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Foreword
Swadeshi Vijnana Andolana-Karnataka (SVAK) has the largest percentage women members, and they constitute the
Women Scientist’s Forum, more expressively popular as the Matru Vedike. The main activity of Matru Vedike is the
Conduct of “National Women’s Science Congress “ (NWSC) annually, thus initiating fellow women into the realm of
science education and research. The main aim of NWSC is essentailly to bring all women scientists into a single
platform and instil a sesnse of pride, confidence and camaraderie amongst them and guide them on to positions of
power and leadership. This does not mean that “women’s liberation” or ‘women’s empowerment” etc are given any
overriding scope in this scheme of things. SVAK recognizes the fact that women have some unique role in society,
including their role in the leadership of scientific research. Madame Marie Curie is the role model and the NWSC is
held every year on 7th November, in commemoration of the birth anniversary of Madame Marie Curie. The highest
recognition for a women scientist is the “Marie Curie Mahila Vijnana Puraskara”. Incidentally, it may be recalled that
7th November also happens to be the birth anniversary of Dr. C. V. Raman, the first-Indian scientist to receive a Nobel
Prize. SVAK has hence etablished the C. V. Raman Mahila Vijnana Puraskara in the field of Physical & Mathematical
Sciences.

The Receipients for Marie Curie Mahila Vijnana Puraskara include:
(1) Prof. Vijayalakshmi Ravindranth, Director (Retd), NBRC & Profesor, IISc (2008)
(2) Dr. G. V. Satyavati, DG-ICMR (Retd) (2009)
(3) Dr. B. Meena Kumari, DDG-ICAR, New Delhi (2010)
(4) Dr. Vaidehi Ganesan, IGCAR, Kalpakkam (2011)
(5) Dr. Tessy Thomas, DRDO, Hyderabad (2012)

And the receipients of C. V. Raman Mahila Vijnana Puraskara include:
(1) Prof. Sujatha Ramadoai, TIFR, Mumbai; and
(2) Prof. Rohini M. Godbole, IISc, Bangalore.
We are indeed glad that our Country has such veteran women scientists who have reached the positions of power and
leadershp in scientific research and administration. In the context of a Women as the President of the Republic, a
Women as Prime Minister, a women as a Supreme Court Juidge, several women Chief Ministers and Governors, and
hundreds of leading women professionals in the Country, we find an equally great women scientists.

The most vexed question is that their number is so small, and that only a very few reach the top positions of power in
the field of science, engineering and technology. Opportunities are aplenty. It is here that Matru Vedike (Women
Scientist’s Forum of SVAK) should take some more initiative. Motivation should come from women themselves. Those
who had reached top positions should be sources of inspiration. And they should act as Role Models.

A career in Science, engineering and technology is highly demanding and requires total concentration, dedication,
commitment, and involvement. At the same time, a women has her natural and unique duty of motherhood. Madame
Marie Curie is thus the ideal model for women scientists. But modern day situations are quite distinct from the time of
Madame Marie Curie, especially in modern India. It is essential that Matru Vedike takes up this issue of the dual role
of women scientists in India.

(Prof. K. I. Vasu)    (H. Ramesh)
Ex-Director, CECRI-CSIR, Karaikudi ,  General Secretary
Ex- Vice Chancellor (officiating), Madurai Kamaraj University Swadeshi Vijnana Andolana-Karnataka
Ex- Pro-Vice Chancellor, Cochin University,
Ex-Professor, IISc, Bangalore &
Stapaka / Poshaka / Margadarshaka of
Swadeshi Vijnana Andolana-Karnataka
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ABOUT SWADESHI VIJNANA ANDOLANA-KARNATAKA

Swadeshi Vijnana Andolana-Karnataka (SVAK) is indeed a vibrant popular-cum-professional
Science Movement with a Swadeshi Spirit with intense concern for Bharatiya contributions to
Science. It is an equally dynamic movement for “Swadeshi Sciences” like Ayurveda, Siddha,
Unani, Yoga, Vaastu, etc., As a Swadeshi Movemet, it intends to adopt and adapt the best sciences
for the welfare of the people and the environment.

Swadeshi Vijnana Andolana is the Karnataka Unit of Vijnana Bharati, the biggest popular-cum-
professional science movement of Bharat with the longest chain of the largest number of
independent State Units. In fact, SVAK is evolving itself into a model State Unit (not just a
model, but an ideal model), in terms of (a) its pan-Karnataka sweep with District Units
throughout the State: (b) the large percentage of Women as the life members and office bearers,
and (c) its comprehensive mode of activiteis through twelve academic faculties:

(1) Panineeyam: Lingustic Sciences & Humanities; (2) Patanjaleeyam: Psychospiritual &
Philosophical Sciences; (3) Dhanvantareeyam: Ayurveda & Modern Health Sciences; (4)
Parashareeyam: Agricultural, Horticultural, Fisheries & Animal Sciences; (5) Kautelyeeyam:
Economic & Management Sciences, History, Politics & Commerce; (6) Bharatiyam: Socio-Cultural
Sciences, Arts, Music & Natyasastra; (7) Bhaskareeyam: Physical & Mathematical Sciences; (8)
Nagarjuneeyam: Chemical, Biological & Materials Sciences; (9) Bharadvajeeyam: Civil,
Mechanical, Aerospace & Transportation Sciences; (10) J. C. Boseeyam: Energy, Electrical,
Electronics & Communication Sciences; (11) Vasundareeyam: Earth Sciences, Archaeology,
Ecology & Environmental & Biodiversity; (12) Varahamihiram: IT, ICET, BT, NT & Food
Technology. In addition, there are three forums (i) Matru Vedike- the Women Scientist’s Forum;
(ii) Yuva Vidyarthi Vedike for Youth and Students and (iii) Veda Vijnana Vedike as well as
three centres - one for Techno - Entrepreneurship Development; the second for Education and
Science Talent Motivation and the Third for Centre for Education.
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WOMEN- RESERVATION BILL-A REVIEW
Subba Lakshmi N.V.S., Shanmukhi Jyothi.D. Sharmila Rani.N., Jhansi Rani.P.

Senior Lecturer in Economics, Senior Lecturer in Physics, Senior Lecturer in English, Lecturer in Physics. Sardar Patel
College, Secunderabad-500025 e-mail : devi9jyothi@gmail.com

Abstract:  History does not repeat itself is a self-evident aphorism which most people tend to accept without raising
objections. Since time immemorial, Indian society has accorded respect to women. The tokenism of reservation for women
must be converted into a meaningful and substantive role for them.  Traditionally, males are reluctant to concede space,
particularly when the question of empowerment comes up. Exceptions apart, this has been the general experience, hence
reservations through a legislative instrument make the social change mandatory and unarguable. In India large no of
women are still steeped in ignorance, superstition, poverty and disease in spite of democracy and independence. Women are
discriminated against not only in entering certain professional but also in continuing to work after marriage on grounds of
domestic difficulties. The objective of reservation is to increase women’s visibility in all policy decisions on the basis that all
policy decisions affect women as well as men, and affect women differently to men.

Key words:Women reservation, discrimination, constitutional amendments, Committee on the Status of Women (CSWI),
Panchayat and Zilla Parishad.

Introduction: “Yatra naryarth pujyathe tatra Vaste
Lakshmi”- Where women are being honoured there lives
the goddess of wealth- Indian Tradition
All the way through history women have been placed in an
inferior status than men in various societies throughout the
world. Aristotle had said that state is a “union of families and
villages”. Family is the basic unit of society, which is the
foundation of state itself. Happy families create a healthy
society and healthy society is a pre-requisite of strong
political order in democratic societies (Basu et al 1992).
Woman is an architect of society. She establishes the
institution of family life, builds the home, brings up the
children and makes them good citizens. Her strength in
totality contributes in the making of an ideal family, ideal
society and an ideal state. Policy of reservation in India is
not new. However, the demand of women reservation is
something we all have to ponder together upon because this
is capable of bringing about change in the entire political &
social scenario of India. The subject of reservation for women
is different in India than in any other nation because the
Indian Constitution has already provided quotas for the
backward caste & tribes which are socially, politically &
economically backward (SC, ST & OBC reservation). These
quotas are for an assortment of things, starting from
admissions to educational institutions, to getting a public
sector employment and also political representation (Basu et
al 1998). Women are not asking for grace and charity. Their
contribution to the cause of nation-building exceeds that of
men. An International Labour Organisation study shows that
“while women represent 50 percent of the world adult
population and a third of the official labour force, they perform
nearly two-third of all working hours, receive a tenth of world
income and own less than one percent of world property.”
Therefore, reservation for women is not a bounty but only
an honest appreciation of their contribution to social
development (Basu et al 1999). The 73rd and 74th
Constitutional Amendments provided for 33% quota for

women representation in the local self-Government
institutions (Panchayti Raj).  Reservation of seats is a basic,
consistent and logical step towards both women’s
emancipation and inclusive development - particularly for a
government which promised that the “equal access to
participation and decision making of women in the social,
political and economic life of the nation” would be at the
heart of its agenda (National Policy for the Empowerment of
Women, 2001). Political participation of all sections of society
is essential for building a functioning and representative
democracy (Drèze, Jean and Amartya Sen 2004). Women must
therefore be at hand in new arenas of decision making, with
their experiences, perspectives and visions of the prospect
informing public debate (Dahlerup, 2006). Reservation will
provide elected women with the ability to compliment elected
men in making the rules that apply equally to both sexes,
and which women are equally expected to abide by about
half the mankind consists of women but they can’t be treated
as second sex all over the world. It’s a man’s world every
where, she cannot play second fiddle to man economic ally,
socially sexually they have been born to obey, to carry out
orders as mother, wife, and daughter-in fact, in any role she
must have man’s protection and without him she is nothing.

In India large no of women are still steeped in ignorance,
superstition, poverty and disease in spite of democracy and
independence. Women are discriminated against not only in
entering certain professional but also in continuing to work
after marriage on grounds of domestic difficulties (Gabriele
Dietrich, 1998). The Census data of 2001 reveals that the
society has closed its door for the birth of female child. The
declining ratio between male and female child is buzzing bell.
After 60 years of independence, the desired goals have still
to be achieved. The ground realities still seem to be hostile
to them. It has become essential for women to be politically
empowered to achieve socio-economic justice. It has rightly
been said “Who holds the purse holds the nation”. As the
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women are better half of the nation, they deserve better share
in political power. The male-dominated political parties and
legislatures in the country do not bear with their equal number
in representative institutions.

A democracy grants political sovereignty to the people, the
people must therefore retain a fundamental belief in its ability
to represent their needs and act in their interests. In terms of
countering lack of concern, reservation for a sub-group of
the population can open up the system and demonstrate
that a democratically elected government works for them,
and that is not just an elite bureaucracy functioning solely
for the dominant sections of society. Indeed, economic and
social empowerment cannot be sustained unless women are
politically aware, active participants in all levels of decision
making. It is thereby essential that women are politically
mobilized and betrothed with political processes, and for this
to happen they must believe that their voices are being heard
within the legislative spaces (Krook, Mona Lena, 2005).

Women’s Reservation Bill or The Constitution (108th
Amendment) Bill, is a pending bill in India which proposes to
provide thirty three per cent of all seats in the Lower house
of Parliament of India the Lok Sabha and state legislative
assemblies shall be reserved for women. The Upper House
Rajya Sabha passed it on 9 Mar 2010.The seats to be reserved
in rotation will be determined by draw of lots in such a way
that a seat shall be reserved only once in three consecutive
general elections.

The idea of reserving definite seats to women, it seems, was
mooted by former Prime Minister Rajiv Gandhi in the late
1980’s.  In 1988, the National Perspective Plan for Women
suggested that a 30 per cent quota for women be introduced
at all levels of elective bodies.  Women’s group insisted that
reservation be restricted to the Panchayat level to encourage
grass-roots participation in politics.  The consensus around
this demand resulted in the adoption of the 73rd and 74th
amendments to the Indian Constitution in 1993.  In 1995, the
question of quotas was raised again, but this time the focus
was women’s representation in Parliament.

In 1996 the United Front government introduced the
reservation bill in the Parliament but the bill was rejected in a
pandemonium with, some male politicians arguing that women
should stay at home where they really belong.  The media
had described the debate as the “battle of the sexes”. Attempt
to introduce the reservation bill in the Parliament reserving
33 per cent of seats for women have been skippered by
protests in the chamber of the lower house of the Parliament
in the year 1998.  Male opponents of the bill, who said it,
would benefit only middle-class city women, continually
disrupted proceedings, forcing several adjournments.  The
then Prime Minister described the opposition reaction to the
bill as “disgrace full”.

The present United Progressive Alliance (UPA) government
led by Congress party is keen to give 33 per cent reservation
to women in Parliament.  The Prime Minister convened the
meeting of UPA constituents and its supporting parties,
including the Left parties, on the proposed women’s
reservation Bill.  The meeting had no harmony but several
parties said they had agreed “in principle” with the idea of
reserving one-third of the total number of seats for women
in the state legislatures and also in Parliament.  The
reservation bill has been referred to the Parliament standing
committee headed by senior Congress party leader
Sudarshana Natchiappan.

Women’s political partaking can provide the inspiration for
women to take action on a vision of a better and more equal
society, and to make consequential contributions towards
inclusive national development. Women are and have been
politically active throughout India, and the large and
expanding mass of women’s groups and advocacy efforts
are authentication to this. However, their participation has
been within whereabouts, not structural politics. The
questions of women cannot be asked, certainly not
answered, by individual groups, and women’s questions
need to be seen as matters of public interest not matters of
specifically female apprehension outside of the political
sphere. They must be raised and debated at all levels, with
“women’s issues” becoming public issues. At the same time,
women will become visible as knowledgeable individuals
capable of holding positions of power, enacting laws and
challenging accountability for their execution within political
spaces (Malini Bhattacharya, 1997). There can be no equal
society until women help to elect lawmakers and make laws.
But now we are bystanders to see history being recurring
every year in Parliament in the matter of hypocrisy of all
political parties in the context of the Women’s reservation
bill. Every political party for the last six years has been
assuring its support to the Bill which disarms women
activists. And then a ridiculous situation rather than a tragedy
is played out by so-called radical politicians, jumping into
the well of the House, tearing copies of the Bill and making
unfeasible for proceedings to continue - the House gets
adjourned, the Bill is thrown into the dustbin till it is
rejuvenated in subsequent years with the same result.

When the Women’s Reservation Bill (WRB) first appeared
as the 81st Amendment Bill in 1996, proposing to reserve 33%
of seats in Parliament for women, it exploded into public
conversation as a “women’s” issue, and continues to be
debated largely in terms of women’s civil liberties. It is
becoming increasingly clear however, that the questions
thrown up by the timing of the Bill and the responses to it
cannot be understood exclusively within the structure of
women’s rights.

History of Women Reservation bill in India:
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1. 1996 — The Deve Gowda government introduces the
women’s reservation bill as 81st Constitutional
Amendment Bill.

2. 1998 — the bill is re-introduced in the 12th Lok Sabha as
the 84th Constitutional Amendment Bill by the
National Democratic Alliance (NDA) government
headed Atal Bihari Vajpayee.

3. 1999 — The NDA government re-introduces the bill in
the 13th Lok Sabha.

4. 2002 — the bill is introduced in parliament but fails to
sail through.

5. 2003 — Bill introduced twice in parliament.
6. 2004 — The United Progressive Alliance (UPA)

government includes it in the Common
Minimum Programme.

7. 2008 — the government tables the bill in the Rajya
Sabha so that the legislation does not lapse.

8. 2010 — the Cabinet clears the bill for taking up in t h e
Rajya Sabha and on 8th March “Mother India” was again
made to shed tears by some political parties, just like Draupadi
of Mahabharat. The house was adjourned for the sixth time
and congress failed to punish the law breakers and kept
silence and they also wanted the bill be treated like Draupadi
and enjoyed the drama when “Mother India” was affronted.
The women’s reservation Bill was finally passed in Rajya
Sabha with 186 members support and except one vote.
Trinamool Congress Members were absent. The Bahujan
Samaj Party Members boycotted the voting. Now the bill is
to be introduced in Lok Sabha.

Though the bill can promise the bright future, initially it can
bring some rubber stamp women MPs to parliament, some of
whom (not all) might not be capable of handling political
pressures. It is evident from the Panchayat Raj experience
that some of the elected women in Village Panchayat’s are
dictated by husband/close relatives/some influential person.
On the other hand, it can reflect the gender inequality in
parliament, “Increased political participation of women will
help them fight the abuse, discrimination, and inequality they
suffer from (Shirin Raiet al, 2000).”There are divergent views
on the reservation policy.  Proponents stress the necessity
of affirmative action to improve the condition of women. Some
recent studies on panchayats have shown the positive effect
of reservation on empowerment of women and on allocation
of resources. Opponents argue that it would perpetuate the
unequal status of women since they would not be perceived
to be competing on merit. They also contend that this policy
diverts attention from the larger issues of electoral reform
such as criminalization of politics and inner party democracy.
Reservation of seats in Parliament restricts choice of voters
to women candidates. Therefore, some experts have
suggested alternate methods such as reservation in political
parties and dual member constituencies Rotation of reserved
constituencies in every election may reduce the incentive

for an MP to work for his constituency as he may be barred
to seek re-election from that constituency. The report
examining the 1996 women’s reservation Bill recommended
that reservation be provided for women of Other Backward
Classes (OBCs) once the Constitution was amended to allow
for reservation for OBCs. It also recommended that
reservation be extended to the Rajya Sabha and the
Legislative Councils. Neither of these recommendations has
been incorporated in the Bill.

Main Drawbacks of the Women Reservation Bill:
1. Rotational reservation of one-third seats is the most serious
flaw in the bill. The pre-election nursing of a Lok Sabha or
State Assembly constituency involves a very heavy
investment on the part of the political parties and individual
aspirants. Rotational reservation of one-third of the seats
exclusively for women would lead to a grave uncertainty for
sitting male MPs eroding their painstakingly developed
political base and leaving them no scope to pursue politics
as a life-long mission or career.
2. This is harmful for the political career of an individual
politician as well as for the process of the development of
national level leaders with towering personalities. This would
dwarf the popularly elected political leadership and
strengthen the bureaucracy.
3. The bill also ignores an important recommendation of the
Joint Parliamentary Committee on the 81st Amendment Bill
about extending reservation to Rajya Sabha and Legislative
Councils that was incorporated in the Clause 21 of its Report.
4. The bill turns women’s quota into a zero sum game where
women would get seats only if male MPs were removed from
one third of the constituencies.
Passing the Bill in its present form would mean a political
suicide for the sitting male members of the Parliament. It also
means that this bill will hamper the political position of
regional, small political parties, which may lead to situation
of political unrest in the Union of India.
As the available data shows clearly, the women
representation in lower house of Parliament, the House of
People, was not impressive in all the general elections.  Over
the 15 Lok Sabha elections the representation of women has
witnessed a very slow improvement, despite the fact that
women comprise almost 50 per cent of India’s populations.
As for Rajya Sabha from 1952 to 2002, 160 women have
become members of the Rajya Sabha. However, the
representation of women in Rajya Sabha at any given point
of time has not gone beyond 30. In 1980, there were 29 women
members out of a total of 242 members constituting 11.98 per
cent of the House, which was the highest ever strength of
women members in the House. At present, there are 25 women
members in the Rajya Sabha.

In the first general elections, held in the year 1952, out of 499
total seats there were 22 women members elected in the lower
house of the Parliament which was 4.4 per cent of the total.
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A record of 59 MPs have been elected to the 15th Parliament
the highest ever since independence and 17 of them are aged
less than 40 years.  A Majority of 23 MPs is from Congress.
The BJP has 13 women members.  Uttar Pradesh has the
maximum number of 13 women MPs to representing the most
populous state.  It is followed by West Bengal with seven
MPs.  Fifteen per cent of 543 MPs in the present Parliament
are in the age group of 25-40 years.  In all, 556 women had
contested the 2009 general elections, of which 59 were
elected11.

The Political angle: Politicians are debating over it for
reasons other than what is perceptible. “A debate is needed,”
explains Roli, an expert “but the tenor of the debate is certainly
not worth it. From the political angle, the opposition to the
bill is because of the `rotation system’ that the bill will lend
itself to in its execution, wherein over the next 15 years (which
means three general elections) every constituency in the
country would have been represented by one woman
candidate at least once. Now this would mean that a strong
candidate may lose that foothold which he has enjoyed over
the last many years in that one general election (because the
seat would be reserved for a woman) and thus the
confrontation” continues.

Reality Views: The legitimacy is that political parties and
male politicians are afraid of this women reservation and today
or tomorrow their Lok Sabha seat will become reserved. This
bill will create fight in the political families as daughters will
start to take part in the politics. People say that this
reservation bill will increase the families rule but the fact is
that today also families rule .This is the truth of India and
position of Indian females. Every home has same kitchen
and same fire and each female is burned in that it does not
matter she is educated or uneducated, she is rich or poor. Let
the bill get passed, when bill is passed it can be debated and
new amendments can be made to this bill. Most important
factor is the bill should cancel caste and religion based
reservation but it should introduce reservation bill with
economic criteria and this will help to control the influence of
rich families. Entertain the truth that males consider females
as inferior to them and they consider females their property
and a cow which will produce the bull for family. The society
has to learn to accept and give the equality to females. The
people who are opposing the bill are just trying to divide the
females; once females are divided they will be never able to
do any justice to females of Indian society. There is old saying
 “Educate one man only one man is educated”.
“When female is educated whole family of 4 or 100 is
educated”
“When one female is empowered Whole family is
empowered.”

Everyone says God save India but do not know God will
save India or not but again we say only females of India can
save the India. Support Women Reservation Bill Demand

economic criteria for this reservation boycott, political parties
and persons who are against this bill.

Conclusion: When there is no substantial change in the
attitude of the male members or the members of the society
all the laws made by the government for women are mere
waste. Unfortunately, today many laws made for women are
like tokens and eyewash for the cause of the women.
Government can make many laws but it’s our duty to see the
laws are implemented. This can be done only when the
attitude of the men and the society changes and feel that
women are also equally capable to do any given task. When
this idea is inculcated in the society then there is no need of
making laws separately for women.  We can’t extract respect
forcefully but it has to come from deep down of the heart.

Today many men in various organizations are unable to accept
the women who are in higher positions and are not ready to
work under their leadership. Men will never let women to
come to a level where she can take part in policymaking.
Which law will change this type of attitude that is spreading
silently in the society?

We have to push for it and fight for it. Unlocking women’s
potential and increasing their political and economic
partnership and leadership is critical from the district offices
to the corporate boardroom, from the Lok Sabha to the village
panchayats. This will send a clear message to the world that
India is leading the way for democracy, for women and for
equality.

Every mother has to educate her son about the importance
of Women Reservation Bill, every wife has to talk about it
with her husband, every daughter has to tell about it with
her father and discuss its importance. Like this if every woman
in the family openly discuss about this issue and convince
them to some extent we can succeed to change the mindset
of the male members of our family as well as the members of
the society.  Let’s vote the political parties who support the
women reservation bill and get it passed and implemented in
the society.

Women’s reservation in parliament and state legislature
would change the culture of the country because women
today are still caught in a culture prison. In the name of
tradition, stereotypes are imposed and we have to fight these
every day.

Through this paper, we plead the society to change their
attitude and make the following saying come true!
 “Yatra naryarth pujyathe tatra Vaste Lakshmi”- Where
women are being honoured there lives the goddess of wealth-
Indian Tradition.
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WOMEN’S ENTRY IN MEDICINE IN INDIA: A GENDER PERSPECTIVE
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Being a second sex, the position of Indian women in Indian society had increasingly deteriorated during the nineteenth
century. The Indian patriarchal system suppressed her individuality and personality. Her position and status were subordinate
in socio-economic, cultural and religious matters in the nineteenth century. Purdah implied total exclusion of women from
all outdoor activities and interests, and social activities. It is an extreme form of male dominance of the female. She was not
permitted to take formal education. Child marriages were a major obstacle in women’s education.

Colonial rulers ignored health matters of Indian women and their formal education, because they felt it was interference in
the socio-religious matters of the Indian society.

This paper analyzes the gender biased system and racial policy adopted in introducing western medical education to
women. It shows the rulers acquired medical hegemony and gender differences for employment of Indian women in the
subordinate medical department. It is based on original sources, Souvenirs of the institutions, Medical Registers, Proceedings
of the Educational and General Department.

Medical institutions did not open their gates to Indian women. Though there was a great need of woman doctors, society did
not allow them medical education. The European, Indian and missionary women pioneers faced problems in getting admission
in medical courses in Bengal and Madras presidencies. Mrs. Mary Scharlieb was the first female medical student in India.
In 1886, Kadambini Basu was the first woman doctor from Bengal Medical College in India. The nature of medical education
in India was of preliminary level, so that women went abroad for getting a higher degree. Dr. Anandibai Joshi was the first
Indian Hindu lady to study medicine in America
Being a second sex, the position of women in Indian society
increasingly deteriorated during the nineteenth century.
Gender discrimination existed right from childhood with
respect to education, health, nutrition, distribution of work
during early childhood years till the puberty and later stages
of lives of women. Caste, class, community, religion and
regional differences added to their ill treatment. Purdah and
polygamy are fundamentally, the hindrances to the progress.
If the mere birth of a girl child was unwelcome, getting enrolled
for schooling was much more so in view of the pernicious
custom of child marriage.

Gender studies is also a field of interdisciplinary study which
analyzes the phenomenon of gender. Gender studies evaluate
the social and cultural constructions of masculinities and
femininities, not of the state of biological differences of sex.
Indian feminists Uma Chakravarty, Kumkum Roy, Sudesh

Vaid, Kumkum Sanghari, and Radha Kumar reinterpreted the
traditional history of women to reconstruct gender studies.

This paper analyzes gender biased system and racial policy
adopted in introducing western medical education to Indians
and women. It evaluates the gender roles of women who
struggled very hard for acquiring medical knowledge from
educational institutions. It is based on original sources,
Government Records, Souvenirs of the institutions,
Proceedings of the Educational and General department.

Health Condition of Indian Women : Colonial rulers and
Indian society ignored health matters of Indian women and
their formal education, because the British felt it was
interference in the socio-religious matters of the Indian
society. Secluded states of women disallowed them to go to
either male doctors or hospitals and dispensaries. Socio-
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cultural taboos, traditions and customs for child birth process
required no interference from any medical men and people.1

They endured poor health, without pre and post natal care
based on scientific views. They suffered due to low age,
anaemia, malnutrition, low weight babies and so on.   Women
preferred to die rather than get help from male doctors.2 There
was a great need and demand of lady doctors in the Princely
States.

Review of the Sources: Voluminous research has been done
on the history of Indian education since ancient times till the
20th century. Mostly this research is based on original
sources and the reviews and reports of education published
from time to time by the government. However during the
last decade, a few of the studies devoted space to the history
of medical education, system of employment and their
parameters in the colonial period in India. O. P. Jaggi focused
on the condition of medical education and the early efforts
for women’s medical education in India.3 So neglected has
the area remained that we find very scant attention to a medical
education system for women in India. We could get only
references of the well-known medical schools and its review,
their origin in a pair of books, devoted specially to the history
of medicine and education.4 Balfour and Young gave insights
into the scenario of women in medicine in India.5

Formal Education: The period from 1818 to 1900, was critical
and brought out many debates related to women’s issues
through political and intellectual lens. This period was a
transition and reawakening of social reformation and
especially the renaissance of Maharashtra took place.
Missionaries, radical thinkers, social reformers and
protagonists’ debates and discussions had brought national
awakening among Indians under British domination.

All India Women’s Conference often focused on the
education of women.6 In spite of all constrains if some girls
succeeded in entering a school, they used to be withdrawn
in view of the prescribed custom of child marriage. If an Indian
woman completed her education, her age increased and
ultimately child marriage was automatically avoided. Women
became literally free from many evil customs.

Socio-cultural taboos denied formal education to women.
Informal education was given to assist her in the kitchen.
But patriarchal society believed the utility of education only
in terms of training the girls to perform household duties.
Social reformers often declared that illiterate, ignorant women
could not take care of their children and older family members.
Hindus feared that if women were educated then they would
not do their domestic duties. They would use their charms
and conduct for wicked art. Women were also denied
education due to fear about the thought of becoming widows.
Families were against the formal education from institutions
because teachers were either male or missionaries so that
girls may either be polluted by religion or overrule by purdah
system.

A section of educated Indians were against the dark and
dangerous reality of women’s lives, struggling hard to cope
with age-old cruel customs. Reformers felt daily education
could change the status of women. Report of the Bombay
Governor Elphinston mentioned that there were no females
educated in 1824. 7 It assumed that women got education at
their homes.

In the Bombay presidency, the American Marathi Mission
opened the first school for women in the presidency in 1824.
In 1849-1850, there were 2000 schools of missionaries for
girls but responses were very poor so that many schools
closed down.8 Mahatma Phule and Savitribai Phule took
initiatives to open school for girls and widows at Pune in
1851. But still many girls and women were not taking formal
education, that was the major drawback for the entry in the
professional education.

In 1881, in Bombay Presidency, only 18,460 women were under
instruction; 32.648 were able to read and write, but not under
instruction. So 1 in 431 females were under instruction and 1
in 244 females who could read and write but they were not
under instructions. 9

Professional Education: The Bombay Chronicle contains a
telling comment on the contemporary reality in this regard:
“…very few girls however go to school and the merest handful
to a University. Even the high school girls are sometimes
condemned on marriage to the traditional seclusion of the
Hindu wife.”10 Indian women were not attracted to
professional courses in sciences, technology and medicine.
Moreover they took up the teaching profession that was
safer and so called respectable in society rather than its pay.

The field of medicine was forbidden to women not only in
India but all over the World. Till the early nineteenth century
women were denied entry to this ‘male oriented’ domain even
in the U.S.A.11 Britain 12 and other nations of Europe.

Gender biased society thought that women could not have
the ability to learn a science, because they did not have
intellectual power which was necessary to learn science, or
medicine. This scenario was all over world. Women lacked
intelligence and were not science oriented. The doubts rose
about the ability of women who had the energy to enter the
medical field included physical, mental, the lack of moral
fitness of women to be in this ‘dirty’ and ‘men-oriented’
field.13 Other questions, could they were do effectively their
dual work as doctors and administrators along with the
maintenance of their homes and specially the child birth and
child nurturing duties? The society felt that women had less
physical strength, they were delicate and sensitive. They
could not see and tolerate any pain and sorrow, how could
they treat others?

By and large in all societies only women had the power and
knowledge to take care of sick people. Through the ages
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women performed this duty silently and developed multi skills
with proper observation. From such efforts she developed
herself and started her practices, if she could get success in
it, the patriarchal society declared her as a witch.

Another point of view was that women were physically,
mentally and morally fit for either midwifery or the nursing
professions but not as doctors.14 Being male was a
precondition to studying medicine. The idea of being a
physician and surgeon for woman was unacceptable, even
unheard of !

The Prarthana Samaj, the Arya Samaj and Brahmo Samaj
highlighted the importance of education for women: not only
primary but professional as well. The Missionaries’ efforts
resulted in mixed responses of Indians due to socio-religious
prejudices, and fear of conversion. 15

Women’s Entry in Medicine: Society’s attitude changed
when activists fought for widow remarriages. Instead of the
remarriages of widows, families wanted widows to engage in
philanthropic work and became financially independent.
Medicine was a ‘safer’ service so called as ‘servitude to God’,
since it helped their fellow-women and children. 16

Medical institutions did not open their gates to Indian women.
Though there was a great need of woman doctors, the rulers
and society did not allow them medical education. The
European and missionary women pioneers faced problems
in taking admission in medical courses in Bengal and Madras
presidencies.

Western medical Education was introduced by Englishmen,
English women and many of the missionaries in the late
decades of the nineteenth century in India. They worked
and helped Indian women especially in the Zenanas. 17

Qualified European women and missionary women educated
in United States, England and Scotland, returned to India
from 1869, 1880s and 1890s to work as a physicians in the
hospitals in India.

One of these Dr. Ida Scudder realized the crisis of Indian
women in child birth, returned to the United States to qualify
as a doctor and returned to India and did service for Indian
women. She opened a nursing and medical school for women
in Vellore and later it called The Christian Medical College. 18

The pioneers of medical education for women in India are Dr.
T. Balfour, Surgeon General of Madras Presidency and an
English lady Mrs. Scharlieb. After watching the  miserable
condition of Indian women during child birth, Mrs. Scharlieb
took a one year course of midwifery at Madras Maternity
Hospital in 1866. But after finishing it, she felt this course did
not fulfil the necessity of women patients.

In 1872, Dr. T. Balfour suggested to give nurses training at
the Women’s and Children Hospital at Vepery for twenty or
twenty four months. The Director of Public Instruction
marked it as ‘premature’ and recommended that women should

not be admitted to the Madras Medical College.19 In 1874,
Dr. T. Balfour again put up the proposal with strong supporter
of Dr. Furnell, Principal of Medical College. During the period,
Mrs. Scharlieb proposed to Governor Lord Hobart and Dr. T.
Balfour, Surgeon General of Madras Presidency. In 1875, four
women entered for this Certificate Class course including
Mrs. Mary Scharlieb in Madras Medical College. All were
European or Anglo-Indian. This was a short course of three
years where admitted students were not matriculated.

Mrs. Mary Scharlieb throws interesting sidelights on the
struggles for medical education for women in Madras
Presidency in her monograph -Reminiscences. The  strong
movement was started to open the gates to educate women
in medicine in Calcutta Medical College. Only Scharlieb had
dared to complete all clinical and bed side training in a hospital
with other male classmates. The other three completed this
training in a women’s hospital. Soon Scharlieb found this
education was not sufficient for treatment of women
independently. So she left India for a regular and degree
level education.

The Indian Medical Journal discussed several issues and
the nature of this course. The Journal tried to show that
women medical students felt difficult to learn medical
education with male students 20 and they were not fit for
such courses. 21 In Madras Medical College, women students
learned all subjects with male students except Midwifery,
Surgery, Anatomy and Physiology. Only Mrs. Scharlieb
shared all clinical works with male classmates while the other
three women students completed their clinical work in the
Women’s hospital. In 1885 she completed her course then
she went England for further studies. After returning from
England she started her private practice in Madras.

Missionaries opened medical schools and colleges only for
women in India. Some of them are as follows: In 1869, Dr.
Humphery, a member of the Methodist Episcopal Church
started a class for training women at Nainital. Dr. Clara Swain,
M.D. started teaching medicine, nursing and compounding
to a class of fourteen girls at Bareilly which was attached to
a mission in 1870. These efforts took place in northern and
southern India.

The problem of admitting women in to the Calcutta Medical
College was raised in 1876, 1879 and in 1882. The Council of
Medical College was hesitant. But the Secretary of the
Government and Lieutenant- Governor Mr. Rivers Thompson
over-ruled the decision of the College Council and started a
Certificate Course for women in 1885 with the help of
Maharani Kasimbazaar’s donation for a Ladies Hostel. In
Bombay there was no opposition to give admission to women
at Grant Medical College and it started in 1884.

National Association for Supplying Female Medical Aid was
established in 1885. This was the first step taken for the
women’s position in medical field systematically in India.
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Later it turned to Countess Dufferin Fund that was the prime
milestone of the women’s medical education in India that
provided financial assistance to women willing to be trained
in medicine. By the year 1890, there were women medical
students in Madras, Calcutta, Bombay, Agra and Lahore.

Firsts Indian Graduated in India: Kadambini Basu took
benefit of Dufferin Fund Scheme and completed her
graduation in 1883 and took admission in a medical course in
the same year. In 1886, Kadambini Basu, 48 was the first
woman doctor from Bengal Medical College in India.

Dr. Miss Annie Jaganathan was the first Indian to have
studied at the Madras Medical College as well as in England.
After finishing graduation in Madras in 1883, she proceeded
to Edinburgh (1888) where she obtained triple qualification
(i.e. medicine surgery and midwifery) of the Scottish Colleges
and came back to India in 1892. She was selected to work at
Cama Hospital but could serve only a couple of years. She
expired due to pulmonary tuberculosis in 1894.

Dr. Miss Anne Walke, the First Indian woman graduated
from Grant Medical College in 1888 and had a distinguished
career as a medical student. She obtained a first class in the
L.M.S. Examination of Bombay University getting the highest
marks in the final. She was the recipient of the University
Gold Medal and Medical Women of India Fund Scholarship.
She worked as an Assistant at the Cama Hospital for ten
years under Dr. Pechey Phipson. Unfortunately she died at a
young age during the Plague epidemic of 1898.

But all this education was of very preliminary level in Indian
medical institutions and it was not useful for treatment to
women independently. Many women went abroad to take
systematic medical degree and for getting higher degree.
Among other pioneers are: (years are mentioned in brackets):
Dr. Anandibai Joshi (1886), Dr. Rakhmabai (1893), a missionary
Dr. Miss Gurubai Karmarkar (1893) and Dr. Ida Scudder (1900),
Dr. (Mrs.) Dossibai J. R. Dadabhoy (1903), and so on need to
be mentioned. They were the first to go abroad for their basic
medical degrees and specializations in Obstetrics and
Gynaecology. They were instrumental in women’s health care
and social services, medical relief, and ultimately made efforts
to uplift women who mostly engaged in urban sectors. Later
this tradition was continued till 1960-1970s and so on.

Dr. Anandibai Joshi was the first Indian Hindu lady to study
medicine in America. This was a revolutionary step taken by
a woman and gave a new thought to all women.

Hurdles of women in Medical courses: It is interesting to
evaluate the stages and forces creating conditions conducive
to entry of women in a ‘men-dominated’ profession through
facilities offered in terms of relaxation in admission rules
because very few women finished their matriculation so that
eligibility criteria of admission to medical courses had relaxed
by the rulers. Families were too poor to pay the fees so that

women entered earlier free in medical education. Later many
scholarships were started by Indians, Europeans,
governments and communities for their students. The
concept was not accepted to take education from out of
houses and cities or staying in the hostels. Indians had many
objections on the subjects so that ‘selective’ subjects chosen
only for women.

By and large, Indian women did not have superior knowledge
of English which was the medium of instruction in all
professional courses. Dr. Anandibai Joshi did her primary
education at home under the guidance of her husband. Dr.
Rakhmabai was fortunate in having a father like Dr. Sakharam
Arjun Raut who was a social reformer. He made arrangements
for her education but she was placed in a painful dilemma as
regards learning English. She attempted self-learning but
soon found it too tough to learn at home. 22 The rate of
progress was low. To quote her own words, “I used to ask a
number of pronunciations and meanings of English words
at any time when my European lady friends happened to
call.” 23

All teachers were male and opposed to women gaining a
scientific education from the opposite sex. Prof. R. D. Karve
had mentioned how professors in medical Colleges in
England declared that they felt embarrassed to teach
Anatomy and Physiology to mixed classes.

Women really struggled hard and adopted a completely
different track for acquiring their rights in what was basically
a ‘male dominated profession’ of medical education. Women
tried hard to pull out their sisters from illiterate, unhygienic
condition and socio-religious taboos which seemed like their
death-traps.

In some cases, parents neglected girls on the grounds of
gender bias and they were the victims of the socio-religious
taboos, still they passed all blockages and broke a path for
themselves. In other cases parents encouraged them but the
social intruders obstructed their progress. If we study
carefully their ways to block them today we can laugh but
this is the history of the women’s struggle for medical
education.

Conclusion: The British adopted the quantitative practice
rather than quality. Lancet stressed the point that the
government ‘had done nothing for medical education.’24

Though it was in high demand, government had not taken
any action to open a new medical college for women in the
Bombay Presidency. There is often shortage of teachers in
all medical schools and colleges.

In the nineteenth century, Indians’ responses were very few
due to superstitious ideas followed in medical education as
study of Anatomy. So that in late nineteenth Century, those
families which were traditional vaids, permitted their
daughters and sometimes their wives to take education in
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medicine and practise it. Most women were educated from
the families whose male family members were educated in
western education in nineteenth century. These results are
found in the Bombay presidency.

Women’s medical education journey showed multifaceted
dimensions. It reflected on
changing attitudes of not only ‘natives’ but also government
strategy.
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A Small Scale Industrial Unit/ Industry related service or
business enterprise, managed by one or more women
entrepreneurs in proprietary concerns, or in which she/ they
individually or jointly have a share capital of not less than
51% as Partners/ Shareholders/ Directors of Private Limits
Company/ Members of Cooperative Society.

Women entrepreneurship has been recognised as an
important source of economic growth. Women entrepreneurs
create new jobs for themselves and others and also provide
society with different solutions to management, organisation
and business problems. However, they still represent a
minority of all entrepreneurs. Women entrepreneurs often
face gender-based barriers to starting and growing their
businesses, like discriminatory property, matrimonial and
inheritance laws and/or cultural practices; lack of access to
formal finance mechanismWomen entrepreneurs in the four

WOMEN  ROLE  IN  SMALL SCALE INDUSTRIES
Sudha. K

Part time lecturer, Dept of MECH, MSRIT, Bangalore-560 054
southern states and Maharashtra account for over 50% of
all women-led small-scale industrial units in India.

CLASSIFICATION OF SSIs: A common classification is
between traditional small industries and modern
smallindustries.Traditional small industries include khadi and
handloom, village industries,handicrafts, sericulture, coir, etc.

Modern SSIs produce wide range of goods from compara
tively simple items t sophisticated products such as
television sets,electronics, control system, various engineer
ing products, particularly as ancillaries tothe large industries..

The traditional small industries are highly labour-intensive
while the modern small-scale units make the use of highly
sophisticated machinery and equipment. For instance, during
1979-80, traditional small-scale industries accounted for only
135 of the total output but their share in total employment
was 56%.
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As against this, theshare of modern industries in the total
output of this sector was 74% in 1979-80 buttheir share in
employment was only 33%. Obviously, these industrial units
would behaving higher labour productivity.

One special characterstic of traditional small-scale industries
is that they cannot provide full time employment to workers,
but instead can provide only subsidiary or  part time
employment to agricultural laborers and artisans. Among
traditional villageindustries, handicrafts possess the highest
labour productivity, besides handicraftsmake a significant
contribution to earning foreign exchange for the country. 

SMALL SCALE INDUSTRIES PLAYS AN VERY
IMPORTANT ROLE ININDIAN ECONOMY

The small-scale industrial sector plays a pivotal role in the
Indian economy in termsof employment and growth has
recorded a high rate of growth since Independenceinspite of
stiff competition from large-scale industries. There are several
importantreasons why these industries are contributing a lot
to the progress of the Indianeconomy:

PRODUCTION: Itcontributes almost 40% of the gross
industrial value added in the Indian economy. Ithas been
estimated that a million Rs. of investment in fixed assets in
the small scalesector produces 4.62 million worth of goods
or services with an approximate valueaddition of ten
percentage points.The small-scale sector has grown rapidly
over the years. The growth rates during thevarious plan
periods have been very impressive. The number of small-
scale units hasincreased from an estimated 0.87 million units
in the year 1980-81 to over 3 millionin the year 2000.When
the performance of this sector is viewed against the growth
in themanufacturing and the industry sector as a whole, it
instills confidence in theresilience of the small-scale sector.

EMPLOYMENT: SSI Sector in India creates largest
employment opportunities for the Indian populace,next only
to Agriculture. It has been estimated that 100,000 rupees of
investment infixed assets in the small-scale sector generates
employment for four persons.

EXPORTATION: SSI Sector plays a major role in India’s
present export performance. SSI Sector contributes 45%-50%
of the Indian Exports. Direct exports from the SSI
Sector account for nearly 35% of total exports. Besides direct
exports, it is estimated thatsmall-scale industrial units
contribute around 15% to exports indirectly. This takes place
through merchant exporters, trading houses and export
houses. They may also be in the form of export orders from
large units or the production of parts andcomponents for
use for finished exportable goods.It would surprise many to
know that non-traditional products account for more than95%
of the SSI exports.

The exports from SSI sector have been clocking excellent
growth rates in this decade.It has been mostly fuelled by the

performance of garments, leather and gems and jewellery
units from this sector.The product groups where the SSI
sector dominates in exports, are sports goods,readymade
garments, woolen garments and knitwear, plastic products,
processed foodand leather products.The SSI sector is
reorienting its export strategy towards the new trade
regime beingushered in by the WTO.

OPPORTUNITY: The opportunities in the small-scale sector
are enormous due to the following factors:

Less Capital Intensive: Extensive Promotion & Support by
Government Reservation for Exclusive Manufacture by small
scale sector 

Project Profiles: Funding - Finance & Subsidies:
Machinery Procurement
Raw Material Procurement
Manpower Training
Technical & Managerial skills
Tooling & Testing support
Reservation for Exclusive Purchase by Government

INDIAN WELFARE: These industries are also very important
for welfare reasons. People of small meanscan organize these
industries. This in turn increases their income levels and
quality of life. As such these can help in reducing poverty in
the country. Further, theseindustries tend to promote
equitable distribution of income. The reasons are obvious.
SECTOR – 2005-06
SSI units : 12.3 million
Employment generated in SSIs : 29.5 million
Production : At current Prices Rs.4762.01 billion
Exports : Rs. 1215   billion
SSI account:Industrial Production: 40%, Exports: 35% ,50%
of Direct & Indirect)
GDP Share: 7%•• :Ownership pattern :
Proprietorships : 78%
Partnerships : 16%
Corporate & Others : 6%
Industrial Units : 96%
Service Enterprises : 3%

DISABILITIES: Small enterprises are presently seriously
handicapped in comparison with larger units by an
inequitable allocation system for scarce raw materials
and importedcomponents, lack of provision of credit and
finance; low technical skill andmanagerial ability; and
marketing contracts. It is, therefore, essential to
develop anoverall approach to remove these disabilities.

LACK OF EMPLOYMENT: One argument is that the emphasis
on employment is irrelevant, as the basicthing is the output
that the economy needs for its growth. From this angle, it
iscontended that, since the productivity of these industries
is low compared to thatthat of large industries, the small
industries simply waste the capital which is veryscarce, and
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which , if diverted to large industries, can produce more. From
thisviewpoint, small industries are more capital-intensive. It
is also argued that thelabour-productivity in the small
industries is also small compared to largeindustries.

INADEQUATE CAPITAL FORMATION: It is also contended
by some that small industries have unfavorableconsequ
ences on saving and capital formation. They argue that the
establishment of these industries will, over a period of time,
reduce the availability of capital for large-scale industries with
higher productivity of capital.
* it will happen because capital, used inefficiently in the small
industries, will not be available for large-scale industries.
* these industries being labour-intensive, use a
major  proportion of the sale proceeds of output to pay
workers whose marginal propensityto save is low. As a result,
a large part of their incomes will be used for consumption
resulting in a lower rate of saving and capital formation for
theeconomy.

INEFFICIENT PRODUCTION: Another charge against these
industries is that the cost of production is higher than in the
large industries, because these industries suffer from several
inefficiencies.

IMPROPER TECHNOLOGY UPGRADATION on in MSE Sector
The opening up of economy has exposed MSE sector to
global and domesticcompetition. With a view to enhancing
the competitiveness of this sector, theGovernment has taken
several steps such as:

a) Assistance to industry association for setting up of testing
centres and toState Governments and to their

autonomous bodies for modernization/expansion of their
Quality Marking Centres.ii.Regional Testing Centres
and Field Testing Centres to provide testingservices
and services for quality upgradation.

b)  Implementation of Micro and Small Enterprise Cluster
DevelopmentProgramme (MSECDP), under which 91 clusters
have been taken up,including national programme for the
development of toy, stone,machine tools and hand- tool
industry in collaboration with UNIDO.iv.A scheme
of promoting ISO 9000/14001 Certification under which
SSIunits are given financial support by way of reimbursing
75% of their expenditure to obtain certification subject to
maximum of Rs.75,000 per unitv.Se t t ing  up  o f
Biotechnology Cell in SIDO. Further, a scheme on Credit
Linked Capital Subsidy was launched in theyear 2000 to
facilitate technology upgradation of small enterprises.
ú@
Measures for Export Promotion 
Export promotion from the MSE sector has been accorded a
high priority.Following schemes have been formulated to
help MSEs in exporting their  products:
a) Products of MSE exporters are displayed in international
exhibitionsand the government reimburses the expenditure
incurred.
b) To acquaint MSE exporters with latest
packaging standards,techniques, etc., training programme
on packaging for exporters areorganized in various parts of
the country in association with the IndianInstitute of
Packaging.

WOMEN IN EDUCATION
Vaidehi Ganesan

Metallurgy & Materials Group,  Indira Gandhi Centre for Atomic Research, Kalpakkam-603 102, India
Email: vaidehi@igcar.gov.in: vaidehi.ganesan@gmail.com

The speaker had presented general topic lectures in
various National and International forums on various
issues related to Education, Science and Technology,
Research, Leadership roles, Women’s empowerment,
Societal development, Ethics in science & technology
etc. In this article, let me discuss about “Education” and
the responsibility, women can take up in ‘Education”,
so that basic education is provided to all in the society
for the betterment of society and for the development of
human, i.e.: ‘Women in Education”, the focal theme of
the 5th National Women Science Congress, organized
at Bidar, Karnataka. There is a proverb i.e., “Education
prepares us for tomorrow”. We should realize that
“Education is the foundation for our Life”.  I will be happy
to mention a proverb in Tamil i.e: “Learn in young age”.
It describes the importance and benefits of learning in
young age. We can cite an important example from

“Thirukkural (famous Tamil couplets of poems), which
says, the learned persons are with two eyes (Kann) on
their face, but the illiterate are with two “wounds (punn)
“in their face. Let me describe about education, its
effects, students’ responsibility, the scholars, women’s
role in education etc in this presentation with examples
from our ancient literature in Sanskrit. Education and
its effects are well described as below:

Ref #

 “Education confers humility. A man/woman becomes
worthy if he/she is humble. Because of worthiness he/
she gets money. From money he/ she is able to acquire
righteousness. From righteousness he/ she gets
happiness”.
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Education and student’s responsibility are best described
as below:

Ref #

“A student learns one quarter of his education from his
teacher, another quarter by his own intellect, yet another
quarter from his classmates and the remaining in course
of time”.

Ref #

“One who seeks comforts should give up his studies
and the one who seeks knowledge should abandon
comforts.  A person desirous of comforts cannot acquire
learning and he who wants to learn cannot enjoy
comforts”.

The Scholars are respected everywhere and the
importance given to scholars in ancient times is described
as below:

Ref #

“Scholarship and kingship can never be in par with each
other. The king is venerated only in his country, while
the scholar is held in esteem everywhere”.
Our basic education starts from a very tender age in
home environment. We start to learn to speak, read,
recite poems and prayers, listen to stories, play music,
sing songs, and play games, etc in home environment.
Mainly in olden days the women (mother, aunt, grandma,
neighbors etc) at home were the resourceful persons for
cultivating good habits in young minds. These are basic
foundation for education to children. Women play a big
role in basic education and home environment. We
cultivate good habits in children and pass on the cultural
linkage to our next generation. Now a days, we can see
the participation of ‘Women in Education’ has increased
many folds compared to few centuries before. Education
is the best profession for women; it brings out their natural
abilities, qualities, talents and capabilities (patience,
perseverance, communication skills etc). There are many
“Women” in education, in leadership positions and

contributing for the societal development. There are
many examples to cite starting from Mythreyi in ancient
period to current times. Teacher or “Guru” is worshiped
as God in our culture. We can achieve anything we
desire in life through “Guru” only. We should always seek
the blessings of “Guru”.

Salutation to the noble Guru, who is Brahma, Vishnu
and Maheshwara, the direct Parabrahma, the
supreme Reality.

There is an old saying: “If a man is educated, he is
educated, but if a woman is educated, her family is
educated”. This is the testimony for women’s leadership
in education. Madam Marie Curie is living legend and
role model for all women scientists, who created history
by winning two Nobel prizes and she is the perfect
example for women leadership in education, research
and service to humanity. Unfortunately, now, in the
present scenario, education has become highly
commercial. Students of economically weaker section
do not have access to good educational  institutions, In
spite of the fact that they are highly creative and talented;
they are deprived of higher education. Women in
Education should think about this and try to improve
the situation, so that good education should be provided
for ‘All in the society” irrespective of their financial status
and background. Our educational system should become
equal opportunity provider to all in the society (ir-
respective of rich or poor, religion, caste, etc). Our
Government should provide support to improve the
present situation. I hope this is possible to achieve with
the support of “Women” in Education. Once the literate
population increases, automatically the country will
develop in all aspects and in all the directions.

