a
child, so that her Husband’s masculinity and sexual po-
tency is proved and the lineage continues. Some au-
thors put it as follows: The parents construct the child
biologically, while the child constructs the parents so-
cially.  The Problem however arises when the parents are
unable to construct the child through the conventional
biological means. Infertility is seen as a major problem
as kinship and family ties are dependent on progeny.
Herein surrogacy comes as a supreme saviour.

The legal issues related with surrogacy are very com-
plex and need to be addressed by a comprehensive leg-
islation. Surrogacy involves conflict of various interests
and his inscrutable impact on the primary unit of society
viz. Family, Non-intervention of law in this knotty issue
will not be proper at a time when law is to act as ardent
defender of human liberty and an instrument of distribu-
tion of positive entitlements. At the same time, prohibi-
tion on vague moral grounds without proper assessment
of social ends and purposes which surrogacy can serve
would be irrational. Active legislative intervention is re-
quired to facilitate correct uses of the new technology
i.e. ART and relinquish the cocooned approach to legal-
ization of surrogacy adopted hitherto. The need of the
hour is to adopt a pragmatic approach by legalization
altruistic surrogacy arrangements and prohibited com-
mercial ones.

Surrogacy Meaning:- The word “Surrogate” has its ori-
gin in Latin ‘Surrogatus’ past participle of ‘Surrogare’,
meaning a substitute, that is, a person appointed to act
in the place of another. Thus a surrogate mother is a
woman who bears a child on behalf of another woman,
either from her own egg or from the implantation in her

womb of a fertilised egg from other woman. According to
the Black’s Law Dictionary, surrogacy means the pro-
cess of carrying and delivering a child for another per-
son. The new Encyclopaedia Britannica defines “Surro-
gate motherhood” as the practice in which a woman bears
a child for a couple unable to produce children in the
usual way. The report of the Committee of Inquiry in to
Human Fertilization and Embryology or the Warnock re-
port (1984) defines surrogacy as the practice whereby
one woman carries a child for another with the intention
that the child should be handed over after birth.

The Black’ Law Dictionary categorizes surrogacy into
two classes: ‘Gestational surrogacy’ and ‘Traditional
surrogacy’. They are defined as follows:

Gestational surrogacy:- A pregnancy in which one
woman (The Genetic Mother) provides the egg, which is
fertilised, and another woman (The Surrogate Mother)
carries the fetus and gives birth to the child.

Traditional surrogacy:- A pregnancy in which one
woman provides her own egg, which is fertilised, by arti-
ficial insemination, and carries the fetus and gives birth
to a child for another person.

‘Gestational surrogacy’ is total in the sense that an
embryo created by the process of IVF is implanted in to
the surrogate mother. ‘Traditional surrogacy’ may be
called partial or genetically contracted motherhood be-
cause the surrogate mother is impregnated with the
sperm of the intended father making her both the ge-
netic and the gestational mother, the child shares make-
up of the commissioning father and the surrogate mother.
Surrogacy is commercial or altruistic depending on
whether the surrogate receives financial reward for her
pregnancy or the relinquishment of the child, or not.

INDIA-A-REPRODUCTIVE TOURISM DESTINATION.
In Commercial surrogacy agreements, the surrogate
mother enters into an agreement with the commission-
ing couple or a single parent to bear the burden of preg-
nancy. In return of her agreeing to carry the term of the
pregnancy, she is paid by the commissioning agent for
that. The usual fee is around $ 30,000/- in India which is
around 1/3rd of that in developed countries like the USA.
This has made India a favourable destination for foreign
couples who look for a cost-effective treatment for infer-
tility and a whole branch of medical tourism has flour-
ished on the surrogate practice. ART industry is now a
25,000/- crore rupee pot of gold. Anand, a small town in
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Gujarat, has acquired a distinct reputation as a place for
outsourcing commercial surrogacy. It seems that wombs
in India are on rent which translates into babies for for-
eigners and dollars for Indian surrogate mother.

LEGAL AND MORAL ISSUES: The Moral issues asso-
ciated with surrogacy are pretty obvious, yet of an eye-
opening nature. This includes the criticism that surro-
gacy leads to commoditization of the child, breaks the
bond between the mother and the child, interferes with
nature and leads to exploitation of poor women in under-
developed countries who sell their bodies for money. Some
times, psychological considerations may come in the
way of a successful surrogacy arrangements.

As far as the legality of the concept of surrogacy is con-
cerned it would be worthwhile to mention that Article 16.1
of the Universal Declaration of Human Rights 1948 Says,
Inter alia, that “men and women of full age without any
limitation due to race, nationality or religion have the right
to marry and found a family”. The judiciary in India too
has recognized the reproductive right of humans as a
basic right. For instance, in B.K. Parthasarathi V. Gov-
ernment of Andhra Pradesh 1, the Andhra Pradesh High
Court upheld “the right of reproductive Autonomy” of an
individual as a facet of his “right to privacy” and agreed
with the decision of the US Supreme Court in Jack T.
Skinner V. State of Oklahama,2, which characterised the
right to reproduce as “one of the basic civil rights of man”
Even in Javed V. State of Haryana3,  through the Su-
preme Court upheld the two living children norm  to debar
a person from contesting a Panchayath Raj Election it
refrained from stating that the right to procreation is not a
basic human right.

Now, if reproductive right gets constitutional protection,
surrogacy which allows an infertile couple to exercise
that right also gets the same constitutional protection.
However, jurisdictions in various countries have held dif-
ferent views regarding the legalisation of surrogacy, In
England, surrogacy arrangements are legal and the Sur-
rogacy Arrangements Act, 1985 prohibits advertising and
other aspects of commercial surrogacy. In the US also,
commercial surrogacy seems prohibited in many states.
In the famous Baby M Case 4, the New Jersey Supreme
Court, through allowed custody to commissioning par-
ents in the “best interest of the child”, came to the con-
clusion that surrogacy contract is against public policy.
It must be noted that in the US, Surrogacy laws are dif-
ferent in different states.

1 AIR 2000 A.P. 156

 2 316 US535                                                                                                                                                                                                                                                                

3 (2003) 8 SCC 369                                                                                                                                                                                                                                                                

4 537A.2d 1227.

If the 1988 Baby M Case in the US forced many to put
on legal thinking caps, then that year also saw Australia
battling with societal eruptions over the Kirkman Sis-
ters’ case in Victoria. Linda Kirkman agreed to gestate
the genetic child of her older sister Maggie. The baby
girl, called Alice, was handed over to Maggie and her
husband at birth. This sparked much Community and
legal debate and soon Australian states attempted to
settle the legal complications is surrogacy. Now in Aus-
tralia, commercial surrogacy is illegal, contracts in rela-
tion to surrogacy arrangement unenforceable and any
payment for soliciting a surrogacy

Mother Hood – an Enigma: How surrogacy can lead
to an array of legal complexities regarding motherhood
was shown by Jaycee B.V. Superior Court5. A child was
born to a surrogate mother using sperm and eggs from
anonymous donors because the infertile couple was
unable to create their own embryo using the in vitro fer-
tilization techniques. The couple chose to use anony-
mous donors rather than asking the surrogate to use her
own eggs because of the Baby M case in New Jersey in
which the surrogate had eventually refused to hand over
the baby saying that she was its biological mother and
her right to raise the child pre-empted the commission-
ing parents’. The child thus had five people who could
lay claim to parenthood-a genetic mother, a commis-
sioning mother, a surrogate mother, a genetic father and
a commissioning father one month prior to the birth of
the baby Jaycee the intended parents John and Luanne
separated and john sough to rescind his obligations un-
der the surrogacy contract so as to avoid having to pay
child support for Jaycee. Luanne sought both custody
and support from her ex husband. The court battle con-
tinued and for three years Jaycee did not have a legal
parent. A California court granted temporary custody of
the baby Jaycee to Luanne and ordered John to pay for
child-support.

In India, according to the National Guidelines for Accredi-
tation, Supervision and Regulation of ART Clinics, evolved
in 2005 by the Indian Council of Medical Research (ICMR)
and the National Academy of Medical Sciences (NAMS),
the surrogate mother is not considered to be the legal
mother. The birth certificate is made in the name of the
genetic parents. The US position as per the Gestational
surrogacy Act, 2004 is pretty similar to that of India.
1

42 Cal.App.4Th 718 (1996)

The Bill neither creates, nor designates or authorizes
any court or quasi – judicial forum for adjudication of
disputes arising out of surrogacy, ART and surrogacy
agreements. Disputes may, Inter alia, relate to parent-
age, nationality, issuance of passport, grant of visa. There
is already a conflict on adoption and guardianship as
Non-Hindus cannot adopt in India. Such disputes need
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to be resolved before a child is removed from India to
foreign country.

The legal and moral issues involved in Surrogacy
are.
i. What would be the remedy available to biological par-
ents to obtain exclusive legal custody of surrogate chil-
dren.
ii. How can the rights of the surrogate mother be waived
completely.
iii. How can the rights of the ovum or sperm donor be
restricted.
iv. How can the genetic constitution of the surrogate baby
be established and recorded with authenticity.
v. Whether a single or a gay parent can be considered to
be the custodial parent of a surrogate child.

India is emerging as a leader in international surrogacy
ever since commercial surrogacy has been legalized by
Supreme Court in the Japanese case of baby Manji
Yamada in the year 2008. Indian surrogates have been
increasingly popular with fertile couples in industrialized
nations because of relatively low cost. Indian clinics are
at the same time becoming more competitive, not just in
the pricing but, in the hiring and retention of Indian fe-
males as surrogates. Clinics charge patients between
$10000 to $ 28000 for complete package including fertili-
zation, the surrogate’s fee and the delivery of baby at a
hospital.

Surrogacy in India is much more simpler and less cost-
lier than any other country in the world. The main rea-
sons for this are low cost treatment and ready availabil-
ity of poor Indian surrogates, illiteracy, lack of power pos-
sessed by Indian women, lack of regulation of ART clin-
ics and better flexible laws. The Judgment delivered by
Supreme Court in 2008 in baby Manji’s case has again
increased the International confidence in going for surro-
gacy in India and making it a very effective destination for
surrogacy.

International View of Surrogacy.
The Position of surrogacy in different countries can
be best summarized as follows:-
· Canada- Surrogate Mothers are not allowed to accept
the payments.
· Japan:- It is the woman who delivers the baby, and not
the woman who provides  the eggs, is considered the
baby’s mother in a surrogate birth.
· Australia:- Not all states have laws on surrogacy but
ones that do are.
· Queensland: - Where surrogacy is illegal.
· Tasmania: - Where it is an offence to make and re-
ceive payment for surrogacy and such are not illegally
binding.
· In South Australia and Victoria:- where surrogacy

contracts are illegal.
· South Africa:-  Paying surrogate mother is illegal.
· United Kingdom:- Such contracts or agreements are
not illegally binding.
· U.S.A:- Compensated surrogacy arrangements are il-
legal in many states. Also four states in USA have held
that such contracts, while not illegal, are unenforceable.
· New Zealand:- Commercial surrogacy is illegal but
‘altruistic surrogacy’ is allowed.
· France:-  Any kind of surrogacy, commercial or other-
wise is illegal.

While western countries focus on the pain of giving up a
baby which the mother has carried for 9 months and
there are many court battles fought on the issue, but
unfortunately in India this is not the issue at all.

Indian women are vulnerable. A poor country like India
badly needs a law on surrogacy and it badly needs to
make payments to a surrogate mother illegal. The new
law is intended to protect all the parties- the genetic
parents, surrogate mother and the child.  It must also
deal with regulations relating to preventing the ART (As-
sisted Reproductive Technology) Clinics from hiring sur-
rogates for money.

CRITICAL ANALYSIS OF SURROGACY: Surrogacy is
a very knotty issue in India due to non intervention of
law. Law is to act as an ardent defender of human liberty
and an instrument of distribution of positive entitlements.
At present surrogate motherhood in India involves a busi-
ness of $ 4455 billion, faces sever pressures from differ-
ent social concerns. Even the law in its favour is criti-
cized. Should law let the business or save the society
from onslaught of capitalism.

It’s very important question to be considered that why
India has become a much favoured destination. Today
fertility market in India has gone above as 20000 crore
as mentioned above. The past few years have seem more
than 150 % rise in surrogacy cases in India. The Anand
town in Gujarat State is a hub of surrogate mothers. Not
only this, Indore city in Madhya Pradesh, Pune, Mumbai
in Maharashtra state, Delhi, Kolkata and Thiruvanantap
uram are also emerging as a surrogacy centre as many
childless NRI’s from all over the world are flocking here
due to much lower cost, less restrictive law, lack of regu-
lation of ART clinics and easy availability of poor Indian
surrogate mothers. Generally surrogacy arrangements
are drawn up in a random fashion and can be exploit-
ative especially since surrogates are mostly from socio-
economic weaker sections.  It is imperative that the prac-
tice be illegally regulated to prevent victimization of both
the surrogate and the intended parents.

The law commission of India in its 228th report submitted
by Dr. Justice AR Lakshmanan, Chairman of Law Com-
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mission of India on 5th Aug 2009 has recommended that
the need of the hour is to adopt a pragmatic approach by
legalization altruistic surrogacy arrangements and pro-
hibited commercial ones. It has also pointed out that
prohibition of surrogacy totally on vague moral grounds
without proper assessment of social ends and purposes
which surrogacy can serve would be irrational. Active leg-
islative intervention is required to facilitate correct uses
of new technology that is ART and relinquish cocooned
approach to legalization of surrogacy.

Conclusion: India is in heavy need of laws which can
regulate and can have a check on this activity as it is
apparent that surrogacy is increasing as an industry and
here many clinics are providing these services to foreign
couples who do not want to compromise their career and
they find it more easy to give their eggs and sperms and
hire a womb on rent.

It is a matter of great concern that if this practice keeps
growing the way it is, it could change from medical ne-
cessity for infertile women to a convenience for a rich
with specially the wealthy couples of West choosing a
commercial surrogacy over a natural child birth because
of the pain and stress of natural child birth causing the
whole industry to be framed out.

It’s a high time for the Indian parliament to study in detail
the international prospective on surrogacy in general and
the position prevailed in India in particular to understand
it the best and provide good deal of rules and regulations
to our own country after carefully considering societal
feelings and acceptance to this practice of surrogacy.
The focus needs to be given on legalizing altruistic sur-
rogacy. It is advisable to protect the society from on-
slaught of capitalism over Asian poverty and stop the
exploitation poor women being used as machines.

GENDER BIAS IN HIGHER EDUCATION AMONG THE HOUSEHOLDS IN AN URBAN
FAMILY SETUP

Dr. Sunitha V Ganiger1
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Abstract: Gender inequality is an acute and persistent problem especially in developing countries. This inequality
takes a form of discrimination in terms of social,  family, education, political and so forth. Many social practices seen
as normal from a religious or cultural point of view leave women out of mainstream. These social practices may have
profound consequences because they do not allow to take advantage of the talent inherent in women. In India girls
have significantly worse education, lifestyle health and nutrition than boys. One possible explanation of this discrepancy
in child outcomes is gender discrimination in the intra-house allocation of resources. Parents are willing to spend
more on boys than on girls, both in monetary and in terms of time allocated to each child. Empirical as well as
anecdotal evidence suggests that gender bias is considerable in some developing countries.

Thus, the study makes an attempt to understand the attitude and practice of gender discrimination in an urban family
setup. Though females form a major junk of the population yet it is a threatening fact to know that they are hardly
represented anywhere. This is due to our age-old customs, beliefs and practices which needs a lot of re-orientaion for
the women to come to the main task. This can be achieved only when women overcomes the shackles, change her
attitude and come to the fore-front. Thus this paper elicits the response from urban House managers about their
attitude and practice of gender discrimination

Keywords: Gender discrimination, urbanization, Preference, Attitudes

Introduction: In India, discriminatory attitude male and fe-
male have existed for centuries and generations which has
been affecting the lives of both genders. Although the con-
stitution of India has granted men and women equal rights,
gender disparity still remains as our Indian society has come
from traditional to modern society where in women has al-
ways been recognized as second citizen. At one side women
is honored as Goddess and at the other side she is harassed
in many facets of her life. Indian women are primarily con-
ceived of as sisters, wives, mothers and homemakers, and
their responsibilities within this realm define the notion of
‘women’s.  According to Hindu Mythology the six criteria for
a women are Karyeshu Dasi, Karaneshu Manthri;Bhojeshu
Mata, Shayaneshu Rambha;Roopeshu lakshmi,Kshamayeshu

Dharitri; Satkarma Nari, Kuladharma Patni, which means
women should work like a servant, advise like a minister, feed
like a mother, makes love like a nymph, is as beautiful as
Lakshmi, and forgiving like the earth. Thus from the begin-
ning women are trained from her childhood about being sub-
missive, acquiescent, docile and compliant to everything. She
had no right to question about any form of discrimination
that which was existing in her family ambiences. Gender bias
exists in family, marriage, children, education, health and
lifestyle, preferences towards life partners, moving out and
career development. Education plays a vital role in getting
better employment and thereby better standard of life but
there are obstacles to women to access higher education as
hardly few females are sent for higher education that too
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Post Degree level. Given that with limited income to a family
and they have both male and female child, the male child is
allowed to go for professional course like engineering, medi-
cal and  management courses while females are sent to basis
courses only.

Meaning of Gender Bias and Gender discrimination: The
definition of gender bias is simply unfair treatment of men or
women because of their gender. It is basically the belief or
attitude that one sex is of higher power than the other sex.

Gender bias is a preference or prejudice toward one gender
over the other. This bias can be conscious or unconscious,
and may manifest in many ways, both subtle and obvious.

The word discrimination means to treat differently and gen-
der discrimination means relatively different treatment to the
persons (bys society) on the basis of gender. Females in our
society meet inferior treatment and this discrimination is widely
prevalent in all areas including health care and in both rural
and urban areas. It reflects through many direct and indirect
parameters.

Gender describes the socially constructed roles, activities,
attributes and qualities, personality characteristics  and re-
sponsibilities expected or assigned  to male and female in a
given culture, location or time  which is associated with a
person’s biological sex in a given culture may be used as
biology, may be learned or may represent a combination of
biological and cultural determinant.

World Health Organisation assert that “Son preference af-
fects all aspects of women’s life including child care, health
education, employment because she is discriminated since
the moment she is born and sometimes  even before if sex
selection procedures are available”.

Thus Gender is a belief or a notion while gender discrimina-
tion is the practice of treating both the sexes unequally

In many countries, eliminating such preferences is the basis
of many laws, including those that govern workplaces, family
courts, and even the voting booth. Despite these efforts, many
legal and political scholars argue that total gender parity re-
mains a far off goal, one which many regions are not remotely
close to reaching.

Prevalence of gender discrimination in India: In Indian civi-
lization the child is believed to be a gift of the God to be
nurtured with love, care and affection not only within the
family but also within the society as a whole.  Son preference
or the privileging of sons over daughters in accordance to a
patriarchal system, is a growing phenomenon in India. In the
era of UN Millennium Development Goals where one of the
objectives is to “increase gender equality and empower
women”, the issue of son preference is even more widely
debated.

This process in both rural and urban households arises due

to a “Son preference” wherein sons are lauded as blessing,
boon, carrier of family lineage, earns income and an insur-
ance to the family, care taker of parents during oldage and a
person who can give mukthi to them after death i.e the son
lights the funeral pyre when the parents die. A family without
a son is incomplete and a social embarrassment. Contrary to
this women are pinpointed as curse, burden, and raising the
daughter is waste of time and money, expenditure to the fam-
ily,  and useless in terms of family lineage development as
she has to get married elsewhere and whatever the name she
earns goes to the family she is married to. Although prohib-
ited by law, dowry is still widely practiced which shows that
social belief is larger than the regulation. Thus, the incidence
of neglect, abuse, and deprivation particularly in the case of
girl child has gradually increased. In fact it is the gender that
determines the position of a girl child in an Indian society.
Whatever the class or caste girl child are discriminated and
prevented from realizing their full potential. The girl child
faces the neglect of the family in the form of a failure to pro-
vide her the basic necessities of life in terms of food, cloth-
ing, love shelter, supervision education and medical expenses.
This neglect may be deliberate or unintentional but the effect
is clearly evidenced.

A rise in welfare has led to the decline in fertility levels in
India today. Successful campaigns with popular slogans
“Small family-happy family” have made family planning more
important. For families with strong patriarchal values, the small
family preference makes it even more important to have a son
and the pressure increases if the families decide to have only
one child, and it should be male only.(Suresh Sharma)

There is also a wide variation in the degree of son preference,
with a stronger son preference found in northern India than
in the south.

In millions of homes in South Asia the very birth of a girl is
considered a bad omen. Female infanticide has been with us
for centuries. Various research shows that the female babies
are fed for shorter periods, given less food and less medical
attention compared to male babies.

Thus girl child is a part of the society, which idolizes sons
and where female feticide and infanticide prevails, along with
a whole range of determinatory practices. From the very be-
ginning, girls are made to accept the norms of patriarchal and
male dominated society and they grow up accepting them-
selves to be inferior to boys. Although the girl child has a
natural biological advantage over the boy, yet in India the
social disadvantage outweighs the genetic advantage of girls.
Demographic trends indicate the deep-rooted gender discrimi-
nation.

Review of literature: Sapru R K opines that powerlessness is
due to a complex interplay  of factors such as historical, so-
cial, political, economic, legal and cultural. Both men and
women are conditioned from birth to conform to certain ste-
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reotypes and roles and thus views themselves and other sex
in these terms. A woman has a great capacity to work but
lacks proper avenues either due to lack of confidence or proper
encouragement.

Kalyani  Menon Sen and Shivakumar(2001) found that girls in
India are discriminated against in several ways – fewer months
of breast feeding, less of nurturing and play, less care of medi-
cal treatment, denial of special foods on special; occasions
like festivals or religious performance. As a result, girls are far
more susceptible than boys to disease and infections, lead-
ing to poor health in shorter life span.

Rashmi Sharma and Mukherjee S (2011) in their empirical study
on “ A comparative study of selected parameters of gender
discrimination in rural versus urban population of Ahmedabad,
Gujarath  found that the preference of male child by both
partners an indicator of gender discrimination was found in
both rural and urban areas but manifested differently.  While
urban areas showed more adverse sex ratio coupled with
awareness and use of ultrasonography (USG) for sex determi-
nation and poor employment status, rural areas exhibited
(along with adverse sex ratio) poor literacy and employment
of females and poor contraceptive use. The study reveals
that despite the ban on sex determination the practice still
continues in northern India through private clinics. The rea-
son for son syndrome are the social responsibilities perceived
to be undertaken by males such as propogation of family
name, support in the old age, perform cremation etc. This
study explores that Gender discrimination as prevalent in both
areas and is evident by alarmingly low sex ratio among urban
under fives, high Ultra Sonography rates in urban especially
in educated ones. Low education and high dropouts (female),
poor quality / quantity jobs, low contraceptive uses reveal
gender discrimination in rural areas.  The study found that
men were reluctant to use any sort of contraceptives in both
rural and urban areas. The study recommends that women
empowerment through better education, training, employment
oppurtunities,  reservation at various places, monitoring sex
ratio, strict implementation of PNDT Campaign about adverse
sex ratio can slow down the gender discrimination.

Government of India Planning Commission (2008) indicated
that discrimination against women and girls impinges upon
their right to health and manifest itself in the form of worsen-
ing health and nutrition indices. Thus India continues to
grapple with unacceptably high MMR,IMB and increasing
rate of anemia, malnutrition, HIV/AIDS, among women

Suruchi Tewari (2005) asserts that gender bias continues to
manifest itself in Indian Society in spite of the right to equal-
ity  enshrined in the constitution and various laws. The study
analysed the gender bias prevalent in the slum areas of
Allahabad city of Uttar Pradesh. The main objective of the
study was to find the gender gap  through Gender Disparity
Index. The results indicated that the existence of strong gen-

der bias in both the higher castes and the lower caste slum
dwellers regarding the fulfillment of the demands of the chil-
dren, the work assigned to them and mode of punishment.

Statement of the problem: The study is an attempt to under-
stand the perception and prevalence of Gender bias in higher
education in urban families,  so for this purpose the data was
collected form 100  married house managers aged 45 and
above. In order to provide justice for the study those who
had both married male and female children were selected for
the study using convenience sampling method in Bangalore
city.   The data was collected through a structured interview
schedule. After a pre-test with slight modification the study
was conducted.

Data Interpretation
I) Socio-demographical characteristics
a) Age : As according to the age wise distribution it was
found that 59 per cent of respondents belonged to 45-50 age
group, while 11 per cent were in the age group of 51-55 years,
12 per cent in 56-60 age category and 18 per cent were above
61 years.
b) Education: 83 Per cent of the respondents were literates
while the rest had no such formal schooling and it was found
among the literates they  were educated upto  XII standard
(68 per cent)
c) Occupation: 43 Per cent of the respondents agreed that
they had no income while the remaining 57 per cent engaged
themselves in flower tying, beedi rolling, preparing rotis etc.
The amount they earned ranged from Rs. 1000 to 2000 per
month though this was a meager income but the respondents
agreed that this amount they used to take some personal
belongings and also supported their husband during their
hardships
d) Type of Family: 72 per cent of the respondents were from
Nuclear family and 28  per cent were from Joint family.
e) Marital Status: 73 per cent were married and remaining 26
per cent were single i.e. either widows or divorcees and sepa-
rated.
f) Age at Marriage: 44 per cent of the respondents were mar-
ried before the age of 20 years while 40 per cent
Married at the age of 21-25 years and 16 per cent of the re-
spondents got married after the age of 26 years. None got
married after 30 years
g) Age at birth of first child: Majority of the respondents had
their first child at the age of  before the age of  25 years  (60
per cent) while 40  per cent had when they were between  25
to 30 years

Attitude towards higher education: The socialization of gen-
der within our families and schools assures that girls are made
aware that they are unequal to boys. Every time students are
seated or lined up by gender, teachers are affirming that girls
and boys should be treated differently. When an administra-
tor ignores an act of sexual harassment, he or she is allowing
the degradation of girls.the family head also teaches a girl
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child to be care taker, submissive, obedient etc while a male
child is pompous, ostentatious and demand driven. While
males are given higher education fo their choice as  they are
care takers while females are given any basic degree as if she
gets higher education she may become intolerant, arrogant
and difficult to find a suitable guy. Thus in this paper an
attempt has been to understand the mentality of our Indian
women in providing higher education within their male and
female kids

Table No-1 Attitude towards higher education

Sl.No Criteria Male Female Equal Per cent
1 Spending higher amount for higher education especially professional courses 59 1 40 100
2 To pursue higher education in foreign countries before their marriage 70 2 28 100
3 Giving pocket money 43 5 52 100
4 During quarrel between children which side you support 10 2 88 100
5 Helping in all sorts of household chores 2 65 33 100
6 Permitting to go for parties late evenings 45 0 55 100
7 Whose salary you would prefer to take when they go for work 35 10 55 100
8 To carry over the family property 67 1 32 100

The above table shows the discriminative attitude towards
male and female child. While majority of the mothers agreed
to send their male children for higher education, while fe-
males were restricted to basic degree the reason given for this
was that it is difficult to find a suitable groom if the daughter
are highly educated and further they feared that she may give
deaf ears if she is given higher education. A son’s education
in contrast, maybe valued as an investment that will bring his
parents higher income in the future and will ensure them a
more secure old age. Even boys were sought at the highest
compared to females for pursuing higher education at foreign
countries. Women were reluctant to use females earned
amount but accepted it wholeheartedly from their male kids.
But still we find that there have been changes in the mentality
of Indian women where they gave equal status to both male
and female child.

Conclusion: Men are always placed in a more advantageous
position than women in India. The education differences be-
tween females and males are among the most significant indi-
cators of gender inequality, as it is one of the most important
sources of opportunity in any society. Parents are more will-
ing to let a daughter than son drop out of school, because
they see less value in daughter’s education and further in-
vestment in sons education has more returns when compared
to females education. Women are discriminated in sending to
colleges especially after completion of Pre-University level.

Women should be accessed  towards higher education for
the development of a nation as a common aphorism goes “if
you educate a man you educate an individual, but if you
educate a woman you educate a family (nation)” comes
true.
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WOMEN MANAGERS IN INDIA: CHALLENGES AND OPPORTUNITIES
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Abstract: The very fact of women being adequately represented in the work-force, but hardly present in the managerial
positions got labeled “the glass ceiling”, “a barrier so subtle that it is transparent, yet so strong that it prevents
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women and minorities from moving up in the management hierarchy”. Women have attained remarkable success in
what was once considered the “male domain”, of the working world. Working women have constantly battled against
not only horizontal segregation, but also, the separation of women and men into gender specific jobs. Women are
graduating and entering management positions, yet there is a bottleneck at middle management levels. While entry
is easier, progression slows down after the middle level and in most situations, regardless of their technical and
professional qualifications or achievements. In India, research and surveys reveal that men out-number women in
terms of attaining top managerial positions. Along with their increasing level of education in various streams there has
been sizeable increase in their workforce participation. The success stories of few women making it to the top are
“feel good factor” providing an impression that position and status of women is changing in Indian management
sector. But in the true sense how many of these breakthroughs are really happening? Barring a handful like ICICI
Bank, HSBC and Biocon, an overwhelming majority of Indian boardrooms are still “no-go” areas for women. The
reasons for this are many, ranging from individual constrains, mindsets, stereotypes and organizational and structural
impediments. It is necessary to identify the barriers that women mangers face and recommend strategies to overcome
and to create a platform as to what should the employer and society do to break the glass ceiling.

“The very fact of women being adequately represented in
the work-force, but hardly present in the managerial po-
sitions got labeled “the glass ceiling”, a barrier
so subtle that it is transparent, yet so strong that it pre-
vents women from moving up in the management hierar-
chy”.

“LADIES UP THE LADDER”: Women Managers swim
against the tide in a male- dominated workplace. But
now a new wave of initiatives is helping them forge a
head. They are the “THE THIRD BILLIONS WOMEN”
across the globe and considered as the better half of the
society are mostly from emerging markets that will join
the global economy as Managers.

The global evidence buttress that women have been
performing exceedingly well in different spheres of activi-
ties like academics, politics, administration, social work
and so on. They are also poised to transform their local
economies. The Network today boasts of over 1200 mem-
bers, who run businesses in area ranging from “herbal
beauty products to IT services”.

Along with their increasing level of education in various
streams there has been sizeable increase in their
workforce participation. With growing awareness about
business among women over the period, women have
started shifting from 3Ps viz., Pickle, Powder and Pappad
to 3 Modern Es Engineering, Electronics and Energy. In
certain Business, Women Managers account for about
10% of total business in the country.

The fact remains that the Citadels of excellence in aca-
demic. Politics, administration business and industries
are no longer the prerogatives of men in India. Globally,
many organizations are trying to help women excel. Three
dynamic ladies and friends - Sarika Bhattacharya,
Priyanka Awasthy and Ranjana Deopa each with 15 years
of experience in leading banks like ICICI bank, and finan-
cial institutions started Altavis a talented management
firm.

There is help closer home as well Design Entrepreneur

Ruche Mittal started her entrepreneurial Network (HEN).
India in 2011 for women to collaborate on projects, help
each other with contacts and share knowledge and in-
puts. Mentoring is being extended not only to women
managers but also to corporate women. Companies are
leveraging networks for high potential women executive
managers as well as in house programmes to nurture
women within the organization for leadership
positions.

The initiatives are paying off. The managing directors of
the Indian wing of Diageo, the world’s largest spirits com-
pany, are women, and a large percentage of its India
executive team are women. The team is looking to ex-
pand the scope of its global women’s networking group,
the Spirited Women’s Net-work.

Cadbury India recently introduced the ‘MY MENTOR’
programme to encourage women to aspire to senior lead-
ership roles.

Women Managers looking after the administration of
manufacturing Solar Cookers in Gujarat, small foundries
in Maharashtra and T.v. capacitors in Orissa have proved
beyond doubt that given the opportunities, they can
excel their male counterparts. Smt.SumatiMorarji, (Ship-
ping Corporation), Smt.Yamutai Kirloskar (Mahila Udyog
Limited), Smt.Neena Malhotra (Export) and Smt.Shahnaz
Hussain (Beauty Clinic) are some exemplary name of
successful and accomplished men managers in our coun-
try.

Working women have constantly battled against not only
horizontal segregation, but also, the separation of women
and men into gender specific jobs. Women are graduat-
ing and entering management position, yet there is
bottleneck at middle management levels. The reasons
for this are many, ranging from individual constrains,
mindsets, stereotypes and organizational and structural
impediments. Women managers encounter two sets of
problems, viz., general problems and problems specific
to women managers.
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PROBLEM OF FINANACE: Finance is regarded as “life-
blood” for any managers. Women feel shortage of finance
because they do not have property on their own names
to use them as collateral for obtaining funds from exter-
nal sources. Banks also consider women less credit-
worthy and discourage women borrowers.

MALE-DOMMINATED SOCIETY: Male chauvinism is still
the order of the day in India. The Constitution of India
speaks of equality between sexes. But, in practice,
women are looked upon as abla, i.e. weak in all respects.
Women suffer from male reservations about a woman’s
role, ability and capacity and are treated accordingly. In
nutshell, in the male-dominated Indian society, women
are not treated equal to men. This, in turn, serves as
barriers to women entry into business. Family ties,
lack of need achievement, education and risk-bearing
abilities are the examples of problems specific to women
managers. An overwhelming majority of Indian board-
rooms are still “no-go” areas for women.

Efforts are on at the Government and voluntary adminis-
tration levels to tap the hitherto unrecognized and unac-
counted for strength of women to integrate them in the
process of educational development, more especially, at
manager’s development in the country.

Factors hindering growth of women in Management:
The following are some of the major factors that hinder
growth of women in Management.

The stereotypes & pre-conceptions towards women, that
they are fragile & lacking in the qualities are considered
useful to be effective managers. Top posts are generally
characterized by masculine aggressive values and suit-
ability for them is decided mostly according to male cri-
teria and by male.

The position which an individual hold within the organiza-
tion shapes the traits and the behavior they develop or
posses. Women often secure positions that have titles
with little real power or supervisory authority.

Women are primarily placed in non-strategic sectors
rather than in the positions that involve financial deci-
sion-making or revenue-generating responsibilities, like
sales and production positions that are critical for ad-
vancement to the top.

Mentoring plays an important role in the advancement of
women into management positions. However, mentoring
is often limited for women, which in turn results in a lack
of access and training and career development activi-
ties.

Lack of information and knowledge regarding training and
attainment of skills related to job area and leadership
qualities impact advancement in career.

Women workers still bear more of the main burden of
family responsibilities than men and so have less time
for the “extracurricular” formal and informal networking
essential for advancement in enterprises.

Woman’s career paths tend to be more circuitous and
interrupted than those of men which are typically linear,
and this impedes women progress to top positions.
Women often have to deal with the complexities of the
dual role as working women and mother and sometimes
have to make compromises, which slow down their ca-
reers.

Women managers with children are often looked at as
less favorable than those without children and they are
viewed as being less committed. This is, however. not
same in the case of men who have children.

Inability to stay late at work and a disinclination for jobs
involving travel and transfers have been identified as an-
other major factors for women in not achieving top posi-
tions.

Women managers also have their own inner battles,
which need to be fought and overcome. Many women do
not aspire for higher management posts which will
automatically bring in loads of responsibilities including
late hours and travel as that would disrupt family life.

Women manager lack effective career planning. Unlike
men they generally do not have fixed career goals and
they lack determination to overcome the obstacles that
exist to keep them from accomplishing their goals.

Recommendations: Women intake ratio is less than men
in almost all the companiesl organizations. Companies
should orient their recruitment policies to recruit equal
number of male and female in the entry level in order to
bring in gender diversity and inclusiveness.

It was observed that policies of companies in the four
sectors are not adequate to ensure growth and leader-
ship development of women employees. Companies
should be more sensitive to women situations and need
as women generally have to look after family and work.

Companies should be transparent about their polices
relating to employment, promotion, training .Organiza-
tions should go in for gender audits.

Need of male colleagues who are more sympathetic and
understanding. Managers should be made more account-
able for gender focused results and everyone should go
through a gender sensitization process.

More transparency among the staff and the HR depart-
ment is needed. More employee- friendly HR. sensitive
to women concerns and situation is needed.

Lack of laws in the private sector, therefore there should
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be proper laws regarding pregnancies, maternity leaves
etc. the Laws should prescribed, so that no one
manipulates it.

Clear cut sexual harassment policy should be laid down
by the companies. Proper grievance cells need to be
formed for women to report about their grievances.

Promotion should not be linked to transfer as has been
the case in public sector banks. Transfer should be need
based. Women who are willing to take transfer should be
given transfers if the companies have a branch in the
location where one wants to be transferred.

Both family and work are fulfilling experiences in it. Good
support system at family and work place would enable
women to fulfill both without being pressurized to priori-
tize one above the other. Companies should adopt best
practices such as options to work in flexi-timings, work
from home and transport facilities.

Difficulty with child care arrangements was a major work-
place issue. Companies should provide facilities like
creches to enable women to give their best in their pro-
fession.

Companies should encourage its women employees to
participate in programs that would hone personality de-

velopment of women. Woman should have clear cut aims
and ambitions in life. Goals should be well defined in the
start so that women do not lose focus in the midst of
their career.

lack of mentoring is found to be one of the factors re-
sponsible for women slow development. Companies
should create programs for mentoring entry and middle
level mangers. Mentoring not only inspires a sense of
responsibility across levels but also and a sense of
intergenerational connection and reciprocity.

Companies should establish leadership training explic-
itly for newly recruited women managers in the recogni-
tion that promotion to middle- level and senior -level of-
ten entails appointment to leadership positions.

Conclusions are: Women representation at the top level
of management is proportionately very low compared to
men. There is a solid glass ceiling that is existing
and that 1S resisting women movement in their upward
ladder of career growth. This suggests that there needs
to be systemic changes, if companies are serious about
bringing in greater diversity in their management and
encouraging competent women to overcome the hurdles
that society places in their career path.

SOCIAL NETWORKING SITES & ITS EFFECTS
Dr. Nagaratna M Chowdhary,

Vishwanath Reddy Mudnal memorial institute of business management, V. Hostel complex opposite Veterinary Hospital
Sedam Road Gulbarga- 585 105 (Karnataka) Email: nb.hallappgol@gmail.com

Abstract: The growing popularity of social networking sites (SNS) among the internet users demands an introspection of
personal & social behavior of human beings. Today more than 1.5 billion people across the world have their profiles in social
networking sites viz., Facebook, Twitter, hi5, MySpace etc. No doubt these social networking sites provide employments,
marketing, personal growth & corporate growth too. In the view of positive approach these social networking site have greater
effect on personal life to connect the world by professional, to improve English for business commutation & make new friends
and on the corporate growth to build brand image in the world of business. To succeed in the connected world, marketers must
create. Connected brands; brands that continuously engage with people when they want, where they want and how they want
– especially through social media. But in the negative point of view it’s a time consuming, neglecting the health effect on
continuous users means of addicted to these social networking. So in this paper we have focused on the positive as well as
negative effect of this S.N.S

Keywords:  Youth of India, corporate, employs, personnel life.
INTRODUCTION: Social networking phenomenon has
emerged over the past ten years ,in that time social network-
ing sites have grown from a niche to a mass online activity, in
which millions of internet users are engaged both in their free
time and at work time .No matter male, female well educated
peoples, children’s elders or any others they are using and
talking about social media because they enjoy the advan-
tages of free services of communication, content sharing ,
meeting new peoples, making friends through the social me-
dia services. The most of social media sites nowadays like
facebook, youtube, twitter, MySpace, LinkedIn, orkut, etc.,
are free of charge to registration. In this paper I focused on

the effect of these social networking sites on the marketing,
employees, corporate, in both positive as well as negative
phase. The purpose of this paper is to review the rising use
of social networks by people as a marketing tool, as a com-
munication to between management and employees to en-
sure that employees are productive.

CLASSIFICATION OF SOCIAL NETWORKING : Social
media has different forms of production. According to
Constantinides and Fountain social media could be divided
into five main categorizations based on their application types:
Blogs and podcasts, social networks, communities, content
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aggregators, virtual worlds.
Table 1 Five categories of social media and their related tools

Use of social networking : Social media tools are used for
various purposes. You may need social networking sites for
building and maintaining the peer relationships, instant mes-
sengers for communication, online forum for expressing your
opinions the usage of social media into three types: individu-
als, government, and business.

For individual users, first of all, social media creates a new
way of communication beyond the traditional way of email,
phone call, and text messaging. Secondly, with the UCCs made
in social media sites, it provides a new source of collective

knowledge, and user can seek answers to specific questions
from those one-on-one or one-to-many dialogs within his
network. Users also have opportunities to join online com-
munities or different groups based on any interest or hobby
to interact with others, keep up with the world, and seek
advice between each other. On the other hand, more and
more people view the social media as a new entertainment.
They use it for entertainment purpose and enjoying the life,
spend the idle time, and recharge themselves after the work.
Furthermore, it shows that a large number of users have a
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strong desire for self expression and self-satisfaction. They
may post UCCs or update status, reply others, post photos
and record their daily lives and thoughts to derive a sense of
self-assurance and belonging from such self-expression. In
addition, with the huge 3 Online. database since each site has
gathered millions of members’ information, it can be used as
online world wide directories of people.

For government, they could easily reach a large number of
people to disseminate information and receive feedback for
governance purpose. Law enforcement agencies also use
social websites, and they may search the profiles, updates
and UCCs to collect required incriminating evidence of sus-
pects. They can also post surveillance photos and related
information for seeking help from other users. Moreover, there
are more and more election campaigns utilize social media as
their campaign strategies.

For business purpose, social media provides rich features for
online networking and UCCs, which is essential for a com-
pany intranet. They could conduct everyday operations on
the site. Meanwhile, business can also benefit from external
networks their employees maintain on the open social webs.
For example, they can use external social web for recruitment
and information gathering. And the most significant utiliza-
tion is in marketing. There are increasingly businesses now
post their product release announcement, photos to such
social media sites like YouTube, Facebook, Flicker for prod-
ucts promotion. They also monitor the comments replied by
potential customers about their products.

Social networking sites:
Social networking sites are structures consisting of mem-
bers that share one or more specific types of special interests,
such as values, visions, ideas, financial, exchange, friends,
kinship, dislike, conflict, trade, web links, and so forth. Online
social networks are built on the concept of tradition networks,
but without relying on the face-to-face initial. Boyd and Ellison
clearly define social network sites as web based services that
allow people: firstly, construct a public or semi-public pro-
file within a bounded system; secondly, articulate a list of
other users with whom they share a connection; and thirdly,
view and traverse their list of connections and those made
by others within the system.

Main audience End User Feature General Features
MySpace Teens, young people Blog, video, photo, address book, Browse profiles, search, and invite new

bulletin calendar, email people, film/comedy/music forum, favorites,
videos, classifieds, and events.

Orkut Teens, young peoplePhoto, video, bookmarks,scrap Friends (rank, best, good, acquaintances),
book, profile, testimonials search, communities, Orkut media, news

LinkedIn Business professionals Connections, network data, email list, People search, jobs,hiring, categorized
recommendations service Providers recommendations, ask a

question from professionals
Facebook Students Profile, friend finder, photos, My Shares,

notes, events, inbox Browse profiles, search, invite new people

Most social network sites provide a mechanism for users to
leave messages on friends’ pages. This feature typically in-
volves leaving “comments”, although sites may name differ-
ent labels for this feature. Meanwhile, social network sites
vary greatly in their features and user base. Some social net-
work sites target people from specific geographical regions
or linguistic groups, some others are designed with specific
ethnic, religious, sexual orientation, political, or other iden-
tity-driven categories in mind. Bellow Table compares the
characteristics of four popular social networks.
The purpose of social network sites vary as well, it may help
to connect to classmates, establish friendship, find business
partners, look for same interest buddies, or romantic relation-
ships. For example, Classmates.com is a typical social net-
work site designed for keeping contact with friends and ac-
quaintances, LinkedIn is more business oriented which used
to seek professional or business associates, Myspace is fo-
cusing on music service, and Facebook is much more used in
peer-relationship and welcomed among college students.
However not all websites started as a social network site,
some may focus on instant messaging service (for example,
Tencent), forum discussion or others, and implement social
network features gradually

Social Networking as a Marketing Tool: Report on social
media trends indicate increased use rate amount the popula-
tion there are many studies suggest people have already
adopted online social network as an integral part of their life.

Shift in consumer attitudes: Social media is actually becom-
ing a new source of consumer creativity, influence and em-
powerment. Study the consequences of social networking
on the marketing practice, and it brings a visible shift in con-
sumer attitudes:
There are growing needs for online service, customer inter-
action with both marketers and peer communities.
The value perceptions are based on the feeling of achieve-
ment through personal gratification instead of traditional cus-
tomer value approach.
Consumer behavior is increasingly influenced by peer opin-
ions.

In result, the customer decision making process regarding to
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their new buying attitudes has also turn into more complex
one (Figure 1). Besides the traditional marketing Mix (A) and
uncontrollable personal factors (B), two more influencers have
to be considered in digital marketing environment: one is online
controllable experiences given by websites (C), such as sites’
usability, interactivity and so on, and another is online un-
controllable marketing factors (D), including weblogs writ-
ing, podcasts, forums, which created by customers them-
selves, are not controlled by marketers. As the emerging of
Web 2.0 technology becomes mature, the influencing con-
sumer behavior by means of traditional marketing media and
practices becomes less effective. Consumer preferences and
experiences about products are increasingly based on inputs
provided by element C and D. consumers do not trust tradi-
tional marketers as they used to, there are 70% people tune
out ads much more and show a negative attitude to marketing
than years ago. Consumers nowadays prefer to read peers
online generated reviews which they consider more reliable
before they decide which product to choose, and 80% of
those consumers admit those reviews affect their buying de-
cisions. After using the product, they can post the feedback
and experience reviews online in the form of Weblogs, social
networks, podcasts, forums (D), which influences more new
consumers. And this will lead to customer advocacy which is
the ways to enhance user experience and meet their informa-
tional needs, and it will be the key element to success for
marketers.

Factors Influencing Customer Buying Process

Following is the list of Top 10 Social Networking Sites By
Number Of Users
S.No.  Social Networking Sites No. of Users
1  www.Facebook.com 300 million

2  www.Myspace.com 264 million

3  Windows Live Spaces 120 million

4  www.Habbo.com 118 million

5  www.Friendster.com 90 million

6  www.hi5.com 80 million

7  www.Tagged.com 70 million

8  www.Orkut.com 67 million

9  www.Flixter.com 60 million 

10  www.Netlog.com 54 million

According to media reports, Indian organizations use social
media much more than the global average and their counter-
parts in emerging economies. Our study of social media mar-
keting practices among various social media-savvy organi-
zations in India has thrown up some good insights.  
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Why social media:

95.7% of the surveyed social media-savvy organizations in
India use the medium to build communities and advocate us-
age while 76.1% use social media as a platform to highlight
brand news. Around 16% of organizations, which use social
media for both the above reasons, also use it for customer
service, lead generation, and research indicating high social
maturity and moving toward getting business meanings out
of engagements.

Which social media platform:
Facebook most important platform for marketers in India for
engaging customers, followed by Twitter, YouTube and
blogging
Almost half of the social media-savvy organizations are
already using emerging platforms such as Pinterest, Google
Plus, and Foursquare. More than half of the social media-
savvy organizations surveyed regularly engage with bloggers
or online influencers who have authority and strong follow-
ing.
Active Facebook users in India: 88,000,000
Position in the top list : 02
Population: 1,205,074,000
Penetration; 7.30%
India - Users by cities

Major Cities Total Users
Delhi 6200000
Agra 320000
Jaipur 26000
Patna 540000
Calcutta 2800000
Nagpur 640000
Mumbai 6400000
Hyderabad 3600000
Bangalore 4200000
Chennai 3400000
Madurai 240000

India - Gender distribution
Female: 24 %
Male: 76 %
There are 76% male users and 24% female users in India,
compared to 46% and 54% in United States and 47% and 53%
in Brazil
Age Distribution:

Age M F
13-18 13600000 4600000
18-25 30000000 10600000
25-35 15800000 4600000
35-45 4200000 1260000
45-55 1440000 480000
55-65 940000 280000
65+ 400000 —-

Age Percentage of Users
13-15 4%
16-17 9%
18-24 49%
25-34 27%
35-44 7%
45-54 2%
55-64 1%
65-100 1%

India Facebook demographics is other social media statistics
we monitor. The largest age group is currently 18-24, fol-
lowed by the users in the age of 25-34.
Relationship Statuses:

18-25 25-35 35-45 45-55 55+
Single 18000000 3800000 154000 — —
In relation 2200000 500000 — — —
Engaged 440000 220000 — — —
Married 1020000 4200000 1700000 640000 260000
No data 18940000 11680000 3544200 1241240 1352200

Education:

Users Percentage
College Graduate  34000000 38.6
In college  4600000 5.2
No data  49316000 56.2

Positive effect of social networking:
1. Social networking websites provide an opportunity for
management to have faster contact with their subordinates,
if there is an issue that needs immediate attention, a manager
can send a message through social networking websites and
the internet to their employees to get the information they
need to make a decision.
2. Social networking is bringing a broad new range of tech-
nology innovations to communication multimedia, presence,
interactivity, etc,. now, customers are not only looking for the
value of the producats, but for corporate values that make
sense. Being visible and personalizing communication are
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the silver bullets, even for B2B business, as well as the need
to let go of some of their image control.
3. Employee Mobility will increase as employees increase their
visibility and make their expertise available to communities,
inside or outside their organizations, they will be more fre-
quently solicited this will also happen as they grow the num-
ber of online contacts they maintain as along as these links
are meaningful.
4. Social networking may allow increased revenue as a result
of the changes in communication and innovation

Negative Effect of  Social Network:

1. It effect on relationship, any body can access the personal
information by social networking sites, it results in damage
the relationships  and make life miserable.
2.  After drags and alcohol addiction if the world is facing any
new type of addiction disorder then that is social networking
addiction.
3. Its effects productivity, people spent hours chatting with
their friends and browsing profits on social networking sites,
it becomes a compulsive habit to visit own profile several
times in a day for checking friends updates changing status
and commenting on other photos and videos finally it diverts
employees attention from the office work.
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HOMEOPATHY FOR INDIAN POPULATION
Dr(Mrs)Varsha Padhye

Consultant Homoeopath, 11-3-143 Jain Temple Road, Raichur 584101, www.drpadhye.com

Homoeopathy is a therapeutic system of medicine based on the Law of Similars that is Similia Similibus Curentur.
Indeed, the word itself is from the Greek-Homoion meaning ‘Similar’, and Pathos meaning ‘Disease’. The Law of
Similars means that a remedy which creates symptoms and conditions in a healthy person will cure a sick person
manifesting similar symptoms.

Homeopathy is founded by German physician Dr. Samuel Hahnemann in1976, as part of its global strategy ‘Health
for All’ in the 21st Century, WHO (World Health Organization) has supported the integration of conventional and
alternative medicines to improve the quality of health care. The Government of India developed the homeopathic
system of medicine by setting up a homeopathic enquiry committee way back in 1948, and today it is accepted as
one of the National Systems of Medicine.

There are over 3,00,000 qualified homeopath practitioners, 7,500 government clinics, 307 hospitals, and 180 Teaching
Institutes affiliated to Universities existing in India specific to Homeopathy.

Now according to WHO, Homeopathy is the 2nd largest system of medicine with a growth rate of 20-25% every year.
The growing popularity of Homeopathy and its legal acceptance has been seen in 66 countries. Homoeopathy came
to India in early 1810, with travelers, missionaries and military personals from the West. Homeopathic education is
regulated by central Council of Homoeopathy (CCH); a statutory body under the Ministry of Health & Family Welfare,
formed in 1973 through Act of Parliament is one of Professional Councils of University Grants Commission (UGC),
which monitors all higher education across India. In India, over 100 million people use homeopathy as their only form
of medical care. According to an A.C. Nielsen survey in India, 62% of current homeopathy users have never tried
conventional medicines and 82% of users would not switch to conventional treatments. Around 10% of India’s
population—more than 100 million people—depend solely on homoeopathy for their health care, according to the
Indian government.

Homoeopathic medicines have treated varied number of infectious, Allergic, metabolic, malignant, and acute as well
as chronic diseases from pediatrics to geriatric population. Homeopathic medicines are easy to administer, they are
sweet medicines, taken orally.  Homoeopathy cures the disease from its root cause; it increases resistance and
immunity of the patient. Homoeopathy treats patient’s disturbances on physical, mental and emotional level in an
integrated manner. Homoeopathy is a non evasive treatment which treats many ailments only by oral administration
of medicines, thus avoiding surgery in cases such as excessive bleeding from uterus, sinusitis, tonsillitis, kidney
stones, piles, fissures etc. Long before antibiotics and improved hygiene started to change the impact of epidemics
in the western world, homeopathy was used with great success in several epidemics like cholera and the Spanish flu.
In Recent epidemics of chikengunia, swine flu, brain fever homeo medicines have been used in India effectively as
both curative and preventive remedies. Homeopathy is an integral part of the healthcare system and deeply respected
by the people of India.

Friends, since twenty three years I am practicing classical
homoeopathy in Raichur. I have tried to spread importance
and efficacy of homoeopathy in and around Raichur district.
In this congress I take an opportunity to present to you all
brief introduction, spread and usefulness of homoeopathy
for Indian population. As it is organized by swadeshi  vijnyana
andolana, I have given evidence of presence of main prin-
ciple of homoeopathy in ancient Indian literature.

Homoeopathy is a therapeutic system of medicine based on
the Law of Similars that is Similia Similibus Curentur. Indeed,
the word itself is from the Greek-Homoion meaning ‘Similar’,
and Pathos meaning ‘Disease’. The Law of Similars means
that a remedy which creates symptoms and disease condi-
tions in a healthy person will cure a sick person manifesting
similar symptoms. In incurable disease states, the same medi-

cine will act as the best palliative. In the course of time this
system is evolved where exact observation, correct interpre-
tation and rational application of knowledge of medicine helps
in long lasting cure. This system of therapeutics was founded
by German physician Dr. Samuel Hahnemann in year 1796.
Theory of Potentisation , minimum dose and individualiza-
tion make this science a unique in the field of medicine.

Potentisation is the method of preparation of medicine in
which dynamic energy of crude drug is aroused by recurrent
succusions and triturations. Potentisation reduces the quan-
titative amount of crude drug substance and increases its
medicinal or therapeutic properties. Inert substances in their
crude form exhibit different medicinal properties when they
are potentised. Eg. Natrum mur is a medicine prepared from
common salt. This sodium chloride after potentisation pro-
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duces vast medicinal properties. We have cured asthma, in-
fertility, chronic infections, migraines and varied no. of dis-
eases with this potentised common salt.

Homoeopathy believes in the concept of vital force, the force
which in its equilibrium state maintains health of individual.
Same vital force when is deviated from its state of equilibrium
produces disease symptoms. As the vital force is dynamic in
nature, carefully selected single potentised medicine of
homoeopathy stimulates the vital force with its minimum dose
just to arouse a reaction and get it freed from the disease
symptoms.

Individualization is another unique characteristic of this sci-
ence. Every individual is unique in his or her genetic, mental,
physical make up and their reaction towards environmental
changes. Therefore selections of homoeopathic remedies dif-
fer according to individual signs and symptoms.

Roots of similia similibus curenter,[let like be cured by likes],
principle on which homoeopathy is based are found in an-
cient literature of Indian puranas

According to srimad bhagvat, written by Maharishi vyasa in
skand 1, chapter 5, in verse 33, Narad muni says to maharishi
vyasa, Aamayoyaschbhutanamjayate yen suvrat Tadev
hyamayamd ravyam napunatechikitsetam

Translation- Oh Suvrat, don’t you know that the thing which
can cause the disease in the living being, it can treat also the
same condition when given as a medicine.

This shows that origin of homoeopathy is found in our an-
cient literature .Dr. Hahnemann has bought this system of
medicine in the most scientific and complete manner before
the modern world.

Homeopathy is founded by German physician Dr. Samuel
Hahnemann in1796. As part of its global strategy ‘Health for
All’ in the 21st Century, WHO (World Health Organization)
has supported the integration of conventional and alterna-
tive medicines to improve the quality of health care.

Now according to WHO, Homeopathy is the 2nd largest sys-
tem of medicine with a growth rate of 20-25% every year. The
growing popularity of Homeopathy and its legal acceptance
has been seen in 66 countries. Homoeopathy came to India in
early 1810, with travelers, missionaries and military personals
from the West. The Government of India developed the ho-
meopathic system of medicine by setting up a homeopathic
enquiry committee way back in 1948, and today it is accepted
as one of the National Systems of Medicine.

Homeopathic education is regulated by central Council of
Homoeopathy (CCH); a statutory body under the Ministry of
Health & Family Welfare, formed in 1973 through Act of Par-
liament is one of Professional Councils of University Grants
Commission (UGC), which monitors all higher education
across India. In India, over 100 million people use homeopa-

thy as their only form of medical care. According to an A.C.
Nielsen survey in India, 62% of current homeopathy users
have never tried conventional medicines and 82% of users
would not switch to conventional treatments. Around 10%
of India’s population—more than 100 million people—de-
pend solely on homoeopathy for their health care, according
to the Indian government.

There are over 3,00,000 qualified homeopath practitioners,
7,500 government clinics, 307 hospitals, and 180 Teaching
Institutes affiliated to Universities existing in India specific
to Homeopathy.

Mahatma Gandhi said,” Homoeopathy cures a large percent-
age of cases than any other method of treatment and is be-
yond doubt safer and more economical and most complete
science”. Homoeopathic medicines have treated varied num-
ber of infectious, Allergic, metabolic, malignant, psychoso-
matic, musculoskeletal and acute as well as chronic diseases
from pediatrics to geriatric population. Homeopathic medi-
cines are easy to administer, they are sweet medicines, taken
orally. Because of their easy administration children love this
treatment. As sensitivity at younger age group is high, kids
require only two or three doses of the medicine. Single drug
with minimum dose is the essence of homoeopathic treat-
ment. Homoeopathic treatment increases immunity of chil-
dren, they start eating and sleeping well, in short parents are
happy to watch healthy development of their children.

Homoeopathy cures the disease from its root cause; it in-
creases resistance and immunity of the patient. Homoeopathy
treats patient’s disturbances on physical, mental and emo-
tional level in an integrated manner. Homoeopathy is a non
evasive treatment which treats many ailments only by oral
administration of medicines, thus avoiding surgery in cases
such as excessive bleeding from uterus, sinusitis, tonsillitis,
kidney stones, piles, fissures etc.

 Long before antibiotics and improved hygiene started to
change the impact of epidemics in the western world, home-
opathy was used with great success in several epidemics like
cholera and the Spanish flu. In Recent epidemics of
chikengunia, swine flu, brain fever homeo medicines have
been used in India effectively as both curative and preven-
tive remedies. Homeopathy is an integral part of the healthcare
system and deeply respected by the people of India.

Twenty first century has brought many challenges for
healthcare system in India. There are many changes in the
life style of people due to urbanization, liberalization, pollu-
tion, increase in nuclear families etc. there are changes in
food habits of people, lack of exercise, increased work pres-
sure, increase stress in minds of people because of natural
and manmade calamities. These all factors have changed the
disease expressions in Indian population. There is decrease
in no. of infective diseases and increase in no. of psychoso-
matic, metabolic, allergic, malignant diseases in urban as well
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as rural population. Homoeopathy with its integrated approach
towards mind and body of patient has much to offer in the
health care sector of India in this twenty first century.

Thus homoeopathy with its ever increasing popularity
amongst Indian population will always be an integral part of
Indian health care system.
Long live homoeopathy.

MEDICINAL AROMA THERAPY
Dr. Jamuna.N

Natural Therapy Centre, #167, 1st Floor, 7th Corss, 2nd Main Road, Azad Nagar, Chamarajpet, Bangalore-560 018
drjamuna_n@yahoo.co.in naturaltherapycentre@gmail.com

Medicinal Aromatherapy: utilizes therapeutic grade essential oils to treat physical, emotional, and mental disorders. Essential
oils are the pure natural elements derived from plant life. Essential oils can be used to bring the body into balance so that it can
heal more quickly - often without the side effects of pharmaceuticals. While essential oils are effective on their own, they can
also work in collaboration with conventional medicine.

With the guidance of a certified Medicinal Aromatherapist, you can use essential oils to help build your immune system, think
more clearly, breathe more deeply, improve digestion, heart and general health ailments. Essential oils can be used to treat
specific conditions whiling improving your mood and calming your mind.

In India the records indicates, that herbs have been in use for treating disease since ancient times reference to the curatives
properties of some herbs in the Rigveda between 3500 and 1800 BC.

Aromatherapy has an ancient history going back 3,500 years. Parallel development of distillation methods in Egypt, Mesopotamia,
India, and China saw the use of essential oils in the medical systems of each culture. Aromatherapy is the art and science of
using aroma and scent to rejuvenate, revitalize, and heal the body. Distillation of plant materials produces essential oils, which
are the active principle or life force of the plant. Completely different in nature from vegetable oils

Medicinal Aromatherapy :utilizes therapeutic grade essential
oils to treat physical, emotional, and mental disorders. Essen-
tial oils are the pure natural elements derived from plant life.
Essential oils can be used to bring the body into balance so
that it can heal more quickly - often without the side effects of
pharmaceuticals. While essential oils are effective on their
own, they can also work in collaboration with conventional
medicine.

With the guidance of a certified Medicinal Aromatherapist,
you can use essential oils to help build your immune system,
think more clearly, breathe more deeply, improve digestion,
heart and general health ailments. Essential oils can be used
to treat specific conditions whiling improving your mood and
calming your mind. In India the records indicates, that herbs
have been in use for treating disease since ancient times ref-
erence to the curatives properties of some herbs in the Rigveda
between 3500 and 1800 BC. Aromatherapy has an ancient
history going back 3,500 years. Parallel development of distil-
lation methods in Egypt, Mesopotamia, India, and China saw
the use of essential oils in the medical systems of each cul-
ture. Aromatherapy is the art and science of using aroma and
scent to rejuvenate, revitalize, and heal the body. Distillation
of plant materials produces essential oils, which are the ac-
tive principle or  life force of the plant. Completely different in
nature from vegetableoils.

In the eastern cultures of India and China, however, the tradi-
tion remained unbroken. Vaidyas, ayurvedic physicians,
treated Indian royalty with dried and fresh herbs, floral wa-

ters and aromatherapy oil massage..

TRIYANKPATHANA YANTRA  ALEMBIC DISTILLATION
In 1975 ,arceological survey of Indus Valley (which runs the
length of modern Pakistan), Dr. Paolo Rovesti found an un-
usual terra-cotta apparatus, displayed along with terra-cotta
perfume containers, in a Taxila museum*

In India the records indicates, that herbs have been in use for
treating disease since ancient times reference to the curatives
properties of some herbs in the Rigveda between 3500 and
1800 BC. Aromatherapy has an ancient history going back
3,500 years. Parallel development of distillation methods in
Egypt, Mesopotamia, India, and China saw the use of essen-
tial oils in the medical systems of each culture. Aromatherapy
is the art and science of using aroma and scent to rejuvenate,
revitalize, and heal the body. Distillation of plant materials
produces essential oils, which are the active principle or life
force of the plant. Completely different in nature from veg-
etable oils.

ARKA Definition
*  Arka is a liquid preparation obtained by distillation of cer-
tain liquids or drugs soaked in water using the Arkayantra or
any convenient modern distillation apparatus.

Method of preparation of ARKA
* The drugs are cleaned and coarsely powdered. Some quan-
tity of water is added to the drugs for soaking and kept over-
night.
* This makes the drugs soft and when boiled releases the
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essential volatile principles easily.
*  The following morning it is poured into the Arka yantra and
the remaining water is added and boiled.

Method of preparation of ARKA
* The vapour is condensed and collected in a receiver.
* In the beginning, the vapour consists of only steam and
may not contain the essential principles of the drugs.
* It should therefore be discarded. The last portion also may
not contain therapeutically essential substance and should
be discarded.
* The aliquots collected in between contain the active ingre-
dients and may be mixed together to ensure uniformity of the
arka. Characteristics of ARKA
* Arka is a suspension of the distillate in water having slight
turbidity and colour according to the nature of the drugs
used and smell of the predominant drug.

Essential oils have been produced in India for thousands of
years but usually were only available to the royal classes and
their physicians. Thus, Ayurveda’s strong tradition in the
use of medicated oils (Bhrami, Neem, Maha-Nayaran,
Dashmool, etc.) and limited traditional use of essential oils.

Essential oil are volatile, natural substance that are the actual
immune system of the plants from which they are extracted.
Traditional ayurvedic practices include fumigation by burn-
ing neem leaves, use of holy basil or rose petals in water while
bathing, and burning incense sticks during meditation. has
survived in almost all cultures.

In the eastern cultures of India and China, however, the tradi-
tion remained unbroken. Vaidyas, ayurvedic physicians,
treated Indian royalty with dried and fresh herbs, floral wa-
ters and aromatherapy oil massage..

Dr. Valnet had two students who did their internship with him
who were responsible for expanding his work. Dr. Paul Belaiche
and Dr. Jean Claude Lapraz. They discovered that essential
oils contain antiviral, antibacterial, antifungal and antiseptic
properties as well as being powerful oxygenators with the
ability to act as carrying agents in the delivery of nutrients
INTO the cells of the body.

Essential oils are volatile, natural substance that are the ac-
tual immune system of the plants from which they are ex-
tracted.  Essential oils has antiseptic, antibiotic, antiviral, anti-
inflammatoryTHE EXTRACTION OF VOLATILE OILS :
* These are extracted from stems and flower and are the life
force of the respective plants.  There are two ways of extract-
ing the oil.

(1)  Steam distillation
(2)  Expression
Distillation in an effective method of extracting essential oils
from plants. Sometime the plant material has to be crushed or
broken up or chopped in order to make the oil cell more acces-
sible to the Steam and (help in escape or release the oil from

oil glands) Steam is directed to the grid and is forced through
the tightly packed plant material.  Thus liberating the volatile
molecules.    The steam and the essential oil cells thus liberat-
ing the volatile molecules.  The steam and plant vapour rice
and travel via pipe into a cooling chamber.  As the 2 vapours
are cooled down inside the pipe they condense and reform
into the water separate quickly essential oils are less dense
than water and will float making the separation easy.

* Expression : is a mild process used only for extracting the
essential oils from citrus fruits and is simply the Squeezing or
pressing of the peel of Citrus fruit, which release  the oils.

* The Glandular tissues is made of glands which are special
structure containing some secretary products.  Glands may
consists of single isolated cells are small groups of cells with
or without a central cavity 2 type of gland internal or external.

* Internal oil glands secreating essential oils as in the fruit
and leaves of orange, lemon, pumelo, etc.,

* External glands are commonly short having tipped by glands
where the gummy substance are secreted.

CHEMICALLY :
* The essential oils are mixture of unsaturated hydrocarbons,
alcohol, aldehydes, ketones.  The empherical compositions
of terpenoids is given by the formula (C5H8)a of  (C5H8)nO.
The other common essential oil with their chief constituent
are

Oil of Cardamon
Terpineol
Oil of Cajeput
Oil of Caraway
Limonene
Oil of lemon grass
Citral
Oil of Camphor
Camphor
Oil of roses, geranium
Linalool
Lavender
Oil of peppermint
Menthol
Oil of Eucalyptus
cineal
* The essential oils are responsible for the odours and flavours
associated with the plants.  There fragrant smelling substance
final application in Medicine food flavouring and perfumery
. olto wallach in 1887 Suggested that the Skeletal Structure of
all naturally occurring terpenoids are built of isoprene units.
* Terpenes are classified according to the no. of unit iso-
prene Monoterpenes, Sesuquiterpenes Diterpenes triterpenes
Subdivided into acyclic or Cyclic. To get one drop of oil, you
may require distilling 100 gm of plant material This is the most
perfect way to improve our home environment, either to help
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us relax, relieve tension and headaches, dispel odors, or just
create an atmosphere of peace and harmony. If you have chil-
dren, or suffer from Emphysema, Sinusitis, Asthma, and aller-
gies, diffusing essential oils into your home will make an es-
sential difference for you and your family’s health

GENERAL PROPERTIES OF ESSENTIALS
1. The terpenes are camphors are colourless pleasant smell-
ing and highly refractive liquid.
2. They are volatile in stream they are unsaturated crystalline
compounds.
3. Detoxified removes waste material from our blood steam
oxygenate as oxygen is added it has an effect of stimulating
the tissue.
4. Regulates and balance body functions. Improves circula-
tion by regulating the action of capillaries.
5. Restores vitality they evaporate quickly. Regulates and
balance body functions.
6. Helps balance the nervous system and has the power of
healing rapidly.

BLENDING
* Essentials oils are highly concentrated and must be diluted
in vegetables oils for 3-4 drop of essential oil, 5 ml of carrier oil
to be mixed.
* Some benefits of medicinal aromatherapy:
* helps relieve pain from chronic illnesses
*  dries up cold sores and shingles sores fast
* heals wounds, burns and bruises quickly
* relieves PMS and menopausal symptoms
* relieves pain from endometriosis
* soothes muscle aches and pains
* clears yeast infections, ringworm and athletes foot
* assists digestive disorders
* eases depression and anxiety
* calms nerves and promotes sleep
* reduces headache/ migraine pain

MEDICINAL AROMATHERAPY FOR WOMEN:
* Women in today’s modern world face challenges that create
emotional stress that has a direct effect on their physiology.
Stress may cause delays and irregularities in the menstrual
cycle, block feelings of sensuality, and interfere with concep-
tion. It is only in recent years that women’s delicate and com-
plex physiology has been given the attention it deserves by
the conventional medicine establishment. Unfortunately, con-
ventional medicine often resorts to drastic and radical mea-
sures that do not harmonize with today’s woman’s needs.
The new millennium woman is seeking the gentler healing
practices that respect the intricacy of the female rhythms,
focus on prevention, and enhance her sense of well being.
Although various forms of alternative healing practices offer
solutions to many women’s health issues,
MEDICINAL AROMATHERAPY offers unique advantages
for women.

* Aromatherapy is a form of healing that uses volatile aro-
matic oils “essential oils” (not to be confused with “flower
essences”) distilled from a variety of fragrant plants and plant
parts, for example, flowers (Rose), fruits (Orange), whole plants
(Lavender), medicinal herbs (Chamomile), spices (Vanilla) or
resins (Frankincense). Unlike other modes of healing,
Aromatherapy offers a sensory journey to health that in-
volves the delight in the fragrant treatment (e.g.
aromatic bath or massage) and gently helps the body to re-
balance and heal itself. Part of the healing comes from liter-
ally taking the time to smell the roses... something that women,
with their keen sense of smell, can greatly appreciate. Many
essential oils are antiseptic and act as natural antibiotics ef-
fective against viruses, fungi, as well as bacteria. Their com-
plexity prevents the development of resistance, a major con-
cern with prescription antibiotics. As you will see below,
Aromatherapy is a very valuable form of alternative medicine
that is both practical and enjoyable. Aromatherapy can be
practiced alone or complementary to other alternative forms
of healing. In Europe conventional medicine is very success-
ful in its integration of Aromatherapy into the mainstream.

Feminine Health conditions
* Aromatherapy is wonderful for treating common feminine
complaints such as yeast infections, Cellulite, Menopause,
PMS and irregular periods. Some essential oils contain phyto-
estrogen precursors that can be used to balance the repro-
ductive hormones that tend to fluctuate during
perimenopause and menopause. These hormone-balancing
essences enhance the body’s own ability to balance irregular
or heavy periods. Other essential oils can be applied to pre-
vent stretch marks during pregnancy or to promote/reduce
the flow of milk during nursing. Since the sense of smell is
estrogen dependent, it is often greatly diminished after meno-
pause, causing the woman great distress. Specific essential
oil administration can be of significant benefit to restore smell
loss in general.

Mood, Energy and Fitness
* Essential oils have many uses, however the fact that our
sense of smell is linked to the deep emotion and memory
centers in the brain, makes Aromatherapy a very powerful
instrument for emotional healing and stress reduction. Clini-
cal depression afflicts millions of women and certain essen-
tial oils (e.g. Neroli) are known for their calming effects, while
others, such as Rosemary, will restore energy, and enhance
mental alertness. Some oils have a balancing effect on mood,
and they will stimulate or relax as needed. For the spiritual
woman, Aromatherapy is a wonderful tool to create her in-
door fragrant sanctuary. The Athletic woman can success-
fully use Aromatherapy to invigorate and enhance fitness,
treat muscular aches and pains, and cure athlete’s foot.

Personal Care and Sensuality
* It is natural for women to surround themselves with fra-
grance to enhance their attractivity and sensuality.
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Aromatherapy is widely used for beauty care and rejuvena-
tion, since many of the oils have skin regeneration effects.
Aromas, such as in a pampering with application , will sharpen
the senses and enhance all of life’s pleasures, including li-
bido. This is more than pure indulgence; Hippocrates, the
Father of Medicine, stated already in 500BC that “the best
way to health is a fragrant bath .Scientific studies have dem-
onstrated that indeed, pleasant aromas promote the release
of the body’s natural “feel good” molecules and simulta-
neously stimulate the body’s immune system, thus promot-
ing a healthy physiology.
* An aromatherapy consultation consists of going over your
medical history, setting goals for your desired outcome, choos-
ing and testing appropriate oils that may be helpful, and re-
ceiving customized essential oil tinctures for home use. work-
ing together to customize the right formula for client/patien

METHODS ESSENTIAL OILS ARE USED
* Historically, there have been three models for using essen-
tial oils: the French, the German, and the English.
* The English traditionally dilute a small amount of essential
oil in vegetable oil and massage the body to relax and relieve
stress.
* The French prefer to ingest (swallow) therapeutic-grade
essential oils. Many French practitioners have found that

taking the oils internally is highly effective.
* The Germans recommend inhalation of the essential oils.

METHOD OF USING THE OILS
* Vapourisation : Using in diffuser, good method to destroy
bacteria.
* Steam inhalation : Take some streaming water in bowl or
use a steamer. Add 3 drop of essential oil and inhale, good for
congestion
* Cotton plug : 2  drops of essential oil in cotton plug and
sniff.
mud pack : The Mud pack is supposed to calm down the
senses and rejuvenate the body and mind. It also acts as
secret for youthful skin with no wrinkles. The mud retains the
moisture of the body intact, open the pores of the skin to let
it breathe, relives internal congestion and pain and promotes
elimination of morbid This thermal mud even lends itself to
vegetal values, to oils and essences that amplify the thera-
peutic effect other than the attested potency in the
osteo-articulatory field; for instance in cases of venous in-
sufficiency, stress, exhaustion or debility. can be sure effec-
tive solutions for: various nutritive problems, sleep distur-
bances, stress, nervousness, and exhaustion, which most of
the time are not easy to treat on a pharmaceutical level, due to
high social costs.

“AN INTEGRATIVE MANAGEMENT OF GUILLIAIN BARRE SYNDROME- A CASE STUDY”
Dr. Shilpa Raga1, Dr. DeeptiBagewadi2

, Dr.Vijaykumar.Dandavatimath3

Final year PG Scholar, Dept of Panchakarma, K.L.E.U’S B.M.K Ayurveda Mahavidyalaya Belgaum.1, Lecturer,Dept of Physio-
therapy, K.L.E.U’S B.M.K Ayurveda Mahavidyalaya Belgaum2,Reader,Dept of Panchakarma, K.L.E.U’S B.M.K Ayurveda

Mahavidyalaya Belgaum3.

Abstract:  A known case of GuilliainBarre syndrome approached with a difficulty of using bilateral upper limbs and lower limbs.
A 42yr old male presented with a history of acute onset of pain in both Upper limbs and Lower Limbs associated with tingling
sensations of both hands since 6months. He was admitted and taken early treatment for 15 days in local hospital. After 6 months
when patient approached, he was having hypotonia in bilateral upper and lower limbs and diagnosed as GuillainBarre Syndrome
(GB Syndrome) with difficulty in sitting and standing independently. Treatment planned was SarvangaMruduabhyanga
(Dhanwantarataila) followed by SarvangaPareesheka for 3days. Next 7 days SarvangaMruduAhyanga followed by
ShashtikaShaliPindasweda, MustadiRajyapanaBasti in 3 parts (7days) as Snehana, Swedana and Basti helps in controlling and
pacifying Vatadosha and Physiotherapy helps in strengthening the muscles and facilitation of tone. At the time of discharge
patient was able to sit independently for 15 to 20 mins and stand with support for 10mins. Marked improvement was seen in the
trunk muscles where as the lower limb muscles were still hypotonic.

KEY WORDS: GB Syndrome, Physiotherapy, MustadiRajayapanaBasti

Introduction: Guillain–Barré  syndrome, is an acute polyneur-
opathy, a disorder affecting the peripheral nervous system
and diagnosis is usually made by nerve conduction studies
and with studies of the cerebrospinal fluidand a prevalence
of  one to two cases per 100,000 people annually. Treatment
by intravenous immunoglobulins or plasmapheresis, together
with supportive care, the majority will recover completely [1].
Ayurvedic parlance it can consider undermajjagatava
talaxanas[2] and bahya-abhyantarasneha  line(oleation
therapy) of treatment will give better results to overcome dis-
ease from root level[3].

Case Report:A 42-year-old male, has approached OPD pre-
sented with difficulty in using bilateral upper and lower limbs
since 6 months. History revealed that patient was apparently
healthy 6 months back later he suffered with pain in both
upper and lower limbs. Suddenly developed difficulty in us-
ing the four limbs for this patient has approached to local
hospital and undergone for the investigations. Nerve con-
duction test suggested axonal motor neuropathy and other
serological reports were within the normal limits except ESR it
was 22mm/1st hr with this he diagnosed as Gullianbarre syn-
drome (GBS)and treated with plasmapherosisfor 5 months.
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Aspatient not got much relief he decided to take ayurveda
treatment expecting better results and approached to our hos-
pital.

A diagnosed GB case on CNS Examination showed dimin-
ished reflexes in Bilateral upperand lower limbs,muscle was
hypotonic,biceps-quadriceps muscle wasting was present and
Manual Muscle Testing (MMT) scored as follows
1) Neck: 5/5
2) Upper limb: Shoulder Girdle 2/5, Distal 1/5
3) Lower limb: Pelvic girdle 2/5, Distal 3/5.
Ayurvedic view there is a karmakshya(difficulty in using body
parts) of the shakhas(limbs), with no specific nidana(cause)
and mamsakshaya in the upper and lower limbs suggestive of
predominant vatadosa involvement in majjadhatu and con-
sidering it as majjagatavata a  treatment was planned as fol-
lows.
1. Vidaryadigruta 25ml BD WithShuntikashaya 50mlB/F.
2. Sarvangamruduabhyanga with Dhanwantarataila followed
by Sarvangapareesheka(Guduchiksheerapaka) for 3 days.
3. Sarvangamruduabhyanga with Balashwagandhaditaila
+Mahatiktakaghrita followed by Shashtikashalipindasweda
for next 7days.
4. MustadiRajyapanabasti: (7days In 3stages)
Madhu-100ml, Saindhava- 5gms, Sneha-Balshwagandha
ditaila (100ml)+ Murchitatilataila(100ml), Kalka: Musta+
Ashwagandh +Yastimadhu+   Pippali 20gms, Kashaya-
musthadi ksheerapaka-600ml.
— Pathya: Ashwagandhaksheerapaka 100ml+Pipali Ch 2gms
& Rice -  OD
ShuntiKashaya- 50ml OD.
5. Physiotherapy :
1. To increase the muscle tone
2. To strengthen the muscle
— Facilitatory Techniques:
1. Quick joint compressions
2. Quick Stroking with different textures from soft to hard
3. Quick ice stroking
— Functional electrical stimulations
— Resisted isometric exercises
— Transitions
After the treatment again MMT was done and results are as
follows:
1.  Neck: 5/5
2. Upper limb: Shoulder Girdle 3/5, Distal 2/5
3. Lower limb: Pelvic Girdle 3/5, Distal 4/5

Discussion:  Guillain-Barre´ syndrome (GBS) is an uncom-
mon disorder of the peripheral nerves that classically causes
ascending limb paralysis and, in severe cases, respiratory
failure and death[4].Subsequent treatment consists of attempt-
ing to reduce the body’s attack on the nervous system, either
by plasmapheresis, filtering antibodies out of the blood stream,
or by administering intravenous immunoglobulins (IVIg), to
neutralize harmful antibodies and inflammation causing dis-

ease [5]. Approximately 90% of patients will recover completely
within 3 to 8 weeks; 5% will die and 5% will be left with
residual paralysis [6].

In Ayurveda different modalities are explained to treat
kevalavatavyadhiwhere snehana(oleation therapy) stands
first line of management[7]. As here nidana was not appreci-
ated after the detail history so considering garavisha as the
nidana the line of treatment was planned. Aim of the treat-
ment was towards shodhana as well as brimhana:

1.Vidaryadi grita[8] 25ml BD  with 50ml shuntikashayaas
anupanagiven Before food in the form of vicharanasneha as
it contains jeevaniya and balyadravyas and also for the
doshavishyandanartha(loosening of adhered dosha in chan-
nels).
2. Sarvangamruduabhyanga with dhanwantarataila followed
by pareesheka with guduchiksheerawas selected for swedana
(fomentation) 3 days , as the prakruti was vata pitta where
pareesheka gives better results and helps for vilayana
(liqufication)of doshas from the channels.
3. Sarvangamruduabhyanga with balashwagandhatailaand
Mahatiktakagrita followed by shashtikashalipindasweda was
selected for 7 days for brimhanartha(nourishment).
4. Raja yapanabasti[9] is selected to achieve sadyobalajanana
(quick nourishment), rasayana(reguvinate) and shodhanarth
(elimination of doshas from body).
5. Shuntikashaya 50ml OD given to maintain the jhataragni.
6. Physiotherapy techniques are given to increase the muscle
tone and to strengthen the muscle.

Manual Muscle Testing (MMT) Grading’s are done before
and after the treatment for assessment as follows:
0- No contraction
1- Fliccur of contraction
2- Limited Range of Motion within gravity
3- Complete Range of Motion against gravity
4- With minimum resistance
5- With Maximum resistance

Conclusion: Though there is a low eitiopathology of dis-
ease, the observations such as post infectious phase and
myelin depletion indicate the probability of teekshnanidana
(penetrative cause) which need observation of more cases
through Auyrvedic parlance.

One of the possible probabilitycan be done to Garavisha so
that toxins released by the organisms will diminish the myelin
depletion, if the disease addressed in early phase then there
are more better prognosis of disease in Ayurveda.

Take home message: A challenging diseases like GB syn-
drome, Hemiplegia etc can manage better in early stages with
Ayurvedic treatments.
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MEDICINAL PLANTS USE IN TRADITIONAL HEALTH CARE SYSTEM
Dr, Saraswathi Y.

Associate Professor in Botany, L.V.D.  College Raichur, E-mail: saanchisagar@rediffmail.com

Abstract: The present research works was carried out in and around the Raichur district of Karnataka to study the applications
of plants at home scale level in treating various kinds of ailments. The information was documented using questionnaire and
PRA techniques with the help of village elders, key informants and local healers. The present study deals with traditional usage
of 19 plants which were prevalent in the study area along with the botanical name, family, vernacular name, plants parts used and
mode of use. The emphasis has been laid on scientific validation of medicinal properties of the plants used in traditional
medication system, and also to recognize & reward the traditional wisdom of the local communities. It is most important’s to
record this knowledge for future generations otherwise it will be lost forever,

Key words: Raichur, Medicinal Plants, Traditional Health Care System, Vernacular name.
 Introduction: Medicinal plants, some times immemorial, have
been used in virtually all culture as a source of medicine use
of plants for medicine in an ancient as the human civilization.
The demand for the medicinal plants is increasing due to rec-
ognition of natural products being non narcotic, with no side
effects easy availability cost effeteness and some times be-
ing the only source of healthcare for the poor in India ap-
proximately two million traditional health practitioners use
over 7500 medicinal plants species. The traditional health care
system is of tremendous relevance because it can ensure
health security to a large number of people.

Raichur district is situated north eastern part of karnataka
falls within the northern median region. It lies between 15’09’
and 16’34’ worth attitude and 75’46’ and 77’35 east longitude.
The Raichur forests division is having 32514.55 hectares of
forest land out of which 18624.7 hectares reserve of forest
4176.62 hectares protected forest 9717.15 hectares un classed
forest. But the knowledge regarding the proper use of medici-
nal plants in confined only to a small number of people and
they usually do not real their knowledge to any one for the
fear of being misused. As a result, much the valuable knowl-
edge of the parcpioners in lost with the death of such per-
sons.

An attempt has been made to document indigenous knowl-
edge related to use of medicinal plants for various disease/

ailments at home scale level by farm families to study depen-
dence of the respondents on herbal and allopathic treatment
for using some of the curing some of the ailments and to
verify scientific rational of documented indigenous knowl-
edge.

METHODOLOGY :- The present study was carried out in
four randomly selected villages of the Raichur district that is,
Jagarikal, Machnoor, Maliyabad and Raichur.

The farm families used the questionnaires based survey along
with in formal discussion to gather in formation regarding the
use of medicinal plants for various disease/ailments at home
scale level. The questionnaire data were supplementary by
field observations during the season when the species re-
ferred to by their local names could be identified. Plant spe-
cies used for different health problems, together, form and
the mode of utilization were recorded and compiled. This was
done with the help of key information, village elders and local
healers, village elders are the major key players in the tradi-
tional health care systems. They have always played a criti-
cal role in maintaining the health of the indigenous people.
They are living libraries and respositories of the oral tradi-
tional  for ceremonies, songs to sing for gathering the plants
and medicines to use that will cure their people.

RESULTS :- In the present investigation, 19 plants species
found to be used by the local people in traditional health care
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system have arranged alphabetically according to their sci-
entific names, families, local names path used, method of use
along with dosage.

1. Albizia lebbeck
Common Name :- Sirish
Family :- Mimosaceae
Uses :-
Paste of leaf after boiled in mustard oil for 10 min- is applied
regularity on skin before one hour of bath in case of white
patches on skin or leucoderma.

2. Aloevera (l) burm
Common Name :- Indian Aloe, GwarPatha
Family :- Lilliaceae
Uses :-
Give 3-6 gm of Aloe juice with butter milk it cures spleen
& liver enlargement.

3. Annona squamosa (l)
Common name :- Chitapal
Family :- Annonaeae
Dried root powder (20 gm with honey is given once daily
for abortion.
Leaf paste in applied on the scalp to remove lice from
hairs.

4. Asparagus recemosas wild
Common Name : Shatawari
Family :- Liliaceae

Uses :
Mix 1 gm peepal powder in Asparagus decoction to give
this to the patient thrice a day.

5. Caesalpina bondue (l) roxb,
Common name :- kanta Karai
Family :- Caesalpiniaceae
Seed powder together with paste of black paper in pre-
scribed twice daily in maleria ever
seed paste with mustard oil (2:1) is applied during sca-
bies.

6. Calotropis gigantean (l) r
Common Name :- Par Kha
Family :- Asclepidiaceae

7. Calotropis procera (aiti) r br,
Common Name :- Swallow  Wort
Family :- Asclepiadaceae
Take 3gm turmanic powder, mix it well with 5-7 drop
calotropis milk and a few drops of rose water, apply this paste
on the patch marks on the face. Take care the paste does not
come in contact with eye.

8. Clerodondrum viscosum vent
Common Name :- Ghetu
Family :- Verbenaceae
Old root crushed with black paper (6:1) made into small

piles are given with cold water thrice a day for 2 weeks to cure
blood dysentery.

9. Crotalaria aibida
Common Name :- Zhun Zhuni
Family :- Papilionaceae
One cup root decoction mixed with 2-3 spoonful ginger
extract is taken regularly in empty stomach in care of swelling
of body.

10. Curcuma longa L
Mix 6 gm turmeric in a glass of butter milk and give to the
patient twice a day within 4-5 days it cures jundices.

11. Cyanodon dactylon
Common name :- Doob Grass
Family :- Poaceae

Uses :-
 9 grams of Doob Grass leaves crushed with calcium
carbonate make a paste, applied at the forehead for Head-
ache.
3 tea spoon fuel extract of fresh leaves and mixed in a
glass of water is taken internally in early morning empty stom-
ach once in a day to care Acidity.

12. Dalbergia sisso
Common name :- Shishan
Family : Fabaceae

Uses :-
During white discharge, one glass full leaf (10-15) decoc-
tion is taken one a day in empty stomach for one week.
For wounds or ring warms leaf paste in applied on the
affected part thrice a day for 3-4 days.

13. Euphorbia hirta (l)
Common Name :- Doodhi
Family :- Euphor biaceae

14.  Gloriosa superba (l)
Common Name :- Glory Lilly
Family :- Liliaceae
Tuber paste is applied on body in small fox, leprosy and
the juice is applied to kill lice.

15. Paperver somniferum l
Common name :- poppy, Opium
Family :- Papavera care
Grind 1gm poppy with 2 cloves and apply on the fore-
head. It care headache due to acidity, gastric disorders or due
to chill cold.

16. Tamarindus indica (l)
Common Name :- Imli
Family :- Caesalpiniaceae
Fruit infusion with cow milk (3:2) is given as an antidote
to poison caused by opium and fruit of theveha peruviana &
Datura metel.
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17.  Terminalia arjuna
Common Name : Arjuna
Family :- Combretaceae
Uses :-
Cook  6-10 gm powder of its bark with jaggery and milk,
strain the milk and give this to the patient and for heart weak-
ness and swelling.

18. Tinospara cordifolia (L.) Wild
Common Name :- Amruth Belli
Family :- Menispermaceae

19. Withania somnifera (l) dunal
Common Name :- Ashwagandha, winter Cherry
Family :- Solanaceae
Uses :-
Give 2 gm powder of Ashwagantha roof mixed with 1 gm
peepal powder, 5 gm ghee & 10 gm Honey. It help to cure
tuberculosis.

Discussion :- This study revealed a considerable medicinal
plants devirsity of Raichur district. Data were compared with
available literature in different regions of Indian on medicinal
plants and was found that many of the usage listed are not
recorded earlier In Karnataka, ethnobotanical studies on me-

dicinal plants were conducted in kodagu, Tumkur and Utter
Kannada districts. However, in Raichur district, no detailed
studies on ethnomedicine have been conducted. The formu-
lation and standardization of these effective phytomedicine
should be encouraged for their sustainable uses. The plants
are used either singly or in combination with others. Same
information pertaining to a particular remedy from different
localities or groups of informants reflects the accuracy and
authenticity of the medicines. Further, scientific assessment
of the medicines on phytochemistry, biological activity and
clinical studies are, however, necessary this may provided a
lead in the development drugs to be used in modern system
of medicine.

Conclusion :-
• People are making maximum uses of plant species for meet-
ing their day-to-day house hold demands.
• The indigenous traditional knowledge about use of plants
against diseases is still practiced in majority of house hold.
• Scientific validation through biochemical clinical and phar-
macological screening are required for verification of the folk-
lore and bring out newer and potential source of medicament
for the welfare of the society
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EFFECTS OF WEED MANAGEMENT PRACTICES ON YIELD ATTRIBUTES AND YIELD OF
SRI METHOD OF RICE CULTIVATION

1Sadhana. R. Babar, 2Dinesha, M. S,
1&2 Ph. D. Scholars, Department of Agronomy UAS, GKVK, Bangalore-560 065

Email: sadhana3388@yahoo.com

Abstract:  The present investigation was conducted to evaluate weed management practices for System of Rice Intensification
(SRI). The experiment comprises of nine treatments and was replicated thrice. The treatments are recommended weed management
practice i.e. 4 times conoweeding from 10 DAT at 10 days interval and conoweeding 3 times at 20, 30 and 40 DAT. These two
treatments in single and in combination with three different herbicides viz., almix @ 20 g a.i. ha-1, butachlor @ 1 kg a.i. ha-1 and
pretilachlor @ 0.75 kg a.i. ha-1 were tested along with unweeded control treatment. The weed flora of the experimental field were
Echinochloa crus-galli (L.), Echinochloa colona (L.), Cyperus difformis (L.), Cyperus iria (L.), Eclipta alba (L.) and Ammania
baccifera (L.). Application of pretilachlor as PE @ 0.75 kg a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days interval (T5)
recorded highest number of filled panicles hill-1 (17.4), panicle length (21.27 cm), number of filled grains per panicle (249.3) and
test weight of 19.38 g. The treatment consisting application of butachlor @ 1 kg a.i. ha-1 as pre-emergence + 4 times conoweeding
from 10 DAT at 10 days interval (T4) was on par with T5.

Application of pretilachlor as pre-emergence at 0.75 kg a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days interval
registered significantly highest grain yield of 5863 kg ha-1 and straw yield of 9772 kg ha-1. Comparable grain and straw yield was
observed among the treatments like application of butachlor as pre-emergence at 1 kg a.i. ha-1 + 4 times conoweeding from 10
DAT at 10 days interval and application of almix as post-emergence at 20 g a.i. ha-1 + 4 times conoweeding from 10 DAT at 10
days interval.
Introduction: Rice (Oryza sativa L.) is one of the most impor-
tant cereal crop as it is a staple food for more than 70 per cent
of the world population. The System of Rice Intensification
(SRI) developed in Madagascar follows a more comprehen-
sive approach addressing various management practices at
the same time with promising results (Stoop et al., 2002). The
SRI practices have been found to save inputs substantially
and increase returns. Greater yield losses can occur at times
when weed competition coincides with the critical periods of
growth of crops (Carbonell and Moody, 1982). During early
establishment, weeds make 20 to 30 per cent of their growth
while crop makes only two to three per cent of its growth.
Continuous use of these herbicides in transplanted rice re-
sulted in the increased trend of non-grassy weeds. Use of
alternative herbicides that provide wide-spectrum weed con-
trol would be desirable for effective weed control.

Materials and Methods: Field experiment was conducted dur-
ing Kharif, 2009 at wetland farm of Tamil Nadu Agricultural
University, Coimbatore to see the effect of different weed
management practices on growth components in System of
Rice Intensification (SRI). Nine treatments were T1: Recom-
mended weed management practice i.e. 4 times conoweeding
in both the directions from 10 DAT at 10 days interval with
hand removal of left out weeds, T2: Conoweeding 3 times at
20, 30 and 40 DAT in both the directions, T3: AlmixTM @ 20 g
a. i.  ha-1 as POE herbicide + T1, T4: Butachlor 50 EC @ 1 kg a.i.
ha-1 as PE herbicide + T1, T5: Pretilachlor 50 EC @ 0.75 kg a.i.
ha-1 as PE herbicide + T1, T6: AlmixTM @ 20 g a.i. ha-1 as POE
herbicide + T2, T7: Butachlor 50 EC @ 1 kg a.i. ha-1 as PE
herbicide + T2, T8: Pretilachlor 50 EC at 0.75 kg a.i. ha-1 as PE
herbicide + T2 and T9: Unweeded control in randomized block
design with three replication.

As per treatment schedule, pre-emergence herbicide butachlor
@1 kg a. i. ha-1 was applied on 3rd DAT (T4 and T7). The other
pre-emergence herbicide pretilachlor was also applied @ 0.75
kg a.i. ha-1 on 3rd DAT (T5 and T8). The post-emergence her-
bicide almix @ 20 g a.i. ha-1 was applied on 15th DAT (T3 and
T6). A thin film of water was maintained at the time of herbi-
cide application. The unweeded check (T9) was kept undis-
turbed for the entire cropping period.

Results and Discussion
Yield attributes: Adoption of different weed management
practices significantly influenced the yield attributes of SRI
rice. Application of pretilachlor as pre-emergence at 0.75 kg
a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days inter-
val (T5) recorded higher yield attributes viz., number of
panicles hill-1 (17.40),  panicle length (21.27 cm) and number
of filled grains panicle-1 (249.3). It was comparable with the
treatments like application of butachlor as pre-emergence at
1 kg a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days
interval (T4) and application of almix as    post-emergence at
20 g a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days
interval (T3) with regard to the yield attributes (Table 1). De-
creased weed competition and minimum nutrient removal by
weeds provided a competition free environment for rice. This
might have increased the capacity of N, P and K uptake and
enhanced source (LAI) and sink sizes which in turn increased
the entire yield attributes viz., the panicle number hill-1, panicle
length and number of filled grains panicle-1.

Comparatively weed free condition at critical crop growth
stage with these treatments enhanced all the yield compo-
nents. This was confirmed by Mukherjee and Bhattacharya
(1999). Unweeded control (T9) recorded lowest number of
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panicle hill-1, panicle length and number of filled grains panicle-

1. This was due to severe competition exerted by weeds for
space, light and nutrients throughout the crop growth period
reported by Choudhary and Thakuria (1998).

Grain and straw yield : Adoption of different weed manage-
ment practices increased the grain yield from 1808 kg ha-1 to
5863 kg ha-1. The increase ranged from 56.42 to 69.15 % over
unweeded control. With respect to straw yield the increase
was from 3094 kg ha-1 to 9772 kg ha-1 which ranged from 62.54
to 68.33% over unweeded control.

Among the different weed control treatments, the treatment
consisting of application of pretilachlor as pre-emergence at
0.75 kg a.i. ha-1 + 4 times conoweeding from 10 DAT at 10 days
interval (T5) registered higher grain yield of 5863 kg ha-1 and
straw yield of 9772 kg ha-1. This treatment was comparable
with application of butachlor as pre-emergence at 1 kg a.i. ha-

1 + 4 times conoweeding from 10 DAT at 10 days interval (T4)
and application of almix as post-emergence at 20 g a.i. ha-1 + 4
times conoweeding from 10 DAT at 10 days interval (T3). This
might be due to weed free environment created from the early
stage up to harvest, leading to the production of effective
tillers, longer panicles and more number of grains panicle-1

compared to all other treatments (Table 2).

However, unweeded control (T9) recorded 69.15 per cent lesser
yield due to higher weed competition and lower availability
of nutrients to the crops resulted in lower grain and straw
yield in control plot and this was conformity with the find-
ings of Vinod Kumar et al. (1998) and Narayanan et al. (2001).

The increased grain and straw yields in the above said treat-
ments clearly indicated the influence of weed free environ-
ment on grain production. Because of weed free conditions
in rice eco-system, the competition for moisture, light, space
and nutrients was reduced resulting in better availability and
uptake of the required nutrients by the crop. The cumulative
effect of all these enhanced the performance of the crop un-
der the favorable weed free condition leading to higher grain
and straw yields. This was in conformity with the findings of
Narayanan et al. (1999).

Harvest index of the crop depends on the economic (Grain
yield) and biological (grain and straw yield) yields. Weed
control treatments did not cause a conspicuous difference in
harvest index in both the crops. Lowest harvest index (0.33)
was recorded in unweeded control (T9).

Table 1. Effect of weed management practices on number of panicles hill-1, panicle length (cm), number of filled grains
panicle-1 and 1000 grain weight in SRI rice

Treatments No. of Panicle No. of filled 1000grain
panicleshill-1 length (cm) grains panicle-1 weight (g)

T1 - Recommended weed management practice
i. e. 4 times conoweeding from 10 DAT at 10 days interval 16.35 20.71 240.00 19.23
T2 - Conoweeding 3 times at 20, 30 and 40   DAT 14.80 19.26 218.67 19.00
T3 - AlmixTM at 20 g a. i.  ha-1 as POE + T1 16.67 21.03 240.39 19.26
T4 - Butachlor 50 EC at 1 kg a. i. ha-1 as PE + T1 16.87 21.25 244.83 19.30
T5 - Pretilachlor 50 EC at 0.75 kg a. i. ha-1 as PE + T1 17.40 21.27 249.33 19.38
T6 - AlmixTM at 20 g a. i. ha-1 as POE + T2 15.67 19.96 210.85 19.01
T7 - Butachlor 50 EC at 1 kg a. i. ha-1 as PE + T2 15.41 20.13 214.87 19.00
T8 - Pretilachlor 50 EC at 0.75 kg a. i. ha-1 as PE + T2 15.96 20.42 220.47 19.03
T9 - Unweeded control. 10.47 17.08 103.91 18.97
SEd 0.76 0.52 9.93 0.21
CD (P=0.05) 1.62 1.12 21.31 NS

Table 2. Effect of weed management practices on grain yield (kg ha-1), straw yield (kg ha-1) and harvest index in SRI rice

Treatments Grain yield(kg ha-1) Straw yield (kg ha-1) Harvest index
T1 - Recommended weed management practice
i.e. 4 times conoweeding from 10 DAT at 10 days interval 5161 9011 0.36
T2 - Conoweeding 3 times at 20, 30 and 40 DAT 4150 8261 0.33
T3 - AlmixTM at 20 g a. i.  ha-1 as POE + T1 5411 9217 0.37
T4 - Butachlor 50 EC at 1 kg a. i. ha-1 as PE +  T1 5606 9500 0.37
T5 - Pretilachlor 50 EC at 0.75 kg a. i. ha-1 as PE + T1 5863 9772 0.38
T6 - AlmixTM at 20 g a. i. ha-1 as POE + T2 4589 8461 0.35
T7 - Butachlor 50 EC at 1 kg a. i. ha-1 as PE + T2 4656 8522 0.35
T8 - Pretilachlor 50 EC at 0.75 kg a. i. ha-1 as PE + T2 4819 8717 0.36
T9 - Unweeded control. 1808 3094 0.33
SEd 297.51 291.39 0.02
CD (P=0.05) 638.17 625.03 NS
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“VISION AND VISUAL NAVIGATION IN NOCTURNAL INSECTS”
Uma G. P., Prabhuraj A and Nandini

Department of Agricultural Entomology, College of Agriculture,UAS, Raichur

Abstract: Insect compound eye consisting of repetitive visual units called ommatidia and are classified into apposition
(photopic), neural superposition (Mesopic) and refracting superposition (scotopic) eyes. To see reliably, eye must capture
sufficient light (photons). For a diurnal insect (apposition eye), adopted for vision in bright sunlight, this basic requirement is
achieved. However, at night or at tremendous depth in the sea, where light levels are 11 orders of lower magnitude, reliable
vision cannot be guaranteed. In such cases, they compensate lower light limits by withdrawing the pigment sleeve and
imposing the clear zone between lens and retina, thus allowing the light to collect from many ommatidia and focus into single
rhabdom.The spectral sensitivity of insect varies from <380-630 nm. Based on the spectral sensitivity insects are of two types,
bichromatic (ants, cockroaches) with two photoreceptors absorbing green-yellow light (550 nm); blue-ultraviolet light (<480
nm) and trichromatic (Honeybees, bumblebees) with three receptors and absorption maxima at 360 nm (ultraviolet), 440 nm
(blue-violet), and 588 nm (yellow).  Bichromatic insects have only limited color vision (equivalent to color blindness in humans)
but trichromates with true color vision able to discriminate between single colors and mixtures of colors. Hence, Color vision
is the ability to discriminate two stimuli of different spectral composition, regardless of their relative intensity.Among several
nocturnal insects, nectar feeding hawk moth, Deilephila elpenor with superposition eye was the first insect studied for
nocturnal color vision. This hawk moth finds and recognises flowers by chromatic cues rather than the achromatic (intensity-
related) cue and even change in color illumination will not affect its visual capability indicating color constancy and it is known
to possess three spectral classes of photoreceptors, centered in the UV, blue and green parts of the spectrum. To navigate and
orient animals use the sun’s polarization pattern, but the dung beetle, Scarabaeus zambesianus is one such insect which relay
on polarization pattern of moonlit sky.

The major limitation for nocturnal vision is visual noise, which can be of three kinds within the photoreceptor: photon shot
noise, dark noise and transducer noise. Photon shot noise is the degree of un-certainty (±”N photons) associated with
photoreceptor absorbing a number of N photons (the signal). In nutshell, lower light intensity has led to the evolution of
various specific adaptations in the visual systems of insects eyes. Sensitivity can be enhanced via optically collecting more
photons with parameters like facet size and number, changes of focal length, dimensional changes of the rhabdom, and pigment
migrations within the retina, or by neurally summing signals in space or time.

To see reliably, an eye must capture sufficient light. For a
diurnal (day-active) animal, adapted for vision in bright sun-
light, this basic requirement is easily achieved. However, at
night, or at tremendous depths in the sea, where light levels
may be many orders of magnitude lower, reliable vision can-
not be guaranteed. Indeed, many nocturnal and deep-sea
animals have simply ceased to rely on vision as their primary
sense, depending instead on olfaction, hearing,
electroreception and mechano-reception to interpret their
environments. This, however, is by no means the rule: many

others have invested heavily in vision, evolving remarkable
adaptations to see well in dim light.

The visual system of an insect is designed by compound eye
with repetitive units called ommatidia. Each ommatidium con-
sists of light capturing and light gathering apparatus, the
corneal lens is transparent cuticle with two cells called
corneagen cells which later mature to form primary pigment
cell and another is secondary pigment cell, below the corneal
lens crystalline cone.
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What can nocturnal insects see?  From the outset it is impor-
tant to point out that the nocturnal visual world is essentially
identical to the diurnal visual world. The contrast of objects
is identical and so are their colors. The night environment is
as colorful as the day, but the only difference is the intensity
of light which is 11 orders of magnitude less than the day. So,
the greater challenge to the nocturnal insect is to absorb su-
efficient photons of light to reliably discriminate it from other
objects (Warrant et al., 2004).

In order to achieve this insect compound eye has modified in
to three types a) Apposition (photopic), b) Neural superposi-
tion (mesopic), c) Refracting superposition (scotopic)

AppoAposition eye Neural superposition Superposition

Fig 1: Schematic longitudinal sections of the three major compound eye designs. C – cornea, CC – crystalline cone, CZ –
clear zone, Rh – rhabdom

In superposition eyes, unlike the other eye types, a wide pig-
ment free ‘clear zone’ spatially separates the optics and the
light absorbing rhabdom layer (Fig. 1c). The rhabdoms are
usually wider and shorter compared to those of apposition
eyes and the optical isolation provided by screening pig-
ments is absent (at least during dark adaptation).Through
specialized optics, commonly via refractive index gradients in
the crystalline cones (refracting superposition, Fig. 1c), par-
allel light rays from a large number of facets can be focused or
‘superimposed’ across this clear zone onto a single rhabdom.
Hence, each rhabdom receives light through wide superposi-
tion apertures comprising typically several hundreds or even
thousands of facets, which greatly improves photon catch
and thus sensitivity. The gain in sensitivity is approximately
equivalent to the number of superimposed facets and due to
this enhanced photon capture, superposition eyes are typi-
cally found in nocturnal insects (Nilsson, 1989).

Nocturnal color vision” The world is as equally colorful at
night as during the day, and the usefulness of color for object
discrimination (e.g., flower identification) does not decrease
with falling light intensities. The nocturnal nectar-feeding hawk
moth Deilephila elpenor  has superposition eyes with three
different spectral classes of photoreceptors, centered in the
UV, the violet, and the green parts of the spectrum(Hoglund
et al.,1973). This moth can not only trained to associate a
sugar reward with a blue disc at starlight levels of illumination
(Kelber et al.,2003),but it can also discriminate this blue disk
from others discs in various shades of gray with a choice

frequency of at least 80 per cent. This hawk moth, despite its
tiny eyes and brain, thus has color vision at light levels 100
times dimmer than the dimmest level at which the human vi-
sual system can distinguish color. Moreover, color vision in
D. Elpenor color-constant, meaningthat color discrimination
is not affected by moderate shifts in the spectrum of illumina-
tion (Balkenius and kelber, 2004).remarkably, color vision has
been demonstrated in the nocturnal Indian carpenter bee
Xylocopa tranquebarica, which has apposition eyes, the
design apparently unsuited to life in dim light. The discovery
of nocturnal trichromatic color vision in two widely sepa-
rated taxa of nocturnal pollinators suggests that color is

equally visible and important for both nocturnal and diurnal
insects.

Nocturnal navigation and orientation: To navigate back to
the safety of a nest after a long and tortuous foraging trip, or
to optimally orient themselves in order to efficiently escape
from rivals or predators, insects require reliable detection of
both terrestrial and celestial visual cues (Whener and
Srinivasan,2003), and this is equally true at night as it is dur-
ing the day. Most insects rely on hierarchies of both kinds of
cues.

Navigation and orientation using celestial cues : At night,
the brightest and most easily discernable cue in the sky in
undoubtedly the moon. Because of its variable rise time and
prominence, the moon is a much more complicated orienta-
tion cue than the sun, but nevertheless its bright disk is used
for orientation and navigation in a number of different noc-
turnal insects, including ants, earwigs, moths and beetles
(Klotz and Reid, 1993).

 A much dimmer and subtle cue associated with the moon is
its pattern of polarized light. This circular pattern, centered
around the moon, arises because of the atmospheric scatter-
ing of moonlight as it travels towards earth. Light is most
polarized around the celestial locus 900  from the moon, and
the circular pattern of polarized light moves with the moon. In
many day active insects, the sun is used as a compass cue
when returning to the nest and allows constant bearing dur-
ing their straight-line returns. A similar use of the moons’
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polarization pattern, which during a full moon is a million times
dimmer, should only be limited by the sensitivity of nocturnal
eyes.

After the sun sets over the savannah, the nocturnal dung
beetles, Scarabaeus zambesianus, emerges from the its tem-
porary nest in the soil and takes flight in search of the fresh
dung. Once found, it rapidly makes a dung ball and rolls it
away on foot, aiming toward a location well away from the
ferocious competition of the dung pile, where the beetle can
manipulate it ball safe from interference. The safest and most
efficient way to escape is to move away from the dung pile
along straight line any direction. To hold this course in a
straight line, beetles rely on compass information from the
dim moonlight polarization pattern. If a large linearly polariz-
ing filter is placed above the ball-rolling beetle as it moves
along such a straight path, the insect realigns itself as it passes
underneath, in accordance with the dominant polarization axis
of the filter. When it roll backs out under the natural sky, it
again realigns itself to the natural skylight polarization pat-
tern. Thus, nocturnal dung beetles have sufficient visual sen-
sitivity to detect dim polarized moonlight and to use it as
compass cue for orientation. This ability is likely shared by
other nocturnal insects, including crickets,  tenebrionid beetles
and bees

Navigation and orientation using terrestrial cues : Just as
for diurnal insects, many nocturnal insects rely on terrestrial
features and landmark orienatation, for flight control, or for
homing in on the exact location of a small nest entrance in the
dark. The ability of an animal to use terrestrial cues for orien-
tation at night at much more dependent on whether the cues
have a sufficient contrast against the background than on
their own particular luminase.

Homing behaviour of sub-social shield bug,Parastrachia
japonensis using path integration ,Foraging, the homing path,
and orientation directions. A female first started to search for
a drupe after the nymphs hatched. The bug usually failed to
find a drupe on its initial trip; sometimes it took a few days to
encounter a ripe drupe. Fig. 2A shows a typical round-trip
provisioning excursion of an experienced bug. After the first
successful trip, the experienced bug left the entrance of its
burrow daily to search actively around the host-tree area.
When it finally found a suitable drupe, it started to return
directly along a straight path, dragging the ripe drupe to its
burrow. When the bug reached the vicinity of its burrow, it
stopped the straight run, made a quick turn, and then started
searching behavior. The foraging directions of individuals
were measured using initial and experienced bugs. At the ini-
tial foraging, the orientation directions from the burrow were
randomly distributed  (Fig. 2B; V test: u=1.502, N=11, P>0.05);
in many cases, the female returned to the burrow after failing
to find a host drupe. Only a portion of the initial bugs discov-
ered a drupe on their first trip out; these bugs showed a straight
run even at the initial homing. After females first successfully

acquired a drupe, subsequent foraging directions showed a
marked tendency toward the place where they had last en-
countered a drupe. The foraging directions of experienced
bugs were significantly clustered toward the host tree (Fig. 2
C; V test: u=3.443, N=10, P<0.0001)

Fig. 2: A diurnal
provisioning path

and the distribution
of foraging and

homing directions.

A. A typical example of a diurnal provisioning excursion of P.
japonensis under natural conditions. B (?), burrow; F (¦),
location where the bug discovered the drupe.
B. Initial foraging directions;
C. Foraging directions of experienced bugs homing direc-
tions of initial and experienced bugs. Orientation angle for
each bug is shown as a small circle. The open circles in (D)
indicate the initial homing bugs. Arrow indicates mean vec-
tor. a, mean angle of orientation; r, length of the mean result-
ant vector; n, number of animals tested.

Tropical Halictid Bee leaves her nest and quickly returns to
face the nest entrance. Flying in short arcs, she investigates
the nest entrance and a neighboring landmark to learn their
spatial arrangement before departing on her foraging trip.
Each “ball-and-stick” represents the position of the head (ball)
and body (stick) at 40 ms intervals( Fig 3 A ). Bees leaving for
a foraging trip learn the position of their nest relative to oth-
ers ( Fig 3 B) or learn the presence of a white square card
attached to their nest ( Fig 3C). Upon return, bees enter the
nest marked by the landmarks they have previously learned,
not their actual nests (which are marked by stars). The rear
side of the square card was attached to a Perspex cylinder
that slipped neatly over the end of the nest stick to hold the
card in place over the nest entrance (Warrant et al.,2004).

Figure  3:
Nocturnal
Landmark

Orientation
in Megalopta

sps.
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(A) A typical nocturnal orientation flight, (B and C) Landmark
learning. Bees leaving for a foraging trip learn the position of
their nest relative to others (B) or learn the presence of a
white square card attached to their nest (C).

Limitations to vision at low light intensities : The random
arrival of photons on an array of photoreceptors demonstrates
the unreliability of the visual system at low light intensities.
The black square in the centre can only be distinguished with
certainty at light levels 3 log units brighter than threshold
level.

A. Visual noise : Three kinds within the photo receptor are
Photon shot noise, Dark noise and Transducer noise.Photon
shot noise is the degree of un-certainty (±vN photons)  asso-
ciated with photoreceptor absorbing  a number of  N photons
(the signal) (Warrant and McIntyre, 1993).Signal to noise
ratio (N/ vN= vN ) increases with increase in noise and de-
grades the ability of two photoreceptors to discriminate con-
trast. Whereas, Eye sensitivity increase at cost of losses in
spatial/ or temporal resolution

Adaptation for vision in dim light
Optical adaptation :  Facet size – ocelli larger, optical sensitiv-
ity increases, facets no. More; The dioptric apparatus Changes
of focal length ;Dimensional changes of the rhabdom and;
Pigment migrations within the retina (Nilsson,1989)

Neural adaptation :  Spatial summation, Temporal summation
and Organization of the lamina and spatial summation

The dioptric apparatus and focal length : Dioptric apparatus
of the c. eye, consisting of the corneal lens and the crystalline
cone, focuses incoming light onto the distal rhabdom tip.

              Nocturnal Diurnal
Fig4. The dioptric apparatus in the apposition eyes of (a) M.
genalis, (b) A. pallens, (c) Apis mellifera and (d) P.
occidentalis, showing the proximal cornea (C), crystalline
cone (CC) and rhabdom (Rh) directly beneath. Note the
strongly convex inner corneal curvature, its tight apposition
to the CC and the extremely wide rhabdoms in the nocturnal
bee (a) and wasp (b), which are not present in their diurnal
relatives (c, d).  Scale for (a-d) in (d) 10 μm, Greiner, 2005.
Equation : F = f /D  ( f- short focal length, D- Aperture diam-
eter . If, F is  < 2.8 light remains the photons remain trapped
within their rhabdoms )

Pigment migrations within the retina : most insect eyes
also need to function over a wide range of light intensities.
This is mediated by migrations of screening pigments

a. Radial pigment migration : In apposition eyes mediated
by retinula or primary pigment cells. This Mechanism is not
only present  in day active but also in night active insect like
cockroaches and  nocturnal bees. In light adopted condition,
Pigments absorb the light propagating outside the microvilli
and sharpens spatial acuity by decresing the sensitivity.
Whereas, in dark adopted condition  sensitivity increases

b. Longitudinal pigment migration : In superposition eyes
secondary pigments migrate into the clear zone to optically
isolate the ommatidia in the light-adapted state (Nilsson, 1989
), and movement of retinula cell pigments along the rhab-
domeres adds to the effect of the primary pigment in  LA. Eg:
nocturnal bug Triatoma infestans and the common European
earwig Forficula auricularia . Similarly, during DA move-
ment improve the sensitivity of an apposition eye  with blurred
images as light crosses between the ommatidia.

Changes of rhabdom size and shape: The nearly hemispheri-
cal lenses of crepuscular and nocturnal mosquitoes focus a
65° wide cone of light onto the rhabdom during DA. In order
to capture this wide cone, a unique rhabdomeric shape, con-
sisting of a wide fused apex and proximal hollow cone, has
evolved in these species (Fig. 5 a) Only with such a conical
rhabdom, is all the light effectively trapped within the rhab-
dom. As diurnal species have open rhabdomeres with a nar-
row cylindrical shape, conical rhabdoms represent a purely
nocturnal adaptation (Fig. 5 b). However, the overall cost of
widening the visual field to such extents is the almost com-
plete loss of mspatial resolution.

Fig 5 : The ommatidial structure of (a) nocturnal and (b) diur-
nal mosquitoes, shown as a schematic drawing and as histo-
logical sections. (a) The rhabdom of nocturnal mosquitoes
has a unique hollow cone shape with a blunt apex and traps
all the light reaching the eye through the large, almost hemi-
spherical lenses. (b) In contrast, diurnal mosquitoes have
narrow, open rhabdomeres and much smaller apertures.
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Circadian rhythm change in rhabdom diameter widens the
receptive field of the photoreceptors to enhance sensitivity
at night and subsequent narrowing optimises spatial resolu-
tion during the day
Small facet apertures- less optical sensitivity are particu-
larly limited in apposition eyes.
Increase in the response gain of the photoreceptors with
decreasing light intensity can further enhance sensitivity but
does not improve photon capture itself
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INTEGRATED FARMING SYSTEMS A VIABLE APPROACH FOR SUSTAINABLE
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Abstract: Integrated farming system conceptually is a set of elements or components which are interrelated and interact among
themselves. It takes into account the components of soil, water, crop, livestock and other sources with the farm family at the
centre and managing agriculture and related activities and even on-farm activities. In true sense, integrated farming system is
an appropriate combination of farm enterprises such as crops, livestock, fishery, forestry, poultry, sericulture, mushroom,
apiculture etc. and the means available to the farmers to raise them for profitability. It interact adequately with the environment
without dislocating the ecological and socio-economic balance on one hand and attempt to meet the national goals on the
other when practiced in non exploitive mode.

The integrated farming system irrespective of combination/ location/ management/socio-economic conditions has resulted in
the profit in all the case studies, so far. It has been realized that integration generates addition income varying from Rs 20,000/
- to 25,000/ha under irrigated and Rs 8,000/- to 12,000/- under rainfed eco-systems. The income enhancement due to integration
of processing and on-farm value addition may range between 25-50%, yield improvement on account of improved soil health
by 0.5 to 1.0 t/ha, cost reduction by Rs 500 - 1000/ha (as a result of resource recycling) and employment generation by 50-75
man days/ household. Therefore, this approach very successfully can take care of the livelihood security of the farm crop
diversification and providing year-round employment to the farmers.  Integrated farming systems, therefore, assume greater
importance for sound management of farm resources to enhance farm productivity, which will reduce environment degradation
and improve the quality of life of resource poor farmers and to maintain agricultural sustainability.

The average holding of land in India has been declining and
over 80 million out of 105 million operational holdings are
below the size of one hectare (Mahapatra and Bapat, 1992).
Because of ever-increasing population and decline in per
capita availability of land in India (at present 0.15 hectare per
capita), there is hardly any scope for horizontal expansion of
land for food feed and fibre production. Vertical expansion by
integrating appropriate farming components requiring lesser
space and time, and ensuring higher total productivity of the
system is the only alternate option left out. Hence, sustain-
able farming systems, both economically viable and ecologi-
cally compatible, encompassed with higher total productivity
to meet the present and future needs without jeopardizing the
potential, are to be optimized for specific agricultural domain.
This could be possible through optimal crop and component

link in accordance with the farm resources available in the
farming system (Jayanthi et al., 1997). Therefore this review
depicts the significance of an integrated farming system (lFS)
and its advantages over a conventional cropping system
(CCS).

INTEGRATED FARMING SYSTEM : Farming includes crop,
livestock, poultry, fishery, tree culture etc. An integrated farm-
ing system is defined as an integration of different cropping
and farming systems in accordance with needs and resource
base of farmers The integration of the cropping enterprise
with other enterprises should be done in such a manner that
it ensures recycling of crop residues, optimum resource use,
higher employment generation and minimum of risks and
uncertainties (Chellamuthu and Balusamy, 1999). They also
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envisaged that to mitigate the risks and uncertainties of in-
come from conventional cropping and to reduce the time lag
between investment and returns, it is essential to use inte-
grated farming system approach in production programme
that yields regular and evenly distributed income throughout
the year and is not subjected adversely to vagaries of nature.
Integrated Farming System (IFS) can be defined as a combi-
nation of several primary, complementary farming systems
and value addition enterprises, aimed at maximization of farm
family income through sustained, optimal and complemen-
tary utilization of farm resources, farm products and by-prod-
ucts.

Farming systems research is considered a powerful tool for
natural and human resource management in developing coun-
tries such as India. This is a multidisciplinary whole-farm ap-
proach and very effective in solving the problems of small
and marginal farmers. The approach aims at increasing in-
come and employment from small-holdings by integrating
various farm enterprises and recycling crop residues and by-
products within the farm itself (Behera and Mahapatra, 1999).

INTEGRATED FARMING SYSTEM UNDER IRRIGATED
CONDITION : The biggest edge such farming systems have
on other types of farming system is the abundance of water
available for crop growth. This makes it possible for the culti-
vators to expect a decent harvest, thus earning a reasonable
income from cropping enterprise. But if other enterprises were
taken along with crop husbandry in properly selected combi-
nations, it would increase the productivity of the farm many
folds and thus would virtually change the economic scenario
of the place. Higher contribution of rice-based cropping com-
ponent in low land IFS in Cauvery Delta region of Tamil Nadu
was recorded by Govindan et aI. (1990) and in Western Zone
by Rangaswamy et aI. (1992) and Rangaswamy et aI. (1995).
By virtue of inclusion of high yielding and nutrient respon-
sive varieties in the study by replacing the local varieties
popular among the farmers, and the use of composted and
recycled organic manures from allied enterprises linked would
have helped in the productivity of crops in the integrated
farming system (Jayanthi et aI., 1997). Integrating cropping
with fishery and poultry enterprises realised an additional net
income over the conventional system. Out of the income ob-
tained from the IFS, 70% was from cropping, 9.4% from poul-
try and 20.6% from fishery. Also additional employment gen-
erated in the IFS was 275 man-days/ha/year. The reduction in
feed cost of poultry and the fish by way of effective recycling
of the waste products of each enterprise reduced the cost of
production and increased the net income (Rangaswamy et
aI., 1992). By incorporating mushroom production as an en-
terprise, Rangaswamy et aI. (1995), in the IFS comprising crop-
ping, poultry and fishery, proved that the IFS generated more
net income (Rs. 12,025) than conventional cropping (Rs. 6,334),
improved the standard of living, helped in effective utilization
of family labourers round the year and also minimized the

risks associated with mere crop production. The efficiency of
component linkage was evaluated predominantly on the ba-
sis of productivity of each component in the system. The
advantage of poultry droppings as fish-feed provided wider
scope for inclusion of poultry/pigeon as a component in low-
land farming along with fish and mushroom associated with
cropping. Similar increase in the total productivity of the IFS
was reported by Devasenapathy (1995) by integrating crop-
ping with dairy, fish, poultry and rabbit as compared to con-
ventional cropping alone. Jayanthi et aI. (1997) undertook an
investigation of an integrated farming system with compo-
nents like cropping, fishery, poultry, pigeon and mushroom
production. Pigeon droppings with comparable composition
as that of poultry droppings, not being tried earlier, was also
included to identify the feasibility to linkage in the low-land
farming systems. They found that integration of cropping
with poultry, fish and mushroom; with pigeon, fish and mush-
room; and with fish and mushroom resulted in 168%, 188%
and 129% higher productivity respectively as compared to
cropping alone. In low land rice areas there is considerable
scope for growing of fish along with rice (Sivakumar and
Balasubramaniam, 2000). They observed that inoculation of
azalea with rice + fish farming system enhanced the income
and the nutrient uptake of low-land rice. Azolla as a compo-
nent in the rice and rice + fish farming system helped to record
higher grain yield by improving its manorial value and by
smothering the aquatic weeds.

INTEGRATED FARMING SYSTEM FOR DRY LANDS AND
RAINFED AREAS : In India nearly 100 million hectares of
land is under rainfed cultivation, and rainfed cultivation shall
continue to play an important role in Indian economy. The
human population has already crossed the one billion mark.
In view of this, there is a need to give more emphasis on
boosting the productivity of rainfed agriculture in the com-
ing years. Risk in dry land farming due to uncertain rainfall
leads to adoption of diverse activities, otherwise called farm-
ing system approach. A judicious mix of anyone or more with
cropping complements cropping enterprise through effec-
tive recyc1ing of residue/waste (Venkataraman et al. (1983).
Similar statements have been issued by Sivasankaran et al.
(1995) found that an additional net income of Rs. 3760 ha-l

year-l could be obtained by integrating crop husbandry with
goat rearing over conventional cropping system. The Farm-
ing System Research (FSR) Unit also generated an additional
employment of 113 man-days ha-1 year-lover the CCS. Thus it
was evident that by integrating farming with cropping and
goat rearing under dry lands, income of small and marginal
farmers would be greatly enhanced.

INTEGRATED FARMING SYSTEM FOR PRODUCTION
SUSTAINABILITY : The contribution of crops towards the
system productivity ranged from 33 to 52 per cent, while poul-
try and mushroom contributed 28 to 39 per cent and 20 to 28
per cent, respectively. The highest system productivity of
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21,487 kg/ha/year of rice grain equivalent yield was recorded
with rice-brinjal system integrated with mushroom and poul-
try production. This was followed by rice-cowpea (18,027 kg/
ha/year) and rice- groundnut system (16922 kg/ha/year)   in-
tegrated with mushroom and poultry production. Rice-brinjal
with mushroom and poultry system recorded nearly 400 per
cent more productivity, of which 240 per cent was contrib-
uted by allied enterprises viz. mushroom (100%) and poultry
(140%).  Similarly, rice-cowpea sequence cropping integrated
with mushroom and poultry recorded 318 per cent more pro-
ductivity over rice alone (Manjunath and  Itnal, 2003). Poultry
and mushroom production when maintained with recycled
by-products of rice production system such as paddy straw,
rice bran and broken rice, the dependence and cost incurred
on externally purchased inputs was greatly reduced. Thus,
integration of poultry and mushroom production with recy-
cling of by-products obtained from rice system enhanced the
productivity of marginal rice lands substantially. The required
resources – feed for poultry, fish and pigeon; substrate for
mushroom production; and organic manure for field crops –
can be secured at minimal cost through proper integration in
the farming system. Among different integration Crop + Goat
+ Fish integration was tried by allocating 0.32 ha, 0.04 ha and
0.04 ha for crop, fodder and fishpond, respectively. Inclusion
of one unit of goat (20 females + 1 male) could enhance the
system productivity 35,000 kg/ha per year and productivity
of Rs 98 per day. The goat unit would provide 11 tonnes of
valuable manure apart from supplementing the feed require-
ment of fish (400 fingerlings). Jayanthi et al. (2009). Among
different IFS models tried in Tungabhadra command area
Rice+fish(Ri)-Rice+Fish (poultry)-poultry has given highest
system productivity 11,133 kg/ha/year and higher
sustainability index of 90.16 %  which may be attributed to
better recycling of resources reduced the cost of production
and increased the system productivity due to integration of
different components and thus gave higher sustainability
(Channabasavanna et al., 2002). Kumar et al. (2012) reported
that the contribution of crops towards the system productiv-
ity ranged from 57.1 to 81.1%, while fish ranged from 8.5
to11.8%; for goat 26.6 to 28.7%; for poultry 24.2%; for duck
7.4 to 10.1%; for cattle 34.4% and for mushroom 7.2%. Results
on different combinations for three years revealed that inte-
gration of crop + fish + duck + goat resulted in highest sys-
tem productivity in terms of rice-grain equivalent yield. Crop
+ fish + duck + goat and crop + fish + cattle model recorded
130% more productivity over cropping alone. Similarly crop +
fish + goat model gave 113% higher productivity than grow-
ing crops alone. Besides inorganic fertilizer application of re-
cycled pond silt, poultry manure, duck manure, goat manure
and cowdung as FYM, composted residues (cereal residues)
and vermicompost under different IFS module provide con-
genial situation to increase the yield. Channabasavanna and
Biradar (2007) reported that the system productivity varied
widely between the models. The model involving Rice-fish

(pit at the center of the field) – poultry (reared separately)
recorded the highest system yield and productivity mean
over years (17,502 kg/ha/year). This was closely followed by
Rice-fish (pit at one side of the field) – poultry (shed on fish
pit). This may be attributed to the better growth, develop-
ment and survival rate of fish in these treatments thus result-
ing in higher additional income. Over all mean indicated that
IFS recorded the higher productivity of 15,555 kg/ha/year
over conventional system of rice-rice (6,667 kg/ha/year).

INTEGRATED FARMING SYSTEM FOR INCOME
SUSTAINABILITY : The highest average net returns of Rs.
1,59,479/year was obtained from an area of 1.0 ha with an
average annual expenditure of  Rs. 94,915/year by integrating
crop + fish + duck + goat combination in the system followed
by crop + fish + goat (Rs. 1,51,479/year) and crop + fish +
poultry (Rs. 1,39,460/year) combinations. Sustainability in-
dex was also found higher in both the combinations (80 and
75.1%) respectively. Crop + fish + duck + goat model emerged
as highest profitable enterprise for irrigated lowlands with an
average net return of Rs. 471/day during the period of experi-
mentation. This was due to the fact that system as a whole
provided opportunity to make use of byproduct or waste
materials, of one component as input on another. Hence, there
is possibility for reduction in the cost of production of differ-
ent enterprises and finally production cost of the system.
Results on these combinations for three years revealed that
integration of crop +fish +duck + goat also showed higher
average sustainability index (80%). All other combinations
tested here also resulted in higher av. Net returns/year, while
their sustainability index varied from 51.5–75.1% over crop-
ping alone. Cropping alone has resulted in lower sustainability
index value of 19.3% only. Sustainability Index itself clarifies
the benefits from different combinations/unit area. Higher
the sustainability index, higher will be the net returns Kumar
et al. (2012). The mean cost of cultivation for the coconut
was worked out to be Rs. 12,150/ha during the experimental
period similarly, for intercropping forage and legume an addi-
tional cost of Rs. 28,995/ha overall for the coconut based IFS
Rs. 62.535 was incurred. the higher cost with dairy integra-
tion was due to the establishment costs including feed and
labour.net returns from the coconut alone is very less Rs.6225/
ha where as from IFS it was Rs. 32,335/ha. Higher yielding
nature of hybrid Napiers used for intercropping coupled with
on-farm generation of inputs in terms of feed for cattle and
manure for the crop resulted in higher net returns
Korikanthimath and Manjunath (2009). Shinde et al. (2010)
reported that the integration of crop + dairy + poultry + fish-
ery gave maximum net returns, sustainability index over rest
of the IFS models under study. Integration of all the compo-
nents has shown slightly lower sustainability index might be
due to horticulture. This may be due to integration of crop
production and animal components recorded year round in-
come, employment and efficient utilization of natural re-
sources. Among the cropping sequences, rice-rice system
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yielded the maximum net returns of Rs. 7387. Higher gross
returns due to high procurement price of rice resulted in higher
returns. Cropping (0.73 ha) in IFS led to maximum net returns
of Rs. 14600 followed by animal components (Rs. 8286). Con-
tributions from cropping, goat, fish and poultry were 63.8,
30.9, 4.0 and 1.3 per cent, respectively. Net returns obtained
from all the components were Rs. 22,887 with an increase of
32.3 per cent higher than conventional rice-rice system. The
benefit cost ratio was also higher (1.97) in IFS than conven-
tional system (1.64). Among the various components, goat
recorded the highest benefit cost ratio (2.75) followed by fish
(2.23) due to low cost of cultivation. This was followed by
vegetables (2.00). Poultry showed the lowest benefit cost ra-
tio (1.13) as a result of high cost of maintenance Barik et al.
(2010) reported that IFS approach was found superior to crop
alone providing maximum net income with benefit: Cost ratio
of 1.78 and sustainability index of 54.58%. The additional in-
come due to integrated farming approach was 179% higher
than the farmer’s practice. Singh (1994) reported that on 1.0
hectare of irrigated land, the net return for mixed farming with
three crossbred cows ranged between US $ 466-1090 per year
in different years, compared to a range between US $ -50 to
656 in mixed farming with three buffaloes. Three buffaloes
units gave negative return during one year only in 7 years.
The farmer’s practice gave a minimum net return of US $ 153.
The comparative average return as indicated by cost: return
reveals that in most cases it was highest in arable farming
followed by mixed farming with crossbred cows. Though cost:
return was higher in arable farming, mixed farming had other
advantages like production of more commodities, higher total
net return, availability of more number of employment days
uniformly distributed throughout the year and better use of
by-products and wastes and supply of manures to the crop
component of the system. Negative return from the buffalo
unit could be attributed to longer calving interval, drier pe-
riod and lesser milk productivity per animal. Throughout the
study period, the average milk production per calving was
about 9.0 liters per day per cow and 6.5 liters per day per
buffalo.