Ref: # “Neethi Sloka Manjari, an Anthology of Ethical
Sayings, Sri Daya Publication, Madras, 1979.
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GENDER STRATIFICATION IN PROFESSIONAL AND HIGHER EDUCATION
1Dr.Shanta.B.Astige and 2Mahadevi.M.Tugave
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 Introduction: Gender inequalities are bound to exist in every
male dominated society.  In India, practically all the indicators
of progress exhibit negative trend.  Within the family the
girls are discriminated against boys for education and the
decision to send the girl to school or keep her at home is
determined by people’s attitude especially towards the
relevance of education in the lives of women.

The gender related development index or GDI (Gender
Development Index) measures the levels of women’s human
development relative to men.  A comparison of the GDI with
the HDI (Human Development Index) helps to assess the
extent of gender equality prevalent in society.  Though the
GDI in Karnataka (0.637) is much higher than the all-India
figure (0.609) in 2001, Karnataka is sixth among the 15 major
states in gender development and seventh in human
development. At the international level, Karnataka’s rank in
terms of the GDI is 99th as against 103rd for the entire nation.

The major factor for gender disparities is that still there is a
belief that men have to get education and work outside the
house and the women are meant for housework in backward
areas and rural regions.  The Hyderabad-Karnataka region in
Karnataka is a backward region in Karnataka.  Hence, there is
need to study the various factors including general higher
education and professional education among the male and
female population.  Gulbarga district is head quarter for the
Hyderabad-Karnataka region.  Hence, the present study
proved to be an important to know about the gender
disparities in technical, Medical education and higher
education.

Scope and Limitations of the Study: There are about two
Medical Colleges, two Dental Science Colleges, two Pharmacy
Colleges, five Nursing Colleges, three Ayurvedic Colleges,
two Homeopathic Colleges and one Unani Medical College,
four Engineering Colleges and one University imparting
graduate and post-graduate courses in different subject
disciplines in Gulbarga district.   The study covers the women
students enrolled to the graduate and post graduate courses
in different subject disciplines, such as Allopathy, Ayurveda,
Homeopathy, Unani, Pharmacy, Nursing science, Engineering
Subjectg disciplines such as Automobile Engineering,
Electrical and Electronics, Computer Science, Electronics and
Communication Engineering, Mechanical Engineering, Civil
Engineering, Production Engineering, Science Post-Graduate
courses in different subject disciplines such as Computer
Science, Applied Electronics, Chemistry, Physics,
Mathematics, etc, Post-Graduate courses in Humanities and

Social Science Subjects such as Sociology, Social Work,
Economics, History, Political Science, etc.  For the purpose
comparison, the researcher collects the enrolment of both
male and female students to these courses for three academic
years, 2005-06, 2006-07 and 2007-08.

Aims and Objectives: The present study is planned
considering following aims and objectives:
1. To know about the extent of gender disparity among the
men and women in Medical Science Education.
2. To know about the extent of gender disparity among the
men and women in Technical and Engineering education.
3. To find the share of the women in different professional
courses.
4. To know about the problems, which avoid the women
students to offer for professional medical and technical
education?
5. To know about the contribution rate of the women students
among specific medical and technical courses.

Analysis and interpretation of the data
1. It is noted that of the total students enrolled for M.B.B.S
courses in 2005-06, only 45.14% were females and 54.86%
are male students.  In Academic year 2006-07, there were
57.00% of male students as against only 43.00 % female
students in M.B.B.S and in the academic year about 51.92%
were male students were enrolled to the M.B.B.S and only
48.08% were the female students.
2. In 2005-06, there were only 22.22% female students enrolled
as against 77.78% of the male students in M.S.  In 2006-07,
about 27.78% were female students were admitted to the
M.S. as against 72.22% male students.  In 2007-08, among
the students enrolled to the M.S, only 33.33% were female
students and 66.67% were male students.
3. For M.D. course in 2005-06, there were only 21.74% were
females against 78.26% male students.  Similarly in the year
2006-07, there were only 18.75% female students against
81.25% male students.  During the Academic year 2007-08,
only 18.18% female students enrolled against 81.82% male
students.
4. It is noted of the total students admitted to various
allopathic medical science courses, during 2005-06, only
41.55% were female students against 58.45% are male
students.  In 2006-07, in allopathic medical science courses,
only 38.80% were the female students against 61.20% male
students.  During the Academic year 2007-08, only 44.05%
of the enrollments were of female students and the remaining
55.95% were male students. It is noted that  in the Post-
Graduate Courses in Allopathic Medical Science such as
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M.S and M.D, the women’ participation is low.  Hence, it can
be stated that women participation in allopathic medical
science courses is moderate, but there is still need to improve
the women’ participation in these courses.
5. During the academic year 2005-06, the Ayurvedic medical
science education statistics revealed that 42.16% were the
females and 57.84% were male students. In the academic year
2006-07, of the students enrolled to Ayurvedic science
courses, only 37.46% constitutes females against 62.54% male
students.  It is surprising to note that of the students enrolled
to the Ayurvedic science education courses during the
academic year 2007-08, about 51.20% were female students
against only 48.80% male students. Hence, the women
students are actively participating in Ayurvedic Medical
Education gradually.
6. During the academic year 2005-06, of the enrollments made
to the Homeopathic medical courses, about 47.59% were male
students against 52.41% females.  During the Academic Year
2006-07, of the students enrolled to the homeopathic courses,
only 34.52% were male students against 65.48% of the female
students.  It is also interesting to note that during the
Academic Year 2007-08, of the admissions made to the
homeopathic courses, only 29.71% were male students and
70.29% were female students.
7. In the  Academic year 2005-06, as disclosed by the
admission st atistics of the Unani Medical education, only
32.50% of the total students were women and the remaining
67.50% of the total students were male students.  Similarly,
during the Academic year 2006-07, of the students enrolled
to the Unani Medicine courses, only 35.00% were female
students against 65.00% male students.  It is also noted that
during the academic year 2007-08, only 40% females were
enrolled against 60.00% male students to these courses.
8. The collected data shows that during the academic year
2005-06, of the total students enrolled to (Dental Science)
BDS, 42.50% were male students and 57.50% female students.
Similarly during the academic year 2006-07, only 40.00% were
male students in BDS against 60.00% were female students.
It is also worth to note that during the academic year 2007-
08, of the students enrolled to the BDS, only 26.51% were
male students and 73.49% were female students.
9. It is emphasized that during the academic year 2005-06, of
the students enrolled to MDS, only 25.00% were the female
students compared to 75.00% male students.  During the
Academic year 2006-07, about 75.00% female students
enrolled to MDS against 25.00% male students. During the
academic year 2007-08, of the total 10 (100%) students
admitted to the MDS about 60.00% were the females against
only 40.00% were male students.  Hence, it can be inferred
that women’ participation is gradually increasing in Dental
Science Education.
10. Of the total students enrolled to Dental Science courses,
in 2005-06, there were only 45.45% are male students against
54.55% female students.  Similarly, there were only  38.64%

male students and 61.36% are female students in 2006-07.
During the Academic year 2007-08, there are only 27.96%)
male students compared to 72.04% females admitted to
different Dental Science courses. Hence, it can be stated
that women’ participation is more incase of dental science
education.
11. As the collected data reveals during the academic year
2005-06, there were about only 13.33% female students
compared to 86.67% male students in D. Pharm course.
Similarly in the Academic year 2006-07, of the total students
enrolled to the D. Pharm course, only 25.00% were females
against 75.00% male students.  It is noted that during the
academic year 2007-08, of the total students enrolled to
D.Pharm, only 17.39% were females against 82.61% male
students.
12. The study also disclosed that during the Academic year
2005-06, of the total students enrolled to the B. Pharm course,
only 10.11% were females and the remaining major portion
that is, 89.89% were male students.  During the Academic
year 2006-07, there were only 18.33% female students and
81.67% male students admitted to the B. Pharm course.  It is
noted that of the total students admitted to B.Pharm course
during the academic year 2007-08, only 9.35% were females
and the 90.65% were male students.
13. In M.Pharm education, during the academic year 2005-
06, only 7.14% of the studdents females and the remaining
92.86% were male students.  Similarly, during the academic
year 2006-07, all the students are the male students and there
was no any women student enrolled to M.Pharm course.
During the academic year 2007-08, there were only  16.67%
female students enrolled to the M.Pharm course against
83.33% male students.
14. Of the total students enrolled to all the D.Pharm, B. Pharm
and M. Pharm courses in Gulbarga city, during the academic
year 2005-06, there were only 10.53% were female students
and remaining 89.47% were male students.  Similarly during
the academic year 2006-07, there were only 18.54% female
students and the remaining 81.46% were male students.
During the Academic year 2007-08, of the total students
enrolled to different pharmacy courses, only 11.69% were
female students and the remaining 88.31% were male
students.
15. The nursing education statistics revealed that during the
academic year 2005-06, there were 50.95% female students
and about 49.05% male students enrolled for B.Sc in Nursing
in different colleges of Gulbarga district.  Further, during the
academic year 2006-07, about 53.96% female students and
only 46.04% male students were enrolled to the B.Sc Nursing
course.  The admissions to the nursing courses in academic
year 2007-08, constitute about 51.05% females and the
remaining 48.95% were male students.
16. Of the students enrolled to the different Engineering
courses during the academic year 2005-06, only 27.86%
constitutes females and the remaining 72.14% were male
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students.  Among the total students enrolled to different
engineering courses during the academic year 2006-07, only
33.33% were female students and 66.67% were male students.
During the academic year 2007-08, there were only 29.83%
female students and about 70.17% of the students are male
students admitted to different engineering courses.
17. It is emphasized that the admissions to Science Post-
Graduate courses constitute 48.18% female students and
about 53.64% male students in 2005-06.  During the academic
year of the total students enrolled to Science Post-Graduate
courses, only 46.42% were female students and about 53.58%
were male students.  The collected data also revealed that
only about 39.62% female students enrolled to Science Post-
Graduate courses during Academic year 2007-08 and about
60.38% of the students were male students.
18. During the academic year 2005-06, of the total students
enrolled to different Humanities and Social Science Post-
Graduate courses, only 40.85% were female students and the
remaining 59.15% were male students.  During the Academic
year 2006-07, of the total 1003 (100%) students enrolled to
these courses only 38.88% were female students and the
remaining 61.12% were male students.  Similarly, during the
academic year 2007-08, of the total 100% students enrolled
to Humanities and Social Science Post-Graduate courses,
only 40.11% are female students and the remaining 59.89%
were male students
19. During the academic year 2005-06, of the total students
enrolled to different Humanities and Social Science Post-
Graduate courses, only 40.85% were female students and the
remaining 59.15% were male students.  During the Academic
year 2006-07, of the total 1003 (100%) students enrolled to
these courses only 38.88% were female students and the
remaining 61.12% were male students.  Similarly, during the
academic year 2007-08, of the total 100% students enrolled
to Humanities and Social Science Post-Graduate courses,
only 40.11% are female students and the remaining 59.89%
were male students.

Conclusion: The gender gaps that are widespread in access
to basic rights, access to and control of resources, in
economic opportunities and also in power and political voice
are an impediment to development of every nation. The only
solution to this is gender equality, which strengthens a
country’s ability to grow, to reduce poverty and provide its
people – men, women and children – a better life. The issue
of gender equality then, needs to be at the core of
development policies- both in national and international
arenas. Just because gender inequality is inextricably linked
to societal norms, religion or cultural traditions, it should not
be either a deterrent or an excuse to gender sensitive
development planning.

To the extent socio-cultural and gender-related factors act as
barriers to the growth and development of every country in
utilizing the national resources.  These sources of gender

bias can be tackled if appropriate measures are taken at
various levels. Of these gender gaps, education is the only
strongest barrier, which affects the status of women in their
social and economic life.  At the policy level, greater emphasis
is needed on women’s education – especially in medicine,
science, engineering, technology, and administration fields.
But the emphasis must be accompanied by new ways of
imparting the education to rural women.

India represents a picture of contrasts when it comes to
education and employment opportunities for girls.  Cultural,
social and economic factors still prevent girls from getting
education opportunities so the question of equality is still a
mirage.  However, the rural and the urban areas present a
contrast.  In the rural areas the girl child is made to perform
household and agricultural chores. This is one of the many
factors limiting girls’ education. Cleaning the house,
preparing the food, looking after their siblings, the elderly
and the sick, grazing the cattle and collecting firewood are
some of the key tasks they have to perform. Households are
therefore reluctant to spare them for schooling. Physical
safety of the girls, especially when they have to travel a long
distance to school and fear of sexual harassment are other
reasons that impede girls’ education. The foremost factor
limiting female education is poverty. Economics plays a key
role when it comes to coping with directs costs such as
tuition fees, cost of textbooks, uniforms, transportation and
other expenses. Wherever, especially in families with many
children, these costs exceed the income of the family, girls
are the first to be denied schooling.  The gender stratification
that has depicted in the education, not only affects the social
life of women, but also affects the total economic
development of a country.

The study revealed that the women are more actively getting
in Ayurvedic Science, Homeopathy, Nursing and such other
professional courses.  On the other hand, the men are actively
getting education in Engineering, Allopathy branch of
medicine, Unani, Pharmacy and such other professional
courses.  In getting general Post-Graduation education, both
men and women’ participation are more or less seemed to be
equal.

It is noted that as observed by the researcher, most of the
professional colleges and university are located in Gulbarga
city.  Hence, it is emphasized that only urban women are
getting more educational opportunities rather than rural
women.  There is need to establish more and more colleges
in the rural areas of Gulbarga district.  In many of the
professional courses, such as different branches of
engineering, the women’ participation is relative lower.  There
is need to establish the women’ colleges of Engineering and
Technology in the rural areas of Gulbarga city.  There is also
need to empower the rural women in terms of education and
economic growth.
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HIGHER EDUCATION AND WOMEN EMPOWERMENT
Smt. Geeta R.M.

Lecturer, Sri murugharajendra Swamiji M.Ed PG College, Gulbarga
1. Introduction : Education is a basic requirement and a fun-
damental right for the citizens of a free nation. It is also of
increasing strategic importance in the new environment of
knowledge and information technology based globalized
economy. Education plays a catalytic role in a country’s socio-
economic development and is one of the principal
means available for a deeper and harmonious form of human
development reducing poverty, ignorance and exclusion.
Higher Education, which is a training ground for a profes-
sional, research-based, career-oriented future, must be re-
spected as a potential instrument for bringing about social
transformation and ensuring the success of democracy. Edu-
cation must be provided to all categories of citizens by break-
ing down constraints and barriers. Once students have com-
pleted primary and secondary education, attention must fo-
cus on increasing participation of men and women equally in
the field of Higher Education. The Indian National Policy of
Education recognizes this when it states ‘Wider women’s ac-
cess to vocational, technical and professional education at
all levels, breaking gender stereotypes, will ensure better fi-
nancial stability for women and lead to national development’.

2. Women Empowerment: Gender discrimination has been a
major obstacle in granting equal opportunity for women in
Higher Education. It has been identified as a crucial category
and deserves attention in the education-equality paradigm.

Today, women’s education has become an issue of debate
within which it is now necessary to shift the focus from
women’s intellectual development to women’s autonomy in
d,ecision-making, freedom of expression and control
over resources. Empowerment is the manifestation of a redis-
tribution of power that challenges patriarchal ideology, trans-
forming the institutions that reinforce or perpetuate gender
discrimination. The parameters of empowerment have been
identified as
1. Developing ability for critical thinking;
2. Fostering decision-making and action through collective
processes;
3. Ensuring equal participation in developmental processes;
4. Enhancing self-esteem and self confidence in women.

The time has arrived to realize the relevance, in a rapidly
developing country like India, of education for leadership-
building, especially for women -something which can be
achieved only through Higher Education.

3. Concerns and Directions of Higher Education: Education
is an end in itself as well as a means of realizing other desir-
able ends. In our world of unpredictable social and techno-
logical changes, education has taken on a particular Signifi-
cance as a means of understanding and coping with such
complexities. The knowledge explosion, supported by tools
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of information and communication technologies, is a driving
force of the Indian economy, facilitating a better quality of
life. Thus Indian Higher Education needs to reorient itself to
become more vibrant, competitive, meaningful and purposive.
In the emerging global environment, women are required to
develop a more skilled approach to cope with the rapid mul-
tiple changing environments. If Higher Education is to thrive
within contemporary realities, then there needs to be a shift
from exclusive reliance on a masculine-orientated curriculum
to a more developed market-oriented content that is compre-
hensively suited to the entire population. Higher Education
is a means to achieve vertical mobility which can counteract
the deep divisions that exist in society.

3.1 Integration of Women in Development : Since access to
education allows each person the opportunity to gain an un-
derstanding of self as well as of society and its resources,
equal educational opportunities should be available to both
men and women. Equality and social access became major
goals of Higher Education in post-independence India.
In 1948-49 the University Education Commission commented
that colleges should be established that would serve both
men and women simultaneously for Higher Education but,
nonetheless, gender inequalities in access to Higher Educa-
tion have continued through decades. The target of Higher
Education is to provide women’s access to vocational, tech-
nical, professional education and emergent technologies. Iden-
tification of skills and occupations suitable for women should
be based on the employment potential of women.

Over the years, these four challenges have been faced by
Higher Education:
1. To introduce more disciplines and diversity;
2. To satisfy the social demands for new options;
3. To remove gender barriers and role stereotyping;
4. To enable enrolment of women for purposes of productiv-
ity and of empowerment

The questions that we need to explore are (a) Will Higher
Education institutions and their leaders respond to the re-
quired changes? (b) What measures are to be devised to ex-
ploit women’s potential and promote their subsequent em-
powerment?

3.3 Women in Higher Education : The first of the following
tables reflects the gender status of literacy at high school
completion. The remaining two provide gender disaggregated
data on participation in Higher Education.

Table 1.1 Male-Female Literacy Rates in India - as
Percentages of Population

Year Male Female Percentage
1971 45.95 21.97 34.45
1981 53.45 28.46 41.42
1991 64.13 39.29 52.21
2001 75.85 51.16 65.38
2001(Rural) 71.40 46.70 59.40

2001(Urban) 86.70 73.20 80.30
2011 82.14 65.46

Table 1.2 Enrolments in Higher Education as
percentage of total

Year Women Men
1991-92 32.0 68.9
1992-93 32.7 78.1
1993-94 33.2 66.8
1994-95 33.8 66.2
1995-96 34.1 65.9
1996-97 34.1 65.9

Table 1.3 Enrolment of Women in University: by Faculty

Discipline Total Women % of women
Enrollment Enrolled toTotal

Enrolment
Arts 1,591,012 687,069 43.2
Eng /
Technology 181,604 11,263 6.2
Law 228,979 20,024 8.7
Commerce 848,804 173,957 20.5
Science 777,740 253,427 32.6
Medicine 142,125 45,054 31.7
Education 90,803 47,557 52.4

Complicating an understanding of these data are wide-
spread disparities in enrolment by region, caste and tribe,
nonetheless there is evidence that:
1. The percentage of women students in the Faculties of
Law, Engineering and Technology is markedly low as
compared to male enrolments
2. Compared with nearly 22% of female students overall,
only a little over 14% are enrolled in the Commerce
Stream.
3. 54% of women are concentrated in Arts and Humani-
ties, as against 40% of males.

4. The Redefined View of Higher Education : Tradi-
tional concepts acknowledge Higher Education as an
instrument of personal development, by expanding an
individual’s intellectual horizons, interests and potential
for empowerment and a better quality of life. It has also
been taken to be a vehicle of social engineering that
conforms people to social values. Theodore Schultz and
Mary Backer emphasized the role of Higher Education
in the transformation of human beings to human capital.

With the unveiling of economic reform policies, the role
of Higher Education is being reinterpreted and
redefined. Market-promoting policies are posing a chal-
lenge to Higher Education, and are being
considered as both a driving force of economic develop-
ment and the focal point of learning in a society.
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Higher Education has assumed responsibility for trans-
mitting accumulated knowledge both cultural and
scientific. The effect of innovation and technological
progress will increasingly demand competencies
and pose challenges requiring more dynamism in the
course content. Higher Education needs to be reoriented
to increase women’s access to traditionally male domi-
nated courses and equip them to take up entrepreneurial
management and leadership roles and responsibilities.

The three specific needs related to women and Higher
Education are:
Recognition of women as an essential human resource
base of each country;
A strong commitment to equip women with the neces-
sary range of managerial skills empowering them in their
decision making role;
Institution of a feminine leadership model suited to the
needs of social development across all sectors.

4.1 Role of Universities: Empowering Agents of
Higher Education
To be effective agents of empowerment through Higher
Education, universities need to give attention to:
Mass motivation and mobilization - dissemination of
information through newsletters and other social agen-
cies;
Literacy Promotion: preparation of training packages
and development of learning materials;
Techno-pedagogic inputs: Preparation of data based
information and transference of matter into technological
display;
Network Culture: monitor activities related to women’s
studies and women’s movements and recommend bet-
ter implementation.
Women and Research: The University Grants Commit-
tee has agreed to provide part-time research associate
ships to 100 girls every year
Special access for women: Women students from
scheduled caste and tribes in India will be eligible for
Government schemes of scholarship, coaching assis-
tance and remedial classes

4.2 Globalization and Challenges of the Century
Globalization has effected changes in educational sys-
tems owing to the introduction and exercise of
technological and communication developments. Twenty-
first century India is facing a number of challenges in the
field of education. Adjustment to social demands for new
options in Higher Education and for removal of gender
barriers is creating pressures on educational leaders.
Higher Education is finding it difficult to meet the chal-
lenges of a knowledge explosion, uneven growth and in-
equities in policies. As a consequence, there is a fall in

standards, posing a serious threat to India’s national
development. Strategies to provide management train-
ing and research work for women are the areas
which Higher Education needs to address to promote
women’s advancement and empowerment. Evidence of
a paradigm shift from pure industrialization to an infor-
mation-based society is present. From a gender per-
spective, the questions that arise are:
a) Does the curriculum content promote research and
gender equality?
b) Does the learning environment foster assertiveness
and empowerment in girls?
c) How will the education system foster sensitization of
members towards girls’ Higher Education and empower-
ment?
d) Will limited participation in humanities and social sci-
ences help women and society?
e) Will Higher Education help women’s transition from
emancipation to empowerment?

4.3 Diversity and Dynamism in the Higher Educa-
tion Curriculum
A restructured curriculum envisaging skill-based, gen-
der-sensitized schemes and guidance services facilitat-
ing employment is the responsibility of Higher Educa-
tion.
To keep abreast of social conditions, social surveys need
to check:
a) The reasons responsible for the poor utilization and
participation in the technological advance by women?
and
b) What measures need to be implemented for women
to make use of technological improvements?

The lack of educational and training facilities for study-
ing science and the type of employment available for
women holds them back. Thus one of the thrust areas of
Higher Education is to include technology studies to help
women’s development in research and employment.
Academic policy designing must include the enrolment
of more women to ensure ‘Productivity Ethics’ - to in-
crease women’s productivity is imperative. Mass com-
munication is therefore becoming increasingly significant
as a University course. In India, a technological course
for women is prevalent whereby financial assistance is
provided to initiate engineering and technology for a pe-
riod of five years along with training women faculty
managers and administrators. To invite participation of
women in science and research, fellowships and  projects
are being given to women to seek affiliation in the local
laboratories close to their residences. The funding of
courses on science, vocational and professional degrees
is made mandatory in women’s colleges.
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4.4 Technical Education and Human Resource De-
velopment
Being the apex of the educational pyramid, Higher Edu-
cation takes responsibility for providing people  with an
ability to reflect on the critical, social, economic and
cultural issues of a nation. Today, technical education is
a significant component of Human Resource Develop-
ment within which women must be included. Preparation
of women as part of human capital, having a great poten-
tial for adding value to products and services, is being
improved by modernization, promoting institutions-indus-
try interaction, and training women to meet the emerging
challenges of science and technology. For this, women
are being trained for research, consultancy management
and implementation of policies to suit the needs of
the industrial society. The UNESCO taskforce commented
‘without improved human capital, countries will inevitably
fall behind and experience intellectual and economic
marginalization and isolation’. In cognizance of this, in-
terdisciplinary and relevant curriculum content with an
unbiased open door admission policy for women at par
with men is the recent strategy of Higher Education.

5.· Higher Education: Vocational Guidance and Self-
Employment for Women in India
In India, career guidance and counseling courses in
women’s colleges are responding to social and market
demands with a healthy amalgam of tradition and mo-
dernity. With a view to controlling unemployment and in-
creasing women’s self-employment, counseling courses,
career fairs, exhibitions and seminars are organized to
disseminate information, cultivate the required skills and
enable women to be productively employed to serve so-
ciety with dignity. Women are developing self-confidence,
self- esteem and a sense of financial security by way of
skill cultivation to be entrepreneurs.

A recent shift to provide more options better suited to
women is visible in Indian Higher Education. Courses
such as Computer Science, Electronics, Information
Technology, Home Science, Law and Governance, Mo-
lecular Medicine are significant inclusions in the curricu-
lum. Courses in Fashion Designing, Clinical Nutrients
and Dietetics, Nursing and Business Administration are
also present. Personality development and spoken En-
glish classes, commercial and secretarial practice, Me-
dia careers, Public Relations, Advertising, Garment Tech-
nology, Hotel and Catering studies are offered as certi-
fied courses.

Unconventional course inclusions that exploit the cre-
ative potentialities of a candidate like event management,
puppetry workshops, television script writing, and avia-
tion law are now available to women students. The Indian

Business School, in liaison with Goldman Sachs of USA,
has introduced a specialized MBA management degree
for women. These new courses aim to provide women
students with hands on training building competency to
access jobs against competition. In addition to these,
the Life Insurance Corporation of India conducts a three
month crash course to train those women who need
financial assistance for healthy survival.

5.1 Strategies of Empowerment: Higher Education
and the Indian Perspective
The Indian National Policy on Education (NPE) is a land-
mark in the approach to women’s education when
it proclaims: ‘The Education System will playa positive
interventionist role in the empowerment of women. It will
foster the development of new values through redesigned
curricula, textbooks, training and orientation of teach-
ers, decision makers and administrators’. The programme
implementation explains women’s empowerment through
collective reflection and decision-making. For this Higher
Education needs to take responsibility for:
Cultivation of positive self-image and self-confidence;
Developing capacity for critical thinking;
Achieving group cohesion and fostering decision-mak-
ing and action;
Providing women’s centers in Agricultural and Home
Science Colleges;
Providing Continuing Education and Correspondence
Centers for organizing vocational and literary skills;
Revamping the Industrial Training Institutes in terms of
diversification of trades and courses, keeping in view the
job potential, facilities for vocational counseling, impart-
ing information about credit, banking, entrepreunal de-
velopment and access to women’s technical education;
Providing Women’s Studies Research centers to iden-
tify issues and areas and organize seminars and work-
shops to discuss and analyze women-related issues and
disseminate information and encourage interaction with
students and the general public through the media’;
Providing classes on legal literacy, programmes for
women’s socio- economic development delivered via
media, adult education and information and training sup-
port;
A more relevant and responsive curriculum catering to
the cultural and occupational needs of women;
Meeting the expenses of higher education for the rural,
backward sections with incentives like scholarships and
frees places;
Meeting the requirement of achieving full integration of
women within the democratic and developmental efforts
of the country.

Curricular reform should include compulsory exposure
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to and engagement with different kinds of work
in the form of summer jobs or internships, according to
the circumstances and needs of the female population.
Training must include manual and technical exposure to
master operational techniques. Evaluation must project
an analytical study to check the extent to which women
have become capable of applying themselves and being
problem solvers.
5.2 Gender-fair Education
The main challenge to women’s Higher Education is to
provide gender-fair education to all citizens. Gender-fair
education involves an aggressive move away from em-
phasis on separate and complementary spheres for men
and women and on gender-stereotyped careers to ex-
panded options and outcomes. The attainment of equal-
ity, rights, and empowerment should not be accidental
or simply an offshoot of a good education but rather an
explicit, overarching goal in a healthy social environment.
Some major instruments of gender-fair education are
affirmative action and quota systems, aggressive re-
cruitment of female faculty and administrators, reform
programs to remove bias from curricula and teaching
materials, gender- sensitivity training for teachers and
counselors, a review of policies and procedures for pos-
sible gender bias, and active recruitment of women into
nontraditional fields of study;
identification and projection of role models among fac-
ulty, administrators, and alumnae; systematic inclusion
of women among speakers and resource persons;
gender studies programs that are platforms for aware-
ness generation in addition to offering courses that in-
volve research, design and conduct training programs and
establish links with women’s nongovernmental organiza-
tions and activists for women’s empowerment;
The challenge of gender-fair women’s Higher Education
should be the transformation of women’s lives as well as
the transformation of society itself.

5.3 Impact of Higher Education in India: The Road
to Comprehensive Development
The focused goal of Indian Higher Education is to ac-
quire, generate, supplement and transmit knowledge  that
builds up leadership qualities. It has already to some
extent empowered women to compete better, perform
with precision and efficiency and achieve excellence in
multi-tasking. Empowered women challenge men in their
workplace and are visible in all forms of powerful corpo-
rate positions. Politically and economically women are
now in a more commanding situation than fifty years ago.
Indian women have made their presence felt in industry,
technology, literature, art, banking, insurance and  phar-
maceutical centers. Educated women are also there in
international business and administrative roles. Women’s

instinctive approach, which encompasses humane con-
cerns, finds its reflection in their ability to combine jus-
tice with compassion, concern with rationality. Our vi-
sion of a better India free from multiple maladies can
only be achieved when educated empowered women take
up the mantle of responsibility and commit themselves
to restructuring and advancing the development of India.

6. Conclusion : Higher Education of women plays a
crucial role in releasing their energy and creativity and
enabling them to meet the complex challenges of the
present world. In acknowledging them as potential hu-
man resources, investment must be made in developing
their capacity in terms of education, skill development,
and technology transfers through technical training. Spe-
cial emphasis needs to be given to Research and Devel-
opment of appropriate scaled-down occupations engag-
ing women in large proportions. Illiteracy and cultural
barriers need to be removed without any further delay.
For women to make personal strides forward, a synergy
of effort, concentration, planning and cohesive function-
ing at the Higher Education level will create possibilities
of a different future. By extending women’s visibility
and their self-sustaining ability, Higher Education must
train them to become leaders with decision- making ca-
pacities to achieve the best for themselves and the coun-
try.
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ABSTRACT : Women education in India has also been a major preoccupation of both  the government and civil society as
educated women can playa very important role in the development of the country. Education is milestone of women empow-
erment because it enables them to responds to the challenges, to confront their traditional role and change their life. So that
we can’t neglect the importance of education in reference to women empowerment India is poised to becoming superpower,
a developed country by 2020. The growth of women’s education in rural areas is very slow. This obviously means that still
large womenfolk of our country are illiterate, the weak, backward and exploited.” Education of women in the education of
women is the most powerful tool of change of position in society. Education also brings a reduction in inequalities and
functions as a means of improving their status within the family. In this back drop, the paper examined the trends in women
education and empowerment process and measures needed to empower women.

KEYWORDS: Education, Female Literacy Rate, Women Empowerment

INTRODUCTION : “If you educate a man you educate an
individual, however, if you educate a woman you educate a
whole family. Women empowered means mother India em-
powered”.

- PT. JAWAHARLAL NEHRU
Women constitute almost half of the population in the world.
But the hegemonic masculine ideology made them suffer a lot
as they were denied equal opportunities in different parts of
the world. The rise of feminist ideas has, however, led to the
tremendous improvement of women’s condition through out
the world in recent times. Access to education has been one
of the most pressing demands of theses women’s rights move-
ments . Women education in India has also been a major pre-
occupation of both the government and civil society as edu-
cated women can playa very important role in the develop-
ment of the country.

India is poised to emerge as one of the most developed na-
tions by 2020, more literate, knowledgeable and economically
at the forefront. No doubt, women will play a vital role in
contributing to the country’s development. Women power is
crucial to the economic growth of any country. In India this is
yet to meet the requirements despite reforms. Little has been
achieved in the area of women empowerment, but for this to
happen, this sector must experience a chain of reforms. Though
India could well become one of the largest economies in the
world, it is being hindered due to a lack of women’s participa-
tion.

HISTORY OF WOMEN EDUCATION IN INDIA : Although
in the Vedic period women had access to education in India,
they had gradually lost this right. However, in the British
period there was revival of interest in women’s education in
India. During this period, various socio religious movements
led by eminent persons like Raja Ram Mohan Roy, Iswar
Chandra Vidyasagar emphasized on women’s education in
India.

Mahatma Jyotiba Phule, Periyar and Baba Saheb Ambedkar

were leaders of the lower castes in India who took various
initiatives to make education available to the women of India.
However women’s education got a fillip after the
country got independence in 1947 and the government has
taken various measures to provide education to all Indian
women. As a result women’s literacy rate has grown over the
three decades and the growth of female literacy has in fact
been higher than that of male literacy rate. While in 1971 only
22 % of Indian women were literate, by the end of 200154.16%
female were literate. The growth of female literacy rate is
14.87% as compared to 11.72% of that of male literacy rate.

IMPORTANCE OF WOMEN EDUCATION IN INDIA:
Women education in India plays a very important role in the
overall development of the country. It not only helps in the
development of half of the human resources, but in improv-
ing the quality of life at home and outside. Educated women
not only tend to promote education of their girl children, but
also can provide better guidance to all their children. More-
over educated women can also help in the reduction of infant
mortality rate and growth of the population.

Obstacles: Gender discrimination still persists in India and
lot more needs to be done in the field of women’s education
in India. The gap in the male-female literacy rate is just a
simple indicator. While the male literary rate is more than
75% according to the 2001 Census, the female literacy rate is
just 54.16%.

WOMEN EMPOWERMENT THROUGH EDUCATION
Women Empowerment is a global issue and discussion on
women political right are at the fore front of many formal and
informal campaigns worldwide. The concept of women em-
powerment was introduced at the international women con-
ference at NAROIBI in 1985. Education is milestone of  women
empowerment because it enables them to responds to the
challenges, to confront their traditional role and change their
life. So that we can’t neglect the importance of education in
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reference to women empowerment India is poised to becom-
ing superpower, a developed country by 2020. The year 2020
is fast approaching; it is just 13 year away. This can became
reality only when the women of this nation became empower-
ment. India presently account for the largest number no of
illiterates in the world. Literacy rate in India have risen  sharply
from 18.3% in 1951 to 64.8% in 2001 in which enrolment of
women in education have also risen sharply 7% to 54.16%.
Despite the importance of women education unfortunately
only 39% of women are literate among 64% of the man. Within
the framework of a democratic polity, our laws, development
policies, plan and programmes have aimed at women’s ad-
vancement in difference spheres. From the fifth five year plan
(1974 - 78) onwards has been a marked shift in the approach
to women’s issues from welfare to development. In recent
years, the empowerment of women has been recognized as
the central issue in determining the status of women. The
National Commission of Women was set up by an Act of
Parliament in 1990 to safeguard the right and legal entitle-
ments of women. The 73rd and 74th Amendments (1993) to the
constitution of India have provided for reservation of seats
in the local bodies of panchayats and Municipalities for
women, laying a strong foundation for their participation in
decision making at the local level.

OBJECTIVES OF THE STUDY:
1. To find out and analyze the trends in female literacy and
gender gap in last few decades.
2. To analyze the problems in women education and empow-
erment.

METHODOLOGY: The data for the present study have been
gained from various sources which have been duly acknowl-
edged. Information on women’s enrolment at different levels
of University and professional colleges was obtained through
the reports of the University Grants Commission, New Delhi
and The Report on Selected Educational Statistics, Published
by the Statistics Division, Ministry of Human Resource De-
velopment, New Delhi 2007.

WOMEN’S EDUCATION PROSPECTS AND CHALLENGS
In spite of the forceful intervention by a bastion of female
privilege, feminist critics, constitutional guarantees, protect-
ing laws and sincere efforts by the state governments and
central government through various schemes and programmes
over the last 62 years and above all, the United Nation’s enor-
mous pressure with regard to the uplift of the plight of women
in terms education is still in the state of an enigma in India for
several reasons. The 2001 Census report indicates that lit-
eracy among women as only 54 percent it is virtually  dis-
heartening to observe that the literacy rate of women India is
even much lower to national average i.e. 65.38 .The growth of
women’s education in rural areas is very slow. This obviously

TABLE - 1: LITERACY RATE IN INDIA

Year Persons Males Females
1901 5.3 9.8 0.7
1911 5.9 10.6 1.1
1921 7.2 12.2 1.8
1931 9.5 15.6 2.9
1941 16.1 24.9 7.3
1951 16.7 24.9 7.3
1961 24.0 34.4 13.0
1971 29.5 39.5 18.7
1981 36.2 46.9 24.8
1991 52.1 63.9 39.2
2001 65.38 76.0 54.0
2011 74.04 82.14 65.46

Source: Census of India (2011)

According to the Table-1 the pre-Independence time literacy
rate for women had a very poor spurt in comparison to lit-
eracy rate of men. This is witnessed from the fact that literacy
rate of women has risen from 0.7% to 7.3% where as the
literacy rate of men has risen from 9.8% to 24.9% during
these four decades. During the post-independence period
literacy rates have shown a substantial increase in general.
However the literacy rate of male has almost tripled over the
period e.g. 25% in 1951 and 76% in 2001. Surprisingly
the female literacy rate has increased at a faster pace than the
male literacy during the decade 1981 -2001. The growth is
almost 6 times e.g. 7.9% in 1951 and 54% in 2001. From this
analyze one can infer that still the female literacy rate (only
half of the female population are literates) is wadding behind
male literacy rate (three fourth of the male population are
literates). The rate of school drop outs is also found to be
comparatively higher in case of women. This higher rate of
illiteracy of women is undoubtedly attributing for women
dependence on men and to playa subordinate role. The lack
of education is the root cause for women’s exploitation and
negligence. Only literacy can help women to understand the
Indian’s constitutional and legislative provisions that are
made to strengthen them. Thus promoting education among
women is of great important in empowering them to accom-
plish their goals in par with men in different spheres of life.

means that still large womenfolk of our country are illiterate,
the weak, backward and exploited. Moreover education is
also not available to all equally. Gender inequality is rein-
forced in education which is proved by the fact that the lit-
eracy rate for the women is only 54% against 76% of men as
per 2001 Census.
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EDUCATIONAL EQUALITY : Another area in which women’s
equality has shown a major improvement as a result of adult
literacy programs is the area of enrolment of boys and girls in
schools. As a result of higher participation of women in lit-
eracy campaigns, the gender gap in literacy levels is gradu-
ally getting reduced. Even more significant is the fact that
disparity in enrolment of boys and girls in neo-literate house-
holds is much lowered compared to the non- literate house-
holders.

TABLE - 2: STATE-WISE PERCENTAGE OF FEMALE
LITERACY IN THE COUNTRY AS PER 2011 CENSUS

SI.No. Name of the State Female Literacy
1 Andhra Pradesh 59.7%
2 Arunachal Pradesh 59.6%
3 Assam 67.3%
4 Bihar 53.3%
5 Chattisgarh 60.6%
6 Delhi 80.9%
7 Goa 81.8%
8 Gujarat 70.7%
9 Haryana 66.8%
10 Himachal Pradesh 76.6%
11 Jammu and Kashmir 58.0%
12 Jharkhand 56.2%
13 Karnataka 68.1%
14 Kerala 92.0%
15 Madhya Pradesh 60.0%
16 Maharashtra 75.5%
17 Manipur 73.2%
18 Meghalaya 73.8%
19 Mizoram 89.4%
20 Nagaland 76.7%
21 Orissa 64.4%
22 Punjab 71.3%
23 Rajasthan 52.7%
24 Sikkim 76.4%
25 Tamil Nadu 73.9%
26 Tripura 83.1%
27 Uttar Pradesh 59.3%
28 Uttarakhand 70.7%
29 West Bengal 71.2%

Union Territories
1 Andaman &Nicobar 81.8%

Islands
2 Chandigarh 81.4%
3 Dadra & Nagar Haveli 65.9%
4 Daman & Diu 79.6%
5 Lakshadweep 88.2%
6 Pondicherry 81.2%

All India 65.46%
Source: Census of India - 2011

According to the table -2 the state wise female literacy rate
had an average of 65.46% in all India basis in 2011 census the
high literacy rate is 92.0% in Kerala and least literacy rate is
52.7% in Rajasthan in 2011 census while comparing literacy
rate of female 11% increased in 2011 census is increased from
54.16% to 65.46%. Women’s are growing well in the last 10
years. Government of India has been taken various steps and
plans especially for women in every movement.

Factors responsible for low literacy rates among women:
In spite of a number of national and international programmes
are in implementation to eradicate illiteracy from our country,
especially among women, the gap between male and female
literacy still persists. In this context, the factors responsible
for low female literacy rate in India are identified and
listed below. :
Gender based inequality.
Social discrimination and economic exploitation
Occupation of girl child in domestic chores.
Low enrolment of girls in schools.
Low retention rate and high dropout rate.
Deprived of access to information and alienated from deci-
sion - making processes.
Absence of female teachers in schools.
Schools established in far away places etc.

Strategies adopted by the government for increasing female
literacy in the country:
The main strategies adopted by the Government for increas-
ing female literacy in the country include (National Literacy
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Mission, 1988).
1. National Literacy Mission for imparting Functional Literacy.
2. Universalisation of Elementary Education.
3. Non-Formal Education.

Strategies recommended
 Involving women’s groups like DWCRA and Self Help
Groups in
promoting women’s literacy.
Providing free and compulsory education for all girls up to
20 years.
Establishment of more number of primary school.
Bringing out changes in the attitudes of parents and in the
society.
 Inclusion of literacy programmes in all governmental
schemes.
Effective implementation of follow up programme.
Removal of gender bias in the school curriculum.
Establishment of more number of NFE (Non-Formal Educa-
tion) schools to enroll girls and women of different age
groups.
Widening the scope of Distance Education Programme to
cover all categories of people especially rural women.

CONCLUSION: According to the Country Report of the
Government of India, ”Empowerment means moving from a
weak position to execute a power.” Education of women in
the education of women is the most powerful tool of change

of position in society. Education also brings a reduction in
inequalities and functions as a means of improving their sta-
tus within the family. To encourage the education of women
at all levels and for dilution of gender bias in providing knowl-
edge and education, established schools, colleges and
universities even exclusively for women in the state. To bring
more girls, especially from marginalized families of BPL, in
mainstream education, the government is providing a pack-
age of concessions in the form of providing free books, uni-
form, boarding and lodging, clothing for the hostilities mid-
day meals, scholarships, free circles and so on.
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INVESTIGATIONS INTO THE ELECTRICAL PROPERTIES OF METAL OXIDE
SEMICONDUCTORS BASED NANOSTRUCUTRES : A REVIEW

K.S.Sumana1, K.N.Rao2, M.Krishna3, C.S.Chandrasekhara Murthy3, A.R.Phani4

1Department of Physics, Maharani’s Science College, Palace road, Bangalore, Karnataka State, India
2 Department of Instrumentation, Indian Institute of Science, Bangalore, Karnataka State, India

3 CMRTU, R.V. College of Engineering, Mysore Road, Bangalore, Karnataka State, India
4 Nano Research for Advanced Materials & Technologies, (www.nano-ram.org), Bangalore, Karnataka State, India

ABSTRACT: Metal Oxides semiconductors have been the most opted objects of research in Materials Science due to their
numerous fascinating properties. In nano dimensions, the properties of metal oxides semiconductors become more efficacious
due to the high aspect ratio of nanostructures.  These properties have been harnessed to develop new technologies for
providing novel sources of clean energy through efficient devices. In this regard a deep understanding of various properties
of metal oxide semiconductors is of paramount importance. Especially a clear knowledge of the  electrical properties of
metal oxide semiconductors plays a crucial role in the production and storage of energy. In this review article, the milestone
research efforts made in collecting, collating and comprehending the electrical properties of a few important metal oxide
semiconductors have been presented.

1. Introduction
Metal oxides are a special class of materials with a host of
appealing properties, because of which they have the
potential to find application in a variety of fields. Their
electrical conductivity spans the entire range of substances,
from conductors to insulators and they have been the subject
of studies in various branches of physics, electronics and
materials science including very recent areas like
superconductivity [1]. Oxide materials show a spectacular
range of values of electrical conductivity. At one extreme
end, metal oxides like MnO show insulator behavior with
electrical conductivity ó= 10-15 &!-1cm-1 and at the other end
there are oxides like ReO3 with electrical conductivity ó= 105

&!-1cm-1 , whose conductivity is nearly equal to that of metallic
copper [2]. The major advantage of oxide semiconductors is
that they can be deposited using conventional
semiconductor process methods like sputtering at room
temperature and their amorphous structure enables the
realization of uniform device properties over large areas [3].

Especially the nanodimensional metal oxide semiconductors
have been of immense interest to researchers. The decisive
advantage of a nanostructured morphology is that it provides
high surface to volume to ratio while maintaining some of the
basic properties of bulk material and adding new exciting
ones. For example, due to quantum confinement, they present
specific features like peculiar optical and electrical properties
[4].  Hence studying, understanding and controlling the
electrical properties of nanostructures of metal oxide
semiconductors is extremely crucial for using them in
technological applications. In the nano realm, a host of factors
such as the method of preparation, morphology, doping,
surfactants, annealing temperature, pressure, humidity etc
can influence the electrical properties of metal oxide
semiconductors.  This review article highlights some of the
path breaking investigations carried out with regard to the

electrical properties of nanostructures of five important metal
oxides like TiO2, SnO2, CeO2, SiO2 and ZnO.

2. Electrical Properties of metal oxide semiconductor
nanostructures

2.1. TiO2
TiO2 is a n-type, wide band gap and environmentally friendly
semiconductor possessing good chemical stability, high
refractive index, high dielectric constant and biocompatibility.
Hence it is used in the functionally active matrices in
optoelectronics, photovoltaics and as photocatalysts,
sensors, optical materials, antimicrobial material [5,6].

Lit Ho chong et al [7] studied the structural and electrical
properties of TiO2 thin films that were grown by thermal
oxidation of e-beam evaporated Ti layers on p and n type Si
substrates. They prepared two different MOS structures,
one with Pt top electrode and the other with Al top electrode.
From the C-V measurements, it was seen that the two
structures exhibited different characteristics. Though the
accumulation capacitance is expected to be the same so long
as the oxide thickness remains the same, MOS capacitors
with Al top electrode showed larger accumulation region
than the ones with Pt top electrodes. It was reasoned that Al
being more reactive than Pt, Al might have reacted with TiO2
and reduced the effective oxide thickness. The capacitance
being inversely proportional to oxide thickness, the
accumulation might be higher for MOS capacitors with Al
top electrodes. The Cmin of capacitors on n-type Si was found
to be lower than that of p-type Si. This is because, for similar
resistivity, the doping concentration in the case of p-type Si
is higher than that of n-type Si and the capacitance was
proportional to the square root of doping density.

From the I-V charecteristics, it was seen that the leakage
current was higher in the case of MOS capacitors with Al
top electrode than the one with the Pt electrode. As Al is
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more reactive, Al atoms tend to react with oxygen atoms of
the underlying oxide and creates an interfacial layer of oxygen
difficient TiO2, that has less resistivity and allows more
leakage current. The current transport mechanism in TiO2 at
room temperature is Poole–Frankel  emission, due to the traps/
defects in the oxide. At low temperatures and low bias, the
dominant mechanism is hopping conduction. Fowler-
Nordheim tunnelling due to electrons is observed at low
temperature and high bias.

O.Pakama et al [8] have investigated the effect of repeated
annealing on the electrical properties of sol-gel dip coated
TiO2 thin films on p-type silicon substrates. Three sets of
two films were coated. Each set contained one film with 5
layers and another with 10 layers. One set was annealed at
1000C twice for 5minutes, another at 2000C twice for 5minutes,
the last set at 3000C twice for 5 minutes. Finally all samples
were annealed at 5000C for 1Hr. From the AFM micrographs,
it was found that average surface roughness increased with
increase in the number of layers but the average crystallite
size and grain size decreased with increase in annealing
temperature. Using these films, MIS capacitors were built. It
was found from the C-V characteristics,  that the values of
COX decreased with the increase in the number of layers.

P.Kondaiah [9] and group have probed into the effect of
substrate bias voltage on the electrical and dielectric
properties of TiO2 thin films derived from RF magnetron
sputtering technique. They observed that the accumulation
region increased with the increase in the bias voltage from 0
to -150V. This was attributed to the decrease in thickness
(from 65nm to 54nm) because of collisions of Ti ions that was
brought about by the increase in substrate bias voltage. Also,
the depletion width decreased with the increase in substrate
bias voltage. As large depletion region implies large interface
defects, it may be said with certainty that with the increase in
bias voltage the quality of TiO2/Si stack interface improved.
The value of dielectric constant increased from 9.8 to 19.6
with the increase in bias voltage from 0 to -150V. This is
because decrease in structural defects increase dielectric
constant. The leakage current density decreased from 1.41x
10-6 A/cm2 to 1.57x10-7 A/cm2. At low electric fields, Schottky
emission conduction mechanism was observed for all the
films and at high electric fields, the unbiased films exhibited
Poole-Frenkel conduction mechanism.  The films deposited
at -100 V and -150 V showed Fowler-Nordheim conduction
mechanism.

Jin-ah park et al [10] prepared random network of TiO2
nanofibres by calcining the electrospun TiO2/PVP hybrid
fibres. These polycrystalline nanofibres were 350-500nm in
diameter. From the I-V characteristics , Arrhenius plots were
constructed. The TiO2 nanofibres showed a straight line when
lnó versus 1/T was plotted. From this plot,  the potential
barriers of TiO2 nanofibres was found to be in the range of
0.5-0.57eV. As the values of activation energies were not a

function of annealing temperatures, the grain boundary
barriers were found to be similar for all the annealed samples.

2.2. SnO2
Abdul Faheem khan et al [11] investigated the effect of
annealing (temperature range: 1000C-5000C) on rf-magnetron
sputtered SnO2 nanostructured thin films. The electrical
resistivity of the films were measured by the well-known
four point probe method. The variation of particle size (as
calculated by Scherrer equation) and resistivity of the SnO2
film with respect to temperature is shown in the Figure.1.
Initially the resistivity increased with the increase in
temperature from room temperature to 1000C, which was
attributed to the decrease in the mean particle size. At 2000C,
there was a sudden fall in resistivity. This could be due to
the formation of conductive chains of excess metal particles
that break up at melting point (231.90C) and at higher
temperature the atoms were transformed into SnO. With
further raise in annealing temperature there is an increase in
the resistivity. This was speculated to be because of the
decrease in the number of oxygen vacancies due to the metal
ions having taken up them during the annealing in oxidizing
environment.

Fig.1. Variation of paticle size and resistivity with anneal-
ing temperature.

Z.W.Chen and coworkers [12] prepared SnO2 nanowires in
bulk by pulsed laser deposition technique on Silicon sub-
strate. TEM micrographs confirmed that the SnO2 nanowires
were structurally perfect and uniform with diameters in the
range 10-30nm as well as lengths from several hundreds of
nanometers to several micrometers
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Fig2 (a,b): (a) Drain  (b) Transfer characteristics of SnO2
nanowire based FET.

The figure 2(a,b) shows the IDS -VDS and IDS-VG characteristics.
It was found that higher conductance is obtained by
increasing the back gate voltage, indicating n-type
semiconducting characteristics of SnO2 nanowires. This was
speculated to be due to the existence of oxygen vacancies
and extra tin interstitial atoms in the lattice during the pulsed
delivery process.  A high on/off current ratio (Ion/Ioff) of 105

was achieved at VG from “1V to 5V with VDS =15mV. One
dimensional electron density was calculated to be 3.86X105

cm-1 and the mobility of the channel device was 191cm2V-1S-

1. The findings of this work indicated that other one
dimensional nanostructural materials could be manipulated
by PLD techniques for applications and provide new insights
into the possibility of applications in nanoscaled electronic
and optoelectronic devices.

Z.W.Chen et al [13] also prepared SnO2 nanorods by a novel
synthetic method in which the precursor powders were
annealed with NaCl and Na2CO3 that were homogeneously
mixed with SnCl4. A single SnO2 nanorod FET was constructed
to study the electrical properties of nanorods. The On/Off
current ratio (Ion/Ioff) was very high ie 107 at VG from “1V to 5V
with VDS =15mV. . One dimensional electron density was
calculated to be 1.17 X107 cm-1 and the mobility of the channel
device was 82cm2V-1S-1. Electrical measurements confirmed
that the SnO2 nanorods were n-type semiconductors.

F. de Moure-Flores et al [14] prepared Cd-doped SnO2 thin
films by rf-magnetron cosputtering technique on glass
substrates in mixed argon/oxygen atmosphere. The electrical
properties of these films were studied as a function of amount
of Cd in the target. The sheet resistances were measured by
the four probe method for 0, 0.5, 1, 3, 5 and 7wt% of Cd in the
target.  The sheet resistance of the undoped sample was
6.6KÙ/cm and for Cd doped samples the minimum resistivity
of 217Ù/cm was found for 0.5wt% Cd doped SnO2 films. It
was found that the incorporation of Cd in SnO2 thin films
reduces the resistivity by two orders of magnitude. This was

attributed to the increase in the number of free charge carriers
by the substitution of Cd2+ ions in the place of Sn4+ ions in
the SnO2 lattice.

Xiudi Xiao and co researchers [15] prepared antimony doped
SnO2 thin films by oblique angle e-beam evaporation method
and studied their electrical properties by four point probe
resistor. It was seen that the structural anisotropy led to
anisotropy in electrical properties. The sheet resistance of
Sb doped SnO2 thin films was much higher due to the porosity
of the films than the normally deposited thin films and it
increased with the angle of deposition. As the deposition
angle increased from á = 400 to á = 800, the sheet resistance
increased from 900Ù/cm to 3500Ù/cm. This implied that the
sheet resistance was tunable with the variation of angle of
deposition. The sheet resistance parallel to the deposition
plane was much larger than that perpendicular to the plane
because of the tilted columnar structure. This showed the
electrical anisotropy. The double layer Sb doped SnO2 thin
films with SiO2 buffer layer exhibited superior electrical
properties without the loss of anisotropy compared to a single
layered film.

Chun-Min wang et al [16] prepared Sb doped by SnO2 bilayer
thin films by two sputtering techniques- by ion beam
sputtering deposition and RF sputtering. These films treated
ex-situ by UV –laser beam at 355nm for heat treating the film
to induce diffusions between Sb and SnO2 layers. It was
found that the electrical resistivity of as deposited and Sb/
SnO2  thin films, before and after irradiation, was lower than
that of SnO2 thin films. The Sb metal layer provides free
electrons for as-deposited Sb/SnO2 films and causes a
decrease in resistivity. The  low resistivity can be explained
by the increased conductivity. This was attributed to the
increase in donors of oxygen vacancies and extrinsic Sn4+

ions on substitutional sites of antimony ions, after laser
irradiation.

2.3. CeO2
CeO2, also known as Ceria is a rare earth oxide that has
numerous technological applications. Well known for its
stable chemical properties, high quality epitaxy on silicon
with no undesirable reaction products, excellent oxygen
diffusivity and large dielectric constant, CeO2 is used as
electrolyte material in solid fuel cells, catalytic converters,
gate dielectrics in MOS capacitors, buffer layers high Tc
superconductors[17-22].

Jyrkie Lappalainen et al [23] deposited CeO2 thin films on n-
type Silicon by Pulsed Laser Deposition technique. They
prepared Pt/n-Si/CeO2/Pt MOS device and studied the
electrical property by examining C-V trend and impedance
spectroscopy
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Fig.3: C-V characteristics of Pt/n-Si/CeO2/Pt MOS
device.

The C-V plot was studied as three regions I, II and III with
region I being the depletion region, II being the accumulation
region and III a region where Oxide capacitance COX increases
with increasing bias voltage (Fig.3). The shift in the flat band
voltage VFB from 0.6eV was attributed to the contributions of
interface traps at the n-Si/CeO2 and Pt/n-Si interfaces. At
100Hz the value of the dielectric constant år of CeO2 thin
films containing columnar grains was found to be 22.  The
dielectric constant and the loss tangent had a space charge
polarization type dependency at frequencies below 100Hz.
The dc conductivity was studied by impedance
spectroscopy. It was found to be three magnitudes higher
for randomly oriented nanocrystalline films than columnar
oriented films. This was speculated to be because of increased
electron density in CeO2 grains due to the cation impurity
segregation and   high volume fraction grain boundaries.

Tang Ming Hua et al did a detailed investigation of the
dependence of microstructure and electrical properties of
CeO2 ultra thin films (thickness: 18-110nm) on the annealing
temperature. They deposited CeO2 thin films on n-type silicon
substrate by RF magnetron sputtering. Using the annealed
films at 7000C, 8000C and 9000C for 1hr, Au/CeO2/Si/Au
structures were constructed. High frequency Capacitance-
Voltage charecteristics at 1MHz and Leakage Current denity-
electric filed J-E charecteristics were studied. It was found
that the dielectric constant values varied from 18-23. Dielectric
constant and leakage current density decreased with increase
in annealing temperature. However it was found that the
hysteresis width, equivalent oxide thickness, oxide trapped
charge density and interface trapped charge density values
increased with increase in temperature. It was inferred from
the results of the experiment that the CeO2 thin films were
suitable for non volatile metal-ferroelectric-semiconductor
field effect Transistor applications [24].

B.B.Patil and S.H.Pawar [25] investigated the structural,
morphological and electrical properties of nanocrystalline
CeO2 thin films deposited by spray pyrolysis method.
Electrical properties of CeO2 thin films deposited at different

substrate temperatures (3500-5000C) were investigated using
two probe method.  Resistivity of the films was studied with
respect to increase in temperature and it was found that
resistivity decreases with increase in temperature, proving
its semiconducting nature. The room temperature resistivity
of films annealed at different temperatures are of the order of
107&!Cm. The activation energy was found to be 0.78eV,
0.78eV and 0.79eV for films annealed at 3000C, 3500C and
4000C respectively. From the method of complex impedance
analysis, the A.C. conductivity of the film annealed at 3500C
was found to be 5.94×10"3 Scm”1 which is much higher than
the value reported for bulk material. This has been speculated
to be due to high defect densities at the grain boundaries
and high mobility of atoms in nanocrystalline materials.

Naohiro Tada et al deposited CeO2 films by MOCVD method
using tetra kis (3-methyl 3-pentoxy) Cerium with the
introduction of H2O vapour. H2O vapours greater than 2SCCm
acts as an oxidant and deposition rate becomes independent
of temperature. The CeO2 film thus prepared with the
introduction of H2O vapour and annealed at 6000C in air,
ambient exhibited steep C-V characteristics zero hysteresis
and flat band voltage shift indicating improved electrical
properties [26]. This is depicted in Fig.4.

Fig.4: C-V characteristics of CeO2 based MOS capacitor.

Fu-Chien Chu et al [27] fabricated Al/CeO2/p-Si MOS devices.
Using TEM and EDX analyses, they found that there was an
interfacial layer IL formed between CeO2 and Si and that it
contained three elements namely Ce, O as well as Si. The
dielectric constant of this interfacial layer was found
separately using MOS capacitors with different CeO2
thicknesses ranging from 11-18nm. The value of dielectric
constant of this layer was 8-9.In order to study the current
transport  mechanisms, temperature dependent leakage
currents were measured. The electrical conduction
mechanisms were determined to be the Schottky emission in
a medium electric field (0.5-1.6MVcm-1) from 350 to 500K and
the Poole Frenkel  emission in a high electric field (Ã2.36
MVcm-1)from 450 to 500K. The barrier height at the Al/CeO2
interface is about 0.62±0.01 eV. The trap energy level is about
1.53 ± 0.01 eV.
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2.4. SiO2
SiO2 based nanostructures have become important due to
their semiconducting, mechanical and optical properties and
also for their viability in becoming functional devices like
one dimensional quantum transistors, composites and light
emitting devices [28].

M.Vishwas et al [29] investigated the variation of current
density, resistivity and dielectric constant with increasing
annealing temperature. SiO2 thin films were coated on Si (100)
substrate by sol-gel spin coating technique. Using these
films MOS capacitors were designed with Aluminium gate
electrodes and back contact, the C-V charecteristics of these
MOS capacitors were studied at 1000C, 2000C and 3000C.  It
was seen that the oxide capacitance decreased with the
increase in signal frequency.  For SiO2 thin films annealed at
1000C, 2000C and 3000C for 1hr in air ambience,   the values of
dielectric constant were 5.71, 5.75 and 2.2 respectively. For
films annealed at 1000C, 2000C and 3000C, the current density
and resistivity values are 1.35 X 10-4A/Cm2, 4.31X10-5 A/Cm2,
4.16X 10-6 A/cm2 and 3.52X 109&!cm, 1.1X 1010 &!cm and 1.27
X1011&!cm respectively. The study of variation of dissipation
versus bias voltage was also done. At 5V, the dissipation
was found to be 0.91.

Dongwon Choi  et al [30] prepared amorphous, transparent
and conformal SiO2 thin films by rapid Atomic Layer
Deposition Technique (ALD). They used Tris (tert-butoxy
silanol) (TBS) as the precursor and trimethyl-aluminium
(TMA) as the catalyst for the preparation of SiO2 thin films.
The growth rate of films was examined as a function of
substrate temperature and annealing temperature. The SiO2
films have C-H species and hydrogen content at 1500C, as
the cross linking due to SiO2 polymerization reduces below
2000C. For various growth temperatures and annealing
temperatures, break-down voltage, leakage current level and
dielectric constants were determined from the I-V
measurements. It was observed that the density of SiO2 thin
films increased with the increase in growth temperature. This
was accompanied by an increase in the break-down strength.
These rapid SiO2 thin films showed very good break-down
strength of  7MV/cm ±0.78 at low growth temperature of 2000C.
This was considerable in comparison with the plasma
enhanced ALD SiO2 thin films (8-10MV/cm above 3000C). To
test for improvement in the electrical property of SiO2 thin
films, as deposited and annealed films in air ambience were
studied. The as –deposited films showed a break-down
strength of 6.97±0.60 MV/cm and films annealed at 4000C and
5000C show break-down strengths of 7.85 ±1.56MV/cm and
8.34 ±1.38MV/cm respectively. Thus it was found that increase
in growth temperature and annealing mad the films denser
and enhances the electrical properties.

A.Arino and group [31] used the conductive-Atomic Force
Microscopy and studied the nanoscale degradation
mechanisms of ultra thin SiO2/Si films. They considered two

sets of samples -2nm SiO2 thin film on n-type Silicon substrate
and SiO2 thin films of different thicknesses (2, 4 and 7nm) on
p-type Si substrates at various atmospheric conditions (in
air at room temperature, in air at 250C and in vacuum). Ramped
Voltage stresses were applied to both sets of samples. The
best experimental conditions proved to be under vacuum.
Here for thinner films (2 & 4nm) trap assisted tunneling occurs
from second ramp voltage stresses. Early breakdown was
observed for 2nm films in which conductive paths was easily
created. For thicker films (7nm) the effect of first two ramps
was similar suggesting that there was no trap assisted
tunneling.  The structural modifications (the hillocks) were
studied as a function of the type of AFM tip and oxide
thickness. It was found that the hillocks height was more
with PtCr tip rather than diamond tip as shown in the Fig.5.
This was attributed to the local temperature rise due to smaller
contact radius value.  It was also observed that due to the
increase in the oxide layer thermal resistivity, more energy is
dissipated into thicker films leading to taller hillocks.

Fig.5: AFM micrographs with PtCr and Diamond tips.

Jong Woong Kim and coresearchers [32] prepared SiO2
nanoparticles by eco-friendly low temperature synthetic
method. The diameter of these nanoparticles was 13-39nm.
These were then dispersed in dispersant agents like PVP
and HPC. When a few additives were added to this, SiO2 ink
was formed. A printed SiO2 film with nanoparticles on Si
substrate was fabricated. These films were then cured at
2000C. The effect of particle synthetic temperature on the
electrical properties was investigated. For the preparation of
thin films, SiO2 nanoparticles were heated at 250, 300, 350
and 4000C. The insulation resistance and dielectric constant
of these films were measured. Their variation with heating
temperature is shown in Fig.6(a,b). It was found that
regardless of synthetic temperature, the insulation resistance
of the film was higher than 1010&!. The dielectric constant
measured at 1GHz ranged between  3.8-4.2. The inks of SiO2
were coated on bare Si substrates. This was used as a
substrate for patterning with an Ag paste to form a CPW
pattern for the high frequency transmission. With these
samples, S parameters were measured. It was found that the
SiO2 nanoparticles could act as good insulating material for
the passivation of semiconductive wafer.
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Fig.6(a, b): variation of (a) Insulation resistance (b)
Dielectric constant with heating temperature.

2.5. ZnO.
Zinc Oxide is a n-type semiconductor belonging to the II-VI
group. It has occupied a prominent place in the research
arena due to its numerous special properties like wide band
gap (3.3eV), high exciton binding energy (60meV),
piezoelectricity, chemical stability, biocompatibility, optical
transparency in the visible region, high voltage-current non
linearity etc [1]. These unique properties have made ZnO, a
preferred material for technological applications such as uv
resistive coating, piezo electric devices, varistors, transparent
conductive oxide electrodes, light emitting devices and gas
sensors [33].

Mudjat Coglar et al [33] determined the d.c. conductivity of
ZnO thin films by using the Keithley 6517A electrometer
through the hot probe method. Fig.7 shows a plot of
conductivity Vs temperature.  The curve shows three different
regions namely I, II and III. In regions I and III, the
conductivity increases with the increase in temperature
indicating that more charge carriers cross the activation
energy barriers. The activation energies in region I and III
are 25.38eV and 1.32eV respectively clearly showing that the
conductivity mechanisms are different donor levels in the
band gap of ZnO. In region III, the conductivity is charges
thermally activated   from deep donor level to conduction
band. In region I, the conductivity arises from shallow donor
level to conduction. However, region II is a transition region,
in which chare carriers are ionized from the shallow level,
thus depleting the charge carriers. This decreases the electrical
conductivity with increase in temperature till the charge
carriers in the deep donor level are activated. The electrical
conductivity at room temperature was found to be 7.261 X10-

7 S/cm.

Fig.7: Variation of conductivity with temperature

Yogesh kumar et al deposited ZnO thin films on mesoporous
silicon substrate by RF magnetron sputtering technique [34].
Porous Silicon substrates were prepared by electrochemical
etching of p++ type si (001) wafers with three different
concentrations of Hydrofluoric acid and ethanol (15:10, 15:70,
15:85). These were named substrates S1, S2 and S3. On these
ZnO films were deposited and were called ZS1, ZS2 and ZS3
respectively. Using the lateral configuration shown inset of
Fig.8, the I-V charecteristics were studied at a sweep rate of
150mV/S.

Fig.8: I-V
character-

istics of
ZnO thin

films.

The curves show non-ohmic response, attributed to Schottky
barriers at Ag-ZnO interface due to the higher work function
of silver (4.73eV) than ZnO (4.5eV). It was seen that the
samples ZS2 and ZS3 show higher forward/reverse current
than the sample ZS1 due to the fact that an enhanced surface
area of ZS2/ZS3 causes more contact between the metal and
the zinc oxide nanocrystallites and hence more rectifying
behavior is observed.

M.Soosen Samuel et al [35] studied the electrical response
and dielectric response in ZnO nanotubes in detail. They
investigated the charge transport properties of ZnO
nanotubes through grain and grain boundaries using
impedance and modulus spectroscopy. The dielectric
response and dispersion were studied as a function of
frequency and temperature. From the equivalent circuit
modeled by Maxwell- wagner, it was found that a significant
portion of conductivity was contributed by grain and grain
boundaries of nanotubes. The modulus analysis supported
the fact that the conduction at lower frequencies was due to
localized effect and at higher frequencies due to the
combined effect of localized and delocalized conduction. The
broadening of the peaks of impedance and modulus spectra
being asymmetric, proved that there is poly dispersive
dispersion.  The experimental results showed that   variation
of real part of dielectric constant with frequency at various
temperatures exhibits a dispersive behavior at lower
frequencies.

T.V.Vimal Kumar et al [36] reported having observed the
enhancement in electrical conductivity of ZnO thin films
prepared by spray pyrolysis and subjected to post-deposition
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cooling. After deposition, one set of sample was cooled by
placing them on a smooth, flat, new wood with the film kept
open to the atmosphere. This method of cooling was called
the regular cooling (sample Z-R). Another set of samples
were placed on the new wood with the film in contact with it.
This type of cooling was called the ‘inverse cooling’ (sample
Z-I). It is noteworthy that the cooling processes were zero
energy processes as no energy was supplied for the process.
Electrical resistivity of the samples was measured by two
probe method by using keithley measuring unit.It was
observed that the conductivity increased by three orders of
magnitude in the case of Z-I samples. ZnO being an n-type
semiconductor, its donor levels are due to oxygen vacancies
and Zn   interstitial atoms. The significant increase in the
conductivity is speculated to be due to the enhanced Zn/O
ratio in the samples of inversion cooling.

Jo Ho Lee and coresearchers [37] prepared a bottom gate
Thin Film transistor (TFT) using ZnO thin film prepared by
RF magnetron sputtering and annealed at different
temperatures. In this device, ZnO thin film was used as the
channel layer of bottom gate TFTs.  With the increase in
annealing temperature, the degree of c-axis preferred
orientation increased and the channel width  of the column
of ZnO thin films also increased. The thin film layers grown
at 2500C-3500C showed saturation in the I-V characteristic
curves. From the microstructure of the films and TFT
performance, it was found that a large number of small grains
were embedded in the junctions of ZnO film/SiO2 interface
and grain boundaries. This led to the unusual hump in the
transfer characteristics caused by the formation of additional
grain boundaries.

3.Conclusion

Metal oxide semiconductors are a very important category
of materials that have extremely useful properties and hence
a vast application potential. The nanostructures of these
metal oxide semiconductors have attained an extraordinary
status in materials science due to enhancement in the
properties of their bulk counterparts and additional novel
properties. A thorough understanding of the electrical
properties of metal oxide semiconductor based
nanostructures and various parameters that have an impact
on them is extremely necessary for device fabrication that
are relatively cost effective, energy efficient and eco friendly.
This review article outlines the research efforts made in this
direction with regard to five important metal oxide
semiconductors namely, TiO2, SnO2, CeO2, SiO2 and ZnO.

References:
1.  Elisabetta Comini, Analytica Chimica Acta 568 (2006)

28–40.
2. C. N. R.Rao,  G. V. Subba Rao, phys. stat. sol. (a) 1, 597

(1970)
3. Joon Seok Park, Wan-Joo Maeng,  Hyun-Suk Kim, Jin-

Seong Park, Thin Solid Films 520 (2012)  1679–1693.

4. A.J. Nozik, M.C. Beard, J.M. Luther , M. Law, R.J.
Ellingson, J.C. Johnson,  Chem Rev  (2010)110:6873–90.

5. C. Garzella, E. Comini, E. Bontempi, L.E. Depero, C.
Frigeri, G. Sberveglieri, Sens. Actuators B 83 (2002) 230–
237.

6. Jingxia Qiu, Shanqing Zhang, Huijun Zhao,
Sens.Actuators B, Accepted date: 29-8-2011

7. Lit Ho Chong, Kanad Mallik, C H de Groot,  Reinhard
Kersting, J. Phys.: Condens. Matter 18 (2006) 645–657.

8. O. Pakma,  N. Seri,  T. Serin,  J Mater Sci (2009) 44:401–
407.

9. P.Kondaiah, M.Chandra Sekhar, S.V.Jagadeesh
Chandra, R.Martins, S.Uthanna,  E. Elangovan, IOP
Conf. Series: Materials Science and Engineering 30
(2012) 012005.

10. Jin-Ah Park , Jaehyun Moon, Su-Jae Lee, Seong Hyun
Kim, Taehyoung Zyung, Hye Yong Chu, Thin Solid
Films 518 (2010) 6642–6645

11. Abdul Faheem Khan, M. Mehmood, A.M. Rana, M.T.
Bhatti, Applied Surface Science 255 (2009) 8562–8565.

12. Z.W. Chen, Z. Jiao, M.H.Wu, C.H. Shek, C.M.L.Wu,
J.K.L. Lai, Materials Chemistry and Physics 115 (2009)
660–663.

13. Z.W. Chen, J. Du, H.J. Zhan, Z. Jiao, M.H. Wu, C.H.
Shek, C.M.L. Wu, J.K.L. Lai, Acta Materialia 57 (2009)
4632–4637.

14. F. de Moure-Flores, J.G. Qui˜nones-Galvan, A.
Hernandez-Hernandez, A. Guillen-Cervantes, M.A.
Santana-Aranda, M. de la L. Olvera, M. Melendez-Lira,
Applied Surface Science 258 (2012) 2459– 2463.

15. Xiudi Xiao, Guoping Dong, Jianda Shao, Hongbo He,
Zhengxiu Fan, Applied Surface Science 256 (2010) 1636–
1640.

16. Chun-Min Wang, Chun-Chieh Huang, Jui-Chao Kuo,
Jow-Lay Huang, Article In Press, Surface & Coatings
Technology  (2012).

17. Y.-M. Wu, J.-T. Lo, Jpn. J. Appl. Phys., 37 (1998), 4943.
18. C. Tian, S.-W. Chan, Mat. Res. Soc. Symp. Proc., 500,

(1998) 279.
19. M. S. Dresselhaus, I. L. Thomas, Nature (London) 414,

332 (2001).
20. T. Inoue, Y. Yamamoto, S. Koyama, S. Suzuki, and Y.

Ueda, Appl. Phys. Lett. 56 (1990), 1332.
21. Li Luo, X. D. Wu, R. C. Dye, R. E. Muenchausen, S. R.

Foltyn, Y. Coulter, C. J. Maggiore,  T. Inoue, Appl. Phys.
Lett. 59, (1991) 2043.

22. Y. Nishikawa, N. Fukushima, N. Yasuda, K. Nakayama,
S. Ikegawa, Jpn. J. Appl. Phys., Part 1, 41, (2002) 2480.

23. Jyrki Lappalainen, Harry L. Tuller,  Vilho Lantto,  Journal
of Electroceramics, 13, (2004)129–133.

24. Tang Ming Hua, Zhou Yi-Chun, Zheng Xue-Jun, Wei-
Qiu ping, Cheng Chuan Pin, Ye Zhi, Hu Zheng Shun,
Trans. Nonferrous . Met.Soc.china 17 (2007) s741-s746.

25. B.B.Patil, S.H.Pawar, J.Alloys and Compounds 509 (2011)
414-420.



475TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

26. N. Tada, T. Izu, T. Kitaru, H. Shimada, S. Suzuki, K.
Ishibashi,  Y. Yamamoto, ECS  Transactions, 41 (3),  (2011)
193-199.

27. Fu-Chien Chu, Chih-Ming Lai, J. Phys. D: Appl. Phys.
43 (2010) 075104 (5pp)

28. X.S. Fang, Ye CH, G. He, Y.H.Wang, L.D.Zhang,  Appl
Phys A 80 (2005) 423-5.

29. M. Vishwas, K. Narasimha Rao, A.R. Phani, K.V. Arjuna
Gowda, R.P.S. Chakradhar, Spectrochimica Acta Part A
78 (2011) 695–699.

30. Dongwon Choi, Boo-Kyung Kim, Kwun-Bum Chung,
Jin-Seong Park, Materials Research Bulletin 47 (2012)
3004–3007.

31. R. Arinero,  W. Hourani,  A. D. Touboul,  B. Gautier,  M.
Ramonda,  D. Albertini,  L. Militaru, Y. Gonzalez-Velo,
C. Guasch, F. Saigne,  Journal Of Applied Physics 110,

(2011)  014304.
32. Jong-Woong Kim, Sung-Jei Hong, Min-Gi Kwak,

Microelectronic Engineering 88 (2011)  797–801
33. Mudjat Coglar, Saliha Ilican, Yasemin Caglar, Farhettin

Yakuphanoglu, Appld. Sur. Science 255(2009)4491-4496
34. Yogesh Kumar, J. Escorcia Garcia, Fouran Singh, S.F.

Olive-Mendez, V.V. Sivakumar, D. Kanjilal, V. Agarwal,
Appld. Sur. Science 258 (2012)2283-2288.

35. M. Soosen Samuel, Jiji Koshy, Anoop Chandran, K.C.
George,  Current Applied Physics, 11 (2011) 1094-1099.

36. T.V. Vimalkumar, N.Poornima, C.SudhaKartha,
K.PVijayakumar, T.Abe, Y.Kashiwaba, Physica B 405
(2010) 4957–4960.

37. Ju Ho Lee, Cheol Hyoun Ahn, Sooyeon Hwang, Chang
Ho Woo, Jin-Seong Park, Hyung Koun Cho, Jeong Yong
Lee, Thin Solid Films 519 (2011) 6801–6805.

WONDERS OF NANOTECHNOLOGY
1K. N. Anuradha*,  2V. L. Usha Rani  and  3Kenchamarappa

1, 2, 3 Department of Physics,   Dr. Ambedkar Institute of Technology,  Bengaluru
*corresponding author: anuradhabshankar@gmail.com

Today the living conditions of mankind have improved to a greater extent due to the advancement in material science.
Nanotechnology is an emerging field of technology and has attracted the researchers from all the areas of science
and engineering.

Nanoscience is the science of  extremely small. It involves the study of materials on an unimaginably small scale of
~ 1-100 nm and is concerned with materials whose structures exhibit novel and significantly improved properties
because of their small size.  Nanotechnology is the ability to create and control objects on this same scale with the
goal of preparing novel materials that have specific properties. The advancement in this field demands a multidisciplinary
approach that requires the expertise from physical, chemical and biological sciences and also from various branches
of engineering. The nanotechnology has been identified as the technology for 21st century and is growing rapidly with
high impact on society.

Undoubtedly nanotechnology holds a promising future in all the fields of technology and it was established that it will
bring about hundreds of billions of market impact on new materials in near future. In this review paper we magnifies
the wonders of nanotechnology and try to reveals its enormous potential in different fields like electronic, medical,
textile, photography, agriculture, printing, construction,  energy etc.

1. Introduction:  Nanoscience and nanotechnology is an
interdisciplinary area of research activity that has been
growing worldwide in the past decades [1]. The “nano” comes
from a Geek word “nanos” that means dwarf. It is the prefix
used to indicate 10-9 or one –billionth. One nanometer is one
billionth of a meter (about 100.000 time smaller than the
diameter of a single human hair).  Nanotechnology is the art
and science of manipulating matter at the nanoscale to create
new and unique materials and products. The word
‘nanotechnology’ was coined by Professor Norio Taniguchi
in 1974. In 1959, Richard Feynman delivered a lecture at the
American Physical Meeting Society about how molecules
and atoms could be manipulated using specially-designed
instruments.

  Figure 1: Macro, micro and Nanosystems

The nanoscale is the scale of atoms and molecules, the
fundamental building blocks of the material world. According
to the US Government’s National Nanotechnology Initiative
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(NNI) “nanotechnology is the understanding and control of
matter at dimensions of roughly 1 to 100 nanometers, where
unique phenomena enable novel applications.”
Nanotechnology is unbelievably tiny and is a developing
field of science where microscopic machines on the scale of
atoms and molecules are created to perform various functions
[2]. This new manufacturing technology will help us to
fabricate a new products that are remarkably light, strong
and durable [3]. Currently nanotechnology being used for a
wide variety of applications and it is being used in about 500
everyday products.

In this review paper we explore the applications of
nanotechnology in some important fields like electronics,
medicine, textile and energy.

2. Nanotechnology in Electronics: Nanoelectronic is one of
the branches of nanotechnology with the most significant
commercial impact and cover a many interdisciplinary areas
such as telecommunication, automobile, multimedia, consumer
goods and medical systems. Nanoelectronics help us to
increase the capabilities of electronic devices while reducing
their weight and power consumption[4-5].

Some of the nanoelectronics areas under development are,
1) Improving display screen on electronic devices. This
involves reducing power consumption while decreasing the
weight and thickness of the screen.
2) Increasing the density of memory chips: researchers are
developing a type of memory chip with a projected density
of one terabyte of memory per square inch or greater.
3) Reducing the size of transistors used in integrated circuits.

  Figure:2
Possible Future

Nanotechno
logies for

Electronics

One researcher believes that it may be possible to “put the
power of all of today’s present computers in the palm of your
hand” [6-7].  At present researchers are working on some
nanoelectronic projects such as i) Building transistors from
carbon nanotubes to enable minimum transistor dimensions
of a few nanometer ii) using electrodes made from nanowires
that would enable flat panel displays to be flexible as well as
thinner than current flat panel display iii) using nanosized
magnetic rings to make magnetoresistive Random Access
memory(MRAM), this may allow memory density of 400 GB
per square inch.

3. Nanotechnology in Medical: One major application of
nanotechnology is in the area of medicine. It is believed that
man made nanomachines could repair damage to the human
body that is currently untreatable.

Researchers in medicines are developing customized
nanoparticles as the size of molecules that can directly deliver
drugs to the diseased cells in the body. When this method is
perfected then it will reduce the

damaged treatment such as chemotherapy does to the
patient’s healthy cells.

There are a number of products currently in use in clinical
practice, the most common of which is the lateral flow
diagnostic–for example, the home pregnancy test. These use
gold nanoparticles, conjugated to antibodies to create the
colored lines that demonstrate a positive or negative result.

Figure: 3(a) Mechanical-looking medical nanorobots
navigating the bloodstream in pursuit of invading

viruses. 3(b) A nano submarine swimming through a
capillary attacks a fat deposit

Figure:3(c)Nanotechnology
promises medical diagnostic

machine,it will travel through
our bloodstream repairing
cancerous or individually

damaged cells.

One application of nanotechnology in medicine currently
being developed involves employing nanoparticles to deliver
drugs, heat, light or other substances to specific types of
cells (such as cancer cells). Particles are engineered so that
they are attracted to diseased cells, which allow direct
treatment of those cells. This technique reduces damage to
healthy cells in the body and allows for earlier detection of
disease. Researchers are also developing a nanoparticle to
defeat viruses. [4].
Some more applications in medical are, i) Fleets of medical
nano-robots smaller than a cell could roam our bodies
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eliminating bacteria and clearing out clogged arteries. Patients
will drink fluids containing nanorobots programmed to attack
and reconstruct the molecular structure of cancer cells and
viruses to make them harmless.

 ii) Nanorobots could slow or reverse the aging process, and
life expectancy could increase significantly iii) Nanorobots
could also be programmed to perform delicate surgeries. Such
nanosurgeons could work at a level of thousand times more
precise than the sharpest scalpel or knife.iv) By working on
such a small scale, a nanorobot could operate without leaving
the scars that conventional surgery does.

4. Nanotechnology in Textile: A number of companies are
using nanotechnology (eg: titanium dioxide or zinc oxide
nano-particle additivies in coating formulations) to improve
or add special characteristics to their products. Stain-
resistance effect, [i.e., lotus effect: the leaves of a lotus plant
actually repel water and other liquids, because of its own
nanotechnology. Basically, nano-sized hairs combine with
the wax coating of the leaf to make the water droplets sit up
on the surface without dispersing onto the leaf’s surface
below].

Nano coatings (such as Teflon-like substances) are created
and bond with the textile, so that little nano-sized molecular
hooks attach to the fabric of the garment and the hair-like
structures repel the water like the lotus leaf.

Figure 4:
Lotus effect

The molecules that are used for Teflon coatings repel water
molecules when assembled in a film. These Teflon coatings
are said to be hydrophobic. “Hydro” means water and
“phobic” means “scared of” or “repulsed by.”
Nanotechnology has lead to the development of a process
that takes billions and billions of these molecules to make a
continuous coating. The result is a hydrophobic surface
called a Teflon coating

Using silver nano-particles in fabrics as anti-bacterial agents
to stop smelly socks and odorous armpits. They are also
used in pillows, bedding and fabrics of other products to kill
bacteria.

Figure 5: a picture showing depiction of a molecule. This
particular molecule makes up the famous non-stick

Teflon coating used on cookware, telecommunication
cables, and clothes

Using carbon-nanotubes, nano-fibers and nano-particles,
we can improve the mechanical properties of the textiles
giving them fire resistance or best strength and flexibility
just to keep you well protected and stay comfortable along
the way. Nanotechnology is used in the development of
dynamic clothing which can detect and respond to
temperature changes. Nano-filtration technology is also
under investigation to recover unused dyes and chemicals
from the manufacturing processes.[8-9]

Nanotechnology in Energy: Nanotechnology is to play a
significant role in the development of clean, less expensive
energy. The potential of nanotechnology for solving some
of today’s greatest energy challenges is vast. Energy-related
technologies in which nanotechnology may play a role
include: Lighting, Heating, Renewable energy, Energy
storage, Fuel cells, Hydrogen generation and storage.
 Some interesting ways that are being explored using
nanotechnology to produce more efficient and cost-effective
energy are given below.
Increasing the electricity generated by windmills: An epoxy
containing carbon nanotubes is being used to make windmill
blades. Stronger and lower weight blades are made possible
by the use of nanotube-filled epoxy. The resulting longer
blades increase the amount of electricity generated by each
windmill. [4]

Figure:6   Wind mill

Generating electricity from waste heat: Researchers have
used sheets of nanotubes to build thermo cells that generate
electricity when the sides of the cell are at different
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temperatures. These nanotube sheets could be wrapped
around hot pipes, such as the exhaust pipe of your car, to
generate electricity from heat that is usually  wasted [4].

Storing hydrogen for fuel cell powered cars. Researchers
have prepared graphene layers to increase the binding energy
of hydrogen to the graphene surface in a fuel tank, resulting
in a higher amount of hydrogen storage and therefore a lighter
weight fuel tank. Other researchers have demonstrated that
sodium borohydride nanoparticles can effectively store
hydrogen[4].

Clothing that generates electricity. Researchers have
developed piezoelectric nanofibers that are flexible enough
to be woven into clothing. The fibers can turn normal motion
into electricity to power your cell phone and other mobile
electronic devices. [4]

Reducing power loss in electric transmission wires.
Researchers at Rice University are developing wires
containing carbon nanotubes that would have significantly
lower resistance than the wires currently used in the electric
transmission grid.

Figure:6
Carbon nanotubes

Richard Smalley envisioned the use of nanotechnology to
radically change the electricity distribution grid. Smalley’s
concept these upgraded transmission wires, which could
transmit electricity thousands of miles with insignificant power
losses, with local electricity storage capacity in the form of
batteries in each building that could store power for 24 hours
use. [4]

Reducing the cost of solar cells. Companies have developed
nanotech solar cells that can be manufactured at significantly
lower cost than conventional solar cells. [4]

Improving the performance of batteries. Companies are
currently developing batteries using nanomaterials. One such
battery will be as good as new after sitting on the shelf for
decades. Another battery  can be recharged significantly
faster than conventional batteries.[4]

Conclusion:  From the above discussion on the applications
of nanotechnology it is clear that nanoscience and
nanotechnology are not science fiction, but are areas of
study that are growing at a tremendous pace throughout the
world in various fields.[10-11]. In near future nanotechnology
will create  new economic era’s, job and quality of life. In
conclusion, nanotechnology is technology of doing things
differently. And future applications will become increasingly
sophisticated, giving researchers and engineers the ability
to tackle challenging problems that affect us all - including
treating cancer, generating clean/renewable energy, and
providing clean water anytime, anyplace.

Figure 7:  Nano technology create new economic era‘s;
job, quality of life

Inevitably, these new and emerging applications of
nanotechnology will raise some questions concerning how
we develop safe and acceptable nanotechnologies. Perhaps
the greatest challenge to benefiting from nanotechnology is
having the foresight to develop and use it wisely.

Note: (All the information of this paper are internet based.)
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Abstract: Earthworms are recognized as important to plant litter decomposition and fertility of soil and their role is
complex, involving the assistance of microorganisms. Earthworm burrow wall creates a favorable microhabitat for the soil
microflora and microbial activity is generally enhanced as compared to bulk soil. Studies on the possible effect of burrow
wall on the taxonomic composition and diversity of communities of soil microorganisms are negligible. Attempts to understand
diversity at the microbial level are hindered by the fact that only a small percentage can be cultured and taxonomically
identified. This study is the first which uses BIOLOG microplates for analyzing the community level physiological profiles of
the burrow walls of Lampito mauriii at two different intervals and depths.  Our results indicate a high microbial metabolic
activity in the burrow wall soil and with the increase in time the effect of this species on soil microorganisms also increases.
Principal Component Analysis (PCA) based on carbon utilization shows a clustering of the 45 days burrow wall soils while
the 30 day soils were distantly placed. The diversity and evenness index in the burrow wall soils was found to be different
from the control soils. The categorized carbon substrate utilization pattern indicates that the burrow wall soil microbes
have better ability to degrade various carbon sources and could thereby increase soil fertility. Cellulose degrading organisms
were not activated and decreased with time. The burrow walls were found to be a source of lignin, pectin, p- nitro phenol,
casein, gelatin and oxalic acid degrading organisms.

Introduction: Soil microbial communities are often difficult
to fully characterize, mainly because of their vast phenotypic
and genotypic diversity, heterogeneity and crypticity. The
fraction of the cells making up the soil microbial biomass that
have been cultured and studied in any detail are negligible,
often less than 5% (Borneman  and Triplett 1997; Torsvik et
al., 1990). Traditional methods to analyze microbial community
structure have been based on cultivation and isolation (Van
Elsas et al., 2002); a wide variety of culture media has therefore
been designed to maximize the recovery of diverse microbial
groups. These methods can exclude the majority of
endogenous microbes from study due to the selective nature
of the media used (Trousseilier and Legendre 1981).

To gain better insight to the microbial processes within an
ecosystem, it is essential to study functional diversity in
combination with taxonomic diversity. The application of the
community-level approach to assays of microbial function
would provide a more sensitive and ecologically meaningful
measure of heterotrophic microbial community structure and
metabolic abilities of the community.  A method that allows
observation of the functional potential of microbial
communities using the Biolog system was described by
Garland and Mills (1991). This method shows the potential
degrading abilities of a community in culture conditions.
Winding (1994) has demonstrated that these metabolic
profiles can reveal differences between microbial communities
that come both from different kinds of soils and from different
soil fractions.  This is known as the ‘Sole Carbon Source
Utilization’ (SCSU) or ‘Community Level Physiological
Profiles’ (CLPP). This study allows for analysis of natural

variation and diversity of microbial community and the
various potential changes in microbial diversity both spatially
and temporally. These data can also be used to assess
microbial diversity indices (Zak et al., 1994).

BIOLOG plates: The Biolog plate method was first used to
compare metabolic activity of heterotrophic microbial
communities from different habitats – water, soil and wheat
rhizosphere (Garland and Mills 1991). The technique is a
redox system. During incubation at a constant temperature,
soil microorganisms oxidize substrates in the plate wells and,
simultaneously, reduce colourless tetrazolium dye to a violet
formazan. The rate of utilization of different substrates by
different groups of microorganisms varies, so one can
observe high variability in the rate of colour development
and its inten-sity depending on the composition of a microbial
commu-nity. The characteristic pattern, called microbial
“meta-bolic fingerprint” (Baudone et al., 2001) or
“community-level physiological profile (CLPP)” (Gomeze et
al., 2004), is obtained in this way. The diversity of soil
microbial communities can be characterized using the
utilization pattern of individual carbon (C) substrates which
can be generated with commercially available 96-well Biolog
microtiter plates (Garland and Mills 1991; Insam 1997).
Microbial community analyses based on CLPPs have been
corroborated by other  microbial community measures,
including plate counts (Wunsche et al.,1995; Soderber et
al.,2002), fatty acid methyl ester and phospholipid fatty acid
analysis [Lawlor et al., 2000; Widmer et al., 2001), API 20NE
enzyme and C tests (Truu et al., 1999), and an array of
molecular assays (Widmer et al., 2001, Zvreafis and Torsvik
1998; Di Giovanni et al.,1999). In addition, research has



525TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

demonstrated that CLPPs are highly reproducible (Bossio
and Skow 1995; Di Giovanni et al., 1999).

Types of Biolog plates: Direct incubation of whole
environmental samples in commercially available microplates
from Biolog, Inc. (Hayward, CA, USA), produces patterns of
metabolic response suitable for the rapid classification of
heterotrophic microbial communities (Garland and Mills 1991).
There are various types of plates available for this purpose.
The plates used in this study are described below.

Biolog GN2 plates : These have been developed for Gram-
negative organisms and allow for simultaneous testing of 95
separate carbon sources which include carbo-hydrates,
amino acids, carboxylic acids, amines, amides and polymers
and one control well with no substrate. These plates have
also been used for ecological research of soil microorganisms.
Stefanowicz (2006) has reported that many scientific
publications related to microbial community analyses on the
Bio-log plates, deal with the use of GN plates.

Biolog Eco plates: ECO plates were specifically developed
for bacterial community analyses of environmental samples
and were first described by Insam (1997). They have been
typically designed for eco-logical study of whole microbial
communities and not for identification of microbial strains
(Preston-Mafham et al., 2002). Selected especially for
ecological research these plates contain 31 unique C
substrates that are purportedly more relevant to the ecological
functions these organisms perform within ecosystems and
one well with water (Choi and Dobbs 1999).  Nine of the 31
substrates are known as com-ponents of exudates of plants
roots (Campbell et al., 1997). To help account for variability
in inoculum densities derived from environmental samples,
substrates are replicated three times within each ECO plate
(Choi and Dobbs 1999; Gamo and Shoji 1999).

Biolog MT plates: The Biolog MT plates contain redox dye
and no sub-strates. These plates enable the choice of any
substrate according to the researchers’ needs (Preston-
Mafham et al., 2002; Haack et al., 1995).

Data collection and Interpretation: Colour development due
to the reduction of tetrazolium dye is read using a
spectrophotometer (Kelly and Tate 1998). Raw optical density
data are corrected by by using a blank i.e., immediately after
inoculation to avoid the intrinsic absorbance of the carbon
sources and also the negative values. The Average Well
Colour Development (AWCD) is calculated from each plate
at each reading time. The data obtained can also be used to
calculate the Simpson, Shannon and McIntosh diversity
index. Principal Component Analysis (PCA) of the Biolog
color responses allows for comparison of microbial samples
on the basis of differences in the pattern of sole-carbon-
source utilization. The principal components (PC) score plots
describe the characteristics of the samples and help to clarify
their spatial distribution and clustering. Relationships among

samples are observed by plotting samples in two dimensions
on the basis of their scores for the first two PCs. PCA also
calculates the proportion of variance in each variable
explained by a given PC. The comparisons are a posteriori in
nature; PCA determines how the samples are different, but
does not test among samples for specific differences selected
a priori.

Earthworm burrow wall soils: Earthworms as “ecological
engineers” are increasingly being recognized as key
indicators of sustainable soil health and fertility. There are
more than 3,000 different earthworm species which are placed
into one of the three groups’ epigeic, anecic and endogeic.
Epigeics are vertically burrowing species dominant in
biomass in temperate soils. Anecics consume and partially
digest surface litter, rarely ingesting soil particles and the
gut microorganisms are found to be different to that in
surrounding soils. Endogeic species dominant in tropical
environments and feed on subsurface soil horizons and on
soil OM of different qualities. They produce surface and
below-ground casts of two types - globular and granular.
Studies show that earthworms affect the density and
distribution of other soil invertebrates and modify microbial
activity (Brown 1995; Tiunov and Scheu 1999; Tiunov et al.
2001). The role of earthworms as keystone animal group
regulating activities of soil microorganisms, plant growth
and interactions within soil communities has been
extensively investigated. One of the most significant effects
of earthworms on soils is the stimulations of microbial activity
that occurs in their burrows due to their burrowing activity.
The nature of burrows formed in the soil is usually species
specific and the micro environment associated with the walls
of earthworm burrow may be substantially different from
soil only a few millimeters away. Burrows contribute to the
high microbial diversity in mineral soil and the burrow walls
are enriched with polysaccharides (Zhang and Schrader, 1993)
and nitrogenous waste through cutaneous mucus secretion.
These form stable microhabitats for specific active microbial
communities (Tiunov and Scheu, 1999) and  affects the soil
microbial community in those areas.

India harbors about 11.1% of the global earthworm diversity
particularly in the biodiversity ‘hot spots’ of the Western
Ghats and Eastern Himalayas. The Indian earthworm fauna
is predominantly composed of native species, which
constitute about 89% of total earthworm diversity in the
country (Julka and Paliwal 2005). Julka et al. (2009) have
reported the presence of 418 species of earthworms in India,
majority of which are endogeic or geophagous. Lampito
mauritii , Pontoscolex corethrurus Polypheretima elongata,
Perionyx excavatus, and Dichogaster bolaui are the
earthworms having wider distribution in the country (Lee,
1985, Bano & Kale,1988, Kale 1997). Although seven species
of earthworm are found distributed in Bangalore only three
species viz: Lampito mauritii, Pontoscolex corethrurus and



535TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Perionyx excavatus occur in abundance in most areas (Kale
1981). The tropical endogeic species L. mauritii was used in
this study. Lampito mauritii is reported to occur throughout
the year in sites where annual temperature remains about
30oC. They feed at or near the soil surface, mainly on plant
litter or dead roots and other plant debris in the organic matter
rich soil horizon. These are abundant in soils where C/N ratio
is high and occupy low humified soils showing preferences
to leaf litter.  It has a length of 72-152 mm, diameter of 3.5- 5.5
mm and 126-179 segments.  Color dorsally is grayish,
brownish or yellowish with purplish tinge at the anterior end.
(Kale 1997).

Microbial communities have great potential for temporal or
spacial change and hence represent a powerful tool for
understanding community dynamics in both basic and
applied ecological contexts (Mishra and Nautiyal 2009). The
present study describes changes in microbial activity and
community composition of burrow walls of earthworm L.
mauritii at different time intervals and depth. The data from
these experiments can be used in two ways (1) to quantify
differences among the different depths and intervals of
burrow wall soils and their controls and (2) to assess the
functional diversity of microbes in these areas.

Materials and methods
Collection of Earthworms Species: A natural plot (garden)
was identified for collection of earthworms. About one square
meter plot was cleared off surface plant growth. One percent
jaggery (unrefined brown sugar made from palm sap) solution
was sprayed at the spot and allowed to remain for 48 hrs to
attract the underlying earthworm population. The spot was
dug and the earthworms collected for use in the laboratory.
To adapt the earthworms to laboratory conditions they were
maintained for two months in glass troughs having a layer of
garden soil and a top layer of humus prepared by mixing
garden soil and leaf litter for a period of two months.

Experimental Set Up: The experimental set up in the
laboratory was prepared in chambers with a dimension of
30cm width x 40cm length and a depth of 10cm in two sets.
The sample material was generated in the laboratory by
maintaining earthworms in these chambers. Three fourth of
the chambers were filled with air dried garden soil and the
top one fourth of the chamber was filled with humus. The
chamber was moistened to maintain 60% water level before
releasing ten earthworms into each set up.

Sample Collection: Soil sample was collected by destructive
method with sterile spatula by carving the inside lining of
the burrows. Sampling was carried out at 30 days and 45
days at two depths of 0-15cm and 15-30 cm. Control soil was
collected away from the burrow walls, at both intervals and
depths. The samples collected were abbreviated as in Table
1.  A total of 8 soil samples (4 from burrow wall and 4 from
control) were generated. Non earthworm soil was taken as
control.

Physical and Chemical analysis: The earthworm worked
soils i.e 30 and 45 days trials along with non earthworm
worked soils were analysed for the  physical and chemical
characteristics . the analysis was carried out for the following
- pH , Electrical conductivity, Organic carbon, Phosphorus,
and Potassium. Micronurtient analysis included zinc, iron,
copper and manganese.

Analysis using BIOLOG plates: Biolog GN2, Eco plates and
MT (Biolog, Inc., Hayward, CA, USA) were used to determine
the carbon source utilization pattern (Campbell et al., 1997)
of the earthworm burrow wall soil and control samples.
Substrate, dye, and nutrients were supplied in each well in a
dried-film form which was reconstituted upon addition of
sample (Bochner 1989). The Biolog GN2 plates used included
6 amines/amides, 20 amino acids, 28 carbohydrates, 24
carboxylic acids, 5 polymers and 12 miscellaneous substrates
totaling 95. The details of various substrates used are shown
in Table 2. Biolog Eco Plates contained 31 unique C
substrates 9 of which are known as com-ponents of exudates
of plants roots (Campbell et al., 1997). The substrates used
in the Eco plates are shown in Table 3. The Biolog MT plates
used had the following 10 substrates. Casein, Cellulose,
Chitin, Gelatin, Lignin, Oxalic acid, p-nitrophenol ,Pectin,
Phytic acid, Urea

Sample preparation: Plates were prepared using the
manufacturer’s instructions (Biolog Inc., Hayward, CA,
U.S.A). Individual burrow wall and control soil samples (1.0
g) were shaken in 9.0 ml of sterile 0.85% saline for 2 hours
and then made up to a final dilution 10-2.150 µl of sample was
inoculated in each well of Biolog GN2, Eco and MT plates
and incubated at 300C. The rate of utilization was indicated
by the reduction of tetrazolium, a redox indicator dye, which
changes from colorless to purple. Data were recorded for
days 1-15 at 590 nm (Mishra and Nautiyal 2009).

Data analysis: Microbial activity in each microplate,
expressed as average well color development (AWCD) was
determined (Garland, 1996). Diversity and evenness indices
were calculated as described by Mishra and Nautiyal (2009).
Formulae used for diversity calculations are given in Table
4.Principal component analysis (PCA) was performed on 10th

day data divided by AWCD (Garland and Mills, 1991).
Statistical analyses were performed using SPSS 16.0 for
significance and Statistica 7.0 for PCA.

Results
Physical and chemical characteristics: pH of all soil samples
were found to be normal, in the range of 7.7- 7.9 and did not
change drastically in earthworm worked and non earthworm
worked soils.  Electrical conductivity (EC) which is the
measurement of the soluble salts concentration in the soil at
a given temperature was found to be higher in L. mauritii
worked soil (Table 5). Both 30 days (0.85%) and 45 days
(0.75%) showed an increase in the organic carbon percentage
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compared to non earthworm worked soils (0.66%).
Phosphorous showed a decrease whereas  average potassium
and micronutrients showed an increase in the earthworm
worked soil compared to control. All aspects was higher in
45 days trials compared to 30 days.

Microbial metabolic activity using Biolog ECO Plates: The
highest metabolic activity was seen in 45 days upper burrow
wall soil with a log phase from day 1 which continued up to
day 15 (Figure 1). The 45 days upper control soil showed
less microbial activity with increase only from day 2. Lower
burrow wall soil at 45 days too showed a higher microbial
metabolic activity from day 2 and kept increasing whereas 45
days lower control showed the least activity. An opposite
result was seen in 30 day trials. Both upper and lower burrow
wall soil showed lesser metabolic activity compared to
control. In the 45 day trials the upper burrow wall soil and in
the 30 day trials the  lower  burrow wall soil showed higher
activity.

Principal Component Analysis (PCA) based on carbon
utilization: The PCA based on carbon utilization in  (Figure
2) showed a clustering of 45 days lower and upper burrow
wall samples. The 30 days upper and lower burrow wall
samples showed a drift in microbial community and were
placed distantly from each other. A similar result was also
seen with 30 and 45 days lower burrow wall sample and control
soil. The non earthworm worked soil was observed to cluster
with 45 days lower and upper burrow wall soil.

Diversity and evenness index based on carbon utilization:
The diversity and evenness index samples showed a
significant difference between the 30 day burrow wall and
control soil both in the upper and lower half of the setup
(Table 6). Here the diversity was significantly higher in the
control soil. In the 45 day trials the lower burrow wall soil
showed significantly higher values compared to control but
the upper burrow wall though showed a higher value does
not show a significant difference.  It is important to note that
the non earthworm worked soil was significantly different
from the burrow wall soil of both 30 and 45 days and did not
show a significant difference when compared to the control
soils in all trials and intervals.

Categorized carbon substrate utilization pattern: Substrate
utilization profiles of the microbial community at various
intervals and depths differed significantly in soil worked with
L. mauritii (Figure 3). The utilization of amines and carboxylic
acid shows an increase in 30 days upper and lower burrow
wall soils and 45 days upper burrow wall soils whereas a
decrease was seen in 45 days lower burrow wall soils
compared to control soil. Amino acid utilization increased in
all burrow wall samples except 45 days upper burrow wall
soils and also showed an increase in 30 and 45 days upper
and lower burrow wall soils compared to control soil. The
carbohydrate utilization pattern showed an increase in 30

and 45 days upper burrow wall soils and a decrease in 45
days lower burrow wall soils. No difference was seen in the
utilization pattern in the 30 days burrow wall and control
soil. Polymer utilization patterns showed a decrease in 30
days upper burrow wall soil and 45 days lower burrow wall
soil and increased in 30 days lower burrow wall soil and 45
days upper burrow wall soil. The miscellaneous carbon
utilization pattern showed an increase only in 30 days lower
burrow wall soil sample compared to control. Except for
utilization of amines the non- earthworm worked control
showed less utilization of all other carbon sources.