CONCLUSION : An integrated farming system fulfills the
multiple objectives of making farmers self-sufficient by en-
suring the family members a balanced diet, improving the stan-
dard of living through maximizing the total net returns and
providing more employment, recycling of crop residues, op-

timizing resource use, minimizing risks and uncertainties and
keeping harmony with the environment by comprising’ a com-
bination of careful1y selected components/ enterprises un-
der a given set of agro-climatic conditions.
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ANTIFUNGAL ACTIVITY OF CULTURE FILTRATES OF TRICHODERMA SPP. AGAINST
ALTERNARIA LINI RESPONSIBLE FOR BUD BLIGHT OF LINSEED
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Abstract: Linseed blight caused by Alternaria lini is an economically important and major fungal disease of linseed. Disease
is observed on linseed crop in different cultivated areas of India. For the current study, ten isolates of A. lini having different
morphological and cultural characteristics were collected from genetically different lines of linseed. The effect of culture
filtrates of four species of Trichoderma i.e. T. viride, T. hamatum, T. harzianum and T. virens were tested in Vitro on mycelial



1816TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

growth of A. lini by poisoned food technique. The maximum inhibition of mycelial growth was observed with culture filtrate of
T. harzianum when used as 10% concentration that inhibited redial mycelial growth upto 53.36%

In pot culture study, spray application of culture filtrate of T. harzianum at 10% concentration with three time schedules i.e. 30
hrs before inoculation, 30 hrs after inoculation and 60 hrs after inoculation were evaluated. Through this study spraying of 10%
culture filtrates of T. harzianum after 30 hrs of inoculation of pathogen was found the most effective with 55.87% reduction of
disease followed by spraying after 60hrs of inoculation of pathogen which was having 55.04% reduction of disease.

Key words: Biological control, Alternaria blight, linseed, Trichoderma
Linseed (Linum usitatissimum L.) is a winter season annual
herb with erect, slender stem and is 60-80 cm tall. Linseed
belongs to the family Linaceae and the genus Linum which
has 100 species. It has been grown from ancient times for
fiber (Flax) and for its seed which is rich in oil. Linseed has a
great importance among oilseeds as all parts of the plant have
extensive and varied uses. In India, linseed is mainly grown
for extracting oil. The oil content of the seed generally varies
from 33 to 45 per cent. Linseed oil is used for making linoleum,
oil cloth, printers ink, soap, patent leather and other products
(Kolte and Fitt, 1997). The oil cake remaining after oil extrac-
tion contains about 30 to 35 per cent protein. It is very rich
proteinaceous feed for the livestock particularly quick grow-
ing animals. It is also used as organic manure. Fibers ob-
tained from the stem are spun into linen yarns which are used
for making variety of products (Singh et al, 2005).

Linseed blight caused by Alternaria lini is an economically
important and major fungal disease of linseed. Disease is ob-
served on linseed crop in different linseed growing areas of
India. Due to environmental hazards caused by chemical fun-
gicides (McEwen and Stephenson, 1979) now-a-days more
emphasis is given on eco-friendly management strategies.
Biological control is one of the most preferred eco-friendly
management practices. Among the various bio-control agents
reported to contain plant diseases Trichoderma spp is the
most effective antifungal antagonist. For the current study,
ten isolates of A. lini having different morphological and cul-
tural characteristics were collected from genetically different
lines of Linseed. The effect of culture filtrates of four species
of Trichoderma were tested in Vitro on mycelial growth of A.
lini by poisoned food technique. In pot culture study, spray
application of culture filtrate of T. harzianum at 10% concen-
tration with three time schedules i.e. 30 hrs before inocula-
tion, 30 hrs after inoculation and 60 hrs after inoculation of A.
lini were evaluated.

Material and Methods
Collection of pathogen and antagonist  : Fresh naturally af-
fected diseased plant parts and seeds of genetically different
lines of linseed were collected from the disease screening
nursery of AICRP (Linseed), Nagpur during Rabi season in
the year 2007, to isolate the pathogen A. lini. The pathogen
was isolated aseptically on PDA media at 28±2°C. Species
was confirmed by observing the germ tube characteristics
under microscope.

Four species of the known antagonist Trichoderma i.e. T.

viride, T. hamatum, T. harzianum and T. virens were collected
from the Department of Plant Pathology, Dr.PDKV, Akola (MS).

Evaluation of pathogenicity : Five linseed plants each were
grown in sterilized soil composite (1 Sand: 2 Soil: 1 FYM) in
12” diameter earthen pots. When the plants started produc-
ing buds, small cotton swab dipped in 104 spore suspension
of individual isolate were wrapped around the neck portion
of the buds. Five buds were inoculated with every isolate.
Inoculated plants were covered with polythene bags for 30
hrs and inside them 80-90% relative humidity (RH) was main-
tained by making light spray of double distilled sterilized water
(DDSW) before sealing the bags. After 30 hrs the bags were
opened and plants were sprayed with sterilized distilled wa-
ter during morning and evening hours till the expression of
symptoms. Observations were recorded for bud blight symp-
tom on 7th day after inoculation and pathogenicity of isolates
were confirmed by presence of blightening (Dey, 1933).

Preparation of culture filtrates : For preparation of culture
filtrates antagonists were grown in 150 ml potato dextrose
broth (PDB) in 250 ml conical flask for 20 days. After 20 days
broth containing mycelium and spores were filtered through
Whatman filter paper no. 4 then these filtrates were centri-
fuged at 5000 rpm for 10 min. to collect cell free supernatant
and considered 100% concentration that was later used in
poisoned food technique as 5% and 10% concentrations
(Mane and Pal, 2008).

Effect of culture filtrates on mycelial growth of A. lini : Ten
isolates of the A. lini were used for studying the antifungal
activity of culture filtrates by poisoned food technique in
Vitro. After pouring, solidification and cooling of two con-
centrations i.e. 5% and 10% of culture filtrates amended PDA
medium, plates were inoculated by placing 6 mm disc of indi-
vidual A. lini isolate (taken from 10 days old fungal lawn
maintained on PDA) at the centre. For each concentration
with each isolate three replicates were taken along with the
check. Inoculated plates were incubated at 28±2°C and on 7th

day diameter of fungal growth was measured. The per cent
inhibition was calculated with the help of mean colony diam-
eter by using following formula given by Vincent (1927).

                                           C-T
I = ———— X 100

                                              C
Here, I = Per cent growth inhibition
C = Growth of fungus in control
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T = Growth of fungus in treatment

Effect of culture filtrate under pot culture condition : T h e
effect of most efficient treatment selected through in Vitro
study was further tested against the disease under study on
highly susceptible variety ‘Kiran’ in pot culture condition.

The spraying of spore suspension (an equi-proportional mix-
ture of ten A. lini isolates) was done at evening time for dis-
ease development. Spore load of the inoculum was 104 spores/
ml. Pots were covered with polythene bags for next 30 hrs.

Ten per cent solution of culture filtrate of T. harzianum was
prepared before one day of application and was sprayed on
two months old linseed plants grown in earthen pots at pre
flowering stage. Spraying was done at three intervals i.e. pre
inoculation (before 30 hrs of inoculation) and post inocula-
tion (after 30 hrs and 60 hrs of inoculation).

The observations were taken on 10th day of inoculation. To
assess the effect of treatments 0-5 scale given by AICRP (Lin-
seed), Nagpur was used for scoring the disease (AICRP, 2007).
As per this scale –
0 = no infection
1 = 01 to 10 % leaf area/plant infected with disease
2 = 11 to 25 % leaf area/plant infected with disease
3 = 26 to 50 % leaf area/plant infected with disease
4 = 51 to 70 % leaf area/plant infected with disease
5 = 71 to 100 % leaf area/plant infected with disease

The per cent disease intensity (PDI) was calculated by fol-
lowing formula given by McKinney (1973).

Sum of all numerical rating
PDI =

No. of leaves examined per plant X Maxi-
mum rating

X 100

Statistical analysis : Statistical analysis was done by apply-
ing completely randomized design (CRD) (Gomez and Gomez,
1983).

Results and Discussion
Effect of culture filtrate on mycelial growth of A. lini : All the
four species of Trichoderma tested in this study had shown
antifungal properties against A. lini (Table-1). This finding
indicate that Trichoderma spp. possess broad spectrum anti-
fungal property against Alternaria. The species of Tricho-
derma were varying in their performance to inhibit the myce-
lial growth (Table-2). Among the four species T. harzianum @
10% was found the most effective (Table-1 & Table-2) that
resulted into 24.55-53.36 % reduction of mycelial growth over
the ten pathogenic isolates. Similar results were reported by
Gulhane et al. (2005) on mycelial growth of Pythium spp. that
causes damping off disease of tomato. Zade et al. (2005) has
also reported the similar results on mycelial growth of Puccinia
arachidis that causes rust disease of groundnut.

Effect of culture filtrate of T. harzianum on Alternaria blight
of linseed in pot culture : Ten per cent concentration of T.
harzianum culture filtrate found the most effective among all
the treatments in Vitro was further tested under pot culture
and results are summarized in Table-3. The data reveal that all
the applications had shown reduction in disease intensity.
The treatment was found to be the most effective (55.87%
reduction of disease) when applied after 30 hrs of inoculation
followed by spraying after 60hrs of inoculation of pathogen
which was having 55.04% reduction of disease. The results
are in accordance with the studies conducted by Gulhane et
al. (2005) against damping off disease of tomato caused by
Pythium spp. and Zade et al. (2005) against groundnut rust
pathogen Puccinia arachidis.
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Table 3: Effect of Trichoderma harzianum on Alternaria blight of linseed in pot culture condition

             Treatments Formulation Dose % Disease Intensity % Disease Control
T-1 Trichoderma harzianum

before 30 hrs of inoculation Culture filtrate 10% 57.42 22.83
T-2 T. harzianum

after 30 hrs of inoculation Culture filtrate 10% 39.58 55.87
T-3 T. harzianum

after 60 hrs of inoculation Culture filtrate 10% 40.22 55.04
T-4 Control Spray inoculation 104 spore suspension 73.57 0.00
F test - - Sig. -
SE (m) - - 0.47 -
CD (P=0.01) - - 1.81 -

SCENARIO OF FOLIAR FUNGAL DISEASES OF GREENGRAM AND THEIR INTEGRATED
MANAGEMENT

1Veena , 1Yashoda R. Hegde., 2Ganajakshi Matt.,  1Virupaksh Prabhu H. and  2Vijayakumar A. G.
1Department of Plant Pathology,  2MARS, MULLaRP, University of Agricultural Sciences, Dharwad- 580005, Karnataka

The greengram (also known as mungbean  or golden gram) is the seed of  Vigna radiata, an ancient and well known leguminous
crop of Asia, native to the Indian subcontinent, Greengram is grown mainly as a kharif season crop. However, its cultivation
in rabi season is restricted to the eastern and southern parts of the country and mainly cultivated in India, China, Thailand,
Philippines, Indonesia, Burma, Bangladesh, Vietnam, Laos and Cambodia, but also in hot and dry regions of Southern Europe
and the Southern United States. The major greengram growing states are Orissa, Maharashtra, Andhra Pradesh, Rajasthan,
Karnataka and Gujarat. It  is an  important pulse crop of India. It ranks third among all pulses grown in India after chickpea and
pigeonpea. The Hyderabad Karnataka area particularly Bidar and Gulbarga districts have an extensive cultivated area of
greengram, pigeonpea and bengalgram. Hence, these regions are called “Pulse bowl” of Karnataka.  Greengram is a rich source
of protein (23 - 24%), carbohydrate (54 - 56%), minerals and vitamines. It has high digestibility due to which it is fed to babies,
convalescents and elders. Unlike other pulses  it is free from flatulent effects in stomach. It is consumed in many forms
including boiled dhal, sprouts, bean cakes, noodles and pudding.

Greengram suffers from many diseases caused by fungi, bacteria, viruses, nematodes and also abiotic stresses. Among the
fungal diseases, Cercospora leaf spot (CLS) caused by Cercospora canescens and powdery mildew (PM) caused by Erysiphe
polygoni  are important diseases. The diseases have been reported as a threat to greengram production In India. The damage
caused to photosynthetic area could be considerable. It has become a chief contributing factor in the production of greengram
yields. Symptoms of CLS on leaf  produced are small, numerous in number with pale brown centre and reddish brown margin.
Where as  PM symptoms appear as white powdery patches on leaves which later become dull coloured. These patches
gradually increase in size and become circular covering the lower surface also. Under favourable environmental conditions,
severe leaf spotting and  powdery mildew results in drying and premature defoliation.

Roving survey was conducted during Kharif 2011 to know the severity of  CLS and  PM diseases  of greengram in the farmer’s
fields in Dharwad, Belgum, Baglkot and Gulbarga districts. CLS disease was observed in Dharwad and  Belgum districts where
as disease was absent in Baglkot and Gulbarga districts. PM disease was observed in all the four districts. The maximum
disease severity leaf spot and powdery mildew was noticed in Dharwad district (78.52%) followed by Belgaum district (
71.35%).

Fiftyfour greengram genotypes were screened against CLS and PM under field condition. Results revealed that, three genotypes
viz., PS-16, R-86, IC283869 were found resistant to CLS. For PM, five genotypes viz., TARM-1, CO-GG-912, RM-8-6, WGG-37
and IC283869 were found resistant. IC283869 genotype was resistant to both CLS and PM diseases.

The efficacy of three systemic fungicides, one non-systemic fungicides,one combi product and a   botanical was evaluated
against CLS and PM under field condition. The results revealed that spraying with 0.1% hexaconazole and difenconazole
helped to manage the CLS and PM successfully and recorded highest yield (7.52q/ha).
Introduction : The greengram (also known as mungbean  or
golden gram) is the seed of  Vigna radiata, an ancient and
well known leguminous crop of Asia, native to the Indian

subcontinent, Greengram is grown mainly as a kharif season
crop. However, its cultivation in rabi season is restricted to
the eastern and southern parts of the country and mainly
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cultivated in India, China, Thailand, Philippines, Indonesia,
Burma, Bangladesh, Vietnam, Laos and Cambodia (Masood
Ali and Shivkumar,2000) but also in hot and dry regions of
Southern Europe and the Southern United States. The major
greengram growing states are Orissa, Maharashtra, Andhra
Pradesh, Rajasthan, Karnataka and Gujarat. It  is an  important
pulse crop of India. It ranks third among all pulses grown in
India after chickpea and pigeonpea (Rajendra Prasad, 2006).
The Hyderabad Karnataka area particularly Bidar and
Gulbarga districts have an extensive cultivated area of
greengram, pigeonpea and bengalgram. Hence, these regions
are called “Pulse bowl” of Karnataka.  Greengram is a rich
source of protein (23 - 24%), carbohydrate (54 - 56%), miner-
als and vitamins. It has high digestibility due to which it is fed
to babies, convalescents and elders. Unlike other pulses  it is
free from flatulent effects in stomach. It is consumed in many
forms including boiled dhal, sprouts, bean cakes, noodles
and pudding.

Greengram suffers from many diseases caused by fungi, bac-
teria, viruses, nematodes and also abiotic stresses. Among
the fungal diseases, Cercospora leaf spot (CLS) caused by
Cercospora canescens and powdery mildew (PM) caused by
Erysiphe polygoni  are important diseases. The diseases have
been reported as a threat to greengram production In India.
The damage caused to photosynthetic area could be consid-
erable. It has become a chief contributing factor in the pro-
duction of greengram yields. Symptoms of CLS on leaf  pro-
duced are small, numerous in number with pale brown centre
and reddish brown margin. PM symptoms appear as white
powdery patches on leaves which later become dull coloured.
These patches gradually increase in size and become circular
covering the lower surface also. Under favourable environ-
mental conditions, severe leaf spotting and powdery mildew
results in drying and premature defoliation.

MATERIALS AND METHODS
Survey  : A roving survey was conducted during Kharif ,2011
to know the severity of leaf spot and powdery disease of
greengram in  farmer’s fields in Dharwad, Belgum, Baglkot
and Gulbarga districts. In each district five villages were se-
lected and in each village one to three fields were surveyed.
In each field, plants were selected in random and the severity
of leaf spot disease was recorded by  0 to 9 scale (Mayee and
Datar, 1986).

0 to 9 scale for leaf spot and Powdery mildew disease
Grade Disease reaction Description
0 Immune No symptoms on leaf
1 Resistant Up to 1% of leaf area cov

ered by lesions
3 Moderately resistant 1-10% of leaf area covered

by lesions
5 Moderately susceptible 11-25% of leaf area cov

ered by lesions
7 Susceptible 26-50% of leaf area cov

ered by lesions
9 Highly susceptible More than 50% of leaf area

covered by lesions

In each field five plants were selected randomly and scored
for the disease severity. Per cent disease index (PDI) was
calculated by using formula (Wheeler, 1969).

Per cent disease
index (PDI) =

Sum of the individual disease
ratings

× 100
Number of leaves observed
× Maximum disease grade

Management  : A field experiment was laid out at the Main
Agricultural Research Station (MARS), Dharawad, Univer-
sity of Agricultural Sciences, Dharwad during Kharif 2011.
The efficacy of three systemic fungicides, one non-systemic
fungicides,one combi product and a botanical was evaluated
against leaf spot. The experiment was conducted in random-
ized block design with seven treatments and three replica-
tions with cultivar shining mung. Treatment details  are as
followes.
Treatment no. Treatment details
1 Carbendazim @ 0.1%
2 Mancozeb @0.2%
3 Difenconazole @ 0.1%
4 Achook @ 0.2%
5 Hexaconazole @ 0.1%
6 Carbendazim-12% + Mancozeb-63% @ 0.2%
7 Untreated

Plot size of 3 x 3.5 m2 was maintained per treatment. The sow-
ing was taken up on 29.06.2011. Fertilizers were applied as per
package of practices. Spraying was taken up immediately af-
ter disease appearance. The observations on per cent dis-
ease index was recorded by using scale of 0-9 (Mayee and
Datar, 1986). Per cent disease index (PDI) was calculated by
using the formula given by Wheeler (1969) formula. The yield
per plot, pod length, seeds per pod, hundred seeds weight
and five plant seeds weight were recorded at harvest.

Screening of  genotypes : Fiftyfour greengram genotypes
were screened against leaf spot and powdery mildew under
field condition at Main Agriculture Research Station (MARS)
Dharwad, University of Agricultural Sciences, Dharwad dur-
ing Kharif 2011. Genotypes were collected from All India Co-
ordinated Research Project on MULLaRP and were screened
against leaf spot and powdery mildew under field condition.
Observations were recorded by using 0 to 9 scale by select-
ing five plants in each genotype. Based on their reaction
genotypes were categorized into immune, resistant, moder-
ately resiatant, moderately susceptible, susceptible and
highly susceptible varieties.

RESULT AND DISCUSSION
Survey  : The survey  revealed that the leaf spot and pow-
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dery mildew diseases were severe in the two districts sur-
veyed. Leaf spot disease severity ranged from 62.25 to 86.18
per cent and powdery mildew severity ranged from 22.70 to
78.08 per cent.

Dharawad district recorded maximum leaf spot severity
(78.52%) and maximum powdery mildew severity (75.32). Less
severity of leaf spot disease ( 62.25%) was recorded at
Belavadi village of Belgaum district. Least severity of  pow-
dery mildew disease (22.70) was recorded at sannur village of
Gulbarga district.Leaf spot and powdery mildew diseases was
completely absent in Bagalkot District and very less severity
( 27.39 %) of  powdery mildew was recorded in Gulbarga dis-
trict.

Maximum severity of leaf spot (86.18%)  and powdery mildew
(78.08%) diseases was noticed in  Narendra  Hence , Narendra
villege of Dharwad district can be considered as hot spot for
leaf spot  and powdery mildew of  greengram.

Among the districts surveyed maximum disease severity was
recorded in Dharwad, which may be due to favourable envi-
ronmental conditions viz., optimum temperature and relative
humidity, moisture conditions that must have favoured the
build up of inoculum (Aust and Jurgren, 1986) and subse-
quently showing increase in disease severity. Whereas in
Bagalkot district the powdery mildew disease was completely
absent. This may be due to unfavourable environmental con-
dition which reduced the build up of inoculum and develop-
ment of disease.

Management
Per cent disease index : All the chemicals and neem product
have reduced the disease incidence significantly compared
to untreated control. Among various chemicals tested,
hexaconazole has given the good results with least per cent
disease index and was on par with difenconozole. These two
treatments were significantly superior to all other treatments.
Highest per cent disease index was found in achook  and was
followed by carbendazim. However they were significantly
superior over the control. Results are presented in table 2 and
plate 1
Yield parameters : All treatments increased hundred seeds
weight (5.70g), pod length (9.01cm), seeds per pod (14.60)
and yield (7.52q/ha) significantly compared to untreated con-
trol.

 Among the different chemicals and botanical tested, chemi-
cals have given good results. They were significantly supe-
rior to all other treatments tested. Hexaconozole was very
effective and reduced the disease with maximum yield (7.52q/
ha) followed by Difenconozole. Minimum disease severity
was observed in untreated plot followed by achook with mini-
mum yield and these two are on par with each other. These
results are comparable with findings of Khunti et al. (2002)
and Divyajyoti (2012) who reported that hexaconozole effec-
tively reduced the disease severity under in vivo condition.

Maximum pod length, seeds per pod, hundred seed weight
and five plant seeds weight were also recorded in
hexaconazole treatment. Minimum length, seeds per pod, hun-
dred seeds weight and five plant seed weight were observed
in achook.

Screening of  genotypes : Screening of genotypes revealed
that, none of the genotype   was found immune for both the
diseases. three cultivars viz., IC 283869, R-86 and RM-8-6
were found resistant to leaf spot, 5 genotypes  showed mod-
erately resistant reaction. while 7 genotypes were  moder-
ately susceptible, 34  were susceptible and 5 were highly
susceptible to leaf spot disease. IC 283869 was found resis-
tant to powdery mildew, 4 genotypes  showed moderately
resistant reaction. While 47  genotypes were  susceptible
and 2  were highly susceptible to powdery mildew disease.
Results are presented in table 3 , 4  and plate 2

The present study has revealed that the cultivars IC 283869,
R-86, RM-8-6, LGG-460, PGG-04, DGS-52, LGG-460, PGG-04,
PDM-84178 and PS-16 for  leaf spot disease and  cultivars
IC283869, TARM-1,CO-GG-912, RM-8-6,  WGG-37 for  pow-
dery mildew have shown resistant to moderately resistant
reaction which can be used by breeders in resistance breed-
ing. IC283869 has shown resistant reaction to both the dis-
eases.

Conclusion : Higher severity of powdery mildew and leaf
spot diseases was observed in Dharwad district.  Spraying
with 0.1% hexaconazole helped to manage the fungal dis-
eases successfully and recorded highest yield and yield pa-
rameters. The cultivar IC 283869 was showing multiple dis-
ease resistant reaction to fungal foliar diseases.
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Table2:In vivo evaluationof fungicides and neem product on disease severity and yield parameters

Treatments                 PDI 100 seeds Pod length Seeds per
leaf spot powdery mildew weight (g) (cm) pod Yield (Q/ha)

1.Carbendazim 44.29 (41.70)* 34.4 (35.88)* 3.75 8.99 14.06 6.61
2.Mancozeb 33.77 (35.51) 31.5 (34.06) 3.63 8.29 12.53 6.20
3.Difenconazole 13.18 (21.27) 21.6 (27.62) 3.78 9.00 14.60 7.31
4.Achook 53.32 (46.88) 36.0 (36.84) 3.59 7.70 12.60 5.25
5.Hexaconazole 13.03 (21.13) 16.8 (24.15) 5.70 9.01 14.06 7.52
6.Carbendazim+ Mancozeb 26.83 (31.17) 25.6 (30.36) 4.73 8.89 13.60 6.96
Untreated control 67.70 (55.35) 59.20 (50.31) 2.27 7.62 11.86 4.89
S. Em.  0.74 0.34 0.40 0.09 0.43 0.35
CD at 5% 2.28 1.89 1.24 0.29 1.32 1.09
CV% 3.54 4.34 17.79 1.88 5.55 9.50

*Arcsine transformed values for which statistical analysis is done
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Table 3 : Screening of greengram genotypes against  leaf spot  under natural condition

Grade Disease reaction Name of the genotypes
0 Immune Nil
1 Resistant IC 283869, R-86 , RM-8-6  (3)
3 Moderately resistant LGG-460, PGG-04, DGS-52,   PDM-84178, PS-16 (5)
5 Moderately susceptible MLTGG-10-2, TMB-99-37, TM-98-50, WGG-37,   WGG-37 (5)
7 Susceptible Shining mung, Selection-4, Pusabaisaki, SML-668, IC 546502, IC 546475, IC 430580, IC

436531, IC 436611, IC 546499, IC 413318, IC 519769, IC 436526, IC 519564, IC  436555, IC
261260,  IC 426772, IC 426771, IC 382784, IC 436629, MLT GG-10-8, MLT GG-10-7, MLT GG-
10-16, MLT GG-10-13, MLT GG-10-15, MLT GG-10-11, TARM-1, C0-GG-912, DLGG-16, GGS-
02, KGS-1-5, DGGS-02, KGS-83,TM-96-1 (34)

9 Highly susceptible IC 546496, IC 436625, IC 436661, IC 413320, IC 369638  (5)

Table 4 : Screening of greengram genotypes against  powdery mildew under natural condition

Grade Disease reaction Name of the genotypes
0 Immune Nil (0)
1 Resistant IC283869 (1)
3 Moderately resistant TARM-1,CO-GG-912, RM-8-6, WGG-37 (4)
5 Moderately susceptible TM-96-1, IC546475,  IC 546502, PS-16, R-86, LGG-460, PGG-04, DGS-52,  TMB-99-37, DGGS-

02, KGS-83, TM-96-1, TM-98-58, SML-668, DLGG-16, GGS-02, KGS-1-5, PDM-84178, MLT
GG-10-2, IC 413318, IC 519769, IC 436526, IC 519564, IC 436555, IC 261260, IC 546502, ,
IC546475, IC 430580, IC 436531, IC 436611, IC 546499, IC 426772,(32)

7 Susceptible MLT GG –10-8, MLT GG-10-7, MLT GG-10-16, MLT GG-10-13, MLT GG-10-15, MLT GG-10-
11,IC 426771, IC 382784, IC 436629, IC 546496, IC 436625, IC 436661, IC 413320, IC 369638,Se
lection-4  (15)

9 Highly susceptible Shining Mung   and Pusa baisaki (2)

    Experimental  view                    100 seeds of each treatment        Hexaconazole (0.1%)                       Untreated control
Plate 1 : Field evaluation of fungicides on leaf spot and powdery mildew diseases

Experimental view IC 283869 (Multiple disease resistant)          Shining mung (susceptible)

Plate 2 : Field evaluation of genotypes against leaf spot and powdery mildew diseases
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EMU FARMING: A BUSINESS VENTURE
KUSUMA. D.K.

Department of Agricultural Economics, University of Agricultural Sciences, Dharwad – 580005, kusuma3836dk@gmail.com

Abstract:  Emu the second largest flightless bird under the group ratites. Emu is scientifically classified as Dromius
Noveahollandiae. Emus are raised throughout the world and have adapted to a variety of conditions ranging from the cold
winters to the extreme heat. Emu farming in India is in developing stage. An NRI of West Godavari district in Andhra Pradesh
started Emu farming for the first time during 1998. It can be grow and bred everywhere from Kashmir to Kanyakumari. It provide
part time employment or to utilize family labour to earn some livelihood. It provides employment to educated unemployed
youths of rural area. It increases export potential by producing more Emus for meat, oil & skin production in future and
alternately to export the produce. Emu farming offers great scope and potential because of it’s “supplementary income,
additional employment and simplicity in operation” says the NABARD ‘Model Bankable Project on Emu Farming. Efficient
emu development can be Achieved by promotion of small units in villages through a gamut of functions like Dissemination of
information & technology, making various inputs & organizing training Sessions for farmers on this subject. Emu farming is
economically and finanacially feasible for the farmers.

Emu the second largest flightless bird under the group ra-
tites. Emu is scientifically classified as Dromius
Noveahollandiae along with other members of the group
ostrich, kiwi and rhea, other flightless birds. Emu is native to
Australia. Aborigines in Australia utilized these birds for their
basic needs like food, clothing and for treatment. Presently,
Emu Framing is spread all over the world with significant popu-
lation in U.S.A, China, and Australia including Asian coun-
tries. Emu is becoming popular for having 98% fat free red
meat and other utilities obtained by products namely; Emu
oil, skin, feathers and ornamental eggs and toes.

Emu farming in India is in developing stage. An NRI of West
Godavari district in Andhra Pradesh started Emu farming for
the first time during 1998. Later breeding flocks spread over
entire country for commercial purpose. Presently, emu farm-
ing is being carried out in large scale in States of Andhra
Pradesh, Tamil Nadu, Maharashtra, Karnataka and parts of
Kerala.

Since 2000, Department of Poultry Science, Veterinary Col-
lege, Venkateshwara University, Andhra Pradesh is doing pio-
neer work in the areas of research on Emu. Central Poultry
Development organization & Training Institute, Govt. of In-
dia, established an organized Emu unit during 2007, with a
foundation stock of 30 pair breeding stock for expansion and
to act as National Centre for Emu.

Basic information about emu

Characters Emu
life span 40 years
chick weight at hatch 400 - 450 gm
adult body weight 40 - 50 kg
Height 5 - 6 feet
age at sexual maturity 18 - 24 months
slaughter age 14 - 16 months
sex ratio 1:1
egg weight 500 - 800 gm
no. of toes 3
incubation period 52 days
no. of egg produced / year 40 - 50 eggs
dressing meat yield 30 - 40 %
leather produced / bird 8 - 10 Sq. ft. /bird
feather yield/ bird 400 - 600 gm
Hatchability 60 - 90 %
oil production/bird 5 - 6 liters
laying pattern lays an egg every 3 rd day
Laying time Late evening and early morning
Running speed 60 Km/hr
Slaughter age 14 – 16 months

Emu farming: A business
Emu farming can be in the business of raising, emu birds for
two main purposes.
I. The first purpose is Breeding Birds - to increase the emu
population, because of the high profits that can be made by
selling adult emus as breeding birds.
II. The second purpose is slaughter birds - to get the bi-
products like emu meat, emu oil, emu bone, emu feathers, emu
skin, emu nail. The emu ranch’s secondary market will be the
slaughter market, whose main products consist of prime cuts
of emu meat, ready for sale to restaurants, residential orders,
worldwide markets and in the future, shipment to supermar-
kets.

Business measures:
(a) One can Start Emu farm with maximum 1 acre of agricul-
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tural land.
(b) Purchase Minimum 30 to 50 number of genetic 3-month-
old Emu chicks from good Emu  farm organizers.
(c) Emu Birds are grown by group concept only (16 birds’
group need 56 x 56 feet space with 6 Feet height fence).
(d) Farm maintenance should be very important with good
organic feed, purified drinking water.
(e) Emu bird 1st yields only in winter season and after comple-
tion of 21 months (in India November to December months)
(f) Further yield period is every year in winter season from
October to March.
(g) Average of 10 to 15 eggs can be obtained from the 1st
yield and subsequently average of 20 to 25 eggs can be ob-
tained from next yields every year.
(h) Chick sale is a best profitable compared to egg sale.

Advantages of Emu Farming:
* The Emu Farming Advantage Emu is a relatively simple
animal to farm and easy to manage.
* Emu adapts to almost any climatic condition. Emu has a
very low susceptibility to disease.
* Emu integrates well with other farming operations, i.e. horses,
cattle, sheep, fruit orchards, etc.
* Emu require very little ground space when compared to
other livestock, (15 acres easily accommodates up to 600
birds).
* Emu efficiently convert feed to meat yielding 18 - 25 lbs. of
premium meat at a processing age of one year, which allows a
quick turn over of stock for the breeder.
* Emu consume negligible amount in feed (approx. 700 Rs per
year) resulting in a high proportion of product revenue to low
maintenance cost.
* Emu is “the totally usable bird”; oil, meat, leather, feathers,
toenail and eggshells.

Products of Emu:
Emu Oil: Research and development of Emu oil using in cos-
metics and pharmaceuticals is rapidly expanding. Emu oil has
been documented to exhibit the following properties and/or
has been used for the following purposes.
o Anti - Inflammatory Activity
o Moisturizing
o Cholesterol Reducer
o Bacteriostatic
o Penetration Enhancer
o Significant epidermal proliferative activity
o Non – Comedogenic
o Significant wound healing agent
o Significantly reduces recent keloid scarring
o Appears to promote faster healing of burns with less pain
and scarring
o Anti - Arthritic Activity.
o Excellent Emulsifier.

Emu Egg:
· A single bird gives minimum twenty and maximum forty

eggs every year
· These eggs have dark-green color
· Each egg weighs 400 to 600 gms

Egg shells and claws: Can be carved into jewelry and decora-
tive items Key chains, pendants in necklaces
Emu leather: Emu leather is thin, very durable, supple and
breathable. It perfectly fit for designer apparels, handbags,
boots and other accessories. Has the ability to accept and
enhance any color dye leather are also used to make beauti-
ful belts, wallets, purse, bags and watch bands. The thinness
and softness make it suitable for lightweight clothing and
accessories. The leg skin is highly suitable for making watch
straps and belts. Features of wallets due to its attractive scale
pattern.
Emu Feathers: The feathers of the Emu bird are double
quelled, attractive and velvety to the touch. They are soft,
light and non-allergic, which makes them the ideal material
for a host of applications. They are in demand both in the
fashion and in art and craft industries. They are used as feather
duster, feather pad, fans, boas, and masks, finishing metals
prior to painting, weather-proof apparels, and pillows, blaz-
ers, sweaters, jeweler, and craft items.

Emu Feathers Feature
Emu feather is long and beautiful.
 They are used to clean computers, audio, video, elec-
tronic equipments, automobiles, glass products.
The feathers are used for earrings, pencil buddies, hair
picks and doll hats.
The feathers on the emu are unique in the fact that there
are two feathers to a single quill.
 Feathers used in crafts; clothing accents, jewelry, and
even pillows these feathers have a variety of uses.
 Emu chick:
• Emu chick weighs approximately 70% of emu egg weight
• Emu chick breeds naturally or by using incubator
• Artificial incubation is often conducted at a temperature of
approximately 97.5 degree Fahrenheit
• A relative humidity that varies according to the climate.
• Average incubation time ranges from 48 to 52 days.
• Born chick colors are coffee brown with white line marks.
• Color will change after 3 months
•  Nutrition food and purified water is must up to 3 months

Emu meat: Low on cholesterol, high on protein,” in what
sounds like a well the benefits of consuming emu meat. 300 in
Maharashtra-up and running in the country today. While
1,000 may seem like a big Number, it’s a drop in the ocean in
comparison with the poultry farms that dot the country. Like-
wise in production, there are estimate of about 33,000 tones
of emu meat produced in India now, which is a fraction of the
1.9 million tones of chicken meat produced in the country
every year. Each and every part of emu’s body is commer-
cially valuable. The most important is of course, its meat which
is 97 to 98% fats free. Emu meat is rich in proteins; it contains
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plenty of iron, vitamin B-12, hence as the modern research
shows ‘emu meat is an excellent diet for people suffering from
heart–ailments. Emu meat has less fat content, it is easily
digestible, very tasty and hence it serves as a very good
alternative for mutton and chicken. Therefore, there is a great
demand for it in international market. Each bird can yield about
25 kg of meat.

Economic importance of emu farming
Whole bird:  The price of a pair of 3 - 5 months old birds
having live body  weight each 10-12 Kg Is about Rs. 20,000/-
to Rs 21,000/- and  the birds are used for farming purpose.
Oil:  About 4-6 liters of oil is available from a bird which is
devoid of any color, taste and odor. The price of one liter
refined emu oil is about Rs.3000. The raw fat/crude oil of emu
fetches about Rs. 1000 per Kg.
Skin:  Price of good quality skin is reported to be about Rs.
1000/- per Sq.ft and 8-12 sq ft. of skin is available from a well
matured bird.
Eggs: Hatcheries purchase @ Rs 750/- per egg (15 days) or
on the basis of chick born @ Rs. 1000 to 1200 per chick as per
buy back agreement for supply of Emus & purchase of eggs.
Feathers: About 400 to 600 gm of feathers would be available
from a bird and each bird would fetch about Rs. 200/- at present
Egg shells and nails:  The egg shells are used for painting
and as decorative items owing to their deep blue color. Nails
are strong having decorative uses in artificial ornaments and
craft goods.

EMU OIL EMU LEATHER

EMU FEATHER EMU EGG

Financial assistance:
Loan from banks with refinance facility from NABARD is avail-
able for establishing Emu farm. For obtaining bank loan, the

farmer should apply to the nearest branch of a Commercial or
Cooperative or Regional Rural Banks in their area in the pre-
scribed forms which is available in the branches of financing
banks. For Emu farming schemes with very large outlays,
detailed reports will have to be prepared. The technical offic-
ers attached to or the Branch Manager of the bank can help/
give guidance to the farmers in preparing the project report
to obtain bank loan. A scheme can also be prepared by the
beneficiary after consulting local technical experts or private
commercial Emu hatcheries. Consultancy Services of
NABARD would also be available for large commercial
projects.

SWOT ANALYSIS
STRENGTHS:
• It has a extremely large application
• For greater return than any other agriculture pursuit.
• The products health oriented contribution.
• Varied climate adoption of the bird.
• Resistant to most of the disease
• Wide variety of products
• Lack of potential competitors at present
• Can create employment
• Long term business

WEAKNESS:
• Lack of information
• Care while transportation
• Sex ratio has to be maintained (1:1)

OPPORTUNITIES:
• Huge demand in global market
• The strong current in India so huge market
• Can be diversified into various projects.
• Recession of poultry industry due to bird flu.

THREATS:
• Higher investment
• For returns have to wait for 2 years

Conclusion:
Emu farming offers great scope & potential because of its
supplementary income additional employment & simplicity
in operation .Efficient emu development can be achieved by
promotion of small units in villages through a gamut of func-
tions like Dissemination of information & technology, mak-
ing various inputs & organizing training Sessions for farmers
on this subject. After knowing the products of Emu and their
economic importance we can conclude that Emu farming can
be carried out as a business which is financially feasible for
the farmers.
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INFLUENE OF SEED PELLETING ON FIELD PERFORMANCE AND STORABILITY OF
TOMATO (LYCOPERSICUM ESCULENTUM MILL.)

Priya Kivadasannavar and V.K.Deshpande
University of Agricultural Sciences, Dharwad

ABSTRACT: The field and laboratory experiment was to study the influene of seed pelleting on field performance and
storability of tomato cv. PKM-1  at the Department Of Seed Science and Technology, University of Agricultural Sciences,
Dharwad. The experiment consisted of six seed pelleting treatments viz., T1 (carbendazim @ 2 g/kg), T2 (Neem leaf powder @
10 g/kg), T3 (CaOCl2 @ 3 g/kg), T4 (ZnSO4 @300 mg/kg) and T5 (Trichoderma viridae @ 4 g/kg) and T6 (unpelleted seeds as
a control) and two containers viz., Cloth bag (C1) and Polyethylene bag (C2). The required quantity of tomato seeds were
pelleted as per the treatment using binder polyvinyl acetate (60 ml/kg) and filler saw dust (10g/kg).Then Pelleted seeds were
packed in cloth bag and polyethylene bag (700 gauge) and stored under ambient condition for ten months. The pelleted seeds
significantly influenced on the field performance of the tomato crop. Among the seed pelleting treatments the seeds pelleted
with ZnSO4 (300 mg/kg) recorded higher field emergence (91%), plant height (84 cm at 90 DAS), number of leaves (75 at 90
DAS), less days to initiation and 50 per cent flowering (58, 64 respectively), number of fruits per plant (31), fruit yield per plant
(1432), number seeds per fruit (236), seed yield per plant (23.49 g), seed yield per hectare (564 kg) and 1000 seed weight (3.17 g)
compared to unpelleted seeds. The pelleted seeds also performed better throughout the storage period over unpelleted seeds.
Among the seed pelleting treatment seeds pelleted with carbendazim (2 g/kg) and CaOCl2 (3 g/kg) recorded significantly higher
germination (73.63% and 70.63%), seedling length (23.63 and 20.35 cm), vigour index (1736 and 1443), dry matter production
(28.75 and 26.83 mg), speed of germination (19.60 and 18.37) and dehydrogenase activity (0.254 and 0.209 OD value) and lower
moisture content (7.02 and 7.04%), electrical conductivity of seed leachate (0.487 and 0.499 dS m-1) and seed infection (0.00 and
9.25% ) while, all the seed quality parameters were significantly lower in the unpelleted seeds (58.63%, 8.09 cm, 7.54 cm,15.63
cm, 935, 16.48 mg, 13.52, 0.118 OD value respectively) at the end of storage period. Between the containers seeds stored in
polyethylene bag maintained satisfactory seed quality parameters compared to seeds stored in cloth bag throughout the
storage period. Among the interactions seeds pelleted with carbendazim and stored in polyethylene bag recorded higher seed
quality throughout the storage period followed by the CaOCl2 compared to unpelleted seeds stored in cloth bag.

INTRODUCTION : Tomato (Lycopersicon esculentum Mill.)
a self pollinated crop is one of the important solanaceous
vegetable crops grown widely all over the world because of
its special nutritive value and also its wide spread produc-
tion. It is the world’s largest vegetable crops next to potato
and sweet potato, but it tops the list of commercial
vegetables.Health wise tomatoes are one of the “Highest
perch” because they contain an antioxidant “lycopene” and
for its ability to reduce the risk of prostrate cancer in men.
Tomato fruit is an excellent source of Vitamin C (160-240 mg)
and edible protein (100 g). It also contain important minerals
such as copper (0.01-0.09 mg), manganese (0.09-0.13 mg) and
zinc (0.1-0.17 mg/kg) (Charanjeet Kaur et al., 2004). The suc-
cessful establishment of the crop mainly depends upon good
quality seed. To provide better quality seed, many seed com-
panies have developed new technologies called Seed En-
hancement Techniques. These technologies are the key in-
ter-phase between the two highly specialized industries
namely Crop Protection and Seed Industry.

Presently the main thrust in agricultural and horticultural crops
is to optimize the application of seed treatment products by
improving the technical quality of seed. In order to reach this
target Seed Pelleting technique has been developed.Seed
Pelleting is the process of enclosing a seed with small quan-
tity of inert material just large enough to produce globular
unit of standard size to facilitate precision planting. The in-
herent material creates natural water holding media and pro-

vides small amount of nutrients to young seedlings (Roos,
1979, Scott, 1989 and Krishnasamy, 2003). Pelleting of the
seed with suitable adhesive, filler and bioactive chemicals
focuses on the performance of seeds with respect to achieve-
ment of desired population, high probability of successful
establishment of each seed planted and possibilities of preci-
sion planting, which is the key basis for successful crop/
seed production. The most essential phase of precision plant-
ing is the singling of seeds for exact placement at a pre-deter-
mined depth and spacing in the soil with a uniform coverage
and at a reasonable planting speed. Singling is difficult for
seeds which are low in density and irregular in shape. To
overcome these difficulties seed pelleting is advocated
(Bharathi et al., 2003). Improvements in pelleting technology
over the last decade includes; increased oxygen penetration/
availability, wider pellet density range, pellet loading, better
field visibility, material buildup around rough, flat, irregular
seed to produce round, smoothen and whole uniformly sized
seeds, protection from birds and rodents and supply of growth
regulators, macro and micro nutrients and selective herbicide
or herbicide antidotes (Bilie and Edwards, 1980). Keeping in
view the importance of pelleting, the present experiment was
carried out to evaluate the effect of pelleting on field perfor-
mance and also storage potential of tomato seeds.

MATERIAL AND METHODS: The present study was con-
ducted to ascertain the influence of pelleting on field perfor-
mance and storability of tomato seeds.
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Treatment details
The experiment consisted of six treatments as detailed below.
T1 : Carbendazim @ 2 g per kg of seed
T2 : Neem leaf powder @ 10 g per kg of seed
T3 : CaOCl2 @ 3 g per kg of seed
T4 : ZnSO4 @ 300 mg per kg of seed
T5 : Trichoderma viridae @ 4 g per kg
T6 : Control (unpelleted seeds) The experiment was laid out in
a Randomized Complete Block Design with four
replications.
Gross plot : 5.0 x 5.5 m
Net plot : 4.5 x 5.0 m

Procedure of seed pelleting: Before imposing seed treatment,
the seeds were manually cleaned and subjected for grading
using 4.00 (R) m top screen and 2.10 (R) mm bottom screen
sieves. Moisture content of seeds was brought to 6.10 per
cent  before pelleting. The filler material saw dust was ob-
tained locally and sieved through 1.0 mm wire mesh sieve.The
required quantity of carbendazim (2 g), neem leaf powder (10
g), CaOCl2 (3 g), ZnSO4 (300 mg) and  trichoderma viridae at
4 g per kg of seeds were treated to seeds and pelleting was
done by using polyvinyl acetate (60 ml/kg of seed) as binding
material. The pelleted seeds were dried under the shade for
four days before sowing. pelleted seeds are shown in Plate 2.
The pelleted seeds as per treatments were sown directly into
the main field where plots were made with a length of 4.5 m
and a width of 5.0 m. The seeds were sown with spacing of 60
cm in each row. Thus, net plot size was 22.5 m2. The control
plots were sown with un pelleted seeds. The experimental
plot was kept free of weeds by regular hand weeding. De-
pending upon soil and climatic conditions, protective irriga-
tion was given during the cropping period  and need based
plant protection measures were taken as and when required.
The fruits were harvested when they were fully matured and
turned red in colour starting from 100 DAS.

Pelleting material used :
Adhesive material : Polyvinyl acetate (60 ml/kg)
Filler material : Saw dust (10 g/kg)

Seed extraction : The fruits were harvested separately ac-
cording to the treatment and the harvested fruits were kept
for fermentation up to 4 days and fruits were crushed without
causing damage to the seed. The seeds were separated manu-
ally by repeated hand washing of the pulp. Then, the seeds
collected on the sieve were separated and dried in the shade.
When the seeds reached 7 per cent moisture content, the
weight of seeds from each treatment was recorded using elec-
tronic balance. In each treatment ten plants were randomly
selected and tagged for recording various biometric observa-
tions such as, field emergence (%),Plant height (cm), Number
of leaves per plant, Days to first flowering,  Days to 50 %
flowering, Number of fruits per plant, Fruit yield (g/plant),
Number of seeds per fruit, Seed yield per plant (g), Seed yield
per plot (g), Seed yield per ha (kg), 1000 Seed weight (g),

Germination (%), Seedling vigour index,  Dry weight of seed-
ling (mg) Electrical conductivity (dsm-1).
The storage experiment consisting of totally 12 treatment
combinations involving six seeddressing chemicals and two
containers. The details of the treatments are furnished below.
Factor – I: Seed dressing chemicals (T)
T1 : Carbendazim @ 2 g per kg of seed
T2 : Neem leaf powder @ 10 g per kg of seed
T3 : CaOCl2 @ 3 g per kg of seed
T4 : ZnSO4 @ 300 mg per kg of seed
T5 : Trichoderma viridae @ 4 g per kg of seed
T6 : control (unpelleted seeds)
Factor – II: Containers (C)
C1 : Cloth bag
C2 : Polythene bag
Treatment combinations
1. T1C1 7. T1C2
2. T2C1 8. T2C2
3. T3C1 9. T3C2
4. T4C1 10. T4C2
5. T5C1 11. T5C2
6. T6C1 12. T6C2

The treated seeds were packed in polyethylene bag (700
gauge) and cloth bag and stored under ambient condition in
the laboratory of Department of Seed Science and Technol-
ogy, Dharwad for ten months. Initial seed quality parameters
of tomato seeds before storing were recorded and every month
required quantity of seeds were drawn from each bag for
taking observations on seed quality parameters such as  Seed
health test: Pathogen infection by Blotter method (ISTA, 1999)
Storage fungi present on seeds were detected using blotter
method as prescribed in ISTA. Twenty five seeds were placed
equidistantly on three layered moistened blotter taken in ster-
ilized petriplate. Each treatment was replicated four times.
They were incubated at 200C for seven days with alternate
cycle of 12 hr near ultra violet (NUV) range and for remaining
12 hr in dark. On eighth day, the plates were examined under
stereo binocular microscope for the presence of seed borne
fungi. The number of infected seeds were counted and ex-
pressed in percentage besides, the kind of fungi present were
also identified and documented with the help of pathologist.

Dehydrogenase activity : Representative seeds (25) from each
treatment were taken and preconditioned by soaking in water
for overnight at room temperature. Seeds were taken at ran-
dom and the embryos were excised. The embryos were steeped
in 0.25 per cent solution of 2, 3, 5-triphenyl tetrazolium chlo-
ride solution and kept in dark for two hours at 400C for stain-
ing. The stained seeds were thoroughly washed with water
and then soaked in 5 ml of 2 methoxy ethanol (methyl
cellosolve) and kept overnight for extracting the red colour
formation. The intensity of red colour was measured using
ELICO UV-VIS spectrophotometer (model SC- 159) using blue
filter (470 nm) and methyl cellulose as the blank. The OD
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value obtained was reported as dehydrogenase activity.

RESULTS AND DISCUSSION : Seed is an important basic
and crucial input in agriculture. The two most important as-
pects in the seed programme are maintaining the continuous
supply of high quality seed inorder to producers to produce
genetically pure seed and also to preserve the quality of seed
from harvest to next sowing. High quality seed that provides
adequate plant stand is the basis for profitable production
and expansion of a crop. This depends largely on the germi-
nation and vigour potential of seed used for the sowing and
which can be improved through

Seed Enhancement Techniques. : In the present study fresh
seeds of tomato cv. L-15 were first coated with carbendazim (2
g/kg), Neem leaf power (10 g/kg), CaOCl2 (3 g/kg), ZnSO4
(300 mg/kg), Trichoderma viridae (4g/kg) and then seeds were
pelleted with a filler material (saw dust@ 10 g/kg) and polyvi-
nyl acetate (60 ml/kg) as binding material. The pelleted seeds
were evaluated for field performance and the results gener-
ated are discussed here under.The pelleted seeds significantly
influenced the growth  parameters such as field emergence,
plant height, number of leaves, days to first flowering and
days to 50 per cent flowering at different growth stages.
Among the pelleting treatments ZnSO4 (300 mg/kg) recorded
significantly higher field emergence (91%), plant height (84
cm at 90 DAS),number of leaves (75 at 90 DAS), less days to
initiation of flowering (58) and less days to 50 per cent flower-
ing (64). While unpelleted seeds recorded lowest field emer-
gence (81%), plant height (64.25 cm at 90 DAS), number of
leaves (50 at 90 DAS). The seeds pelleted with ZnSO4 at 300
mg per kg of seed performed better compared to other treat-
ments with respect to field emergence and seedling growth.
Dhamalingam et al, (1988) opined that the improvement in
field emergence due to seed enhancement techniques could
be ascribed to activation of cells, which resulted in the mito-
chondrial activity enhancement leading to the formation of
more high energy compounds, an important biomolecule which
are made available during the early phase of germination. In
this study seeds pelleted with ZnSO4 (300 mg/kg) was found
to be effective compared to unpelleted control seeds. This
might be due to easy availability of ZnSO4 to the plant which
leads to early vigorous growth of plant there by advanced
reproduction phase and enhanced metabolic activity of seed-
lings as reported by Kanstantinov (1982); Sathymoorthy and
Vivekanandan (1990); Anon (1999); Srimathi et al, (2000) in
tomato and Ahamed Raza (1997) in onion and Ramesh (1996)
in carrot. Yield Parameters were also significantly influenced
by seed pelleting treatments. Seed pelleted with ZnSO4 (T4)
recorded significantly higher number of fruits per plant (31),
fruit yield per plant (1432), number seeds per plant (236), seed
yield per plant (23.49 g), seed yield per plot (1269 g), seed
yield per hectare (564 kg) and 1000 seed weight (3.17 g). While
control (unpelleted seeds (T6) recorded lower number of fruits
per plant (22), fruit yield per plant (1022 g), number seeds per

plant (164), seed yield per plant (7.58 g), seed yield per plot
(409 g), seed yield per hectare (182 kg) and 1000 seed weight
(2.12 g). Zinc is regarded as component of a variety of en-
zymes which helps in protein synthesis and in the utilization
of phosphorous and nitrogen and also known to enhance
plant growth on account of its major role in increased auxin
metabolism which has a pivotal role in metabolic activity of
plant as well as seed formation which is also evident in the
present study. The increased in yield parameters noticed with
ZnSO4 pelleted seeds may be due to the better crop stand
and activation of metabolic activities of the plant. Nutrients
are the constituents of several dehydrogenase enzymes and
also an activator of other enzymes, nutrients are also neces-
sary for the biosynthesis of IAA, which is essential for nor-
mal enhancement of cells.The present investigation revealed
that seeds pelleted with ZnSO4 ( 300 mg/kg), T. vridae (4 g/
kg),  arbendazim (2 g/kg), CaOCl2 (3 g/kg) and Neem leaf
powder (10 g/kg) showed superiority in terms of growth and
yield  parameters of tomato. However, the maximum per cent
increase in growth and yield parameters over the unpelleted
control was noticed in the seeds pelleted with ZnSO4 (300 g/
kg) to the extent of 9.88 per cent field emergence, 32.81 per
cent in plant height at 90 DAS, 49.25 per cent in number of
leaves per plant, 43.84 per cent in number of fruits per plant,
209.89 per cent in seed yield per plant and 49.53 per cent in
1000 seed weight. In general, all the pelleting treatments im-
proved the growth of plant during early stage of crop with
vigorous and stronger root system enabling plants to derive
the available soil moisture and nutrients which might have
resulted in enhanced growth and yield. After the harvest of
the crop, the resultant seeds were analyzed for various seed
quality parameters. All the pelleting treatments showed ben-
eficial significant influence on seed quality parameter over
control. The seeds harvested from the plots which were sown
with the seeds pelleted with ZnSO4 (300 mg/kg) recorded
higher germination (94%), seedling vigour index (2618), dry
weight of seedling (28 mg) and lower EC value of seed leachate
(0.040 dS m-1).While, unpelleted control (T6) seeds recorded
lower germination (87.00), seedling vigour index (1570), dry
weight of seedlings (18 mg) and higher EC value of seed
leachates (0.082 dS m-1), indicating the formation of better
quality of seeds due to nutrient enrirchment in the seeds.
Zinc element involved in auxin metabolism plays a vital role
in seed set, seed size and quality. Higher seed quality param-
eters noticed in the present study may be due to well devel-
oped seeds with higher test weight, lower electrical conduc-
tivity and higher dehydrogenase enzyme activity. Hence, ad-
ditional supply of nutrients and direct availability of micro-
nutrients to the mother plant which leads to the production
of good quality seed. These results are in conformity with
the findings of Rathinavel et al, (2000) in cotton In the present
study fresh seeds of tomato cv. PKM-1 were first coated with
carbendazim (2 g/kg), Neem leaf power (10 g/kg), CaOCl2 (3
g/kg), ZnSO4 (300 mg/kg), Trichoderma viride (4g/kg) and
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then were pelleted with a filler material (saw dust 10 g/kg) and
polyvinyl acetate (60 ml/kg) as binding material.The pelleted
seeds were stored in polyethylene bag (700 gauge) and cloth
bag for 10 months under ambient storage condition of
Dharwad from July 2007 to may 2008. Observations on differ-
ent seed quality parameters were recorded and the results
obtained are discussed here under by enlighting the avail-
able literature. Seed is the nucleus of life and is subjected to
continuous ageing once it has reached maturity. This phe-
nomenon results in an irreversible change in seed quality
ultimatelyaffecting viability. The quantitative deterioration
during storage is mainly attributed to period of storage
(Delouche and Baskin, 1973) and seed treatment (Basu and
Rudrapal,1980) besides, other factors like seed moisture con-
tent, temperature, relative humidity and storage containers.
During storage, viability and vigour are lost due to many
biotic factors like micro flora. The storage fungi cause con-
siderable damage and are responsible for deterioration and
reduction in storage potential of seed. Seed deterioration is
irreversible, inevitable, irrepairable, but the rate of deteriora-
tion can be showed by certain seed enhancement techniques
like seed treatment, coating, or pelleting with suitable chemi-
cals, botanicals, micronutrients and biocontrol agents which
reduce the quantitative and qualitative loss besides main-
taining quality of the seed for longer storage. In the present
study seed pelleted with fungicide, chemicals, botanicals and
biocontrol agents had a significant effect on germination.
Seeds pelleted with carbendazim gave significantly higher
germination throughout the storage period followed by the
seeds pelleted with CaOCl2, Neem leaf powder, Trichoderma
viridae, ZnSO4 over control. The germination percentage at
the end of storage period was significantly higher in seeds
pelleted with carbendazim (73.63%), CaOCl2 (70.63%), Neem
leaf powder (65.63%), Trichoderma viridae (61.75%), ZnSO4
(60.25%). Seeds pelleted with carbendazim and CaOCl2 main-
tained above the Minimum Seed Certification Standards of 70
per cent till the end of storage period. Whereas, Neem leaf
powder pelleted seeds maintained germination up to 8 months,
Trichoderma viridae and ZnSO4 retained up to 7 months
compared to control which retained 70 per cent germination
up to six months only. The probable reason for differences in
storability of seeds pelleted with various chemicals and
biocontrol agent might be due to variations in their effective-
ness in combating the seed borne pathogen and also might
be due to the persistence of these chemicals on seed surface
during storage for longer time.Seed pelleting with carbendazim
was found to preserve the quality of seed by its antifungal
effect. Carbendazim also protects the seed from fungal and
insect attack finally contributing to seed quality parameters
(Taylor and Eckenrode, 1993). Similar findings were also re-
ported by Jayaraj et al, (1988) in capsicum, Gupta and
Dharamsingh (1990) in vegetable mung and cowpea seeds for
bavistin and thiram, Anuja Guptha and Dharm singh (1993) in
chilli for thiram and bavistin, Raju and Sivaprakasam (1994) in

cabbage, and Sathishkumar, (2005) in brinjal. Further, the pres-
ence of fungicide might also have increased the germination
by decreasing the abnormal seedlings (Robani, 1994).The root
length (12.55 cm), shoot length (11.08 cm), seedling length
(23.63 cm), vigour index (1736), dry matter production (28.75
mg), dehydrogenase activity (0.254 OD value), speed of ger-
mination (19.60) were significantly higher with lower mois-
ture content (7.02), EC value (0.487 dS m-1) and zero percent
seed infection were observed in seeds pelleted with
carbendazim than pelleting with other treatments. Whereas,
all these parameters were lowest in unpelleted seeds (8.09
cm, 7.54 cm, 15.63 cm, 935, 16.48 mg, 0.118 OD value and 13.52
respectively) with higher moisture content (7.14%), EC value
(0.615 dS m-1) and higher seed infection (35.50%) at the end
of the storage period. This might be due to the control of
physiological deterioration of seeds by their antifungal and
antimicrobial effect, increased enzymatic activity, and effi-
cient translocation of heterotrophic seedlings. Similar find-
ings were also reported by Vijayakumar et al, (1991) in onion
and Sharanamma, (2002) in chilli. The seed pelleting treat-
ment had significant effect on vigour during all the months of
storage period. The seeds treated with carbendazim gave
higher vigour followed by CaOCl2. This might be due to main-
tenance of cell membrane  integrity leading to less suscepti-
bility to peroxidative and free radical reactions, as these chemi-
cals possess antimicrobial agents hence the deterioration level
in these treated seeds was less which is evident with lower
EC values and seed infection with higher activity of
dehyrogenase enzyme. Similar findings were also reported
by Ravi Hunje (2007) in chilli seed treated with potassium
iodide and CaOCl2. With respect to the storage period, the
germination, vigour index, dry matter production decreased
as the storage period increased. This may be ascribed to the
damage caused to membranal enzyme, protein and nucleic
acid and such degenerative changes resulted in the complete
disintegration of membrane and cell organelles (Roberts, 1972).

 The present study revealed that the seeds stored in polyeth-
ylene bag maintained higher germination (67.88%), vigour
index (1381) and dehydrogenase activity (0.225 OD value)
with lower moisture content (6.63%),EC value of seed leachate
(0.534 dSm-1) and seed infection (16.04%) compared to cloth
bag (62.29%, 9.10 cm, 8.61 cm, 17.71 cm, 1123, 18.28 mg, 14.85,
0.121 OD value, 7.51%, 0.545 dSm-1, and 18.67% respectively)
at the end of storage period. Irrespective of the pelleting
treatments seeds stored in polyethylene bag maintained sat-
isfactory germination of 70 per cent up to 9 months compared
to seeds stored in cloth bag which lost viability below 70 per
cent after 7 months of storage period. Significant and lower
seed quality parameters observed in cloth bag during entire
storage period may be due to its permeable nature which
might have favored the longer fluctuation in moisture con-
tent leading to faster metabolic activity and respiratory activ-
ity of the seeds compared to polyethylene bag, wherein seed
quality parameters were comparatively superior with reduced



1966TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

EC value with slow rate of increase in moisture content due to
impervious nature and also evidenced with high dehdrogenase
activity. Berjack and Villiers (1972) also reported that seed
deterioration alter the semi permeability properties of the mem-
brane and increase in electrical conductivity is a good indica-
tor of loss of membrane integrity, which attributes to the seed
viability (Mathews and Bradnock, 1968). Aged seeds leachout
higher amount of leachates on accont of lesser membrane
integrity and hence EC values of aged seeds will be always
high. The current study also revealed that the electrical con-
ductivity values were inversely proportional to the germina-
tion percentage of seeds. Increased leaching of electrolytes
were noticed in unpelleted (control) seeds as against pelleted
seeds. Higher electrical conductivity of seed steep water might
be due to its faster exudates that may be found in steep solu-
tion  indicating faster deterioration. The weakening of cell
membrane might have caused increased leaching of metabo-
lites and electrolyte through the semi permeable membrane
into the inhibiting medium (Chachalis and Smith, 2001). The
present study revealed that the total dissolved solids were
found to be higher in the seed leachates when stored in cloth
bag. This is positively correlated to the electrical conductiv-
ity of the seeds. This might be the reason for maximum dete-
rioration in unpelleted control seeds compared to the pelleted
seeds. The dehydrogenase enzyme activity in the embryo is
taken as a good indicator of degree of aliveness in viable
seeds (Moore, 1972) and it enables quick and reliable esti-
mate of vigour (Kittock and Low, 1968). Irrespective of treat-
ments dehydrogenase activity was found to decrease with
the increase in storage period in both the containers, but
decreased activity of dehydrogenase enzyme was observed
at a faster rate in unpelleted seeds. Several structural changes
in the enzymes and macromolecular structural change may
contributeto their lowered effectiveness (Walter, 1963). The
decline in dehydrogenase activity leading to lower energy
(ATP) and supply to the  germinating seed. Seeds pelleted
with carbendazim and stored in polyethylene bag (T1C2) main-
tained higher germination (75.75%), root length (13.13 cm),
shoot length (11.70 cm), seedling length (24.83 cm), vigour
index (1862), dry matter production (34.20 mg), dehydroge-
nase activity (0.303 OD value), speed of germination (21.07),
EC value of seed leachate (0.481 dS m-1), seed infection by
pathogen (0.00%) at the end of 10 months of storage. The
pelleted tomato seeds carrying carbendazim and CaOCl2 main-
tained satisfactory germination (70%) up to 10 months of stor-
age compared to Neem leaf powder and Trichoderma viridae
which maintained up to 8 months, while seeds pelleted with
ZnSO4 maintained germination up to 7 months only. The
unpelleted control seeds maintained the germination upto six
months only. In the present study seed quality parameters
were high in all the months of storage when seeds were
pelleted with carbendazim and stored in polyethylene bag.
This might be due to antifungal effect of carbendazim and
impervious nature of polyethylene bag which caused less

oxygen supply and death of pathogen. These results are in
conformity with the findings of  Jaoqualine and Selvaraj, (1988)
in brinjal, Jayaraj et al, (1988) in tomato and Sharanamma
(2002) in chilli, Veena M.Gouda (2007) in onion. A close analy-
sis of the present study indicated that the tomato seeds
pelleted with carbendazim (2 g/kg) and CaOCl2 (3 g/kg) and
packed in polyethylene bag maintained satisfactory germi-
nation for 10 months under ambient condition with reduced
loss in physiological and biochemical parameters.

CONCLUSION : Seed comprises of an essential component
of agricultural strategy and quality seed would act as cata-
lyst for realizing the potential of all other inputs. Seed quality
is influenced by several biotic and abiotic factors. Seed
pelleting provides an opportunity to encapsulation of mate-
rials such as organic, inorganic nutrients, water absorbents,
fungicide and pesticides to enhance germination, increase
the uniformity in seedling emergence and storability of seed.
Among the seed pelleting treatments the seeds pelleted with
ZnSO4 at 300 mg per kg of seed recorded higher field emer-
gence (91%) which was on par with Trichoderma viridae
(89%) and Carbendazim (87%). The per cent increase in field
emergence was 12.35, 9.88 and 7.41 respectively over control.
The control (T6) recorded lowest field emergence of 81 per
cent. The tomato seeds pelleted with carbendazim recorded
higher germination (73.63%), root length (12.55 cm), shoot
length (11.08 cm), seedling length (23.63 cm), vigour index
(1736), dry matter production (28.75 mg), speed of germina-
tion (19.60) and dehydrogenase activity (0.254 OD value) at
the end of storage period followed by the seeds pelleted with
CaOCl2 (70.63%, 10.50 cm, 9.85 cm, 20.35 cm, 1443, 26.83 mg,
18.37 and 0.209 OD value, respectively ) while, all the seed
quality parameters were significantly lower in the unpelleted
seeds (58.63%, 8.09 cm, 7.54 cm,15.63 cm, 935, 16.48 mg, 13.52,
0.118 OD value, respectively) at the end of storage period.The
seeds pelleted with carbendazim and stored in polyethylene
bag maintained satisfactory seed quality throughout storage
period, with higher germination (75.75%), root length (13.13
cm),shoot length (11.70 cm), seedling length (24.83 cm), vigour
index (1862), dry matter production (34.20mg), speed of ger-
mination (21.07) and dehydrogenase activity (0.303 OD value),
lower moisture content (6.56%), electrical conductivity of seed
lechate (0.418 dSm-1) and seed infection (0.00%). The seeds
pelleted with carbendazim and CaOCl2 and stored in polyeth-
ylene bag maintained above prescribed germination of 70 per
cent up to 10 months of storage.

Seeds pelleted with carbendazim and stored in polyethylene
bag recorded higher seed quality throughout the storage pe-
riod followed by the CaOCl2 treatment. The unpelleted seeds
stored in polyethylene bag maintained germination up to 7
months in polyethylene bag and in cloth bag up to 6 months.
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Table.1 Effect of seed pelleting on Field emergence (%),Plant height (cm), Number of leaves per plant, Days to first flowering,
Days to 50 % flowering, Number of fruits per plant, Fruit yield (g/plant), Number of seeds per fruit in tomato Cv. L-15.

Table 2. Effect of seed pelleting on Seed yield per plant (g), Seed yield per plot (g), Seed yield per ha (kg), 1000 Seed weight
(g), Germination (%),Seedling vigour index, Dry weight of seedling (mg), Electrical conductivity (dsm-1) in tomato Cv. L-15
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Table 3 Influence of seed dressing chemicals, containers and their interactions on Moisture content, Germination (%) ,
Seedling vigour index  of pelleted tomato seeds during storage.
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Table 4 Influence of seed dressing chemicals, containers and their interactions on Electrical conductivity (dsm-1), Dehydro-
genase activity and Seed health (%) of pelleted tomato seeds during storage.
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INFLUENCE OF POLLEN STORAGE CONDITION AND FILLER MIXTURE PROPORTION
ON FRUIT SET, SEED   YIELD AND QUALITY UNDER IN VITRO AND IN VIVO

CONDITIONS IN CHILLI (CAPSICUM ANNUUM L)
Priya Kivadasannavar and V.K.Deshpande

University of Agricultural Sciences, Dharwad

Hybrid seed production of chilli varies from varietal seed production by involving hand emasculation and pollination. Pollens
are most essential and precious genetic material transmitting male gamete in sexual reproduction. Further in hybrid seed
production early or late flowering (non synchrony of parental lines) of restorer line and inadequacy of pollens on account of
biotic or abiotic factors is very much felt leading to poor seed set. Hence, there is a need to acquire knowledge of pollen
viability, its storage method at farmer’s level and its further application in hybrid seed production to obtain higher seed yield.
It is also observed that lot of pollens will be wasted in regular hand collection and further pollination. Hence, to improve the
pollen use efficiency during hand pollination through judicious quantity of pollen application can be also achieved by mixing
of inert material of filler mixture (flour) along with essential trace element like boron with fresh pollens.The field performance of
pollen grains was observed by the application of pollens stored at different proportion of filler mixture (1 g borax + 99 g rice
flour) on female parent VN-2 during hybrid seed production of HCH-9646. In vivo pollen viability studies revealed that there
was significant difference in filler mixture for number of crossed fruits retained per plant and fruit set (%) and the values were
higher in cent per cent pollen. Irrespective of filler mixture proportion fresh pollens recorded higher number of crossed fruits
retained per plant and fruit set followed by pollens stored in refrigerator for one day over other storage methods.

Hence success of any hybrid seed production depends upon seed setting percentage on female parent which will be decided
by pollen viability, its fertilizing capacity through development of an effective tube growth. It is also learnt from literature that
pollen viability varies significantly from species to species. Laboratory experiment was conducted to know the viability of
pollen grains of Arka lohit. In vitro studies on pollen viability indicated that pollens were very susceptible to storage under
ambient conditions when compared to pollen stored in refrigerator or moist earthen pot. The interaction revealed that 75 per
cent pollen and 25 per cent filler mixture stored in refrigerator was equally better to fresh pollen combinations and there was a
very slight reduction in pollen germinability over a period of one day, this was followed by pollen stored in earthen pot.

INTRODUCTION : Pollens are most essential and precious
genetic material which transmit the male gametic material in
sexual reproduction of all higher plants. Unlike varietal seed
production, hybrid seed production involves an effective
crossing of sterile female parent with a selected fertile re-
storer. So, only desired and viable pollens play a vital role in
deciding the success of hybrid seed set on its parent. Further
in hybrid seed production early or late flowering (non syn-
chrony of parental lines) of restorer line and inadequacy of
pollens on account of biotic or biotic factors is very much felt
leading to poor seed set. Hence, there is a need to acquire
knowledge of pollen viability, its storage method at farmers
level and its further application in hybrid seed production to
obtain higher seed yield. It is also observed that lot of pollens
will be wasted in regular hand collection and further pollina-
tion. Hence, to improve the pollen use efficiency during hand
pollination through judicious quantity of pollen application
can be also achieved by mixing of inert material of filler mix-
ture (flour) along with essential trace element like boron with
fresh pollens. It is well documented that boron level in pollen
can be increased by externally added sources (Visser,1955).
Boron stimulates enzymatic activity and nitrogen metabolism
which may be linked with improvements in pollen fertility and
growth. Hence success of any hybrid seed production de-
pending upon seed setting percentage on female parent which
will be decided by pollen viability, its fertilizing capacity
through development of an effective tube growth. It is also

learnt from literature that pollen viability varies significantly
from species to species. Keeping in view the importance of
pollen use efficiency the present experiment was carried out
to know the effect of pollen storage, filler mixture proportion
in both in vivo and in vitro conditions.

MATERIAL AND METHODS: In vitro pollen viability and
storage studies were conducted in the Agricultural Research
Station, Bailhongal. Further, in vivo pollen viability studies
were made in the field .

A: Viability of pollens as influenced by storage condition
and filler mixture under in vitro condition
The treatment details were as follows
Factor I : Storage of pollens (S)
SO – Fresh pollens
S1 – One day stored pollens at ambient condition
S2 – Two days stored pollens at ambient condition
S3 – One day stored pollens at refrigerator
S4 – Two days stored pollens at refrigerator
S5 – One day stored pollens at earthen pot kept in moist sand.
S6 – Two days stored pollens at earthen pot kept in moist
sand.
Factor II : Different proportion of pollen and filler mixture
(M)
MO – 100 per cent pollen
M1 – 75 per cent pollen + 25 per cent filter mixture
M2 – 50 per cent pollen + 50 per cent filter mixture.
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Treatment combinations : 7 x 3 = 21
S0M0 S1M0 S2M0 S3M0 S4M0 S5M0 S6M0
S0M1 S1M1 S2M1 S3M1 S4M1 S5M0 S6M1
S0M2 S1M2 S2M2 S3M2 S4M2 S5M2 S6M2
Design : CRD

Experimental procedure
Acetocarmine stain preparation for pollen viability study
Acetocarmine stain was prepared by mixing 55 ml of distilled
water and 45 ml of acetic acid and 2 grams of carmine powder.
This mixture was boiled gently for 5 minutes and shaken well.
After cooling it was filtered through Whatman No. 71 filter
paper.

Filler material (pollen mixture): The filler mixture consti-
tuted 99 grams of rice flour and 1 g of borax powder. These
two were mixed thoroughly, which constituted 1.0 per cent
mixture. This is used as filler material during storage to blend
the pollens in different proportions.

In vitro studies on pollen viability : Pollen grains were col-
lected early in the morning from male parent Arka Lohit plants
to know the pollen viability. The pollens were placed on a
cavity slide containing 2-3 drops of acetocarmine stain (2%).
These were mixed using a clean needle and left for 2-3 min-
utes for proper staining. The cover slip was then placed on a
cavity slide and examined under microscope for staining pat-
tern. The pollens were classified based on the intensity of
staining into three categories viz., dark stained, light stained
and unstained. The pollen grains which took stain of
acetocarmine were considered as viable and unstained as non-
viable. Pollen grains were observed randomly from average
of five microscopic fields and number of viable and non-vi-
able pollens were recorded. The same procedure was used for
different proportion of pollen grains and filler mixture i.e., 100
per cent pollen, 75 per cent pollen + 25 per cent filler mixture
and 50 per cent pollen + 50 per cent filler mixture.

Basal pollen germination media : The media was prepared as
per the procedure given by Keshavamurthy et al. (1995). The
composition of this media is as follows :
Boric acid : 200 mg/litre
Potassium nitrate : 200 mg/litre
Magnesium sulphate : 200 mg/litre
Calcium nitrate : 200 mg/litre
Polyethylene glycol : 223.66 g/litre
Sucrose : 15%
Stigma extract : One stigma extract
Stock solution was prepared by dissolving boric acid 200 mg
in 10 ml distilled water, KNO3 200 mg in 10 ml distilled water,
MgSO4 200 mg in 10 ml distilled water CaNO3 200 mg in 10 ml
distilled water, PEG 22.3 g in 20 ml distilled water, sucrose 10 g
in 20 ml distilled water each separately. The working solution
was prepared for 5 ml by mixing boric acid 0.05 ml, KNO3 0.05
ml, MgSO4 0.05 ml, CaNO3 0.05 ml, PEG 1 ml and 1.5 ml of
sucrose taken from each of the stock solution and the final

volume was made up to 5 ml by adding 2-3 ml of distilled
water. The resultant 5 ml media was used for pollen germina-
tion study.

In vitro germination of pollen grains : Hanging drop tech-
nique was used to study the pollen germination was followed
in the present study and procedure is as follows.

Hanging drop method for pollen germination : The hanging
drop technique (Van Tiegham, 1964) consisted of a drop of
basal pollen germination medium containing pollen grains,
suspended in a sealed chamber. The edges of clean coverslip
glass was smeared with petroleum jelly. A single tiny drop of
pollen germination medium was placed on the cover slip and
small amount of pollen grains with the help of a sterilized
needle was smeared in the drop of pollen germination media
solution. For uniform distribution, the pollen germination
medium along with the pollen was gently stirred with clean
needle, later cover slip was inverted carefully with the pollen
suspension over the cavity such that pollen culture drop
was suspended in the centre of the cavity, pollen grains
moved to lower meniscus of the hanging drop and were ex-
posed to the atmosphere of the cavity. The cover slip was
then sealed by applying gentle pressure, such that it pre-
vented evaporation of the medium.

The cavity slides were placed in petriplates large enough to
hold a number of cavity slides and were incubated at 100 per
cent relative humidity at 25°C ± 2°C temperature for 30 min-
utes.

Duration of incubation
The duration of incubation for pollen germination was thirty
minutes, the slides were examined under the microscope to
ascertain pollen germination. The observation was recorded
by taking five microscopic fields so as to represent whole
population. In each slide the following observations were
made.
1. Total number of pollen grains
2. Number of germinated pollen grains (considered as viable).
3. Number of ungerminated pollen grains (considered as non-
viable).

Pollen germination percentage
It is calculated, as the ratio of number of pollen grains germi-
nated to the total number of pollen grains observed (germi-
nated + ungerminated) and multiplied by 100.

Pollen germina-
tion (%) =

No. of pollen grains germi-
nated

Total no. of pollen grains
observed (Germinated  +

Ungerminated)

x 100

Pollen tube growth : After pollen germination, pollen tube
length was measured on the screen of the projection micro-
scope. Tube length of 10 randomly selected pollens from
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each slide was measured, then average of such three slides
was taken into account. Pollen tube growth was expressed in
µm.
The pollen viability study was also conducted for different
storage conditions and periods viz., pollen stored at room
temperature (Ambient condition : 25 ± 2°C), at refrigerator
(5°C and 50% RH) and stored in earthen pot (earthen pot was
placed in a plastic tray and bottom of the pot was covered
with moist sand and pollen grains were kept inside the pot in
petri plates).

B: Effect of pollen storage and filler mixture on pollen viabil-
ity in in vivo condition
In vivo condition
For this study pollen grains were collected in petriplates at
7.00 am from the plants of Arka Lohit with the help of hair
brush. Then the pollens were subjected to different storage
conditions along with different proportion of pollen grains
and filler mixture as mentioned below.
Five plants of VN-2 were pollinated with the pollens from
these treatments. At the time of harvest, these five plants
under each treatment were harvested separately.

The treatment details were as follows
Factor I : Storage of pollens (S)
SO – Fresh pollens
S1 – One day stored pollens at ambient condition
S2 – Two days stored pollens at ambient condition
S3 – One day stored pollens at refrigerator
S4 – Two days stored pollens at refrigerator
S5 – One day stored pollens at earthen pot kept in moist sand.
S6 – Two days stored pollens at earthen pot kept in moist
sand.
Factor II : Different proportion of pollen and filler mixture
(M)
MO – 100 per cent pollen
M1 – 75 per cent pollen + 25 per cent filter mixture
M2 – 50 per cent pollen + 50 per cent filter mixture.
Treatment combinations : 7 x 3 = 21
S0M0 S1M0 S2M0 S3M0 S4M0 S5M0 S6M0
S0M1 S1M1 S2M1 S3M1 S4M1 S5M1 S6M1
S0M2 S1M2 S2M2 S3M2 S4M2 S5M2 S6M2
Replications : Three
Design : RBD (Factorial)
Season : Late kharif  and kharif
Spacing (female and male) : 60 cm x 60 cm
Plot size : Gross plot size : 4.2 m x 3.6 m
Net plot size : 3.0 m x 3.0 m
Parents : Female           : VN-2
Male : Arka Lohit

RESULTS AND DISCUSSION
Though the number of flowers crossed per plant showed non-
significant difference, number of crossed fruits retained per
plant (23.16) and fruit set (33.06%) were significantly higher
in fresh pollens. It was statistically on par with pollens stored
in refrigerator for one day. Similarly filler mixture proportion

viz., cent per cent pollen (M0), 75 per cent pollen + 25 per cent
filler mixture and 50 per cent pollen + 50 per cent filler mixture
did not differ significant for number of crossed fruits retained
per plant and fruit set (%). In interaction (S x M) cent per cent
fresh pollens recorded significantly higher number of crossed
fruits retained per plant (23.95) and fruit set (34.44%). But
pollen stored in ambient conditions for two days either as
cent per cent or with filler mixture (75 + 25% and 50+50 per
cent) showed poor fruit set of 23.52 and 23.34 per cent, re-
spectively, which revealed the deleterious effect of pollen
stored in ambient condition on viability, germination and fur-
ther fertilization capacity.

These results are in accordance with findings of Rajashekhar
(2000) and Kantharaju (2003) in sunflower. Higher fruit set
and 100 seed weight in above treatments also exhibited higher
hybrid seed yield. The better performance of 75 per cent pol-
len and 25 per cent filler mixture” is attributed to the role of
boron which increased the fertility of pollen grains and in-
creased the seed set, number of seeds in sunflower. The poor
fruit set and yield in 50 per cent pollen and 50 per cent filler
mixture was attributed due to deleterious effect of increased
quantity of filler material and boron (Rajashekhar, 2000) and
Kantharaju,2003) as the higher concentration of boron was
also found inhibitory (Garg et al., 1979).

The lower seed yield per plant was recorded in the treatment
where the plant was pollinated with stored pollens under
ambient conditions for two days (S2M2). Hence, from this
study it is concluded that in case of non availability of abun-
dant fresh pollens, the pollen grains stored in refrigerator
either as pollen alone (cent per cent) or with filler mixture
(75% pollen + 25% filler mixture) can be safely used for supple-
mentary hand pollination during chilli hybrid seed produc-
tion if facilities are available. Otherwise next alternative is
earthen pot storage. As far as possible storage of pollen grain
under ambient conditions should be discouraged.

Seed quality attributes of F1 hybrid seeds (HCH-9646) as in-
fluenced by application of stored pollens either as pollen
alone or with filler mixture at different proportions differed
significantly. Seeds obtained through application of fresh
pollens (S0) recorded significantly higher seed germination,
seedling length, seedling vigour index, seedling dry weight
and lower EC. But this treatment (S0) was on par with one day
stored pollens at refrigerator (S3) for all quality parameters.
The quality of seeds obtained through pollen stored in earthen
pot for one day also comparable with S0 treatment and S3.
Application of 100 per cent pollens showed significantly high-
est results in all seed quality parameters.

The next best treatment was seeds obtained through 75 per
cent pollen + 25 per cent filler mixture which recorded better
quality but declined values as compared to M0. The quality
of seeds obtained through 50:50 proportion of pollen and
filler mixture was lowest. Interaction (S x M) showed non-
significant difference in all the quality parameters except seed-
ling vigour index (SVI) and electrical conductivity (EC) SVI
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significantly higher in S0M0 followed by S3M0. EC was signifi-
cantly lowest in S0M0 followed by S0M1, S3M0, S3M1 and
S4M0.The higher germination percentage and higher vigour
index is attributed to better number of seeds with abundant
stored food which might have exhibited better seedling vigour
and seedling dry weight.

Fresh pollens recorded significantly maximum number of dark
stained pollens per microscopic field (12.29), pollen germina-
tion percentage (87.60%) and pollen tube length (1034.26µm)
and significantly minimum in pollen stored at ambient condi-
tion for two days. Irrespective of pollen mixtures, storage
methods differed significantly for maintaining pollen viability
as revealed through light stained pollen grains. Pollens stored
in refrigerator for one day recorded significantly maximum
viability (S3: 41.16) followed by fresh pollen (S0: 40.54).

None of the storage conditions maintained the viability bet-
ter than fresh pollen as revealed in pollen germination test.
Though the pollen stored in refrigerator for one day was found
to be superior to fresh pollen on the basis of acetocarmine
staining by recording maximum dark and light stained pollens.
Pollen germination study revealed that pollen stored in refrig-
erator for one day was significantly inferior by exhibiting nu-
merically declined germination per cent and shorter pollen
tube growth compared to fresh pollens irrespective of pollens
and filler mixture proportions. These results can be accepted
since the results under in vitro pollen germination study are
accurate and valid.

Still we can prefer the storage of pollens in refrigerator as the
need extends to for one more day because the experimental
results encouraged the storage of pollens in refrigerator upto
two days because there is only 1.29 and 4.53 per cent reduc-
tion in pollen viability was observed when compared to fresh
pollens after one and two days, respectively. Refrigerator
pollen storage recorded increased pollen viability of 14.92
and 43.84 per cent respectively when compared to one and
two days ambient conditions of pollen storage.

Pollen storage in refrigerator was also found superior by
Sharma and Malik (1980) in Amryllis vittata and Vaknin and
Deisikowitch (2000) in pistachio. Pollen storage in earthen
pot also found better for poor to medium class farmers for
hybrid seed production since the pollen viability based on
pollen germination was significantly superior over pollen stor-
age at ambient conditions. While, compared to ambient con-
dition earthen pot storage recorded 8.93 and 26.46 per cent
increased pollen germination after one and two days respec-
tively. Superiority of pollen storage in refrigerator and earthen
pot storage was also confirmed by Rajashekhar (2000) and
Kantharaju (2003), Sharma and Malik (1980) also reported the
adverse effect of ambient environment on low pollen germi-
nation during storage of Amryllis vittata.

Significantly highest viability (11.89) was expressed by100
percent pollen without any filler material. Economy of pollen
during supplementary pollination can be done through many

ways. It may differ either through application of pollen on
alternate day supplementary hand pollination to female or by
blending of pollens with filler material and essential trace
element “boron” (Rajashekhar, 2000). In the present investi-
gation also cent per cent utilization of pollen was achieved
through blending fresh pollens with inert material with boron
in different proportions and storing them in varied storage
conditions for further use in supplementary hand pollina-
tion. The treatment having 75 per cent pollen mixed with 25
per cent filler material exhibited equally well as that of cent
per cent pollens in different storage conditions. Though the
staining values are found less (49.28), the pollen germination
(79.88%) and tube length growth (984.50mm) were more when
compared to 100 per cent pollen irrespective of storage con-
ditions. The role of boron in pollen germination and pollen
tube growth has well documented by Garg et al. (1979) also
found increased pollen viability and fertilizing capacity
through addition of boron. But increased proportion of filler
material (50 per cent) decreased the pollen viability, germina-
tion and tube growth under in vitro condition. This may be
due to deleterious effect of more inert material and increased
quantity of boron, which was found quite as inhibitory as
stated by Garg et al. (1979).

Interaction of storage method and pollen mixture revealed
that significantly higher pollen viability (15.25), pollen germi-
nation (89.80%) and pollen tube length (1219.52mm) in fresh
pollens without any filler material.
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Table.1 Influence of storage conditions and filler mixtures on pollen viability of Arka Lohit under in vitro condition based
on number of dark stained pollens, light stained pollens and unstained pollens.

S0 – Fresh pollens
S1 – 1 day stored pollens at ambient condition
S2 – 2 days stored pollens at ambient condition
S3 – 1 days stored pollens at refrigerator
S4 – 2 days stored pollens at refrigerator
S5 – 1 day stored pollens at earthen pot
S6 – 2 days stored pollens at earthen pot
NS – Non-significant
M0 - 100% pollenM1 - 75% pollen + 25% filler mix-
ture M3 - 50% pollen + 50% filler mixture

Table2 : Pollen germination (%) and pollen tube length of Arka Lohit as influenced by storage conditions and filler
mixtures under in vitro condition .

S0 – Fresh pollens
S1 – 1 day stored pollens
at ambient condition
S2 – 2 days stored pollens
at ambient condition
S3 – 1 days stored pollens
at refrigerator
S4 – 2 days stored pollens
at refrigerator
S5 – 1 day stored pollens
at earthen pot
S6 – 2 days stored pollens
at earthen pot
NS – Non-significant
M0 - 100% pollenM1 -
75% pollen + 25% filler
mixture M3 - 50% pollen +
50% filler mixture
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Table.3 Influence of storage conditions and filler mixtures on number of crossed flowers/plant, Number of crossed fruits
retained/plant, Fruit set (%) and Seed yield/plant (g)of chilli hybrid (HCH-9646).

(Pooled analysis data).

S0 – Fresh pollens S1 – 1 day stored pollens at ambient condition
S2 – 2 days stored pollens at ambient condition S3 – 1 days stored pollens at refrigerator
S4 – 2 days stored pollens at refrigerator S5 – 1 day stored pollens at earthen pot
S6 – 2 days stored pollens at earthen pot NS – Non-significant
M0 - 100% pollenM1 - 75% pollen + 25% filler mixture M3 - 50% pollen + 50% filler mixture

Table 4 : Influence of storage conditions and filler mixtures on 100 seed weight (g), Seed germination (%),Root length
(cm) and Shoot length of chilli hybrid (HCH-9646).

S0 – Fresh pollens S1 – 1 day stored pollens at ambient condition
S2 – 2 days stored pollens at ambient condition S3 – 1 days stored pollens at refrigerator
S4 – 2 days stored pollens at refrigerator S5 – 1 day stored pollens at earthen pot
S6 – 2 days stored pollens at earthen pot NS – Non-significant
M0 - 100% pollenM1 - 75% pollen + 25% filler mixture M3 - 50% pollen + 50% filler mixture
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Table 5: Influence of storage conditions and filler mixtures on seedling vigour index, Seedling dry weight (g/10 seedlings)
and Electrical conductivity of seed leachate (dS/m) of chilli hybrid (HCH-9646).

S0 – Fresh pollens
S1 – 1 day stored pollens at ambient
condition
S2 – 2 days stored pollens at ambient
condition
S3 – 1 days stored pollens at refrigera-
tor
S4 – 2 days stored pollens at refrigera-
tor
S5 – 1 day stored pollens at earthen
pot
S6 – 2 days stored pollens at earthen
pot
NS – Non-significant
M0 - 100% pollenM1 - 75% pollen +
25% filler mixture M3 - 50% pollen +
50% filler mixture

Table.4Influence of storage conditions and filler mixtures on pollen viability of Arka Lohit under in vitro condition based
on number of dark stained pollens, light stained pollens and unstained pollens

S0 – Fresh pollens S1 – 1 day stored pollens at ambient condition
S2 – 2 days stored pollens at ambient condition S3 – 1 days stored pollens at refrigerator
S4 – 2 days stored pollens at refrigerator S5 – 1 day stored pollens at earthen pot
S6 – 2 days stored pollens at earthen pot NS – Non-significant
M0 - 100% pollenM1 - 75% pollen + 25% filler mixture M3 - 50% pollen + 50% filler mixture
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Table 5 : Pollen germination (%) and pollen tube length of Arka Lohit as influenced by storage conditions and filler
mixtures under in vitro condition .

S0 – Fresh pollens S1 – 1 day stored pollens at ambient condition
S2 – 2 days stored pollens at ambient condition S3 – 1 days stored pollens at refrigerator
S4 – 2 days stored pollens at refrigerator S5 – 1 day stored pollens at earthen pot
S6 – 2 days stored pollens at earthen pot NS – Non-significant
M0 - 100% pollenM1 - 75% pollen + 25% filler mixture M3 - 50% pollen + 50% filler mixture
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“SURVEY AND MANAGEMENT OF PESTS OF CAPSICUM UNDER PROTECTED
CULTIVATION”

Nandini and Giraddi R. S.
Department of Agricultural Entomology, College of Agriculture, UAS, Dharwad

Capsicum is one of the most commercially cultivated vegetable crop under protected condition but this crop is more prone to
lot of sucking pest viz., Mite, Thrips, Whitefly, leaf miners, Aphids and Gall midge. Hence, during 2010 a thorough research
work were carried out at the Hi-Tech Horticulture project, MARS, Saidapur in UAS, Dharwad where the Surveillance studies
indicated that mite, Polyphagotarsonemus latus (Banks) and thrips, Scirtothrips dorsalis (Hood) incidence commenced on
crop around 20-25 days after planting and attained peak during the period of September and November. However, Spodoptera
litura (Fab) incidence noticed peak during August month. Thus use of Yellow sticky traps indicated that sucking pest
occurrence was more during the cropping period of July to September with varied densities. This study was correlated with
weather parameter and noticed that there was positive correlation between mites and thrips population in relation to temperature
and with reference to Relative humidity negative correlation with mite and positive correlation with thrips.  With respect to
Spodoptera litura  there was non significant and negative correlation with temperature and positive and non significant
correlation with Relative humidity.

Among the newer molecules evaluated against mite, abamectin (1.3 mites/5 leaves & 30.6% leaf curl) was found to be effective
followed by Econeem. For thrips, thiamethoxam (0.65& 27.7%) and difenthiuron (0.7 & 32.7%) were found to be significantly
superior compared to others. With respect to S.litura, acephate was found to be the best treatment followed by Clothianidin.
The untreated capsicum crop recorded significantly highest pest densities and damage.

Among IPM modules studied, chemical intensive module proved effective in reducing the pest population and crop damage
with maximum net returns (Rs 19, 77,452 /ha), B:C ratio (4.8)  and fruit yield (2304 g/pl) followed by IIHR module.
INTRODUCTION : Bell pepper, (Capsicum annuum L) is one
of the most popular and highly remunerative vegetable crops
intensively grown in Karnataka, Maharashtra, Tamil Nadu,
Himachal Pradesh and hilly areas of Uttar Pradesh. India con-
tributes one fourth of world production of capsicum with an
average annual production of 0.9 million tons from an area of
0.885 million hectare with a productivity of 1266 kg per hect-
are. But various biotic (pest and diseases), abiotic (RH, tem-
perature, rainfall, light intensity) and physiological factors
are the main constraints encountered by the farmers in get-
ting higher productivity and good quality produce. It is one
of the most commercially cultivated vegetable crop under pro-
tected condition but this crop is more prone to lot of sucking
pest viz., Mite, Thrips, Whitefly, leaf miners, Aphids and Gall
midge. They multiply in large numbers under controlled tem-
perature and RH as well as pesticide use there by leading to
significant crop loss. Under these circumstances, insect pests
of capsicum, which reduce the fruit quality, are economically
very important.

MATERIAL AND METHODS
a) On and off campus surveillance study: To know the Pest
spectrum and extent of damage in relation to age of the crop
from seedling to fruiting stage the fixed plot survey was made
during kharif 2009-10 on capsicum pests under protected
condition at fortnightly intervals and at two locations i.e. Hi-
Tech Horticulture project Main Agricultural Research Station,
University of Agricultural Sciences, Dharwad and  farmer’s
field at Garag village.

In  Hi-Tech Horticulture project MARS, Dharwad  bavistin
treated hybrid bomby 35 days old, vigorous and uniform size
seedlings were transplanted to 11 nursery beds (24 x 1x ½ m3

) with a spacing of 60x30cm at a depth of 2-2.5cm. FYM and
required manures were also applied as per recommended pack-
age of practices. Simultaneously Survey was made in Garag
village on hybrid capsicum Orobelle (Yellow colour) which
was raised under shade house condition with a bed size of
30m length, one meter width and half meter path.

Observation on pest population of thrips, S. dorsalis and
mite, Polyphagotarsonemus latus were recorded by destruc-
tive sampling by taking count on number of insects /5 leaves
from 5 randomly selected plants and S. litura was recorded
by taking count on 10 randomly selected plants and the dam-
age was recorded based on visual score (Table-1) and the
percent damage was calculated.
Table-1: Scoring procedure for sucking pests (mites and
thrips) and fruit borer (Spodoptera litura) damage
Number Score Symptoms
1 0 No symptoms
2 1 1 to 25% leaves per plant showing curl

ing or damage
3 2 26 to 50%   leaves per plant showing curl

ing – moderately damaged
4 3 51 to 75% leaves per plant showing curl

ing, heavily damaged, malformation of
growing points, and reduction in plant
height.

5 4 >75%  leaves per plant showing curling,
severe  and complete destruction of grow
ing  points, drastic reduction in plant
height, defoliation and severe  malforma
tion
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b) Evaluation of biorationals and newer pesticides against
capsicum pests:
In order to evaluate biorationals and newer pesticides against
capsicum pests 11 treatments like (T1- Econeem  10,000 ppm
@ 3.0ml/lit, T2-  Verticillium lecanii @ 2.0g/lit, T3- Abamectin
1.8 EC @ 0.5ml/lit,T4- Clothianidin 50WP@0.2g/lit, T5-
Difenthiuron 25WP@1.0g/lit, T6- Omite  57 EC@2ml/lit, T7-
Thiamethoxam  25WG@ 0.2 g/lit, T8- Acephate 75SP@1.0 g/
lit, T9- DDVP 100EC@1ml/lit,T10- Dimethoate 30EC@1.7ml/
lit, T11-Control) Selected which were replicated thrice. All the
treatment sprays were taken up starting from initial notice of
the pest population and its damage during the experimenta-
tion period. Ten rounds of sprays were taken at ten days
interval.
Pre count and  post count at 3 and 7 days after spray (DAS)
were taken by recording insect number / 5leaves and percent
leaf damage based on grades for both mites and thrips but for
thrips five leaves on the top canopy were considered. For
counting of Spodoptera litura, ten plants were selected ran-
domly in each replication and  number of caterpillars per four
branch from each selected plant recorded and scored for pin
holes and defoliation Visually following the scoring proce-
dure mentioned in (Table 1). Scoring was done thrice, first at
21st (after 1st and 2nd spray), second at 43rd (3rd and 4th spray)
and third at 60th (5th and 6th spray) days after transplanting.
The data were statistically analysed using RCBD and the ef-
fective treatments were selected to develop IPM modules
against capsicum pests.

c) Evaluation of IPM strategies for pest Management : To
develop IPM strategies for management of capsicum pests,
investigation was carried out at Hi-Tech Horticulture project,
MARS, Saidapur under shade house condition during Rabi
season 2009-10. The experiment comprised 3 IPM modules
replicated eight times. Each module consisted of four beds.
The details of modules tested are given below.
Module- I  IIHR Based module — profenophos 50EC @ 2
ml/l, NSKE 5%,   abamectin 1.8EC @ 0.5 ml/l, Verticillium
lecanii @ 2g/l and  fenazaquin 10 EC @ 2 ml/l.
Module- II  Chemical Intensive Module — imidacloprid @

0.5 ml/l, dimethoate   30EC @ 1.7 ml/l , abamectin 1.8EC @ 0.5
ml/lit , fenazaquin 10 EC @ 2 ml/l , dicofol 18.5EC @ 2.0 ml/l,
acephate 75 SP @ 1.0 g/l.
Module-III   Biorational Module — Spraying with
imidacloprid / thiamethoxam, Spraying with either fungal
pathogen/ botanicals, spraying with insecticide, spraying with
Acaricide, Fungal pathogen /botanicals

The treatments were imposed at an interval of ten days and
eight sprays were taken up starting from initial notice of pest
population and its damage. The observations were taken for
mites and thrips population  as precount, and post count at 3
and 7 days after spray (DAS)  and its leaf curl damage was
recorded at 21, 43 and 60 day after transplanting visually by
following the 0-4 scale (Niles, 1980). For yield data five plants
were selected and tagged in each replication of a module and
fruits from these plants were allowed to mature fully then
fruits were harvested from each module respectively. The
data were subjected to statistical analysis using RCBD and
was converted to hectare basis and then economics were
calculated. Based on the yield data, the gross returns and net
returns were calculated for each module. The benefit cost
ratio (B: C) was determined by dividing the net returns with
the total cost including cost of treatment imposing in the
respective modules on hectare bases.

RESULT AND DISCUSSION  : Surveillance made on mite
population in Capsicum at Garag village revealed that mite
and thrips population increases with age of the crop and time
(Table-2) the data indicated that peak activity of mite and
thrips population was noticed during  II  fortnight of Septem-
ber (22.32 mites/5 leaves & 6.69 thrips/5leaves). where as in
case of S.litura  the population decreased with age of the
crop. peak  density ( 1.36 larva / branch) was recorded during
I fortnight of August. with reference to Hi-Tech Horticulture
project MARS, Saidapur peak activity ( 14.85 mites/5leaves
& 7.50 thrips/5 leaves) of mites and thrips noticed during I
fortnight of September. where as in case of S.litura peak  ac-
tivity (1.73 larva/ branch)  was noticed during II fortnight of
August.

Table-2: Surveillance for incidence of Mite (Polyphagotarsonemus latus), thrip (Scirtothrips dorsalis) and fruit borer
(Spodoptera litura) on capsicum

A: (Location: Farmers fields at Garag village,  Tq: DWD)
Insects I FN of July II FN ofJuly I FN of Aug II FN of Aug I FN of Sept II FN of Sept
Mean number of mites /
5leaves/12 beds 0.71 ± 0.27 1 ± 0.24 1 ± 0.24 13.95±3.94 20.9±5.49 22.32 ±3.72
Mean number of thrips /
5 leaves/12 beds 0.73±0.23 1.05±0.37 2.55±0.37 3.75±0.37 4.26±0.97 6.69±1.77
Mean number of larvae /
branch/12 beds 0.51±0.35 0.90±0.40 1.36±0.25 1.20±0.19 0.92±0.19 0.72±0.19
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B: (Location: Hi -Tech Horti culture project, UAS, Dharwad)
Insects I FN of July II FN ofJuly I FN ofAug II FN ofAug I FN ofSept II FN ofSept
Mean number of mites /
5leaves/12 beds 0.85±0.25 1.02±0.24 3.02±0.24 10.45±3.81 14.85±4.50 9.50±2.3
Mean number of thrips /
5 leaves/12 beds 0.80±0.26 4.15±1.10 4.80±1.50 4.95±1.33 7.50±1.70 5.70±1.60
Mean number of larvae /
branch/12 beds 0.74±0.43 1.03±0.28 1.22± 0.26 1.73±0.4 1.33±0.47 0.74±0.29

With reference to leaf curl due to mite and thrips significantly
lowest leaf curl damage was noticed on  21st day (24.25% and
18.0% ) at Garag and (21.5 % and 19.4%) at saidapur when the
crop was at early stage and highest damage was recorded on
60th day at Garag  (33.0% and 24.0% ) and  at saidapur (30.0%
and 32.4%). As the crop advances in age, it gives time for the
pests to multiply in numbers besides allowing itself to put up
more foliage and food and therefore present finding confirms
this phenomenon. Alatawi et al. (2007) reported that older
plants exhibited greater damage than younger plants. In case
of S. litura lowest percent defoliation was noticed in 21st

(14.5%) followed by 60th day in garag village where as in
Saidapur lowest percent damage was recorded in 60thday
(11.75%) followed by 21stday (25.3%) (Table-3). No published
information is day available on S. litura population, its fluc-
tuation and its damage on capsicum.

 Table-3: Surveillance for damage of capsicum pests at Garag village and Hi -Tech Horticulture project, UAS, Dharwad

Damage Mean % leaf curl due to mites/leaf/ % leaf curl due to thrips /
12 beds leaf / 12 beds % Defoliation/12 beds

21st day 43rd day 60th day 21st day 43rd day 60th day 21st day 43rd day 60th day
Garage  village 24.25±12.1 27.4±14.6 33.0±10.8 18.0±12.4 22.9±16.1 24.0±20.5 14.5±12.7 25.8±9.7 14.5±12.7
Hi -Tech
Horticulture
project, UAS,
Dharwad 21.5±10.7 25.2±12.4 30.0±10.0 19.4±10.1 23.0±5 32.4±4.9 25.3±13.9 33.7±15.0 11.75±10.7

The efficacy of different treatments tested against mite,
(Polyphagotarsonemus latus) population and leaf curl dam-
age result indicated that abamectin was found to be signifi-
cantly superior recording (1.3 mites / 5 leaves & 30.6%) fol-
lowed by Econeem (2.7 mites / 5 leaves) & 35 %). Untreated
capsicum recorded significantly highest population (13.5
mites/5leaves) and damage (82.9%). Present findings are in
line with Sheeba et al. (2008) Mani et al. (2003), Madelaine
Venzon et al. (2008), Anon (2002) and Tatagar (2004a) who
reported abamectin as effective against mite on different crops..
Anon (2001) reported that application of sulphur or any aca-
ricide @ 0.05% was found effective for controlling broad mite
in chilli ecosystem.

In case of thrips population data revealed that thiamethoxam
and difenthiuron were found to be significantly superior (0.65
and 0.7 thrips / 5 leaves) followed by V. lecanii (1.1 Thrips/5

leaves) With respect to crop damage lowest was noticed in
thiamethoxam (27.7%) followed by difenthiuron (32.7%). Un-
treated capsicum recorded highest population and leaf curl
damage. present findings are in agreement with Sunitha et al.
(2008), reported that Thiamethoxam 25% EC was found effec-
tive against thrips in grape ecosystem. Gupta and Roshanlal
(1998) reported that thiamethoxam 25% WG was effective
against thrips population in cotton. Amalendes Ghosh et al.,
(2009) reported that thiamethoxam, Acetamiprid, clothianidin
showed superior performance against thrips in chilli.  Nagaraj
et al., (2007) reported that the mean thrips population and
leaf curl index recorded were minimum in thiomethoxam 25WG
which was followed by imidacloprid, thiocloprid 21.7 SC and
clothianidin 50WG in chilli ecosystem. With respect to
Spodoptera litura and % leaf  damage, acephate (0.1 larva /
branch & 33.4%)) was found to be best treatment followed

by clothianidin (0.35 larva /branch & 35.7%) Untreated crop
recorded significantly highest population (1.4 larva /branch)
and damage (55.3%). In case of fruit damage, less damage
was noticed in acephate (24.5%) followed by difenthiuron
and dimethoate (32.3% and 32.8%, respectively). The un-
treated capsicum recorded significantly highest fruit damage
(85.3%) (Table-4).  There is no information available in the
literature on efficacy of insecticides, bioagents and botani-
cals against S. litura on bell pepper.

Among the  three modules evaluated against mite, P. latus
and thrips, S. dorsalis on sweet pepper, revealed that M-II
(Chemical intensive module) was found significantly effec-
tive in controlling pest population  and crop damage (3.95
mites/5leaves, 27.5%  and 0.45 thrips/5 leaves and 25%)  fol-
lowed by M-I (5.25 mites/leaves, 47.2%  and 1.0 thrips/5
leaves, 47.9%) and M-III  (9.95 mites/5leaves, 52.5% and 1.2
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thrips /5 leaves, 47.9%, respectively) (Table-5). Present find-
ings are in line with findings of Honnamma Rani, (2001) who
reported that dicofol (0.05%), abamectin (0.0007%), ethion
(0.1%) and wettable sulphur (0.2%) in sequence were more
effective against P. latus on chilli and potato. Eswara Reddy
and Krishna Kumar (2006b) also observed that application of
module I (spray of abamectin followed by ethion and
abamectin) or module II (spray of abamectin followed by
profenofos and abamectin) were significantly effective (3.91-

Table-4: Effect of biorationals and newer pesticides against mite, thrips , fruit borer  and crop damage (Kharif 2009-10)

DAS- Days after spray,
Figures in parenthesis are
square root transforma-

tion, NS-Non significant,
* Significant at 5%

Means followed by same
letter in a column do not

differ significantly by
DMRT (p=0.05)

6.58 mites / leaf) than module III (spray of dicofol followed by
pongamia oil and neem seed kernel extract (5.79-6.95 mites/
leaf). Khalid Ahmed et al., (2000) Honnamma Rani (2001) and
Mallik et al., (2002) reported that dicofol, ethion, profenophos
and fenazaquin are effective acaricides for the management
of P. latus on number of crops. Raj and Parihar (2003) re-
ported that imidacloprid followed by dicofol was best treat-
ment against mite and enhanced yield. These reports lend
support to the present finding that combination of different
molecules in an integrated manner would manage the pest

Table-5: Mite, (Polyphagotarsonemus latus) and thrips (Scirtothrips dorsalis ) population and its damage as influenced by
different IPM modules (Rabi 2009-10)

Modules Mean number of mites / % leaf curl Mean number of thrips % leaf curl
5 leaves (Days after spray) (Days after spray) / 5 leaves (Days after spray) (Days after spray)
Mean Mean Mean Mean

Module- I 5.25 (2.5) 47.2 1.0(1.4) 47.9
Module- II 3.95 (2.2) 27.5 0.45(1.25) 25.0
Module- III 9.95 (3.3) 52.5 1.2 (1.5) 47.9
Mean
Anova

CD (5%) CD (5%) CD (5%) CD (5%)
0.3 14.5

CD (5%) 0.2 12.77 0.2 8.9
0.1 7.82 0.3 15.4
0.2 13.54
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DAS – Days after spray, Figures in parenthesis are Square
root transformation, NS – Non significant, * Significant at 5%
Means followed by same letter in a column do not differ sig-
nificantly by DMRT (p=0.05)
Module- I    : profenophos – abamectin - NSKE 5% - Verticil-

lium lecanii- Fenazaquin - profenophos -
abamectin and  NSKE 5%.

Module-II   : Imidacloprid - abamectin + Rogor – acephate -
Dicofol + imidacloprid- Rogor + imidacloprid -
imidacloprid + abamectin - Dicofol+ Fenazaquin
and abamectin.

Module-III:  Imidacloprid- Verticillium lecanii - Dimethoate +
Dicofol - Dicofol - Neem – abamectin -
thiamethoxam and Verticillium lecanii

With respect to yield and cost economics significantly higher
fruit yield was recorded in M – II (2304 g/pl) which resulted
maximum net returns (Rs 19,77,452 /ha) and B: C ratio (4.8)
(Table-6). The effectiveness of modules in managing pests
was of the order – M-II > M-I > M-III. M-II was an effective
IPM module because of reduced incidence of pests which
might be due to the effectiveness of components of IPM,
mainly chemicals that exhibited good residual toxicity. Gupta
and Rai (2006) revealed dimethoate alone or in combination
with neem kernel extract enhanced the yield and increased C:
B ratio.

Table 6: Economics of IPM modules evaluated in Capsicum
Modules Yield* Gross returns Total cost Net returns

(g/plant) Yield (t/ha) @ £ 35,000/t (£/ha ) (£/ha) Benefit cost ratio
Module – I 1868b 55.30 19,35,500 4,03,304 15,32,196 3.8
Module – II 2304a 68.20 23,87,138 409686 19,77,452 4.8
Module – III 1428c 42.27 14,79,456 397320 10,82,136 2.7

 DAS – Days after spray, Figures in parenthesis are Square root transformation, NS – Non significant, * Significant at 5% Means
followed by same letter in a column do not differ significantly by DMRT (p=0.05)
Module- I      : profenophos – abamectin - NSKE 5% - Verticillium lecanii- Fenazaquin - profenophos - abamectin and NSKE 5%.
Module-II   : Imidacloprid - abamectin + Rogor – acephate - Dicofol + imidacloprid- Rogor + imidacloprid - imidacloprid +

abamectin - Dicofol+ Fenazaquin and abamectin.
Module-III   : Imidacloprid- Verticillium lecanii - Dimethoate + Dicofol - Dicofol - Neem – abamectin - thiamethoxam and

Verticillium lecanii
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BIRD PESTS AND THEIR MANAGEMENT
Dr.Sushila Nadagouda,N,Shivleela,Shuba,S and Uma

Assist. Prof Of Entomology, Agril college Raichur

A variety of crops such as :cereals, millets, pulses, oilseeds, fruits and vegetable crops are depredated by birds
during their vulnerable stages of growth mainly at dough and maturity stages . Even though, only 2% of the available
bird species are depredatory in nature, the magnitude of damage caused by them is significant and needs immediate
attention. In India, a total of 63 species of birds belonging to 19 families have been identified damaging several crops.
The important bird pests included common pea fowl ,Sarus crane, Blue rock pigeon, Ring dove, Rose ringed parakeet,
house sparrow, and Baya weaver. Studies on the assessment of crop losses due to bird pests have given a varied
picture because of  different methods of damage estimates. Cereals damaged were paddy (0.6-22.9%), wheat(0.5-37
%),maize (6-39%),pearl millet(0.5-26%) and sorghum(0.5-44 %). Oilseeds were affected seriously viz 0.5-40 % in
sunflower. Fruits depredated significantly were mango,  pomegranate, grape ,apple and banana. Effective management
strategies evaluated and recommended are wrapping maize cob with leaves, reflective ribbon, bioacoustics, screen
crops ,botanicals, habitat manipulation, netting and IBPM(Integrated Bird Pest Management) which are farmer friendly.

Introduction : A variety of crops such as cereals, millets,
pulses, oilseeds, fruit and vegetable crops are depredated by
birds during their vulnerable stages. In India, a total of 63
species of birds belonging to 19 families have been identified
damaging several crops.Even though only 2% of the avail-
able bird species are depredatory in nature, the magnitude of
damage caused by them is significant and needs immediate
attention. Realizing this fact the government of India under
ICAR launched AICRP on Agricultural Ornithology in differ-
ent states of our country. Agricultural ornithology may be
defined as the science of birds in relation to agriculture( Manjiti
et al 1994). Alternatively, it may be taken as ecology and
management of birds in agro-ecosystems. Birds constitute an
important component of agro-ecosystems. Ali (1971) men-
tioned house sparrow,baya,,parakeet, peafowl, etc. as seri-
ous bird pests. The dual role of birds in agriculture is very
well known. Agriculture provides a concentrated and highly
predictable source of food to birds(table 1). This food in gen-
eral is of three kinds:
(i) Grain, seeds and fruits,
(ii) Green vegetation of the crop plants and grasses
(iii) Insects, other arthropods, rodents, etc., found in the soil,
crops and other plants in Agricultural landscapes.

Results and Discussion
Important depredatory birds of Agricultural crops
Peafowl,  Pavo cristatus
Male has blue neck and tailing bronze, green upper tail feath-

ers ending in blue green.
Found throughout the India up to 1800 ft in Himalaya.
Habitat: Common in cultivated land, light wooded habitat
and gardens.
Food: Grains, vegetables shoots, insects, lizards and snakes.
Recently high mortality was observed due to indiscriminate
use of insecticide and pesticide
Parrot , Psittacula cyanocephalus
Normally frugivorous.  It  attacks  ripening cereal crops and
food grains, cuts and feeds on maize, jowar, bajra, wheat,
barley grains and fruits such as guava, fig, mango, pome-
granate etc., (Both semi ripened and ripened fruits are cut
and eaten leading to fruit drop).
House sparrow,  Passer domesticus
 Mainly grainivorous, damages the ear heads of jowar, maize,
bajra and soft and fleshy fruits such as mulberry and fig. It
also feeds on green leafy vegetables.
Blue rock pigeon, Columba livia
Mainly grainivorous, eat food grains of maize, pulses and
groundnut.
Yellow throated sparrow
Causes heavy damage to wheat and barley.
Mynah, Acridotheres tristis
It often damages food grains in fields, fruits and vegetables.
Rosy pastor, Sturnus roseus
Feeds on cereals and nectar of flame of forest.
Baya or Weaver bird,  Ploceus philippinus
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It is a pest of grain crops and feeds on paddy grains.
Crow, Corvus spp.
It is omnivorous. Damages  wheat, cobs of maize, jowar,
groundnut, ripe fruits of fig, mulberry and chillies.
Type of damage by birds:
Crop damage occurs at various stages of crop production
due to birds i.e. seeds may be removed after sowing, seed-
lings may be pulled out and grains in milky stage or at the
ripening stage may be fed upon under uprooted conditions.
The pigeons and crows inflict the damage at the germination
and seedling stages.
The birds pick  up the  seed from the field after the post
sowing irrigation and feed on the  soaked seeds which were
in the  process of germination. They also pluck out on the
developing young seedlings.
At the flowering stage, the rose ringed parakeets infest the

Table:1Bird composition on different crops in relation to their feeding guild

male inflorescence of maize (Tassel) and feed on the anthers
and pollen grains. At the tender maize cob stage, the para-
keets damage the cobs with the silky style and green husk.
At milky stage of the maize cob   when they split away the
covering bracts there by  exposing the grain for easy feeding
and further damage. In sunflower when the seeds are soft the
parrots cause extensive damage by feeding on the seed thus
reducing the yield.
Grainivorous birds describe a diet that consists primarily,
though not exclusively, of seeds and grain. This is the pri-
mary diet for many types of birds, especially game birds,
sparrows and finches. Granivorous birds can also eat other
things and many species will consume insects as a source of
protein for growing chicks during the nesting season. Dam-
age by these species to important crops and fruits has been
estimated in different parts of India (Table 2 and 3).

No. of spp. Carnivorous Insectivorous Frugivorous Nectarivorous Granivorous Omnivorous
Paddy 72 5 37 1 4 14 11
Wheat 36 2 14 1 3 8 8
Maize 48 3 23 1 3 9 9
Pearlmillet 39 2 20 1 2 9 5
Sorghum 54 3 22 1 3 11 13
Pulses 29 1 10 1 2 7 8
Oilseeds 22 1 12 4 2 - 6
Fruit crops 32 2 13 5 4 - 8

(Sridhara,2006)

Table :3   Bird damage pattern in Fruit crops

Crop Stage of Extent of No. of Depre
crop Damage (%) datory birds

Mango Ripening 3 – 10 2
Guava Ripening 3 – 5 8
Pomegranate Ripening 2 – 20 4
Grape Ripening 2 – 27 9
Date palm Ripening 0.1 – 1 6
Apple Ripening 5 – 13 14
Banana Ripening 19.4 5
Kinnow Ripening 3 – 16 7
Pecan nut Ripening 6 – 50 2
Papaya Ripening 5 - 15 7
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The birds like crows, doves, babblers, parakeets, pigeons,
weaverbirds, sparrows, sarus cranes etc are damaging to field
and  horticultural crops. Rose-ringed parakeet is probably the
only species that seems to be exclusively harmful to agricul-
ture, having no compensatory value. House crow and blue
rock pigeon have also been considered to be harmful. House
sparrow, ring  dove and baya weaverbird have a  neutral sta-
tus in relation to agriculture while a large majority of the spe-
cies in the agricultural bird communities are useful.

Bird congregation at grain stores and rice-shelling yards in
Punjab are a real problem. A flock of 1000 pigeons can con-
sume 18 kg/day of sprouting maize, 15 kg/day of sprouting
pulses, 18 kg/day of maturing lentil, 41 kg/day of maturing
pea or 01 kg/day of maturing gram.

Conservation of useful species: Agricultural areas in India
probably experience the most heavy and indiscriminate use
of pesticides leading to direct and indirect mortality of preda-
tory and frugivorous birds. The population of sarus crane is
dwindling in some parts of India due to agricultural aspects
on birds of agricultural habitats. Fast moving vehicles have
been found to constitute a new factor of bird mortality on
roads in agricultural habitats.

Eco friendly management of grainivorous birds: Lethal and
non-lethal methods of control can be used against different
birds. In certain situations, farmers  need to kill a few birds to
scare others. Shooting involves a lot of labour, and mist nets
are very costly and not easily available. Certain traps   can be
easily constructed for  catching  crows and other  birds. Fumi-
gation of nest holes and nest destruction for population re-
duction is also very labour intensive. Some chemicals have
been found to be efficient poison baits against pest birds.
Lethal control of birds does not always solve the problems.
The killing of most of the bird species is illegal in India. Non-
lethal control measures call for special attention and research
on them should be intensified.

Chemical and physical bird repellents, camouflaging cobs etc.
Various devices to scare or repel birds. Traditional methods
like erection of scare crows, noise making device like crackers
and carbide guns tying polythene bags.

Reflective ribbon or bird scaring ribbon is found to be more
effective and easily adaptable by the farmers in the field for
scaring the birds. It is polypropylene metallic shining ribbon
with red/yellow on one side and silver white on the other side
is prepared by cutting into strips of 10 to 15 meters length
and 15 mm (1.5 cm) width. About 25-30 strips are fixed in an
acre with the help of bamboo poles keeping just one foot
above the crop level in north and south directions and slightly
twisted to reflect the sunlight throughout the day. The inter
distance between the two ribbons should be about 4 to 8
meters (depending upon the crop size and pest population).
During sun shine, the brightness and humming noise pro-
duced by the wind scares the bird from the field.(Vasudeva

and Dubey,2006)

 Pruning of perching and breeding places, in addition to the
manual destruction of nests closing the entrance of the nests
will reduce their population.

Planting of flowering/fruit bearing trees or shade trees could
reduce losses on nearby crops once the parakeets become
accustomed to being able to feed on these trees without be-
ing disturbed.

Large acreage cultivation of sunflower crop reduces the bird
damage.

Spraying of neem kernel powder solution (10 g per litre of
water) after seed setting stage repels the birds.

Pre-recorded distress calls of parakeets (Bio- acoustic method)
are amplified with the help of speaker will drive away the
parrots from the field.

Combination of two or three methods for effective pest man-
agement so that the crop is completely protected during its
vulnerable stages.

Netting is the best technique to reduce bird damage in small
fruit plantings. It is relatively expensive compared to other
methods and probably the most labour intensive. It is also
the most durable. Biodegradable spray-on net is being devel-
oped.  It was useful with insects, may be with birds, but is
slow  and may  be expensive.

Visual repellents: predator kite/helium balloon,  Scarecrows
(a device that is used to  discourage birds such as crows from
disturbing crops), Balloons, owl or hawk  models, animated
owl model, crow model, field windmill, eagle eye bird scarer,
flashing lights, hanging CDs on string etc.

Spray of methyl anthranilate and sugar (Many bird species
cannot digest disaccharides).

Fogging is a fine aerosol mist that irritates birds’ eyes and
mucous membranes without harming them and has an un-
pleasant taste when attempting to preen their feathers. Fog-
ging should be done early in the morning or late in the evening
when the population counts are high. Sound scaring devices
viz., horns, clanging, aluminium pie plates, shiny flashing
metal objects, firecrackers and Mylar humming.

Conclusion : As about 55 per cent of the total land is culti-
vated, the agro ecosystem plays a vital role in the conserva-
tion of the avian biodiversity. Effective management of de-
predatory birds should be taken up by keeping in view the
conservation aspects of birds while managing birds problem
in agriculture.
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SPORE INHIBITION PROPERTY OF CULTURE FILTRATES OF TRICHODERMA SPP.
AGAINST ALTERNARIA LINI, THE INCITANT OF BUD BLIGHT OF LINSEED
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Abstract: Bud blight caused by Alternaria lini is known as an economically important fungal disease of linseed. This Alternaria
blight is prevalent in all the linseed growing areas of India. Ten isolates of A. lini having different morphological and cultural
characteristics were collected from different genetic backgrounds of linseed for conducting this trial. The effect of culture
filtrates of four species of Trichoderma i.e. T. viride, T. hamatum, T. harzianum and T. virens were tested in Vitro on sporulation
behaviour of all the ten isolates of A. lini by poisoned food technique. The maximum 84.40% inhibition of sporulation intensity
was recorded when T. viride was used against ALP-10 at 10% concentration.

Key words: Biological control, Alternaria blight, linseed, Trichoderma

Linseed (Linum usitatissimum L.) is an annual herb with erect,
60-80 cm tall, slender stem that is grown in Rabi season. Be-
longing to the Linaceae family the genus of Linseed Linum
has 100 species. From ancient times it is mainly grown for
fiber (Flax) and for its seed which is rich in oil. All parts of the
plant have extensive and varied uses thus making it an impor-
tant oilseed crop. In India, linseed is mainly grown for extract-
ing oil. The oil content of the seed generally varies from 33 to
45 per cent. Linoleum, oil cloth, printers ink, soap, patent
leather etc. are prepared by using linseed oil (Kolte and Fitt,
1997). The oil cake remained after oil extraction is found to
have about 30 to 35 per cent protein. It is very rich proteina-
ceous feed for the livestock particularly quick growing ani-
mals. It is also used as organic manure. Fibers obtained from
the stem are spun into linen yarns which are used for making
variety of products (Singh et al, 2005).

Bud blight caused by Alternaria lini is an economically im-
portant and major fungal disease of linseed. Disease is ob-
served on linseed crop in different linseed growing areas of
India. Chemical fungicides are known to cause environmental
hazards (McEwen and Stephenson, 1979) therefore now-a-
days more emphasis is given on eco-friendly management
strategies. Biological control is one of the most preferred eco-
friendly management practices. Among the various bio-con-
trol agents reported to suppress plant pathogens Trichoderma
spp is known as the most effective antifungal antagonist. For
conducting this trial ten isolates of A. lini having different
morphological and cultural characteristics were collected from
different genetic backgrounds of linseed. The effect of cul-
ture filtrates of four species of Trichoderma were tested in
Vitro on sporulation behaviour of all the ten isolates of A. lini
by poisoned food technique.

Material and Methods
Collection of pathogen and antagonist
Fresh naturally affected diseased plant parts and seeds of

genetically different lines of linseed were collected from the
disease screening nursery of AICRP (Linseed), Nagpur dur-
ing Rabi season in the year 2007, to isolate the pathogen A.
lini. The pathogen was isolated aseptically on PDA media at
28±2°C. Species was confirmed by observing the germ tube
characteristics under microscope.
Four species of the known antagonist Trichoderma i.e. T.
viride, T. hamatum, T. harzianum and T. virens were collected
from the Department of Plant Pathology, Dr.PDKV, Akola (MS).

Evaluation of pathogenicity: Five linseed plants each were
grown in sterilized soil composite (1 Sand: 2 Soil: 1 FYM) in
12” diameter earthen pots. When the plants started produc-
ing buds, small cotton swab dipped in 104 spore suspension
of individual isolates were wrapped around the neck portion
of the buds. Five buds were inoculated with every isolate.
Inoculated plants were covered with polythene bags for 30
hrs and inside them 80-90% relative humidity (RH) was main-
tained by making light spray of double distilled sterilized water
(DDSW) before sealing the bags. After 30 hrs the bags were
opened and plants were sprayed with sterilized distilled wa-
ter during morning and evening hours till the expression of
symptoms. Observations were recorded for bud blight symp-
tom on 7th day after inoculation and pathogenicity of isolates
were confirmed by presence of blightening.

Study of cultural and morphological characters : The fungal
lawn of A. lini was grown for 9 days aseptically on PDA
media at 28±2°C under BOD incubator. Observations of fresh
cultures grown under BOD were recorded for colony colour,
nature of growth, colony diameter, conidial measurements
for spore length, spore width, beak length, number of trans-
verse septa and number of longitudinal septa and sporula-
tion intensity.  Conidial characteristics like spore length, spore
width and beak length were recorded by using ocular and
stage micrometers under 40X magnification of microscope
(Arya and Prasad, 1952). For this a 6 mm disc of nine days old
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fresh culture was suspended in 9 ml distilled water and one
drop of the suspension was taken on the slide to record the
observations.

Sporulation intensity was recorded using Haemocytometer.
For this 6 mm discs from centre, middle and periphery of the
fungal lawn were separately taken into 10 ml distilled water
and spores were counted under microscope (40X) in medium
square of Haemocytometer. Number of spores per cm2 was
calculated by following formula. Average of above mentioned
three observations was taken as the sporulation intensity of
the pathogenic isolate.

Spore per cm2 =
Average no. of spores X 25 X 105

πr2

Here, r = radius of the disc in millimetre.
Preparation of culture filtrates : For preparation of culture
filtrates antagonists were grown in 150 ml potato dextrose
broth (PDB) in 250 ml conical flask for 20 days. After 20 days
broth containing mycelium and spores were filtered through
Whatman filter paper no. 4 then these filtrates were centri-
fuged at 5000 rpm for 10 min. to collect cell free supernatant
and considered 100% concentration that was later used in
poisoned food technique as 5% and 10% concentrations
(Mane and Pal, 2008).

Effect of culture filtrates on sporulation behaviour of A. lini
After recording sporulation intensity in treatment and con-
trol, per cent inhibition of sporulation was calculated by us-
ing following formula given by Vincent (1927).
                   C-T
I = ———— X 100
                     C
Here, I = Per cent spore inhibition
C = Sporulation in control
T = Sporulation in treatment

Statistical analysis : Statistical analysis was done by apply-
ing completely randomized design (CRD) (Gomez and Gomez,
1983).

Results and Discussion
Morphological and cultural variations in A. lini isolates
The morphological and cultural characters of the pathogenic
isolates grown on PDA are summarized in Table-1. These ob-
servations indicate that among the ten isolates ALP-9 was
slow growing and had sparse sporulation whereas ALP-10
was growing profusely and had abundant sporulation. Among
the 10 isolates 5 were having submerged colonies with darker
colour (i.e. olivaceous to black), 4 isolates had effused colo-
nies with lighter colour (i.e. light grey to brown) and one
isolate had dark grey cottony colony on PDA.

The mycelium of all the isolates was hyaline and septate.
Conidiophores were olive brown and more closely septate.
Conidia were 3-7 celled with 1-3 longitudinal and 1-4 trans-
verse septation. Micrometrical observations with respect to

the dimensions of conidia indicate length (including beak)
and breadth of conidia among ten isolates ranged from 14.9-
44.5 x 7.0-15.3 µm with beak length ranging between 2.3-15.6
µm. Conidia were born on conidiophores singally or in chains
of 5-6 spores. These characteristics were matching with the
characteristics of A. lini described by Dey (1933) as well as
Arya and Prasad (1952).

Effect of culture filtrates on sporulation behaviour of A. lini
In the sporulation study inhibition of spores with culture
filtrates of bioagents is recorded against A. lini (Table-2 &
Table-3) that indicates T. viride has most efficiently reduced
the sporulation in all the isolates of pathogen with the least
sporulation intensity of 1x105/cm2. Per cent spore inhibition
obtained by T. viride culture filtrate in pathogenic isolates
ranged from 66.67 to 84.40%. Similar results on spore inhibi-
tory properties of culture filtrates of bio-control agents has
also been reported by Kelemin and Badal (1994) when they
had tested the culture filtrates of Bacillus subtilis against
some genera of pathogenic fungi such as Colletotrichum
gloeosporioides. Hijwegen (1989) had also obtained the in-
hibitory effect on sporulation when he had tested the effect
of culture filtrates of seventeen different antagonistic fungal
species like Calcarisporium arbuscula on sporulation of
Sphaerotheca fuliginea that causes of powdery mildew of
cucurbits.
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FERTIGATION IN HIGH VALUETUBER CROPS
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Tropical tuber crops play a significant role in the food and nutritional security to the human being.Tuber crops are classified
as the third most important food crops for man after cereals and grain legumes. The majortropical tuber crops include cassava,
elephant foot yam, sweet potato, yams and aroids. Sound watermanagement has the potential to improve fertilizer/nutrient use
efficiency. The introduction of well-tested,efficient fertilizer application through irrigation water or “fertigation” techniques
could help to bring vast areasof arid and semi-arid land in many parts of the world into farmland, as well as preventing water
from beingwasted in conventional irrigation systems. Drip irrigation has the greatest potential for the efficient use ofwater and
fertilizers. The limited area of wetting under trickleirrigation reduces the active root zone and thus limiting the foraging area of
plants to draw water and nutrients from the soil. For minimizing the cost of irrigation andfertilizers, adoption of drip irrigation
with fertigation is essential which will maximize the nutrient uptake, while using minimum amount of water and fertilizer.
Thus,fertigation becomes important for increasing the yield of most of the crops under drip irrigation.In thispaper, the literatures
pertaining to the different aspects of fertigation on tuber crops are reviewed.Successful cropping of elephant foot yamwas
obtained with drip irrigation using fertigationon a highly calcareous desert soil where controlof nutrient level was more difficult
than sand dunes. A linear relationship existed between total N uptake by elephant foot yam and fertigationof N up to 200 kg/
ha. When NPK were applied throughdrip irrigation, higher elephant foot yam yield wasobtained with 75 % of the recommended
dose. fertigation 1/2 N and K and black polymulch was found to be good with respect to yieldand growth parameters like yield
of 63.3 t/ha,Fruit weight (64.5 g), number of fruits/plant (62), yield/plant (4 kg), number of branches/plant (7.7) and number of
clusters/plant (12.3).The fruit dry matter content (41.2 %) was highestin the treatment 1/2 N and K fertigation throughmulti K
+ black ploy mulch. There is little information about fertigationmanagement in tuber crops. So, it is quite clearfrom the
foregoing literature that,fertigationhad many advantages like higher water use efficiency (WUE),fertilizer use efficiency
(FUE),minimum losses of Nand optimization of thenutrient balance by supplying nutrients directly toroot zone, control of
nutrient concentration in soilsolution and saves application cost. It increasesthe yield and economics of most of the high
valuetuber crops under drip irrigation. High initialinvestment and comparatively low technical skillof average Indian farmers
are some of the majorconstraints limiting the large scale adoption as dripfertigation technology in the country. However,
increasing water scarcity and escalating fertilizerprices may lead to adopt this technology for bringing greater use efficiency of
the twomost critical inputs in crop adoption especially for high and quality production.

Introduction : Irrigation is an important input in crop produc-
tion. In North Gujarat, potato crop is irrigated by underground
water, and day by day the water table is depleting. Hence,
economization of water is need of the hour. Drip fertigation
provides higher tuber yield with 40% saving in nitrogen over
furrow irrigation and soil application of nitrogen (3). Another
study (5) revealed that 75% of recommended dose of NPK
through drip fertigation resulted in significantly higher tuber
yield along with 40% saving of water as compared with con-
ventional furrow method of irrigation. The present investiga-
tion was undertaken to study the efficacy of nutrients and
water supply to potato through drip irrigation.

Materials and Methods : The study was carried out on light
textured (sandy) soil. The potato cv. Kufri Badshah was
planted at 50 x 20 cm spacing during 3rd week of November
every year. The experiment was conducted in randomized com-
plete block design with six replications and five treatments
viz., 100, 80, 60 and 40% of recommended dose of N and K2O
through drip fertigation designated as T1, T2, T3 and T4,
respectively, along with control (100% of recommended dose
of NPK T5 (220-110-220 NPK kg/ha) applied through soil ap-
plication).

 Half dose of N and K2O and full dose of P2O5 were applied in

drip irrigation, whereas, for surface irrigation, half dose of N
and full dose of P2O5 and K2O were applied as basal dose at
the time of planting. Remaining half dose of N was applied at
30-35 days after planting in the surface irrigation treatment,
while in case of the drip irrigation, the remaining half doses of
N and K2O were given through ‘venturi’ in the form of urea
and muriate of potash solution, respectively in four equal
splits at 30, 40, 50 and 60 days after planting.

In the drip irrigated crop, lateral lines were laid out 50 cm
apart in the middle of two rows. The distance between two
drippers was 60 cm and the drippers had on average dis-
charge rate of 4 liter per hour. Two irrigations at the time of
planting were given in all treatments to ensure uniform emer-
gence and plant stand. Drip system was operated every alter-
nate day and furrow irrigation was done on the basis of 0.8
pan evaporation (PE) fraction and a total of 14 irrigations of
50 mm depth were given at weekly intervals. The harvest
index (economical yield/biological yield x 100) was recorded.

Results and discussion: The results (Table 1) showed that
tuber yield was significantly higher under fertigation through
drip (T1 to T4) as compared with furrow irrigation. The treat-
ment receiving 100% recommended doses of N and K2O
through drip fertigation produced significantly higher tuber
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yield (431 q/ha) but was at par with the treatment receiving
80% recommended dose of N and K2O. The higher tuber yield
in treatments with 100 and 80% recommended doses of fertil-
izers through drip in four splits may be attributed to improve-
ment in growth and yield contributing parameters as reported
earlier (2, 6). It is evident from the data (Table 1) that harvest
index was maximum under drip fertigation with 100% recom-
mended dose of N and K2O, whereas the lowest harvest index
of 62.7% was recorded in the treatment receiving 40% of rec-
ommended dose of N and K2O fertigation.

The results on water use efficiency (WUE) were influenced
by furrow irrigation and N and K fertigation (Table 2) and
revealed that fertigation with splits resulted in higher WUE
(T1 to T4) over soil application (T5). The results are in confor-
mity with those reported earlier by Keshavaiah and
Kumaraswami and Patel and Patel. They also found higher
WUE with split nitrogen fertigation. Sood and Singh also
reported that under drip irrigation, WUE increased compared
with conventional irrigation method. Potato   being a shallow
rooted crop, rapidly and efficiently utilizes N and there is less
scope for its leaching. Therefore, most of N applied through
fertigation is utilized by potato for its growth, development
and yield.

Drip fertigation with 40% dose of N and K2O (T4) resulted in
40% saving of water and 17.4% increase in yield over furrow
irrigation. Water savings in fertigation might be due to appli-
cation of water directly to the root zone. Similar results were

 Table 1. Effect of fertigation on tuber yield and harvest index of potato

Treatment Tuber yield (q/ha) Harvest index (%)
T1 : 100% recommended doses of N and K through drip in four splits 431 68.0
T2 : 80% recommended doses of N and K through drip in four splits 420 66.2
T3 : 60% recommended doses of N and K through drip in four splits 380 65.0
T4 : 40% recommended doses of N and K through drip in four splits 365 62.7
T5 : 100% recommended doses of N and K through surface application 311 64.5
CD (P = 0.05) 26
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also reported by Singh and Sood. It is concluded that com-
pared with conventional (furrow) method of irrigation, appli-
cation of 80% of recommended dose of N and K2O through
drip fertigation would result in significantly higher yield and
20% saving of N and K2O and 40% saving of water, besides,
saving in labour and electricity.

EVALUATION OF GROUNDNUT (ARACHISHYPOGAEA L.) SEED QUALITY PARAMETERS
AS INFLUENCED BY FE AND ZN NUTRITION

1Shabhi uz Zahara., 2Sachin A.S., 3Bharani H.K. 4Pavan Kumar Goudar and 5VageeshT.S.
1&3 Department of Genetics and Plant Breeding, 4Department of Agronomy, UAS, GKVK, Bangalore-560065.  2Department of
Soil Science, UAHS, Shimoga,  5Zonal Agricultural research station, Navile, Shimoga-577204Email-suha2030@gmail.com

Groundnut (Arachishypogaea L.) is one of the principal oilseed crops cultivated in India. India is the second largest producer
of groundnut. From an area of 6.88 m ha,our country produces 6.41m tonnes ofgroundnut. In Karnataka, nearly 1.11 m ha comes
under groundnut cultivation with a production and productivity of 0.72 mtons and 715 kg ha-1, respectively. The low productivity
in Karnataka and the country is attributed to many constraints among which depleting soil nutrient level especially that of
micronutrients level is important.In certain places of Karnataka iron deficiency is not uncommon especially in groundnut on
acidic red soils, as the groundnut is an iron sensitive crop. Iron is the only micronutrient taken up by groundnut in larger
quantity when compared with other micronutrients. Though acidic soils are rich in total iron content, available iron is most
important rather than total iron from the view point of crop nutrition. Many of the red soils in Karnataka are poor in organic
matter, light textured, acidic in reaction and excessively drained. Hence they may be expected to be low in available zinc and
other micronutrients.  The deficiencies of zinc and iron in soils have become serious constraints for crop production in recent
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years, mainly because of continuous use of micronutrients free fertilizers. An optimum supply of these elements to the plants
is very much essential for better productivity and seed quality of crop.  In the light of the above facts, a field experiment was
conducted in order to study the effect of iron and zinc nutrition on groundnut (Arachishypogaea L.) in light textured acid
soils.A field investigation was undertaken during Kharif 2009 at ZARS, Navile, Shimoga to study the effect of Fe and Zn
nutrition on growth and yield of groundnut in light textured acid soils. Highest productivity level of pod yield was obtained
when FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM as compared to control. Germination percentage
of groundnut seeds improved significantly due to application of Zn and Fe to the crop. Highest value was recorded when
FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM. The seedling vigour index also increased and highest
value was observed when FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM. The increase in seed quality
parameters like germination percentage and seedling vigour index of groundnut seems to be the beneficial effect of increased
Fen& Zn content in groundnut pods. Hence,farmers can get better yield and quality by application of Fe and Zn in light
textured acid soils situation.
Introduction : In certain places of Karnataka iron deficiency
is not uncommon especially in groundnut on acidic red soils,
as the groundnut is an iron sensitive crop. Iron is the only
micronutrient taken up by groundnut in larger quantity when
compared with other micronutrients. Though acidic soils are
rich in total iron content, available iron is most important rather
than total iron from the view point of crop nutrition. Zinc is a
constituent of enzymes such as carbonic anhydrase associ-
ated with photosynthesis and superoxide dismutase (SOD),
which detoxifies the superoxide radicals and protects the lipid
and proteins of the membrane against oxidation. Further, it is
involved in the synthesis of IAA, metabolism of gibberellic
acid and synthesis of RNA, proteins and carbohydrate me-
tabolism. Similarly, Iron is closely associated with chlorophyll
formation. Though not a constituent of the chlorophyll, its
role is that of a catalyst. It is an essential component of many
enzymes and carriers such as peroxidase, cytochrome
ferrodoxin and is involved in nucleic acid metabolism.

When the supply of zinc and iron to plant is inadequate, one
or more of the many important physiological functions and
the growth of plant are adversely affected. Therefore, an op-
timum supply of these elements to the plants is very much
essential for better productivity and seed quality of crop.
Supply of zinc or iron to the groundnut crop when soils are
deficient in these nutrients can be made either by soil applica-
tion or through foliar means. Zinc sulphate, because of its
solubility and mobility, is used as a common carrier of zinc to
meet the zinc demand of crop plants. Similarly iron sulphate is
the chief source of iron widely used to control iron chlorosis
and thereby increase the growth and yield of groundnut. Iron
when applied as both soil and foliar not only increased its
availability in soil but also increased the productivity of
groundnut crop.

Many of the red soils in Karnataka are poor in organic matter,
light textured, acidic in reaction and excessively drained. Hence
they may be expected to be low in available zinc and other
micronutrients.  The deficiencies of zinc and iron in soils have
become serious constraints for crop production in recent
years, mainly because of continuous use of micronutrients
free fertilizers. An optimum supply of these elements to the
plants is very much essential for better productivity and seed

quality of crop.  In the light of the above facts, a field experi-
ment was conducted in order to study the effect of iron and
zinc nutrition on groundnut (Arachishypogaea L.) in light
textured acid soils.

Material and methods : A field experiment was carried out on
a red sandy loam soil classified under Alfisols at Zonal Agri-
cultural Research Station, Navile, Shivamogga during Kharif,
2009. There were nine treatments involving application of
FeSO4 and ZnSO4 to soil as well as through foliar means
compared with application of only NPK. The treatments were
replicated thrice in a randomized complete block design.

Table 1:  Initial soil properties of the experimental site

Soil pH 5.10 Available K2O
(kg ha-1) 148.00

EC (dSm-1 at 250C) 0.07 Exchangeable
Ca [cmol (p+)kg-1] 4.10

Organic carbon (g kg-1) 3.20 Exchangeable Mg
[cmol ( (p+)kg-1] 1.40

CEC [cmol (p+)kg-1] 10.23 DTPA-Zn
(mg kg-1) 0.52

Available nitrogen DTPA-Fe
(kg ha-1) 150.50 (mg kg-1)  9.50
Available P2O5
(kg ha-1) 58.70

Results and discussion : Highest productivity level of 1685
kg ha-1 (Table 2) of pod yield was obtained when FeSO4 +
ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM
as compared to 1140 kg ha-1 recorded at control. Foliar appli-
cation of FeSO4 + ZnSO4 @ 1 per cent each recorded pod
yield of 1612 kg ha-1. The haulm yield increased significantly
from 1119 kg ha-1 at control to 1444 kg ha-1 when FeSO4 +
ZnSO4 were applied to soil @10kg ha-1 along with FYM.  Zn is
reported to be an activator of tryptopan synthetase, a pre-
cursor of IAA (Takaki and Kushizater, 1977) and Fe has an
obvious role in maintenance of chlorophyll in plants, photo-
synthesis and N fixation (Evans and George, 1966). Thus,
significant increase in pod and haulm yield can be attributed
to the aforesaid role of Zn and Fe.

The increase in pod yield was highest when micronutrients
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were used along with FYM. This could be due to chelation of metal cations of Fe and Zn with organic ligands which make them
available to plants slowly over the crop growth period.  Although, soils of experimental site are acidic, the soil reaction is not the
only factor which determines the Fe availability to the crop. Light texture of the soil which encourages leaching of Fe and K, poor
organic matter and high available P responsible for precipitation of Fe all might have come in the way of Fe nutrition of groundnut.

Table 2: Pod yield and seed quality of groundnut as influenced by Fe and Zn nutrition

Treatments Pod yield Haulm yield Seed Germin Seedling
(kg ha-1) (kg ha-1) ation (%) vigour index

T1     Control –I  ( Rec. NPK + FYM) 1212 1258 79 895
T2     Control –II ( Only Rec. NPK ) 1140 1119 77 824
T3     T2+ FeSO4 soil appl. 10 kg ha-1 1204 1204 89 1097
T4     T2+ ZnSO4 soil appl. 10 kg ha-1 1310 1207 89 1138
T5     T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each 1533 1361 89 1205
T6    T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each + FYM 1685 1444 92 1278
T7     T2+ FeSO4 foliar spray 1% 1273 1258 88 1089
T8     T2+ ZnSO4 foliar spray 1% 1398 1269 86 1082
T9     T2+ FeSO4 and ZnSO4 foliar spray 1% each 1612 1431 89 1185
S.Em. + 72 97 2.5 93
C.D. @ 5% 215 291 7.5 278

Germination percentage of groundnut seeds was improved significantly due to application of Zn and Fe to the crop (Table 2).
Highest value of 92 per cent was recorded when FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM. The
seedling vigour index also increased and highest value was observed when FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each
along with FYM. The increase in seed quality parameters like germination percentage and seedling vigour index of groundnut
seems to be the beneficial effect of increased Fe& Zn content in groundnut pods.

Table 5: Shelling percentage and oil content of groundnut as influenced by Fe and Zn nutrition
Treatments Shelling percentage(%) Oil content    (%)
T1     Control –I  ( Rec. NPK + FYM) 67.7 42.7
T2     Control –II ( Only Rec. NPK ) 66.3 42.8
T3     T2+ FeSO4 soil appl. 10 kg ha-1 67.5 42.9
T4     T2+ ZnSO4 soil appl.10 kg ha-1 68.7 42.7
T5     T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each 69.3 43.7
T6     T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each + FYM 72.0 42.9
T7     T2+ FeSO4 foliar spray 1% 70.6 42.8
T8     T2+ ZnSO4 foliar spray 1% 70.2 42.8
T9     T2+ FeSO4 and ZnSO4 foliar spray 1% each 70.0 42.4
SEm + 1.1 0.16
CD (0.05) 3.2 0.48

There was a significant increase in the shelling percentage of groundnut also from 66.3 per cent at control to 72.0 per cent when
FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM. Similarly Application of FeSO4 + ZnSO4 to soil @ 10 kg
ha-1 each recorded significantly higher level of oil content (43.7 %) compared to control - II (42.7 %).

Table 3: Micronutrients content in groundnut as influenced by Fe and Zn application
Treatments                  In plant (mg/kg-1)

             Fe                Zn
Haulm Pod Haulm Pod

T1     Control –I  ( Rec. NPK + FYM) 411.00 65.3 40.5 27.7
T2     Control –II ( Only Rec. NPK ) 391.7 60.7 39.6 25.3
T3     T2+ FeSO4 soil appl. 10 kg ha-1 430.7 79.0 41.7 28.0
T4     T2+ ZnSO4 soil appl. 10 kg ha-1 420.0 70.7 44.7 38.0
T5     T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each 443.3 85.3 48.2 38.7
T6     T2+ ZnSO4 + FeSO4 soil appl. 10 kg ha-1 each + FYM 450.0 94.3 48.3 40.9
T7     T2+ FeSO4 foliar spray 1% 442.7 85.0 42.2 32.0
T8     T2+ ZnSO4 foliar spray 1% 420.7 73.3 46.2 39.7
T9   T2+ FeSO4 and ZnSO4 foliar spray 1% each 450.0 86.3 47.7 39.0
S.Em. + 6.69 2.41 1.2 1.0
C.D. @ 5% 20.1 7.22 3.5 3.0



2246TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

Application of Fe and Zn significantly enhanced the micro-
nutrient content in pod and haulm of groundnut (Table 3).
The Fe content in pod (60.7 mg kg-1) and haulm (391.7 mg kg-

1) at control increased to 94.3 mg kg-1 and 450 mg kg-1, respec-
tively when FeSO4 + ZnSO4 were applied to soil @ 10 kg ha-1

each along with FYM. The Zn content also followed a similar
trend; the Zn content levels observed were 40.9 mg/ kg-1 and
48.3 mg kg-1 in pod and haulm, respectively when FeSO4 +
ZnSO4 were applied to soil @ 10 kg ha-1 each along with FYM.
Control-II recorded lowest levels of Zn content.
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Tomato (Lycopersicon esculentum Mill.) is one of the most important vegetable crop in the world. The tomato is consumed in
diverse ways, including raw, as an ingredient in many dishes, sauces, salads, and drinks. While it is botanically a fruit, it is
considered a vegetable for culinary purposes. The fruit is rich in lycopene which may have beneficial health effects.Fertigation
refers to injecting fertilizer into an irrigation system. This is accomplished in drip (trickle) by using some type of injector to
meter the concentrated fertilizer solution into the irrigation water.Continuous Change of fertilizer program during the growing
season in order to adjust for fruit, flower, and root development. A theory behind why fertigation has become the state of the
art in vegetable nutrition is that nutrients can be applied to plants in the correct dosage and at the right time for each specific
stage of plant growth. When plants receive conventional preplant fertilizer and then two (or more) sidedressings, they get more
fertilizer than they need at the time it is applied. Between applications there may be a deficiency of fertilizer. With fertigation,
plants can receive small amounts of fertilizer early in the crop’s season when plants are vegetative. The dosage is increased as
fruit load and nutrient demands grow and then decreased as plants approach the end of the crop’s cycle. This gives plants the
needed amounts of fertilizer throughout the growth cycle, rather than just a few large doses. Marketable yield of tomato was
higher when 50 % N was fertigated than fertigation of N at 75 to 100 % level. Application of N through fertigation performed
better than soil application alone. When N was fetigated N saving to the tune of 20 % was observed compared to soil
application alone in tomato. Efficiency of fertigation depends on the various factors like timing, rates, fertilizer choices (Typically,
nitrogen (N) and/or potassium,(K) are injected), use of equipment, application technique, fertilizer metering devices (Injectors).
By considering all the above mentioned factors efficiency of fertilizer application can be improved through  fertigation for
getting higher yield and good quality of tomato crop under field conditions.

Tomato is one of the most popular and widely grown veg-
etable crops in the world. It responds well to the application
of fertilizers and is reported to be a heavy feeder of NPK.
Efficient use of fertilizer and water is highly critical to sus-
tained agricultural production. Fertilizers applied under tradi-
tional methods are generally not utilized efficiently by the
crop. In fertigation ,nutrients are applied through emitters
directly into the zone of maximum root activity and conse-
quently fertilizer-use efficiency can be improved over con-
ventional method of fertilizer application. Efficient use of wa-
ter in any irrigation system is becoming important particularly
in arid and semiarid region where water is a scarce commodity
.In furrow and border irrigation systems, loss of applied irri-
gation water from reservoir to the field under unlined irriga-
tion system is 71% Such huge amount of water loss causes
abundant nutrient loss through seepage/percolation

Among major plant nutrients, nitrogen is usually limited in

crop growth because of leaching loss, ammonia volatalization
and denitrification. With the result of these major pathways
of N loss, its utilization efficiency decreases considerably.
Worldwide, nitrogen use efficiency (NUE) for cereal produc-
tion is approximately 33% and the unaccounted 67% is due
to various pathways of nitrogen loss which represents a $15.9
billion annual loss of nitrogen fertilizer. Similar to frequent
application of water, optimum split applications of fertilizer
improves quality and quantity of crop yield than the conven-
tional practice and it has been observed that  higher tomato
yield through fertigation than banded and furrow irrigation
or banded and then trickle irrigated. Similarly, seven fertilizer
application splits at weekly intervals produced higher yield
as compared to the fertilizer applied just before planting
(Locascio and Smajstrala,1995). With regards to water use
efficiency, Italy reported higher water use efficiency under
controlled environmental condition in drip irrigation over fur-
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row irrigation at/20 k Pa soil water potential with no signifi-
cant difference in crop yield. however under controlled envi-
ronmental condition, the water use efficiency was higher than
in crops grown under natural environmental condition
(INCID,1994). Drip irrigation in USA increased yield of to-
mato and water use efficiency by 19%.The amount of
fetrigation water applied in the furrow system was higher by
than the drip method.The amount of irrigation water applied
plus the effective rainfall were considered as total water used
by the plant.  On the basis of total water use and tomato yield
at different nitrogen levels under both drip and furrow
fertigation . In drip irrigation, water content at source point
remained high over furrow irrigation in all soil depth It was
found that the  plant canopy temperature in drip irrigation
was lower than in furrow irrigation. since irrigation water ap-
plied with the drip method on every second day was equal to
crop ET for that period and there was constant supply of
water through transpiration pool, however, in furrow irriga-
tion, adequate cooling occurred immediately after irrigation,
thereafter the resistance of water flow through the soil_/plant_/
continuum particularly at the point of stomata cavities re-
duced transpiration cooling and the plant leaves emitted
higher temperature. Economic yield is a part of the total bio-
logical yield of the crop and hence the dry matter production
is an important determinant of the economic yield. The total
dry matter accumulation per plant at final harvest was signifi-
cantly higher in drip irrigation over furrow irrigation control
.Further, significantly higher dry weight per plant was ob-
served with WSF fertigation over drip irrigation. Leaf area
index is the measure of source size and significantly higher
leaf area index was recorded with WSF fertigation  over fur-
row-irrigated control. Drip irrigation with soil application of
fertilizer registered significantly higher yield over furrow irri-
gation with soil application of fertilizer which amounted to
19.9% yield increase over control This yield increase can be
attributed to significantly higher number

of flowers and fruits per plant and fruit yield per plant in drip
irrigation over furrow irrigation. The better performance un-
der drip was attributed to maintenance of favorable soil water
status in the root zone, which in turn helped the plants to
utilize moisture as well as nutrients more efficiently from the
limited wetted area Fertigation with normal fertilizers gave
significantly lower yield compared to fertigation with water-
soluble fertilizers. This was attributed to complete solubility
and availability of the WSF as compared to normal fertilizers.
Water-soluble fertilizer fertigation had higher concentration
of available plant nutrients in top layer over normal fertilizer
.thus increasing the marketable fruit yield of tomato. In
fertigation, use of 100% water-soluble fertilizer is recognized
to safe guard the drip system in a long run. The normal fertil-
izer generally tends to clog the emitters and cause uneven
distribution of fertilizers.Nutrients such as N and K are com-
monly applied through drip system, while P is more difficult
to apply and to obtain proper distribution in soil. Because of

the tendency of P to form insoluble precipitate with Ca and
Mg commonly found in irrigation water, the use of traditional
P fertilizer in drip irrigation is not very common. the fruit yield
of tomato in NK fertigation did not differ significantly from
WSF fertigation. This suggests lesser response to P
fertigation compared to NK fertigation. Since the requirements
of tomato crop for N and K also is very high, fertigation of N
and K produced similar yields as that of NPK fertigation.

The  higher yield in subsurface drip fertigation overdrip and
furrow irrigation was due to the supply of nutrients and soil
moisture at the center of active root development. This was
due to better availability of moisture and nutrients through-
out the growth stages in drip and fertigation system leading
to better uptake of nutrients and production of tomato fruits.
Optimum root growth and distribution is needed for proper
shoot anchorage, water and nutrient uptake and crop yield.
Majority of the roots were between 0 and 25 cm, and below
this depth, only a few roots were observed. This is the major
cause for variation in yieldamong the treatments. Further, we
have also observed a hard soil layer at 35–45 cm depth, which
could be the reason for poor root proliferation at deeper layer.
Although tomato is deep-rooted crop and can stretch up to
120 cm depth, as observed in literature, this was not observed
in the present study. Therefore the amount of nutrient present
in top 30 cm soil layer influenced the yield in different treat-
ments. Frequentsupplementation of nutrients with irrigation
water increased the availability of N, P and K in the crop root
zone and which in turn influenced the root growth.This is
also evidenced by the significantly higher number of primary
roots (13.8–15.3), fibrous roots arising from stem base (30.3–
34.0), maximum root length (82.8–91.2 cm) and average length
of primary roots (44.2–50.3 cm) in fertigation treatments. The
some  study revealed significant difference in titrable acidity
and ascorbic acid concentration while other quality param-
eters remained equal with each other in other convential
method. Ascorbic acid concentration was significantly higher
in WSF fertigation

Conclusion : The several study has shown that fertigation
with 100% water-soluble fertilizer increased the fruit yield of
tomato significantly over furrow irrigation and drip irrigation.
This accounted for increase in fruit yield. Subsurface drip
fertigation,NK fertigation and 1/2 soil–1/2 fertigation was also
found equally promising to WSF fertigation. Higher fruit yield
in fertigation was brought about by the higher leaf area in-
dex, total dry matter production, number of fruits per plant
and higher fertilizer-use efficiency. Fertigation resulted in
lesser leaching of NO3-N and K to deeper layer of soil. Sub-
surface drip fertigation caused significantly higher assimi-
lable P at deeper depths.. Root growth and NPK uptake was
higher with WSF fertigation. Even availability of nutrients
with WSF fertigation resulted in the improvement of ascorbic
acid concentration and  titrable acidity.



2266TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

References
Alva, A.K., Mozzafari, M., 1995. Nitrate leaching in a deep
sandy soils as influenced by dry broadcast of fertigation
ofnitrogen for citrus production. In: International Symposium
On Fertigation Technology, Israel, 26–31 March 1995, pp. 67–
77.
Anac, D., Colcoglu, H., 1995. Response of some major crops
to K fertilization. In: Mengel, K., Krauss, A. (Eds.), K Avail-
ability of Soils in West Asia and North Africa-Status and Per-
spectives. International Potash Institute, pp. 235–247.
Aramini, G., Catania, F., Colloca, L., Oppedisano, R., Paone, R.,
1995. Fertilizer trial on tomatoes for fresh consumption. Colture-
Protette 24 (5), 83–86.
Bar Yosef, B., Sagiv, B., 1982. Response of tomatoes to N
andwater applied via trickle irrigation system. I. Nitrogen.
Agron.J.,633–637.
Chawla, J.K., Narda, N.K., 2000. Growth parameters of
tricklefertigated potato. Indian J. Agric. Sci. 70 (11), 747–752.
Duncan, W.G., 1971. Leaf angle, leaf area and canopy photo-
synthesis. Crop. Sci. 11, 482–485.
Hernandize, J.J.M., Bar-Yosef, B., Kafkafi, U., 1991. Effect of
surface and subsurface drip fertigation on sweet corn
rooting,uptake, dry matter production and yield. Irrig. Sci. 12,

153–159.
Hiscox, J.D., Isrealstam, G.F., 1979. A method for the extrac-
tion of chlorophyll from leaf tissues without maceration. Can.
J. Bot. 57, 1332–1334.
Ibrahim, A., 1992. Fertilization and irrigation management for
tomato production under arid conditions. Egyptian J. Soil
Sci.32 (1), 81–96.
Lara, D., Adjanohoun, A., Ruiz, J., 1996. Response of toma-
toes sown in the non-optimal season to fertigation on a com-
pacted red ferralitic soil. Cultivar Tropicales 17 (1), 8–9.
Locascio, S.J., Hochmuth, C.J., Olson, S.M., Hochmuth, R.C.,
Csizinszky, A.A., Shuler, K.D., 1997. Potassium source and
rate for polyethylene mulched tomatoes. Hort. Sci. 32 (7),1204-
1207.
Malik, R.S., Kumar, K., Bhandari, A.R., 1994. Effect of urea
application through drip irrigation system on nitrate distribu-
tion in loamy sand soils and pea yield. J. Indian Soc. Soil
Sci.42 (1), 6–10.
Papadopoulos, I., 1988. Nitrogen fertigation of trickle irrigated
potato. Fertil. Res. 16 (2), 157–167.
Phene, C.J., Beale, D.W., 1976. High-frequency irrigation for
water nutrient management in humid regions. Soil Sci. Soc.
Am. J. 40, 430–436.

EVALUATION OF SUNFLOWER(HELIANTHUS ANNUUS) GENOTYPES FOR
TEMPERATURE TOLERANCE THROUGH TEMPERATURE INDUCTION RESPONSE (TIR)

1Bharani H.K.,2Pavan Kumar Goudar.,3Yamuna B.G. and 4Dr.Uma M.S
1Department of Genetics and Plant Breeding, 2 & 3Department of Agronomy, UAS, GKVK, Bangalore-56006. 4Professor,

Department of Genetics and Pant Breading,  College of Agriculture, V.C. Farm Mandya. Email-bharanihk2014@gmail.com

Sunflower is one of the important oil seed crops of India and it has contributed to rapid growth in oilseed production.
Sunflower oil contains 70-80% poly unsaturated (PUFA) viz..Linoleic acid, oleic acid and vitamin E. Sunflower is also a crop of
choice for farmers due to its wider adaptability, high yield potential, shorter duration and profitability. On the aspect of global
warming, temperature is increasing at very rapid rate. High-temperature stress affects all growth stages of the sunflower crop
and ultimatelyyields.High temperature predominantly reduces the leaf expansion and duration of reproductive growth, since
the seed filling period is very sensitive. Management options for high temperature stress are few. Hence developing intrinsically
tolerant plants is essential to combat the situation,the intrinsic  tolerance at high temperature is crucial, so that screening of
tolerant genotypes are needed a conceptual novel technique called temperature induction response(TIS),principal  behind the
technique is prior exposure of seedlings to lethal at high temperatures.The relevance of temperature induction (acclimation)
response (TIR), where two days old seedlings were exposed to gradual incremental temperature from 35° to 55°C for a specific
time and finally subjected tothe lethal temperature. The genotypes showing maximum survivability at 55°C and growth were
considered to be temperature tolerant. Those genotypes which showed less or no survivability and recovery growth were
considered to be temperature susceptible. This is based on the concept that stress-responsive genes are expressed only
during initial stages of stress (acclimation stress) and bring about requisite changes in cell metabolism for adaptation.By this
we can conclude that high temperature tolerant lines can be evaluated through TIR and tolerant genotypes can be advocated
to the farmers under high temperature conditions.
Sunflower is one of the important crops in India’s oil seed
production that has contributed to rapid growth in oilseed
production. Sunflower is the oil of preference among the con-
sumers’ world over due to its health appeal and in India too,
sunflower oil is the largest selling oil in the branded oil seg-
ment. Sunflower is also a crop of choice for farmers due to its
wider adaptability, high yield potential, shorter duration and
profitability. Commercially available sunflower varieties con-

tain from 39 to 49% oil in the seed.. Sunflower accounts for
about 14% of the world production of seed oils. The oil ac-
counts for 80% of the value of the sunflower crop, as con-
trasted with soybean which derives most of its value from
the meal. Sunflower oil is generally considered a premium oil
because of its light color, high level of unsaturated fatty ac-
ids and lack of linolenic acid, bland flavor and high smoke
points. The primary fatty acids in the oil are oleic and linoleic
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(typically 90% unsaturated fatty acids), with the remainder
consisting of palmitic and stearic saturated fatty acids. The
primary use is as a salad and cooking oil or in margarine.

Global surface temperature has increased by approximately
0.6°C since the late 19th century and is projected to increase
anywhere from 1.4 to 5.8°C by the end of the current century
with a decrease in the diurnal temperature range (Dai et
el.,2001). Temperature affects a broad spectrum of cellular
components and metabolism and temperature extremes im-
pose stresses of variable severity that depend on the rate of
temperature change, intensity, and duration. Plants overcome
high temperature stress by adopting several physiological
and biochemical mechanisms such as excess heat dissipation
through evaporative cooling, maintenance of membrane in-
tegrity, and synthesis of heat-shock proteins (HSPs). The
first mechanism is an avoidance mechanism, whereas the other
two are tolerance mechanisms. Plants adapt to high tempera-
ture stress by inherent basal level tolerance as well as ac-
quired tolerance to severe temperature stress. Acquired
thermo tolerance is quite rapid and has been shown to be
induced during cell acclimation to moderately high tempera-
ture periods (Hikosaka et al., 2006; Larkindale  et al., 2005;
Massie et al., 2003).Many earlier studies have demonstrated
that genetic variability for high temperature tolerance is no-
ticed only upon induction treatment prior to severe stress
(Burke, 2001; Krishnan et al., 1989; Kumar et al., 1999; Srikanth
babu et al., 2002). It is opined that the stress-signaling path-
way is triggered during induction stress and induces the ex-
pression of an array of stress-responsive genes. The result-
ing gene products alter several physiological and biochemi-
cal processes leading to stress tolerance. (Jayaprakash et al.,
1998; Kumar et al., 1999; Uma et al., 1995)

Apart from effects on the duration of growth stages, espe-
cially the grain-filling period, high temperature has a deleteri-
ous effect on several physiological processes (Stone and
Nicolas, 1984). Heat stress causes substantial membrane dam-
age and leaf senescence (Liu and Huang, 2000). It has been
believed that, in addition to the avoidance mechanisms such
as excess heat dissipation through evaporative cooling, in-
trinsic tolerance mechanisms are more relevant for a greater
adaptation to high temperature.

To cope up with the changing environmental conditions,
plants synthesize a set of specific stress-responsive proteins
and they are involved in altering specific biochemical pro-
cesses necessary for adaptation (Neumann  Deak 1999). One
of the most widely studied aspects of thermotolerance is the
enhanced expression of HSPs. Synthesis and localization of a
few HSPs have been shown to trigger several physiological
and biochemical processes .such as the maintenance of mem-
brane integrity and chaperoning proteins. The expression of
HSPs is primarily regulated by the heat-dependent activation
of the heat shock transcription factors (HSFs) Further, the
functional relevance of HSPs has been convincingly demon-

strated by their over-expression in transgenic plants  stud-
ies. Correlative studies such as the induction response and
genetic variability studies indirectly explain the role of HSPs
in thermotolerance.

Genetic variability in the stress response has been suggested
to be mainly due to the differential expression of stress-re-
sponsive genes. There is convincing evidence to show that
the stress-responsive genes are predominantly expressed
during the sub-lethal induction stress that would bring the
required changes in the plant metabolism necessary for with-
standing the subsequent severe stress  have clearly shown
that genetic variability for the stress response could only be
seen upon exposure to an induction stress. Therefore, to
assess stress tolerance, it is necessary to expose the plants
to an induction stress before exposing them to the severe
stress. Based on preliminary studies, an efficient screening
technique referred to as the temperature induction response
(TIR) technique has been developed to identify thermo toler-
ant lines. According to this technique, the seedlings are ex-
posed to an optimum induction temperature before being ex-
posed to a severe challenging temperature and subsequently
allowed to recover at room temperature. The surviving seed-
lings at the end of the recovery period are selected as thermo
tolerant lines. Many  studies clearly show that TIR is an
effective technique for screening for high temperature toler-
ance It is hypothesized that induction stress, which is a pre-
requisite for the optimum expression of stress-responsive
genes, brings about intrinsic differences in stress tolerance
amongst the different lines within a population, which is oth-
erwise uniform for several agronomic traits.. The F1hybrid
developed from selected thermo tolerant variants of male and
female parental inbred lines showed a higher degree of tem-
perature tolerance. Further, this thermo tolerant hybrid
showed enhanced expression of HSPs and also heat shock
transcription factors like HSFA.

Materials and methods: sunflower  genotypes soaked for 4
hrs ,two days old seedlings are used for studies. seedlings
were exposed for induction and lethal temperature

Hybrids, A and B Lines R LINES R LINES
KBSH-41 EC-734871 EC-734871
KBSH-41 EC-734872 EC-734888
KBSH-41 EC-734873 95-C-1
KBSH-41 EC-734874
17A EC-734875
335A EC-734876
17B EC-734877
335B EC-734878

EC-734825
EC-734826

Determination of  Challenging temperature for seedlings
Seedlings of sunflower genotypes were subjected to differ-
ent temperatures ( 51,52 and 53 °C) for 1, 2 ,2-15 ,2-30 and 3 h
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without prior induction and these seedlings were immediately
allowed to recover at 30 °C for 72 h in an incubator. At the end
of the recovery period the temperature treatment at which
90% mortality of the seedlings occurred was taken as the
challenging temperature in order to assess the genetic vari-
ability for seedling survival. The temperature treatment at
which 50% reduction in seedling growth occurred was con-
sidered as the challenging temperature to assess differences
in recovery growth.

Determination of optimum induction treatments for seed-
lings
Seedlings of sunflower  (2-d-old) were subjected to different
induction temperature treatments following which they were
transferred to a defined challenging temperature.  seedlings
were maintained at 35 °C for 1 h, 40 °C for 1 h and 45 °C for 2
h and immediately transferred to the challenging temperature.

Recovery growth
After subjecting the seedlings to challenging temperature,
seedlings were allowed to recover at 30 °C for 72 h. At the end
of recovery, the percentage survival and root and shoot
growth of the surviving seedlings were recorded. The root
and shoot length (cm) was measured to arrive at total seed-
ling growth. In all the experiments two replications were main-
tained per treatment, and each replication had 15 seedlings.The
seedlings which are maintained at 30 °C (normal temperature)
throughout the experimental period were taken as absolute
controls.The percentage reduction in growth was calculated
by dividing the difference of the growth of the control and
the treatment by the growth of the control Based on the root
and shoot growth, seedlings were considered as resistant
and susceptible genotypes

Result and discussion: Among the sunflower genotypes 95-
C-1 and 335-A showed tolerance to temperature ,EC-734822
showed susceptible to temperature stress. so that resistant A
and R lines can be used in the development of temperature
tolerant progenies in the future breeding programme to com-
bat the high temperature situation.
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In India, traditional agriculture is the mere way to meet the subsistence needs of the local farming communities. In traditional
system of agriculture local seed materials of traditional crop varieties plays an important role for seed production. The Cereals,
pulses, oilseeds etc. are very important products for storage. A safe storage place must be provided for the seed produced until
it is needed for consumption and multiplication purposes. In such a situation, the protection of seed materials and its conservation
for future needs is also very important. In order to protect seed materials and food grains, local practices by using indigenous
methods like earthen pots of burnt clay, mud jar, gunnysacks and corn ears tied and hanged on sticks or ropes are used for the
storage in traditional agricultural practices. Storing seeds in a cool dry environment keeps them viable for longer period.
Generally the seeds are to be stored are smeared with neem / castor oil which checks the pest attack. These containers are
coated with a paste of neem leaf or dry neem cake powder which are eco-friendly and sustainable. Hence the indigenous
method of seed conservation is cost effective and eco-friendly method for poor farming communities.

Importance of Storage : The Cereals, pulses, oilseeds etc. are
very important products for storage. A safe storage place
must be provided for the seed produced until it is needed for
consumption and multiplication purposes. Since seed pro-
duction is seasonal, and consumption is continuous, safe
storage must maintain seed quality. There is a tremendous
loss of produce after harvesting. This loss is more prevalent
in India. These losses should be reduced to make use of maxi-
mum produce. Post harvest losses are huge at farmer level, so
preventive measures also needed at farmer level. Most of the
postharvest losses are occurring while threshing, transporta-
tion and storage. 10% of total postharvest losses are due to
rodents, birds, fungus and moisture. Added to these mixing
of pebbles and dust also reduce quality of seeds.

Traditional grain storage structures : Grain storage plays an
important role in preventing losses which are caused mainly
due to weevils, beetles, moths and rodents (Kartikeyan et al,
2009). It is estimated that 60-70% of food grain produced in
the country is stored at home level in indigenous storage
structures. The percentage of overall food crop production
retained at the farm-level and the period of storage is largely
a function of farm-size and yield per acre, family-size, con-
sumption pattern, marketing pattern, form of labour payment,
credit availability and future crop expectations (Greeley, 1978).
The storage methods range from mud structures to modern
bins. The containers are made from a variety of locally avail-
able materials differing in design, shape, size and functions.
The materials used include paddy straw, wheat straw, wood,
bamboo, reeds, mud, bricks, cow dung etc. Grains can be
stored indoors, outdoor or at underground level (Channal et
al, 2004). Indoor storage involves grain containment in struc-
tures like Kanaja, Kothi, Sanduka and earthern pots.

Kanaja: Kanaja is a grain storage container made out of bam-
boo. The base is usually round and has a wide opening at the
top. The height varies. The Kanaja is plastered with mud and
cow dung mixture to prevent spillage and pilferage of grains.
The top is also plastered with mud and cow dung mixture or
covered with paddy straw or gunny bags.

Sanduka: Sanduka are Wooden boxes, also called as Sanduka,
are used for storing pulses, seeds and smaller quantities of
grains. These boxes have a storage capacity of 3-12 quintals.
In some cases, partition is also made inside the box to store
two to three types of grains. A big lid on the top with a small
opening enables taking out the grains. To protect the grains
from moisture, the box is kept 12 inches above the ground
level with the help of stands/legs. The box has to be regularly
polished for its maintenance.

   Sanduka (Wooden bin) Door of Sanduka
Earthen pots: Earthen pots are indoor storage containers for
storing small quantity of grains. These are made locally us-
ing burnt clay and are of different shapes and sizes. The
earthen pots are placed at the floor level. They are arranged
one above the other and known as dokal (Channal et al, 2004)
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Outdoor storage of grains is done in
structures made of bamboo or straw
mixed with mud. Bamboo structures are
used for storing unthreshed and
threshed paddy. Gummi is an outdoor
structure used for storing grains. This
structure is made with bamboo strips or
locally available reeds. It is usually cir-
cular or hexagonal in shape and plas-
tered with mud. The base on which the
structure is constructed is also made
up of reeds or in some cases with stone
slabs. The roof of the structure is usu-
ally made from loose straw. The struc-
ture is placed on a raised platform. Bam-
boo structures made on a raised timber

or stone platform protect grain from rat damage and prevent
moisture absorption from the ground (Channal et al, 2004).

Kacheri: Kacheri is a traditional storage structure using paddy
or wheat straw, woven as rope. It is made from either paddy
straw alone or paddy straw mixed with mud.

Hagevu : Hagevu is an under-
ground structure that is used
to store grains. It is a simple
pit lined with straw ropes to
prevent damage from mois-
ture. In some cases, hagevu
is constructed as an indoor
structure (with stones). After
filling the structure fully, the

paddy straw is spread on top as a thick layer and the struc-
ture is sealed with mud plaster. In some cases a small square
or circular opening is provided at the top. The inlet opening is
above the ground level. The advantage of this structure is
that fumigation is not required for disinfection. Grain can be

Corn ears tied and hanged on sticks or ropes: Unhusked
corn ears are hung with the tip downward to prevent mois-
ture entry, a technique that is used almost throughout the
world.

It is however important to note that these indigenous stor-
age structures are not suitable for storing grains for very
long periods. Regular mud plastering is required for a variety
of indoor and outdoor storage containers and structures for
increasing their life span and ensuring safe storage of grains.

stored for a longer period. This storage method is suitable for
dry agro climatic zones. It is not suitable for storing seeds
(Channal et al, 2004).

CONVENTIONAL STORAGE STRUCTURES

Structures Storeditems Capacity Remarks
1. Bamboostructures Paddy,wheat and sorghum 500 kg Life 4-5 years.Weight loss due to insect attack is

5 % in paddy and 15 % in sorghum.
2. Mud and earthen Paddy, wheat, sorghum,oil Life 8- 10 years.During rainy season develop
structures seeds and pulses 5 to 10 q cracks and moisture absorption followed by insect

and mould infestation.
3. Wooden structures Paddy 10 q 15- 20 years. Neither airtight nor moisture proof.
4. Brick structures Paddy,sorghum and wheat 25- 30 q 25- 30 years. High initial cost, not insect and

moisture proof.
5.Underground structures Cereals 100 –200 q Safe against insects but, loss of seed viability

and handling difficulties made it out of date.
Traditional method of seed treatment

Sl. No. Crop Method of seed treatment
1 Paddy Pongamia leaves were placed as  layer in between gunny bags arranaged one above other in

       store room
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Sorghum Seeds were mixed with ash @ 4:1 ratio
Good ear heads were selected and kept open in fog in rabi (postrainy) season and kept inside
        a pot containing neem leaves. Good ear heads were harvested along with awns  and kept in
        the center of dried paddy grass heap (called banave).

Green gram Ten kg of seed was mixed with 250 g chili powder and 1 kg of ragi or
finger millet fl our, and then kept in a bamboo pot along with paddy husk.

Pigeon pea Seeds were treated with pongamia leaf extract.
Seeds were kept in a gunny bag along with Guntur chili powder and neem leaf powder.
Seeds were kept with powder of bitter gourd or seed extract for 3–6 months.
200g salt was mixed with kg of seed

Chick pea Seeds were stored along with mint leaves (pudina) or sweet ?ag (baje) root powder.
Seeds were treated with citronella leaf oil, cotton seed oil, soybean oil, or castor seed oil; 500
        ml of oil was used for 100 kg of seed.
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Abstract: The excessive application of fertilizers and chemicals overburdened cost of seed production. It also created
problematic soil and ecological issues which further posed debatable question on use of genetically engineered
traits. Though the new age agriculture made countries self sufficient but technologies are not sustainable. For
agriculture because of its subsistence nature, any new technology should be sustainable and eco-friendly. The
quality seed production is vital in sustainable agriculture because modern agricultural practices are heavily depending
upon it. The focus now is on the use of quality seeds without any modified genetic traits for sustainable agriculture.
The role of quality seed production in sustainable agriculture along with water and environment is the basis for
sustainability. The success and sustenance of hybrid seed technology depends on the efficient and economic hybrid
seed production, so as to provide good quality seed at reasonable price to the farmers. Strengthening the management
of seed programmes at the farm level as well as planning and guidance of seed programmes, of seed production and
certification technicians are best practices. To reinforce sustainability, an inbuilt sustainability strategy involving
continual skill and knowledge transfer during implementation of any targeted project needs to be adopted. A system
comprising of techniques, technologies, knowledge products, services and training modalities that ensure the adoption
of improved practices, which will form part of the exit strategy.

Introduction : Seed is the basic input in agriculture and the
most important catalyst for other inputs to be cost effective,
good quality seed plays a pivotal role in crop production. It is
very important not only to higher yield but also to get high
monetary returns. Quality seed alone can increase the pro-
duction by 25% wisely combined with other inputs signifi-
cantly increase yield levels. In India, with the introduction of
high yielding and hybrid varieties in 1966-67, it made a rapid
progress in production of grain and other agricultural crops
and lead to “Green Revolution” and made our country self

sustainable. With the advent of green revolution came high
input intensive agriculture with little concern for environ-
ment. The excessive application of fertilizers and chemicals
overburdened cost of production. It also created problematic
soil and ecological issues which further posed debatable ques-
tion on use of genetically engineered traits. Though the new
age agriculture made countries self sufficient but technolo-
gies are not sustainable. For agriculture because of its sub-
sistence nature any new technology should be sustainable
and eco-friendly. The quality seed production is vital in sus-
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tainable agriculture because modern agricultural practices are
heavily depending upon it. The focus now is on the use of
quality seed without any modified genetic traits for sustain-
able agriculture. The roles for quality seed production in sus-
tainable agriculture along with water and environment is the
basis for sustainability

(Fig.1)
The modern agriculture practices though provide very little
chances for the manipulation of seed but any system of qual-
ity seed production should bear the following before imple-
mentation.

Physiological, physical and sanitary parameters:
· good germination and vigour
· low moisture content
· well-filled grain
· high physical purity, i.e. near absence of inert matter (stones,
sand) and of broken seed
· absence of noxious weeds and low presence of other weeds
· absence of visible fungi/disease and living insects

Varietal or genetic parameters:
· must be adapted varieties
· varietal characteristics should be described and meet farm-
ers’ requirements. Typically, they should be of good yield
potential under farmers’ conditions and ideally would be pest/
disease-resistant/tolerant
· may be a pure variety, or a population or mixture, depending
on farmers’ needs
· may be a traditional or newly introduced variety, depending
on farmers’ needs and capacity to “experiment” and the pres-
ence or absence of reliable mechanisms to deliver new variet-
ies
· presence of genetically modified organisms (GMOs) must
be declared; GMOs should only be provided after prior in-
formed consent.

Organic seed Production:
Organic seed has different meanings and, depending on
people, may refer to:
· Seed of any variety produced organically, i.e., according to
organic production standards

· Seed of varieties specially adapted to organic agriculture
and developed through any breeding techniques, except re-
combinant DNA, available to plant breeders
· Seed of so-called ‘organic varieties’ bred using methods
that don’t “break the continuity between the soil and the
plant”. This definition of breeding methods prohibits all in-
vitro techniques (see also ISF’s position paper on Plant Breed-
ing for Organic Farming)

Recently many countries have passed legislations that call
for the compulsory use of seed that has been organically
produced (category a. above) (see European Union and US
legislations) for crops to be certified as having been pro-
duced organically. During the international Organic Seed
Conference held in Rome in July 2004 several speakers re-
ported that the production of organic seed in sufficient quan-
tity, quality and varietal diversity is challenging for several
reasons: lower yields/ha, seed quality concerns such as ger-
mination and vigour, seed health and physical purity. Never-
theless, production in most cases is possible although in
many cases more expensive. In response to the demand from
the organic sector, companies of ISF members have been
supplying organic seed. However, they have incurred addi-
tional investment (e.g. start-up and inventory) and faced regu-
latory and market uncertainties. Inconsistency in the enforce-
ment of regulatory requirements has been a particularly diffi-
cult issue. Reducing uncertainties through a consistent en-
forcement of regulations and producing organic seed under
contract would encourage companies to increase the avail-
ability and range of organic seed.

Seed Treatment as a tool for sustainable agriculture : The
FAO International Code of Conduct on the Distribution and
Use of Pesticides (Revised version) adopted in 2002 defines
Integrated Pest Management (IPM) as meaning “the careful
consideration of all available pest control techniques and
subsequent integration of appropriate measures that discour-
age the development of pest populations and keep pesti-
cides and other interventions to levels that are economically
justified and reduce or minimise risks to human health and
the environment. IPM emphasises the growth of a healthy
crop with the least possible disruption to agro-ecosystems
and encourages natural pest control mechanisms”. Seed treat-
ments can be used as a primary tool in a successful Inte-
grated Pest Management Program for sustainable agriculture
since they target the pests and diseases with smaller amounts
of active ingredients per hectare and are not introduced into
the atmosphere. In many cases, without the use of seed treat-
ment, growers would have great difficulty in controlling cer-
tain seed-borne and early season seedling pests and dis-
eases and would have to resort to more expensive and less
environment-friendly methods.

Seed treatment is sometimes the only delivery route for the
control of certain seed-borne pathogens. Seed treatment can
also deliver high levels of efficacy for the control of early
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season pests and diseases at a much reduced usage rate com-
pared to many foliar or soil applied alternatives. Using a seed
treatment reduces the area in contact with a crop protection
product from 10,000 m2 for foliar application or 500 m2 for
furrow application to only 50 m2. As an example, for an insec-
ticide in corn, at a plant rate of 100,000 seeds per ha, the
application rate is also reduced from 1,350 g active ingredient
per hectare (ai/ha) for foliar application or 600 g ai/ ha for
furrow application to 50 g ai/ha for a seed treatment. This
reduced active ingredient loading minimises the impact on
the environment significantly by decreasing the effect on non-
target organisms and the movement of the product in the
environment.

Seed diversity, healthy food, food safety, and food security,
including:
· Protection of worldwide seed diversity. Further study of
genetically modified organisms (GMO) crops to determine
safety. Expansion of food labeling laws to include foods that
contain genetically engineered ingredients.
· Support for programs for farmers in increasing the produc-
tion of healthy foods such as fruits and vegetables (referred
to as “specialty crops” in the farm bill), and continued en-
couragement of locally grown food and Farm-to-School ini-
tiatives.
· Encouraging minimal use of pesticides and herbicides on
farm crops.
· Discouraging the overuse of hormones and antibiotics in
farm animals.
· Supporting the regulatory authority of the Environmental
Protection Agency and the U.S. Department of Agriculture to
achieve these ends.

The role of traditional breeding and hybrid seed production:
The success and sustenance of hybrid seed technology de-
pends on the efficient and economic hybrid seed production,
so as to provide good quality seed at reasonable price to the
farmers. Various requirements for successful seed produc-
tion such as ideal locations/seasons, seed rate, row ratio,
supplementary pollination techniques etc., have been worked
out and a seed production package has been developed.
Hybrid seed began with maize in the 1920s, and became ex-
tended to vegetables and flowers; and more recently, rice,
cotton and some other crops. Hybrid seeds are produced
from naturally out-breeding crops, from which inbred lines
are produced by repeated self-pollination. The established
inbred lines are being crossed to produce first generations
(F1) hybrid seeds.

The hybrid seeds are prized because they produce uniform
plants benefiting from the effect called heterosis (hybrid
vigor). Heterosis can result in a large increase in yield over
the inbred lines or comparable lines that are out-crossing.
The precise basis of heterosis is still unclear, but epistasis
and over-dominance are thought to be involved. Epistasis is
the interaction between different genes, and over-dominance

is a condition where the heterozygotes (genes represented
by two different versions) are superior to either homozygotes
(gene represented by the same versions). The F1 hybrid seed
is heterozygous in many genes. Hybrid seed is planted to
produce a crop that is harvested for use. Saving seed from
the crop and planting it is undesirable because the two differ-
ent versions of the genes in the F1 hybrid segregate out in
the offspring, producing an extremely variable progeny. In
other words, the superior qualities of the F1 hybrid will have
all disappeared.

Thus, only the seed companies produce hybrid seeds, and
farmers must buy those seeds from the company every year.
Hybrid seed production involves the crossing of a female
line to a male line.  Either line can be the female or male parent,
but normally the best seed yielder is selected as the female
parent.  Both parents should be pure, preferably being self
pollinated for more than six generations (this is called
inbreeding).The inbred parents are selected for their desir-
able traits e.g., high yields, disease resistance, fruit quality,
earliness, etc. Ratio of male to female plants is also important
in hybrid seed production. It is necessary to have plenty of
pollen available for making hybrid crosses.  Normally, a ratio
of one male for every four female plants is recommended.
Self-pollination cannot be allowed in hybrid seed produc-
tion. The female flower must be pollinated by the pollen from
the male line. To prevent self-pollination, remove the sta-
mens from the flower buds of the female line before they shed
their pollen. This process is called emasculation.

The female flowers are emasculated usually with a forceps at
2 days before anthesis.  Too early emasculation can damage
the bud and too late stage increases the chances of selfing.
Pollination is done first thing in the morning.  The emascu-
lated flowers are pollinated on the day of flowering.  It is
important to introduce enough pollen onto the stigma to en-
sure high seed set because normally pollination is done only
once in a flower and one pollen can give only one seed. Fully
matured fruits with full color are harvested and any selfed
fruit found should be discarded. The fruits can be immediate
seed extraction or kept in a cool place for 3- 4 days for post-
harvest maturation before extraction.The development of
hybrid seed had left seed production to seed companies for
the practical reason that it is the most economical way to
maintain appropriate inbred lines. But it prevents farmers from
saving and replanting seeds, making it necessary to purchase
seeds every season. Advantages of Hybrid Seed Produc-
tion/ Hybrid varieties have many advantages compared to
open-pollinated varieties.  Hybrids usually produce higher
yields; they generally mature earlier and more uniformly; and
many hybrids have better fruit quality and disease resistance.
With all of these advantages, many farmers prefer to sow
hybrid seeds in spite of the higher seed cost. Constraints of
Hybrid Seed Production is not so easy because it requires
much labor oriented but fortunately, this is not a problem in
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developing countries like Pakistan, where affordable labor is
available. It requires the mastery of special skills and a close
attention to detail. And ideal growing conditions are needed
to produce high quality seed. Seed production during the
rainy season generally leads to low yields and poor seed
quality.

Consequently, many organic growers want to grow open-
pollinated as well as hybrid cultivars. To be considered a
hybrid, the seed must be the offspring of two parents that
differ in one or more heritable characteristics. For example, a
green bean cultivar that has excellent flavor but is suscep-
tible to a certain pest and a different cultivar that is tolerant of
the same pest could be crossed, and the new hybrid might
have both excellent flavor and be resistant to the pest, pro-
vided the parents are homozygous. Seeds collected from a
grown hybrid cultivar will not be true to type when replanted
and thus cannot be saved to plant next year’s crop.

To achieve food security through raising productivity of food
crops by way of supplying good quality seeds of high yield-

ing varieties to farming communities (though improvements
in seed quality) and building farmers knowledge and skills
(by promoting adoption of modern techniques of seed vari-
ety breeding and maintenance). Systemic seed production of
all classes of seed must be undertaken covering all aspects
of seed quality, seed hybridization (of rice and a wide range
of vegetable crops) and seed conditioning and testing to
achieve the targeted goals.

Strengthening the management of seed programmes at the
farm level as well as planning and guidance of seed
programmes, of seed production and certification technicians
in best practices. To reinforce sustainability, an inbuilt
sustainability strategy involving continual skill and knowl-
edge transfer during implementation of any targeted project
needs to be adopted. A system comprising of techniques,
technologies, knowledge products, services and training
modalities that ensure the adoption of improved practices,
which will form part of the exit strategy.

IMPORTANCE OF BOTANICALS ON SEED QUALITY ENHANCEMENT
Shakuntala.N.M, Vasudevan .S.N, Sangeeta . I . Macha, Suvarna  and Shankrayya

Department of Seed Science and Technology, College of Agriculture, Raichur, shakuntalanm@yahoo.co.in

Abstract: The prime role does by the organics in improving yield as well as enhancing seed quality makes it more
valued in organic seed production and certification leading to motivate farm women in agriculture to practice these for
converting inorganic to organic agriculture where most of the agriculture work is carried out by women. In this context
a laboratory experiment was carried out to know the influence of organic seed treatment on seed quality of old and
new seeds of  Bengal gram cv.JG-11 which indicated that  among the various organics used for treating old and fresh
bengalgram seeds with 3% concentrations, custard apple leaf extract (3%) recorded significantly highest seed
quality parameters namely germination percentage (95.03 and 98.30%), seedling length (30.50cm  and 29.50),
seedling dry weight (1.977 and 2.077g), vigour index (2896 and 2902.6), dehydrogenase enzyme activity (0.525 and
0.535OD value) respectively followed by prosopis (3%), calotropis (3%), panchagavya (3%),CaCl2 (2%), neem (3%),
water soaking and control. The custard apple leaf extract (3%) showed percent increase of germination of 9.2% and
3.1%  and seedling vigour index of 62.9% and 32.7%  in old and fresh seeds respectively over control which recorded
lowest germination percentage (87.0 and 95.3%) and seedling vigour index of 1777.7 and 2186.6 respectively.  The
percent increase response of organics on seed quality was better in old seeds compared to fresh seeds. Further the
role of organics in seed quality enhancement is also reviewed hereunder for better understanding of the benefits of
usage of organics in agriculture.
Intorduction : Stored products of agricultural and animal ori-
gin are attacked by more than 600 species of beetle pests, 70
species of moths and about 355 species of mites causing
quantitative and qualitative losses (Rajendran, 2002) Plant
products like essential oils, possess a broad spectrum of pest
control properties and have been widely investigated for their
larvicidal, toxic, repellent, ovicidal, antifeedant and anti-ovi-
positor effects (Zhu et al., 2001). These plant derivatives are
safe to man and other non target organisms and friendly to
the environment. Plant extracts are considered to be non-
pollutant, less toxic and easily bio-egradable.

Among these plants, neem tree provides a good source for
the control of these insect pest in the form of neem oil extracts

and even seed water extracts. Its safe nature makes neem
superior to the other synthetic chemicals. The most impor-
tant compounds in neem are Azadirachtin, Salanin, Nimbin
and Malentroil which have feeding deterrence, repellence,
ovipositional inhibition and growth regulating activities
against a great variety of insects (Jacobson, 1993). Recently,
herbal extracts that are not harmful to the environment, have
been shown to be effective natural preservatives (Grafius
and Hayden, 1998; Sen, 2001). In addition, plant-based pesti-
cides are renewable in nature and cheaper. Also, some plants
have more than one chemical as an active principle respon-
sible for their biological properties.

History of botanical usage
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1. 400BC-Use of plant extract ant powdered plant material,
2. 1200 BC Botanical insecticides were being used for seed
treatments and as fungicides in China.
3. 1700-use nicotine as a first botanical insecticide against
plum beetle
4. 1850- new plant insecticide known as rotenone(Tephrosia)

Botanical status seed treatment: Farmers in their traditional
wisodom have identified and used a variety of plant products
and extracts for pest control during storage.Botanical protes-
tant covers only 12 % world wide and less than 1 % in India.
2121 Plant spp used for pest management. Out of which,1005
–insecticide, 384-antifeedent,297-repellent,27-attractant,31-
growth inhibiting  Purohit and Vyas(2004)

Botanical products: Many plants have insecticidal proper-
ties. Extracts of these plants can be sprayed on the crop to
either kill or repel insects. A well-known example is the Neem
tree (Azadirachta indica). All parts of this tree, but especially
the seeds, contain active ingredients, which can be used as
insecticide. Neem is found to be active against a large number
of pests, including the African bollworm (Helicoverpa
armigera), Diamond-back moth (Plutella xylostella), thrips
and aphids.

Another plant, well known for its insecticidal properties is
Tobacco (Nicotiana tabacum). Extracts of tobacco leaves
are effective against aphids and thrips. Many other plants
can also be used to prepare extracts with pesticidal proper-
ties. For example garlic, chili pepper (Capsicum) and onion.
An important advantage of botanical pesticides is that they
are cheap and affordable for small-scale farmers.Compared to
synthetic pesticides, botanical products are generally safer
to use, but care should be taken, as some plants contain very
toxic substances. For example, the nicotine in tobacco is a
highly toxic chemical. Another advantage of botanical prod-
ucts is that they are not very persistent. Most of them will
break down quickly under influence of high temperature or
sunshine. Therefore they don’t have a long lasting contami-
nating effect on the environment. A disadvantage of botani-
cal products is that they are generally not specific. Many
plant extracts will also kill or repel beneficial insects. Just like
synthetic pesticides, the botanical products should thus be
avoided and only be used as a last resort. However, if a farmer
decides, after careful consideration, that active control of a
pest is required, botanical extracts are usually a better choice
than chemical pesticides.

The First Seed Treatments : Some of the first recorded uses
of Seed Treatment are from the Egyptian and Roman periods
and involved a technique of using sap from onion (Allium
spp.). In the middle ages, Seed Treatments were made with
liquid manure and chlorine salts. Salt water treatments have
been used since the mid-1600s and the first copper products
were introduced in the mid-1700s. The “still used today”

technology of hot water treatment is documented from as
early as 1765 in Wittenberg, Germany. Seed was placed in
45oC water for 2 hours, this provided control of certain fun-
gal pathogens on the outer surface of the seed.

Requirements of the botanicals for Seed Treatment : The
toxic effect of synthetic chemicals can be overcome, only by
persistent search for new and safer pesticides accompanied
by wide use of pest control methods, which are eco-friendly
and effective. The problem of the development of resistant
strains of fungi and insects may be solved by the use of
essential oils of higher plants. In the context of agricultural
pest management, botanical insecticides are best suited for
use in organic food production. (Isman, 2006). Extracts of
many higher plants have been reported to exhibit antifungal
properties. One of the most important steps in the use of
these aromatic plants is too precise the persistence of their
insecticidal activity. In addition, the insecticidal product
should effectively control the range of pests encountered in
local storage situations, be safe to use, pose no environmen-
tal hazard, be easy to extract, formulate and use with avail-
able skills.

Characteristics of Ideal Botanicals: Easy to extract, Formu-
late, Use with available skills, No environmental or other haz-
ard, effectively control the wide range of pests encountered
in local storage situations

Classification of bio-potential plant products:
On the basis of physiological activities on insects, Jacobson
(1986) classified the plant component into 6groups
1. Repellents
2. Antifeedants
3. Toxicants
4. Growth retardants
5. Chemisterilants
6. Attractants

Mode of action of botanicals: Plant is a living entities and
they work as natural laboratories where a large number of
chemicals are biosynthesized like, amino acids, steroids,
phenols, flavonoids, glycosides, glucosinolates, quinones,
tanins, polyacetylenes, sugars, and terpenoids  these com-
pounds roles are not clearly knownThey having mode of
action such as, On insects: ovicidal,repellent, antifeedants,
insectisidal etc. On non-insect pest : Fungicidal, Bactericidal,
Acarisidal On seed: increase the seed quality

Plants and plant products can affect insects and other stor-
age pests in various ways. They may exhibit pest control
activity as toxicants, attractants, repellents, antifeedants, and
as growth regulators. They are also effective as antimicrobi-
als and antifungals. A description of each is given below:
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Toxicology of Plant Materials:

Plant species Toxins
Acorus asarone, calamus oil, camphor, choline, eu

genol, eugenol ethyl ether, heptanoic acid,
methylamine, saponin, tannic acid, trim
ethylamine.

Chenopodium Ascaridole, carene, cymene, histamine, hy
drocyanic acid, limonene, methyl salicylate,
oxalic acid, safrole, saponin, trimethylamine.

Eucalyptus Benzaldehyde, borneol, butyraldehyde,
butyric acid, carene, carvone, cineole, ci
tral, cuminic acid, cymene, ethyl alcohol,
eucalyptus oil, gallic acid, geraniol, hydro
cyanic acid, isoamyl alcohol, isobutyric
acid, iso prene, isovaleraldehyde, isovaleric
acid,

Mentha Acetaldehyde, amyl alcohol, caproic acid,
caprylic acid, carvacrol, carvone, cineole,
ethyl alcohol, formic acid, furfural, isoamyl
alcohol, isovaleraldehyde, isovaleric acid,
limonene, linalool, menthol,

Ocimum Anethole, camphor, carvacrol, cineole, ci
tral, esdragole, eugenol, hydrocyanic acid,
limonene, linalool, safrole, saponin, thymol.

Piper Anethole, apiole, asarone, carene, cineole,
citral, dihyrokawain, eugenol, eugenol me
thyl ether, hydrocyanic acid, limonene,
phellandrene, piperidine, piperonal, safrole,
stearyl alchol.

Toxicants: Many plants and plant products (particularly ex-
tracts and essential oils) possess insecticidal properties.
Attractants: Attractants are physiologically active chemical

substances, which elicit oriented movements by insects to-
wards their source. Attractants may consist of pheromones,
natural food lures, ovipositor lures, and poison baits. Al-
though not considered true insecticides, as they do not kill
insects, they do alter the physiological activities of insects
to such an extent that insects do not perform their normal
functions.

Repellents: Repellents are deterrents that cause the insect
and other pests (especially rodents) to avoid contact with
their targets in stored products.

Antifeedants: Various medicinal plants and spices that ex-
hibit strong inhibitory activity in feeding certain insects. The
chemical compound, absinthin, for example, isolated from
Artemisia absinthium develops a variable feeding ratio, de-
pending on the age and the rearing medium.

Disadvantages of chemicals over botanicals
1. Higher cost
2. Resistance against widely used chemicals by pathogens
gradually increasing.
3. They are highly resistant to degradation.
4. Many of these chemicals are bio-accumulative (i.e., they
are transmitted up to food chain).
5. They pollute soil and water.
6. These chemicals kill many useful microorganisms, which
take part in nutrient cycle
7. Many of these chemicals are bio-accumulative (i.e., they
are transmitted up to food chain).

Improved method of Application of Botanicals
Seed dressing : Treating the seeds with botanicals in the
dust from Seed film.
Coating : Application of precise amount of active ingredi-
ents along with a liquid material Directly on to the seed sur-
face without obscuring its shape.
Seed Coloring : Application of precise amount of natural
dyes or pigments directly on the seeds To improve its brand
identity and marketability.
Seed pelleting:  Process of enclosing the seed with small
quantity of ingredients along with filler materials to produce
a globular unit of uniform size to facilitate precision
planting.

Properties of botanicals
1. Botanicals against storage pest : Insect infestation is a
major contributor to quality deterioration of durables (cere-
als, pulses, roots and tubers) stored in warm and humid cli-
mates. Considerable physical and nutritional loss sustained
in these countries are due to infestation of stored food prod-
ucts by weevils, bruchids and other insects. Apart from the
detrimental economic impact, these losses pose a major threat
to food security. Insects are the most important group of
pests attacking stored food, including cereals (paddy and
milled rice, maize, wheat, millets,); shelled and unshelled pulses
(e.g. mungbean, blackgram, soybeans, groundnut, kidney
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bean, lablab, chickpea, lathyrus, etc.). And, other dried prod-
ucts such as: coffee, pepper, chilies, cardamom, coriander seed,
etc. Nearly one thousand species of insects have been found
associated with stored products in various parts of the
world.The majority of the insect pests belong to the orders
Coleoptera and Lepidoptera, which account for about 60 and
8-9%, respectively, of the total number of species of stored
product insect pests.

2. Botanicals against seed borne pathogen
Fungi: Storage fungi are generally present as mycelia below
the pericarp, or as dormant spores on the surface of seeds.
They cause spoilage of stored foods through discoloration,
loss of viability, heating and mustiness, biochemical changes
leading to quality loss and production of toxins. Among the
most serious is Aspergillus flavus, which produces ‘aflatoxin’
on many grains and oilseeds, and causes quality deteriora-
tion. Aflatoxin and other mycotoxins are highly poisonous
and carcinogenic compounds. Aspergillus and Penicillium are
important fungi that are generally associated with stored prod-
ucts. The nutritional status of grain, moisture, temperature,
infestation by insects, mites and foreign matter, influence the
microbial invasion and subsequent spoilage during storage.
Bacteria: Bacteria pose relatively few problems in grain and
dry products as they are associated with processed foods.
Important food spoilage bacteria include Bacillus, Clostridium,
Staphylococcus and Salmonella.
Actinomycetes: Actinomycetes are a group of microorgan-
isms classified with bacteria, but whose cells are elongated
and branched. Thermoactinomycetes spp. grows on cereals
in storage where heating has taken place. Inhalation of spores
during handling of such highly contaminated produce can
cause lung disease in human.
Miscellaneous Invertebrates: These include nematodes and
various kinds of arthropods. However, they cause much less
damage to stored food as compared to insects and microor-
ganisms.

3. Botanicals for maintain seed germination
Deshpande et al. (2004) evaluated plant products on the vi-
ability and vigour of black gram seeds  and concluded that
sweet flag rhizome powder at 1.00 per cent followed by neem
seed kernel powder at 5.0 per cent exhibited superior effect
against bruchid attack and also maintained the seed viability.

4. Improve seed qualities like: vigour, viabality, field emer-
gence, seedling length, dry weight
Gidaganti (1990) observed that cowpea seeds treated with
sweet flag at 5 g per kg maintained higher 100 seed weight,
germination, field emergence, seedling length, dry weight and
vigour index with moisture content throughout the storage
period of 210 days under ambient conditions. Patil (2000) re-
ported that chickpea seeds treated with neem oil @ 5 ml per
kg recorded significantly higher germination (68.18%), vigour
index (1336) and seedling dry weight (163 mg). While, these
were 60.17 per cent, 1208 and 144 mg, respectively with con-

trol.  Merwade (2000) reported that chickpea seed treated
with leaf powder of neem, yakke, lakke and pongamia (@ 10
g/kg) showed higher germination, seedling length, seedling
dry weight, viogur index and lower electrical conductivity of
seed leachate through at the storage period of 10 months.

Botanicals and Inert Materials Used in Stored Food Protec-
tion
Spices: In addition to being used to flavour foods, spices
have been used from ancient times to protect stored prod-
ucts from pests. Traditionally, pieces of dried spices or ground
spices were used to spinkle over or mix with stored foods,
but recently the use of extracts or oils has been experimen-
tally tried with encouraging results.
Ginger: It has been generally known that ginger is effective
against a number of stored insect pests. For example, it caused
adult mortality in C. chinensis, and had a repellent effect on
T. castaneum (Ho 1995).
Neem: Neem is probably the oldest botanical, which has been
used as botanical pesticides. Its use in stored food protec-
tion has also been well known, especially in South Asian
countries.
Sweet Flag: Rhizomes of sweet flag is used as medicinal
plants, for example in epilepsy and other mental ailments,
chronic diarrhaea and dysentery. They are also used in stored
pest protection but they are quite rare and become expen-
sive.
Sugar Apple: The seeds are toxic to many insects. Its leaves
have certain ingredients that inhibit the growth of certain
stored grain insects.
Indian Privet: Its leaves exhibit insecticidal property against
stored grain insects.
Turmeric: Turmeric has been reported to be repellent against
a number of storage insects (Jilani and Su 1983; Jilani and
Saxena 1990).

CASE STUDIES
Antifungal potentiality of some botanical extracts against
important seedborne fungal pathogen associated with brinjal
seeds, Solanum melongena L. Kuri et al (2011)
Aqueous leaf extracts of Azadirachta indica, Calotropic
procera, Clerodendron spp.,Croton spasriflorous, leaf and
seed of Lantana camara, leaf of Luffa cylidrica , Moringa
oleifera, leaf and seed of Putranjiva roxburghii, leaves of
Salvadora persica, Senna alata , Trema orientales and
Trichosanthes dioica showed some potentiality to inhibit
the growth of some seed borne fungi, Phomopsis vexans,
Fusarium oxysporum, Aspergillus flavus, Aspergillus
nigar,Curvularia lunata, Penicillium spp., and enhanced
the seed germination of brinjal (Solanum melongena). Leaf
extract of M. oleifera increased seed germination of 92% as
compared with control treatment. Leaf extracts of A. indica
and P. roxburghii gave the best potential against all tested
pathogen with 4% seed infection, followed by leaf extract of
S. persica and C. procera were shown activities of 5.33%
seed infection against tested pathogens.
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Effect of Botanical Seed Treatment on Storability of Wheat.
An experiment was carried out to know the effect of seed
treatment with plant products and deltamethrin on storability
of wheat seeds at University of Agricultural Sciences,
Dharwad. The results revealed that, the botanicals and
deltamethrin seed treatments were significantly superior in
controlling the storage insect and maintaining higher seed
quality throughout the storage when compared to untreated
control. Among the botanicals, the sweet flag rhizome pow-
der @ 10.0 g / kg of seed found better by recording signifi-
cantly higher germination percentage (87.00%), vigour index
(2694) and dry weight of seedlings (329.50 mg) and lower
electrical conductivity (0.488 dSm-1) and insect infestation
(3.33%) compared to untreated control (77.31 %, 2265, 326.67
mg, 0.540 dSm-1, 32.67% respectively) at the end of 10th month
of storage.

The seeds treated with sweet flag rhizome powder @ 5 ml per
kg seed, nimbicidine @ 5 ml per kg seed and neem oil @ 5 ml
per kg seed also recorded higher rate of germination through-
out the storage period and at the end of storage the rate of
germination recorded with these treatments was 18.00, 18.00
and 17.60, respectively. Seed treated with sweet flag rhizome
powder @ 5 g per kg seed, nimbicidine, neem oil and neem
seed kernel powder also recorded significantly higher root
length throughout storage period and at tenth month it was
17.21 cm, 17.03 cm, 17.02 cm and 16.73 cm, respectively with
these treatments. The shoot length of seeds treated with sweet
flag rhizome powder @ 5 g per kg seed, nimbicidine @ 5 ml per
kg seed, neem oil @ 5 ml per kg seed and neem seed kernel
powder also recorded higher shoot length throughout stor-
age period and at the end of 10th months of storage it was
13.43 cm, 13.60 cm, 13.52 cm and 13.21 cm, respectively.

They concluded that the moisture content significantly var-
ied with seed treatments throughout the storage period. The
seeds treated with botonicals and chemical recorded lower
moisture content throughout the storage period as compared
to control. During 10th month of storage seed germination
recorded in T7, T2, T1 and T5 was 90.33, 87.00, 86.67 and 85.33
per cent, whereas untreated control (T8) recorded 77.33 per
cent germination.

Efficacy of botanicals for the management of lesser grain
borer, Rhizopertha dominica Fab.in sorghum during stor-
age. Kudachi and Balikai (2009) A laboratory experiment was
conducted to know the efficacy of botanical powders for the
management of lesser grain borer, Rhizopertha dominica Fab.
In stored sorghum during 2007-08. The treatments included
(1) Lakke, Vitex negundo L. leaves @ 5% (2) Kharanja/ honge,
Pongamia glabra L. fruits @ 5% (3) Kharanja/ honge, P.
glabra leaves @ 5% (4) Sweet flag, Acorus calamus L. rhi-
zomes @ 1% (5) Tulsi, Oscimum basilicum L. leaves @ 5% (6)
Custard apple, Annona squamosa L. seeds @ 5% (7) Adasali,
Adathoda vesica L. leaves @ 5% (8) Neem, Azadirachta in-
dica A. Juss seeds @ 5% (9) Neem, A. indica leaves @ 5%

(10) Periwinkle, Vinca rosea L. leaves @ 5% (11) Turmeric,
Curcuma longa L. rhizome @ 5% (12) Eucalyptus, Eucalyp-
tus sp. leaves @ 5% (13) Garlic, Allium sativum L. bulbs @
5% (14) Malathion 5% D and (15) Untreated check. Results
revealed that, A. calamus rhizomes @ 1% was found to be
significantly superior in protecting sorghum grains from R.
dominica up to 180 days after treatment, followed by A. squa-
mosa seed powder @ 5%, malathion 5% D and A. indica seed
powder @ 5% with minimum seed damage, higher germina-
tion percentage, minimum weight loss and maximum adult
mortality.

Inhibition of aflatoxin B1 production of Aspergillus flavus,
isolated from soybean seeds by certain natural plant prod-
ucts (Y.L. Krishnamurthy and J. Shashikala)
The inhibitory effect of cowdung fumes, Captan, leaf powder
of Withania somnifera, Hyptis suaveolens, Eucalyptus
citriodora, peel powder of Citrus sinensis, Citrus medica and
Punica granatum, neem cake and pongamia cake and spore
suspension of Trichoderma harzianum and Aspergillus niger
on aflatoxin B1 production by toxigenic strain of Aspergillus
flavus isolated from soybean seeds was investigated.
Soybean seed was treated with different natural products
and fungicide captan and was inoculated with toxigenic strain
of A. flavus and incubated for different periods. The results
showed that all the treatments were effective in controlling
aflatoxin B1 production. Captan, neem cake, spore suspen-
sion of T. harzianum, A. niger and combination of both re-
duced the level of aflatoxin B1 to a great extent. Leaf powder
of W. somnifera, H. suaveolens, peel powder of C. sinensis,
C. medica and pongamia cake also controlled the aflatoxin B1
production.
All the natural product treatments applied were significantly
effective in inhibiting aflatoxin B1 production on soybean
seeds by A. flavus. Significance and Impact of the Study:
These natural plant products may successfully replace chemi-
cal fungicides and provide an alternative method to protect
soybean and other agricultural commodities from aflatoxin
B1 production by A. flavus.

Potential of botanicals and biocontrol agents on growth and
aflatoxin production by Aspergillus flavus infecting rice
grains (Reddy et al(2009)
The potential of certain plant extracts and biocontrol agents
for the reduction of aflatoxin B1 (AFB1) in stored rice was
investigated. Among the plant extracts tested, Syzigium
aromaticum (5 g/kg) showed complete inhibition of Aspergil-
lus flavus growth and AFB1 production. Curcuma longa,
Allium sativum and Ocimum sanctum also effectively inhib-
ited the A. flavus growth (65–78%) and AFB1 production
(72.2–85.7%) at 5 g/kg concentration. Among the biocontrol
agents, culture filtrate of Rhodococcus erythropolis com-
pletely inhibited the AFB1 production at 25 ml/kg concentra-
tion. The other biocontrol agents, Pseudomonas fluorescens,
Trichoderma virens and Bacillus subtilis showed 93%, 80%
and 68% reduction of A. flavus growth and 83.7%, 72.2% and
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58% reduction of AFB1 at 200 ml/kg, respectively.

Efficacy of Garlic Tablet to Control Seed-Borne Fungal Patho-
gens of Cucumber  : An experiment was conducted to find
out the efficacy of garlic tablets in controlling seed-borne
fungal pathogens of cucumber. Suspention of garlic tablet
was prepared in water at the concentrations of 1:3, 1:4, 1:5 and
1:6. Seeds of cucumber were treated with the suspentions for
15 minutes. Seeds under control were treated with plain water.
Seven fungal pathogens, namely Aspergillus flavus, Aspergil-
lus niger, Fusarium oxysporum, Fusarium moniliforme, Peni-
cillium spp., Doratomycetes sp. and Rhizopus stolonifer were
found to be associated with the cucumber seeds. Their preva-
lence ranged from 1.0-8.0, 1.0-4.0, 1.0-15.0, 1.0-8.0, 0.0-9.0, 1.0-
17.0 and 0.0-12.0% respectively under different treatments
including control. All concentrations of the material caused
significant decrease in the prevalence of seed-bornefungi,
occurrence of abnormal seedlings and rotten seeds as com-
pared to control. On the other hand, germination increased
over control due to seed treatment with garlic tablet. The
higher increase in germination and reduction in occurrence of
seed-borne fungi, rotten seed and abnormal seedling were
corroborated with higher doses of garlic tablet.

Seed quality enhancement and storability studies in chilli
(capsicum annuum l.) Kavitha. M : The higher seed quality
parameters noticed in seed pelleted with Captan +
Imidachloprid was followed by neem leaf powder may be as-
cribed to its antioxidant and antilipid peroxidation property
and to fungicidal and insect repellent property , resulting in
better protection of seeds against membrane disintegrity, lipid
autoxidation and peroxidation and storage pathogens. Fur-
ther, botanicals contain growth promoting substance and
nutrients which helped for better seedling performance. Such
beneficial influence of botanicals in enhancing storability and
seed quality. The seeds treated with captan + imidachloprid,
neem leaf powder, KNO3, arappu leaf powder and stored in
cold condition recorded better quality parameters. Among
the eight treatments, seed pelleting with captan +
imidachloprid and stored in cold condition recorded signifi-
cantly higher germination percentage, speed of germination
root length, shoot length, vigour index, seedling dry weight,
field emergence than those seed treated and stored in ambi-
ent condition..
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DIFFERENT METHODS OF FERTILIZER APPLICATION TO Bt. COTTON
Vidyavathi G. YadahallI, Ravi M.V, G.S. Yadahalli and Shivaleela S Kukanur
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Abstract: The suitable method of fertilizer application for Bt Cotton was studied in deep black soils of Shahapur and Shorapur
taluks of Yadagir district in North-Eastern Dry Zone of Karnataka under Upper Krishna Command Project area during 2010 – 11
and 2011 – 12. The results (pooled over two years) indicated that cotton seed and dry matter yield was recorded significantly
higher in the STCR approach (29.8 q/ha and 48.8 q/ha, respectively) as compared to all other treatments and was followed by
NK + 50 % & P + 25 % (27.9 and 44.8 q/ha respectively).  The per cent increase in seed yield was 49 % with application of
fertilizer by STCR approach followed by NK + 50 % & P + 25 % (40 %) over other treatments. The discounted net returns and
B: C ratio was significantly higher in treatment receiving fertilizer by STCR approach (Rs.166788 and 4.55/ha, respectively).
This was followed by soil test based NK + 50 % & P + 25 % (Rs. 155896 and 4.43/ha, respectively). Soil available nutrients were
also found significantly higher with STCR approach fertilizer recommendation.

Key words: STCR, soil test, discounted net returns and B:C.

INTRODUCTION: Upper Krishna Project command area has
largest irrigation project in India and also state of Karnataka,
ultimate irrigation potential area of about 6.22 lakh hectares
for which suggested cropping patterns are bajra, maize,
groundnut, green gram and sunflower during kharif season,
Sorghum, wheat, chickpea, and sunflower during rabi sea-
son and long duration crops like redgram, cotton and chilli
and horticultural crops. Farmers are practicing cotton, chilli
and paddy – paddy, crops in command area.

Due to adaption of high yielding varieties of principal crops
and multiple cropping, soils are depleted in nutrients at a
much faster rate than in the case of old cropping system. As
a result, crop production has become highly fertilizer oriented.
Judicious use of fertilizers is required as cost of fertilizer is
very high in our country. Soil test based fertilizer recommen-
dation result in efficient fertilizer use and maintenance of soil
fertility. Among the various methods of fertilizer recommen-
dations, the one based on yield targeting (Ramamoorthy et.
al., 1967) is unique as it not only indicates soil test based
fertilizer dose but also the level of yield that can be obtained
if appropriate practices are allowed in raising the crops.

The existing state blanket recommendation for Bt. Cotton in
Karnataka does not ensure efficient and economic use of fer-
tilizers, as it does not take into account the fertility variations
resulting in imbalanced use of fertilizer nutrients. The present
study was undertaken to develop balanced fertilizer schedule
to increase the productivity and fertilizer use efficiency in Bt
Cotton crop and to investigate the changes in soil available
N, P and K and yield of Bt Cotton under different fertilizer
application practices.

MATERIALS AND METHODS: The suitable method of fer-
tilizer application for Bt Cotton was studied in deep black
soils of Shahapur and Shorapur taluks of Yadagir district in
North Eastern Dry zone of Karnataka under irrigated situa-
tion. The experiment was laid out in Randomized Block de-
sign with six treatments (T1: Recommended NPK + FYM (As
per POP), T2: STCR Approach (Yield target: 45q/ha), T3: Soil

test based NPK (LMH Approach or STL method), T4: Soil
test based NPK + 25 %, T5: Soil test based NK + 50 % & P +
25 % and T6: T3 + 75 % RDP + PSB) and four replications. The
fertilizer dosage varied with respect to treatments (Table 1).
For all the treatments, recommended FYM and deficient nu-
trients application were common. The initial soil fertility sta-
tus of all the locations was low in nitrogen, medium in phos-
phorus and high in potassium. Soil samples were collected
from each plot and analyzed for alkaline KMnO4 –N (Subbiah
and Asija, 1956), Olsen’s –P by Ascorbic acid method (Jack-
son, 1967) and NH4OAC-K (Jackson, 1967). The experiment
was conducted for two years 2010-11 and 2011-12. The data
collected from the experimental field and laboratory analysis
were subjected to statistical analysis by adopting Fischer’s
method of analysis of variance as outlined by Gomez and
Gomez (1984). The level of significance used in ‘F’ and‘t’ test
was P=0.05. Critical differenced were calculated wherever ‘F’
test was significant.

RESULTS AND DISCUSSION: The results (pooled over two
years) indicated that (Table 2) cotton seed and dry matter
yield was recorded significantly higher in the STCR approach
(T2) i.e 29.8 and 48.8 q/ha, respectively (increase in seed yield
was 49 %) followed by NK + 50 % & P + 25 % (T5) i.e 27.9 and
44.8 q/ha respectively (increase in seed yield was 40 %). The
lowest seed and dry matter yield was recorded in the treat-
ment receiving recommended NPK + FYM (As per POP) (T1)
i.e 20.0 and 29.7 q/ha respectively. This can be attributed to
nature of crop which is exhaustive and grow well with higher
dose of fertilizer based on soil test value. The findings of
Gayathri et al (2009) were in accordance with this resulted
where they suggested that STCR - IPNS recommendations
for potato are better for the efficient and economic use of
fertilizer. Stalin and Thiyagirajan (2000) reported that STCR-
N methods produce high grain yield with low NUE values.
Similarly Srinivasan and Angayarkanni (2008), Subba Rao and
Srivastava (1998) also highlighted the STCR approach of fer-
tilizer recommendation in increasing grain yields of the crops.
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Soil available nutrients also varied with the method of fertil-
izer application. The pooled results showed that (Table 3) the
available N was significantly higher in the treatment receiv-
ing fertilizer dosage as per STCR approach (193 kg/ha) and
was found to be superior over other all other treatments. In
the treatment receiving fertilizer as per package of practice
(T1) the available N was 158 kg/ha. In STCR approach around
35 kg N /ha and in treatment receiving soil test based NK+
50% & P + 25 % around 27 kg N /ha was higher than only
recommended dose of NPK . However, the available N in the
soil was low in category. The pooled results showed that
(Table 3) the available P2O5 was significantly higher with fer-
tilizer dosage as per STCR approach (32.6 kg/ha) and was
found to be superior over other all other treatments. In the
treatment receiving fertilizer as per package of practice (T1)
was noticed lowest available P2O5 (19.8 kg/ha). In STCR ap-
proach (13 kg P2O5 /ha) and soil test based NK+ 50% & P + 25
% application (10 kg P2O5 /ha) was higher than the recom-
mended dose of NPK. However, available P2O5 in the soil was
medium in category. The available K2O was also significantly
higher with fertilizer dosage as per STCR approach (499 kg/
ha) and was found to be superior over other all other treat-
ments (pooled data, Table 3). Application of fertilizer as per
package of practice (T1) recorded lowest available K2O (454
kg/ha). In STCR approach (45 kg K2O /ha) and soil test based
NK+ 50% & P + 25 % application (33 kg K2O /ha) was higher
than recommended dose of NPK. However, the available K2O
in the soil was high in category. Findings of Subba Rao and
Srivastava (1998), Srinivasan and Angayarkanni (2008) were
in accordance with the present study.

The effect of treatments on the economics of Bt Cotton was
also studied, the results (pooled) showed that discounted
net returns and B:C ratio was higher with application of fertil-
izer by STCR approach (Rs.166788 and 4.55/ha, respectively)as
compared with all other treatments. However, it was followed
by soil test based NK + 50 % & P + 25 % (Rs. 155896 and 4.43/
ha, respectively). On the other hand the lowest discounted

net returns and B:C was recorded where recommended NPK
+ FYM (As per POP) (T1) was applied (Rs.99086 and 3.23/ha,
respectively). It can be concluded that among the different
methods of fertilizer application, STCR approach  performed
better in irrigated Bt cotton by increasing the yield ,available
nutrients in soil,  net returns and B:C as compared to the
other methods and also helps to maintaining the soil fertility.
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Table1:  Details of fertilizer application treatment wise

Treatments N:P2O5:K2O applied  (kg/ha)
T1: Recommended NPK (As per POP) 150:75:75
T2: STCR Approach (Yield target : 45  q/ha) 204-289:51-113:38-67 (2010-11)

251:93:58
204-251:113:66-74 (2011-12)
228:113:69

T3: Soil test based NPK (LMH Approach or STL  method) 175:75:50
T4: Soil test based NPK + 25 % 188:75:56
T5: Soil test based NK + 50 % & P + 25 % 225:75:38
T6: T3 + 75 % RDP + PSB 175:56:50
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Table 2: Effect of methods of fertilizer application on yield of Bt Cotton

Treatments Seed yield  (q/ha)                       Dry matter  yield (q/ha)
2010-11 2011-12 Pooled 2010-11 2011-12 Pooled

T1: Recommended NPK (As per POP) 21.19 18.89 20.04 31.76 27.57 29.67
T2: STCR Approach (Yield target : 45  q/ha) 31.63 27.88 29.76 51.40 46.13 48.77
T3: Soil test based NPK (LMH Approach or STL  method) 26.09 22.88 24.49 41.17 35.00 38.09
T4: Soil test based NPK + 25 % 27.47 24.53 26.00 43.31 38.70 41.01
T5: Soil test based NK + 50 % & P + 25 % 29.44 26.39 27.92 47.15 42.48 44.82
T6: T3 + 75 % RDP + PSB 24.63 20.89 22.76 37.87 31.03 34.45
SEm ± 0.44 0.35 0.28 0.66 0.66 0.46
C.D  (P=0.05) 1.23 0.98 0.78 1.84 1.83 1.29
CV (%) 9.28 8.40 8.93 8.85 10.06 9.42

Table 3: Effect of methods of fertilizer application on available N, P2O5 and K2O in Bt Cotton grown soil

Treatments Nitrogen (kg/ha)                               P2O5 (kg/ha)                           K2O (kg/ha)
2010-11 2011-12 Pooled 2010-11 2011-12 Pooled 2010-11 2011-12 Pooled

T1: Recommended NPK
(As per POP) 149.25 167.00 158.13 17.88 21.63 19.76 459.00 449.00 454.00
T2: STCR Approach
(Yield target : 45  q/ha) 179.13 208.00 193.57 25.63 39.63 32.63 498.75 499.50 499.13
T3: Soil test based NPK
(LMH Approach or STL
method) 161.25 188.00 174.63 21.25 30.13 25.69 484.50 477.00 480.75
T4: Soil test based NPK
+ 25 % 164.19 194.25 179.22 22.44 32.63 27.54 484.25 482.50 483.38
T5: Soil test based NK +
50 % & P + 25 % 169.75 201.25 185.50 23.50 36.00 29.75 483.25 490.38 486.82
T6: T3 + 75 % RDP + PSB 157.63 181.25 169.44 19.00 27.00 23.00 477.94 472.50 475.22
SEm ± 1.48 3.28 1.80 0.24 0.61 0.33 2.18 6.24 3.30
C.D  (P=0.05) 4.15 9.18 5.00 0.67 1.71 0.91 6.10 17.47 9.18
CV (%) 5.12 9.77 8.14 6.24 11..07 9.93 2.56 7.38 5.51

Table 4: Effect of methods of fertilizer application on economics of Bt Cotton

Treatments   Cost of cultivation (Rs./ha)   Gross returns (Rs./ha)     Net returns (Rs./ha)
2010-11 2011-12 Dis. Cost of Dis. NR B:C

Cultivation 2010-11 2011-12 Dis.GR 2010-11 2011-12 or NPV ratio
T1: Recommended NPK
(As per POP) 25408 25713 44335 89998 74592 143421 64590 48879 99086 3.23
T2: STCR Approach
(Yield target : 45  q/ha) 26731 27462 46982 135114 110111 213770 108383 82649 166788 4.55
T3: Soil test based NPK
(LMH Approach or STL
method) 25512 25825 44522 112136 90370 176577 86624 64545 132055 3.97
T4: Soil test based NPK
+ 25 % 25708 26028 44868 117713 96892 187034 92005 70864 142166 4.17
T5: Soil test based NK +
50 % & P + 25 % 26003 26338 45392 126716 104241 201288 100713 77903 155896 4.43
T6: T3 + 75 % RDP + PSB 25172 25430 43887 105484 82501 164031 80312 57071 120144 3.74
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INFLUENCE OF FERTILIZER LEVELS AND HARVESTING STAGES ON PHYSIOLOGICAL
MATURITY AND SEED QUALITY IN CLUSTER BEAN

Sangeeta I.Macha, Vasudevan, S.N., Radha J. and Shakuntala, N.M.,
Dept. of Seed Science and Technology, University of Agricultural Sciences, Raichur-584 102 (s.macha@rediffmail.com)

Abstract:  The experiment was conducted at Department of Seed Science and Technology, UAS, Dharwad to ascertain the
influence of harvesting stages on seed quality parameters in clusterbean. The clusterbean crop were applied with three
different levels of fertilizer ( F1-25:75:60, F2-25:100:75 and F3- 25:125:90 NPK kg per ha) and harvested at five different stages at
15 days intervals (60, 75,90,105and 120 DAS). The study revealed that the clusterbean crop applied with higher fertilizer level
(F3- 25:125:90 NPK kg per ha) and harvested at105 DAS recorded significantly highest seed quality parameters viz., germination
percentage, seedling length, vigour index and lower EC.

Introduction : Cluster bean (Cyamopsis tetragonoloba
L.Taub) is an important multipurpose drought as well as a
restorative leguminous vegetable crop. Quality seeds play an
important role in seed production. The seed reaches its maxi-
mum dry weight at physiological maturity.  Seed development
and physiological maturity become important because seeds
should be harvested at proper time to ensure their quality in
terms of germinability and vigour (Kalavathi et al; 1988). If
the seeds are retained on mother plant after physiological
maturity, physiological changes in seed may lead to forma-
tion of hard seeds or off colour seeds in pulse crops. At physi-
ological maturity, seed shall have maximum viability and
vigour. Attainment of physiological maturity is a genotypic
character which is influenced by environmental factors (Kole
and Gupta, 1982; Mahesha et al., 2001). As such harvesting
of seed crop at optimum stage of seed maturation is essential
to obtain better seed quality. Harvesting seed crop at physi-
ological maturity reduces the risk of various biological and
climatic hazards. Therefore an experiment was conducted to
find out the effect of nutrition and stage of harvest for quality
seed production.
Material and Methods: A field trial was laid out with
clusterbean cv. Pusa Navabahar during kharif  at University
of Agricultural Sciences, Dharwad. The treatments involved
three fertilizer levels viz., F1-25:75:60, F2-25:100:75 and F3-
25:125:90 NPK kg per ha and five harvesting stages starting
from 60DAS to 120 DAS at fifteen days intervals. Fifty pods
in each four replication were randomly selected from each
harvesting stage for recording observations on  fresh weight
of pod, fresh weight of seed, moisture content of seed, dry
weight of seed,  germination per centage, seedling length,
vigour index (SVI=germination percentage x seedling length
in cm) and electrical conductivity were recorded. The germi-
nation test and moisture test was conducted as per ISTA
rules ((Anon., 1999) and SVI as per Abdul-Baki and Anderson
(1973). The data were statistically analyzed for completely

randomized block design with four replications (Panse and
Sukhatme, 1978 and Sundararajan et al., 1972).

Results and Discussion : In present study the fertilizer levels
have shown greater influence on pod and seed quality pa-
rameters. The fresh weight of seed (7.89 g) were observed in
plants receiving higher levels of nutrients 25:125:90 NPK kg
per ha (F3) followed by F2 level. The major possible reasons
for higher fresh weight of seed might be due to better nour-
ishment of seed crop leading to efficient crop growth, photo-
synthesis production and greater accumulation of food re-
serves in the pod which in turn may have enhanced growth
and development of the pod. The results are in conformity
with the findings of Ramachandra Reddy et al. (1998) in pea.
The seed quality parameters were also better with higher
doses of fertilizer (F3) which recorded maximum seed germi-
nation percentage (62.81%)  with low electrical conductivity
(1.437 dSm-1) followed by F2 fertilizer level (59.28% and 1.659
dSm-1, respectively). The higher test weight may be due in-
creased accumulation of phytosynthates and their distribu-
tion to the developing ovules and pods. The resultant seed-
lings from such well developed seeds generally will be vigor-
ous with higher root and shoot length. Likewise at higher
levels of nutrients increased seed quality parameters were
reported Merwade (2000) in chickpea, Patil (2002) in garden
pea and Rajpal et al. (2003) in cluster bean have been re-
ported.

In the present study fresh weight of seed and seed moisture
content were significantly influenced by pod harvesting
stages. The pod harvested at 75 DAS recorded higher  as
significantly higher (10.73 g) fresh weight of seed was no-
ticed at 90 DAS, then it slowly decreased in later stages. The
decrease in fresh weight of seed was concomitant with de-
crease in moisture content of seed owing to prevailing higher
temperature and lower relative humidity at harvesting time.
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The maximum moisture content (76.96%) of seed was recorded
at 60 DAS and minimum (13.69%) at 120 DAS. This decrease
in moisture content of seed at maturity may be due to more
accumulation of dry matter in seed as days advanced. The
results are in conformity with the reports of Anita (1987) in
urd bean, Mahesha et al.,( 2001) in sunflower and Venture et
al. (1996) in Phasealous vulgaris. Seed quality is sum total of
physical, physiological and bio-chemical attributes which in-
fluence germination and vigour of seed. All the seed quality
parameters in the present study were found to differ signifi-
cantly with stage of harvesting and were improved with ad-
vances in seed maturation from 60 DAS (H1) to 105 DAS (H4).
The seeds collected from 105 DAS recorded higher seed qual-
ity parameters viz.,  germination (91.80%) with low EC (0.830
dSm-1). At physiological maturity, seeds are said to be com-
pletely developed due to maximum accumulation of food re-
serves, amino acids, dry matter, sugar, water soluble proteins
in the seed (Dermir et al., 1994). Khatun et al (2009) reported
that  seeds harvested when most of the pods were light brown
with a few yellow (H2 stage) recorded the highest germination
percentage.

The interaction effects of fertilizer and stages of harvesting
(F x H) was found to be significant with respect to fresh weight
of pod and fresh weight of seed. In general F3H2 treatment
combination recorded significantly highest (6.05 g) fresh
weight of pod. While, F3H3 interaction effect produced sig-
nificantly highest (11.73 g) fresh weight of seed. F3H3 and
F2H3 treatment combination recorded on par result with re-
spect to fresh weight of seed (10.83 g).

The interaction between fertilizer and stages of harvesting
showed significant effect on all the quality parameters. The
F3H4 treatment combination recorded significantly highest
germination percentage (94.90%) with lower electrical con-
ductivity (0.740 dSm-1) compared to other treatment combina-
tion.
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INTER AND INTRASPECIFIC COMPETITION IN PARASITOID WASPS
Jyothi Patil, Shreevani G. N and Sushila Nadgouda

Department of Agricultural Entomology, UAS, Raichur-584 102 Email-jyothipatil.42@gmail.com

Abstract: Inter and Intraspecific Competition is the two important competitive interactions occur in most of parasitiod species.
Parasitoid wasps are the natural enemies of arthropod hosts in natural ecosystems and can be used as biological control
agents against insect pests in agro ecosystems. These parasitoids are developed in or on the bodies of other arthropods
(usually insects) and their development are crucially dependent on the limited resources contained single host individual that
is frequently not much longer than the parasitoid itself. In the situation, where the availability of the resources are scarce the
intense of inter and intraspecific competition takes place for the access of the resources among the species or individuals
occupying the same guild. This competitive interaction will be useful in assessing maximum control of pest species which
might be achieved by releasing the most efficient of the parasitoid species. Competition among parasitoids may be influenced
by differences in the parasitoid host finding efficiency. Different parasitoid species may co-exist in the same locality and
enhance the control efficiency against the pest.

Key words: Parasitoid wasp, Inter and Intraspecific Competition

Introduction: Parasitoid wasps are the natural enemies of ar-
thropod hosts in natural ecosystems and can be used as bio-
logical control agents against insect pests in agro ecosys-
tems. These parasitoids are developed in or on the bodies of
other arthropods (usually insects) and their development are
crucially dependent on the limited resources contained single
host individual that is frequently not much longer than the
parasitoid itself. In the situation, where the availability of the
resources are scarce the intense of inter and intraspecific com-
petition takes place for the access of the resources among the
species or individuals occupying the same guild. Hymenoptera
have around 320,000 species mostly more than 75% (2, 40,000)
are parasitoid. Parasitoid wasps are highly diverse and spe-
cialized to attack a particular host life stage (egg, larvae, pu-
pae and adults) most arthropods mainly insects.

Parasitoid:  An organism that, during its development, live in
or on the body of a single host individually, eventually killing
the host.

Parasitoid Wasps: The term “wasp” usually conjures up a
negative image because some wasps such as hornets and
yellow jackets sting and can be somewhat aggressive when
they or their nests are disturbed. However, the vast majority
of wasps are beneficial, incapable of stinging humans. Such
wasps use the stinger part of their egg-laying structure (ovi-
positor) to lay eggs in a host (they are termed parasitoids).
Wasps comprise the single largest and most important group
of natural enemies of insect pests. It has been said that nearly
every species of insect that attacks plants is itself attacked
by one (or usually more) species of parasitoid wasp.

Parasitoid wasps in hymenoptera: These are the super fami-
lies of the parasitoid wasps in hymenoptera
Superfamily Ceraphronoidea
Superfamily Chalcidoidea
Superfamily Cynipoidea
Superfamily Evanioidea
Superfamily Ichneumonoidea
Superfamily Megalyroidea

Superfamily Mymarommatoidea
Superfamily Platygastroidea
Superfamily Proctotrupoidea
Superfamily Serphitoidea (fossil)
Superfamily Stephanoidea
Superfamily Trigonaloidea

Table 1: Main Super families of Hymenoptera containing
Parasitoid species:

Order Super family World species
Hymenoptera Cynipoidea 2,335

Proctotrupoidea 2,135
Stephanoidea 300
Chalcidoidea 22,000
Platygastroidae 4,000
Ceraphronoidea 800
Icheunmonoidea 25,000
chrysidoidae 3000
Vespoidea 5,500

Among all the super families Icheunmonoidea super family
containing highest parasitoid species than followed by
Chalcidoidea.                                                     Godfray (2004)

Table 2: Parasitoid Wasps of Agricultural Importance

          Parasitoid Host
Microplitis prodeniae Spodoptera litura
Campoletis chlorideae Helicoverpa armigera,

Spodoptera litura
Microplitis mediator Helicoverpa armigera
Cotesia plutellae Plutella xylostella.
Microplitis croceips Heliothis virescens
Cardiochiles nigriceps Heliothis virescens
Meteorus pulchricornis Mythimna separata
Cotesia rufricrus Mythimna separata
Cotesia kariyai Mythimna separata
Cephalonomia stephanoderis Hypothenemus  hampei
Prorops nasuta Hypothenemus hampei
cephalonomia hyalinipennis Hypothenemus  hampei
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Eupelmus vuilletti Callosobruchus maculata
Dinarmus basali Callosobruchus maculata
Apanteles ruidis Achea janata
Bracon hebetor Helicoverpa armigera

P. gossypiella ,
Encarsia  issaci Aleurolobus barodensis
Isotima javensis Acigona steniella
Ooencyrtus papilonsis P. purpusilla
Rogas aligarhensis P.  gossypiella
Trichogramma achaeae P. gossypiella
Trichogramma chilonis C. infudcatellus
T . japonicum S. incertulus
Xanthopimpla punctata C. partellus

Here I coated example of some of parasitoid and their host
which is having agricultural importance

Competition: Competition is a negative interaction that oc-
curs among organisms whenever two or more organisms re-
quire the same limited resource. Competition is a universal
phenomenon in nature, and in particular, among natural en-
emies. In general, the adults of parasitoid wasps cannot kill
their competitors, but they can drive competitors away for
inhabiting advantageous niches and having access to more
food (Bajpai et al., 2005).Competition between natural enemy
species influences the size, structure, and stability of insect
communities (Jalali et al., 1988).

Competitive Exclusion Principle: When two species com-
pete for identical resources, one will be more   successful and
will eventually eliminate the other. That is complete competi-
tors cannot coexist. The completion exclusion principle is
also called as Gause’s principle or simply Gause’s law.
                                                                                   Gause, 1934
Types of competition
1. Interspecific competition
2. Intraspecific competition

Interspecific competition: When different species are hav-
ing for the same food, habitat, or some other environmental
resource it is called interspecific competition. These interac-
tions are typically somewhat less intense. This is because
while the requirements of two species might be similar, they
can never be as close as they are for individuals of the same
species.
Inter specific competition occur Between species
o within same guild/tropic level
o same resources/set of resources
Mutually negative interaction (-/-)
Decrease in fitness (e.g., fecundity) presumed to cause re-
duced abundance
                                                Guinan et al. (2005)

The two different species having a wider niche and the niche
breadth overlaps than the competition will occur where as
niche breadth is lesser the availability food also less than
they become divergence.

Examples: Campoletes chlorideae is the braconidae and
Microplitis mediator is the ichaeunomonidae, these two dif-
ferent species attack on the same host i.e. Helicoverpa
armigera.

Melittobia digitata and Nasonia vitripennis are the two dif-
ferent species attack on the same host i.e. Neobellieria
bullata.

Intraspecific competition: occurs when different individuals
of the same species compete for a resource. These interac-
tions can be fierce because the individuals require the same
limited resources to survive and reproduce.
Guinan et al. (2005)

Examples: Cephalonomia hylinipennis and Cephalonomia
stephanoderis are the same bethylidae wasps/species which
attack on the same host i.e. Hypothenemus hampei  and the
same species of Goniozuswhich attack on the coconut black
headed caterpillar
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Why does competition between and within the species occur?

 Food                                                           Space

Mate                                                           Habitat/ niche

Site for oviposition
Models of Competition
Lotka (1925) & Volterra (1926)
Extended logistic model to include two-species competi-
tion
Neighbourhood Models of Competition.
Tilman’s Models of Competition

Neighborhood Models of Competition: plants compete within
neighborhoods.

Tilman’s Models of Competition: worked for competition in
phytoplanktons.

Exploring the Lotka-Volterra Competition Model using Two
Species of Parasitoid Wasps: The Lotka-Volterra model was
developed to allow ecologists to predict the potential out-
come when two species are in competition for the same re-
sources. Basically, the model attempts to account for the ef-
fect that the presence of one species will have on the popula-
tion growth of the other species, relative to the competitive
effect that two members of the same species would have on
each other.

Nasonia vitripennis Melittobia digitata

Here these two parasitoid wasps species used for studies
Although they are not particularly closely related to one an-
other, the life histories of two parasitoid wasp species,
Melittobia digitata and Nasonia vitripennis, are quite simi-
lar. Both species are capable of using the same host, although
in nature they used different hosts. Melittobia are about half
as large as Nasonia, but both are quite small and completely
harmless to humans.

 Table 3: Categories of direct interactions between two species in the same community

Name of interaction Type of contact Direct effect Direct effect
on species #1 on species #2 Other aspects of the relationship

Neutral relationship Two species are linked only Each species has a neutral relation
indirectly through interact ship with most species in its habitat
ions with other species. 0 0

Commensalism A relationship that directly Commensalism, mutualism, and para
helps one species but does sitism are all cases of symbiosis
not affect the other much, (‘living together”).
if at all. + 0

Mutualism Benefits flow both ways Better viewed as two-way
between the interacting exploitation than as cozy
Species. + + Cooperation.
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Predation Predator attacks and feeds
upon a series of prey but
does not take up residence
in or on them. + – Prey generally dies.

Parasitism Parasite feeds on tissues of
one or more hosts, residing A host might or might not die as a
in or on them for at least part  result of the interaction. Interspecific
of their life cycle. + –

competition Disadvantages flow both Generally less intense than competi
ways between species – – tion between members of the same

species.

If two species are competition for the same host resources
the following interaction will take place i.e. Neutral relation-
ship there is no effect on both species. Commensalism, here
one species is benefited and other species will effect, Mutu-
alism is one that both the species will benefit. Predation and
Parasitism is one that species will benefited and other will
harmful/effected, Interspecific competition, here both the spe-
cies will effect/harmful because competition takes place.
The equation for the population growth of species 1 is:

 dn1 /dt = r1*N1*(K1 - N1 - a12*N2)/K1
 And for species 2, it is:     dn2 /dt = r2*N2*(K2 - N2 - a21*N1)/K2

Where:
* N1 and N2 are the population sizes of species 1 and 2,
* r1 and r2 are the intrinsic rates of increase for these species,
* K1 and K2 are the carrying capacities of the habitat for each
species,
* alpha12 and alpha21 are the effects of one species on the
population growth of the other. Specifically, alpha12 is the
effect of species 2 on the growth of species 1, and alpha21 is
the effect of species 1 on the growth of species 2.
If we know the values of these equations then this equation
can be used to predict the potential outcome of a competition
that is whether they can co-exist or if one will eventually
exclude the other.

Outcome of Lotka-Volterra Competition Model:

If two species competition occurs
 Species 1 becomes extinct.
 Species 2 becomes extinct.
 Either species 1 or species 2 becomes extinct

based on starting conditions.
 Both species are coexistence

Logistic Growth Model:

It is S curve
The equation for logestic growth model
dN/dt = rN(1-N/K)
dN/dt - population growth rate
   r - Per capita rate of increase
   K - Carrying capacity
Growth rate decreases as approaches K
Maximum population size occurs when dN/dt = 0
Carrying capacity K includes food shortage, predation, dis-
ease, competition, etc.

Here, the growth and development of population will carry-
ing by the environment only up to the certain extent after that
the growth and development of population will stop or con-
stant so it is called as carrying capacity because carrying
capacity K includes food shortage, predation, disease, com-
petition etc.

Mechanisms of competition:
1. Physical attack
2. Physiological suppression
3. Hatching Time
4. Resource sharing
5. Fighting Behaviour

Physical attack: here, one species will attack by other spe-
cies through their mandible, threatening. Some of scientists
are reported as follows
Physical attack by using mandibles has been observed in
some solitary parasitoid larvae.

McBrien & Mackauer, 1990
The braconid Cotesia plutella, with sickle-like mandibles had
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an advantage over the
Ichnuemonid, Diadegma semiclausum in competition within
their host Plutella xylostella.

Shi et al. (2004)
Physiological Suppression: Physiological suppression by
secreting substances toxic to the competitors shutting out
oxygen or locking out the supply of nutrients from the host
has also been reported.

Hagver, 1988
Physiological suppression is also common and may occur by
toxic secretion shortly after eclosion of the embryo, by star-
vation or asphyxiation of competitors later in larval develop-
ment, or as a result of toxins injected by the adult female
during oviposition.

Mackauer, 1990
Hatching Time: Here, while two species which one is hatch-
ing early that species will having competition advantageous.
Microplitis croceipes, with a shorter hatching time, domi-
nates competition against another parasitoid Cardiochiles
nigriceps, when the interval between primary and secondary
parasitization did not exceed 8 hours.

De Moraes et al. (1999)
Resource Sharing: The braconid wasp, Cotesia rubecula
Marshall (solitary) out competes Cotesia glomerata L. (gre-
garious) in their shared host, P. rapae L.

Laing & Corrigan, 1987
Fighting Behavior: Here, if two species having an equal size
or if two female species having an equal size then fighting
behavior will occur among the species or female. Goniozus
nephantidis females are known to fight aggressively during
the contests.

Gabriela et al. (2002)

Intra- and interspecific competition by Fopius arisanus and
diachasmimorpha tryoni (Hymenoptera: Braconidae), para-
sitoids of tephritid fruit flies
Fopius arisanus (Sonan) and Diachasmimorpha tryoni
(Cameron) are two important solitary endoparasitoids of
tephritid fruit flies. The former species attacks host eggs while
the latter attacks host larvae, and both species emerge as
adults from the host puparium. These studies investigated
inter competition between these two parasitoids, as well as
aspects of intraspecific competition within each species in
the Mediterranean fruit fly, Ceratitis capitata (Wiedemann).
Result revealed that the parasitism by D. tryoni was signifi-
cantly higher in fly larvae exposed to D. tryoni only than in
those previously exposed to F. arisanus as eggs but there
was no significantly difference parasitism by F. arisanus alone
and both species. There is no significant difference of
superparasitisms between among the species.
Subsequent exposure of F. arisanus parasitized flies to D.
tryoni resulted in, on an average, 25.6% multiparasitism.
                                                    Wang and Messing (2003)
Niches and interspecific competitive relationships of the
parasitoids, Microplitis prodeniae and Campoletis

chlorideae, of the Oriental leafworm moth, Spodoptera litura,
in tobacco
Both Microplitis prodeniae Rao and Chandry (Hymenoptera:
Bracondidae) and Campoletis chlorideae Uchida (Hy-
menoptera: Ichnumonidae) are major parasitoids of
Spodoptera litura (Fabricious) (Lepidoptera: Noctuidae) in
tobacco, Nicotiana tabacum L. (Solanales: Solanaceae) at
Nanxiong, Guangdong Province, South China. The niches
and interspecific competition relationships of the two spe-
cies were studied. The results show that the competition be-
tween the two species for spatial and food resources was
very intense, and C. chlorideae was always dominant when
the two species compete for spatial and food resources in
different periods. Thus C. chlorideae may drive M.
prodeniae away when they occupy the same spatial or food
resource.The adaptability of C. chlorideae to the environ-
ment in the tobacco fields may be greater thanthat of M.
prodeniae, so C. chlorideae can maintain a higher popula-
tion compared to that of M. prodeniae.
Zhou et al., 2010

Conclusion: The competitive interactions will be useful in
assessing maximum control of pest species which might be
achieved by releasing the most efficient of the parasitoid
species. Competition among parasitoids may be influenced
by differences in the parasitoid host finding efficiency. Dif-
ferent parasitoid species may co-exist in the same locality
and enhance the control efficiency against the pest. Further
research is needed to assess the exact mechanisms of physi-
ological suppression which is poorly understood in most
parasitoids in agricultural practices including relative pesti-
cide susceptibility in the parasitoid.
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VARIABILITY AND MANAGEMENT OF STEM AND POD ROT OF GROUNDNUT CAUSED
BY SCLEROTIUM ROLFSII SACC.

Poornima and Chaitra hadagali
Department of plant pathology, University of Agricultural Sciences, Raichur  E –mail: poornimaagri@gmail.com

Abstract: Stem and pod rot of groundnut caused by Sclerotium rolfsii  Sacc. is the major constraint to groundnut production
in many countries in Asia, Africa and America. The disease is a potential threat to groundnut production in warm, humid area,
especially where irrigated cultivation is expanding. Stem and pod rot inflicts 10 to 25% yield losses, but it can reach over 80%
in heavily infected fields. In India, stem rot of groundnut was first recorded by Butler and Bisby (1931) and causes yield losses
over 25 per cent. Infected plants becomes yellow and then wilt, and the collar roots turn brown and rots in addition  S. rolfsii
infects the groundnut pegs and pods, leading to yield losses. Genetic variability among the virulent isolates of Sclerotium
rolfsii using molecular techniques like RAPD, ITS-PCR and RFLP. The RAPD banding pattern reflected the genetic diversity
among the isolates by formation of two clusters. Genetic and phenotypic diversity of Sclerotium rolfsii in groundnut fields in
Central Vietnam. Based on internal transcribed spacer (ITS) ribosomal DNA sequence analyses, three distinct groups were
identified among a total of 103 randomly selected S. rolfsii field isolates, with the majority of the isolates (n = 90) in one ITS
group. Application of tebuconazole 2%DS @ 1g/kg seed to groundnut kernels prior to sowing was found to be highly effective
in the management of stem rot of groundnut   with least disease incidence (7.31%) with higher pod yield (2664 kg/ha) and
benefit cost ratio (5.42).  Integration of seed treatment with carboxin and thiram (Vitavax powder 3g/kg seed) , application of a
pre-emergence fluchloralin (Basalin @1.5 a.i. kg/ ha), furrow application of bioagent three sprayings of hexaconazole (0.005%)
or mancozeb (0.2%) gave the highest yield and showed the least disease incidence. Sclerotium rolfsii-incited stem and pod
rots continue to be major constraints to groundnut production in many groundnut growing regions, since it is a soil borne
disease attention needs to be paid to developing effective field and greenhouse resistance screening techniques. It is important
to understand the mechanisms of resistance to S. rolfsii. Efforts should be made to utilize all feasible components of disease
management into an integrated approach to the problem.
Introduction : Groundnut (Arachis hypogea L.) is a major
legume and important oil seed crop in India which is grown
over an area of 5.31 m.ha. with an annual production and
productivity of 6.93 m.t. and 1305 kg/ha respectively (Anon.,
2012). In Karnataka, groundnut (Arachis hypogaea) is culti-
vated in an area of 0.70 m.ha with production of 0.50 m.t and
productivity being 589 kg/ha (Anon., 2012). Groundnut (Ara-
chis hypogea  L.) is believed to be native to South America
and the Caribbean. The plant was introduced by the Portu-
guese into Africa, from where it was introduced into North
America. It came to India during the first half of the 16th
century from one of the Pacific islands of China, where it was
introduced earlier from either Central or South America. The
oil content of the seed varies from 44 to 50 per cent, depend-
ing on the varieties and agronomic conditions. Groundnut oil
is edible and extensively used as a cooking medium, both as
refined oil and vanaspati. It is also used in soap making, manu-
facturing cosmetics and lubricants. Groundnut kernels are
also eaten raw, roasted or sweetened. They are rich in protein
and vitamins A, B and some members of the B2 group.

Fig 1. Groundnut growing areas in India
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Sclerotium rolfsii Sacc. which is a serious soil borne patho-
gen common in tropical and sub-tropical regions of the world
where high temperature coupled with high humidity is preva-
lent during the rainy season causing severe damage to the
crop with yield losses of over 25 per cent (Mayee and Datar
1998). In India, stem rot of groundnut was first recorded by
Butler and Bisby (1931) and causes yield losses of over 25 per
cent (Mayee and Datar, 1988). An ailment of stem rot of
groundnut causes 13 to 59 per cent yield loss during both the
rainy and summer seasons (Nautiyal, 2002).

Stem and pod rots caused by S. rolfsii occur wherever ground-
nut is grown. They are widely distributed in India and the
USA, and cause serious losses in Bolivia, China, Egypt, In-
dia, Taiwan, Thailand, and the USA. The diseases are also
important in parts of Argentina, Australia, Bangladesh, Brazil,
Indonesia, Israel, Japan, Nepal, Nigeria, New Guinea, Para-
guay, Peru, the Philippines, Senegal, South Africa, and Zim-
babwe. In the USA, stem rot is most severe in the southeast-
ern states.

Symptoms: The symptoms of S. rolfsii include yellowing and
wilting of branches, presence of mustard seed like sclerotia at
the site of infection.

Discoloration on an
infected branch

Wilting of multiple
branches

White fungal growth
on the branches

Mustard size sclerotia on
the soil

* The name Sclerotium rolfsii was given by
Saccardo (1911),
who characterized the fungus as an imper-
fect form without
asexual spores.
* Sclerotium rolfsii  is a soil borne fungus.

* It is  a polyphagous and facultative para-
site.

Taxonomy
* The species was first described in 1911 by Italian mycolo-
gist Pier Andrea Saccardo.

* He placed the species in the old form genus Sclerotium,
naming it Sclerotium rolfsii.

* In 1932, Mario Curzi discovered that the teleomorph (spore-
bearing state) was a corticioid fungus and accordingly placed
the species in the form genus Corticium. With a move to a
more natural classification of fungi, Corticium rolfsii was
transferred to Athelia in 1978.

Taxonomical position
Group       : True fungi
Kingdom  : Fungi
 Phylum   : Ascomycota
Class        : Dueteromycets
Order       : Agonomycetales
Family     : Aganomycetaceae
Genus     :  Sclerotium
Species    : rolfsii

Perfect stage: Athelia rolfsii
Scientific classification
Kingdom   : Fungi
Phylum      : Basidiomycota
Class          : Basidiomycetes
Order         : Atheliales
Family        : Atheliaceae
Genus        : Athelia

Host range
Sclerotium rolfsii has an extensive host range; at least 500
sp in 100 families are susceptible.
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• Allium (Onion, garlic) Amaryllis
• Ananas (Pineapple)               Apium (Carrot, celery)
• Arachis (Peanuts)                  Beta (Beet)
• Brassica                                   Capsicum (Pepper)
• Chrysanthemum Cichorium  (Endive, escarole)
• Citrullus (Watermelon) Coffea (Coffee)
• Colocasia (Taro) Cucumis (Cucumber, melon)
• Cucurbita (Squash) Cynara (Artichoke)
• Cynodon (Bermudagrass) Dianthus (Carnations, pinks)
• Delphinium Digitaria (Crabgrass)
• Dioscorea (Yam) Glycine (Soybean)
• Gossypium (Cotton) Hemerocallis
• Hibiscus Hosta
• Ipomoea (Sweet potato) Iris morning glory)
• Lactuca (Lettuce) Lagenaria (Gourds)
• Lycopersicon (Tomato) Mangifera (Mango)
• Medicago (Alfalfa) Musa (Banana)
• Narcissus Nicotiana (Tobacco)
Variability
Genetic and Phenotypic Diversity of Sclerotium rolfsii in
Groundnut Fields in Central Vietnam. (Le et.al., 2012).
Survey showed that the incidence o stem rot of groundnut
caused by S. rolfsii ranged from approximately 5 to 25%. Fur-
thermore, a gradient in stem rot disease incidence was ob-
served across central Vietnam with an increase in disease
incidence from the northern to the southern field sites (Fig.
1). This might be related to the effect of temperature on dis-
ease development because, along with the lower latitude, the
average daily temperature increases from the north to the
south of Vietnam. For two of the four provinces (i.e., loca-
tions B and C), the disease incidence of groundnut plants
cultivated in clay loam soil was significantly higher than in
sandy soil (Fig. 2).

Fig 2.Map of Vietnam showing the provinces where the
incidence of stem rot of groundnut was monitored in 2009

and where Sclerotium rolfsii isolates were collected.

Genetic diversity of S. rolfsii. In total, 198 purified S. rolfsii

isolates, obtained from more than 400 randomly collected

samples from different host plants (groundnut, tomato, and

taro) in the four provinces and in the remote upland region

were subjected to ITSrDNA sequence analysis. Phylogenetic

analysis of the ITS-rDNA sequences of the reference iso-

lates of S. rolfsii (i.e., isolates for which ITS-rDNA sequences

are present in the National Center for Biotechnology Infor-

mation database), revealed three main groups designated ITS

groups 1 to 3. Most isolates (n = 90) collected from central

Vietnam belong to ITS group 1 and were identical to refer-

ence isolates of S. rolfsii that were previously collected from

groundnut, tobacco, and sweet pepper. The three isolates in

ITS group 2 were collected from the remote upland region of

Nghe An province and cluster with an S. rolfsii isolate col-

lected from Ascocenda orchids in Florida (12). Of the 10 iso-

lates in ITS group 3, 8 were collected in Quang Nam province.

Growth rate and sclerotial characteristics. S. rolfsii is noto-

rious for its high growth rate in vitro (2,28,29). Indeed, the 103

Vietnamese isolates tested here exhibited a high growth rate

of 0.28 to 0.79 mm h–1. On average, isolates from ITS groups

1, 2, and 3 showed no significant differences in growth rate.

On PDA, the S. rolfsii isolates produced typical silkywhite

mycelium and brown or dark brown sclerotia. For the 103

isolates tested, considerable variation was observed in the

time to form sclerotia, their maturation time, and their number

and size. For example, the number of sclerotia formed per

plate after 21 days of incubation ranged from 79 to 1,080 and

their size from 0.88 to 2.24 mm. When comparing the sclerotial

traits, the three isolates in ITS group 2 were different from the

isolates in ITS groups 1 and 3. ITS group 2 isolates produced

substantially fewer sclerotia per plate; also, the average matu-

ration time and sclerotial diameter were approximately two

times greater than for isolates of ITS groups 1 and 3.
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Fig 3.Phenotypic characteristics of mycelium and sclerotia of three Sclerotium rolfsii isolates belong-
ing to internal transcribed spacer ribosomal DNA groups 1 (A), 2 (B), and 3 (C). A 5-mm-diameter
mycelial agar plug was inoculated in the center of a 9-cm-diameter potato dextrose agar plate and

incubated at 25°C. All isolates have the typical white-silky mycelium with round or irregular, light- to
dark-brown sclerotia.

Molecular variability among the isolates of Sclerotium rolfsii
causing stem rot of groundnut by RAPD, ITS-PCR and RFLP
(Prasad et al., 2010).
Characterization of S. rolfsii isolates by RAPD
Five random primers viz., OPA-01, OPA-12, OPA-17, OPA-18
and OPA-20 generated reproducible polymorphism among the
eight isolates. Amplified products with all the primers have
showed polymorphic and distinguishable banding pattern
indicating the genetic diversity among all isolates of S. rolfsii.
A total of 221 reproducible and scorable polymorphic bands
ranging approximately as low as 100 bp to as high as 2500 bp
were generated with five primers among the eight isolates
characterized. The primer OPA-01 amplified two unique frag-
ments of approximately 100 bp and 250 bp in case of KSr19
isolate. Primer OPA-12 amplified specific bands of 1400 bp
and 1500 bp in case of KSr15 isolate. Moreover, 600 bp frag-
ment was absent in case of CSr1 isolate compared to other
isolates. OPA-17 primer yielded a specific fragment approxi-
mately 200 bp in case of isolates CSr9 and KSr17 and absent
in all other isolates. The 700 and 650 bp bands were specifi-
cally amplified in case of isolate KSr20 showing the polymor-
phism among the isolates. The primer OPA-18 amplified a
unique band of approximately 500 bp in case of CSr1, 575 bp
in case of CSr9 and 750 bp in case of KSr20. Primer OPA-20
amplified a fragment of 1000 bp and 1050 bp both in case of
KSr15 and KSr17 isolates.

Management:
Biological control
Biological control of groundnut stem rot caused by Sclero-
tium rolfsii (Sacc.) (Karthikeyan et al., 2006 ).
 Pot culture experiments were conducted in the greenhouse
to study the influence of antagonists found to be effective in
vitro and three oilcakes on stem rot incidence. Earthen pots
of 20 cm-diameter were filled with 1 kg of potting medium (red
earth: sand: farmyard manure at 1:1:1 w/w/w). Oil cakes were
applied at the rate of 5 g/kg of soil and mixed thoroughly.
After two days talc-based formulation of T. viride (16107 CFU/
g) or P. fluorescens (16108 CFU/g) was delivered at the rate of
5 g/kg soil. The pathogen inoculums was applied a week later

at the rate of 10 g/kg of soil. Three seeds were sown in each
pot after a day. Four replicates were maintained for each treat-
ment. The following treatments were included in the experi-
ment (1) T. viride, (2) P. fluorescens, (3) mahua cake, (4) neem
cake, (5) pungam cake, (6) T. viride and mahua cake, (7) P.
fluorescens and mahua cake, (8) T. viride and neem cake, (9)
P. fluorescens and neem cake, (10) T. viride and pungam cake,
(11) P. fluorescens and pungam cake, (12) carbendazim 0.1%
and (13) pathogen inoculated control. AT 60 DAS, stem rot
incidence was the minimum (3.75%) with the combined appli-
cation of  T. viride and mahua cake. There was a reduction of
90.62% in disease incidence over control. This treatment was
on a par with the combination of T. viride and neem cake
(5.00%). Soil application of P. fluorescens recorded 15.00%
disease incidence. Among the combinations of P. fluorescens
with oilcakes, the rhizobacterium with mahua cake was highly
inhibitory to stem rot incidence (5.62%) at 60 DAS. A highest
disease incidence of 39.98% was observed in control.

Chemical control:
Tebuconazole: A new triazole fungicide molecule for the
management of stem rot of groundnut caused by Sclerotium
rolfsii. (Sunkad 2012).
 A field experiment was conducted at Main Agricultural Re-
search Station, Raichur, Karnataka for two seasons. Ground-
nut cultivar, KRG-1, susceptible to Sclerotium rolfsii was
sown in 5 x 3 sq. m sick plots during rainy season in 2002 and
2003. The experiment was laid out in a randomized block de-
sign with three replications and seven treatments as men-
tioned below.T1 - Tebuconazole 2% DS @ 0.75 g/kg seed; T2
– Tebuconazole 2% DS @ 1.00 g/kg seed; T3 - Tebuconazole
2% DS @ 1.25 g/kg seed; T4 - Mancozeb 75WP @ 3.00 g/kg
seed; T5 - Carbendazim 50% WP @ 2.00 g/kg seed; T6 –
Trichoderma viridae @ 4.00 g/kg seed; T7 - Untreated con-
trol. The test fungicides at different concentrations along
with bioagent Trichoderma viridae were applied to ground-
nut seed kernels prior to sowing. The observation on disease
incidences of stem rot was recorded a week before the har-
vest of the crop. All the plants were counted for stem rot
incidence and ten diseased plants were physically examined
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for number of pods showing complete or partial rotting. The
data were converted into per cent disease incidence. The pod
yield was recorded from the whole plot and converted to per
ha.
Farm trials (FT) and large scale demonstration trials (LSD)
Based on the experimental results over two seasons during
2002-03, farm and large scale trials were conducted to test the
efficacy of best treatment that is tebuconazole (1g/kg seed) in
comparison to a recommended fungicide of carbendazim (3g/
kg seed) in farmers fields.
Seven farm trials (1000 mt2 area each) were laid out in farmers
fields of Raichur and Gulbarga districts in addition to one
large scale trial (8000mt2) in Raichur district with a spacing of
30x10 cm during kharif, 2004 and 2005. All the recommended
package of practices for tillage, manuring and irrigation etc.
were followed. Two treatments include tebuconazole 2% DS
(1g/kg) in comparison with a recommended fungicide of
carbendazim (3g/kg seed) were selected for trials to confirm
their efficacy against the disease in 6 farm trials and one large
scale demonstration trial. The test fungicides were applied to
groundnut seeds a day prior to sowing and shade dried. In
each fungicidal treatment, the observation on incidence of
stem rot and dry pod yield were recorded as mentioned above.
Results  indicated that tebuconazole @ 1.25g/kg seed was
found highly effective in reducing the incidence of stem rot
followed by its lower dosage that is tebuconazole @ 1.00g/
kg seed, they were on par each other and significantly differ-
ent from lower dosage (Tebuconazole @ 0.75g/kg) in addition
to other fungicidal treatments. The fungicides viz., mancozeb,
carbendazim and Trichoderma viridae were also effective in
controlling the disease but they were not superior to
tebuconazole (1-1.25g/kg). Significantly least disease inci-
dence of 6.71% was recorded in tebuconazole @ 1.25g/kg
while, it was 7.31 per cent in tebuconazole @ 1.00g/kg when
compared to tebuconazole @ 0.75g/kg (9.86%), mancozeb
(13.31%), carbendazim (11.31%) and Trichoderma viridae
(10.26%). With regard to cost benefit ratio, tebuconazole @
1.00g/kg recorded highest BC ratio when compared to all other
fungicidal treatments. The treatment recorded BCR of 5.42
while, it was slightly less (4.86 and 5.20) in case of its higher
dosage (1.25g/kg) and lower dosage (0.75g/kg) respectively.
Further, the treatment (Tebuconazole @ 1.00g/ kg) was supe-
rior to a recommended carbendazim with respect to increase
in groundnut yield. An overall increase in yield of 11.50 per
cent was obtained in the treatment over recommended
carbendazim in farm trials and large scale demonstration tri-
als. Seed treatment of tebuconazole @ 1.25g/kg followed by
its lower dosage (1.00g/kg seed) was found significantly su-
perior in the management of stem rot with least disease inci-
dence and higher pod yield in experimental trials as well as
farm and large scale demonstration trials. From the farmers
point of view, the treatment which gives maximum returns is
more important than a mere control of the disease.

Resistant varieties:
Relative resistance in groundnut genotypes to pod rot dis-
ease. (Gopal et al., 2006). Ten genotypes, three belonging to
Virginia bunch (A. hypogaea var. hypogaea) (TCG 1525, P
1269710, NCAc 38), and two belonging to Virginia runner (A.
hypogaea var hypogaea) (Haryanawadi) (NO 8-2), four be-
longing to valgaris (A. hypogaea var. fastigiata) (SS 34, VRR
472, Tai son (Jewel Nut) and P1268559 (NCAC 10121) and two
belonging to Spanish (A. hypogaea var. vulgaris) (NCAc
18019 and RR5290) were highly resistant to stem and pod rot
pathogen of groundnut.
Twenty advanced groundnut genotypes were sown in the
plot where the high incidence of pod rot disease was occur-
ring every year. Each genotype was sown in a plot size of 5 x
0.9 M with a spacing of 30 x 10cm. Shells of previously pod
rot infected pods were powdered and applied in the furrows
at the time of seeding in both the years. Recommended pack-
age of practices were followed to raise the crop. All the geno-
types were harvested as per their maturity. Pod rot severity
was recorded by adopting 1-5 scale based on area of spots
covered on pods and per cent disease index (PDI) was calcu-
lated. Based on mean disease index, the genotypes were
grouped into five categories viz., immune (disease free), re-
sistant (0.1-10 PDI), moderately resistant (11.1 to 30 PDI),
susceptible (30.1 to 50 MDI) and highly susceptible (> 50
MDI).
The results clearly indicated that genotypes varied in sever-
ity of the pod rot incidence. Among the genotypes, the PDI,
PI and PPI were in the range of 38.8 to 65.9, 39.9 to 94.4 and 9.3
to 90.8, respectively. The susceptible checks, JL 24 and KRG
1 scored the severity of 54.6 PDI and 58 PDI, respectively.
The test genotype, Dh 39 recorded 65.9 PDI followed by Dh
40 (64.8 PDI) and Dh 41 (63.6 PDI). The lowest PDI of 38.8 was
scored by INS 9013 followed by R 8808 (38.8), R 8972 (38.9)
and ICGV 86885 (39.2).

Integrated disease mangement
Integrated management of stem and pod rot of groundnut.
(Rakholiya  and Jadeja 2010)
Integration of seed treatment with carboxin and thiram
(Vitavax powder 3g/kg seed) , application of a pre-emergence
fluchloralin (Basalin @1.5 a.i. kg/ ha), furrow application of
bioagent three sprayings of hexaconazole (0.005%) or
mancozeb (0.2%) gave the highest yield and showed the least
disease incidence.

Conclusion:Sclerotium rolfsii-incited stem and pod rots con-
tinue to be major constraints to groundnut production in
many groundnut growing regions, since it is a soil borne
disease attention needs to be paid to developing effective
field and greenhouse resistance screening techniques. It is
important to understand the mechanisms of resistance to S.
rolfsii. Efforts should be made to utilize all feasible compo-
nents of disease management into an integrated approach to
the problem.
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STUDIES ON STERILITY MOSAIC DISEASE OF PIGEONPEA
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Abstract: Pigeonpea is an important pulse crop in Karnataka, India. Sterility mosaic (SMD) is the most damaging disease of
pigeonpea (Cajanus cajan). SMD is transmitted by an eriophyid mite, Aceria cajani, is a major problem of pigeonpea. The
disease is sometimes referred to as the “Green Plague”. At flowering time, affected plants remains green with excessive
vegetative growth and have no flowers or seed pods. Under congenial conditions, it spreads rapidly like a plague, leading to
severe epidemics. Affected plants show complete or partial cessation of flower production (sterility), mosaic or chlorotic
ringspot symptoms on leaves, excessive vegetative growth, stunting and reduction in leaf size. The nature of inheritance of
SMD in resistant (BRG 3 and ICP7035) and susceptible (ICP 8863 and TTB 7) genotypes. Visual observations recorded for leaf
colour and texture revealed that the leaves of resistant genotypes were dark green and leathery textured while, that of
susceptible individuals were light green and non-leathery indicating leaf traits to be associated with SMD resistance in the
parents. Modern molecular breeding methods together with the power of genomics and genetic resources developed through
the PGI should revolutionize pigeonpea crop improvement, and consequently benefit farmers and consumers of this important
pulse crop of India and the semi-arid regions of the world.
Pigeonpea (Cajanus cajan) is a short lived perennial grain
legume belonging to Cajaninae subtribe of the economically
most important leguminous tribe Phaseoleae. It is widely
cultivated as an annual crop in semiarid tropics. It plays an
important role in food and nutritional security because it is a
rich source of proteins, minerals and vitamins. Its seeds are
mainly consumed as split peas soups or ‘dal’ but a significant
proportion is also eaten as a green pea vegetable and as whole
grain preparation. Its stems provide a good source of fuel
wood.