Utilization pattern of carbon substrates in MT plates: The
utilization of urea, cellulose and p- nitrophenol is seen to
decrease in the 30 day lower and upper burrow wall soil
compared to control and increase in the 45 days upper and
lower burrow wall soil. The utilization of p- nitrophenol was
seen to be the highest in all samples. Lignin utilization
increased in all burrow wall soil samples studied (Figure 4).
The pattern of utilization of pectin showed that except in the
30 days lower burrow wall soil where there was a decrease
compared to control, in all other samples an increase was
seen. The pattern for the utilization of chitin showed an
increase in the burrow wall soil in the 45 day trials compared
to control.  Phytic acid utilization also increased in the 45
day trials. An increase in the utilization of casein and gelatin
was seen in the 45 day trials of both upper and lower burrow
wall soil. The utilization pattern of oxalic acid decreased in
the 30 and 45 days upper burrow wall soil and increased in
the 30 and 45 days lower burrow wall soil.

Discussion: Biolog method examines the functional
capabilities of the microbial population and the resulting
data can be analyzed using multivariate techniques to
compare metabolic capability of communities (Garland and
Mills 1991; Zak et al., 1994).  Effects of earthworms on the
microbial community depend, in part, on the timing of the
measurement. Some effects of earthworms may become
apparent only after an extended period of time because
changes that affect microbial community composition and
trophic interactions, such as diffusion of nutrients beyond
the burrow walls and development of pore structure in the
burrow walls, may occur gradually. The present study shows
high microbial metabolic activity in the burrow wall soil
especially in the 45 day samples reflecting that with the
increase in time the effect of these species of earthworms
increases.  It was interesting to note that in the 30 day trials
the burrow wall soil showed a decreased activity compared
to control in both species of earthworms studied. There have
been contrasting effects on microbial biomass, with microbial
biomass increasing, decreasing, or showing no net change
relative to soil unaffected by earthworms (Brown 1995). Clegg
et al., (1995) found that total bacterial counts in burrow and
bulk soil were initially no different, but increased through
time in casts and remained elevated compared with bulk soil.
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Also at greater depths the contrast between drilosphere and
bulk soil and the relative contribution of burrow walls to the
total soil microbial activity probably increase strongly
(Stehouwer et al., 1993; Joergensen et al., 1998).

Principal Component Analysis (PCA) based on carbon
utilization in the present study shows a clustering of the 45
days burrow wall soils while the 30 day soil was distantly
placed. The non earthworm worked soils was found to cluster
with the burrow wall soil. Tiunov and Dobrovolskaya (2002)
observed that both bacterial and fungal communities in the
burrow wall soil differed significantly from the control soil.
Idowu et al., (2006) in a related study also reported that the
total aerobic and anaerobic counts of microflora were higher
in casts than in surrounding soil. The diversity and evenness
index reflect the fact that the burrow wall soils are different
from the control soils In all the samples the burrow wall soil
showed a significant difference in the diversity compared to
control. This reiterates the results of many studies by
traditional methods (Tiunov and Scheu 1999; Barois 1992;
Daniel and Anderson 1992; Edwards and Fletcher 1988;
Kristufek et al., 1992). The values of diversity indices were
on the higher side indicating that most of the carbon sources
were utilized by the microbial community. The categorized
carbon substrate utilization pattern clearly indicates that the
burrow wall soil microbes have better ability to degrade
various carbon sources and could increase the soil fertility.

The utilization pattern of urea and cellulose follow a pattern
with a decrease in the 30 day lower and upper burrow wall
soil compared to control and increase in the 45 days upper
and lower burrow wall soil demonstrating that as the time
increases these specific organisms show an increase. Lampito
mauritii worked soils could be a source of lignin, pectin, p-
nitro phenol, casein, gelatin and oxalic acid degrading
organisms. Chitin and phytic acid degrading organisms were
increased in 45 day trials indicating that the longer the soil
was worked with earthworms better the soil fertility. It is
interesting to note that the cellulose degrading organisms
were not activated by L. mauritti but also decreased as time
progressed.  P-Nitrophenol is recognized as an environmental
contaminant; it is used primarily for manufacturing medicines
and pesticides (Spain and Gibson 1991).

There is a great deal of information suggesting that earthworm
activity changes the microbial community structure of soil. It
has been proposed that earthworms have a mutualistic
relationship with microorganisms (Barois and Lavelle 1986;
Lavelle et al., 1995; Trigo and Lavelle 1993) and may
contribute to the maintenance of soil fertility and soil microbial
diversity. The present study emphasizes the concept that
earthworms, as ecosystem engineers, play an important role
in many soil ecosystems and improve soil fertility and in turn
impact plant growth. This can provide an otherwise hard-to-
attain insight into the biology and evolution of environmental

micro-organisms. The application of this type of information
is limitless, as are the avenues of exploration.
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Table 1- Details of samples collected

Upper burrow wall soil (30 days) UBWS (30d)
Upper control soil (30 days) UCS (30d)
Lower burrow wall soil (30 days) LBWS (30d)
Lower control soil (30 days) LCS(30d)
Upper burrow wall soil (45 days) UBWS (45d)
Upper control soil (45 days) UCS (45d)
Lower burrow wall soil (45 days) LBWS (45d)
Lower control soil (45 days) LCS(45d)

Table 2 Substrates used in Biolog GN2 plates
Water
AMINES/ AMIDES
1 2-Aminoethanol
2 Glucuronamide
3 L-Alaninamide
4 Phenyl ethyl amine
5 Putrescine
6 Succinamic Acid
AMINO ACIDS
1 -Amino Butyric Acid
2 D,L-Carnitine
3 D-Alanine
4 D-Serine
5 Glycyl-L Aspartic Acid
6 Glycyl-L Glutamic Acid
7 Hydroxy L Proline
8 L-Alanine
9 L-Aspartic Acid
10 L-Asparagine
11 L-Alanylglycine
12 L-Glutamic Acid
13 L-Histidine

14 L-Leucine
15 L-Ornithine
16 L-Phenylalanine
17 L-Proline
18 L-Pyroglutamic Acid
19 L-Serine
20 L-Threonine
CARBOHYDRATES
1 L-Arabinose
2 D-Fructose
3 D-Galactose
4 -D-Glucose
5 Maltose
6 D-Raffinose
7 L-Rhamnose
8 Sucrose
9 N-Acetyl-DGlucosamine
10 D-Arabitol
11 D-Cellobiose
12 i-Erythritol
13 L-Fucose
14 Gentiobiose

15 m-Inositol
16 α-D-Lactose
17 Lactulose
18 D-Mannitol
19 D-Mannose
20 D-Melibiose
21 β-Methyl-D Glucoside
22 D-Psicose
23 D-Sorbitol
24 D-Trehalose
25 Turanose
26 Xylitol
27 N-Acetyl-D Glalactosamine
28 Adonitol
CARBOXYLIC ACID
1 Cis-Aconitic Acid
2 Acetic Acid
3 Citric Acid
4 D-Glucosaminic Acid
5 D,L-Lactic Acid
6 Malonic Acid
7 Propionic Acid
8 Succinic Acid
9 α-Hydroxybutyric Acid
10 α-Keto Glutaric Acid
11 α-KetobutyricAcid
12 α-Keto Valeric Acid
13 β-Hydroxybutyric Acid
14 D-Galactonic Acid Lactone
15 D-Galacturonic Acid

16 D-Gluconic Acid
17 D-Glucuronic Acid
18 D-Saccharic Acid
19 Formic Acid
20 Quinic Acid
21 Sebacic Acid
22 Itaconic Acid
23 γ- Hydroxybutyric Acid
24 p-Hydroxy Phenylacetic Acid
MISCELLANEOUS
1 2,3-Butanediol
2 Bromosuccinic Acid
3 D,L-α-Glycerol Phosphate
4 α-D-Glucose-1-Phosphate
5 Inosine
6 Glycerol
7 Thymidine
8 Uridine
9 Urocanic Acid
10 Pyruvic Acid Methyl Ester
11 Succinic Acid Mono-Methyl-
Ester
12 D-Glucose-6-Phosphate
POLYMERS
1 α- Cyclodextrin
2 Dextrin
3 Tween 40
4 Tween 80
5 Glycogen
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Table 3: Substrates in Biolog Eco plates
1 2- Hydroxy Benzoic acid
2 4- Hydroxy Benzoic acid
3 D- Glucoaminic acid
4 D, L - α – Glycerol Phosphate
5 D- Cellobiose
6 D- Galactonic acid γ- Lactone
7 D- Galacturonic acid
8 D- Malic acid
9 D- Mannitol
10 D- Xylose
11 Glucose -1- Phosphate
12 Glycogen
13 Glycyl-L- Glutamic acid
14 i- Erythritol
15 Itaconic acid
16 L- Arginine

17 L- Asparagine
18 L- Phenylalanine
19 L- Serine
20 L- Threonine
21 N- Acetyl- D- Glucosamine
22 Phenylethylamine
23 Putrescine
24 Pyruvic acid Methyl Ester
25 Tween 80
26 Tween 40
27  α – Cyclodextrin
28 α – D- Lactose
29 α – Ketobutyric acid
30 β – Methyl- D- Glucoside
31 γ- Hydroxybutyric acid

Table 5:  Physical and Chemical characteristics of Lampito mauritii and non earthworm worked soil

Available
Micronutrients (PPM)

Sample pH E.C Av. Av.
(mmhos/Cm) Organic Phosph potash
25oC carbon % (Kg/ac) (Kg/ac) Zn Fe Cu Mn

Control (non earth worm worked soil) 7.8 0.08 0.66 5 150 1.5 17 2.4 28.1
L. mauritii (30 days) 7.7 0.12 0.85 3 224 3.4 18 2.6 37.4
L. mauritii (45 days) 7.9 0.2 0.75 4 240 3.8 18 2.7 36.9
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Legend: LBWS- Lower Burrow Wall Soil; LCS- Lower Control
Soil; UBWS- Upper Burrow Wall Soil; UCS- Upper Control
Soil, NEWS- Non earthworm worked soil

Figure 1: Microbial metabolic activity measured by optical
density and expressed by average well color development
(AWCD) i.e., substrate utilization pattern of burrow wall
and control soil samples from L. mauritii using Biolog

Eco Plates. Error bars indicate Standard errors

Legend: 9- UBWS (30 d);10-UCS (30 d); 11-LBWS (30 d);12-
LCS (30 d);13- UBWS (45 d); 14- UCS (45 d); 15- LBWS (45
d);16- LCS (45 d);17- Non earthworm worked soil

Figure 2: Principal component analysis based on carbon
source utilization by microflora of burrow wall and

control soil samples from L mauritii

Table 6: Diversity and Evenness index calculated based on substrate utilization by microflora of burrow wall and control
soil samples from L. mauritii

Different letters showing significant difference at p = 0. 05 using Waller Duncan test

Legend: LBWS- Lower Burrow Wall Soil; LCS- Lower Control Soil; UBWS- Upper Burrow Wall Soil; UCS- Upper Control Soil
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Legend: 9- UBWS (30 d);10-UCS (30 d); 11-LBWS (30 d);12- LCS (30 d);13- UBWS (45 d); 14- UCS (45 d); 15- LBWS (45
d);16- LCS (45 d);17- Non earthworm worked soil
Figure 3: Categorized carbon substrate utilization pattern by microflora of  burrow wall and control soil samples from L.

mauritii

Legend: 9- UBWS (30 d);10-UCS (30 d); 11-LBWS (30 d);12- LCS (30 d);13- UBWS (45 d); 14- UCS (45 d); 15- LBWS (45
d);16- LCS (45 d);17- Non earthworm worked soil
Figure 4: Utilization pattern of carbon substrates in MT plates by microflora of burrow wall and control soil samples from

L. mauritii

HISTOCHEMICAL STUDIES ON THE DEVELOPMENT OF ANTHER IN
ANGELONIA GRANDIFLORA, C.MORR (SCROPHOLORIACEAE)

Suma. M. Reddy
Department of Botany, Karnatak Science college Dharwad.

ABSTRACT: The anther development shows normal pathway where in various chemicals were involved for development
microspores and also microgametogensis the microspore or pollen grains represents the beginning of the malegametophyte.
The newly produced microspores possesses a vary dense cytoplasm and central nucleolus by the process of pollination the
pollen grains transverse on surface of stigma the pollen tube grows through the transmitting tissue of the style, enters the
microphyle of the ovule and reaches the embryosac. In this regards the present work an attempt to study the development of
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microsporogenesis and microgametogenesis in Angelonia grandiflora C MORR. With respect to importance of protein,
nucleic acid and polysaccharides during various stages of anther development.

Key words:  Protein, nucleic acid, polysaccharides, microsporogenesis, microgametogenesis and grandiflora C MORR.

INTRODUCTION: Plants have many features that make them
interesting because they form food, cloth, shelter and
medicinal and ornamental flowers. Angelonia is a genus with
about 30 species in Scrophulariaceae. Which is a native of
South America. Some species are ornamental plants which
are cultivated. These plants are having snapdragon like
flowers, which need warm temperature and large amounts of
sun light.

Here an attempt is made to know the development of anther
in the present investigation which includes development of
microsporangium and microsporogenesis. In the study insitu
localization of insoluble polysaccharides, proteins and RNA
is carried out, because these histochemical substances are
vital for the development anther. Deficiency in any of these
substances is known to cause a deleterious effect on normal
development of anther.

Flower is a modified shoot for the purpose of reproduction in
angiosperms.It is composed of four whorls. Each whorl is
mediated by particular genes during their ontogeny. The floral
organ is determined genetically as the ABC model
(R.F.Lyndon 1988) explains, the gene A develops into sepals
and gene A in combination with B induces the development
of petals. Gene B induces the development of stamens in
combination with C and gene C alone influences the
development of carpel.

Later in the year 1996 modified the ABC model into ABCD
model where in besides ABC genes there is a separate gene
which induces the development of ovule in carpel by the
floral binding protein ovule. Further in year 2004 another
model has been identified where in besides ABC gene there
is another gene E which is compulsory for the normal
functioning of ABC genes and control developing of flower.

However, whatever may be the models to explain the
development of floral organs, the expression of genes which
has been reported by Anna Koltunow in the year 1990.The
anther development shows normal pathway where in various
chemicals were involved for development of microspores and
also microgametophyte. In this regard the present work is an
attempt to study microsporogenesis and microgametogenesis
in Angelonia grandiflora, c.Morr with respect to the
importance of protein, nucleic acid and polysaccharides
during various stages of anther development.

Androecium is a male sexual structure, which composed of
stalk like structure called filament, which bears four lobed
structures called anther. Anther may be laminar or reduced to
one or two lobed structure. Each lobe has two microsporangia
separated by strip of tissue, so it is tetrasporangiate. Based

on the anther wall development, there are four types namely,
Basic type Dicot type, Monocot type and Reduced type. A
very young anther comprises a homogenous mass of cells
bound by well defined epidermis. During its development
anther assumes a four lobed appearance and in each lobe
some hypodermal cells becomes more prominent than the
other cells because of their large size, slight radial elongation
and conspicuous nuclei. These cells constitute the
archesporium.The archesporial cells dividing by anticlinal
and periclinal division.The cells of the parietal layer undergo
a series of periclinal and the anticlinal division to form two to
five concentric layers of anther wall. The primary
sporogenous cells either directly or after a few mitosis,
function as microspore mother cells or pollen mother cells.

Pollen mother cell undergoes meiosis to produce microspore
tetrads. These are encased within callose wall. Some times
the primary sporogenous tissue directly functions as pollen
mother cell. The cells of the parietal layer undergo periclinal
division and anticlinal division resulting secondary parietal
layers which gives rise to endothecium, middle layers, and
tapetum these all together comprises anther wall.

The microspore or the pollen grain represent the beginning
of the male gametophyte. The newly produced microspore
possesses a very dense cytoplasm with a central nucleus.
The mitotic division of microspore starts while it is still within
the microsporangium results in two nucleate pollen grain in
many dicots, however in monocots it is three nucleate. The
microspores undergoes mitotic division resulting in two
unequal cells. Small cell is somewhat crescent shape, which
is known as generative cell or sperm mother cell, where as
another large cell is tube cell or vegetative cell.

There is a strong cellular difference occurs between two
sperm cells.It is termed as heterospermy. It may be cytoplasmic
heterospermy where the cell organelles differ in their number
of sperms and nuclear heterospermy where there is a
differences in the nuclear contents. After dehiscence of
anther, the mature pollen grain exist as a free organism until,
it is transported by wind, insects or other agents to stigma
of an appropriate pistil. It then begins another phase of its
life and development.

By the process of pollination, the pollen grain transfer on
surface of stigma. The pollen tube grows through the
transmitting tissue of style, enters the micropyle of the ovule
and reaches the embryosac. It penetrates through one of the
synergids of the embryosac  and discharges its contents.The
sperm cell which is not associated with vegetative nucleus,
fuses with egg cell to form zygote, where as another one
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(SVN) fuses with diploid central cell giving rise to primary
endosperm nucleus, this completes the process of double
fertilization.
MATERIALS AND METHODS
MATERIALS: For historical assessement, different
developmental stages of flower buds where collected from
plants grown in Botanical garden in Karnatak University,
Dharwad Based on their size, flower bud belonging to
different growth phases where separated and fixed in
Carnoy’s fluid (Dwivedi and Singh, 1990) for 24 hours. The
fixed material was processed further by using microtechnique
methods.

METHODS : The cell structure obtained through fixed
material is still has major value for microscopic examination.
The standard procedures for microscopic examination of
internal structure of the cell tissue are as follows.
1. Fixation
2. Dehydration
3. Infiltration
4. Sectioning
5. Staining.
1. FIXATATION: The tissue is fixed in a desired chemical
fluid to preserve the cellular structure and entities. This step
is most important and critical one.
The primary aim of using a fixative is
To preserve the cell and tissue well;
To prevent diffusion of cellular contents;
To prevent the tissue from subsequent treatment.
In the present investigation Carnoy’s fluid is used. Carnoy’s
fluid is the complex of ethyl alcohol and glacial acetic acid in
ratio 3:1 ratio.
Since the acetic acid has swelling action on protoplasm and
alcohol has a shrinking action and they were proportionality
mixed and used.

2. DEHYDRATION : In this process, water from the cell is
gradually replaced with desirable organic solvent. Graded
series of ethyl alcohol of 50%, 70%, 80%, 90%, and 100%
were used, and the material is then transferred to xylene, a
solvent of paraffin to ensure proper infiltration.

3. INFILTRATION AND EMBEDDING: Infiltration and
embedding is done by using paraffin wax. This step involves
gradual increase of paraffin concentration and removal of its
solvent from the material. The solvents of paraffin are
generally removed through evaporation in a controlled
thermostat. Following infiltration the material was embedded
in molten paraffin wax of 58-0 C-600 C.

4. SECTIONING: The embedded tissue is sectioned by using
microtome. The serial paraffin sections of 8µ -10µ thickness
were mounted on a dry clean glass slide by using gelatin
adhesive. Due care was taken in maintaining the uniformity
of thickness of sections.

5. STAINING: The glass slides containing sections were
stained with respective stains by removing paraffin, and after
staining they were mounted with DPX. The standard
histochemical procedures were adopted for localizing total
insoluble polysaccharides, total protein and RNA at various
stages of anther development.

In the present investigation following methods were
employed to localize different metabolites.
1. Periodic-Acid-Schiff’s (PAS) method for total insoluble
Polysaccharides.
2. Amido-black (10 B) method for total proteins.
3. Toludine Blue ’O’ method for RNA.

MICROPHOTOGRAPHY: In present study microphoto
graphy of the selected section was made using Axio star
plus (carl zeiss).Bright field microscope attached to canon
power shot G2 digital camera with required magnifications.

I.   Localization of Total Insoluble Polysaccharides by PAS
Method. (Feder and O’Brien, 1968)
For localization of total insoluble polysaccharides periodic
acid Schiff’s (PAS) method is used. In this reaction periodic
acid (HIO4) oxides the 1, 2-glycol groups of polysaccharides
into aldehyde groups. Aldehydes formed are stained with
leucobasic  fuschin of Schiff’s reagent to produce visible
magenta red colour.

Staining Procedure.
1. Section were deparaffinised and hydrated.
2. Hydrated sections were incubated in 0.5% periodic acid
for 15 minutes at room temperature.
3. Sections were washed in running water.
4. Sections were then incubated in Schiff’s reagent for 15
min.
5. Then washed in water and treated with bleach for 1min.
6. Washed in water dehydrated and cleared in xylene and
mounted with DPX.

Colour Indication.
Insoluble polysaccharides appear magenta red.

II.   Localization of Protein by Amido-black 10 B Method
(O’BRIEN and McCully, 1981)
Protein synthesis is a process characteristic of differentiating
cells. High protein content in the cells and tissue is generally
related to the high enzyme activity. This is because of large
fraction of the total protein is made up of enzyme proteins.
Many method are available to identify the protein, one of
them is Amido-black (10 B) method.

Staining Procedure
1. Mount paraffin section with gelatin adhesive.
2. Deparaffinize and keep in 7% acetic acid for 2 min.
3. Keep for 5-10 min in 0.25% solution of Amido-black (10 B)
prepared in 7% acetic acid.
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4. Sections were then differentiated in 7% acetic acid.
5. Washed, air dried, cleared in xylene and mount with DPX.

Colour Indication Proteins appear deep blue in colour.

III.   Localization of RNA with Toludine Blue ‘O’ Method
(Chayen et.al., 1973)
In this method, phosphoric acid is responsible for staining
both RNA & DNA with toludine blue. This technique is based
on phenomenon of metachromasia in which certain cell
constituents stains differently from the original colour of the
dye. The purple colour of dye is termed as orthochromatic
shade and blue colour is called as metachromatic shade.
Although toludine blue stain nucleic acid (both RNA and
DNA), only the localization of RNA is taken into account in
the present investigations.

Staining procedure: Fresh tissue is preferred since the
chemically fixed tissue may affect the metachromasia of the
dye.
1. Section the material and stain in the 0.05% toludine blue
‘O’ for 1-5 min.
2. Wash in running tap water so as to remove excess stain.
3. Air dry or place in absolute n-butanol for 2 min and mount.

Colour indication
RNA stains purple.

RESULTS AND DISCUSION
Total carbohydrate: In the present investigation in Angelonia
grandiflora, before the onset of meiosis in early sporogenous
stage, thin layer of starch is deposited in wall layers,
sporogenous and connective tissue. In the present study
starch deposition, attains towards late sporogenous stage.
Therefore ,this states that the storage starch in the
sporogenous tissue is utilized for the metabolic activities of
pollen mother cells.

Total RNA: In the present study the degenerating tapetum
shows high amount of RNA. Endothecium develops fibrous
bands of thickenings. The presence of rich content of RNA
molecules is observed in the microspores which indicate that
the increase in volume of microspores is accompanied by
increase in cytoplasmic contents.

Total protein: In the present investigation high protein
content is observed in sporogenous tissue and tapetum of
tetrasporangiate anther. In the course of development the
tapetum separated from anther wall and surrounds the pollen
and forming the pollen sac.

As in majority of taxa of Scrophulariaceae the anther in
Angelonia grandiflora (C.Morr) is tetrasporangiate. The
development of megasporangium wall conforms to dicot type.
The dicot type of wall development in the present studies
comprises of persistent single layered epidermis, an

endothecium, middle layer, single layered tapetum which is
dimorphic and dual in origin.

The epidermis is single layered and comprises large
vacuolated cells. The cells of the endothecial layer elongates
slightly radial before developing the characteristic fibrous
bands of thickenings, which arise from the inner tangential
walls (rarely from the radial walls) this layer attains its
maximum development, when anther is ready to dehisce for
the discharge of the pollen.

In the present investigation, it is observed that the fibrous
bands of thickenings in the endothecium differentiate only
after complete dissolution of tapetum as seen in most of the
investigated taxa of the angiosperms. This indicates that the
tapetum inhibits the development of fibrous bands of
thickenings in the endothecium (do-Fossard,1969)as long
as it is functioning and only one middle layer is present. It is
crushed during anther development; it is because of the
cells of the middle layer lack the ability to divide periclinally.
The tissue cannot adjust itself to the pressure exerted by the
multiplying and expanding sporogenous cells, within each
sporangium. The cells of the middle layer ultimately become
flattened and crushed at the time of meiotic division in the
pollen mother cells, but in Penstemon nitidus (Jayaraj, 2003)
middle layer is persistent. In many species, the cells of the
middle layer are storage centres of starch and reserves, which
get mobilized during later development of pollen.

Tapetum is the innermost layer of another wall and attains
its maximum development at the tetrad stage of microsporoge
nesis. It completely surrounds the sporogenous tissue
because it nourishes the sporogenous tissue to develop into
microspore and microgametes. The glandular tapetum is
bilayered at certain places and exhibits tapetal dimorphism
as observed in Mimulus ringens (Arekal, 1965) and Mimulus
glutlatus (Urs and Jayaraj, 1997) Alectra thomsoni
(Vijayaraghavan and Ratnaparkhi, 1973) of the same family.
The tapetal cells are binucleate. The tapetum is dual in origin
and dimorphic in nature. There are two types of tapetal cell
based on their origin, tapetum which is originated from
connective and p-tapetum, which is originated from parital
layer. Secretory type of tapetum is recorded in present work
and also dimorphic and dual origin of tapetum. The pollen
tetrads in the present study are of tetrahedral type. However,
in Penstemon nitidus (Jayaraj, 2003).

In present investigation, pollen grains are two celled at the
time of anther dehiscence. The similar feature recorded for
the members of family viz, Penstemon nitidus (Jayaraj, 2003)
and many taxa of dicotyledonous plants. After pollination,
the pollen grain becomes trinucleated. The development of
anther is characterized by the sequential synthesis of wide
range of metabolites or macromolecules namely starch,
protein and RNA etc.
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Table-1
Table showing the methods adopted for histochemical studies on the development of Anthet

Sl Metabolite Methods
No Stained adopted for

staining Pretreatment Reagent used Duration Colour obtained Result
1 Total insoluble PAS 0.5% Periodic Schieff’s 10-15 Megenta Red Polysaccharides

Polysaccharide acid reagent minutes present
2 Total Proteins Amino Black 7% Acetic acetic 0.25% Amino 5 Blue

10 B acid Black minutes Protein present
3 RNA Toludine - 0.5% Toludine 5

Blue Minutes Purple RNA present

PAS-Periodic-Acid-Schiff’s                                  RNA- Ribose nucleic acid
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Plate 1
Photographs to show differential distribution of total Polysaccharide at various stages of anther development

A  B

DC

A. Tetrasporangiate anther
showing darkly stained.

B. Magnified view of A
C. Magnified view of

Isobilateral tetrahedral
tetrad.

D. Magnified view of C.
(Isobilateral tetrahedral
tetrad).
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Plate 2
Photographs to show differential distribution of total Protein at various stages of anther development

A  B

DC

A. To show tertasporangiate anther and rich with
protein.

B. Matured anther with endothecium developing
fibrous bands of thickening.

C. Magnified view of Isobilateral tetrahedral
tetrad.

D.  Magnified view of C.

Plate 3
Photographs to show differential distribution of total RNA at various stages of anther development

 B

D

A

C

A. To show tertasporangiate anther and rich
with RNA in the tapetum towards the
peripheral region.

B. Showing anther wall layers and thickly
stained tapetum layers.

C. Pollens are rich in RNA and Endothecium
develops fibrous brands of thickenings.

D. Magnified view of A.
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PHYCOCOLLOIDE HYDROLASES AND THEIR POTENTIALS
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Abstract: Marine resource is one of the most important resources and is less explored during early times. Seaweeds constitute
one of the most important constituents of marine resources and many of them are currently being explored for the production
of the pigments, oils, lipids, polyols, amino acids, proteins, antibiotics etc.  Edible seaweeds are rich source of dietary fiber,
minerals, and proteins. Marine algal cell walls characteristically contain sulfated polysaccharides, agar, alginates and
carrageenans, also called as phycocolloides. These phycocolloides and their oligosaccharides are extensively used in
several sectors; food, pharmaceutical, cosmacetical, nutraceutical, biotechnological, and research and development. The
enzymatic hydrolysis of these polysaccharides is viewed as the best alternative for obtaining stoichiometric oligosaccharide
products with greater stereospecificity. Microbial enzymes- agarases, alginases and carrageenases that cleave the glycosidic
linkages in agar, alginate and carrageenan respectively are of greater significance not only in the production of phyco-
oligosaccharides, but also  play a crucial role in the natural cycles of elements such as carbon, nitrogen, phosphorous and
sulfur. We present the research work carried out in this line; screening of bacteria for phycocolloide hydrolases, optimization
of culture parameters, production and purification of agarases, alginases and carrageenases. Production and LC-MS
analyses of phyco-oligosaccharides are carried out.

Keywords: Phycocolloides, agarase, alginase, carrageenase, phyco-oligosaccharides

1. Introduction: The growing demand for energy and
diminishing fossil fuel reserves have stimulated tremendous
interest in finding alternative renewable energy sources.
Lignocellulose on the land and the algal polysaccharides in
the oceans are the most abundant renewable biomass
produced from photosynthesis, have the potential to serve
as a sustainable supply of fuels and chemicals. Using these
renewable carbohydrate sources in place of fossil fuels is
also one of the most effective ways to fight both the energy
crisis and environmental problems caused by carbon dioxide
emissions.

The most challenging aspect of biomass utilization for the
production of energy and chemicals is the deconstruction of
the cell wall into its individual major components  such as in
plants; cellulose, hemicellulose polysaccharides, and lignin
and in algae; agar, alginate and carrageenans. Over the past
few decades, a large number of research efforts have focused
on the bioconversion of lignocellulose to produce biofuels,
such as ethanol. Marine resource is one of the most important
resources and is less explored during early times. Seaweeds
constitute one of the most important constituents of marine
resources. The effectively breaking the recalcitrant structure
and releasing and degrading the locked polysaccharides are
the major barriers to commercializing bio-ethanol. Porphyra-
a group of marine micro-alga contributes largely to the marine
resources that are being exploited. Microalgal systems have
the advantage that they can produce a wide range of
feedstocks for the production of biodiesel, bioethanol,
biomethane and

biohydrogen.  Marine micro-algae, porphyra, of the division,
Pheophyta and Rhodophyta are largely cultivated by
developed cultivation methods to obtain maximum biomass

for the commercial extraction of alginates, carrageenans and
agar respectively. These extracts are commonly called
hydrocolloids or phycocolloids.  Agars and carrageenans
are α-(1,3) & β-(1,4)-galactans from the cell walls of red algae,
substituted by zero (agarose), one (κ-), two (ι-), or three  (λ-
carageenan) sulfate groups per disaccharidic monomer (Fig.1
A). These are well known for their gelling properties, and are
used in a variety of laboratory and industrial applications.
Alginate, another contains randomly arranged guluronic acid
and manuronic acid residues (Fig.1B). The enzymatic
hydrolysis of these polysaccharides is viewed as the best
alternative for obtaining stoichiometric oligosaccharide
products with greater stereospecificity.  Microbial enzymes-
agarases, alginases and  carrageenases which catalyses the
hydrolysis of glycosidic linkages in agar, alginate and
carrageenans respectively are of greater importance not only
in the production of phyco-oligosaccharides, but also  play
a crucial role in the natural cycles of elements such as carbon,
nitrogen, phosphorous and sulfur.

Phycocolloide hydrolases: Agarase, alginases and
carrageenases are used to degrade algal cell walls for the
quantitative recovery of the highly economic algal products
and also the precisely important oligosaccharide intermedia
tes of phycocolloides. And also used in defouling of the
fermentor, bioreactors etc. To control red algal bloom
contaminations, and submerged marine surfaces and pipes
by contaminating complex polysaccharide layers.

The work was initiated at our laboratory on microbial
phycopolysaccharide hydrolyzing enzymes. In present
communication we report on the screening of bacteria for
phycocolloide hydrolases, optimization of culture parameters
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for the production of agarases, alginases and carrageenases
by newly isolated bacteria.

2. Materials and Methods
2.1.   Materials: The chemicals used were procured from one
of the companies, Loba chemicals, India, Hi-Media-India,
Merk-India and Sigma-Aldrich (USA).

2.2.   Microorganism and Cultivation: The bacteria capable
of utilizing agar as sole source of carbon and energy were
isolated by enrichment technique. Marine water containing
bacteria was serial diluted and inoculated to minimal mineral
salts (MMS) medium of pH 8, composed of (g/l) K--2-HPO4
(0.38), MgSO4 (0.20), NaNO-3 (1.0), FeCl-3 (0.05) and agar
(3.0%) pH-8.0, and incubated for 24 to 48 on temperature
controlled rotary shaker at 180 rpm. Individual colonies
developed were picked up and numbered as AG-1, 2, 3 etc.
Potent agar degraders were designated as AG LSL-1, 2, 3 etc.
and subjected to various physico-biochemical tests according
to the methods mentioned in the Bergy’s manual of systematic
bacteriology (Ivanova et al., 1998) for the identification.
Further, partial sequence of 16S rRNA gene was analyzed
and compared with those of known sequences from the NCBI
website and the individual bacterium was finally identified
based on sequence similarity of 16S rDNA.

2.3. Enzyme extraction: The fermentation media was
centrifuged at 10,000 rpm for 15min at 4 oC and supernatant
was analysed for enzyme activities.

2.4.   Enzyme assay: Agarase, alginase and carrageenase
assays were carried out according to the method of Dygert
et al (1965). One ml of reaction mixture containing 0.1ml of
enzyme, 0.5ml of 0.1% substrate and 0.4ml of 20mM Tris-HCl
buffer pH 8.0, were incubated at 40 oC for 15 min, and the
reaction was arrested by adding 1ml of alkaline copper (4 %
Na2CO3, 1.6 % glycine and 0.045 % CuSO4) followed by the
addition of 1 ml of 5 mM neocuproine–HCl reagent. The
contents of the tubes were heated in a boiling water bath for
10 min. The absorbance was read at 450nm in a UV-VIS
spectrophotometer (LABOMED USA). Agarose, alginate and
κ-carrageenan were used as substrates for agarase, alginase
and carrageenase respectively. It was necessary to add
ethanol (50% v/v) to the reaction mixture before measuring
the absorbance.  One unit of the agarase and carrageenase
activity was defined as the amount which liberated 1µmol
galactose equivalent per minute under the assay conditions.
Similarly, one unit of the alginase activity was defined as the
amount which liberated 1µmol guluronic acid equivalent per
minute under the assay conditions.

2.5.   Protein estimation: Protein was estimated by Lowry’s
et al method [1951] using BSA as standard.

2.6. Phylogenetic analysis of the 16S rDNA sequence: The
identification of the bacterium was done by 16S rDNA
sequence similarity method. For this, genomic DNA was

isolated from purified culture pellet. The gene sequence of
~1.4 to 1.5 kb was amplified and sequenced using consensus
primers; the rDNA fragment was amplified using Taq DNA
polymerase. The PCR product was bi-directionally sequenced
using the forward, reverse and an internal primer (Weisburg
et al. 1991). The sequence was compared to those of 16S
rDNA sequences from the Gene Bank database by using the
BLAST algorithm at the NCBI site [http://
www.ncbi.nlm.nih.gov/BLAST/]. The evolutionary history
was inferred using the Neighbor-Joining method (Saitou and
Nei 1987).

2.7. Utilisation of polysaccharides: The utilization of
polysaccharides (0.1%, w/v) and enzyme production by
newly isolated bacteria was studied using agar, carrageenan,
alginate, cellulose, carboxymethylcellulose (CMC) and
starch as carbon source in order to check the substrate
specificity.

2.8. Determination of culture conditions: Optimum
incubation conditions for the growth and enzyme production
by the bacteria were determined in MMS medium
supplemented with one of the algal polysaccharides; agar,
alginate or carrageenan (0.3% w/v). A 1ml exponential growth
phase culture was inoculated into a fresh 250 ml Erlenmeyer
flask containing 50 ml MMS medium. The growth of the
bacterium at different incubation periods and enzyme activity
in culture supernatants were analysed. The effect of
incubation temperature on growth and enzyme production
was determined at different temperature ranging from 20 to
40 oC, at pH 8.0 after 24 h. Similarly, influence of medium pH
was determined from pH 5 to 10 at 30 oC. The effect of NaCl
on the growth and enzyme production was determined by
incubating at 30 oC for 24h with NaCl in MMS medium at pH
8.0.

2.9 LC-ESI-MS analysis of oligosaccharides: The
hydrolysis of agar to oligosaccharides was studied by
supplementing agar to growth medium as sole source of
carbon and energy. The products released into the culture
filtrates were analysed by LC-ESI-MS (Applied Biosystems
MDS-SCIX). A 1-ml of the culture medium was withdrawn,
cooled to 4o C and was centrifuged for 15 min at 14000 rpm
and 4o C. A 500 µl of clarified culture filtrate was extracted by
4 volumes of 80% methanol (-20o C). The extraction of
metabolites was performed on an ice bath over a period of 2
h by intermittent mixing for 1 min after every 15 min. The
precipitate formed was clarified by centrifugation. The clear
supernatant was transferred to a new tube and the solvent
was evaporated to dryness by a vacuum manifold. The
residue was then re-dissolved in 100 µl of 80% methanol and
was filtered through a 5 kDa centricon filter and the filtrate
obtained was analysed. Spectra were recorded in negative
mode. Identification was carried out with AB’s Analyst 1.2.2
software.
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3. Results and Discussions: Several agar degrading bacteria
were isolated from marine waters using agar plate technique
(Plate 1). Among the isolates few potent bacteria were
selected for further investigations. All bacteria selected were
able to grow in a broad range of pH from 6 to 10 and optimally
at pH 7 and 8. They grew optimally at 30 oC in 0-2% NaCl
concentration. Two of the selected bacteria were
Pseudomonas species and identified as Pseudomonas
aeruginosa AG LSL-11 and Pseudomonas aeruginosa ZSL-
2. Other two were Paenibacillus sp MSL-9 and Ochrobacter
sp AG/AL-9. Utilisation of different carbon source and
production of extracellular agarase, alginase and
carrageenase by new bacteria is presented in Table 1 and 2.
All four identified bacteria were utilizing agar as sole source
of carbon and energy. The alginate is found to be utilized by
Pseudomonas aeruginosa AG LSL-11 and Ochrobacter sp
AG/AL-2. Carrageenan another phyco-polysaccharide is
found to be utilized by Pseudomonas aeruginosa ZSL-2. All
the bacteria capable of utilizing agar were found to produce
extracellular agarases and those utilizing alginate secreted
alginase and carrageenan utilisers produced carrageenases.
It is evident from the observations that the bacteria secreted
the phycocolloide hydrolyzing enzymes for the hydrolysis
of algal phycocolloids; agar, alginate and carrageenans.

Production of these enzymes does not demand for the
presence of NaCl. It is commonly assumed that only marine
bacteria, since they live in the sea are salt tolerant. Unlike
other reported marine bacterium these newly isolated bacteria
do not have specific requirement for sodium chloride and
even in its absence could grow well and produces extracellular
enzymes.

The oligosaccharides produced by the action of agarase,
alginase and carrageenases on agar, alginate and carrageenas
respectively, were then transported into the bacterial cells
for the utilization as sole source of carbon and energy. The
oligosaccharides produced in the culture supernatants were
identified mono- to hexaoses based on LC-MS data analysis
(Table 3).

Conclusion: Aagar utilising bacterial strains are isolated from
marine water and few potent agar utilising bacteria are
identified based on 16S rDNA sequence similarity. This is
the first report on production on agarases and carrageenase
by a Pseudomonas aeruginosa ZSL-2 and agarases and
alginases by Pseudomonas aeruginosa AG LSL-11.

Production of agarase, alginase and carrageenase was
inducible in the new bacteria.  These enzymes are active at
alkaline pH 8.0 and could be used for most effective
degradation of red seaweeds to extract industrially important
metabolites hence, for better exploitation of red seaweeds.
These bacteria could play an important role in biogeocycling
of phycocolloides of sea weeds and hence finds high
potentials in biotechnology industry. Agarases are optimally

active in alkaline pH values, these enzymes or mixture of
these enzyme preparations is more advantageous and
efficient for extraction of DNA/RNA from the agarose gels
fairly, quantitatively. Individual or mixture of these enzymes
could be used for the production of agaro/ carrageeno-
oligosaccharides. These agarases have lot of applications
in cosmetic industries as they produces neoagarobiose as
the final product which has both whitening and moistening
properties.
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Figure.1 Structure of agar, carrageenan and alginate
A. Agarose and carrageenan poly saccharides

A-i) Structure of repeating disaccharide unit containing
galactose and anhydrogalactose

B. Alginate polysaccharide; G-guluronic acid and M-
manuronic acid

Table 1. Utilisation of carbohydrates and production of
enzymes by bacteria

Polysacharide                   Utilization by
1 2 3 4 5

Phycocolloids
Agar Yes Yes Yes Yes Yes
Carrageenan No Yes No No No
Alginate Yes No No Yes No
Plant polysaccharides
Cellulose No No No No No
Starch Yes Yes Yes Yes Yes
Xylan No  No Yes No  No

1. Pseudomonas aeruginosa AG LSL-11,   2 . Pseudomonas
aeruginosa ZSL-2,
3. Paenibacillus sp.MSL-9,  4.  Ochrobacter sp. AG/AL-9

Table 2. Production of phycocolloide hydrolases  by
bacteria

Bacteria Optimum growth Production of Enzymes
pH Tempera Agar Algin Carrag

ture(oC) ase ase eenase
Pseudomonas
aeruginosa AG
LSL-11 8 30 Yes Yes No
Pseudomonas
aeruginosa
ZSL-2 8 30 Yes No Yes
Paenibacillus
sp MSL-9 8 30 Yes No No
Ochrobacter
sp AG/AL-2 8 30 Yes Yes No

Table 3.  LC-ESI-MS analysis of phyco-oligosaccharides
produced in the culture supernatants of bacteria

Bacteria Phycocolloide Oligosaccharides

produced

Pseudomonas Anhydrogalactose,

aeruginosa AG Galactose, Neoagarobiose

LSL-11 Agarose Neoagarotetraose,

Neoagarohexaose

Pseudomonas Guluronic acid/manuronic

aeruginosa AG acid, disaccharide,

LSL-11  and tetrasaccharide

Ochrobacter sp

AG/AL-2 Alginate

Pseudomonas Anhydrogalactose,

aeruginosa Galactose, Galactose

ZSL-2 κ-Carrageenan 4-sufate, Carrageenob

iose, carrageenotetras

ccharide, carrageeno

disaccharide mono

sulfate, carrageenohe

xaose
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ABSTRACT: Ultrasonic velocity (v), Density (ñ), Refractive index (n) for binary mixtures of Aniline with Methyl Acetate,
Ethyl Acetate and Amyl Acetate have been measured at room temperature of about 300.15 K over entire volume component
percentage range. The Ultrasonic velocity (v) is measured using Ultrasonic Pulse Echo Overlap (PEO) technique at a
frequency of 2MHz. The density measurements have been carried out by using 10ml specific gravity bottle. Refractive index
(n) measurements have been carried out by using Abbe Refractometer. Adiabatic Compressibility () and dielectric constant
() were computed using measured data of density, ultrasonic velocity and refractive index.

1. INTRODUCTION: Ultrasonic measurement finds extensive
applications [1-2] in characterizing the various aspects of
the physico-chemical behavior of liquid mixtures such as
molecular interaction and association. Molecular association
and complex formation in liquid mixtures through ultrasonic
velocity measurements have been studied by Reddy, Naidu
[3-4].

Ultrasonic velocity of a liquid is related to binding forces
between atoms and molecules. Ultrasonic velocities have
been adequately employed in understanding the molecular
interactions in pure liquids and liquid mixtures as it plays a
major role. The sound velocity in liquid mixtures is known to
be a quantity, which depends on concentration in a variety
of manners according to the nature of each component liquid.
Accurate measurements of ultrasonic velocity deliver the
information about physical and chemical behaviour of
solutions and liquid mixtures such as molecular association
and dissociation.  Data of ultrasonic velocity (v), density ()
are useful in evaluating some useful thermo dynamic
properties like adiabatic compressibility (s), which can be
utilized as a qualitative guide to predict the extent of complex
formation in binary liquid mixtures. There are different
theories available to predict the properties of pure liquids.
The parameters obtained in such a study are used in turn to
derive an insight into the molecular interactions present in
such systems. Ultrasonic velocity has been subject of active
interest during the recent years [5-7]. Nomoto and co-
researchers made successful attempts to evaluate the sound
velocity in binary mixtures. In the present communication we
focus on the ultrasonic behavior of liquid mixtures at 300.15
K temperature with Aniline as the base and few Esters like
Ethyl Acetate, Methyl Acetate and Amyl Acetate as mixtures.

2. EXPERIMENTAL: Ultrasonic technique has been widely
used for different types of investigation [8].In Pulse Echo
Overlap method a short sinusoidal electrical wave activates
the Ultrasonic transducer. The transducer then produces
sound wave trains into the liquid inside the cell. This cell is
made up of stainless steel which avoids any chemical
reactions between the chemicals and the cell.

The Ultrasonic velocity was measured with the help of
microprocessor based Ultrasonic Pulse Echo Overlap (PEO)
technique supplied by Roop Telesonic, Bombay at 2MHz
frequency. The internal circuit of (ULTRASONIX 4400M) is
designed with full solid state version. Further outstanding
stability and reliability of operation is ensured by dynamic
use of integrated circuit and PCB mounted gold switches. It
has special memory features which enable one to enter testing
procedures like angle and type of transducer for permanent
storage and direct digital read out of Ultrasonic velocity up
to an accuracy of ±1m/s. The Pulse Echo Overlap (PEO)
method is very versatile and highly accurate technique for
measuring the velocity of the ultrasonic waves in materials
of liquids and solids structures. A highly absolute accuracy
is obtained from this system, since the method is capable of
accurately measuring from any cycle of one echo to the
corresponding cycle of the next echo.  The PEO method is
able to handle diffraction (beam spreading) and phase
correction properly, so that absolute accuracy of the PEO
method may exceed the accuracy of most of the other
methods. However, precision of some other methods is better
than PEO method.  Ravinder Reddy, B and Linga Reddy, D
(1999) improved and used this technique to measure the
velocities and attenuations in liquids and solids.

The PEO method may operate either with transducer bonded
to the specimen or directly with RF bursts.  On the negative
side, because of transducer effects, the leading cycles of
successive echoes are attenuated and trailing cycles are burst
up, so that great care has to be taken to obtain proper cycle
for cycle match.  The phase correction and identification of
cycles are to be taken properly which is mentioned in Pulse
Superposition technique. The densities of all the mixtures
have been determined with 10ml. specific gravity bottle and
mass (m) of a given volume of the liquid is determined by
using a single pan opto-electrical balance. The results of the
densities are accurate to ±0.5%.The refractive index (n) of
the mixture has been determined using an Abbe Refractometer
(Model SER no.86002, Advanced Research Instruments
Company, New Delhi) with an accuracy of ±0.2%.
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3. RESULTS AND DISCUSSION: Ultrasonic velocity
decrease in Aniline-Methyl Acetate, Aniline-Ethyl Acetate,
Aniline-Amyl Acetate (Table-1).Ultrasonic velocity is larger
in Aniline-Amyl Acetate the reason being that Amyl Acetate
is more alcoholic. Aniline is a basic component and possesses
less number of H+ ions which causes for freer movement of
Ultrasonic waves through the medium. Therefore Ultrasonic
velocity increases with respect to the increase in Aniline
concentration. The density values decrease with respect to
the increase in Ester concentration in all the systems. The
density values are lesser in Aniline-Amyl Acetate system
and larger in Aniline-Methyl Acetate system. The order of
densities is Amyl Acetate < Ethyl Acetate < Methyl Acetate.

The primary effect of dissolving an electrolyte is to lower the
compressibility of the solvent. This lowering is attributed to
the influence of the electrostatic field of the ion on the
surrounding solvent molecules and thus the total internal
pressure increases and the solution becomes harder to
compress. Thus the adiabatic compressibility lowering is
caused by an electrolyte at a particular temperature and the
concentration is dependent on the ionic strength of the
solution. Similar results have been obtained for alkali halides
[9-12] mixtures. Thus adiabatic compressibility values
decrease with a decrease in the concentration of Esters. The

refractive index (n) decrease with increase in Ester
concentration and these are reported in tables 1, 2, 3.which
shows that Amyl Acetate>Ethyl Acetate>Methyl
Acetate.Fig.2 show variation of density of alcohols and is in
good agreement with the theory postulated by Rajagopalan
[13-16] The macro dielectric constant (D=Є) is calculated
using the formula which is derived from Maxwell’s theory of
Electromagnetism

D=”n
The hydrogen bonding in Esters makes Esters as solvents.
Esters are miscible in Aniline because of the accepting nature
of H+ bonds. A correlation of ultrasonic velocity (v) with
dielectric constant indicates that there is a decrease in
dielectric constant with increase in ultrasonic velocity (v).
The more polar is the medium larger is the ultrasonic velocity
and hence dielectric constant is larger.

4. Conclusions: Thermodynamical and optical studies are
carried out apart from ultrasonic studies on Methyl Acetate,
Ethyl Acetate, and Amyl Acetate with Aniline over entire
volume component percentage range. It is found that
Ultrasonic velocity increases with increase in Ester
concentration. Refractive index decreases with increase in
concentration of Esters.

Table (1) Ultrasonic velocity (v), density (ρ), adiabatic compressibility (βs), Refractive index (n),  Macro dielectric constant
(Є) of Binary mixture of Aniline in Methyl Acetate at 300.15 K

Volume Component Percentage Ultrasonic Density Adiabatic Refractive Macro dielectric
Velocity (ρ) compressibility  index(n) constant(Є)

Aniline Methyl Acetate (v)m/s 10-3kg/m3 (βs)10-10 m 2N-1

\90 10 1502 1.0182 4.354 1.515 1.2308
80 20 1439 1.0068 4.799 1.509 1.2284
70 30 1407 1.0053 5.026 1.503 1.2259
60 40 1370 0.9962 5.335 1.486 1.219
50 50 1327 0.9820 5.765 1.483 1.2177
40 60 1285 0.9784 6.171 1.468 1.219
30 70 1240 0.9718 6.692 1.450 1.2041
20 80 1200 0.9521 7.235 1.414 1.1891
10 90 1150 0.9450 7.935 1.365 1.1811

Table (2) Ultrasonic velocity (v), density (ρ), adiabatic compressibility (βs), Refractive index (n), Macro dielectric constant
(Є) of Binary mixture of Aniline in Ethyl Acetate at 300.15 K

Volume Component Percentage Ultrasonic Density Adiabatic Refractive Macro dielectric
Velocity (ρ) compressibility  index(n) constant(Є)

Aniline Ethyl Acetate (v)m/s 10-3kg/m3 (βs)10-10 m 2N-1

90 10 1502 1.0095 4.391 1.576 1.2503
80 20 1457 1.0017 4.704 1.545 1.2429
70 30 1412 0.9905 5.064 1.543 1.2421
60 40 1373 0.9879 5.371 1.514 1.2325
50 50 1329 0.9853 5.748 1.501 1.228
40 60 1288 0.9717 6.206 1.486 1.2108
30 70 1244 0.9489 6.812 1.478 1.2105
20 80 1203 0.9289 7.441 1.464 1.184
10 90 1153 0.9243 8.143 1.395 1.171
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Table (3) Ultrasonic velocity (v), density (ρ), adiabatic compressibility (βs), Refractive index (n), Macro dielectric constant
(Є) of Binary mixture of Aniline in Amyl Acetate at 300.15 K

Volume Component Percentage Ultrasonic Density Adiabatic Refractive Macro dielectric
Velocity (ρ) compressibility index(n) constant(Є)

Aniline Amyl Acetate (v)m/s 10-3kg/m3 (βs)10-10 m 2N-1

90 10 1504 1.0142 4.359 1.573 1.2541
80 20 1460 1.0097 4.649 1.554 1.2465
70 30 1417 0.9781 5.095 1.548 1.2441
60 40 1390 0.9641 5.368 1.520 1.2328
50 50 1348 0.9520 5.782 1.509 1.2284
40 60 1301 0.9423 6.274 1.497 1.2235
30 70 1278 0.9208 6.346 1.483 1.2177
20 80 1240 0.9023 7.164 1.462 1.191
10 90 1203 0.8906 7.761 1.414 1.1891

Figure 1.
Aniline Volume
Component vs

Ultrasonic
Velocity

Figure 2.
Aniline Volume
Component vs

Density

Figure 3.
Aniline
Volume
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Compressibility

Figure 4.
Aniline Volume
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 vs Refractive

Index

Figure 5.
Aniline
Volume

Component vs
Macro

Dielectric
Constant
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AGRO-TECHNIQUES FOR MAXIMIZING FODDER COWPEA PRODUCTION
Bhavya, M. R*., Palled, Y. B., Halikatti, S. I. and Naveen Kumar, B. T.