Common names are Pigeonpea, Arhar,  Red gram, Tur , Thogari
(kannada).
The biotic stresses are considered as one of the main reasons
for limiting the yields in pigeonpea. More than 210 pathogens
have been reported to infect pigeonpea Nene (1996), which
includes fungi, bacteria viruses, nematodes and phytoplasma.
Among them, few are considered as economically important
which includes Fusarium wilt, sterility mosaic virus (SMD),
Phytopthora blight (PB), nematodes, Macrophomina root rot
and Alternaria blight which cause considerable yield losses
in Pigeonpea in Indian subcontinent (Reddy et al.,1998). SMD

is caused by a virus and transmitted by eriophyid mite, Aceria
cajani.
Characteristic disease symptoms are complete or partial ces-
sation of flower production (sterility), mosaic or chlorotic
ringspot symptoms on leaves, excessive vegetative growth,
stunting and reduction in leaf size.

 Plate 1. Close up view of healthy and sterility mosaic
infected plants at flowering stage (D- diseased plant, H-

healthy plant)
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Nutritional Quality: Pigeonpea consists of 22 % protein,
which is almost 3 times that of cereals, other nutrients such
as- fibre, ash, fat, magnesium, manganese, and copper. They
also contain high levels of amino acids methionine, lysine,
and tryptophan.

Pigeonpea sterility mosaic disease (PPSMD)
Mitra (1931) was the first to report the disease from Pusa,
Bihar. McRae (1932) failed to transmit the disease by sap in-
oculation. Capoor (1952) was the first to report successful
graft and mechanical transmission and established infectious
nature of the disease. Seth (1962) successfully proved an
eriophyid mite (Aceria cajani channabasavanna)to be the
vector.

Fig. 1. Effect of SMD infection of pigeonpea yield. Maxi-
mum yield loss results when infection takes place when

crop <45 days old

About 80% of the total pigeonpea production in Karnataka
state is confined to Bidar and Gulbarga districts. This region
was regarded as “pigeonpea bowl” of Karnataka. SMD is a
major problem in this area, and the disease was occurring in
severe proportion every year. To understand the reasons for
high disease incidence, surveys were conducted. SMD was
assessed based on symptoms and random testing of plants
by DAS-ELISA to confirm virus infection.

Fig. 2. Relationships of three PPSMV isolates: Patancheru
(P), Bangalore (B) and Coimbatore (C).

The PPSMV isolates present on pigeonpea at Patancheru,
Andhra Pradesh (P), Bangalore, Karnataka (B), and
Coimbatore, Tamil Nadu (C), were found to be different (Table
1). Analysis of the virus isolates at these locations showed
that they were indistinguishable serologically in ELISA and
at the genome level using reverse transcription– polymerase
chain reaction (RT-PCR) with primers based on the sequence
to part of RNA 5. However, in Western blot analysis to detect
the PPSMV-specific 32-kDa protein in leaf sap, isolate C was

clearly distinguished from the other two isolates in reacting
only weakly with antiserum to isolate P.

Furthermore, the protein specifically associated with the VLP
preparations of isolate C had a size of c. 35 kDa, and not 32
kDa as with isolates P and B. This difference in the size of the
VLP-associated protein may be due to the fact that they do
differ in size or that all three isolates have a protein of 35 kDa
but that those in preparations of isolates P and B are readily
degraded to 32 kDa. Whatever the precise reason for the
difference in size, isolate C is clearly different chemically as
well as biologically from the other two isolates. The basis for
the breakdown in PPSMV-resistant genotypes seems there-
fore to be due to regional variation in PPSMV isolates (P. L.
Kumar and A. T. Jones).

Tenui-like virus of asymmetric morphology. Virus particles
are highly flexuous and irregularly branched filaments mea-
suring 3-8nm. Virus contain a 32 kDa coat protein and 4-5
segmented RNA of size 0.8-3.5 kilo bases

Mite vector (Aceria cajani) : Visible only under
stereomicroscope(at least 40X). Short life cycle (<2 weeks)
egg, two nymphal and adult stage. Two pairs of legs at the
anterior end. Dispersal is passive mainly by wind current.
Presence of A.cajani on pigeonpea goes unnoticed  because
there is no visible injury. Population will be more under warm
and humid condition

Transmission: Eriophyd mite (A.cajani) transmits PPSMV in
a semi persistent manner. The transmission efficiency of a
single eriophyid mite is 53%, when >5mites per plant are used
100% transmission. The infection is most damaging when it
occurs early in the season. Even single mites can transmit
PPSMV. There is no transovarial transmission.

Plate 1. Eryiphoid
Mite Aceria cajani

 Biology and habitat of mite vector Aceria cajani

EGGS 30-40 µm, parallel & rounded at the ends, loosely
attached to filamentous trichomes of the veg
etative terminals & often protected by bud
scales. Eggs are slightly smaller & milky white
rather than pale yellow , hatch in 4-5 days.

NYMPHS I- stage- not determined , II stage ,48-hrs to 5
days.

ADULT At the end of II nymphal stage mite attaches its
caudam to leaf and moults to adult (200- 250µm
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long)in 24 hours. Total life cycle is >2 weeks.
MALE Smaller than female, deposits stalked spermato

phores firmly attached to leaf with an expanded
base.

FEMALE Parellel ribbed flap covering the genitalia. Lays
1-3 eggs daily.

Screening techniques available pigeonpea germplasm lines
for sterility mosaic disease(SMD)
• Twig tying technique
• Leaf stapling technique
• Infector hedge technique
Spreader row technique

Plate 2. Leaf stapling technique

Effective method of managing virus diseases of crop plants is
by using resistant varieties which is most economical, inex-
pensive and eco-friendly for resource poor farmers in com-
parison to chemicals.  The cost of cultivation with disease/
pest resistant varieties was found to be less in comparison to
other methods. Technologies are already available for pre-
cise screening for virus resistance for developing broad based
durable SMD resistance pigeonpea genotypes

Table 1. Resistant and susceptible reaction of F1 hybrids to SMD indicating recessive nature of genes governing  resistance
in FI hybrids.

F1 hybrids Total plants R S Diseased incidence Disease reaction
ICP 8863x ICP 7035 15 - 15 100 S
TTB 7 XBRG 3 16 - 16 100 S
BRG 3X ICP 7035 14 14 - 0 R
TTB 7 X ICP 8863 16 - 16 100 S

R= Number of resistant plants; S= Number of susceptible plants, ‘-’Indicates no plants The F1
hybrids of the susceptible × resistant cross combinations (TTB 7 × BRG 3 and ICP 8863 × ICP 7035)
were susceptible indicating susceptibility to be dominant over resistance. Similar studies showing
susceptibility controlled by dominant genes have been reported. (Singh et al., 1983; Ganapathy et al.,
2009; Gnanesh et al., 2010).

Towards genome sequencing of pigeonpea
At the inception of the PGI, a clone-by-clone approach was
proposed to sequence the pigeonpea genome in Phase 3.
However, recent developments in sequencing technologies.
suggest possible revisions to this approach. NGS technolo-
gies can ‘‘democratize’’genome sequencing for crops with
little political and/or research support (Varshney et al., 2010)
such as pigeonpea. Although complete genome sequence
would require more extensive resources, we anticipate that

existing genomics resources (BACs, BES, transcript se-
quences, high density molecular maps) together with NGS
technology could allow the assembly of a significant fraction
of the low copy genomic portions of the genome (euchroma-
tin) in the near term, which in itself should revolutionize mo-
lecular breeding in pigeonpea. Ongoing rapid advances in
sequencing technologies are likely to make complete genome
sequencing in pigeonpea achievable in the not too distant
future.

Conclusion: In many crop species, genomic tools and ap-
proaches have enhanced the precision and efficiency of pre-
diction of phenotype from genotype (Varshney et al. 2005a)
and have been instrumental in developing superior geno-
types and varieties. However, until recently appropriate ge-
nomic tools were not available in pigeonpea. The PGI con-
sortium, during the last 3 years, has been very successful in
developing a significant amount of genetic and genomic re-
sources in pigeonpea, with the majority of the data already in
the public domain, or nearly so. Generation of a variety of
genetic and genomic tools such as mapping populations,
mutant population, different kinds of molecular markers.
Molecular markers identified from these approaches that are
associated with traits of importance to breeders should ac-
celerate pigeonpea improvement via marker assisted selec-
tion (MAS) or transgenic approaches. Largely through the
efforts of the PGI, In summary, modern molecular breeding
methods together with the power of genomics and genetic
resources developed through the PGI should revolutionize
pigeonpea crop improvement, and consequently benefit farm-
ers and consumers of this important pulse crop of India and
the semi-arid regions of the world.
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ABSTRACT : Women are an indispensable constituent of  any economy. Throughout the world, rural women historically have
played, and continue to play an important role in farming system. Overall, women’s involvement in farming varies from region
to region, and even within regions, visible variation can be seen. Likewise their involvement in irrigation ecosystem varies from
that of dry land ecosystem. But irrespective of dryland or irrigation ecosystem  she is involved in various drudgery prone
activities. An attempt was made to assess physiological stress exerted by farm women in farm   and non farm activities in
Raichurtaluka. Personal profile of women farmers was collected through interview schedule, performance of women in paddy
cultivation irrespective of dry direct sown or transplanting method and the physiological stress exerted by women in non farm
activities was assessed through Rapid Entire body Assessment Scale (REBA) . By simple random sampling, 30 women were
selected in Raichurtaluka. Seventy percent were 40 years of age and educated up to5th standard.  About95  percent were
dependent on paddy cultivation for livelihood. Sixty three percent women had income in the range of Rs 5,000 to 10,000/-.
Uprooting of seedlings, tying into bundles,  loading to tractor, unloading, distributing to other coworkers from a centralized
place, and transplanting, weeding were the major activities performed by women in transplanted paddy, while weeding was the
major activity performed in dry Direct sown paddy. Among domestic activities cooking, collecting water, fuel,collecting fodder,
grazing watering the animals were the major activities involving more physical strain. Weeding activity was done by 93.33
percent respondents. REBA results showed that 40 percent  of the activities performed both in farm and in home were in a score
range of 10-14 which means that they were in high risklevel.
Introduction : The women is the backbone of the agricultural
workforce, but worldwide her hard work has mostly been un-
paid. She does the most tedious and back-breaking tasks in
agriculture, animal husbandry and homes. The research ef-
forts at the ICAR institutes have been tried to relieve her of
the drudgery by providing time and laboursaving  tools  Vo-
cational trainings are also being conducted to impart skills to

undertake different vocational skills. In extension activities
the women is now centre point and activities are being
planned keeping her in view. Her enlightenment will change
the face of the rural India. Women are involved in various
activities related to agricultural and allied enterprises and
some of these activities have found to have profound health
risks on women. Many of the important activities in animal
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husbandry were also performed by women besides fulfilling
their responsibilities as home makers (Randhawa and Chandra
1993). Several researchers have studied and confirmed. that
women work for 14-18 hours daily (Ancheta 1982;Kaur and
Punia 1986) on livestock raising, fetching fodder, farming op-
erations, collecting fuel and water from far off places and
expend more total energy a day as compared to men. Paddy
cultivation work puts more stress on the musculoskeletal sys-
tem. Especially the transplanting activity is a tedious opera-
tion which is normally performed by women power in upright
bending posture. A woman has to dip her hand 6000-7000
times for transplanting of paddy seedlings in standing water.
This posture when continued for years together results in
low back pain (LBP) and spinal disorders. Work related mus-
culoskeletal disorders are caused due to frequent bending,
pulling or pushing of muscle, overexertion, adoption of awk-
ward postures used for task completion. Therefore, this study
was an attempt to provide an objective measure of the pos-
tural discomfort of women workers with the application of
REBA (Rapid Entire Body Assessment).

Material and methods : Because Raichur district is known for
paddy cultivation, the women involved in different activities
were selected purposively. Non-probability sampling method
was used to draw  the  sample, a sample of thirty women
farmers under the On Farm Testing  was recruited for the
study from Kasabe camp. These women farmers belonged to
the age group of 20 -48 years. All these respondents did not
have any complaints of illness during the study period.The
general profile of the women was elicited using the schedule
developed for the purpose. Rapid Entire Body Analysis
(REBA) tool  developed by  Hignett  and McAtamney (2000)
to assess the Musculoskeletal disorders was used.

Results and Discussion : It is obvious from the Table 1 that
majority of  the women respondents (70 %) were in the age
group of 30 years and above. It means only adult members of
the family were doing the farm and non-farm activities. More
than half of the respondents  (53.33%) were educated up to
high school level, which showed a good sign of educational
status of the village. Majority of the respondents (90 %) be-
longed to nuclear families. Seventy percent were 40 years of
age and educated up to 5th standard.  About 95  percent were
dependent on paddy cultivation for livelihood. Sixty three
percent women had income in the range of Rs 5,000 to 10,000/
-.
Table.1.Background Information of the Women Respondents

Sl.
No. Parameters Category Percentage
1 Age Middle age

(30 years and
above) 21  (70)
Young (25-30) 9 (30)

2 Education Primary 5 (53.33)
Middle 9 (30)

Highschool 16 (53.33)
3 Occupation Agriculture 20 (66.67)

Agriculture and
livestock 10 (33.33)

4 Income Low (<5000) 13(36.67)
Medium
(5000-10,000) 19 (63.33)

Two-thirds of the women respondents (66.67%)were depen-
dent on agriculture particularly working in paddy fields as a
source of livelihood.

Table 2. REBA scores for  farm and non-farm activities
performed by women

Sl.
 No. Activity REBA Score Risk level
1 Sowing 11 Very High
2 Weeding 14 Very High
3 Uprooting the seedlings 10 High
4 Bundling 6 Medium
5 Loading 10 Very High
6 Unloading 10 Very High
7 Transplanting 14 Very High
8 Cooking 9 High
9 Collecting water 12 Very High
10 Collecting fuel 12 Very High
11 Collecting fodder 12 Very High
12 Grazing the animals 7 Medium
13 Cleaning vessels 6 Medium

The findings related with assessment of postural discomfort
are given in Table 2. Various postures of neck, trunk and leg
in group A (plus load/force), upper arms, lower arms and wrists
in group B (plus coupling) along with activity score were
observed and analyzed. The risk levels according to REBA
Scores are 1-Negligible, 2-3 Low, 4-7 medium, 8-10 High and
11-15 very high.It was found that, out of 13 listed activities
eight activities were in very high risk level indicating the
women who are involved in these activities  are more prone
for musculoskeletal disorders. Of these activities  manual
transplanting, manual uprooting and weeding were further
assessed for their discomfort level as perceived by women
(table 3). It was revealed by the results that, all the respon-
dents reported that they experience pain or discomfort in
neck, elbow, wrist, lower back, upper back, hips/thighs, knees
and feet as it required constant bending for eight hours in
water while transplanting paddy. Similarly for uprooting and
weeding activity all the respondents complained neck pain,
pain in right shoulders,  right elbow, and right wrist. All the
respondents in manual weeding complained knees and an-
klet pain.
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Table 3. Prevalence of musculoskeletal pain/discomfort in performing farm activities

Body parts Manual transplanting Manual uprooting Manual weeding
Neck 30(100) 30 (100) 30(100)
Shoulder
Right 30(100) 30(100)
Left 18(60) 18(60)
Both 30(100) 12(40) 12(40)
Elbow
Right 30(100) 30(100)
Left 18(60) 18(60)
Both 30(100) 12(40) 12(40)
Wrist
Right 30(100) 30(100)
Left 18(60) 18(60)
Both 30(100) 12(40) 12(40)
Lower back 30(100) 12(40) 12(40)
Upper back 30(100) 12(40) 24(80)
Hips/thighs 30(100) 8(24) 24(80)
Knees 30(100) 24(80) 30(100)
Ankles/feet 30(100) 8(24) 30(100)

The results are in line with the studies conducted by
Gangopadhyay et al. (2005) where in they assessed the  pos-
tural discomfort level of agriculture farmers, In that  study
fifty male and fifty female preadolescent agricultural workers
were randomly selected and a detailed postureanalysis was
performed with the Ovako Working Posture Analysis System
(OWAS) 2003. He  observed that agriculture workers worked
continuously in awkward postures during certain agricultural
activities. Consequently they suffered from discomfort in dif-
ferent parts of their body.Rapid Entire Body Assessment score
as an indicator of drudgery in weeding, revealed that, the
manual weeding was the highest  REBA score (14) as com-
pared with other methods of weeding,  which  adds to the
aggravation of Work Related Musculoskeletal
disorders(Kammar and Katti, 2013).Pragya and Seema (2012),
found that  the pain and discomfort with the locomotive or-
gans persisted in manual uprooting and transplanting activi-
ties.

This study has highlighted the potential association between
postural discomforts and rice transplanting activity. Thus, it
can be concluded  that manual uprooting and transplanting is
more physically demanding activity as  compared to mechanical
uprooting and transplanting activity. Most of the times work-
ers adopted standing, bending and sitting posture for per-
forming manual and mechanical rice transplanting. They were
not taking proper rests in between and during the activities.
Respondents involved in manual method were suffering from
high level of MSDs in back, neck, shoulders, legs and  thighs
whereas very low level of MSDs was found in farm workers
performing the activity using mechanical uprooting and trans-
planting. Thus it can be concluded that through
mechanization,the level of MSDs can be reduced or minimized.
In another study by Karki et al (2012)  women were found to

be significantly working in farm and non farm activities and
due to overexertion of work schedule, they were developing
biomechanical stress and health hazards.

The study implies the need to emphasize on farm mechaniza-
tion for transplanting. The machines so developed need to
be assessed for their ergonomic suitability for both the gen-
der.  The women need to be trained on the safety measures to
be adopted in case of occupational health hazards The medi-
cal insurance for women working in paddy fields  may be
introduced to facilitate good health of farm women. Wher-
ever possible, the judicious use of herbicides may help pre-
venting MSDs among women.
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ENTOMOPATHOGENIC NEMATODES IN BIOLOGICAL CONTROL OF INSECT PESTS
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Abstract: Entomopathogenic nematodes (EPNs) are emerging as promising alternative in insect pest management. These are
highly insect pathogenic  known to parasitize, cause disease and kill the insects . These are soft bodied, non-segmented
roundworms that are obligate or sometimes facultative parasites of insects. Entomopathogenic nematodes occur naturally in
soil environments and locate their host in response to carbon dioxide, vibration and other chemical cues. Species in two
families (Heterorhabditidae and Steinernematidae) have been effectively used as biological insecticides in pest management
programs having host range of over 200 species of insects including many of the major pests.Entomopathogenic nematodes
fit well into integrated pest management or IPM programs because they are considered non-toxic to humans, relatively specific

Introduction : Pests and diseases have become an integral
part of constraints in agricultural production. Among pests,
the losses caused by insects, which constitute the largest
group of metazoans, are significantly higher than others. For
the successful cultivation of crops and to get maximum out-
put each of these pests are to be taken care off. Use of insec-
ticides gained popularity among growers in view of the quick
action. However, due to the increasing awareness about the
persistent residual problems, contamination of food, water
sources, and high cost involved etc. Sole reliance on pesti-
cides is not sustainable because of the associated problems
of environmental degradation and secondary outbreak due
to elimination of natural enemies. Other effective and envi-
ronment friendly methods have to be adopted and this trend
has gained momentum in recent years.

The growing concern about the ill effect of these chemicals
has created a need to develop suitable non-toxic and
ecofriendly strategies involving bio-pesticides as alternatives
to such hazardous chemicals. Biological control offers a tre-
mendous opportunity to supply agriculture with effective
tools for the development of production techniques, which
minimize impacts on human health, livestock and the environ-
ment. The field of agricultural pest control is undergoing a
quiet revolution at ground level and entomogenous nema-
todes are at the root of the uprising representing an important
part of the spectrum of biocontrol agents.Nematodes associ-
ated with insects, referred to as entomophilic, entomogenous
or entomopathogenic are known to parasitize, cause disease
and kill the insects.

EPN types and mode of action: Although nematode families
have been found associated with insects, only two families,
Heterorhabditidae and Steinernematidae have widely been
used as biological control agents. Nematodes in genera
Steinernema and Heterorhabditis are unique among insect
parasitic nematodes due to several reasons. They are widely
distributed infecting more than 250 different species of in-

sects belonging to 10 orders (Poinar, 1979). Heterorhabditids
and Steinernematids have mutualistic association with the
bacteria of the genera Photorhabdus and Xenorhabdus, re-
spectively (Glazer, 1992). The third stage infective juvenile is
a free-living, non-feeding active stage, which is capable of
withstanding adverse climatic conditions and non -availabil-
ity of the host for a long period. Other advantages include a
durable infective stage capable of long term storage, wide
distribution and persistence with no evidence of insect im-
munity, safety to plants and vertebrates, ease of mass pro-
duction and field application with existing spray application
techniques (Glazer and Golberg, 1993).After invading the host
body, nematode releases bacteria from its lumen, which mul-
tiply rapidly in the host haemolymph causing septicemia re-
sulting in the death of the host within 24-72 h. Later, nema-
tode feeds on the host tissues along with the bacteria multi-
ply and emerge as infective juveniles (IJs) in search of new
host, as the host tissues deplete. Since the bacteria kill the
host very quickly, these nematodes have no need to adapt to
a specific host life cycle and therefore, have a wide host
range. Because of these qualities, nematodes have gener-
ated interest in their use as biocontrol agents in integrated
pest management.

Searching Behaviour : An understanding of host finding
strategies will help us properly match EPN species to insect
pests to ensure infection and control.Infective juveniles of
EPNs locate their hosts in soil by means of two strategies
ambushing and cruising (Gaugler et al.,1989).

Ambushing: Entomopathogenic nematodes that use the am-
bushing strategy tend to remain stationary at or near the soil
surface and locate host insects by direct contact (Campbell
et al., 1996). An ambusher searches by standing on its tail so
that most of its body is in the air, referred to as “nictation.”
The nictating nematode attaches to and attacks passing in-
sect hosts. Ambusher entomopathogenic nematodes most
effectively control insect pests that are highly mobile at the
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soil surface, such as cutworms, armyworms, and mole crick-
ets.

Cruising: Entomopathogenic nematodes that use the cruis-
ing strategy are highly mobile and able to move throughout
the soil profile. Cruisers locate their host by sensing carbon
dioxide or other volatiles released by the host. Cruiser
entomopathogenic nematodes are most effective against sed-
entary and slow-moving insect pests at various soil depths,
such as white grubs and root weevils.

Entomopathogenic Nematodes Usage : Worlwide over 80 spe-
cies of EPNs have been identified and 11 commercialized (kaya
and Koppenhofer,1999).The different species of EPNs vary in
the range of insects they attack,environmental needs and sta-
bility in commercial products.A given species of EPN may
also control a particular pest more effectively than another
species.Therefore, the insect pest must be identified before
choosing the EPN species most appropriate for biological
control. Table 1 is a general guide of available EPNs and the
pests and the pests they have been  shown to control.

Table1:Commercial use of entomopathogenic nematode
(EPN) Steinernema andHeterorhabditis as bioinsecticides
EPN species Major pest(s) targeted- as recom

mended by various commercial
companies

S. glaseri White grubs (scarabs, especially
Japanese beetle, Popillia sp.)

S. kraussei Black vine weevil, Otiorhynchus
sulcatus

S. carpocapsae Turfgrass pests- billbugs, cutworms,
armyworms, sod webworms, chinch
bugs. Orchard, ornamental and
vegetable pests- codling moth,
cranberry girdler, dogwood borer and
other clearwing borer species, black
vine weevil, peachtree borer, shore
flies (Scatella spp.)

S. feltiae Fungus gnats (Bradysia spp.), shore
flies, western flower thrips

S. scapterisci Mole crickets (Scapteriscus spp.)
S. riobrave Citrus root weevils (Diaprepes spp.)
H. bacteriophora White grubs (scarabs), cutworms,

black vine weevil, flea beetles, corn
root worm

H. megidis Weevils
H. indica Fungus gnats, root mealybug, grubs
H. marelatus White grubs (scarabs), cutworms,

black vine weevil

EPN Formulations : EPN are available in different formula-
tions (Grewal, 2002). While formulating nematodes, two things
are deemed necessary, a long shelf-life of nematodes and their
ease in application. The simplest method is impregnating a
moist substrate (such as sponge, peat, vermiculite, etc.) with

nematodes. The sponge needs to be squeezed in water be-
fore application, to release the nematodes, whereas nema-
todes from other carriers could be applied directly to the soil
as a mulch. However, these formulations are labour-inten-
sive, require continuous refrigeration and lack economy of
scale and therefore can be used on small scale only. Some of
the better formulations developed include activated charcoal
, calcium alginate (Navon et al., 2002), flow able gels (Georgis
and Dunlop, 1994), wheat flour and attapalgite clay chips .
The calcium alginate formulation increases the shelf-life of S.
carpocapsae up to 3-4 months. However, the disposal of thin
sheets of plastics and time-consuming extraction steps were
some of the problems which rendered this formulation un-
suitable for commercial application. One of the better formu-
lations is Water Dispersible Granules (WDG) which gives a
maximum shelf-life of up to 6 months for the comparatively
storage-stable nematode, S. carpocapsae (Silver et al., 1995).
The improvement in shelf-life was attributed to the induction
of partial anhydrobiosis by a mixture of ingredients in the
formulation such as silica, clays, cellulose, lignin, and starches
(Grewal, 2000). Nematode-infected cadavers have also been
used,but these formulations lack economy of scale since they
involve in vivo production and there are difficulties in dose
determination, storage and application (Shapiro-Ilan et al.,
2001).

In India the latest formulation developed by Multiplex Biotech
Pvt.Ltd., is comprised hydro gel based semi solid cream with
IJs suspension containing 1 million nematodes in a polythene
pouch that can be readily mixed in a water spray tank without
blocking the nozzles. The nematode shelf life of 2-3 months
was achieved at room temperature (27-28 0 C) with maximum
of 80% survival by increasing the nematodes metabolic rate
mixing silica powder (0.1%).  Presently the company is mar-
keting the products of EPN in the name of “Soldier” recom-
mended as soil application for soil dwelling insect pests and
“Bouncer” as foliar application for leaf , fruit,pods stem and
borer insect pests against agriculture, horticulture and forest
insect pests (Divya and Sankar,2009)

Application Methods : Production and application technol-
ogy is critical for the success of EPNs in biological
control.Infective juveniles of EPNs are usually applied using
various spray equipment and standard irrigation
systems.Nematode require a film of water around soil par-
ticles to move through the soil profile in search of a
host.Therefore, it is important to ensure adequate agitation
during application.Enhanced efficacy in EPN applications can
be facilitated through improved delivery mechanisms
(e.g.,cadaver application) or optimization of spray
equipment.Substantial progress has been made in recent years
in developing EPN formulations,particularly for above ground
applications. E.g., water dispersible granules,nematodes on
gel,micronized vermiculite and an aqueous suspension of
nematodes.Bait formulations and insect host cadavers can
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enhance EPN persistence and reduce the quantity of nema-
todes required per unit area.Finally, superior biocontrol appli-
cations with EPNs can also be achieved through strain
improvement.Improved strains may possess enhanced levels
of various beneficial traits such as environmental
tolerance,virulence,reproductive capacity etc.Methods to
imrove EPNs include strain or species discovery or genetic
enhancement via selection,hybridization or molecular manipu-
lation (Grewal et al.,2005).

Table : 2 Commercially available EPN based formulations

Formulation Nema spp Product
Aliginate gel S.carpocapsae Biosafe

Mioplant
Flowable gel S.feltiae Exhibit

Stealth
Clay H.megidis Nemasys-H

Larvanem
Water–dispersible S.carpocapsae Helix
granules

S.feltiae Magnet
 S.riobrave Biovector

Future Directions: One of the important criteria for a suc-
cessful biocontrol agent is   formulation of nematodes into a
stable product, which has played a significant role in com-
mercialization of these biological control agents. The first at-
tempt of formulating entomopathogenic nematode (EPN) was
initiated in 1979, but its best shelf life was about one month.
The successful market introduction of an EPN based product
requires reliable and stable formulations. This has been a dif-
ficult task, because larger markets are demanding a product
with a maximum shelf life that has certain temperature, oxygen
and moisture requirements necessary for their survival and
effectiveness as control agents.
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SUCKING PEST SCENARIO IN MULBERRY AND THEIR MANAGEMENT
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Abstract: Several pests have been reported on mulberry over the years and of late Papaya mealy bug and Spiralling white fly
are becoming serious pests on mulberry. Seasonal incidence of thrips, P. mori, mites, Polyphagotarsonemus latus and white
fly revealed that the highest mean population of these pests was observed during summer months. The population of thrips
showed significant positive correlation with maximum temperature and significant negative correlation with relative humidity.
Studies on the efficacy of insecticides and a botanical against mulberry thrips revealed fipronil, flupyradifurone, imidacloprid,
thiamethoxam and acetamiprid were found to be most effective and were on par with each other in reducing the thrips
population up to five days after spray.

Key words: Sucking pest, Mulberry and Insecticide

Introduction: The sericulture industry has a history of over
4000 years in Asia and is an important part contributing to our
National economy. Mulberry (Morus spp.) a sole food plant

of mulberry silkworms, Bombyx mori L. and is cultivated in
about 1, 70,314 ha in India with the raw silk production of
16,360 MT in 2010-2011. In recent years many pests and dis-
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eases have been reported to be the major limiting factors af-
fecting production and productivity of mulberry. There is
change in the insect pest scenario in mulberry due to changes
in climate and agro ecosystem. The mulberry is infested by
several pests viz., Leaf roller with (31.18% incidence), Bihar
hairy caterpillar (21.72%), Mealy bug (19.21%), Thrips (17.18%),
Cutworm (15.09%) and Spiralling whitefly (12.62%) as reported
by Rajdurai, (2005). Feeding silkworms with such mulberry
leaves resulted in poor development and increased larval
mortality. Consequently, there is a drop in the production of
silkworm cocoons and reduction in profit.

DIVERSITY OF INSECTS IN THE MULBERRY ECOSYS-
TEM

Figure1.   DIVERSITY OF INSECTS IN THE MULBERRY
ECOSYSTEM

The insects collected were identified and grouped in different
orders of inseta. An average of 3388 insects was recorded per
ample. Insects belonging to ten orders were recorded. The
order Hemiptera recorded 60.86 per cent of total insects and
order Hymenoptera recorded 22.05 per cent of insects. The
order Coleoptera recorded 8.65 per cent. Other orders such as
Isoptera, Lepidoptera, Dictyoptera, Odonota, and
Thysanoptera accounted the rest.
                         Mahima Santhi and Prasanna Kumar (2010)

Classification of pests:
Major sap feeders: Mealy bug, Maconellicoccus hirsutus,
Thrips,  Pseudodendrothrips mori Nawa.
Minor sap feeders: Jassid/leaf hopper, Empoasca
flavescens,Spiralling white fly, Aleurodicus dispersus and
Scale insect Saissetia nigra.
Major defoliators: Leaf roller, Diaphania pulverulentalis
Bihar hairy caterpillar, Spilosoma oblique.
Minor defoliators: Cut worm, Spodoptera litura, and Wing-
less grasshopper, Neorthacris acuticeps   nilgirensis.

STATUS OF MULBERRY PESTS: About 50 pests are known
to cause economic injury to the mulberry crop. Based on the
seasonal occurrence, intensity of attack, types of injury in-
flicted to the mulberry crop, the pests have been grouped

under root feeders, stem borers, foliage feeders etc.

In any crop ecosystem, if a pest can be controlled at a low
cost resulting in a potential increase in yield, then that pest in
an economic pest or controlled pest. This is referred to as the
‘economic threshold’. If a pest causes a loss of less than 5
per cent of the yield, infestation is negligible. The pest which
normally cause a loss from 5 – 10 per cent are minor pests and
those which cause a loss of 10 per cent on more of yield are
called major pests.

 USE OF INSECTICIDES:  Usage of insecticides (pesticides)
should be minimized on if possible avoided as silkworms are
sensitive and hence cause mortality or death. However un-
der invariable conditions they can be used provided a safety
period or waiting period is practiced before mulberry leaf har-
vest meant for silkworm rearing. Selected insecticides that
may be used following safe period are, Nuvan (Dchlorvas) at
0.05 % with safe period (SP) of 13 days or 0.01 % - safe period
– 7 days.

Demecron (Phosphomidon) at 0.01 % - safe period 11 days,
0.05 % with SP 13 days. Sevin (Carbaryl) at 0.05 % with SP 11
days or 0.01 % with SP of 9 days. Malathion (Cythion) at 0.05
% - with safe period 13 days or 1.0 % with safe period of 17
days.

The results revealed that waiting periods were different for
different insecticides viz., nimbicidine (seven days), dichlor-
vos (nine days), fipronil(11 days), flupyradifurone and
imidacloprid (15 days each), acetamiprid and thiamethoxam
(21 days each), and spinosad (35 days). The residual toxicity
of insecticides and a botanical on economic parameters of
mulberry silkworm indicated that there was no deleterious
effects of toxicants on silkworm growth and development as
evidenced through non-significant differences in economic
and survival parameters of mulberry dilkworm.
                                                            Jyothi et al., 2013
Incidence of different mulberry pests:
Table1: Incidence of important mulberry pests

Sap feeders  incidence
Thrips 42.55
Mealy bug 20.80
Leaf hoper 20.80
Scale insects 1.65

Among the sap feeders thrips incidence was highest followed
by mealy bug, Leaf hopper and scale insects.
                                  Sathyaprasad and Manjunath (1993)
In Karnataka, crop loss inflicted by mulberry leaf roller, mealy
bug (tukra) and Bihar hairy caterpillar is recorded to 12-15 per
cent, 10-15 per cent and 30 per cent respectively.
                                           Manjunath et al., 2000
Sap feeders:
1. Thrips Pseudodendrothrips mori  (Thysanoptera:
Thripidae):
Biology:  Pseudodendrothrips mori (Niwa) eggs were in-
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serted in the leaf tissue near the midrib and side veins. The
incubation period was 6.17 ± 0.24 days. It has two nymphal
instars, pre- pupa and pupa with duration of 2.70 ± 0.32, 3.53
± 0.40, 1.10 ± 0.21 and 2.30 ± 0.25 days, respectively. The
longevity of male and female was 4.57 ± 0.42 days and 6.70 ±
0.37 days, respectively. Pre-oviposition, oviposition and post
oviposition periods were averaged to 2.17 ± 0.24, 2.23 ± 0.26
and 1.87 ± 0.35 days, respectively and the average fecundity
was 15.30 ± 1.71eggs. The total life cycle was averaged to
20.94 ± 1.17 days.
                                              Jyothi et al., 2012
Nature of damage: In early stage of infestation white streaks
are observed on leaves. In advanced stages, the leaves be-
come yellowish brown on maturity. Nymphs and adults of
thrips lacerate the epidermal leaf tissues and suck the oozing
cell sap leading to damage of guard cells and finally drying of
the leaves. Affected leaves show streaks in the early stages
and blotches in the advanced stage of the attack.

Seasonal incidence of thrips, P. mori revealed that the high-
est mean population of thrips was observed during last week
of January (55.94) followed by first week of February (29.80).
The thrips population was lower during second week of Oc-
tober and first week of January which ranged from 3.13 – 8.18
thrips per three leaves. The thrips population increased from

January and March which ranged from 8.77 to 55.94 thrips
per three leaves (Table 2). The population of thrips showed
significant positive correlation with maximum temperature and
non significant negative correlation with rainfall, rainy days
and had significant negative correlation with relative humid-
ity (Table 3). It was interesting to note that the thrips popula-
tion was higher in the drier months and rainfall, rainy days
and relative humidity had negative effect on the population.
Similarly, in mites and whitefly, the maximum mite population
was recorded during first (5.17 per sq.cm) and second (5.90
per sq.cm) week of February and also in first (4.56 per sq.cm)
and second (5.46 per sq.cm) week of September. The mite
population was lower from third week of September (1.29 per
sq.cm) up to first week of January (2.91 per sq.cm) (Table 2)
and the population of mites showed non-significant positive
correlation with maximum temperature and rainfall whereas,
non-significant negative correlation with minimum tempera-
ture, rainy days and relative humidity (Table 3). It was evi-
dent from the study that increased temperature has direct
influence on increased mite population. The white fly inci-
dence was noticed from January to April and was very less.
The highest population of white fly was recorded in the month
of April (3.93 per three leaves). During the study period, natural
enemies’ viz., coccinellids, spiders, predatory mites and preda-
tory thrips were recorded
                                                             Jyothi Patil et al., 2013

Table 2. Seasonal incidence of different pests and natural enemies in mulberry ecosystem

Date wise ISW *Thrips/ *White fly *Predators
top three *Mites/ three Coccinellids
leaves cm2 leaves /Plant Spider/ Plant Predatory mites/cm2

25-07-2011 30 12.10 0.00 0.00 0.25 0.30 0.00
01-08-2011 31 15.80 0.00 0.00 0.20 0.30 0.00
08-08-2011 32 12.01 0.00 0.00 0.40 0.30 0.00
17-08-2011 33 11.61 0.00 0.00 0.35 0.45 0.00
22-08-2011 34 10.25 0.00 0.00 0.40 0.35 0.00
25-08-2011 34 17.70 0.00 0.00 0.30 0.35 0.00
29-08-2011 35 18.10 3.81 0.00 0.35 0.40 2.09
05-09-2011 36 15.70 4.56 0.00 0.30 0.30 1.99
12-09-2011 37 12.76 5.46 0.00 0.65 0.35 2.08
19-09-2011 38 13.29 1.71 0.00 0.50 0.35 2.13
26-09-2011 39 6.90 2.36 0.00 0.55 0.45 1.29
10-03-2011 40 10.50 2.45 0.00 0.65 0.35 1.88
10-10-2011 41 14.38 2.91 0.00 0.65 0.40 2.05
17-10-2011 42 04.21 2.19 0.00 0.75 0.50 1.32
24-10-2011 43 03.68 1.68 0.00 0.70 0.55 1.60
31-10-2011 44 03.13 1.91 0.00 0.60 0.55 1.30
08-11-2011 45 08.18 1.92 0.00 0.90 0.35 1.50
15-11-2011 46 03.81 1.29 0.00 1.00 0.40 1.29
21-11-2011 47 03.50 1.56 0.00 1.05 0.45 1.35
28-11-2011 48 04.65 1.54 0.00 0.95 0.30 1.27
05-12-2011 49 04.60 1.67 0.00 0.95 0.35 1.39
12-12-2011 50 04.25 1.93 0.00 1.10 0.40 1.80
19-12-2011 51 06.51 1.95 0.00 1.00 0.40 1.36
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26-12-2011 52 06.44 2.32 0.00 0.85 0.45 2.24
02-01-2012 1 06.22 2.13 0.47 1.00 0.55 2.30
09-01-2012 2 08.77 1.82 0.35 0.65 0.40 2.24
16-01-2012 3 13.99 1.97 0.35 0.55 0.45 2.00
23-01-2012 4 28.23 2.69 0.45 0.75 0.60 1.90
30-01-2012 5 55.94 4.13 0.38 0.6 0.45 2.30
06-02-2012 6 29.8 5.17 1.06 0.7 0.50 2.50
13-02-2012 7 27.69 5.90 0.68 0.6 0.50 2.10
20-02-2012 8 24.34 3.95 0.62 0.6 0.55 2.50
27-02-2012 9 25.30 4.63 1.18 0.65 0.40 2.63
05-03-2012 10 23.40 4.83 1.30 0.55 0.50 2.40
12-03-2012 11 22.20 2.69 1.22 0.45 0.40 1.95
19-03-2012 12 22.30 3.55 1.87 0.55 0.35 2.30
26-03-2012 13 21.50 3.41 2.31 0.40 0.45 1.86
02-04-2012 14 18.33 2.14 2.57 0.50 0.40 1.98
09-04-2012 15 19.17 2.05 3.36 0.50 0.25 1.80
16-04-2012 16 16.08 2.00 3.33 0.60 0.45 1.90
23-04-2012 17 14.92 1.80 3.93 0.70 0.40 1.10
30-04-2012 18 13.28 1.65 3.19 0.50 0.35 1.90

*Mean of 20 plants Jyothi et al., 2013

Table 3. Correlation between weather parameters as well as thrips and mites on mulberry

Pest Temperature (o C) Rainfall (mm) Rainy days RH- I RH-II
Maximum Minimum

Thrips 0.277* 0.102 -0.06 -0.069 -0.377* -0.306*
Mites 0.1327 -0.0209 0.0018 -0.0694 -0.2583 -0.0895

  ** - Correlation is significant at the 0.01 level (2- tailed)                    * - Correlation is significant at the 0.05 level (2- tailed)
The studies on the efficacy of insecticides and botanical against mulberry thrips revealed that, fipronil, flupyradifurone,
imidacloprid, thiamethoxam and acetamiprid were found to be most effective and were on par with each other in reducing the
thrips population up to five days after spray. Spinosad was next best insecticide followed by dichlorvos and nimbicidine. The
dichlorvos and nimbicidine were least effective but superior compared to untreated control (Table 4).
                                                                                                                                                                                            Jyothi et al., 2012

Table 4. Management of thrips using insecticides and botanical on mulberry

Treatments Dosage/l No of thrips/ three leaves
1 DBS 1 DAS 3 DAS 5 DAS 7 DAS 10 DAS

Spinosad 45% SC 0.1 ml 14.18 2.80(1.82)* b 2.70(1.79)b 1.98(1.57)b 2.24(1.66)c 5.87(2.52)b

Fipronil 5% SC 1 ml 14.99 1.13(1.28)a 1.65(1.47)a 0.97(1.21)a 1.67(1.47)a 3.58(2.02)a

Imidacloprid 17.8% SL 0.3 ml 13.98 1.51(1.45)a 1.85(1.53)a 1.05(1.24)a 1.92(1.56)b 4.80(2.30)ab

Acetamiprid 20% SP 0.2 g 13.95 1.61(1.45)a 1.86(1.54)a 1.03(1.24)a 1.98(1.57)b 4.10(2.14)a

Thiamethoxam 25% WG 0.2 g 14.69 1.48(1.41)a 2.77(1.81)b 1.08(1.26)a 2.08(1.61)bc 4.54(2.25)a

Flupyradifuron 20%  SL 0.1 ml 14.44 1.38(1.37)a 1.82(1.52)a 0.99(1.22)a 2.0(1.58)b 3.93(2.10)
Dichlorvos 76% EC 0.5 ml 13.97 3.50(2.00)c 4.12.(2.15)c 4.83(2.31)c 5.14(2.37)d 8.09(2.93)c

Nimbicidine 0.03% EC 5 ml 14.70 5.05(2.36)d 5.41(2.43)d 5.66(2.48)d 6.74(2.69)e 9.14(3.10)c

Control - 15.19 15.39(3.99)e 14.57(3.88)e 15.31(3.98)e 14.47(3.87)f 15.04(3.94)d

CV (%) 15.89 10.23 11.54 9.87 10.71 10.89
S.Em± 0.42 0.05 0.08 0.03 0.02 0.12
CD (5%) NS 0.17 0.25 0.11 0.07 0.35

DBS - Day before spray         DAS - Day after spray
*Figures in the parentheses are vx+0.5 transformed value
Means followed by same letter (s) in a column are not significantly different by DMRT (P=0.05)
                                                                                                                            Jyothi et al., 2012
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OUT BREAK OF A NEW INVASIVE PEST, PAPAYA MEA-
LYBUG Paracoccus marginatus IN SOUTH      INDIA:
  The papaya mealy bug, Paracoccus marginatus (Hemiptera:
Pseudococcidae) is native of Mexico and Central America
and it was first noticed in the year 1992 (Williams and Granara
de Willink, 1992). During the year 2006, this pest was first
reported in Coimbatore area of Tamil Nadu on Papaya. Now it
has become a major pest of mulberry spreading fast in sericul-
ture districts of Tamil Nadu causing heavy loss to sericulture
industry and has made an entry into bordering districts of
Karnataka also, I, e. Chamarajanagar and Mysore. As per a
recent survey report, an area of about 2,500 acres of mulberry
plantation in three districts of Tamil Nadu is severely infested
with this invasive pest. Many mulberry gardens have been
dried up due to severe infestation and considerable acreage
of mulberry has been uprooted.
                                   Narendra Kumar and Shekhar (2010)

LIFE CYCLE: Each adult female mealybug lays about 400-
500 eggs with an incubation period of 3 to 4 days depending
up on the prevailing temperature. In females, there are 3 stages
(ie., egg, nymph & adult) and in case of males, there are 5
stages of development (ie., egg, nymph, pre-pupa, pupa &
adult). The first instar nymphs (crawlers) are very active, very
small and occupy tender shoot portion or tender leaves and
feed by sucking the sap. Later they settle at one place, and
continuously suck the sap. Adult females live for 30 to 60
days whereas males do not feed and live for very short dura-
tion.
                     Narendra Kumar and Shekhar (2010)

HOST RANGE: It has got a wide host range of over 60 spe-
cies of plants including economically important ones such as
Annona squamosa (Custard apple), Carica papaya (Papaya),
Psidium guajava (Guava), Hibiscus rosa-sinensis (Shoe
flower), Cajanus cajan (red gram), Ipomoea spp. (sweet po-
tato), Manihot esculenta (Tapioca), Gossypium hirsutum (cot-
ton), Jatropha curcus (Jatropha), Vigna ungiculata (Cow pea),
Tectona grandis (Teak), Solanum melongena (brinjal),
Lycopersicon esculentum (Tomato) and weed plants like
Parthenium hysterophorus (parthenium) & Abutilon indicum
(country mallow). Annona squamosa, Carica papaya, Manihot
esculenta and Melongena (Meyerdirk and Kauffman, 2001).
It is infesting many weeds like Parthenium, hedge plants be-
longing to Euphorbiaceae family. In Tamil Nadu it has even
devastated Jatropa plants which were grown for bio diesel
purpose.

DAMAGE SYMPTOMS IN MULBERRY:  Heavy infestation
of the Papaya mealy bug is noticed on the under surface of
leaves and usually along the veins and midribs in older leaves
and on all areas on the tender leaves. Severely affected older
leaves turn yellow and dry up. Tender leaves become crinkled.
Terminal shoots become bunched and distorted. Heavy mealy
bug populations produce a large volume of honeydew, which
facilitate the development of black sooty mould, which cov-

ers the infected portion. The mealy bug injects a toxin as it
feeds on leaves, which results in chlorosis (yellowing) stunt-
ing, deformation, early leaf fall. Development of sooty mould
makes the mulberry leaves unfit for silkworm rearing. The
Papaya mealy bug infests all parts of the mulberry plant un-
like the pink mealy bug, Maconellicoccus hirsutus, which
infests only the apical portion.
                                         Narendra Kumar and Shekhar (2010)
Imp package for Papaya mealy bug P. marginatus:
Prune the entire mulberry garden and make in to one batch.
(If 2 batches are maintained, the pest will migrate from one
garden to adjoining garden. To avoid this prune the entire
garden at one time).
Collect the pruned shoots along with infested portions in
polythene bags. Place these cut infested portions on burn-
ing fire.
Immediately after pruning, spray 0.2 % DDVP (25ml in 10 lts
water) over the pruned stumps and surrounding soil.
Burn all dry branches, shoots present in and around mul-
berry field by taking it out of the plot.
2nd spray of 0.1% Roger 10 – 15 days after pruning (30ml in
10lts)
3rd spray of 0.2% DDVP 10 days after 2nd spray.
5 days after 3rd spray, release predatory lady bird beetles
(Cryptolaemus montrouzieri or Scymnus coccivora) @ 250/
500 beetles for 1 acre.

Biological control:
 Exotic parasitoids such as Anagyrus loecki and
Acerophagous papayae and Pseudleptomastrix mexicana
(Hymenoptera: Encyrtidae) were released in Sri Lanka in May
2009 and resulted in 95 to 100% control of the papaya mealy
bug.
There is a need to introduce such exotic parasitoids in India
                              Narendra Kumar and Shekhar (2010)

Spiralling white fly, Aleurodicus dispersus: a new major
pest of mulberry in south India: In West Bengal, Dialeuro
pora decempuncta and Aleuroclava pentatuberc ulata are
major types of white flies which are reported in 1999. The
damage caused by the whiteflies, Dialeuropora decempunc
ta, Aleurodicus dispersus and Aleuroclava spp. to mulberry
plants is extensive and they cause a huge economic loss in
silkworm rearing. The whiteflies are present throughout the
year in south India, with high populations in summer (March-
June) and low in winter (October-January).

Life Cycle: In the temperature range of 20°C to 39°C devel-
opment from egg to adult takes 34 to 38 days (eggs 9-11 days,
1st instar (stage) larvae 6-7 days, 2nd instar 4-5 days, 3rd
instar 5-7 days and 4th instar larva (pupa) 10-11 days). Under
laboratory conditions the adult can live for up to 39 days.
                                                                    Vijaya Kumari (2011)
Nature of damage: Lower surface of leaves resulting in chlo-
rosis, yellowing, speckling, leaf fall and retards the growth.
These whiteflies produce honeydew and this may provide a
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substrate for the growth of sooty mould which interferes with
photosynthesis. White fly cause direct feeding damage by
sucking plant sap, which can cause premature leaf fall. Indi-
rect damage is due to the heavy production of honeydew and
white, waxy material produced by the insect. Sooty mould
develops on honeydew and decreases photosynthetic activ-
ity. Plants are also disfigured and may be unsuitable for feed-
ing the silkworm. In heavy infestations, feeding damage may
cause leaf drop or reduced yield in crops.

In the present study it was observed that the intensity of the
whiteflies was severe in guava as well as mulberry comparing
to the other crops and moderate infestations were observed
in the jackfruit and pongamia (Table 5).

Table 5: White fly infestation on different crops:

Sl. No. Of No. Of  eggs/ 1st instar 2nd instar 3rd instar No. of No. Of
no Name of  the crop spiral spiral  nymphs nymphs nymphs pupae  flies Degree of infestation
1 Mulberry 8.9 58.9 173 168 159 141 35.0 Sever   infestation
2 Guava 10.6 64.8 248 190 233 185 41.0 Sever   infestation
3 Jack fruit 5.7 50.0 55 59 76 35 20.8 Moderate infestation
4 Pongamia 6.0 52.0 37 34 19 22 19.7 Moderate infestation

Management of spiraling white fly:
Mechanical methods: Collection and Destruction of mul-
berry leaves containing egg masses, nymphs and adults of
spiraling white fly. Regular weed removing to avoid availabil-
ity of alternate hosts monitoring the pest occurrence on the
alternate cultivated crop hosts to prevent attack on mulberry.
Fish oil insecticidal soap at 2.5 per cent also deter the adults
of the spiraling whitefly
Chemical methods: The pest can be effectively managed
by applying triazophos 40EC at 0.06 per cent, dimethoate 30
EC at 0.05 per cent and biomite, and profenofos. Neem oil and
cotton seed oil at 0.01 per cent were also found to cause
considerable mortality of the different stages of the pest
Natural enemies:   Aphelinidae : Encarsia guadeloupae
, Encarsia haitiensis Dozier,  Encarsia meritoria
  Coccinellidae: Anegleis cardoni, Anegleis perrotteti
Mulsant,Cryptolaemus    montrouzieriiMulsant,
Scymnuscoccivora
Cecidomyiidae - Triommata coccidivora Felt
                                                                     Vijaya Kumari (2011)
Conclusion: Several pests have been reported on mulberry
over the years and of late Leaf roller, Papaya mealy bug and
Spiralling white fly are becoming serious pests on mulberry.

IPM modules/ chemical control measures have been devel-
oped for management of different pests with due importance
to the safety aspect for silkworms. Hence, the management
measures for different pests should be carefully and judi-
ciously used keeping in mind the silkworm’s safety. There is
ample scope to develop eco-friendly pest management in
mulberry.
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ABSTRACT: Foxtail millet (Navane) is an important minor millet which is neglected and consumption has been reduced. It is
nutritious millet. It is tolerant to drought and salt. It is free from major pests and diseases and its cultivable area has been
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reduced. Soil salinity is one of the main important constraints for agricultural production, are being spoiled to the greater extent
by accumulation of salts in high concentration with irrigation systems for crop production. The physiological toxic effects of salt
stress include decreased germination and seedling growth, reduced leaf expansion which causes a reduction in the photosyn-
thetic area and dry matter production. To study the effect of different concentrations of salt stress on germination of foxtail millet
a laboratory experiment was conducted at College of Agriculture, Raichur. The experiment included two varieties Srilakshmi and
HMT 100 -1 of foxtail millet and ten salt (NaCl) concentrations  0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0% and one control (0%).
The experiment was replicated twice. 25 seeds were kept in a petridish containing filter paper dipped in different salt concentra-
tions. Germination was observed from the next day onwards. The germinated seeds were counted every two days interval up to
10th day of sowing. At 10th day, shoot length and root length were measured and the germination percentage was worked out.
The data was subjected to statistical analysis according to the two factor complete block design. The significant differences
were observed for concentration for all the three characters and variety for shoot length and germination percentage and variety
and concentration interaction was significant for only germination percentage. Among concentrations, there was no significant
difference from control up to 0.4% NaCl salt concentrations, which indicates that foxtail millet crop can performs better up to
NaCl salt concentrations of 0.4%. Among the two varieties, variety HMT 100-1 showed better germination percentage  as
compared to the variety Sri lakshmi.
INTRODUCTION: Foxtail millet (Navane) is an important
minor millet belonging to the family poaceae. This is a  ne-
glected crop and its consumption has been reduced. It is
suited to conditions of low and moderate rainfall area due to
early maturity period. It is tolerant to drought and salt. It is
free from major pests and diseases and its cultivable area has
been reduced. Besides India, it is also grown in China, Rus-
sia. Japan, USA and other African and East Asian countries.
In India, the cultivation of fox millet is confined to Andhra
Pradesh, Karnataka, and Tamil Nadu. The potentiality of fox-
tail millet is not yet exploited properly in India, The yield lev-
els in China is 11 t /ha, whereas in India it is just ranging
between 0.4-0.8t/ha suggesting a greater scope for exploita-
tion of this millet under Indian conditions (Jiayju, 1996). Fox-
tail millet is nutritious millet

Soil salinity is one of the main important constraints for agri-
cultural production, are being spoiled to the greater extent by
accumulation of salts in high concentration with irrigation
systems for crop production. Worldwide, approximately 100
millions hectare of arable lands are affected by salinity, which
accounts for about 6-7% of total land (Munns and James,
2003), whereas only in India around 13.3 million hectares of
land is affected by salinity (Consortium for Unfavorable Rice
Environment, IRRI, 2003). The physiological toxic effects of
salt stress include decreased germination and seedling growth,
reduced leaf expansion which causes a reduction in the pho-
tosynthetic area and dry matter production.

Enormous work has been done on various crops with refer-
ence to salinity, however, little information is known regard-
ing the effect of salinity on foxtail millet. Therefore, the present
study was conducted to determine the effect of different con-
centrations of NaCl salt stress on germination of fox tail millet
varieties.

MATERIAL AND METHODS: A laboratory experiment was
conducted at College of Agriculture, Raichur, Department of
Crop Physiology, to assess the salt tolerance levels of navane
varieties. The two varieties were tested with different salt
concentrations viz., 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 %

Nacl and control . The experiment was replicated twice. The
two varieties namely HMT 100-1 and Sri lakshmi were used.
The salt concentrations were made by dissolving 1g of NaCl
in one litre of distilled water to obtain 0.1% NaCl , like wise
other concentrations were prepared. For control, the distilled
water was used. The petriplates of equal sizes were used for
the experiment. Filter papers were placed inside the petri
plates. 25 seeds of a variety were placed on the filter paper in
equal distance and 10 ml of the different salt concentrations
was poured in to the petriplates. Total 22 treatments were
imposed. Germination of seeds were counted every two days
interval after sowing. At the tenth day the final germination
of seeds were counted. The shoot length and root length
was measured. The data on these characters were analysed
using the software.

RESULTS AND DISCUSSION: The data was subjected to
statistical analysis according to the design.  From the anova
it was found that there was a significant difference existed for
variety, concentration and variety and concentration interac-
tion for germination percentage. The significant differences
were observed among varieties and concentrations treatments
for shoot length. And there was no significant difference was
observed for interaction. For root length, only significant
difference was observed for concentrations (Table 1).

Germination percentage :  Among the two varieties, variety
HMT 100-1 showed better germination percentage  as com-
pared to the variety Sri lakshmi. The salt concentrations 0.1%,
0.2%, 0.3% and 0.4% effect on seed germination was non
significant from the control, which indicates that germination
was not affected by 0% to 0.4% NaCl salt concentration .
When interaction of variety and concentration was observed,
the germination percentage of variety HMT 100-1 was sig-
nificantly high in all concentrations except for 1.0% NaCl
concentration. The germination percentage was more than
90% up to salt concentrations 0.7% for variety HMT 100-1.
Afterwards salt concentrations, germination percentage was
affected in this variety. Whereas for another variety,  Sri laksmi,
the germination percentage was affected from 0.4% Nacl on-
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wards. This indicates that variety HMT 100-1 is salt tolerant
than the variety Sri lakshmi.

Seed germination is the most crucial and sensitive stage of a
plants life cycle, particularly in the presence of environmental
stresses. The soluble salts in the rhizosphere, beyond a criti-
cal limit, adversely influence germination and subsequent
growth. Germination is one of the most salt-sensitive stages
of plant growth and is severely inhibited with increasing sa-
linity particularly in glycophytes. The present findings same
results were also reported in other crops also in rice
(Anbumalarmathi & Preeti Mehta, 2013) and in sorghum
(Ahmed et al., 2012).

The seed germination in different varieties of finger millet had
been differentially affected at different salinity levels. In gen-
eral, seed germination was not significantly affected at initial
level of salinity i.e. 3 dSm-1 but significant reductions were
noted at 6 to 14 dSm-1 (Sanjay Agarwal et al., 2011). Germina-
tion percentage was reduced by 125mM NaCl salt concentra-
tion onwards for almost all varieties except HD-6859 wheat
cultivar (Datta et al., 2009).

Shoot length and root length:  For shoot length character,
variety Sri laksmi performed better than HMT 100-1. The shoot
length did not differed significantly from control upto salt
concentration 0.4%.

There was significant difference for root length for concen-
tration . like shoot length, root length was also didnot dif-
fered significantly from control up to salt concentrations 0.4%.

The same results of decreasing the length of shoot and root
were observed in rice by Anbumalarmathi & Preeti Mehta,

2013, in sorghum by Ahmed et al., 2012.

From all these characters, it indicates that the navane variety
sri laksmi is superior to Sri lakshmi and both can perform upto
0.4% NaCl salt concentration.
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Table 1. Mean data of germination percentage, shoot length and root length of two foxtail millet varieties at different NaCl
salt concentrations.

NaCl Salt Concentration Shoot length Root length Germination Percentage
HMT Sri HMT Sri HMT Sri
100-1 lakshmi Mean 100-1 lakshmi mean 100-1 lakshmi Mean

0.0% 6.88 6.68 6.78 11.05 10.18 10.61 98 78 88
0.1% 5.43 5.47 5.45 10.19 9.52 9.85 96 78 87
0.2% 5.12 6.34 5.73 9.15 9.62 9.38 98 74 86
0.3% 4.98 5.80 5.39 8.54 9.29 8.91 96 84 90
0.4% 4.96 5.10 5.03 9.71 9.05 9.38 94 64 79
0.5% 3.06 4.57 3.82 2.35 2.23 2.29 94 55 74.5
0.6% 3.17 3.77 3.47 3.31 2.98 3.15 92 56 74
0.7% 3.45 2.69 3.07 2.60 0.82 1.71 92 62 77
0.8% 2.35 3.59 2.97 2.22 3.23 2.73 74 62 68
0.9% 2.21 3.49 2.85 1.39 2.47 1.93 74 58 66
1.0% 1.67 3.04 2.35 1.40 2.00 1.70 56 50 53
Mean 3.93 4.59 4.26 5.63 5.58 5.60 87.6 65.5 76.6
CD @ 5% for variety   0.406   NS   2.32
CD @ 5%  for concentration   0.954  1.27   5.45
CD @ 5%  for variety and concentration   NS  NS   7.708
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BIO-EFFICACY OF FLUVALINATE 25% EC AGAINST SUCKING PESTS AND BOLLWORM
IN COTTON

Sushila,N,Nagangouda,A, Sreenivas,A,G and Hanchinal,S,G
College of Agriculture,UAS,Raichur

Abstract: The results of field experiment conducted at MARS,Raichur during the year 2011-12 on the evaluation of the bio-
efficacy of Fluvalinate 25% revealed that, the chemical Fluvalinate 25%EC @50 g a.i./ha was found best and effective in
controlling the sucking pests viz, Aphids, red cotton bug and leaf hopper. Lowest per cent damage by bollworm (Helicoverpa
armigera)  was observed in the treatment Fluvalinate 25%EC @100 g a.i./ha (2.1%) and was at par with Fluvalinate 25%EC @50
g a.i./ha (2.43%) and Fluvalinate 25%EC (market standard)@100 g a.i./ha (2.6%). No phytotoxicity was found in all treatments
and also there was no effect on non-target organisms (Coccinellids and spiders). The highest yield (22.5 q/ha) was obtained in
the treatment Fluvalinate 25%EC @50 g a.i./ha and on par with Fluvalinate 25%EC @100 g a.i./ha (21.3 q/ha).

Introduction: Cotton, is the most important commercial crop
of India. In India cotton is grown in an area of 89.60 lakh
hectares with a production of 232 lakh bales and productivity
of 440 kg lint/ha as against world average production of 682
kg lint/ha(Anon.2005). In India about 156 species of insect
pests have been reported to be associated with cotton and
among them only a dozen of pests cause economic damage to
the crop. Sucking pests have become quite serious from seed-
ling stage, their heavy infestation at times reduces the crop
yield to a great extent. The estimated loss due to sucking
pests is up to 21.20% (Dhawan et al., 1988). Among the sap
feeders aphids Aphis gossypii, leafhoppers Amrasca biguttula
biguttula, Red cotton bug Dysdercus cingulatus and among
bollworms American bollworm Helicoverpa armigera are
deadly pests on cotton. Cotton growers in India depend
heavily on synthetic pesticides to combat sucking pests.
Atleast 2-3 sprays are directed against sucking pests. Con-
tinuous and indiscriminate use of synthetic insecticides led
to insecticidal resistance, pest resurgence and destruction of
natural enemies and hence the efficacy has become less reli-
able. To overcome this problem discovery of new substances
effective at low doses and have less exposure in the environ-
ment. Therefore, considering all the above problems the
present field ‘’evaluation of Fluvalinate 25% EC against suck-
ing pests and bollworm in cotton” provided by Makhteshim-
Agan India Pvt. Ltd.

Materials and method: The experiment was laid out in a com-
plete randomized block design with seven treatments [as de-
tailed in item No.9 (I)] replicated thrice in 32.4 m2 plots during
Kharif 2012 at MARS, UAS Raichur. Cotton variety Bunny
NCS-145 was selected as per the recommended package of
practices in the agronomy section of UAS Raichur. The crop
received three sprays during the period based o the pest load
at 15 days intervals at 41, 56 and 71 days after sowing. The
water volume used was 500 liter/ha for various treatments.
The number of aphids per top 3 leaves, number of bugs per
plant, number of hoppers per top 3 leaves and number of
bollworm larvae per plant were recorded on 5 randomly se-
lected plants in each plot before application and  1, 5, and 10
days after application of the chemical. The grain yield per plot
was also recorded at each replication and pooled. The obser-

vation on phytotoxicity of the chemical at higher dosages [as
detailed in item No.9 (II)] was also recorded separately. Num-
ber of beneficial insects and their population was noted to
assess the toxicity of the dosages to the non-target organ-
isms.

Results:
Bio-efficacy of Fluvalinate 25% EC on aphid population: The
incidence of aphids was observed about 35 days after sow-
ing. The population ranged from 19.6 to 26.2 per top 3 leaves
before spraying. The treatment Fluvalinate 25%EC @50 g
a.i./ha was found effective in reducing the aphid population
where initial population of 26.0 was reduced to 1.2/top 3 leaves
at 10 days after first application which was on par with
Fluvalinate 25% EC @100 g a.i./ha (19.6 to 1.17/top 3 leaves)
and Fluvalinate 25% EC (market standard) @100 g a.i./ha (26.2
to 1.27/top 3 leaves). Same trend was noticed in second and
third application of the chemical. And these treatments were
significantly superior to all other treatments in controlling
aphids on cotton (Table 1).

Bio-efficacy of Fluvalinate 25% EC on Red cotton bugs popu-
lation: During first spray of application there was no inci-
dence of the red cotton bug, they appeared late in the season
during second spray of the chemical. The pretreatment popu-
lation of red cotton bugs ranged from 2.1 to 2.6 per plant. At
10 days after second application lowest population of bugs
(0.3/plant) was observed in treatment Fluvalinate 25%EC @100
g a.i./ha and was at par with Fluvalinate 25%EC @50 g a.i./ha
(0.4/plant) followed by Fluvalinate 25%EC (market stan-
dard)@100 g a.i./ha (0.5/plant). And the same trend was ob-
served after third application also. Remaining treatments were
found inferior to above treatments (Table 2).

Bio-efficacy of Fluvalinate 25% EC on population of Leaf
hopper: Before the application of insecticides leafhoppers
population was uniform and varied between 7.00 to 8.6/top 3
leaves. The data of 10 days after first spray indicated the
superiority of both the treatments (Fluvalinate 25%EC @50 g
a.i./ha and Fluvalinate 25%EC @100 g a.i./ha) by recording
lower leafhopper population (2.4to 2.27/top 3 leaves) followed
by Fluvalinate 25%EC (market standard)@100 g a.i./ha(2.7/
top 3 leaves). Efficacy of these treatments  remained effective
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and followed the similar trend even after second and third
sprays (Table 3).

Bio-efficacy of Fluvalinate 25% EC on American bollworm
(Helicoverpa armigera): The bollworms incidence was no-
ticed on the crop 45 days after sowing and prevailed through-
out the cropping period. The bollworm damage ranged from
2.1 to 4.7 per cent at final spray and the highest per cent
damage was recorded in control treatment. Among treatments,
lowest per cent damage was observed in the treatment
Fluvalinate 25%EC @100 g a.i./ha (2.1%) and was at par with
Fluvalinate 25%EC @50 g a.i./ha (2.43%) and Fluvalinate
25%EC (market standard)@100 g a.i./ha (2.6%) (Table 4).

Effect on yield: The highest cotton yield was obtained by the
treatment Fluvalinate 25%EC @50 g a.i./ha (22.5 q/ha) which
was on par with Fluvalinate 25%EC @100 g a.i./ha (21.3 q/ha)
and Fluvalinate 25%EC (market standard)@100 g a.i./ha (20.9
q/ha) (Table 5).

Phytotoxicity: No Phytotoxicity symptoms were noticed on
the crop after 1, 3, 5, 7 and 10 days after spraying on the
treatment for bio-efficacy and phytotoxicity

Effect on non-target organisms: Coccinellids and spider were
noticed on the crop. The coccinellid and  population was low

in all the chemical treatments on ten days after spray when
compared to untreated check which recorded maximum popu-
lation .However, there is no ill effect of the treatments under
trial on the natural enemies population (Table 6).

Conclusion:
The data from the field trial of the evaluation of the bio-
efficacy concluded that, the chemical Fluvalinate 25%EC @50
g a.i./ha was found best and effective in controlling the suck-
ing pests and bollworm incidence on cotton which was on
par with Fluvalinate 25%EC @100 g a.i./ha.
No phytotoxicity was found in all treatments and also there
was no effect on non-target organisms (Coccinellids and spi-
ders).
The highest yield (22.5 q/ha) obtained in the treatment
Fluvalinate 25%EC @50 g a.i./ha and on par with Fluvalinate
25%EC @100 g a.i./ha (21.3 q/ha).
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Table 1: Bio-efficacy of Fluvalinate 25% EC against Aphids in Cotton

Treatments Dosage Population of Aphids (No. of aphids/top 3 leaves)
g a.i./ha Pre-

count                   I Spray                  II Spray                                    III Spray
1DAS 5DAS 10DAS 1DAS 5DAS 10DAS 1DAS 5DAS 10DAS

Fluvalinate 25% 22.3 3.73 2.9 1.80 3.1 2.6 3.5 3.7 2.5 2.2
EC 25 (4.83) (2.06) (1.84) (1.52) (1.90) (1.76) (2.00) (2.05) (1.73) (1.64)
Fluvalinate 25% 26.0 2.8 1.9 1.2 2.13 1.4 2.4 2.5 1.3 1.1
EC 50 (5.20) (1.82) (1.55) (1.30) (1.62) (1.38) (1.70) (1.73) (1.34) (1.26)
Fluvalinate 25% 19.6 3.0 2.1 1.17 2.4 1.8 2.7 2.3 1.2 1.3
EC 100  (4.54) (1.87) (1.61) (1.29) (1.70) (1.52) (1.79) (1.67) (1.30) (1.34)
Fluvalinate 25%
EC (Market 26.2 3.27 2.3 1.27 2.5 1.93 2.5 3.6 1.5 1.5
Standard) 100 (5.22) (1.94) (1.67) (1.33) (1.73) (1.56) (1.73) (2.02) (1.41) (1.41)
Imidachloprid 22.8 6.6 5.07 4.3 4.0 4.47 5.1 6.7 5.7 5.6
17.8% SL 25 (4.88) (2.60) (2.36) (2.19) (2.12) (2.23) (2.37) (2.68) (2.49) (2.47)
Lambda Cyhalo 20.9 7.2 6.00 4.63 5.57 5.90 6.3 7.0 6.00 5.5
thrin 2.5%EC 25 (4.68) (2.77) (2.55) (2.27) (2.46) (2.53) (2.61) (2.74) (2.55) (2.45)
Untreated 21.3 27.3 28.33 28.0 28.0 29.67 31.67 35.0 32.67 35.6
control - (4.72) (5.27) (5.37) (5.33) (5.34) (5.48) (5.67) (5.95) (5.76) (6.01)
CD @5% NS 0.16 0.1 0.18 0.14 0.29 0.11 0.16 0.17 0.13
Sem± 0.05 0.03 0.08 0.05 0.09 0.04 0.05 0.05 0.04

DAS: Days After Spray
Note: Figures in the parenthesis are square root transformed values
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Table 2: Bio-efficacy of Fluvalinate 25% EC against Red Cotton Bug in Cotton
Treatments Dosage

g a.i./ha Population of Red cotton Bug (No. of Bugs/plant)
Pre- I Spray                   II Spray                 III Spray
count 1DAS 5DAS 10DAS 1DAS 5DAS 10DAS 1DAS 5DAS 10DAS

Fluvalinate 2.2
25% EC 25 (1.79) Nil Nil Nil 1.0 (1.24) 0.73 (1.11) 0.7 (1.09) 0.8 (1.14) 0.7 (1.09) 0.6 (1.05)
Fluvalinate 2.6
25% EC 50 (1.90) Nil Nil Nil 0.4 (0.95) 0.5 (1.00) 0.4 (0.95) 0.5 (1.0) 0.3 (0.89) 0.2 (0.84)
Fluvalinate 2.3
25% EC 100 (1.82) Nil Nil Nil 0.5 (0.98) 0.33 (0.91) 0.3 (0.89) 0.4 (0.75) 0.33 (0.91) 0.3 (0.89)
Fluvalinate
25% EC (Market 2.5
Standard) 100  (1.87) Nil Nil Nil 0.58 (1.00) 0.63 (1.06)0.5 (1.00) 0.6 (1.05) 0.5 (1.00) 0.1 (1.78)
Imidachloprid 2.4
17.8% SL 25 (1.84) Nil Nil Nil 1.0 (1.24) 1.0 (1.22) 1.1 (1.26) 1.13 (1.28) 1.3 (1.34) 1.5 (1.41)
Lambda Cyhalo 2.6
thrin 2.5%EC 25 (1.90) Nil Nil Nil 1.1 (1.28) 0.8 (1.14) 0.9 (1.18) 1.3 (1.34) 1.3 (1.34) 1.6 (1.45)
Untreated control - 2.1

(1.76) Nil Nil Nil 2.3 (1.66) 2.33 (1.68) 2.43 (1.71) 2.6 (1.76) 2.73 (1.80) 2.9 (1.83)
CD @5% NS 0.12 0.09 0.09 0.08 0.11 0.12
Sem± 0.04 0.03 0.03 0.03 0.03 0.04

DAS: Days After Spray
Note: · Red cotton bugs appeared late in the season so population of the bugs was not found during first application.

   · Figures in the parenthesis are square root transformed values.
Table 3: Bio-efficacy of Fluvalinate 25% EC against Leaf hopper in Cotton

Treatments Dosage Population of Leaf hopper (No. of hoppers/top 3 leaves)
g a.i./ha Pre-                   I Spray                                   II Spray             III Spray

count 1DAS 5DAS 10DAS 1DAS 5DAS 10DAS 1DAS 5DAS 10DAS
Fluvalinate 7.0 4.2 4.0 3.7 4.0 3.5 3.1 2.73 2.5 1.970
25% EC 25 (2.83) (2.17) (2.12) (2.05) (2.12) (2.00) (1.90) (1.80) (1.7) (1.57)
Fluvalinate 8.2 3.3 2.4 2.4 2.63 2.2 1.77 2.17 1.3 1.07
25% EC 50 (3.03) (1.95) (1.70) (1.70) (1.77) (1.64) (1.50) (1.63) (1.34) (1.25)
Fluvalinate 7.0 3.2 1.9 2.27 2.5 1.9 1.4 2.23 1.4 1.20
25% EC 100 (2.83) (1.92) (1.55) (1.66) (1.73) (1.55) (1.38) (1.65) (1.38) (1.30)
Fluvalinate
 25% EC
(Market 8.6 3.6 3.17 2.7 3.23 2.17 1.83 2.60 1.7 1.5
Standard) 100 (3.10) (2.02) (1.91) (1.79) (1.93) (1.63) (1.53) (1.76) (1.48) (1.41)
Imidachloprid 7.6 4.67 4.47 4.5 4.63 4.57 4.17 4.5 4.0 4.1
17.8% SL 25 (2.93) (2.27) (2.23) (2.24) (2.27) (2.25) (2.16) (2.24) (2.12) (2.14)
Lambda Cyhalot 7.0 5.0 5.2 5.27 5.33 5.0 4.5 4.67 4.1 4.17
hrin 2.5%EC 25 (2.83) (2.34) (2.39) (2.40) (2.42) (2.34) (2.24) (2.27) (2.14) (2.16)
Untreated 7.3 8.17 7.8 8.23 8.33 8.53 6.9 76.90 7.5 7.23
control - (2.88) (2.94) (2.88) (2.96) (2.97) (3.00) (2.72) (2.72) (2.83) (2.78)
CD @5% NS 0.12 0.07 0.12 0.10 0.08 0.07 0.09 0.06 0.12
Sem± 0.04 0.02 0.04 0.03 0.02 0.02 0.03 0.02 0.04

DAS: Days After Spray
Note: Figures in the parenthesis are Arc sine transformed values.
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Table 4: Bio-efficacy of Fluvalinate 25% EC against Helicoverpa armigera in Cotton

Treatments Dosage Fruiting bodies
g a.i./ha damage (%) No. of GOB/plant No. of BOB/plant

Fluvalinate 25% EC 25 3.1(10.14)* 36.03 (6.04)** 7.5 (2.83)**
Fluvalinate 25% EC 50 2.43 (8.97) 43.1(6.60) 3.83 (2.08)
Fluvalinate 25% EC 100 2.1 (8.33) 41.17(6.45) 4.10 (2.14)
Fluvalinate 25% EC
(Market Standard) 100 2.6 (9.28) 40.0 (6.36) 4.23 (2.18)
Imidachloprid 17.8% SL 25 4.7 (12.52) 31.67 (5.67) 6.8 (2.70)
Lambda Cyhalothrin 2.5%EC 25 4.1(11.68) 36.17 (6.06) 627 (2.60)
Untreated control - 29.83 (33.09) 9.6 (3.18) 30.03 (5.52)
CD @5% 1.17 0.17 0.13
Sem± 0.38 0.06 0.04

GOB: Good Opened Bolls, BOB: Bad Opened Bolls
Note: *Figures in the parenthesis are Arc sign transformed values.
          ** Figures in the parenthesis are square root transformed values

Table 5: Effect of Fluvalinate 25% EC on yield of Cotton
SL. No. Treatments Yield (q/ha)
1 Fluvalinate 25% EC 18.8
2 Fluvalinate 25% EC 22.5
3 Fluvalinate 25% EC 21.3
4 Fluvalinate 25% EC (Market Standard) 20.9
5 Imidachloprid 17.8% SL 19.0
6 Lambda Cyhalothrin 2.5%EC 17.5
7 Untreated control 11.0

CD@5% 5.3

ROLE OF ENTOMOPATHOGENIC NEMATODES IN INSECT PEST CONTROL AND ITS
PRODUCTION TECHNOLOGY

QÃl ¤ªÀðºÀuÉAiÀÄ°è dAvÀÄºÀÄ¼ÀÄUÀ¼À ¥ÁvÀæ ºÁUÀÄ GvÁàzÀ£Á vÁAwæPÀvÉ
Uma G. P., Prabhuraj A and Nandini

Department of Agricultural Entomology, College of Agriculture, UAS, Raichur

Entomopathogenic nematode (EPN) especially members of the genus Steinernema and Heterorhabditis are innovative bio-
agents for plant protection scientist in India. These EPNs have symbiotic bacteria (Genus Steinernema-Xenorhabdus and
Genus Heterorhabditis-Photorhabdus )  which are mutually associated causes mortality of host insect within 24-48 hours of
nematode entry in to the host and having wide range amongst class Insecta. Interest in the management of insects through
EPN during last two decades increased to surprising level in developed countries. Efforts to use EPN in India were started in
the late 40’s but till day it is under extensive research phase only. A few workers in India have tested EPN and found them very
effective and useful for pest management during last decade. Nematode-based products are available in international market
for the control of a wide spectrum of insects. Improvements in formulation have resulted in nematode products that have
longer shelf life and stability and are easier to mix and apply. Development of local market will be a challenging task. EPN are
generally more expensive to produce than are chemical larvicides in the quantities required for efficacy and require more
training to use. A final opportunity worthy of development is to incorporate EPN into an integrated pest management programme.

¥ÀjZÀAiÀÄ: DAUÀè ̈ sÁµÉAiÀÄ°è £ÉªÉÄmÉÆÃqï JAzÀÄ PÀgÉAiÀÄ®àqÀÄªÀ dAvÀÄ
ºÀÄ¼ÀÄUÀ¼ÀÄ MAzÀÄ QÃl ¥ÀgÁªÀ®A© gÉÆÃUÀPÁgÀPÀ ºÀÄ¼ÀÄ. F dAvÀÄ
ºÀÄ¼ÀÄUÀ¼ÀÄ ¸ÀªÀåð¦AiÀiÁVzÀÄÝ, EwÛa£À ¢£ÀUÀ¼À°è eÉÊ«PÀ QÃl
¤AiÀÄAvÀætzÀ°è ZÉÃvÉÆÃºÁj ¥sÀ°vÁA±À  ¤ÃqÀÄwÛgÀÄªÀÅzÀjAzÀ ºÁUÀÆ
¥Àæ¥ÀAZÀzÁzÀåAvÀ C£ÉÃPÀ ¦ÃqÉ ¤ªÀðºÀuÉAiÀÄ°è CzÀgÀ®Æè §ºÀÄ ªÀÄÄRåªÁV
É̈ÃgÀÄºÀÄ¼ÀÄUÀ¼À ºÀvÉÆÃnUÁV G¥ÀAiÉÆÃV À̧̄ ÁUÀÄwÛzÉ. DzÀjAzÀ EwÛa£À

¢£ÀUÀ¼À°è ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ §ºÀÄ s̈ÁUÀ EzÀgÀ ªÉÄÃ¯É PÉÃA¢æPÀÈvÀªÁVzÉ
ªÀÄvÀÄÛ EzÀgÀ §¼ÀPÉUÉ C¢üPÀ MvÀÛ£ÀÄß ¤ÃqÀ̄ ÁUÀÄwÛzÉ. EªÀÅ QÃlUÀ½UÀµÉÖÃ
C¥ÁAiÀÄPÁjAiÀiÁVzÀÄÝ, EvÀgÀ AiÀiÁªÀÅzÉÃ ¥ÁætÂ ºÁUÀÆ ¸À¸ÀåUÀ½UÉ
C¥ÁAiÀÄPÁjAiÀiÁVgÀÄªÀÅ¢®è. EzÀ®èzÉ gÉhÄ£ÉÆgÁ§Ø¸ï ºÁUÀÆ
¥s ÉÆÃmÉÆÃgÁ§Ø¸ï JA§ zÀAqÁtÄUÀ¼ÀÄ F dAvÀÄºÀÄ¼ÀÄUÀ¼À
¸ÀºÀfÃ«AiÀiÁVzÀÄÝ, ¥ÀgÀ¥ÉÆÃ¶ QÃlUÀ¼À£ÀÄß PÉÆ®ÄèªÀ°è ¸ÀºÁAiÀÄ
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ªÀiÁqÀÄªÀÅzÀ®èzÉ D ¸ÀvÀÛ QÃlzÀ ªÉÄÃ¯É C©üªÀÈ¢ÞAiÀiÁUÀ®Ä C£ÀÄPÀÆ®
ªÁvÁªÀgÀtªÀ£ÀÄß PÀ°à¹PÉÆqÀÄvÀÛªÉ.

dAvÀÄ ºÀÄ¼ÀÄUÀ¼À fÃªÀªÀVÃðPÀgÀt £ÉªÀÄmÉÆÃqÁ ¥sÉÊ®ªÀiï UÉ §gÀÄªÀ
dAvÀÄ ºÀÄ¼ÀÄUÀ¼ÀÄ 9 UÀÄA¥ÀÄUÀ¼ÁV « s̈Àd£ÉUÉÆArzÀÄÝ CzÀgÀ°è 9 eÁwUÀ¼ÀÄ
ªÀÄÄRåªÁzÀÄÝ ªÀÄvÀÄÛ 30PÀÄÌ ºÉZÀÄÑ ¥Àæ s̈ÉÃzÀUÀ½zÀÄÝ CzÀgÀ°è ¥ÀæªÀÄÄRªÁzÀÄÝ
¸ÉÖ£Égï£ÉªÀiÁånqÉ ªÀÄvÀÄÛ ºÉngÉÆÃgÁå©ØnqÉ (avÀæ 1).

dAvÀÄºÀÄ¼ÀÄUÀ¼ÀÄ É̈¼ÉzÀÄ §AzÀ zÁj: dAvÀÄºÀÄ¼ÀÄUÀ¼ÀÄ 17£ÉÃ
±ÀvÀªÀiÁ£À¢AzÀ®Æ ¥ÀæZÀ°vÉAiÀÄ°èzÉ DzÀgÉ CzÀÄÝ ¥ÀæªÀÄÄRAiÀÄvÉÛ ¥ÀqÉ¢zÀÄÝ
19 ªÀÄvÀÄÛ 20 £ÉÃ ±ÀvÀªÀiÁ£À¢A¢ZÉUÉ (£ÀÄÎAiÉÄ£ï ªÀÄvÀÄÛ ̧ Áälð,2004).
ªÉÆzÀ® ̈ ÁjUÉ ªÉÄ«ÄðyqÉ eÁwUÉ ̧ ÉÃjzÀ dAvÀÄºÀÄ¼ÀÄ «ÄqÀvÉAiÀÄ£ÀÄß
¨sÁ¢¹ dAvÀÄºÀÄ¼ÀÄUÀ¼À ±Á¸ÀÛçzÀ CvÀåvÀÌøµÀÖ ̧ ÁÜ£ÀªÀ£ÀÄß ¥ÀqÉ¢zÉ. §¹gï
1956gÀ°è CPÀÆìöågÉÊqï dAvÀÄ ºÀÄ¼ÀÄ vÀÄA§ GvÀÛªÀÄªÁzÀ ̧ ÀA±ÉÆÃzÀ£ÉAiÀÄ£ÀÄß
ªÀiÁrzÁÝzÉ ªÀÄvÀÄÛ E£ÀÄß C®ªÀgÀÄ dAvÀÄ ºÀÄ¼ÀÄUÀ¼À §UÉ ̧ ÀA±ÉÆÃzÀ£É
£ÉqÉ¸ÀÄvÀ Û §A¢ÝzÁgÉ. ¥sÉÆÃAiÀÄßgï 1970 jAzÀ E°èAiÀÄªÀgÉUÉ
¸ÀA±ÉÆÃzÀ£ÉAiÀÄ£ÀÄß £ÉqȨ́ ÀÄwÛzÁgÉ.

GvÀÛgÀ ¨sÁgÀvÀzÀ°è §¹gï 1940°è dAvÀÄ ºÀÄ¼ÀÄUÀ¼À ªÉÄÃ¯É ªÉÆzÀ®
¨ÁjUÉ ¸ÀA±ÉÆÃzÀ£ÉAiÀÄ£ÀÄß ¥ÁægÀA©ü¹zÀgÀÄ ªÀÄvÀÄÛ EªÀgÀ £ÀAvÀgÀ ¹zÀÝQÌ
(1960- FªÀgÉUÉ), ¥sÁgÀÄT (1967), ¹AUï ªÀÄÄ Û ¹AUï
(1988,1989),UÀAUÀÄ° (2000-FªÀgÉUÉ),D° (2000-FªÀgÉUÉ),¥Àæ̈ sÀÄgÁd
(1997-FªÀgÉUÉ) PÁAiÀÄð ¤ªÀð» À̧ÄwÛzÁÝgÉ ªÀÄvÀÄÛ zÀQët ¨sÁzÀvÀÛzÀ°è
C®ªÁgÀÄ ̧ ÀA Ȩ́ÜUÀ¼À°è F dAvÀÄ ºÀÄ¼ÀÄUÀ¼À ªÉÄÃ É̄ PÁAiÀÄð ªÀÄÄAzÀÄªÀzÉ¢zÉ.

dAvÀÄ  ºÀÄ¼ÀÄUÀ¼À PÁAiÀÄð «zsÁ£À
ª À Äv À Ä Û  f Ãª À£ À  Z ÀP À æ  :  QÃl
¥ÀgÁªÀ®A© dAvÀÄºÀÄ¼ÀÄUÀ¼À°è ªÀÄÆgÀ£É
ºÀAvÀzÀ ªÀÄj ºÀÄ¼ÀÄ«UÉ (avÀæ:2)
¥Àg À¥ÉÆÃ¶ QÃlªÀ£ÀÄß P ÉÆ®ÄèªÀ
¸ÁªÀÄxÀåð«zÀÄÝ, CwÃ aPÀÌzÁVgÀÄvÀÛzÉ
(500 ªÉÄÊPÁæ£ï) ªÀÄvÀÄÛ ¥ÀæwPÀÆ®
ºÀªÁªÀiÁ£ÀªÀ£ÀÄß vÀqÉzÀÄPÀÆ¼ÀÄîªÀ ±ÀQÛ
EgÀÄvÀ ÛzÉ . F ºÀAvÀªÀ Å ¸À év ÀAvÀ æ
fÃ«AiÀiÁVzÀÄÝ §ºÀÄ¢£ÀUÀ¼À PÁ®
DºÁgÀ«®èzÉ §zÀÄPÀ§®èzÀÄ. AiÀiÁªÀÅzÉÃ
QÃlªÀ£ÀÄß PÀAqÀ vÀPÀët ªÀÄÆgÀ£É ºÀAvÀzÀ
dAvÀÄºÀÄ¼ÀÄ CzÀgÀ ¨Á¬Ä CxÀªÁ
UÀÄzsÀzÁégÀzÀ ªÀÄÄSÁAvÀgÀ QÃlzÀ

zÉÃºÀzÀÆ¼ÀUÉ ̧ ÉÃgÀÄvÀÛzÉ. »ÃUÉ ̧ ÉÃjzÀ ªÉÄÃ É̄ vÀ£Àß doÀgÀzÀ°ègÀÄªÀ zÀAqÁtÄ
fÃªÀPÉÆÃ±ÀUÀ¼À£ÀÄß QÃlzÀ gÀPÀÛzÉÆ¼ÀPÉÌ ºÀj©qÀÄvÀÛzÉ. F zÀAqÁtÄ
¥ÀgÀ¥ÉÆÃ¶ QÃlzÀ ªÉÄÊAiÀÄ°è Cw ̈ ÉÃUÀ£É C©üªÀÈ¢Ý ºÉÆA¢ QÃlªÀ£ÀÄß
¸Á¬Ä À̧ÄvÀÛzÉ. »ÃUÉ ̧ ÀvÀÛ QÃlzÀ CAUÁA±ÀUÀ¼À ªÉÄÃ É̄ dAvÀÄºÀÄ¼ÀÄ vÀ£Àß
fÃªÀ£À ZÀjvÉæAiÀÄ£ÀÄß ªÀÄÄAzÀÄªÀgȨ́ ÀÄvÀÛzÉ. (avÀæ:3 UÉ̄ ÉjAiÀiÁ QÃlzÀ zÉÃºÀzÀ°è
C©üªÀÈ¢Ý ºÉÆAzÀÄwÛgÀÄªÀ dAvÀÄ ºÀÄ¼ÀÄ) ªÀÄÆgÀ£É ºÀAvÀzÀ ªÀÄj
dAvÀÄºÀÄ¼ÀÄ £Á®Ì£ÉÃ ºÀAvÀPÉÌ gÀÆ¥ÁAvÀgÀ ºÉÆA¢ ¸Àé®à ¸ÀªÀÄAiÀÄzÀ°è
¥ËæqsÁªÀ̧ ÉÜAiÀÄ£ÀÄß vÀ®Ä¥ÀÄvÀÛzÉ. dAvÀÄ ºÀÄ¼ÀÄ«£À fÃªÀ£À ZÀPÀæzÀ°è ªÀÄÆmÉÖ,
ªÀÄj ºÁUÀÆ ¥ËæqsÀ ºÀÄ¼ÀÄ JA§ ªÀÄÆgÀÄ ºÀAvÀUÀ½gÀÄvÀÛzÉ. ̧ ÉàöÊ£ÉgÉßªÀiÁmÉqÉ
eÁwUÉ ̧ ÉÃjzÀ dAvÀÄºÀÄ¼ÀÄ«£À°è ¢é°AUÀ ̧ ÀAvÁ£ÉÆÃvÀàwÛ PÀAqÀÄ§AzÀgÉ,
ºÀmÉgÉÆgÁ©ØnqÉ eÁwAiÀÄ dAvÀÄºÀÄ¼ÀÄ«£À ªÉÆzÀ®£É ¦Ã½UÉAiÀÄ°è §jÃ
¥ËæqsÀ ºÉtÄÚ ºÀÄ¼ÀÄUÀ½zÀÄÝ, J®èªÀÇ G¨sÀAiÀÄ°AVUÀ¼ÁVgÀÄvÀÛªÉ. DzÀgÉ
JgÀqÀ£ÉÃ ¦Ã½UÉAiÀÄ°è ¢é°AUÀ ¸ÀAvÁ£ÉÆÃvÀàwÛ ªÀÄÄAzÀÄªÀgÉAiÀÄÄvÀÛzÉ.
£ÀAvÀgÀzÀ ¦Ã½UÉAiÀÄ°è ªÉÆmÉÖAiÉÆqÉzÀÄ ºÉÆgÀ§AzÀ ªÉÆzÀ®£É ºÀAvÀzÀ
dAvÀÄºÀÄ¼ÀÄ £ÉÃgÀªÁV £Á®Ì£É ºÀAvÀPÉ Ì gÀÆ¥ÁAvÀgÀ ºÉÆA¢,
¥ËæqsÁªÀ̧ ÉÜAiÀÄ£ÀÄß vÀ®Ä¥ÀÄvÀÛzÉ. DºÁgÀ PÀrªÉÄAiÀiÁUÀÄwÛzÀÝAvÉAiÉÄÃ ªÉÆzÀ®
ºÁUÀÆ JgÀqÀ£ÉÃ ºÀAvÀzÀ ªÀÄjUÀ¼ÀÄ ªÀÄÆgÀ£É ºÀAvÀPÉÌ gÀÆ¥ÁAvÀgÀ
ºÉÆA¢ £ÀAvÀgÀzÀ ¨É¼ÀªÀtÂUÉ ¤AvÀÄºÉÆÃUÀÄvÀÛzÉ. F ªÀÄÆgÀ£É ºÀAvÀzÀ
dAvÀÄºÀÄ¼ÀÄUÀ¼ÀÄ ¥ÀgÀ¥ÉÆÃ¶ QÃlzÀ ZÀªÀÄðªÀ£ÀÄß ̈ ÉÃ¢ü¹ ºÉÆgÀ§gÀÄvÀÛzÉ.
»ÃUÉ ºÉÆgÀ§AzÀ ºÀÄ¼ÀÄUÀ¼ÀÄ ºÉÆ¸À QÃlzÀ C£ÉéÃµÀuÉUÉ vÉÆqÀUÀÄvÀÛzÉ.

dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß C¢üPÀ ¸ÀASÉåAiÀÄ°è GvÁà¢¸ÀÄªÀ «zsÁ£ÀUÀ¼ÀÄ
ªÀÄvÀÄÛ  ¸ÀÆwæPÀgÀt: fÃ«AiÀÄ M¼ÀUÀqÉ (In vivo) ªÀÄvÀÄÛ fÃ«AiÀÄ
MgÀUÀqÉ (In vitro) GvÁà¢¸À §ºÀÄzÀÄ (±Á¦gÉÆ ªÀÄvÀÄ Û
UÁUÀ̄ Égï,2002).fÃªÀAiÀÄ M¼ÀUÀqÉ C©üªÀÈ¢¥Àr À̧ÄªÀÅzÀÄ vÀÄA§ ̧ ÀÄ® s̈À.
¥ÀæAiÉÆÃUÀ±Á¯ÉUÀ¼À°è QÃlUÀ¼ÁzÀ ªÉÄÃtzÀ ¥ÀvÀAUÀ (UÉ¯ÉjAiÀiÁ),
¸ÉÆàÃqÉÆÃ¥ÉÖgÁ, CQÌ amÉÖ, ºÉ°PÉÆÃªÀ¥ÁðUÀ¼À ªÉÄÃ É̄ ªÉÊmïmÁæ¥ï
§¼À¹ C©üªÀÈ¢Ý¥Àr¸À§ºÀÄzÀÄ (ªÉÊmï,1927), ºÉÆÃ¸ïÖ PÀ¼É§gÀºÀ¢AzÀ
ºÉÆgÀ §AzÀ vÁgÀÄtåzÀ ºÀAvÀzÀ £ÉÊ¸ÀVðPÀ ªÀ®¸ÉAiÀÄ ¯Á¨sÀªÀ£ÀÄß
¥ÀqÉzÀÄPÉÆ¼ÀÄîvÀÛzÉ. DzÁUÀÆå, F «zsÁ£À ¤ªÀiÁðt ªÉZÀÑ ¥ÀjuÁªÀÄPÁj
C®è ªÀÄvÀÄÛ ̧ ÀtÚ ªÀiÁgÀÄPÀmÉÖUÀ½UÉ ªÀiÁvÀæ DzÀ±Àð EgÀ§ºÀÄzÀÄ.  fÃ«AiÀÄ
MgÀUÀqÉ GvÁà¢¸ÀÄªÀ «zsÁ£À ªÁtÂdå ªÀÄlÖzÀ°è ¥sÀæªÉÄAlgÀÎ¼À ªÀÄÆ®PÀ
ªÀiÁqÀ̄ ÁUÀÄvÀÛz.É  ªÀÄvÀÄÛ PÀÈvÀPÀ ªÀiÁzÀåªÀÄUÀ¼ÁzÀ £Á¬Ä © À̧ÌvÀÄÛ, ̧ ÉÆÃAiÀiÁ
»lÄÖ, PÉÆÃ½ ªÉÆmÉÖAiÀÄ ºÀ¼À¢ ̈ sÁUÀ ªÀÄvÀÄÛ ¤gÀÄ¥ÀAiÀÄÄPÀÛ PÉÆÃ½ ªÀiÁA À̧zÀ
ªÉÄÃ¯É C©üªÀÈ¢Ý¥Àr¸À§ºÀÄzÀÄ.
EvÀgÉÃ QÃlUÀ¼À ªÉÄÃ É̄ C©üªÀÈ¢Ý¥Àr¸ÀÄªÀ «zsÁ£ÀUÀ¼ÀÄ
1. MAzÀÄ «Ä.°Ã. ¤Ãj£À°è ¸ÀÄªÀiÁgÀÄ 200 dAvÀÄºÀÄ¼ÀÄUÀ½gÀÄªÀµÀÄÖ
¨Á¶àÃPÀj¹zÀ zÁæªÀtªÀ£ÀÄß vÀAiÀiÁgÀÄªÀiÁrPÉÆ¼Àî É̈ÃPÀÄ.
2. MAzÀÄ ±ÀÄzÀÝªÁzÀ UÁf£À ¥Énæ¥ÉèÃmï£À°è CzÀgÀzÉÃ C¼ÀvÉAiÀÄ »ÃgÀÄªÀ
PÁUÀzÀªÀ£ÀÄß (¦ü®Ögï ¥ÉÃ¥Àgï) ElÄÖ CzÀgÀ°è ¸ÀÄªÀiÁgÀÄ 5 zÉÆqÀØ
UÁvÀæzÀ ªÀÄj¥ÉÆÃ¶ QÃlUÀ¼À£ÀÄß (ªÉÄÃtzÀ ¥ÀvÀAUÀ CxÀªÁ ̧ ÉÆàqÁ¥ÉÖgÁ)
©qÀ É̈ÃPÀÄ.
3. EzÁzÀ £ÀAvÀgÀ ªÉÄÃ¯É vÀAiÀiÁj¹zÀ dAvÀÄºÀÄ¼ÀÄ«£À zÁæªÀt¢AzÀ 1
«Ä.°Ã. ¤ÃgÀ£ÀÄß ¥Énæ¥ÉèÃnUÉ ºÁQzÀ £ÀAvÀgÀ ¥Énæ¥ÉèÃmï£ÀÄß ªÀÄÄZÀÑ¼À¢AzÀ
ªÀÄÄZÀÑ¨ÉÃPÀÄ.
4. ¥Énæ¥ÉèÃmï£ÀÄß MAzÀÄ ¥Á°y£ï aÃ®zÀ°è ªÀÄÄaÑ EPÀÄåA É̈Ãlgï£À°è



2776TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

(270 ¹) EqÀ̈ ÉÃPÀÄ JgÀqÀÄ ¢£ÀUÀ¼À°è ¥ÀgÀ¥ÉÆÃ¶ QÃlUÀ¼ÀÄ ̧ ÁAiÀÄÄvÀÛªÉ.
5. »ÃUÉ ̧ ÀwÛgÀÄªÀ ¥ÀgÀ¥ÉÆÃ¶ QÃlUÀ¼À£ÀÄß ªÉÊmïìmÁæ¥ïUÉ ̧ ÀÜ¼ÁAvÀj À̧̈ ÉÃPÀÄ.
¥Àæw ªÉÄÃtzÀ ¥ÀvÀAUÀzÀ ªÀÄjºÀÄ¼ÀÄ«¤AzÀ ̧ ÀÄªÀiÁgÀÄ 27,000-30,000
dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß GvÁà¢ À̧§ºÀÄzÀÄ. ºÁUÉAiÉÄÃ ¥Àæw 10 UÁæA ¤gÀÄ¥ÀAiÀÄÄPÀÛ
PÉÆÃ½ ªÀiÁA À̧ CxÀªÁ £Á¬Ä © À̧ÌwÛ¤AzÀ 15-20 ®PÀë dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß
GvÁà¢¸À§ºÀÄzÀÄ. »ÃUÉ GvÁà¢¹zÀ dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß ºÀ®ªÁgÀÄ
wAUÀ¼ÀÄUÀ¼ÀªÀgÉUÉ ²ÃvÀPÀUÀ¼À°è EqÀ§ºÀÄzÀÄ.

ªÉÊmïmÁæ¥ï vÀAiÀiÁj¸ÀÄªÀ «zsÁ£À: £ÀªÀÄUÉ ¨ÉÃPÁzÀ C¼ÀvÉAiÀÄ
C®Äå«Ä¤AiÀÄA eÁ®jAiÀÄ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ JgÀqÀÆ vÀÄ¢AiÀÄ£ÀÄß
¨ÁV À̧̈ ÉÃPÀÄ. »ÃUÉ ̈ ÁV À̧ÄªÁUÀ, MAzÀÄ vÀÄ¢AiÀÄÄ E£ÉÆßAzÀÄ vÀÄ¢VAvÀ
ºÉZÀÄÑ ¨ÁVgÀÄªÀAvÉ £ÉÆÃrPÉÆ¼Àî¨ÉÃPÀÄ. MAzÀÄ ZËPÁPÁgÀzÀ 21/2 °Ã
C¼ÀvÉAiÀÄ ¥Áè¹ÖPï qÀ§âzÀ°è ̧ ÀÄªÀiÁgÀÄ 200-270 «Ä.°Ã. ̈ Á¶àÃPÀj¹zÀ
¤ÃgÀ£ÀÄß ºÁQ CzÀgÀ°è C®Äå«Ä¤AiÀÄA eÁ®jAiÀÄ£ÀÄß EqÀ¨ÉÃPÀÄ. D
eÁ®jAiÀÄ ªÉÄÃ É̄ »ÃgÀÄªÀ PÁUÀzÀªÀ£ÀÄß ºÉÆ¢ À̧̈ ÉÃPÀÄ. »ÃUÉ ºÉÆ¢ À̧ÄªÁUÀ
PÀrªÉÄ ¨ÁVgÀÄªÀ vÀÄ¢AiÀÄ PÀqÉ EgÀÄªÀ PÁUÀzÀ ¸ÀzÁ ¤Ãj£À°ègÀÄªÀAvÉ
£ÉÆÃrPÉÆ¼Àî¨ÉÃPÀÄ. »ÃUÉ ªÀiÁqÀÄªÀÅzÀjAzÀ »ÃgÀÄ PÁUÀzÀ AiÀiÁªÁUÀ®Æ
MzÉÝAiÀiÁVzÀÄÝ, dAvÀÄºÀÄ¼ÀÄUÀ¼À  C©üªÀÈ¢ÝUÉ ̧ ÀºÁAiÀÄªÁUÀÄvÀÛzÉ. EzÀPÉÌ
ªÉÊmïmÁæ¥ï JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ. (avÀæ: 3)

¸ÀvÀÛ ¥Àj¥ÉÆÃ¶ QÃlUÀ¼À£ÀÄß ªÉÊmïmÁæ¥ïUÉ ¸ÀÜ¼ÁAvÀj¹zÀ £ÀAvÀgÀ D
qÀ§âzÀ ¨Á¬ÄAiÀÄ£ÀÄß ªÀÄÄaÑ E£ïPÀÆå¨ÉÃlgï£À°è 6-8 ¢£ÀUÀ¼ÀªÀgÉUÉ
EqÀ¨ÉÃPÀÄ.

dAvÀÄºÀÄ¼ÀÄUÀ¼ÀÄ ¥Àj¥ÉÆÃ¶
QÃlU À¼ À° è  C© üª À È¢ Ý
ºÉÆA¢, ºÉÆgÀ§AzÀÄ qÀ§âzÀ
v À¼ Àz À° èg ÀÄª À ¤Ãj£À° è
±ÉÃRgÀuÉ ºÉÆAzÀÄvÀÛzÉ. »ÃUÉ
± É ÃRg Àu É  º ÉÆA¢z À
dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß §¹zÀÄ,
±ÉÆÃ¢ü¹, ±ÉÃRj¹ EqÀ̈ ÉÃPÀÄ. (avÀæ 4 : QÃlUÀ¼À ªÉÄÃ É̄ dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß
C©üªÀÈ¢Ý ¥Àr¸ÀÄªÀ «zsÁ£À)
PÀÈvÀPÀ ªÀiÁzÀåªÀÄUÀ¼À ªÉÄÃ¯É vÀAiÀiÁj À̧ÄªÀ «zsÁ£À:
1. ªÉÆzÀ°UÉ dAvÀÄºÀÄ¼ÀÄ«£À°ègÀÄªÀ zÀAqÁtÄªÀ£ÀÄß ̈ ÉÃ¥Àðr¹ CUÁgï
ªÀiÁzÀåªÀÄzÀ ªÉÄÃ¯É ¨É¼É¹PÉÆ¼Àî¨ÉÃPÀÄ. £ÀAvÀgÀ CUÁgï ªÀiÁzÀåªÀÄ¢AzÀ
zÀAqÁtÄªÀ£ÀÄß  £ÀÆånæAiÀÄAmï ¨Áævï£À°è C©üªÀÈ¢Ý¥Àr¸À¨ÉÃPÀÄ.
2. ¸ÀÄªÀiÁgÀÄ 100 UÁæA PÀÈvÀPÀ ªÀiÁzÀåªÀÄªÀ£ÀÄß (£Á¬Ä ©¸ÀÌvÀÄÛ)
vÀAiÀiÁj¹PÉÆ¼Àî¨ÉÃPÀÄ. »ÃUÉ vÀAiÀiÁj¹zÀ ªÀiÁzÀåªÀÄªÀ£ÀÄß 2 * 1 ̧ ÉA.«ÄÃ
ªÉÄÃ¯É 1:10 (¸ÀàAeï: PÀÈvÀPÀ
ªÀiÁzÀåªÀÄ) C£ÀÄ¥ÁvÀzÀ°è
¸ÀªÀgÀ¨ÉÃPÀÄ. 10 UÁæA. £ÀµÀÄÖ
ªÀiÁzÀåªÀÄ ̧ ÀªÀjzÀ ̧ ÀàAeï£ÀÄß
270 «Ä.°Ã. UÁf£À PÉÆ¤PÀ̄ ï
¥ s Á è ¹ Ì £ À° è  ElÄ Ö
DmÉÆÃPÉèÃªï£À°è ¸ÉÆÃAPÀÄ

¹ªÁgÀuÉ ªÀiÁqÀ¨ÉÃPÀÄ.
3. £ÀÆånæAiÀÄAmï ̈ Áævï£À°è C©üªÀÈ¢Ý ºÉÆA¢zÀ zÀAqÁtÄªÀ£ÀÄß ̧ ÀàAeï
EgÀÄªÀ ¥sÁè¹ÌUÉ ºÁQ EPÀÆåA É̈Ãlgï£À°è (270 ¹) JgÀqÀÄ ¢ªÀ̧ ÀUÀ¼ÀªÀgÉUÉ
EqÀ¨ÉÃPÀÄ. EzÀjAzÀ zÀAqÁtÄ PÀÈvÀPÀ ªÀiÁzÀåªÀÄzÀ ªÉÄÃ¯É¯Áè
C©üªÀÈ¢ÝºÉÆA¢ dAvÀÄºÀÄ¼ÀÄ«UÉ C£ÀÄPÀÆ® ªÁvÁªÀgÀt PÀ°à¸ÀÄvÀÛzÉ.
¸ÀÄªÀiÁgÀÄ 10,000 dAvÀÄºÀÄ¼ÀÄUÀ½gÀÄªÀ ¨Á¶àÃPÀj¹zÀ zÁæªÀtªÀ£ÀÄß
gÉÆÃUÀªÀÄÄPÀÛ ªÁvÁªÀgÀtzÀ°è UÁf£À PÉÆ¤PÀ¯ï ¥sÁè¹ÌUÉ ¨Ég¸É¨ÉÃPÀÄ.
»ÃUÉ ̈ ÉgÉ¹zÀ ¥sÁè¸ïÌ£ÀÄß EAPÀÆå¨ÉÃlgï£À°è (270 ¹) 3 ªÁgÀUÀ¼ÀªÀgÉUÉ
EqÀ¨ÉÃPÀÄ. (: PÀÈvÀPÀ ªÀiÁzÀåªÀÄUÀ¼À ªÉÄÃ¯É dAvÀÄ ºÀÄ¼ÀÄUÀ¼À£ÀÄß C©üªÀÈ¢Ý
¥Àr¸ÀÄªÀ «zsÁ£À)
4. ªÀÄÆgÀÄ ªÁgÀUÀ¼À £ÀAvÀgÀ ̧ ÀàAd£ÀÄß ªÉÊmï mÁæ¥ïUÉ ªÀUÁð¬Ä À̧ É̈ÃPÀÄ.
¸ÀàAd¤AzÀ ºÉÆgÀ§AzÀ dAvÀÄºÀÄ¼ÀÄUÀ¼ÀÄ PÉ¼ÀUÉ EgÀÄªÀ ¤Ãj£À°è
±ÉÃRuÉUÉÆ¼ÀÄîvÀÛªÉ. CªÀÅUÀ¼À£ÀÄß DVAzÁUÉÎ §¹zÀÄPÉÆ¼Àî¨ÉÃPÀÄ. »ÃUÉ
GvÁà¢¹zÀ dAvÀÄºÀÄ¼ÀÄUÀ£ÀÄß ºÀ®ªÁgÀÄ wAUÀ¼ÀÄUÀ¼ÀªÀgÉUÉ ²ÃvÀPÀzÀ°è
EqÀ¨ÉÃPÀÄ.

dAvÀÄ ºÀÄ¼ÀÄUÀ½AzÀ QÃl ¤ªÀðºÀuÉ : ¥Àæ¥ÀAZÀzÁzÀåAvÀ EªÀÅUÀ¼À£ÀÄß
d¥Á¤£À ¨ÉÃgÀÄºÀÄ¼ÀÄ ºÁUÀÆ zÁæQëAiÀÄ ¨ÉÃgÀÄºÀÄ¼ÀÄ ºÀvÉÆÃnUÁV
ªÁå¥ÀPÀªÁV §¼À¸À¯ÁVwÛzÉ. EªÀÅUÀ¼À ¤ªÀðºÀuÉUÉ dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß
¤Ãj£À°è ¨ÉgÉ¹ £É® ZÉ£ÁßV £É£ÉAiÀÄÄªÀAvÉ ¹A¥Àr¸À¨ÉPÀÄ. EªÀÅUÀ¼À£ÀÄß
ªÀÄtÂÚ£À°è ªÁ¹¸ÀÄªÀ QÃlUÀ¼À ªÉÄÃ®µÉÖÃ C®èzÉ PÁAqÀ PÉÆgÉAiÀÄÄªÀ
ºÀÄ¼ÀÄ, J¯É ¸ÀÄgÀ½ ºÀÄ¼ÀÄ ªÀÄvÀÄÛ EvÀgÉ QÃlUÀ¼À ºÀvÉÆÃmÉUÁVAiÀÄÆ
G¥ÀAiÉÆÃV À̧§ºÀÄzÀÄ. ºÀ¹gÀÄ QÃqÉ ªÀÄvÀÄÛ ¨sÀvÀÛzÀ PÁAqÀ PÉÆgÉAiÀÄÄªÀ
ºÀÄ¼ÀÄ«£À ºÀvÉÆÃmÉUÉ ¥Àæw JPÀgÉUÉ 20-40 «Ä°AiÀÄ£ï dAvÀÄ ºÀÄ¼ÀÄUÀ¼À£ÀÄß
§¼À̧ À̈ ÉÃPÁUÀÄvÀÛzÉ. EªÀÅ UÁvÀæzÀ°è CwÃ aPÀÌzÁVgÀÄªÀÅzÀjAzÀ ̧ ÀÄ® s̈ÀªÁV
¹A¥ÀgÀuÁ zÁæªÀtzÀ°è ̧ ÉÃj¹ ¹A¥Àr¸À§ºÀÄzÀÄ. EzÀjAzÀ E¯É, PÁ¬Ä
ºÀtÄÚ ªÀÄvÀÄ ºÀÆUÀ¼À ªÉÄÃ¯É §gÀÄªÀ QÃlUÀ¼À ¤ªÀðºÀuÉAiÀÄÆ ¸ÁzsÀå.
ªÉÆÃqÀ PÀ«zÀ ªÁvÁªÀgÀt CxÀªÁ ¸ÁAiÀiÁAPÁ®zÀ ¸ÀªÀÄAiÀÄzÀ°è
Eª À ÅU À¼ À£ À Ä ß  G¥ ÀAi ÉÆÃV¸ À Äª À Åz ÀjAz À QÃl ¤ª Àðº Àu É
¥ÀjuÁªÀÄPÁjAiÀiÁUÀÄvÀÛzÉ. F J¯Áè PÁgÀtUÀ½AzÀ QÃl ¥ÀgÁªÀ®A©
dAvÀÄºÀÄ¼ÀÄUÀ¼À£ÀÄß ¥Àæ¥ÀAZÀzÀ C£ÉÃPÀ PÀqÉUÀ¼À°è PÀÈvÀPÀªÁV GvÁà¢¹
QÃl ¤ªÀðºÀuÉAiÀÄ°è G¥ÀAiÉÆÃV À̧¯ÁUÀÄwÛzÉ.

dAvÀÄ ºÀÄ¼ÀÄUÀ¼À ¸ÀAUÀæºÀuÉ

gÀÆ¥À ¸ÀAUÀæºÀuÉ

zÀæªÀ gÉÆÃ¥ÀzÀ°è 12-15 ¢£ÀUÀ¼ÀÄ

¸Àà£ïd 2-3 wAUÀ¼ÀÄ

ªÉ«ÄðPÀÄå¯ÉÊmï 2-3 wAUÀ¼ÀÄ

C°Î£ÉÃmï då¯ï 6-9 wAUÀ¼À

¤Ãj£À°è  ºÀgÀqÀÄªÀ PÁ¼ÀÄUÀ¼ÀÄ 9-12 wAUÀ¼À

G¯ÉèÃR£À
ªÉÊmï f J¥sï, 1927, ̧ ÉÆÃAQvÀ ºÀÄ¼ÀÄUÀ½AzÀ £ÉªÀÄmÉÆÃqï ªÀÄjUÀ¼À
¥ÀqÉzÀÄPÉÆ¼ÀÄîªÀÅzÀPÁÌV MAzÀÄ «zsÁ£À. ̧ ÉÊ£ïì, 66:302-303
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PHENOTYPIC DIVERSITY IN GROUNDNUT TARACHISHYPOGAEA L.) MINI CORE
COLLECTION ALONG WITH OTHER ADVANCED BREEDING LINES.

Shivaleela Kukanur and D. L. Savithramma
Department of Genetics and Plant Breeding , University of Agricultural Sciences Bangalore - 650056 - India

ABSRACT : The groundnut (Arachishypogaea L.) mini core collection consists of 188 accessions. This mini core collection
along with other advanced breeding lines was evaluated for 13 traits during Kharij2011 to estimate phenotypic diversity using
Euclidian distance method. This method grouped 225 genotypes under study into ten different clusters based on K-means
method, where K represents the number of clusters in which all the genotypes were distributed. Maximum number of genotypes
was included in Cluster IX. Clusters I and VII were found to be the solitary clusters possessing single genotype viz., ICG 13941
having highest mean values for pods per plant, shelling percentage and oil content and rCG 13942 which was having highest
mean values for almost all important yield contributing traits respectively. Intra-cluster distance value ranged from 0.00 to 19.17
and inter-cluster distances ranged between 19.98 to 83.38. The Clusters I and VII were strictly more diverse from rest of the
clusters hence these genotypes were used as parents for hybridization. The minimum inter-cluster distance (19.98) was observed
between cluster VIII and X, indicating close genetic association between the genotypes of these two clusters. The members of
cluster V and cluster VII were characterized as evidenced by lowest Cluster means for days to fifty per cent flowering were
considered to be the early flowering genotypes. Cluster r and VII were more divergent for pod yield per plant and days to 50%
flowering yield and seed weight. Hence, crossing between genotypes of these two clusters may appear to be most promising to
combine considerable pod yield. It is suggested that crosses should be affected between the genotypes of said clusters, for
improving more than one economic character to develop potential seggregants and future selection needs to be made in
seggregants, to develop high yielding cultivars. Among the thirteen characters studied, the most important trait contributing to
the total divergence was sound mature kernel per cent (28.22 %).

Keywords: Diversity, Euclidian distance, Groundnut.
INTRODUCTION : Groundnut (Arachishypogaea L.) is one
of the important oil seed crops of the world, which is native to
Brazil in South America and presently cultivated throughout
tropical, subtropical and warm temperate regions of the world.
International Crops Research Institute for Semi-Arid
Tropics(lCRISAT) and the United Nations Food and
Agricultural Organization (UN-F AO) identified it as the third
most important source of vegetable protein, fourth most
important source of vegetable oil, and twelfth most important
food crop.

It belongs to the family Leguminosae or Fabaceae. It is a self-
pollinating, allotetraploid with basic chromosome number ten
(2n = 4x = 40) with two genomes, A and B. (Stebbins 1957;
Stalker and Dalmacio 1986) and genome size 2800 Mb (Guoet
al., 2009). It is believed to have originated in South America
via hybridization of two diploid wild species (A. duranensis
and A. ipaensis) followed by rare spontaneous duplication of
the chromosomes (Halwardet al., 1991; Young et al., 1996).

Based on the differences in the branching pattern and
presence of reproductive node on the main stem, the gene
pool of cultivated groundnut is divided into two subspecies
jastigiataand hypogaea (Krapovickas and Rigoni, 1960).
Further, each subspecies has been divided into two botanical
varieties viz. subsp. hypogaeainto var. hypogaea(virginia) and
var. hirsutaand subsp. Fastigiatainto var. jastigiata(valencia),
var. vulgaris (spanish), var. peruvianaand var. aequatoriana
(Karpovickas and Gregory, 1994).

It is cultivated in around 100 countries located between 400 N
to 400 S with a world production of 34.9 million tonnes from

an area of 23.4 million hectares with productivity of 1490 kg
per hectare. India shares 22 per cent of the world groundnut
production and grown in about 5.95 million hectares with a
production of7.54 million tonnes and productivity of 1286 kg
per hectare (2010-11 Indiastat.com). Within India, the principal
groundnut growing states are Gujarat, Andhra Pradesh, Tamil
Nadu, Karnataka, and Maharashtra which accounts for more
than 80 per cent of the all India production as well as area.

For a crop improvement program, it is a pre-requisite to
maintain the genetic variability. Germplasm collection contains
a vast reservoir of genetic variability which would help to
broaden the genetic base of the cultivars. This could be done
through identification of promising genes in the germplasm
collection that can be incorporated in the breeding programs
to develop promising cultivars. Germplasm has not been
extensively used in cultivar development (Knauft and Gorbet
1989) because of size of the collection, costs associated with
screerung all the accessions for traits that could be used in
cultivars development and non availability of descriptive
characters and uncertainty about the best evaluation methods
for tapping germplasm resources. Hence, development of core
and mini core collections helps in better utilization of vast
germplasm through more efficient evaluation techniques to
select useful parents.

A core collection is a subset of accessions from the entire
collection that captures most of available genetic diversity of
the species (Brown, 1989). Frankel and Brown (1984) described
the method of developing core collection using information
on the origin and characters of the accessions. U padhyaya
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core collections for developing a mini core subset, which
contains about one per cent of the entire collection and ten
per cent of core collection representing the diversity of the
entire collection.

The understanding of the genetic diversity of cultivated and
wild species of peanut (Arachis spp.) is essential to develop
strategies of collection, conservation and use of the germ
plasm in variety development.

Genetic diversity is the basis of any crop improvement
programme. In classical breeding, such improvement has been
brought about by using promising germplasm identified
donors involving the steps "selection- crossing- segregation
- selection" in the cycle. In the present study, variation
available in the germplasm for different characters was
estimated i.e., plant height, pod yield/plant, primary branches
per plant, test weight, shelling percentage, late leaf spot, rust,
protein content and oil content.

Wider diversity in any crop provides a first step to breeder for
its improvement. Crosses between groups with the maximum
genetic divergence would be more responsive to improvement
since they are likely to produce desirable recombinations in
their progenies. Estimates of diversity would also help in the
parents for hybridization in order to exploit heterosis in the
choice of cross pollinated crops and to select desirable
seggregants in the self pollinated crops.

The extent of genetic diversity prevailing in the present
population was analyzed by employing Nonhierarchical
Euclidian Cluster analysis based on K-means method, where
K represents the number of clusters in which all the genotypes
were distributed. Euclidian distance was used to assign the
items to the clusters having nearest means. It was worked out
by using the mean data of all the characters under study.

MATERIAL AND METHODS: The present investigation was
carried out in two seasons, during kharif 2011 and summer
2012 at GKVK, Bangalore. The experimental material comprised
of 225 genotypes which includes 188 accessions of ground
nut minicore set representingjastigiata(33), vulgaris (71),
peruviana(2), aequatoriana (1), hypogaearunner (33) and
hypogaea bunch (48) and other advanced breeding lines. The

experiment was taken in Kharif2011 on 1 SI June 2011 in Simple
Lattice (15 x 15) Design with two replications. The cultivar
TMV 2 was used as susceptible check or spreader row for
natural late leaf spot and rust disease incidence and its spread.
Each genotype was grown with a spacing of 40 em between
rows and 15 em between plant to plant within the rows. Data
were recorded for Days to fifty per cent flowering, plant height,
primary branches per plant, pods per plant, kernel yield per
plant, test weight, shelling percentage, sound mature kernel
per cent, pod yield per plant, protein content, oil content, late
leaf spot and rust scoring on 1-9 scale. Euclidian distance
(Sneath and Sokal, 1973) method is used in this study for
diversity analysis.

RESULTS AND DISCUSSION : In the present study, the
two hundred and twenty five genotypes which were
considered under evaluation were grouped in to ten clusters
based on the Euclidian distance. Clustering pattern showed
appreciable amount of divergence among the genotypes.

Maximum number of genotypes was included in Cluster IX
(and was considered to be the largest cluster, followed by
clusters IV and II with forty and thirty two genotypes
respectively. Cluster VI and X comprised twenty nine
genotypes each. Clusters I and VII were found to be the
solitary clusters possessing single genotype viz., leG 13941
yielding more pods per plant and ICG 13942 which was having
higher pods per plant, kernel yield per plant, pod yield per
plant and sound mature kernel per cent respectively. The
formation of cluster with only one or two accessions may be
due to total isolation preventing the gene flow or intensive
natural or human selection for diverse adaptive complexes.

The summarized information on intra-cluster (diagonal) and
inter-cluster distances among ten clusters is presented in the
Table 13, which revealed that the intra-cluster distance value
ranged from 0.00 to 19.17. The results of the intra-cluster
distance indicated that, the presence of diverse accessions
within different clusters, there by maximum amount of
heterosis is expected in cross combination involving the
genotypes of the most divergent clusters.

Table 12: Distribution of 225 groundnut genotypes into ten different clusters.

CLUSTERS No. of ACCESSIONS/ GENOTYPES
Genotypes

I 1 ICG 13941
ICG 76, ICG ll5, ICG 297, rCG 862, ICG 875, ICG 4998, ICG 4598, ICG 4343, rCG 4156, ICG 3992, ICG

II 32 3775, ICG 6913, ICG 6402, ICG 7000, lCG 9842, lCG 9666, ICG 12276, ICG 13491, ICG 13787, ICG
13856, ICG 13982, ICG 14630, ICG 14705, GKVK 1, lCG 15309, lCG 15287, ICG 14710
ICG 5016, ICG 4412, ICG 6022, ICG 9905, rCG 8490, ICG 8285, ICG 8106, ICG 12625, ICG 14008, GKVK

III 21 17, lCGV 99004, ICGV 99005, B 37C, VL 1, ICGV 87264, GBFD 5272, NCAC 17090, GPBD 4, ICG 15419,
lCG 15042, ICG 14985
ICG 36,ICG 332, ICG 334, ICG 397, ICG 442, ICG 1399, ICG 17ll, ICG 1973, ICG 2106, ICG 2738, ICG

40 5236, ICG 5051, ICG 4955, ICG 4684, ICG 3681, ICG 3343, ICG 6766, ICG 5779, ICG 6201, ICG 7181, ICG
IV 7190, ICG 7243, ICG 7906, ICG 11322, lCG ll219, ICG ll42, ICG 10556, ICG 10474, ICG 10092, ICG

9777, ICG 9507, ICG 8083, ICG 12189, ICG 12682, ICG 12697, ICG12879, ICG 12921, ICG 13858, ICG
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14118, R 8801
V 5 ICGV 99003, ICGV 86590, ICGV 87165, ICGV 93021, JL-24

ICG 434, ICG 513, ICG 1415, ICG 1519, lCG 2381, ICG 5221, ICG 4543, ICG 3584, ICG 3053, ICG 5662,
VI 29 ICG 5827, ICG 6057, ICG 6646, ICG 6654, ICG 7963, ICG 10479, ICG 9809, ICG 9418, ICG 9315, lCG

9249, ICG 9037, ICG 8517, ICG ll855, lCG 13099, ICG 13603, ICG 14127, GKVK 2, GKVK 4, ICGV 86155
VII 1 ICG 13942

ICG 163, ICG 532, lCG 2511, ICG 4527, ICG 4389, ICG 3027, ICG 2925, ICG 2827, ICG 2773, ICG 5286,
VIII 26 ICG 5327, ICG 6993, ICG 5663, lCG 5745, ICG 5891, ICG 7969, ICG 12672, ICG 14475, ICG 14482,

ICG 14523, GPBD 5, ICGV 86699, M 282, ICGV 91177
ICG 81, ICG ll37, ICG 1274, ICG 1668, ICG 2019, ICG 5195, ICG 4911, ICG 4750, ICG 4729, ICG 4670,

IX 41 ICG 3745, ICG 3673, ICG 3421, ICG 3240, ICG 3102, ICG 6703, ICG 6888, ICG 6892, ICG 5609, ICG 6263,
lCG 6375, ICG 6407, ICG 11249, ICG 11144, lCG 11109, ICG 10890, lCG 10554, lCG 10384, lCG 10185,
ICG 10036, ICG 9157, ICG 8567, ICG 11457, lCG 11515, lCG 11651,ICG 11687, ICG 12988, ICG 14106,
lCG 14466, GKVK 13, TMV 2
lCG Ill, ICG 118, ICG 156, ICG 188, lCG 721, ICG 928, lCG 2777, lCG 2772, ICG 4746, lCG 4538, ICG

X 29 5475, ICG 6667, lCG 6813, ICG 5494, ICG 7153, lCG 11426, lCG 11088, lCG 9961, ICG 8760, lCG 11862,
lCG 12000, ICG 13713, GKVK 12, GKVK 8A, GKVK 8B, NCAC 343, lCG 15190, lCG 12370

Genotypes grouped into the same cluster presumably diverge
little from one another as aggregates of characters measured.
Theoretically, crossing of genotypes belonging to the same
cluster is not expected to yield superior hybrids or desirable
seggregants. However, a general notion in theory exists that
the larger the divergence between the genotypes, higher will
be the heterosis (Falconer, 1981). Therefore, it would be
desirable to attempt crosses between genotypes belonging
to distant clusters for getting highly heterotic crosses. Further,
heterosis cannot be exploited in a highly self-fertilized crop.
However, high heterosis might prove potential in isolating
superior seggregants in case of additive type of gene action.
In this context, inter-cluster distance was worked out
considering thirteen characters and these distances ranged
between 19.98 to 83.38. The Clusters I and VII were strictly
more diverse from rest of the clusters. The criterion used for
selection of varieties as parents for hybridization using
hierarchical Euclidian cluster analysis is the inter-cluster
distance.

Those genotypes included in clusters with maximum inter-
cluster distance are obviously genetically more divergent.

Table 13: Intra cluster (Diagonal) and inter cluster distances for thirteen traits formed by 225 genotypes of groundnut
(AracllisllypogaeaL.)

Clusters I II III IV V VI VII VIII IX X
I 0.00 67.76 69.78 75.32 83.l2 70.34 83.38 76.89 64.10 75.26
II 16.32 23.16 31.10 53.03 24.31 61.18 28.02 23.07 25.70
III 19.04 49.42 35.08 37.97 66.10 26.01 39.11 33.43
IV 17.71 75.17 19.89 54.65 43.47 31.39 26.06
V 19.17 66.99 72.86 36.16 71.63 52.29
VI 17.48 54.63 39.80 22.51 25.94
VII 0.00 59.60 64.81 52.67
VIII 17.87 49.21 19.98
IX 17.17 40.92
X 18.38

Hence, it would be logical to incorporate genotypes from
these clusters in further breeding programmes. The minimum
inter-cluster distance (19.98) was observed between cluster
VIII and X, indicating close genetic association between the
genotypes of these two clusters.

5.5.2 Cluster mean analysis : The mean values of each cluster
for all the thirteen characters on pooled basis are given in the
Table 14. It could be seen that clusters differ very much with
respect to mean expression of various characters and thus
reflect that the clusters formed are very distinct. In the present
study, the members of cluster V and cluster VII were
characterized as evidenced by lowest Cluster means for days
to fifty per cent flowering were considered to be the early
flowering genotypes. Cluster V with five and VII with one
genotype were early flowering types respectively, while
Cluster II, with 32 genotype were late flowering. Cluster r
comprising one genotype recorded highest mean values for
important yield contributing traits like pods per plant, shelling
percentage and oil content.

Cluster VII comprising one genotype recorded highest mean



2816TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

values for almost all important yield contributing traits. Thus
Hybridization between genotypes of divergent clusters will
lead to accumulation of favorable genes in single variety and
also it may suggest creating of variability for developing the
varieties involving a large number of divergent lines instead
of closely related ones (Bergaleet aI., 2001)

In the present investigation, it was observed that the
genotypes in cluster VII can be chosen for hybridization
programme, as it recorded highest cluster mean values for
most of the yield contributing. In addition cluster I and VII
were more divergent for pod yield per plant and days to 50%
flowering yield and seed weight. Hence, crossing between
genotypes of these two clusters may appear to be most
promising to combine considerable pod yield. Hence, it is
advisable to consider the genotypes belonging to these
distant clusters, which was confirmed through their higher
inter-cluster distance. The genotypes from the cluster V, which
had highest mean plant height, can be considered as parent
in breeding programme to improve plant height which has
positive association with pod yield.

It is suggested that crosses should be affected between the
genotypes of said clusters, for improving more than one
economic character to develop potential seggregants and
future selection needs to be made in seggregants, to develop
high yielding cultivars.

Table 14: Mean values often clusters for growth, yield, quality and diseases in groundnut (Arachishypogaea L.)

Cluster X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
No.
I 35.00 29.90 6.32 76.93 5.96 24.67 71.80 40.72 27.69 44.83 73.34 6l.12 8.41
II 36.22 30.31 5.99 12.25 6.15 26.93 68.19 56.33 22.39 45.40 74.64 50.41 9.09
IIl 34.50 33.02 5.65 15.13 7.73 36.21 59.53 47.92 24.13 44.97 66.88 36.19 13.33
IV 34.18 31.04 5.98 15.04 6.52 28.46 68,08 80.12 23.90 47.08 88.46 64.18 9.70
V 3l.30 34.39 6.16 2l.27 13.08 35.70 58.81 53.12 24.39 44.62 42.89 15.11 23.52
VI 35.16 32.13 6.08 15.26 6.99 30.70 55.01 66.33 25.29 46.03 84.91 63.07 12.88
VII 31.00 30.30 10.60 27.68 33.56 29.40 65.87 83.73 27.64 42.12 7l.11 62.23 50.95
VIlI 35.92 30.30 5.98 13.70 7.12 33.85 63.75 70.68 23.63 45.41 56.11 37.82 11.33
IX 34.73 32.33 5.98 15.92 6.42 26.25 67.17 49.02 26.72 47.25 89.58 64.96 9.79
X 35.93 31.59 5.93 15.70 7.07 34.01 6l.59 79.09 23.86 46.12 7l.73 46.41 1l.72

X1=Days to 50% flowering
X2=Plant height (ern)
X3=Prirnary branches per plant
X4= Pods per plant
X5= Kernel yield per plant (g)
X6=100 Seed weight (g)
X7= Shelling percentage (%)
X8= Sound mature kernelper cent(%)
X9= Protein content (%)
X10=Oil content (%)
X11= Late leaf spot (%)
X12 = Rust (%)
X13 = Pod yield per plant (g)

5.5.3 Contribution of characters towards divergence :
Percentage contribution of different characters towards
divergence is given in Table 15. Among the thirteen characters
studied, the most important character contributing to the total
divergence was sound mature kernel per cent (28.22 %).Thus
we can choose high yielding genotypes from different clusters
formed. Negligible contribution was made from plant height
and primary branches per plant.
Table 15: Per cent contribution of growth, yield, quality and
diseases towards genetic divergence in 225 groundnut
genotypes
Sl. No Traits Contribution (%)
1 Days to 50% flowering 1.71
2 Plant height (ern) 0.98
3 Primary branches per plant 0.58
4 Pods per plant 1.89
5 Kernel yield per plant(g) 1.74
6 Test weight(g) 5.98
7 Shelling (%) 6.48
8 Sound mature kernel percent (%) 28.22
9 Protein content (%) 10.43
10 Oil content (%) 7.06
11 Late Leaf Spot (%) 7.04
12 Rust (%) 3.15
13 Pod yield per plant (g) 24.74

TOTAL 100
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INTRODUCTION: Ever since, from the beginning of history,
man has struggled against the forces of nature to establish
his mastery over the environment. However, spectacular hu-
man development notwithstanding the effects of hazards and
the places on the geographical space is often take the form of
disaster. As a result, constantly increase in frequency, inten-
sity and its impact not only on the human beings but also on
the nature. Disasters are caused not only due to natural haz-
ards but also through the human interference with the envi-
ronment like accidents, fires, noxious gas leakage etc. The
impact of disaster not only depends upon only one force but
the effects are multiplier in nature which are not tolerable.