Department of Agronomy, University of Agricultural Sciences, Dharwad-580 005

ABSTRACT : The experiment was conducted at the Main Agricultural Research Station, University of Agricultural Sciences,
Dharwad during kharif 2011. The results indicated that, a seed rate of 50 kg ha-1 recorded significantly  higher green forage
yield (38.51 t ha-1) and dry forage yield (5.34 t ha-1) over other level of seed rates. There was an increased green forage yield
and dry forage yield with a seed rate of 50 kg ha-1 to the tune of 7.56 per cent and 2.49 per cent respectively over 30 kg seeds
ha-1, 2.53 per cent and 0.75 per cent respectively over 40 kg seeds ha-1 and 4.33 per cent and 2.69 per cent respectively over
60 kg seeds ha-1. A fertilizer level of 25 kg N and 50 kg P2O5 ha-1 recorded significantly higher green forage  (38.04 t ha-1)
and dry forage yield (5.35 t ha-1). Application of 25 kg N and 50 kg P2O5 ha-1 increased the green forage yield and dry forage
yield to an extent of 3.68 per cent and 2.69 per cent respectively over15: 30 kg N: P2O5 ha-1, 3.22 per cent  and 2.29 per cent
respectively over 35: 70 kg N:P2O5 ha-1. The combination of 50 kg seed rate ha-1 and 25:50 kg N:P2O5 ha-1 recorded higher
green forage (39.72 t ha-1) and dry forage yield (5.52 t ha-1) compared to all other treatment combinations. There was an
increased green forage yield and dry forage yield with 50 kg seed rate ha-1 and  25:50 kg N:P2O5 ha-1 to the tune of 6.63 per
cent and 4.74 per cent respectively over recommended treatment combination (30 kg seeds ha-1 and 15:30 kg N:P2O5  ha-1).
Key words : Green forage yield, dry forage yield, fodder cowpea seed rate, fertilizer level.

1. INTRODUCTION: Agriculture and animal husbandry in
India are interwoven with the intricate fabric of the society in
cultural, religious and economical ways as mixed farming and
livestock rearing forms an integral part of rural living.
Although the contribution of agricultural sector in the Indian
economy is steadily declining (from 36.4% in 1982-83 to 18.5%
in 2006-07), the agriculture and livestock sector still provides
employment to 52% of the work force. Livestock provides
draught power, rural transport, manure, fuel, milk and meat.
Most often, livestock is the only source of cash income for
subsistence farms and also serves as insurance in the event
of crop failure. Further, global energy crisis will lead to
utilization of livestock-based bioenergy as well as waste
recycling for organic manure and organic forage production
for quality animal products.

India supports nearly 20% of the world livestock and 16.8%
human population on a land area of only 2.3%. It is leader in
cattle (16%) and buffalo (55%) population and has world’s
second largest goat (20%) and fourth largest sheep (5%)
population. The 17th Livestock Census (2003) has placed the
total livestock population at 485 million and that of poultry
birds at 489 million. Total population is expected to grow
1.23% in the coming years. There is a shift in composition of
livestock towards small ruminants due to natural resource
degradation in arid and semi-arid regions and high growth in
meat sector. Buffalos and goats are becoming more important
in India. India’s milk production has grown from 43 million
tonnes in 1983 to 101 million tonnes in 2006-07. India stands
first in milk production besides being self-sufficient in meat
and poultry, the livestock productivity is low, providing
limited resource returns. Further, the consumption of milk,
meat and eggs on a per capita basis is still below the
recommendations of World Health Organization (WHO).The
availability of milk per head per day in the country in only
178 g against the norm of 250 g. Similarly, the consumption of

eggs and meat is only 35 and 800 g per head per year against
the norm of 180 eggs and 11 kg respectively. Compared to
productivity in other parts of the world, India’s livestock
sector offers considerable scope for enhancement. Our cattle
and buffalo produce less than 1,000 kg of milk per lactation
as compared to 4,500 kg in Europe, more than 7,000 kg in the
United States and 10,000 kg in Israel. The low productivity
of livestock is a matter of concern. This is mainly due to
inadequate supplies of quality feeds and fodder. Inclusion
of fodder legumes in livestock ration and adoption of best
agro-techniques like growing of high yielding varieties, seed
rate / planting density, nutrient management, irrigation etc.,
are helps to adequate supplies of quality feeds and fodder
to livestock.

Cowpea (Vigna unguiculata (L.) Walp.) is one of the
important food/fodder legumes and a valuable component
of the traditional cropping systems in the semi-arid tropics
covering Asia, Africa, Central and South America. It makes a
valuable contribution towards human food and livestock
fodder and its dual-purpose character makes it a very
attractive crop where land is becoming scarce. Being a
drought tolerant and warm weather crop, cowpea is well-
adapted to the semi-arid regions of the tropics where other
food legumes do not perform well. Cowpea has the unique
ability to fix atmospheric nitrogen through its nodules and
grows well even in poor soils with more than 85% sand, less
than 0.2% organic matter and low levels of phosphorus. Also,
it is shade tolerant and therefore, compatible as an inter-
crop with maize, millet, sorghum, sugarcane and cotton as
well as with several plantation crops. Coupled with these
attributes, its quick growth and rapid ground cover checks
soils erosion, and root decay in situ produces nitrogen-rich
residues that improve soil fertility and structure. Together,
these characteristics have made cowpea an important
component of subsistence agriculture particularly in the dry
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savannas of the sub-Saharan Africa (SSA). Cowpea is equally
important as a nutritious fodder for livestock. Recently,
reviewed the literature on the use of cowpea haulms as fodder
in different parts of the world. In West Africa, the mature
cowpea pods are harvested and the haulms are cut whilst
still green and rolled into small bundles containing leaves
and vines. These bundles are stored on roof tops or on tree
forks for use and for sale as ‘Harawa’ (feed supplement) in
the dry season, making cowpea fodder a key feed resource in
crop-livestock systems. On a dry weight basis, the price of
cowpea fodder ranges between 50 to 80% of the grain price.
Fodder, therefore, constitute an important source of income.
The nutritive value of cowpea grain, leaves and haulms is
very high. The crude protein content ranges from 22 to 30%
in the grain and leaves on a dry weight basis, and from 13 to
17% in the haulms with a high digestibility and low fibre
level.

In agro-techniques, seed rate and fertilizer management are
most important aspects. These includes maintenance of
optimum plant density which not only utilizes moisture and
nutrients more effectively but also avoids excess competition
among the plants and fertilizer management includes proper
application of macro- and micro-nutrients to get maximum
quality forage in nutrient deficient soils. Nitrogen and
phosphorous enhances early crop growth and root
development. However, to exploit the maximum output from
any plant type, an efficient fertilizer management is an integral
component of agricultural strategy which aims at boosting
the production and quality of crops to which cowpea is no
exception. However, keeping these points in views the
present investigation was carried out to maximize the fodder
cowpea production.

2. MATERIAL AND METHODS: The field trial using fodder
cowpea (Vigna unguiculata L.) variety Swad (DFC-1) was
conducted at Dairy Unit, Main Agricultural Research Station
(MARS), University of Agricultural Sciences, Dharwad,
Karnataka, India in 2011 Kharif seasons. Soil texture was
sandy loam and having the following characteristics: Sand
67%; pH 7.8; organic carbon 0.32%; EC 0.20 dS m-1; available
N 378 kg N ha-1; 47 kg P ha-1 and 266 kg K ha-1. Cowpea seeds
previously inoculated with the specific strain of Rhizobium
(375 g ha-1) were sown on the third week of June at 30 cm row
interval. The variety ‘Swad’ (DFC-1) was released from
University of Agricultural Sciences, Dharwad during 1988.
Special features of fodder cowpea variety ‘Swad’ are given
in Table 1 (Ramesh Babu et al., 1997).

The experimental design was complete randomized block
design with factorial concept in three replicates. Treatments
were combination between 4 seed rates and 3 fertilizer levels.
The experimental treatments can be described as follows:

I. Seed rate (S)
S1 - Seed rate @ 30 kg ha-1

S2 - Seed rate @ 40 kg ha-1 (Recommended)
S3 - Seed rate @ 50 kg ha-1

S4 - Seed rate @ 60 kg ha-1

II. Fertilizer level (F)
F1 - 15 : 30 kg N: P2O5 ha-1 (Recommended)
F2 - 25 : 50 kg N: P2O5 ha-1

F3 - 35 : 70 kg N: P2O5 ha-1

III. Treatment combinations

1. S1F1 7. S3F1
2. S1F2 8. S3F2
3. S1F3 9. S3F3
4. S2F1 10. S4F1
5. S2F2 11. S4F2
6. S2F3 12. S4F3

The seeds were dibbled and covered with soil immediately
after sowing and crop was supplied with well decomposed
FYM at the rate of 7.5 t ha-1 two weeks prior to sowing of the
crop. -Entire dose of nitrogen and phosphorus in the form of
Urea and Diammonium Phosphate (DAP) was mixed in
quantities as per treatments and the fertilizer mixture was
applied at the time of sowing. Small furrow was opened 5 cm
away and 5 cm deep from the seed line and the fertilizer
mixture was applied in a continuous band. The fertilizer was
covered with soil immediately after application. The crop
from net plot area at early pod formation stage (60 DAS) was
harvested treatment wise and the fresh weight of fodder was
recorded separately. Harvesting was done on August 22,
2011.

The data on green forage yield was recorded on the basis of
green forage yield per plot, green forage yield in tonnes per
ha was calculated. Dry forage yield was calculated based on
dry matter content obtained by drying known quantity of
green forage from each plot in hot air oven at 70°C to a
constant weight.

3. RESULTS AND DISCUSION: The yield is the net result
of interplay of various metabolic activities taking place at
different growth stages and plant parts, which is largely
influenced by the environmental factors. The agro-techniques
to modify the environment; thereby help the crop to exploit
the available resources to achieve higher production. Thus,
maximum yields are obtained when the optimum conditions
are provided for the crop growth. Maintaining optimum plant
population per unit area, applying optimum quantity of
fertilizers at proper time are some of the important components
in improved agro-techniques, which aim at increasing the
yield, besides an optimum time sowing, suitable soil and
moisture conservation and plant protection measures.

Leguminous fodder crops which are known for their quality
provides supplementary proteins. Among different
leguminous fodder crops, cowpea [Vigna unguiculata (L.)



805TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Walp.] is one of the important fodder crop which produces
substantially higher biomass and protein yield per hectare.

3.1 Weather: Crop growth mainly depends on the environme
ntal factors and thereby influences the yielding potentiality
of the crop. The metrological data (Table 2) revealed that
during the experimental year 2011, the total rainfall received
was 922.7 mm. This was 118.3 mm higher than the average
normal rainfall (804.4 mm) for past 60 years (1950-2010). A
rainfall of 252.6 mm was recorded during the period of
experimentation (June 21st to August 22nd, 2011). The rainfall
was adequate and well distributed for better growth and
development of crop. The mean maximum temperature
recorded during experimentation was in the range from 26.2
oC (August - 2011) to 35.2 oC (March - 2011), while the minimum
temperature was in the range from 12.5 oC (January - 2011) to
21.3 oC (June - 2011) and relative humidity ranged from 44 per
cent (March -2011) to 87 per cent (August - 2011). Temperature
and relative humidity during the period of experimentation
were conducive to the growth and development of cowpea.
The crop did not experience abiotic and biotic stress during
any of its growth stage.

3.2 Effect of seed rate: Seed rate is one of the most important
factor which determines the yield and quality of fodder crops.
Maximum yield can be obtained at the density where
competition between the plants is minimum. This can be
achieved by the optimum plant density which not only utilizes
moisture and nutrients more effectively but also avoids
excess competition among the plants.

As per the plant population dynamics, yield is the product of
single plant yield and plant population. Single plant yield is
related to the competition for growth plant resources viz.
moisture, nutrients and light between the same or different
plant species. At lower plant population single plant yield
will be more due to lesser interplant competition. While, in
higher plant population interplant competition will be higher
resulting lower single plant yield and thus low yield inspite
of higher plant population.

In the present investigation the green forage yield (38.51 t
ha-1) and dry forage yield (5.34 t ha-1) were significantly higher
at 50 kg seeds ha-1 (Table 3 and 4, respectively) over other
level of seed rates. There was an increased green forage
yield and dry forage yield with a seed rate of 50 kg ha-1 to the
tune of 7.56 per cent and 2.49 per cent respectively over 30
kg seeds ha-1, 2.53 per cent and 0.75 per cent respectively
over 40 kg seeds ha-1 and 4.33 per cent and 2.69 per cent
respectively over 60 kg seeds ha-1. The higher green forage
yield with 50 kg seeds ha-1 was mainly attributed to most
efficient utilization of all the resources and optimum number
of plants per hectare compared to lower and higher level of
seed rate.

The increase in forage yield with the optimum seed rate (50
kg ha-1) can be attributed to the optimum values of growth

components like, plant height, number plants per meter row
length, leaf area plant-1 and leaf area index at all the growth
stages.

The results are in conformity with the findings of Tsigewoin
and Agarwal, 2000, Tsigewoin et al., 2003, Amarnath, 2001,
Kurubetta, 2006 and Naim et al., 2011.

3.3 Effect of fertilizer level: Balanced use of fertilizer plays
a pivotal role in increasing the productivity of fodder cowpea.
Nitrogen and phosphorous have been reported to play an
important role in enhancing the forage yield of pulse crop.
Though, the cowpea being a legume crop fixes atmospheric
nitrogen, application of lower doses of N in the initial stage
was found beneficial (Arya and Singh, 1996). Application of
phosphorous helps in better root development and thus,
resulting in higher productivity (Babu Ram et al, 2008).

In the present investigation green forage and dry forage
yield (Table 3 and 4, respectively) were significantly
influenced by fertilizer level. Significantly higher green forage
yield (38.04 t ha-1) was obtained with the application of 25 kg
N and 50 kg P2O5 ha-1. Application of 25 kg N and 50 kg P2O5
ha-1 increased the green forage yield to an extent of 3.68 per
cent and 3.22 per cent over the application of 15:30 kg N:P2O5
ha-1 and 35:70 kg N: P2O5 ha-1 respectively. Similar trend was
noticed with respect to dry forage yield. Significantly higher
dry forage yield (5.35 t ha-1) was obtained with the application
of 25 kg N and 50 kg P2O5 ha-1. The increase in dry forage
yield at 25:50 kg N:P2O5 ha-1 was to an extent of 2.69 per cent
and 2.29 per cent over 15:30 kg N:P2O5 ha-1 and 35:70 kg
N:P2O5 ha-1 respectively.

The improvement in green forage and dry forage yield at
optimum level of fertilizer 25 kg N and 50 kg P2O5 ha-1 were
attributed to higher values of growth parameters such as
plant height, stem diameter, number of branches plant-1,
number of leaves plant-1, leaf area index (LAI) and leaf area
duration.

The results agree with the findings of Singh and Singh (2000),
Indoria et al. (2005) and Indoria and Majumdar (2007), Babu
Ram et al. (2008) and Hasan et al. (2010).

3.4 Interaction between seed rate and fertilizer level: A
treatment combination of S3F2 (50 kg seeds ha-1 and 25:50 kg
N:P2O5 ha-1) recorded higher green forage (39.72 t ha-1) and
dry forage yield (5.52 t ha-1) compared to all other treatment
combinations (Table 3 and 4, respectively). There was an
increased green forage yield and dry forage yield with S3F2
to the tune of 6.63 per cent and 4.74 per cent respectively
over recommended treatment combination (S2F1 – 30 kg seeds
ha-1 and 15:30 kg N:P2O5  ha-1). The higher green forage yield
with treatment combination of S3F2 is mainly due to optimum
values of growth and yield components like plant height,
number of plants per meter row length and green forage yield
per meter row length.
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Table 1. Special features of fodder cowpea variety Swad (DFC-1)

SI. No. Particulars Swad (DFC-1)
1. Plant height (cm) 89.93
2. No. of branches per plant 6.70
3. Days to 50 per cent blooming 59.20
4. Green forage yield (t ha-1) 35.14
5. Dry fodder yield (t ha-1) 6.33
6. Leaf to stem ratio (dry matter basis) 0.138
7. Crude protein (%) 14.2
8. Crude fiber (%) 23.6
9. Soluble carbohydrates (%) 35.2
10. Total ash (%) 12.1

Table 2. Mean monthly meteorological data for the experimental year 2011 and the mean of past 60 years (1950-2010) as
recorded at the Meteorological Observatory, Main Agricultural Research Station, UAS, Dharwad (Karnataka)

Month Rainfall (mm)       Temperature (°C)                      Relative humidity (%)
Actual Normal* Deviation Maximum Minimum Actual Normal*

Actual Normal* Actual Normal*
January 0.0 0.0 -0.0 29.2 28.7 12.5 14.1 59 65
February 21.6 0.7 20.9 30.8 31.6 14.0 16.6 48 54
March 0.8 15.0 -14.2 35.2 34.9 18.6 19.7 44 64
April 77.4 41.5 35.9 34.5 36.6 20.3 20.1 57 78
May 66.6 65.7 0.9 34.7 35.2 21.2 30.0 61 76
June 194.0 107.5 86.5 27.5 30.2 21.3 21.7 84 86
July 131.0 137.7 -6.7 26.9 27.3 20.6 20.9 85 89
August 124.2 150.5 -26.3 26.2 27.2 20.7 20.2 87 89
September 82.8 132.3 -49.5 28.1 27.9 19.9 20.0 80 87
October 219.7 97.6 122.1 29.9 29.5 19.5 18.7 73 79
November 4.6 53.5 -48.9 29.8 28.9 15.8 15.9 55 74
December 0.0 2.3 -2.3 27.8 27.8 13.7 13.2 57 69
Total 922.7 804.4 118.3
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Note: Total rainfall during the crop growing season (June 21st to August 22nd) 252.6 mm (Normal). Total rainfall during the
calendar year (January to December) = 804.4 mm (Normal), 922.7 (Actual)
* - Normal values are average of 60 years (1950-2010)

Table 3. Influence of agro-techniques on green forage yield (t ha-1) of fodder cowpea at harvest

Seed rate (S)                                                                   Fertilizer level (F)
F1 = 15:30 kg N : P2O5 ha-1 F2 = 25:50 kg N : P2O5 ha-1 F3 = 35:70 kg N : P2O5 ha-1 Mean

S1 = 30 kg ha-1 34.67 36.73 35.99 35.80
S2 = 40 kg ha-1 37.25 38.18 37.25 37.56
S3 = 50 kg ha-1 37.90 39.72 37.90 38.51
S4 = 60 kg ha-1 36.92 37.54 36.27 36.91
Mean 36.69 38.04 36.85

S.Em± C.D. at 5%
Seed rate (S) 0.43 1.25
Fertilizer level (F) 0.37 1.09
S x F 0.74 NS
NS = Non-significant

Table 4. Influence of agro-techniques on dry forage yield (t ha-1) on fodder cowpea at harvest

Seed rate (S)                                                    Fertilizer level (F)
F1 = 15:30 kg N : P2O5 ha-1 F2 = 25:50 kg N : P2O5 ha-1 F3 = 35:70 kg N : P2O5 ha-1 Mean

S1 = 30 kg ha-1 5.20 5.25 5.18 5.21
S2 = 40 kg ha-1 5.27 5.39 5.23 5.30
S3 = 50 kg ha-1 5.27 5.52 5.23 5.34
S4 = 60 kg ha-1 5.11 5.23 5.26 5.20
Mean 5.21 5.35 5.23

S.Em± C.D. at 5%
Seed rate (S) 0.03 0.08
Fertilizer level (F) 0.02 0.07
S x F 0.05 NS

ROLE OF KRISHI COMMUNITY RADIO IN DEVELOPMENT OF FARM WOMEN
Sneha Talwar, Manjunath, L. and Shambulingappa, B. G.

University of Agricultural Sciences, Dharwad

The present study on purpose of listening and perceived usefulness of Krishi Community Radio Programmes by farm
women was conducted in Dharwad district during 2010-11. Based on purposive random sampling procedure 120 farm
women were interviewed using the structured interview schedule. It can be observed that 39.17 per cent of women
had medium level of awareness about the programmes while 31.67 per cent of them had low level and 29.17 per cent
of them had high level of awareness about krishi community radio programmes. The findings of the study indicated
that 38.83 per cent of the respondents had medium level of listening behaviour where as 35.00 per cent and 26.67 per
cent of them exhibited low and high level of listening behaviour respectively. The results showed that very high per
cent of the farm women (90.00%) listening krishi community radio programmes for getting information on various
aspects, 65.00 per cent for education, and 55.83 per cent to listen voice of their own community. Fifty five per cent
likes for its mode of presentation as krishi community radio broadcast programs in north-kannada style, 28.33 per
cent listen for time pass, while some of the respondents (27.50) expressed that they need programmes on
entertainment. Krishi Community Radio is community owned, functionally autonomous; programmes broadcasted by
Krishi Community Radio are in Kannada in North Karnataka style. The detailed analysis of individual’s perception
about usefulness of Krishi Community Radio programmes revealed that among the opinions, education for better
living ranked at the top followed by knowledge about agriculture, increase knowledge, information on home
improvements, education on health, knowledge on social issues, news and information, entertains and gives happiness.
Community Radio is an independent and nonprofit development communication tool that facilitates democratization
of the air waves for the benefit of the common people.

NS = Non-significant
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Introduction: Information and entertainment are now
ingredients of human development along with food, clothing
and shelter. Among many other sources of mass
communication Radio is one of the cheapest medium available
in almost all families of rural area, which is very easy to reach
to people with required information and is the main source of
news and entertainment for most of India. All India Radio is
in the top tier of radio coverage, as it is the public service
broadcaster. Private FM Radio Stations have now become
the second tier. Community Radio promises to be the third
tier, closest to the people. Just hearing themselves on radio
is an empowering experience for people, who realize that this,
truly, can be their own voice and help them get a better deal
from the government and other agencies or groups.

A community radio station is one that is operated in the
community, for the community, about the community and by
the community. UNESCO has defined community radio as a
medium that gives voice to the voiceless, which serves as a
mouthpiece of the marginalized and is at the heart of
communication democratic processes within societies. Setting
up of successful community radios can help to empower and
give a voice to the people of India, and in turn strengthen the
tenets of democracy. It has proved to be a vital tool in
strengthening the ‘Right to Freedom of Speech and
Expression’.

Community radio is a type of radio service that offers a third
model of radio broadcasting beyond commercial and public
service. Community stations can serve geographic
communities and communities of interest. Community Radio
Stations are operated, owned, and driven by the communities
they serve. Community radio is not-for profit and provides a
mechanism for facilitating individuals, groups, and
communities to tell their own diverse stories, to share
experiences, and in a media rich world to become active
creators and contributors of media. Here an attempt has been
made to know the awareness of farm women about FM, krishi
community radio programmes, their listening behavior and
to study the purpose of listening and usefulness of krishi
community radio programmes as perceived by farm women.

Material and Methods: The research study was carried out
in Dharwad district of Karnataka state, during 2010-11, 8
villages of Dharwad taluk namely Yettinagudda, Narendra,
Mangalagatti, Amminabavi, Marewad, Chikkamalligawada,
Mandihal and Mugad were selected randomly, as Krishi
Community Radio Station, University of Agricultural
Sciences, Dharwad is locating here and also coverage of this
station is more in Dharwad taluk. From these villages a list of
120 farm families who possess radio sets either self owned or
those given by University of Agricultural Sciences, Dharwad
and those who listen to the Krishi Community Radio
Programmes in each selected villages was prepared. From
each of these families active women were selected.

In view of the objectives and variables set for the study,
structured interview schedule was pre-tested in a non
sampling area. After necessary modifications based on pre-
tested results, the finalized interview schedule was used for
collecting the data collections. The data were collected
through personally interviewing the respondents with the
help of a structured interview schedule developed for the
purpose. The data collected was scored, tabulated and
analyzed by using suitable statistical tools such as frequency,
percentage, mean and standard deviation. Finally the
appropriate inferences were drawn at each level of
interventions to arrive the final results.

Results and Discussion: It can be observed from Table 1
that 39.17 per cent of women had medium level of awareness
about the programmes while 31.67 per cent of them had low
level and only 29.17 per cent of them had high level of
awareness about krishi community radio programmes.  This
might be due to the fact that still Krishi Community Radio
Station was in infant stage, day by day getting popular in
that locality. Majority of the programmes broadcasted were
for women only, covering health aspects, nutritional aspects,
their regular exposure to krishi community radio programmes
would increase the awareness about krishi community radio
programmes. This is in partially agreement with the findings
of Rajasekaran (2000).

The findings of Table 2 showed that 38.33 per cent of the
respondents had medium level listening behaviour, 35.00 per
cent and 26.67 per cent of them exhibited low and high level
of listening behaviour respectively. The reason for having
medium level listening behaviour is that they may not find
leisure time, inconvenient time of broadcast and they may
not be interested to listen all the programmes.

From the contents of Table 3 it could be observed that very
high per cent of the farm women (90.00%) were listening
krishi community radio programmes for getting information
on various aspects, 65.00 per cent for education, and 55.83
per cent to listen voice of your own community. Fifty five
per cent likes for its mode of presentation as krishi community
radio broadcast programs in north kannada style, 28.33 per
cent listen for time pass, while some of the respondents
(27.50) expressed that they need programmes on
entertainment. Krishi Community Radio is community owned,
functionally autonomous; programmes broadcasted by Krishi
Community Radio are in Kannada in North Karnataka style.
During the day time rural women were busy in their activities.
Some of them expressed that they were not willing to listen
to the educational or informative programmes, so they
interested in listening entertainment programmes.

The detailed analysis of individual’s perception about
usefulness of Krishi Community Radio programmes
presented in Table 4, revealed that among the opinions,
education for better living ranked at the top, second highest
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score was recorded under knowledge about agriculture
followed by increase knowledge, information on home
improvements, education on health, knowledge on social
issues, news and information, entertains and gives happiness.
Maximum number of the respondents opined that krishi
community radio programmes were useful as these
programmes would educate for  better living, gives knowledge
about agriculture, Increases knowledge, provides Information
on home improvements, educates people on health, makes
aware of social issues, broadcasts news and information,
also entertains the people and gives happiness. Education
for better living opinion was accorded the first rank among
above mentioned opinions regarding usefulness followed
by.

The finding of this study gets the support of findings reported
by Nirmal (2003), Singh and Upadhyay (2006), Singh et al.
(2010), Sadaqath and Mariswamy (2007).

Conclusion: Community radio, in essence is a type of radio
service that caters to the interests of a certain area,
broadcasting material that is popular to a local audience throu

gh participatory based knowledge sharing. In a pluralistic
society, like India, it encourages the specific community’s
social, cultural and political identity by operating with the
community and for the community’s welfare.

It could be concluded from the present study, based on
listeners’ opinion that krishi community radio programmes
were really useful in their day to day life, as these programmes
would educate them for better living, increases their existing
knowledge about agriculture, gives information on home
improvements, educates on health aspects, provides
knowledge on social issues, news and information,
entertains and gives happiness. There is evidence that high
per cent of the farm women (90.00%) listening krishi
community radio programmes for getting information on
various aspects. As, the community radio is still evolving it
might be possible that in the near future, we will witness its
various new forms which will be technologically more
superior as well as user friendly. Well whatever the case may
be, community radio has proved to be one of the cheapest
medium of communication at the grass-root level.

Table 1. Listener’s awareness level of krishi community
radio programmes

                                                                                                           (n=120)

Sl. No. Category Respondents
Number %

1 High 35 29.17
2 Medium 47 39.17
3 Low 38 31. 67

Table 2. Listening behaviour of farm women towards
Krishi Community Radio  programmes

(n=120)
Sl. No. Category Respondents 

Number %
1 High 32 26.67
2 Medium 46 38.33
3 Low 42 35.00

Table 3. Purpose of listening Krishi Community Radio
programmes by farm women

                                                                                                                                         (n=120)

Sl. No. Category Respondents
Number %

1 Education 78 65.00
2 Information 108 90.00
3 Entertainment 33 27.50
4 Time pass 34 28.33
5 To listen voice of their own

community 67 55.83
6 For its mode of presentation 66 55.00

Multiple responses are possible

Table 4. Perceived usefulness of krishi community radio programmes by farm women
          (n=120)

Sl.   Scores Weighted
No. Uses 1 2 3 4 5 6 7 8 Scores Rank 
1 Education for better 39 39 30 10 2 d d d 823 I 

living (32.50) (32.50) (25.00) (8.33) (1.67) “ “ “
2 Knowledge about 37 21 34 28 “ “ “ “ 787 II 

agriculture (30.83) (17.50) (28.33) (23.33) “ “ “ “
3 Increases knowledge 35 20 26 36 3 d d d 768 III 

(29.17) (16.67) (21.67) (30.00) 2.50 “ “ “
4 Information on home  5 31 13 21 22 17 5 6 595 IV 

improvements (4.17) (25.83) (10.83) (17.50) (18.33) (14.17) (4.17) (5.00)
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5 Education on health 4 9 17 20 40 18 4 8 527 V 
(3.33) (7.5) (14.17) (16.67) (33.33) (15.00) (3.33) (6.67)

6 Knowledge on social d d d 1 48 50 21 0 389 VI 
issues “ “ “ (0.83) (40.00) (41.67) (17.50) 0

7 News & Information “ “ “ 4 4 35 70 7 288 VII 
d d d (3.33) (3.33) (29.17) (58.33) (5.83)

8 Entertains & gives “ “ “ “ 1 “ 20 99 143 VIII 
happiness “ “ “ “ (0.83) “ (16.67) (82.50)

Note: Multiple responses are possible
          Figures in the parenthesis indicate percentage to their respective total
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THYROID DYSFUNCTION IN ANIMALS -AN OVERVIEW
Priyankaa, bSuhasini. K, bJayashree Pattar, and cVidhya, M.K

 aDepartment of Teaching Veterinary Clinical Complex, Veterinary College, Hassan, bDepartment of Veterinary
Pharmacology and Toxicology, Veterinary College, Bangalore, cDepartment of Animal Husbandry and Veterinary

services, Bhagalkot

Thyroid gland is important endocrine gland and it secrets mainly two principal hormones, thyroxine (T4) and
triiodothyronine (T3) which are required for homeostasis of all cells, influence cell differentiation, growth and development
of CNS, skeletal systems, also important for erythropoiesis, regulation of cholesterol synthesis and degradation.
Thyroid hormone play important role in basal metabolic rate and calorigenesis, has positive ionotropic and positive
chronotropic effects on heart. Dysfunction of thyroid gland is mainly by variety of factors like genetic, breed, gender,
diet and many drugs etc., results in various disorders like hypothyroidism, hyperthyroidism and thyroid adenomas,
hence treating and diagnosis of these disorders is very challenging, hence the present review mainly discussed on
various etiopatholgical factors causing thyroid dysfunction, clinical signs, diagnosis and treatment of thyroid dysfunction
in various animals.
Thyroid gland is important endocrine gland and it secrets
mainly two principal hormones, thyroxine (T4) and
triiodothyronine (T3) which are required for homeostasis of
all cells, influence cell differentiation, growth and
development of CNS, skeletal systems, also important for
erythropoiesis, regulation of cholesterol synthesis and
degradation. Thyroid hormone play important role in basal
metabolic rate and calorigenesis, has positive ionotropic and
positive chronotropic effects on heart

Hypothalamic-Pituitary-Thyroid Axis
Biosynthesis of T4 and T3 : The process includes, Dietary
iodine (I) ingestion ’! Active transport and uptake of iodide
(I-) by thyroid gland ’! Oxidation of I- and iodination of
thyroglobulin (Tg) tyrosine residues ’! Coupling of
iodotyrosine residues (MIT and DIT) to form T4 and T3    and
proteolysis of Tg with release of T4 and T3 into the circulation.
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T4 is prohormone for T3 and is biologically inactive in target
tissues until converted to T3  and it  then becomes the
biologically active hormone responsible for the majority of
thyroid hormone effects. About 41% T4 is converted to T3,
38% is converted to reverse T3 (rT3), which is metabolically
inactive and 21% is metabolized via other pathways, such as
conjugation in the liver and excretion in the bile.

Carriers for Circulating Thyroid Hormones: More than
99% of circulating T4 and T3 is bound to plasma carrier
proteins. Thyroxine-binding globulin (TBG) binds about 75%,
Transthyretin (TTR) also called thyroxine-binding pre-
albumin (TBPA) binds about 10%-15%, Albumin binds about
7%, High-density lipoproteins (HDL) binds about 3%. Plasma
proteins can be affected by physiologic changes, drugs and
disease, changes in TBG concentration influence T4 and T3
levels also determine binding of these hormones. Increased
TBG results increase in total serum T4 and T3 levels and
concentrations of free T4 (FT4), and free T3 (FT3) remain
unchanged. Decreased TBG results decrease in total serum
T4 and T3 levels and concentrations of FT4 and FT3 levels
remain unchanged.

Disorders of Thyroid Function
I. Hypothyroidism: Hypothyroidism is a most common
challenging endocrine disease, prognosis is excellent if
diagnosed accurately and treated appropriately.
Hypothyroidism is a rare disease in cats and common in dogs

Hypothyroidism: Types
1. Primary hypothyroidism: Mainly occurs because of  thyroid
destruction
2. Central or secondary hypothyroidism: It results from
deficient TSH secretion, generally due to sellar lesions such
as pituitary tumor or craniopharyngioma, infrequently is
congenital
3. Central or tertiary hypothyroidism: It results from mainly
deficient TRH release—ie, lesions of pituitary stalk or
hypothalamus,is much less common than secondary
hypothyroidism (Persani et al., 2000)

Etiology:
 A.) Canine primary hypothyroidism: Canine primary
hypothyroidism mainly because of dysfunction of any part
of hypothalamic – pituitary-thyroid – axis, Central
hypothyroidism is rare and mostly it is the acquired cause. It
is heritable in Beagle, Boxers, Great Danes and Borzoi.

Epidemiology: Reported prevalence 0.2%-0.8%, Mean age at
diagnosis is 7 years and range at diagnosis is 0.5-15years.
Great Dane and Doberman are reported to at higher risk.
Neutered males and females are more at risk than intact
animals. In one study reported that there was no association
with breed, gender or neuter status

Pathogenesis:
1. Lymphocytic thyroiditis: Approximately 50% of canine
primary hypothyroidism is due to lymphocytic thyroiditis

and is a immune-mediated disorder. There is multifocal or
diffuse infiltration of thyroid gland by lymphocytes,
macrophages and plasma cells. Clinical signs develop only
when approximately 75% of the gland is destroyed. Grossly
the gland may appear normal or atrophic. Anti-thyroglobulin
antibodies may be detected in 36-50% of affected dogs.

2. Idiopathic follicular atrophy: There is loss of thyroid
parenchyma and replacement by adipose C.T, degeneration
of individual follicular cells occur with exfoliation of cells
into colloid

3. Thyroid neoplasia: Metastasis of thyroid gland and is
less common condition. Dogs remain euthyroid until 75% of
thyroid parenchyma has been destroyed. Lymphocytic
thyroiditis is a risk factor for thyroid neoplasia

4. Iatrogenic causes of hypothyroidism are iodine treatment,
Antithyroid drugs,Surgical thyroidectomy ,Goitrogenic
plants (cabbage, linseed,clover,rapeseed).Because of
presence of accessory thyroid tissue permanent HT is rare
after thyroidectomy.

B.) Secondary hypothyroidism: Pituitary malformation or
neoplasia results in decrease TSH secretion which inturn
cause secondary hypothyroidism.  Distention of thyroid
follicles with colloid and flattening of follicular epithelial cells.
Tertiary hypothyroidism due to deficiency of TRH has yet
to be documented in dog

C.) Congenital hypothyroidism or Cretinism: Rarely
diagnosed in dogs. Major causes are iodine deficiency,
thyroid dysgenesis, dyshormonogenesis. Congenital
hypothyroidism with goiter due to TPO deficiency was
reported as an autosomal recessive trait in toy fox terriers.A
genetic test is available to detect the carriers. Secondary
congenital HT due to isolated TSH / TRH deficiency was
reported in a family of young giant schnauzers and young
boxer.

Developmental iodine deficiency and hypothyroidism impair
the expression of double cortin and neural cell adhesion
molecule (NCAM) 180, leading to nerve fibre malfunction
and thus impairments in hippocampal development and
results in mental disorders (Jian  et al., 2010)

Clinical Signs of Hypothyroidism
 General Clinical Signs : Lethargy, exercise intolerance
,obesity, mental dullness, cold intolerance, diarrhea  and
constipation
Neurological Signs :  Weakness, knuckling, seizures ,ataxia
and facial nerve paralysis
Skin Problems : Alopecia, “Rat” tail, dry brittle coat,pigment
changes in skin and coat, seborrhea,chronic otitis
externa,skin thickening (myxedema), poor wound healing,
persistent infection (pyoderma)
 Eye Problems: Fatty deposits of the cornea,corneal
ulceration,uveitis
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 Reproductive Functions: Cycle irregularities, prolonged
anestrous, cycle cessation, diminished libido, low birth
weights, spontaneous abortions,excessive lactation
(galactorrhea) and testicular atrophy
 Cardiovascular Signs: Abnormally low heart rate
(bradycardia),cardiac arrhythmias
 Blood Disorders : Anemia,elevated cholesterol
levels,coagulation irregularities

Factors affecting thyroid hormone concentrations
Age:  Neonates  were more prone than adult
Breed: Greyhounds and Scottish Deer hounds  are highly
susceptible because of  low thyroid hormone level
 Obesity: usually there is higher level of  T3 and T4
concentrations in obese animals
Systemic illness:  nonthyroidal illnesses usually reduces
thyroid hormone concentrations and were collectively called
as the “euthyroid sick syndrome ( low T3 syndrome)

Drugs and conditions which reduces serum T4 and T3 by
decreasing TBG Levels or Binding of hormone to TBG
Drugs that decrease serum T4 and T3 : Glucocorticoids,
androgens, L-Asparaginase, salicylates, mefenamic acid,
antiseizure medications eg: phenytoin, carbamazepine.
Furosemide, propanolol, sulfonamides, Phenobarbital,
clomipramine
Conditions that decrease serum T4 and T3: Genetic factors,
hyperadrenocorticism,diabetic ketoacidosis, renal
failure,hepatic disease,heart failure and critical / chronic illness

Diagnosis of Hypothyroidism: following factors to be
considered for diagnosis of hypothyroidism
1. Patient selection, history and cl signs : Age (Neonates
much more susceptible than adults), breed( Grey hound  have
low thyroid hormone)

2. Baseline laboratory evaluation
• Complete blood count (CBC): It is not uncommon for
hypothyroid dogs to be anemic (usually normocytic,
normochromic, nonregenerative anemia)
• Clinical chemistry: Hypothyroid dogs have reduced  fat
metabolism and commonly have elevated blood cholesterol
(hypercholesterolemia) and lipids (hyperlipidemia)
• Urinalysis: Urinalysis is usually normal in hypothyroid
dogs , but important for assessing whether other diseases
are affecting dog either in addition to, or instead of
hypothyroidism.

3. Thyroid specific evaluation
Basal thyroid hormone assays: measuring the concentration
of total T4 (TT4), free T4 (FT4), total T3 (TT3), free T3 (fT3),
reverse T3 (rT3) and endogenous canine thyrotropin (cTSH).
o Total T4 concentration (TT4):  is the amount of total (free
plus protein-bound) thyroxine measured in the blood. It is
the predominant hormone made by the thyroid gland. While
it has some biological activity itself, its major purpose is to
be converted to T3, the more active thyroid hormone, in the

peripheral tissues of the body. The free portion of T4 is the
active available form of the hormone, while the protein-bound
portion serves as a reservoir for hormone in the circulating
blood. The protein-bound portion of TT4 can be lowered by
non-thyroid illnesses, other hormones (cortisol) and certain
drugs. It is excellent screening test for canine thyroid
dysfunction and decreased TT4 is not specific for the
diagnosis of hypothyroidism
o Free T4 concentration: Free T4 concentration is the amount
of free or active thyroxine not bound to protein in the blood.
Assay of FT4  is more sensitive and specific, gives accurate
representation of thyroid function, free T4 portion is less
likely to be affected by non-thyroid illness and drugs
o Total T3 concentration: Total T3 concentration (TT3) is
the amount of total (free plus protein-bound) tri-
iodothyronine (liothyronine) measured in the blood. It is the
most active form of thyroid hormone at the cellular level. But
it is less accurate , TT3 fluctuate more than TT4
o Clinical utility has not been demonstrated for reverse T3,
free T3 concentration and endogenous canine thyrotropin
(cTSH) concentration.

4. TSH response test: “Gold standard method”, 0.1 U/kg
bovine TSH given i/v and T3 and T4 levels are measured at
1-4 hours post treatment. A normal response would be a 2
fold increase in T3 and T4. An increase less than 2 fold is
considered indicative of primary hypothyroidism.TSH
response test cannot be used to evaluate thyroid function
in dogs receiving L-thyroxine because treatment causes
thyroid atrophy. Supplementation must be discontinued 6
to 8 wks before testing (Ettinger et al., 2000)

5. TRH response test: The TRH response test is performed
by measurement of TT4 before and 4 hr after i/v TRH, 0.2 mg/
dog or 0.1 mg/kg. A normal response usually is 1.5 times the
baseline T4 concentration

6. Scintigraphy: RAIU ( radio iodine uptake )studies and
radioisotope scans, (radioiodine I 131 , I123 , I125 or technetium
).Thyroid uptake determinations are no longer used as a
general screening test for canine hypothyroidism but are
reserved as an aid in characterizing congenital defects of
thyroid hormone synthesis (Feldman et al., 2004)
Diagnosis of Thyroiditis : Measurement of thyroglobulin
autoantibody (TGAA) , Anti – T3 and Anti – T4 antibodies
were most reliable method for diagnosis of thyroiditis , also
thyroid biopsy can be used for further aid of diagnosis.

Treatment and therapeutic monitoring of Hypothyroidism
1. Initial treatment of choice regardless of the cause is
supplementation of synthetic Na-l-thyroxine (T4). The
frequency of dosing will vary between dogs, but most
protocols call for either once or twice daily treatment. Adjust
the dose based on response to treatment and measured
serum concentration. Dose: 0.02-0.04mg/kg, p.o for 4-8wks
2. Desiccated thyroid extract or thyroglobulin or natural
thyroid preparations. Not recommended because the
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bioavailability and T4:T3 ratio is variable. Thus making
consistent dosing difficult.
3. Treatment with synthetic T3 is not recommended because
increase risk for iatrogenic hyperthyroidism, short half life
makes administration 3 times a day. T3 administration indicated
only when there is inadequate GI absorption of T4
Special consideration should be taken in case of myxedema
coma, where T4 dose should be increased @ 5µg/kg I/V,
because of poor GI absorption T4. Incase of hypothyroid
dogs with cardiac disorders, initial dose of thyroid hormone
replacement should be 25- 50% of the usual starting dose
and in hypoadrenocorticism  initiate the  replacement of
mineralocorticoid and glucocorticoid before  treatment  with
T4 because  of increased  BMR( basal metabolic rate)  will
alter the electrolyte balance. Incorrect diagnosis, insufficient
absorption from GI of T4 (substitute T3 for T4 @ 4-6µg/kg
q8h), poor owner compliance etc., accounts for treatment
failure

Prognosis: Excellent in most adult hypothyroid dogs, but in
case of  myxedema coma is dependent on early recognition
and in congenital hypothyroidism it depends on the age at
which diagnosis done

Equine hypothyroidism: Common in race horse and show
poor performance, erratic appetite, decreased endurance,
dullness, and stiffness of gait. Hypothyroid obese mares
often have a history of recurrent laminitis and erratic
reproductive function. Foals born with hypothyroidism were
weak, stillborn, or have contracted tendons and tarsal bone
collapse

Aetiology and pathogenesis
a. Primary hypothyroidism mainly because of idiopathic
autoimmune disease.
b. Secondary hypothyroidism  results from  lack of TSH or
TRH or an impaired transport of TSH

Diagnosis:
o Based on history and clinical signs, laboratory tests (T4
levels, TSH response test, and perhaps a thyroid biopsy)
o CBC and serum biochemistry: normocytic, normochromic
anemia, decreased serum phosphorous and T4 level as low
as 0.5 pg% (normal is 1-3 pg %)
o TSH response test: TSH (5 IU i/m) and T3 and T4 levels are
measured at 1-4 hours post treatment. A normal response
would be a two fold increase in T3 and T4. Less than two fold
increase is considered indicative of primary hypothyroidism.

Differential diagnosis: In foals: metabolic bone disease,
septic arthritis, contracted tendons and osteochondritis
dessican. In racehorses: rhabdomyolysis, lameness,
polymyositis, pitutary adenomas

Treatment: Sodium levothyroxine (10 mg) is administered
p.o in 70 ml of corn syrup daily. Measure T3 or T4 levels every
1-2 weeks, and adjust dosage as needed

Prognosis: Good, but lifetime supplementation may be
needed.

Goiter (iodine deficiency) : Non neoplastic and non
inflammatory enlargement of thyroid gland, seen in newborn
animals of all species and is worldwide in distribution

Aetiology and pathogenesis: Hypothyroid goiter mainly
because of excessive and prolonged primary iodine
deficiency, intake of diets rich in brassicas and other
goitrogenic plants, restrict the uptake of iodine by the
thyroid. Low T4 and T3 level, increased TSH secretion results
in hypertrophy and hyperplasia of thyroid follicles. Clinical
signs are the result of hypothyroidism, neonatal death with
alopecia and visibly enlarged thyroid glands in surviving
animals

Diagnostic plan and laboratory tests: Clinical findings,
necropsy, and laboratory results. Diagnostic strategies
include measuring iodine levels in the blood and milk of the
herd or flock and obtaining serum T4 levels

Therapeutic plan and prevention: Surviving animals should
receive iodine supplements and overdosing can cause
toxicity. Supplement diets with iodine as a salt or mineral
mixture.

II. Hyperthyroidism (Thyrotoxicosis, Multisystemic
disorder): Hyperthyroidism is condition where there is
abnormally high circulating level of thyroid hormone (T4,
T3). In veterinary medicine, hyperthyroidism is one of the
most common endocrine conditions affecting older
domesticated felines (cats, (older 4-20yr),) and first reports
of feline hyperthyroidism noticed in the 1970s, rare in dogs,
no breed or gender predilection. Risk factors for
hyperthyroidism were ingestion of canned food, goitrogenic
compounds (phthalates, genistein etc). Apathetic
hyperthyroidism (masked) is a form of thyrotoxicosis (seen
in 10% cat, lethargy, decreased appetite were common)

Etiopathogenesis :Benign thyroid neoplasia or functional
adenomatous hyperplasias of thyroid lobe (30-70%) or
thyroid carcinoma (< 2%) are the major causes of
hyperthyroidism. However, recent research published in
Environmental Science and  Technology, a publication of
the American Chemical Society, suggests that many cases
of feline hyperthyroidism are associated with exposure to
environmental contaminants called polybrominated diphenyl
ethers (PBDEs), which are present in flame retardants in many
household products (Szabo et al., 2009) Mutations of the
TSH receptor that cause a constitutive activation of the
thyroid gland cells have been discovered recently. Many
other factors may play a role in the pathogenesis of the
disease such as excessive ingestion of goitrogens
(isoflavones such as genistein, daidzein, and quercertin) and
iodine and selenium content in the diet.
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Clinical findings:  Polydypsia, polyuria and polyphagia,
weight loss despite good appetite, hyperactivity , nervousn
ess, vomition or diarrhea, hyperthermia,tachypnea / panting,
cardiac murmur,weakness, lethargy,change in hair coat,heat
and stress intolerance. About 70% of afflicted cats also have
enlarged thyroid glands (goiter).

Canine hyperthyroidism: It is result of  functional thyroid
carcinoma and very rare in dogs (occurring in <1 or 2% of
dogs). Unhealthy-appearing coat and fertility problems in
females are common.

Drugs and conditions that increase serum T4 and T3 levels
by increasing TBG
o Drugs that increase TBG: Oral contraceptives and other
sources of estrogen,Methadone, Clofibrate,5-
Fluorouracil,Heroin,Tamoxifen
o Conditions that increase TBG:Pregnancy,infectious/
chronic active hepatitis,HIV infection, Biliary cirrhosis, acute
intermittent porphyria and genetic factors

Diagnosis
1. Screening laboratory tests: Commonly there is
erythrocytosis, macrocytosis, increased PCV, RBC, MCV, Hb
, increase in liver function enzymes( AST,ALT, LDH, ALP),
hyperphosphatemia and hyperparathyroidism. Basal
circulating thyroid hormone concentration mainly decreased
TSH level and increased TT4, fT4, T3 level ( more than 19
times the normal value)
2. Thyroid Function Tests : Demonstration of  increased
production of thyroid hormone or increased thyroidal
radioisotope uptake. (Ettinger et al., 2000)
TSH response test
TRH response test
Triiodothyronine suppression test ( T3)

3.  Echocardigraphy and Radiology:
a. Enlargment of thyroid gland and heart ( hypertrophy of
left ventricle and interventricular septum, dialation of left
atrial and ventricular portion)

4. Thyroid radionuclide uptake and imaging:
a. Uptake of radioactive iodine ( 131I or  123I ) or technetium
99m
b. Measure the % of uptake and scintigraphic imaging are
useful (ectopic / accessory or distant metastasis of Thyroid
gland)

Treatment and management: (Ettinger et al., 2000)
1. Anti-thyroid drugs (Thioureyline)
2. Other medical treatment (Beta blockers and Ca ipodate)
3. Surgical thyroidectomy: very simple, quick and curative
procedure, prior management and control of thyrotoxicosis
is required. Unilateral or bilateral thyroidectomy can be
performed.

Radioiodine treatment: It is safe, simple, most effective , no
risk of  anaesthesia, but requires nuclear radiological expertise
and facilities, since the animal’s urine, sweat, saliva, and
stool are radioactive for several days after the treatment (3
weeks), high fixed dose of radioiodine : 148-250 MBq
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III. Equine thyroid tumours: Seen in older horses than age 8
years, palpable mass in the area caudal to the larynx noticed.
Animal may be inclined to gulp excessively and there is
exercise intolerance.

Diagnostic plan and laboratory tests:
1. Fine needle aspiration of the mass
2. T4 test and TSH response test
3. Serum T4 and TSH levels are variable
4.  Endoscopy may be useful to rule out an upper airway
problem
5. Thyroid scintigraphy may indicate abnormal uptake

Therapeutic plan: Surgical removal of carcinomas and C-cell
tumors and prognosis is good if no metastasis has occurred.

IV. Bovine ultimobranchial (thyroid C-cell) tumor
This condition is seen in older animals (age 6-20 years), usually
seen in bulls

Clinical findings: Slight palpable enlargement of the thyroid
gland region caused by extensive multiple nodular
enlargements along the ventral aspect of the neck, severe
vertebral osteosclerosis with ankylosis, spondylosis
deformans and degenerative osteoarthrosis, resulting in
clinical lameness

Aetiology and pathogenesis: Long term ingestion of a high
calcium diet also the chronic stimulation of the C-cells and
ultimobranchial derives by high levels of calcium absorbed
from the digestive tract may be related to the path physiology
of the neoplasm. Cows do not develop proliferative lesions
during similar dietary conditions because of the high
physiologic requirement for calcium during lactation.

Diagnostic plan and laboratory tests

1. Fine needle aspiration of any masses
2. Radiographs should be taken of the thorax and spinal
column
3.  Calcitonin levels may or may not be increased, and serum
electrolyte levels are within normal range

Differential diagnosis: C-cell adenomas grow slowly, C-cell
carcinomas are larger and cause observable enlargements in
the anterior neck region of older bulls and frequently
metastasize to the anterior cervical lymph nodes and lungs

Therapeutic plan: There is no known treatment.
Prevention: Avoid feeding high-calcium diets to bulls.
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ANTI-OBESITY DRUGS: CURRENT ARMAMENTARIUM FOR OBESITY
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Obesity is nowadays a common and challenging health problem. It is not only a problem in itself but also a predisposing
factor for many other adverse health outcomes like non-insulin dependent diabetes mellitus (NIDDM), insulin
resistance, atherosclerosis,dyslipidemias, cardiovascular and all-cause mortality. The epidemic of obesity is on the
rise and this is probably due to increasingly sedentary lifestyles combined with easy availability of palatable, high fat
foods. Its treatment is difficult and challenging as the exact etiology still remains obscure. Recent advances in the
understanding of the molecular mechanisms underlying obesity provide great hope for the development of treatments
targeted to specific metabolic defects. Antiobesity agents with novel mechanisms of action will supplement and
revolutionize the current armamentarium for the treatment of obesity. Ultimately, the treatment of obesity may prevent
co morbidities of obesity such as diabetes, hypertension and hyperlipidemia and in some patients may supplant the
treatment of these disorders.

Key words: Anti-obesity drug, NIDDM, hyperlipidemia
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INTRODUCTION: Obesity is nowadays a common and
challenging health problem. It is not only problems in itself
but also a predisposing factor for many other adverse health
outcomes like non-insulin dependent diabetes mellitus
(NIDDM), insulin resistance, atherosclerosis, dyslipidemias,
cardiovascular and all cause mortality (Dvorak et al., 1997).
The World Health Organisation has described it as an
‘escalating epidemic’ and ‘one of the greatest neglected public
health problems of our time with an impact on health which
may well prove to be as great as smoking. Obesity is the
most common nutritional disorder of dogs and is defined as
an accumulation of excessive amounts of adipose tissue in
the body as a result of either excessive dietary intake or
inadequate energy utilization.

THE CAUSES OF OBESITY: Obesity can only occur when
the energy value of food eaten exceeds energy expended.
This situation is known as “a positive energy balance”. In
this situation the excess intake of energy inevitably appears
as deposits of fat. The exact etiology of obesity is unclear.
The multiple causative factors like genetic, environmental,
nutritional, physiological, psychological, social and cultural
factors have been linked to its development and progression
(Rippe et al., 1998).

Genetic influence: One important genetically influenced
physical factor is that individuals vary in their “basal
metabolic rates”, i.e. the efficiency with which they utilise
food. Those with a low metabolic rate utilise food efficiently
and so need less, for a given expenditure of energy, than
those with a high rate.

Environmental factors: Among the environmental factors can
be found the fact that some people of normal physiology
tend to eat more than they need. There are many possible
reasons why this is the case:
* Social pressure (to drink alcohol or to eat birthday cake)
* Habits (emptying of plates once filled)
* Palatability of certain foods
* Satiety (some bulky, high fibre foods give a greater feeling
of fullness than more
energy dense high fat foods). Carbohydrates cause greater
satiety than fats (Poppitt et al., 1995).

Psychological state: The psychological state of people, like
feeling lonely or out of love, can in certain individuals be an
important factor. Certain people start eating when depressed
while others stop feeling hungry. This obviously has an
impact on bodyweight (Zhang et al., 1994).

Medication: Certain drugs, like old-fashioned oral
contraceptives or current anti-depressives, can also facilitate
weight gain.

Medical condition: Some examples of disease driven
influences and causes of obesity are:
* An unsatisfactory secretion of hormones by the thyroid.

* A certain chromosomal (also a genetic influence) disorder
(the “Prader-Willi Syndrome”)
* An abnormal tendency of the adipocytes (fat-containing
cells) to accumulate and store fat (Bray et al., 1979).

Food intake: There is no evidence that any one food, calorie
for calorie, is more fattening than any other. However research
does seem to point out that a diet with a relatively high fat
content, independent of the food sources, tends to facilitate
weight gain more than a diet with high carbohydrate content.
Adipose tissue fat is derived largely from dietary fat.
Carbohydrate is very difficult to convert into body fat. Fat is
also more energy dense than carbohydrate: 9 kilocalories
per gram with carbohydrate providing 4 per gram.
Carbohydrate (also sugar) intake is inversely related to
obesity, whereas fat intake is directly related. Alcohol
provides 7 kilocalories per gram (Kiessebah et al., 1982).

TYPES OF OBESITY: The concept of fat distribution
(android and gynoid) was first introduced in obese subjects
with diabetes mellitus or cardiovascular disease by Vague.
There are two types of obesity- the central adiposity (upper
body segment, android obesity), and the peripheral adiposity
(lower body segment, gynoid obesity).

Central adiposity: “Apple-shaped” people have excess fat
in subcutaneous abdominal and visceral depots. This
condition is associated with an increased morbidity and risk
of a number of metabolic complications such as coronary
heart disease, NIDDM, hormone-related cancers and several
abnormalities in endocrine secretions including increased
activity of CRF-ACTH (Corticotrophin releasing factor-
Adrenocorticotrophic releasing hormone) adrenal axis, an
elevated cortisol secretion as well as hyperandrogenicity in
women, and a relative hypogonadism in men. There is also
pronounced insulin resistance. Upper body obesity
resembles Cushing’s disease in fat distribution. Such
individuals have increased cortisol production and also
increased expression of glucocorticoid receptors and PPAR-
g (Peroxisome prolifertated activated receptor) gene in the
visceral region.

Peripheral adiposity: “Pear shaped” people with peripheral
adiposity have excessive fat distributed subcutaneously
around the gluteofemoral region and in the lower abdomen
(on the hips and thighs). They are less prone to metabolic
disorders but more prone to mechanical disorders such as
varicose veins and disorders of joints.

PATHOPHYSIOLOGICAL FACTORS UNDERLYING
OBESITY: In order to develop new treatments for obesity, it
is very important to understand the physiological pathways
that regulate the energy balance (both intake and expenditure)
and to identify factors causing obesity.

ENERGY BALANCE EQUATION
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ENERGY INTAKE = ENERGY EXPENDITURE+ ENERGY
STORAGE

ADIPOSE TISSUE
 (TRIACYLGLYCEROL)

As illustrated above energy intake and energy expenditure
play a pivotal role in controlling body fat stores (Arner, 1998).
The energy intake depends on appetite which is mainly
controlled by glucostatic and lipostatic feedback systems.
The energy expenditure depends on heat production (diet
induced thermogenesis, DIT, 10 - 12%), metabolism (basal
metabolic rate, BMR 65%) and physical exercise (variable).
Any imbalance between these two is translated into a change
in fat stores and obesity. This balancing act also involves
various neural and endocrine signals acting peripherally as
well as centrally which cause disturbance and derangement
of various others physiological functions as well (Bray et
al., 1992).

TREATMENT STRATEGIES: These include drug treatment
and nondrug treatment strategies (behavioural, dietary and
surgical).

Behavioral therapy: Behavioral modification is a method for
systematically changing eating, exercise or other behaviours
that contribute to or maintain obesity (Macready, 1998). These
include-

Self-monitoring: This involves systematic observation and
recording of target behaviours e.g., using food and activity
diaries to record caloric intake; how many fat grams and food
groups are eaten; conditions or situations when eating is
common and frequency, duration and/or intensity of exercise.

Stimulus control: Involves identifying and modifying
environmental cues associated with overeating and activity
and thereby, changing an individuals microenvironment e.g.,
eliminating the availability of snack foods in the house or
restricting eating to particular rooms.

Cognitive restructuring: Many obese patients hold
unrealistic beliefs about themselves and their weight. This
strategy teaches the patients to actively challenge and
change aspects of theirinternal dialogue.

Stress management: Stress is a primary predictor of relapse
and over-eating. Various stress management techniques like
diaphragmatic breathing, progressive muscle relaxation or
meditation helps to overcome various health related
problems.

Social support: This gives patient greater self acceptance,
develop new norms for interpersonal relationships and
manage stressful work or family situations.

Drug therapy
1. Targeting the energy intake: Food intake may be reduced
by decreasing appetite or by increasing satiety. Drugs that
affect appetite are commonly known as “anorectic”

medications. Their mechanism of action may be limited to
decreased appetite. These anorexic agents affect
neurotransmitter activity and are of two main classes: those
that affect the catecholaminergic system (the amphetamines,
benzphetamine, phendimetrazine, phentermine, mazindol,
diethylpropion, and phenylpropanolamine) and those that
affect the serotonergic system (fenfluramine, dexfenfluramine,
fluoxetine, sertraline) ( Nonas, 1998). Amphetamines and
closely related compounds are not recommended for the
treatment of obesity because of their high abuse potential
(Silverstone, 1992).

The monoamine appetite suppressants like fenfluramine,
dexfenfluramine, phentermine can induce 10-12% loss in
body weight in 3 months and often 5-10% loss is maintained
for 12 months. However, inexplicably, this only occurs in
30% of patients, the rest being nonresponders. There are
also reports of the association of fenfluramine, dexfenfluram
ine and fentermine (fen-phen) therapy with increased
incidence of primary pulmonary hypertension and
neurotoxicity (Bray, 1993). In August 97, US researchers first
reported cases of a rare vascular disease in 24 women treated
with fen-phen combination who had no history of heart
disease (Fricker et al., 1997). Additional reports have
described valvulopathy with the fenfluramine/
dexfenfluramine alone also. Most cases involved aortic
regurgitation, some have documented mitral regurgitation,
with both occurring in small percentage of cases (Connolly
et al., 1997).

Sibutramine, a novel pharmacological agent, is a mixed
reuptake inhibitor for both serotonin and noradrenaline.  The
drug was originally being developed as an antidepressant
drug until the animal studies suggested the potential role for
the drug in the management of obesity. It has been shown to
enhance the feeling of satiety, thereby reducing the food
intake and also increase the basal metabolic rate (BMR). The
drug has been demonstrated to produce a dose dependent
decrease in weight in healthy subjects. The associated side
effects are constipation, dry mouth, insomnia and modest
increase in blood pressure and heart rate (Connolly et al.,
1997).

2. Targeting the fat absorption: Orlistat is a new drug in the
pipeline which interferes with fat absorption by inhibiting
pancreatic lipase responsible for converting triglycerides to
free fatty acids and glycerol which can then be absorbed.
But it has only a partial effect, inhibiting 30% of lipase activity
and allowing 70% of fat intake to be absorbed while the rest
passes through the lumen and out in the feces. The
recommended dose is 120 mg t.i.d. and higher doses have no
extra effect. It is aimed for use in combination with other
weight control methods (diet, exercise etc.) and to produce a
healthier lower body weight rather than an ideal one. The
other beneficial effects of orlistat are a reduction in blood
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pressure in subjects with diastolic pressure > 90 mm Hg and
it also reduced LDL cholesterol. In diabetic patients, orlistat
improves glucose tolerance and allows a reduction in dose
of insulin or sulfonylurea. The main adverse effect of orlistat
is high fat content in the stools causing oily spotting in 27%
of patients and faecal urgency or even incontinence. This
occurs in first 2-3 weeks of treatment and can be controlled
by reducing fat intake. Also there is reduced absorption of
fat soluble vitamins. The FDA is still reviewing the use of
orlistat as there is concern over an increased incidence of
breast cancer in orlistattreated versus the non-treated
population (Harp, 1999). Chitosan present in over-the-counter
slimming products such as Fat-Magnets and Chito-Slimmer
tablets is claimed to result in weight loss by absorbing
triglyceride molecules and increasing fecal fat excretion.

3. Targeting the energy expenditure: Energy expenditure
may be increased by increasing physical activity or metabolic
rate, for example, through changes in the sympathetic nervous
system tone or uncoupling of oxidative phosphorylation.
Drugs that affect thermogenesis-metabolism include
ephedrine (including its combination with caffeine and/or
aspirin) (Astrup et al., 1992) and experimental agents such as
BRL 26830A, a β-adrenoceptor agonist. None of these
medications is currently approved by the FDA for weight
control. Newer approaches include the development of CCKA
agonists, neuropeptide Y5 and Y1 (NY5, NY1) antagonists,
agonists of melanocotin-4 receptors (MC4) and glucagon-
like-peptide 1, stimulators of uncoupling proteins, drugs that
unbind corticotrophin-releasing factor from its binding
protein and many other potential targets waiting in the wings.
Human trials of recombinant leptin are also underway.

Various drugs for treatment of obesity
1. Appetite suppressants
(a)Centrally acting adrenergic agents Benzphetamine,
phentermine, diethylpropion, mazindol, phendimetrazine,
phenylpropanolamine
(b) Serotonergic agents Dexfenfluramine, fenfluramine,
fluoxetine
(c) Adrenergic/serotonergic agents Sibutramine

2. Thermogenic agents
(a) Adrenergic agents Ephedrine+caffeine
(b) b3 –Agonists BRL 26830A, BRL 35135, RO 40-2148,RO
16-8714, CL 316243

3. Digestion inhibitors
(a) Lipase inhibitors Orlistat
(b) Carbohydrate-based fat substitutes Guar gum,
polydextrose, sugar beet fibre.
(c) Protein-based fat substitutes Microparticulated egg white
and milk protein.
(d) Fat-based fat substitutes Olestra, caprenin

4. Hormonal manipulation
Leptin analogues and neuropeptide Y antagonists

5. Plant sources
INDIAN: Garcinia cambogia, Commiphora mukul, Teucrium
chamaedrys (germander), Paeonia suffruticosa (tree-peony),
hydrophilic mucilages, preparations from plantago seeds and
senna pods, noncarbohydrate sweeteners

POTENTIAL BENEFITS AND ADVERSE EFFECTS OF
LONG-TERM PHARMACOTHERAPY FOR TREATMENT
OF OBESITY
With increased awareness of risk factors associated with
obesity and increase in use of antiobesity drugs and the fact
that obesity affects large and increasing number of people,
several risk factors have to be considered. These anorectic
agents are not to be used for more than 3 months. But still
long-term treatment is required as there is regain of original
weight after discontinuation of drugs. The long-term
pharmacotherapy of obesity is reported to result in
significant reductionin health risks, improvement in quality
of life, and amelioration of obesity-related risk factors like
dyslipidemias, insulin resistance, and blood pressure etc.
This long term treatment with antiobesity drugs involves
several areas of concern (Greenway, 1996).
1. Abuse potential of these drugs is high since many people
are desperate to lose weight. These should be used with
caution in patients with a history of substance abuse.
2. The weight reducing effect of some drugs plateau after 4
to 6 months even if the drug is continued and regain may
occur despite long-term drug treatment in some patients.
3. Patients consider drug treatment as a ‘magiccure’ and do
not take the required precautions.
4. Potential for causing adverse effects e.g., primary
pulmonary hypertension and neurotoxic effects caused by
dexfenfluramine and fenfluramine.
5. Cost of treatment.

CONCLUSION: Obesity is a major public-health issue world-
wide. It is a serious health problem associated with at least
one co-morbidity in most patients with BMI of 27 or greater.
Its treatment is difficult and challenging as the exact etiology
still remains obscure. Recent advances in the understanding
of the molecular mechanisms underlying obesity provide
great hope for the development of treatments targeted to
specific metabolic defects. Antiobesity agents with novel
mechanisms of action will supplement and revolutionize the
current armamentarium for the treatment of obesity.
Ultimately, the treatment of obesity may preventco
morbidities of obesity such as diabetes, hypertension and
hyperlipidemia and in some patients may supplant the
treatment of these disorders.
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Abstract: Animal-assisted therapy (AAT) refers to the presentation of an animal to one or more persons for the purpose of
providing a beneficial impact on human health or well-being. Interactions with animals provide emotional and physical
health benefits for diverse human populations including the elderly, children, physically handicapped, deaf, blind, emotionally
or physically ill, and the incarcerated. It provides opportunities for motivation, education, or recreation to enhance quality
of life. Animal-assisted activities are delivered in a variety of environments by specially trained professionals,
paraprofessionals, or volunteers in association with animals that meet specific criteria. It is delivered and/or directed by
health or human service providers working within the scope of their profession. It is designed to promote improvement in
human physical, social, emotional, or cognitive function. Dog, cat, horse, birds and toy animals are most often used in
therapy. The therapy is used in the treatment of psychiatric patients afflicted with depression, schizophrenia, phobias and
addiction problems. Loneliness is easier to endure in the company of animals. It is also applied in cardiovascular diseases,
dementia, Alzheimer’s disease, child cerebral paralysis, rheumatoid arthritis, AIDS, and other diseases. Research shows a
more rapid reduction of symptoms of many diseases when animals are included in the therapeutic process.

Introduction: Since historical times it is known that
interactions with animals can provide emotional and physical
health benefits for diverse human populations, including the
elderly, children, physically handicapped, deaf, blind,
emotionally or physically ill, and the incarcerated. By serving
as communication catalysts among residents, healthcare
staff, and visitors, animals can socialize healthcare facilities.
They also may serve as diversions during anxiety-provoking
procedures, such as physical examinations. With proper
training, animals can be taught to reinforce rehabilitative
behaviors in patients. Health benefits of owning an animal
have been reported as including:

Calming effect resulting in lower heart rate and blood pressure,

Help reduce stress better than human companions, Aid in
recovery from heart attacks, Owners experience less obesity
due to increased physical activity, Owners have better
mobility in their golden years, Increased opportunities for
socialization, Owners have decreased cholesterol and
triglyceride levels and Increase socialization and comfort in
autistic children.

Further it also has been demonstrated that human-animal
interaction is linked to improved health and well being.
Additionally, the interaction has been shown to teach
important lessons:
Love, attachment, and comfort
Sensorimotor and nonverbal learning
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Responsibility, nurturance, and a sense of competence
Learning about life, death, and grief
Therapeutic benefits to psychological and physical health
Nurturing humanness, ecological awareness, and ethical
responsibility.

Animal-assisted therapy (AAT) is a goal-directed
intervention in which an animal meeting specific criteria is an
integral part of the treatment process. Animal-assisted
therapy is delivered and/or directed by health or human
service providers working within the scope of their profession
and is designed to promote improvement in human physical,
social, emotional, or cognitive function. Animal-assisted
activities (AAA) provide opportunities for motivation,
education, or recreation to enhance quality of life. Animal-
assisted activities are delivered in a variety of environments
by specially trained professionals, paraprofessionals, or
volunteers in association with animals that meet specific
criteria. It allows animals and handlers to work with an
individual towards achieving specific therapeutic goals, with
progress being measured.
It is used more popularly in patients with following disabilities.
Autism,
Physical disability,
Mental retardation,
Emotional disturbance,
Learning disability,
Speech disability,
Traumatic brain injury
It has been found that many animals like horse, dog, cat,
dolphins, fish, rabbits, birds, gerbils, hamsters, guinea pigs
are beneficial for human therapeutic purposes. For the elderly,
pet assisted therapy frequently provides needed
companionship to improve emotional health, by making a
clinical room more comfortable or by providing a safe
relationship in which to let one’s guard down.

Therapy with Horses: The term Hippotherapy refers to an
organized and structured approach which emerged in the
1960s to integrate horses into physical rehabilitation therapy.
On other hand American Hippotherapy Association (AHA)
described the therapy as a method of utilizing horse
movement to compliment physical, occupational and speech-
language therapy sessions, with therapy not limited to one
type of practitioner. For instance, a child with a physical
disability may practice gross motor coordination skills by
learning to balance in a saddle, or may develop expressive
language skills through commands and verbal interaction
with the horse and therapist.

Equine-Facilitated Psychotherapy (EFP) is a more current
approach utilizing horses in therapy. EFP is derived from
AAT and can only be conducted by an accredited mental
health professional specifically trained in utilizing horses as
part of their counselling intervention. Well trained, calm, and
friendly horses are used in hippotherapy. Therapy horse must

not startle easily to noises or unfamiliar objects”. There are
a number of strengths and challenges to involving horses in
therapy. For instance, the novelty of the horse can incite
interest and involvement for many clients who may otherwise
lack motivation to participate in therapy. The size and power
of a horse can promote self-confidence when clients learn
appropriate interaction, and the fact horses can be ridden
may assist the counsellor with creating novel and interesting
tasks. However, horses require a large space and ongoing
manure clean-up. As well, the potential for serious injury
may outweigh the benefits.

Therapy with Farm Animals: As with EFP, the involvement
of farm animals can be both beneficial and challenging. All
types of farm animals can be included in therapy as long as
the handler is competent and the animal is safe to be around.
The level of training is dependent on the species and
involvement of the animal. The diversity of a farm experience
offers much stimulation, and provides the basis for creative
and varied interventions, such as providing the client with
opportunities to practice nurturing activities, organizational
skills, perspective-taking and problem solving. The variety
of animals allows the counsellor and client to choose the co-
counsellor, or offer change of animal, if necessary. Concrete
and meaningful daily activities may help to develop the
client’s sense of confidence and competence, as well as their
skills. Disadvantages could include location, transportation
of clients, potential for serious injury, and a need for more
people, such as an animal handler, be involved and on-site.

Therapy with Dolphins: Dolphin-assisted therapy, known
as DAT, has become a popular therapeutic approach to work
with cognitively and physically challenged individuals.
Dolphins are included in therapy to assist with skill
development in areas such as communication, fine and gross
motor skills, and sensory integration. The advantage to
working with dolphins is their intelligence and the “stress-
reducing capabilities of water”. DAT is a cost-effective
approach because it often demonstrates client success in
achieving their treatment goals in a shorter period of time
compared to more traditional therapies. However, holding a
non-domesticated mammal captive to serve people is often
controversial. Those against this form of therapy often point
to the limitations in the research, the often exorbitant expense
incurred by clients and family members, and the general
welfare of the animals in captivity.

Therapy with Dogs: Well before psychologists and
counsellors, a broad range of therapists integrated dogs into
their work to help improve client skills and abilities. Human-
dog partnerships traditionally provided a service for clients
with disabilities, such as dogs assisting people with visual
impairments or working with autistic children. Treatment
interventions included providing safety and offering
independence to the client. Dogs are now one of the primary
animals involved in AAT and psychotherapy. Dogs are
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expected to obey commands and offer clients what is referred
to as “unconditional acceptance”. Consideration of the dog’s
temperament and sociability, trainability, predictability, and
ability to handle stressful situations is of paramount
importance. Matching a dog’s temperament and activity level
to the client is important, along with provision for exercise,
grooming, feeding and a place to defecate.

Therapy with Cats: Cats are another species sometimes
integrated into psychotherapy. Cat sociality assuming
socialization toward humans in the first place is based on
“give and take”, mutuality/reciprocity, and respect for their
independent nature”, in contrast to human-horse or human-
dog relationships. Quietness and calmness are attributes for
felines in therapy. Unlike horses or dolphins, and with little
client effort, cats can offer friendship by sitting in a client’s
lap. Disadvantages include cat’s tendency towards
introversion; a possible need for more built-in breaks for the
animal; less trainability than some other commonly used
animals, posing possible problematic behaviours; a need for
constant access to a litter box; and a high incidence of human
allergies to cats.

Therapy with Small Animals: Small animals, such as gerbils,
hamsters, guinea pigs, rabbits and even fish are utilized in
psychotherapy. Referred to as pocket pets these smaller
animals often provide options in facilities with animal
restrictions, such as a hospital, classroom, or office setting.
As these animals are often confined, can live in the facility,
and can become part of the environment with relative ease.
Pocket pets may be appropriate in facilities where clients
would like to hold the animals, or could possibly feel
intimidated by larger ones. The shorter life span of these
animals, ranging from 2 to 5 years, can be problematic, as can
their tendency to be more fragile and their susceptibility to
injuries and stress-related problems. Little information is
available in the literature regarding integration of pocket pets
into psychotherapy.

Integration of Animals into Therapeutic Practice: AAT is
having great potential for facilitating growth towards
therapeutic goals when combined with more traditional
approaches.

Common Counselling Approaches and AAT : AAT is
considered as an adjunct to more traditional psychotherapies.
Animals can be integrated into the following therapeutic
approaches such as cognitive therapy, family therapy, and
person-centred play therapy.

Cognitive Therapy: AAT can be successfully blended with
cognitive therapy. An animal could assist the counsellor to
address a client’s maladaptive beliefs and assumptions
through cognitive techniques such as guided discovery,
cognitive rehearsal and modeling. The client and counsellor
could collaboratively develop behavioural experiments to
involve animals. Consider the client who believes she cannot

be assertive. A behavioural task may be as simple as calling
across the field for the animals to come in, or placing her in
charge of directing the animal to accomplish a task. The
counsellor could question client to encourage mindfulness
of her actions and experience to help expose cognitive
distortions. Cognitive rehearsal could be facilitated by
exposing the client to a situation involving an animal which
mimics a difficult situation she has encountered in the past,
such as feeling unsuccessful when she attempted to be
assertive. Rehearsal of a more effective approach to being
assertive could then lead the client to experience success
and encourage further reflection. A more elaborate
behavioural experiment could include working collaboratively
with an animal to conquer an obstacle course. Role-playing
exercises could be built around the exercise to allow the
counsellor to model effective reactions to situations.
Ultimately, it is hoped the meaningful, active and concrete
experiences will facilitate new skill development and promote
a more realistic perspective of self.

Family Therapy: Activities designed to draw attention to
existing dynamics encourage the family to acknowledge
current behaviours and interrelationships, and reflect on
healthier interactions.

Person-Centred Play Therapy: AAT is a method for
encouraging self-direction and self-actualization through the
expression of latent emotions.

Potential Benefits of AAT in Counselling : The benefits of
involving an animal in psychotherapy abound in the
literature.

Environment: The atmosphere of therapy is altered by the
presence of an animal

Icebreaker: Clients will comfortably share a positive
interaction with the animal. This allows the client and
counsellor a chance to open communication and assisted
with future discussions. Animals act as social lubricants and
they serve as a catalyst for neutral discussion and safe
interaction.

Stress Reduction: By interacting with the animals first, the
clients become more relaxed and open to discussion with
the counselor and more sociable and relaxed with other
participants.

Multisensory Experience: A multisensory aspect is also
available when an animal is involved; potentially increasing
the client’s level of attention and understanding of the
relevance of a task. The animal can also assist the counsellor
to maintain the attention and interest of the client who is
active or struggles with focus or concentration.

A Catalyst for Emotion:  AAT acts as a “catalyst for emotion”
and helps in achieving a mutual feeling of intimacy without
touching”.
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Populations who may benefit from AAT in Counselling:
Individuals with Fetal Alcohol Spectrum Disorder (FASD)
are an example of a population who could benefit from AAT.
These children may have complex challenges, including:
delayed physical or intellectual development; weak visual
skills; slow development of speech or motor skills; a lesser
ability to pay attention; underdeveloped sensory motor
integration; problems with transitions; unpredictable mood;
trouble understanding or forecasting consequences; or
problems with social interaction. Teaching a child with FASD
positive dog training techniques could help the child
understand the importance of clear communication, further
the development of empathy, practice perspective-taking,
experience delayed gratification, and illustrate the connection
between behaviours and consequences in a non-threatening
manner.

Clients with a terminal illness may also benefit from therapy
involving animals. Children and adults with Autoimmune
Deficiency Syndrome (AIDS) may more easily find solace
and a positive and compassionate relationship with an animal
than with another human in their time of need because of
how the stigma of AIDS may affect relationships. As well
animal companionship can reduce feelings of stress and
thereby improve the client’s immune system. In addition, an
animal can increase the person’s sense of worth and value if
they are asked to participate in its care.
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Blood transfusion is the process of transferring blood or blood-based products from one animal into the circulatory
system of another. Blood transfusions can be a life-saving measure in some situations, such as massive blood loss
due to trauma, or can be used to replace blood loss during surgery, but they are not a definitive treatment for
disease. They are mainly used to provide support, correct deficiencies and control disease while an underlying
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diagnosis is found. Blood transfusion is the main stay of supportive therapy in patients with anemia or thrombocytopenia.
Earlier transfusions used whole blood, but recent advances in science and technology have made the possibility of
using individual necessary blood components in transfusion process. Increased access to commercial canine blood
products has sophisticated the practice of transfusion medicine in developed countries. In India transfusion medicine
is still in primitive stage and there is vast scope for developments in this field

Indications of blood transfusion: Patients with a debilitating
non-regenerative anaemia will benefit greatly from red cell
transfusions (either whole blood or packed red blood cells)
to provide support while underlying aetiologies are
addressed. Blood transfusion will be very beneficial in acute
and severe hemorrhagic conditions. In animals with chronic
blood loss (eg, gastrointestinal mucosal ulceration and
bleeding), blood transfusions can stabilise the patient while
diagnostics and treatment regimens are implemented. Animals
with haemostatic disorders will also benefit from blood
products. Plasma contains clotting factors and proteins that
are useful in patients with acquired or congenital
coagulopathies. Specific plasma components (eg, albumin)
can also be used to maintain oncotic pressure. Platelet-rich
plasma or platelet concentrate can be used in patients with
severe thrombocytopenia (Appleman et al., 2009). In general,
blood transfusions are recommended if a patient is exhibiting
significant clinical signs of anaemia;
An animal has a PCV of less than 10 per cent
An animal’s PCV has fallen rapidly to less than 20 per cent
(Pichler and Turnwald, 1985).
Before any blood transfusion is carried out, clinicians should
consider:
Is the transfusion necessary?
Does the benefit of a transfusion outweigh the risks?
What component of blood is the patient lacking?
Will the use of component therapy minimize the risks and
maximize the benefits of a transfusion?
How can the effects of a transfusion be assessed?
In addition, when a patient does not require an immediate
life-saving transfusion, the following simple diagnostic
investigations should be performed to establish whether a
transfusion would be beneficial.
PCV or haematocrit is obtained to determine the degree of
anaemia before transfusion. This provides a baseline for
continued monitoring.
Blood smear examination is done to determine:
o Polychromasia and reticulocyte count, which are indicative
of regeneration.
o Potential aetiologies such as leukemia (indicated by an
abnormal differential white blood cell count or abnormal white
blood cells) and other haemoprotozoan diseases.
Serum or plasma is evaluated for the presence of icterus or
haemolysis.
Haemostatic parameters (eg, platelet count, prothrombin
time and activated partial thromboplastin time) are evaluated
if a bleeding disorder is suspected.

Slide agglutination and/or Coomb’s test is performed if
immune-mediated haemolysis is suspected.
These investigations should be carried out before a blood
transfusion is given, as the presence of donor blood following
transfusion will otherwise alter the results. Further tests like
routine clinical chemistry, radiography, ultrasonography,
bone marrow aspiration and biopsy should be performed as
indicated to determine the underlying cause of the anaemia
(Turnwald and Pichler, 1985).

Canine blood types: Karl Landsteiner, the pioneer of the
human ABO system, first discovered canine blood
types in 1910. Since then, eight different blood groups have
been recognized in the dog, with the major and most
immunogenic being DEA (Dog Erythrocyte Antigen) 1.1.
Other blood groups include DEA 1.2, DEA 3, DEA 4, DEA 5,
DEA 7 and a new antigen in Dalmatians called DAL. DEA 1.1
is the most common blood type in dogs and although
naturally occurring antibodies to DEA 1.1 are rare, the
determination of DEA 1.1 antigen is strongly recommended
as this antigen is highly immunogenic and will result in
antibody formation. Naturally occurring antibodies against
DEA 7 are present in 15 per cent of dogs, but DEA 7 antigen
is rare. These antibodies may be responsible for the
occasional mild reactions following first transfusions. To
avoid induction of these antibodies, blood that is negative
for DEA 1.1, DEA 1.2 and, ideally, DEA 7 should be used, as
the induction of antibodies can shorten the survival of
transfused red blood cells (Blais et al., 2007).

Blood Typing in Dogs: Blood-typing is a method of identifying
the antigens on RBC surfaces. A number of methods are
described for determining the blood groups in canines and
many are commercially available. Blood types may be
determined by sending samples to a laboratory or by using
commercially available blood-typing cards. The Alvedia
technique and card system are both readily available for
typing in practice and are easy to use and accurate. A study
found that Alvedia system had an overall accuracy of 93 per
cent and in-house card-based system had an overall accuracy
of 89 to 91 per cent (Giger et al., 2005). Blood-typing animals
before they participate in a blood donor program is crucial to
ensure that the transfusion recipient is given the right blood
type, especially if there is a chance the recipient has been
sensitized to the blood received in a previous transfusion.

Cross-matching : Cross-matching assesses the effect that
recipient serum antibodies have on donor cells (major cross-
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match) and the effect that donor serum has on recipient cells
(minor cross-match). As the main aim of a transfusion is to
provide the recipient with red blood cells, it is vital that the
recipient’s serum antibodies do not destroy these cells and
in doing so evoke a transfusion reaction. The minor cross-
match assesses the risk of recipient cell destruction by the
donor serum, which poses a much smaller risk because the
volume of transfused serum will comprise only a small volume
of the recipient’s total serum. To perform both major and
minor cross-matches, blood collected in both heparin and
EDTA anticoagulants must be obtained from both the donor
and recipient. Cross-matching can be performed by mixing
the washed cells and plasma either on slides or in test tubes
or well plates. Although mixing whole blood from a recipient
and donor may give crude indication of compatibility, this
method is unreliable and is not recommended. As dogs do
not have naturally occurring antigens against the blood types
they lack, it is more important to crossmatch than blood-type
a canine recipient before transfusion.
Method of crossmatching:
Centrifuge donor blood in EDTA anticoagulant at 3000 rpm
for 10 minutes.
Remove the supernatant (plasma and buffy coat layer) and
wash the erythrocytes by resuspending them in saline.
Recentrifuge the cells and remove the supernatant.
Resuspend the erythrocytes in saline to make a 3 to 5 per
cent solution.
 Place two drops of cell suspension in contact with
heparinised plasma from the recipient (one to two drops)
either on a slide or preferably in test tubes or well plates.
Assess the cell / plasma mixture for haemolysis (diffuse
reddening of solution that fails to settle out) or agglutination
(granular appearance).
Perform a minor cross-match in the same way using recipient
cells and donor plasma.

Selection of donors: To be eligible for blood donation, dogs
must have good general health and temperament and be
between 1 to 8 years of age. A minimum weight of 25 kgs is
required and PCV should be at least 40%. This allows a
collection of 450 ml of blood without any harm to the donor.
Dogs that are going to be regular donors should also be
tested for von Willebrand factor to make sure their platelet
function is normal. All blood donors should have up-to-date
vaccinations for rabies and DHLPP (distemper, hepatitis,
leptospirosis, parainfluenza, parvovirus). However, modified-
live virus vaccine may affect platelet and endothelial function
for up to 10 days post vaccination; therefore, blood should
not be donated until 11 days after the dog is vaccinated.
Donors should not have an infectious disease that might be
transmitted through a blood transfusion. Hence dogs must
be free of ehrlichiosis, borreliosis, dirofilariasis,

trypanosomiasis and babesiosis (Knottenbelt and Mackin,
1998a).

Donors should not be receiving any medication other than
heartworm or flea preventatives and should never have
received a blood transfusion. Female dogs should be spayed
and have no history of pregnancy. In addition, all donors
should have an accessible venipuncture site to allow for
easy blood collection. Although donors that meet all the
eligibility requirements can donate blood every 4 to 5 weeks.
Having a large pool of eligible blood donors is desirable
because it reduces the likelihood that any one donor will be
used too often. Repeat donors should be tested for parasites
and have a complete blood cell count and chemistry profile
performed yearly and should be tested annually for
heartworm disease (Knottenbelt and Mackin, 1998b).

Blood collection: Blood is collected using either a closed or
an open system. In both systems, blood is collected using
strict aseptic technique and sterile equipment to help reduce
the risk of bacterial contamination. An open system is used
more frequently than a closed system. Both single- and
multiple-collection bags are available. The jugular veins are
the best sites for canine blood collection because they are
easily accessible, are larger than the other veins, and carry a
large volume of blood, which helps minimize RBC trauma
during collection. Ideally, blood should be collected using a
single, uninterrupted venipuncture to avoid cell damage and
excessive activation of coagulation factors. For blood
collection, the donor is placed in lateral recumbency. The
side of the animal used for collection depends on the
preference of the person drawing the blood, but it is important
to alternate jugular veins with each donation. Sedation is
optional for canine donors. After the blood collection process
is complete, donors should be offered a small meal and plenty
of water along with rest. The donor’s body immediately starts
to replace the blood that was given for donation, and the
donor’s blood is completely replaced within 21 days (Pichler
and Turnwald, 1985).

Blood administration:
Calculation of Volume Required By Recipient:
Transfusion to a normal PCV is unnecessary to alleviate
clinical signs, and will remove the stimulus for the patient to
increase its own marrow red cell production. Usually a post-
transfusion PCV of 25 to 30 per cent in dogs will be sufficient
to reverse the signs of anaemia without significantly
dampening the regenerative response. Transfusion of large
volumes of blood may be needed to achieve these ideal end-
points in severely anaemic patients. Fortunately, however,
even a small rise in recipient PCV is often sufficient to alleviate
a life-threatening anaemic crisis. To calculate the blood
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volume required by the recipient, the following equation is
used.
Blood volume to be transfused =
k x Weight (kg) x (Required PCV - Recipient PCV)
                          PCV of donated blood
                               k = 90 in dogs

Route of administration: Ideally blood should be given into
a cephalic or jugular vein via an intravenous catheter. In
severely hypotensive or paediatric patients, the blood can
be given into the proximal femur using an 18 to 20 gauge
intravenous needle or a spinal needle placed in the
trochanteric fossa. Extraction of blood from the marrow cavity
into the bloodstream is highly efficient and marrow
transfusion is therefore almost as effective as direct
intravenous infusion. Blood is absorbed from the marrow at
a rate of one drop per minute, but may be administered at a
faster rate by using an infusion pump. Intraperitoneal
administration of blood is an inefficient method of
administration, achieving only a 40 per cent extraction rate
(Turnwald and Pichler, 1985).

Method of administration: Blood should be administered
through a filtered set specifically designed for blood products,
to reduce the risk of cellular aggregates and microthrombi
entering the circulation and leading to pulmonary capillary
damage and pulmonary edema. This is particularly important
when blood has been stored following collection. The filters
present in standard sets are too small and will tend to clog
when blood is administered through them. Blood should not
be administered concurrently with (ie, through the same
catheter as) intravenous fluids containing calcium or glucose.
Blood should be gently warmed to 37°C before administration
in order to reduce blood viscosity, prevent patient chilling
and minimise vasoconstriction. If blood is overheated,
clotting and haemolysis can occur. If it is necessary to warm
blood quickly, warming of the tubing as the blood is
administered is preferable to warming the blood collection
bag excessively. Once the bag has been warmed it should be
used within 24 hours.

The speed of administration must take into account the
condition of the patient (Tumwald and Pichler 1985).
Normovolaemic recipients can be given 5 to 10 ml blood/kg/
hour; this amount can be increased in hypovolaemic patients,
up to a maximum of 20 ml/kg/hour. Although a standard
maximum transfusion volume of 20 ml/kg/day is often
recommended, much greater volumes can safely be given in
certain circumstances, such as in animals with severe ongoing
haemorrhage. In patients suffering from cardiovascular
dysfunction or renal failure, the flow should be restricted to
2 ml/kg/hour to avoid circulatory overload due to a sudden
expansion in blood volume.

Blood component therapy: In certain clinical conditions, such
as chronic haemorrhagic / haemolytic / non-regenerative
anaemia, thrombocytopenia, clotting factor deficits or
hypoalbuminaemia, the administration of specific blood
products may be more appropriate than whole blood
transfusions. In chronic hemorrhagic, hemolytic or non-
regenerative anaemia the patient is normovolaemic and
requires only packed red cells to resolve the symptoms
associated with anaemia. Patients with thrombocytopenia
or clotting factor deficiencies often do not need red cells,
and will benefit from the administration of platelet-rich plasma
and plasma, respectively. Since one unit of fresh whole blood
can be separated into two or even three blood products, the
use of appropriate products for specific clinical situations
ensures that maximum benefits are obtained from each
individual donation (Appleman et al., 2009).

Plasma: Plasma can be decanted from centrifuged or
sedimented whole blood and stored in a freezer for several
months. Fresh plasma contains albumin, clotting factors and
immunoglobulins and as such its administration is beneficial
in animals with hypoalbuminaemia or clotting disorders
(including disseminated intravascular coagulation), or in
those in which transfer of passive immunity has failed.
Plasma is indicated in situations such as hypovolaemia or
hypoalbuminaemia as it maintains the oncotic pressure of
the blood. Patients with severe hypoproteinaemia will benefit
from a plasma transfusion prior to and during anaesthesia
for diagnostic and therapeutic procedures.
Packed red blood cells Transfusion of packed red cells is the
treatment of choice for severe anaemia where the patient is
normovolaemic at the time of transfusion. This is particularly
useful in patients with cardiac or renal disease which would
be at risk of circulatory overload from the administration of
whole blood. Once plasma has been decanted from the whole
blood the remainder of the blood bag can be administered as
a packed cell transfusion.

Platelets: Impractically large volumes of blood are typically
required to restore platelet numbers in patients with
thrombocytopenia. However, while whole blood is a very
inefficient method of restoring platelet numbers, whole blood
transfusions are indicated when bleeding has resulted in
hypovolaemia or marked anaemia. Low speed centrifugation
produces a plasma supernatant which is rich in platelets
(platelet-rich plasma). Transfusion of multiple units of
platelet-rich plasma may be successful in reversing
thrombocytopenia. In general, it is severe blood loss anaemia
that is most effectively treated with blood transfusions, while
other therapy is directed at the cause of the throm bocy
topenia.

Cryoprecipitate: Cryoprecipitate is made up of approxim
ately 20 per cent fibrinogen, 50 per cent clotting factor VII
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and 30 per cent clotting factors VIIIc, XIII and vWF. It is
separated from the plasma fraction of blood using a process
of controlled thawing and centrifugation. Cryoprecipitate
must be stored frozen at –18°C and is stable at this temperature
for up to one year. It can be used in patients with inherited
clotting factor deficiencies such as haemophilia A and von
Willebrand’s disease.

Cryosupernatant: Cryosupernatant is the plasma that
remains following separation of the cryoprecipitate. It is a
source of all coagulation and plasma proteins, except for
clotting factors VII, VIIIc and XIII, fibrinogen and vWF. When
stored at –18°C, it is stable for one year. Cryosupernatant
can be used for the treatment of most clotting factor
deficiencies, except haemophilia A and von Willebrand’s
disease, and can also be used for plasma protein deficiencies.
Transfusion Reactions: Transfusion reactions encompass a
spectrum of metabolic and immunologic changes concurrent
or subsequent to a transfusion. These reactions fall into two
categories: immune-mediated and non–immune-mediated
reactions (Tumwald and Pichler 1985).

Immune-Mediated Reactions: Acute transfusion reactions
are the result of preexisting antibodies or sensitization from a
previous transfusion. Although acute transfusion reactions
are the rarest type of reaction, they are also the most serious.
The earliest clinical sign is hyperthermia. Another early sign
of an acute reaction is vomiting; other signs include
tachycardia, tachypnea, weakness, muscle tremors, facial
swelling, agitation, vocalizing, hypotension, hemoglobine
mia, and hemoglobinuria. Delayed transfusion reactions can
occur 2 to 21 days posttransfusion and are the most common
reactions after transfusion. The hallmarks of a delayed
reaction are a shortened survival of transfused RBCs and a
falling PCV. Nonhemolytic reactions may be the result of
antibodies to RBCs, leukocytes, platelets, or plasma proteins
and are most often transient. Clinical signs of these reactions
are anaphylaxis, urticaria, pruritus, hyperthermia, tachypnea,
dyspnea, vomiting, and neurologic signs.

Non–Immune-Mediated Reactions: Non–immune-mediated
reactions have several causes such as trauma to RBCs which
occurs by the use of catheters or needles that are too small
for collecting or administering blood products, when blood
products are overheated, delivering an RBC product with a
PCV greater than 80% and bacterial pyrogens or sepsis
caused by contamination of blood products. All these causes
lead to asymptomatic haemolysis. Another non–immune-
mediated reaction is citrate toxicosis, which results because
of a disproportionate blood : citrate ratio. It often occurs in
patients with liver disease receiving a massive transfusion.
It may also result when enough blood (less than 350 ml) is
not drawn into a collection bag containing citrate
anticoagulant at the donation stage. Because blood is a

colloid, volume overload may be another concern in
transfusion patients. Volume overload can be prevented by
using component therapy.

Transfusion reactions can be prevented by providing a
matched transfusion and by following appropriate storage
and transfusion procedure. Patients receiving blood or blood
products should be monitored closely during transfusion
period. Transfusion should be immediately stopped if
symptoms associated with a potential transfusion reaction
are recorded.
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Introduction: Mango (Mangifera indica L) is the main fruit
of Asia and this fruit has developed its own importance all
over the world. Being a useful and delicious fruit, it was the
part of culture and religion since long time. Besides being
good in taste and quality, it is known as the ‘King of Fruits’
throughout the world. Among the different horticulture crops,
Mango is one of the important crop having large and
preferential demand, valuable foreign exchange revenue
earning crop and every part of the tree are having one or the
other use to human. Mangoes are grown in over 85 countries
of the World on an area of 3.69 million hectare with a
production of 32.58 million tons. In India, mango accounts
for 37.58 per cent of total 58.57 lakh hectors area under fruit
and 21.34 per cent of total national fruit production of 65.587
lakh tones for the year 2007-08. In Karnataka, the total area
under mango accounted for 45.15 per cent of the state total
fruit area (2.99 lakh hectors) and its production was 24.46 per
cent of the total fruit production (50.01 lakh tones) for the
year 2007-08. Such is being the importance of mango, in the
present paper; an attempt has been made to estimate the
district-wise growth rates in area, production and productivity
of mango in Karnataka.

Data and Methodology: The study is based on secondary
data. The necessary data were collected  from Various
publications from Department of Horticulture, Government
of Karnataka, Lalbhag Bangalore, Annual Reports of National
Horticultural Board, Ministry of  Agriculture, Government of
India, Gurgoan, India and FAO Statistics Division

The Karnataka state was reorganized into more number of
newer and smaller districts from the year 1997-98. Due to
non-availability of data for all the 29 districts of the state,
growth rates were calculated only for those districts for which
data is available for sufficient number of years. Accordingly,
on the basis of data availability, for meaningful analysis and
comparison, the study period is divided into three periods
viz., Period-I (1978-79 to 1997-98), Period-II (1998-99 to 2007-
08) and Overall study period (1978-79 to 2007-08). However,
while presenting results on overall period data were presented
on earlier districts only by suitably merging the data of newly
formed districts data with their old parental districts

The growth rate of area, production and productivity of
mango in the state is arrived at using the compound growth
function of the following form as used by Bhomick and
Ahmed, 1993.
Y = abt et  ___________________ (1)
Where, Y is the dependent variable (area/production/
productivity) for which growth rate is to be estimated, a is
intercept (Y in the base period t=0), b is regression coefficient,
t is time variable and et is error term.
The above equation was estimated after transforming it to
logarithmic form as follows
log Y = log a + t log b + log et  _______________(2)
Then the per cent compound growth rate (g) was computed
using the formula
G = antilog of (b-1) X 100             ________________(3)

Major Findings of the Study
Growth Rates of Mango Area
Period – I [1978-79 to 1997-98]
The district-wise compound growth rates of mango area is
presented in Table-1. It revealed that during Period I  mango
area registered annual compound growth rate of 4.54 per
cent which is significant at one per cent probability level as
indicated by the calculated ‘t’ value being greater than the
table ‘t’ value.
Among the different districts, Mysore district showed the
highest growth rate (8.52%) followed by Mandya (7.81%),
Bangalore (7.15%), Dharwad (5.64%) and Chitradurga
(5.30%). These growth rates were also found to be highly
significant at one per cent probability level. The phenomenal
increase in mango area in these districts could be attributable
to more profitability of the mango crop, increased labour
problem with respect to cultivation of other field crops, and
fairly stable prices for the mango crop. These factors must
have convinced the growers to shift some part of their land
for mango plantations. The other districts with a reasonable
increase in the area under mango cultivation are
Chikkamagalore (4.87%) Tumkur (4.34%), Kolar (4.23%) and
Belgaum (4.10%). The per annum growth rates of mango
area, in these districts ranged between four to five per cent
and are significant at one per cent probability level.
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Table-1: District-wise Compound Growth Rates of Mango Area in Karnataka
(Per cent)

SN District Period – I Period – II Overall Period
1 Bangalore 7.15** [7.05 9.65** [6.50] -6.93 [1.43]
2 Chitradurga 5.30** [13.23 5.75** [11.25] -0.67 [0.30]
3 Kolar 4.23** [33.88 4.77** [42.68] 2.64** [3.52]
4 Shimoga 2.09** [3.13 6.81** [16.32] -5.44 [2.45]
5 Tumkur 4.34** [9.43 4.36** [3.81] 5.46** [11.69]
6 Belgaum 4.10** [7.71 7.74** [22.87] -2.16 [1.09]
7 Bijapur 0.16 [0.13 4.85** [5.74] -21.51 [5.31]
8 Dharwad 5.64** [13.41 7.05** [9.49] 5.91* [2.55]
9 U.Kannada -1.76 [2.54 -2.80 [1.85] -0.63 [0.25]
10 Bellary 1.41 [1.77 6.09** [7.62] -10.84 [5.74]
11 Bidar 2.23* [2.34 8.33** [8.57] 3.08 [0.64]
12 Gulbarga 1.80 [1.75 7.07** [6.68] -10.70 [2.22]
13 Raichur 3.48** [10.93 3.44** [7.81] -2.66 [2.89]
14 Chickmangalur 4.87** [4.31 9.98** [4.04] 0.43 [0.60]
15 D.Kannada 2.07** [4.17 5.71** [11.54] -2.78 [3.17]
16 Hasan 1.30 [1.73 5.20** [7.06] -10.07 [3.58]
17 Coorga -7.64 [4.02 -0.51 [0.75] -36.78 [4.69]
18 Mandya 7.81** [27.83 8.30** [19.95] 2.68* [2.81]
19 Mysore 8.52** [5.84 15.75** [15.85] -3.14 [0.33]
20 Davangere - 2.21 [0.49] -
21 Bagalkot -13.43 [2.91] -
22 Gadag - -1.35 [0.36] -
23 Chamarajnagar - -9.04 [1.45] -
24 Koppal - 6.08** [12.25] -
25 Haveri - 20.65 [1.11] -
26 Udupi - -3.59 [2.34] -

KARNATAKA 4.54** [14.35] 6.60** [18.82] 0.37 [0.53]

Source: Compiled from Secondary
data
Note: Figures in parentheses are

the ‘t’ values, ** Indicates
significant at one per cent
probability level and *
Indicates significant at five
per cent probability level

The districts like Raichur, Bidar, Shimoga and D. Kannada
also registered significant growth in area under mango. Even
though, the area under mango has marginally increased in
Gulbarga, Bellary, Hassan and Bijapur districts but the growth
was found to be statistically non-significant. However,
negative growth in area under mango is observed in U.
Kannada (-1.76%) and Coorg (-7.64%) districts.

Period-II [1998-99 to 2007-08]: The growth rate of area
under mango was relatively high (6.60%) during this period.
A very high growth rate is noticed in the area under mango in
districts like Haveri (20.65%), Mysore (15.75%), in addition
Chickmanalur, Bangalore, Bidar and Mandya showed growth
rate of more than eight per cent and these growth rates were
statistically significant at one per cent probability level, except
in the case of Haveri district, which showed the highest
growth rate but is found to be non-significant.

This might be due to a sudden spurt in mango area when
compared to the previous base years. The growth rate in the
remaining districts ranged between 3.44 per cent (Raichur) to
7.74 per cent (Belgaum). Except Davanagere district (2.21%),
all other districts showed a non-significant growth rate in
mango area, viz., Coorga (-0.51%), Gadag (-1.35%),
U.Kannada (-2.8%), Udupi (-3.59%), Chamarajnagar (-9.04%)

and Bagalkot (-13.4%). This decreasing trend in mango area,
might have attributable to more competition from region
specific, more profitable crops. The coefficients were found
to be very high in some of the districts but they failed to
register a significant growth because of their small area under
mango cultivation.

Overall Study Period [1978-79 to 2007-08]: The results
presented in the Table-1 showed a different scenario with
respect to mango crop in the State. The area under mango
which exhibited a very high growth rate during Period-I and
Period-II, showed a non significant growth rate during the
overall period, which was increased very marginally by 0.37
per cent per annum.