Therefore, an attempt has been made in this present paper to
highlight few forms of natural hazards: earthquakes, volcanic
eruptions, tsunamis, cyclones, landslides and floods etc., its
impact, its prediction and role of latest techniques to assess
the damage caused by the hazards as a geographical point of
view.

HAZARDS : Hazards are the unpleasant event for the human
being in particular and other lives in general, which results in
economic disruption, loss of property and loss of life. The
hazards are broadly classified into Natural hazards and An-
thropogenic hazards. A natural hazard is a threat of a natu-
rally occurring event that will have a negative effect on people
or the environment. Many natural hazards are inter-related,
e.g. earthquakes can cause tsunamis and drought can lead
directly to famine or population displacement.  Anthropo-
genic or human-made hazards occur mainly due to the human
interaction with the environment. They include the hazards
that have formed only through human interaction, such as
acid rain, and contamination of the atmosphere or surface
waters with harmful substances, as well as the potential for
human destruction of the ozone layer and potential global
warming. It also takes place with the human negligence or
involving a failure of a human-made system. It results in huge
loss of life and property. It further affects a person’s mental,
physical and social well-being. Both the hazards lead to havoc
and huge damage.

DISASTER VULNERABILITY IN INDIA : As per as the di-
sasters are concerned, it has been categorized in to five cat-
egories based on the damages on land. These are as follows:
57% of land vulnerable to Earthquakes
23% of land vulnerable to Droughts
11% of land vulnerable to Floods
08% of land vulnerable to Cyclones and
1% Others. Different types of manmade hazards leads to about
one million houses damaged annually, in addition to human,
economic, social, and other losses.

ROLE OF REMOTE SENSING AND GIS : Remote Sensing
and GIS is playing the crucial role in providing timely detailed
and correct information of the hazards and disasters. This
kind of technology helped even beyond the human eyes.
Remote sensing has been widely used in hazard detection,
mapping, monitoring, damage assessment, and crisis man-
agement, and would play a major role in an effective warning
system due to its “wide and insightful eyesight”. SPOT,
IKONOS, LANDSAT, IRS-1C, 1D, OCEANSAT-1 and
RESOURCESAT were used for analysis and damage assess-
ment. A technique based on GIS is available to map out the
hazard affected areas and prepare the zonation maps that are
the best output result for further planning.

The essential characteristics of remote sensing and GIS in
providing timely correct and detailed spatial information of a
disaster before, during, and after an event. Satellite images
are extremely useful and beneficial to in term of accuracy,
quality, up-to-dated-ness, timely availability and cost effec-
tiveness. Thus, damage assessments before and after disas-
ters and its capacity to cover a vast area in one acquisition
time, satellite remote sensing has been a very powerful tool
to monitor the condition of the earth surface and attracted
significant attentions among researchers and practitioners
of disaster management. The high-resolution satellite imag-
ery, made satellite remote sensing more useful in disaster
management since even damage status of individual build-
ings can be identified without visiting the sites of disasters.

HAZARD MONITOR: A GEOGRAPHICAL APPROACH

Miss: M. S. Belgaum*, Dr. A. A. Mulimani**
*Research Scholar, ** Professor and Research Guide, Department of Studies in Geography, Karnatak University, Dharwad.

ABSTRACT: Hazards are threatening to the human society and also burning issues in the present day scenario in the world.
Hazards are not only by the nature but also outcome from the human over interaction on the nature. The natural disaster occurs
frequently and resulted into not only the damage of the property and assets but also responsible for loss of lives. The
consequences of hazards are horrible, settlements are destroyed and irreparable damage has been taken place, soil in productive
agricultural areas are swept away and natural habitants degraded. Those who survive can be hit by diseases, suffering and
loss that may take years to assuage. Therefore, the attempt has been made in this present paper to concentrate to study the
hazards and to discuss the applications of Remote Sensing and GIS in assessing the hazard zone. It may be helped to take
necessary preventive measures are to be addressed in forth coming generations.

Key Words: Hazard, Remote Sensing, GIS.
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HAZARDS AND ITS PREDICTION : Hazards are not inevi-
table all over the world. But scientists have made great strides
in monitoring and predicting the ongoing threat of hazards.
Emerging science and technology can help the scientists to
predict the hazards and to take proper precautions with the
warnings. Thanks to early warning systems, it’s now pos-
sible to predict the approaching hazards within minutes. The
prediction of a natural event is a direct outcome of scientific
investigation into its causes and is aimed at establishing the
probability of the next occurrence in terms of time, place, and
range of severity. Increasingly sophisticated monitoring sta-
tions collect information of potentially hazardous events for
more accurate prediction.

1.1 Earthquakes : The earthquakes can occur in cycles of
decades or centuries and are caused by the sudden release of
slowly accumulated strain energy along a fault in the earth’s
crust. Earthquakes and volcanoes occur most commonly at
the collision zone between tectonic plates. Earthquake fore-
casting and prediction is an active topic of geological re-
search. Geoscientists are able to identify particular areas of
risk and, if there is sufficient information, to make probabilis-
tic forecasts about the likelihood of earthquakes happening
in a specified area over a specified period. These forecasts
are based on data gathered through global seismic monitor-
ing networks, high-density local monitoring in known risk
areas, and geological field work, as well as from historical
records. Scientists of the U.S. Geological Survey (USGS) have
operated seismographic stations throughout the world for
more than 35 years and Remote sensing techniques can add-
up to the information available through seismic techniques.
Generally, the faults associated with earthquakes can be iden-
tified on good resolution satellite imagery and along with the
geological maps the potential earthquake zones are prepared
in a GIS environment. Satellites imageries of IRS, NOAA, SPOT,
LANDSAT and IKONOS are of more importance in assessing

the damage before and after the event. This type of imagery
could be used to assist authorities with immediate mitigation
activities such as search and rescue efforts, emergency relief
and major infrastructure damage assessment.

1.2 Volcanic Eruptions : There are some 500 active volca-
noes around the globe, about 100 of which erupt every year.
Volcano monitoring is important simply because an unex-
pected awakening can imperil thousands of lives over a wide
area. Volcanic eruptions are usually preceded by a sudden
increase in the number of earthquakes immediately below the
volcano and changes in the chemical composition of the gases
emitted from a volcanic vent. If these are closely monitored,
volcanic eruptions can be often be predicted with reasonable
accuracy. Remote sensing techniques can play an important
role by providing the vital information particularly; Thermal
infrared (TIR) imagery can capture the volcanic heat pro-
vided the spatial resolution is high enough which would serve
the purpose of finding out the evidence of hazardous activi-
ties.

1.3 Tsunami : All tsunamis are potentially dangerous, even
though they may not damage every coastline they strike.
Damaging tsunamis are very rare. On average, destructive
tsunamis occur twice a year, and tsunamis that cause ocean-
wide devastation, like the one in 2004, happen only once
every 15 years, on average. The Pacific Tsunami Warning
Center (PTWC), West Coast and Alaska Tsunami Warning
Center (ATWC) and Indian Ocean Tsunami Warning System
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is monitoring the seismic events and changes in the tide level
and working on early monitoring system. NASA is also heavily
involved in the quest to predict deadly tsunamis before it
occur. In 2010, researchers at NASA’s Jet Propulsion Labora-
tory successfully demonstrated elements of a prototype tsu-
nami prediction system. Using real-time data from the agency’s
Global Differential GPS (GDGPS) network, the system suc-
cessfully predicted the size of the tsunami following the Feb.
27, 2010, Chilean earthquake.

1.4 Cyclones: These large-scale low-pressure systems occur
throughout the world. The determination of past cyclone paths
for the region can be derived from remotely sensed data from
the U.S. National Oceanographic and Atmospheric Adminis-
tration (NOAA) satellite sensors designed and operated for
meteorological purposes. Once the cyclone is identified, moni-
toring allows meteorologists to predict how long the devel-
opment will take and the eventual path of the storm.

1.5 Floods: Floods are result of excess runoff, which could
increase or decrease depending on various factors, such as,
intensity of rainfall, snow melt, soil type, soil moisture condi-
tions and land use and land cover. Floods can be predicted
with water level tracking systems placed on buoys in the
waters. They will measure the speed of current, water level
and others. Once the water level reaches a dangerous level,
warnings will be given.

Flood mapping is done by overlaying a pre-flood image and a
peak flood image to delineate the area. Damages, in terms of
properties and crops, are assessed with the help of existing
land use base map (Colby et al, 1999; Brakenridge et al, 1998;
Nico et al 2000; Saders and Tabuchi, 2000). Flood prediction
based on monitoring the clouds associated with heavy rain
can be achieved using satellite imagery.

DISASTER MANAGEMENT : The impact of natural disas-
ters / Hazards can be reduced through a proper disaster man-
agement, including disaster prevention, disaster prepared-
ness (forecasts, warning, prediction) and rapid and adequate
disaster relief. Mitigation of natural disasters can be success-
ful only when adequate knowledge is obtained about the ex-
pected frequency, character, and magnitude of hazardous
events. Some types of disasters, like, floods or earthquakes
may originate very rapidly and may affect large areas. The
use of synoptic earth observation methods (Remote Sens-
ing) has proven to be especially suitable in the field of disas-
ter management. In a number of countries, where warning
systems and building codes are more advanced, remote sens-
ing has been found successful to predict the occurrence of
disastrous phenomena and to warn people on time.

In disaster management, the aim of the experts (Kundzewicz
et al, 1993; Lanza and Conti, 1994; Sabins, 1986) has to moni-
tor the situation, simulate the complicated natural phenom-
enon as accurately as possible so as to come up with better
prediction models, suggest appropriate contingency plans

and prepare spatial databases.
There are some of the important steps taken by the experts
with the help of technology related to disaster management.
• Quickly assessing severity and impact of damage due to
flooding, earthquakes, oil spills and   other disasters;
• Planning efficient escape routes from coastal areas during
cyclone;
• Finding quickest routes for ambulances to reach victims;
• Locating places for shelter for victims or refugees;
• Calculating population density in disaster-prone areas;
• Rapidly identifying hardest-hit disaster areas in order to
provide early warning of potential       disasters;
• Pre-disaster assessments to facilitate planning for timely
evacuation and recovery operations    during a crisis;
• Monitoring reconstruction or rehabilitation after a major
disaster; and
• Developing, maintaining or updating accurate base maps.

CONCLUSION : Natural disasters cause damage to life and
property on a geographical space in the world in various
forms with different dimensions. The pressure on the earth’s
resources caused by increased population has resulted in
increased vulnerability of human and their infrastructure to
the natural hazards, which have always existed. Thus, Space
technology can help the disaster mitigation process through
better future scenario predictions; detection of disaster prone
areas; location of protection measures and safe alternate
routes etc. Post-disaster satellite data acquisition helps in
disaster recovery; damage claim process and fast compensa-
tion settlement.
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Various satellites and sensors on-board provide with numer-
ous possibilities of analyzing the data for disaster prediction
and mitigation purposes. The nature of the natural disasters
determines the suitability of sensor types, spectral bands,
active or passive radar data and their spectral, temporal and
spatial resolutions. Impact of land use on natural disasters
and ability to predict them would be one of the main contribu-
tion of remote sensing technology. Integration of remote sens-
ing with GIS technology makes it an extremely powerful tool
to identify indicators of potential disasters. Information shar-
ing through Internet reduces data acquisition time and thus
providing efficient way to carry out real-time disaster predic-
tions (floods, forest fire, tsunami and hurricane etc.).

Hazards are predicted based on the location, strength, and
depth below the surface of a quake. A hazard alert is issued
on radio channels and TV screens within three minutes for
the most at-risk areas, giving a warning to allow residents to
evacuate these areas. This type of forecasting is awakened
the people in that region to protect their lives. “Prevention is
better than cure” slogan holds well and good as far as the
prevention measure of all the hazards through the remote
sensing and GIS is concerned.
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ABSTRACT: Market centers are economically most important and represent the regional pattern of development. Not only
this, but also grant various services like trade, commerce to the region and help in rising social contacts, serve as center of
diffusion and become focal point for political and other activities. Hence, market centers have prime economic significance in
any region. Markets do not offer the stated functions on an equal basis. This is because their developments depend on many
factors including, the spatial and temporal organization of the market systems, range of goods and services in them, their
spatial accessibility and integration. As a result, the markets exist in a hierarchical organization whereby lower order ones are
linked up to the higher-order ones. The spatial organization of the markets centers and their functions are the foremost
consideration in this paper. The eight functions have been selected as the parameters. The Christaller Central Place Model has
helped to determine the hierarchy and accordingly the hierarchical orders of market centers have been determined.

Key Words: Functions, Spatial Organization and Hierarchy.

INTRODUCTION : The concept of hierarchy plays an impor-
tant role in the planning of any geographical regions in the
world. The planning is one of the aspects of the geographers
and is keen to preparing a plan to achieve either a rural devel-
opment or regional development. Therefore, the present pa-
per aims to discuss the hierarchical orders of periodic markets
in Dharwad district from the rural development point of view.
The last orders of markets are definitely reflects the planning
strategy for further development. Hence, the present study
would help to improve the marketing transaction in the inte-
rior parts of the districts.  The hierarchical pattern of the mar-
ket centre is a universal phenomenon. Although each market
settlement has its individual status, at the same time it is also
an integral part of a regional system which has its functional
and spatial interrelationship with other market settlements
(Saxena, 2006). The hierarchy of market centers is very impor-

tant since they aid in the investigation of the significance of
a market within its region. The hierarchical importance of a
service centre must depend upon the number and quality of
functions it performs for a region and provide a base for
regional development and planning. Always the larger cities
are functionally more complex than the smaller ones and func-
tional complexity is infact, related to the size of the centre and
its complimentary region (Reilly, 1929). The analysis of func-
tions and assessment of hierarchy are undoubtedly very im-
portant aspects of regional central place studies. Most of
these studies are linking from micro-level to macro level, and
helps to identify the spatial gaps to achieve the regional de-
velopment through the spatial planning strategy.

STUDY AREA : The study area is located at the fringe zone
of Semi -Malnad and Maidan of the north-western parts of
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the Karnataka state .It has extended between 150.2‘ to 150 42‘
northern latitude and 740 43‘ to750 32‘ eastern longitude hav-
ing five talukas namely; Dharwad, Hubli, Kalaghatgi, Kundgol
and Navalgund .There are 367 Revenue villages and 27 Ham-
lets, six Urban Centers with five Municipalities, 127 Gram
Panchayat. The study region has an area of 4263 square kilo-
meters with population of 1847023. The density of population
is 433 persons per square kilometers (2011census). The
Navalgund taluk (1080 sq km) is biggest and Hubli taluka
(631sqkm) is the smallest taluka in terms of area.

OBJECTIVES
The present study has the following objectives.
1. to study the functions of periodic markets.
2. to determined the hierarchical orders of market centers based
on selected parameters.
3. to suggest the measures for further development of peri-
odic markets in the study region.

HYPOTHESIS
The confined study has the following hypothesis. It is
hypothised that…….
1. The levels of hierarchical order is directly related to  the
levels of functions in the market.
2. The lower order markets perform the lower level functions
and visa, versa.

DATABASE AND METHODOLOGY : The present paper is
based on the both primary data and secondary source of
information. The primary source of information is collected
through questionnaire method. The secondary source is col-
lected from different offices related to the parameters. The
weightages have been given and Centrality Index has calcu-
lated. On the basis of Composite Index the hierarchy has been
determined based on the Christaller Postulations. The fea-

tures of hierarchy have been analyzed.

CONCEPT OF HIERARCHY : The concept of hierarchy is
very common in geographical study and widely used for de-
termining the categories. In marketing geography it simply
means ranking of market centers into successive groups or
orders on the basis of a single or a set of variables. It is a fact
that, in every region there are fewer larger markets then and
smaller ones and their characteristics can be explained prop-
erly when hierarchical orders are determined. Such hierarchi-
cal order is fundamental to central place models of Christaller
and Losch. Similarly Berry and Garrison demonstrated how
hierarchies arise on the basis of “threshold”. The concept of
central place hierarchy refers to the existence of stepped or
discontinuous pattern of relationship between population
size and functional range. This is a series of distinctive level
or orders of central place, which at each limit or order perform
set of functions which distinguish this from all the others (S
C Singh, 1981).

REVIEW OF LITERATURE : The work of Walter Christaller
(1933), in the form of central place theory may be considered
as a pioneering work dealing in the hierarchy of central places,
both theoretical and empirical in south Germany. The essence
of the theory is that a certain amount of productive land
supports a center which exists because essential services
must be performed for the surrounding land. Dewey (1962),
explain a hierarchy of markets through which goods move
vertically and horizontally in a series of transactions. Skinner
(1964), determined five hierarchical levels of markets, namely,
minor markets, standard markets, central markets, intermedi-
ate and regional markets. Berry (1967), observed seven levels
of hierarchy, viz., hamlet, village, large village small town,
regional centre, regional metropolis and national metropolis
based on different variables and their correlation. Identifica-
tion of the hierarchy of central places in South –western Iowa,
South Dakota and Chicago is the most notable work in the
USA by Berry. Abiodun (1967) described the existence of
hierarchy of settlements in Ijebu Province of South-western
Nigeria through historical factors and the level of economic
development in the area. Abiodun identified 74 settlements
as qualified for treatment through the use of Principal Com-
ponent Analysis but only 36 were found to contain certain
traits of Central Place Theory’s requirements. Mabogunje
(1968) identified the development of hierarchy of service cen-
ters in South Western Nigeria with the old “Yoruba Empire”
which was made up of numerous kingdoms such as Oyo,
Owu, Ife, Ijebu, Ijesa, Ekiti, Ibadan, Egba, and Igbomina. The
major trading centre was at Ibadan which later developed to
become the largest urban settlement in the region. In sum,
Mabogunje concluded that, the distribution pattern of cities
in Yorubaland can be said to merely approximate Christaller’s
Central Place Hierarchy. Thorpe (1968), developed hierarchy
of service and trade centers in the U.K. on the basis of sale
figures of all English centers, and identified seven types of
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centers, viz. regional centers, sub regional centers, area cen-
ters, major centers, district centers, local centers and village
or small suburban centers. Miracle (1969) observed three func-
tional categories of markets such as, local markets, assembly
markets and urban markets. Saxena (1971) determined the hi-
erarchy of market centers of Hadaoti region on the basis of
four variables such as, periodicity, commodity structure, and
extent of service area and also the nature of population served.
Garnier and Delobez (1979) opined that hierarchy of market
centers can be determined by equipment such as Varity of
specially shops, quality of shops, conditions of the shops,
Varity of goods sold forms of organizations etc. Singh (1981),
described that, the central places or service centers of differ-
ent orders have a complementary area established by the
ranges of the goods and services, located in that vicinity, the
higher order centers have a large number of functions of a
more specialized nature and serve to larger population within
a longer range of distance, where as the lower order centers
provide a low level of goods and services within a short dis-
tance. Dixit (1989) considered shop opening days as one of
the indicators to arrive at a composite hierarchy in his studies
on Hamirpur District. Shrivastava (1991) defined the three tier
market hierarchy of Miracle and has used different terminolo-
gies to determine the market hierarchy as Primary, Village or
Weekly markets, Regional, Secondary or Mundi markets and
Terminal, Wholesale markets. Hugar (2000) observed that, cess
or market fees as one of the prime indicators to arrive at com-
posite hierarchy in his studies of Gulbarga district. In this
connection, an attempt is also made by Mulimani (2006) de-
termined the hierarchy of market centers in Raichur district by
using composite index.

Table 5.1:   Hierarchy of Market Centers

Sl. No. of Market Hierarchical
No. Centrality Index Settlements Orders of Market

Settlements Name of Market Settlements
1. 100 02 I Order Dharwad and Hubli.
2. 92.85-80.35 05 II Order Kalghatgik Kundagol, Navalgund, Alnaver and Annigeri.
3. 63.69- 50.00 13 III Order Amminbhavi, Garag, Hebballi,Narendra, Tadakod, Uppin

Betgeri, Hebsur, Noolvi, Unkal, Bommigatti, Gudgeri,
Saunshi and Shelvadi.

4. 47.61- 40.47 22 IV Order Tegur, B- Aralikatti, Byahatti, Koliwad, Warur, Dumawad,
Hulkoppa, Mishrikoti, Tabkad Honnali, Hireharkuni,
Hiregunjal, Ingalgi, Kamdoli, Kubihal, Mattigatti, B
Taralghata, Yaliwal, Alagwadi, Byalal, Gumgol, Hebbal and
Morab.

5. 39.88 - 26.78 08 V Order Kalas, Hanshi, Javoor, Sirkol, Shirur, Tirlapur, Nigadi and
Mugud.

Source: Personal Computation, 2012.

FEATURES OF HIERARCHY : The hierarchical order does
not agree with the natural breaks of population ranking.
Shrivastava (1987) noticed a similar phenomenon in his study
on Tarai regions of Uttar Pradesh. Some of market centers
with low population size are found in higher orders of hierar-

chical groups. Hugar (2000) observed the same phenomenon
while studying the market centers of Gulbarga District.
Mulimani (2006) also defined that, the some market centers in
Raichur District with low population size are found in higher
orders of hierarchical groups. Similarly, many examples can
be cited. Hence, the present central place system is not di-
rectly correlated to its population size.

The higher order markets are tend to exhibit specialization of
commercial activities as compared with the lower order cen-
ters. In the study region it is observed that, the market cen-
ters with low population size have achieved the higher status
tending towards a greater degree of specialization namely,
Bommigatti, Hebsur, Narendra, Noolvi, Shelvadi, Tadakod etc.
Narendra and Tadakod the dominating factors responsible
for achieved higher status are development of industries near
these settlements.

FIRST ORDER MARKET CENTEERS : At the apex of the
market hierarchy are Dharwad and Hubli. Drarwad being the
district headquarter and Hubli being the Commercial center,
both cities enjoy historical, economic, social, political and
administrative status. These two cities have scored the maxi-
mum points in the centrality index and occupied half of the
population of the district i.e. 943788 according to 2011 cen-
sus. These cities are not only high level functions in all facili-
ties but also collection and distribution of number of goods
of varying types, order and quality. Large number of traders,
middlemen and big producers are engaged in marketing ac-
tivities of various agriculture and non- agricultural commodi-
ties. Specialization in numerous services is common feature.
Therefore the gravitational pull unparallel in the study re-

gion. As a result these cities attract the people from the dis-
trict as well as neighbouring districts and provide specialized
high level services like medical, banking, insurance, educa-
tional, transportation and communication etc. As numerous
services are available people have visit these centers for
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higher order luxury goods. Farmers also bring their produce,
as they are sure to get fair prices and sufficient demand for
their commodities. Both cities are having big regulated mar-
kets, which attracts farmers from all talukas. Both cities are
well connected by Broad Gauge Railway, National Highway,
State Highway and Major District Road. Hence they are able
to attract various commodities not only from surrounding
talukas but also from neighbouring districts of the state.

SECOND ORDER MARKET CENTEERS : There are five
second order market centers, which are mostly taluka head-
quarters and towns. Centrality index of these centers varies
from 92.85 – 80.35 viz., Kalghatgi, Kundagol, Navalgund,
Alnaver and Annigeri. These market centers are connected
with National Highway, State Highway, Broad Gauge Rail-
way, Major District Road, which have enabled them to serve
respective talukas for wholesale as well as retail transactions.
Markets of these categories serve different number of vil-
lages. Although these market settlements have arranged as
per centrality index, there are considerable variations in re-
spect of population and settlement serve etc, which may be
related to the conditions prevailing in the region. These mar-
ket centers also act as a center of attraction in particular taluka
since the taluka headquarters are always visited by people
with multipurpose. Along with marketing they tend to per-
form other functions such as administrative, recreational, fi-
nancial, medical etc. While centers like, Alnaver and Annigeri
are towns which also attract the people from surrounding
villages. Availability of required goods and services, which
are not found in lower order market centers, is the main rea-
son for growth of such market centers. These market centers
are also having main regulated market or sub-regulated mar-
ket for handling wholesale transactions.

Table 5.2 I and II Order Markets
Sl Name of the Centrality Population No. of
No. market centers Index Served Settle

ments
Served

I Order
1 Dharwad 100
2 Hubli 100
II Order
1 Kalghatgi 91.07 16917 11
2 Kundagol 87.05 18726 11
3 Navalgund 92.85 24613 12
4 Alnaver 82.14 17228 09
5 Annigeri 80.35 28267 08

Source:  Personal Computation, 2012

THIRD ORDER MARKET CENTERS : The hierarchal sys-
tem of third order consists of thirteen market settlements and
there are no urban centers which fall under this order. Their
centrality index ranges from 63.69- 50.00.Such as Amminbhavi,
Garag, Hebballi, Narendra, Tadakod, Uppin-Betgeri, Hebsur,
Noolvi, Unkal, Bommigatti, Gudgeri, Saunshi and Shelvadi.

These market centers are bigger compared to other rural mar-
kets and growing rapidly. Here, the inhabitants of surround-
ing villages assemble to sell their produces/ commodities and
purchased their daily requirements for their daily consump-
tion. These market centers are handling mostly retail busi-
ness, most of the market centers namely, Hebsur, Noolvi,
Unkal, Gudgeri, Saunshi and Shelvadi are having sub-regu-
lated markets. Thus, small and marginal farmers usually visit
these markets. The distribution of this category of market
centers is governed by many factors such as population sev-
ered, number of settlement severed etc. It is important to
mention that, there is at least one market center in each taluka
under this category and also an important market next to
taluka headquarters and towns. Such markets are the most
useful for mobile traders as well as part time traders.

Table 5.3:  III Order Markets
Sl Name of the Centrality Population No. of
No. market centers  Index Served Settlem

ents Served
1 Aminbhavi 51.19 12243 06
2 Garag 59.52 10528 07
3 Hebbali 53.57 12659 07
4 Narendra 50.00 5276 06
5 Tadakod 51.78 6524 06
6 U-Betgeri 61.90 7931 11
7 Hebsur 57.73 6245 07
8 Noolvi 52.97 7514 05
9 Unkal 57.73 —— 06
10 Bommigatti 53.57 3731 10
11 Gudgeri 60.11 9886 07
12 Saunshi 63.69 12848 08
13 Shelvadi 52.38 6933 08

Source: Personal Computation, 2012

FOURTH ORDER MARKET CENTERS : The number of forth
order market centers are highest among all orders of the mar-
ket centers in the study region. There are twenty two mar-
kets, which are widespread in the study region. Some market
settlements of this order are, Alagwadi and Morab have been
sub- regulated market yards. These markets are generally small
periodic markets which are characterized by medium size vil-
lages and market meeting is held for few hours on market day
with less no of market participants. They deal only in retail
business. The traders come to sell in small lots to local people
hence, these markets are small collection or assembly points.
The mobile sellers generally erect some shed on open spaces
and the articles daily use, are exhibited. Most of such market
centers are located either on roadside or in most open space
near village panchayat.

In spite of the fact that these market centers belong to the
fourth hierarchical order of the study region their importance
must not be ignored. These are the centers, which supply the
articles of daily use such as vegetables, grains, spices, sta-
tionary, toys etc to the rural folk. As a matter of fact they
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serve as the most immediate trade centers functioning as feeder
markets of the surroundings rural landscape itinerant traders
sell articles to the rural people. It is quite clear from the study
that these small rural markets are held at selected villages
under the administration of village panchayat. These markets
attract a few surrounding villages. Hence they play an impor-
tant role in the agrarian economy of the study region. These
markets tend to reflect socio-economic and cultural status of
the rural folk. Hence the development of these markets is the
development of rural economy. Many of the markets in these
categories tend to stabilize the market area. The distribution
of this category of market centers is governed by many fac-
tors. The centrality index value of these markets ranging be-
tween 47.61- 40.47.Further the recent studies have indicated
that, only 50 percent of the agricultural products are being
handling by the regulated markets and the remaining pro-
duces enter such   rural markets by small and poor farmers.
This situation provides ample scope for the development of
primary market structure. Integrated rural development
programme cannot be accomplished without the development
of rural markets (Narasimhan 1991).

Table 5.4 IV Order Markets

Sl. Name of the Centrality Population No. of
No. market centers Index Served Settleme

nts Served
1 Tegur 44.04 3010 06
2 B-Aralikatti 41.66 4357 05
3 Byhatti 46.42 11384 07
4 Koliwad 41.66 5220 05
5 Warur 44.04 3265 05
6 Dummwad 41.66 3827 05
7 Hulkoppa 41.66 1782 07
8 Mishrikoti 41.07 9006 05
9 T-Honnali 41.07 4170 05
10 Hireharkuni 41.81 4721 05
11 Hiregunjal 45.23 2199 05
12 Ingalgi 40.47 4224 05
13 Kamdolli 42.85 7931 06
14 Kubihal 42.26 3683 05
15 Mattigatti 42.26 2908 05
16 B-Tharalgatta 41.07 3458 05
17 Yaliwal 42.26 5212 05
18 Alagwadi 47.61 5838 05
19 Byalal 42.26 1715 06
20 Gumagol 42.26 2861 06
21 Hebbal 41.07 3522 05
22 Morab 44.64 9634 04

Source: Personal Computation, 2010-11
FIFTH ORDER MARKET CENTERS : This group accounts
for eight markets which are situated on rural roads. Their cen-
trality index ranges from 39.88-26.78. These are tiny markets
handle only retail trade. The markets comes under this order
are Kalas,Hanshi, Javoor, Shirkol, Shirur, Tirlapur, Nigadi and

Mugad. These markets severs the limited number of surround-
ing villages   however, these trading centers can be used as
focal points of implementation of rural development of the
district itself.

Table 5.5: V Order Markets

Sl. Name Of The Centrality Population No. Of
No. Market Centers  Index Served Settle

ments
Served

1 Kalas 39.88 7219 06
2 Hanshi 38.69 2127 04
3 Javoor 38.69 2117 04
4 Shirkol 38.69 3668 04
5 Shirur 38.69 3260 04
6 Tirlapur 38.69 5585 04
7 Nigadi 36.90 2295 04
8 Mugad 26.78 5085 04

Source: Personal Computation, 2012

MEASURES FOR THE FUTURE DEVELOPMENTS : Rural
markets have been established to be very important to the
development of rural communities in developing countries. It
is therefore necessary that planners pay greater attention
towards sustainable development. This is because an under-
standing of the ability of a rural market to support a particular
service or establishment is a pre-requisite to designing ap-
propriate development strategies. Further, it has been ob-
served that the primary function of all markets is to facilitate
the movement of produce between producers and consum-
ers. Therefore, the upgrading of the markets to perform the
stated function requires their integration with rural develop-
ment programmes. This means that, the improvement of the
market should be combined with the programmes for general
upgrading of post-harvest handling facilities, access road
improvement, rural electrification and rural water supply.

This investigation of the markets hierarchical structure pro-
vides an important starting step toward market development
in particular and rural development in general in the study
region. This is because, the understanding of the structure
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will enable planners to appreciating how effective the mar-
kets act as central places which will guide their policy on rural
market development. Based on the analytical observation in
the study region, the following measures are considered to
be worth implementing in strengthening the existing hierar-
chical order of market centers. Fourth order and fifth order
market centers are inadequate and have insufficient
infrastructural facilities to strengthen these market centers,
authorities should take care and provide facilities like; Na-
tionalized Banks, Primary Health Service facilities etc. In this
context, improvement in the conditions of above mentioned
functions will go long way in covering the un-served areas
effectively. The market centers of third order are the main
connection among rural and urban centers, they should be
provided with required infrastructure as well as administra-
tive structure to handle more transactions of a variety of ser-
vices to minimize the laymen approaching the higher order
market centers for small transactions. These market centers
should be made to attract people from outside the settlement
area to curb the agents of traders and service providers.

CONCLUSION : The composite scores of centrality, clearly
indicate high difference between the lower and higher values
of centrality score. It is observed that, the places having high
centrality value are located in the town or city and big vil-
lages. Although there are five hierarchical orders of markets
centers are found in the study region. The marketing system
as a whole has a distinctive significance for interrelationship
among different levels of hierarchy of the market centers. There
are two first order market centers have been functioning in
the study region i.e. Dharwad and Hubli cities which are more
assessable to the other lower order market centers of the study

region. So far hierarchical system of market centers is con-
cerned, due to large deviation in assumption is reality. The
hierarchical class system of market centers derived is very
important and it will be useful for solving various problems in
the area and it will provide information to the planners and
decision makers for the regional planning and overall devel-
opment of the region.
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THREATENED AMPHIBIAN FAUNA OF WESTERN GHATS : CAUSES AND REMEDIES
Parwati B Rudrakshi

Dept of zoology, Basveshwar science college,Bagalkot

ABSTRACT: Amphibians are the most important component of ecosystem. They are threatened worldwide and are declining
rapidly, mostly due to anthropogenic pressures. The species richness is high in humid tropical forests and comparatively poor
in the semi arid and arid regions of the world. Amphibians are generally classified into three orders. The first order Caudata
comprises newts and salamanders. The second order Gymnophiona/Apoda consists of caecilians of which only very few
species are now existing. The third order Anura comprises about 3500 species of frogs and toads which constitute about 75%
of the total amphibians.

About 51 mllion hectares of land has been estimated to be available as the habitat of amphibians, such rich and interesting
amphibian fauna, India has. Direct habitat destruction has been considered as a reason for the major loss of bio diversity.
Clearance of forest also causes desiccation of forest floor and also eliminates insects, which is an important food of amphibians.
Forest fire is another threat to amphibian population in drier forests. Pollutiion of water bodies, toxic chemicals, industrial
discharge , ammonia ,copper, iodine and many other compounds have proven lethal. The growths of tadpoles have found to
be retarded when exposed to fenithroin & carbaryl. Global warming, Acid rain, effect of UV radiation are symptoms of multiple
environmental stresses.

Captive breeding and reintroduction of species which are locally extinct, might help in sustaining populations. Genetic engineering
provides yet another scope. The government should take strict measures against releasing the untreated effluent into the
water courses. There is a desparate need of systematic long term studies of amphibian communities in tropical regions to
appreciate the causes of mysterious species declines. The area of western ghats is one of the world’s ten “Hottest biodiversity
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hotspots” and has over 5000 species of flowering plants, 139 mammal species, 508 bird species and 179 amphibian species; it
is likely that many undiscovered species live in the Western Ghats. At least 325 globally threatened species occur in the
Western Ghats.The range starts near the border of Gujarat and Maharashtra, south of the Tapti river, and runs approximately
1,600 km (990 mi) through the states of Maharashtra, Goa, Karnataka, Tamil Nadu and Kerala ending at Kanyakumari, at the
southern tip of India.

Keywords: Amphibian fauna, classification, lethal causes, strict measures, long term studies
INTRODUCTION : Amphibians are commonly known as the
animals which live a double life; These definitions may not be
acceptable in true sense because there are certain species of
amphibians of which lead a fully aquatic life while some oth-
ers never willingly enter the water during their life. Neverthe-
less, many species have a bimodal life-style and because of
this peculiar feature all these species are known as amphib-
ians. Generally, all amphibians lay eggs in water, and develop-
ment involves metamorphosis. The aquatic larval life is fol-
lowed by a life on land in case of many species. But most
adult amphibians are aquatic or semi aquatic. The habitat pref-
erence of these cold-blood vertebrates varies from arid and
wamp to permanent water. Though amphibians are found from
equator to Arctic circle, no species has a worldwide distribu-
tion. The species richness is high in humid tropical forests
and comparatively poor in the semiarid and arid regions of
the world.

The species richness is high in Western Ghats or sahyadri
mountain ranges. The regions are   Gujarat, Maharastra,
Karnataka, Kerala & Tamil Nadu.

SUBCLASSES OF CLASS AMPHIBIA:
Caudata – newts and salamanders: The caudata have a
long, narrow body comprising head, trunk and tail. The tail
assists in locomotion, both on land and in water. It may bear
a tail fin devoid of fin rays. Skin is scaleless. Eyes are small
and have eyelids in land forms. Middle ear is absent. There
are no sensory tentacles on the head. Gills and gill slits may
persist in the adult.Both the pairs of the limbs are weak and
nearly of the equal size. Vocal cords are absent.Skull is poorly
ossified.Fertilization is usually internal. Larva resembles the
adult in body form so that  its metamorphosis into an adult is
less marked.It includes two orders:
Perennibranchiata and Caducibranchiata
Apoda- Ichthyophis and gegenophis: The Apoda have a
long worm like body marked externally by ring like grooves. It
consists of only head and trunk.The tail is practically absent
and anus being nearly terminal.Skin may contain minute der-
mal scales embedded deep in it. Eyes are very small and non-
functional, being buried beneath the skin or under the skull
bones. Middle ear is absent. Fertilization is internal, male hav-
ing a protrusible copulatory organ for this purpose.
Anura-Frogs and toads: The anura have a short, broad
body comprising head and trunk. Tail is lacking in the adult.
Skin is scaleless. Eyes are large and have eyelids. Middle ear
is generally present.There are no sensory tentacles on the
head.Gills and gill slits disappear in the adults. Fertilization is
external.Larva is very different from the adult so that its meta-
morphosis into an adult is marked.The sub class anura is
divided into two orders: Aglossa and phaneroglossa.

Table 1: Endemic and Non-endemic amphibians of India and the Western Ghats.

Group Family Genus Species Endemic (non-endemic)

Anura(Frogs and toads) 11 49 278

Caudata ( Salamanders) 01 01 01

Gymnophiona (Caecilians) 02 04 33

Total in India 14 54 312

Anura(Frogs and toads) 09 25 135 115(20)

Caudata ( Salamanders) 0 0 0 0

Gymnophiona (Caecilians) 02 04 23 23(0)

Total in western ghats 11 29 158 138(20)
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Table 2:List of families of amphibians reported from India and corresponding distribution of genera andspecies in India and
the Western Ghats.

Group/Family Genera In India Species In India Species in the WG
ANURA
Bufonidae 7 27 14
Dicroglossidae 12 58 24
Hylidae 1 1 0
Megophryidae 4 16 0
Micrixalidae 1 11 11
Microhylidae 7 23 13
Nasikabatrachidae 1 1 1
Nyctibatrachidae 1 16 16
Ranidae 6 30 4
Ranixalidae 1 10 10
Rhacophoridae 8 84 42
CAUDATA
Salamandridae 1 1 0
GYMNOPHIONA
Caeciliidae 2 12 11
Ichthyophiidae 2 21 12
TOTAL 54 311 158

The Western Ghats harbours 161 species of which137 are
Anurans (frogs and toads) and 24 are Gymnophiona (caecil-
ians) belonging to 11 families and 30genera (Table 1). The
families Micrixalidae, Nasikabatrachidae and Ranixalidae are
exclusive to theWestern Ghats represented by only one ge-
nus, whereas the Family Nyctibatrachidae is endemic to
bothWestern Ghats and Sri Lanka with genus Nyctibatrachus
endemic to the Western Ghats and genus Lankanectus to Sri
Lanka.The amphibians of the Western Ghats are very diverse
and unique, with nearly 87 percent (138 species)of the 158
species are endemic to this region, which is highest for any
group of animal in the WesternGhats.

THREATENED SPECIES: According to 2006 IUCN red list
assessment, 30 percent of the Western Ghatsamphibians are
threatened, 4 percent is near threatened, 29 percent is data
deficient and 22 percent isleast concern (Figure 1). The spe-
cies Raorchestes travancoricus is assessed as extinct.
Twenty-twospecies of globally threatened species of amphib-
ians found in the Western Ghats are highly restrictedand oc-
curs only in one or two locations (Das et al., 2006). Since year
2000, over 50 new species havebeen described from the West-
ern Ghats, status of which has not been assessed yet. High-
est number of threatened species is found in the genera

Raorchestes (11 species) and Nyctibatrachus (9 species). This
is mainly because of their specialised habitat requirements
and restricted distribution.

Fig 1: Number of amphibians in different IUCN categories

Nasikabatrachus sahyadrensis is a frog species belonging
to the family Sooglossidae. It can be found in the Western
Ghats in India. Names in English that have been used for this
species are purple frog, Indian purple frog or pignose frog.
Although the adult frog was formally described in October
2003, the taxon was recognized much earlier by its tadpole,
which had been described in 1918. With its closest relatives
in theSeychelles, Nasikabatrachus is thought to have
evolved separately for millennia. Its discovery also adds to
the evidence that Madagascar and the Seychelles separated
from the Indian landmass sometime well after the breakup
of Gondwana had started.This is endangered species(IUCN
3.1)
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Nasikabatrachus
sahyadrensis 

Salamandridae

The Salamandridae are a family of salamanders consisting
of true salamanders and newts. Currently, 74 species (with
more expected) have been identified in the Northern Hemi-
sphere - Europe, Asia, the northern tip of Africa, and North
America. Salamandrids are distinguished from other sala-
manders by the lack of rib or costal grooves along the sides
of their bodies and by their rough skin.In western ghats its
extinct species.

Ichthyophiidae

the Ichthyophiidae are the family of Asiatic tailed
caecilians or fish caecilians found in South and Southeast
Asia as well as southernmostChina.

They are primitive caecilians, lacking many of the derived

CONCLUSION:
Long-term monitoring: In India, we do not have a national
long-term monitoring program for anygroups. The need of
the hour is to have national program on long-term monitoring
program for studying 20 amphibian communities. The pro-
gram should be based on statistically sensitive monitoring
approach as suggested by Storfe (2003). Studies have noted
that populations of most of the amphibians generally fluctu-
ate and also the population tend to decline between years
than they increase (Storfe 2003). Long-term monitoring pro-
gram will be able to address cause and consequence of am-
phibian population fluctuation in the wake of climate change
and increased human disturbance on to its habitats.

Innovative conservation measures: In some agricultural re-
gions, natural wetlands are scarce, and constructed agricul-
tural ponds may represent important alternative breeding habi-
tats for amphibians. Properly managed, these agricultural
ponds may effectively increase the total amount of breeding
habitat and help to sustain populations (Knutson et al., 2004).

Popularizing amphibian conservation: Awareness and edu-
cation is the key for any successful biodiversity conserva-
tion program. This is especially true in Indian scenario. In
case of amphibians, of late there has been some effort in cre-
ating awareness and education among various sections of
thesociety and stakeholders. But this effort has to be magni-
fied for better conservation. The major hurdle in popularising
amphibian watching is the lack of good illustrated/ photo-
graphic guide of amphibians unlike birds or butterflies.
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characters found in the other families. For example, their
mouths are not recessed underneath their heads, they possess
tails, and they have numerous scales on their bodies.
However, they have two sets of muscles for closing the jaw,
a feature unique to caecilians, but absent in the related
family Rhinatrematidae. It is almost endangered species.

IMPACT OF CLIMATE CHANGE ON TRI-TROPHIC INTERACTIONS IN PLANT
ECOSYSTEM

Shreevani G. N , Jyothi Patil and Sushila Nadgouda
Department of Agricultural Entomology, University of Agricultural Sciences, Raichur – 584 102, Email-

shreevanign@gmail.com

Abstract: Given the fundamental role of agriculture in human welfare, concern has been expressed by federal agencies
regarding the potential effects of climate change on agricultural productivity. In the near future, agriculture will inevitably face
challenges caused by climate change, which might lead to both global and local alteration. Global carbon dioxide (CO2)
concentration has been increased by approximately 30 % since the industrial revolution believed to be responsible for an
increase of ~0.66 °C in mean annual global surface temperature; meanwhile it will increase further by 1.4-5.8 °C by 2100 with
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equally increasing atmospheric CO2 since pre-industrial value of about 280-379 ppm in 2005, will pass 550 ppm by 2050 and a
value of 770 ppm is expected for 2100 as a result of fossil fuel use and deforestation. Such climatic changes could profoundly
affect insects both directly by seasonal shifts of insects and indirectly i.e., changing phytochemistry, changing predators
increasing insect pests’ population.

Enriched atmospheric CO2 and temperature can have various effects at different trophic levels in ecosystems viz., plants,
herbivores, predators and parasitoids. The tri-trophic interactions among plants, herbivores, and predators are a topic of long-
standing interest in both community and evolutionary ecology. For nearly half a century, it has been recognized that predators
can facilitate plant growth from the top-down by protecting plants from their herbivores. Plants simultaneously affect predators
from the bottom-up. They do so indirectly via their influences on the chemical composition of herbivore tissues and directly
by emitting predator attracting volatiles and by providing the physical habitats in which predators reside. However, across the
trophic levels, the change is slow and might be attributed to the magnitude of transfer of energy from one trophic level to other;

Introduction : Given the fundamental role of agriculture in
human welfare, concern has been expressed by federal agen-
cies and others regarding the potential effects of climate
change on agricultural productivity. In the near future, agri-
culture will inevitably face challenges caused by climate
change, which might lead to both global and local alteration.
Enriched atmospheric carbon dioxide (CO2) and temperature
can have various effects at different trophic levels in ecosys-
tems viz., plants, herbivores, predators and parasitoids. Glo-
bal CO2 concentration has been increased by approximately
30 % since the industrial revolution believed to be respon-
sible for an increase of ~0.66 °C in mean annual global surface
temperature; meanwhile it will increase further by 1.4-5.8 °C
by 2100 with equally increasing atmospheric CO2 since pre-
industrial value of about 280-379 ppm in 2005, will pass 550
ppm by 2050 and a value of 770 ppm is expected for 2100 as a
result of fossil fuel use and deforestation (IPCC, 2007). Such
climatic changes could profoundly affect insects both directly
by seasonal shifts of insects and indirectly i.e., changing
plant phytochemistry, changing predators increasing insect
pests’ population (Aslam et al., 2013).

The tri-trophic interactions among plants, herbivores, and
predators are a topic of long-standing interest in both com-
munity and evolutionary ecology. For nearly half a century, it
has been recognized that predators can facilitate plant growth
from the top-down by protecting plants from their herbivores.
Plants simultaneously affect predators from the bottom-up.
For example, they do so indirectly via their influences on the
chemical composition of herbivore tissues and directly by
emitting predator attracting volatiles and by providing the
physical habitats in which predators reside. The direct “fertil-
izing” effects of enriched atmospheric CO2 on plant growth,
physiology and community structure have been well docu-
mented. In general, elevated CO2 increases biomass, reduces
foliar nitrogen and increases C:N ratio for most plants, espe-
cially C3 plants. Elevated CO2 also generally decreases nitro-
gen concentrations and increases phenolic and carbohydrate
concentrations and C:N ratios (Lindroth, 2010).

Global Warming and Climate Change : Climatic variability,
together with increase in atmospheric temperature and car-
bon dioxide has lot of implication in agriculture sector. Latest

assessment report from the Intergovernmental Panel on Cli-
mate Change (IPCC) predicts an increment in mean atmo-
spheric temperature from 1.4 to 5.8°C toward the year 2100
with equally increasing atmospheric carbon dioxide
(CO2).Since from industrial revolution both CO2 and tempera-
ture increasing rapidly.Increase in atmospheric temperature
and carbon dioxide do have lot of implication in agriculture
sector. Elevated levels of CO2 (e-CO2), the most important
anthropogenic greenhouse gas, have positive effects on plant
growth and yield. Levels have increased from a pre-industrial
level of about 280 ppm CO2 to 379 ppm in 2005. On its present
trajectory, atmospheric CO2 will pass 550 ppm by 2050.

Global warming is nothing but increase in the overall global
temperature more than normal leading to consequences like
climate change. Global warming is caused by two factors
namely Natural events - Volcanic eruptions, Solar variations,
Earths orbital changes etc. Dust particles from volcano will
result cooling effect on environment. Aerosols tiny particles
reflect solar radiations back into atmosphere. A case study,
1991, regarding Mount Pintatubo in Philiphines lowered glo-
bal temperature by about 0.4 - 0.5 oC and made made causes
result in Green house effect due to burning of fossil fuel,
methane emission from paddy field and cattle population and
deforestation. In 2005, burning fossil fuels sent about 27 bil-
lion tonnes of carbon dioxide into the atmosphere. Studies
say that 1gm fuel = 3 gm CO2. When fossil fuels like coal, oil
and gas are burned, they release greenhouse gases.

The greenhouse effect is the natural process where the atmo-
sphere traps part of the sun’s energy, a necessary process to
keep the planet warm enough for life as we know it. Today
scientists believe an anthropogenic increase in greenhouse
gases such as carbon dioxide is increasing the effect dramati-
cally and causes anthropogenic climate change. Green house
gases include carbon dioxide, methane, nitrous oxide and
water vapors.

Change in climate over time, either due to natural variability
or as a result of human activity is called climate change. Cli-
mate change in terms of change in rain and snow pattern,
change in animal migration and life cycles, stronger storms,
higher temperature and heat waves, more drought and wild
fires, damaged corals, rise in sea levels, warmer oceans, less
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snow and ice, changes in plant life cycles and thawing perma-
frost. Permafrost refers to a layer of soil or rock that is frozen
all year round. Permafrost is found throughout much of
Alaska, parts of Canada, and other countries in the far north.
You might think a place with permafrost would be barren, but
plants can still grow in the soil at the surface, which is not
frozen during warmer parts of the year. However, there may be
a thick layer of permafrost underneath. As air temperature
rises, so does the temperature of the ground, which can cause
permafrost to thaw (or melt).

According to IPPC, there are about twenty countries around
the World in the verge of extinction due to rise in sea level
resulting from global warming. The last days of paradise are
on and what we aspire to give our great grand children is
nothing but a world worth not living.

Past, present and future trends of atmospheric Co2 and tem-
perature : Global mean temperature has increased by 0.66o C
during the last 100 years. Global average sea level has in-
creased at the rate of 1.8 mm/yr over 1961 to 2003. About
3.1mm/yr over 1993 to 2003. Frequency of heavy precipitation
events has increased over most land areas. According to
National Oceanic and Atmospheric Administration  In 2006
the global average atmospheric concentration of CO2 was 381
parts per million (ppm), compared with 280 ppm at the start of
the industrial revolution in about 1750.

Atmospheric CO2 Projection

Carbon dioxide (CO2) is the chief greenhouse gas that results
from human activities and causes global warming and climate
change. The upper safety limit for atmospheric CO2 is 350
parts per million (ppm). Atmospheric CO2 levels have stayed
higher than 350 ppm since early 1988 (300 ppm means 300
molecules of a greenhouse gas per million molecules of dry
air) (NOAA, 2010).

According to GISS Surface Temperature Analysis, NASA
2011- Temperature has increased by 0.6oC in 20th century and
may increase by 1.4 – 5.8 o C by the end of this century.
Increase in the frequency, intensity and duration of floods,
droughts and heat waves and if no climate policy interven-
tions made then, concentration of atmospheric CO2 may
increase up to – 405-460 ppm (2025),445-640ppm (2050)
and  540-970 ppm (2100) respectively and temperature may
increase upto 0.4-1.1°C, 0.8-2.6°C and 1.4-5.8°C during
2025, 2050 and 2100 years respectively (IPCC, 2007).

Impact of Climate Change – In General : The main impacts
are predicted to be temperature and carbon dioxide increases,
mean sea level rises, changes to rainfall patterns and increased
variability of weather events. Impacts on Indian Agriculture
showed that an increase of 2 o C in temperature could de-
crease the rice yield by about 0.75 ton/ha in the high yield
areas; and a 0.5 o C increase in winter temperature would
reduce wheat yield by 9.45 ton/ha. On human life there has
been a considerable effect of climate change.

The anamolies and catastrophies in the recent years like hur-
ricanes named Katrina, Sandy have shown a wide range di-
saster in western countries. In Indian context, cyclones like
Laila and Neelam which cased much disaster especially in
Andhra Pradesh. Rao and Sinha (1994) showed that wheat
yields could decrease between 28 to 68 % without consider-
ing the CO2 fertilization effects; and would range between + 4
to -34 % after considering CO2 fertilization effects.

Lal et al., 1998 concluded that carbon fertilization effects
would not be able to offset the negative impacts of high
temperature on rice yields. No long-term trend in all-India
mean Monsoon Rainfall since 1871, Epochs of above/below
normal monsoon activity with a periodicity of approximately
3 decades. The current below normal epoch is still continu-
ing and some changes are taking place in the monsoon rain-
fall character like increase in the frequency and intensity of
heavy rainfall events at the expense of low rainfall events
and substantial decline in monsoon depressions and increase
in low-pressure systems.

Impact of Climate Change on Insects and Insect Plant Inter-
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actions : Insects are the numerous form of animal on the
planet with one million insect species described. Close to
80% of all animal species, human have described are insects.
The Warmer weather directly effect by shortening the life
cycle of insects and more number of generations. The indi-
rect effects of elevated CO2 are change in host plant phenol-
ogy which will create serious imbalance in the insect - plant
relationships and tritrophic interactions.

Effect of Elevated temperature on insects:  Extension of geo-
graphical range, increased over wintering, changes in popu-
lation growth rate, increased number of generations, exten-
sion of development season and changes in interspecific in-
teraction are some of the behavioural changes seen in insects
due to increase in temperature (Bale et al., 2002).
At higher temperatures, aphids have been shown to be less
responsive to alarm pheromone resulting in potential for
greater predation(Awmack  et al., 2004)
Temperature may change gender ratios of some pest spe-
cies such as thrips potentially affecting reproduction rates
Lewis (1997).
Ostrinia nubilalis is predicted to become bivoltine due to
increases in temperatures during the period 2025-50 Trnka et
al. (2007).
Developmental times of beetles Octotoma championi and
O. scabripennis feeding on Lantana camara was accelerated
by 10-13 days at higher temperature Johns et al. (2003)
Larval development and adult fecundity of winter moth,
Operophtera brumata  was adversely affected by increased
temperature when reared on  Pendulate or English oak Quercus
robur (Dury et al., 1998)

Climate change exacerbates the oak processionary caterpil-
lar problem in the   Netherlands               Alexander et al., 2008
Since its first observation in the south of The Netherlands in
1991, the geographical range of the Oak processionary cater-
pillar (Thaumetopoea processionea, “OPC” in the following
text) has increased steadily over the years, moving in north-
eastern direction. Figure 1 shows that it now occurs in the
whole southern part of The Netherlands. During its expan-
sion, the observed numbers clearly peaked in 1996 an in 2004.
Both peaks were followed by severe decreases in 1997 as well
as in 2005. The spreading of the caterpillar causes consider-
able health problems as each caterpillar has over 1.8 million
urticating hairs.  The causes of the observed change in oc-
currence as well as potential future changes are unknown.
The OPC is an egg-overwintering insect, a group of insect
species that as a whole has become increasingly successful
over the years. As the OPC is mainly found on solitary oaks
and then mainly on the southern side of the trees we
hypothesise that the OPC prefers warm conditions. There-
fore, it is likely that the observed 1°C increase in temperature
and the corresponding increase in growing season length in
the recent decades have stimulated the spreading.

Oak processionary caterpillar (OPC) distribution maps in
Netherlands

Oak processionary caterpillar (OPC) distribution maps of the
periods 1991/1993 and 2006/2007 in The Netherlands. The
darker dots represent the more recent years. Since the OPC’s
first appearance in 1991 its distribution area has moved in
north-eastern direction, expanded rapidly as well.

The first objective of our study was to determine which cli-
mate variables could explain the observed changes in the
spatial distribution and changing population dynamics of
the OPC. Our second objective was to determine the poten-
tial future changes in its distribution under different climate
scenarios. We created annual distribution maps of the OPC
based on observations gathered by Alterra Wageningen UR,
the Dutch Butterfly Conservation and the Dutch phenologi-
cal network Nature’s Calendar. The period covered was 1991
to 2007. We correlated the distribution maps of the OPC with
weather data that were based on data from thirty to fourty
MeteoConsult weather stations, comparing the region where
the OPC occurred to regions without OPC observations. The
large number of weather stations gave us a unique insight in
regional climate differences. By combining the found relation
between climate and occurrence with the four climate change
scenarios of the KNMI, we assessed the potential future dis-
tribution of the OPC.

We conclude that the temperatures in May, June, July, Sep-
tember and October are significantly higher in the OPC re-
gion. May, June and July are the months in which the eggs
hatch and the caterpillars grow, September and October is
the period of flight and reproduction of the OPC. The summer
temperature in the OPC region currently averages 17.6°C. In
the north of the country this is 16.7°C. Our analysis also
showed that September on average was significantly drier in
the OPC region. This suggests that much rain during the
flight period has a negative impact on reproduction. Our sce-
nario analysis showed that the average summer temperature
in the north of The Netherlands will be between 16.6 and
17.6°C in 2020 and between 17.0 and 19,0 in 2050 (depending
on the scenario). Therefore, weconclude that the OPC distri-
bution area is likely to expand further; in 2020 the entire coun-
try could become an “OPC region”.
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The need for more detailed information about the OPC and
the locations has become clear. By improving the level of
detail in the information as well as the cooperation in the
management the nationwide risk posed by the OPC could be
contained or prevented more efficiently. Moreover, attention
must be paid to the distribution of potentially infected oak
trees throughout The Netherlands. Important for the man-
agement of the OPC (locations) is the coupling between re-
ported observations on the one hand and information about
the confirmation and management practices on the other hand.

Increased temperature could increase pest population
Some secondary pests might become serious pests. Ex:
Winter mortality of adults of Nezara viridula  reduced by
15% for  each rise of 10C (Kiritani,2005)
Rising temperature have negative effect on certain natural
enemies
Ex: BPH 17 times more tolerant than its C. lividipennis  at
400C.
Rise in temperature in winter help to continue the life cycle
of some insects (Williams et al., 2003).

Elevated CO2: CO2 in the atmosphere make plants to take up
more carbon and leaves become less nutritious and results in

voluminous feeding. Enriched CO2 benefits to C3 Plants than
C4 : Excess CO2 gave a 35% photosynthesis boost to rice and
32% boost to soybeans (both C3 plants), but only a 4% boost
to C4 crops (Maize, Jowar) . In c3 pathway enzyme utilized to
fix CO2 is Rubisco but in C4 Pepco enzyme is utilized to fix
CO2.

Impact of elevated CO2 on phytochemistry of plants
Forest trees: Birch, Aspen oak and Pine
Decrease in N content  (Williams et al., 1997)
Decrease in flavonyl glycoside
Increase in condensed tannins levels
(Kopper and Lindroth, 2003)
Increase in starch
Increase in catechin
Decrease in cyanoglycosides
High C: N ratio
Decreases nitrogen concentrations and increases phenolic
and carbohydrate concentrations and C:N ratios (Lindroth,
2010).
Grasses: Decrease in N content
Crops: Cotton, Soybean, Mungbean and Spring wheat
Increase in C:N ratio (Chen et al., 2005)
Increased content of starch

Effect of elevated CO2 on Insects
By increasing  References
Food consumption by caterpillars Osbrink et al. (1987)
Reproduction of aphids Bezemer et al. (1999)
Predation by lady beetle Chen et al. (2005)
Carbon-based plant defenses Coviella (1999)
By decreasing  References
Insect growth rates Osbrink et al. (1987)
 Response to alarm pheromones by aphids Awmack et al. (1997)
Parasitism Roth and Lindroth (1999)
Effects of transgenic B.t Coviella et al. (2000)

Effect of elevated CO2 on INSECT – PLANT INTERACTIONS

Common name Host plant CO2 Conc. (ppm) Effect on Host plant Impact on Insect
Gypsy moth Sessile Oak 530 42%   increase  in Starch. Decrease

N , increase  in condensed tannins RGR  reduced by 30%
Gypsy moth Red maple Amb.+300 Decreased  N and Increased C:N ratio Reduced larval growth
Gypsy moth White oak Amb.+300 Decreased  N and  higher  TNC Growth reduction in early instar
Gypsy moth Gray birch 700 Decrease  N , increase  in condensed 38%   decrease in pupal mass and

tannins decline in RGR

Effect of elevated CO2 on Lepidoptera Positive

Insects Host plant Conc. of CO2 Impact on insects

Spodoptera exigua G.hirsutum 900 25% increase in consumption & longer devpt. time

P. icarus L.corniculatus 700 Greater pupal weight & short devpt. time

C.pamphilus Grasses 600 Increased lipid conc. in adults & high fecundity rate

S.litura V.radiata 600 Increased feeding



3016TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

Negative

Insects Host plant Conc. of CO2 Impact on insects
L. dispar Gray birch 300,530 & 700  Declined RGR  by 30 % & growth reduction of early instar larvae
Small heath F.rubra 750 Larval growth slower

Effect of elevated CO2 on Homoptera

Insects Host plant Conc. of CO2 Impact on insects
A.gossypii G.hirsutum 1050 Fecundity significantly increased
Grain aphid T. aestivum 750 Local population increased

Effect of elevated CO2 on Diptera

Crane fly Quaking aspen 720 Decreased consumption & assimilation; Growth 15 times slower
Chy. Leaf miner Common sow thistle 200 Slow devpt. & low pupal weight

Effect of elevated CO2 on Thysanoptera

F.occidentalis Common milkweed 700 Density decreased, increased consumption & leaf area damage by 33%

Effect of elevated CO2 on Coleoptera

Insects Host plant Conc. of CO2 Impact on insects
Willow beetle Salix myrsinifolia 700 Reduced RGR of  larvae & increased consumption
Green leaf weevil Betula pendula 700 Preferred leaves of elevated CO2

Effect of elevated CO2 on Hymenoptera

Red headed pine saw fly Loblolly pine 650 Increased consumption & N utilization efficiency
Red headed pine saw fly Loblolly pine 300 Overall larval growth higher

Impact of Climate Change on Tri-Trophic Interactions:
Climate change can have diverse effects on natural enemies
of pest species. Here we review these effects and their likely
impacts on pest control. The fitness of natural enemies can
be altered in response to changes in herbivore quality and
size induced by temperature and CO2 effects on plants. The
susceptibility of herbivores to predation and parasitism could
be decreased through the production of additional plant
foliage or altered timing of herbivore life cycles in response to
plant phenological changes.

The effectiveness of natural enemies in controlling pests will
decrease if pest distributions shift into regions outside the
distribution of their natural enemies, although a new commu-
nity of enemies might then provide some level of control. As
well as being affected by climate through host plants and
associated herbivores, the abundance and activity of natural
enemies will be altered through adaptive management strate-
gies adopted by farmers to cope with climate change. These
strategies may lead to a mismatch between pests and enemies
in space and time, decreasing their effectiveness for
biocontrol. Because of the diverse and often indirect effects
of climate change on natural enemies, predictions will be dif-
ficult unless there is a good understanding of the way envi-
ronmental effects impact on tritrophic interactions. In addi-
tion, evolutionary changes in both hosts and natural enemies
might have unexpected consequences on levels of biocontrol

exerted by enemies. We consider interactions between the
pest light brown apple moth and its natural enemies to illus-
trate the type of data that needs to be collected to make
useful predictions (Linda et al., 2010).

Impact of elevated CO2 on the third trophic level:
A predator Harmonia axyridis and a parasitoid Aphidius
picipes

Chen et al. (2007)
The effects of elevated CO2 (550 and 750 mL/L vs. ambient
CO2) on the third trophic level, a predator Harmonia axyridis
(Pallas) and a parasitoid Aphidius picipes (Nees), were stud-
ied in open-top chambers. Profound impacts of elevated CO2
on individual species and communities are expected, includ-
ing various effects on the trophic relationships between
plants, their herbivores and the herbivores’ natural enemies.

Effect of elevated CO2 on the growth and development of H.
Axyridis: The stage-specific developmental duration mar-
ginally shortened with increased CO2 level, but the differ-
ences were not statistically significant. The increased CO2
levels did not significantly affect the body weights at the
developmental stages. The mean relative growth rate (MRGR)
of H. axyridis was also not significantly influenced by CO2
treatments.

The level of CO2 significantly affected parasitized aphid abun-
dance with a 12.5% increase in the 550 mL/L CO2 treatment
and a 19.6% increase in the 750 mL/L CO2 treatment compared
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to that of the ambient CO2 treatment. There was no significant
difference in parasitized aphid abundance between the two
elevated CO2 treatments. Moreover, parasitized aphid abun-
dance in the absence of an exit hole consistently increased
with increased CO2 level. Significant increases in parasitized
aphid abundance in the absence of an exit hole were observed
in 550 mL/L CO2 (10.6%) and the 750 mL/L CO2 (18.8%) treat-
ments compared with that of the ambient CO2 treatment, re-
spectively, and there was no significant difference between
the two elevated CO2 treatments. Moreover, a significant in-
crease was only observed in parasitized aphid abundance in
the presence of an exit hole for the 750 mL/L CO2 treatment
compared to ambient CO2 treatment. Harmonia axyridis had
negligible impact on Aphid, Sitobion avenae under elevated
CO2 condition but increased abundance of Braconid parasi-
toid, Aphidius picipes resulting in increased aphid parasit-
ism.

Interaction between Pentatomid bug, Oechalia schellenbergii
and cotton bollworm, Helicoverpa armigera when feeding
on peas grown under elevated  CO2
A decrease in prey size will not necessarily always lead to a
reduction in the success of natural enemies. The number of
prey consumed by predators might be increased and lead to
improved pest control (Chen et al., 2005; Coll and Hughes,
2008). While few evaluations have been undertaken, Coll and
Hughes (2008) considered the interaction between an om-
nivorous pentatomid bug, Oechalia schellenbergii Guérin-
Méneville (Hemiptera: Pentatomidae), and the cotton boll-
worm, Helicoverpa armigera (Hübner) (Lepidoptera:
Noctuidae), when feeding on peas (Pisum sativum L.). In this
case, pea plants had reduced nitrogen content when grown
under higher levels of CO2 and this in turn in?uenced the size
of the cotton bollworm larvae. The predatory bugs were more
effective under higher CO2 levels because they appeared to
be better at subduing the smaller bollworm larvae.

Elevated Temperature and Drought Interact to Reduce Para-
sitoid Effectiveness in Suppressing Hosts
Romo and Tylianakis  2013
Using field observations, they examined the response of an
aphid host-parasitoid system to variation in temperature. Tem-
perature was positively associated with attack rates by para-
sitoids, but also with a non-significant trend towards increased
attack rates by higher-level hyperparasitoids. Elevated hy-
perparasitism could partly offset any benefit of climate warm-
ing to parasitoids, and would suggest that higher trophic
levels may hamper predictions of predator-prey interactions.
Additionally, the mechanisms affecting host-parasitoid dy-
namics were examined using controlled laboratory experiments
that simulated both temperature increase and drought. Para-
sitoid fitness and longevity responded differently when ex-
posed to each climatic variable in isolation, compared to the
interaction of both variables at once.

Although temperature increase or drought tended to posi-

tively affect the ability of parasitoids to control aphid popu-
lations, these effects were significantly reversed when the
drivers were expressed in concert. Additionally, separate
warming and drought treatments reduced parasitoid longev-
ity, and although temperature increased parasitoid emergence
success and drought increased offspring production, com-
bined temperature and drought produced the lowest parasi-
toid emergence. The non-additive effects of different climate
drivers, combined with differing responses across trophic
levels, suggest that predicting future pest outbreaks will be
more challenging than previously imagined.

CONCLUSION: It is clear that elevated CO2 generally in-
crease the productivity of plants. However this can be coun-
tered by effects mediated through high temperatures. Alter-
ations of CO2 and temperature will affect the insect pests by
decreasing their relative growth rate (RGR) and prolonged
developmental time in Lepidoptera (leaf chewers) where as
increased abundance and fecundity in homoptera (sap suck-
ers). Changes in foliar chemistry under elevated condition
are likely to alter interaction between herbivorous insect and
their natural enemies.

Due to change in the climate it is finally noticed that, because
of the higher temperature there will be gradual loss of resis-
tance in some of the crops and then becomes susceptible to
the insects pests, because of the increased temperature there
will be reduction in the leaf cuticle thickness and the reduc-
tion in the trichome bearing capacity and as well as there will
be the lower in the biochemical production in the hosts plants
and more susceptible to the insects.

Tri-trophic interactions are affected by climate change which
varies from one group to other. However, across the trophic
levels the change is slow and might be attributed to the mag-
nitude of transfer of energy from one trophic level to other;
which might be known in further generations. Hence, there is
a need to carry out research on multiple generations of in-
sects and natural enemies which can minimize the complexity
of understanding the tri-trophic relationships. Whatever the
cause of these changes in climate, it now seems appropriate
to put much more effort into direct monitoring in order to
understand and assess the effects as they occur. Prediction
is not going to be easy unless and until there is a clear under-
standing of the environment.
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HERBS AND COSMETICS
Prof. Jaya S. Dongre

Asst. Prof. in Botany, L. V. D. College,  RAICHUR

Abstract: The concept of beauty and cosmetics is as ancient as mankind and civilization. Women are obsessed with looking
beautiful. So, they use various homemade herbal beauty products to look charming and young. Our Indian women folk have
used herbs since from ancient periods, such as sandalwood and turmeric for skin care like dryness, eczema, acne, anti-aging etc.;
Henna to color the hair, palms and soles; and natural oils to perfume their bodies.

The herbal plants are used as one of the natural resources, for making the cosmetics. The natural content in the herbs does not
have any side effects on the human body. The herbal homemade cosmetics enrich and enhance the body with nutrients and
other useful minerals.

All the parts of herbal plants are used for making the cosmetics. The roots, stems, leaves, flowers and seeds are having natural
nutrients and minerals.  Herbal cosmetics are also known as “natural cosmetics”. The best thing of the herbal cosmetics is that
it is purely made by the herbs and shrubs.

Herbal Cosmetics are having demand in all over the world market. Herbal Cosmetics are the invaluable gifts of the nature. Hence,
it is the responsibility of all mankind to save the nature and preserve the gift of the nature for our coming generations in the
future.

General: Herbal cosmetic also known as “natural cosmet-
ics”, since the beginning of the civilization, mankind had the
interest towards impressing others with their look. Herbal ex-
tracts as the name suggests, is the extract of herbs. Herbal
extract is an ancient methodology as its references have been
found in holy Vedas. Herbs played a significant role, espe-
cially in modem times, to protect skin, and hair. The growing
interest in herbs is a part of the movement towards change in
modern life-styles.
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1. The knowledge of nature, compiled in the ayurveda. The
Ayurveda has used several herbs and floras to make ayurvedic
cosmetics. Ayurvedic cosmetics is not only beautified the
skin but acted as the shield against any kind of external af-
fects for the body.

2. Ayurvedic cosmetics also known as the herbal cosmetics.
There is a wide gamut of the herbal cosmetics that are manu-
factured and commonly used for daily purposes. Herbal cos-
metics like herbal face wash, herbal conditioner, herbal soaps,
herbal shampoo, and many more are highly acclaimed by the
masses.

3. The natural content in the herbs does not have any side
effects on the human body; instead enrich the body with
nutrients and other useful minerals. Herbal cosmetics are com-
prised of floras like ashwagandha, sandal (chandan), saffron
(kesar) and many more that is augmented with healthy nutri-
ent sand all the other necessary components.

4. Herbalists today, believe to help people build their good
appearance with the help of natural resources.

5. Herbs do not produce instant cures, but rather offer a way
to put the body in proper tune with nature to look appearance
good.

Herbal Cosmetics:
Some common cos-
metics include lip-
sticks, blush-on or
rouge as it is some-
times known
eyeliners, mas-
caras, foundations,
and, eye shadows.
Lipsticks are made

using color pigments, oils, waxes and often fragrances as
well. Different cosmetic companies also add various other
substances to create other effects with lipstick. The oldest
use of lipstick can be traced back to almost five thousand
years ago; Perfume is another popular cosmetic product. It is
a fragrant mixture made using various oils and aromatic com-
pounds. Usually every perfume manufacturer keeps the exact

combination of ingredients.6In the case of perfumes that are
manufactured by large brand names. Eye liner is used to em-
phasize the shape of the eyes. Today there are many kinds of
eyeliners like liquid eyeliners, or kohl and kajal, all of which
can be used to create different effects and looks. Smoky eyes
and the gothic look are in vogue nowadays and these looks
can be created using kohl over and under the eye with metal-
lic gold or silver eye shadow.
1. Turmeric

Turmeric, Curcuma longa is a
rhizomatous herbal essential
oils us perennial plant of the
ginger family Zingiberaceae
Turmeric is used in many cel-
ebrations of Hindus. Espe-
cially in Hindu wedding
brides would rub with tur-
meric on their bodies for glow-

ing look. New born babies also rubbed with turmeric on their
forehead for good luck. Traditionally women rub turmeric on
their cheeks to produce a natural golden glow.
2. Amla

Amla is obtained from the
plant Emblica Officinalis,
Family Euphorbiaceae. Amla
is rich in vitamin C, tannins
and minerals such as phos-
phorus, iron and calcium
which provides nutrition to
hair and also causes darken-
ing of hair. Amla facial scrub

is found effective in treating acne, controlling oil secretion
from skin and cleansing skin pores. Most facial scrubs are
made from whole fruit powdered along with its seed.
3. Rose oil

The well-known essential oil is
probably rose oil, produced from
the petals of Rosa damascena and
Rosa centifolia, family Rosaceae.
Steam-distilled rose oil is known
as “rose otto”. It is used more com-
monly in perfumery.

4. Neem
The Neem, Azadirachta indica,
family Meliaceae has been found
to have the properties of a Blood
purifier, beauty enhancer. The
Neem oil is extracted from the pulp
of the fruits, which is used in the
manufacture of Margosa soap and
several skin ointments
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5. Henna Henna Lawsonia inermis family
Lythraceae, which contain a dye
molecule called Lawson, which
when processed becomes Henna
powder. Henna is used for colouring
palms of hands, soles of feet and fin-
ger nails. It is also used for dyeing
hair.

6. Carrot
It is obtained from the plant Daucus
carota belonging to family
Apiaceae. .It is a valuable herb since
ages as it is rich natural source of
Vitamin A along with other essential
vitamins. Carrot seed oil is indicated
for anti-aging, revitalizing and reju-

venating. As it promotes the formation of new cells and helps
in reducing wrinkles. It acts as Natural toner and rejuvenator
for the skin.
7. Aloe Vera (Liliaceae)

The Aloe Vera plant has fleshy
spiny-toothed leaves and red or
yellow flowers. It is an ingredi-
ent in many cosmetics because
it heals moisturizes, and softens
skin. Simply cut one of the Aloe
Vera leaves to easily extract the
soothing gel. Aloe Vera provides

the answer to safely removing your eye makeup and gentle
for the delicate skin around your eyes. Aloe also contains
cooling properties similar to menthol which makes it a great
way to sooth sunburns. It acts as a protective layer on the
skin and helps replenish its moisture. When the skin is hy-
drated, then it will recover faster from the sunburn.

8. Sandal wood (Santalum album) Santalaceae

Sandal wood is aromatic
tree, initially used
mostly by perfume mak-
ers. Sandalwood con-
tains powerful antioxi-
dants and is also an anti-
inflammatory agent that
helps to improve blood
circulation to your face,
remove toxins and fight
the formation of

wrinkle-causing free radicals. A sandalwood face pack also
helps to remove damage caused by the sun, and works as an
excellent anti-ageing treatment. Sandalwood oil is often used
in aromatherapy massages and also fragrance promotes a
sense of peace and meditation.

9. Cucumber (cucumis sativus)

Everybody knows that cucum-
ber is a healthy snack and a part
of healthy diet. Beside
as healthy food, the cucumber
is used to treat our skin and
eyes. You can use grated cu-
cumber as face tonic, spread all
over face and neck to reduce
the overall appearance of freck-

les. Reduce dark circles and the large amount of antioxidants in
cucumber can rejuvenate the skin after just 5 - 10 minutes of
use. Treat Puffy eyes with cucumber the abundance of ascor-
bic acid within cucumber can decrease water retention and
reduce puffiness overall. Soothe tired eyes by cutting two
rounds and place them on the eyelids.
10. Shikakai

Shikaka (AcasiaConcinna):
Acacia Concinna is a small
shrub-like tree, which grows
in the warm, dry plains of cen-
tral India. For centuries the
people who have had access
to this tree have used its pod-
like fruit to clean their hair. It‘s
considered a superior cleanser

for “lustrous long hair” and has been reported as “promoting
hair growth and preventing dandruff. It also helps in remov-
ing dandruff and lice & very effective in removing oil and dirt
from hair

12. Apple

Apple’s botanical name is
malus pumila family of Ro-
saceae. Apples contain skin-
friendly nutrients, including
vitamin C and copper. Apples
also benefit your appearance,
since they contain nutrients
that nourish your skin. Apple

fruit is effectively brightens, soothes and lightens the
skin. Apple fruit makes farewell to pimples.

Conclusion : Herbal cosmetics are
oldest products used by
Mankind’s which does not have
any kind of side effects. Some
common cosmetics include
creams, face packs, scrubs, hair
oils, hair colors, shampoos, hair
conditioners, lipsticks, blush-on or
rouge as it is sometimes known,
eyeliners, mascaras, foundations
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and eye shadow, perfumes and fragrance, soaps, etc. The
formulation of these entire cosmetic products includes addi-
tion of various natural additives like oils, waxes, natural colour,
natural fragrances and parts of plants like leaves, flowers etc.

by specific formulation methods. ‘Quality control for effi-
cacy and safety of herbal cosmetic products is of paramount
importance. So quality control test must be carried out for
herbal cosmetics. It is assumed to be safe for longer periods
of time.
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ANALYTICAL DETERMINATION OF VITAMIN ‘C’ IN FRUITS AND VEGETABLES USING
B.Z. OSCILLATING REACTIONS.

Prof. Basheerunissa Begum
Associate Professor, Dept. of Chemistry, LVD College, Raichur. Email: unissab@gmail.com

Vitamin ‘C’ also known as Ascorbic Acid is commonly found in Fruits and Vegetables.  It is an essential nutrient for humans and
certain other animals.

In this backdrop of Vitamin ’C’ here we present a simple and sensitive analytical method for the determination of concentration
of Vitamin ’C’ in Sample Analyte of Fruits and Vegetables available in plenty at lesser costs in Raichur District of Karnataka, has
yielded a result by perturbation caused by different amount of Vitamin C (Ascorbic Acid) on the B.Z. (Belousov – Zhabotinski)
Oscillating Chemical System.

Manganese (II) catalysed was found to be involved between Potassium Bromate (KBrO3) and Malonic Acid in a proposed
Acidic medium.  Based on the observations of a series of experiments indicates that there is linear relationships between the
change in the Oscillation Amplitude, and hence the concentration of Vitamin ‘C’, as Ascorbic Acid of various samples can be
found to be existing in variant values.

Vitamic ‘C’ which is also known as Ascorbic Acid is commonly present in Fruits and Vegetables.  It is an essential nutrient for
humans.

Oscillating Chemical Reaction is an important area which triggers many subjects like Life Sciences and Chemistry etc.  An
intense study indicates that the use of these oscillating reactions continue to be an important object.  One of its main
applications is in Analytical Chemistry, Physical Chemistry and its usage.  As an Analytical method, an Oscillating Chemical
Reaction can extremely be investigated and applied in relevant sectors in future.

INTRODUCTION
Objective and Significance: The application of oscillating
chemical reactions to analytical chemistry has received more
and more attention because of its unique advantages such as
a simple set-up, largely linear range (ca.10-7 to 10-4 mol·L-1)
and lower detection limit (ca.10-6 to 10-8 mol·L-1, rarely down
to 10-12 mol·L-1), which could be satisfied the need of common
determination. The analytical application of the oscillating
reactions  involve not only inorganic ions but also organic
compounds. In addition, the combinations of chemical reac-
tion with other analytical method, such as the analyte pulse
perturbation technique (APP) in the continuously stirred tank
reactor (CSTR), chemiluminenscence11, broaden its applied
fields and foreground. From the early FKN mechanism to the
recently theoretical analysis by Taylor, the mechanisms to
interpret the perturbation of analytes on the oscillating sys-
tem are increasingly clear and intelligible. All of these effec-
tive efforts proved that the oscillating chemical reactions as
an analytical technique have been used successfully. All of
these effective efforts proved that the oscillating chemical
reactions as an analytical technique have been used suc-
cessfully.

Ascorbic acid is a weak sugar acid structurally related to
glucose. The richest natural sources are fruits and vegetables
. In biological systems, ascorbic acid can be found only at
low pH, but in neutral solutions above pH 5 is predominantly
found in the ionized form, ascorbate. All of these molecules
have vitamin C activity, therefore, and are used synonymously
with vitamin C, unless otherwise specified. The biological
role of ascorbate is to act as a reducing agent, donating elec-

trons to various enzymatic and a few non-enzymatic reac-
tions. Ascorbic acid can be oxidized (broken down) in the
human body by the enzyme L-ascorbate oxidase.

The Chemists Behind the Reactions : B.P. Belousov - Rus-
sian Chemist 1950s - attempting to simulate Krebs cycle Dis-
covered his reaction oscillated Submitted manuscript to a
journal, rejected on.  The grounds that “it’s impossible” Con-
ventional opinion of the time - all reactions should go to
thermodynamic equilibrium

B-Z Reaction: 3 Solutions are combined A: 0.23M KBrO3 B:
0.31M malonic acid and 0.059M KBr C: 0.019M cerium(IV)
ammonium nitrate  and 2.7M H2SO4 Spiked with ferroin solu-
tion  1,10-phenanthroline, ferrous sulfate Belousov originally
used citric acid instead of malonic acid It was later found that
a number of different carboxylic acids could be used Also,
manganese ions could be used instead of cerium ions This
overall rxn is cerium-catalyzed oxidation of malonic acid by
bromate ions in dilute sulfuric acid. The overall rxn is repre-
sented by this eqn: 3 CH2(CO2H)2 + 4 BrO3

-  4 Br- + 9 CO2 +
6 H2O(1) But, this equation does not account for the color
changes seen in the reaction, the catalytic effect of cerium, or
the role of bromide ions Again, the mechanism involves 2
different processes Process A: ions and 2-electron transfers
Process B: radicals and 1-electron transfers

B-Z Reaction : Concentration of Br- ions determines which
process is dominant. Process A: High Br- concentration. Pro-
cess B: Low Br- concentration Concentration of Br- ions de-
termines which process is dominant. Process A: High Br- con-
centration Process B: Low Br- concentration Process A net
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reaction:
– BrO3

- + 5 Br- + 6 H+  3 Br2 + 3 H2O (2)
This is a reduction of bromate ions by bromide ions in 2 elec-
tron transfers This occurs when solutions A and B are mixed
This process occurs through these three steps:
– BrO3

- + Br- +2 H+  HBrO2 + HOBr(3)
– HBrO2 + Br- + H+  2 HOBr (4)
– HOBr +Br- +H+  Br2 + H2O (5)
B-Z Reaction
Malonic acid exists mainly in the diacid form but slowly
enolizes.
The bromine reacts with the enol form of malonic acid:
– Br2 + CH2(CO2H)2  BrCH(CO2H)2 + Br-  + H+(6)
These reactions together reduce the concentration of Br- in
the solution. Once process A has consumed most of the Br-,
process B takes over The overall reaction of process B is
represented by:
–         2 BrO3

- + 12 H+ + 10 Ce3+  Br2 + 6 H2O 10 Ce4+ (7)
This process is composed the following rxns:
– BrO3

- + HBrO2 + H+  2 BrO2• + H2O (8)
– BrO2• + Ce3+ + H+  HBrO2 + Ce4+ (9)
– 2 HBrO2  HOBr + BrO3

- + H+ (10)
– 2 HOBr  HBrO2 + Br- + H+ (11)
– HOBr + Br- + H+ Br2 + H2O (12)
The net result of eqn 8 + 2 (eqn 9) is:
–  2 Ce3+ + BrO3

- + HBrO2 + 3 H+ 2 Ce4+ + H2O + 2HBrO2
(13)
This  sequence produces HBrO2 auto catalytically

B-Z Reaction : Autocatalysis is an essential feature of this
reaction, but does not continue until the reactants are de-
pleted, because there is a 2nd-order destruction of HBrO2 (rxn
10) Rxns 11 and 12 represent the disproportionation of
hyperbromous acid (HOBr) to bromous acid (HBrO2) and Br2
Ce4+ and Br2 oxidize malonic acid to form bromide ions Once
this concentration of Br- becomes high enough, process A is
reactivated Ferroin provides two of the colors seen in this
reaction
– As [Ce(IV)] increases, it oxidizes the iron in ferroin from
iron(II) (red) to iron(III) (blue)
Cerium(III) is colorless, and Ce (IV) is yellow
– The combination of Ce(IV) and Fe(III) make the green color
The oscillating concentrations and oxidation states of Fe and
Ce account for the color changes

EXPERIMENTAL
It consists of two parts
I) Effect of variables such as concentrations of oxidant and
reductant with and without analyte samples of fruits and veg-
etables A series of experiments were conducted in order to
study the nature of oscillation profile with respect to Effect of
variables such as concentrations of oxidant and reductant
with and without analyte samples of fruits and vegetables.
This helps in understanding the optimum conditions of  the
reaction system so that the stability of the reaction system

could be maintained.   
II) Determination of amount of AA ( Vit-C)  of  analyte samples
of fruits   and vegetables Based on the observations of the
oscillation profile in the I part of the experimental study, the
amount of anlyte samples of unknown concentrations  could
be determined by correlating the potentials of known con-
centrations of analyte samples by calibration curve method

Apparatus and Instrument : The experimental assembly con-
sisted of an oscillation reactor (ca.50 mL) and a potential
measuring system. The reactor was coupled with a Model
501 thermostat and a Model ML-902 magnetic stirrer to keep
the system at 303±0.1 K.. A micro-syringe was also used in
the experiment for injecting different amounts of Analyte
samples.

Materials : All chemicals used were of analytical grade and
doubly distilled-deionized water was used throughout. Solu-
tions of KBrO3 (0.2 mol·L-1), MnSO4 (6×10-4 mol·L-1) and mal-
onic acid (0.05 mol·L-1) were prepared in 1.2 mol·L-1 sulfuric
acid. Stock standard solutions  of fruits and vegetables were
prepared with doubly distilled-deionized water and stored in
refrigerator at 5 oC. Working standard solutions were pre-
pared daily by appropriate dilution.

Procedure: A mixture solution containing 7.0 ml of 6×10-4

mol·L-1 Mn (II), 5.0 ml of 0.05 mol·L-1 malonic acid, 3.0ml of 1.2
mol·L-1 H2SO4 and 5.0 ml of 0.2 mol·L-1 KBrO3 were loaded in
a 50 mL water-jacket reactor and mixed well by stirring. Mean-
while, the indicator, counter and reference electrodes were
immersed into the reaction solution. The nature of oscillating
reaction system was studied with respect to I) Effect of vari-
ables such as concentrations of oxidant and reductant with
and without analyte samples of fruits and vegetables and 
II)Determination of amount of AA ( Vit-C)  of  analyte samples
of fruits   and vegetables Once a regular oscillating profile
was appeared, various amounts of AA were injected to per-
turb the profile. In order to get an accurate result, the posi-
tion of adding analyte (or called injection point) should be
carefully tested. In general, the position of adding analyte
should be chosen at the maximum or minimum amplitude in
the regular profile. Repeat adding analyte at the same posi-
tion to ensure the reproducibility is the key way for the deter-
mination precision. Changes in the oscillating amplitude by
following perturbation were used as measured parameter to
construct the calibration plot. All of these data will be auto-
matically recorded with a computer. Each experiment was re-
peated at least three times at the same condition to ensure
the repeatability.

RESULTS AND DISCUSSION : The Mn(II)-catalyzed oxida-
tion of malonic acid by BrO3

- in a strong acid medium goes
with periodic change in the concentration of Mn(II) and Br-

that reflect in potential change and cyclic color between yel-
lowish-green and colorless. There is a rhythmic and sustained
potential-time oscillation shown in Figure 1(a) in the absence
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of the Analyte sample perturbation. When the variable
amounts of AA sample were injected to the oscillating sys-
tem, the amplitude of cycles decreased immediately as pre-
sented in Figure 1(b) and another oscillating state with smaller
amplitude started. To an extent, the change of the amplitude
was proportional to the concentration of analyte, so we ex-
plored the possibility of applying this method to the determi-
nation of Analtye  concentrations
A Typical Oscillation Profile:
In absence of Analyte
KBrO3= o.1M,CH2(COOH)2 = O.1M  , MnSO4 =0.1M   T=
303K

Oscillation Profile

A Typical Oscillation Profile
in presence of Analyte
KBrO3= o.1M,CH2(COOH)2 = O.1M  , MnSO4 =0.1M   T=
303K

In this study, the response to the furfural perturbation was
evaluated by AA, which was defined as following:
Where A and A0 represents the amplitudes of oscillation with
and without analyte injection, respectively. In order to en-
sure the accurate results, the region where the injection should
be performed is a crucial variable. Several injection points
have been tested in the process of oscillating cycle, and fi-
nally the optimal injection point, where the potential is at the
top of the 14th cycle, is chosen for maximum response to the
analyte.

A Typical Oscillation Profile

CONCLUSION : ASCORBIC ACID is an important VITA-
MIN with multiple biological activities which may individu-
ally or collectively contribute to its clinical utility in treating
many diseases. At the present stage, this work presents a
detailed study of oscillation profile and its applications. Com-
pared with other analytical instruments, the set-up used in
the proposed method is cost effective. This Experimental set
up is simple & Convenient to operate.

DEEPENING RELATIONSHIPS BETWEEN SCIENCE, TECHNOLOGY AND SOCIETY.
Dr. Kamala Navaratna,

Head of the Department of Microbiology, LVD College, Raichur.e-mail: kamalanavarathna2011@gmail.com

The subject proceeds with an analysis of the deepening relationship between Science & Technology and Society and offers
an insight of the policy responses around the world to this relationship.

Scientific & Technological Progress has had various effects on Society.  These effects have not been limited to one are but
have extended to altering the paradigms under which Society operates.

The Progress in Science & Technology has broadened and enlivened human activity, while new issues are appearing in the
Society, the demand for new Sciences & Technologies capable of resolving these issues have risen.
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Science & Technology has formed foundations in the Society and have helped achieve progress in the lives of the people.

Progress in Medical, Biomedical, Microbiological, Biotechnological & Environmental Sciences has greatly extended people’s
average life span and reduced infant and child mortality rates, increased agricultural outputs, helped in early detection of
diseases, reduced environmental pollution and hazards, and also has led to a dramatic rise in world population.

As seen in the areas of global environmental problems and bioethical issues, there exists Sciences and Technologies that are
essential for Society and for peoples’ lives.  In short the deepening relationship between Science, Technology and Society is
becoming close and in-separable and the time is approaching when we must think about the kind of relationship we must have
with Science and Technology, as a harbinger in a healthy Society.

Science and Technology is the best thing society could ever
ask for.  Since the industrial revolution in the 18th century
science has been in progress. Some sectors that have been
boosted by science and technology are Energy, Physical Sci-
ences,   Microbiology & Biotechnology, Information and
Communication.  The society has greatly gained with the in-
vention of technology.

Infrastructure in the society has grown with the help of sci-
ence and technology. Modes of transport like, electronic rail-
way lines were realized and these actually benefited the soci-
ety by offering them a better means of transport. In the past,
almost everything was analog but thanks to the science and
technology we are now being digitalized by the day. The in-
vention of the telephone and radio services has broadened
human communication.

Without society then there would be no science and technol-
ogy and that is why the invention of certain tools and equip-
ment have helped achieve big things. Society cannot do with-
out the industries we have today. The society needs science
and technology. The creation of computers is work of art by
individuals was a milestone that would come a long way in
helping the society Science & the development of Informa-
tion Technology & Microbial Science has contributed to en-
rich our lives. The impact of science and technology can se-
riously be recognized. Many people around the world take
for example scholars in colleges and universities have taken
the lead examining the relationship between science and tech-
nology.

The evaluation of this relationship has emerged as an impor-
tant area of research. Public interest groups and academic
organizations throughout the world are recognizing the im-
portance of Science, Technology & Society (STS). The rea-
son is that people need to recognize that there are people
who are affected by the science and technology. Controver-
sies such as modified foods, stem cell research are the issues
that have brought policy makers and scientists together to
have a way forward on this.

Science and technology has actually largely contributed to
the vision of man about himself. Science has been modified
the opinion about the origin of man and place of origin too.
Through the results of scientific discoveries the perception
of man about his behavior and his place of origin has been
modified diversely. Experiments in science today are in one

way or another affecting the society. In pursuance it is to be
noted that in the modern day life use of genetically modified
(GM) foods, invention of  many inorganic substances and
detection of various viruses and infectious media has been
discovered through the advancement through the science of

Microbiology : How is science and technology related to
society: The developing world has a long tradition of partici-
patory action research, popular education and community
organization joining up to solve some science and technol-
ogy issues that affect the society. Science and technology
related issues are actually been discussed worldwide today.
Progress in this has resulted to the ability to produce diverse
types of material items. Answering the question how science
and technology is related to society.

Science and Technology have formed the foundations for
progress in society, and have helped to make people’s lives.
Deepening relationship today between science and technol-
ogy and society, and offers an overview of the   policy re-
sponses around the world to this relationship

1. Changes in Society Due to Scientific and Technological
Progress: Scientific and technological progress has had
various effects on society. These effects have not been
limited   to   the improvement of   society’s material wealth,
but have also extended to altering the    paradigms    under
which   society   operates. Information and telecommunica-
tions technology (IT)   is   one   example   of   a   paradigm-
changing technology. Furthermore, as progress in science
and technology  has  broadened  and  enlivened  human
activity, new issues have appeared in society, and these
have in turn led to demands for new sciences and   technolo-
gies  capable  of  resolving  the  new issues arising from the
changes in society.

2. Achievement of Societal Formations : Progress in en-
ergy and materials technologies has given rise to a variety of
new transport modes, such as the railroad, the automobile,
and the airplane, vastly improving human mobility in terms
of both time and space. These advances in mobility, joined
with inventions in the area of telecommunications technol-
ogy, such as the telephone and radio, have served to broaden
the range of human activities and to expand the scope of
human exchanges.

In addition,  inventions  in  machine  tools  have been  linked
to advances in energy technology to achieve automation
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and acceleration of manufacturing processes. The result   has
been large-volume production of goods in ever-shorter peri-
ods of time.  Moreover, progress in  materials technology
has resulted in the ability to produce diverse types of mate-
rial items.

Progress in medical technology has greatly  extended people’s
average life  spans and reduced infant and child mortality
rates, resulting in a dramatic rise in the world’s population
Science and technology have formed the foundations for
progress in society, and have helped to make people’s lives
more materially prosperous.

3. Qualitative Changes in Society on a Worldwide Scale :
Scientific and Technological progress does not merely make
people’s lives more convenient and prosperous; it has also
brought huge changes to how society itself operates.

Science & Technology has served to boost people’s pros-
perity, and to broaden their range of activities, to the point
that the very nature of human lives is changing. This trend
has also given rise to issues that society has never faced
before Moreover, as seen by the appearance in recent years
of such deadly diseases as highly pathogenic avian Influ-
enza (Bird Flu), Bovine Spongiform Encephalopathy
(BSE), and Severe Acute Respiratory Syndrome (SARS),
problems arising in a    single   region   can   now   spread
rapidly   to everywhere around the world, and a global watch
must be constantly maintained to ensure the safety and secu-
rity of society. Furthermore, intensifying competition on a
worldwide  scale  due  to  rapid  globalization  has resulted in
a new class of competitive losers and others left behind by
competition, in both developing countries and in the ad-
vanced nations, which has raised fears of social instability,
and has stimulated critical reactions from those who believe
that  market  principles  ignore  people’s  humanity, culture,
and traditions. Many people are beginning to rebel against
what they view as a market-coerced “global standard.”

4. New  Societal Issues Arising from  Scientific  and  Tech-
nological Progress : While scientific and technological
progress has broadened  the  range  of  people’s  activities,
and made  their  lives  more  prosperous,  new  societal issues
arising  from  the  progress  of  science  and technology have
also become apparent. The most representative example of
these issues is undoubtedly the global environmental issue.
The content of global environmental issues can vary  widely,
from  global  warming  to  acid  rain, destruction  of   the   ozone
layer,  destruction  of tropical   rainforests,   and   desertifica-
tion,   and   a common characteristic of these issues is that
they can be traced to increased human activity due to
progress in science and technology.

Scientific  and   technological   progress   helped mankind  to
build  industrial societies  in  the  present century   that   made
wide use of  underground resources,  and  to  create  prosper-
ous societies  and lifestyles. The result, however, was a soci-

ety based on large-volume production, large volume con-
sumption, and large-volume waste.  But  the Earth’s re-
sources are obviously not limitless, and there   is  a  limit  to
the  ability  of  the  natural environment to assimilate large
volumes of waste. At the  same  time,  development has  also
progressed rapidly,  contributing to a deepening crisis for
the global  environment,  a  situation  made  abundantly clear
by   ever   more   sophisticated   methods   of monitoring the
globe.

A greater harbinger should be attainable, in the form of
development that takes protection of the global environment
into account. Sustainable development is now the basic phi-
losophy behind all efforts to deal with global environmental
issues today.

5. As global environmental issues have evolved, the People’s
awareness has also evolved.  Mankind always evolved, de-
sired, and deciphered to lead a happy life devoid of health,
Environmental and Socio-economic hazards.  This is depicted
in the layout mentioned here in.

6. Another new societal issue arising from progress in    sci-
ence   and   technology   is   in   regards   to biotechnology.  In
particular, recent progress in genome analysis is being
utilized in the medical and agricultural fields, and the results
are expected to contribute greatly to improved human health
and the assurance of stable food supplies. These same ad-
vances, however, have also raised ethical issues and con-
cerns about safety.

As can be seen from the foregoing, various new issues have
arisen alongside the progress of science and technology.
Moreover, these issues have been made more complex as
various ideas were raised in response to the content of spe-
cific issues, or to the Social standing of different individu-
als, and have been applied in response to individual issues.
Furthermore, another point that needs mentioning is the fact
that science and technology can be the key to responding
to these issues. For example, the very existence of global
environmental issues first became clear through the devel-
opment of monitoring technologies, and science and tech-
nology is expected to play an important role in resolving
such global environmental issues as reduction in the emis-
sion of greenhouse effect gases, Sulphur Dioxides, and Ni-
trogen oxides. And in the area of gene recombination tech-
nology, further scientific knowledge is needed regarding
its effects.
So far, the majority of people believe that the Positive as-
pects of scientific and technological progress outweigh
the negative aspects. Care will be needed, however, t o
ensure appropriate attention.

7. Increase of New Factors Threatening Societal Safety
and Security: So far, this section has mainly focused on
the effect of scientific and technological progress on soci-
ety. However, if a suitable relationship is to be built between
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science and technology and society, it is important that sci-
ence and technology respond appropriately to what society
demands. In the past, societal demands on science and tech-
nology centered mainly on people’s prosperity, on such things
as increasing economic prosperity, health, and other aspects
of people’s lives.  While demands for a prosperous life re-
main strong even today, of course, people have responded
to changing conditions in recent years in India and abroad
with increased expectations for science and technology to
ensure the societal safety and security that is a precondition
for prosperous societies and lifestyles.

In response to these myriad risks, people have in recent years
become much more concerned about safety and security.

8. Science  and  Technology  and  the Individual : Until
recent years,   the   relationship between science and tech-
nology and the individual, has basically  been  one  of  the
individual  passively receiving  the  results  of  science  and
technology. While the benefits of science and technology
have varied to some degree depending on the country or
region, they have basically been recognized as being shared
all across society and the reception of people to scientific and
technological progress has generally been positive and
shared in an extremely inconvenient situation.

With progress in science and technology changing the very
nature of society, failure to utilize the results of science and

technology could leave an individual incapable of dealing
with the new society, and   saddled with a   narrow range of
choices regarding utilization of scientific and technological
results.

Moreover,  the  global  environmental  problems that  have
arisen in the wake of the expansion of human activities due
to scientific and technological and as the case of gene-re-
combinant crops shows, those who benefit from  the utiliza-
tion of scientific and technological results are beginning to
steer a different course from those who must bear the risks.
Meanwhile, society’s  demands  on  science  and technology
are rising, as can  be  seen  by  the expectations society
places on science and technology  in  regards  to  the  safety
and  security issue.

The relationship between science and technology and  indi-
viduals, therefore, is becoming close and inseparable,  and
is  also  becoming  more  diverse, according to the  needs  of
each  individual. As a result, the time is approaching when
individuals will need to make decisions on how to relate to
science and technology. Toward this objective, individu-
als will need to have an interest in science and technology,
and to possess enough knowledge to be able to make an
informed decision and responses to societal issues that arise
alongside the progress of science and technology, so that
this attitude is not reversed in the future.

ANTICATATONIC ACTIVITY OF EVOLVULUS ALSINOIDES
PUSHPA

Assistant professor, Department of chemistry, G.F.G.College, RAICHUR.

The history of medicine in India can be traced to the remote past. The earliest mention of the medicinal use of plants is found
in Rig-Veda. The medicinal plants gain special significance. The use of indigenous drugs in India has been in existence for
several centuries and at present 80% of the population depends on indigenous system of medicine, involving mostly the
herbal drugs

Evolvulus alsinoides is a profusely branched herb belonging to convolvulaceae family. In Sanskrit it is called Vishnu gundhi,
in Kannada Vishnu kranthi and in Hindi sankha pushpi.  Earlier literature survey has revealed that it is used as oil for promoting
hair growth, power to strengthen the brain and memory and anthelmentic property, etc. The antipsychotic drugs like
phenothiazine and butyrophenone cause side effects like Parkinsonism. The plant is now tested for its anticatatonic activity
(antiparkinsonian).

The plant was collected, dried under shade and extracted with water, pet ether and chloroform. The water extract showed
positive test for carbohydrates and glycosides and steroids in chloroform extract. The water extract was tested on rats for the
anticatatonic activity and behaved like a stimulant.

HISTORY : The history of medicine in India can be traced to
the remote past. The earliest mention of the medicinal use of
plants is found in Rig-Veda. India is blessed with many natu-
ral endowments, favourable among which are the climate and
soil suitable for rich plant growth and in terms of human health
and welfare. The medicinal plants gain special significance.
The use of indigenous drugs in India has been in existence
for several centuries and at present 80% of the population
depends on indigenous system of medicine, involving mostly
the herbal drugs

Apart from its internal consumption, India tops in the export
of medicinal plants and related products though synthetic
organic substances have taken a share in pharmaceutical ap-
plications; crude drugs and plant derived substances oc-
cupy an important place in medicine in country like ours.

The collection of crude drugs, both for commercial and me-
dicinal purpose dates back to antiquity. In Rig-Veda there is
reference that there were sages who accompanied the wan-
dering Aryan tribes bag full of healing herbs. In Atharveda, it
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is mentioned that Kirata girls used to dig out drugs in the
mountains.
“keratica kumarika saka khanti bhesjan,
Hrindyaecbhu bhirbhi girar eenamup sanusa”.
                                                                                   (Atharveda)
Physicians of the ancient days identified and collected herbs
for their own use from the forests and compounded and dis-
pensed their own medicinal preparations. During  the Vedic
age any such person who collected the drugs was much re-
vered and was known “Parameshti prjapati”. Yesatwas sale
mimimath sanjabhar varaspatin, prajayayai chatre twa sale
parameshti prjapati”.

Records are available to show that crude drugs like cinna-
mon, ginger, pomegranate,calamus, sandalwood and asafetida
found d their way to Mesopotamia about 3000 B.C. and to
Egypt about 1500 B.C. from India as mentioned din the
Thompsons Assyrian Herbal and Ebers Papyrus respectively.

Synthetic processes for which a chemist employs heat and
pressure are affected. in plants at ordinary temperature and
pressure. Chemists synthesized such alkaloids as Quinine
after intensive work extending over half a century, whereas
the cinchona plant does this without difficulty every day.
Many active antibiotics occur in plants and this is at an unex-
plored and unexploited field in fact, we are only at the thresh-
old of the plant research. What is store nature alone knows.
Research on plant should, therefore go on in the interest of
humanity. Great Britain, Switzerland and the United States of
America, intensive studies of Indian indigenous drugs have
been taken up in various research centers.

Evolvulus   alsinoides  (convolvulaceae- Morning Glory Fam-
ily) : The plant kingdom is a rich source of biologically active
agents revealing various types of pharmacological activities.
This family contains about 47 genera and 1100species found
mostly in tropical part of the globe. Most of the plants are
annual or perennial   herbs. They may be xerophytes, hydro-
phytes or parasites. Some of these herbs may be erect and
some are profusely branched.Evolvulus alsinoides is a pro-
fusely branched herb coming in convolvulaceas family.

It is called VISHNUGUNDHI in Sanskrit, SHAYMAKRANTA
or SHANKPUSHPI in Hindi and VISHNUKRANTI in
kannada.

It is a common herb spreading throughout India ascending at
6000ft in the Himalayas. The plant is bitter and reported to be
used as a tonic and febrifuge. The plant is used as vermifuge
and oil for promoting the growth of hair.  It is a nootropic
drug and has the power to strengthen the brain and memory.
It has antiulcer, anthelmantic property, useful as bronchitis,
improves complexion& apatite. The leaves are made into ciga-
rettes and smoked in chronic bronchitis and asthma.

LITERATURE SURVEY : Chemical examination of
Evolvulusm Alsinoides have been reported by Mehta et al.
They have been isolated three components from the petro-
leum ether extract. These were identified and characterized as
pentatricontane (C35H72 m.p. 75-760C); tricontane (C30H62 m.p
65-660C) and B-sitosterol (c29H49OH m.p. 135-1360C). it has
been reported by karnick, that Gibberlic acid has its effect in
the growth of Evolvulus   Alsinoides.

It has been reported that plants coming in this group have a
important role in maintaining the concentration of heavy
metals in the water and soil. there are no reports on the ex-
traction and detailed chemical examination and screening
,hence the present work  was under taken.

Collection and drying of the plant: The fresh plant of
Evolvulus   Alsinoides (12kg) was collected and immediately
sprayed with alcohol 95% to cease the enzymatic degrada-
tions, they were chipped into small fragments, thick stem,
root twigs and other parts were chipped in to 1” to 2” pieces
and split longitudinally in to several sections to enable early
drying under shade. Chopping fresh plant materials at once
after collection hastens drying and advantages are reduction
in bulk and the plant was under shade for drying for 15 days.

Extraction of the whole plant: The shade dried whole plant
(150 grams)   was powdered and extracted successively with
distilled water, petroleum ether (40-60), alcohol and chloro-
form in a soxhlet extract  for 18 -20 hours each. The aqueous
extract was concentrated at reduced pressure on water bath
yielding a brown gummy solid. The petroleum ether, chloro-
form and alcoholic extracts yielded greenish semisolids. These
extracts were preserved in a refrigerator at 50C. Out of the
four solvent extracts, only water and chloroform extracts were
taken for further studies.

PHYTOCHEMICAL STUDY OF PLANTS
Schematic procedure for the extraction and separation of components from fresh plant materials

Non polar Pet-Ether moderately polar chloroform Polar More polar water extract
(evaporated under reduced extract evaporated under alcohol extract (evaporat (evaporated under reduced pres
pressure to a dark mass and reduced pressure to a green ed under reduced pressur sure to a dark mass and kept at
kept at 50C) mass   kept at 50c) e to a dark mass and kept 50c)

at 50c)
1. Chemical test Steroids present 1. Chemical test Carbohydrates,

glycosides present
2. T.L.C. Rf values are 0.472, 2. T.L.C. Rf  values are 0.083,
0.5454 and  0.636 0.1833 0.433, 0.6166 , 0.8, 0.883.
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3.Pharmacological activity 3. Pharmacological activity
No significant anticatatonic Significant anticatatonic
activity was  observed. activity was observed

THIN LAYER CHROMATOGRAPHY OF EXTRACTS : Thin
layer chromatography is considered an indispensible tool in
many laboratories. The technique is easy to learn and appli-
cation is comparatively inexpensive. It is fast, convenient and
versatile.

Adsorbents and other coating materials usually are applied
as aqueous slurries. Slurry is made by thoroughly mixing 25gm
of silica gel with 50ml of distilled water in a mortar until it is a
uniform consistency and free of air bubbles. The coating of
plates with adsorbents containing gypsum must be completed
in about 4 min before the slurry hardens.  Adsorbents layers
are dried for 10-20 min, then placed vertically in a well venti-
lated oven and activated by heating to 110-1200c for 1-2 hrs.
As the activity and thus the resolving power of an adsorbent
layer is greatly influenced by its water content, it is advisable
to store freshly activated plates over silica gel in a desicca-
tors.

The water extract and chloroform extract was spotted on the
plates prepared as mentioned earlier using capillary tube. The
plates are kept in the solvent chamber for the development of
the chromatogram. The plates were air dried and kept in io-
dine chamber for identification.

Rf values of major water spot were found to be 0.883, 0.8,
0.616, 0.433, 0.1833 respectively. The Rf values CHCl3 extract
were 0.636, 0.5454, 0.472 respectively.

PHARMACOLOGICAL SCREENING
ANTI-CATATONIC ACTIVITY : Phenothiazine and
butyrophenone type of antipsychotic drugs are known to
produce extrapyramidal side effects in man. These effects such
as akinesia, rigidity and tremors are called Parkinson like be-
cause in Parkinson’s disease the major symptoms include dif-
ficulty to move and change posture and tremours. These ef-
fects of antipsychotic drugs are due to excessive blockade of
dopamine receptors in the extrapyramidal motor systems.
Therefore phenothiazines like perphenazine or chloropromaz
ine are commonly used to produce Parkinson’s-like extrapy-
ramidal symptoms in lab animals and to study anti parkinsons
drugs.
REQURIMENTS:
ANIMALS: Rats(150-200gms)
DRUGS: Perphenazine(Dose:5mg/kg  ip: prepare a

stock solution containing 1mg/ml of the
drug and inject 0.5ml/100gms body weight
of the animal.)

EQUIPMENTS: Two wooden blocks of 3cm and 9cm height.
PROCEDURE: Weigh and number the animals. Divide  the

animals into two groups,one for control (for
study of perphenazine effect) and the other
to study the effect of prepared drugs. Each

group should consist of at least 4 animals.
Inject  perphenazine to control animals end
observe the severity of catatonic response.

STAGE1: Rat moves normally when placed on the
table.Then the score will be zero.

STAGE2: Rat moves only  when touched or pushed.
Then the scores will be o.5

STAGE3: Rat placed on the table with front paws set
alternately on a 3cm block fails to correct
the position in 10 seconds.score=0.5 for
each paw with a total of 1 for this stage.

STAGE4: Rat fails to remove  when the front paws
are placed alternatively  om a 9cm block,
score =1 for each paw with a total score of
2 for this stage.

Thus for a single rat,the maximum possible score would be
3.5 revealing total catatonia. Observe the severity of catato-
nia at 5, 15, 30, 45, 60, 90 and 120 min after injecting
peraphenazine. To the second  group, inject scopolamine and
after 30min inject peraphenazine  to these animals already
treated with scopolamine. Observe the score  severity of cata-
tonia as above. Now inject the test drugs  to the rats and
observe the anticatatonic activity.
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RESULT: According to the results obtained from the
anticatatonic activity of both water and CHCl3 extract of
evolvulus Alsinoides, it is found that water extract is stimu-
lant.
DISCUSSION:   It is worth going in for the isolation, identi-

fication and further screening of the individual compounds
for their biological activities. They may give new systems
which have better activity than the existing systems. Also
this would lead to a new structure activity relationship and to
new theory.

DOWN SYNDROME (MATERNAL AGE MAY BE A RISK FACTOR)
Smt. Hemalatha

Department of Biotechnology, L.V.D. College, Raichur, Email: hemalathasa79@gmail.com

Abstract : Down syndrome is the most common genetic disorder associated with mental retardation.  Down sysdrome, named
after John Langdon Down who identified the syndrome. This is caused by a chromosomal abnormality, a individual with Down
syndrome will have 47 chromosomes instead of usual 46 chromosomes (i.e. 21st chromosome is 3 in number-trisomy-21).  Surpris-
ingly developed countries have reported more cases with Down syndrome, for example: estimates show  4,000 children with
down syndrome are born in the U.S. each year or about 1 in every 800-1000 live births. The most common risk factor for giving
birth to a child with Down syndrome is age. Although parents of any age may have a child with down syndrome, the incidence
is higher for maternal age over 35 years. The risk for a child to be born with  Down syndrome is age of  mother  above 35 years.
There are over 50 clinical signs of Down syndrome, but not all in one person. Some common characteristics like
· Poor muscle tone.
· Slanting eyes (epicanthal folds)
· Short, broad hand with single crease across the palm.
The developmental milestones and the learning ability of children with Down syndrome are some what later than their peers
without Down syndrome.  They have specific health related problems.  Prenatal diagnosis is done by amniocentesis, chorionic
villus sampling (CVS) and percutaneous umbilical blood sampling (PUBS). The diagnosis in new born, first by appearance of
physical characteristics and in the suspected, karyotype will be performed to determine the diagnosis. Research has shown that
stimulation during early developmental stages improves a child’s chances of developing to his or her fullest potential.

In this presentation, we discuss various factors associated with Down syndrome, diagnosis methods and suggestions to
overcome this disorder  to lead semi independent or independent life.
1. Introduction : Down syndrome is a genetic disorder. Down
syndrome is named after John Langdon Down who identified
the syndrome in 1866. Down syndrome is the most common
and readily identifiable chromosomal disorder associated with
mental retardation. It is also referred as Triomy-21 due to pres-
ence of three copies of chromosome 21. It occurs about one
in every 800 to 1000 live births. Although parents of any age
may have a child with Down syndrome, but the incidence is
higher for older mother after 35 years of age.

J. L. Down  described the condition as a distinct and separate
entity. In 1959, Jerome Lejeune identified Down syndrome as
a chromosomal anamoly. Instead of the usual 46 chromosomes
present in each cell, Lejeune observed 47 chromosomes in
the cells of individual with Down syndrome. A syndrome is a
combination of physical, mental and health characteristics
that are seen together

Fig 1.1 Photographs of children suffering from Down
syndrome

2. Down syndrome - a genetic condition : Normally the nucleus
of each cell contains 23 pairs of chromosomes, half of which
are inherited from each parent. In individual with Down syn-
drome, the cells contain 47 chromosomes instead of 46 chro-
mosomes. The extra chromosome is the 21st Chromosome.
This excess genetic material in the form of additional genes
along chromosome 21 results in Down syndrome. The extra
21st chromosome is detected by using a procedure called
Karyotype. A karyotype is a visual display of the chromo-
somes grouped by size, number and shape. Chromosomes
may be studied by examining blood or tissue cells. The chro-
mosomes in the cell are identified, stained and numbered from
largest to smallest.

3. Characteristics : Some common characteristics of Down
syndrome individual includes: Poor muscle tone; Slanting
eyes with folds of skin at the inner corners of eyes (epicanthal
folds); Hyperflexibility (an excessive ability to extend the
joints); Short,  borad hands with single crease across the
palm; Broad feet with short toes; Flat bridge of the nose;
Short, low-set ears; Short neck; Small oral cavity; Large tongue
in relation to size of mouth; Excessive space between first
and second toe; Short high-pitched crises in infancy; Indi-
viduals (children) with Down syndrome are usually smaller
than normal individuals; Physical and intellectual develop-
ment is slower compared to normal individuals.
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4. Associated conditions : People with Down syndrome are at
increased risk for certain health problems. An estimate, of
50% of children with Down syndrome also have congenital
heart disease which can be associated with high blood pres-
sure in the lungs. Increased susceptibility to infection, respi-
ratory and hearing problems, obstructed digestive tracts, sleep
apnea and childhood leukemia occur with greater frequency
in children with Down syndrome. Vision problems such as
near sightedness, cataracts and near or far sightedness affect
approximately 60% of children with Down syndrome. In new
born, complications include poor muscle tone and malforma-
tions of the upper part of the spine. Adults with Down syn-
drome are also at increased risk for Alzheimers disease, thy-
roid conditions and sleep apnea

5. Causes and risk factors : Down syndrome is  caused by a
chromosomal abnormality. For some unexplained reason, an
accident in cell development results in 47 instead of usual 46
chromosomes. This extra chromosome changes the orderly
development of the body and brain. Down syndrome is usu-
ally caused by an error in the cell division called nondisjunc-
tion. The failure of two chromosomes to segregate properly is
called non disjunction.Virtually all cases of Trisomy 21 are
due to nondisjunction at the first meiotic division in the mother
during the production of gametes. Techniques like DNA poly-
morphism and analysis of DNA markers show that the extra
copy of chromosome 21 almost always comes from the mother.

Fig 1.2 Nondisjunction in
meiosis I results in trisomy

21 Down syndrome

However other two types of chromosomal abnormalities that
is mosaicism  and translocation are  implicated in Down syn-
drome.
95% of Down syndrome cases are caused by nondisjunction.
4% cases by Translocation and 1% by mosaicism. All people
suffering from Down syndrome have an extra critical portion
of chromosome 21 present in all or some of their cells.

5.1 Nondisjunction : Nondisjunction is a faulty cell division
that results in an embryo with three copies of chromosome 21
instead of usual two chromosomes. Prior to or at conception,
a pair of 21st chromosomes in the egg fails to separate. As the
embryo develops the extra chromosome is replicated in every
cell of the body. Nondisjunction may be due to failure of the
processes that move chromosome to opposite poles at first
meiosis. Nondisjunction results in the production of gametes
that are aneuploid (gametes that carry wrong number of  chro-
mosomes). When such a gamete is involved in a fertilization

event, the resulting zygote is also aneuploid. Most autoso-
mal aneuploids are virtually always incompatible with life.
Most aneuploid zygotes are not viable and result in early
spontaneous abortion and a few trisomic zygotes are capable
of survival.

Fig1.3

5.2 Mosaicism: In this pattern of Down syndrome, individual
have a mixture of two types of cells, some cells with 46 chro-
mosomes and some with 47 chromosomes. The cells with 47
chromosomes contain an extra chromosome 21. The term
mosaicism is due to the presence of mosaic pattern of the
cells. Mosaicism is seen when nondisjunction of chromo-
some 21 occurs postzygotically (after fertilization during ini-
tial cell division). Mosaicism is rare and accounts 1%, have
mild features than Trisomy 21. Individuals with mosaicism
may be less affected by physical and mental characteristics
of Down syndrome.

5.3 Translocation : Translocation accounts for 3-4% of cases
of Down syndrome. It is a Robertsonian translocation. In
translocation, a part of chromosome 21 breaks off during cell
division and attaches to another chromosome. The individual
will have 46 chromosomes in the cells in addition to an extra
part of chromosome 21. Translocation occurs either prior to
or at conception. Maternal age is not a risk factor for translo-
cation. Its occurrence is a chance event. In one third of trans-
location incidents one parent is a carrier of translocated
chromosome.The risk recurrence of translocation in a subse-
quent child is higher than that of nondisjunction. Genetic
counseling can determine the origin of translocation.

Fig 1.5 Mosaicism
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Fig1.6 Robertsonian
translocation

5.4 The Maternal age effect : The most common risk factor
for giving birth to a child with Down syndrome is maternal
age. Down syndrome is normally a consequence of nondis-
junction during meiosis in oocytes of  mother. The frequency
of Down syndrome births increases dramatically  with ad-
vancing maternal age.
Frequency of Down syndrome births (child with Down syn-
drome), is shown in the following table:

Maternal age Incidence of Down syndrome
25 years 1/1500
35 years 1/300 to 1/100
40 years 1/100 to 1/50
45 years 1/25

The age dependent increase for the frequency of nondisjunc-
tion are not observed in men. The basis for the maternal effect
is unknown, but it is likely to be a consequence of the long
delay between prophase and the first meiotic division in oo-
cytes. Human oocytes begin meiosis long before the female
is born. They arrest in the late meiotic prophase, after pairing
and recombination have taken place, some months before
birth. The oocytes stay in a state of suspended animation
until the girl/women attains puberty some 10-13 years later.
Then several oocytes are givin permission to restart meiosis
each month, only one oocyte of these is allowed

Graphical representation of frequency of  Down syndrome
increases with maternal age

to complete the first meiotic division. For example the egg
ovulated by a 45 year old woman has been stalled part way
through meiosis for 45 years. During this period of time the
error  in cell division can occur ( nondisjunction in men is not

affected by age, male meiosis is a continuous process, with
no built in halts, unlike female). It is important to understand
the cause (etiology) of nondisjunction during meiosis to im-
prove the methods for prenatal diagnosis.

5.5. Other risk factors : In addition to maternal age, family
history and chromosome anomalies in the parents are the
other risk factors. If the parents in question have had a previ-
ous aneuploid fetus or liveborn child, this increases  the risk
of a trisomic child in the present and subsequent pregnan-
cies. Similarly, if one parent is known to carry an altered form
of chromosome 21 (eg:Translocation) then the risk of an aneu-
ploid conception increases greatly. Aneuploidy in the fetus
may be the reason for couple to have unusually high number
of miscarriages. The unusual occurrence of  miscarriages
raises the possibility that one of the parents might carry a
genetic aberration or chromosome rearrangement. This in-
creases the probability of producing trisomic fetus.

6. Prenatal  Diagnosis
Screening & diagnostic tests: These tests are done to de-
tect Down syndrome in pregnant women. Screening tests
estimate the risk of the fetus having Down syndrome in addi-
tion considering the maternal age. Diognstics test accurately
detect the fetus condition.

6.1  Screening tests :The most common screening  test is the
Triple screen.  A combination  of three tests that measures
alpha-fetoprotein (AFP), Human Chorionic Gonadotropin
(HCG) and estriol in the maternal blood stream. Triple screen
test along with maternal age as risk factor, it is possible to
estimate the risk of having a child with Down syndrome. These
screening tests done at 15 to 20 weeks of gestation. Quad
test measures inhibin – A  for accurate screening. Screening
are often done in conjunction with a detailed Sonogram.
Sonogram show some physical or developmental traits that
are helpful in calculating the risk of Down syndrome. It is
important to note that screening tests are of limited valve.
These tests will sometimes give false positive readings or
false negative readings.

6.2  Diagnosis:  If risk factor exist the prenatal  diagnosis of
Down syndrome is performed by procedures of amniocente-
sis, Chorionic Villus Sampling (CVS) and Percutaneous Um-
bilical blood Sampling (PUBS). These procedures are 98 to 99
percent accurate in the detection of Down syndrome. Amnio-
centesis  performed between 12-20 weeks of gestation,CVS
during 8-12 weeks of gestation,and PUBS after 20 weeks of
gestation.

CVS requires an actually biopsy of the tissue that will form
placenta. This tissue used for karyotyping and DNA analy-
sis. Amniocentesis is a procedure where a needle is inserted
into uterus, monitored by an scanner around 13th – 16th week
of pregnancy and a small amount of fluid surrounding the
fetus is removed and used for chromosome analysis.The tech-
nique of amniocentesis is safe and  has 0.5% of miscarriage
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Fig 1.7 karyotyping

Fig 1.8 Karyotype of Trisomy 21: 47,XX, +21

7. Preventive measures : Increase in maternal age above 35 is
a risk factor for a mother to carry a child with Down syn-
drome. Most mothers of this age group are advised for prena-
tal diagnosis of Down syndrome in the fetus. The parents
need to seek the advice of a Medical genetist in the following
situations:
 a) Advanced maternal age
 b) Previously affected (Trisomy - 21) child
 c) Presence of a chromosomal rearrangement in one parent
(translocation)
 d) When a couple face unusually high number of miscar-
riages.

In the above cases where a risk factor exist it is necessary to
confirm the occurrence of Down syndrome in the fetus by
screening and diagnostic tests. If the diagnostics test show a
positive result the parents have to decide whether to have a
child with Down syndrome or to have an abortion. All the
pregnant women irrespective of age should have a prenatal
diagnosis to check the condition of the fetus. One  step to
prevent Down syndrome in children, is to have children in
early age below 35 years(age of mother). However there are
cases of Down syndrome children born to young couples
(mother below 25 years).

8. Medical Care: There is no standard treatment for Down
syndrome. Course of treatment is decided on an individual

basis. Children with Down syndrome need hearing screening
and regular dental care , although tooth eruption may be
delayed. Yearly thyroid function testing is recommended.
Early on, they may learn faster with sign language than with
speech.

9.  Long term outcomes and future for people with Down
syndrome : People  with Down syndrome are living much
longer lives. The average life expentancy in 1929 was nine
years old. Today, average life expentancy is 50 years, may
extend to 70 years. Progressive legislation such as section
504 of Rehabilitation Act of 1973, the individuals with Dis-
abilities Education Act has recognized that people with Down
syndrome and other disabilities are individuals and citizens,
and are entitled to equal protection and opportunity under
law. People with Down syndrome are unique and must be
treated as individuals. Children with Down syndrome have
delay in developmental milestones such as gross motor, lan-
guage, personal and social. Early intervention services,
started shortly after birth, help children with Down syndrome
develop to their maximum potential. Evidence shows that
computer assisted teaching may be of real help to children
with Down syndrome. Research has shown that stimulation
during early developmental stages improves a childs chances
of developing to his or her fullest potential. Quality educa-
tion programs, a stimulating home environment and good
medical care can develop skills that may allow them to live
semi independently. NDSS(National Down Syndrome Soci-
ety) is the largesr private funder of Down syndrome
research(U.S).The Society hosts international research con-
ferences. In cooperation with more than165 affiliate groups,
NDSS established October as National Down syndrome
Awareness month and organizes related programs. Resources
such as the Down syndrome Health Care Guidelines and spe-
cialized growth charts can further assist families and medical
professionals in providing medical and preventive care. In-
dependent living centers, group shared and support services
in the community are important resources for persons with
Down syndrome.
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IMIDAZOLE AND ITS BIOLOGICAL IMPORTANCE
MADHURI.R

G-mail: mdhrjoshi50@gmail.com

Imidazole is a precursor molecule for the construction of genetic material. Because DNA is made of purine and pyrimidine in
which purine can be synthesized by imidazole as a parental molecule.A purine is a heterocyclic aromatic organic compound,
consisting of a pyrimidine ring fused to an imidazole ring.

Imidazole is a one of the biological building block, hence this 5 membered ring system present in histidin and the related
hormone histamine. Histidin is present in many proteins and enzymes and plays vital part, in structure and binding function of
hemoglobin.

Imidazole helps in producing industrially important organic compounds with well-known synthetic methods. And it has
biological activities and important pharmacological action.
IMIDAZOLE : Imidazole (1,3-diaza-2,4-cyclopentadiene) is a
planar five-member ring system with 3C and 2N atom in 1 and
3 positions. The simplest member of the imidazole family is
imidazole itself, a compound with molecular formula C3H4N2.
The systemic name for the compound is 1, 3 diazole.

DISCOVERY OF IMIDAZOLE :  Imidazole was first synthe-
sized by Heinrich Debus in 1858, but various imidazole
derivatives had been discovered as early as the 1840s.He,
used glyoxal and formaldehyde in ammonia to form imidazole.
This synthesis, while producing relatively low yields, is still
used for creating C-substituted imidazoles.

               Glyoxal     formaldehyde              imidazole

IMIDAZOLE STRUCTURE

Numbering starts from N atom
Crystal structure- monoclonic structure, Coordination
geomitry of imidazole is planar  5-membered ring.  Dipole
moment is -3.61D

Physical properties of Imidazole :  It is soluble in water and
other polar solvents. It exists in two equivalent tautomeric
forms because the hydrogen atom can be located on either of
the two nitrogen atoms. Imidazole is a highly polar compound,
as evidenced by a calculated dipole of 3.61D, and is entirely
soluble in water. The compound is classified as aromatic due
to the presence of a sextet of ð-electrons, consisting of a pair
of electrons from the protonated nitrogen atom and one from
each of the remaining four atoms of the ring.

Imidazole is amphoteric, i.e. it can function as both an acid
and as a base. As an acid, the pKa of imidazole is 14.5, making
it less acidic than carboxylic acids, phenols, and imides, but
slightly more acidic than alcohols.

RESONANCE STRUCTURE OF IMIDAZOLE

It’s spectroscopic parameters are λmax of 207 nm, I.R.=1550,
1492, 1451(cm-1), τ = 2.30, 2.86, mass spectroscopy is studied
for heterocyclic compounds containing one hetero-atom, in
detail, not in case containing two or more .

NOW WE CAN SAY THAT IMIDAZOLE IS A PRECURSER,
HETEROCYCLIC ORGANIC MOLECULE FOR DNA CON-
STRUCTION. THAT CAN BE DEPICTED AS FOLLOWES:
Nucleic acids are polynucleotide’s—that is, long chain like
molecules composed of a series of nearly identical building
blocks called nucleotides. Each nucleotide consists of a ni-
trogen-containing aromatic base attached to a pentose (five-
carbon) sugar, which is in turn attached to a phosphate group.
 Each nucleic acid contains four of   five possible
nitrogen-Containing bases:  adenine  (A), guanine 
(G), cytosine  (C), thymine (T), and uracil (U). A and G are cat-
egorized as purines, and C, T, and U are collectively
called pyrimidines.

All nucleic acids contain the bases A, C, and G; T, however, is
found only in DNA, while U is found in RNA. The pentose
sugar in DNA (2'-deoxyribose) differs from the sugar in RNA
(ribose) by the absence of a hydroxyl group (-OH) on the 2'
carbon of the sugar ring. Without an attached phosphate
group, the sugar attached to one of the bases is known as
a nucleoside.

The phosphate group connects successive sugar residues
by bridging the 5'-hydroxyl group on one sugar to the 3'-
hydroxyl group of the next sugar in the chain.
These nucleoside linkages are called phosphodiester bonds
and are the same in RNA and DNA.
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DNA COMPOSATION

Purine

A Purine is a heterocyclic aromatic organic compound.It
consists of a pyrimidine ring fused to an imidazole ring.
Purines, including substituted purines and their tautomers,
are the most widely occurring nitrogen-containing
heterocycle in nature.

Purines and pyrimidines make up the two groups
of nitrogenous bases, including the two groups of nucleotide
bases. Two of the our  deoxyribonucleotides   and two of the
four ribonucleotides, the respective building-blocks
of DNA and RNA, are purines.

There are many naturally occurring purines. Two of the five
bases in nucleic acids, adenine (2) and guanine (3), are pu-
rines. In DNA, these bases form hydrogen bonds with their
complementary pyrimidines thymine and cytosine, respec-
tively. This is called complementary base pairing. In RNA,
the complement of adenine is uracil instead of thymine.

Other  notable  purines are hypoxanthine  (4), xanthine 
(5), theobromine (6), caffeine (7), uric acid (8) and isog
uanine (9).

Important Imidazole as a functional group in purines mol-
ecules are given bellow:

FUNCTIONS OF PURINE: Aside from the crucial roles of pu-
rines (adenine and guanine) in DNA and RNA, purines are
also significant components in a number of other important
biomolecules, such as ATP, GTP, cyclic AMP, NADH,
and coenzyme A.

Purine (1) itself, has not been found in nature, but it can be
produced by organic synthesis.

They may also function directly as neurotransmitters, acting
upon purinergic receptors. Adenosine activates adenosine
receptors.

Uric acid (8) was reacted with PCl5 to give 2, 6, 8-
trichloropurine (10), which was converted with HI and PH4I to
give 2,6-diiodopurine (11). The product was reduced to Pu-
rine (1) using zinc-dust. Purines are also much larger than
pyrimidines.

In addition to in vivo synthesis of purines in Purine metabo-
lism, Purine can also be created artificially. Purine (1) is ob-
tained in good yield when formamide is heated in an open
vessel at 170 °C for 28 hours

Oro, Orgel and co-workers have shown that four molecules
of HCN  tetramerize to  form diaminomaleodinitrile (12), which
can be Converted into  almost   all natural-occurring purines.
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HISTIDINE (abbreviated as His or H)
Is a  á-amino acid with an imidazole functional group. It is one
of the 22 proteinogenic amino acids. Its codons are CAU and
CAC. Histidine was first isolated by German physicia
n Albrecht Kossel in 1896. Histidine is an essential amino
acid in humans and other mammals. It was initially thought
that it was only essential for infants and also for adult hu-
mans.

Chemical properties : The imidazole side chain of Histidine
has a pKa of approximately 6.0, and, overall, the amino acid
has a pKa of 6.5. This means that, at physiologically relevant
pH values, relatively small shifts in pH will change its aver-
age charge. Below a pH of 6, the imidazole ring is mostl
y protonated as described by the Henderson–Hasselbalch
equation. When protonated, the imidazole ring bears two NH
bonds and has a positive charge. The positive charge is
equally distributed between both nitrogen’s and can be pre-
sented with two equally important resonance structures.

Metabolism: The amino acid is a precursor for histami
ne and carnosine biosynthesis

Conversion of Histidine to histamine by Histidine
The enzyme Histidine ammonia-lyase converts Histidine
into ammonia and urocanic acid. A deficiency in this enzyme

is present in the rare metabolic disorder histidinemia.

HISTAMINE : Is an organic nitrogen compound involved in
local immune responses as well as regulating physiological
function in the gut and acting as a  neurotransmitter.

Histamine triggers the inflammatory response. As part of an
immune response to foreign pathogens, histamine is produced
by basophile and by mast cells found in nearby connective
tissues. Histamine increases the permeability of the capillar-
ies to white blood cells and some proteins, to allow them to
engage pathogens in the infected tissues.

Pharmacological action of Imidazole: Imidazole derivatives
have occupied a unique place in the field of medicinal chem-
istry. The high therapeutic properties of the imidazole related
drugs have encouraged the medicinal chemists to synthesize
a large number of novel chemotherapeutic agents.. Imidazole
and its derivatives are reported to be physiologically and
pharmacologically active and find applications in the treat-
ment of several diseases. On the basis of various literature
surveys Imidazole derivatives shows various pharmacologi-
cal activities

1)  Antifungal activity:  Miconazole

   2) Anti inflammatory activity and analgesic activity:
          2-methylaminibenzimidazole derivatives

   3)  Anti-tubercle activity:
        5-nitro/bromo)-styryl-2-benzimidazole

4) Anti depressant activity:  Moclobemide analogue



3246TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

5) Anti cancer activity: 2-substituted benzimidazole Conclusion: Imidazole is a important heterocyclic organic

compound. It can be concluded by considering above re-

view articles, imidazole is precursor molecule for the con-

struction DNA molecule. And maintaining several enzyme

actions in the body.