This slow growth may be attributable to negative growth
rates in area under mango in majority of the traditional mango
growing districts of the state. The mango area growth was
found to be negative in all the districts, except in Dharwad
(5.91%), Tumkur (5.46%), Bidar (3.08%), Mandya (2.68%),
Kolar (2.64%) and Chickmangalur (0.43%) districts. Among
the positively contributing districts to the mango area of the
state, growth rates are found to be significant at one per
cent in Tumkur and Kolar, while growth rates in Dharwad
and Mandya are significant at five per cent probability level
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and in other two districts viz., Bidar and Chickmangalur even though growth rates of mango area registered positive growth but
are found to be statistically non-significant.

Growth Rates of Mango Production
Table-2: District-wise Compound Growth Rates of Mango Production in Karnataka

(Per cent)

SN District Period – I Period – II Overall Period
1 Bangalore -3.07 [1.11] 24.19* [2.79] -9.73 [2.37]
2 Chitradurga 4.23 [1.86] -21.13 [1.02] 1.29 [0.66]
3 Kolar -1.11 [0.47] 17.84* [2.63] -6.73 [1.80]
4 Shimoga -6.90 [4.80] 3.66 [1.73] -5.98 [2.19]
5 Tumkur 9.96** [5.11] 30.83 [2.11] 9.22* [2.87]
6 Belgaum 4.99* [2.37] -8.52 [0.37] 9.91** [5.03]
7 Bijapur -14.07 [3.79] -17.09 [0.79] -18.43 [2.83]
8 Dharwad 9.71 [1.90] -55.09 [1.76] 12.84** [5.01]
9 U.Kannada 5.22* [2.08] 29.57** [3.10] -1.47 [0.42]
10 Bellary -3.56 [0.62] -55.04 [1.36] -7.75 [1.34]
11 Bidar -1.18 [0.18] -69.86 [1.85] -0.66 [0.19]
12 Gulbarga -7.74 [3.05] 12.50 [1.92] -2.20 [0.53]
13 Raichur 4.17 [1.73] -23.30 [1.06] 4.75 [1.84]
14 Chickmangalur 6.30 [1.38] -36.79 [1.45] 24.26** [10.82]
15 D.Kannada -3.40 [2.49] -5.02 [0.83] 0.48 [0.23]
16 Hasan -4.94 [1.12] -52.51 [1.92] -9.61 [2.56]
17 Coorga -26.28 [4.24] -1.11 [3.27] -34.81 [3.19]
18 Mandya 6.65 [1.52] 35.08*[ 2.63] 21.55** [3.48]
19 Mysore -1.51 [0.34] 7.95 [0.86] 1.23 [0.14]
20 Davangere -0.38 [0.09]
21 Bagalkot - -19.58 [1.57]
22 Gadag - 0.72 [0.13]
23 Chamarajnagar - -14.07 [2.05]
24 Koppal - 15.58** [4.69]
25 Haveri - 24.25 [1.52]
26 Udupi - 4.75** [4.15]

KARNATAKA 1.19 [1.55] 8.57** [21.62] 0.21 [0.15]

Source: Compiled from Secondary data,
Note: Figures in parentheses are the ‘t’

values, ** Indicates significant at
one per cent probability level and *
Indicates significant at five per cent
probability level

The results on district-wise mango production in Karnataka
are presented in Table-2. The growth performance of mango
production in Karnataka is carried out for earstwhile districts
of the state, by collecting the available data, with a minor
variation in the period of study. With respect to growth rate
analysis of mango production, Period-I corresponds to the
period between 1994-95 to 1997-98, while Period-II  remains
same as that for mango area analysis [1997-98 to 2007-08]
and the Overall Period covers from 1994-95 to 2007-08.

Period-I: The Karnataka state registered a moderate growth
rate in mango production, which increased by 1.19 per cent
per annum for the period from 1994-95 to 1997-98. This
moderate growth rate could be due to the lower productivity
of mango on account of poor management of the mango
orchards, alternative bearing of trees, incidence of pests and
diseases, non-remunerative prices for the mango, etc.  As a
result, the farmers might have lost their enthusiasm and
interest in mango cultivation.

Inspite of almost ten per cent growth rate in mango production
registered by two mango growing districts viz., Tumkur (9.96)
and Dharwad (9.71%) and more than six per cent by Mandya
(6.65%) and Chickmangalur (6.30%), all districts registered
non-significant growth rates except Tumkur district which
registered a significant growth rate at one per cent probability
level and Uttar Kannada (5.22%) as well as Belgaum (4.99%),
which  showed a significant growth rates. The coefficients
of these districts were found to be significant at five per
cent. The Chitradurga and Raichur districts showed a
positive contribution towards the state’s mango production.

The growth rates of mango production in rest of the districts
like Kolar, Bidar, Mysore, Bangalore, D.Kannada, Bellary, Hassan,
Shimoga, Gulbarga, Bijapur and Kodagu registered a negative
growth. The lower productivity of mango might be one of the
majr reasons that could have been attributed to the slow growth
of mango production in the state.

Period-II:  It is very interesting to note that mango production
in the state through out this decade was found to have
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registered 8.57 per cent annual growth and the this growth
rates were found to be statistically significant. The major
contributing districts towards this excellent growth in mango
production were Mandya (35.08%), Tumkur (30.83%), U.
Kannada (29.57%), Haveri (24.25%) and Bangalore (24.19%).
It can be observed from the previous table and Table-1 that
almost the same districts except Haveri and Bangalore
emerged as major contributing districts to the state’s growth
rate in mango production.

It is learnt from the table that Haveri district, part of erstwhile
Dharwad district registered a very high growth rate and has
taken over the Dharwad district in the list of top four mango
producing districts of the state. Among the five districts
which have registered higher growth rates, only the
U.Kannada district growth rate was significant at one per
cent level, The Haveri and Tumkur districts registered non-
significant growth rates and rest of the three districts
registered statistically significant growth rates at five per
cent.

The growth rates of mango production in Koppal and Udupi
districts were found to be highly significant at one per cent
during the Period-II, while Gulbarga, Mysore, Shimoga and
Gadag districts, inspite of positive and sizeable growth rates,
revealed a lower base value of mango production during the
earlier years and have failed to exert significant influence on
state’s mango production. These districts even though
registered 12.5 per cent, 7.95 per cent, 3.66 per cent and 0.72
per cent of growth rates, respectively however, these were
non-significant. In case of rest of the fourteen districts, the

growth rates in mango production during the Period-II were
found to be negative and non-significant.

Overall Period [1994-95 to 2007-08]: On account of poor
production performance of mango during the Period-I, the
production growth rate during the Overall Period was found
to be only 0.21 per cent per annum which is almost negligible
and non-significant. The district-wise analysis of mango
production during the overall period indicated that the
Chickmangalur was observed to be the leading district with
respect to growth rate in mango production which registered
a growth of 24.26 per cent per annum and growth rate was
also statistically significant. In the order of importance,
Mandya district (21.55%), Dharwad district (12.84), Belgaum
district (9.91%) and Tumkur district (9.22%) showed a
positive and significant growth rates in mango production.
Growth rates for all these districts were highly significant at
one per cent level except the growth rate of Tumkur district
which was significant at five per cent.

Eventhough Raichur Chitradurga, Mysore and D.Kannada
districts registered positive growth rates in mango
production during overall period, but growth rates were found
to be statistically not significant. In rest of the districts of
the state, the mango production was noticed to have been
decreasing through out the study period.

Productivity Performance of Mango in Karnataka: The
mango productivity growth performance of mango was
carried out for the same time period as that was considered
for analyzing the mango production performance. The results
are presented in Table-3.

Table-3: District-wise Compound Growth Rates of Mango Productivity in Karnataka
(Per cent)

SN District Period – I Period – II Overall Period
1 Bangalore -1.67 [1.41] 13.64 [1.73] -3.00 [2.70]
2 Chitradurga 2.10 [0.85] -20.22 [1.28] 1.98 [0.73]
3 Kolar -4.11[1.65] 11.01 [1.73] -9.13 [2.94]
4 Shimoga -0.70[0.44] -4.72 [1.73] -0.56  [0.21]
5 Tumkur 3.93 [1.59] 25.02 [1.73] 3.56 [1.06]
6 Belgaum 7.77*[2.25] -19.22 [0.94] 12.34* [3.11]
7 Bijapur -1.49[0.42] -31.51 [1.73] 3.92 [1.02]
8 Dharwad 6.93[1.14] -54.27 [1.73] 6.55* [2.24]
9 U.Kannada 1.90[0.93] 14.69 [1.73] -0.84 [0.31]
10 Bellary 4.64[0.55] -62.59 [1.72] 3.46 [0.48]
11 Bidar 3.37[0.39] -68.35 [1.73] -3.63 [1.52]
12 Gulbarga -0.11[0.03] 10.56 [1.73] 9.52 [1.93]
13 Raichur 2.82[1.02] -23.52 [1.73] 7.61* [2.80]
14 Chickmangalur 13.39*[2.29] 19.41 [0.28] 23.73** [9.06]
15 D.Kannada 0.86[0.50] -4.32 [1.24] 3.36 [1.29]
16 Hasan 1.65[0.28] -53.34 [1.73] 0.51 [0.14]
17 Coorga -3.02[0.66] -2.48 [1.73] 3.11 [0.43]
18 Mandya 1.48[0.26] 21.14 [1.73] 18.38* [3.02]
19 Mysore 3.30[1.22] -12.74 [1.73] 4.51 [1.10]
20 Davangere -2.53 [0.78]

Source: Compiled from Secondary data
Note: Figures in parentheses are the‘t’ values, **

Indicates significant at one per cent
probability level and * Indicates
significant at five per cent probability level
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21 Bagalkot - -7.10 [0.77] -
22 Gadag - 2.09 [0.65] -
23 Chamarajnagar - -5.53 [3.53] -
24 Koppal - 8.96* [2.98] -
25 Haveri - 2.98 [0.55] -
26 Udupi - 8.65** [3.57] -

KARNATAKA 1.05[1.17] 10.93 [2.00] -0.16 [0.16]

Period-I: It can be observed from the Table-3 that the mango
yield level in Karnataka was grown by just above one per
cent per annum (1.05%) and was non-significant during
Period-I. This very low growth rate of mango productivity in
the state could be partly attributed to the fact that the five
districts viz., Bijapur, Shimoga, Kodagu, Bangalore and Kolar
showed a negative productivity growth rate and growth rate
of mango productivity in all the remaining fourteen districts
was found to be positive but non significant except in case
of two districts. Thus, mango productivity in the state
suffered on account of poor management of mango orchards,
alternative bearing habit and severe incidence of some of the
pests and diseases. The only two districts which showed
not only positive but a significant growth rate in mango
productivity (Chickmangalore, 13.39% and Belgaum, 7.77%).
Thus, significant growth rates of these districts might have
contributed to the growth rate of mango productivity of the
state to some extent.

It is very heartening to note that the growth rate of mango
productivity in the major mango growing districts of the state
viz., Kolar (-4.11%), and Tumkur (3.93%) were non significant.
These two districts along with Ramnagar and Chikkaballapur
districts forms about sixty per cent of the mango area of the
state. Hence, the downward tendency in the mango
productivity in these districts so as maintain stable and higher
mango productivity.

Period-II: It can be observed from the Table-3 that during
the this study period the mango productivity in the state
registered a growth rate of 10.93 per cent growth rate per
annum. However, growth rate were observed to be statistically
non-significant, as indicated by ‘t’ value being less than the
table ‘t’ value.

This nominal growth rate of mango productivity during this
period could be attributed to the fact that out of the twenty
six districts, fifteen districts showed a decreasing trend in
the productivity of mango and the nine districts exhibited a
positive but non significant growth rates in mango yields,
and only two districts which registered positive and
significant growth rate of mango productivity viz. Udupi
(8.56%) and Koppal (8.96%). However, these two districts
are not the major producers of mango in the state, as they
account for only 1.17 per cent and 1.78 per cent of the state’s
mango area, respectively. Thus, even with the higher
magnitude of growth rate in mango yield, the growth rates

were observed to be statistically non-significant in few of
the major mango growing districts of the state viz., Kolar
(11.01%), Tumkur (25.02%) and newly formed districts like
Ramanagar and Chikkaballapur. These districts couldn’t
push the growth rate of state’s mango productivity at higher
level.

Overall Period [1994-95 to 2007-08]: The Table-3 also gives
the information on the district-wise growth rates of mango
productivity during the overall study period. It can be
observed from the results presented in the table that the
growth rate of mango productivity for the state was negative
and it was found to have been decreasing actually by 0.16
per cent per annum. Thus planned efforts are required from
the concerned people to promote mango productivity at
higher levels as it will have serious consequences on the
mango popularity and farm economy of the farmers. Thus,
the factors responsible for this, needs to be identified soon
and a corrective measures can be thought urgently to help
the mango growing farmers of the state.

The district wise analysis of mango productivity growth rate
shows that the Chikkamanglore is the only district which
recorded the highest growth rate of 23.73 per cent which
was significant at one per cent level as indicate by ‘t’ value
of 9.06. The other districts exhibiting significant growth rates
of mango productivity at five per cent level are Mandya,
Belgaum, Raichur and Dharwad districts with a respective
growth rate of 18.38 per cent, 12.34 per cent, 7.61 per cent
and 6.55 per cent. However, Gulbarga district showed high
growth in mango productivity (9.52%) but growth rate was
not statistically significant and failed to exert any significant
influence on state’s mango productivity as the area under
mango in the district was very meager and accounts for only
about two per cent.  While the growth rates in yield were
positive but were found to be non-significant in districts like
Mysore, Bijapur, Tumkur, Bellary, D. Kannada, Kodagu,
Chitradurga and Hassan, in the descending order of mango
productivity growth rate. The mango productivity was
observed to be on decreasing trend in the districts.

Conclusion: Thus by extending a proper guidance right from
the selection of suitable variety, spacing, agronomic
management, maintenance and harvesting of crop.
Simultaneously a provision of needed infrastructure would
go a long way in helping the farmers to reap the higher
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productivity of mango and produce quality mango not only
to meet the domestic demand but even for export to earn
foreign exchange revenue. Thus the contribution of mango
in the nation’s economic development can be enhanced to
greater heights.
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Abstract: A laboratory experiment was conducted on bioassay studies of different gas concentrations on lesser grain borer
Rhyzopertha dominica (F.) in storage during 2010-11. The treatments included T1 (95% CO2:0%O2), T2 (90% CO2:5%O2), T3
(85% CO2: 10%O2), T4 (80% CO2: 15%O2), T5 (75% CO2: 20%O2), T6 (70% CO2: 25%O2), keeping N2 constant at five per cent
in all the treatments and T7 untreated check. Results revealed that, Cent per cent mortality was recorded after exposure
period of 6, 12, 24 and 36 hrs, with CO2 concentration of 85, 90, and 95 per cent, LC50 values 77.59 per cent CO2 was
required for an exposure period of 12 hour respectively. For an exposure period of 24 hrs, the LC50 value was 72.00 per cent
CO2 required for lesser grain borer. The LC50 values of 69.77 per cent CO2 was required for lesser grain borer for an
exposure period of 36 hrs.

Key words: LC50: Lethal concentration, Modified atmosphere (MA), Lesser grain borer, Rhizopertha dominica, Sorghum,
Storage

Introduction: The lesser grain borer, Rhyzopertha dominica
F. are most injurious to stored grains having an important
position among the storage pests. The average  loss of  food
grains  in  storage due  to  biotic and abiotic  factors accounts
for 10 per cent per year, out of which  insects are contributing
about 2.5  to 5.0 per cent.  It  is  reported  that major  loss  of
food  grains  in  storage  is  contributed  by  two  internal
feeders viz., rice weevil, Sitophilus oryzae Linn. and lesser
grain borer, Rhyzopertha dominica Fab. Survey conducted
by Food and Agriculture Organization revealed that R.
dominica is the major pest of wheat, rice and millets in India
(Champ and Dyte, 1977). Control of insects by insecticides
has serious drawbacks, such as the development of
resistance, toxic residues, workers safety and increasing costs.
In the recent past, the preservation of cereals and other
durable agricultural products during the storage has relied
heavily upon the insecticides to control the storage pests.
However, the present trend is towards alternative non-toxic
control methods that pose no threat of operator or consumer
and are environmentally friendly (Donahaye

et al., 1996). Developing countries have resorted primarily to
the use of insecticides (Moreno Martinez et al., 2000) and
most of the contact insecticides have been restricted for use
on food materials (Shunmugam et al., 2005). Along with
preventive practices, the farmers rely mostly on chemical

control of stored products pests. However, this can be
potentially harmful to human health in the form of chemical
residues (Shunmugam et al., 2005). The consumers today
expect the food products that are pesticide free or with lower
levels of residues (Conyers and Bell, 2007). In addition,
pressure from the international consumer groups to reduce
the chemicals used in food products make a non-chemical
insect control practice highly desirable (Mitcham et al., 2006).
It is demanding to develop the alternative methods that are
economically feasible and ecologically adjusted to control
the stored grain insects and fungi (Moreno Martinez
et al., 2000).

Proper storage of seeds in seed production programme is an
important activity in order to maintain its quality parameters
like viability, vigour and seed health until it is sown. Now a
day’s, tiller of the land demand for high quality seeds which
can be achieved by an appropriate post harvest technology.
A major cause of stored seed degradation and deterioration
are insect pest and microorganisms. Many studies have
shown that modified atmosphere of elevated carbon dioxide
and depleted oxygen is effective method against insect and
microorganisms during storage. Modified atmosphere storage
is one of the seeds and food preservation methods that
maintain the natural quality of food products in addition to
extending the storage life which reduces the respiration rate
of seeds and activity of insects or microorganisms in seeds.
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The only technology that retains the special capacity of
fumigation for in-situ treatment of stored commodities, as
well as offering a similar diversity of application technologies
is the modified atmosphere (MA) method. It offers an
alternative that is safe and environmentally benign to the
use of conventional residue-producing chemical fumigants
for controlling insect pests attacking stored grain, pulses,
oilseeds, processed commodities and packaged foods
(Navarro, 2006). It also reduces the metabolic rate which is
otherwise called as metabolic arrest. The reduction in
metabolism lessens the pressure on the organism to initiate
anaerobic metabolism, but also leads to a reduction in ATP
production. The natural permeability of cellular membranes
appears to be important for survival of the insect under low
oxygen or high carbon dioxide atmospheres (Mitcham et al.,
2006).

Taking into consideration the above said facts, investigations
were carried out on bioassay studies of different gas
concentrations on lesser grain borer Rhyzopertha dominica
(F.) in stored sorghum.

Material and methods: This experiment was conducted in
the Department of Agricultural Entomology, College of
Agriculture, Raichur during 2010-11. The laboratory
maintained culture was exposed to different concentrations
of CO2 N2   and O2 as detailed below of different gas
concentrations were fixed with the constant of N2 five per
cent as inert gas and O2 raised from zero to 25 per cent with
the interval of five per cent increased from T1 to T6 ranging
the mortality with the different gas concentrations to know
50 per cent mortality which is called as bracketing. Mortality
was observed at six, 12, 24, and 36 hours interval after the
exposure to different gas concentrations and their
combinations. The observations of different gases were
subjected to probit analysis to find out the LC50 values.

Results and discussion
Mortality response of R. dominica (F.) to CO2 and O2.

All treatments with higher level CO2 keeping N2 constant at
five per cent and varying O2 concentrations ranging from
zero to 25 per cent revealed that T1 (95% CO2:0%O2), T2 (90%
CO2:5%O2), T3  (85% CO2: 10%O2)  had cent per cent mortality
at 6, 12, 24, and 36hr after exposure. However, in T4 (80%
CO2: 15%O2) the mortality was 26, 33.33, 65.00 and 83.33 per
cent at 6, 12, 24, and 36 hrs respectively after exposure. In T5
(75% CO2: 20%O2) mortality was 5.00, 28.33, 58.66 and 83.33
per cent at 6, 12, 24 and 36 hrs after exposure. Again the
mortality was further reduced in lower concentration of CO2
T6 (70% CO2: 25%O2) with mortality of 8.33, 23.33, 51.66 and
55.00 per cent at 6, 12, 24, and 36 hrs after exposure. In T7
(untreated) there was no mortality of insects. (Table 1) LC50
values for lesser grain borer were 77.59 per cent CO2 was
required for an exposure period of 12 hour. For an exposure
period of 24 hrs, the LC50 value was 72.00 per cent CO2
required for lesser grain borer. The LC50 values of 69.77 per
cent CO2 was required for lesser grain borer, for an exposure
period of 36 hrs. (Table 2)

This finding is in agreement with Jay, (1971) who found that
exposure to 60 per cent CO2 for four days was sufficient to
control all stages of stored product pests. Increasing CO2
concentration in storage atmosphere to 60 per cent resulted
in 100 per cent mortality of larvae of S. oryzae at four days of
exposure time on maize seeds. The LC50 and LC95 values for
larvae were 23.3 and 47.5 per cent CO2 for an exposure time of
four days. The LC50 and LC95 value for adult rice weevils
was 15.1 and 45.0 per cent CO2 concentrations when exposed
for four days. Also in agreement with results of present
investigation also are in agreement with the results of
Mohamed et al. (2012) where mortality was recorded after
exposure periods of 3, 6, 12, 24, 48, 72 and 96 hours with
different MAs of 55, 65, 75, and 85 per cent CO2 gas in the air.
Larvae and adults were more susceptible while eggs and
pupae were more tolerant to CO2. A two-day exposure period
was adequate to completely kill larvae and adults under all
tested MAs.

Table1. Effect of different concentrations of CO2 and O2 on R. dominica

Treatments Gas combinationCO2:N2:O2 Per cent mortality at different intervals
6 hr 12 hr 24 hr 36 hr

T1 95:    5:   0 100(89.96* 100(89.96)* 100(89.96)* 100(89.96)*
T2 90:    5:   5 100(89.96) 100(89.96) 100(89.96) 100(89.96)
T3 85:    5:  10 100(89.96) 100(89.96) 100(89.96) 100(89.96)
T4 80:    5:  15 26(30.93) 33.33(35.23) 65.00(53.70) 83.33(65.92)
T5 75:    5:  20 5.00(12.91) 28.33(32.12) 58.33(49.78) 75.00(59.97)
T6 70:    5:  25 8.33(16.59) 23.33(28.84) 51.66(45.93) 55.00(47.85)
T7 Untreated 0.00 0.00 0.00 0.00

(0.01) (0.01) (0.01) (0.01)
S. Em± 1.27 0.70 0.57 0.57
CD (P=0.01) 5.38 2.97 2.16 2.22

* Figures in the parentheses are arc sine transformed values
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Table2. Probit analysis of CO2 concentration Vs insect Rhyzopertha dominica mortality relationship
Duration χ²at Regression Fiducial limits Fiducial limits

P=0.05 equation Y=a+ bx LC50 LL UL LC99 LL UL
12 HAT 8.41 28.14-48.18X 77.59 63.10 85.96 93.86 85.20 317.51
24 HAT 7.21 20.47-33.03X 72.00 53.46 76.95 93.53 84.65 199.66
36 HAT 6.33 22.13-35.81X 69.77 67.23 71.52 88.87 85.46 94.82

HAT   =   Hours after treatment          LL      =   Lower limit                      UL = Upper limit
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Agriculture plays a significant role in the country’s nutritional security, poverty alleviation and employment generation.
The 21st century witnessed radical developments in agricultural Science and Technology which have an impact on the
social and economic development of India. The agricultural education in India has identified its role in equipping the
human resources and has been geared to harness the modern science and technology for higher productivity and production.
This substantially helped to reduce the food scarcity in India.  Agricultural education helps farmers in orienting them to
more practical and rural realities and serve the needs of the rural community through dynamic interaction with rural
societies. Our country has 55 Agricultural Universities, with adequate infrastructure, financial support which are ensuring
academic excellence. Agricultural education is giving increased emphasis on topics like, alternate farming, bio-fertilizers,
pressurized irrigation, integrated water management, integrated nutrient management, integrated pest, disease and weed
management, resource optimization, post harvest technology and value addition, and marketing. Modern agriculture
practices are increasingly turning out to be knowledge-based and hence gaining expertise in them is not an easy task for
many of our rural farmers. Scope of Agriculture education  has to be expanded by emphasizing education on Climate
resilient Agriculture, Precision farming, Protected Cultivation, Plant Biotechnology, Mechanised farming, Efficient Use of
Water Resources, Strong Marketing infrastructure with Strategies and Institutional Reforms. The curriculum should be
regularly updated to incorporate the changes in agricultural scenario. ICAR has narrated the key challenges and
opportunities in the agriculture sector in the next two decades for developing an appropriate strategy and a roadmap to
shape the future of the Indian agricultural education and research for growth, development and equity.
Introduction : Agriculture is a potential enterprise in
accelerating the growth of Indian economy. Agriculture
makes the highest contribution to India’s Gross Domestic
Product (GDP).  It plays a significant role in the country’s
nutritional security, poverty alleviation and employment

generation. It offers not only a wide range of options to the
farmers for crop diversification, but also provides ample
scope for sustaining large number of agro-industries which
generate substantial employment opportunities.
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Agriculture sector is witnessing radical changes and
challenges at national and global level. The demand for
agricultural commodities is steeply rising; food preferences
of the next-generation consumers are changing; and
agriculture sector is strug gling with decelerating profitability
which is dragging its performance. The emerging challenges
and opportunities call for a paradigm shift in the innovation
driven agricultural education system to connect inventions
with all the stakeholders in the entire food supply chain.

Of the 21st century, two contrasting trends have been
noticed—(i) India is being recognized as the global power in
the key economic sectors with consistent high economic
growth and (ii) its slow growth observed in the agriculture
sector is causing concerns for the future food and nutritional
security of the country. Indian agriculture contributes to 8%
global agricultural gross domestic product to support 18%
of world population on only 9% of world’s arable land and
2.3% of geographical area. Nearly one-third of the country’s
population lives below poverty line, and about 80% of our
land mass is highly vulnerable to drought, floods and
cyclones. On the brighter side, India possesses substantial
biodiversity — nearly 8 % of the world’s documented animal
and plant species are found in our country. Many of these
are considered crucial for livelihood security of poor and
vulnerable population.

It is now realized that agriculture sector would have to face
several challenges and threats, along with the opportunities
that are emanating from both supply and demand
perspectives. An effective agricultural invention-and
innovation continuum would play a crucial role in addressing
a number of supply-side obstructions and in harnessing
numerous demand-side opportunities. The preconditions for
making agriculture sector more remunerative and sustainable
would be to evolve effective mechanisms for technology
development, technology delivery and to enhance capacity
of all stakeholders in the invention-innovation continuum.

India does require education at all levels so that Indian farmers
are better equipped to handle the threats of globalization.

These days with the entry of Foreign Direct Investment (FDI)
in the sector, many Multi National Companies have forayed
into the segment with dozens of agro-products;
subsequently this has resulted as a threat to Indian farmers
who lack professional expertise to better deal with the issue.
For Agricultural education, research and development, the
key challenges would be:
 to develop promising technologies and management
options to raise productivity to meet growing food demand
in a situation of deteriorating production environment at the
lowest cost; and
 to develop appropriate technologies, create required
infrastructure and to evolve institutional arrangements for
production, post-harvest and marketing of high-value and
perishable commodities and their value-added products.
Hence the need of the hour is to give agricultural education,
a high priority.

Global Scenario: Global food demand is expected to be
doubled by 2050, while production environment and natural
resources are continuously shrinking and deteriorating.
Across the larger part of the world, inadequate attention to
agriculture has led to steep rise in food prices and increased
food riots; and that has pushed an estimated 100 million
more people into poverty. Food crisis has aggravated further
because of climate change and diversion of arable lands to
urbanization, industrialization and also for producing bio-
fuel. About 30% global emissions leading to climate change
are attributed to agricultural activities, including land-use
changes such as deforestation etc. (IAASTD, 2009).
Frequent severe droughts and floods are also attributed to
climate change that are making millions of people, particularly
in resource-poor areas, vulnerable, when their livelihood and
food security is depending on agriculture (IAASTD, 2009).
To increase food production, augment income of the poor
and to alleviate poverty and malnourishment, heads of the
governments during the World Food Summit 2008, had
reaffirmed the commitment to address challenges of high
food prices, climate change and bio-energy. Role of
agricultural education, agricultural research, policy support
and institutional innovations were cited for reshaping
agriculture to meet future demand for food and to eliminate
hunger. (The World Bank, 2007).
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Agricultural Education- Present Scenario: Started with the
five agricultural colleges in India during 1901-1905 and first
agricultural university at Pantnagar during 1960, we have
now 55 agricultural Universities in our country imparting
agricultural education. Agricultural Universities and Colleges
are playing a pivotal role in disseminating scientific
knowledge and skills to the farming community and train
them to use skills for better output.

During the recent global food crisis in 2008, Indian agriculture
performed better than several of the developing countries,
mainly owing to timely policy intervention, yet the agriculture
sector needs special attention and emphasis to address
numerous inherited and future challenges. Agriculture in
India is unfolding to a new agrarian model, represented by
high dependency for livelihood by the large number of
smallholders, which is contrary to the historical trajectory of
the economic development. Therefore, education, research
and development focus along with institutional framework
and policy support needs to match emerging agricultural
scenario of the country.
Our country has 55 Agricultural Universities, with adequate
infrastructure, financial support  which are ensuring  academic
excellence and have multidisciplinary teamwork in the
development of programmes of education, research and
extension.
We have a well oriented research by a cadre of scientists
with clear insight into agricultural related disciplines.
Agricultural education helps farmers in orienting them to
more practical and rural realities and serve the needs of the
rural community through dynamic interaction with rural
societies.
 Our agricultural
education system
has well defined
curricula to equip
the agri-graduates
with subject compe
tency, self
m o t i v a t i o n ,
positive attitude,

agri-business skills, knowledge of computer and information
technology, and communication skills in both English and
regional languages.
Our  Agri–universities are encouraging Rural students to
study agriculture which in turn promote them to take up
farming on a scientific basis applying improved agricultural
technologies.  They are providing regular specialized training
to rural youth, particularly school dropouts, and adults who
are not eligible for enrolling for formal agricultural courses
which motivate them to take up agricultural activities.
 Agricultural education is giving increased emphasis on
topics like, alternate farming, bio-fertilizers, pressurized
irrigation, integrated water management, integrated nutrient

management, integrated pest, disease and weed management,
resource optimization, post harvest technology and value
addition, and marketing.
We have now Market oriented agricultural education with
agricultural marketing policy for the national and international
markets which has helped in solving the problem of
globalization in agriculture.
Agricultural Education has empowered our agri-graduates
and scientists to face up the challenges posed by the demand
of the national and international markets.

Challenges and Issues
1) Agriculture and Economy: Agriculture makes the highest
contribution to India’s GDP. It has been seen in the last few
years that the input of the agriculture sector has been
declining, but it is still the biggest contributor. However,
according to the report of ICAR, the agriculture contribution
in GDP is declining in India, which in 2008-09 went down to
15.7% from about 30% in 1990-91.  Share of agriculture and
allied sectors to Gross Domestic Production (GDP) declined
further to 13.9 per cent in 2011-12 from 17 per cent in 2010-11,
according to the Economic Survey 2011-12.
During the past two
decades, the average
annual growth of
agriculture sector
was less than half
(around 3%) of the
overall average
growth of the
economy (6 - 7%). Industrial and service sectors have
outpaced performance of agriculture sector during the past
two decades. But the proportion of workforce engaged in
agriculture did not commensurate with the decline of its share
in the gross domestic product. At present also, agriculture
sector provides employment to about 52% of the workforce
that used to be about 61% in 1990-91. These starkly different
trends reveal that incomes in non-agriculture sector are
growing faster than agriculture sector.

2) Growing food
demand:  The demand
for food and proces
sed commodi ties is
increas ing due to
growing population
and rising per capita
income. There are
projections that demand for foodgrains would increase from
230 million tonnes in 2011 to 345 million tonnes in 2030. Hence
in the next 20 years, production of foodgrains needs to be
increased at the rate of 5.5 million tonnes annually. The
demand for high-value commodities (such as horticulture,
dairy, livestock and fish) is increasing faster than foodgrains



1125TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

and for most of the high-value food commodities demand is
expected to increase by more than 100% from 2000 to 2030.

3) Environment problems in agriculture: Global temperature
is likely to increase by 1.80 to 4.00 C (IPCC).  30% global
emissions leading to climate change are attributed to
agricultural activities like deforestation. These changes put
more threats on livelihood security of farmers. Focus should
be on increased adaption of crops which can withstand
changed climate. This needs re-orientation of agricultural
education to cope up with changed climate.

4) Now the number of agricultural producers is declining.
The population that makes a living directly from agriculture
continues to fall in our country. People, with rural background
and engaged in traditional agriculture, are reluctant to let
their children and younger generation to pursue agriculture
as a full time profession.

5)  Those, with rural background and genuine interest in
agriculture, do not have the basic education to go in for
higher education in agriculture. This prompted the rural youth
to go in for non-agricultural courses and moving in of urban
based agriculture graduates without any practical knowledge
of agriculture.

Points to ponder: India is yet to emerge as a significant trade
partner in the world agriculture market. Presently India holds
around 1% of the global trade in agro- commodities, which is
very less as compared to huge workforce engaged in this
field. Economic liberalization and WTO regime pose a big
challenge to Indian agriculture. To cope up with changed
global scenario, agricultural education must have to be
implemented. This is a major concern for academics and policy
makers. An approach to our own problems will have to be
worked out. This, in turn, is the need of agricultural
educational systems.

Despite many major structural transformations such as better
input facilities and technology changes with regards to
irrigation, High yielding seeds and changes in cropping
pattern etc., the agriculture sector in India is still termed as
the poor’s profession in India.

Many of today’s major challenges—including energy
security, national security, human health, and  climate
change—are closely tied to the global food and agriculture
enterprise. Academic institutions with programs in agriculture
are in a perfect position to foster the next generation of leaders
and professionals needed to address these challenges.
However, to keep pace with changing times, agricultural
education needs a new focus and re-orientation.

Hence, in the country the education, research and
development focus needs to be reoriented in a way to
develop and promote those technologies that raise
agricultural income and ensure employment opportunities in
the agri-supply chain to a vast majority of the workforce.

Scope of Agricultural Education in India: Keeping into
account of the fact that increased productivity and
production must be the sole objective of agricultural
education and research, our scientific community is leaving
no stone unturned for bringing about paradigm changes in
agriculture education in the country. In the present and future
context, Agriculture education on the following aspects is
being emphasized.

Education on
efficient Use of
Water Resources:
In India 70 % of the
water resources are
used for agriculture,
Due to many factors
like increased urban
ization and industria

lization and also intensive use of agricultural chemicals and
fertilizers, problems of Water Pollution, Ground water
depletion, Water logging, salinity and Desertification ares
on the rise.  To tackle the issue, education on effective canal
water management and adoption of improved irrigation
methods is necessary.

Education on Flood & Drought Management : Education on
various tools and techniques to better combat calamities
like Flood and Drought will surely help the agricultural output.

Soil and Water Testing laboratories :These Testing Labs
spread across the country, educate the farmers about various
scientific tools for identifying superb soil and water for
agricultural purposes. They analyze the soil and water
samples from different farms and regions and assess the
quality of irrigation water by providing appropriate
recommendations.

Education and awareness on credit facilities to farmers : To
meet local credit needs of farmers, many Rural Credit Banks
have been established. These RCBs also offer Crop Insurance
Schemes with lower premium and without red tapism.

Education on Strong
Marketing infrastruc
ture: Education focused on
the effective marketing
infrastructure and techniq
ues of preservation, stora
ge, and transportation etc.
with a view to reduce the

post harvest losses and ensuring better returns is provided
to farmers. Institutions like Indian Council of Agricultural
Research and Marketing Research and Information Network
(AGMARKNET) are working for the cause of up gradation
and dissemination of market intelligence for the rural
community
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Education on the role of
Effective Agro –
processing techniques :
Setting up of Agro -
processing units in
production areas also
helps reduce post harvest

wastages. With the use of effective Agro- processing tools,
farmers would surely be able to minimize significant
percentage of loss.

Education Climate resilient Agriculture, Precision farming, Protected Cultivation, Plant Biotechnology

Education Mechanised farming, Modern Technology, High-
Tech Horticulture
Strategies and Institutional Reforms :The basic objective in
redefining agricultural education in the changing scenario is
to promote development and delivery of educational
programmes that would enhance the employment potential
and build up an easy, accessible and cost effective
knowledge intensive information system.
The guiding principles, approach and strategies are as
follow
Shaping up academic environment through total quality
management.
 Entrepreneurship development and self-employment
orientation in agricultural education should receive high
priority through infusion of vocational courses (certificate/
diploma levels).
Periodic review and revision of curriculum consistent with
national and global scenario, market trends, self-employment
avenues and industries requirements. Include specialized
training in degree programmes.
 Make Agricultural Education an independent subject at
School level and integrate it with the higher education
system.
 Emphasis on Distance Education in Agriculture with
extensive use of innovations of IT, digitalization of course
content, virtual universities, e-learning and video
conferencing.
Facilitate, promote and support agreements, cooperation
and coordination at inter institutional and international levels.

Develop well trained human resource for doing research in
advanced areas of science to become internationally
competitive.
 Universities have to provide non-formal education and
vocational course including technological empowerment of
women and rural youth through distance education.
Training is an important component. Training Institutes of
high quality should be established on urgent basis to provide
better training to both in-service and out side personnel in
agriculture.

Revamping Agricultural
Education :
Re-orienting and modifying the
course curriculum to suit the
demands of the job.
 In curriculum, post harvest
technology, agro-processing
value-addition, marketing and
entrepreneurship development
as well as management intricacies should be given emphasis.
 Agricultural Education should be made innovative to
absorb futuristic trends and skill orientation rather than based
on note-memorisation of new knowledge.
 Agricultural Education System should produce
professionals and for that, the system has to balance between
classroom teaching and practical sessions and experiential
learning based on actual work-based experience.
 State Agricultural Universities  should run short-term
courses for Plus-Two level students to enable them in
engaging themselves in income generating activities.
Suitable tie-ups with industry should also be encouraged
to enhance the relevance in agricultural education.
 Centres of Excellencies should be identified and the
responsibility of revamping agricultural programmes should
be given to these institutions.

Conclusion: The paradigm shift in agricultural education
should include teaching students not just what is currently
known but also to keep them abreast of the new knowledge
essential for meeting the challenges of new economic
environment and all that would contribute to socio-economic
development and public good. The education should lead
to development of analytical skills, exposure to international
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marketing, total quality standards and comparative
advantages. It should also facilitate confidence in ensuring
sustainability with high productivity and quality of the
produce while meeting international standards.

The curriculum should be regularly updated to incorporate
the changes in agricultural scenario. Specific curricula could
be developed for technological and skill development of
women in market driven technological enterprises and
sustainable management of natural resources.

Agricultural students and practitioners are aware of the
quality aspects, but they don’t put them in practice. This
attitude must change. Research, training and extension in
agriculture should be in continuum in for achieving quality
ideals. Young people should be encouraged to the system
and contribute fresh ideas.

Indian agriculture will require the use of modern farming
methods and plant biotechnology. It will require new water-
saving micro-irrigation practices. Indian farmer is very hard
working and has the ability to adopt and practice modern
farming technologies. India can produce value added food,
medicinal plants, aromatic oils and biomaterials for the global
markets. In the next ten years there is an opportunity to add
500 billion USD year on year in this sector. This is true
empowerment. This is real power in the hands of our people
which is possible through new, focused agricultural
education.

The Indian Council of Agricultural Research is an apex
organization in the country spearheading agricultural
education, research and extension activities for productivity
enhancement and diversification of Indian agriculture. ICAR
has narrated the key challenges and opportunities in the
agriculture sector in the next two decades for developing an
appropriate strategy and a roadmap to shape the future of
the Indian agricultural education and research for growth,
development and equity.

If agricultural education systems are organized to cope with
these problems through better production systems which

are less vulnerable to climate change, better improved
adaptive varieties through genetic manipulation, improved
cultural practices (Irrigation, Integrated pest, Nutrient,
Disease Managemen), appropriate risk management
decisions, information about proper market timing and market
access  and other technologies, Agricultural Education and
Agriculture sector plays a still prominent role in India’s
economic growth in achieving Food Security, Nutritional and
Health security, Employment generation and Poverty
alleviation thus ensuring a bright future for India.
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VELVET BEAN-AN UNDERUTILIZED MEDICINAL LEGUME
Lakshmidevamma TN, Hanchinamani CN, Shankar S and Vijayalaxmi Padaganur

UHS, College of Horticulture, Bidar

Velvet bean is an indigenous medicinal climber belonging to family Fabaceae, commonly known as Atmagupta, Kapi
Kacchu (Sanskrit) Kewanch (Hindi), Nasagunni (Kannada) Velvet bean and Cow itch (English).  The seeds of velvet bean
are a source of L-dopa (L-3, 4-dihydroxyphenylalanine), which is useful in the treatment of Parkinson’s disease.  In Ayurveda,
it is regarded as nervine tonic, aphrodisiac and diuretic.  It is reported that the seed powder significantly alleviate
symptoms of the Parkinson’s disease, help patients overcome the side effects of regular Parkinsons’s drugs and ease the
suffering.  Seeds are also rich in proteins (27%) and minerals.  Velvet bean is a hardy crop tolerates drought conditions.  It
can be grown on soils with low fertility and high acidity.  It grows well in warm, moist conditions and sensitive to frost, cold
conditions.  It can be grown under surface cultivation or with support (Sticks/overhead trellies).  Higher seed yields are
obtained when grown with support.  Velvet bean sheds large quantities of leaves before reaching maturity, and these decay
gradually and adds significant biomass ranging from 5 to more than 12 t of dry matter (DM) ha-1.  It is also reported to add
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more than 1 t of dried roots ha-1.  Being a legume crop it has the potential to fix atmospheric Nitrogen through a symbiotic
relationship with soil microorganisms.  Raw seeds contain about 27% protein and are rich in minerals.  It also possesses a
notable allelopathic activity, which suppress competing weeds.  This can also be grown as a fallow crop to improve soil
fertility, a smother crop to control weeds, and a forage plant and as a cover crop in different plantation crops.

Introduction:
Mucuna pruriens
L. (DC) “The Magic
Bean”
Vernacular Name:
Velvet Bean, Krame,
Itchy bean, Mucu
na, Cowitch, Cow
hage, Buffalo bean.

Mucuna pruriens is a tropical legume known as velvet bean
or Common cowitch found in Africa, India and the Caribbean.
Velvetbean, a vigorous annual climbing legume, originally
came from southern China and eastern India, where it was at
one time widely cultivated as a green vegetable crop.

The genus Mucuna, belonging to the Leguminosae family,
covers perhaps 100 species of annual and perennial legumes,
including the annual velvetbean with 2n = 20, 22 or 24
chromosomes. Mucuna is self-pollinating; hence, natural out-
crossing is rare . The most commonly cited species include
M. deeringiana Merrill, M. utilis Wallich (Bengal velvet
bean), M. pruriens (L.) DC., M. nivea, M. aterrima Holland
(Mauritius and Bourbon velvet bean), M. capitata, and M.
diabolica.

It is one of the important medicinal plants that remain
unexploited. This herb has one of the most fascinating
chemical profiles on earth that have profound action on
human nervous system. It has been used traditionally in the
Ayurvedic system of medicine . Its traditional uses include
aphrodisiac and improving glucose levels.  It has value in
agricultural and horticultural use. It is also used as a fodder
plant in many areas of the world.

M. pruriens is infamous for the extreme itchiness it produces
on contact, particularly with the young foliage and the seed
pods.

Habitat: M. pruriens belongs to the Fabaceae family and has
wide distribution in tropical regions of the world.  The crop
responds to shorter day lengths (photoperiodic). Flowering
may also be stimulated by cooler night temperatures (21oC).
Velvetbean dies naturally after producing seed, about 45–60
d after flowering. Most Mucuna spp. exhibit reasonable
tolerance to a number of abiotic stresses, including drought,
low soil fertility and high soil acidity, although they are
sensitive to frost and grow poorly in cold, wet soils. The
genus thrives best under warm, moist conditions, 1500 m
above sea level and in areas with plentiful rainfall, which
explain why it thrives in tropical climates.

Velvet bean sheds significant
quantities of leaves before
reaching maturity and these
decay gradually in a litter
layer below the actively
growing velvet bean. Only a
few roots tapping deep
horizons can be found per
square metre sampled, but

surface roots are abundant. Levels of above ground biomass
range from 5 to 12 tonnes of dry matter (DM) per ha; below
ground, more than 1 ton of dried roots per ha may be
produced. Pod production is variable, depending on the
environmental conditions, but can easily reach more than 2
tonnes per ha, especially if the velvet bean vines have the
opportunity to climb trees, stalks, or other tutors.

Like most legumes, velvet bean has the potential to fix
atmospheric N through a symbiotic relationship with soil
microorganisms. The N is converted by the rhizobia on the
roots of the plant to an available form that is stored in the
leaves, vines, and seeds — making the plant an efficient
source of N.

Character Description
Habit: Mucuna pruriens is an annual climbing shrub with
long vines that can reach over 15 m in length. When the
plant is young, it is almost completely covered with fuzzy
hairs, but when older, it is almost completely free of hairs.

Leaves: M. pruriens yields long, ovate or lanceolate leaves
which range from  15cm to 30cm in length.  The leaves are
tripinnate, ovate, reverse ovate, or rhombus-shaped. The
sides of the leaves are often heavily grooved and the tips
are pointy. In young M.pruriens plants, both sides of the
leaves have hairs.

Inflorescence:  The  inflorescence is
arranged on axillary panicles in groups
of two or three.  They are 15 to 32 cm
long and have two or three, or many
flowers. The flowers range between
white and purple in colour and the bells
are no more than measures 1cm wide.

Fruit: In the fruit ripening stage, a 4 to 13 cm-long, 1 to 2 cm-
wide, unwinged, leguminous fruit develops. There is a ridge
along the length of the fruit. The husk is very hairy and  pod
carries up to seven seeds. The seeds are flattened uniform
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ellipsoids, 1 to 1.9 cm long, 0.8 to
1.3 cm wide and 4 to 6.5 cm thick.
Its seed pods are covered in
loose, orange hairs that cause a
severe itch if they come in contact
with skin. The chemical
compounds responsible for the
itch are a protein, mucunain, and
serotonin. The seeds are shiny
black or brown drift seeds. The
dry weight of the seeds is 55 to
85 g/100 seeds.

Chemical Constituents
L - d i h y d r o x y p h e n y
lalanine (L-dopa, approx
imately 40 mg/g seed);
Alkaloids mucunine,
mucunadine, mucuad
inine, pruriendine and
nicotine;

B-sitosterol, glutathione, lecithin oils, venolic and gallic acids;
Protein content of 27.9g per 100g;
D-chiro inositol; tryptamine, alkylamines, steroids,
flavonoids, coumarins, cardenolides 

The mature seeds of the plant contain about 3.1-6.1% L-
DOPA, with trace amounts of 5-hydroxytryptamine
(serotonin), nicotine, DMT-n-oxide, bufotenine, 5-MeO-
DMT-n-oxide, and beta-carboline.

The leaves contain about 0.5% L-DOPA, 0.006%
dimethyltryptamine (DMT), 0.0025% 5-MeO-DMT and
0.003% DMT n-oxide. )

Uses: For centuries velvet beans have been used throughout
the world as a staple food, food supplement and medicine for
both humans and animals. Its traditional uses include
aphrodisiac and curing Parkinson’s disease.  It is also used
as a fodder plant in many areas of the world.

Medicinal uses
Treatment of Parkinson’s Disease:
Velvet beans have long been used in
traditional Ayurvedic Indian medicine
for diseases including Parkinson’s
Disease. Velvet Bean seeds contain
high concentrations of levodopa (L-
Dopa),  a  precursor of the
neurotransmitter dopamine. Because
of the high concentrations of L-Dopa

(7%), velvet bean is a commercial source of this substance,
used in the treatment of Parkinson’s disease. L-DOPA
converts into dopamine, an important brain chemical involved
in mood, sexuality, and movement.

Hallucinogenic preparations :  In addition to levodopa, it
contains serotonin (5-HT), 5-HTP, nicotine, N,N-DMT
(DMT), bufotenine, and 5-MeO-DMT. Thus have
psychedelic effects and it has been used in ayahuasca
(hallucinogenic ) preparations.
Aphrodisiac:  Traditionally, the seeds of Mucuna Pruriens
have been used for treating male sexual dysfunction in Unani
Medicine, the traditional system of medicine of Indo-Pakistan
Subcontinent. Mucuna has been used for centuries as an
aphrodisiac to treat infertility in men.
Antagonist for various snakebites  The plant and its extracts
have been long used in tribal communities as a toxin
antagonist for various snakebites. Research on its effects
against Naja spp. (cobra), Echis (Saw scaled viper),
Calloselasma (Malayan Pit viper) and Bangarus (Krait) http:/
/en.wikipedia.org/wiki/Mucuna_pruriens - cite_note-6 have
shown it has potential use in the prophylactic treatment of
snakebites.
Antidepressant : M. pruriens seeds have also been found
to have antidepressant properties in cases of depressive
neurosis when consumed.
They are also used in Indian Ayurvedic medicine since
long to treat worms, dysentery, diarrhea, cough, tuberculosis,
impotence, rheumatic disorders, muscular pain, sterility, gout,
menstrual disorders, diabetes, and cancer.
The ethanolic extract of leaves of Mucuna pruriens
possesses anticataleptic and antiepileptic effect in albino
rats.

As Vegetable
 Various species of
Mucuna are grown as a
minor food crop. Raw
velvetbean seeds contain
about 27% protein and are
rich in minerals (especially
K, Mg, Ca, and Fe;).

During the 18th and 19th centuries, Mucuna was grown
widely as a green vegetable in the foothills and lower hills of
the eastern Himalayas and in Mauritius.
Both the green pods and the mature beans were boiled and
eaten. Cooked fresh shoots can also be eaten. This requires
that they be soaked from at least 30 minutes to 48 hours in
advance of cooking, or the water changed up to several times
during cooking, since otherwise the plant can be toxic to
humans.

The above described process leaches out phytochemical
compounds such as levodopa, making the product more
suitable for consumption. If consumed in large quantities as
food, unprocessed M. pruriens is toxic to non-ruminant
mammals, including humans.

Coffee Substitute - Nescafe 
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 In Central America - Guatemala and Mexico, M. pruriens is
also used as a coffee substitute called “Nescafe”. Velvet
beans are roasted and ground to make a coffee substitute,
the seed is widely known in the region as “Nescafé,” in
recognition of this use.

To improve soil
fertility
 Mucuna spp.
have also been
grown as a fallow
crop to improve soil
fertility, a smother
crop to control
weeds, rehabil
itating depleted
land and a forage plant. This possess a notable allelopathic
activity, which may help to suppress competing plants.

A survey on legume use in tropical countries, conducted by
the International Institute of Agriculture (IIA) in the 1930s,
documented the use of M. pruriens in the Punjab of India to
provide a cover crop and on the island of Madagascar to
provide fodder for cattle and improve the soil for sugar cane,
cassava, and lemon grass.
Mucuna  pruriens is used as an important green manure
crop.http://en.wikipedia.org/wiki/Mucuna_pruriens -
cite_note-tropical-2
Since the plant is a legume, it fixes nitrogen and fertilizes
soil.
It is a widespread fodder plant in the tropics. To that end,
the whole plant is fed to animals as silage, dried hay or dried
seeds. M. pruriens silage contains 11-23% crude protein, 35-
40% crude fiber, and the dried beans 20-35% crude protein.
 It also has use as a biological control for problematic
Imperata cylindrica grass.http://en.wikipedia.org/wiki/
Mucuna_pruriens - cite_note-tropical-2

Natural De-wormer:  
The velvet (fuzzy) covering on the bean pods (trichomes)
contain a compound called mucunain, which is a natural
intestinal de-wormer. 
The toxicity of unprocessed velvetbean may explain why
the plant has few problems with insect pests. Velvetbean is
well known for its nematicidic effects when used in rotation
with a number of commercial crops .

Other reported uses:
Bodybuilding and Sports Supplement:  Today many herbal
and bodybuilding supplement companies are using velvet
bean (Mucuna) extract extensively in a number of products
for enhancing muscles and toning. Velvet beans contain
growth hormones, testosterone, and several complex amino
acids essential for muscle development.