It has important, pharmacological actions like:

Anti-inflammatory and Analgesic, Anti-tubercle,

Anti-depressant, Anti-cancer and finally Anti-viral.

6) Anti viral activity:  2-phenylbenzimidazole

BIOCONTROL OF FUNGAL PATHOGENS:A CURRENT FEATURE, PROSPECTS AND
LIMITATIONS

PRABHAVATHI.N.M.
M.Sc(Agri) in plant pathology, UAS Raichur, E-mail – prabhavati4644@gmail.com

Abstract: Plant diseases need to be controlled to maintain the quality and abundance of food, feed, and fiber produced by
growers around the world. Different approaches may be used to prevent, mitigate or control plant diseases. Beyond good
agronomic and horticultural practices, growers often rely heavily on chemical fertilizers and pesticides. Such inputs to agriculture
have contributed significantly to the spectacular improvements in crop productivity and quality over the past 100 years.
However, the environmental pollution caused by excessive use and misuse of agrochemicals, as well as fear-mongering by some
opponents of pesticides, has led to considerable changes in people’s attitudes towards the use of pesticides in agriculture.
Today, there are strict regulations on chemical pesticide use, and there is political pressure to remove the most hazardous
chemicals from the market. Additionally, the spread of plant diseases in natural ecosystems may preclude successful application
of chemicals, because of the scale to which such applications might have to be applied. Consequently, some pest management
researchers have focused their efforts on developing alternative inputs to synthetic chemicals for controlling pests and diseases.
Among these alternatives are those referred to as biological controls. A variety of biological controls are available for use, but
further development and effective adoption will require a greater understanding of the complex interactions among plants,
people, and the environment.

Key words: Bio control, biocontrol agents, Trichoderma spp and Pseudomonas flueroscens

Pathogenic microorganisms affecting plant health are a
majorand chronic threat to food production and ecosystem
stability worldwide. As agricultural production intensified
over the past few decades, producers became more and more
dependent on agrochemicals as a relatively reliable method
of crop protection helping with economic stability of their
operations. However, increasing use of chemical inputs causes
several negative effects, i.e., development of pathogen
resistance to the applied agents and their nontarget
environmental impacts. Furthermore, the growing cost of
pesticides, particularly in less-affluent regions of the world,
and consumer demand for pesticide-free food has led to a
search for substitutes for these products. There are also a
number of fastidious diseases for which chemical solutions
are few, ineffective, or nonexistent. In the recent years, there
has been a world wide swing to the use of eco-friendly
methods for protecting the crops from pest and disease (Rao
et al., 1998). Biological control of plant disease especially soil
borne plant pathogens and nematodes by microorganisms
has been considered a more natural and environmentally

acceptable alternative to the existing chemical treatment
methods (Barker and Panlitz, 1996; Eziashi et al., 2007).
Weindling (1932) over 75 years ago, demonstrated the
antagonistic nature of fungal species from the genus,
Trichoderma. The genus, Trichoderma is common filamentous
imperfect fungi (Deutromycetes, Dematiaceae), the most
common saprophytic fungi in the rhizosphere and found in
almost any soil. The mycoparasite ability 1968 Afr. J.
Biotechnol. of Trichoderma species against some
economically important aerial and soil borne plant pathogens
(Papavizas, 1985; Elad et al., 1993; Elad, 2000; Freeman et al.,
2004, Dubey et al., 2007) and nematodes (Windham et al.,
1989; Sharon et al., 2001) allows for the development of
biocontrol strategies.

Why we have to control fungal pathogens?
Fungi interact with their hosts, and also with abiotic variables
in the environment. They occur on rocks, in soil, in sea and
fresh water in extreme habitats, experiencing high and low
temperature, on dry substrates and in concentrated
nutrients.They can survive on any degree of temperature   of
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mucorales are considered as ruderals since they survive in
soil as long as nutrients are available although they are nit
capable of degrading cellulose or lignin. Fungi like Fusarium,
Gliocladium, Penicillium and Trichoderma are stress tolerant.
Majority of fungi are mesophilic with maximum growth between
25 and 30º C (Mucor mucedo, Mortierella, Penicillium
chrysogenium) however  Cylindrocarpon sp., Candida scotti
are cold tolerant (Psychrotolerant) and can grow near 0º C;
others are thermo tolerant and grow above 40º (Rhizomucor,
Thermomyces, Talaromyces) .Majority of fungi are mesophilic
with maximum growth between 25 and 30º C (Mucor mucedo,
Mortierella, Penicillium chrysogenium) however Cylindrocarp
on  sp., Candida scotti are cold tolerant (Psychrotolerant) and
can grow near 0º C; others are thermo tolerant and grow above
40o (Rhizomucor,Thermomyces,Talaromyces). Xerotolerant
fungi can grow on dry material (Aspergillus, Penicillium) with
low matric potential while Osmotolerants grow at very low
osmotic Potential (Pichia sp.)Dung of herbivorous mammals
harbors a large number of fungi, termed coprophiles, of which
Pilobolous, Ascobolus and Basidiobolous are famous for their
special shot gun dispersal mechanism.The number of fungi
recorded in India exceeds 27,000 species the largest biotic
community after insects. The true fungi belong to kingdom
Eukaryota which has 4 phyla, 103 orders, 484 families and
4970 genera. The eigth edition of Dictionary of the Fungi has
recognised eleven phyla.The Deutromycotina is not accepted
as a formal taxonomic category.

Mechanisms of biocontrol  agents: The antifungal mechanism
of Trichoderma spp., the best known biocontrol fungi,
involves fungal cell wall degrading enzymes, such as chitinas
es and glucanases (3–7). The purified enzymes from T. harzian
um, which have an antagonistic and a nutritional role, are
strong inhibitors of many important plant pathogens and are
able to lyse not only the ‘‘soft’’ structure of the hyphal tip but
also the ‘‘hard’’ chitin wall of mature hyphae, conidia,
chlamydospores, and sclerotia. They are substantially more
antifungal than chitinolytic and glucanolytic enzymes purified
thus far from any other source when assayed under the same
conditions (i.e., up to 100 times more active than the
corresponding plant enzymes and effective on a much wider
range of pathogens) (3–7) and nontoxic to plants even at
high concentrations.

Root colonization and site-specific recombinase. Bacterial traits
required for effective root colonization are subject to phase
variation, a regulatory process for DNA rearrangements
orchestrated by site-specific recombinase. In certain PGPB,
efficient root colonization is linked to their ability to secrete a
site-specific recombinase. Transfer of the site-specific
recombinase gene from a rhizosphere-competent P. fluores
cens into a rhizosphere-incompetent Pseudomonas strain
enhanced its ability to colonize root tips.

Utilization of root exudates and root mucilage by PGPB.
Since root exudates are the primary source of nutrients
forrhizosphere microorganisms, rhizosphere competence
implies that PGPB are well adapted to their utilization.  Despite
the fact that sugars have often been reported as the major
carbon source in exudates, the ability to use specific sugars
does not play a major role in tomato root colonization.Similarly,
although amino acids are present in root exudates, the
bioavailability of amino acids alone is considered insufficient
to support root tip colonization by auxotrophic mutants of P.
fluorescens WCS365  In contrast, Simons et al. (1958) reported
that amino acid synthesis is required for root colonization by
P. fluorescens WCS365, indicating that amino acid
prototrophy is involved in rhizosphere competence. In
addition, PGPB regulate the rate of uptake of polyamines such
as putrescine, spermine, and spermidine, since their high titer
could retard bacterial growth and reduce their ability to
competitively colonize roots.

Competitive root colonization: Despite their potential as low-
input practical agents of plant protection, application of PGPB
has been hampered by inconsistent performance in field tests;
this is usually attributed to their poor rhizosphere competence.
Rhizosphere competence of biocontrol agents comprises
effective root colonization combined with the ability to
survive and proliferate along growing plant roots over a
considerable time period, in the presence of the indigenous
microflora. Given the importance of rhizosphere competence
as a prerequisite of effective biological control, understanding
root-microbe communication, as affected by genetic and
environmental determinants in spatial and temporal contexts,
will significantly contribute to improve the efficacy of these
biocontrol agents.

Competition for root niches and bacterial determinants directly
involves root colonization. The root surface and surrounding
rhizosphere are significant carbon sinks. Photosynthate
allocation to this zone can be as high as 40%. Thus, along
root surfaces there are various suitable nutrientrich niches
attracting a great diversity of microorganisms, including
phytopathogens. Competition for these nutrients and niches
is a fundamental mechanism by which PGPB protect plants
from phytopathogens. PGPB reach root surfaces by active
motility facilitated by flagella and are guided by chemotactic
responses. Known chemical attractants present in root
exudates include organic acids, amino acids, and specific
sugars. Some exudates can also be effective as antimicrobial
agents and thus give ecological niche advantage to organisms
that have adequate enzymatic machinery to detoxify them.
The quantity and composition of chemoattractants and
antimicrobials exuded by plant roots are under genetic and
environmental control.

Root colonization and site-specific recombinase. Bacterial
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traits required for effective root colonization are subject to
phase variation, a regulatory process for DNA rearrangements
orchestrated by site-specific recombinase. In certain PGPB,
efficient root colonization is linked to their ability to secrete a
site-specific recombinase. Transfer of the site-specific
recombinase gene from a rhizosphere-competent P.
fluorescens into a rhizosphere-incompetent Pseudomonas
strain enhanced its ability to colonize root tips .

Antibiosis. The basis of antibiosis as a biocontrol mechanism
of PGPB has become increasingly better understood over the
past two decades. A variety of antibiotics have been identified,
including compounds such as amphisin, 2,4-diacetylphloro
glucinol (DAPG), hydrogen cyanide, oomycin A, phenazine,
pyoluteorin, pyrrolnitrin, tensin, tropolone, and cyclic
lipopeptides produced by pseudomonads and oligomycin A,
kanosamine, zwittermicin A, and xanthobaccin produced by
Bacillus, Streptomyces, and Stenotrophomonasspp. Interestin
gly, some antibiotics produced by PGPB are finding new uses
as experimental pharmaceuticals, and this group of bacteria
may offer an untapped resource for compounds to deal with
the alarming ascent of multidrug-resistant human pathogenic
bacteria. Regulatory cascades of these antibiotics involve
GacA/GacS or GrrA/GrrS, RpoD, and RpoS, N-acyl homose
rine lactone derivatives and positive autoregulation. Antibiotic
synthesis is tightly linked to the overall metabolic status of
the cell, which in turn is dictated by nutrient availability and
other environmental stimuli, such as major and minor minerals,
type of carbon source and supply, pH, temperature, and other
parameters. Trace elements, particularly zinc, and carbon
source levels influence the genetic stability/instability of
bacteria, affecting their ability to produce secondary
metabolites. It is important to note that many strains produce
pallet of secondary antimicrobial metabolites and that
conditions favoring one compound may not favor another.
Thus, the varied arsenal of biocontrol strains may enable
antagonists to perform their ultimate objective of pathogen
suppression under the widest range of environmental
conditions.

Lytic enzyme production. A variety of microorganisms also
exhibit hyperparasitic activity, attacking pathogens by
excreting cell wall hydrolases (26). Chitinase produced by S.
plymuthica C48 inhibited spore germination and germ-tube
elongation in Botrytis cinerea (58). The ability to produce
extracellular chitinases is considered crucial for Serratia
marcescens to act as antagonist against Sclerotium rolfsii (121),
and for Paenibacillus sp. strain 300 and Streptomyces sp. strain
385 to suppress Fusarium oxysporum f. sp. cucumerinum. It
has been also demonstrated that extracellular chitinase and
laminarinase synthesized by Pseudomonas stutzeri digest and
lyse mycelia of F. solani.

Detoxification and degradation of virulence factors. Another

mechanism of biological control is the detoxification of
pathogen virulence factors. For example, certain biocontrol
agents are able to detoxify albicidin toxin produced by
Xanthomonas albilineans. The detoxification mechanisms
include production of a protein that reversibly binds the toxin
in both Klebsiella oxytoca and Alcaligenes denitrificans, as
well as an irreversible detoxification of albicidin mediated by
an esterase that occurs in Pantoea dispersa. Several different
microorganisms, including strains of B. cepacia and Ralstonia
solanacearum, can also hydrolyze fusaric acid, a phytotoxin
produced by various Fusarium species. More often though,
pathogen toxins display a broad-spectrum activity and can
suppress growth of microbial competitors, or detoxify
antiobiotics produced by some biocontrol microorganisms,
as a self-defense mechanismagainst biocontrol agents.

Indirect plant growth promotion through induced systemic
resistance: Biopriming plants with some PGPB can also
provide systemic resistance against a broad spectrum of plant
pathogens. Diseases of fungal, bacterial, and viral origin, and
in some instances even damage caused by insects and
nematodes, can be reduced after application of PGPB.

Induced systemic resistance. Certain bacteria trigger a
phenomenon known as ISR phenotypically similar to systemic
acquired resistance (SAR). SAR develops when plants
successfully activate their defense mechanism in response
to primary infection by a pathogen, notably when the latter
induces a hypersensitive reaction through which it becomes
limited in a local necrotic lesion of brown, desiccated tissue.
As SAR, ISR is effective against different types of pathogens
but differs from SAR in that the inducing PGPB does not
cause visible symptoms on the host plant. PGPB-elicited ISR
was first observed on carnation (Dianthus caryophillus) with
reduced susceptibility to wilt caused by Fusarium sp. and on
cucumber (Cucumis sativus) with reduced susceptibility to
foliar disease caused by Colletotrichum orbiculare.

Defense mechanisms of ISR-mediated by PGPB. PGPB-
triggered ISR fortifies plant cell wall strength and alters host
physiology and metabolic responses, leading to an enhanced
synthesis of plant defense chemicals upon challenge by
pathogens and/or abiotic stress factors. After inoculation of
tomato with endophytic P. fluorescens WCS417r, a thickening
of the outer tangential and outermost part of the radial side of
the first layer of cortical cell walls occurred when epidermal
or hypodermal cells were colonized. In Burkholderia
phytofirmans  PsJN-grapevine interaction, a host defense
reaction coinciding with phenolic compound accumulation
and a strengthening of cell walls in the exodermis and in
several cortical cell layers was also observed during
endophytic colonization of the bacterium. The type of
bacterized plant response induced after challenge with a
pathogen resulted in the formation of structural barriers, such
as thickened cell wall papillae due to the deposition of callose
and the accumulation of phenolic compounds at the site of
pathogen attack.
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Effect of Trichoderma isolate Macrophomina phaseolina isolates and their interaction on preemergence damping-off of
cotton seedlings(cultivar Giza 89) under greenhouse conditions

Due to the very highly significant effect of Trichoderma isolate
x M. phaseolina isolate interaction on preemergence damping-
off, LSD was calculated to compare means of Trichoderma
isolates within each isolate of M. phaseolina (Table 5). These
comparisons showed that the differences in preemergence
damping-off between Trichoderma isolates and the control
were not the same for each M. phaseolina isolate that is, M.
phaseolina isolates responded differently to the application
of Trichoderma isolates. For example, Trichoderma 1 was the
only isolate, which significantly reduced preemergence
damping-off caused by M. phaseolina 1. Preemergance
damping-off caused by M. phaseolina 5 was significantly
suppressed by all the Trichoderma isolates; however,
Trichoderma isolates showed different levels of efficiency in
suppressing this isolate of M. phaseolina. It is worth noting
that some Trichoderma isolates proved to be stimulatory for
pathogenicity of some M. phaseolina isolates like Trichoderma
3 and Trichoderma 4, which significantly increased
pathogenicity of M. phaseolina 12 and M. phaseolina 10,
respectively. It was also found that the magnitude of the
differences between Trichoderma isolates differed from one
M. phaseolina isolate to another (Aly et al.2007).

Figure 1. Pathogen growth inhibition by Trichoderma
isolates after 6 days of inoculation in dual culture.

Maximum pathogens growth inhibitions occurred in
interacting with T. harzianum T447. By 48 h after interaction
between mycelia of Trichoderma isolates and the pathogens
mycelia, a clear zone of interaction was formed in all
Trichoderma-pathogen combination. In dual cultures of T.
virens T523 and T. harzianum T969 with all of the pathogens,
an inhibition zone without physical contact between the
colonies around the pathogen colony was observed. And
also, this inhibition zone without hyphae contact was
observed in R. solani AG4 and AG5-T. harzianum T447 and P.
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cactorum-Trichoderma sp. T interaction. No apparent
inhibition zone in other pathogen- Trichoderma interaction
was observed macroscopically(Hajieghrari et al,2008).
Microscopically observation of the interaction zone showed
vacuolization and mycelial tip denaturizing of the F.
graminearum-Trichoderma virens T523 hyphae followed by
disintegration. No hyphae coiling was observed in Pathogen-
Trichoderma interactions. F. graminearum was most inhibited
by T. hamatum T612 and R. solani AG4 was least inhibited by
T. hamatum T614 (Figure 1).

Conclusion: Excessive use of chemicals in plant disease
management has resulted in number of problems related  to
fungicide resistance, damage to non target flora and fauna
and other usefull organisms along with hazardous effect of
residue on environment. The application of biocontrol agents
in plant disease management is more usefull and it is a very
prospective method for keeping an environment clean and
healthy. The current study assures the efficiency of biocontrol
agent which will minimize the diseases so there is need of
production and development of bio control agents to serve
as model for environment friendly.
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Abstract: Conservation Agriculture (CA) is a concept for resource-saving agricultural crop production that strives to achieve
acceptable profits together with high and sustained production levels while concurrently conserving the environment. CA is
based on enhancing natural biological processes above and below the ground. Interventions such as mechanical soil tillage are



3296TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

reduced to an absolute minimum, and the use of external inputs such as agrochemicals and nutrients of mineral or organic origin
are applied at an optimum level and in a way and quantity that does not interfere with, or disrupt, the biological processes. CA
is characterized by three principles which are linked to each other, namely: 1.Continuous minimum mechanical soil disturbance.2.
Permanent organic soil cover and 3.Diversified crop rotations in the case of annual crops or plant associations in case of
perennial crops. Disease are very problematic in Agriculture. 8-10% loss is due to the occurrence of disease and production of
crop yield is also going down, all these reason we have to manage the disease. Complete removal of disease problem is not
possible but management of disease will possible. Now a days new molecules of fungicides are available against disease but use
of the these chemicals, soil fertility goes on decreasing, they are harmfull to natural enemies and bio agents and also effects on
environment. To minimaise above problem Conservation Agriculture give a solution, in these concept healthy practices will
carry out such as minimum or no tillage practice: soil will not get disturb, permanent soil cover(mulching): this practice increase
the soil moisture level, produce humus this will help to bio control agent and as compare to other practice, the population of bio
control agents are more and these agents fight against pathogens and lastly crop rotation: diversified crops will grow that will
avoid occurrence of same disease and also reduce inoculums in the soil. All these principles are helpful in management of
disease. so essentiality is more to adopt Conservation Agriculture practice.

Key words: Conservation Agriculture, Conservation tillage, disease management
The challenge for agricultural scientists to increase food
production to meet food security needs and more still persists
40 years after the start of the Green Revolution as population
growth continues to increase in many developing countries.
However, today such production increases must be
accomplished sustainably, by minimizing negative
environmental effects and, equally important, providing
increased income to help improve the livelihoods of those
employed in agricultural production. There are several key
issues in this equation on which there is almost unanimous
consensus.
• The demand for food is still increasing, not only to meet
food security for a growing population, but also to provide
more nutritious food that makes protein quality, vitamins, and
some essential minerals (iron and zinc) more available.
Benefits of Conservation Agriculture
The benefits will be looked at in relation to minimal soil
disturbance, permanent ground cover, and rotation since they
all interact to provide the benefits, which include the following:
a) Yields in the rice-wheat (RW) systems of the Indo-Gangetic
Plains in South Asia are higher with no-till because of timelier
planting and better stands. Yields of 200-500 kg/ha are found
with no-till wheat in this system (Hobbs and Gupta 2004).
Yield gains are also reported in other systems.
b) One of the major benefits of CA, which makes it popular
with farmers, is it costs less in terms of money but also time.
Once again in the RW systems of South Asia (Hobbs and
Gupta 2004), no-till wheat significantly reduced the costs of
production; farmers estimate this at about 2,500 rupees/ha
(US$ 60/ha), mostly due to using less diesel fuel, less labor,
and less pumping of water. Since planting can be
accomplished in one pass of the seed drill, time for planting
was also reduced, thus freeing farmers to do other productive
work.
c) Water-use efficiency increased in the RW system because
often the first irrigation could be dispensed with, and when
the first irrigation was given the water flowed faster across
the field. Water savings of 15-50% have been calculated with

the greater savings occurring when crops are planted on beds.
Other systems using no-till and permanent ground cover show
reduced water runoff, better water infiltration, and more water
in the soil profile throughout the growing period. There is
also increasing demand for meat products and hence the grains
and fodder needed to feed livestock.
• The land available to produce this extra food is shrinking
because of urbanization and use of agricultural land for other
purposes. Expansion is possible in some parts of the world,
but the quality of this new land may be less than that already
in use for agriculture.
• Most of the sources of productivity growth used in the last
40 Green Revolution years are already being utilized—
improved varieties, fertilizer, and water. Future sources of
productivity growth will be more complex and harder to find.
• Competition for water resources, especially surface and
groundwater, will be more severe as domestic and industrial
needs will compete for it.
• Fossil fuels will be more costly, adding to production costs
through higher diesel prices but also higher fertilizer and other
input costs.
• Greenhouse gas emissions such as carbon dioxide, methane,
and nitrous oxide that have inherent warming effects on the
atmosphere will increase with subsequent effects on climate,
especially an increase in severe climatic events such as
drought, floods, etc.
This will make the challenge more difficult and complex. One
obvious way to accomplish this sustainable food production
objective is to make more efficient use of the natural resources
that are needed to produce food; this includes water, soils,
air, inputs, and people. This paper discusses how promotion
and adoption of conservation agriculture (CA) by farmers
should be considered as one avenue to pursue in meeting
the challenge.

What Is Conservation Tillage and Agriculture?
One of the more famous results of poor tillage choice is the
Dust Bowl of the 1930s in the in the U.S. Great Plains. This
resulted from excessive tillage and exposure of soil to wind.
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The tragic dust storms of that time and place served as a
wakeup call about how man’s interventions in soil management
and plowing can lead to unsustainable agricultural systems.
In the 1930s it was estimated that 91 million hectares of land
was degraded by severe soil erosion (Utz et al. 1938); this
area has been dramatically reduced today.

The key components of optimum Conservation Agriculture
The three components of optimum CA are:
(1) Maintaining year-round organic matter cover over the soil,
including specially introduced cover crops and intercrops
and/or the mulch provided by retained residues from the
previous crop;
(2) Minimizing soil disturbance by tillage and thus seeding
directly into untilled soil, eliminating tillage altogether once
the soil has been brought to good condition, and keeping soil
disturbance from cultural operations to the minimum possible;
(3) Diversifying crop rotations, sequences and associations,
adapted to local environmental conditions, and including
appropriate nitrogenfixing legumes; such rotations contribute
to maintaining biodiversity above and in the soil, contribute
nitrogen to the soil/plant system, and help avoid build-up of
pest populations.

Disease scenario under Conservation Agriculture: Recent
changes in agricultual practices towords conservation tillage
cause us to wonder  if farming is entering a new era of disease
problems. Residue cover provides soil and residue borne
micro- organism with a favorable habitat Conservation
practices in combination with the crop residue may physically,
biologically and structurally alter the local field environment
by affecting soil temperature and moisture, competition among
micro-organisms and soil disturbence(Rothrock,1992). Under
these conditions, some disease will increase in incidence and
severity whereas others will decrease. Disease that had
negligible economic  impact with conventional tillage may
become a threat to crop production with reduced tillage.

Effect of residue cover, previous crop and tillage practices
on  incidence and severity of FHB Residue  cover(%) Corn

Wheat soybean  Avg.
MP 12.4 9.1 4.9 8.8
CP 41.7 34.1 16.7 30.8
NT 67.4 82.2 45.9 65.4
Average 40.5 42.0 22.5
Disease incid(%)
MP 65.9 63.7 61.0 63.5
CP 79.7 70.3 65.1 71.8
NT 79.7 67.5 64.9 70.8
Average 75.1 67.2 63.3

Soil coverage with crop residues was the lowest in
mouldboard plough treatments (9%) and greater in chisel
plough (31%) and no till (65%) treatments. Residues were
greater in plots following  corn (MP, 12%, CP, 42%, NT, 67%)
than wheat (MP, 9%: CP, 34%) excpect in no-till wheat (NT,
83%) where residues were the most abundunt of all tratments
examined soybeans generated less residue (23% coverage)
than the other crops tested 41% wheat 42%) examined the
effect of previous crop residues and tillage on Fusarium Head
blight of wheat. This study reveals that disease incidence
was greater when wheat was planted on corn residue and
least when wheat followed by soy beans. Among the previous
crop tillage combinations, disease incidence was significantly
higher in the chisel plough and no till treatments of corn
residues in any other combinarions (Dill-macky and Jones,
2000).

Successful disease management will only be achieved
through awareness and integration of techniques to manage
the complex interactions  between the pathogens, hosts and
environments. Producers often ask researchers questions
such as what diseases will cause problems if reduced tillage
is used?  And what is the best disease control strategy that is
compatible with my economic and agronomic constraints.

Crops Disease Pathogen Lives in Surface residue Disease trends with ZT Suggested interval

disease risk b/w similar crops

Cereals

Wheat FHB Residue, soil High Increase

Barley Loose smut seed none No change 2- 3 year

Oil seed

Sunflower Sclerotinia Soil Low Decrease 3 year

mustard White rust Soil none No change 3 year

Pulses Aschochyt Residue High Increase 3-4 yr

Peas Blight Residue High Decrease 3 yr

Beans Anthracnose Residue medium No change 3-4 yr

Lentils Powdery mildew
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Management practices under Conservation Agriculture
• Crop rotation
• Use of resistant and adapted varieties
• Correct planting time
• Time of sowing date  and seedling rate
• Balanced fertilizers
• Utilization of green manures/ cover crops
• Strategic tillage
• Fungicides application
• Bio agents
• Farm and machinary hygiene

Crop rotations: The rotation of crops is not only necessary
to offer a diverse "diet" to the soil micro organisms, but as
they root at different soil depths, they are capable of exploring
different soil layers for nutrients. Nutrients that have been
leached to deeper layers and that are no longer available for
the commercial crop, can be "recycled" by the crops in rotation.
This way the rotation crops function as biological pumps.
Furthermore, a diversity of crops in rotation leads to a diverse
soil flora and fauna, as the roots excrete different organic
substances that attract different types of bacteria and fungi,
which in turn, play an important role in the transformation of
these substances into plant available nutrients. Crop rotation
also has an important phytosanitary function as it prevents
the carry over of crop-specific pests and diseases from one
crop to the next via crop residues

The effects of crop rotation:
• Higher diversity in plant production and thus in human and
livestock nutrition.
• Reduction and reduced risk of pest and weed infestations.
• Greater distribution of channels or biopores created by
diverse roots (various forms, sizes and depths).
• Better distribution of water and nutrients through the soil
profile.
• Exploration for nutrients and water of diverse strata of the
soil profile by roots of many different plant species resulting
in a greater use of the available nutrients and water.
• Increased nitrogen fixation through certain plant-soil biota
symbionts and improved balance of N/P/K from both organic
and mineral sources.
• Increased humus formation.

Direct seeding or planting: Direct seeding involves growing
crops without mechanical seedbed preparation and with
minimal soil disturbance since the harvest of the previous
crop. The term direct seeding is understood in CA systems as
synonymous with no-till farming, zero tillage, no-tillage, direct
drilling, etc. Planting refers to the precise placing of large
seeds (maize and beans for example); whereas seeding usually
refers to a continuous flow of seed as in the case of small
cereals (wheat and barley for example). The equipment
penetrates the soil cover, opens a seeding slot and places the
seed into that slot. The size of the seed slot and the associated
movement of soil are to be kept at the absolute minimum

possible. Ideally the seed slot is completely covered by mulch
again after seeding and no loose soil should be visible on the
surface. Land preparation for seeding or planting under no-
tillage involves slashing or rolling the weeds, previous crop
residues or cover crops; or spraying herbicides for weed
control, and seeding directly through the mulch. Crop residues
are retained either completely or to a suitable amount to
guarantee the complete soil cover, and fertilizer and
amendments are either broadcast on the soil surface or applied
during seeding.

Permanent soil cover : A permanent soil cover is important
to: protect the soil against the deleterious effects of exposure
to rain and sun; to provide the micro and macro organisms in
the soil with a constant supply of "food"; and alter the
microclimate in the soil for optimal growth and development
of soil organisms, including plant roots. Cover crops need to
be managed before planting the main crop. This can be done
manually or with animal or tractor power. The important point
is that the soil is always kept covered. (FAO).

The effects of soil cover:
• Improved infiltration and retention of soil moisture resulting
in less severe, less prolonged crop water stress and increased
availability of plant nutrients.
• Source of food and habitat for diverse soil life: creation of
channels for air and water, biological tillage and substrate for
biological activity through the recycling of organic matter
and plant nutrients.
• Increased humus formation.
• Reduction of impact of rain drops on soil surface resulting
in reduced crusting and surface sealing.
• Consequential reduction of runoff and erosion.
• Soil regeneration is higher than soil degradation.
• Mitigation of temperature variations on and in the soil.
• Better conditions for the development of roots and seedling
growth.

Means and practices:
• Use of appropriate/improved seeds for high yields as well
as high residue production and good root development.
• Integrated management and reduced competition with
livestock or other uses e.g. through increased forage and
fodder crops in the rotation.
• Use of various cover crops, especially multi-purpose crops,
like nitrogenfixing, soil-porosity-restoring, pest repellent,
etc.Optimization of crop rotations in spatial, timing and
economic terms." Targeted" use of herbicides for controlling
cover crop and weed development. Conservation agriculture
(CA) methods, are much more than just reducing the
mechanical tillage. In a soil that is not tilled for many years,
the crop residues remain on the soil surface and produce a
layer of mulch. This layer protects the soil from the physical
impact of rain and wind but it also stabilizes the soil moisture
and temperature in the surface layers. Thus this zone becomes
a habitat for a number of organisms, from larger insects down
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to soil borne fungi and bacteria. These organisms macerate
the mulch, incorporate and mix it with the soil and decompose
it so that it becomes humus and contributes to the physical
stabilization of the soil structure. At the same time this soil
organic matter provides a buffer function for water and
nutrients. Larger components of the soil fauna, such as
earthworms, provide a soil structuring effect producing very
stable soil aggregates as well as uninterrupted macropores
leading from the soil surface straight to the subsoil and
allowing fast water infiltration in case of heavy rainfall events.
Keeping the soil covered and planting through the mulch will
protect the soil and improve the growing environment for the
crop. This picture shows soya planted into wheat straw (a
good rotation; by direct planter (minimal soil disturbance),
without removing the previous crop residue (permanent soil
cover). Good CA. (J.Benites). This process carried out by the
edaphon, the living component of a soil, can be called
"biological tillage". However, biological tillage is not
compatible with mechanical tillage and with increased
mechanical tillage the biological soil structuring processes
will disappear. Certain operations such as mouldboard or disc
ploughing have a stronger impact on soil life than others as
for example chisel ploughs. Most tillage operations are,
however, targeted at loosening the soil which inevitably
increases its oxygen content leading in turn to the
mineralization of the soil organic matter. This inevitably leads
to a reduction of soil organic matter which is the substrate for
soil life.

Conclusion : Under Conservation Agriculture, appearance of
disease was less because of tillage practices such as zero
tillage, minimum tillage which enhance the biological actiuvity
of soil microbes. With heavy tillage increase the soil erosion
which reducs the biological activity of soil microbes hence
disease management is very difficult. In this regard some of
the important practices such as rotation, fungicide application
balanced fertilizers, some of the bio agents and resistant

varieties tackle with the diseases under Conservation
Agriculture.
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DETERMINING THE STRUCTURE OF PYRUVATE KINASE OF
HERMUSTHERMOPHILUSH8.

Dr.KrithikaGokulnath,
CAS in Crystallography and Biophysics, Unversity of Madras, Chennai.

Pyruvate kinase (EC:2.7.1.40) (PK) catalyses the final step in glycolysis, the conversion of phosphoenolpyruvate to pyruvate
with phosphorylation of ADP to ATP (Munoz and Ponce, 2003)

ADP + phosphoenolpyruvate = ATP + pyruvate

The enzyme, which is found in all living organisms, requires both magnesium and potassium ions for its activity. In vertebrates,
there are four tissue-specific isozymes: L (liver), R (red cells), M1 (muscle, heart and brain), and M2 (early foetal tissue). In
plants, PK exists as cytoplasmic and plastid isozymes, while most bacteria and lower eukaryotes have one form, except in
certain bacteria, such as E. coli, that have two isozymes. All isozymes appear to be tetramers of identical subunits of approximately
500 residues or 57KDa (Sakai et al., 1986,).Thermusthermophilus H8 is a thermophilic bacterium found in hot springs of Japan.
It can thrive in temperatures of up to 85oC. Pk of Thermophilic organisms has not been characterized fully. The structure of PK
of a moderate thermophile, Bacillus stearothermophilus is available.

The structure of several pyruvate kinases (1PKY, 3TO5, 3E0W, 3GG8) from various organisms, including  thermophilic bacteria
( 2E28),  have been determined (Walker et al., 1992,Suzuki et al., 2005, Suzuki et al, 2008, Sakai and Ohta, 1993) . The protein
comprises three-four domains: a small N-terminal helical domain (absent in bacterial PK), a beta/alpha-barrel domain, a beta-
barrel domain (inserted within the beta/alpha-barrel domain), and a 3-layer alpha/beta/alpha sandwich domain.

The Thermusthermophilus Pyruvate kinase has been purified from the clones available in the lab from the Whole Cell Project
Database (WCPDB), Japan. Biochemical specific activity, SDS_PAGE and a Native PAGE confirm that the protein is pure
enough for crystallographic studies. The crystallization trials yield microcrystals. The conditions are being refined to produce
diffraction quality crystals. The bioinformatics analysis of the protein shows that there are motifs in the protein which
differentiate the proteins from aerobic and the anaerobic organisms. The bioinformatics analysis would further be extended to
check if the pathogenic and non pathogenic organisms would be differentiated based on the PK sequence. If so the motif
which helps in this differentiation would be targeted for drug design.
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Introduction : Thermusthermophilus H8 is a thermophilic
bacterium found in hot springs of Japan. It can thrive in tem-
peratures of up to 85oC. There are approximately 2200 genes
in the organism and around 40% of the proteins encoded by
these genes are hypothetical proteins whose functions have
not been annotated. In view of structurally characterizing
these proteins and attempting to analyse the function of these
proteins through the structure, the Whole cell Project Data-
base (WCPDB) was launched.

Pyruvate kinase (EC:2.7.1.40) (PK) catalyses the final step in
glycolysis, the conversion of phosphoenolpyruvate to pyru-

vate with phosphorylation of ADP to ATP (Munoz and Ponce,
2003)

ADP + phosphoenolpyruvate = ATP + pyruvate
The enzyme, which is found in all living organisms, requires
both magnesium and potassium ions for its activity. In verte-
brates, there are four tissue-specific isozymes: L (liver), R
(red cells), M1 (muscle, heart and brain), and M2 (early foetal
tissue). In plants, PK exists as cytoplasmic and plastid
isozymes, while most bacteria and lower eukaryotes have
one form, except in certain bacteria, such as E. coli, that have
two isozymes. All isozymes appear to be tetramers of identi-
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cal subunits of approximately 500 residues or 57KDa (Sakai et
al., 1986).
PK helps control the rate of glycolysis, along with phospho-
fructokinase and hexokinase. PK possesses allosteric sites
for numerous effectors, yet the isozymes respond differently,
in keeping with their different tissue distributions. The activ-
ity of L-type (liver) PK is increased by fructose-1,6-
bisphosphate (F1,6BP) and lowered by ATP and alanine
(gluconeogenic precursor), therefore when glucose levels are
high, glycolysis is promoted, and when levels are low, gluco-
neogenesis is promoted. L-type PK is also hormonally regu-
lated, being activated by insulin and inhibited by glucagon,
which covalently modifies the PK enzyme. M1-type (muscle,
brain) PK is inhibited by ATP, but F1,6BP and alanine have no
effect, which correlates with the function of muscle and brain,
as opposed to the liver.

The structure of several pyruvate kinases (1PKY, 3TO5, 3E0W,
3GG8) from various organisms, including  thermophilic bacte-
ria ( 2E28),  have been determined(Walker et al., 1992,Suzuki
et al., 2005, Suzuki et al, 2008, Sakai and Ohta, 1993) . The
protein comprises three-four domains: a small N-terminal he-
lical domain (absent in bacterial PK), a beta/alpha-barrel do-
main, a beta-barrel domain (inserted within the beta/alpha-
barrel domain), and a 3-layer alpha/beta/alpha sandwich do-
main. The structure of Thermusthermophilus pyruvate kinase
is however not available. The protein would be characterized
biochemically as well as structurally.

Materials and Methods:
Transformation: Transformation of the pET11a plasmid in
which the gene has been cloned into E.coli BL21-DE(3) cells
was done through CaCl2 based heat shock method. CaCl2
competent E.coli BL21-DE(3) were prepared using standard
protocols and the cells were transformed by subjecting them
to a heat shock at 42oC. The transformed cells were selected
through antibiotic selection by plating in ampicillin contain-
ing medium.(Sambrooket al.,1989)

Expression of the protein Pyruvate kinase: From the colonies
that grew in the ampicillin plate 10 were then grown on LB
broth containing ampicillin and the cells were induced with
IPTG to check over expression of the desired enzyme.
.(Sambrook et al.,1989)

SDS-PAGE and enzyme assay: The over-expression of the
protein was checked using SDS-PAGE. The activity of the
enzyme was checked using published methods.(Sakai et
al.,1986)

Growth studies: In order to determine the medium that was
most suitable for the growth and expression of the enzyme
the clones were grown in various media and the growth curve
determined. The composition of the growth media is as fol-
lows:

S. Amount of
No Medium Composition components in

1L
1. HiVEG(HIMedia) Peptone

Yeast Extract
NaCl 20g

2. HIMEdia(Miller) Tryptone 10g
Yeast extract 5g
NaCl 10g

3. Accumix(Miller) Tryptone 10g
yeast extract 5g
NaCl 10g

4. SRL(Lennox) Tryptone 10g
Yeast extract 5g
NaCl 5g

5. LB modified peptone 5g
Yeast extract 5g
Sucrose 10g
Potassium
sulphite 1.3g
DiSodium hydr
ogen phosphate 6.4g
Magnesium
sulphate 0.27g
Ferric chloride 7mg
Manganese
chloride 15mg
Citric acid 0.32g

6. LB(Miller) Tryptone 10g
Yeast extract 5g
NaCl 10g

7. LB(Lennox) Tryptone 10g
Yeast extract 5g
NaCl 5g

Determination of growth was done by spectrophotometri-
cally checking the optical density of the culture, over a pe-
riod of 10 hours with the respective media as blanks. The
optical density values were measured using a spectropho-
tometer every hour for 10 hours and then plotted on Microsoft
Excel.

Activity of enzyme: The specific activity of the enzyme was
measured using the protocol described in Sakai et al., 1986.
The concentrations of various reagents used in the assay are
as follows:100mM imidazole buffer pH7.2, 20mM KCl, 10mM
MgCl2, 2mM Phosphoenol pyruvate, 4mM ADP. The protein
sample was prepared by diluting the sample to a concentra-
tion of 10g/mL.

Purification of Pyruvate kinase: Purification of the enzyme
pyruvate kinase was done by methods used for isolating the
thermophilic proteins cloned in E.coli. The transformed cells
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were grown in LB (HiVEG medium)-amp medium for three hours
by which time they would have reached 0.4-0.6 OD at 595nm.
0.1M IPTG was used to induce expression of the cloned pro-
tein, the cells were grown for a further 3 hours and they har-
vested by centrifugation at 6000rpm at 4oC for 30 minutes.
The cell pellet was then resuspended in lysis buffer contain-
ing 10mM MgCl2, 100mM KCl, 1mM -mercapto ethanol, 1mM
PMSF in 50mM Tris-HCl buffer pH 7.0. The cell suspension
was sonicsated using a Branson sonifier,  with an amplitude
of 25% for 1 minute (5 second pulses followed by 20 second
pauses). The cell debris was removed by centrifugation at
6000 rpm for 30 minutes at 4oC. The clear lysate was then
transferred to a fresh tube and aliquoted into small portions.
These were subjected to heat denaturation at 70oC for 1 hour.
This time and heat was optimised to yield almost pure pyru-
vate kinase which showed maximum specific activity. The tubes
were then centrifuged at 12000rpm for 45 minutes to separate
the precipitated proteins. The clear solution, the supernatant
was the fraction which contained the thermostable pyruvate
kinase. This was concentrated and used for further purifica-
tion using Gel filtration chromatography using an ACTA pu-
rifier. The matrix used was a 50Kda cut off coarse
sephadexcolum. The contaminating protein which was below
50 Kda was trapped and the pyruvate kinase enzyme was
eluted as the flow through. The fractions in the first 10 mL
were pooled and concentrated further to get the purified pyru-
vate kinase.

Crystallizaion of Pyruvate kinase: Crystallization conditions
for pyruvate kinase were designed based on the conditions
used for crystallization of pyruvate kinase from sources like
Rabbit muscle, cat muscle, Geobacillus stearothermophilus
etc. The conditions which yield crystals are 14% PEG 8000, 10
mM MgCl2, 200mM KCl in Tris buffer pH 7.0 and 12 % PEG
8000, 10 mM MgCl2, 200mM KCl in Tris buffer pH 7.0.

Results and discussion:
Growth curve: In order to understand the medium in which
there will be optimum growth of the transformants and maxi-
mal expression of pyruvate kinase, the growth curve experi-
ment was carried out. The results of the experiment are
summarised in the graph shown below. It was observed that
components of the LB medium when mixed manually in the
Miller or the Lennox mixes showed poor growth rate and the
protein yield was also insignificant as compared to the other
ready-made media. HiVEG yielded maximum growth rate fol-
lowed by SRL-Lennox mix. It was observed that the clones
preferred Lennox mixes rather than Miller mixes. The amount
of NaCl in the two media might have contributed to the differ-
ence in preference.

Over-expression of Pyruvate kinase of Thermus thermophilus
H8 in E.coli BL21-DE(3):
The transformants of E.coli BL21-DE(3) were plated on a LB-
ampicillin medium and 4 colonies were chosen and revived in
LB-amp medium. The colonies were then subjected to a small
scale IPTG induction. Fig.1 shows the SDS-PAGE results of
the expression profile of three colonies. It can be noted that
the band corresponding to about 54kDa is over expressed.
Fig.1
Overexpression of Pyruvate kinase of Thermus thermophilus
H8 in E.coli BL21-DE(3):

Legends:
BSA: Bovine serum albumin
UI: Unindued cell lysate
I: IPTG induced cell lysate.
Colony 2 was used for further purification of the protein.
Purification of Pyruvate kinase:
Glycerol stocks of Colony 2 were prepared from the mid log
cells of the culture. These were stored at -80oC for further
experiments. The stocks were revived and culture was puri-
fied following the heat denaturation procedure described in
the materials and methods section. The optimum temperature
for denaturation was however optimised by the following
experiment. Aliquots of the clear lysate of culture were placed
at 70oC for 10 minutes, 20 minutes, 30 minutes and 60 minutes.
Similarly at 80oC for 10 minutes, 20 minutes, 30 minutes and
60 minutes. The precipitates were then removed by centrifu-
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gation and the supernatant was stored for SDS-PAGE and
activity studies.

The SDS-PAGE results of the 70oC and 80oC treated proteins
shown in fig. 2 and fig.3 respectively.
Figure.2

Figure.3

Legends:
BSA: Bovine serum albumin
I: IPTG Induced sample
UI: Uninduced(Negative control)
CL: Clear lysate, obtained after sonication.
10 min: protein fraction obtained after incubation at 70oC and
80oC respectively for 10 minutes.
20min: protein fraction obtained after incubation at 70oC and
80oC respectively for 20 minutes.
60min:protein fraction obtained after incubation at 70oC and
80oC respectively for 60 minutes.

Activity assay:  It was observed by enzyme assay that the
activity of the enzyme was not lost upto 1 hour at 70oC whereas
it was active upto 20 minutes at 80 oC. Further purification of
pyruvate kinase was therefore done by incubating the clear
lysate at 70oC for 1 hour.

Gel filtration: Figure 4 shows the SDS-PAGE results of the

samples after gel filtration chromatography. It can be observed
that gel filtration was able to purify the protein to homogene-
ity.  The protein fractions from the first 10 mL were pooled
and concentrated for crystallization purposes.
figure 4

Legends:
BSA: Bovine serum albumin
Pellet1: The cell debris obtained after sonication.
CL: Clear lysate. The supernatant obtained after sonication
Pellet: the pellet obtained after heat denaturation.
Before: The heat denatured sample with the heat stable pro-
teins alone
After: After gel filtration.

Crystallization trials: Crystallization of Pyruvate kinase was
attempted using the Hanging drop vapour diffusion method.
The conditions for crystallization were obtained by review-
ing literature. It was observed that most of the pyruvate ki-
nases purified from various sources preferred PEG 8000 in
the presence of KCL and MgCl2 in a buffer of pH 6-6.5. I
therefore tried conditions based on this information. 14%
PEG 8000, 10mM MgCl2 and 200mM KCl in 50mM Tris pH 7.0
yielded the following crystal. The conditions are being
optimised.

The crystals are re-
producible and grow
to about 1.5mm in a
week. Further char-
acterizations of the
crystal and structure
determination are
underway
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ABSTRACT : Image Processing refers to the use of algorithm to perform processing on digital image. Microscopic images like
some microorganism images contain different type of noises which reduce the quality of the images. Removing noise is a
difficult task. Noise removal is an issue of image processing. Images containing noise degrade the quality of the images.
Removing noise is an important processing task. After removing noise from the images, the visual effect will not be proper.
Image Sharpening in an image is basically a process of extracting high frequency details from the image and then adding this
information to the blurred image.  This paper presents an approach to a de-noise method for noisy image and a method of
sharpening of the noisy image.

Images of microorganism are extensively used in the area of medicine and biotechnology. Microorganism image analysis is
having very important role in modern diseases diagnosis. The study of microorganism needs identification of different type of
microorganism. For that qualitative analysis is required. By the term qualitative analysis mean the differentiation of different
type of microorganism that are present in industrial sludge. In microscopic image capturing, due to environmental conditions,
system noise, and motion of the object and so on, there will be difference between the original image and the resulting image.
Noise must be removed for its improvement so that real information about image will be obtained for special purpose. There are
number of algorithms for noise removal

Image de-noising methods include spatial domain method and frequency domain methods.
This paper will suggest to denoising an image

QPI 
Where P is original image and Q is noise with unknown variance or density.

The objective of the sharpening is to process an image so that the result is more suitable than the original image for a specific
application. Image enhancement is used to improve the interpretability or perception of information in images for human
viewers or to provide better input for a specific application. The enhancement of the noisy image is difficult because the
sharpening operation increase the noise.

In this paper, a simple method of sharpening of noisy image is presented. The proposed method includes two steps: suppressing
the noise step and sharpening step. Here optical microscope (400X) image of Cyanobacteria with a size of 583 X 345 has been
taken for analysis

1. INTRODUCTION : Microscopic Images are extensively
used in the area of medicine and biotechnology.
Microorganism image analysis is having very important role
in modern diseases diagnosis. The study of microorganism
needs identification of different type of microorganism. For
that qualitative analysis is required. By the term qualitative

analysis mean the differentiation of different type of
microorganism that are present in industrial sludge. In
microscopic image capturing, due to environmental
conditions, system noise, and motion of the object and so
on, there will be difference between the original image and
the resulting image. Noise must be removed for its
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improvement so that real information about image will be
obtained for special purpose. Noise that commonly disturb
microscopic image can be divided in to three categories. First
image originally recorded on photographic film are detected
by noise called film grain noise can be called as Gaussian
white noise. Second photo electronic noise is due to the
statistical nature of light and of the photo electronic
conversion process that takes place in image sensor. At low
light levels, photo electronic noise is often modeled as random
with Poisson density. At high levels, the Poisson distribution
approaches the Gaussian. Finally, electronic noise due to the
thermal motion of electrons in resistive circuits is modeled as
white Gaussian noise with zero mean value.
There are number of algorithms for noise removal [1]-[5].
Image de-noising methods include spatial domain method and
frequency domain methods.
This paper will suggest to denoise an image

[1]

Where I is original image and Q is noise with unknown vari-
ance or density.

The objective of the sharpening is to process an image so
that the result is more suitable than the original image for a
specific application. [2]-[8] Image enhancement is used to
improve the interpretability or perception of information in
images for human viewers or to provide better input for a
specific application. The enhancement of the noisy image is
difficult because the sharpening operation increase the noise.
[7]
In this paper, a simple method of sharpening of noisy image is
presented. The proposed method includes two steps: sup-
pressing the noise step and sharpening step. Here optical
microscope (400X) image of Cyanobacteria with a size of 583
X 345 has been taken for analysis

The rest of the paper is organized as follows:- In the second
section the type of noise and Noise Suppressing method in
spatial domain and frequency domain is described. In the
third section the sharpening methods is described. In the
fourth section assessment parameter is discussed .Experimen-
tal result and discussion is presented in section 5.

2. IMAGE NOISE AND NOISE    SUPPRESSING METHODS
2.1 Image Noise
Image noise is called as unwanted product of image capture.
Image noise can be divided differently according to different
criterion. The criterion includes the cause of image noise gen-
eration, the shape of the noise amplitude distribution over
time, noise spectrum and the relationship between noise and
signal and so on. The  noise type can be Gaussian Noise,
Impulse Noise, Speckle Noise, and additive Noise. Gaussian
noise is the type of noise  in which, at each pixel position
(i,j),the random noise value ,that effects the true pixel value is
drawn from a Gaussian probability density function with mean
µ(i,j) and standard deviation ó(i,j) [4]. The probability Den-

sity Function of a Gaussian random variable, z, is given by

[2]

Where z represents gray level.
Impulse noise also known as shot noise or spec noise alters
at random the value of some pixels. In Binary image some
white pixel become black and some black pixel become white
[4]. In binary image this means that some black pixels become
white and white pixels become black. This is why this noise is
also called salt and pepper noise. The PDF of Salt and pepper
noise is given by

[3]

If b > a gray level b will appear as a light dot in the image.
Conversely, level a will appear like a dark dot [4].
It is assumed to be poisson distributed.
Figure 1 shows the original image of Cyanobacteria.To see
the different types of noise on the quality of original image,
figure 2 and 3 show the  corrupted image by salt & pepper
noise with different noise density  and Gaussian noise with
mean 0 and different variance respectively.

2.2 Noise Suppressing Methods: Different methods of
denoising based on noise characteristics can be selected.
Noise can be suppressed in both space domain and fre-
quency domain.

Spatial domain refers to the image plane itself , and the
manipulation will be done directly on pixels itself. Fre-
quency domain involves transforming of an image in to
transform domain, doing processing there and obtaining
the inverse transform to bring the result back in spatial
domain.

A linear filter called Gaussian filter in two dimension is
given by

[4]

Where D (u, v) is the distance from any point to the origin of
Fourier transform. σ is the measure of the spread of the
Gaussian curve. A non linear operation called Median Filter
is a spatial method of reducing salt and pepper noise in an
image. Median filter replaces the value of a pixel by the me-
dian of the intensity level in the neighborhood of that pixel.
[4]

Such noise reduction is preprocessing step to improve the
result of later processing. The main idea of the median filter is
to run through the signal entry by entry, replacing each entry
with the median of the neighborhood. [6]
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Figure 4 shows the result of filtering the noise image shown
in figure 2 with a median filter of size 3X3 and Figure 5 show
the result of filtering the noise image shown in Figure 3 with a
Gaussian filter of sigma 0.62.

3. IMAGE SHARPENING
Process called Sharpening is to manipulating an image so
that image is more visible than the original image [6]. In gen-
eral if only single image enhancement method will be imple-
mented, actual requirements will not be obtained. To get bet-
ter visual effect for images, researcher perform filtering of
image first and then sharpen the image. Image enhancement
can be divided in to two.

3.1 Spatial Domain Image Sharpening
Number of methods for image enhancement in spatial domain
is: gray level transformation, Histogram, processing, basic
spatial filters and unsharp masking. Here unsharp masking is
used. The process of unsharp masking includes
1) Blur the original image.
2) Subtract the blurred image from the original.
3) Add the difference to the original image.
Here linear unsharp filter is used to enhance the noisy image.
With this visual effect will increase.

3.2 Image sharpening in frequency domain
Number of methods for image enhancement in frequency do-
main is sharpening frequency domain filters, smoothing fre-
quency domain filter and Homomorphic filtering.
In this section Homomorphic fitter is used.. A Homomorphic
filter enhances the high frequencies and suppresses the low
frequencies, so that the variation in the illumination is re-
duced, while edges and details are sharpened. [5].
The image is slightly blurry and many of its low intensity
features are obscured.

4. ASSESSMENT PARAMETER USED FOR ANALYZING
THE OUTPUT OF THE ALGORITHM
There are number of parameters such as Noise Standard De-
viation (NSD), Mean Square Error (MSE), Equivalent Num-
bers of Looks (ENL), and Peak Signal to Noise Ratio (PSNR)
.Here PSNR and MSE are used to assess the algorithm.
4.1 Mean Square Error (MSE)
 The Mean Square Error is used to find the total amount of
difference between two images. It indicates average differ-
ence average difference of the pixels of throughout the image
where K is the de noised image and I is the original image with
noise.A lower MSE indicates that there is small difference
between the original image with noise and nosied image. The
formula is.

[5]

4.2 Peak Signal To Noise Ratio (PSNR)
To assess the performance of the noise removal method, PSNR
is used. The formula is

[6]

5. DISCUSSIONS AND CONCLUSION
Here the Image sharpening method is proposed. The micro-
scopic image of Cyanobacteria with a size of 583 X 345 has
been corrupted by two different type of noise at different
variance and density, including Gaussian noise and salt pep-
per noise. In this section result are presented to illustrate the
performance of algorithm. An original noise free image shown
in figure 1 is given as reference. A quantitative comparison is
performed between different techniques in terms of PSNR
and MSE. Figure 2 and 3 shows the result of Cyanobacteria
corrupted by noise at different density and variance.
The de-noising method is a median filter in spatial domain
and Figure 4 show the noise free images. The de-noising
method is Low pass filter in frequency domain and Figure 5
show the noise free image. The de-nosing effect of median
filter on salt and pepper noise is much better than low pass
filter on Gaussian noise.
First, noisy image is sharpened using unsharp filter in the
spatial domain and result is shown in the figure 6,7,8,9. Fig-
ure 6 is enhanced image of Cyanobacteria which is corrupted
by salt and pepper noise of different density and figure 7 is
enhanced image of Cyanobacteria from which noise density
is removed. Figure 8 is the enhanced image of Cyanobacteria
corrupted by Gaussian noise with different variance and fig-
ure 9 is enhanced image of Cyanobacteria from which noise
density is removed.
It can be seen that visual effect of enhanced image of
denoised image is better than enhanced image of noisy im-
age
Second, noisy image is sharpened using Homomorphic filter
in the frequency domain and the result is shown in the figure
10,11,12,13. Figure 10 is enhanced image of Cyanobacteria
which is corrupted by salt and pepper noise of different den-
sity and figure 11 is enhanced image of Cyanobacteria from
which noise density is removed. Figure 12 is the enhanced
image of Cyanobacteria corrupted by Gaussian noise with
different variance and figure 13 is enhanced image of
Cyanobacteria from which noise density is removed.
Table 1A and 1B shows the comparison table of PSNR of
different techniques. Table 2A and 2B shows the comparison
table of MSE of different techniques Figure 12 show the com-
parison graph of PSNR and MSE of different techniques for
Cyanobacteria.
The experimental result shows that de-nosing effect of me-
dian filter on salt and pepper noise is much better than low
pass filter on Gaussian noise and if noise is salt and pepper
then de-noising with sharpening in spatial domain is much
better than in frequency domain for this type of images, mi-
croorganisms. Here analysis is done by putting different type
of artificial noise on microorganism but the special attention
is to classify the noise type in microorganism and select the
appropriate de-noising and enhancement method according
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to different purpose. With this we will get better visual effect
of noisy image.The method can help us to find special char-
acteristics of microorganism.
It shows that the method proposed in the paper is effective

for microbiologist in digital image processing . With this it
will have high visual effect under signal enhancement ap-
proaches such as sharpening, histogram

Table 1A. Comparison of PSNR of Different Techniques for Cyanobacteria
Noise Median Filter Median Filter Median Filter
Density  without any with   Unsharp with

sharpenening Masking Homomorphic Homomorphic Unsharp Masking
10 4.5688e-004 0.0088 0.1185 0.1640 0.3452
20 0.0013 0.0177 0.1533 0.2743 0.6765
30 0.0039 0.0573 0.1864 0.4350 1.0050
40 0.0112 0.1524 0.2411 0.6511 1.3268
50 0.0270 0.3289 0.3333 0.9784 1.6610
60 0.0525 0.5612 0.4947 1.3798 1.9752
70 0.0911 0.8859 0.8033 1.9395 2.3033

Table 1B. Comparison of PSNR of Different Techniques for Cyanobacteria

Noise with GLP without GLP with Unsharp GLP with
variance Sharpening Masking Homomorphic Homomorphic Unsharp Masking
0.01 20.0964 26.5355 11.1658 20.8558 17.9928
0.02 17.5340 24.5806 10.7645 20.7936 15.6781
0.03 15.9469 23.2628 10.3484 20.2712 14.5614
0.04 14.8717 22.3426 10.0490 19.9630 14.1444
0.05 14.0970 21.5192 9.7420 19.8866 13.3005
0.06 13.4392 21.0046 9.5617 18.6630 12.8971
0.07 12.9366 20.5003 9.3733 18.2551 12.4698

Table 2A. Comparison of MSE of Different Techniques for Cyanobacteria

Noise Median Filter without Median Filter Median Filter with
Density any sharpenening with UM Homomorphic Homomorphic Unsharp Masking
10 33.4019 35.6980 22.2886 21.6443 16.2408
20 28.8281 29.5962 21.1609 19.9884 14.0375
30 24.0519 27.9781 20.3285 18.2484 12.3421
40 19.5160 22.8732 20.0348 16.9440 11.5085
50 15.6808 18.7064 19.8350 15.7440 10.5326
60 12.8002 16.4250 19.2911 15.2985 9.7804
70 10.4048 15.0521 17.6506 14.4442 9.1129

Table 2B. Comparison of MSE of Different Techniques for Cyanobacteria

Noise with GLP without GLP with GLP with
variance Sharpening Unsharp Masking Homomorphic Homomorphic Unsharp Masking
0.01 0.0098 0.0022 0.0841 0.0907 0.1380
0.02 0.0176 0.0035 0.0917 0.0982 0.2639
0.03 0.0254 0.0047 0.0990 0.1080 0.3860
0.04 0.0326 0.0058 0.1060 0.1216 0.5046
0.05 0.0389 0.0070 0.1122 0.1375 0.6076
0.06 0.045 0.0079 0.1182 0.1536 0.7080
0.07 0.0509 0.0089 0.1241 0.1726 0.7989

Figure 1 Original microscopic image of Cyanobacteria.
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           (a)              (b)   (c)                        (d)

Figure 2 Image Cyanobacteria corrupted by salt &
pepper noise. (a) Noise Density 20% (b) Noise
Density 30% (c) Noise Density 40% (d) Noise

Density 50%

(a)     (b)     (c)                                (d)

Figure 3 Image Cyanobacteria corrupted by
Gaussian noise. (a) Noise with variance 0.02 (b)
Noise with variance 0.03 (c) Noise with variance

0.04 (d) Noise with variance 0.05

(a)    (b)     (c)                           (d)

Figure 4 De-noising by Median filter (a) De-
noising image of figure  2(a) ,(b) De-noising
image of figure  2(b) ,(c) De-noising image of

figure  2(c) , (d) De-noising image of figure  2(d)

(a)    (b)     (c)                           (d)

Figure 5 De-noising by Gaussian Low Pass filter
(a) De-noising image of figure  3(a) ,(b) De-noising

image of figure  3(b) ,(c) De-noising image of
figure  3(c) , (d) De-noising image of figure  3(d)

(a)    (b)     (c)                           (d)

Figure 6 Enhanced image using unsharp masking
filter (a) Sharpen image of 4(a),(b) Sharpen image

of 4(b),(c) Sharpen image of 4(c), (d) Sharpen image
of 4(d)
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(a)    (b)     (c)                           (d)

Figure 7 Enhanced image using unsharp masking
filter on Gaussian denoised (a) Sharpen image of

5(a),(b) Sharpen image of 5(b),(c) Sharpen image of
5(c), (d) Sharpen image of 5(d)

(a)    (b)     (c)                           (d)

Figure 8 Enhanced image using Homomorphic filter (a)
Sharpen image of 4(a),(b) Sharpen image of 4(b),(c)

Sharpen image of 4(c), (d) Sharpen image of 4(d)

(a)    (b)     (c)                           (d)

Figure 9 Enhanced image using Homomorphic filter on
Gaussian denoised (a) Sharpen image of 5(a),(b) Sharpen

image of 5(b),(c) Sharpen image of 5(c), (d) Sharpen
image of 5(d)

 (b)

   (c)  (d)

(a)

Figure 10. (a) and (b) Comparison graph of PSNR at different noise density for different techniques.
                 (c) and (d) Comparison graph of MSE at different noise density for different techniques.
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GSM BASED DC MOTOR ANGULAR POSITION CONTROL SYSTEM
Bhagyajyothi, Parvathi C. S. and P. Bhaskar

Department of Instrumentation Technology, Gulbarga University P.G. Centre, Yeragera-584133, Raichur,
Email:- bhagyajyotip12@gmail.com

Abstract: Design and Development of global system for mobile (GSM) communication based DC motor angular position
control system is presented in this paper. It mainly consists of the position sensor, PMDC motor, microcontroller (C8051F020),
2X16 LCD, RS232 line driver (MAX232) and GSM modem. The angular position of DC motor is sensed by a special rotational
servo potentiometer attached to the motor. Shaft of the motor is coupled to the wiper of potentiometer, excited with stable
voltage source of 5V whose output voltage varies with the movement of the shaft and is directly proportional to the angular
position of the motor. This analog voltage is acquired and digitized by analog to digital converter. The acquired data represents
the proportional angular position. The measured angular position is displayed on LCD which is interfaced to microcontroller.
The GSM modem is interfaced to the microcontroller through serial port. The required set point command from the cell phone
is received by the microcontroller via GSM modem, once the set point command is received the microcontroller measures the
current angular position, calculates the error and produces necessary control action to bring motor shaft to the required
position. This error is applied to the PID control algorithm to produce the control action. This control action is applied to the
actuator through on-chip DAC of microcontroller. The output of the actuator controls power to the motor to bring it to the
desired position. This process is continuously in the loop and maintains the DC motor shaft to the desired angular position. In
this way, the user being at remote place can control the angular position of the DC motor via the GSM network.

Keywords: GSM Modem; Microcontroller; DC motor; Position; PID;

1. Introduction: In 1982, the European Conference of Postal
and Telecommunications Administrations (ECPT) created the
Groupe Spécial Mobile (GSM) to develop a standard for a
mobile telephone system that could be used across Europe.
In 1987, a memorandum of understanding was signed by 13
countries to develop a common cellular telephone system
across Europe. In 1989, GSM responsibility was transferred
to the European Telecommunications Standards Institute
(ETSI) and phase I of the GSM specifications were published
in 1990. The first GSM network was launched in 1991 by
Radiolinja in Finland with joint technical infrastructure main-
tenance from Ericsson. By the end of 1993, over a million
subscribers were using GSM phone networks being operated
by 70 carriers across 48 countries.

GSM is a cellular network, which means that mobile phones
connect to it by searching for cells in the immediate vicinity.
GSM networks operate in four different frequency ranges.
Most GSM networks operate in the 900 MHz or 1800 MHz
bands. Some countries in the Americas (including Canada
and the United States) use the 850 MHz and 1900 MHz bands
because the 900 and 1800 MHz frequency bands were already
allocated. The rarer 400 and 450 MHz frequency bands are
assigned in some countries, notably Scandinavia, where these
frequencies were previously used for first-generation sys-
tems. The transmission power in the handset is limited to a
maximum of 2 watts in GSM850/900 and 1 watt in GSM1800/
1900.

There are five different cell sizes in a GSM network—macro,
micro, pico, femto and umbrella cells. The coverage area of
each cell varies according to the implementation environment.
Macro cells can be regarded as cells where the base station
antenna is installed on a mast or a building above average

roof top level. Micro cells are cells whose antenna height is
under average roof top level; they are typically used in urban
areas. Picocells are small cells whose coverage diameter is a
few dozen meters; they are mainly used indoors. Femtocells
are cells designed for use in residential or small business
environments and connect to the service provider’s network
via a broadband internet connection. Umbrella cells are used
to cover shadowed regions of smaller cells and fill in gaps in
coverage between those cells.

Cell horizontal radius varies depending on antenna height,
antenna gain and propagation conditions from a couple of
hundred meters to several tens of kilometers. The longest
distance the GSM specification supports in practical use is
35 kilometers (22 mi). There are also several implementations
of the concept of an extended cell, where the cell radius could
be double or even more, depending on the antenna system,
the type of terrain and the timing advance.

Indoor coverage is also supported by GSM and may be
achieved by using an indoor picocell base station, or an in-
door repeater with distributed indoor antennas fed through
power splitters, to deliver the radio signals from an antenna
outdoors to the separate indoor distributed antenna system.
These are typically deployed when a lot of call capacity is
needed indoors, for example in shopping centers or airports.
However, this is not a prerequisite, since indoor coverage is
also provided by in-building penetration of the radio signals
from nearby cells.

The modulation used in GSM is Gaussian minimum-shift key-
ing (GMSK), a kind of continuous-phase frequency shift key-
ing. In GMSK, the signal to be modulated onto the carrier is
first smoothed with a Gaussian low-pass filter prior to being
fed to a frequency modulator, which greatly reduces the in-
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terference to neighboring channels (adjacent channel inter-
ference).

The structure of a GSM network
The  Fig. 1 Shows structure of a GSM network. The network
behind the GSM system seen by the customer is large and
complicated in order to provide all of the services which are
required. It is divided into a number of sections and these are
each covered in separate articles.
The Base Station Subsystem (the base stations and their
controllers).
The Network and Switching Subsystem (the part of the
network most similar to a fixed network). This is sometimes
also just called the core network.
The GPRS Core Network (the optional part which allows
packet based Internet connections).
All of the elements in the system combine to produce many
GSM services such as voice calls and SMS.

Fig. 1 Structure of GSM network

Subscriber Identity Module: One of the key features of GSM
is the Subscriber Identity Module (SIM), commonly known
as a SIM card. GSM was designed with a moderate level of
security. The system was designed to authenticate the sub-
scriber using a pre-shared key and challenge-response. Com-
munications between the subscriber and the base station can
be encrypted. The development of UMTS introduces an op-
tional USIM, that uses a longer authentication key to give
greater security, as well as mutually authenticating the net-
work and the user - whereas GSM only authenticated the user
to the network (and not vice versa). The security model there-
fore offers confidentiality and authentication, but limited au-
thorization capabilities, and no non-repudiation.

2. Principle and block diagram : The GSM based DC motor
angular position control system is shown in the Fig. 2. Cygnal
C8051F020 microcontroller is used to acquire, measure, dis-
play, and produce control action. The angular position of the
DC motor is sensed by a special rotational servo potentiom-
eter attached to the motor. Shaft of the motor is coupled to
the wiper of potentiometer, excited with stable voltage source
of 5V, whose output voltage varies with the movement of the
shaft and is directly proportional to the angular position of
the motor. This analog voltage is acquired and digitized by
analog to digital converter (ADC) available on microcontroller.
The acquired data represents the proportional angular posi-
tion. It is further converted into actual angular position of the
motor in terms of degrees using straight-line equation de-
rived by least square curve fitting method. The relationship
between angular position of the shaft of the motor and volt-
age from the potentiometer is given below.

p = a1v + a0.

where, p = angular position of DC motor
v = digital data from ADC
a1 = slope of the angular position v/s voltage graph
a0 = intercept on Y-axis

The measured angular position in degrees is displayed on
LCD interfaced to microcontroller. Taking ADC output for
different angular position of DC motor fits the above equa-
tion. To control the angular position of the motor, the mea-
sured position is subtracted from the desired position, which
received, by mobile phone through modem and difference,
called error and hence the change-in-error, are obtained. These
errors are applied to PID control algorithm to produce the
control action (digital data) to be given to D/A converter. The
output of the D/A converter is applied to DC motor through
driver. The output of driver controls the power to the motor
to bring it to the desired position. This process is continu-
ously in the loop and maintains the DC motor shaft to the
desired angular position.

This system is placed in the laboratory. The required set point
command from the cell phone (user) is received by the
microcontroller via the GSM modem interfaced to the
microcontroller through serial port. Once the set-point com-
mand is received, the microcontroller measures the current
angular position, calculates the error, and produces neces-
sary control action to bring motor shaft to the required posi-
tion. The user can know the current angular position of the
motor by sending the proper command through his/her GSM
cell phone. In this way, the user, being at remote place, can
control the angular position of the DC motor via the GSM
network.
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3. Hardware Details: The following section describes the
hardware features of the position control system. Fig. 3 shows
the complete schematic of GSM based DC motor angular po-
sition control system. It consists of the following major ele-
ments.
DC motor unit with gear
Angular position sensor and indicator
Cygnal microcontroller C8051F020
Signal conditioning circuit
Driver/Actuator
Serial port with RS232 line drivers
GSM Modem

3.1 DC Motor Unit with Gear: A permanent magnet geared
DC motor with the following specifications is used in the
present study.
Operating voltage      : 12V DC

Full load current        : 1.2A
Rated speed               : 50 RPM

3.2 Angular Position Sensor and Indicator : The angular
position of motor shaft is sensed by a 360° rotation specially
designed servo potentiometer attached to it. A well-calibrated
disk mounted on the potentiometer indicates its angular
position  in  degrees. The   potentiometer has three  terminals
(1, 2 & 3). Terminal-1  is
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connected to +5V and terminal-3 is grounded. The angular
position (in terms of voltage) is obtained by the potentiom-
eter at terminal-2. The shaft of DCMM is coupled to wiper of
the Potentiometer. Another end of the wiper is connected to a
disk calibrated in degrees from 0 to 360.

3.3 Cygnal C8051f020 Microcontroller: The C8051F020/1/
2/3 devices are fully integrated mixed signal System-on-a-
Chip MCUs with 64 digital I/O pins (C8051F020/2) or 32 digi-
tal I/O pins (C8051F021/3).

Features of C8051F020 Microcontroller:
 High-speed pipelined 8051 compatible CIP-51

Microcontroller core (up to 25 MIPS).
 In –system, full –speed, non –intrusive debug interface

(on–chip).
 True 12 bit (C8051F020) or 10bit (C8051F022/3) 100 ksps

8channel ADC with PGA and analog multiplexer.
 True 8-bit DACs with programmable update scheduling.
 64k bytes of in –system programmable FLASH memory.
 4352 (4096+256) bytes of on chip RAM.
 External data memory interface with 64k byte address

space.
 SPI, SMB bus /I2C, and (2) UART serial interfaces imple

mented in hardware.
 Five general-purpose 16-bit timers.
 Programmable counter/ Timer array with five capture /

compare modules.
  On –chip watchdog timer, VDD monitor, and tempera

ture sensor
 64 –Digital port I/O’s
 2 – Analog comparators

3.4 Signal Conditioning Circuit: The output signal condi-
tioning circuit consists of External Bipolar Converter and Dead
Band elimination (linearization) circuit. The output of on-chip
DAC of microcontroller (C8051F020) is a unipolar voltage.
The motor is rotated in both positive and negative direction.
So that the output of DAC is converted in to bipolar mode
with the help of a simple differential amplifier as shown in
schematic diagram. The voltage range of on-chip DAC is 0-
2.4v. That is made in bipolar range –1.2v to +1.2v.

 The motor characteristic’s i.e. non-linearity and dead bands
are given as 0.1% and 4v (+2.0v to –2.0v) respectively. The
dead band of the motor is the voltage range (levels) with in
this motor can’t be rotated (responded). Hence we designed
the hardware externally, which removes the dead band of the
motor and brings the motor in active state. The hardware
includes are DG508, Comparator and amplifier circuits as
shown in schematic diagram. Here comparator output is used
to select either channel ‘0’ or channel ‘1’ to which the external
voltage is applied.

3.5 Driver: The actuator is also called as Final Control Ele-
ment The voltage from D/A converter cannot drive the motor
directly due to mismatch of power. The circuit consists the
Complementary Symmetry Class-B Push Pull amplifier. The
hardware included is four transistors (two CL100, two SL100)
as show in schematic diagram. Actuator is used to deliver
sufficient power to drive the motor to the required position
that depends upon the output of the controller. Both positive
and negative voltage is delivered to motor to rotate in both
the directions. Like this the position of DC Motor is con-
trolled to a desired angle.

3.6 Serial Port and Rs232 Line Driver (Max232): The serial
port along with RS232 line driver (MAX232) is provided to
connect the designed system to a GSM modem (SIM300S)
for the data transmission, storage, and further analysis of the
acquired data The on-chip serial port lines (RxD and TxD) of
microcontroller are used. The IC MAX232 is used as RS232
line driver/receiver for serial communication with the GSM
modem. The serial port also enables the user to store the
information regarding the parameter being measured in the
personal computer. This facility makes the instrument suit-
able for research application.

The MAX232 line drivers/receivers is intended for all EIA/
TIA-232E and V.28/V.24 communications interfaces, particu-
larly applications where ±12V is not available. These parts
are especially useful in battery-powered systems, since their
low-power shutdown mode reduces power dissipation to less
than 5µW. The MAX232 use no external components and are
recommended for applications where printed circuit board
space is critical.

3.7 GSM Modem: A GSM Modem modulates outgoing digi-
tal signals from a computer or other digital device to signals
for a GSM network and demodulates the incoming GSM sig-
nal and converts it to a digital signal for the computer or
other digital device.

Strictly speaking a GSM Modem can be considered as a GSM
phone without the conventional keypad and display and that
it is not battery operated as the conventional GSM phone.
However, most GSM phones of today have the modem func-
tionality inbuilt into them which allows them to be interfaced
with a PC and to be used as a GSM Modem.

A PC or any other digital device uses AT Commands to inter-
act with a GSM modem. AT Commands allow a host of func-
tions to be performed viz sending/receiving SMS, Making a
voice call, Accepting an incoming voice call, Modem con-
figuration etc.

General features
Tri-Band GSM/GPRS 900/ 1800/1900 MHz
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Plug-in modules for direct interfacing with microcontrollers
GPRS multi-slot class 10
Compliant to GSM phase 2/2+
   - Class 4 (2W@ 900 MHz)
   - Class 1 (1W@ 1800/1900MHz)
Control via AT commands (GSM 07.07 ,07.05 and SIMCOM
enhanced AT    Commands)
SIM application toolkit
Supply voltage range 3.4 ... 4.5 V
Normal operation temperature: -20 °C to +55 °C
An embedded Powerful TCP/IP
Data specifications
GPRS Class 10 – max 85.6 kbps (downlink)
Coding scheme 1, 2, 3, 4
CSD up to 14.4 kbps
PPP Stack
Non transparent mode
SMS specifications
Point to Point MO and MT
SMS Cell broadcast
Text and PDU mode
SIM300s Modem specifications
RS232 interface for direct communication with computer or
MCU dev kit
Push type SIM Card holder.
SMA connector for GSM Antenna.
Network LED on Module for indicating module state - power
on/network   registration/GPRS registration.
On board power supply regulator for external Supply volt-
age range 7V to 32V
Powerful TCP/IP protocol stack for M2M applications and
bi-directional data transfer over GPRS.
ABS plastic enclosure for rugged environment

4. Working of the System: The main objective of our work is
to measure and control the real time angular position of PMDC
motor for the desired position. The complete schematic dia-
gram of GSM based DC motor angular position control sys-
tem using microcontroller is shown in the Fig. 10. It mainly
consists of the modem, microcontroller (C8051F020), 2X16
LCD, and RS232 line driver (MAX232). The shaft of PMDC
motor is connected to the potentiometer (position sensor),
which converts the angular position of shaft of PMDC motor
into analog voltage. The analog voltage, proportional to the
angular position, is acquired and further digitized by the A/D
converter available on chip. The microcontroller reads the
digital data from A/D converter by polling technique and con-
verts into actual angular position in degrees by the equation
p = a1v + a0.  This equation is fitted by least square curve fitting
method, where p is the angular position of the shaft and v is
the output voltage of position sensor. a1=68.12068 and

a0=10.29128 are the slope and intercept of the characteristic
line of PMDC motor respectively. After finding the actual
angular position, the microcontroller displays it on the LCD
module.

This is the measured value of PMDC motor position, which is
compared with the set value to get error i.e., error = set value
- measured value. This error is used to solve the proportional
+ integral + derivative (PID) control algorithm. The output of
control program is a digital value, which is fed to the D/A
converter to convert the digital data into corresponding ana-
log voltage. Since the D/A converter cannot drive the motor
due to mismatch of power, voltage follower with Darlington
pair is added as an actuator to drive the motor.

The measured information is transmitted to a GSM MODEM
through the serial port provided on the system. The serial
port is designed using MAX232. The MAX232 is RS232 line
driver/receiver, which is interfaced to the microcontroller. The
port lines P3.0, P3.1, P3.2 and P3.3 are used to interface the
serial port with the microcontroller as explained in the previ-
ous sections. The serial port is provided to connect the de-
signed system to a GSM MODEM for the transmission, stor-
age and further analysis of the acquired data. This facility
makes the instrument suitable for research application. The
software stored in the on chip flash memory of the
microcontroller accomplishes the above-mentioned proce-
dure.

Design of PID controller
The PID controller algorithm is implemented with the follow-
ing well-known PID difference equation given by:
               Vn = Kp (en - en-1) + Ki en T+ Kd/T [(en - 2en-1 + en-2)]
where,    Vn is the control action,
                 en, en-1 , and en-2 are the present, previous, and previ-
ous to previous errors respectively, and Kp, Ki, and Kd are
proportional, integral, and derivative constants respectively
and T is the cycle time.

In the present application, the best-tuned Kp, Ki, and Kd val-
ues are found to be equal to 150.0, 352.0, and 11.0 respec-
tively and T is equal to 10ms.

5.  Software Details: The complete software for DC motor
angular position control is written in Embedded C language
under RIDE (Raisonance Integrated Development Environ-
ment). Fig. 4 shows the flowchart of the motor position mea-
surement and control program.

Program Description: The following section describes the
software development for GSM based DC motor angular po-
sition control system and implementation of PID in embed-
ded C language in detail. The necessary flowchart and em-
bedded C programs are presented and discussed.
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 Flowchart

Fig.4 Flowchart of the system

The software developed for DC motor angular position con-
trol system has a provision for the user to enter the set point
through cell phone (as SMS) via GSM modem. The complete
software is divided into two major parts viz., measurement
and control. Besides the two major tasks of measurement and
control the software first declares and initializes all program
variables, constants, and functions. It also initializes system
hardware i.e., GSM modem, LCD, A/D converter etc. The soft-
ware then enters the measurement and control programs. In
measurement, the software acquires the voltage proportional
to the position of the DC motor through A/D converter, sub-

stitutes it into the least square curve fitting equation to con-
vert into actual angular position of the motor in terms of
degrees (radians), and displays it on LCD.

On other hand in control, the software receives the set point
command from the user, computes the error by subtracting
the set point from the measured (or current) and applies the
error to control algorithm i.e., PID to generate the control
action. Since control action is digital value, the software loads
it to the D/A converter to convert it in to the analog signal as
the actuating signal for the final control element. The mea-
sured and set position displayed on LCD module. Then
microcontroller gives the acknowledgement to user by SMS
through GSM modem.

6.  Results and Conclusions: A GSM based DC motor angu-
lar position control system is designed and fabricated. The
system is designed using a Cygnal microcontroller C8051F020.
Below figure shows the response of PID controller for GSM
based DC motor position control. The system is tested in
laboratory. The set point commands are given by the user, at
far distance through a cell phone as a SMS. The performance
of the P, PI, and PID controller is studied for a step input of
100º. The rise time for step input of 100º under no load is
found to be equal to 0.45 Sec. The angular position of the DC
motor is controlled with an accuracy of ±0.1º. From the re-
sults, it is concluded that PID controller performs better than
earlier controllers. The performance indices are shown in the
below table.

Performance indices of output response of DCMM for PID
controller

Parameter              Value
Rise time (tr)            0.45  sec
Settling time (ts)            0.68  sec
Steady state error (ess)            0.1 °
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THERAPEUTIC IMPLICATION USING “S-INDICATOR” IN CHILDREN WITH
COMMUNICATION NEEDS

Renuka. G
Lecturer, Dept of Electronics, All India Institute of Speech & Hearing, Mysore-570 006 crenusi@gmail.com

Effective production of ‘S’ is an important aspect in speech. The main purpose of this paper is to demonstrate how to
pronounce the word ’S’ encourage the use of ‘S’ sound with the help of visual cues. To provide therapy using Mat Lab program
for effective and economical way.
This is accomplished by taking voice samples of normal children from age 4 to 10 years which are taken as the reference
samples. Once the reference sample is recorded with the help of MIC, then   recording of voice samples of the children with
hearing impaired is collected and saved as wave files. On running the program two waveforms are displayed on the screen. One
the reference and the other will be the client’s sample, along with the readings like mean, median, average SPL in dB which are
displayed on the screen. A red led or a green led display appears on screen which shows the percentage of misarticulated ‘S’
sound after comparison with reference sample. This visual helps the therapist to give visual feedback to the client and helps
them to know how good they can articulate ‘S’ sound.

One of the prime defect in speech is ‘S’ defect. It is commonly occurring speech defect in the children and also in hearing
impaired person. It’s a voiceless fricative and used in almost all the languages spoken throughout the world. ’S’ is high
frequency and hearing impaired person cannot listen to ‘S’ sound with even their hearing aids on. As ‘S’ sound is invisible
sound and lately acquired sound in children during their articulation development skills. This paper is mainly focused on the
children with articulation disorder in pronouncing ‘S’. Children having difficulty in interacting, expressing, articulation disorder,
hearing impaired and cleft lip pallet population are screened and treated. This helps the children to improve their effectiveness
in producing the toughest sound ‘S’ which helps them to achieve one of their  milestone’s . This is the easiest tool where the
therapist can keep track of their clients  improvement record in articulating ‘S’ sound and can be retrieved when required from
the file stored in the system .

Clinical implication of producing ‘S’ sound with the help of this MatLab program therapist can treat and train the clients very
effectively.  To provide a program for future use in artificial neural networks that can be used to increase the accuracy of the
system.

1.1.0verview : This paper helps in providing the exact levels
of gain which Isl sound is articulated. The visual display of
graphs (frequency versus gain) exactly shows how the child
is improving on his defective Isl sound pronunciation. This is
achieved by this programme displays the parameters like fre-
quency, Mean, deviation, which gives accurate readings. This
will help the therapist to know how the child has improved
over the trials and gauging him the exact percentage of loss in
pronouncing the word Is/.

1.2.Scope : The scope of this paper is in developing an’S’ -
Indicator which will not only indicate voiceless Isl sound, but
will also give a visual feedback by displaying the dBSPL val-
ues. Hence the patient will be able to keep track of his im-
provement. The different stages of developing the  frame work
include the following.
Indicator is intended to be used in training voiceless /s/ sound.
The indicators also may be used for other voiceless fricatives.
It has been tested with English and Swedish speakers and
was shown to be highly efficient. It is also useful for discrimi-
nating voiceless fricatives from voiced.

The study of “Modeling of speech signals”. [2] Which mainly
gives the articulation of sounds signal, voiced sounds, un-
voiced sounds, plosives; fricatives are very useful in the
study of speech signal.

For the Analysis of the speech signals “Cepstrum Analysis”.
While speaker recognizing the speaker through the sound
signals on comparing with standards. [3] This also helps in
sound feature extraction, Cepstral Analysis with respect to
human Anatomy.

“K-means algorithm” [4] where seven clusters separation
using K-means algorithm in three dimensions are studied.
With help of this pattern matching is measured and can be
compared.

During expressive speech the voice is enriched to convey
not only the intended semantic message but also the emo-
tional state of the speaker. [5] The pitch contours is one of
the  important properties of speech that is affected by this
emotional modulation. By this the accuracy of the sound
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signals can be achieved.
21. Speech defects : One of the prime defects in speech is
‘s’defect.lt is a commonly occurring speech defect in children
and also in hearing impaired persons. Here defect is being
considered as prime defect because of the following factors.
a) ‘s’ is a frequently occurring voiceless fricative III almost all
the languages spoken throughout the world.
b) ‘s’ is a high frequency sound because of which the hearing
impaired persons cannot listens sound properly though they
are having hearing aid and therefore they cannot pronounce
the ‘s’ sound.
c) ‘s’ is a complex sound.
d) ‘s’ is a lately acquired sound in children during their articu-
lation development skills.
e) ‘s’ is an invisible sound as we cannot predict the sound by
looking at lip movement or movement of tongue I oral cavity.
This is because the air stream is being speeded up and
forced through a narrow gap.
f) ‘s’ defect is a common defect in both hearing impaired and
mis articulation problems.
2.1 Reasons for S defects
The prime reason for defect in person are
a) Due to inherited influence the defect may occur
b) Due to delayed articulatory growth in children the defect
occurs
c) Dental anomalies also cause this defect, as the air stream
should be directed through narrow gap between the upper
teeth and the tongue.
d) Hole in the palatal region of articulatory system caused
this defect.
e~ Due to hearing loss in the children, they cannot listen’s’
sounds and also cannot reproduce the sound ,as they are
unaware of the sound.
d) In some person the tongue is carried too high so that the’s’
sound is pronounced through other sounds.
2.2e) Due to nasal lisping the defect occurs.
3 Existing used S-indicator
a) A microphone picks the voice signal. The output of the
microphone is in range of few mill volts. Hence a preamplifier
is required to amplify the signal it provides impedance  match-
ing also.
H) The output of preamplifier is passed through an active
band pass filter (2.5-8kkHz) to isolate the Isl sound. This sig-
nal from filter is fed to two channels, one is for the led bar
graph display and the other is for LCD display.
c) In the first channel series of Led arranged in bar graphs and
driven by a bar graph driver. The LED light indicate the level
of Isl sound produced. The ADC is used to digitize the filter
signal.
d) EPROM is stored with previously calculated dBSPL val-
ues. Look up table is stored in EPROM .Each entry in the
table shows the value of dBSPL to be displayed and is stored
against an EPROM address, which corresponds to micro-
phone output. The corresponding data values of EPROM are

displayed on LCD.

Fig 3.1 Block diagram of an existing S-Indicator
4.0’S’-Indicator USING MAT LAB
4.1 Microphone and the Pre amplifier
A microphone is an example of a transducer, a device that
changes information from one form to another. Sound infor-
mation exists as patterns of air pressure the microphone
changes this information into patterns of electric current the
recording engineer is interested in the accuracy of  this trans-
formation, a concept he thinks of as fidelity.

A variety of mechanical techniques can be used in building
microphones. The two most commonly encountered in re-
cording studios are the magneto-dynamic and the variable
condenser designs.

Fig 4.1 Newly developed block diagram of an S-Indicator

4.2 Sound Pressure Level (SPL) : The term most often used
in measuring the magnitude of sound. It is a relative quantity
in that it is the ratio between the actual sound pressure and a
fixed reference pressure. This
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reference pressure is usually that of the threshold of hearing,
which has been internationally agreed upon as having the
value. 0002 dynes/em’. SPL may be measured with a sound
level meter_weighted according to a specific frequency re-
sponse pattern and termed sound level. The electro acoustic
equivalent to SPL is measured with a vu meter.

Because the square of the sound pressure is proportional to,
sound intensity, SPL can be calculated in the same manner
and is measured in decibels.
SPL: 10 log (P/Pref)2 = 20 (p/Pref)………………Eqn No. (4.1)
where P is the given sound pressure and Pref is the reference
sound pressure as given in Eqn No(4.1) .
Two SPL measurements in decibels may be combined with
the aid of the following chart.
The difference in decibels between the two readings is found
on the upper scale, and the corresponding correction appears
opposite it on the lower scale. This correction is added to the
higher SPL to give the combined measurement. Multiple read-
ings may be combined by repeating this process. For example,
equal SPL readings (0 on top scale) produce a 3.0 increase
when combined. A 5 dB difference (say between 60 and 65
dB) produces a 1.2 dB increase (a total of 66.2 dB for the same
example). A 10 dB difference requires a 0.4 dB correction, and
so on.
4.3 Sound Signal Analysis : The sound signal is generated
when the excitation signal from the vocal cords is passed
though the vocal tract and oral cavity. Hence the nature of
the sound signal depends on the anatomy of the human vo-
cal tract. Due to this fact each person has his distinct voice
pattern. From the sound signal certain features can be ex-
tracted. These features can be used to distinguish
between different sound patterns. There are many operations
which can be done on the sound signal which leads to some
of the features of the signal.

Fig 4.2 The sound signal (normalized, 16 KHz, 16 bit,
Mono)

4.4 Framing and windowing
As shown in the Figure 4.2 the sound signal is slowly vary-
ing over time and so it is called ”Quasi Stationary”. Above

plot shows some words spoken by a speaker. The recordings
were digitized at Fs = 16 KHz (16000 samples per second) and
at 16 bits per sample. Time goes from left to right and ampli-
tude is shown vertically. When the sound signal is examined
over a short period of time such as 5 to 50 milliseconds, the
signal is reasonably stationery, and therefore these signals
are examined in short time segment. These short time seg-
ments of the Speaker Recognition System with Smart Card
Interface Sound Signal Analysis 7 signal are subjected to
spectral analysis. In this analysis the signal is divided into
frames with generally 15-30 milliseconds in each frame.

To remove the effect of “Gibb’s Phenomenon” due to trunca-
tion of the signal, each frame is multiplied by a window func-
tion w (n). Also to avoid the loss of any information due to
windowing, adjacent frames are overlapped with each other
by 30-50 percent. As soon as the signal has been framed,
each frame is multiplied with the window function w (n) with
length N. The function as in Eqn No(4.2) we are using is
called “Hamming Window”.
w (i) = 0.54 + 0.45 * cost (21ti / N) Eqn No. (4.2)

The part of signal in figure above divided in frames is shown
in figure 4.3 is divided into frames as shown in Fig 4.4.
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4.5 Sound feature extraction
The most important issue in a pattern recognition system is
to extract the feature from the input signal. The feature extrac-
tion in a categorization problem is about reducing the dimen-
sionality of the input-vector while maintaining the discrimi-
nating power of the signal. Brom the fundamental formation
of speaker identification and verification systems, the num-
ber of training and test vectors needed for the classification
problem grows exponentially with the dimension of the given
input vector, so we need feature extraction. The extracted
feature should meet some criteria while dealing with the sound
signal. Some of them are given below.
4.6 Sound Features
a. Pitch
b. Formant frequencies
c. LPC (Linear Predictive Coding) coefficients
d. MFCC (Mel Frequency Cepstral Coefficients)
e. Delta MFCC and Delta-Delta MFCC
One of the most popular techniques to extract features for
sound recognition and speaker recognition systems is Mel
Frequency Cepstral Coefficients (MFCC). These coefficients
are computed using cepstral analysis and Mel frequency warp-
ing. Each windowed frame with 30 ms of sound data is passed
to an MFCC feature extractor. This feature extractor gives a 12
dimensional vector for each frame. If there are n frames in the
signal then MFCC coefficients will be (n x 12) dimensional
matrix efficiently.

4.7Dynamic Features : From Fig 4.5 shows the computation
procedure for MFCC. The last block in the chain  calculates
the dynamic features from the signal. They are not necessary
but they give a bit more discrimination power at the cost of
increased dimensionality. Dynamic features are basically 1 st
and 2nd derivatives of the Mel Cepstrum. They are called
Delta MFCC and Delta- Delta MFCC. These features repre-
sent the change in the audio signal frame by frame. These

dynamic features can be thought as velocity and accelera-
tion of the audio signal. In this project dynamic features due
to their increased dimensions. Using simple MFCC it counts
12 coefficients for each frame and if DMFCC and DDMFCC,
36 coefficients are needed to represent each frame.

5.0 Pattern Matching and Distance Measurement
The method we have used to compare two Feature Matrices
is the measurement of the distortion distance between two
vector sets by minimizing the Euclidian distance. The Euclid-
ean
Distance is the ‘ordinary’ distance between the two points
that one would measure with a ruler, which can be proven by
repeated application of the Pythagorean Theorem in two di-
mensions and is given in Eqn No (5.1). For multi dimensional
case also the distance formula can be generalized. The for-
mula used to calculate the Euclidean distance in n dimen-
sions is as follows.

Figure 5.1 shows two Feature Matrices to be compared usmg
distance measurement
Digorifim. These mauices are the final features after applica-
tion of the VQ algoridum. In a typical case one matrix is gen-
erated by the current recording of the voice at the time of
verification and the other matrix is stored in the smart card or
in the system database. They differ in size even for the same
speaker because the time of recording and the voice varia-
tions are different at registration and verification time.
5.1 The distance measurement algorithm
Simple minimum Euclidian distance algorithm to compare two
matrices is given by the  following.
1. Find Euclidian distance between each vector i of the matrix
1 and every vector j of matrix 2 to using the distance formula
given above. Hence we get a complete distance matrix of size
(m x n) and having elements dij (dll, d12 etc. up to dmn). Here
dij is the Euclidian distance between vector i of the matrix 1
and vector j of matrix 2. See Fig 5.2.
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2. Now find a vector j in matrix 2 that is closest to vector i in
matrix 1. To do this, find the minimum of each row of the
distance matrix. Hence we get a minimum distance vector of
length m. Similarly for columns we get a minimum distance
vector of length n.
3. Find average of the two minimum distance vectors and
calculate their mean value. The mean of the averages of the
distance vectors will be the final distance between the two
matrices.

Fig 5.2 The distance
matrix calculated

using the algorithm

The final distance calculated using the algorithm is the mini-
mum Euclidian distance between the two vector sets. This
distance shows the similarity between the two voice profiles.
It is time invariant, the time shift of the same phrase in two
voices does not affect the distance value. So, it is used as the
comparison metric for the voice profiles.
6.1Proposed ‘8’ Indictor Flow Chart

As shown in the Fig 6.1 the initial step is to generate and add
path to MatLab Directory. This process is repeated until the
path is setup. Once the path is setup then the control moves
to menu else exists.
In the menu option we have the control button signal set with
record new and set existing, comparison and exit.

6.2Flow Control for Signal Selection

As shown in the Fig 6.2 once the choice is made as signal
selection we have two selections, one is select existing and
the other record new.
Under select existing using Uiget file select file is done, strcat
will string concat, wave read is done by wave read command
where, data, sampling frequency, number of bits will be
displayed on the window. Which will be pure audio informa-
tion on audio panel? This process is repeated as the control
is switched back to select existing.
If the selected signal choice is record new then initialization
is done. Where sampling frequency is taken for 16 KHz num-
ber of bits 16, sample length is 15 seconds. Then the  initial-
ization of sound system is done. Only when the mic is ready
it get data ( ), if not it looks back. On get data ( ) display audio
information. Where audio sampling frequency, audio bits,
audio duration is displayed. Then the details are dumped in
the wave files then the process repeats for different samples
from record new.
As shown in the Fig 6.3 there will be comparison done be-
tween the standard signal and testing signal. The contents
that will display operating frequency FO min, max, range,
mean, medium, standard for both standard as well as test
signals.
On matching the standards and test samples stop and ex-
ecutes the information and inference is obtained by the LED
Display which shows the exact dBSPL loss in the articulation
of the word Isl else the controlled directly is transferred to
the main menu as indicated in fig. 6.3.
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Flow Control on Choosing comparison Conclusion and Future Works
The S-Indicator using MatLab is very efficient and accurate.
Number of LEDs glowing depends on the frequency con-
tents of the sound. A vowel will give a very small deflection.
The low frequency fricative (as in the word “show”) gives a
larger deflection and a sharp Is/-sound gives a very large
deflection. When a Is/-sound is pronounced correctly the
deflection should be more than 5 LEDs. When Isl is pro-
nounced in the context of rounded vowels (0, u,) the
deflection is lower than that with unrounded vowels (a, i, e).
This uncertainty of output which is displayed with the help
of LEDs is over come by MA TLAB simulation which gives
exact SPL dB levels which helps in therapy for clients with
speech problem.
Sound Recognition is a complicated task, MatLab simulation
has made it possible to pre define, record and compare re-
sults with expected results. Our system has helped the thera-
pist to give therapy in efficient way. Dynamic features, more
complex feature extraction methods and other pattern match-
ing methods like Artificial Neural Networks (ANN) can be
used to increase the accuracy of the system.
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ARTIFICIAL INTELLIGENCE FRAMEWORK FOR SIMULATING CLINICAL DECISION
MAKING: A REVIEW

Syeda Amena Talath
Lecturer, Department of Computer Applications, Don Bosco Institute of Bio Sciences and Management Studies, Bangalore.

Objective: In the modern healthcare system, it is increasingly becoming impossible to choose the optimal treatment decisions
over time. This is due to rapidly increasing costs, increasing complexity and also due to myriad of treatment options available.
This also happens due to the exploding information streams that often do not reach the front lines which, as a result, hinders
the ability to choose the optimal treatment.
The foal of this paper is to develop a general purpose (non-disease-specific) computational/artificial intelligence framework to
address the challenges. It serves two potential functions:
1) A simulation environment for exploring various healthcare policies, payment methodologies etc, and,
2) The basis for clinical artificial intelligence.
Basically the aim is to produce an Artificial Intelligence framework that “thinks like a doctor”.

Methods: This paper reviews the Markov decision making process that is used in the dynamic decision making from the
available data. It involves the Markov decision process and the dynamic decision networks to learn from the clinical data and
develop complex plans via simulation of alternative sequential decision paths while capturing the conflicting, synergistic
interactions of various components in the health care systems. It can operate in partially observable environments by maintaining
belief states about patient health status and functions as an online agent that plans and re-plans as actions are performed and
new observations are obtained.

Results: The results demonstrate the feasibility of this approach: such an AI framework easily outperforms the current
treatment-as-usual (TAU). It is a cost effective technique. This AI technique will at the same time obtain a 30-35% increase in
patient outcome. Tweaking certain AI parameters could further enhance this advantage, obtaining approximately 50% more
improvement for roughly half costs.

Conclusion: Given careful design and problem formulation, an AI simulation framework can approximate optimal decisions
even in complex and uncertain environments. Future work is described that will outline potential lines of research and integration
of machine learning algorithms for personalized medicine.

1.1Objective: In the modern healthcare system, rapidly ex-
panding costs/complexity, the growing myriad of treatment
options, and exploding information streams that often do not
effectively reach the front lines hinder the ability to choose
optimal treatment decisions over time. The goal in this paper
is to develop a general purpose (non-disease-specific) com-
putational/artificial intelligence (AI) framework to address
these challenges. This framework serves two potential func-
tions: 1) a simulation environment for exploring various
healthcare policies, payment methodologies, etc., and 2) the
basis for clinical artificial intelligence – an AI that can “think
like a doctor.”

1.2 Previous work : In previous work, we have detailed com-
putational approaches for determining optimal treatment de-
cisions at single timepoints via the use of data mining/ma-
chine learning techniques. Initial results of such approaches
have achieved success rates of near 80% in predicting opti-
mal treatment for individual patients with complex, chronic
illness, and hold promise for further improvement. Predictive
algorithms based on such data-driven models are essentially
an individualized form of practice-based evidence drawn from
the live population. Another term for this is “personalized
medicine.”

The ability to adapt specific treatments to fit the characteris-
tics of an individual’s disorder transcends the traditional dis-
ease model. Prior work in this area has primarily addressed
the utility of genetic data to inform individualized care. How-
ever, it is likely that the next decade will see the integration of
multiple sources of data - genetic, clinical, socio-demographic
– to build a more complete profile of the individual, their
inherited risks, and the environmental/behavioral factors as-
sociated with disorder and the effective treatment thereof.
Indeed, we already see the trend of combining clinical and
genetic indicators in prediction of cancer prognosis as a way
of developing cheaper, more effective prognostic tools.

Such computational approaches can serve as a component
of a larger potential framework for real-time data-driven clini-
cal decision support, or “adaptive decision support.” This
framework can be integrated into an existing clinical workflow,
essentially functioning as a form of artificial intelligence that
“lives” within the clinical system, can “learn” over time, and
can adapt to the variation seen in the actual real-world popu-
lation (Figure 1). The approach is two-pronged – both devel-
oping new knowledge about effective clinical practices as
well as modifying existing knowledge and evidence-based
models to fit real-world settings.
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Figure 1: Clinical decision-making – flow diagram
A high-level example of information flow during the clinical
process through an electronic health record (EHR) across
time. Information gleaned at Time 1 can be utilized at Time
2. Data flows from the front-end (clinical information mod-
ule) to a backend EHR database, which can then be pushed
into a data warehouse (DW). The DW can analyze this raw
data and then push information or recommendations back to
the front-end. AI algorithms can “live” in this DW and inte-
grate into an existing clinical workflow, learning over time.

 1.3 Computational approaches to sequential decision mak-
ing
The focus of the current study is to extend the prior work
beyond optimizing treatments at single decision points in clini-
cal settings. This paper considers sequential decision pro-
cesses,  in which a sequence of interrelated decisions must
be made over time, such as those encountered in the treat-
ment of chronic disorders.

Markov decision processes (MDPs) are one efficient tech-
nique for determining such optimal sequential decisions
(termed a “policy”) in dynamic and uncertain environments,
and have been explored in medical decision-making problems
in recent years. MDPs (and their partially observable cous-
ins) directly address many of the challenges faced in clinical
decision-making . Clinicians typically determine the course of
treatment considering current health status as well as some
internal approximation of the outcome of possible future treat-
ment decisions. However, the effect of treatment for a given
patient is non-deterministic (i.e. uncertain), and attempting to
predict the effects of a series of treatments over time only
compounds this uncertainty. A Markov approach provides a
principled, efficient method to perform probabilistic inference
over time given such non-deterministic action effects. Other
complexities (and/or sources of uncertainty) include limited
resources, unpredictable patient behavior (e.g., lack of medi-
cation adherence), and variable treatment response time.
These sources of uncertainty can be directly modeled as
probabilistic components in a Markov model. Additionally,
the use of outcome deltas, averse to clinical outcomes them-

selves, can provide a convenient history meta-variable for
maintaining the central Markov assumption: that the state at
time t depends only on the information at time t-1 . Currently,
most treatment decisions in the medical domain are made via
ad-hoc or heuristic approaches, but there is a growing body
of evidence that such complex treatment decisions are better
handled through modeling rather than intuition alone.

Partially observable Markov decision processes (POMDPs)
extend MDPs by maintaining internal belief states about pa-
tient status, treatment effect, etc., similar to the cognitive
planning aspects in a human clinician. This is essential for
dealing with real-world clinical issues of noisy observations
and missing data (e.g. no observation at a given timepoint).
By using temporal belief states, POMDPs can account for
the probabilistic relationship between observations and un-
derlying health status over time and reason/predict even
when observations are missing, while still using existing meth-
ods to perform efficient Bayesian inference. MDPs/POMDPs
can also be designed as online AI agents – determining an
optimal policy at each timepoint (t), taking an action based
on that optimal policy, then re-determining the optimal policy
at the next timepoint (t+1) based on new information and/or
the observed effects of performed actions.

2. Methods
2.1 Data : Clinical data, including outcomes, treatment infor-
mation, demographic information, and other clinical indica-
tors, was obtained from the electronic health record (EHR).
This sample contained 5,807 patients, primarily consisting of
major clinical depression diagnoses, with a significant num-
ber of patients (~65%) exhibiting co-occurring chronic physi-
cal disorders including hypertension, diabetes, chronic pain,
and cardiovascular disease. In all simulations, 500 randomly
selected patients were used. All other aspects, probabilities,
and parameters for modeling were estimated directly from the
EHR data. In all subsequent simulations, a single physician
agent with a caseload of 500 randomly selected patients was
used. The framework can handle multiple physician agents
(from a programming code standpoint, see Section 2.2), but
at the present time there are no variable behaviors across
physicians (e.g. variable attitudes towards outcome signifi-
cance, where one physician pays a lot of attention to out-
come observations and another does not). The physician
agent must make a treatment decision for each patient at each
timepoint over the course of seven sessions (plus baseline/
intake, max total sessions=8).

The primary outcome of interest used here is the Outcome
Rating Scale (ORS) component of the CDOI assessment,
which is a validated ultra-brief measure of functioning and
symptomology for chronic and acute mental disorders, with
over a decade of research supporting its use in similar set-
tings and populations. The utility metric, which is used to
evaluate the quality of decisions in a model, is cost per unit
change (CPUC), which measures the cost in dollars it takes to
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obtain one unit of outcome change (delta) on a given out-
come. In essence, CPUC is a relative measure of cost-effec-
tiveness of treatment, given as a ratio between costs and
outcome change.

2.2 Framework overview : A general framework overview can
be seen in Figure 2, which is further elaborated in Sections
2.3-2.5 below. The agents (shown in double-line borders) en-
capsulate the characteristics and functions of their respec-
tive real-life counterparts – e.g. patient agents incorporate
individual patient-specific data and individualized transition
models  while physician agents maintain beliefs about pa-
tients’ health status and treatment effects and have decision-
making capabilities.

Figure 2: Framework overview
Figure 2 also displays the general algorithm (implemented in
Python 2.7, www.python.org), where initially patient-specific
MDPs are created from the transition models and physician
agents must incorporate patient-specific evidence/informa-
tion into existing beliefs prior to decision-making at each
timepoint. The decision-making process then recurses down
the MDP search tree, resulting finally in a determination of an
optimal current action and updates to patient belief states.
The algorithm steps are as follows:
1) Create patient and physician agents
2) Create patient-specific MDP
Then, for each timepoint (if not horizon):
3) Calculate current outcome delta, physician agent filters
evidence
4) Determine optimal current action via MDP search tree
5) Perform action and update belief states
6) If action ? not treat, return to step 3

2.3 POMDP decision-making environment : We model the
decision-making environment as a finite-horizon, undiscoun
ted, sequential decision-making process in which the state st
from the state space S consists of a patient’s health status at
time t. At each time step the physician agent makes a decision
to treat or stop treatment (an action at from the binary action
space A={0,1}). Here time corresponds to the number of treat-
ment sessions since the patient’s first visit (typically one
session=one week). The physician agent receives rewards/
utilities, and is asked to pick actions in order to maximize
overall utilities.

Figure 3: Dynamic decision network (DDN)

A dynamic decision network for clinical decision-making. a
= action (e.g. treatment option), s = state (patient’s actual
underlying health status), o = observation (patient’s observed
status/outcome), c = treatment costs, CPUC = utilities/re-
wards (cost per unit change of some outcome measure). The
subscripts represent time slices (e.g. treatment sessions).
Here:
• s = State (patient’s actual status, not directly observable)
• o = Observation (patient’s observed status/outcome, can
be missing)
• a = Action (e.g. treatment option, not treat)
• c = Treatment costs
• CPUC = Utilities/Rewards (in this case, patient’s CPUC)

In our current implementation, health status is taken to be the
delta value (change over time, see Section 2.4) of the CDOI-
ORS (ÄCDOI), given an observation at time t, but more gen-
erally state models could represent underlying characteris-
tics of disease, clinical/demographic characteristics, and in-
dividual genetic predispositions. States – actual, st, and be-
lief states, bt (see below) – are derived by discretizing con-
tinuous CDOI delta values into five discrete bins: High Dete-
rioration (ÄCDOI < -4), Low Deterioration (-4 <= ÄCDOI < -
1), Flatline/Stable (-1 <= ÄCDOI <= 1), Low Improvement (1 <
ÄCDOI <= 4) and High Improvement (ÄCDOI > 4). These
bins are derived from research-validated clinical categoriza-
tion of significant outcome delta classes for CDOI-ORS
We model the effects of actions on the state using a transi-
tion model (TR) that encodes the probabilistic effects of vari-
ous treatment actions:

(1)

The physician agent’s performance objective is to maximize
the improvement in patient health, as measured by the change
in CDOI-ORS score at the end of treatment, while minimizing
cost of treatment (e.g. by stopping treatment when the prob-
ability of further improvement is low). These two competing
objectives are combined via the cost per unit change (CPUC)
metric that incorporates both outcome delta (change over
time) and treatment costs. Treatment strategies with low
CPUC are cost effective (high utility). An optimal strategy *
that minimizes CPUC is given as:

(2)
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where CPS=cost per service for a given session, CT is a ran-
dom variable denoting accumulated cost at the end of treat-
ment, E indicates expected value (since we are calculating
over future events), and ÄCDOI(ð) is calculated as:

(3)

where CDOIT is a random variable denoting the CDOI-ORS
value at the end of treatment. The expectation is taken over
future patient health trajectories up to a finite horizon T, here
taken to be T=8 treatments (based on the typical average
number of sessions amongst Centerstone’s outpatient popu-
lation).
In all cases, the treatment decision must be based on the
belief state rather than the true underlying state (which can-
not be directly observed) – that is, a strategy is defined as a
map from belief states to actions: : 2S A. In other words, the
physician agent’s reasoning is performed in a space of belief
states, which are probability distributions over the patient’s
health status, bt(s)=P(st=s).
Unconditional on observations, the next belief state, bt+1, is
predicted from the prior belief (over all possible prior states)
using the following exact equation:

(4)

By repeated application of this predict operation our system
can compute forecasts of the patient’s health status into the
future.
In our problem, observations ot are drawn from the observa-
tion space O = {missing} CDOI. In the case of a missing
observation, ot = {missing}, the belief bt(s) is maintained as
is after the observation. This provides a probabilistic obser-
vation model, which defines the relationship between the
true underlying state and possible observations:

(5)

Upon receiving an observation ot , we find the posterior be-
lief over the patient’s state using the update operation, which
uses Bayes rule to derive the backward relationship from an
observation to the state distribution:

(6)

where Z is a normalization factor equal to the unconditional
probability of observing ot.

2.4 Estimation of transition models : The goal of the transi-
tion model is to use the history of health status – i.e. outcome
delta – to predict the probability distribution of future health
states on the subsequent time step. Let ht denote the history
of observations (o1,…,ot). We compare three model classes
for predicting the change in CDOI-ORS from the current to
the next step: CDOIt = CDOIt+1- CDOIt.

1) 0th order – a raw stationary distribution over CDOIt inde-
pendent of history (i.e. the probability of treatment effect,
regardless of improvement/deterioration seen thus far):
P(CDOIt | ht) = P(CDOIt)

2) 1st order autoregressive (Local) – the distribution over
CDOIt depends only on change since the previous timepoint
(local change): P(CDOIt | ht) = P(CDOIt | CDOIt-1).

3) Global average – the distribution over CDOIt depends on
the entire patient history (i.e. delta since baseline): P(CDOIt
ht) = P(CDOIt | (CDOIt-CDOI0)).

The 0th order model ignores any effect of the history on
future patient outcomes and treats each patient like a new
average patient regardless of previous observations. the 0th
order model still assumes they are just as likely to improve in
the future. On the other hand, the 1st order local model uses
the short-term trajectory of prior improvement/deterioration
in order to gain somewhat better forecasting ability, but only
since the most recent timepoint (previous treatment session).
The global averaging technique looks at trends over a longer
time horizon (change since baseline, t=0). It provides the most
comprehensive measure but is less sensitive to recent
changes, which can be significant for real-world treatment
decisions.

For each transition model class, we build a discrete condi-
tional probability table over the values of the independent
variable using observed statistics from our EHR data (in other
words, using a separate sample of patients from the EHR, we
estimate the transition probabilities needed for the model).
To obtain sufficient sample size for the estimation procedure,
we bin deltas into 5 bins (High Deterioration, Low Deteriora-
tion, Flatline/Stable, Low improvement, High Improvement)
based on research-validated clinical categories.

2.5 Decision-making strategies
2.5.1 MDP models : To determine optimal actions via the
DDN, we compute an optimal treatment strategy via explora-
tion of a belief-space search tree (MDP search tree). Here, we
present an online approach where the system continually
plans, executes, observes, and re-plans the optimal treatment
strategy from any given timepoint [33]. The MDP/POMDP
search tree, also sometimes referred to as a stochastic deci-
sion tree [34], explores the beliefs (b) obtained for all pos-
sible actions (a) and probabilistic treatment outcomes (ob-
servations, o) out into the future (Figure 4).

We then make a backwards pass to compute the optimal de-
cisions at each decision node that optimizes CPUC. The first
step in this pass computes the overall CPUC at leaves and
terminal nodes. Then, we recursively backup the optimal
CPUC for interior nodes all the way to the root. The backup
operation for chance nodes calculates the expected CPUC
over its children (based on probabilities), while at decision
nodes the backup picks the action that leads to the optimal
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(in this case, minimal) CPUC for its subtree. Once this opera-
tion is complete, we can compute the optimal strategy. The
optimal strategy is a subtree obtained by keeping all children
of chance nodes and the single child corresponding to the
optimal action at each decision node. This optimal strategy
represents a treatment plan given current information.

(7)

An example MDP search tree for clinical decision-making.
At each layer/time slice, we have a series of decision and
chance (or terminal) nodes. Decision nodes represent choices
of actions (a, given k possible actions), while chance nodes
represent possible resulting observations (o, given m pos-
sible observations). Terminal nodes present a utility mea-
sure (CPUC, represented in dollars). As none of these ac-
tions or observations has occurred yet, we must use probabi-
listic beliefs (b) at each planning step.

Where the various branches, b, can relate to possible obser-
vations, o={o1…om}, at the decision nodes and actions,
a={a1…ak}, at the probabilistic nodes. Each node contains
some utility value (here a CPUC value shown in dollars).

A primary challenge in this approach is exploring the large
search tree that can result. Here, we consider 5 observation
bins and a “stop treatment” action with no subsequent
branches, resulting in a search tree with branching factor = 5
and depth = 10 and the generation of over 100,000 belief states
in the worst case. While tractable for the problem at hand,
more complex decision problems – such as larger state spaces,
action types, or time frames – may require approximate solu-
tions.

2.6 Simulation analysis approach : For purposes of analysis,
simulation experiments were performed across multiple per-
mutations of the transition and decision-making models laid
out in Sections 2.4 and 2.5 (henceforth termed constructs).
We also considered datasets with and without missing ob-
servation points.

Additionally, for the MDP model solved via DDN/search tree,
the significance of the outcomes was varied via an outcome
scaling factor (OSF) that adds in scaled outcome values {0-
1} as an additional component of the utility metric. The out-
comes (current delta) are scaled and flipped based on the

maximum possible delta for a patient at a given timepoint
(deltamax), so that higher values (near 1) are worse than
lower values (given that we are attempting to minimize CPUC):

3. Results
3.1 General results : Nearly 100 different constructs were
evaluated during this study. For brevity, a sampling of the
main results is shown in Table 1 (with OSF=0). In general, the
purely probabilistic decision-making models performed
poorly, and are not shown here. In all tables, results are based
averages/percentages across all patients (n=500, see Section
2.1) in each construct simulation. As defined in Section 2.3,
the goal here (i.e. optimality) is defined as maximizing patient
improvement while minimizing treatment costs, which equates
to minimizing CPUC.

Additionally, we would prefer models that maintain reason-
ably high average final delta values and lower standard de-
viations of delta values.

Table 1 shows the results of the Hard Stop (i.e. case rate) and
the Raw Effect (i.e. fee-for-service) decision models first. It
should be noted that – for the former – CPUC is reduced but
still generally higher than other decision making approaches
while outcomes are very low, and that – for the latter – out-
comes are improved but still generally lower than other deci-
sion making approaches while CPUC is significantly higher.
In short, neither is optimal.

1Missing observation
2Cost per Unit Change
3Final Delta = change in outcome from baseline to end of
treatment
4Percent of patients receiving maximum number of treatment
sessions

3.2 MDP variation in outcome scaling factor : Since the MDP
decision-making approaches consider utilities inherently as
part of their decision-making approach, they provide addi-
tional opportunities for model refinement over other ap-
proaches, such as the simpler Max Improve model (Section
3.1). One way to refine the model is by adjusting the outcome
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scaling factor (OSF, Section 2.6). The results of such adjust-
ment for the MDP model (using the global transition model
and inclusion of missing observations) are shown in Table 2.
Additionally, we ran the same experiment on a variation of the
MDP model which takes the action with maximum probability
(MaxProb) at each chance node, rather than the average/ex-
pected values (see Section 2.5.1). This is shown in Table 3.

Table 2: Outcome scaling – normal MDP
1Missing observation
2Cost per unit change
3Final Delta = change in outcome from baseline to end of
treatment
4Percent of patients receiving maximum number of treatment
sessions

1Missing observation
2Cost per unit change
3Final Delta = change in outcome from baseline to end of
treatment
4Percent of patients receiving maximum number of treatment
sessions

Table 3: Outcome scaling – MaxProb MDP

1Missing observation
2Cost per unit change
3Final Delta = change in outcome from baseline to end of
treatment
4Percent of patients receiving maximum number of treatment
sessions

In Table 2, we can see that adjusting the OSF from 0 to 10
results in increasing outcome deltas, as well as increasing
CPUC’s. For the normal MDP, we appear to reach some sort of
maxima in outcomes around OSF=3 or 4 (which is reflected in

the MaxProb MDP below). After this, CPUC continues to
rise, but outcome deltas show minimal improvement, even at
OSF=10 and beyond. Effects on CPUC and outcome delta for
both models using OSF ranging [0,15] can be seen in Figure
5. We can see in table 3 that the MaxProb MDP show little
change across OSF values in terms of CPUC or outcome del-
tas. This is probably evidence of some global maxima for
CPUC ̃  $220-225 and outcome delta ̃  6.25-6.35. Existence of
such maxima should be expected given the optimization-prob-
lem nature of the current framework. It does suggest that
such problems may be ripe for application of other optimiza-
tion techniques for determining model parameters such as
OSF or action/treatment decision thresholds.

It should be noted that with OSF=3, the normal MDP obtains
CPUC=$224 and outcome delta=6.24 in 4.68 treatment ses-
sions. This appears to be an optimal decision-making model
across all model formulations given both CPUC and outcome
deltas. It also vastly outperforms the aforementioned treat-
ment-as-usual case rate/fee-for-service models (see Section
3.1). Essentially, we can obtain approximately 50% more im-
provement (outcome change) for roughly half the costs.
Figure 5: Outcome scaling effects

The figure shows the effect of different values of the OSF
parameter on CPUC (top) and outcome delta, i.e. ÄCDOI
(bottom), for both the MDP-Normal and MDP-MaxProb Mod-
els. The delta values level off around ̃  6.25-6.35 while CPUC
values continue to increase.

4. Discussion
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4.1 Summarization of findings
The goal in this paper was to develop a general purpose (non-
disease-specific) computational/AI framework in attempt to
address fundamental healthcare challenges – rising costs,
sub-optimal quality, difficulty moving research evidence into
practice, among others. This framework serves two potential
purposes:
1) A simulation environment for exploring various healthcare
policies, payment methodologies, etc.
2) The basis for clinical artificial intelligence – an AI that can
“think like a doctor”

This framework utilizes modern computational approaches to
learn from clinical data and develop complex plans via simula-
tion of numerous, alternative sequential decision paths. It
determines optimal actions based on what has been observed
so far, the beliefs inferred from those observations, and what
we expect might happen in the future. It must do so in a dy-
namic environment as an online agent – which continually
plans, observes, and re-plans over time as evidence/facts
change. The framework is structured as a multi-agent system,
which in future work has potential to account for the various
conflicting and synergistic interactions of various compo-
nents in the healthcare system.

The results shown here demonstrate the feasibility of such
an approach relative to human decision-making performance.
Even in its early stages of development, such an AI frame-

work easily outperforms the current treatment-as-usual case-
rate/fee-for-service models of healthcare (Section 3.1). So-
phisticated modeling approaches utilizing MDPs and DDNs
can be further tweaked to provide finer control over the util-
ity input of higher outcomes or lower costs (Section 3.2),
providing robust tools for simulation and AI development in
the medical domain.

4.3 Conclusion
At the end of the day, if we can predict the likely result of a
sequence of actions/treatment for some time out into the fu-
ture, we can use that to determine the optimal action right
now. As recently pointed out by the Institute of Medicine,
does it make sense to continue to have human clinicians
attempt to estimate the probabilistic effects of multiple ac-
tions over time, across multitudes of treatment options and
variable patient characteristics, in order to derive some intu-
ition of the optimal course of action? Or would we be better
served to free them to focus on delivery of actual patient care
? The work presented here adds to a growing body of evi-
dence that such complex treatment decisions may be better
handled through modeling than intuition alone. Furthermore,
the potential exists to extend this framework as a technical
infrastructure for delivering personalized medicine. Such an
approach presents real opportunities to address the funda-
mental healthcare challenges of our time, and may serve a
critical role in advancing human performance as well.

EFFICACY OF GPS IN TECHNOLOGY
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ABSTRACT: Global Positioning System (GPS) is the only system today able to show one’s own position on the earth any time
in any weather, anywhere. Now a day’s GPS playing a vital role in technology and lot of research also is going on. In this paper
we will focus about concepts of GPS and satellite based navigation system, the different segments of GPS. The various errors
that degrade the performance of GPS are also included. DIFFERENTIAL GPS, which is used to improve the accuracy of
measurements, is also studied. The need, working and implementation of DGPS are discussed at length. Finally, the paper ends
with advanced application of GPS and future areas in which it can be focused.

Keywords:  GPS, Waypoints, Routes, Trackback

Introduction : The Global Positioning System (GPS) is a satel-
lite-based navigation system.  System made up of a network
of 24 satellites placed into orbit by the U.S. Department of
Defense. GPS was originally intended for military applications,
but in the 1980s, the government made the system available
for civilian use. GPS works in any weather conditions, any-
where in the world, 24 hours a day. There are no subscription
fees or setup charges to use GPS. GPS satellites are powered
by solar energy. They have backup batteries onboard to keep
them running in the event of a solar eclipse, when there’s no
solar power. Small rocket boosters on each satellite keep them
flying in the correct path. The 24 satellites that make up the
GPS space segment are orbiting the earth about 12,000 miles
above us. They are constantly moving, making two complete

orbits in less than 24 hours. These satellites are travelling at
speeds of roughly 7,000 miles an hour.
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Aim: To know the importance of GPS in Upgrading Technol-
ogy.

Objectives:
1. Why GPS
2. How to apply GPS in Different fields

Scope: Application of advanced technology in different fields
so that common man can handle the situations with the help
of new available techniques like GPS.

Global Position System: The Global Positioning System (GPS)
is a worldwide radio-navigation system formed from a con-
stellation of 24 satellites and their ground stations.  GPS uses
these “man-made stars” as reference points to calculate po-
sitions accurate to a matter of meters. In fact, with advanced
forms of GPS can make measurements to better than a centi-
meter. In a sense it’s like giving every square meter on the
planet a unique address. GPS receivers have been miniatur-
ized to just a few integrated circuits and so are becoming very
economical. And that makes the technology accessible to
virtually everyone.  These days GPS is finding its way into
cars, boats, planes, construction equipment, movie making
gear, farm machinery, even laptop computers.

These radio signals carry satellite time ticks, which are kept
accurate by on-board atomic time measurements. The GPS
receiver calculates the distance to each one of the satellites
by the amount of time delay and the velocity of radio waves
in both free spaces as well as through the atmosphere and
ionosphere at certain elevations off the horizon. The misno-
mer is to call these calculations “triangulation.” Since we are
not taking bearings on the satellites, but rather measuring
time delay, this is technically called “trilateration.”

Once the GPS has calculated a position fix, usually have any-
where from five to twelve satellites in view. The receiver will
then continuously select the best satellites in view to update
position. Although a GPS receiver needs four satellites to
provide a three-dimensional (3D) fix, it can maintain a two-
dimensional (2D) fix with only three satellites. A three-dimen-
sional fix means the unit knows its latitude, longitude, and
altitude, while a two-dimensional fix means the unit knows
only its latitude and longitude.

WORKING OF GPS: The principle behind GPS is the
measurement of distance (or “range”) between the receiver
and the satellites. The satellites also tell us exactly where
they are in their orbits above the Earth. Four satellites are
required to compute the four dimensions of X, Y, Z (posi-
tion) and Time. GPS receivers are used for navigation,
positioning, time dissemination, and other research.

One trip around the Earth in space equals one orbit. The
GPS satellites each take 12 hours to orbit the Earth. Each
satellite is equipped with an accurate clock to let it broad-
cast signals coupled with a precise time message. The
ground unit receives the satellite signal, which travels at
the speed of light. Even at this speed, the signal takes a
measurable amount of time to reach the receiver. The dif-
ference between the time the signal is sent and the time it
is received, multiplied by the speed of light, enables the
receiver to calculate the distance to the satellite. To mea-
sure precise latitude, longitude, and altitude, the receiver
measures the time it took for the signals from four sepa-
rate satellites to get to the receiver

It works something like this: If we know our exact distance
from a satellite in space, we know we are somewhere on the
surface of an imaginary sphere with radius equal to the dis-
tance to the satellite radius. If we know our exact distance
from two satellites, we know that we are located somewhere
on the line where the two spheres intersect. And, if we take
a third measurement, there are only two possible points where
we could be located. By taking the measurement from the
fourth satellite we can exactly point out our location.

GPS ELEMENTS:  GPS has 3 parts: the space segment, the
user segment, and the control segment. The space segment
consists of 24 satellites, each in its own orbit 11,000 nautical
miles above the Earth. The user segment consists of receiv-
ers, which can hold in hand or mount in car. The control
segment consists of ground stations (five of them, located
around the world) that make sure the satellites are working
properly.

* Space segment: The complete GPS space system includes
24 satellites, 11,000 nautical miles above the Earth, which
take 12 hours each to go around the Earth once (one orbit).
They are positioned so that we can receive signals from six of
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them nearly 100 percent of the time at any point on Earth.
There are six orbital planes (with nominally four Space Ve-
hicles in each), equally spaced (60 degrees apart), and in-
clined at about fifty-five degrees with respect to the equato-
rial plane.

Satellites are equipped with very precise clocks that keep
accurate time to within three nanoseconds. This precision
timing is important because the receiver must determine ex-
actly how long it takes for signals to travel from each GPS
satellite. The receiver uses this information to calculate its
position.

The first GPS satellite was launched in 1978. The first 10
satellites were developmental   satellites, called Block I. From
1989 to 1993, 23 production satellites, called Block II, were
launched. The launch of the 24th satellite in 1994 completed
the system.

* Control Segment: The control segment consists of a world-
wide system of tracking and monitoring stations. The moni-
tor stations measure signals from the GPS satellites and
relay the information they collect to the Master Control
Station. The Master Control Station uses this data to com-
pute precise orbital models for the entire GPS constellation.
This information is then formatted into updated navigation
messages for each satellite.

* User Segment: The user segment consists of the GPS re-
ceivers, processors and antennas utilized for positioning and
timing by the community and military. Users figure their
position on the earth by measuring their distance to a group
of satellites in space. The user’s receiver measures the time
delay for the signal to reach the receiver.

DIFFERENTIAL GPS:
Need for DGPS:  As the GPS receivers use timing signals
from at least four satellites to establish a position, each of
those timing signals is going to have some error or delay,
depending on what sort of perils have befallen it on its trip
down to receiver. Since each of the timing signals that go into
a position calculation has some error, that calculation is go-
ing to be a compounding of those errors.

The sheer scale of the GPS system solves the problem. The
satellites are so far out in space that the little distances we
travel here on earth are insignificant. So if two receivers are
fairly close to each other, say within a few hundred kilome-
ters, the signals that reach both of them will have traveled
through virtually the same slice of atmosphere, and so will
have virtually the same errors.

Working: The underlying premise of differential GPS (DGPS)
is that any two receivers that are relatively close together will
experience similar atmospheric errors. Differential GPS involves
the cooperation of two receivers, one that’s stationary and
another that’s roving around making position measurements.
The reference receiver has no way of knowing which of the

many available satellites a roving receiver might be using to
calculate its position, the reference receiver quickly runs
through all the visible satellites and computes each of their
errors. Then it encodes this information into a standard for-
mat and transmits to the roving receivers. It’s as if the refer-
ence receiver is saying: “OK everybody, right now the sig-
nal from satellite #1 is ten nanoseconds delayed, satellite
#2 is three nanoseconds delayed, and satellite #3 is sixteen
nanoseconds delayed...” and so on. The roving receivers
get the complete list of errors and apply the corrections for
the particular satellites they’re using.
Implementing DGPS: The three main methods currently used
for ensuring data accuracy are real-time differential cor-
rection, reprocessing real-time data, and post processing.

1. Real-Time DGPS :  Real-time DGPS occurs when the base
station calculates and broadcasts corrections for each sat-
ellite as it receives the data. As a result, the position dis-
played and logged to the data file of the roving GPS re-
ceiver is a differential corrected procedure.

2. Reprocessing Real-Time Data : A satellite can be so low
on the horizon that it provides only a weak signal, which
causes spikes in the data. Reprocessing real-time data re-
moves these spikes and allows real-time data that has been
used in the field for navigation or viewing purposes to be
made more reliable before it is added to a GIS.

3. Post processing Correction: Differentially correcting GPS
data by post processing uses a base GPS receiver that logs
positions at a known location and a rover GPS receiver
that collects positions in the field. Differential GPS or
“DGPS” can yield measurements good to a couple of meters
in moving applications and even better in stationary situa-
tions. With it, GPS becomes more than just a system for navi-
gating boats and planes around the world. It becomes a uni-
versal measurement system capable of positioning things
on a very precise scale.

How accurate is GPS: Today’s GPS receivers are extremely
accurate, thanks to their parallel multi-channel design.
Garmin’s 12 parallel channel receivers are quick to lock
onto satellites when first turned on and they maintain strong
locks, even in dense foliage or urban settings with tall build-
ings. Certain atmospheric factors and other sources of er-
ror can affect the accuracy of GPS receivers. Garmin® GPS
receivers are accurate to within 15 meters on average.
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Newer Garmin GPS receivers with WAAS (Wide Area Aug-
mentation System) capability can improve accuracy to less
than three meters on average. No additional equipment or
fees are required to take advantage of WAAS. Users can also
get better accuracy with Differential GPS (DGPS), which cor-
rects GPS signals to within an average of three to five meters.
The U.S. Coast Guard operates the most common DGPS cor-
rection service.

There are two basic types of GPS re-
ceivers on the market today that adapt
to the motorcycle community. The origi-
nal and still popular models are those
that show waypoints, routes, distance
and time information, track, heading and
“trackback” routes. These GPS receiv-
ers are less expensive then “map
Based” GPS models and generally will
provide all the needed information to
navigate in the dual sport environment.
They are simple to use, effective, and
have been in use for many years.

Many of the GPS manufactures are
now introducing the “map Based”
GPS receivers the model is Garmin
GPSIII model. The road map is vis-
ible at all times and one can observe
their movement across the map from
waypoint to waypoint on a pre-de-

termined route. The map base model provides greater naviga-
tion capability as one can see terrain features, roads, lakes,
seashore and other major map features.

* Waypoints:  Waypoints are specific locations on the earth’s
surface that the user designates by entering a latitude/longi-
tude and giving that location a name or number (or symbol).
One may enter hundreds of waypoints into their GPS memory.
There are a number of methods to use:
1. Take the lat/lon off a map sheet. (Least accurate unless one
has a large scale map)
2. Use a map program like Delorme’s “Map-n-Go” or “Street
Atlas” to obtain lat/lon’s (one may place lat/lon’s on a map or
screen at any point one chooses.
3. Use Microsoft’s “Virtual Globe”. The program will show
lat/lon for any place position the map pointer.
4. with the map based GPS (like Garmin’s GPSIII) one can
make a waypoint simply by placing the base map pointer any-
where on the map and pressing “enter.”

* Routes: Routes are specific directions from one place to
other using pre-entered waypoints to define the route. The
advantage of making a route is that it gives one overall dis-
tance, leg distances, leg times, arrival times, and total time for
the route, etc.

* Trackback: It simply allows one to press the “trackback”
button and receive instructions on how to return to the origi-
nal start point from ones present location. Trackback routes
may also be “saved” and used again to follow a particular
route or even uploaded to a computer and printed out on a
map for others to use.

Advantages and Disadvantages
Advantages:
1. A gps system comes with a “panic” button. When this
button is pressed an operator at the   gps carrier can listen in
on the conversation and either helps out or alert the authori-
ties. This will keep safe in case of accidents or hi jacks.
2. If vehicle is ever stolen the gps system will track the ve-
hicle and the authorities will be able to get it back in no time.
3. A gps system in a car, boat, plane or haversack will ensure
they never lost.
4. A gps system streamlines supply chains and truck move-
ments. The system can track goods at any point of time and
accurately predict when goods will reach their destination.
5. Gps systems are used to detect structural problems in build-
ings and roads and to predict disasters like earthquakes and
so on.
6. A gps system can be used to locate a lost child, pet or
family. The device is quite small and is like a watch or button
on a collar.

Disadvantages: GPS can provide worldwide, three-dimen-
sional positions, 24 hours a day, in any type of weather. How-
ever, the system does have some limitations. There must be a
relatively clear “line of sight” between the GPS antenna and
four or more satellites. Objects, such as buildings, overpasses,
and other obstructions, that shield the antenna from a satel-
lite can potentially weaken a satellite’s signal such that it
becomes too difficult to ensure reliable positioning. These
difficulties are particularly prevalent in urban areas. The GPS
signal may bounce off nearby objects causing another prob-
lem called multipath interference.

Suggestions for the Future GPS:External sensing devices
will augment GPS data collection. This auto-toggle-gps fea-
ture makes sense for the navigation application. It really like
to have an application that could potentially enable GPS and
keep pumping accurate location information over the net-
work overriding whatever we do through settings?
1. Laser guns attached to a GPS receiver can do offsets too
hard to reach features. A three-dimensional GPS position with
attached features and attributes is provided. The laser gun
reduces data collection costs and speeds data gathering.
2. Digital cameras are the next external sensing wave. The
digital image is a valuable feature attribute for GIS display
and query. GPS positions can be joined to scientific data
collected by temperature probes and magnetometers.
3. As with any new technology, progress brings risk, and
GPS potentially could be used to aid smugglers, terrorists, or
hostile forces. The Pentagon made the GPS system available
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for commercial use only after being pressured by the compa-
nies that built the equipment and saw the enormous potential
market for it.
4. GPS satellites now broadcast two signals: a civilian signal
that is accurate to within 100 feet and a second signal that
only the military can decode that is accurate to within 60 feet.
The Pentagon has also reserved the ability to introduce er-
rors at any time into the civilian signal to reduce its accuracy
to about 300 feet.

Conclusion: GPS, a satellite based navigation system, thus
can be used to determine the position of an object on earth.
As discussed above, its application field is vast and new
applications will continue to be created as the technology
evolves. GPS can also interface with other similar projects
such EU’s GALILEO to account for unpredictable applica-

tions. Thus, the GPS constellation, like manmade stars in the
sky, can be used for guiding and navigation.
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ABSTRACT: An ad hoc network is a collection of wireless mobile nodes dynamically forming a temporary network without the
use of any existing network infrastructure or centralized administration. In wireless research area, efficient routing algorithm
can provide remarkable benefits in Ad-hoc networks, including higher through, lower average end-to-end delay, less number
of dropped data packet and generally better performance in network. According to our reference, the On-demand protocols:
AODV and DSR along with traditional proactive DSDV protocol. The result obtained the On-demand protocols: AODV and
DSR perform much better than the Table-driven DSDV protocol.

KEYWORDS: Qualities of service (QoS), end-to-end delay, throughput, packet loss

1. INTRODUCTION: In ad hoc networks, each mobile node
operates not only as a host but also as a router, forwarding
packets for other mobile nodes in the network that may not be
within direct wireless transmission range of each other.  Each
node participates in ad hoc routing protocols that allow it to
discover “multi-hop” paths through the network to any other
node. The advantages of such a network are robustness,
flexibility etc. Quality of Service (Qos) means that the network
should provide some kind of guarantee or assurance about
the level or grade of service provided to an application.

2. MOBILE AD-HOC NETWORK : A Mobile Ad Hoc Network
(MANET) is an autonomous system of nodes connected by
wireless links. They are self-organizing and self-configuring
multihop wireless networks [5]. The network’s wireless
topology may dynamically change in an unpredictable manner
since nodes are free to move. Each node equipped with a
wireless transmitter and a receiver with an appropriate antenna.
 In mobile ad hoc networks where there is no infra structure
support as in the case with wireless network and since a des-
tination node might be out of range of a source node trans-
mitting packets; a routing procedure is always needed to find
a path So as to forward the packets appropriately between
the source and destination.

3. CLASSIFICATION OF AD-HOC NETWORK
   Ad hoc networks are classified as follows:-

1 Table-Driven Routing Protocols or Proactive
Table –Driven Routing Protocols attempt to maintain
consistent, up-to-date routing information from each node to
every other node in the network [4]. The routing information
is kept in a number of different tables and they respond to
changes in network topology by propagating updates
throughout the network in order to maintain a consistence
network view. The proactive protocols are not suitable for
larger networks, as they need to maintain node entries for
each and every node in the routing table of every node [6].
This causes more overhead in the routing table leading to
consumption of more bandwidth.
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3.1.1 Destination Sequenced Distance Vector (DSDV)
 DSDV is a proactive table driven algorithm based on classic
Bellman-Ford routing. In proactive protocols all nodes learn
the network topology before a forward request comes in. In
DSDV protocol each node maintains routing information for
all known destinations [7]. The routing information is updated
periodically. Each node maintains a table, which contains
information for all available destinations, the next node to
reach the destination, number of hops to reach the destination
sequence number. The nodes periodically send this table to
all neighbours to maintain the topology, which adds to the
network overhead. Each entry in the routing table is marked
with a sequence number assigned by destination node. The
sequence numbers enable the mobile nodes to distinguish
stale routs form new ones, thereby avoiding the formation of
routing loops.

Advantages of DSDV
DSDV protocol guarantees loop free paths.
We can avoid extra traffic with incremental updates instead
of full dump updates.
Count to infinity problem is reduced in DSDV.

Disadvantages of DSDV
Wasted of bandwidth due to unnecessary advertising of
routing information even if there is change in the network
topology.
It is difficult to determine time delay for the advertisement of
routes.
DSDV does not support Multi Path Routing.

3.1.2 Wireless Routing Protocols (WRP) : The WRP is
proactive uncast routing protocols for mobile ad hoc network.
Each node maintains four tables: distance table, routing table,
link cost table, Message Retransmission List table (MRL) [8].
MRL contains sequence number of update message, a
retransmission counter and a list of updates sent in update
sent message [9]. Nodes inform each other of link changes
using update message. Node send update messages after
processing updates from their neighbours or after detecting
change in the link. It’s one of the advantage is, it avoids
“count to infinity” problem [10].

3.2 On Demand Routing Protocols or Reactive: Reactive
protocols do not maintain routing information or routing
activity at the network nodes if there is no communication.  If
a node wants to send a packet to another nodes then these
protocols searches for the route in an on-demand manner and
establishes the connection in order to transmit or receive the
packet [4]. The route discovery usually occurs by flooding
the route request packet throughout the network.

3.2.1Dynamic Source Routing (DSR) : DSR is proactive
protocol i.e. it does not use periodic advertisement. Source
routing is a routing technique in which the sender of packet
determines the complete sequence of nodes through which
the packet has to pass; the sender explicitly lists this route in

the packet header, identifying each forwarding hop by the
address of next node to which transmit the packet on its way
to the destination host [8].

3.2.2 Ad Hoc On-Demand Distance
Vector Routing (AODV) : AODV is a combination of both
DSDV and DSR. It borrows the basic on-demand mechanism
of route discovery and route maintenance from DSR, plus the
use of hop-by-hop routing, sequence numbers, and periodic
beacons from DSDV. It uses destination sequence numbers
to ensure loop freedom at all times and by avoiding the
Bellmen Ford count to infinity problem offers quick conver-
gence when the ad hoc network topology changes [1].

Advantages of AODV
Because of its reactive nature, AODV can handle highly
dynamic behaviour of vehicle Ad-hoc network.
Used for both unicasts and multicasts using the ‘J’ (Join
multicast group) flag in the packets.

Disadvantages of AVODV
No reuse of routing info: AODV lacks an efficient route
maintenance technique.
The routing info is always obtained on-demand, including
of common case traffic.

4. QoS PERFORMANCE
4.1 Packet Loss: The protocols maintain a send buffer of 64
packets. It contains all data packets waiting for a route, such
as packets for which route discovery has started, but no
reply has arrived at. To prevent buffering of packets indefi-
nitely, packets are dropped if they wait in the send buffer for
more than 30s.All packets (both data and routing) sent by
the routing layer are queued at the interface queue until the
MAC layer can transmit them. The interface queue has a
maximum size of 100 packets and is maintained as a priority
queue with two priorities each served in FIFO order. Routing
packets get higher priority than data packets.

4.2 Average End-to-End delay: Average end-to-end delay in-
cludes all possible delays caused by buffering during route
discovery latency, queuing at the interface queue, retrans-
mission delays at the MAC and propagation and transfer
times of data packet.

4.3 Throughput: Also called packet delivery ratio, this is the
ratio of the number of the packets received by the CBR sink
to the number of packets set by the CBR source, both at the
application layer. Packets that are sent but not received are
lost in the network due to malicious drops, route failures,
congestion, and wireless channel losses. A higher through-
put will directly impact the user’s perception of the quality of
service.

5. Comparison of QoS Parameters
5.1 Throughput vs. Node : DSDV shows higher throughput
than the DSR and AODV since its routing overhead is less
than others. The rate of packet received for AODV is better
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than the DSDV.

Table 1:Throughput (kbps) for 20 nodes for 1-Agent and 1-
Sink as in [2]

Figure1: Throughput for Routing protocols in 20 nodes.

5.2 Packet Dropped vs. Node: Mainly packet drop occurs due
to the end of the TTL (Time To Live). If a protocol takes much
time to decide destination path then the packets having short
life time, fall into victim to dropped. Efficient protocols can
wisely find out routing direction the packets dropping rate
reduces for them. The dropped packet for DSR is less than
that of DSDV, AODV has no periodic updates existing DSR.
Table 2: Packet loss (No. of nodes) for 20 nodes for 1-
Agent and 1-Sink as in [2]

Figure2: Packet Loss for routing protocols for 20 nodes

5.3 End-to-End delay: DSDV which is a table-driven proactive
routing protocol completely wins over the on-demand reactive
routing protocols AODV and DSR. Since DSDV proactively
keeps the routes to all destinations in its table it does not
have to initiate the route request process as frequently as in
AODV and DSR while sending protocol. Hence on average
DSDV clearly has less delay. Now we can easily observe that
DSR is worst protocol in terms of delay. At high mobility and
more networks load (512 bytes packets at 3packets/sec)
aggressive route catching strategy of DSR fails
Table 3: Delay (sec) for 20 nodes for 1-Agent and 1-Sink
as in [2]

Figure3: Delay of routing protocols in 20 nodes

Table 4:Performance of Routing Protocols in 30sec

Table 5: Performance of Routing Protocols in 50sec
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Table 6: Performance of Routing Protocols in 70sec

6. CONCLUSION : DSDV shows higher throughput than the
DSR and AODV since its routing overhead is less than others.
The rate of packet received for AODV is better than the DSDV.
The dropped packet for DSR is less than that of the DSDV.
AODV has not periodic updates exist in DSR. DSDV routing
protocol consumes more bandwidth, because of the frequent
broadcasting of routing updates. While AODV is better than
DSDV as it does not maintain any routing tables at nodes
which results in less overhead and more bandwidth. It can be
assumed that DSDV routing protocols works better for smaller
networks but not for larger networks.

In the end-to-end delay, DSDV which is a table driven proactive
routing protocol completely wins over the On-Demand
reactive routing protocols AODV and DSR. Since DSDV
proactively keeps the routes to the entire destination in its
table it does not have to initiate the route request process as
frequently as in AODV and DSR while sending packets. Hence
on an average DSDV clearly has less delay. It can be observed
that DSR is the worst protocol in terms of delay.

So, my conclusion is that, a combination of DSR and DSDV
would result in protocol with better performance than either
of the two.

7. FUTURE SCOPE: For the future work, this area will
investigate not only the comparison between AODV, DSDV
and DSR routing protocols in grid but more on the vast areas.
Routing protocol in grid environment is a rather hot concept

in computer communication. May be for the future we would
be able to focus more on security issues. Security must be
handled in a distributed fashion.
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DATA CLUSTERING ,VARIOUS ALGORITHMS AND ITS APPLICATIONS
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Abstract. Cluster analysis aims at identifying groups of similar objects and, therefore helps to discover distribution of patterns
and interesting correlations in large data sets. It has been subject of wide research since it arises in many application domains
in engineering, business and social sciences. Especially, in the last years the availability of huge transactional and experimental
data sets and the arising requirements for data mining created needs for clustering algorithms that scale and can be applied in
diverse domains. This paper introduces the fundamental concepts of clustering while it surveys the widely known clustering
algorithms in a comparative way. Moreover, it addresses an important issue of clustering process regarding the quality
assessment of the clustering results. This is also related to the inherent features of the data set under concern. A review of
clustering validity measures and approaches available in the literature is presented. Furthermore, the paper illustrates the
issues that are under-addressed by the recent algorithms and gives the trends in clustering process.

Keywords: clustering algorithms, unsupervised learning, cluster validity, validity indices.
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1. Introduction: Clustering is one of the most useful tasks in
data mining process for discovering groups and identifying
interesting distributions and patterns in the underlying data.
Clustering problem is about partitioning a given data set into
groups (clusters) such that the data points in a cluster are
more similar to each other than points in different clusters
(Guha et al., 1998). For example, consider a retail database
records containing items purchased by customers.

A clustering procedure could group the customers in such a
way that customers with similar buying patterns are in the
same cluster. Thus, the main concern in the clustering pro-
cess is to reveal the organization of patterns into “sensible”
groups, which allow us to discover similarities and differ-
ences, as well as to derive useful conclusions about them.
This idea is applicable in many fields, such as life sciences,
medical sciences and engineering. Clustering may be found
under different names in different contexts, such as unsuper-
vised learning

The clustering process may result in different partitioning of
a data set, depending on the specific criterion used for clus-
tering. Thus, there is a need of preprocessing before we as-
sume a clustering task in a data set. The basic steps to de-
velop clustering process are presented in figure 1 and can be
summarized as follows (Fayyad et al., 1996):

• Feature selection. The goal is to select properly the fea-
tures on which clustering is to be performed so as to encode
as much information as possible concerning the task of our
interest. Thus, preprocessing of data may be necessary prior
to their utilization in clustering task.

• Clustering algorithm. This step refers to the choice of an
algorithm that results in the definition of a good clustering
scheme for a data set. Approximate measure and a clustering
criterion mainly characterize a clustering algorithm as well as
its efficiency to define a clustering scheme that fits the data

set.
i) Proximity measure is a measure that quantifies how “simi-
lar” two data points (i.e. feature vectors) are. In most of the
cases we have to ensure that all selected features contribute
equally to the computation of the proximity measure and there
are no features that dominate others.
ii) Clustering criterion. In this step, we have to define the
clustering criterion, which can be expressed via a cost func-
tion or some other type of rules. We should stress that we
have to take into account the type of clusters that are ex-
pected to occur in the data set. Thus, we may define a “good”
clustering criterion, leading to a partitioning that fits well the
data set.
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• Validation of the results. The correctness of clustering
algorithm results is verified using appropriate criteria and
techniques. Since clustering algorithms define clusters that
are not known a priori, irrespective of the clustering meth-
ods, the final partition of data requires some kind of evalua-
tion in most applications (Rezaee et al., 1998).

• Interpretation of the results. In many cases, the experts in
the application area have to integrate the clustering results
with other experimental evidence and analysis in order to
draw the right conclusion.

1.1. Clustering applications : Cluster analysis is a major tool
in a number of applications in many fields of business and
science. Hereby,we summarize the basic directions in which
clustering is used (Theodoridis and Koutroubas, 1999):

• Data reduction. Cluster analysis can contribute in com-
pression of the information included in data. In several cases,
the amount of available data is very large and its processing
becomes very demanding. Clustering can be used to parti-
tion data set into a number of “interesting” clusters. Then,
instead of processing the data set as an entity, we adopt the
representatives of the defined clusters in our process. Thus,
data compression is achieved.

• Hypothesis generation. Cluster analysis is used here in
order to infer some hypotheses concerning the data. For in-
stance we may find in a retail database that there are two
significant groups of customers based on their age and the
time of purchases. Then, we may infer some hypotheses for
the data, that it, “young people go shopping in the evening”,
“old people go shopping in the morning”.

• Hypothesis testing. In this case, the cluster analysis is used
for the verification of the validity of a specific hypothesis.
For example, we consider the following hypothesis: “Young
people go shopping in the evening”. One way to verify
whether this is true is to apply cluster analysis to a represen-
tative set of stores. Suppose that each store is represented
by its customer’s details (age, job etc) and the time of trans-
actions. If, after applying cluster analysis, a cluster that cor-
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responds to “young people buy in the evening” is formed,
then the hypothesis is supported by cluster analysis.

• Prediction based on groups. Cluster analysis is applied to
the data set and the resulting clusters are characterized by
the features of the patterns that belong to these clusters.

Then, unknown patterns can be classified into specified clus-
ters based on their similarity to the clusters’ features. Useful
knowledge related to our data can be extracted. Assume, for
example, that the cluster analysis is applied to a data set con-
cerning patients infected by the same disease. The result is a
number of clusters of patients, according to their reaction to
specific drugs. Then for a new patient, we identify the cluster
in which he/she can be classified and based on this decision
his/her medication can be made. More specifically, some typi-
cal applications of the clustering are in the following fields
(Han and Kamber, 2001):
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• Business. In business, clustering may help marketers dis-
cover significant groups in their customers’ database and
characterize them based on purchasing patterns.

• Biology. In biology, it can be used to define taxonomies,
categorize genes with similar functionality and gain insights
into structures inherent in populations.

• Spatial data analysis. Due to the huge amounts of spatial
data that may be obtained from satellite images, medical equip-
ment, Geographical Information Systems (GIS), image data-
base exploration etc., it is expensive and difficult for the users
to examine spatial data in detail. Clustering may help to auto-
mate the process of analysing and understanding spatial data.
It is used to identify and extract interesting characteristics
and patterns that may exist in large spatial databases.

• Web mining. In this case, clustering is used to discover
significant groups of documents on the Web huge collection
of semi-structured documents. This classification of Web
documents assists in information discovery. In general terms,
clustering may serve as a pre-processing step for other algo-
rithms, such as classification, which would then operate on
the detected clusters.

1.2. Clustering algorithms categories : A multitude of clus-
tering methods are proposed in the literature. Clustering al-
gorithms can
be classified according to:
• The type of data input to the algorithm.
• The clustering criterion defining the similarity between
data points.
• The theory and fundamental concepts on which clustering
analysis techniques are based (e.g. fuzzy theory, statistics).
Thus according to the method adopted to define clusters, the
algorithms can be broadly classified into the following types
(Jain et al., 1999):
• Partitional clustering attempts to directly decompose the

data set into a set of disjoint clusters. More specifically, they
attempt to determine an integer number of partitions that
optimise a certain criterion function. The criterion function
may emphasize the local or global structure of the data and
its optimization is an iterative procedure.
• Hierarchical clustering proceeds successively by either
merging smaller clusters into larger ones, or by splitting larger
clusters. The result of the algorithm is a tree of clusters, called
dendrogram, which shows how the clusters are related. By
cutting the dendrogram at a desired level, a clustering of the
data items into disjoint groups is obtained.
• Density-based clustering. The key idea of this type of clus-
tering is to group neighboring objects of a data set into clus-
ters based on density conditions.
• Grid-based clustering. This type of algorithms is mainly
proposed for spatial data mining. Their main characteristic is
that they quantize the space into a finite number of cells and
then they do all operations on the quantized space.

CLUSTERING VALIDATION TECHNIQUES 111
For each of above categories there is a wealth of subtypes
and different algorithms for finding the clusters. Thus, ac-
cording to the type of variables allowed in the data set can be
categorized into (Guha et al., 1999; Huang et al., 1997; Rezaee
et al., 1998):
• Statistical, which are based on statistical analysis concepts.
They use similarity measures to partition objects and they
are limited to numeric data.
• Conceptual, which are used to cluster categorical data. They
cluster objects according to the concepts they carry. An-
other classification criterion is the way clustering handles
uncertainty in terms of cluster overlapping.
• Fuzzy clustering, which uses fuzzy techniques to cluster
data and they consider that an object can be classified to
more than one clusters. This type of algorithms leads to clus-
tering schemes that are compatible with everyday life experi-
ence as they handle the uncertainty of real data. The most
important fuzzy clustering algorithm is Fuzzy C-Means
(Bezdeck et al., 1984).
• Crisp clustering, considers non-overlapping partitions
meaning that a data point either belongs to a class or not.
Most of the clustering algorithms result in crisp clusters, and
thus can be categorized in crisp clustering.
• Kohonen net clustering, which is based on the concepts of
neural networks. The Kohonen network has input and out-
put nodes. The input layer (input nodes) has a node for each
attribute of the record, each one connected to every output
node (output layer). Each connection is associated with a
weight, which determines the position of the corresponding
output node. Thus, according to an algorithm, which changes
the weights properly, output nodes move to form clusters. In
general terms, the clustering algorithms are based on a crite-
rion for assessing the quality of a given partitioning. More
specifically, they take as input some parameters (e.g. number
of clusters, density of clusters) and attempt to define the
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best partitioning of a data set for the given parameters. Thus,
they define a partitioning of a data set based on certain as-
sumptions and not necessarily the “best” one that fits the
data set.

Since clustering algorithms discover clusters, which are not
known a priori, the final partitions of a data set requires some
sort of evaluation in most applications (Rezaee et al., 1998).
For instance questions like “how many clusters are there in
the data set?”, “does the resulting clustering scheme fits our
data set?”, “is there a better partitioning for our data set?”
call for clustering results validation and are the subjects of
methods discussed in the literature. They aim at the quantita-
tive evaluation of the results of the clustering algorithms and
are known under the general term cluster validity methods.

The remainder of the paper is organized as follows. In the next
section we present the main categories of clustering algo-
rithms that are available in literature. Then, in Section 3 we
discuss the main characteristics of these algorithms in a com-
parative way. In Section 4 we present the main concepts of
clustering validity indices and the techniques proposed in
literature for evaluating the clustering results. Moreover, an
experimental study based on some of these validity indices is
presented in Section 5, using synthetic and real data sets.

We conclude in Section 6 by summarizing and providing the
trends in clustering.
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2. Clustering algorithms: In recent years, a number of clus-
tering algorithms has been proposed and is available in the
literature. Some representative algorithms of the above cat-
egories follow.
2.1. Partitional algorithms: In this category, K-Means is a
commonly used algorithm (MacQueen, 1967). The aim of K-
Means clustering is the optimisation of an objective function
that is described by the equation
E =
_c
I = 1
_
x¡ôCi
d(x,mi ) (1)

In the above equation, mi is the center of cluster Ci , while
d(x,mi ) is the Euclidean distance between a point x and mi .
Thus, the criterion function E attempts to minimize the dis-
tance of each point from the center of the cluster to which the
point belongs.

More specifically, the algorithm begins by initializing a set of
c cluster centers. Then, it assigns each object of the dataset
to the cluster whose center is the nearest, and recomputes
the centers. The process continues until the centers of the
clusters stop changing.

Another algorithm of this category is PAM (Partitioning
Around Medoids). The objective of PAM is to determine a
representative object (medoid) for each cluster, that is, to
find the most centrally located objects within the clusters.
The algorithm begins by selecting an object as medoid for
each of c clusters. Then, each of the non-selected objects is
grouped with the medoid to which it is the most similar. PAM
swaps medoids with other non-selected objects until all ob-
jects qualify as medoid. It is clear that PAM is an expensive
algorithm as regards finding the medoids, as it compares an
object with entire dataset (Ng and Han, 1994).

CLARA (Clustering Large Applications), is an implementa-
tion of PAMin a subset of the dataset. It draws multiple
samples of the dataset, applies PAMon samples, and then
outputs the best clustering out of these samples (Ng and
Han, 1994).

CLARANS (Clustering Large Applications based on Ran-
domized Search), combines the sampling techniques with
PAM.The clustering process can be presented as searching
a graph where every node is a potential solution, that is, a set
of k medoids. The clustering obtained after replacing a medoid
is called the neighbour of the current clustering. CLARANS
selects a node and compares it to a user-defined number of
their neighbors searching for a local minimum. If a better neigh-
bor is found (i.e., having lower-square error),CLARANS
moves to the neighbor’s node and the process start again;
otherwise the current clustering is a local optimum. If the
local optimum is found, CLARANS starts with a new ran-
domly selected node in search for a new local optimum. Fi-
nally K-prototypes, K-mode (Huang, 1997) are based on K-
Means algorithm, but they aim at clustering categorical data.
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2.2. Hierarchical algorithms: Hierarchical clustering algo-
rithms according to the method that produce clusters can
further be divided into (Theodoridis and Koutroubas, 1999):
• Agglomerative algorithms. They produce a sequence of
clustering schemes of decreasing number of clusters at east
step. The clustering scheme produced at each step results
from the previous one by merging the two closest clusters
into one.
• Divisive algorithms. These algorithms produce a sequence
of clustering schemes of increasing number of clusters at
each step. Contrary to the agglomerative algorithms the clus-
tering produced at each step results from the previous one
by splitting a cluster into two.
In sequel, we describe some representative hierarchical clus-
tering algorithms.
BIRCH (Zhang et al., 1996) uses a hierarchical data structure
called CF-tree for partitioning the incoming data points in an
incremental and dynamic way. CF-tree is a heightbalanced
tree, which stores the clustering features and it is based on
two parameters:
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branching factor B and threshold T, which referred to the
diameter of a cluster (the diameter (or radius) of each cluster
must be less than T ). BIRCH can typically find a good clus-
tering with a single scan of the data and improve the quality
further with a fewadditional scans. It is also the first cluster-
ing algorithm to handle noise effectively (Zhang et al., 1996).
However, it does not always correspond to a natural cluster,
since each node in CF-tree can hold a limited number of en-
tries due to its size. Moreover, it is order-sensitive as it may
generate different clusters for different orders of the same
input data.
CURE (Guha et al., 1998) represents each cluster by a certain
number of points that are generated by selecting well-scat-
tered points and then shrinking them toward the cluster cen-
troid by a specified fraction. It uses a combination of random
sampling and partition clustering to handle large databases.
ROCK (Guha et al., 1999), is a robust clustering algorithm for
Boolean and categorical data. It introduces two new con-
cepts, that is a point’s neighbours and links, and it is based
on them in order to measure the similarity/proximity between
a pair of data points.

2.3. Density-based algorithms: Density based algorithms
typically regard clusters as dense regions of objects in the
data space that are separated by regions of low density.

Awidely known algorithm of this category isDBSCAN(Ester
et al., 1996). The key idea in  DBSCANis that for each point in
a cluster, the neighbourhood of a given radius has to contain
at least a minimum number of points. DBSCAN can handle
noise (outliers) and discover clusters of arbitrary shape.
Moreover, DBSCAN is used as the basis for an incremental
clustering algorithm proposed in Ester et al. (1998). Due to its
density-based nature, the insertion or deletion of an object
affects the current clustering only in the neighborhood of
this object and thus efficient algorithms based on DBSCAN
can be given for incremental insertions and deletions to an
existing clustering (Ester et al., 1998).

In Hinneburg andKeim (1998) another density-based cluster-
ing algorithm,DENCLUE, is proposed. This algorithm intro-
duces a new approach to cluster large multimedia databases.

114 HALKIDI, BATISTAKIS AND VAZIRGIANNIS: The ba-
sic idea of this approach is to model the overall point density
analytically as the sum of influence functions of the data
points. The influence function can be seen as a function,
which describes the impact of a data point within its neigh-
borhood. Then clusters can be identified by determining den-
sity attractors. Density attractors are local maximum of the
overall density function. In addition, clusters of arbitrary shape
can be easily described by a simple equation based on overall
density function. The main advantages of DENCLUE are that
it has good clustering properties in data sets with large
amounts of noise and it allows a compact mathematically de-
scription of arbitrary shaped clusters in high-dimensional data

sets. However, DENCLUE clustering is based on two param-
eters and as in most other approaches the quality of the re-
sulting clustering depends on the choice of them. These pa-
rameters are (Hinneburg and Keim, 1998): i) parameter N which
determines the influence of a data point in its neighborhood
and ii) < describes  hether a density-attractor is significant,
allowing a reduction of the number of density-attractors and
helping to improve the performance.

2.4. Grid-based algorithms: Recently a number of clustering
algorithms have been presented for spatial data, known as
grid-based algorithms. These algorithms quantize the space
into a finite number of cells and then do all operations on the
quantised space.

STING (Statistical Information Grid-based method) is repre-
sentative of this category. It divides the spatial area into rect-
angular cells using a hierarchical structure. STING (Wang et
al., 1997) goes through the data set and computes the statis-
tical parameters (such as mean, variance, minimum, maximum
and type of distribution) of each numerical feature of the
objects within cells. Then it generates a hierarchical struc-
ture of the grid cells so as to represent the clustering informa-
tion at different levels. Based on this structure STING en-
ables the usage of clustering information to search for que-
ries or the efficient assignment of a new object to the clus-
ters.

WaveCluster (Sheikholeslami et al., 1998) is the latest grid-
based algorithm proposed in literature. It is based on signal
processing techniques (wavelet transformation) to convert
the spatial data into frequency domain. More specifically, it
first summarizes the data by imposing a multidimensional grid
structure onto the data space (Han and Kamber, 2001).
Each grid cell summarizes the information of a group of points
that map into the cell. Then it uses a wavelet transformation
to transform the original feature space. In wavelet transform,
convolution with an appropriate function results in a trans-
formed space where the natural clusters in the data become
distinguishable. Thus, we can identify the clusters by find-
ing the dense regions in the transformed domain. A-priori
knowledge about the exact number of clusters is not required
in WaveCluster.

2.5. Fuzzy clustering: The algorithms described above result
in crisp clusters, meaning that a data point either belongs to
a cluster or not. The clusters are non-overlapping and this
kind of partitioning is further called crisp clustering. The
issue of uncertainty support in clustering task leads to

CLUSTERING VALIDATION TECHNIQUES 115: the intro-
duction of algorithms that use fuzzy logic concepts in their
procedure. A common fuzzy clustering algorithm is the Fuzzy
C-Means (FCM), an extension of classical C-Means algo-
rithm for fuzzy applications (Bezdeck et al., 1984). FCM at-
tempts to find the most characteristic point in each cluster,
which can be considered as the “center” of the cluster and,
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then, the grade of membership for each object in the clusters.
Another approach proposed in literature to solve the prob-
lems of crisp clustering is based on probabilistic models. The
basis of this type of clustering algorithms is the EM algo-
rithm, which provides a quite general approach to learning in
presence of unobservable variables (Mitchell, 1997). A com-
mon algorithm is the probabilistic variant of K-Means, which
is based on the mixture of Gaussian distributions. This ap-
proach of K-Means uses probability density rather than dis-
tance to associate records with clusters (Berry and Linoff,
1996). More specifically, it regards the centers of clusters as
means of Gaussian distributions. Then, it estimates the prob-
ability that a data point is generated by j th Gaussian (i.e.,
belongs to j th cluster). This approach is based on Gaussian
model to extract clusters and assigns the data points to clus-
ters assuming that they are generated by normal distribution.
Also, this approach is implemented only in the case of algo-
rithms, which are based on EM(Expectation Maximization)
algorithm.

3. Comparison of clustering algorithms: Clustering is broadly
recognized as a useful tool in many applications. Researchers
of many disciplines have addressed the clustering problem.
However, it is a difficult problem, which combines concepts
of diverse scientific fields (such as databases, machine learn-
ing, pattern recognition, statistics). Thus, the differences in
assumptions and context among different research communi-
ties caused a number of clustering methodologies and algo-
rithms to be defined.

This section offers an overview of the main characteristics of
the clustering algorithms presented in a comparative way. We
consider the algorithms categorized in four groups based on
their clustering method: partitional, hierarchical, density-
based and grid-based algorithms. Tables 1–4 summarize the
main concepts and the characteristics of the most representa-
tive algorithms of these clustering categories. More specifi-
cally our study is based on the following features of the algo-
rithms:
i) the type of the data that an algorithm supports (numerical,
categorical), ii) the shape of clusters,  iii) ability to handle
noise and outliers, iv) the clustering criterion and, v) com-
plexity. Moreover, we present the input parameters of the al-
gorithms while we study the influence of these parameters to
the clustering results. Finally we describe the type of algo-
rithms results, i.e., the information that an algorithm gives so
as to represent the discovered clusters in a data set.

As Table 1 depicts, partitional algorithms are applicable
mainly to numerical data sets. However, there are some vari-
ants of K-Means such as K-mode, which handle categorical
data. K-Mode is based on K-means method to discover clus-
ters while it adopts new concepts in order to handle categori-
cal data. Thus, the cluster centers are replaced with “modes”,
a new dissimilarity measure used to deal with categorical ob-
jects. Another characteristic of partitional algorithms is that

they are unable to handle noise and outliers and they are not
suitable to discover clusters with non-convex shapes.

Trends in clustering process: Though cluster analysis is sub-
ject of thorough research for many years and in a variety of
disciplines, there are still several open of research issues. We
summarize some of the most interesting trends in clustering
as follows:
i) Discovering and finding representatives of arbitrary
shaped clusters. One of the requirements in clustering is the
handling of arbitrary shaped clusters and there are some ef-
forts in this context. However, there is no well-established
method to describe the structure of arbitrary shaped clusters
as defined by an algorithm. Considering that clustering is a
major tool for data reduction, it is important to find the appro-
priate representatives of the clusters describing their shape.
Thus, we may effectively describe the underlying data based
on clustering results while we achieve a significant compres-
sion of the huge amount of stored data (data reduction).
ii) Non-point clustering. The vast majority of algorithms have
only considered point objects, though in many cases we have
to handle sets of extended objects such as (hyper)- rect-
angles. Thus, a method that handles efficiently sets of non-
point objects and discovers the inherent clusters presented
in them is a subject of further research with applications in
diverse domains (such as spatial databases, medicine, biol-
ogy).
iii) Handling uncertainty in the clustering process and visu-
alization of results. The majority of clustering techniques
assumes that the limits of clusters are crisp. Thus each data
point may be classified into at most one cluster. Moreover all
points classified into a cluster, belong to it with the same
degree of belief (i.e., all values are treated equally in the
clustering process). The result is that, in some cases “inter-
esting” data points fall out of the cluster limits so they are
not classified at all. This is unlikely to everyday life experi-
ence where a value may be classified into more than one
categories. Thus a further work direction is taking in account
the uncertainty inherent in the data. Another interesting di-
rection is the study of techniques that efficiently visualize
multidimensional clusters taking also in account uncertainty
features.
iv) Incremental clustering. The clusters in a data set may
change as insertions/updates and deletions occur through
out its life cycle. Then it is clear that there is a need of evalu-
ating the clustering scheme defined for a data set so as to
update it in a timely manner.
However, it is important to exploit the information hidden in
the earlier clustering schemes so as to update them in an
incremental way.
v) Constraint-based clustering. Depending on the applica-
tion domain we may consider different clustering aspects as
more significant. It may be important to stress or ignore some
aspects of data according to the requirements of the consid-
ered application. In recent years, there is a trend so that clus-
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ter analysis is based on less parameters but on more con-
straints. These constrains may exist in data space or in users’
queries. Then a clustering process has to be defined so as to
take in account these constrains and define the inherent clus-
ters fitting a dataset. 144 HALKIDI, BATISTAKIS AND
VAZIRGIANNIS
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PROS AND CONS OF SOCIAL NETWORKING SITES (SNS)

Miss. K.Lavanya
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ABSTRACT: Social networking is one of the popular communication mechanisms in which on a dedicated website users are
allowed to connect with each other. In the 21st century social networks are very common and popular among all age group of
people. Today Social Networking Sites (SNS) are playing vital role in connecting people and helping them to communicate with
friends and family members staying far away from each other. It has become an important media in which people share
information, messages, thoughts and views on different topics.

The Present work enlightens the strong influence of SNS on modern human lives and also raises the issues on disadvantages
of SNS and provides guide lines to the users for careful and proper use of social media networks for a happy life.
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INTRODUCTION: Social network is one of the popular com-
munication mechanisms in which on a dedicated web site,
where users are allowed to communicate with each other.
Communication mechanisms have been developing day by
day. In olden days communication between two people used
to occur by signals and it has been developed by using some
images, vocal interactions and finally human find out a lan-
guage for his convenience.

After few decades communication between people became
easy by telegrams, telephones and pagers. When computer
introduce new 0’s and 1’s language to the world, where it is
limited only for business use the incredible human make use
this 0 and 1 also for communication. This ideological view of
human being gives birth to Social Network Sites (SNS).

Social Network Sites: - Definition: A social network is an
association of social interaction and individual relationships
on dedicated web sites where users are allowed to communi-
cate with each other by posting messages, comments, images
and videos.
OR
Social network sites is a web based service that allow indi-
viduals to
a. Construct a public or semi-public profile within a bounded
system.
b. Articulate a list of other users with whom they share a
connection.
c. View and traverse their list of connections and those made
by others within the system.
Growth of Social Network Sites

The first recognizable social network site launched in 1997.
Sixdegrees.com allowed users to create profiles, list their
friends. Classmate.com allowed people to affiliate with their
high school or college and surf the network for others who
were also affiliated, but users could not create profiles or list
friends until year later. Sixdigrees was first to combine these
features. From 1997 to 2001, a number of community tools
began supporting various combinations of profiles and pub-
licly articulated friends. AsianAvenue, BlackPlanet, and
Migente allowed users to create personal and professional

profiles.

The next wave of SNSs began when Ryze.com was launched
in 2001 to help people leverage their business networks. Later
Tribe.net, LinkedIn and Friendster were introduced. In the
end, Ryze never acquired mass popularity, Tribe.net grew to
attract a passionate niche user base, and LinkedIn became a
powerful business service.

MySpace was founded in 2003 and by 2006 had grown to be
the most popular social network in the world. MySpace dif-
ferentiated itself from competitors by allowing users to com-
pletely customize the look of their profiles. Users could also
post music from artists on MySpace and embed videos from
other sites on their profiles.

Facebook started out as a Harvard-only social network back
in 2004, it quickly expanded to other schools, then to high
schools, businesses and eventually everyone (by 2006).

In 2008 Facebook became the most popular social network-
ing site, surpassing MySpace, and continues to grow.

Twitter was founded in the year 2006 and supports real-time
update. It gained a lot of popularity during the year 2007 and
has become the new norm in social media. Virtually all major
social networks now allow real-time updates.

Figure 1 Growth of Social Network Sites

The most popular social network site is Facebook, the 2nd

largest social network site is twitter, 3rd is Pinterest, followed
by LinkedIn, Tagged, Google+ and MySpace.

Pros.:-
1. Entertainment: Social Network brings worldwide people
under one roof and provides them a platform to shake their
hands with each other. According to my survey 90% of the
people said that they use social network sites like Facebook,
twitter, MySpace etc to connect with their friends and family
members and make new friends.

SNS helps people to strengthen their relationships and to
know part of their friend’s life even though they are 1000kms
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away. It also facilitates the people to discuss on a different
topics, share information and thoughts, additionally it also
make visualize their friend’s sweetest movements by sharing
images and videos.

2. Education: There are niche social media sites those are
specially made for educators, professionals and other groups.
There will be crore together of E-books which provide bundle
of study materials to students, researchers on their finger
tips; this ends over head for lending books from libraries and
from friends. For researchers it is now so easy and fast to take
comments/compliments on their papers.

Many social media acting like a bridge to connect teachers
and parents to know their children performance at school. It
is also helping students to connect with their teachers after
school hours.

3. Business: The social network sites are showing their charm
in the world of business and work. LinkedIn is one of the
most useful and particular business tool, which makes all the
business activities like new business proposal, business amal-
gamation, hiring employees from top companies and promote
their products even with no cost by online advertisements in
the form of banners and ads. These applications are more
beneficial for entrepreneurs and small scale industries.

It is helpful for customer side also; now young generations
are crazy about online shopping on dedicated websites like
HomeShope.com and etc, imagine if anyone sitting at home
and purchasing any product. Yes! This is possible because
websites are providing product’s features, compliments in-
cluding comments by other user of the product; these facili-
ties make release from roaming in the market and seeing the
stuffs.

4. Political and Social:  It is very easy to use SNS for political
activities, for example during elections instead of spending
lot of money, time and to be safe from loud speakers on the
roads they can use SNS for their own exposure because, now
everyone is spending half of the day in front of  the social
networks only.

SNS are also helping the people to raise voice against infor-
mal social activities and spreading the necessity of brings
changes in the society. Many social websites are there like
Facebook, twitter, anti_reservations etc, in which people are
sharing their thoughts about reservation and corruption in
almost all government services.

5. Helping people to lead good life: SNS like Facebook and
twitter supports the people to reduce psychological and
physical stigmas and helping the people to learn how to fight
with these disabilities. Many stigma projects like starting from
HIV problems to most recent endosulphate problems under-
taken by the government uses Facebook, twitter and etc to
educate the people.

SNS provide mass information and funds to person who is in
need of kidney, blood, bone marrow etc by posting videos
and images on a Facebook or any other dedicated websites
like planethunters.org which is science social media.

Cons.:-
1. Privacy: SNS is making youth to become more open up
about their personal life. Even though there are many ac-
counts in Facebook without profile photo, there are equal
portion of account holders who forget their limits and feeling
free to post any type of photos and videos. Once if a user
uploads a photo even a very next second he/she can’t take it
back and the next problem is the user uploaded photo can be
downloaded by others and they can make any edit on it.

There are many challenges to SNS themselves to maintain
user’s privacy. Among them the most important points are:
a. Using unsafe passwords like family members names, date
of birth, nick name and etc, which give chance to unautho-
rized access.
b. According to cyber investigation there are more than 50%
accounts with fake name, age and sex.

2. Cyber-Bullying: One of the disadvantages of SNS is cyber
bullying. According to consumer survey of SNS 49.5% of
students are being victims of online bullying, particularly
middle school children and even celebrities are failed to es-
cape from this.

3. Phishing or Identity theft: Phishing is one of the main
problems of SNS users; it is a process of identity theft by
fake emails and websites. In India nearby 10,000 people are
suffering from phishing in a day. The main targeted websites
are Facebook, yahoo, Google+ and etc. According to the
Ministry of Information Technology, 78 government websites
were hacked within first four months of this year.

The main sources of phishing are: Email/Spam, fake websites,
Trojan host, system reconfiguration messages, content in-
junction etc…

There are many activities which lead users to suffer from
Phishing such as:
a. If you open any unknown emails or if you are tempted by
any lottery messages and start giving information like your
name, address, phone numbers and bank details; it can be
misused.
b. If you click OK for any system reconfiguration messages;
all important information which is stored in your computer
can be downloaded by others.
c. If you agree with any navigation from one believable
websites to any other unknown websites the true website
will be suffered from content injunction.

4. Virus: Virus is another problem to the SNS user. It is a
small malicious function which enters your system in the
form of small messages and in the fraction of second they
corrupt your entire system.
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5. Physical and Psychological problems: The increasing
popularity of social network sites makes people to spend huge
amount of time in front of the SNS. Hence youth are suffering
from many physical and mental problems like they feel alone,
anxiety, depression, and stress and most importantly they are
facing problem in face-to-face conversation. “With all these
problems can young do really well in their life?”

6. Investigation: Now-a-days SNS is being used for school
and college admissions and for job placements, 75% of em-
ployers’ use SNS like, Facebook, MySpace, Twitter and etc to
know about their employees’ nature and personality. In case
if any informal photos or videos are seen by the employer it
will affect the employees’ professional life.

7. Loss of morals: In the crazy minds of adults and young
adults now it is important to increase their online friends list
than in the real life. They are forgetting real meaning of rela-
tionship. Commenting on others thoughts and ideas, criticiz-
ing towards others nature on Social Medias where many can
view it, all these affect individual’s morals. It is most impor-
tant to notice that now India’s hat is losing its feather of
culture.

To be happy on SNS here are some tips
1. WAIT! think and do Suppose if you are posting something
online wait for a while and think, because your   friends and
family members and relatives are seeing your posts.
‘Is it okay?’
If it is ‘NO’ then don’t do it.
2. Use safe passwords: Do not give your name, date of birth,
family members name as passwords and also doesn’t display
on your profile, both activities give chance to unauthorized

access and identity fraud.
3. If anybody is searching you on Google, make sure that
only selected information is visible and also can have alert
messages by using “Google Web profile Settings”.
4. Use privacy settings : Use privacy settings on any Social
Medias like Facebook, YouTube, and also tell your friends to
use privacy settings, because the photos or any videos which
are privately uploaded by you can publicly seen by your
friend’s friends.
5. Tie your hands.: Yes! If you are registering with any new
websites always give information according to the true ne-
cessity of questioner.
6. Use antivirus software.: Before going to do any new instal-
lation and download unknown mails make sure that you have
protected your system from virus.
7. If you have account in Google+, Hangout, Doxgmail, use
“Google Dashboard” to have full information about what you
have saved in your account.
8. Use Google analytics to know who are watching you on
any website you can also   know about a time at which maxi-
mum number of hits occur.
9. To be safe from phishing use http (Hyper Text Transport
Protocol) secured websites. If you are facing problem from
phishing report immediately to ant-phishing group
(www.antiphishing.org)
10. Watch your children if they are sitting in front of SNS
make them to use only those websites which allow them to
login only with your registration. Ex: www.worldoo.com is a
niche website for children it allows them to login with their
parent’s registration.

ARTIFICIAL INTELLIGENCE AND ROBOTICS
Smt. Padmavathi
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ABSTRACT: Artificial intelligence (AI) is technology and a branch of computer science that studies and develops intelligent
machines and software. AI can be defined as the field of “the study and design of intelligent agents”, where an intelligent
agent is a system that perceives its environment and takes actions that maximize its chances of success. The central problems
(or goals) of AI research include reasoning, knowledge, planning, learning, communication, perception and the ability to move
and manipulate objects. Today it has become an essential part of the technology industry and many of the most difficult
problems in computer science.

Robotics is the branch of technology that deals with the design, construction, operation, and application of robots, as well as
computer systems for their control, sensory feedback, and information processing. These technologies deal with automated
machines that can take the place of humans in dangerous environments or manufacturing processes, or resemble humans in
appearance, behavior, and/or cognition. Many of today’s robots are inspired by nature contributing to the field of robotics.
Today, robotics is a rapidly growing field, as technological advances continue; research, design, and building new robots
serve various practical purposes, whether domestically, commercially, or militarily. Many robots do jobs that are hazardous to
people such as defusing bombs, mines and exploring shipwrecks.

In this work we discuss Goals of AI, Applications of AI, Pros & Cons. Advantages and Disadvantages of Robots, Real world
Applications of Robots and three laws of Robotics.
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INTRODUCTION: Artificial intelligence (AI) is technology
and a branch of computer science that studies and develops
intelligent machines and software. AI can be defined as the
field of “the study and design of intelligent agents”, where
an intelligent agent is a system that perceives its environ-
ment and takes actions that maximize its chances of success.
The central problems (or goals) of AI research include rea-
soning, knowledge, planning, learning, communication, 
perception and the ability to move and manipulate objects.
General intelligence (or “strong AI”) is still among the field’s
long term goals. Currently popular approaches include  sta-
tistical methods, computational intelligence  and  traditional
symbolic AI. There are an enormous number of tools used in
AI, including versions of search and mathematical
optimization, logic, methods based on probability and eco-
nomics, and many others.

The special ability of  artificial intelligence is to reach a solu-
tion based on facts rather than on a preset series of steps—is
what most closely resembles the thinking function of the hu-
man brain

Artificial Intelligence
(AI) is usually de-
fined as the science
of making computers
do things that re-
quire intelligence
when done by hu-
mans.

AI is the study of ideas that enable
computers to be intelligent.

Why we need AI?
To supplement natural intelligence for e.g. we are building
intelligence in an object so that it can do what we want it to
do, as for example— robots, thus reducing human labor and
reducing human mistakes.

Goals:
1) Deduction, reasoning, problem solving: Early AI research-
ers developed algorithms that imitated the step-by-step rea-
soning that humans use when they solve puzzles or make
logical deductions. By the late 1980s and 1990s, AI research
had also developed highly successful methods for dealing
with uncertain or incomplete information, employing concepts
from probability and economics

2) Knowledge representation : Knowledge representa
tion and knowledge engineering are central to AI research.
Many of the problems machines are expected to solve will
require extensive knowledge about the world.

3) Planning : Intelligent agents must be able to set goals and
achieve them. They need a way to visualize the future (they
must have a representation of the state of the world and be
able to make predictions about how their actions will change
it) and be able to make choices that maximize the utility (or
“value”) of the available choices.

4) Learning
Machine learning is the study of computer algorithms that
improve automatically through experience and has been
central to AI research since the field’s inception.

5) Natural language processing: Natural language process-
ing gives machines the ability to read and understand the
languages that humans speak. A sufficiently powerful natu-
ral language processing system would enable natural lan-
guage user interfaces and the acquisition of knowledge di-
rectly from human-written sources, such as Internet texts.

6) Motion and manipulation: The field of robotics is closely
related to AI. Intelligence is required for robots to be able to
handle such tasks as object manipulation and navigation,
with sub-problems of localization (knowing where you are,
or finding out where other things are), mapping (learning what
is around you, building a map of the environment),
and motion planning (figuring out how to get there) or path
planning (going from one point in space to another point,
which may involve compliant motion - where the robot moves
while maintaining physical contact with an object).http://
en.wikipedia.org/wiki/Artificial_intelligence - cite_note-
Applications_of_natural_language_processing-71

7) Perception: Machine perception is the ability to use input
from sensors (such as cameras, microphones, sonar and oth-
ers more exotic) to deduce aspects of the world. Computer
vision is the ability to analyze visual input. A few selected
sub problems are speech recognition, facial
recognition and object recognition.
 Applications of Artificial Intelligence: Artificial
intelligence has been used in a wide range of fields
including medical diagnosis, stock trading, robot
control, law, remote sensing, scientific discovery and toys.
1) Finance : Banks use artificial intelligence systems to orga-
nize operations, invest in stocks, and manage properties.
2) Heavy industry: Robots have become common in many
industries. They are often given jobs that are considered
dangerous to humans. Robots have proven effective in jobs
that are very repetitive which may lead to mistakes or acci-
dents due to a lapse in concentration and other jobs which
humans may find degrading. Japan is the leader in using and
producing robots in the world.
3) Online and telephone customer service: Artificial intelli-
gence is implemented in automated online assistants that can
be seen as avatars on web pages. It can avail for enterprises
to reduce their operation and training cost. A major underly-
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ing technology to such systems is natural language process-
ing.
Similar techniques may be used in answering machines of call
centre’s, such as speech recognition software to allow com-
puters to handle first level of customer support, text
mining and natural language processing to allow better cus-
tomer handling.

4) Telecommunications: Many telecommunications compa-
nies make use of heuristic search in the management of their
workforces, for example BT Group has deployed heuristic
search in a scheduling application that provides the work
schedules of 20,000 engineers.

5) Aviation: The Air Operations Division (AOD) uses AI for
the rule based expert systems. The AOD has use for artificial
intelligence for surrogate operators for combat and training
simulators, mission management aids, support systems for
tactical decision making, and post processing of the simula-
tor data into symbolic summaries. The use of artificial intelli-
gence in simulators is proving to be very useful for the AOD.
Airplane simulators are using artificial intelligence in order to
process the data taken from simulated flights. Other than simu-
lated flying, there is also simulated aircraft warfare. The com-
puters are able to come up with the best success scenarios in
these situations.

6) Others: Various tools of artificial intelligence are also be-
ing widely deployed in homeland security, speech and text
recognition, data mining, and e-mail spam filtering. Applica-
tions are also being developed for gesture
recognition (understanding of sign language by machines),
individual voice recognition, global voice recognition (from a
variety of people in a noisy room), facial expression recogni-
tion for interpretation of emotion and non verbal cues. Other
applications are robot navigation, obstacle avoidance,
and object recognition.

Pros & Cons: Artificial Intelligence is computer programs
that can engage in human-like reasoning. Advantages and
disadvantages of AI are listed below.

Advantages
Can take on stressful and complex work that humans may
struggle/cannot do.
Can complete task faster than a human can most likely
To discover unexplored things. i.e. outer space
Less errors and defects
Function is infinite
Disadvantages
 Lacks the “human touch”
 Has the ability to replace human jobs
 Can malfunction and do the opposite of what they are
programmed to do
 Can be misused leading to mass scale destruction
 May corrupt younger generation

Robotics Robotics is the branch
of technology that deals
with the design, con-
struction, operation, and
application of robots, as
well as computer systems
for their control, sensory
feedback, and informa-
tion processing. These
technologies deal with
automated machines that
can take the place of hu-
mans in dangerous envi-

ronments or manufacturing processes, or resemble humans
in appearance, behavior. Many of today’s robots are inspired
by nature contributing to the field of bio-inspired robotics.
Russian-born American science-fiction writer Isaac Asimov
first used the word in 1942.
Today, robotics is a rapidly growing field, as technological
advances continue; research, design, and building new ro-
bots serve various practical purposes, whether  domestically,
 commercially,  or militarily. Many robots do jobs that are haz-
ardous to people such as defusing bombs, mines and explor-
ing shipwrecks.

The Centre for Artificial Intelligence and Robotics (CAIR)
is a laboratory of the Defense Research & Development
Organization (DRDO).Located in Bangalore, Karnataka,
involved in the Research & Development of high quality
Secure Communication, Command and Control, and Intelli-
gent Systems. CAIR is the primary laboratory for R&D in
different areas of Defense Information and Communication
Technology (ICT). CAIR was established in October 1986.
Its research focus was initially in the areas of Artificial Intel-
ligence (AI), Robotics, and Control systems. CAIR, which
was operating from different campuses across Bangalore, has
now moved to a new unified campus.

In the last few years robotics activities in India has moved
well beyond the traditional areas of industrial applications,
atomic energy, etc. and entered newer domains of education,
rehabilitation, entertainment, and even into our homes. In-
dian robotics researchers have similarly grown from a hand-
ful to over a hundred engaged in research labs, education,
industry, atomic energy, etc. Many of us feel that it is about
time to form an academic society to further augment our ro-
botics activities and for better interaction among ourselves.
With this objective the Robotics Society of India was formed
on 10th July 2011.In the evening at Indian Institute of
Technology Delhi following the workshop on Hepatics & Vir-
tual Reality. The society wishes to act as an academic center
of robotics in India in order to contribute to the field of robot-
ics in cooperation with academic societies of related fields
both in India and abroad.
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The Robotics Society of India (abbreviated RSI) is an aca-
demic society founded on July 10, 2011 aimed at promoting
Indian robotics and automation activities. The society hopes
to serve as a bridge between researchers in institutes, gov-
ernment research centers and industry.

Three laws of robotics: 1. A robot may not injure a human
being, or, through inaction, allow a human being to come to
harm.
2. A robot must obey the orders given it by human beings
except where such orders would conflict with the First Law.
3. A robot must protect its own existence as long as such
protection does not conflict with the First or Second Law.

Conferences: The Robotics Society of India plans to orga-
nize conferences that focus on robotics and automation in
India. Hopefully a Journal devoted to robotics in India will
also be started in future.

Why Do We Have Robots?: The need for the invention of
robot arose out of the limitations that humans faced when
performing dangerous tasks. In assembly lines for instance,
robots are replacing human labor since they are cheap and
ensure consistent quality on the line.

Current Uses of Robots: Though robots have certain limita-
tions in the way they are made, humans are able to utilize
them perfectly based on the desired applications. Robotics
has come a long way and new findings or developments never
end. Here are some applications where robots play important
roles

1) Industrial robots: Industrial robots are electronically con-
trolled, both programmable and reprogrammable to carry out
certain tasks with high precision and accuracy. The most com-
mon use of robots is in the automobile industry where they
are used for various applications like welding, painting, etc.
The robots can carry out tasks which are very difficult or
hazardous for human beings. 

2) Aerospace robots: Another application of robots is in aero-
space for outer space exploration. Aerospace robots or un-
manned robotic spacecraft play a key role in outer space probe.
Scientists can explore in outer space without putting them-
selves in great danger considering the risks involved if they
go to outer space themselves. With controlled robots, the
same results can be achieved safely. The risk to lose a human
life in outer space has been greatly avoided. 

3) Healthcare delivery: A highly possible advancement in
healthcare is using robots in robotic surgery. Due to techno-
logical advancement, this is possible even if the patient is
located in remote areas. This possibility defies distance. With
the proper tools and set-up in place, proper healthcare could
be delivered to the patient even in remote areas without the
corresponding risks involved.     

4) Robots resembling human beings and robotic pets: At
home, human-like robots and robotic pets have always been

considered friends and companions. They can play a musical
instrument, sing, dance, etc. only to please us humans for
our own comfort. 

5) Military robots: Possibly the worst part of robotic appli-
cation is in military use, as it may curtail human life instead of
upholding it. You can conquer or be conquered with a robot. 

Real World Applications:
Environmental interaction and navigation:
Though a significant percentage of robots in commission
today are either human controlled, or operate in a static envi-
ronment, there is an increasing interest in robots that can
operate autonomously in a dynamic environment. These ro-
bots require some combination of navigation hardware and
software in order to traverse their environment. In particular
unforeseen events (e.g. people and other obstacles that are
not stationary) can cause problems or collisions.
Control: The mechanical structure of a robot must be
controlled to perform tasks. The control of a robot involves
three distinct phases – perception, processing, and
action. Sensors give information about the environment or
the robot itself (e.g. the position of its joints or its end effec-
tors). This information is then processed to calculate the ap-
propriate signals to the actuators (motors) which move the
mechanical.
Education and Training: Robotics engineers design ro-
bots, maintain them, develop new applications for them, and
conduct research to expand the potential of robotics. Robots
have become a popular educational tool in some middle and
high schools, as well as in numerous youth summer camps,
raising interest in programming, artificial intelligence and ro-
botics among students.

Pros and Cons: As with any business decision, there are
pros and cons to integrating automated robotic systems into
your workplace. It’s important to take time to consider the
facts and evaluate your needs. The following points address
some of the good and the bad of buying robots.

The Advantages of Robots:
Quality:  Automated robots have the capacity to dramati-
cally improve product quality. Applications are performed
with precision and high repeatability every time. This level of
consistency can be hard to achieve any other way.
Production:  With robots, throughput speeds increase, which
directly impacts production. Because an automated robot has
the ability to work at a constant speed without pausing for
breaks, sleep, vacations, it has the potential to produce more
than a human worker.
Safety:  Robots increase workplace safety. Workers are moved
to supervisory roles where they no longer have to perform
dangerous applications in hazardous settings.
Savings:  Improved worker safety leads to financial savings.
There are fewer healthcare and insurance concerns for
employers. Robots also offer untiring performance which
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saves valuable time. Their movements are always exact, mini-
mizing material waste.

The Disadvantages of Robots:
Expense: The initial investment to integrated
automated robotics into your business is significant, espe-
cially when business owners are limiting their purchases
to new robotic equipment. The cost of robotic
automation should be calculated in light of a business’ greater

financial budget. Regular maintenance needs can have a fi-
nancial toll as well.
Expertise: Employees will require training program and inter-
act with the new robotic equipment. This normally takes time
and financial output.
Safety: Robots may protect workers from some hazards, but
in the meantime, their very presence can create other safety
problems. These new dangers must be taken into consider-
ation.

IMPEDANCE MEASUREMENT IN BLOOD COAGULATION USING PIC16F877
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Abstract: In this paper we are presenting a system which can measure the impedance of human blood during coagulation.
Blood coagulation is a complex, dynamic physiological process by which clots are formed to end bleeding at an injured site.
During heart-bypass surgery, blood is diverted out of the body to a heart-lung machine, which maintains heart- and lung
functions. To maintain the delicate balance between clotting and bleeding, the clotting time of the patient is monitored every
30 to 60 minutes during surgery and several times after surgery, until a normal clotting time is restored. This work aims to
describe a prevention of Losing blood from at the injury site and measuring impedance in blood coagulation with respect to
time and frequency within the pre-defined temperature range. Blood coagulation in the body is modulated by a number of
cellular and other active components. In most of the biological reactions, temperature variation is an important issue to
influence the completion of the process since blood coagulation is influenced by the temperature clinically. Enzyme activities
and platelet activation plays a flickering role resulting in a longer coagulation time under temperature variations and significantly
increasing the risk of the death.

A PIC16F877 microcontroller based system for the measurement of blood clotting is designed and developed. LCD module is
used to display measured values of blood impedance. The MAX232 is a dual line driver/receiver, converts signals from an RS-
232 serial port to TTL compatible signals is interfaced with the microcontroller. The embedded code is developed in C language
using MPLAB IDE for the Microchip Technology, due to the extent of support and its potential for portability across a wide
range of hardware. The instrument is tested and results are found to be satisfactory. The instrument is handheld, low cost, low
energy consumption, wearable and cost effective compared to the other commercially available.

Keyword: PIC16F877; blood coagulation; MPLAB

1. Introduction: Blood coagulation offers an extremely com-
plicated and dynamic physiological process providing an
important way for maintaining hemostasis. Blood clotting is
the human body’s way of preventing excessive bleeding,
while at the same time, inappropriate clotting at sites of
vascular damage is the source of cardiovascular “events”
and the driver of thrombotic complications. The detection of
clots and characterization of clot function is therefore of
paramount medical importance. However, disorders in blood
coagulation may lead to serious pathological complications,
such as hemorrhage, thrombosis, and embolism in the vascular
system. In cardiac surgical procedures, monitoring of blood
coagulation is essential to predict the risk of hemorrhage and
thrombosis. Continuous measurement of the blood
coagulation process can ensure that the patient is effectively
treated with an anticoagulant to avoid blood clots [01].

Blood coagulation in the body is amplified by a number of
cellular and other active components. The term cascade co-
agulation illustrates the components of blood and how they
are actively involved in the process of the clot formation that

is when the cascade is activated the blood progresses from
the non-clotting to clotting state causing effective changes
in the charge mobility. Thus in the final steps of the cascade
involves two components, thrombin and fibrinogen. Throm-
bin acts by cutting the fibrinogen, forming fibrin filaments—
which spontaneously aggregate. The endpoint of clotting
time has been defined as the time at which a fibrin clot is
formed [02].

A number of methods have been reported to detect the fibrin
formation in blood, such as optical measurement [3], ultra-
sonic measurement, and sensing the change in the mechani-
cal and electrical properties of blood. These methods are re-
quired to operate with bulky equipment in laboratory. More-
over, the acquirement of plasma in APTT test is time consum-
ing and labor intensive. The storage conditions of blood need
to be constant and any deviations could cause changes in
properties such as pH of blood plasma which may result in
the devastating conditions.

It must be noted that the aforementioned methods doesn’t
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hold the properties of feasibility of the miniaturization and
disposability. Hence it was reported that electrical impedance
measurement is the best method for whole blood coagulation
time measurement. Moreover, it is an appropriate method for
the development of point-of care coagulation testing device
because the electric signal of the measured output can be
analyzed by compact electrical circuit with the feature of mi-
cro fluidic technology. The main objectives of the develop-
ment of micro fluidic systems is to implement the entire con-
ventional laboratory protocols automatically and providing
good miniaturization and disposability. In additional to all
methods we provide a significant way of using the PIC
microcontroller which monitors the data of the blood coagu-
lation based on the variation of the electrical impedance. Its
speed has also an obvious superiority over other
microcontroller over its clock speed flexibly from 20 MHz since
blood clotting is spontaneous that responds with no time.
The other way round is its code is extremely efficient, allow-
ing the PIC to run with typically less program memory than its
larger competitors[4].

2. Methodology

Figure 1: Block diagram of the proposed system

The PIC16F877 is a High performance RISC CPU with only 35
single word instructions, to be more specific all are single
cycle instructions except for program branches which are two
cycle whose Operating speed 20 MHz clock input DC 20 - 200
ns instruction cycle with 8K x 14 words of FLASH Program
Memory,  Up to 368 x 8 bytes of Data Memory (RAM), Up to
256 x 8 bytes of EEPROM Data Memory. It also features the
interrupt capability, hardware stack with Direct, indirect and
relative addressing modes. The powering options are present
with Power-on Reset (POR), Power-up Timer (PWRT), Oscil-
lator Start-up Timer (OST), Watchdog Timer (WDT) with its
own on-chip RC oscillator for reliable operation. On order for
the better power saving sleep mode is enabled in this
microcontroller.

A processor register is a small amount of storage available
as part of a CPU or other digital processor. Such registers are
(typically) addressed by mechanisms other than main
memory and can be accessed more quickly. Almost all com-
puters load or not, load data from a larger memory into regis-
ters where it is used for arithmetic, manipulated, or tested, by

some machine instruction. Registers are provided for the
faster access of the memory rather than storing the data in
other part of the physical memory. However in the case of the
PIC16F877, consisting of the 35 instruction level set all of
which outperform in a single cycle. There are thirty five ports
for the data input and output which covers form port A to
port E and which are designated to their respective divisions.
There are five voltage levels that are inscribed in the
microcontroller which include Vss and Vdd of pin 11 and 12
which represent the positive voltage supply and the ground
potential, Vpp 1 refers to the programmable voltage, Vref-
and Vref+ of pin 4 and 5 refers voltage of the analog to digital
chip embedded as a part of the microcontroller.

OSC1/CLKIN illustrates an Oscillator crystal input/external
clock source input. OSC2/CLKOUT Oscillator crystal out-
put, Connects to crystal or resonator in crystal oscillator mode.
In RC mode, OSC2 pin outputs CLKOUT which has 1/4 the
frequency of OSC1, and denotes the instruction cycle rate.
MCLR/VPP Master Clear (Reset) input or programming volt-
age input. This pin is an active low RESET to the device.
Then coming to the event of ports RA0/AN0 PORT A is a bi-
directional I/O port of which RA0 can be analog input0, RA1/
AN1 RA1 can also be analog input1, RA2/AN2/VREF- RA2
can also be analog input2 and adds additional features of
being a negative reference, RA3/AN3/VREF+ RA3 can also
be analog input3 or positive analog reference voltage, RA4/
T0CKI RA4 can also be the clock input to the Timer0 timer/
counter. Output is open drain type; RA5/SS/AN4 RA5 can
also be analog input4 or the slave select for the synchronous
serial port. PORTB is a bi-directional I/O port. PORTB can be
software programmed for internal weak pull-up on all inputs.
RB0/INT RB0 can also be the external interrupt pin, RB3/
PGM RB3 can be the low voltage programming input, RB4
interrupt-on-change pin, RB5, RB6/PGC Interrupt-on-change
pin or In-Circuit Debugger pin. Serial programming clock, RB7/
PGD Interrupt-on-change pin or In-Circuit Debugger pin [04].
Next, the samples were placed in a temperature controlled
incubator and investigation of the blood coagulation pro-
cess was started. Electrical impedance of the blood including
magnitude was measured across the electrodes. The analog
signal thus obtained is given to the Signal conditioning cir-
cuit which is shown in the figure 2. The signal conditioning
circuit consists of the operational amplifiers to strengthen
the weak signal followed by the biasing circuits integrated to
produce a amplified DC signal. The output of signal condi-
tioning cicuit is acquired by the on chip ADC of  PIC
microcontroller and the corresponding voltage is converted
in to equivalent impedance using this microcontroller. The
impedance of blood was recorded continuously with a step
of 20 sec until the finish of blood coagulation. It must be
noted here that PIC microcontroller acts as the soul of the
proposed system since it provides a way for the LCD to dis-
play the data by providing storage, timely scheduling which
is an important criteria in blood coagulation. In our system
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impedance is measured with a time gap of 20 seconds.

Figure 2:Schematic Diagram of the signal conditioning Circuit.

The impedance thus obtained was measured from the frequency of 100 Hz to 10 kHz in the LCD display. The impedance of blood
was recorded continuously with a step of 20 sec until the finish of blood coagulation. It must be noted here that PIC microcontroller
acts as the soul of the proposed system since it provides a way for the LCD to display the data by providing storage, timely
scheduling which is an important criteria in blood coagulation. In our system impedance is measured with a time gap of 20
seconds.

3. Results and discussions: The blood clot shows insulated, providing the impedance is high and the spectrum is fluctuated.
Blood sample in hematocrit of 45% was measured at room temperature (25degree Celsius).

Figure 3: Blood coagulation process represented by the impedance magnitude versus time

4. Conclusions: The proposed device provides a precise and well-controlled environment for the investigation of the blood
coagulation process. Blood coagulation time was determined by the electrical impedance of the blood sample by the support of
the PIC16F877, which showed a promising technique to quantify the blood coagulation process. Since a small volume of the
blood sample was utilized , homogeneity of the sample can be ensured. In this work, analysis of the impedance change of blood
sample during coagulation was conducted and the starting time of  blood coagulation was defined by the impedance of the
blood sample.
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HOUSEHOLD STORAGE OF GRAINS USING HERBAL MIXTURES FOR SUSTAINABLE
FOOD SECURITY

Mouneshwari R Kammar and PramodKatti
KrishiVigyan Kendra, Raichur, University of Agricultural Sciences, Raichur, Lingasugur Road, P.B.No. 329. Raichur

Abstract: Good storage facilities are important to the farmers all over the world. They help to ensure household and community
food security until the next harvest. Though considerable losses occur in the field, both before and during harvest, 5-10% of
losses are noticed during storage. Pulses and rice form the major foodgrains stored for household level consumption in
Raichur region. Hence,in order to ensure the household food security, an On Farm testing was conducted by KVK Raichur
during 2010-11 and 2011-12 in Kurdi village of Manvitaluka and Gonal village of Raichurtaluka respectively . Farmers’ practice
of grains storage was compared with mixing the grains with boric acid @ 10 gm/kg and a bait prepared from the herbal mixture
of neem (50g)+ginger(30 g)+ baje 1 g. For storage of rice the boric acid @ 10gm/kg rice, 2-3 cloves of garlic/kg rice and 200 g of
salt per kg rice were the treatments. Results revealed that, both boric powder and herbal mixes for pulse was effective in
controlling pulse beetle, the herbal mixtures were recommended over the boric powder because of the likelihood of side effects
it may cause on human beings. Similarly, garlic was effective in controlling the pest infestation in rice at household level , due
to the flavor of garlic, there is unacceptability and salt was effective in controlling storage pests, and it can be easily washed
away while washing the rice, this may be recommended for household storage of rice, mixed and  stored in an airtight container.

Key words:Household  food grain storage, herbal mixtures
Introduction: Stored products of agricultural and animal ori-
gin are attacked by more than 600 species of beetle pests, 70
species of moths and about 355 species of mites causing
quantitative and qualitative losses (Rajendran, 2002) and in-
sect contamination in food commodities is an important qual-
ity control problem of concern for food industries. Good stor-
age facilities are important to the farmers all over the world.
They help to ensure household and community food security
until the next harvest. More pest-free storage is needed for
handling crops at harvest time and to carry over reserves
from year to year. Considerable losses both in quality and
quantity of food-grains take place in storage due to a number
of factors. Organisms directly responsible for causing loss in
stored products are insects, mites, rodents, fungi and bacte-
ria.

Among them, insects and mites are the most important haz-
ards to the safe storage of grains. The insects that attack
stored grains are rather general feeders, but some of them
prefer certain grains. It is estimated that 5-10 per cent of the
stored grain is lost every year due to insect damage in India.
Some examples of the major insect pests of stored grain are
Rhyzoperthadominica(lesser grain borer), Oryzaephilussur
inamensis(saw toothed grain beetle), Sitophilusoryzae(rice
weevil), Trogodermagranaria(khapra beetle), Tribolium
castaneum (red flour beetle) and Plodiainterpunctella(Indian
meal moth).

Pulses and rice form the major foodgrains stored for house-
hold level consumption in Raichur region. Every household
stores the required quantity of dal and rice for a period of at
least one year. During this period , there is an estimated loss
of 10 percent due to storage pests. If this damage could be
controlled, the hunger could be mitigated to some extent.The

present study wasOn Farm testing on assessing the efficiency
of different herbal mixtures to control the storage pest at
household level.

Material and Methods: On Farm testing is indispensable tool
for developing  and validating  farming technology (Atta-
Krah, 1992) which is a research carried out on farmer’s fields
and in farmer’s environment to test the location specificity of
the technology. The study was conducted during 2010-11
and 2011-12 in Kurdi village of Manvitaluka and Gonal vil-
lage of Raichurtaluka respectively   to test the efficacy of this
mixture against pulse beetle and rice weevil.  Treatment de-
tails for pulse storage included (i) Farmers’ practice  of stor-
ing food grains without any treatment (ii) Treatment 2: Mix-
ing of Boric powder @ 10 g per kg of pulses and (iii) Treat-
ment 3: Neem leaf powder (50g) + Ginger(30 g)+ baje 1 g. The
baits were prepared from this mixture and kept in the stored
grains in an airtight container.

Rice storage: The indigenous Knowledge technologies in
storing rice documented by Directorate of Women in Agri-
culture were tested for their rationality. The treatment details
included (i) Treatment 1: Farmers’ practice  of storing food
grains without any treatment (ii) Treatment 2: Mixing of Boric
powder @ 10 g per kg rice (iii) Treatment 3: Mixing of 4-5
garlic cloves per kg of rice and (iv) Treatment 4:  Mixing of
200 g salt per 50 kg rice.

In both the experiments the grains after treatment, the pulse
beetles were introduced in bins of all the treatment in pulse
and rice weevils were introduced in all the treatments of rice
and were stored in an airtight container for a period of four
months and were evaluated for their egg count and insect
count per 100 g grain.
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Results and Discussions
Table 1. Efficacy of herbal mixture in controlling pulse beetle

Treatments Egg count /100 g Pest count /100 g Total loss Cost of treatment
T1 15 6.8 5% -
T2 0.00 0.00 0% Re. 1/kg grains
T3 0.00 0.00 0% Re. 8 per kg grains

Results presented in table 1 revealed that, both Boric powder
and herbal mixtures are effective in controlling the pulse beetle.
The farmers practice resulted in 5 percent loss due to storage
pest. The cost incurred towards each treatment revealed that,
storage with herbal mixtures was costliest compared to other
two methods, on an average Rs. 80 is spent to store about 10
kg of pulses. Since boric acid is a chemical, continuous con-
sumption of pulses treated with boric acid may be hazardous
to human being. The results are in line with the studies con-
ducted by Hansa Singh et al. (2010) who found that, among
the herbs, Curryleaves proved to be the most effective fol-
lowed by Neem and then Tulsi in controlling the storage pests
of rice and dal. The combined treatments of the selected herbs
as well as those of spices were more efficacious than the
individual treatments.

Table 2. Efficacy of herbal mixture in controlling rice
weevil

Treatments Egg count /100 g Pest count
/100 g Total loss

T1 8.00 5.00 4.00
T2 0.00 0.00 0.00
T3 0.00 0.00 0.00
T4 0.00 0.00 0.00

Similarly, the results presented in table 2 depicts that,treatment
with boric powder, garlic and salt were effective in controlling
the rice weevil. The difficulties expressed by the women in
storing the rice with garlic was that the flavor of garlic it leaves
behind even after taking it out. The boric powder is also ef-
fective in controlling the rice weevil. But again the traces of
boric powder remain in rice. In farmers’ practice there is loss
upto 4 per cent. The results are in line with the results ob-
tained by Shobhaet al (2004), who documented the Indig-
enous Technology Knowledge of villages in Dharwad dis-
trict of Karnataka state, where in the rice was  mixed with

neem leaves or salt. Rajendranand  Sriranjini (2008) reviewed
the Plant products as fumigants for stored-product insect
control  and found that plant products, have the potential for
small-scale treatments, space fumigations and as adjuvants
for conventional fumigants.

The herbal mixtures are effective in controlling the pulse
beetle, but since the ginger is costly, for large scale storage it
may be economical. There is need to replace the ginger with
other herb which has the same impact in controlling the pulse
beetle. The ITKs in controlling the rice beetles are economi-
cal and effective. The results imply that, village folk espe-
cially women need to be trained in controlling the household
storage pests, which are the main source of food security to
the family.  The results imply that, the biocontrol methods of
grain storage using herbal mixture are effective in controlling
the storage pests.
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Abstract:The identification of a person on the basis of scanned images of handwriting is a useful biometric modality and
application in forsenic and historic document analysis.Person identification using handwriting, a behaviorial biometric is based
on the hypothesis that people write uniquely.This paper presents an effective method for writer identification and verification
using  offline handwriting.Writer individuality is encoded using feature extracted from handwritten text.
1. Introduction: Writer identification and verification methods
are categorized into Text dependent and Text independent

method. The text independent methods are very similar to
signature verification techniques and use the comparison
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between individual characters  or words of known
semantic(ASCII) content. These method therefore require prior
localization and segmentation of the relevant information
which is usually performed interactively by a human user.
The text Independent methods are writer identification and
verification use statistical features extracted from the entire
image of a text block. A minimal amount of handwriting(eg a
paragraph containing a few text lines) is necessary  in order to
derive stable features insensitive to the text content of the
samples.

2 Literature review: A significant progress has been achieved
regarding writing identification in general (Plamondon and
Lorette, 1989), (Schomaker, 2007). But despite the growing
interest in writer identification, Arabic writer identification has
not been addressed as extensively as Latin or Chinese writer
identification for example, until recently (Bulacu et al. 2007).As
for Arabic off-line text-independent techniques, global
features are mostly used such as textural (Feddaoui and
Hamrouni,  2007),(AL-Dmour and Zitar, 2007),(Gazzah and Ben
Amara, 2007), angular (Bulacu et al. 2007),(Al- Ma’adeed et
al., 2008) and directional features (Al-Ma’adeed et al., 2008),
as well as statistical distributions of local features such as
grapheme maps and thinned stroke features distributions
(Abdi et al., 2009).In fact, a number of new approaches have
been proposed for Arabic in recent years. In particular,
Faddaoui and Hamrouni opted for a set of 16 Gabor filters
(Feddaoui and Hamrouni,2007) for handwriting texture
analysis. Also, Nejad and Rahmati used a Gabor multi-channel
based method (Nejad and Rahmati, 2007) for Persian writer
identification.Similarly, Ubul et al. proposed another Gabor
multi-channel wavelet for the Uyghur language in China (Ubul
et al., 2008),which is written using the Arabic and the Persian
characters.

On the other hand, Al-Dmour and Zitar addressed the prob-
lem of Arabic writer identification using a set of hybrid spec-
tral-statistical measures (AL-Dmour and Zitar, 2007). In
(Gazzah and Ben Amara, 2007), Gazzah and Ben Amara ap-
plied spatial-temporal textural analysis in the form of lifting
scheme wavelet transforms. Angular features were consid-
ered as well in the task of Arabic writer identification. Indeed,
Bulacu et al. (Bulacu et al. 2007) considered a set of edge-
based joint directional probability distributions, like contour-
direction probability distribution function (PDF), contour-
hinge PDF and direction co-occurrence PDF. To improve per-
formance, joint directional probability distributions were com-
bined with grapheme-emission distribution. Similarly, Al-
Ma’adeed et al. (Al-Ma’adeed et al., 2008) employed edge-
based directional probability distributions, combined with
moment invariants and structural word features, such as area,
length, height, length from baseline to upper edge and length
from base line to lower edge. On the other hand, Abdi et al.
used stroke measurements of Arabic words, such as length,
ratio and curvature, in the form of PDFs and cross-correlation

transform of features (Abdi et al., 2009). Also, Rafiee and
Motavalli (Rafiee and Motavalli, 2008) introduced a new
Persian writer identification method, using baseline and width
structural features, and relying on a feed forward neural net-
work for the classification. In (Ben Amara and Gazzah, 2005)
as well, Ben Amara and Gazzah used neural networks and
support vector machines on Arabic handwriting for writer
identification.

3. Methodology:
a) Sampling technique and Methods of data collection A
sample of 10 writers is chosen from professional college for
collecting the handwritten documents the writers are not im-
posed by any constraint like type of pen and style of writing
etc.writers are not disclosed purpose of data collection and
are asked to write text matter in English on a single unrolled
page.
b) Techniques of data analysis: The collected documents are
scanned using Hp Laserjet Scanner.Each sample of a pattern
is a block of text(128*128) pixels in English.The images are
then converted into 0-1(binarised)labels where the label 1
represents the object and 0 represent the background.
c) Feature Extraction: Each sample or pattern that we attempt
to classify is a block of text 128*128 pixel in English.It is
helpful to study the general properties of the proposed hand-
writing for feature extraction.

To Extract the character or components containing strokes in
vertical,horizontal,right and left diagonal directions,we per-
form the erosion operation on the input binary image with the
line structuring element .The resulting image is used for mor-
phological opening in four directions to obtain the strokes
present in the connected components of an image.we extract
seven features based on these factors.

4. Proposed algorithm: The various steps involved in the
proposed algorithm
1. Pre-prosses the input document.
2. Extract strokes of each connected component of an image
in vertical,horizontal,left and right diagonal directions.
3. Compute average stroke lengths of an image.compute the
average pixel density of an image.
4. Compute the aspect raio of an imge.
5. Use k-nearest Neighbour to classify the new image.

5. Results and discussion : We use K-NN classifier to clas-
sify the image.we calculate the distance of the testing sample
from the traing samples,it is assigned to the class based on
highest nearest distance.The K-nearest neighbours are cal-
culated and classified as to which class it belongs.the experi-
ment will be carried out by varying the number of
neighbours.(k=3,5,7).

6. Conclusions : The performance of this proposed method
can be compared with the previous work, but the number of
handwritten documents considered varies. Hence the com-
parison is not performed.
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Automatic writer identification systems can be useful in a
variety of applications including banks, criminal justice
systems,determing the authenticity of handwritten e-mails
etc.person identification based on hand writing is the natural
choice to establish authorship of a handwritten document.
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KNOWLEDGE DATA DISCOVERY FOR DEVELOPING PATTERNS FOR CROSS-MEDIA
KNOWLEDGE MINING
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Abstract: Basically Data mining is helpful in extracting data from large data bases. Business is based on information which
is in large volume. Customers are given more importance to develop Business. There are many mining patterns which they are
not sufficient for some problems. The areas like image retrieval, multimedia document visualization. The vision is cross-media
knowledge mining, the process of integrating images text, numerical data, audio data and other formats into single consis-
tency way. By using Knowledge based Data mining there is need to develop sufficient and effective patterns to frame the cross
media data mining.

Key words: CRM, Patterns, Data mining, KDD, Repositories, Multimedia.

Introduction:  Electronic commerce is changing the face of
business. It makes customer management, new strategies  for
marketing and expand range of products and more efficient
operations . This change is widespread because of increas-
ingly sophisticated data mining tools. Data mining results are
expressed in the form of “patterns”. These patterns will help
for hidden knowledge that may increase sales revenue in prof-
itable manner. Effective application of knowledge represented
by data mining patterns are generated by mining algorithms.
These patterns are  so large and effective such that manual
inspection and analysis is impractical. If some mined patterns
are strong and domain specific. So there is a need for survey
to understanding  the problem  with multimedia using knowl-
edge  discovery. Which has to expand its range of patterns
for retrieval and visualization concepts for the area like multi-
media document visualization. At the same time the system
deployed by the firm must be enough to respond immediately
to user with least latency. The balance between techniques
that are accurate but need to be more response.

CRM : It is process which manages the interaction between a

company and its customers. CRM task is to acquire new cus-
tomer, which is more expensive task than retaining a current
customer. CRM is to please the customer, depending on the
sector and kind of customer which can be done with help
desk personnel, 24 hour service, IT and with development of
new websites. CRM task is to retain customers. Competitors
are constantly offering new services and prices. Customer
trust is a key to CRM. Businesses spend lot of money on
trust.

Data Mining : It is an advanced method in data extraction
and data storing techniques. Data mining software allows
users to analyze large databases to solve business decision
problems. Many applications are growing in different areas.
So data mining helps to process data and discover new pat-
terns to extract hidden information from large database.
Knowledge discovery in databases helps in knowledge ex-
traction, data and pattern analysis, data archeology, informa-
tion harvesting for business intelligence. Data mining pur-
sued research in three categories statisticians, AI and data
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mining.

Aim:
The importance of KDD to find useful patterns for cross-
media knowledge mining.
The process for integrating images, text, numerical data,
audio into a single consistency.

Objective:
To know about knowledge discovery
Pattern Selection for cross-media mining

To know about knowledge discovery
Knowledge Discovery describes overall process of finding
and identifying data of interest, extracting and generating
knowledge from raw data and present results systematically.
“The non – trivial  process of identifying valid, novel, poten-
tially useful and ultimately understandable patterns in data.”
Presently intranet and internet are focusing on multimedia
large context for customers. It uses a very high structured
repositories in intranets Pattern Selection for cross-media
mining.

Patterns : Data mining system/query may generate thousands
of patterns, not all of them are interesting. Patterns are sug-
gested human centered, query based and focused mining. A
Pattern is interesting if it is easily understood by humans,
valid on new or test data with some degree of certainty, po-
tentially useful, novel or validates some hypothesis that user
seeks to confirm. Based on the user’s interest and expecta-
tions the patterns are helpful.

Why KDD?: It refers to the overall process of discovering
useful knowledge from data. Data mining refers to application
specific algorithms for extracting patterns from data. KDD
helps in data preparation, data selection, data clearing and
incorporation of appropriate prior knowledge and proper in-
terpretation of the results of mining are essential to ensure

Figure1: KDD Process.

The KDP model consists of a set of processing steps to be
followed by practitioners when executing a knowledge dis-
covery project. The model describes procedures that are per-
formed in each of its steps. It is primarily used to plan, work
through, and reduce the cost of any given project.
Learning the application domain
Creating a target data set
Data cleaning and preprocessing
Data reduction and transformation
Choosing functions of data mining
Choosing mining Algorithm(s)
Pattern evolution and knowledge presentation
Use of discovered knowledge
Data Mining: KDD process

Main KDD applications:
1. Marketing/Retail
2. Investment/Banking
3. Fraud detection
4. Manufacturing
5. Telecommunications
6. Data Clearing

that useful knowledge is derived from the data. KDD is also
evolved in research fields such as Machine Learning, Pattern
Reorganization, Databases, Statistics, AI and Data Visualiza-
tion. KDD focuses on the overall process of knowledge dis-
covery from data including data are stored and accessed.
KDD helps in finding understandable patterns that can be
interpreted as useful interesting knowledge.

Introduction to KDD process: The knowledge discovery pro-
cess (KDP), also called knowledge discovery in databases,
seeks new knowledge in some application domain. It is de-
fined as the nontrivial process of identifying valid, novel,
potentially useful, and ultimately understandable patterns in
data. The process generalizes to non-database sources of
data, although it emphasizes databases as a primary source
of data.
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Figure 2. Multidimensional view of data mining classification

1. Databases to be mined: Relational, transactional, object
oriented, object relational, time series, text, multimedia, het-
erogeneous, legacy, www, etc.
2. Knowledge to be mined: Characterization, discrimination,
association, classification, clustering, trend, deviation and
outer analysis.
3. Multiple Integrate Functions and Mining Multiple Levels
4. Techniques: Database oriented, data warehouse (OLAP),
machine learning, statistic visualization, neural networks.
5. Applications: Retail, telecommunication, banking, fraud
detection, DNA mining, stock marketing analysis, web min-
ing and web log analysis.
Multimedia Context
The advent of digital cameras allows sharing audio and video
files. It is estimated that nearly 300 million digital camera de-
vices are used worldwide from 2004 onwards. These are ar-
ranged in some kind of multimedia repository using www.
Multimedia uses richer and more diverse content than text
based information. This is becoming quite difficult to statisti-
cians and AI methods.

Repositories: With the increase in the number of companies
organizations are shifting from past classical and flat reposi-
tories. Now they are shaped in hierarchy or graphs with struc-
tural information. Knowledge discovery systems must be
aware of structural information, their operations and func-
tionality. Structuring and retrieving of the cross mining is a
issue in knowledge discovery.

Conclusion: Having huge data, make some problem for de-
tection of hidden relationship among various attributes of
data and between snapshots of data over a period of time. To

encompass multimedia knowledge repositories, knowledge
discovery has to expand its range of retrieval and visualiza-
tion in concepts areas like image retrieval, multimedia docu-
ment visualization. The vision is cross-media knowledge min-
ing, the process of integrating images texts, numerical data,
audio data and other formats into single consistent way (af-
ter query they should represent single consistent (Represen-
tation) pattern) using KDD my aim is to find pattern for mul-
timedia visualization.
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DETECTING ARTIFACTS AND TEXTURES IN DIGITAL IMAGES
Rekha Patil, Vinod Kumar D and Raghavendra Srinivas

Department of computer Science, Gulbarga University, P.G.Centre, Raichur.Email:-rsp.rspatil@gmail.com

Abstract: An algorithm for the segmentation and analysis of wavelet coded images is described. This algorithm forms part of an
image post-processing scheme which can successfully restore texture in compressed images suffering from blurring artifacts.
The algorithm involves extracting texture, intensity (or color) and spatial features. A variation of the k-means algorithm is used
to efficiently segment large images. An analysis stage uses a rule-based heuristic to classify segments as potential artifacts or
adjacent textures which can be used to restore them. This novel approach to image post-processing requires minimum user
interaction and can successful exploit texture level correlation in compressed images.

I. Introduction: Digital imaging devices such as digital cam-
eras, scanners and digital video recorders, have risen in popu-
larity in recent years along with a sudden spurt in the amount
of digital content that is being created, transmitted and pub-
lished. Such content is however susceptible to artifacts aris-
ing from processes such as lossy compression and transmis-
sion over packet networks, which significantly degrades the
perceptual quality of such content and its associated com-
mercial value. Post-processing algorithms which can recover
and enhance such images and video thus gain importance.

Most modern image-compression algorithms use a transform
domain approach, and quantize those transform coefficients
which are considered to be perceptually insignificant. Usu-
ally these are high frequency coefficients and at high com-
pression ratios, aggressive quantization can result in artifacts
in the compressed image. For older JPEG based compression
this resulted in blocking artifacts. In modern wavelet based
image compression algorithms like JPEG 2000 this results in
blocking, color distortion, ringing and blurring artifacts [1].
Visually, the ringing and blurring artifacts are most promi-
nent. Ringing artifacts affect contour edges and blurring arti-
facts cause prominent blurred patches in highly textured re-
gions. Blurring artifacts are characterized by the presence of
well-preserved texture adjacent to blurred regions. Examples
of blurring and ringing artifacts are seen in Figure 1a and 1b.

Many different approaches have been proposed to tackle
ringing [2], [3] and blocking [4], [5] type artifacts. Most of
these approached involve smoothing the unsightly ringing
and blocking. Thus these approaches are designed to remove
artifacts rather than recover lost content. Previously Yang
and Hu [6] have reported a dithering based approach to re-
cover some high-frequency components in a JPEG-encoded
image. However, this approach seems to be applicable only to
fine-grain textures like photo granular noise. Krishnamurthy
et.al. have reported a texture restoration method [7] based on
a Wold-decomposition. This is however applicable to a uni-
formly blurred image, and thus does not exploit the presence
of well preserved texture in JPEG 2000 coded images suffering
from blurring artifacts. In [8], Hu and Sambhare demonstrate a
post-processing technique based on texture synthesis which
exploits the presence of well-preserved texture to patch blurred
regions seamlessly. While this technique demonstrates the
feasibility of such a patch based texture restoration method,

their method requires a high degree of user input and asks
the user to identify regions suffering from blurring artifacts
and potential source regions which have the same texture
preserved. In this paper we plan to automate this process of
source and target region identification.

Identifying source and target regions is essentially a texture
based segmentation problem. We use Difference of Offset
Gaussian filters to create a feature set and a variation of the
k-means clustering algorithm to segment the image. A rule
based heuristic is then applied to the segments to identify
potential source and target segments. The rest of this paper
is organized as follows. In Section II we discuss feature ex-
traction and feature dimensionality reduction. In Section III
we discuss the segmentation technique and explain the ratio-
nale behind the variation used in the k-means clustering.
Section IV describes the rule-based heuristics used and dem-
onstrates the results. Finally Section V summarizes this pa-
per and presents some directions for future results.

II. Feature Extraction: We represent each pixel in the image
using an 11 or 13 dimensional feature vector. Two features
are used to represent spatial relationships between pixels;
the x and y pixel coordinates normalized by image dimen-
sions. For grayscale images, one feature is the low pass rep-
resentation which captures average image intensity. (Low
passed r, g and b planes are used for color images). We use 8
features to represent texture information, using responses to
a bank of oriented filters. Finally we reduce the dimensional-
ity of feature space using Principal Component Analysis. A
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detailed explanation follows.

II. a. Average gray level (and color information): We use me-
dian filtering to extract average gray level and color informa-
tion from an image. We use an 11 pixel wide median filter as it
adequately suppresses small scale texture information while
still retaining contour and boundary information quite well.
For color images we apply a median filter to each color plane.
Figures 2a and 2b show the low passed color and gray scale
features used.

Figure 2: (a) Median filtered color image. (b) Median
filtered grayscale image.

II. b. Texture feature extraction: To extract texture features
we consider analogies with human preattentive texture dis-
crimination mechanisms [9]. The model consists of (1) convo-
lution with a bank of even-symmetric linear filters followed by
half-wave rectification to give a set of responses modeling
outputs of V1 simple cells, followed by (2) inhibition localized
in space resulting in suppression of weak responses when
there are strong responses in same or nearby locations and
finally (3) texture boundary detection.

We used Difference of Gaussian (DOG) and Difference of
Offset Gaussian (DOOG) filters as our linear filters. The DOG
filters used, respond to spotted regions and the DOOG filters
used, respond to barred regions at different orientation. We
use two different DOG filters to detect two different spotted
regions and 6 different orientations of DOOG filters. The fil-
ters are shown in Figure 3. The response of a textured image
to a single filter is shown in Figure 4. Notice that unlike other
texture segmentation approaches we use filters at a single
scale only (8 pixels wide). We do this because at higher scales,
textured regions do not suffer from blurring artifacts and hence
we choose not to use such regions for texture synthesis.
Instead of half-wave rectification we apply full wave rectifica-
tion after this step. Half wave rectification was used to repli-
cate discrimination between textured regions and their nega-
tive versions. However, at small scales that we use, such dis-
crimination is not quite necessary and we prefer to use full
wave discrimination.

To replicate steps (2) and (3), instead of using inhibition and
texture boundary detection we use a simple 9 pixels wide me-

dian filter. It is well known that the median filter suppresses
weak responses in the presence of strong responses and still
maintains boundary information. The median filter thus
achieves both steps (2) and (3) in one step. The texture fea-
ture extracted for all pixels for a single oriented filter is shown
in Figure 5.

Figure 3: Differ-
ence of Gaussian

and   Difference of
Offset Gaussian

Filters

Figure 4:
Image

filtered using
a single

DOOG filter
oriented at

60o

Figure 5:
Texture

feature for a
single DOOG
filter oriented

at 60o

II. c. Feature dimensionality reduction: As we plan to use k-
means clustering to segment the image, we need to under-
stand the features we have extracted and how they will affect
the computational time required by k-means. The k-means
algorithm has a complexity of O(cknd) [10] where k is the
number of clusters, n is the number of feature points, d is the
dimensionality of the feature space and c is the number of
iterations used which depends sub-linearly on k, n and d. We
see that reducing the number of dimensions will immediately
reduce the complexity of algorithm. Another motivation for
reducing the dimensionality can be explained as follows.
Consider an image with only spotted textures and blurred
regions. In such a situation, the barred filters will have hardly
any response to both the regions, and the response if any
will be redundant as the spotted filters will already have a
good response. In such a case we could effectively use only
the spatial features, low-pass features and spotted filter re-
sponse and still get a good segmentation.

This kind out feature dimensionality reduction can be done
automatically using Principal Component Analysis [10]. We



3996TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

find the correlation between features and find the eigenvec-
tors of this correlation matrix. We then retain those eigenvec-
tors for which the eigenvalues are greater than 5% of the
maximum eigenvalue. Finally we project the features into this
eigenspace to get final feature set. This is the feature space
accurately represents image features using the smallest num-
ber of dimensions.

III. Segmentation: We use k-means clustering for segmenta-
tion. K-means for image segmentation suffers from the simple
defect that spatially discontinuous regions might get classi-
fied into the same cluster. To rectify this defect we include
spatial features into the feature set, as explained in the previ-
ous section. This scheme causes large regions to be split into
smaller regions. However, this kind of splitting does not nega-
tively affect the segment identification process unless it is
excessive, so we continue to use k-means for segmentation.
As noted in the previous section however, k-means is O(cknd)
where n is the number of points to be classified. For a simple
256 by 256 pixel image, this means that we have to classify
65536 points into say k = 8 clusters. This takes around 5
minutes to do in MATLAB and as n is proportional to the
square of image dimensions, for larger images this time be-
comes too large. To keep the computational requirements of
the segmentation stage in check we propose to modify the k-
means algorithm as follows.

III. a. Image segmentation using randomly sampled subset of
pixels: We proceed on the basis of the following insight into
segmentation. Consider the image shown in Figure 6a and its
texture features (using a spotted filter) shown in Figure 6b.We
can intuitively segment 4b into two regions, textured and un-
textured. Now consider Figure 6c which shows a randomly
sampled subset of 4b. It is still possible to define a contour
and segment the image similar to the segmentation in 4b. Af-
ter this segmentation, if we consider all the remaining points,
then they can be classified as textured or un-textured on the
basis of this initial segmentation. Refining on this insight we
derive the following algorithm.

(a) (b) (c)
Figure 6: (a) Original image. (b) Response to single DOG filter (after rectification and median filtering). (c) Randomly

sampled 10% pixels.

Randomly select 10% of the points of the feature space and
use k-means to segment them into the required number of
clusters. Then consider all the remaining points and use the
centroids in the previous steps to classify them (assigning
each point to its nearest centroid). Figure 7a shows an image
segmented using this modified algorithm.

Figure 7: (a) Segments formed after segmenting image in
Figure 1b using the modified k-means algorithm. (b)

Segments after splitting disjoint segments.

III. b. Splitting disjoint regions: Notice that in spite of using
spatial features in the feature set, there are still some disjoint
regions which have been assigned to the same feature set.
As a final step assign each disjoint region to a separate re-
gion. This is illustrated in Figure 7b.

IV. Identifying source and target regions: After the image
has been segmented into different barred, spotted and blurred
regions, we apply a simple rule-based heuristic to classify
regions as potential blurred artifacts and their corresponding
source regions (regions where texture has not been lost).
This heuristic should be characterized by low false identifi-
cations. As a first stage in this process, we identify each
segment derived from the previous section as ‘textured’ and
‘non-textured’.

IV. a. Classifying segments as ‘textured’ and ‘non-textured’
As a first stage in this classification we derive a combined
texture feature. To do this we apply the max operator to all
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texture features for each pixel. The result of this operation is
thresholded using an adaptively decided threshold. To find
the threshold we use the graythresh function from the
MATLAB image processing toolbox. This implements Otsu’s
algorithm [11]. Let |Ai| be the number of pixels in the ith region
Ai, and let S be the textured region. Then all regions with

are considered to be ‘textured’.

IV. b. Rule based heuristic to classify segments as ‘source’
and ‘target’: We then construct an adjacency matrix for all
textured segments. Let |Bi| be the number of pixels in the bound-
ary of region i. Two segments i and j are considered to be
adjacent when We then apply the following

rule-based heuristic to classify segments as source and tar-
get and update the adjacency matrix.
for each textured region
       for each adjacent non-textured region

if (adjacent region is “similar” to textured region)
     mark regions as potential source and target in
     adjacency matrix

 The “similarity” criterion is chosen to be the mean gray level
of the region. (Mean of each r, g and b plane for color images).
If the difference between the means was less then an experi-
mentally chosen threshold, then the regions were considered
similar. Among the other similarity criteria considered was the
χ2 distance between the histograms of the two regions. This
metric while seeming to be intuitively better, performed worse
then the simple mean metric, but it is suspected that this was
due to incorrectly setting the threshold for the histogram based
method.

Some results of the post-processing procedure are shown
below. Figure 8a shows the results of the algorithm for a color
image (portion of “girl” compressed to an unknown ratio)
while Figure 8b shows the results for a grayscale image (por-
tion of “barbara” compressed at 1:94). As we see, the results
are quite promising for color images. For grayscale images we
notice that while the textured regions are quite correctly iden-
tified, the blurred artifact regions cannot be discriminated
easily. The results are analyzed in the concluding section.

V. Conclusion: Consider the results in Figure 8a and Figure
8b. As noted before, the results are quite good for color im-
ages, but improvements are still needed for grayscale im-
ages. To understand why this is the case, note that we have
2 extra dimensions when we are considering color images.
Thus these three r, g, and b dimensions encode more infor-
mation than the single grayscale dimension. Also note that in
many cases, in natural images, different colored objects have
textures and this boundary is exploited in our algorithm for
colored images. For JPEG2000 coded grayscale images, it is
quite difficult to find boundaries between blur artifacts and
naturally smooth regions manually. This problem is even more
difficult to tackle automatically. One useful cue that could be
used is the contour cue, where smooth contours in images
could be used as boundaries between regions having similar
gray levels.

Among the possible future improvements could be using a
better classifier than the k-means classifier used. The recently
proposed k-harmonic means classifier [12] could be used to
get better results. The normalized cuts method [13] for image
segmentation is not plagued by problems like disjoint seg-
ments and splitting of large segments. While we avoided
using this classifier in the paper due to its computationally
intensive nature, the algorithm could be modified in a way
similar to our modification of k-means by using random sam-
pling of pixels. Such a method has been recently suggested
in [14].

Better identification routines could be to identify source and
target regions, instead of the simple rule based heuristic. A
fuzzy approach could be ideally suited to this problem. Also
while we have ignored contour cues in our paper, judging by
the results on grayscale images, it seems quite important to
include this information. The intervening contour framework
suggested by Malik et. al. in [15] seems quite promising.

Finally, it should be possible to combine this method with a
method which reduces ringing artifacts, to get even better
results.

This approach to image post-processing is different from most
usual approaches. The emphasis in our approach is on visu-
ally appealing results instead of criteria like PSNR. Thus there
is also a need for a perceptual image quality metric.
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Abstract: Information technology has profound effect on the progress and development of humancivilization. The advances in
science and technology has made a tremendous improvement and changed all activities of present society. Due to revolution of
information technology,increased tremendously demand, consumption, and importance of information in presentsociety. Woman
LIS professional are changing their roles in modern library phenomena. Women’s are participating very actively in all field of
Information Communication Technology. Now days women’s are also get ready to performing  the efficient role in  their
professionals

Woman in society: Present Society has changing in very fast
than  new shape have given changes to every field of human
activities in large scale. Earlier which is called traditional now
days it called modernization impact of modernization things
are appearing in the society   as a face. Woman’s are also
involved in this  process their routines are changed when
consider her to only for family  duties but now days she got
freedom to perform her duties not only within the family she
can select her own interested  professional serving the soci-
ety in best manner.

Present days women’s are  performing different  activities in
their professional,must of the activities are based on Informa-
tion Communication Technologies without a perfect knowl-
edge difficult to slawthe quires.In this era women are accepted
the situation and created their own image in the society.

Science & Technology have impacted the society it not ex-
cepted to women also. New Technologies have making tre-
mendous changes in the every human activity. Changes are
natural in the nature rather than some changes are difficult to
adopts immediately, in this crucial condition women  involved
herself& proved  that she can able  to every professional in
present day. own identification in all around the
country.Giving huge opportunities to play important role in
the modern society Male dominated our society also realized
the importance of professional women’s sallowthe problems

in using the new methods. Woman’s are playing a very im-
portant role in development in all era of country & extended
her services to all field (industrial, science & technology,
educational etc…)

Impact of modernization is help full to develop her own quali-
ties & skills to participating effectively and handle the prob-
lem in easiest way.

IMPACT OF ICT ON WOMAN: ICT stands for Information
and Communication Technology. The focus was on increas-
ing the participation and leadership of women in ICT and
improving the lives of women through ICT.

Information needs and diverse information tools have affected
our daily life as well as research and developmental activi-
ties. Latest devices for information communication have re-
sulted in the expeditious dissemination of information and
revolutionized the information handling activities in research
and academic libraries in India. Academic libraries, mostly
attached to universities and research institutions as centres
of information services, have largely benefited by the rapid
changes in technology. The advent of digital computer ad-
vances in telecommunication and audiovisual technologies
has opened up new ways of collecting, organizing and dis-
seminating scientific and technical information. Academic li-
braries have already transformed their specific functions by
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utilizing effectively innovative information technologies to
enhance and integrate their specific information resources
and services. Eventually, library and information profession-
als in academic libraries need to update their knowledge and
skills in information and communication technology (ICT) as
they play the role of key success factor in enabling the library
to perform its role as an information support system for soci-
ety.

The role of information and communication technologies
(ICTs) as a tool for all-around development has attracted sus-
tained attention throughout the world. At the same time, it is
the stark reality that the benefits of ICTs have been unevenly
distributed within and between countries all over the world.
Experience indicates that women are the worst sufferers in
the process. Until and unless discrimination against women
is addressed specifically, there will be every risk that ICTs
would exacerbate existing inequalities between men and
women. In developing societies the social discrimination trap
is very strong – this highlights the ways in which men’s and
women’s, girls’ and boys’ experiences of poverty differ. The
World Economic Forum’s Gender Gap Index for the year 2007,
ranks India 114th among 128 countries. This index comprises
four indicators, namely, economic, political, and educational
and health subjects. All these four are intricately related to
the status of women. Though the study of empowerment of
women as a whole is not the present task, yet these param-
eters have to be referred because of their influence on overall
empowerment process.

Mainstreaming the gender perspective is essential to achieve
parity between men and women where mainstreaming is a
process of assessing the implications for women and men in
respect of any planned action in all areas and at all levels.
Therefore, gender dimensions of ICTs in terms of access and
use, their capacity-building opportunities, employment and
engagement in productive works etc. are explicitly identified
and addressed for deriving decent outcome. In general terms,
this process is considered as engendering ICTs for the em-
powerment of women.

Woman’s are growing up in a world that has changed sig-in
cantle over the past ten years. They are comfortable around
technology that they have known all their lives. The changes
going on today create an opportunity and a necessity for a
transformation in the education system. and in must be pre-
pared for a future of continued rapid change. They are not the
only ones who must be prepared for change. There have been
great educational changes over the past ten years. “There is
one role in education that has been forced to keep up with
changes brought about by the information age, computers
and the changes in society”

New face of Library: Developments in computers, microelec-
tronics, and communication technologies have radically
changed the library and information environment. Gone are

the days of stand-alone libraries, in which a library was judged
less by the quality of its resources and services than by the
number of documents it had available. Traditional libraries
were dominated by print publications and the access mecha-
nisms were also by-and-large manual. The paradigm shift from
stand-alone libraries to library and information networks,
available via the Internet, can provide end-users with a seam-
less connection to Internet-based services. Moreover, we
are surrounded by automated, digital, and virtual libraries as
well as by networked data, specialized networks, and library
networks. Multimedia and the Internet have further made the
job of library and information professionals more challeng-
ing.

The development of new technology makes direct access to
information easier for users, and, while information skills are
required to collect and present that information, in the future
there is likely to be less of a role for information workers as
intermediaries between users and information sources.

Rapid revolutionary advances in ICT have now transformed
the way information is gathered, processed, organised, ac-
cessed and disseminated to the user community. Today, the
libraries are increasingly viewed as outdated and under rated
with the use of modern webbased services. The pressure on
libraries to modernise the way of delivering their services is
now intense and more demanding. The user expectations on
libraries to deliver high quality, comprehensive, user-friendly
new generation services have grown tremendously in recent
years. The survival demands change, updating and
modernisation. Libraries need to change quite dramatically
to modernise almost every aspect of their operations, infor-
mation resources and services in order to meet the rising
user’s expectations of the modern world. As the world ad-
vances, the library must also evolve and redesign their ac-
tivities in order to deliver highly quality, need based, and
value added services according to the expectations of today’s
library users.

In a modern library, which is dynamic information storage
and retrieval centre, the literature explosion in different disci-
plines, innumerable reading materials, in various formats in-
cluding conventional and nonconventional are collected,
processed and arranged systematically. Still user communi-
ties find difficulty in searching information due to lack of
awareness about the collection and services. Training in the
use of information tools is essential for every user for opti-
mum utilization of resources available. The need to educate
the users in utilization of resources has always been recog-
nized. In the present scenario of computerization and IT ap-
plications in the libraries it is essential to orient the users in
efficient use of these modern tools and to access information
quickly.

 Library & Information Science Professional: Information
Technology is rapidly changing the whole world creating
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new challenges and opportunities. Library and Information
Service (LIS) profession is one of the most challenging pro-
fessions in the knowledge society, combining expertise in
information management with the Information and Communi-
cation Technology (ICT) competencies. ICT has tremendous
impact on library operation, resources, services, staff and
users. LIS Professionals are confronting challenging dynamic
technological environment demanding the extensive and ef-
fective utilization of ICT in order to survive and meet the
changing complex information needs of user community. The
change is the law of nature. ICT is a driving force for change
in library. Change is inevitable for the survival and success of
any library in the changing technological world. LIS Profes-
sionals must develop expert technological competencies re-
quired to make best use of the opportunities, the ICT offers in
order to provide a gateway access to wide range and variety
of information resources and services.

The librarians are faced challenges to managing massive vol-
ume of information for storage, process, retrieve, and dis-
seminate in libraries Rapid advances in Information Technol-
ogy in the past two decades have brought revolutionary
changes in the concept, organization, functioning and man-
agement of library and information systems through out the
world. The modern technology has greatly improved the ca-
pabilities of managing this explosive growth of information
effectively. Information technologies todayare characterized
by their very dynamic development and increasing complex-
ity. Information technology application in library and infor-
mation field has made remarkable progress in the world. Infor-
mation Technology not only affects the technical services of
libraries but also shapes the library services that are being
offered to the public. Worldwide libraries have been explor-
ing new technologies for providing better and faster access
to vast information resources and efficient information ser-
vices to their users. Information Technology has offered bet-
ter solutions to achieve greater level of efficiency,
productivityand excellence services in libraries

SKILLS: Continuing Professional Development is an essen-
tial part of the modern library information professional’s suc-
cessful career planning & prospects. The LIS Professionals
with better personal, professional and technological compe-
tencies have great opportunities and bright future in the mod-
ern libraries. Application of new ICT in to the libraries immedi-
ately requires improvement of different kinds of skills and
knowledge in library information science professionals. Con-
tinuous staff training on emerging technologies is essential
to learn, improve Professional competencies can be thought
of as flexible knowledge and skills that allow the librarian to
function in a variety of environments and to produce a con-
tinuum of value-added, customized information services that
cannot be easily duplicated by others. They relate to the
librarian’s knowledge in the areas of information resources,
information access, technology, management and research,

and the ability to use these areas of knowledge as a basis for
providing library and information services.

The technology is complex and librarians have not devel-
oped the skills to understand it, exploit it or create it. Those
few who do have such skills find they have a very marketable
commodity and can make a better living elsewhere. There is
an urgent necessity to learn a great variety of professional
competencies to accomplish the role of professional librarian
in the constantly changing challenging web environment.
Professional competences enable librarians to respond ef-
fectively and efficiently to the constant development of new
technologies.

1} Managerial skills
•Strive for cost effective utilization of all resources of the
library.
• Communicates the value of library and information services
to decision makers
•Act as active and effective member of the senior manage-
ment team and a consultant to the organization on informa-
tion management issues.
•Understands and uses effective team process skills to real-
ize the objectives, mission, and visionof the library
• Develops and implements policies and procedures for the
efficient and effective operation of library functions
• Continually adjusts programs and services to respond to
societal changes and service opportunities

2}   Knowledge of Information Sources & services
• Develop specialised subject knowledge about the purpose
of the organization
• Identify materials appropriate to customers’ requirements
and their abilities
• Expert knowledge in the content of information resources
and ability to critically evaluate and filter them
• Develop and deliver convenient, easily accessible and cost
effective information services to the users

3}    Technology Skills
• Scans the environment emerging and forecast the future
technologies that are relevant to libraryservices
• Use appropriate latest relevant technology to manage and
deliver information services
• Continually develops skills in using latest relevant tech-
nologies
• Use technology to generate value-added products, such as
bibliographies, databases etc.,
• Function creatively and innovatively in a Web-based envi-
ronment.

4}Professional search skills
• Adequate knowledge about search process, search strate-
gies, search techniques, search Engines and search technol-
ogy.
• Capable of finding and evaluating the information resources
best suited to user needs
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• Expert knowledge in searching catalogues databases and
web sources

5}  Communication skills.
• Communicates the value of library service to decision mak-
ers, staff and users.
• Communicates clearly and respectfully with customers and
colleagues.
• Demonstrates active listening skills with customers and col-
leagues.
• Effectively negotiate with publishers, customers, manage-
ment & vendors

6}   User Service
• Demonstrate a sincere commitment to user service
• Understand user needs and preferences for information
• Instruct in information gathering, literacy, research and tech-
nical skills
• Continually design and improve user oriented information
products & services
• Deliver perfect customer service with confidence & compe-
tence

7} Commitment to Life-Long Learning
• Take responsibility for the development of one’s own pro-
fessional career
• Remain knowledgeable in current events and Technologies
• Pursues learning opportunities, personally or through for-
mal training
• Flexible in adapting to new situations, systems, tools, envi-
ronments
• Anticipates accepts, adapts and manages change effectively.

8}   Other Skills
• Marketing and Promotion of Library Service
• Project Management skills
• Time Management Skills
• Digital rights management.
• Knowledge management skills.

9} Sources for Professional Competencies Development
LIS Professionals have a wide range of channels and ways to
develop their professional competencies and manage chang-
ing technologies effectively. The important methods/ways
for improving professional competences.

Impact of ICT on Library & Information Services.
1} E-resources : Present days Library have subscribing online
resources it includes Books, Journals & all kinds of Library
sources through Consortium. Library consortium is a group
of two or more libraries which have agreed to co-operate with
one another in order to fulfil certain similar needs, usually
resource sharing. It usually, refers to co-operation, Co-ordi-
nation and collaboration between, and amongst libraries for
the purpose of sharing information. Consortia are basically,
evolving a form of cooperation among the libraries which
come together to share resources electronically. It has gained

momentum even in developing countries like India. Some of
the successful library consortia setup so far in India.

2} Internet and E-mail Services: Libraries are providing
Internet facility to the users such as faculty, participants of
the training programmes/workshops/seminars/conferences
and research scholars. It is a suitable medium for accessing,
selectingand using resources through web site. Libraries are
using Internet for all activities such as acquisition, classifica-
tion, cataloging, resource sharing, reference services, data-
base access, user education etc.Through E-mail services the
user can request for inter library loan, document delivery
services etc. Thereare number of bibliographic databases
available on the net. Most online search services like DIA-
LOG/ESA/IRS and STN have been offering document sup-
ply services to the users. In order to search andbrowse the
library catalogue, the end users can transmit orders or re-
quest directly from the web OPACs.Several libraries are of-
fering digital reference service using chat software, line inter-
active communicationactivities etc.

3} CD-ROM Search Services: Library provides abstracting
and indexing services through CD-ROMs which are best,
powerful and costeffectivetool for information storage and
retrieval. Information that can be stored and retrieved in a
CDROMcan be of different forms like textual, audio, and video.
Many libraries subscribe CD-ROM databasesand informa-
tion packages, which are not only minimizes the subscription
costs, but also facilitates quickspeedy search strategy to re-
searchers.

4} Network Services: The networking can be defined as the
combination of more than one computer, which is
interlinkedtogether for data communication. Computer net-
works plays an important role in activities of libraries
andinformation centres, information services like reference
services, CAS,SDI, Computer assisted learningand user edu-
cation are feasible with the help of computers beside the
house keeping operations.

5}OPAC: OPAC provides public enquiry terminals thereby
bringing about considerable improved literature
andinformation available on the Internet.

6}   News Papers: Several newspapers have been made avail-
able on the web. They can be accessed with the subject,Title,
Date, Language, Name of the author etc. In addition to News
Papers the Government publications,latest G.Os and amend-
ments can also obtained from web sites of individual agen-
cies of such as GPO.

7} Journals: Now a day’s most of the libraries and informa-
tion centers are maintaining electronic aids which consistof
lists of electronic data bases and e-journals on their website
a part from the online catalogue. Usefultextual matters of cer-
tain journals will be down loaded on going through content
pages by the scholars fortheir research work



4056TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

8}   Resource Sharing: The development of electronic infor-
mation network and Internet in particular has provided a wide
rangeof opportunities in sharing the access of information.
Resource sharing is a way to maximize usersatisfaction at
lower cost. Conduct user orientation programmes to tap the
resources of various institutions.

Conclusion: Library professionals have to face many com-
plex challenges, make use of the technological opportunities
and respond to all these changes positively. LIS profession-
als with latest technological competencies are in great de-
mand. They have great opportunities and bright career pros-
pects as long as they improve their professional and techno-
logical competencies and grab them. Otherwise, it becomes
even difficult to survive in the modern libraries. Those pro-
fessionals that anticipate and embrace change constructively,
creatively and intelligently will be the ones, who are most
likely to survive, prosper, develop and succeed rather than
decline and suffer in the future. LIS professionals need vision
for modern professional skills and technological competen-
cies in order to have bright future in the 21st Century.

LIS professionals face complex challenges posed by rapid
revolutionary advances in ICT. Libraries have to redesign
their positions to meet evolving needs. Librarians need to
implement new practices and new technologies, manage
change, and improve performance and competencies to face
future challenges of knowledge society. They need to de-
velop professional competencies to adapt changing technolo-
gies in order to deliver timely, value added quality content
and world-class services to the users from their desktop. Li-
brary information professionals have to recognize the expand-
ing nature of the technological changes and professional
challenges that they face in the modern world and realize to
improve the range of professional competencies required to
adapt and manage the changing technology successfully. The
challenges represented by these competencies must be seized

and acted upon today in order to ensure that librarians have
better future in the twenty first century. LIS professionals
must strive, struggle and improve new skills and knowledge
about new technologies that will be needed to provide
responsiveLibrary Information Services to the users in the
twenty first century.
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Why Agriculture needs to be improved?
Agriculture needs to produce more food because the world’s
population is growing.

That’s certainly true, and many companies, governments and
organizations—has been working to develop seeds and other
systems that help farmers grow more.

World doesn’t just need more food. It also needs better food
that’s more nutritious. And it needs to find ways to make the
process of growing food more efficient and aligned with our
environmental needs.

A growing debate!!!: Agriculture affects all of us, directly and

indirectly. It affects us directly through the food we eat and it
affects us indirectly through its relationship to the environ-
ment, the use of natural resources and the global economy
Even though farmers grow a lot more than food (such as
cotton for clothes and corn and grass for fuel), we think it’s a
good thing consumers are increasingly interested in under-
standing where their food
Agriculture Technology: Agricultural technology refers to
technology for the production of machines used on a farm to
help with farming. Agricultural machines have been designed
for practically every stage of the agricultural process. They
include machines for tilling the soil, planting seeds, irrigating
the land, cultivating crops, protecting them from pests and
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weeds, harvesting, threshing grain, livestock feeding, and
sorting and packaging the products.

Role of Information Technology in Agriculture in India : In-
formation Technology (IT) has a major role to play in all fac-
ets of Indianagriculture. In addition to facilitating farmers in
improving the efficiency andproductivity of agriculture and
allied activities, the potential of IT lies in bringingabout an
overall qualitative improvement in life by providing timely
and qualityinformation inputs for decision making. The per-
sonnel who work for the welfareof Indian farmers, such as
extension workers, do not have access to latestinformation
which hinders their ability to serve the farming
communityeffectively.

IT Components used in Indian Agriculture
Ø Input Devices: The advent of touch screen monitors that
allow users to give input to computers bytouching on the
appropriate location of the monitor has made it possible to
developuser-friendly interface for farmers which is easy, in-
tuitive, circumvents language barrier andat the same time pro-
vides a relaxed environment to the users. The present day
digital camerasmake it possible to capture and store good
quality graphics and large video clips. The smallsize and low
weight of these digital cameras, which are increasingly be-
coming affordable, open up the possibilities of providing com-
puter based demonstration clips to educate thefarmers. The
digital cameras can also be used to upload plant stress re-
lated images, movieclips which can facilitate an expert resid-
ing at a far of location to quickly recommend asolution

Ø Output devices :  The qualities of these output devices like
printers, plotters, data projectors, have the potential of
generatingrenewed interest in the farmers in using IT based
services. The portable data projectors can be easily carried
by the agricultural extension personnel for serving
largeraudience. Likewise speakers can also be attached to the
computers to incorporate voicebased trainings for farmers

Ø Networking devices : The capacity of modems, used to
convert the data from digital to analogand vice versa, which
are popularly employed to use telephone lines have increased.
Internalmodems are available integrated into the computer so
that they are not exposed to outsideenvironment. The ca-
pacities of other networking devices such as routers have
also gone upwhich makes it possible to create large networks
with smooth data transmission

Ø Other accessories : Uninterrupted Power Supply (UPS)
devices are crucial to ensure thelongevity of the IT equip-
ment as well as provide backup mechanisms. The potential of
solarpower packs to provide a feasible solution to shortage
of power in the rural areas needs to beexploited.

Information technology (IT) can bebroadly classified under

two sections: Tool for direct contribution to agricultural pro-
ductivity Precision farming, popular in developed countries,
extensively uses IT to makedirect contribution to agricultural
productivity. The techniques of remote sensing using satel-
lite Technologies, geographical information systems,
agronomy and soil sciences are used to increasethe agricul-
tural output. This approach is capital intensive and useful
where large tracts of land areinvolved. Consequently it is
more suitable for farming taken up on corporate lines.

The indirect benefits of IT in empowering Indian farmer are
significant andremain to be exploited. The Indian farmer ur-
gently requires timely and reliable sources ofinformation in-
puts for taking decisions. At present, the farmer depends on
trickling down ofdecision inputs from conventional sources
which are slow and unreliable. The changingenvironment
faced by Indian farmers makes information not merely useful,
but necessary toremain competitive.

Various technologies used in Direct Farming
Tractors on autopilot GPS tractors combines, sprayers and
more can accurately drive themselves through the field. After
the user has told the onboard computer system how wide a
path a given piece of equipment will cover he will drive a
short distance setting A & B points to make a line. Then the
GPS system will have a track to follow and it extrapolates that
line into parallel lines set apart by the width of the tool in use.
These systems are capable of tracking curved lines as well.
The tracking system is tied to the tractor’s steering, auto-
matically keeping it on track freeing the operator from driv-
ing. This allows the operator to keep a closer eye on other
things. Guidance is great for tillage because it removes hu-
man error from overlap, saving fuel and equipment hours.
Trust me when I tell you that once you starting auto tracking,
you’ll never go back manual steering.

Smartphone Irrigation: Mobile tech is playing a big role in
monitoring and controlling crop irrigation systems. With the
right equipment a farmer can control his irrigation systems
from a phone or computer instead of driving to each field.
Moisture sensors in the ground are able to communicate in-
formation about the level of moisture present at certain depths
in the soil. This increased flexibility allows for more precise
control of water and other inputs like fertilizer that are applied
by irrigation pivots. Farmers can also combine this with other
tech like VRT mentioned earlier to control the rate of water
applied. It’s all about more effective and efficient use of re-
sources.

Swath control and variable rate technology: The savings come
from using fewer inputs like seed, fertilizer, herbicides, etc.
Since the size and shapes of fields are irregular you are bound
to overlap to some extent in every application. Thanks to
GPS mapping the equipment in the field already knows where
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it has been. Swath control shuts off sections of the applicator
as it enters the overlap area, saving the farmer from applying
twice the inputs on the same piece of ground.

VRT works in a similar fashion. Based on production history
and soil tests a farmer can build a prescription GPS map for an
input. By knowing what areas of a field are most and least
productive the application rate of an input like fertilizer can be
tailored to increase or decrease automatically at the appropri-
ate time. This is a big benefit for farms. Instead of applying a
set rate of fertilizer over the entire field (many times a high rate
to help those low producing areas) an operator can now ap-
ply a rate most effective for a particular section of ground.

Telematics: This technology allows equipment to talk to farm-
ers, equipment dealers, and even other equipment. Imagine
you have a problem in the field and have to stop working.
With telematics your dealer can access the onboard diagnos-
tic system of your tractor. Depending on the problem they
might be able to fix your equipment right from dealer. No wait-
ing on a mechanic to drive out to wherever you might be.
You’re back to work, and the dealer saved a trip too. Farmers
will be able to keep track of what field equipment is in, fuel
consumption, operating hours, and much more. Personally
I’ve noticed on our farm as we become more technologically
advanced our downtime is often caused by electrical, soft-
ware, or hardware problems as opposed to mechanical.

Livestockmanagement
Collars developed for livestock are helping producers keep
track of their herds. Sensors in the collar send information to
a rancher’s smartphone giving the rancher a heads up on
where a cow might be, or maybe she’s in some sort of dis-
tress, or maybe just in the mood for some mating. I suppose
you could say it’s kind of like telematics for cows!

RFID tags are also a handy device for livestock management.
The information kept on a tag helps producers keep track of
individual animals, speeding up and making record keeping
more precise. I recently read about RFID tags placed in to hay
as it is baled. Data such as moisture and weight can be stored
in the tag to be scanned later.

Field documentation: Because of onboard monitors and GPS
the ability to document yields, application rates, and tillage
practices is becoming easier and more precise every year. In
fact farmers are getting to the point where they have so much
good data on hand that it can be overwhelming to figure out
what to do with all of it.

And of course, every farmer’s favorite form of documentation
is the yield map. It sums up a year’s worth of planning and
hard work on a piece of colorful paper. As harvesting
equipment’s rolls through the field it calculates yield and
moisture as it goes tying it in with GPS coordinates. When

finished a map of the field is printed. These maps are often
called heat maps. I liken then to weather radar maps. Each
color on the map relates to a certain yield range. Now the
farmer can see what varieties had the best, worst, or most
consistent yield over varying conditions. Maps like this can
tell a farmer how well a field’s drainage system is working. (In
case you weren’t aware, there is a massive network of private
and public drainage at work underground on farms.) All this
data allows for better agronomic decisions in the future.

Don’t forget to flush: An automatic system uses water to
flush manure away from the cattle into a holding area where
all the solid matter dries up. After it dries the solid manure can
be picked up and further processed.

The liquid manure continues on into another area. From here
it can be pumped out and used to fertilize Ray’s crop or it can
be sent back in to flush out more manure. A metering device
lets him know exactly how much liquid is used so that just the
right amount is placed on the crops. Excess nutrients are at
risk of reaching groundwater, but Ray is all over that too.
Irrigation runoff is captured in ponds and is recycled over
and over again in the system.

Ultrasounds and more for livestock: They aren’t just for
checking on baby animals in the womb. Ultrasounds can be
used to discover what quality of meat might be found in an
animal before it goes to market. DNA testing helps producers
identify animals with good pedigrees and other desirable
qualities. This information can then be used to improve the
quality of the herd which helps the farmer improve his bot-
tom line.

There’s an app for that : Farmers are using all the social
media sites for all types of reasons. Some are using apps like
foursquare to keep tabs on employees. Apps can control
irrigation and grain storage systems.

Even the camera can be put to work on the farm. If you think
you might forget how something goes back together after
you take it apart take a picture of it assembled. GDDs are an
index based on temperature that gives a grower an idea of
how mature a crop may beLoad Out technology: Technology
where we want to load grain into a truck without getting out
of the cab

Smile for the camera : Putting up cameras around the farm is
a trend that’s catching on. We have a rear-facing camera on
the back of the combine that shows up on a monitor in the
cab. I can think of all kinds of places to put cameras on large
pieces of equipment to help eliminate blind spots. Our grain
cart is wide enough that you can’t see around it so I’d like to
have one out back to I know if I’m holding up traffic when
driving from field to field. Another idea would be to have a
camera or two looking at the implement behind the tractor.
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Craning your neck around left and right all day to look behind
you gets a little painful after a while.

Livestock managers are wiring up their barns, feedlots, and
pastures with cameras that send images back to a central
location like an office or home computer. They can keep a
closer eye on animals when they are away or home for the
night. Cameras to monitor cows during calving season to
hope is that by being able to watch the cows during this
critical time they can lessen the chance of calves being born
outside on those well below zero nights.

Sensing how your crop is feeling: Crop sensors. This is tak-
ing variable rate technology to the next level. Instead of mak-
ing a prescription fertilizer map for a field before you go out to
apply it, crop sensors tell application equipment how much to
apply in real time. Optical sensors are able to see how much
fertilizer a plant may need based on the amount of light re-
flected back to the sensor. I haven’t seen one of these sys-
tems in operation yet, but I’m keeping a close eye on them.
It’s fairly new and pretty expensive, but I see huge potential
here. Crop sensors are going to help farmers apply fertilizer in
a very effective manner, maximizing uptake and reducing po-
tential leaching and runoff into ground water.

Indirect tool for empowering farmers to take informed and
quality decisions whichwill have positive impact on the way
agriculture.

Awareness Databases :The implications for all the stake
holdersand the time frames are to be spelt out. This is a prior-
ity item which is to be addressedimmediately. The mandatory
changes in government policies on tariffs, imports,
yearwisephasing of the same, the impact on various subsidy
schemes would be of concern to people. An area of immediate
concern to farmers is to get an analytical input on howhis/her
life is going to be affected. Since removal of restrictions throw
open Indian agriculturalmarkets, the macro economic situa-
tion related to foreign exchange, inflation, the current
tariffstructure within and outside the country etc. and their
likely impact on Indian agriculture willhave a direct bearing
on the decisions of segments of Indian agriculture

Decision Support Systems: Indian farmer is cautious and
usually tends to avoid risk. In order to take advantage of the
emerging order, the enterprising Indian farmer needs to
beequipped with information that facilitates undertaking a
proper analysis.

The data on cost of cultivation, efficient agricultural prac-
tices and availability ofinputs will facilitate in assessing the
strengths of products also with the imports. In theemerging
scenario, competitive advantage is required to be fully ex-
ploited to improve exportpotential.

India is believed to have competitive advantage in areas like

fruits, oil seeds, cotton,milk products. Special thrust may be
accorded to these sectors to meet international standards.

Opportunities for specialization may lead to better export po-
tential. Similarly, forecasts on threatsin terms of information
related to cheaper imports, macro-economic conditions of
other countriesare also required

Systemsthat facilitate Indian farmers to forge appropriate al-
liances for collective benefit, The size of land holdings is a
major barrier in exploiting any export potential. In order to
remain competitive and derive better price realizations, it will
be necessary for the farmers to come together through coop-
erative alliances. It is possible to relieve the farmers of geo-
graphical barriers by facilitating farmers to come together
online and facilitate disposal of their produce at attractive
prices. Online bidding can be introduced for various agricul-
tural product categories. This will require development of
complicated IT systems which are to be supported by proper
bricks and mortar infrastructure and post-harvest technolo-
gies, storage, etc.

Informationon new opportunities : It is necessary to equip
Indian farmers to come together for value additions to their
agricultural output. This will get them better returns from
their produce and at the same time generate new employment
opportunities in the rural sector. This will require systems to
provide information to farmers on agro processing indus-
tries, aqua culture units, animal husbandry, floriculture, etc.
Monitoring systems for corrective measures.

Since the domestic agricultural scene is exposed to interna-
tional fluctuations, it is necessary to be vigilant to external
shocks. Systems to monitor international market status, in-
ternational supply - demand scenario, macro-economic fac-
tors, political disruptions are required to be developed. Ad-
vance warning systems to alert the farmers are required to be
developed. It is necessary to promote monitoring cells in all
major institutions related to agriculture and allied activities
to maintain data, provide periodic analytical reports and raise
advance alerts.

So now we are up to speed on some of the latest and greatest
things going on in agriculture. It’s all about more data, effi-
ciency, and precision. Farmers have a lot of awesome stuff to
help them produce a bountiful harvest. So long as Mother
Nature chooses to play along. She’ll come up with at least
one monkey wrench each year no matter what you do, but
that goes with the territory.

Statistics
Top 5 Countries by agricultural output in the World
China 911
India 343
European Union 310
United States
Indonesia 179
Brazil 128
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MEASUREMENT OF THE IMPEDENCE OF THE HUMAN BLOOD DURING CO-
AGULATION

BHARATI SUGURKAR.
PG Schoalr, Raichur

IMPEDENCE (Z)
A measure of the total opposition to current flow in an alternating
current circuit, made up of two components, ohmic resistance and
reactance, and usually represented in complex notation
as Z = R + iX, where R is the ohmic resistance and X is the reactance.
It can also be defined as an analogous measure of resistance to
an alternating effect, as the resistance to vibration of the medium in
sound transmission.

BLOOD CO-AGULATION
Blood coagulation is an extremely complicated and dynamic
physiological process.
Monitoring of blood coagulation is essential to predict the risk of
hemorrhage and thrombosis during cardiac surgical procedures.
The electrical impedance measurement for the definition of blood

Continuous measurement of the blood coagulation process can
ensure that the patient is effectively treated with an anticoagulant to
avoid blood clots.
Among the different detection methods, it was reported that elec-
trical impedance measurement is the best method for whole blood
coagulation time measurement.

coagulation process provides a fast and easy measurement tech-
nique.
Disorders in blood coagulation may lead to serious pathological
complications, such as hemorrhage, thrombosis, and embolism in the
vascular system.
In cardiac surgical procedures, monitoring of blood coagulation is
essential to predict the risk of hemorrhage and thrombosis.

Circuit explaining the methodolog



4106TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2013

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-6

ISSN 2250 - 3978 LILAVATI (PRINT)

DETERMINATION OF BLOOD CO-AGULATION TIME BY
ELECTRICAL IMPEDENCE METHOD

In the proposed experiment the
measurement of electrical impedance of

blood is carried out by subjecting the
sample to an AC source of emf 0.1 volt

at 1000 Hz frequency.

The corresponding voltage and current are monitored at 
different time intervals.

Now impedance Z is calculated for each voltage 
and current value.

From this measurement it is observed that , initially the impedance
of the blood is minimum.
As the time elapses the blood coagulates and impedance of blood
goes on increasing and becomes almost constant when blood coagu-
lates fully.

Graph

• Blood coagulation process represented by the impedance magnitude
at 1000 Hz.

Results
The impedance spectrum of the whole blood was first studied
using the microfluidic chip.
In the study of blood coagulation process, impedance magnitude
at 1000 Hz is measured with time.
 Since the impedance magnitude at 1000 Hz of the blood is
composed of the impedance contributed from plasma and cells, it is
defined to represent the blood coagulation status for the investigation of
the blood coagulation process.
Result reveals the rapid formation of fibrin during the coagulation
cascade, which can be monitored by the impedance change. More-
over, the starting time of the blood coagulation is defined at the imped-
ance magnitude which is 2 times the impedance of the whole blood.
Conclusions
Blood coagulation time was determined by the electrical impedance
of the blood sample, which showed a promising technique to quantify
the blood coagulation process.
Electrical impedance determination of blood coagulation time
provides a fast and easy measurement compared with the conven-
tional analysis techniques. This work is found valuable for the devel-
opment of clinical equipment for routine coagulation tests.

 “CURRENT STATUS OF INFORMATION COMMUNICATION TECHNOLOGY (ICT) IN
AGRICULTURE WITH SPECIAL REFERENCE TO PLANT PROTECTION”

Shreevani G. N, Sreenivas, A.G, Jyothi Patil and Sushila Nadgouda
Department of Agricultural Entomology, University of Agricultural Sciences, Raichur – 584 102, Email-

shreevanign@gmail.com

Abstract: Pests, basically herbivorous insects and microbial diseases, have always plagued agriculture; the number of problems
having multiplied following modernization. Total crop losses, even suicides by farmers have been attributed to pests.  In spite
of development of several effective solutions by academic institutions like the Universities and Research Institutions on these
biotic stresses, the adoptability by the farmer has always met with poor compliance mainly due to ineffective penetration. In
addition to this weak knowledge about the nature of biotic stress not only by the famer but also the extension personnel of the
line department have resulted in poor management strategies. Attempts to develop linkages through print media, radio and
television are far from satisfactory. With the rise in satellite-based communications, mobile telephony and the World Wide Web,
there have been noteworthy efforts made to develop new kinds of linkages.  With the growing range of mobile ICT applications,
such as web-capable mobile phones, handheld computers and global positioning systems (GPS), IPM practitioners will be able
to access relevant information anywhere, at any time. This may inspire insect informatics experts to create IPM information and
products that are relevant for specific locations at particular times. As a result, we can believe that in the near future more web
based intelligent information systems will be developed that will allow users to access real-time online information that is
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relevant to their need, rather than the technology-driven products that are currently available.

Keywords: Agriculture, Information communication technology and plant protection.

Introduction:  India is one of the biggest and strongest agro-
based nations in the world. Inspite of an alarming increase in
the population, it has managed to attain self sufficiency in
agriculture, thanks to green revolution and sustainable
agriculture. However, looking into the total area under
cultivation, achievements made in agricultural productivity
are far below the desired levels. One of the major constraints
facing Indian agriculture is the deficiency in transfer of
relevant knowledge from National Agriculture Research
System (NARS) and State Government Agriculture
Departments to the small and marginal farmers who form bulk
of the nation’s agricultural population. Hence, farmers are
deprived of timely availability of latest technology and support
leading to considerable economic loss, distress and suicides
in extreme cases. Further, there exists a huge gap between
farmers and agricultural scientists and extension agencies
involved in technology development and transfer activities.
Under such circumstances, innovative Information
Communication Technologies (ICTs), can play a major role in
bridging this gap.

Agriculture Knowledge Management (AKM) helps in creating
knowledge repositories, improving knowledge access,
sharing and transfer, and enhancing the knowledge
environment in the rural communities. ICTs can make AKM
more effective by providing agro-information services that
are affordable, relevant (timely and customized), searchable
and up-to-date. ICTs is an umbrella term that includes
computer hardware and software, digital broadcasting and
communication technologies, digital information repositories
and internet, television, radio, mobile phones, and the policies
and laws that govern the use of these devices and media. The
intrinsic and instrumental importance of ICTs in AKM is such
as to make it a significant factor in the future competitiveness
of agriculture in the global economy. The experience of rural
tele- centers in the developing world shows that ICTs can
help intermediaries to gather, store, retrieve, adapt, localize
and disseminate a broad range of information needed by rural
communities. Though tele-centers are beginning to dot the
Indian rural landscape, they lack agro-content in local
language and quick delivery of the information that is of
immediate use to them. The role of ICT to enhance food
security and agricultural livelihoods are widely recognized
and discussed world over.

On the contrary, the strong ICT sector in India, with rural
broad band connectivity in the offing provides a great
opportunity for developing effective AKM systems. However,
at present, the conventional agricultural extension and farmer-
outreach programs in India face major challenges such as
quick and timely outreach, solutions tailored to needs of
individual farmers and cost effective outreach.

Pests, basically herbivorous insects and microbial diseases,
have always plagued agriculture; the number of problems
having multiplied following modernization. Total crop losses,
even suicides by farmers have been attributed to pests.  In
spite of development of several effective solutions by
academic institutions like the Universities and Research
Institutions on these biotic stresses, the adoptability by the
farmer has always met with poor compliance mainly due to
ineffective penetration. In addition to this weak knowledge
about the nature of biotic stress not only by the famer but
also the extension personnel of the line department have
resulted in poor management strategies. Attempts to develop
linkages through print media, radio and television are far from
satisfactory. With the rise in satellite-based communications,
mobile telephony and the World Wide Web, there have been
noteworthy efforts made to develop new kinds of linkages.

Information Communication Technology (ICT): Introduction
of ICTs during 1990’s in different parts of the country has
demonstrated the positive impact on the lives of the rural
people. The integration of ICT can help or enable extension
professionals to gather, store, retrieve and disseminate a broad
range of information needed by the farmers. Thus,
transforming them from extension workers to knowledge
workers. As a result ICT helps the extension system in re-
orienting itself towards the overall rural development or
production systems. With the appropriate knowledge, small
scale producers can even have a competitive edge over larger
operations of small producers. ICT can also play an important
role in bringing about sustainable agricultural development.
When used to document both organic and traditional
cultivation practices. Thus, IT could act as a bridge between
traditional and modern knowledge systems. In this, context,
this paper address the following:

ICT IN AGRICULTURE: Agricultural Development services
that can be provided using ICT are:
• Online information on education, training and consultation.
• e-commerce direct linkage between local producers, traders,
retailers and suppliers.
• Facilitation of interaction among researchers, extension
workers (knowledge) and farmers.
• Question and answer services (Kissan Calls) where experts
respond to quires on specialized subjects.
• Up to date information to formers about package of practices,
market information, weather  forecasting,  input  supply,  credit,
availability etc.,
• Provision of early warning system about  disease / pest
problems,  rural development programmes and  crop
insurances etc.,
• On line registration services
• Marketing of milk and milk products.
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• Increased efficiency of co-operatives thro computer
communication network.
• Tele-education to formers
• Websites established by Agril. Research institutions on latest
information to extension workers.

Evidences : Soumyashree (2007) cites, most of the calls in
KCC were related to plant protection, seeds availability and
Marketing.  Further, more calls were from Malanadu- (shimoga)
least were from Coorg (Hilly area). Awareness among farmers
about toll free call number 1551 was medium. Karthekeyan
(2006) cites, most of the calls were from Erode, less from
Nilageris (in Tamil nadu).  All the calls were handled at level I
no calls for level III in one year period. KCC were ill equipped.
Only one telephone line, without conference facility.

Savithramma (2011) has Investigated the temporal and spatial
distribution of KCC calls during 2010. It was found that
maximum number of calls were from Gulbarga (2509), Belgaum
(2230), Tumkur (2055) and Kolar (1949). Least was fromCoorg
(300). Further, the querywise calls attended by Level I officials
in KCC were related to Disease control (23.77%), pest control
(12.52%) and varieties (14.46%)

K-RIAD (Kiosk for Rural India Agricultural Development)
An Interactive Kiosk is a computer terminal featuring
specialized hardware and software designed within a public
exhibit that provides access to information and applications
for communication, commerce, entertainment, and education.
Early interactive kiosks sometimes resembled telephone
booths, but can also be used while sitting on a bench or chair.
K-RIAD is a agriculture model which will be beneficial to
farmers so Agricultural backbone countries like India it will be
more useful by this farmers can aware of present trends and
agriculture technological changes around the world and they
can update them according to the changes by usage of K-
RIAD efficiently and effectively.

          Subrahmanyam et al., 2012

e – AGRICULTURE PORTALS
ICTs Applications in India
1. Government Initiatives: Agrisnet, Agris, Agmarknet, Dacnet,
Vistarnet, Aphnet, Fishnet, Hortnet Seednet, Ppin, Coopnet,
Fertnet, Arisnet, Afpinet, Arinet, Ndmnet, etc, with their
independent websites
2. State Government Supported: Rajasthan- Jan Mitra, Gujarat-
GAU-SAT-KRU, M.P.- Gyandoot, Maharashtra-Maha-
Agrinet, A.P.-Rural e-Seva, Karnataka-Rhythu Sampark
Kendras and Bhoomi, Kerala- Kissan Kerala, Akshaya Kendras
3. Corporate Sector Initiatives: e-Chaupals of ITC-IBD, Tata
Kisan Kendras of Tata Chemicals, Parry’s Corners of EID Parry
and Chirag Kendras of n-Logue
4. NGOs and other private Sector: Information Village-MSSRF,
Drishti.com, Agriwatch.com, TARA Kendras.

For Agricultural Marketing
• Domestic and Market intelligence cell

• Krishi Maratha Vahini
• Bhav puchiye
• e – Choupal: The ITC Company has set up about 6500 e-
choupals in 40,000 Indian villages, and is targeting to set up
20,000 e-choupals in one lakh villages by 2010 These e-
choupals were initially operated by persons like village
panchayat pradhans, village teachers and postmen, who
acted as sanchalaks. Now a number of educated farmers also
act as sanchalaks. Marketing Channel Public-Partner-
Participation\concept (PPP) WORKING:Madhya Pradesh,
Haryana, Uttarakhand,  Karnataka,Andhra Pradesh Uttar
Pradesh, Maharashtra, Rajasthan, Kerela and Tamil Nadu,
• i – kisan: is a comprehensive Agri Portal addressing the
Information, Knowledge and Business requirements of
various players in the Agri arena -Farmers, Traders and trade
channels etc
• APEDA: APEDA, with the funding support of GoI-UNCTAD-
DFID has set up a portal named "Indian Agri Trade Junction"
as a part of APEDA website

ICT IN PLANT PROTECTION
a-AQUA (Almost All Questions Answered): a- AQUA is a
multilingual online question and answer forum. It is developed
by Developmental Informatics Laboratory (DIL) of IIT-
Bombay sponsored by National Agricultural Innovative
Project (NAIP), Media – Lab Asia, Development Gateway
Foundation and Pan Asia ICT R&D grants. This portal is
supported by Agrocom, III-Bombay, KVK Baramathi, Vigyan
Ashram, UAS Dharwad/Raichur and  KVKs and GBPUAT
Pantnagar and its KVKs.

a-AQUA provides online answers to questions asked by
farmers and agriculture professionals engaged in agriculture,
animal husbandry and agri business over the internet. a–
AQUA service was started in the kiosks and cyber cafes in
Pune district during 2003. Today, this portal receives questions
from all over the country and with about 66% from Maharastra
and 33% from other parts of India and abroad. Currently
questions can be asked in English, Hindi, Marathi, Kannada
and Telugu.

Questions can be posted on the specific topics such as Crop,
animal and others. Any questions related to agriculture and
horticulture crops can be posted in crop forum. Similarly,
questions on animal husbandry like dairy, sheep, goat, poultry
and piggery farming can be asked in animal forum. Other agri
related questions like past and present market price of various
agricultural commodities, ongoing farmers’ schemes can be
asked in others forum.

a-AQUA is now one of the modern technologies which can
reach each and every section of the farmer in each and every
corner of the country. Farmers have to make use of this
technology in solving the day today problems in agriculture.

The agropedia: The agropedia (www.agropedia.iitk.ac.in)
platform was developed by a team of experts at IIT-Kanpur in
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collaboration with ICRISAT, UAS Raichur and GBP University.
It allows content contribution by any member of the NARS
institutions in India or even abroad. It has built-in features
and processes that enable contributions to be reviewed or
edited and released for publication after a review process is
complete. A group of editors and contributors can manage
the process of review or validation from across many centers
and locations. A wide range of content can be considered and
can include multimedia elements such as audio, video or
animations besides text and images.

Content in agropedia can be contributed in one of two streams:
the Gyandhara is a stream of content that is created, reviewed
and published by a community of experts. Content in
Gyandhara is certified. The other stream is the Jangyan which
allows practitioners to place relevant and appropriate content
in an interaction space, without any certification by experts.
In the parlance of today’s KM, the agropedia allows both
explicit (expert-sourced) and tacit (practice-based, more
personal) knowledge to be made available for browsing by all
the stakeholders.

At this stage, agropedia focuses on content meant to support
extension processes although the technology involved can
support educational or research publication processes as well.
Standard online tools such as Wikis, Blogs and Discussions
Forum applications are available on this platform. It is entirely
in the Open Source domain.

The Semantic Web Approaches and Crop Knowledge Models:
The team at IIT-Kanpur has enabled the application of the
new, cutting-edge technology, called the Semantic Web, in
this effort. This technology, first conceived of by Tim Berners-
Lee, the inventor of the World Wide Web, overcomes many
serious limitations on information discovery in today’s web.
It proposes a radical set of solutions that involve the knowledg
e of subject matter specialists in various domains. Such experts
generate a codified system for tagging information pieces
and this system can be rendered global much in the way the
librarians have been using globally accepted classification
schemes. Once available both new and existing digital
information pieces can be tagged and the tagged materials
can be located more easily and in a way that is sensitive to the
context and relationships. The IIT-Kanpur team has built a
baseline scheme for crops in general and has codified it with
the help of the FAO. The GBPUAT and ICRISAT, both
members of this consortium, have developed tagging schemes
for nine crops based on institutional expertise. These have
been validated in a national workshop held earlier this month.
The complete process of codification of known concepts
related to a crop is now ready. It uses a technology called
Concept Maps. They underlie the architecture of agropedia
and thus enable any user to tag a piece of information with
just a few clicks. It is possible for an editor to change/alter or
tag additionally. Once tagged, the information piece is located
by a search that looks at codified tags and not at the exact

content. The search thus is more at specific concept level
than at the non-specific word level. The application of
semantic web techniques in this endeavor is an international
first.

It is known that agricultural content is scarce globally on the
Web and the very small scale occurrence of agricultural topics
in the famous Wikipedia in English is a good example: only
about 3000 entries among almost 2 million entries there relate
to agriculture. With the availability of these new tools and
techniques, we believe the agricultural community in
education, research and extension spheres, in both the private
and the public sector, can make lasting contributions. Multi-
linguality is not a challenge in agropedia but adds to its
richness. On a trial basis, the Concept maps have been
rendered into Hindi and Telugu and more work along these
lines is in progress

Amit et al.,2008.

Recently agropedia has come out with two important portals
viz., vKVK and KVK-Net. vKVK or virtual Krishi Vigyan
Kendra (www.vkvk.in) is aimed at crop and location specific
advisory and alert messages to farmers. It is user friendly and
connects KVKs with farmers through internet and mobile
technology. It has SMS and voice messages facility which
facilitates effective and efficient functioning of KVKs as an
agro-advisory service provider. KVK-Net (Krishi Vigyan
Knowledge Network) is a platform to experts at KVKs for
sharing information and knowledge.

CELLPHONES: Cell phone – A Decision Support For
Sustainable Plant Protection of the District South 24 Parganas,
West Bengal

RAKVK conducted sets of mobile based programmes
comprising of a unique method of mobile SMS alert system
and creating provisions for both ways direct contact among
the crop doctors and farmers or community resource persons.
Two hundred numbers of progressive farmers/rural youth
from farm families and twenty resource persons were trained
up on different aspects of integrated crop management
options before starting this programme. Crop based detailed
database along with contact number of the trained persons is
maintained in KVK. After two years of getting plant protection
service through use of cell phone, the benefited farmers
expressed more interest to update themselves.The farmers
who receive information through SMS started spreading the
information to their fellow farmers. Based on this, their foot
falls along with other farmers to KVK have been significantly
increasing day by day for obtaining more information against
a specific problem. The other important findings of this study
among the targeted beneficiaries were
i) the dependency on others for pest or crop management
has been reduced
ii) the decision making power for pest management has been
significantly improved
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iii) the skills and attitude towards bio-intensive pest
management is developed
iv) the entrepreneurship development among resource
persons by providing various service to farmers is noticed.
So, the cell phone would go a long way as sustainable
equipment for Integrated Pest Management by creating
continuous awareness among the farmers about this
technology.

Patel et al.,2012
Crop Protection Compendium: Accessible, cheap ICTs are
providing increasingly effective ways to identify pests – the
first crucial step in pest management. In several countries in
Africa, a multimedia tool called the Crop Protection
Compendium (CPC) is helping farmers, agricultural officers
and scientists to recognize and control crop diseases and
pests.

The CPC is a global compilation of crop protection knowledge
for practical decision making, edited by CAB International
and supported by an international development consortium
of more than 50 organisations in the public and private sectors.
The compendium, which is updated annually, is used
worldwide by crop protection specialists, extension workers,
quarantine officers, plant breeders and policy makers, as well
as farmers.

For instance, farmers who want to identify a particular beetle
can visit their local telecentre and consult the CPC’s vast
encyclopedia on plant health and integrated pest management
either via the Internet or on CD-ROM. They then select the
key, or directory, on beetles, which presents a series of features
(size, colour, etc.) from which they select those that apply to
that particular beetle. Its clear navigation tools, illustrations
and text make it easy to identify the pest quickly and accurately,
and obtain information on appropriate management strategies.
 The CPC is user-friendly and accessible to the officials who
travel to villages to help farmers identify pests. The CPC has
become an important teaching tool at AGRHYMET,
particularly for students enrolled in its crop protection
programme.

CABI is continually updating the technology supporting the
CPC in order to exploit the opportunities offered by rapid
developments in ICTs. One innovative feature of the CPC is
its dynamic ‘softlinks’, which are not ‘hard wired’ like
hyperlinks. When a user enters a query in the CPC, the user is
not taken to one fixed location but is instantly ‘softlinked’ to
a wide range of related information, such as on other countries
or pests, glossary entries, bibliographic records or other
databases.

Amadou and Julia,2003
PestNet: An Asian-Pacific pest management email network
PestNet is an informal network, using email to link people
offering advisory pest managemen t services in developing
countries. PestNet was created in 1999 to help overcome these
constraints in the Asia-Pacific region. It is an informal network,

using email to link people offering advisory services in
developing countries with specialists worldwide. Although
originally set up as a service for the Pacific, the network has
since expanded to help farmers in Asia. Registered as a non-
governmental organization (NGO) in Fiji, PestNet is a free
service run entirely by volunteers.

The network deals with topics ranging from quarantine
concerns, biological control and pest management issues,
pest outbreak alerts, and various forms of the question:
‘what’s this pest and how can I control it?’ It is this last
category that has transformed PestNet from a discussion
forum into a free online identification service that has proved
extremely effective. Digital photographs of pests attached to
messages have yielded quick responses with tentative
identifications, often accompanied by offers from taxonomists
to examine specimens for confirmation of diagnoses free of
charge. PestNet uses the Yahoo! Groups email list server,
which is configured to allow a moderator to screen postings
before they are distributed to members. This is crucial in order
to maintain high standards, and to restrict the size of
messages, especially those with image attachments. Many
members do not have fast computers and modems. The
‘turnaround time’ between the posting of a message and its
acceptance by a moderator is a few minutes at most. As an
example, quarantine officials in the Republic of Palau recently
intercepted and photographed a lizard. The image was sent
to PestNet, identified by an institute in Beijing, and confirmed
by a specialist in Samoa – all within one hour! At present,
PestNet has 400 members, more than onethird of whom live in
40 tropical countries, including those in the Pacific and
Southeast Asia.

Grahame  et al.,2003
Lucid : To identify an insect, an entomologist will first narrow
down the range of possibilities by examining the creature's
appearance. For instance, if it has two wings it will most
probably be a species of fly. If it has eight legs, chances are it
will be a spider. This process of identification has become a
lot simpler and faster with the advent of database and
multimedia software. It is now possible to store large amounts
of biological data and to access this information through
user-friendly, matrix-based directories, or ‘keys’. One such
multimedia matrix key is Lucid, a comprehensive and powerful
tool developed at the Centre for Biological Information
Technology (CBIT), University of Queensland, Brisbane,
Australia, that is available via the web or on CD-ROM.
Anyone, whether a biology professor or a farmer, can use
Lucid to identify any insect pest and retrieve the necessary
information on how to combat it.

Amanda  et al.,2010
e -SURVEILLANCE OF PESTS : e-Pest surveillance includes
collection of survey data (fixed and roving plots) on
mandatory crops by the skilled personnel (pest scouts) in a
prescribed proforma. Pest Scouts (PS) are engaged @ one
per eight villages of the selected crops. The PS are monitored
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by PMs (Pest Monitors) (one per district). Pest scouts have
to collect data in eight fixed villages in each week. In each
village observation will be taken in two fixed and two random
plots (each field of one acre will be selected). PS will be taking
observation in four fields per village and two villages per day.

Total report of fixed plot and roving plot survey will be properly
compiled by PM and get it fed online into the website. The
entered data will be analysed and  interpreted at the main
centre and the suitable pest advisory system will be entered
online.

Initially the advisory will be of two types. One, in detailed
form which will be disseminated through radio bulletin and
press reports. Another, in the form of short SMS tips which
will be disseminated through mobiles to concerned farmers of
that region. However, once the software for the online pest
advisory system is developed, the solution to the concerned
problem will be automatically generated based on the queries
made ‘online’ and same can be provided to mobile service
which can be obtained by the farmers by registering that
service from mobile operators.

NCIPM modules: In case the pest crossed above ETL or of
visible epidemic situation, the scientists  will visit the spot
and assess the situation. Based on the severity of the situation,
suitable management strategy will be disseminated through
farmers’ meet in the evening.

Currently, e-pest surveillance programme has also started in
Karnataka state in collaboration with NCIPM. The programme
is implemented independently by State agriculture Universities
(UASR, UASB and UASD) and State agriculture department.
State agriculture universities are jointly conducting
surveillance on seven important field crops vis., Cotton, rice,
Soybean, sugarcane, groundnut, pegionpea and chickpea
covering entire state for both the seasons.

Under the ‘e-Pest Surveillance’ programme, sponsored by
Rashtriya Krishi Vikas Yojana (RKVY) for the management of
major pests of rice in Orissa, the infestation and population of
swarming caterpillar (S. mauritia) was monitored regularly in
13 districts of Orissa in paddy based cropping system jointly
by State Agriculture Department (Orissa), Institute of
Management of Agricultural Extension (Orissa), NCIPM (New
Delhi), CRRI (Cuttack, Orissa), CIPMC (Orissa), and OUAT
(Bhubaneswar, Orissa). The data was collected from 126 blocks
and 1760 sample villages covering 13 districts namely
Sambalpur, Bargarh, Jharsuguda, Deogarh, Sundargarh,
Koraput, Nawrangpur, Rayagada, Malkanagiri, Kalahandi,
Nuapada, Bolangir and Subarnapur.

Compilation of data from different locations indicated that
during the kharif 2010 rice season the infestation of swarming
caterpillar remained below Economic Threshold Level (ETL)
in most of the districts except a few villages in Malkangiri and
Sambalpur districts which could also be managed by timely

application of pesticides. As indicated in the table, the
infestation of S. mauritia was at moderate level in 29th Standard
Meteorological Week (SMW) at Sambalpur (12.91 %) and
Sundergarh (7.43 %) districts and was immediately managed
due to the strong linkage under the project involving chain
reactions such as e-pest monitoring, issue of advisory and
IPM interventions. At Malkangiri district the Infestation
appeared at moderate level (3.43 %) but was effectively
managed. In Deogarh,Nuapada and Kalahandi districts,
though the pest showed its presence throughout the season
but remained at low level.

The larval population, in general, remained low at most of the
places except Bolangir, Malkangiri and Kalahandi where the
larval population showed increasing trend. The population
of S. mauritia reached exceptionally high level at Kalahandi in
35/36 SMW. This was due to drifting of larval population
from different places in the area along with floodwater in a
river (Hathi river) during the period. Monitoring of the pest
and advisory issued under the project and subsequently the
implementation of the advice has helped in successfully
containing S. mauritia infestation during kharif 2010 season
in Orissa.

NCIPM, 2011
GIS-BASED e - PEST SURVEILLANCE
Awhere-act, a gis tool to predict pest outbreaks in Africa
Scientists in developing countries are becoming increasingly
aware of the value of spatial information for assessing and
predicting the distribution of insect pests. In this process,
geographical information systems (GIS) can play a key role in
the management, visualization and analysis of geographical
data in digital format. So far, however, GIS have remained
largely in the domain of experts, with access often restricted
by factors such as cost, complexity and the availability of
data, particularly in developing countries.

To rectify this situation, a team of software developers from
Mud Springs Geographers, Inc., in collaboration with the
International Maize and Wheat Improvement Centre
(CIMMYT), developed the Awhere Almanac Characterization
Tool (ACT), a stand-alone package that is well suited to the
needs of agricultural researchers and decision makers in
developing countries. Awhere-ACT is unique in that it
integrates GIS tools with extensive databases (on climate,
land use, elevation, etc.) relevant to agriculture. It is also
user-friendly – with only a few days’ training, users can easily
generate maps showing, for example, zones with similar
climatic conditions in a particular season. The package is
available free to users in developing countries. Scientists
involved with a number of insect pest management
programmes in Africa are now benefiting from the facilities
provided by Awhere-ACT, as the following examples
demonstrate.

Predicting the spread of stem borers
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Maize is one of the most important staple food crops in sub-
Saharan Africa, but farm productivity is limited by a variety of
insect pests, in particular the stem borer beetle. There are
several native species of stem borer in the African maize belt,
but the exotic Chilo partellus is by far the most devastating.
Introduced from Asia in the early 20th century, Chilo has spread
to all countries in East and Southern Africa, and is still
extending its range. The Biological Control of Cereal Stem
Borers project of the Nairobi-based International Centre for
Insect Physiology and Ecology (ICIPE) is following a classical
biological control approach, whereby natural predators
associated with Chilo in Asia are being introduced into Africa.
Using Awhere-ACT, researchers at ICIPE first determine which
climatic factors, such as rainfall and temperature, favour the
spread of the borer in Asia. They then identify those areas in
Africa where the climate conditions are similar, allowing them
to predict those that are likely to be at risk of Chilo invasions
in Africa, and to recommend where to introduce natural
predators.

Identifying fungus release sites to control the cassava green
mite: The cassava green mite, Mononychellus tanajoa, is a
major pest that affects cassava in many parts of Africa.
Controlling this mite has been the focus of a long-running
biological control programme of the International Institute of
Tropical Agriculture (IITA). In Brazil, the mite’s country of
origin, its spread is effectively restricted by a pathogenic
fungus, Neozygites tanajoae. IITA has recently introduced
the fungus as a control agent in Benin, where it has become
established in some areas. Based on this success, researchers
at the Kenyan Agricultural Research Institute (KARI) and
IITA are now using Awhere-ACT to identify areas in Kenya
with agro-meteorological characteristics similar to those in
Brazil and Benin where Neozygites has been successful, so
that they can specify the most effective release sites. In both
of these examples, the application of appropriate GIS tools
and databases is helping African scientists to make better
decisions regarding where to target their pest control
interventions, thereby increasing the efficiency of the research
process and contributing to the efforts to ensure food security.
Rose  et al.,2003

Using ICTs to eradicate the Carambola fruit fly : The
Carambola fruit fly project, led by the International Fund for
Agricultural Development (IFAD), has successfully employed
both state-of-the-art communication technologies as well as
traditional information exchange to eradicate this pest, which
affects the livelihoods of small holder fruit farmers throughout
Suriname and French Guiana.

In the mid-1990s, the presence of the Carambola fruit fly (CFF)
represented a major threat to the production and marketing of
fruits and vegetables throughout tropical and subtropical
Central and South America and the Caribbean. Entomologists
identified 236 different species of host fruit, and surveys found
that the initial spread of the CFF was linked with increased

fruit cultivation and the transportation and marketing of
infected material. It was also discovered that the CFF is highly
mobile, and can migrate distances of more than 50 km.

Various ICTs were employed to determine the range of the
pest, but the simple fax machine proved to be the most
effective means of distributing information, such as survey
data, bulletins, aerial photographs and maps. It was found
that the fly is not constrained by natural barriers such as
dense forests, or by the isolated pockets of fruit tree
cultivation. In view of the steady increase in the volume of
unofficial trade in fruit across countries in the region, the
situation demanded an immediate response. Central to the
pest control strategy has been the male annihilation technique
(MAT), which involves the use of a powerful male attractant
mixed with a bioinsecticide. As male flies are attracted to the
lure and are killed by the insecticide, the male population is
reduced to the point where reproduction is no longer possible,
eventually leading to eradication. Fibre blocks impregnated
with the mixture are dispersed from ultralight aircraft equipped
with a simple geographical information system (GIS)/global
positioning system (GPS) unit to ensure comprehensive
coverage of the infested area, which straddles several
countries.

The ICT-based approach – using technologies ranging from
written materials to multimedia and remote sensing – has
undoubtedly contributed to the efficiency and effectiveness
of the eradication programme. ICTs were also used to support
a public relations campaign and an extension programme to
ensure that rural communities understand and participate in
the programme. Radio, TV and group video sessions were
used to build the local institutional capacity, including training,
environmental monitoring, and research to provide
information for the development of techniques for fruit fly
detection, control and eradication.

The lynchpin of the CFF campaign has been the
establishment of an efficient regional organizational
framework for a concerted effort to detect, monitor and
eradicate the CFF. An ICT platform using modern electronic
information exchange, combined with conventional
knowledge networks, have been indispensable in ensuring
the coordination of inputs of scientists, technicians and
administrators. Although the project has been remarkably
successful in reducing pest populations to zero in most
infested areas, future funding is uncertain. It would be
unfortunate if the effort is abandoned before the Carambola
fruit fly is fully eradicated from the few remaining hot spots.
Shantanu, 2003

The Potential Benefits of GIS Techniques in Disease and Pest
Control: an Example Based on a Regional Project in Central
Africa

The use of GIS tools on data collected to identify critical
intervention areas to combat the spread of Banana
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Xanthomonas wilt (BXW). In a survey covering the Great
Lakes region, on-farm incidence of the disease was monitored
and precise GPS coordinates of each sampled field were
recorded. This enabled accurate mapping of the disease and
performing the various spatial analyses, permitting an
understanding of the geographical distribution of BXW
infection. Data on food security and dependency on banana
to rural populations was linked to the BXW severity to target
priority areas of interventions and maximize impact.
Bouwmeester,2010

e- PEST SURVEILLANCE USING HAND HELD DEVICE
e-SAGU: The eSagu system is an IT-based Personalized Agro
Advisory System.  The objective of eSagu system is to provide
agricultural expert advice for each farm at regular intervals in
a timely manner. In this system, the agricultural experts
generate the advice by using the latest information about the
crop situation received in the form of both photographs and
text.

The agricultural expert advice is delivered to each farm on a
regular basis (typically once in a week/two weeks depending
on the type of crop) from the sowing stage to the harvesting
stage to the farmer without farmer asking a question.  It is a
scalable system. Since 2004,   the e-Sagu system is being
developed by operating on several crops and farms in Andhra
Pradesh. It has been found that the agriculture expert can
prepare the expert advice in an efficient manner by accessing
the crop photographs and the related information from the
computer information system. The impact results show that
the expert advices helped the farmers to achieve significant
savings in the capital investment and improvement in the
yield.   Encouraged by the results of e-Sagu experiment, a
country-wide integrated agri-service program is planned by
Media Lab Asia to provide expert advice and other agri-related
services to Indian farming community.

e-SAP (e solutions against agricultural pests)
Benefits
• e-Pest device provided quick and uniform data capturing at
all the locations reducing manpower and time.
• Since the device is GPS enabled and the data is geo-
referenced (Latitude and Longitude stamped) it provided data
authenticity.
• Improves the efficiency of employee.
• Device provided uniform/standard protocol for pest/disease
capturing.
• GPRS/GSM enabled device allowed transfer of surveyed
data from the field itself to the central server reducing the
travelling time and cost.
• Data backup and database for future reference and timely
advisory services.
• Over a period of time automatic advisories can be sent to
Farmers.
• Server software/Reporting software generates reports
automatically that give better pest-disease analysis.

• Reduced unnecessary use of pesticides, pest disease
forecast, enhanced production yield.
Outcome
? Geo-referenced reliable data points across the country
? Uniform surveillance protocols & convergence
? Processed reports available in 24 hours
? Prediction of  pest developments &  pest forecasting
? Improved understanding of “ climate change” impact,
development of  appropriate mitigation steps
? Better farm advisories leading to effective pest management
& Farmer’s prosperity

Anonymous, 2011
Conclusion: With the growing range of mobile ICT
applications, such as web-capable mobile phones, handheld
computers and global positioning systems (GPS), IPM
practitioners will be able to access relevant information
anywhere, at any time. This may inspire insect informatics
experts to create IPM information and products that are
relevant for specific locations at particular times. As a result,
we can believe that in the near future more web based
intelligent information systems will be developed that will
allow users to access real-time online information that is
relevant to their need, rather than the technology-driven
products that are currently available.
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APPETITE REGULATION COMPOUND DATA BASE
Shreedevi  s j and  Shivakumar   Madagi

Department of bio-informatics , KSWU,  Bijapur,  India

Obesity is one of the greatest threats to the health of the developed world. In order to design effective drugs to treat the alarming
increase in obesity, it is essential to understand the physiology of normal appetite control and the pathophysiology of obesity.
The hypothalamus interprets and integrates neural and humoral inputs to provide a coordinated feeding and energy expenditure
response. Recent evidence suggests that certain gut hormones – ghrelin, polypeptide YY, pancreatic polypeptide, glucagon-
like-peptide 1 and oxyntomodulin – have a physiologi-cal role in governing satiety via the hypothalamus. Gut hormone appetite-
regulatory systems represent a potential target for the design of antiobesity drugs.

Key words: appetite hormones, appetite regulation, suppressor molecule, stimulater molecule

It is essential to undrestand the physiological aspects of
human to control over obesity and have a normal appetite. It
is our body’s built-in mechanism for food intake regulation.
This serves the purpose of regulating necessary energy intake
to meet the body’s metabolic needs.

Following are the factors that are now known to influence
appetite and how can manipulate them to make appetite more
reliable

Food in stomach: When cholecystokinin or CCK is released
into the GI tract. This slows the movement of food from the
stomach. Because of its effects, CCK is sometimes referred
tas the “feel-full” protein.

Blood glucose level:  Whether hunger results directly from
the sensing of declining blood glucose levels by “glycostat”
neurons in the brain or through some intermediary factors.
Interestingly, the feeling of full-ness that occurs immediately
after eating precedes the rise in blood glucose that follows
carbohydrate ab-sorption.

Appetite control -A scientific approach: Appetite is regulated
by close co-ordination with the brain, adipose tissue and the
digestive mechanism.

Hypothalamus : A part of the brain called hypothalamus is the
presiding authority for the human appe-tite.  The  arcuate
nucleus, houses the appetite center. The hypothalamus
understands external stimuli mainly through a number of
hormones such as leptin, insulin, ghrelin, pancreatic
polypeptite, PYY 3-36, cholecystokinin(CCK), amylin, orexin.
These are produced by the digestive tract and adipose tissue.
The hypothalamus controls appetite and coordinates this with
energy utilization.

 Appetite Regulation:
1 Arcute nucleus
 2  Hormones

1  Arcuate nucleus : The appetite center in the arcuate nucleus
appears to be composed of at least two classes of neurons:
primary neurons that sense metabolite levels and regulating
hormones, and secondary neurons that synchronize informa-
tion from primary neurons and which coordinate bodily
functions through vagal signaling.
The primary neurons can be divided into two groups:

1.  Those which stimulate appetite through secretion of
neuropeptide  Y (NPY) and the agouti-related peptide (AgRP).
2.  Neurons which depress appetite through secretion of
proopiomelanocortin (POMC).  Thus, a feeling of hunger can
be induced through several competitive mechanisms.
Activation of the NPY/AgRP releasing neurons will increase
appetite as will inhibition of the POMC-releasing neurons.
Inhibition of the first group (NPY/AgRP secreting cells) will
dampen appetite as will activation of the POMC-producing
neurons.
2.Hormones: Leptin-Leptin is the product of the ob gene
expressed predominantly in adipocytes(Zhang Y et al) but
also at lower levels in gastric epithelium(Bado A et al) and
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placenta(Masuzaki H et al).Leptin signals via a single-
transmembrane domain receptor of the cytokine receptor fam-
ily(Tartaglia LA) Dembski M et al) the receptor may be
classified into three forms: long, short, and secreted(Tartaglia
LA)( Ge H, Huang L et al). The long form, Ob-Rb, receptor
possesses a long intracellular domain that binds to JAK-
kinases(Lee GH) and to STAT 3 transcription fac-tors(Vaisse
C et al) resulting in signal transduction and leptin's effects on
food intake(Lee GH). Activation of the JAK-STAT pathway
induces expression of suppressor of cytokine signaling-3
(SOCS-3), one of a family of cytokine-inducible inhibitors of
signaling. SOCS-3 expression is upregulated by leptin in
hypothalamic nuclei expressing the Ob-Rb receptor.

Insulin- There are two splice variants of the insulin receptor:
subtype A with greater affinity for insulin and widespread
expression and subtype B with lower affinity and expression
in classical insulin-responsive tissues such as fat, muscle,
and liver. Insulin  receptors are widely distributed  in the brain,
particularly in hypothalamic nuclei involved in food intake
(ARC, DMH, PVN, su-prachiasmatic and periventricular
regions).

Cholecystokinin (CCK)- Cholecystokinin (CCK) is expressed
widely in the gastrointestinal tract(Larsson LI and Rehfeld
JF) It stimulates pancreatic and gall bladder enzyme release,
in-hibits gastric emptying, and increases intestinal
motility(Liddle RA et al)( Moran TH and Schwartz GJ) CCK
acts rapidly to reduce meal size and duration in both humans
and ani-mals(Gibbs J et al) and this effect is potentiated by
gastric distension(Kissileff HR et al).

Ghrelin-This octanoylation is essential for binding to the GHS-
R type 1a and for ghrelin's effects on food intake (Kojima M,
Hosoda H, et al) Ghrelin's actions on food intake are probably
via the ARC nucleus of the hypothalamus. Peripheral ghrelin
administration increases c-fos in ARC NPY neurons,( Wang
L, et al) and ghrelin fails to increase food intake.

Pancreatic polypeptide- PYY is released from the L cells of
the gastrointestinal tract. PYY re-lease is correlated with
calorie intake, with levels rising to a plateau 1–2 h after a meal
and re-maining elevated for 6 h (Adrian TE et al). PYY in the
circulation exists in two major forms: PYY1–36 and PYY3–36
(Grandt D et al). PYY3–36 is  effective in reducing food intake
in humans.

MATERIALS AND METHODS:  MATERIALS
1 Pub chem   2 Marvin sketch   3 Chem spider  4 Molinspiration
5 microsoft front page
PUB CHEM :PubChem is a repository for information about
the chemical, structural, and functional properties of small
bioactive molecules grouped into three interlinked databases.
PubChem Substance contains data on the biological activity
and chemical compositions of bioactive substances, and
PubChem Compound contains the chemical and structural
data for these substances.
MARVIN SKETCH: MarvinSketch is an advanced, Java based
chemical editor for drawing chemical structures, que-ries and

reactions. It has a rich (and growing) list of editing features
of  chemical structures.

CHEMSPIDER: ChemSpider is a chemical database which
provides free access to researchers.A number of services are
made available online.These include the conversion of
chemical names to chemical structures,the generation of
SMILES and Inchi strings as well as the prediction of many
physicochemical parameters.

MOLIINSPIRATION:Molinspiration is a calculation of
molecular physicochemical properties relevant to drug de-
sign.It gives the activity score  and drug likeness for GPCR
ligands,ion channel modulators and kinase inhibitors,choose
the “predict bioactivity” option.

Methods : The following are the methods used for the creation
of database.

1.PUBCHEM:  The pubchem compound database contains
validated chemical description information of a in-put.Given
a name of a compound to retrieve it’s chemical properties and
structure.
It displayed the list of compounds with their CID
number.Selected and clicked on the appropriate compound,got
the out-put in a synchronous way. The final output gives the
information about the structure,chemical properties,physical
proper-ties of a compound.Retrieving these properties from
pubchem,hence helped us to create database.

MARVINSKETCH: MarvinSketch is a tool for drawing
chemical structures.First step is to save the compound struc-
ture in SDfiles.Saved the file with adding the name of a
compound to it’s  CID number.It display’s a marvinsketch  of
a compound.Explicating the hydrogen bonds,copyed the
structure and used in database.

CHEM SPIDER:The chem. Spider compound database
contains validated chemical description information of a input.
Given a name of a compound to retrive it’s chemical properties
and structure. It displayed the list of compounds with their
CID number.The final output gives the information about the
structure, chemical properties, physical properties and cano-
nial smile of a compound.Retrieving these properties from
chem. Spider, hence helped us to create database.

MOLIINSPIRATION: Molinspiration service helps to
calculate properties and to predict bioactivity of  a compound.
Taken canonical SMILES from pubchem pasted  in
molinspiration  SMILES. Retrived physical properties of
molecule by going through calculate properties option.
Retrieved bioactivity properties of a molecule, by  going
through bioactivity prediction option.

RESULTS AND DISCUSSION: EXPERIMENT 1: LIST OF
APPETITE SUPPRESER
Appetite suppresser are collected from herbals by literature
search through journals and other sources. They may be
chemical molecules. In the present study 5 molecules are
collected.
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APPETITE SUPRESSOR MOLECULES

SL.NO NAME OF
MOLECULE STRUCTURES SOURCE WEB LINK

1 5-HTP Griffonia simplicifolia http://www.naturalstandard.com/
index-abstract.asp?create-
abstract=/monographs/
herbssupplements/patient-5-
htp.asp

2 Cocaine Erythroxylon coca http://www.patentstorm.us/patents/4696819/
description.html http://www.freepatentson
line.com/4696819.html

3 pinolenic acid Pine Nuts. http://books.google.co.in/books?id=
Uu4nzKx74noC&pg= PA289&lpg=
PA289&dq=linolenic+acid+as+app
etite+suppressor&source=bl&ots=H6d2
MKBFQ6&sig=7TeLaRqkltVYoT7XZ
HidJjQoMkU&hl= en&ei=RTf4SbbKOMK
PkAWH6IVi&sa=X&oi=book_result&ct=
result&resnum=7http://krishnamurthy-iyer.
com/ItalianRecipes.htmlhttp://www.ehow.
com/how_4783342_health-benefits- of-pine-
nuts.html?ref=fuel&utm_source=yahoo
&utm_ medium=ssp&utm_campaign=
yssp_art

4 Guaranine Paullinia cupana http://www.allproducts.com/manufacture
(Guarana) 100/natureway/product4_print.html

http://www.trademart.in/product-
2009030334_zhouzhoucs.html

5 Ephedrine Ma huang or ephedra http://www.faqs.org/abstracts/Sports-and-
fitness/The-two-faces-of-ma-huang-
Promising-herbs-for-prostate-problems.html

EXPERIMENT 1: LIST OF APPETITE STIMULATOR
Appetite stimulator are collected from herbals by literature search through journals and other sources. They may be chemical
molecules. In the present study 5 molecules are collected.

APPETITE INDUCING MOLECULES

S.NO NAME OF
MOLECULES STRUCTURE SOURCE WEB LINK

1 Sabinene Nutmeg http://www.ncbi.nlm.nih.gov/pubmed/10702999?o
rdinalpos=1&itool=EntrezSystem2.PEntrez.
Pubmed.Pubmed_ResultsPanel.Pubmed_
Discovery Panel.Pubmed_Discovery_RA&
linkpos=1&log$=relatedarticles&log dbfrom
=pubmedhttp://ressources.ciheam.org/om/pdf
/c54/01600008.pdf

2 Cinnamaldehyde cinnamon http://www.ncbi.nlm.nih.gov/pubmed/10702999?o
rdinalpos=1&itool=EntrezSystem2.PEntrez.
Pubmed.Pubmed_ResultsPanel.Pubmed_Disco
veryPanel.Pubmed_Discovery_RA&linkpos=
1&log$=relatedarticles&logdbfrom=pubmed
http://ressources.ciheam.org/om/pdf
/c54/01600008.pdf
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3 Eugenol Clove http://www.ncbi.nlm.nih.gov/pubmed/10702999?
ordinalpos=1&itool=EntrezSystem2.PEntrez.
Pubmed.Pubmed_ResultsPanel.Pubmed_
DiscoveryPanel.Pubmed_Discovery_RA&linkp
os=1&log$=relatedarticles&logdbfrom=pubmed
http://ressources.ciheam.org/om/pdf/c54/0160
0008.pdf

4 Cineol Cardmom http://www.ncbi.nlm.nih.gov/pubmed/10702999?o
rdinalpos=1&itool=EntrezSystem2.PEntrez.
Pubmed.Pubmed_ResultsPanel.Pubmed_Disc
overyPanel.Pubmed_Discovery_RA&linkpos=
1&log$=relatedarticles&logdbfrom=pubmed
http://ressources.ciheam.org/om/pdf
/c54/01600008.pdf

5 Linalool Coriander, http://www.sciencedirect.com/science?_ob=
grapefruit oil ArticleURL&_udi=B6T0G-4G3CX2R-

2&_user=10&_coverDate=07%2F29%2F2005&_
rdoc=1&_fmt=high&_orig=article&_cdi=4862&_
sort=v&_docanchor=&view=c&_ct=162&_
acct=C000050221&_version= 1&_urlVersion=0&_
userid=10&md5=1a1d192892d86b34918673cd9c
09f3a3http://ressources.ciheam.org/om/pdf
/c54/01600008.pdf

MICROSOFT FRONTPAGE
The Microsoft front page helped us to create a APPETITE REGULATION DATA BASE
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CONCLUSION: Natural source like herbs have more efficacy
than synthetic medicines in curing diseases.In case of
appetite,numerous herbs with a particular phytochemical acts
As appetite suppressing and appetite inducing molecules.The
appetite suppressing and inducing molecules are collected
by the present investigation.The database has been created
on these molecules,gives the information about appetite
regulation.In the view of this scenario,the database may help
in drug designing and in fields of research. As Bioiformatics
provided platform for storing data which can help to retrieve
the required information as and when required. So
development of particular databases for particular disease or
abnormality will help in improvising treatment. Hence this
project contrib-utes for the studies of such herb molecules
and their database development.
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BIO FERTILIZERS AS POTENTIAL TOOL FOR SUSTAINABLE SOIL HEALTH
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Abstract : The green revolution brought amazing consequences in food grain production but with insufficient concern for
agricultural  sustainability. The availability and affordability of fossil fuel based chemical fertilizers at farm level in India have
been ensured only through  imports and subsidies which are largely dependent on GDP of the country. Dependence on
chemicals for future agricultural needs would result in  further loss in soil health, possibilities of water contamination and
calculated burden on the fiscal system. Indiscriminate synthetic fertilizer usage has polluted the soil, water basins, destroyed
micro-organisms and ceo-friendly insects, made the crop more susceptible to diseases and depleted soil fertility at the primary
levels as of today. In this critical context Microorganisms have been emerged as the potential alternative for the productivity,
reliability and sustainability of the global food chain. Sustainable crop production depends much on good soil health. Soil health
maintenance warrants optimum combination of organic and inorganic components of the soil. Repeated use of chemical fertilizers
destroys soil biota. In nature, there are a number of useful soil micro organisms which can help plants to absorb nutrients. Their
utility can be enhanced with human intervention by selecting efficient organisms, culturing them and adding them to soils
directly or through seeds. The cultured micro organisms packed in some carrier material for easy application in the field are called
bio-fertilizers. Bio-fertilizers are living microorganisms of bacterial, fungal and algal origin. Their mode of action differs and can
be applied alone or in combination. By systematic research, efficient strains are identified to suit to given soil and climatic
conditions. Such strains have to be mass multiplied in laboratory and distributed to farmers. They are packed in carrier materials
like peat, lignite powder in such a way that they will have sufficient shelf life.

Even though biofertilizers are being produced and distributed constantly by private agencies, NGO's, State and Central Government
production units for the last three decades, their corresponding usage is not in the satisfactory proportions. To cope with the
rising demands for food commodities, serious efforts are being made by the State and Central Governments (under the National
Projects) for the sufficient agricultural production by popularizing biofertilizers and making them available to the farmer community.
In spite of these efforts, the rate of consumption of biofertilizers is not to the optimum level in comparison with the agrochemicals.
The reason attributed is the "non-availability of good and suitable carrier materials and lack of awareness of good benefits of
biofertilizers to the farmers" that raises contamination problems and shorter shelf life. To cope with this alarming situation, there
is requirement of proper awareness about hole goodness of biofertilizers to the farming community to avoid further soil health
deterioration. So popularization of adopting the use of biofertilizers in plant nutrient management thus promoting the healthy
soil concept is at most required especially in the Indian farmers situation.

Keywords: Biofenilizers, Sustainable crop production, Soil health

Introduction : India is an agricultural based country. In order
to feed the ever growing populations, India has to increase
the per unit area productivity. According to United Nations
Food and Agriculture Organization (FAO) estimations, the
average demand for the agricultural commodities will be 60%
higher in 2030 than present time and more than 85% of this
additional demand will be from developing countries [MAB,
Shamsuddin ZH (2010)]. For over half a century, the world
has relied on the concept of mcreasing crop Yields to supply
an ever increasing demand of food, Therefore, vertical
expansion of food production is necessary, In order to increase
the unit area productivity of agricultural land. the role of
different crop nutrients in contributing increased crop yield
is vital. Among the crop nutrient, nitrogen as well as
phosphorus play an important role in increasing the crop
productivity. Further, the nitrogenous chemical fertilizers are
manufactured industrially using nonrenewable petroleum
products under high temperature ando high pressure.
Increase in petroleum cost day by day effects the cost of the
chemical  fertilizers. In addition, more than 50% of the applied
N-ferfilizers are somehow lost through different agricultural

processes which not only lead to economical loss to the
farmers and polluted environment consequently. In agriculture
eco--system, microorganisms have vital role in fixing/
solubilizing/mobilizing/nutrient recycling, These microorgani
sms occur in sods naturally, but their populations are often
scanty.  In order to increase the crop yield, the desired
microbes from rhizosphere  are isolated and artificially cultured
in adequate count and mixed with suitable carriers or as they
are in suitable combinations (Microbial consortium) by
artificial culturing, These are known as biofertilizers or
microbial inoculants.

India is one of the important countries in biofertilizer
production and consumption, In order to encourage the
organic agriculture by biofertilizers, five biofertilizers namely
Rhizobium, Azotobacter, Azospirtltum, Phosphate solubilizing
bacteria and  mycrrhiza have been incorporated in the FCO,
1985 [Chandra K. Greep S, Ravindranath P, Srivathsa RSH],
The average consumption In the Country is about 45,000
tons per annum while the production being less than the half,
At present in India there is a gap of about 10 million tones of
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plant nutrients between remo,val by crops and replenishment
through fertilizers, It is evident that there is a tremendous gap
between the annual demand and production of the
biofertilizers globally especially in India. Hence, the judicious
combination of chemical fertilizers and biofertilizers is also
encouraged considering economical and ecological concerns,
It is estimated that the present level of biofertilizer use is quite
low and there is a substantial potential to increase it to 50,000-
60,000 tons by 2020. The maximum production capacity is in
Agro Industries Corporation followed by State Agriculture
Departments, National Biofertilizers Development Centers,
State Agricultural universities and private sectors

For optimum plant growth, nutrients must be available in
sufficient and balanced quantities (Chen, 2006). The most
important constraint limiting crop yield in developing nations
worldwide, and especially among resource-poor farmers, is
soil infertility. Unless the fertility is restored in these areas,
farmers will gain little benefit from the use of improved varieties
and more productive cultural practices. Soil fertility can be
restored effectively through adopting the concept of
integrated soil fertility management (ISFM) encompassing a
strategy for nutrient management-based on natural resource
conservation, biological nitrogen fixation (BNF) and increased
efficiency of the inputs (Vlek and Yielhauer, 1994).

Biofertilizers are important components of integrated nutrients
management. These potential biological fertilizers would play
key role in productivity and sustainability of soil and also
protect the environment as ecofriendly and cost effective
inputs for the farmers. They are cost effective, ecofriendly
and renewable source of plant nutrients to supplement
chemical fertilizers in sustainable agricultural system.

Biofertilizers are products containing living cells of different
types of microorganisms which when, applied to seed, plant
surface or soil, colonize the rhizosphere or the interior of the
plant and promotes growth by converting nutritionally
important elements (nitrogen, phosphorus) from unavailable
to available form through biological process such as nitrogen
fixation and solubilization of rock phosphate (Rokhzadi et al.,
2008). Beneficial microorganisms in biofertilizers accelerate
and improve plant growth and protect plants from pests and
diseases (EI-yazeid et al., 2007). The role of soil microorgan
isms in sustainable development of agriculture has been
reviewed (Lee and Pankhurst, 1992; Wani et al., 1995).

What is the biofertilizer? : The term biofertilizer or called
'microbial inoculants' can be generally defined as a preparation
containing live or latent cells of efficient strains of nitrogen
fixing, phosphate solubilizing or cellulytic microorganisms used
for application of seed, soil or composting areas with the
objective of increasing the numbers of such microorganisms
and accelerate certain microbial process to augment the extent
of the availability of nutrients in a form which can assimilated
by plant (NIIR Board, 2004). In large sense, the term may be

used to include all organic resources (manure) forplant growth
which are rendered in an available form for plant absorption
through microorganisms or plant associations or interactions
(NIIR Board,2004).

The knowledge of applied microbial inoculums is long history
which passes from generation to generation of farmers. It
started with culture of small scale compost production that
has evidently proved the ability of biofertilizer. This is
recognize when the cultures accelerate the decomposition of
organics residues and agricultural by-products through
various processes and gives healthy harvest of crops (Abdul
Halim, 2009). In Malaysia, industrial scale microbial inoculants
are started in the late 1940's and peaking up in 1970's taking
guide by Brady rhizobium inoculation on legumes.
Government research institute, the Malaysian Rubber Board
(MRB) had been conducting research on Rhizobium
inoculums for leguminous cover crops in the inter rows of
young rubber trees in the large plantations. Besides,
University Putra Malaysia (UPM) also has conducted many
researches since 1980's on Mycorrhiza and initiated the
research to evaluate the contribution of nitrogen from
Azospirillum to oil palm seedlings (Abdul Halim, 2009).

Mycorrhiza inoculums are the biofertilizer that is increasingly
being utilized and accepted in agriculture industry of Malaysia
Large scale productions of biofertilizer are produced mainly
for supplying nutrient, amelioration of toxic effect in soils,
root pest and disease control, improved water usage and soil
fertility (Abdul Halim, 2009). Since the substrate for inoculate
are abundant such as the mine sands and agricultural wastes,
the production cost is cheaper and environmentally safe.

There are lot of perception is lay on biofertilizer. It is often
perceived to be more expensive than the chemical fertilizers
due to the lack of skills and technology to produce biofertilizer
products from abundant wastes. Besides, the effect on the
crops is slow, compared to chemical fertilizers. Special care
such as storage or mixing with powders is also needed to
handle microbial inocula to make they remain effective for
extended use. As biofertilizers contain living organisms, their
performance therefore depends on environment surrounding.
Hence, outcomes are bound to be inconsistent (Rahim, 2002).
Short shelf life, lack of suitable carrier materials, susceptibility
to high temperature, problems in transportation and storage
are biofertilizer bottlenecks that still need to be solved in
order to obtain effective inoculation.

BIOFERTILIZER MAKING : There are several things need
to be considered in biofertilizer making such as microbes'
growth profile, types and optimum condition of organism,
and formulation of inoculum. The formulation of inocula,
method of application and  storage of the product are all
critical to the success of a biological product. In general,
there are 6 major steps in making biofertilizer. These includes
choosing active organisms, isolation and selection of target
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microbes, selection of method and  carrier material, selection
of propagation method, prototype testing and large scale
testing. First of all, active organisms must be decided. For
example, we must decide to use whether organic acid bacteria
or nitrogen fixer or the combination of fertilizer (Gupta, 2004).
In root nodules the 02 level is regulated by special hemoglobin
called leg -hemoglobin. This globin protein is encoded by
plant genes but the heme cofactor is made by the symbiot!c
ba~teria. !his is only produced when the plant is infected with
Rhizobium. The plant root cells convert sugar to organic acids
which they supply to the bacteroids. In exchange, the plant
will receive amino-acids rather than free ammonia.

Azolla biofertilizer is used for rice cultivation in different
countries such as Vietnam, China, Thailand and Philippines.
Field trial indicated that rice yields are increased by 0.5-2 t/ha
due to Azolla application (Gupta, 2004). Azobacter and Azospiri
llum can fix atmospheric nitrogen in cereal crops without any
symbiosis while blue-green algae have been found to be very
effective on the rice and banana plantation (Gupta, 2Q04) . El-
Komy (2005) demonstrated the beneficial influence of co-
inoculation of Azospirillum lipoferum and Bacillus megaterium
for providing balanced nitrogen and phosphorus nutrition of
wheat plants. The inoculation with bacterial mixtures provided
a more balanced nutrition for the plants and the improvement
in root uptake of nitrogen and phosphorus was the major
mechanism of interaction between plants and bacteria.

Co-inoculation of some Pseudomonas and Bacillus strains
along with effective Rhizobium spp. is shown to stimulate
chickpea growth, nodulation and nitrogen fixation. Findings
of Mohammadi et al. (20 I 0) showed that the highest sugar,
protein, starch contents, nodule weight and seed nitrogen,
potassium, phosphorus of chickpea were obtained from
combined application of phosphate solubilizing bacteria,
Rhizobium and Trichoderma fungus. Shanmugam and
Veeraputhran (2000) stated that application of green manure
and biofertilizer stimulated the growth of plants with more
number of tillers and broader leaves in rice that could be the
possible reason for the increased leaf area. Application of
biofertilizer increased the number of leaves in betlevine and
this could be due to properly colonized roots, increased mineral
and water uptake from the soil and biological nitrogen fixation
(Okon, 1984) . It could be also attributed to the production of
the IAA, gibberellins and cytokinins like substances
produced by the bacterium as evident from the findings in
banana by Jeeva (1987).

Phosphorus : The fixed phosphorus in the soil can be
solubilized by phosphate solubilizing bacteria (PSB), which
have the capacity to convert inorganic unavailable
phosphorus form to soluble forms HPO/- through the process
of organic acid production, chelation and ion exchange
reactions and make them available to plants. Therefore, the
use of PSB in agricultural practice would not only offset the
high cost of manufacturing phosphate fertilizers but would

also mobilize insoluble in the fertilizers and soils to which
they are applied (Chang and Yang, 2009; Banerjee et al., 2010).
Evidence of naturally occurring rhizospheric phosphorus
solubilizing microorganism (PSM) dates back to 1903 (Khan
et al., 2007). Bacteria are more effective in phosphorus
solubilization than fungi (Alam et al., 2002). Among the whole
microbial population in soil, phosphate solubilizing bacteria
(PSB) constitute I to 50%, while phosphorus solubilizing
fungi (PSF) are only 0.1 to 0.5% in P solubilization potential
(Chen et al., 2006). Number of PSB among total PSM in north
Iranian soil was around 88 % (Fallah, 2006). Microorganisms
involved in phosphorus acquisition include mycorrhizal fungi
and PSMs (Fankem et al., 2006) . Among the soil bacterial
communities, ecto- rhizospheric strains from Pseudomonas
and Bacilli, and endosymbiotic rhizobia have been described
as effective phosphate solubilizers (Igual et al., 2001). Strains
from bacterial genera Pseudomonas, Bacillus, Rhizobium and
Enterobacter along with  Penicillium and Aspergillus fungi
are the most powerful P solubilizers (Whitelaw, 2000). Bacillus
megaterium, B. circulans, B.subtilis, B. polymyxa, B.
sircalmous, Pseudomonas striata, and Enterobacter could be
referred as the most important strains (Subbarao, 1988; Kucey
et al., 1989). A nemato fungus Arthrobotrys oligospora also
has the ability to solubilize the phosphate rocks (Duponnois
et al., 2006).

High proportion of PSM is concentrated in the rhizosphere,
and they are metabolically more active than from other sour
ces (Vazquez et al., 2000). Usually, one gram of fertile soil
contains 101 to 10lO bacteria, and their live weight may exceed
2,000 kg ha-L Soil bacteria are in cocci (sphere, 0.5 11m), bacilli
(rod, 0.5-0.3 11m) or spiral (1-100 11m) shapes. Bacilli are
common in soil, where as spirilli are very rare in natural
environments (Baudoin et al., 2002). The PSB are ubiquitous
with variation in forms and population in different soils.
Population of PSB depends on different soil properties
(physical and chemical properties, organic matter, and P
content) and cultural activities (Kim et al., 1998). Larger
populations of PSB are found in agricultural and rangeland
soils (Yahya and Azawi, 1998). In north of Iran, the PSB count
ranged from 0 to 107 cells g-1 soil, with 3.98% population
ofPSB among total bacteria (Fallah, 2006).

Some bacterial species have mineralization and solubilization
potential for organic and inorganic phosphorus, respectively
(Hilda and Fraga, 2000; Khiari and Parent, 2005). Phosphorus
solubilizing activity is determined by the ability of microbes
to release metabolites such as organic acids, which through
their hydroxyl and carboxyl groups chelate the cation bound
to phosphate, the latter being converted to soluble forms
(Sagoe et al., 1998). Phosphate solubilization takes place
through various microbial processes / mechanisms including
organic acid production and proton extrusion (Surange, 1995;
Dutton and Evans, 1996; Nahas, 1996). General sketch of P
solubilization in soil is shown in Figure-I. A wide range of
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microbial P solubilization mechanisms exist in nature and much
of the global cycling of insoluble organic and inorganic soil
phosphates is attributed to bacteria and fungi (Banik and
Dey, 1982). Phosphorus solubilization is carried out by a large
number of saprophytic bacteria and fungi acting on sparingly
soluble soil phosphates, mainly by chelation-mediated
mechanisms (Whitelaw, 2000). Phosphate solubilizing
microorganism's secret organic acids and enzymes that act
on insoluble phosphates and convert it into soluble form,
thus, proving P to plants (Ponmurugan and Gopi, 2006).
Inorganic P is solubilized by the action of organic and
inorganic acids secreted by PSB in which hydroxyl some
organisms. Then, isolation is made to separate target microbes
from their habitation. Usually organism are isolate from plants
root or by luring it using decoy such as putting cool rice
underground of bamboo plants. Next, the isolated organisms
will be grown on Petri plate, shake flask and then glasshouse
to select the best candidates. It is also important to decide
form of our biofertilizer product wisely so that the right carrier
material can be determined. If it is desired to produce
biofertilizer in powder form, then tapioca flour or peat are the
right carrier materials. Selection of propagation method is
mainly to find out the optimum condition of organism. This
can be achieved by obtaining growth  profile at different
parameter and conditions. After that, prototype (usually in
different forms) is made and tested. Lastly,  biofertilizer is
testing on large scale at different environment to analyze its
effectiveness and limitability at different  surrounding.

Biofertilizers are usually prepared as carrier-based inoculants
containing effective microorganisms. Incorporation of
microorganisms in carrier material enables easy-handling, long-
term storage and high effectiveness of biofertilizers. Sterilizati
on of carrier material is essential to keep high number of
inoculant bacteria on carrier for long storage period. Gamma-
irradiation or autoclaving can be used as method for
sterilization.

Various types of material can be used as carrier for seed or
soil inoculation. The properties of a good carrier material for
seed inoculation are inexpensive and available in adequate
amounts. It must non-toxic to inoculants bacterial strain and
non-toxic to plant itself. Because it acts as carrier for seed
inoculation, it should have good moisture absorption capacity
and good adhesion to seeds. Last but not the least; carrier
should have good pH buffering capacity, easy to process
and sterilized by either autoclaving or gamma radiation.

MOST IMPORTANT MICROORGANISMS USED IN
BIOFERTILIZER : Organisms that are commonly used as
biofertilizers component are nitrogen fixers (N-fixer), potassium
solubilizer (K- solubilizer) and phosphorus solubilizer (P-
solubilizer), or with the combination of molds or fungi. Most
of the bacteria included in biofertilizer have close relationship
with plant roots. Rhizobium has symbiotic interaction with
legume roots, and Rhizobacteria inhabit on root surface or in

rhizosphere soil.

The phospho -microorganism mainly bacteria and fungi make
insoluble phosphorus available to the plants (Gupta, 2004).
Several soil bacteria and a few species of fungi possess the
ability to bring insoluble phosphate in soil into  soluble forms
by secreting organic acids (Gupta, 2004). These acids lower
the soil pH and bring about the dissolution of  bound forms
of phosphate.

While Rhizobium, Blue Green Algae (BGA) and Azollaare crop
specific, bio-inoculants like Azotobacter, Azospirillum,
Phosphorus Solubilizing Bacteria (PSB), Vesicular Arbuscular
Mycorrhiza (YAM) could be regarded as broad spectrum
biofertilizers (Gupta, 2004). VAM is fungi that are found
associated with majority of agriculture crops and enhanced
accumulation of plant nutrients (Gupta, 2004). It has also been
suggested that V AM stimulate plant growth by physiological
effects or by reducing the severity of diseases caused by the
soil pathogens (Gupta, 2004). Examples of free living nitrogen
fixing bacteria are obligate anaerobes (Clostridium
pasteurianum), obligate aerobes (Azotobacter), facultative
anaerobes, photosynthetic bacteria (Rhodobacter),
cyanobacteria and some methanogens. The example of K-
solubilizer is Bacillus mucilaginous while for P-solubilizer are
Bacillus megaterium, Bacillus circulans, Bacillus subtilis and
Pseudomonas straita.

Nitrogen : Nitrogen is one of the major important nutrients
very essential for crop growth. Atmosphere contains about
80 percent of nitrogen volume in Free State. The major part of
the elemental nitrogen that finds its way into the soil is entirely
due to its fixation by certain specialized group of microorgan
isms. Biological Nitrogen Fixation (BNF) is considered to be
an important process which determines nitrogen balance in
soil ecosystem. Nitrogen inputs through BNF support
sustainable environmentally sound agricultural production.
The value of nitrogen fixing legumes in improving and higher
yield oflegumes and other crops can be achieved by the
application ofbiofertilizers (Kannaiyan, 2002).

Biological nitrogen fixation is one way of converting elemental
nitrogen into plant usable form (Gothwal et al., 2007).
Nitrogen-fixing bacteria (NFB) that function transform inert
atmospheric N2 to organic compounds (Bakulin et al., 2007).
Nitrogen fixer or N-fixers organism are used in biofertilizer as
a living fertilizer composed of microbial inoculants or groups
of microorganisms which are able to fix atmospheric nitrogen.
They are grouped into free-living bacteria (Azotobacter and
Azospirillium) and the blue green algae and symbionts such
as Rhizobium, Frankia and Azolla (Gupta, 2004).

The list of Nj-fixing bacteria associated with non-legumes
includes species of Achromobacter, Alcaligenes, Arthrobacte
r, Acetobacter, Azomonas, Beijerinckia, Bacillus, Clostridium,
Enterobacter, Erwinia, Derxia, Desulfovibrio, Corynebacterium,
campylobacter, Herbaspirillum, Klebsiella, Lignobacter,
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Mycobacterium, Rhodospirillum, Rhodo- pseudomonas,
Xanthobacter, Mycobacterium and Methylosinus (Wani,
1990). Although many genera and species of N2- fixing bacteria
are isolated from the rhizosphere of various cereals, mainly
members of Azotobacter and Azospirillum genera have been
widely tested to increase yield of cereals and legumes under
field conditions.

Rhizobium inoculation is well known agronomic practice to
ensure adequate nitrogen of legumes instead of N- and
carboxyl groups of acids chelate cations (AI, Fe, Ca) and
decrease the pH in basic soils (Kpomblekou and Tabatabai,
1994; Stevenson, 2005). The PSB dissolve the soil P through
production of low molecular weight organic acids mainly
gluconic and ketogluconic acids (Goldstein, 1995; Deubel et
al., 2000), in addition to lowering the pH ofrhizosphere. The
pH of rhizosphere is lowered through biotical production of
proton I bicarbonate release (anion I cation balance) and
gaseous (02 IC02) exchanges. Phosphorus solubilization
ability ofPSB has direct correlation with pH of the medium.

Release of root exudates such as organic ligands can also
alter the concentration of P in the soil solution (Hinsinger, 200
I). Organic acids produced by PSB solubilize insoluble
phosphates by lowering the pH, chelation of cations and
competing with phosphate for adsorption sites in the soil
(Nahas, 1996). Inorganic acids e.g. hydrochloric acid can also
solubilize phosphate but they are less effective compared to
organic acids at the same pH (Kim et aI., 1997). In addition,
the microorganisms involved in P solubilization as well as can
enhance plant growth by enhancing the availability of other
trace element such as iron (Fe), zinc (Zn), etc. (Ngoc et al.,
2006), synthesize enzymes that can modulated plant hormone
level, may limit the available iron via siderophore production
and can also kill the pathogen with antibiotic (Akhtar and
Siddiqui, 2009).

The PSB solubilize the fixed soil P and applied phosphates
resulting in higher crop yields (Gull et aI., 2004). Direct
application of phosphate rock is often ineffective in the short
time period of most annual crops (Goenadi et al., 2000). Acid
producing microorganisms are able to enhance the
solubilization of phosphatic rock (Gyaneshwar et al., 2002).
The PSB strains exhibit inorganic P-solubilizing abilities
ranging between 25-42 jJg P mL-l and organic P mineralizing
abilities between 8-18 jJ g P mL-l (Tao et al., 2008). The PSB in
conjunction with single super phosphate and rock phosphate
reduce the P dose by 25 and 50%, respectively (Sundara et al.,
2002).

Pseudomonas putida, P. jluorescens Chao and P. jluorescens
Tabriz released 51, 29 and 62% P, respectively; with highest
value of 0.74 mg P/50 mL from Fe203 (Ghaderi et al., 2008).
Pseudomonas striata and Bacillus polymyxa solubilized 156
and 116 mg P L-l, respectively (Rodriguez and Fraga, 1999).
Pseudomonas jluorescens solubilized 100 mg P L-I containing

Ca3 (P04h or 92 and 51 mg P L- I containing AlP04 and FeP04,
respectively (Henri et al., 2008).

PLANT GROWTH PROMOTING RHIZOBACTERIA : A
group of rhizosphere bacteria (rhizobacteria) that exerts a
beneficial effect on plant growth is referred to as plant growth
promoting rhizobacteria or PGPR (Schroth and Hacock, 1981).
PGPR belong to several genera, e.g. Agrobacterium,
Alcaligenes, Arthrobacter, Actinoplanes, Azotobacter,
Bacillus, Pseudomonas sp., Rhizobium, Bradyrhizobium,
Erwinia , Enterobacter, Amorpho sporangium, Cellulomonas,
Flavobacterium, Streptomyces and Xanthomonas (Weller,
1988).

PGPR increased recently as a result of the numerous studies
covering a wider range of plant species and because of the
advances made in bacterial taxonomy and the progress in our
understanding of the different mechanisms of action of  PGPR.
In all successful plant-microbe interactions, the competence
to colonize plant habitats is important. Single bacterial cells
can attach to surfaces and, after cell division and proliferation,
form dense aggregates commonly referred to as macro colonies
or biofilms. Steps of colonization include attraction,
recognition, adherence, invasion (only endophytes and
pathogens), colonization and growth, and several strategies
to establish interactions (Nihorimbere et al., 2011). Plant roots
initiate crosstalk with soil microbes by producing signals that
are recognized by the microbes, which in turn produce signals
that initiate colonization (Berg, 2009). PGPR reach root
surfaces by active motility facilitated by flagella and are guided
by chemotactic responses. This implies that PGPR
competence highly depends either on their abilities to take
advantage of a specific environment or on their abilities to
adapt to changing conditions or plant species (Nihorimbere
et al.,20Il).

CROP RESPONSES TO INOCULATION : Symbiotic
nitrogen fixer and phosphate solubilizing microorganisms play
an important role in supplementing nitrogen and phosphorus
to the plant, allowing a sustainable use of nitrogen and
phosphate fertilizers (Tambekar et al., 2009). Zaddy et al. (1993)
studied the promoting of plant growth by inoculation with
aggregated and single cell suspensions of A. brasilense. They
reported that inoculation of single cell suspensions of
Azospirillum (prepared with fructose) significantly increased
the root surface area, root and foliage dry weight of the maize
seedling as compared to plants inoculated with malate grown
Azospirillum or the controls. Fulchieri and Frioni (1994)
observed that maize inoculated with Azospirillum had
enhanced dry weight of seed by 59 percent and also the yield
which was similar to 60 kg urea N ha-I. A significant positive
effect on grain yield was obtained due to combined
inoculation of Azospirillum and Pseudomonas striata in Zea
mays (Prabakaran and Ravi, 1991) and cotton (Radhakrishnan,
1996). Crops inoculated with Azotobacter and Azospirilla
reviewed by Wani (1990) indicated that Pearl millet and
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Sorghum, which are grown as dryland crops showed 11-12%
increased yields due to inoculations. Maize, Wheat and Rice
which receive better management and inputs than Pearl millet
and Sorghum showed 15-20% increased yields due to
inoculation.
Several soil bacteria and fungi notably species of Pseudomo
nas, Bacillus, Penicillum and Aspergillus etc., secret organic
acids and lower the pH in their vicinity to bring about
solubilization of bound phosphates in soil (Sundara Rao and
Sinha, 1963). Saving of 50 percent of recommended level of
P20S is possible in sugarcane by inoculation with phosphor-
bacteria as the cane yield and sugar yield of 50 percent P20S
and phosphor- bacteria treatments are on par with 100 percent
P20S application (Kathiresan et al., 1995). Habibi et al. (20 II)
strongly suggested that using biofertilizers (combined strains)
plus half a dose of organic and chemical fertilizers have
resulted in the greatest grain yield and oil yield in medicinal
pumpkin. They revealed that 50% of required nitrogen and
phosphorus fertilizers could be replaced by bio and organic
fertilizers, because bio and organic fertilizers improved the
use efficiency of recommended nitrogen and phosphorus
fertilizers and reduced the cost of chemical fertilizers, also
prevented the environment pollution from extensive
application of chemical fertilizers (Figure-2). Beans with R.
leguminosarum and P. putida R 105 increased the number of
nodules and acetylene reduction activity (ARA) significantly
(de Freitas et al., 1993). A significant positive effect on grain
yield and ARA in roots of barley was obtained due to
combined inoculation of nitrogen fixer's A. lipoferum,
Arthrobacter mysorens and the phosphate solubilizing strain
Agrobacterium radiobacter by Belimov et al. (1995). Radhakris
hnan (1996) reported that inoculation of Azospirillum and
phosphor-bacteria resulted in higher root biomass and more
bolls in cottn. Findings of Mohammadi (20 I 0) showed that
inoculation of biofertilizers (PSB+ Trichoderma fungi) +
application of FYM had a great influence on canola growth,
height and grain yield in compared to control treatment.
Findings of Mohammadi et al. (20 II) showed that application
of  biofertilizers had a significant effects on nutrient uptake of
chickpea (Table-I) combined application of Phosphate solubili
zing bacteria and Trichoderma harzianum produced the highest
leaf P content (0.33%) and grain P content (279 mg 100 g -I).
Ability of Bacillus sp. to produce organic acid such asgluconic,
citric and fumaric acids under P-limiting conditions may
increase the solubility of poorly soluble phosphorus. These
findings also showed that chickpea inoculated with biofertili
zers have significantly higher grain protein content. Maximum
protein content (% 15.06) was observed in the treatment that
received a combined inoculation of PSB and T harzianum
(Table-2).

CONCLUSIONS : Biofertilizer help in increasing crop
productivity by way of increased BNF, increased availability
or uptake of nutrients through solubilization or increased

absorption stimulation of plant growth through hormonal
action or antibiosis, or by decomposition of organic residues.
Furthermore, biofertilizer as to replace part of the use of
chemical fertilizers reduces amount and cost of chemical
fertilizers and thus prevents the environment pollution from
extensive application of chemical fertilizers. With using the
biological and organic fertilizers, a low input system can be
carried out, and it can behelped achieving sustainability of
farms.
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pÉÉUiÉ qÉåÇ qÉÌWûsÉÉÆL pÉÉUiÉÏrÉ lÉÉËUAÉåÇ MüÐ ÎxjÉiÉÏ aÉiÉÏ
Prof : Jayashree S.F

S.R.P.S.P.U. College Raichur.

pÉÉUiÉ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÐ ÍjÉÌiÉ lÉå ÌmÉNûsÉÏ MÑüNû xÉÌSrÉÉåÇ qÉåÇ
MüD oÉQåû oÉSsÉÉuÉÉåÇ MüÉ xÉÉqÉlÉÉ ÌMürÉÉ Wæû| mÉëÉcÉÏlÉ MüÉsÉ qÉåÇ
mÉÑÂwÉÉåÇ Måü xÉÉjÉ oÉUÉoÉUÏ MüÐ ÎxjÉÌiÉ xÉå sÉåMüU qÉkrÉrÉÑaÉÏlÉ
MüÉsÉ Måü ÌlÉqlÉ xiÉUÏrÉ eÉÏuÉlÉ, AÉæU xÉÉjÉ WûÏ MüD xÉÑkÉÉUMüÉåÇ
²ÉUÉ xÉqÉÉlÉ AÍkÉMüÉUÉåÇ MüÉå oÉRûÉuÉÉ ÌSL eÉÉlÉå iÉMü, pÉÉUiÉ qÉåÇ
qÉÌWûsÉÉAÉåÇ MüÉ CÌiÉWûÉxÉ MüÉÄTüÏ aÉÌiÉÉÏsÉ UWûÉ Wæû| AkÉÑÌlÉMüpÉÉUiÉ
qÉåÇ qÉÌWûsÉÉÆL UÉ·ímÉÌiÉ, mÉëkÉÉlÉqÉÇ§ÉÏ, sÉÉåMü xÉpÉÉ AkrÉ¤É,
mÉëÌiÉmÉ¤É MüÐ lÉåiÉÉ AÉÌS eÉæxÉå ÉÏwÉï mÉSÉåÇ mÉU AÉxÉÏlÉ WÒûD WæÇû
|
C Ì i ÉW û ÉxÉ
ÌuÉÉåwÉ ÃmÉ xÉå qÉÌWûsÉÉAÉåÇ MüÐ pÉÔÍqÉMüÉ MüÐ cÉcÉÉï MüUlÉå uÉÉsÉå
xÉÉÌWûirÉ Måü xÉëÉåiÉ oÉWÒûiÉ WûÏ MüqÉ WæÇû;1730D Måü AÉxÉmÉÉxÉ
iÉÇeÉÉuÉÑU Måü LMü AÍkÉMüÉUÏ §rÉÇoÉMürÉeuÉlÉ MüÉ x§ÉÏkÉqÉïmÉ¬ÌiÉ
CxÉMüÉ LMü qÉWûiuÉmÉÔhÉï AmÉuÉÉS Wæû, CxÉ mÉÑxiÉMü qÉåÇ mÉëÉcÉÏlÉ
MüÉsÉ Måü AmÉxiÉÇoÉ xÉÔ§É (cÉÉæjÉÏ ÉiÉÉoSÏ DmÉÔ) Måü MüÉsÉ Måü
lÉÉUÏ xÉÑsÉpÉ AÉcÉUhÉ xÉÇoÉÇkÉÏ ÌlÉrÉqÉÉåÇ MüÉå xÉÇMüÍsÉiÉ ÌMürÉÉ
aÉrÉÉ Wæû, CxÉMüÉ qÉÑZÉQûÉ NÇûS CxÉ mÉëMüÉU Wæû;
qÉÑZrÉÉå kÉqÉï: xqÉ×ÌiÉwÉÑ ÌuÉÌWûiÉÉå pÉÉiÉ×ïÉÑ́ ÉÑwÉÉlÉqÉ ÌWû;
x§ÉÏ MüÉ qÉÑZrÉ MüiÉïurÉ ExÉMåü mÉÌiÉ MüÐ xÉåuÉÉ xÉå eÉÑQûÉ WÒûAÉ
Wæû.
eÉWûÉÆ xÉÑ´ÉÔwÉÉ ÉoS(AjÉÉïiÉ, “xÉÑlÉlÉå MüÐ cÉÉWû”) qÉåÇ DµÉU Måü
mÉëÌiÉ pÉÌ£ü MüÐ mÉëÉjÉïlÉÉ xÉå sÉåMüU LMü vÉoS SÉxÉ MüÐ ÌlÉ¸ÉmÉÔhÉï
xÉåuÉÉ iÉMü MüD iÉUWû Måü AjÉï xÉqÉÉÌWûiÉ WæÇû.
m É ë ÉcÉÏlÉ pÉÉUiÉ
ÌuÉ²ÉlÉÉåÇ MüÉ qÉÉlÉlÉÉ Wæû Wæû ÌMü mÉëcÉÏlÉ pÉÉUiÉ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÉå
eÉÏuÉlÉ Måü xÉpÉÏ ¤Éå§ÉÉåÇ qÉåÇ mÉÑÂwÉÉåÇ Måü xÉÉjÉ oÉUÉoÉUÏ MüÉ SeÉÉï
WûÉÍxÉsÉ jÉÉ. WûÉsÉÉÇÌMü MÑüNû AlrÉ ÌuÉ²ÉlÉÉåÇ MüÉ lÉÄeÉËUrÉÉ
CxÉMåü ÌuÉmÉUÏiÉ Wæû. mÉiÉÇeÉÍsÉ AÉæU MüÉirÉÉrÉlÉ eÉæxÉå mÉëÉcÉÏlÉ
pÉÉUiÉÏrÉ urÉÉMüUhÉuÉÉSÏ MüÉ MüWûlÉÉ Wæû ÌMü mÉëÉUÎqpÉMü uÉæÌSMü
MüÉsÉ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÉå ÍÉ¤ÉÉ SÏ eÉÉiÉÏ jÉÏ. GauÉåÌSMü
GcÉÉÇL rÉWû oÉiÉÉiÉÏ WæÇû ÌMü qÉÌWûsÉÉAÉåÇ MüÐ ÉÉSÏ LMü mÉËUmÉYuÉ
EqÉë qÉåÇ WûÉåiÉÏ jÉÏ AÉæU xÉÇpÉuÉiÉ: ElWåÇû AmÉlÉÉ mÉÌiÉ cÉÑlÉlÉå MüÐ
pÉÏ AÉÄeÉÉSÏ jÉÏ. GauÉåS AÉæU EmÉÌlÉwÉS eÉæxÉå aÉëÇjÉ MüD
qÉÌWûsÉÉ xÉÉÎkuÉrÉÉåÇ AÉæU xÉÇiÉÉåÇ Måü oÉÉUå qÉåÇ oÉiÉÉiÉå WæÇû ÎeÉxÉqÉåÇ
aÉÉaÉÏï AÉæU qÉæ§ÉårÉÏ Måü lÉÉqÉ EssÉåZÉlÉÏrÉ Wæû.
mÉëÉcÉÏlÉ pÉÉUiÉ Måü MÑüNû xÉÉqÉëÉerÉÉåÇ qÉåÇ lÉaÉUuÉkÉÑ(“lÉaÉU MüÐ
SÒsWûlÉ”)eÉæxÉÏ mÉUÇmÉUÉL qÉÉæeÉÔS jÉÏÇ. qÉÌWûsÉÉAÉåÇ qÉåÇ lÉaÉUuÉkÉÑ
Måü mÉëÌiÉÌ¸iÉ xÉqqÉÉlÉ Måü ÍsÉrÉå mÉëÌiÉrÉÉåÌaÉiÉÉ WûÉåiÉÏ jÉÏ. AÉqÉëmÉÉsÉÏ
lÉaÉUuÉkÉÑ MüÉ xÉoÉxÉå mÉëÍxÉkS ESÉWûUhÉ UWûÏ Wæû.
AkrÉrÉlÉÉåÇ Måü AlÉÑxÉÉU mÉëÉUÇÍpÉMü uÉæÌSMü MüÉsÉ qÉåÇ qÉÌWûsÉÉAÉåÇ

MüÉå oÉUÉoÉUÏ MüÉ SeÉÉï AÉæU AÍkÉMüÉU ÍqÉsÉiÉÉ jÉÉ.WûÉsÉÉÇÌMü
oÉÉS qÉåÇ (sÉaÉpÉaÉ 500 DxÉÉ mÉÔuÉï qÉåÇ ) xqÉ×ÌiÉrÉÉåÇ (ÌuÉÉåwÉMüU
qÉlÉÑxqÉ×ÌiÉ) Måü xÉÉjÉ qÉÌWûsÉÉAÉåÇ MüÐ ÎxjÉÌiÉ qÉåÇ ÌaÉUÉuÉOû
AÉlÉÏ ÉÑÃ WûÉå aÉrÉÏ AÉæU oÉÉoÉU LÇuÉ qÉÑaÉsÉ xÉÉqÉëÉerÉ Måü
CxsÉÉqÉÏ AÉ¢üqÉhÉ Måü xÉÉjÉ AÉæU CxÉMåü oÉÉS DxÉÉCrÉiÉ lÉå
qÉÌWûsÉÉAÉåÇ MüÐ AÉÄeÉÉSÏ MüÉå xÉÏÍqÉiÉ MüU ÌSrÉÉ.
WûÉsÉÉÇÌMü eÉælÉ kÉqÉï eÉæxÉå xÉÑkÉÉUuÉÉSÏ AÉÇSÉåsÉlÉÉåÇ qÉåÇ qÉÌWûsÉÉAÉåÇ
MüÉå kÉÉÍqÉïMü AlÉÑ¸ÉlÉÉåÇ qÉåÇ ÉÉÍqÉsÉ WûÉålÉå MüÐ AlÉÑqÉÌiÉ SÏ aÉrÉÏ
Wæû, pÉÉUiÉ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÉå MüqÉÉåoÉåÉ SÉxÉiÉÉ AÉæU oÉÇÌSÉÉåÇ
MüÉ WûÏ xÉÉqÉlÉÉ MüUlÉÉ mÉQûÉ Wæû. qÉÉlÉÉ eÉÉiÉÉ Wæû ÌMü oÉÉsÉ
ÌuÉuÉÉWû MüÐ mÉëjÉÉ NûPûÏ ÉiÉÉoSÏ Måü AÉxÉmÉÉxÉ ÉÑÃ WÒûD jÉÏ.
qÉkrÉrÉ ÑaÉÏlÉ MüÉsÉ
xÉqÉÉeÉ qÉåÇ pÉÉUiÉÏrÉ qÉÌWûsÉÉAÉåÇ MüÐ ÎxjÉÌiÉ qÉåÇ qÉkrÉrÉÑaÉÏlÉ
MüÉsÉ Måü SÉæUÉlÉ AÉæU AÍkÉMü ÌaÉUÉuÉOû AÉrÉÏ| eÉoÉ pÉÉUiÉ Måü
MÑüNû xÉqÉÑSÉrÉÉåÇ qÉåÇ xÉiÉÏ mÉëjÉÉ oÉÉsÉ ÌuÉuÉÉWû AÉæU ÌuÉkÉuÉÉ
mÉÑlÉÌuÉïuÉÉWû mÉU UÉåMü, xÉÉqÉÉÎeÉMü ÎeÉÇSaÉÏ MüÉ LMü ÌWûxxÉÉ oÉlÉ
aÉrÉÏ jÉÏ. pÉÉUiÉÏrÉ EmÉqÉWûÉ²ÏmÉ qÉåÇ qÉÑxÉsÉqÉÉlÉÉåÇ MüÐ eÉÏiÉ lÉå
mÉUSÉ mÉëjÉÉ MüÉå pÉÉUiÉÏrÉ xÉqÉÉeÉ qÉåÇ sÉÉ ÌSrÉÉ. UÉeÉxjÉÉlÉ Måü
UÉeÉmÉÔiÉÉåÇ qÉåÇ eÉÉæWûU MüÐ mÉëjÉÉ jÉÏ. pÉÉUiÉ Måü MÑüNû ÌWûxxÉÉåÇ qÉåÇ
SåuÉSÉÍxÉrÉÉÇ rÉÉ qÉÇÌSU MüÐ urÉÉmÉMü ÃmÉ xÉå mÉëcÉÍsÉiÉ jÉÏ. MüD
qÉÑÎxsÉqÉ mÉËUuÉÉUÉåÇ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÉå eÉlÉÉlÉÉ ¤Éå§ÉÉåÇ iÉMü
xÉÏÍqÉiÉ UZÉÉ aÉrÉÉ jÉÉ.
ClÉ mÉËUÎxjÉÌiÉrÉÉåÇ Måü oÉÉuÉeÉÔS pÉÏ MÑüNû qÉÌWûsÉÉAÉåÇ lÉå UÉeÉlÉÏÌiÉ,
xÉÉÌWûirÉ, ÍÉ¤ÉÉ AÉæU kÉqÉï Måü ¤Éå§ÉÉåÇ qÉåÇ xÉÄTüsÉiÉÉ WûÉÍxÉsÉ
MüÐ.UÎÄeÉrÉÉ xÉÑsiÉÉlÉÉ ÌSssÉÏ mÉU ÉÉxÉlÉ MüUlÉå uÉÉsÉÏ LMüqÉÉ§É
qÉÌWûsÉÉ xÉqÉëÉ¥ÉÏ  oÉlÉÏÇ. aÉÉåÇQû MüÐ qÉWûÉUÉlÉÏ SÒaÉÉïuÉiÉÏ lÉå
1564 qÉåÇ qÉÑaÉsÉ xÉqÉëÉOû AMüoÉU Måü xÉålÉÉmÉÌiÉ AÉxÉÄTü ZÉÉlÉ
xÉå sÉQûMüU AmÉlÉÏ eÉÉlÉ aÉÇuÉÉlÉå xÉå mÉWûsÉå mÉÇSìWû uÉwÉÉåïÇ iÉMü
ÉÉxÉlÉ ÌMürÉÉ jÉÉ. cÉÉÇS oÉÏoÉÏ lÉå 1590 Måü SÉMü qÉåÇ AMüoÉU
MüÐ ÉÌ£üÉÉsÉÏ qÉÑaÉsÉ xÉålÉÉ Måü ÎZÉsÉÉÄTü AWûqÉSèlÉaÉU MüÐ
U¤ÉÉ MüÐ.eÉWûÉÇaÉÏU MüÐ mÉ¦ÉÏ lÉÔUeÉWûÉÆ lÉå UÉeÉÉÉWûÏ ÉÌ£ü MüÉ
mÉëpÉÉuÉÉÉsÉÏ RÇûaÉ xÉå CxiÉåqÉÉsÉ ÌMürÉÉ AÉæU qÉÑaÉsÉ UÉeÉaÉ¬Ï
Måü mÉÏNåû uÉÉxiÉÌuÉMü ÉÌ£ü Måü ÃmÉ qÉåÇ mÉWûcÉÉlÉ WûÉÍxÉsÉ MüÐ.
qÉÑaÉsÉ UÉeÉMÑüqÉÉUÏ eÉWûÉÆAÉUÉ AÉæU eÉåoÉÑÍ³ÉxÉÉ xÉÑmÉëÍxÉ¬
MüÌuÉÌrÉÌ§ÉrÉÉÆ jÉÏÇ AÉæU ElWûÉåÇlÉå xÉiÉÉÃRû MüÉå pÉÏ mÉëpÉÉÌuÉiÉ
ÌMürÉÉ. ÍÉuÉÉeÉÏ MüÐ qÉÉÆ eÉÏeÉÉoÉÉD MüÉå LMü rÉÉå¬É AÉæU LMü
mÉëÉÉxÉMü Måü ÃmÉ qÉåÇ ElÉMüÐ ¤ÉqÉiÉÉ Måü MüÉUhÉ YuÉÏlÉ UÏeÉåÇOû
Måü ÃmÉ qÉåÇ mÉSxjÉÉÌmÉiÉ ÌMürÉÉ aÉrÉÉ jÉÉ. SÍ¤ÉhÉ pÉÉUiÉ qÉåÇ MüD
qÉÌWûsÉÉAÉåÇ lÉå aÉÉÆuÉÉåÇ, ÉWûUÉåÇ, AÉæU ÎeÉsÉÉåÇ mÉU ÉÉxÉlÉ ÌMürÉÉ
AÉæU xÉÉqÉÉÎeÉMü LÇuÉ kÉÉÍqÉïMü xÉÇxjÉÉlÉÉåÇ MüÐ ÉÑÂAÉiÉ MüÐ.
pÉÌ£ü AÉÇSÉåsÉlÉ lÉå qÉÌWûsÉÉAÉåÇ MüÐ oÉåWûiÉU ÎxjÉÌiÉ MüÉå uÉÉmÉxÉ
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WûÉÍxÉsÉ MüUlÉå MüÐ MüÉåÍÉÉ MüÐ AÉæU mÉëpÉÑiuÉ Måü xuÉÃmÉÉåÇ mÉU
xÉuÉÉsÉ EPûÉrÉÉ. LMü qÉÌWûsÉÉ xÉÇiÉ-MüÌuÉÌrÉ§ÉÏ qÉÏUÉpÉÉD AÉÇSÉåsÉlÉ
Måü xÉoÉxÉå qÉWûiuÉmÉÔhÉï cÉåWûUÉåÇ qÉåÇ xÉå LMü jÉÏÇ. CxÉ AuÉÍkÉ MüÐ
MÑüNû AlrÉ xÉÇiÉ-MüÌuÉÌrÉÌ§ÉrÉÉåÇ qÉåÇ AMMü qÉWûÉSåuÉÏ, UÉqÉÏ
eÉÉlÉÉoÉÉD AÉæU sÉÉsÉ SåS ÉÉÍqÉsÉ WæÇû. ÌWÇûSÒiuÉ Måü AÇSU
qÉWûÉlÉÑpÉÉuÉ, uÉUMüÉUÏ AÉæU MüD AlrÉ eÉæxÉå pÉÌ£ü xÉÇmÉëSÉrÉ,
ÌWÇûSÕ xÉqÉÑSÉrÉ qÉåÇ mÉÑÂwÉÉåÇ AÉæU qÉÌWûsÉÉAÉåÇ Måü oÉÏcÉ xÉÉqÉÉÎeÉMü
lrÉÉrÉ AÉæU xÉqÉÉlÉiÉÉ MüÐ ZÉÑsÉå iÉÉæU mÉU uÉMüÉsÉiÉ MüUlÉå uÉÉsÉå
mÉëqÉÑZÉ AÉÇSÉåsÉlÉ jÉå.pÉÌ£ü AÉÇSÉåsÉlÉ Måü MÑüNû WûÏ xÉqÉrÉ oÉÉS
ÍxÉMZÉÉåÇ Måü mÉWûsÉå aÉÑÂ, aÉÑÂ lÉÉlÉMü lÉå pÉÏ mÉÑÂwÉÉåÇ AÉæU
qÉÌWûsÉÉAÉåÇ Måü oÉÏcÉ xÉqÉÉlÉiÉÉ Måü xÉÇSåÉ MüÉå mÉëcÉËUiÉ ÌMürÉÉ.
ElWûÉåÇlÉå qÉÌWûsÉÉAÉåÇ MüÉå kÉÉÍqÉïMü xÉÇxjÉÉlÉÉåÇ MüÉ lÉåiÉ×iuÉ MüUlÉå;
xÉÉqÉÔÌWûMü mÉëÉjÉïlÉÉ Måü ÃmÉ qÉåÇ aÉÉrÉå eÉÉlÉåuÉÉsÉå MüÐiÉïlÉ rÉÉ
pÉeÉlÉ MüÉå aÉÉlÉå AÉæU ClÉMüÐ AaÉÑAD MüUlÉå; kÉÉÍqÉïMü mÉëoÉÇkÉlÉ
xÉÍqÉÌiÉrÉÉåÇ Måü xÉSxrÉ oÉlÉlÉå; rÉÑkS Måü qÉæSÉlÉ qÉåÇ xÉålÉÉ MüÉ
lÉåiÉ×iuÉ MüUlÉå; ÌuÉuÉÉWû qÉåÇ oÉUÉoÉUÏ MüÉ WûMü AÉæU AqÉ×iÉ (SÏ¤ÉÉ)
qÉåÇ xÉqÉÉlÉiÉÉ MüÐ AlÉÑqÉÌiÉ SålÉå MüÐ uÉMüÉsÉiÉ MüÐ, AlrÉ ÍxÉZÉ
aÉÑÃAÉåÇ lÉå pÉÏ qÉÌWûsÉÉAÉåÇ  Måü mÉëÌiÉ pÉåSpÉÉuÉ Måü ÎZÉsÉÉÄTü
EmÉSåÉ ÌSL|
LåÌiÉW û ÉÍxÉMü mÉ ëjÉÉL Ç
MÑüNû xÉqÉÑSÉrÉÉåÇ qÉåÇ xÉiÉÏ, eÉÉæWûU AÉæU SåuÉSÉxÉÏ eÉæxÉÏ mÉUÇmÉUÉAÉåÇ
mÉU mÉëÌiÉoÉÇkÉ sÉaÉÉ ÌSrÉÉ aÉrÉÉ jÉÉ AÉæU AÉkÉÑÌlÉMü pÉÉUiÉ qÉåÇ rÉå
MüÉÄTüÏ WûS iÉMü xÉqÉÉmiÉ  WûÉå cÉÑMüÐ WæÇû WûÉsÉÉÇÌMü ClÉ mÉëjÉÉAÉåÇ
Måü qÉÉqÉsÉå pÉÉUiÉ Måü aÉëÉqÉÏhÉ CsÉÉMüÉåÇ qÉåÇ AÉeÉ pÉÏ SåZÉå eÉÉiÉå
WæÇû, MÑüNû xÉqÉÑSÉrÉÉåÇ qÉåÇ pÉÉUiÉÏrÉ qÉÌWûsÉÉAÉåÇ ²ÉUÉ mÉUSÉ MüÉå
AÉeÉ eÉÏÌuÉiÉ UZÉÉ aÉrÉÉ Wæû, AÉæU ÌuÉÉåwÉMüU pÉÉUiÉ Måü uÉiÉïqÉÉlÉ
MüÉlÉÔlÉ Måü iÉWûiÉ LMü aÉæUMüÉlÉÔlÉÏ M×üirÉ WûÉålÉå Måü oÉÉuÉeÉÔS oÉÉsÉ
ÌuÉuÉÉWû MüÐ mÉëjÉÉ AÉeÉ pÉÏ mÉëcÉÍsÉiÉ Wæû.
x É i É Ï
xÉiÉÏ mÉëjÉÉ LMü mÉëÉcÉÏlÉ AÉæU MüÉÄTüÏ WûS iÉMü ÌuÉsÉÑxÉ ËUuÉÉeÉ
Wæû, MÑüNû xÉqÉÑSÉrÉÉåÇ qÉåÇ ÌuÉkÉuÉÉ MüÉå  AmÉlÉå mÉÌiÉ MüÐ ÍcÉiÉÉ qÉåÇ
AmÉlÉÏ eÉÏÌuÉiÉ AÉWÒûÌiÉ SålÉÏ mÉQûiÉÏ jÉÏ. WûÉsÉÉÇÌMü rÉWû M×üirÉ
ÌuÉkÉuÉÉ MüÐ AÉåU xÉå xuÉæÎcNûMü ÃmÉ xÉå ÌMürÉå eÉÉlÉå MüÐ EqqÉÏS
MüÐ eÉÉiÉÏ jÉÏ, LåxÉÉ qÉÉlÉÉ eÉÉiÉÉ Wæû ÌMü MüD oÉÉU CxÉMåü ÍsÉrÉå
ÌuÉkÉuÉÉ MüÉå qÉeÉoÉÔU ÌMürÉÉ eÉÉiÉÉ jÉÉ.1829 qÉåÇ AÇaÉëåÄeÉÉåÇ lÉå
CxÉå xÉqÉÉmiÉ MüU ÌSrÉÉ. AÉÄeÉÉSÏ Måü oÉÉS xÉå xÉÌiÉ WûÉålÉå Måü
sÉaÉpÉaÉ cÉÉsÉÏxÉ qÉÉqÉsÉå mÉëMüÉÉ qÉåÇ AÉrÉå WæÇû. 1987 qÉåÇ
UÉeÉxjÉÉlÉ MüÐ ÃmÉMÇüuÉU MüÉ qÉÉqÉsÉÉ xÉiÉÏ mÉëjÉÉ (UÉåMü)
AÍkÉÌlÉrÉqÉ MüÉ MüÉUhÉ oÉlÉÉ.
eÉ É æW û U
eÉÉæWûU MüÉ qÉiÉsÉoÉ xÉpÉÏ WûÉUå WÒûL (ÍxÉÄTïü UÉeÉmÉÔiÉ) rÉÉå¬ÉAÉåÇ
MüÐ mÉÌ¦ÉrÉÉåÇ AÉæU oÉåÌOûrÉÉåÇ Måü É§ÉÑ ²ÉUÉ oÉÇSÏ oÉlÉÉrÉå eÉÉlÉå AÉæU
CxÉMåü oÉÉS EimÉÏQûlÉ xÉå oÉcÉlÉå Måü ÍsÉrÉå xuÉæÎcNûMü ÃmÉ xÉå
AmÉlÉÏ AÉWÒûÌiÉ SålÉå MüÐ mÉëjÉÉ Wæû. AmÉlÉå xÉqqÉÉlÉ Måü ÍsÉL

qÉU-ÍqÉOûlÉå uÉÉsÉå mÉUÉÎeÉiÉ UÉeÉmÉÔiÉ ÉÉxÉMüÉåÇ MüÐ mÉÌ¦ÉrÉÉåÇ
²ÉUÉ CxÉ mÉëjÉÉ MüÉ mÉÉsÉlÉ ÌMürÉÉ eÉÉiÉÉ jÉÉ. uÉWû MÑümÉëjÉÉ
MåüuÉsÉ pÉÉUiÉÏrÉ UÉeÉmÉÔiÉÉåÇ ÉÉxÉMü uÉaÉï iÉMü xÉÏÍqÉiÉ jÉÏ
mÉëÉUÇpÉ qÉåÇ, AÉæU UÉeÉmÉÔiÉÉåÇ lÉå rÉÉ ÉÉrÉS LMü-AÉkÉ ÌMüxÉÏ
SÕxÉUÏ eÉÉÌiÉ MüÐ x§ÉÏ lÉå xÉÌiÉ(mÉÌiÉ/ÌmÉiÉÉ MüÐ qÉ×irÉÑ WûÉålÉå mÉU
ExÉMüÐ ÍcÉiÉÉ qÉåÇ eÉÏÌuÉiÉ eÉsÉ eÉÉlÉÉ ) ÎeÉxÉå ExÉ xÉqÉrÉ Måü
LMü uÉaÉï mÉÑlÉÏiÉ kÉÉÍqÉïMü MüÉrÉï qÉÉlÉlÉå sÉaÉÉ jÉÉ| MüpÉÏ pÉÉUiÉ
MüÐ SÕxÉUÏ sÉQûÉMüÉ MüÉåqÉÉå rÉÉ ÎeÉlWåû DlaÉÍsÉÉ qÉåÇ “qÉÉÉïsÉ
MæüqÉå” qÉÉlÉÉ aÉrÉÉ ElÉqÉåÇ rÉWû MÑümÉëjÉÉ MüpÉÏ pÉÏ MüÉåD xjÉÉlÉ
lÉ mÉÉ xÉMüÐ| eÉÉOûÉåÇ MüÐ x§ÉÏrÉÉÇ rÉÑkS ¤Éå§É qÉåÇ mÉÌiÉ Måü MülkÉå
xÉå MülkÉÉ ÍqÉsÉÉ SÒqÉlÉÉåÇ Måü SÉliÉ ZÉOûOåû MüUiÉå WÒûL ÉWûÏS
WûÉå eÉÉiÉÏ jÉÏ| qÉUÉPûÉ qÉÌWûsÉÉLÆ pÉÏ AmÉlÉå rÉÉåkÉÉ mÉÌiÉ MüÐ
rÉÑkSpÉÔqÉÏ qÉåÇ mÉÔUÉ xÉÉjÉ SåiÉÏ UWûÏ WæÇû
m ÉUS É
mÉUSÉ uÉWû mÉëjÉÉ Wæû ÎeÉxÉqÉåÇ MÑüNû xÉqÉÑSÉrÉÉåÇ qÉåÇ qÉÌWûsÉÉAÉåÇ MüÉå
AmÉlÉå iÉlÉ MüÉå CxÉ mÉëMüÉU xÉå RûÇMülÉÉ ÄeÉÃUÏ WûÉåiÉÉ Wæû ÌMü
ElÉMüÐ iuÉcÉÉ AÉæU ÃmÉ-UÇaÉ MüÉ ÌMüxÉÏ MüÉå AÇSÉÄeÉÉ lÉÉ sÉaÉå.
rÉWû qÉÌWûsÉÉAÉåÇ Måü Ì¢ürÉÉMüsÉÉmÉÉåÇ MüÉå xÉÏÍqÉiÉ MüU SåiÉÉ Wæû;
rÉWû AÉÄeÉÉSÏ xÉå ÍqÉsÉlÉå-eÉÑsÉlÉå Måü ElÉMåü AÍkÉMüÉU MüÉå
xÉÏÍqÉiÉ MüUiÉÉ Wæû AÉæU rÉWû qÉWûÉåsÉÉAÉåÇ MüÐ AkÉÏlÉiÉÉ MüÉ LMü
mÉëiÉÏMü Wæû. AÉqÉ kÉÉUhÉÉ Måü ÌuÉmÉUÏiÉ rÉWû lÉÉ iÉÉå ÌWûÇSÒAÉåÇ AÉæU
lÉÉ WûÏ qÉÑxÉsÉqÉÉlÉÉåÇ Måü kÉÉÍqÉïMü EmÉSåvÉÉåÇ MüÉå mÉëÌiÉÌoÉÇÌoÉiÉ
MüUiÉÉ Wæû, WûÉsÉÉÇÌMü  SÉålÉÉåÇ xÉÇmÉëSÉrÉÉåÇ Måü kÉÉÍqÉïMü lÉåiÉÉAÉåÇ MüÐ
sÉÉmÉUuÉÉWûÏ AÉæU mÉÔuÉÉïaÉëWûÉåÇ Måü MüÉUhÉ aÉsÉiÉÄTüWûqÉÏ mÉæSÉ WÒûD
Wæû.
Såu ÉSÉxÉÏ
SåuÉSÉxÉÏ SÍ¤ÉhÉ pÉÉUiÉ Måü MÑüNû ÌWûxxÉÉåÇ qÉåÇ LMü kÉÉÍqÉïMü
mÉëjÉÉ Wæû ÎeÉxÉqÉåÇ SåuÉiÉÉ rÉÉ qÉÇÌSU Måü xÉÉjÉ qÉÌWûsÉÉAÉåÇ MüÐ
“ÉÉSÏ” MüU SÏ eÉÉiÉÏ Wæû. rÉWû mÉUÇmÉUÉ SxÉuÉÏÇ xÉSÏ L.QûÏ. iÉMü
AcNûÏ iÉUWû AmÉlÉÏ mÉæPû eÉqÉÉ cÉÑMüÐ jÉÏ. oÉÉS MüÐ AuÉÍkÉ qÉåÇ
SåuÉSÉÍxÉrÉÉåÇ MüÉ AuÉækÉ rÉÉælÉ EimÉÉQûlÉ pÉÉUiÉ Måü MÑüNû ÌWûxxÉÉåÇ
qÉåÇ LMü ËUuÉÉÄeÉ oÉlÉ aÉrÉÉ |
AÇaÉ ë å ÄeÉ ÉÉxÉlÉ
rÉÔUÉåÌmÉrÉÉ ÌuÉ²ÉlÉÉåÇ lÉå 19uÉÏÇ xÉSÏ qÉåÇ rÉWû qÉWûxÉÔxÉ ÌMürÉÉ jÉÉ
ÌMü ÌWÇûSÕ qÉÌWûsÉÉÇL “xuÉÉpÉÉÌuÉMü ÃmÉ xÉå qÉÉxÉÔqÉ” AÉæU AlrÉ
qÉÌWûsÉÉAÉåÇ xÉå “AÍkÉMü xÉËU§É” WûÉåiÉÏ WæÇû. AÇaÉëåÄeÉÏ ÉÉxÉlÉ
Måü SÉæUÉlÉ UÉqÉ qÉÉåWûlÉ UÉrÉ, DµÉU cÉÇSì ÌuÉ±ÉxÉÉaÉU, erÉÉåÌiÉoÉÉ
ÄTÑüsÉå, AÉÌS eÉæxÉå MüD. xÉÑkÉÉUMüÉåÇ lÉå qÉÌWûsÉÉAÉåÇ Måü EijÉÉlÉ
Måü ÍsÉrÉå sÉQûÉCrÉÉÆ sÉQûÏÇ. WûÉsÉÉÇÌMü CxÉ xÉÔcÉÏ xÉå rÉWû mÉiÉÉ
cÉsÉiÉÉ Wæû ÌMü UÉeÉ rÉÑaÉ qÉåÇ AÇaêÄeÉÉåÇ MüÉ MüÉåD pÉÏ xÉMüÉUÉiqÉMü
rÉÉåaÉSÉlÉ lÉWûÏÇ jÉÉ, rÉWû mÉÔUÏ iÉUWû xÉå xÉWûÏ lÉWûÏÇ Wæû YrÉÉåÇÌMü
ÍqÉÉlÉËUrÉÉåÇ MüÐ mÉÌ¨ÉrÉÉÆ eÉæxÉÏ ÌMü qÉÉjÉÉï qÉÉæsOû lÉÏ qÉÏQû
AÉæU ElÉMüÐ oÉåOûÏ LÍsÉÄeÉÉ MüÉsQûuÉåsÉ lÉÏ qÉÉæsOû MüÉå SÍ¤ÉhÉ
pÉÉUiÉ qÉåÇ sÉQûÌMürÉÉåÇ MüÐ ÍÉ¤ÉÉ AÉæU mÉëÍÉ¤ÉhÉ Måü ÍsÉrÉå
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AÉeÉ pÉÏ rÉÉS ÌMürÉÉ eÉÉiÉÉ Wæû | rÉWû LMü LåxÉÉ mÉërÉÉxÉ jÉÉ
ÎeÉxÉMüÐ ÉÑÂAÉiÉ xiÉU mÉU ÂMüÉuÉOûÉåÇ MüÉ xÉÉqÉlÉÉ MüUlÉÉ
mÉQûÉ YrÉÉåÇÌMü CxÉå mÉUÇmÉUÉ Måü ÃmÉ qÉåÇ AmÉlÉÉrÉÉ aÉrÉÉ jÉÉ.
1929 qÉåÇ aÉuÉlÉïU-eÉlÉUsÉ ÌuÉÍsÉrÉqÉ MåüuÉåÇÌQûÉ-oÉåÇÌOûMü Måü
iÉWûiÉ UÉeÉÉ UÉqÉ qÉÉåWûlÉ UÉrÉ Måü mÉërÉÉxÉ xÉiÉÏ mÉëjÉÉ Måü ElqÉÔsÉlÉ
MüÉ MüÉUhÉ oÉlÉå.ÌuÉkÉuÉÉAÉåÇ MüÐ ÎxjÉÌiÉ MüÉå xÉÑkÉÉUlÉå qÉåÇ DµÉU
cÉÇSì ÌuÉ±ÉxÉÉaÉU Måü xÉÇbÉwÉï MüÉ mÉËUhÉÉqÉ ÌuÉkÉuÉÉ mÉÑlÉÌuÉïuÉÉWû lÉå
pÉÏ qÉÌWûsÉÉ xÉÉ£üÏMüUhÉ Måü E¬årÉ MüÉå WûÉÍxÉsÉ MüUlÉå qÉåÇ
qÉSS MüÐ.
MülÉÉïOûMü qÉåÇ ÌMü¨ÉÔU ËUrÉÉxÉiÉ MüÐ UÉlÉÏ, ÌMü¨ÉÔU cÉå³ÉqqÉÉ lÉå
xÉqÉÉÎmiÉ Måü ÍxÉ¬ÉÇiÉ( QûÉÎYOíûlÉ AÉÄTü sÉæmxÉ mÉëÌiÉÌ¢ürÉÉ qÉåÇ
AÇaÉëåÄeÉÉåÇ Måü ÎZÉsÉÉÄTü xÉÉx§É ÌuÉSìÉåWû MüÉ lÉåiÉ×iuÉ ÌMürÉÉ.
iÉOûÏrÉ MülÉÉïOûMü MüÐ qÉÉWûÉUÉlÉÏ AooÉMMüÉ UÉlÉÏ lÉå 16uÉÏÇ xÉSÏ
qÉåÇ WûqÉsÉÉuÉU rÉÔUÉåmÉÏrÉ xÉålÉÉAÉåÇ, EssÉåZÉlÉÏrÉ ÃmÉ xÉå mÉÑiÉïaÉÉsÉÏ
xÉålÉÉ Måü ÎZÉsÉÉÄTü xÉÑU¤ÉÉ MüÉ lÉåiÉ×iuÉ ÌMürÉÉ, fÉÉÆxÉÏ MüÐ
qÉWûÉUÉlÉÏ sÉ¤qÉÏoÉÉD lÉå AÇaÉëåÄeÉÉåÇ Måü ÎZÉsÉÉÄTü 1857 Måü
pÉÉUiÉÏrÉ ÌuÉSìÉåWû MüÉ fÉÇQûÉ oÉÑsÉÇS ÌMürÉÉ.AÉeÉ ElWåÇû xÉuÉï§É
LMü UÉ·íÏrÉ lÉÉÌrÉMüÉ Måü ÃmÉ qÉåÇ qÉÉlÉÉ eÉÉiÉÉ Wæû. AuÉkÉ MüÐ
xÉWû-ÉÉÍxÉMüÉ oÉåaÉqÉ WûÄeÉUiÉ qÉWûsÉ LMü AlrÉ ÉÉÍxÉMüÉ jÉÏ
ÎeÉxÉlÉå 1857 Måü ÌuÉSìÉåWû MüÉ lÉåiÉ×iuÉ ÌMürÉÉ jÉÉ.ElWûÉåÇlÉå
AÇaêÄeÉÉåÇ Måü xÉÉjÉxÉÉæSåoÉÉÄeÉÏ xÉå ClÉMüÉU MüU ÌSrÉÉ AÉæU oÉÉS
qÉåÇ lÉåmÉÉsÉ cÉsÉÏ aÉrÉÏÇ.pÉÉåmÉÉsÉ MüÐ oÉåaÉqÉåÇ pÉÏ CxÉ AuÉÍkÉ MüÐ
MÑüNû EssÉåZÉlÉÏrÉ qÉÌWûsÉÉ ÉÍxÉMüÉAÉåÇ qÉåÇ ÉÉÍqÉsÉ jÉÏÇ ElWûÉåÇlÉå
mÉUSÉ mÉëjÉÉ MüÉå lÉWûÏÇ AmÉlÉÉrÉÉ AÉæU qÉÉÉïsÉ AÉOïû MüÉ mÉëÍÉ¤ÉhÉ
pÉÏ ÍsÉrÉÉ.cÉÇSìqÉÑZÉÏ oÉxÉÑ, MüÉSÇÌoÉlÉÏ aÉÉÇaÉÑsÉÏ AÉæU AÉlÉÇSÏ
aÉÉåmÉÉsÉ eÉÉåÉÏ MÑüNû ÉÑÂAÉiÉÏ qÉÌWûsÉÉAÉåÇ qÉåÇ ÉÉÍqÉsÉ jÉÏÇ
ÎeÉlWûÉåÇlÉå Éæ¤ÉÍhÉMü ÌQûÌaÉërÉÉÆ WûÉÍxÉsÉ MüÐÇ.
1917 qÉåÇ qÉÌWûsÉÉAÉåÇ Måü mÉWûsÉå mÉëÌiÉÌlÉÍkÉqÉÇQûsÉ lÉå qÉÌWûsÉÉAÉåÇ
Måü UÉeÉlÉÏÌiÉMü AÍkÉMüÉUÉåÇ MüÐ qÉÉÆaÉ Måü ÍsÉrÉå ÌuÉSåÉ xÉÍcÉuÉ
xÉå qÉÑsÉÉMüÉiÉ MüÐ ÎeÉxÉå pÉÉUiÉÏrÉ UÉ·íÏrÉ MüÉÇaÉëåxÉ MüÉ xÉqÉjÉïlÉ
WûÉÍxÉsÉ jÉÉ.1927 qÉåÇ AÎZÉsÉ pÉÉUiÉÏrÉ qÉÌWûsÉÉ ÍÉ¤ÉÉ
xÉqqÉåsÉlÉ MüÉ AÉrÉÉåeÉlÉ mÉÑhÉå qÉåÇ ÌMürÉÉ aÉrÉÉ jÉÉ. 1929 qÉåÇ
qÉÉåWûqqÉS AsÉÏ ÎeÉ³ÉÉ Måü mÉërÉÉxÉÉåÇ xÉå oÉÉsÉ ÌuÉuÉÉWû ÌlÉwÉåkÉ
AÍkÉÌlÉrÉqÉ MüÉå mÉÉËUiÉ ÌMürÉÉ aÉrÉÉ ÎeÉxÉMåü AlÉÑxÉÉU LMü
sÉQûMüÐ Måü ÍsÉrÉå ÉÉSÏ MüÐ lrÉÔlÉiÉqÉ EqÉë cÉÉæSWû uÉwÉï ÌlÉkÉÉïËUiÉ
MüÐ aÉrÉÏ jÉÏ. WûÉsÉÉÇÌMü qÉWûÉiqÉÉ aÉÉÆkÉÏ lÉå xuÉÇrÉ iÉåUWû uÉwÉï MüÐ
EqÉë qÉåÇ ÉÉSÏ MüÐ, oÉÉS qÉåÇ ElWûÉåÇlÉå sÉÉåaÉÉåÇ xÉå oÉÉsÉ ÌuÉuÉÉWûÉåÇ
MüÉ oÉÌWûwMüÉU MüUlÉå MüÉ AÉÀûÉlÉ ÌMürÉÉ AÉæU rÉÑuÉÉAÉåÇ xÉå oÉÉsÉ
ÌuÉkÉuÉÉAÉåÇ Måü xÉÉjÉ ÉÉSÏ MüUlÉå MüÐ AmÉÏsÉ MüÐ.
pÉÉUiÉ MüÐ AÉÄeÉÉSÏ Måü xÉÇbÉwÉï qÉåÇ qÉÌWûsÉÉAÉåÇ lÉå LMü qÉWûiuÉmÉÔhÉï
pÉÔÍqÉMüÉ ÌlÉpÉÉrÉÏ. ÍpÉMüÉeÉÏ MüÉqÉÉ, QûÉ LlÉÏ oÉåxÉåÇOû, mÉëÌiÉsÉiÉÉ
uÉÉQåûMüU, ÌuÉeÉrÉsÉ¤qÉÏ mÉÇÌQûiÉ, UÉeÉMÑüqÉÉUÏ AqÉ×iÉ MüÉæU, AÂlÉÉ
AÉxÉÄTü AsÉÏ, xÉÑcÉåiÉÉ M×ümÉsÉÉlÉÏ AÉæU MüxiÉÔUoÉÉ aÉÉÆkÉÏ MÑüNû
mÉëÍxÉ¬ xuÉiÉÇ§ÉiÉÉ xÉålÉÉÌlÉrÉÉåÇ qÉåÇ ÉÉÍqÉsÉ WæÇû. CÇÌQûrÉlÉ lÉåÉlÉsÉ

AÉqÉÏï MüÐ fÉÉÆxÉÏ MüÐ UÉlÉÏ UåeÉÏqÉåÇOû MæümOåûlÉ sÉ¤qÉÏ xÉWûaÉsÉ
xÉÌWûiÉ mÉÔUÏ iÉUWû xÉå qÉÌWûsÉÉAÉåÇ MüÐ xÉålÉÉ jÉÏ. LMü MüÌuÉÌrÉ§ÉÏ
AÉæU xuÉiÉÇ§ÉiÉÉ xÉålÉÉlÉÏ xÉUÉåÎeÉlÉÏ lÉÉrÉQÕû pÉÉUiÉÏrÉ UÉ·íÏrÉ
MüÉÇaÉëåxÉ MüÐ AkrÉ¤É oÉlÉlÉå uÉÉsÉÏ mÉWûsÉÏ pÉÉUiÉÏrÉ qÉÌWûsÉÉ
AÉæU pÉÉUiÉ Måü ÌMüxÉÏ UÉerÉ MüÐ mÉWûsÉÏ qÉÌWûsÉÉ UÉerÉmÉÉsÉ
jÉÏÇ.
xuÉiÉ Ç§ É pÉÉUiÉ
pÉÉUiÉ qÉåÇ qÉÌWûsÉÉÆL AoÉ xÉpÉÏ iÉUWû MüÐ aÉÌiÉÌuÉÍkÉrÉÉåÇeÉæxÉå
ÌMü ÍÉ¤ÉÉ, UÉeÉlÉÏÌiÉ, qÉÏÌQûrÉÉ, MüsÉÉ AÉæU xÉÇM×üÌiÉ, xÉåuÉÉ
¤Éå§É, ÌuÉ  lÉ LÇuÉ mÉëÉækrÉÉåÌaÉMüÐ AÉÌS qÉåÇ ÌWûxxÉÉ sÉå UWûÏ WæÇû.
CÇÌSUÉ aÉÉÇkÉÏ ÎeÉlWûÉåÇlÉå MÑüsÉ ÍqÉsÉMüU mÉÇSìWû uÉwÉÉåïÇ iÉMü pÉÉUiÉ
Måü mÉëkÉÉlÉqÉÇ§ÉÏ Måü ÃmÉ qÉåÇ xÉåuÉÉ MüÐ, SÒÌlÉrÉÉ MüÐ xÉoÉxÉå sÉÇoÉå
xÉqÉrÉ iÉMü xÉåuÉÉUiÉ qÉÌWûsÉÉ mÉëkÉÉlÉqÉÇ§ÉÏ WæÇû.
pÉÉUiÉ MüÉ xÉÇÌuÉkÉÉlÉ xÉpÉÏ pÉÉUiÉÏrÉ qÉÌWûsÉÉAÉåÇ MüÉå xÉqÉÉlÉ
AÍkÉMüÉU(AlÉÑcNåûS 14), UÉerÉ ²ÉUÉ MüÉåD pÉåSpÉÉuÉ lÉWûÏÇ
MüUlÉå(AlÉÑcNåûS 15 (1), AuÉxÉU MüÐ xÉqÉÉlÉiÉÉ (AlÉÑcNåûS
16), xÉqÉÉlÉ MüÉrÉï Måü ÍsÉL xÉqÉÉlÉ uÉåiÉlÉ (AlÉÑcNåûS 39 (bÉ)
MüÐ aÉÉUÇOûÏ SåiÉÉ Wæû. CxÉMåü AsÉÉuÉÉ rÉWû qÉÌWûsÉÉAÉåÇ AÉæU
oÉÉåÇ Måü mÉ¤É qÉåÇ UÉerÉ ²ÉUÉ ÌuÉÉåwÉ mÉëÉuÉkÉÉlÉ oÉlÉÉL eÉÉlÉå
MüÐ AlÉÑqÉÌiÉSåiÉÉ Wæû (AlÉÑcNåûS 15(3), qÉÌWûsÉÉAÉåÇ MüÐ aÉËUqÉÉ
Måü ÍsÉL AmÉqÉÉlÉeÉlÉMü mÉëjÉÉAÉåÇ MüÉ mÉËUirÉÉaÉ MüUlÉå (AlÉÑcNåûS
51(L) (D) AÉæU xÉÉjÉ WûÏ MüÉqÉ MüÐ EÍcÉiÉ LÇuÉ qÉÉlÉuÉÏrÉ
mÉËUÎxjÉÌiÉrÉÉÆ xÉÑUÍ¤ÉiÉ MüUlÉå AÉæU mÉëxÉÔÌiÉ xÉWûÉrÉiÉÉ Måü ÍsÉL
UÉerÉ ²ÉUÉ mÉëÉuÉkÉÉlÉÉåÇ MüÉå iÉærrÉÉU MüUlÉå MüÐ AlÉÑqÉÌiÉ SålÉÉ Wæû.
(AlÉÑcNåûS 42)].
pÉÉUiÉ qÉåÇ lÉÉUÏuÉÉSÏ xÉÌ¢ürÉiÉÉ lÉå 1970  Måü SÉMü Måü
E¨ÉUÉSï Måü SÉæUÉlÉ UÄniÉÉU mÉMüQûÏ. qÉÌWûsÉÉAÉåÇ Måü xÉÇaÉPûlÉÉåÇ
MüÉå LMü xÉÉjÉ sÉÉlÉå uÉÉsÉå mÉWûsÉå UÉ·íÏrÉ xiÉU Måü qÉÑ¬ÉåÇ qÉåÇ xÉå
LMü qÉjÉÑUÉ oÉsÉÉiMüÉU MüÉ qÉÉqÉsÉÉ jÉÉ. LMü jÉÉlÉå (mÉÑÍsÉxÉ
xOåûÉlÉ) qÉåÇ qÉjÉÑUÉ lÉÉqÉMü rÉÑuÉiÉÏ Måü xÉÉjÉ oÉsÉÉiMüÉU Måü
AÉUÉåmÉÏ mÉÑÍsÉxÉMüÍqÉïrÉÉåÇ Måü oÉUÏ ÌWûlÉå MüÐ bÉOûlÉÉ 1979-
1980 qÉåÇ LMü oÉQåû mÉæqÉÉlÉå mÉU ÌuÉUÉåkÉ mÉëSÉïlÉÉåÇ MüÉ MüÉUhÉ
oÉlÉÏ. ÌuÉUÉåkÉ mÉëSÉïlÉÉåÇ MüÉå UÉ·íÏrÉ qÉÏÌQûrÉÉ qÉåÇ urÉÉmÉMü ÃmÉ
xÉå MüuÉU ÌMürÉÉ aÉrÉÉ AÉæU xÉUMüÉU MüÉå xÉÉ¤rÉ AÍkÉÌlÉrÉqÉ,
MüÐ ´ÉåhÉÏ MüÉå ÉÉÍqÉsÉ MüUlÉå Måü ÍsÉL qÉeÉoÉÔU ÌMürÉÉ aÉrÉÉ.
qÉÌWûsÉÉ MürÉïMüiÉÉïLÇ MülrÉÉ pÉëÔhÉ WûirÉÉ, ÍsÉÇaÉ pÉåS, qÉÌWûsÉÉ
xuÉÉxjrÉ AÉæU xÉÉ¤ÉUiÉÉ eÉæxÉå qÉÑ¬ÉåÇ mÉU LMüeÉÑOû WÒûD.
cÉÔÇÌMü ÉUÉoÉ MüÐ sÉiÉ MüÉå pÉÉUiÉ qÉåÇ AYxÉU qÉÌWûsÉÉAÉåÇ Måü
ÎZÉsÉÉÄTü ÌWÇûxÉÉ xÉå eÉÉåQûÉ eÉÉiÉÉ Wæû, qÉÌWûsÉÉAÉåÇ Måü MüD
xÉÇaÉPûlÉÉåÇ lÉå AÉÇkÉë mÉëSåÉ, ÌWûqÉÉcÉsÉ mÉëSåÉ, WûËUrÉÉhÉÉ, EQûÏxÉÉ,
qÉkrÉ mÉëSåÉ AÉæU AlrÉ UÉerÉÉåÇ qÉåÇ ÉUÉoÉ-ÌuÉUÉåkÉÏ AÍpÉrÉÉlÉÉåÇ
MüÐ ÉÑÂAÉiÉ MüÐ. MüD  pÉÉUiÉÏrÉ qÉÑÎxsÉqÉ qÉÌWûsÉÉAÉåÇ lÉå
ÉUÏrÉiÉ MüÉlÉÔlÉ Måü iÉWûiÉ qÉÌWûsÉÉ AÍkÉMüÉUÉåÇ Måü oÉÉUå qÉåÇ
ÃÌRûuÉÉSÏ lÉåiÉÉAÉåÇ MüÐ urÉÉZrÉÉ mÉU xÉuÉÉsÉ ZÉQåû ÌMürÉå AÉæU
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iÉÏlÉ iÉsÉÉMü MüÐ urÉuÉxjÉÉ MüÐ AÉsÉÉåcÉlÉÉ MüÐ.1990 Måü
SÉMü qÉåÇ ÌuÉSåÉÏ SÉiÉÉ LeÉåÇÍxÉrÉÉåÇ xÉå mÉëÉmiÉ AlÉÑSÉlÉÉåÇ lÉå lÉD
qÉÌWûsÉÉ-ElqÉÑZÉ aÉæUxÉUMüÉUÏ xÉÇaÉPûlÉÉåÇ (LlÉeÉÏAÉå)Måü aÉPûlÉ
MüÉå xÉÇpÉuÉ oÉlÉÉrÉÉ. xuÉrÉÇ-xÉWûÉrÉiÉÉ xÉqÉÔWûÉåÇ LuÉÇ xÉåsÄTü
CqmsÉÉrÉQû uÉÑqÉålxÉ LxÉÉåÍxÉLÉlÉ (xÉåuÉÉ) eÉæxÉå LleÉÏAÉå lÉå
pÉÉUiÉ qÉåÇ qÉÌWûsÉÉAÉåÇ Måü AÍkÉMüÉUÉåÇ Måü ÍsÉL LMü mÉëqÉÑZÉ
pÉÔÍqÉMüÉ ÌlÉpÉÉD Wæû. MüD qÉÌWûsÉÉLÆ xjÉÉlÉÏrÉ AÉÇSÉåsÉlÉÉåÇ MüÐ
lÉåiÉÉAÉåÇ Måü ÃmÉ qÉåÇ EpÉUÏ WæÇû. ESÉWûUhÉ Måü ÍsÉL, lÉqÉïSÉ
oÉcÉÉAÉå AÉÇSÉåsÉlÉ MüÐ qÉåkÉÉ mÉÉOûMüU.
pÉÉUiÉ xÉUMüÉU lÉå 2001 MüÉå qÉÌWûsÉAÉåÇ Måü xÉÉ£üÏMüUhÉ
(xuÉÉÌ£ü) uÉwÉÉï Måü ÃmÉ qÉåÇ bÉÉåÌwÉiÉ ÌMürÉÉ jÉÉ. qÉÌWûsÉÉAÉåÇ Måü
xÉÉ£üÏMüUhÉ MüÐ UÉ·íÏrÉ lÉÏÌiÉ 2001 qÉåÇ mÉÉËUiÉ MüÐ aÉrÉÏ jÉÏ.
2006 qÉåÇ oÉsÉiMüÉU MüÐ ÍÉMüÉU LMü qÉÑÎxsÉqÉ qÉÌWûsÉÉ CqÉUÉlÉÉ

MüÐ MüWûÉlÉÏ qÉÏÌQûrÉÉ qÉåÇ mÉëcÉËUiÉ MüÐ aÉrÉÏ jÉÏ.CqÉUÉlÉÉ MüÉ
oÉsÉÉiMüÉU ExÉMåü xÉxÉÑU lÉå ÌMürÉÉ jÉÉ. MÑüNû qÉÑÎxsÉqÉ qÉÉæsÉÌuÉrÉÉåÇ
MüÐ ElÉ bÉÉåwÉhÉÉAÉåÇ MüÉ ÎeÉxÉqÉåÇ CqÉUÉlÉÉ MüÉå AmÉlÉå xÉxÉÑU xÉå
ÉÉSÏ MüU sÉålÉå MüÐ oÉÉiÉ MüWûÏ aÉrÉÏ jÉÏ, urÉÉmÉMü ÃmÉ xÉå
ÌuÉUÉåkÉ ÌMürÉÉ aÉrÉÉ AÉæU AiÉÇiÉ: CqÉUÉlÉÉ Måü xÉxÉÑU MüÉå 10
xÉÉsÉ MüÐ MæüS MüÐ xÉeÉÉ SÏ aÉrÉÏ. MüD qÉÌWûsÉÉ xÉÇaÉPûlÉÉåÇ AÉæU
AÉsÉ CÇÌQûrÉÉ qÉÑÎxsÉqÉ mÉxÉïlÉsÉ sÉÉ oÉÉåQïû ²ÉUÉ CxÉ ÄTæüxÉsÉå
MüÉ xuÉÉaÉiÉ ÌMürÉÉ aÉrÉÉ.

AÇiÉUÉwOíûÏrÉ qÉÌWûsÉÉ ÌSuÉxÉ Måü LMü ÌSlÉ oÉÉS, 9 qÉÉcÉï 2010
MüÉå UÉerÉxÉpÉÉ lÉå qÉÌWûsÉÉ AÉU¤ÉhÉ ÌoÉsÉ MüÉå mÉÉËUiÉ MüU
ÌSrÉÉ ÎeÉxÉqÉåÇ xÉÇxÉS AÉæU UÉerÉ MüÐ ÌuÉkÉÉlÉ xÉpÉÉAÉåÇ qÉåÇ
qÉÌWûsÉÉAÉåÇ Måü ÍsÉL 33% AÉU¤ÉhÉ MüÐ urÉuÉxjÉÉ Wæû.
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VOTE OF THANKS
It is my privilege to propose Vote of Thanks to this august gathering here.

We are thankful to Smt. Lalithamma Lingaraju, President, Z.P & Chairperson, 6th NWSC

We are thankful to Dr. Meera Kaushal for having inaugurated and Dr. Vaidehi Ganeshan for delivering the Inaugural
Address, Dr. Pushpalatha for Introducing about SVAK and Dr. K. S. Ramaa for Introducing Matru Vedike for the
Delegates

In thank profuselly Dr. H S. Savithri and Dr. N. Valarmathi for having accepted our invitatino and received the Marie
Curie Mahila Vijnana Purskara and C. V. Raman Mahila Vijnana Puraskara for 2013.

I thank allt he Panalisht for having participated

I thank allt he chairpersona and co-chairperson of all the technical sessions.

I thank Prof. K. I. Vasu who is the instrumental for thie historic event,

I thank LVD College Chairman Shrim P. G. Sukhani, Secretary, M. Nagaraj, Principal, Dr. S. M. Khened, Vice Principal,
Dr. A. Amare Gowda, all the Teaching and non teaching staff adn active students of LVD and other sister institutions for
having this event a grand success.

I thank the cultural Committee and all the students who made the evening memorable exhibiting of their talent through
variety of cultural programs. And Transport Committee & Accommodation Committee

I thank all the sponsors

I thank allt he participants who particiapted more in no and made this function a grand success.

I thank all the members who supported us with Transport, Flowers, Sound System and other equipments.

I thank Press- Media People for give wide publicty for this histroic event.

I thank one and all who have supported this event directly and indirectley

I thank one and all

Dr. Y. S. GAYATHRI
Treasurer, SVAK & Working Chairperson, Matru Vedike