Well Being:  Improves sense of well being(  and improves
sleep:  Dopamine is a neurotransmitter that promotes
enjoyment and enhances interest in life.
Helps reduce body fat and cellulite
Helps to improve skin texture and appearance
Increases energy levels
Helps lower cholesterol levels
Acts as a diuretic
The pods often are used for feeding cattle and sheep; pigs
can also eat it as long as it is less than 25% of the total diet.

According to the MS Swaminathan Research Foundation of
Chennai, traditional healthcare uses of Mucuna pruriens
in southern India are as follows:
1. Abdominal discomfort: Grind the root of Mucuna pruriens
to make a paste. Take this paste orally once a day for two
days.
2. Cholera: Boil the roots of Mucuna pruriens with four
litres of water. Filter the decoction. Take one glass of this
decoction orally with honey eight times a day until cured.
3. Diabetes: Grind together the following into powder: 50 g
seeds of Mucuna pruriens, 50 g seeds of Hygrophila
auriculata, 50 g tubers of Ipomoea digitata, 50 g roots of
Withania somnifera, 50 g 9 tuber of Curculigo orchioides
and 50 g tuber of Salmalia malabarica. Take one teaspoonful
of this powder orally with one glass of water in which sugar
candy is already dissolved, twice a day for a month.
4. Infertility (In men): Put 10 g roots of Mucuna pruriens s
glass of cow milk. After few minutes the colour of this milk
change to black. Take this glass of milk orally in the evening
once a day for seven days.
5. Leucorrhoea: Grind the seeds of Mucuna pruriens into
powder. Take one teaspoonful of this powder orally with 10
g honey twice a day for fifteen days.
6. Scorpion bite: Grind the seeds of Mucuna pruriens with
water to make a paste. Apply this paste on the affected area
twice a day for four days.
7. Snakebite: Extract juice from the roots of Mucuna
pruriens. Take orally one teaspoonful of this juice three to
four times continuously just after snake bite. Grind 100 g
root of Mucuna pruriens to make a paste. Mix 50 g molasses
to this paste. Take this paste orally with water just after
snakebite. viii. Toothache: Sundry the root of Mucuna
pruriens. Grind this dried root into powder. Apply this
powder on the aching teeth.
8. Worm infection in cattle: Grind the fruit of Mucuna
pruriens to make a paste. Administer orally this paste with
water to the cattle twice a day for four days. Grind the seed
of Mucuna pruriens into paste. Administer this paste orally
with water to the cattle once a day until cured.
9. Worm infection: Grind together the root of Mucuna
pruriens with the root of Cassia occidentalis to make a paste.
Take this paste orally with a glass of water once a day for
three days.



1185TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Problem of Itching: The hairs lining the seed pods and the
small spicules on the leaves contain 5-hydroxytryptamine
(serotonin) which cause severe itching (pruritus) when
touched. Water should not be used if contact occurs, as it
only dilutes the chemical. Also, one should avoid scratching
the exposed area since this causes the hands to transfer the
chemical to all other areas touched. Once this happens, one
tends to scratch vigorously and uncontrollably and for this
reason the beans are also referred as the mad beans. Raw,
unrefined moist tobacco is used to treat the itching. In India,
the application of cow dung is very effective to treat the
itching caused by the spicules of this herb.

Conclusion: Mucuna pruriens is well known for its wide range
of tonifying, strengthening and all around beneficial
properties. Perhaps it is best known as a potent herbal
aphrodisiac and nervine tonic. The Velvet Bean is an
extremely valuable crop to improve soil fertility and for
rehabilitating depleted land. It produces a trailing vine 10 to
25 feet or more in length and creates a very thick ground
covering, making it an excellent mulch eliminating serious
weeds such as Nutgrass, Bermuda grass, and Imperata grass.
Velvet bean is also an important nitrogen fixing legume. High
amounts of nitrogen will be returned to the soil even when
the pods are harvested or the crop is pastured. Velvet beans
control most types of nematodes. Velvet beans may also
suppress weeds, diseases and insects and they have potential
as a cash crop, which means velvet beans can be viewed as
an organic, sustainable pesticide crop.

Enthusiasm for velvet bean in the United States stimulated
diffusion of seed to many countries in the tropics for
experimentation during the early part of this century.

After the discovery that Mucuna seeds contain L-Dopa,
demand in international market has increased many fold and
this has motivated farmers to take up commercial cultivation.
Further research in this underutilized medicinal legume is
essential for exploiting its benefits both in the fields of
medicine and agriculture.
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Introduction:  Soybean (Glycine max) is a leguminous plant.
The Chinese have been cultivating and consuming soybean
for over 4000 years. Soy products have been around in India
for almost 30 years. But the consumption of these products
did off well in the market till recently.

Indian population is predominantly vegetarian. Our diet is
lacking in terms of quantity of protein. Evan the majority of
non-vegetarians among us do not consume animal products
on a daily basis in quantities sufficient to provide the recom-
mended amount of protein.

Soybeans are a rich source of good quality protein and the
cost too is low. Soy products can easily meet the protein in
requirement of a vegetarian diet. Soybean has been perceived
more as poultry and cattle feed than as a good source of
protein for human consumption by a lot of people. Also the
misconception that soybean are only used in the feeding pro-
grams conducted by the government for malnourished chil-
dren has been prevalent. Beside nutritional benefits soybeans
provide several therapeutic benefits too.

Soybean is one of the very few plants that provide high qual-
ity protein. Soybean help people feel better and live longer
with an enhanced quality of life. Soybean contains all the
three macronutrients required for good nutrition, as well as
fiber, vitamins minerals. Soybean protein provides all the es-
sential amino acids in the amount needed for human health.
Soybean has almost 40% protein, making soybean higher pro-
tein than any other legumes and many animals product. Pro-
tein in just 250 grams of soybean is equivalent to protein in 3
liter of milk or 1 kg of mutton or 24 eggs. The quality of soy
protein is virtually equivalent in quality to that of milk and
egg protein. Unlike many other good source of protein, soy-
bean not only has higher percentage of oil but also quality
fatty acid profiles. It has low saturated fat content with high
amount of essential fatty acid. Soybean oil is also a good
source of omega -3 and 6 fatty acids similar to those found
fish oils and is cholesterol - free. Soybeans are an excellent
source of dietary fiber with both soluble and insoluble and
insoluble fiber.

Soluble fiber many help lower serum cholesterol and control
blood sugar. Insoluble fiber increases stool bulk, may pre-
vent colon cancer and can help relieve symptoms of some
digestive disorders. Soybean has more than two times the
amount of most of the minerals, especially calcium, iron, phos-
phorus and zinc, than any other legume and very low sodium
content. Soybean has all the important vitamins and is a very
good source for B complex vitamins and vitamin E.

Soybean has and Health Benefits: In addition to containing
good quality nutrient, soybean has other beneficial com-
pounds such as, phytosterols (isoflavones), lecithin’s, etc.
Soy foods have a number of health benefits such as cancer
prevention, cholesterol reduction, combating osteoporosis
and menopause regulations. Human studies suggest that as
little as one serving of soy foods each day many be proactive
against many types of cancer. For the past of 30 years, inves-
tigators have shown that consumptions of soy protein selec-
tively decreases total and LDL(bad) cholesterol and main-
tains HDL(good) cholesterol in individual with elevated
bloods cholesterol levels. Based on the various research find-
ing, United States Food and Drug Administration has issued
a health claim for soy protein in October of 1999. The health
claim state “consumption of 25 gms of soy protein per day
with a diet low in saturated fat may lower the risk of heart
diseases”.

Another important aspect of soy protein is combating os-
teoporosis and relieving menopause symptoms. One factor
in bone health is limiting the amount of calcium lost from the
body. Although protein especially animal protein contributes
to calcium loss, soy protein exhibits less calcium leaching
effects. Soy protein exhibits less calcium leaching effects.
The isoflavones found in soybean may also directly stop
bone deterioration. Recent research has shown that soy foods
can relives most menopausal symptoms, thus reduces the
risk of cardiovascular disease and osteoporosis. Soya bean
is considered as a natural alternate for hormone replacement
therapy for treating women who are in menopause.

How to use Soy Daily? :

Soy can be used in many ways in our daily life. Regarding
use of soybean imagination is the only limitation. Different
soy products such as soybeans, soy flour, and soybean oil
can be added to variety of traditional food. Here are some
easy tips and ways to consume soybean protein regularly,

Soybean: soybean as such can be used lobia. They can also
be added up to 20% in dosas, pesarattu ,dahi bhalla and
wadaas etc where whole legumes are used. Soak soybean
along with the whole legumes and make the recipe as is casualy
done. Soybean can also be added up t020% in recipes such
as chole, rajma and dal makhani.

Defatted soy flour: This flour has no oil and has 50% protein.
This can be added to any preparation made at home but of
rice or wheat or chick pea flour to enhance the quality of the
finished product. In bakery product defatted soy flour and
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be added 5-10% and thereby increasing the protein ontent
and quality.

Wbeat- soy flour: This is nothing but addition of 10% aefatted
soy flour to wheat flour (add lkg defatted soy flour of 10kg
wheat flour) to make roties, chpatis, puris etc. Addition of
10% soy flour to wheat increases protein wheat flour 11 to
16%. Several brands of wheat soy flour mix are already avail-
able in the market. If defatted soy flour is not available soy-
beans ( 1 kg) also can be added to wheat( 10 kg),just roast
soyabeans in a pan over high flame for ten minutes and add
them to wheat and grind into flour.

Besan - soy flour: Add 20% defatted soy flour to be san and
used to make products such as pakora, chill a, kadhi etc. The
products made of this mix absorb 10-15% (based on quality if
defatted soy flour) less oil than the product made out of just
besan. Protein content and quality of course is enhanced.

Nuggets and Granules (Soy Bari) : Nuggets and granules
are made of 100% defatted soy flour which has more than
60% protein and less than one percent fat. Nuggets and gran-
ules are healthy alternate to meat and can be used easily in
Indian cuisine.

Soy milk: soy milk is extracted soybean using modem tech-
nology and can be made to taste great while containing all the
nutrition of soybean. Although it does not taste like dairy
milk it is tasty in its own right. Soymilk can be handled and
used much in the same way as dairy milk. Besides being rich
in protein, vitamins, and minerals, soymilk is lactose free cho-
lesterol free and low in saturated fat. Soy milk can be made
into hot and beverages like coffee, tea, Fruit, shakes, yoghurt,
ice-cream, or can be used as such.

Soy Paneer(Tofu); Tofu is the most popular among all the
soymilk products. Tofu is made by coagulating hot soymilk
and removing the whey. Tofu is a versatile food and can be
converted into a variety of value added products. Tofu is
highly perishable product just like dairy product. It should be
kept immersed in water under proper refrigeration, water
should be changed often and in this manner it can be kept for
almost 10 days.

Soy papad: Papad is another potential fortification opportu-
nity for soybean in Indian traditional food products. Soy flour
can be blended up to 30-40 per cent in black gram (urad dal)
for manufacture of soy-fortified papad. Fortification of urad
flour with soy flour at 30% will  increases protein from 21 % to
30%.

Soy Nuts: Soy nuts are whole soybean that have been soaked
in water and then baked until browned. Most conventional
nuts are incredibly high in fat but soy nuts have less fat and
more protein compared to conventional nuts. Soy nuts are
similar in texture and flavor to peanuts and far less expensive
than peanuts. Soy nuts have 50% more protein and 50% less
fat than peanuts. Regular consumption of soy products such

as soy nuts reduce incidence of various chronic diseases
especially heart diseases and cancer.

Soy bean Oil: Soybean oil is a natural extract from whole
soybean. Odor less and flavor less, this clear oil is excellent
for stir- frying as it bring out the flavor of goods. Due to its
versatility, soybean oil is used in a variety of processed food
such as margarine, spreads, mayonnaise and salad oil. Soy-
bean oil has a high smoking point, facilitating the cooking
process.

Soybean oil is considered heart healthy oil as its cholesterol-
free and low in saturated fatty acid it contains 61 % poly
unsaturated fatty acids. Two fat components essential for
health and well being, linolenic and lionlenic acid, are also
found in the right proportions in soyabean oil. It is also a
good source of vitamin E. Like fish oils, soybean oil contains
omega -3, known to be protective against heart disease and
cancer.

In the market several other product are available such as
noodles, biscuits, bread, etc to which soy has been added.
Therefore read labels before you buy a product and make
sure you include soy in your daily diet.

SOY & HEALTH
Preventing and treating Diabetes and Kidney disease : More
than 8 million Americans have been diagnosed with diabetes,
and it is likely that another 8 million people have the disease
and don’t know it. About 95% of diabetics have Type II, or
noninsulin- dependent diabetes(MIDDM).

Nutrition is an important factor in diabetes treatment. The
ideal diet for diabetes control has been debated for many
years. In overweight people with NIDDM, weight loss is one
of the treatment goals, because getting rid of excess body fat
help decrease insulin resistance. The other key dietary ob-
jective for all diabetics are blood sugar control, blood lipid
control, and optimal nutrition, with close monitoring to re-
duce risk of complications. There is some research evidence
that soy foods may help with blood sugar control in diabe-
tes. It is interesting that the use of soy foods for diabetes
control was one of the first health benefits noted for soy. Soy
may also help lower risk for some of the complication of dia-
betes, such as kindly disease.

Consuming foods with a low glycemic index has been shown
to improve blood sugar control and blood lipid values in
patients with NIDDM. Legumes, especially soybeans, have
very low glycemic index, and are valuable food to include in
a diabetic diet. Regardless of source, the total amount of
carbohydrate in the diet needs to be within the patient’s rec-
ommended limit.

Blood sugar control may also be improved by choosing car-
bohydrates which are high in soluble fiber. Some researchers
believe that fiber has no measurable benefit unless it is added
to the diet in veri large amount. Soy fiber is extremely fer-
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mentable in human, and therefore may have more physiologi-
cal benefit than some other types. Unfortunately, some soy
foods do not contain the fiber which is present in the whole
beans. It is often extracted and used as a supplement in other
foods, such as enteral products. A study using 25 grams of
supplemental soy fiber per day found that it significantly re-
duced insulin response to an oral glucose challenge and re-
duced total plasma cholesterol- in hypercholesterolemia pa-
tients.

“Diabetes raises the risk for heart disease and atherosclero-
sis”. Cardiovascular disease is two to four time as common in
diabetics as in the general population’ “Therefore it is impor-
tant for diabetics to follow the standard recommendation for
heart health”. Dietary recommendation from major national
health organizations call for no more than 30 % of calories
from fat, with no more than 1 0% from saturated fat.

Research has shown that when unsaturated fats replaced
saturated fats in the diet, blood levels of total cholesterol
decreases. Some researches have found that a- linolenic acid,
one of the essential unsaturated fats, may also help to lower
the risk of stroke. Soybeans are low in saturated fat, contain
no cholesterol, and have a moderate amount of a linolenic
acid, making soy an excellent choice for a heart - healthy diet.
A large body of research has shown that soy protein has a
cholesterol-lowering effect. Soy foods are a source of high
quality protein which can take the place of the more athero-
genic animal foods. One study found that soy protein
inhibited oxidation of LDL cholesterol.

Kidney disease in diabetics: Kidney disease is a common
long term complication of diabetes. Over 20% of diabetics
develop impaired kidney function, and diabetes is the major
cause of kidney failure. The disease is characterized by high
blood pressure, edema proteinuria and progressive of the
glomerulus, ultimately leading to renal failure. High protein
intake is difficult for the kidneys’ to the handle, and to poorly
controlled filtering of the blood, or hyper filtration,
and loss of protein in the urine.

Preventing and Treating Cancer: One out of every four
deaths in the United States is due to cancer. Nutrition is one
of the important factors involved in reducing risk of cancer.
Soy foods the dietary guidelines for reducing cancer and they
also contain anti carcinogens which may prove to be proac-
tive.

In the United States, cancer is the second leading cause of
death. Lifestyle factors are important in the etiology of the
disease. Cigarette smoking, physical inactive and poor diet
all contributes to the cancer risk. Scientific evidence indi-
cated that one third of cancer death in the united state
are due to dietary factors.

Epidemiological studies show that populations which con-
sume a typical Asian diet have lower incidences of breast,

prostate, and colon cancer than those consuming a western
diet. The Asian diet includes mostly plant food, including
legumes, fruits and vegetable, and its low in fat. The
Japanese have the highest consumption of soy food. On the
other hand, the typical western diet includes large amount of
animals foods, is lower in fiber and complex carbohydrates,
and high in fat. Soy foods are dietary stales in the orient, but
are not commonly included in the Western diet.

Japan has a very low incidence of hormone- dependent can-
cers. The mortality rate from breast and prostate cancer in
Japan is about one fourth that of the United States. There is
evidence that suggests the difference in the cancer rates is
not due to genetics, but rather to diet. Western diet they
ultimately have the same cancer incidence as Americans.

The Americans cancer society has created guidelines to help
reduce the risk for cancer. Their recommendations include:
Choose most of the food to eat from plant source.
Limit your intake of high-fat foods, particularly from animal
sources.

Soy foods fit these guidelines for a heath promoting diet.
Soybean contains high quality protein, and makes an excel-
lent substitute for animal food. Soybeans and soy products
are amazingly versatile, and easily be incorporated into a var-
ied diet.

Because of the trends seen in the epidemiological studies,
case-control studies have been conducted to find out whether
there may be a relationship between the consumption of soy
food and decreased cancer risk. A study of dietary intake and
breast cancer showed that in premenopausal women, high
intake of animals protein were associate with increased risk,
while high intake of soy food were associated with decreased
risk. Other long term studies have notes an inverse associa-
tion between regular consumption of miso soup and breast
cancer risk in premenopausal women. This association has
not been shown in postmenopausal women.

In Hawaii, a long term study of 8,000 men of Japanese ances-
try showed that women who ate tofu daily were only one
third as likely to get prostate cancer as those who ate tofu
once a week or less. Other case control studies conducted in
Asia have shown an association between regular
consumption of tofu or other soy foods and a 66% to 80%
decreased risk for rectal cancer.

Anticarcinogens in soybean: Soybean contains five classes
of compounds which have been identified as anticarciongens.
These include isoflavone, saponins, phytates, protest inhibi-
tors, and phytosterols. Most of these substances can be
found in many different plant foods, but soya is the only
significant dietary source of isoflavones. Soy isoflavonces,
especiaaly genistein, have been the subject of a tremendous
amount of cancer research.

Isoflavones are weak estrogens. They can function as anti
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estrogens by binding estrogens receptors in place of the po-
tent physiological estrogens, thus blocking them from exert-
ing their effect. Theoretically this would reduce risk for can-
cer which is stimulated by estrogen such as certain breast
cancer. Animal studies have shown that consuming soy
isoflavones chemically induced mammary tumors. However
the cancer fighting properties of genistein apparently go be-
yond aniestrogenic effect. Gentistein has been found to in-
hibit colon cancer in rats.

In vitro studies have demonstrated that genistein inhibit the
growth of human prostate cell and breast cancer cells.
Genistein has been shown on inhibit tyrosine kinases, and
thereby block the growth and proliferation of cancer cells. It
selectively inhibits cancer cell, and leaves normal cell
alone. Genistein also inhibit angiogenesis, the growth of new
blood vessels. A tumor cannot grow large and thrive without
its own blood supply, so this is another way in which genistein
protects against cancer. Genistein is also a potent antioxidant
that blocks formation of oxygen free radicals which are in-
volved in cancer promotion. Clearly are several possible ways
in which genistein may reduce may reduce cancer risk.

Saponins, phytates, and protease inhibitors have been called
antinutrients, and were viewed negatively in the past. Now
scientists are finding that also have benefits. Saponins are
antioxidants, and thus protect against cell damaged. Saponins
were recently shown to inhibit the growth of colon cancer cell
in vitro.

Phytates are known for their ability to bind mineral like cal-
cium and iron, making them unavailable for absorption. In the
case of excessive iron intake, this could be beneficial because
it would help prevent the formation of tumor promoting free
radical. Phytates may also directly inhibit growth of cancer
cell. Protease inhibit interfere with digestion prevent the acti-
vation of oncogens, which cause cancer. Animal studies have

shown that protease inhibit suppress several types of can-
cers in vivo.

The other soy anti carcinogen ,phytosterol, is a plant com-
pound which is largely unabsorbed by humans. As a result it
goes to the colon intact, where it appears to exert a protective
effect. Phytosterols have been shown to inhibit carcinogen-
esis in animal models. Much of the research on soy and can-
cer prevention has investigated the effect of individual com-
pounds. However, it is . important to keep in mind that the
combined effect of these phytochemicals may be more than
the sum of the parts. By eating whole soy foods we gain the
benefit of all these compounds, plus any synergy which may
occur among them.

Conclusion: Soya foods fit the dietary recommendations for
reducing risk of cancer. Soya contains several substances
which are anticarcinogenic, but their mechanisms of action
are not clear. The possible role of soya in cancer prevention
and treatment is encouraging and further research is required.
Consume more of soy foods to stay healthy.

Literature cited:
1. American Cancer Society, Cancer Facts and Figures 1996,

New York, ACS, Inc
2. American Cancer Society, Guidelines on diet, Nutrition

and cancer prevention: reducing the risk of cancer with
healthy food choices and physical activity 1996, ACS,
Inc.

3. Messina, M Erdman, First International symposium on
the role of soy in preventing and treating chronic dis
ease, J Nutr. 1995, 125 ( 3s): 6988-7975.

4. Nomura A et.al. Breast cancer and diet among the Japa
nese in Hawai Jclin Nutr 1978, 31,2020-2025.

5. Messina, M Barnes, S. The role of soy products in reduc
ing risk of cancer. J Natl Cancer Inst 1991, 83 (8) 541-546.

6. hrtp://www.asaasc.com

THIAMINE DEFICIENCY IN ANIMALS – AN OVERVIEW
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Abstract: Thiamine (also known as Vitamin B1, Thiamin, Aneurin, Antineuritic factor) is a water soluble vitamin. It was the
first vitamin discovered from rice polishing. Thiamine plays an important role in numerous body functions like metabolism,
maintaining a healthy heart and nervous system. It is present in the tissues as thiamine pyrophosphate (TPP) coenzyme. TPP
is an essential coenzyme for oxidative decarboxylation of alpha-keto acids (carbohydrate metabolism). All living organisms
use thiamine in their biochemistry and its deficiency results beriberi in humans, polyneuritis in birds, polioencephalomalacia
(PEM) in ruminants and horses and encephalopathy in dogs and cats. Ingestion of canned food, over boiled food, certain
plants containing anti-thiamine factor and various factors results in thiamine deficiency in many animals, hence the present
review discussed on the various factors involved in deficiency and treatment of thiamine deficiency in various animals.

KEY WORDS: Thiamine, Thiamine pyrophosphate (TPP), canned food
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Thiamine (also known as Vitamin B1, Thiamin, Aneurin, An-
tineuritic factor) is a water soluble vitamin. It was the first
vitamin discovered from rice polishing. Thiamine plays an
important role in numerous body functions like metabolism,
maintaining a healthy heart and nervous system. It is present
in the tissues as thiamine pyrophosphate (TPP) coenzyme.
TPP is an essential coenzyme for oxidative decarboxylation
of alpha-keto acids (carbohydrate metabolism). All living or-
ganisms use thiamine in their biochemistry and its deficiency
results beriberi in humans, polyneuritis in birds,
polioencephalomalacia (PEM) in ruminants and horses and
encephalopathy in dogs and cats.

Chemical properties: Thiamine is a colorless compound with
a chemical formula C12H17N4OS. Its structure contains an
aminopyrimidine ring and a thiazole ring with methyl and
hydroxyethyl side chains linked by a methylene bridge. Thia-
mine is soluble in water, methanol, and glycerol and practi-
cally insoluble in acetone, ether, chloroform, and benzene. It
is stable at acidic pH, but is unstable in alkaline solutions.
Thiamine is unstable to heat, but stable during frozen stor-
age. It is unstable when exposed to ultraviolet light and gamma
irradiation. Thiamine reacts strongly in Maillard-type reac-
tions.

Metabolism: Dietary thiamine consists mainly of TPP, but in
the intestinal lumen it is converted to thiamine by gastrointes-
tinal phosphatises. Thiamine is rapidly and actively absorbed
from the small intestine and is transformed within the body
by phosphorylation into active co-enzyme thiamine pyrophos-
phate. This reaction can takes place in most tissues but par-
ticularly in brain, muscle and liver by specific enzymes like
thiamine diphosphotransferase or cytosolic thiamine
pyrophosphokinase (TPK). Since the body is incapable of
storing thiamine and the vitamin has a high turnover rate, a
continuous supply of the vitamin is needed.

The body is readily depleted of thiamine by fever and other
metabolic stress. The heart, kidney, liver and brain have the
highest concentrations, followed by the leukocytes and the
red blood cells. Dephosphorylation can occur in the kidney

and excess free vitamin and its acid metabolites (2-methyl-4-
amino-5-pyrimidine carboxylic acid, 4-methyl-thiazole-5-ace-
tic acid, and thiamine acetic acid) are rapidly excreted in the
urine. The urinary excretion depends in part on the urine
volume and during diuresis large amounts of thiamine may
be lost. Small quantities of thiamine are excreted in sweat.

Sources of Thiamine: Thiamine is practically present in low
concentrations in all plant and animal tissues. In plants thia-
mine occurs predominantly as free thiamine and in animals
almost entirely (95-98%) in phosphorylated forms the pre-
dominant form being thiamine pyrophosphate. The richest
source of thiamine is yeast. Whole unprocessed cereal grains,
however, comprise the most important dietary source of the
vitamin in most human diets. Some other foods rich in thia-
mine are oatmeal, flax and sunflower seeds, brown rice, whole
grain rye, asparagus, kale, cauliflower, potatoes, oranges, liver
(beef, pork, and chicken) and eggs. In ruminants thiamine is
normally produced by bacteria in the rumen on well-balanced
roughage diets.

Biochemical function: The metabolically active forms of thia-
mine are thiamine pyrophosphate (TPP) and thiamine triph-
osphate (TTP). Thiamine pyrophosphate acts as a coenzyme
for various enzymes like Pyruvate dehydrogenase and α-keto-
glutarate dehydrogenase (which will play an important role
in oxidative decarboxylation and TCA cycle), Transketolase
(which play an important role in pentose phosphate pathway
or hexose monophosphate shunt) and α- ketoacid dehydro-
genase (which catalyses the oxidative decarboxylation of
branched chain amino acids like valine, leucine and isoleu-
cine to the respective ketoacids) involved in the breakdown
of glucose to liberate energy.

Thiamine triphosphate activates ion channels in nerve and
muscle cells by phosphorylating them. The flow of the elec-
trolytes, such as sodium and potassium in and out of the cell
plays a role in nerve impulse conduction and voluntary muscle
action. Thiamine is needed by the cell membranes to sustain
osmotic gradients. There by TPP plays an important role in
the transmission of nerve impulse. It is believed that TPP is
required for acetylcholine synthesis and the ion transloca-
tion of neural tissue. Malnutrition or poor absorption of thia-
mine causes a de?ciency that result in polyneuropathy, car-
diomyopathy, disturbances of the blood brain barrier and
metabolic acidosis.

Recommended dietary allowance (RDA): Following factors
have shown to affect the thiamine requirements:
1) Composition of the diet: Thiamine requirement is related to
the dietary ratio of carbohydrates to fat. Diets exceedingly
high in carbohydrates appear to increase the requirement for
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thiamine.

2) Climate: Climatic changes involving cold or hot tempera-
tures increase or decrease energy expenditure respectively
and therefore increase or decrease requirements.

3) Body weight: The thiamine requirement will vary with body
weight to the extent that energy requirements are related to
body weight.

4) Physical activity: The increase in energy requirements
which accompanies increased physical activity leads to a
corresponding increase in the absolute requirement of thia-
mine with no alteration in the thiamine to calorie ratio. A marked
increase in physical activity is said to precipitate symptoms
of thiamine deficiency in individuals subsisting on diets in-
adequate in thiamine.

5) Age: Minimal requirements for dietary thiamine may in-
crease with age.

6) Pathological conditions: It was unknown whether condi-
tions such as infections, gastrointestinal disease, thyroid dis-
orders, and trauma significantly modify the requirement for
thiamine in relation to calories. However, it has also been
reported that in abnormal physiological circumstances such
as intravenous feeding, liver disease, excessive carbohydrate
intake, and use of powerful diuretics, clinical thiamine defi-
ciency can develop despite daily administration of the vita-
min.

Thiamine requirements in different species of animals is as
follows
Cat: 1 to 5mg/kg
Dog: 1 to 10mg/kg
Pig: 2.5 to 15mg/kg
Calf: 10 mg/kg
Horse: 200mg/kg

Factors influencing content and utilization of thiamine in
foods
Stability in foods: Thiamine is water soluble and is suscep-
tible to destruction by several factors including neutral and
alkaline conditions, heat, oxidising and reducing agents and
ionizing radiation. Thiamine is stable at low pH but decom-
poses when heated particularly under non acidic conditions.
Protein-bound thiamine, as found in animal tissues, is more
stable. Thiamine is stable when stored frozen; however, sub-
stantial losses occur during thawing. Thiamine is very sensi-
tive to sulphites and bisulphites, especially at a high pH.
Consequently there are large losses of the vitamin in veg-
etables blanched with sulphite, and in meat products where
sulphites and bisulphites are used as preservatives. Where
the pH is low, such as in citrus fruit juices, thiamine losses are

considerably less. Thiamine is also decomposed both by oxi-
dizing and reducing agents eg. in presence of copper ions.
Prolonged dehydration of fruits and vegetables resulted in a
loss of 30–50% of thiamine (WHO, 1967). Thiamine is also
cleaved by residual chlorine in proportion to the rise in tem-
perature, rise in pH and concentration of residual chlorine.
The lime treatment of maize causes considerable destruction
of the thiamine present in maize.

Interaction with other micronutrients: The fortification and
the enrichment of products using more than one added vita-
min can increase the possibility of mutual interactions of the
vitamins. Thiamine has been shown to have a significant
effect on the stability of folic acid; particularly in the pH
range of 5.9 to 7.The decomposition of thiamine can also
increase the breakdown of vitamin B12 (cyanocobalamin).
Vitamin C appears to play a protective role if it is consumed
together with thiamine. In animal studies the addition of large
amounts of vitamin C to a purified diet reduces the require-
ment for thiamine. Five percent vitamin C added to a thia-
mine-free diet prevented or delayed the onset of thiamine
deficiency signs (Bhuvaneswaran and Sreenivasan, 1962).
However, vitamin C supplementation of the diets of thiamine-
deficient rats maintained normal ascorbic acid blood levels
but was without effect on blood pyruvate levels.

Anti-thiamine factors: Thiamine in foods can be destroyed
by anti-thiamine compounds that occur naturally  in feed or
are produced in feed as a result of microbial or other action.
Dietary analyses may indicate adequate intakes of thiamine,
but anti-thiamine factors may influence the availability of the
thiamine present in the food.

Commonly occurring anti thiamine factors are as follows,
1) Thiamine-degrading enzyme (thiaminase) is one of the
major anti-thiamine compounds responsible for thiamine de-
ficiency in animals. It is present abundantly in raw or fer-
mented fish, shell fish and some plants like ferns. Some bac-
teria (e.g. Bacillus thiamineolyticus) are also capable of pro-
ducing thiaminase enzyme.

2) Heat-stable thiamine antagonists include polyphenols and
related compounds. They occur in several plants like ferns,
blueberries, red currants, red beets, brussel sprouts, red cab-
bage, betel nuts, coffee and tea. They react with thiamine to
yield the non-absorbable thiamine disulfide.

3) Flavonoids found in some plants eg: Quercetin and Rutin
will antagonize thiamine as well as haemin in animal tissues.

4) High concentrations of Ca 2+ and Mg 2+ present in water
will augment the precipitation of thiamine by tannins. The
precipitate formation makes thiamine less available for ab-
sorption by the intestine.
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Types of Anti-thiamine factors and their action

Anti-thiamine factor Mechanism of action Source
Thiaminase 1
      Type I Alters the structure of thiamine Raw or fermented fish, shell fish, ferns, bacteria

(Bacillus thiaminolyticus or Clostridium
sporogenes)

      Type II Reduces biological activity of Certain bacteria
thiamine (Bacillus aneurinilyticus)

Thiamine antagonists 2

Polyphenols (e.g: Caffeic acid, Interferes with absorption of Blueberries, red currants, red beets, brussel
Chlorogenic acid, Tannic acid) thiamine sprouts, red cabbage, betel nuts, coffee, tea, ce

reals, pulses, oilseeds
Flavonoids Interferes with absorption of Widely distributed in edible fruits and  vegetables,
eg: Quercetin and Rutin thiamine buck wheat plants

1 Heat labile enzyme 2 Heat stable non enzymatic factors

Deficiency:Thiamine is a water soluble vitamin required for
the metabolism of carbohydrates and energy production. Bio-
logical half-life of thiamine is approximately 10 – 20 days and
is minimally stored in the body. In the absence of supply,
clinical signs of deficiency develop quickly. Thiamine in its
phosphorylated form (thiamine diphosphate) is an essential
cofactor for the function of the tricarboxylic acid (TCA) cycle
and the pentose phosphate pathway. These pathways are
the major sources of neuronal energy production. Cessation
of oxidative metabolism in the central nervous system forces
the brain into anaerobic metabolism, which results in a build
up of lactic acid. Excess accumulation of lactic acid leads to
bilaterally symmetrical haemorrhage and necrosis of the grey
matter (Polioencephalomalacia). Hence, in most animal spe-
cies thiamine deficiency is expressed as central nervous sys-
tem dysfunction. Thiamine deficiency is reported in wide va-
riety of animal species like ruminants, horses, cats, dogs, pigs,
birds, mink, seals and foxes.

The aetiology of thiamine deficiency varies between
monogastrics and ruminants. Thiamine is synthesised by the
normal bacterial flora in the rumen and caecum of herbivores.
Thiamine deficiency only occurs in these species when alter-
ations in the ruminal flora precipitate cessation of thiamine
production. Carnivorous animals have an absolute dietary
requirement for thiamine. The most common causes of thia-
mine deficiency in carnivores include the ingestion of a diet
high in thiaminase rich foods (raw fish, raw shellfish, ferns)
and/or foods high in antithiamine factors (tea, coffee, betel
nuts), inactivation of thiamine by cooking or processing and
the addition of sulphur dioxide or sulphite preservatives to
meat.

Thiamine status assessment: There are multiple methods to
assess thiamine status. A thiamine-dependent lactobacillus
bioassay can be used to determine the total blood thiamine
content. Erythrocyte thiamine pyrophosphate concentration
can be measured using high performance liquid chromatogra-
phy. Erythrocyte transketolase activity is considered a sensi-

tive and specific measure of active thiamine status. Decreased
thiamine in body tissues, decreased transketolase activity (a
thiamine-dependent enzyme) in the blood and increased thia-
minases in feces have been documented in cases of defi-
ciency. The best method of assessing status is to measure
the amount of a thiamine-dependent enzyme. Transketolase
is the best indicator and can be measured in International
Units per litre of blood. It can also be determined indirectly
by measuring the reactivation effect which compares the en-
zyme action on a carbohydrate with and without additional
TPP. The comparison is expressed as a percentage and is
positive in thiamine deficiency. 15-24% is a mild deficiency;
over 25% is a pronounced deficiency.

Thiamine deficiency in Ruminants: Thiamine deficiency in
ruminants is enigmatic. Although ruminants have no abso-
lute dietary requirement for thiamine, but deficiency occurs
commonly in ruminants especially at 4-9 months of age.
Causes of thiamine deficiency are
1) It occurs due to ingestion of thiaminase-containing plants
such as bracken fern.
2) Acidosis due to overconsumption of grain-based concen-
trated rations. In this case, the drop in rumen pH results in
the loss of thiamine-producing bacteria and an overgrowth
of bacteria producing thiaminase.
3) Use of the coccidiostat amprolium. Amprolium is a struc-
tural analog of thiamine.
4) High sulphur diets often with sulphur fertilizer applica-
tions.
5) Cobalt and copper dietary deficiencies.
6) Molasses-urea based rations.

Thiamine deficiency reduces energy availability to the brain,
which leads to a type of degeneration in cerebral cortex popu-
larly known as polioencephalomalacia (PEM), cerebrocortica
lnecrosis (CCN) and laminar cortical necrosis. There are two
recognized forms of PEM: subacute and acute. The subacute
form develops within hours to days. Affected animal will sepa-
rate from the herd and reveal following signs: anorexia, stag-
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gering gait, apparent blindness, diarrhoea, muscle tremors
(eg, ear flicking or facial twitching), nystagmus, strabismus,
or head tilt. Clinical signs progress to cortical blindness (no
menace reflex, but intact pupillary light reflex), head pressing,
opisthotonous, dorsomedial strabismus, miosis, repetitive
chewing, and ptyalism. Most animals respond favourably to
aggressive therapy; however, it can progress to recumbency,
tonic-clonic convulsions, and death. The acute form mani-
fests as blindness, recumbency, and seizure activity with in-
termittent tonic-clonic convulsions. The animal may become
comatose or may be found dead. The prognosis for acutely
affected animals and those with very advanced subacute PEM
is grave. Some animals that recover will have permanent deco-
rtications resulting in poor performance, ataxia, and blind-
ness.

Definitive diagnosis is based on histological findings (lami-
nar necrosis of the grey matter in the cerebral cortex) how-
ever; a presumptive diagnosis can be made based on history
and clinical examination findings. Blood thiamine levels do
not seem to be reliable in diagnosing PEM; however, thiamine
levels from red blood cells and tissue may give a better indi-
cation. Increases in blood pyruvate and pyruvate kinase lev-
els in blood and urine and reduced erythrocyte transketolase
activity are supportive to the diagnosis. Generally thiamine
deficiency is treated with thiamine @10 mg/kg intravenously
(IV) or intramuscularly (IM) every 6 hrs for the first day, fol-
lowed by once daily treatment for another 10-15 days. Im-
provement is usually seen within 24 hrs and it may take up to
1 week for recovery. Prophylactic recommendations include
supplementation of thiamine @ 5-10 mg/kg of dry matter with
feeding such that each animal consumes 100-500 mg daily.

Thiamine deficiency in horses: Thiamine deficiency in horses
is popularly known as braken fern poisoning. It occurs when
horses are fed with plants containing thiaminase enzyme like
bracken fern (P. aquilinum), horsetails (E. arvense), rape (B.
napus), kale (B. oleracea), peas (P. sativum) and kochia weed
(Chenopodiaceae). It may also occur secondarily to treatment
with amprolium; a thiamine analogue. By interfering with thia-
mine phosphorylation and membrane transport competitively,
amprolium inhibits glycolytic reactions and causes the clini-
cal signs of thiamine deficiency. Thiamine, as a whole, is a
crucial compound in metabolism, and in maintaining the my-
elin of peripheral nerves. Hence, the major clinical signs ob-
served are ataxia, proprioceptive deficits, bradycardia, blind-
ness, weight loss, dysuria, muscle twitching and posterior
paralysis. It is treated with thiamine @100-200 mg/kg B.W,
intravenously or intramuscularly, twice a day on Day 1, then
once daily for another 7 to 14 days. Treatment with thiamine
is generally effective. The best method of prevention is to
maintain good pastures, eliminate bracken fern from fields
and ensure that bracken fern is not present in hay. Thiamine
supplementation (brewer’s yeast) at 3-10 mg/kg of feed should
be considered.

Thiamine deficiency in carnivores: Thiamine deficiency in
carnivores is also called Chastek’s paralysis. Cases have been
reported in dogs, cats, mink, and foxes.  It is typically due to
feeding raw fish containing thiaminase enzymes or to de-
struction of thiamine in feedstuffs by heating to over 100
degrees F. Like thiaminase enzyme sulphite ions (SO3

2-) can
also cleave thiamine. Hence, thiamine is also destroyed by
treating meat with sulphur dioxide containing preservatives.
Occasionally chronic anorexia or extensive diuresis without
vitamin supplementation will also cause thiamine deficiency.
Thiamine deficiency leads to decreased activity of thiamine-
dependent enzymes, which hampers a sequence of metabolic
events involved in energy production, maintenance of nor-
mal growth, transmission of nerve impulses, and acetylcho-
line synthesis. All this leads to a clinical syndrome associ-
ated with nerve damage and vascular injury. This is
characterised by anorexia, salivation, bilateral pupillary dila-
tation, ataxia, active spastic ventroflexion of the head and
neck (praying sign), muscle weakness, paralysis of the muscles
around the eye and seizures. The disease is very similar to
Wernicke’s encephalopathy noticed in human beings. Diag-
nosis is largely based on clinical signs and history. It is treated
with thiamine @ 1-2 mg/kg in dogs, @ 2-4mg/kg in cats every
24 hours orally or subcutaneously or intramuscularly. Gener-
ally followed preventive measures are eliminating diets con-
taining thiaminase enzyme and providing well balanced diet.
Prognosis is excellent if the disease is treated early and the
diet is improved.

Thiamine deficiency in birds: In birds, thiamine deficiency
causes polyneuritis with myelin degeneration of peripheral
nerves. Amprolium, a routinely used coccidiostat in poultry
industry inhibits thiamine absorption from intestine and
thereby causes thiamine deficiency. It is characterised by
depressed peripheral nerve function leading to sensory dis-
turbance, loss of reflexes, poor motor control and muscle
wasting. Clinical signs of hypothiaminosis include anorexia,
ataxia, ascending paralysis, star gazing posture and
opisthotonus. Affected birds generally respond within hours
of oral or parentral administration of thiamine.
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STRATEGIES FOR ENHANCED DRUG DELIVERY TO THE CENTRAL NERVOUS SYSTEM
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Abstract: The brain is a delicate organ, and evolution built very efficient ways to protect it. Unfortunately, the same mecha-
nisms that protect it against intrusive chemicals can also frustrate therapeutic interventions. Treating CNS (central nervous
system) diseases is particularly challenging because a variety of formidable obstacles often impede drug delivery to the brain
and spinal cord. By localizing drugs at their desired site of action one can reduce toxicity and increase treatment efficiency.
Many existing pharmaceuticals are rendered ineffective in the treatment of cerebral diseases due to inability of effective
delivery and sustain them within the brain. General methods that can enhance drug delivery to the CNS are, therefore of great
interest. The clinical failure of much potentially effective therapeutics is often not due to a lack of drug potency but rather to
shortcomings in the method by which the drug is delivered. Hence the present review is focused on the various strategies like
brain-targeting, rational drug design approach and drug delivery to CNS for treating various diseases of brain and spinal
cord in response to the insufficiency in conventional delivery mechanisms.

KEY WORDS: CNS, Cerebral diseases, Drug delivery

INTRODUCTION: Despite enormous advances in brain re-
search, brain and central nervous system disorders remain
the world’s leading cause of disability. Drugs that are effec-
tive against CNS diseases must reach the target site via cross-
ing various barriers. In order to develop drugs which pen-
etrate the various barriers well to exhibit the expected CNS
therapeutic effects, it is of great importance to understand
the mechanisms involved in uptake into and efflux from the
CNS. Hence present review mainly discussed on mainly vari-
ous strategies to enhance the drug delivery to CNS to achieve
desired therapeutic concentration at desired site of CNS.

BARRIERS TO CNS DRUG DELIVERY: The failure of sys-
temically delivered drugs to effectively treat many CNS dis-
eases can be rationalized by considering a number of barriers
that inhibit drug delivery to the CNS are
1. Blood-Brain Barrier
2. Blood-Cerebrospinal Fluid Barrier
3. Blood-Brain Tumor Barrier

1. Blood-Brain Barrier (BBB): BBB is a one of the most
challenging, unique membranous barrier that tightly segre-
gates the brain from the circulating blood (Begley, 1996). It is
major hindrance, which impedes the effective delivery of the
drug to the brain. Only small molecules with high lipid solu-
bility and low molecular weight of less than 400 Da actually
cross the BBB.

Drug Entry into the brain is limited because of ……???
a. Tight junctional endothelium: Endothelial cells form close
apposition are thickened with fat act as tight junction, very
high trans-endothelial electrical resistance of 1500-2000 ?cm2
compared to 3-33 ?cm2 of other tissues which reduces the
aqueous based para-cellular diffusion that is observed in other
organs.( Lo et al.,2001)
b. Pinocytic vesicles – very few or absent (Pardridge, 1998).
c. Mitochondria -  more in number
d. Astrocytes : Mainly form the structural frame work for the
neurons and control their  biochemical environment, foot pro-
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cesses or limbs that spread out and abutting one other, en-
capsulate the capillaries are closely associated with the blood
vessels to form the BBB.
e. Efflux transport systems: Extremely effective efflux pumps
expressed in the BBB. Recently much attention has been fo-
cused on the so called multi-drug transporters and are  multi
drug resistance protein (MRP), P-glycoprotein (P-gp) and the
multi-specific organic anion transporter (MOAT) (Taylor, 2002)

P-glycoprotein (P-gp):  It is active drug efflux-transporter pro-
tein, actively removes a broad range of drug molecules from
the endothelial cell cytoplasm before they cross into the brain
parenchyma. P-gp has affinity to a wide variety of structur-
ally unrelated large hydrophobic compounds including vinca
alkaloids, epipodophyllotoxins, anthracyclines, cyclosporine
A, digoxin, and various HIV protease inhibitors. Various drugs
bypass the P-gp efflux , co-administration of drugs with re-
versal agents such as R-verapamil, PSC 833 (cyclosporine
analog) and biricodar, inhibit  P-gp mediated drug transport
and increase the influx of therapeutic agents (Varma et
al.,2003). Non-ionic surfactants like Tween-80 and Cremophor
EL also been found to have the reversal activity. However,
most of these agents have been found to be pharmacologi-
cally active and elicit signifcant toxicity at doses required for
P-gp inhibition (Bhagvant et al., 2002)

Circumventricular organs (CVOs): Some regions of the CNS
do not express the classical BBB capillary endothelial cells,
but have microvessels similar to those of the periphery. These
areas are adjacent to the ventricles of the brain and are termed
the circumventricular organs (CVOs). The CVOs include the
choroid plexus, median eminence, neurohypophysis, pineal
gland, organum vasculosum of the lamina terminalis,
subfornical organ, subcommisaral organ and area of postrema.

2. Blood cerebrospinal fluid barrier (BCB): It is the second
barrier that a systemically administered drug encounters be-
fore entering the CNS. Physiologically, the BCB is found in
the epithelium of the choroids plexus, which are arranged in a
manner that limits the passage of molecules and cells into the
CSF. The choroid plexus as well as the arachnoid membrane
act as barriers between the blood and CSF. Passage of sub-
stances from the blood through the arachnoid membrane is
prevented by tight junctions. Capillaries of the choroid plexus
are fenestrated, allowing the free movement of small mol-
ecules, the adjacent choroidal epithelial cells form tight junc-
tions preventing most macromolecules from effectively pass-
ing into the CSF from the blood (Brightman, 1968). However,
these epithelial like cells in BCB have low resistance as com-
pared to the cerebral endothelial cells, approximately 200?
cm2 between blood and CSF. In addition, the BCB is fortified
by an active organic acid transporter system in the choroids
plexus capable of driving CSF-borne organic acids into the
blood, Ex: penicillin, methotrexate, and zidovudine.

3. Blood-brain tumor Barrier (BTB): In CNS malignancies,

there is over expression of protein markers, BK- B2 receptors,
extreme synthesis of LTC4, inhibit drug delivery via the car-
diovascular system. Recently, reported that two major potas-
sium channels (KCa, KATP) over expressed in brain tumor cap-
illaries and tumor cells. Heterogeneous distribution of mi-
crovasculature throughout the tumor interstitial, which leads
to spatially inconsistent drug delivery (Ningaraj et al., 2003)

STRATEGIES FOR ENHANCED CNS DRUG DELIVERY:
To circumvent the multitude of barriers inhibiting CNS pen-
etration by potential therapeutic agents, numerous drug de-
livery strategies have been developed.

These strategies generally fall into one or more of the follow-
ing three categories:

I. DRUG MANIPULATIONS
1. Lipophilic Analogue: Penetration of drug into CNS is
favored by low molecular weight, lack of ionization at
physiological pH, and lipophilicity (Pardridge, 1988). Possible
strategy is to smuggle compounds across as their lipophilic
precursors, because drug’s lipophilicity correlates so strongly
with cerebrovascular permeability eg; Heroin, analogues of
nitrosoureas. Lipophilic analogues of small hydrophilic drugs
ought to more readily penetrate the BBB. Hence, when a drug
is delivered via the circulatory system for the treatment of
CNS diseases, a delicate balance between cerebrovascular
permeability and plasma solubility is required. Specifically,
the optimal log P oil/water is 1.5 to 2.5 (Madrid et al., 1991).
This strategy has been frequently employed, but the results
have often been disappointing because of poor aqueous
solubility, enhanced peripheral distribution.

2. Prodrugs: Brain uptake of drugs can be improved via
prodrug design (Bodor et al., 1987). Prodrugs are pharmaco-
logically inactive compounds, but become active when the
attached moiety is cleaved in vivo by enzymatic or hydro-
lytic processes and consists of a drug covalently attached to



1295TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

an unrelated chemical moiety or to a lipophilicity enhancer
(fatty acid, glyceride or phospholipids) which is cleaved at or
near the site of action allowing drug to induce its effect.

Examples, a) Morphine latentiation via acetylation of both -
OH groups yields the hallucinogenic heroin, which readily
cross the BBB, and subsequent hydrolytic cleavage of the
acetyl groups yields high concentrations of morphine trapped
in the brain due to its hydrophilicity. b) Acid-containing drugs
coupled to a lipid moiety are levodopa, GABA, niflumic acid,
valproate or vigabatrin. c) Esterification or amidation of hy-
droxy-, amino-, or carboxylic acid- containing drugs.

Limitation: Prodrugs have poor selectivity, poor retention,
and generation of reactive metabolites, may often conspire to
decrease the therapeutic index of drugs

3. Chemical drug delivery systems (CDDS): CDDS is novel
and systematic ways of targeting active biological molecules
to specific target sites or organ based on predictable enzy-
matic activation. These are inactive chemical derivatives of a
drug obtained by one or more chemical modifications and
provide a site-specific or site enhanced drug delivery through
multi-step enzymatic and/or chemical transformations.
Chemical manipulations: Two types of bioremovable moieties
are introduced to convert the drug into an inactive precursor
form.
Targetor (T) moiety mainly responsible for targeting, site-
specificity, and lock-in.
Modifier functions (F1...Fn) serve as lipophilizers, pro-
tect certain functions, or fine-tune the necessary molecular
properties to prevent premature, unwanted metabolic con-
versions.

Concept of CDDS: Lipophilic compound enters the brain and
converted there into a lipid-insoluble molecule, it will no longer
be able to come out, i.e. it will become ‘locked- in’. If the same
conversion also takes place in the rest of the body, it acceler-
ates peripheral elimination and improves targeting. Many
targetor moieties used are 1, 4-dihydrotrigonelline (coffearine)
system, (acyloxy) alkyl phosphonate moiety, lipophilic
dihydropyridine carrier etc.

1,4-dihydro form (T, lipophilic) get converted into quaternary
form (T+, hydrophilic, in vivo), T+ moiety formed during the
final release of the active drug D from the charged T – D form
will not accumulate within the brain. Meanwhile, the charged
T –D form is locked behind the BBB into the brain, but is
easily eliminated from the body due to the acquired positive
charge, which enhances water solubility. After a relatively
short time, the delivered drug D (as the inactive, locked in T+
–D) in the brain, provide sustained and brain-specific release
of the active drug.

CDDS not only achieves delivery to the brain, but it provides
preferential delivery, which means brain targeting. Ultimately,
this should allow smaller doses and reduce peripheral side

effects. Furthermore, since the ‘lock-in’ mechanism works
against the concentration gradient, it provides more pro-
longed effects and also there is no any generation of reactive
metabolites. Consequently, CDDS’s can be used not only to
deliver compounds that otherwise have no access to the brain,
but also to retain lipophilic compounds within the brain, as
has indeed been achieved, Ex; steroid hormones, anti-infec-
tive agents, anticancer agents, and antiviral agents etc.

Limitation: CDDS limit the shelf life of CDS (oxidative liability
and the hydrolytic instability)

4. Molecular packaging: It is an extension of the CDDS ap-
proach, noninvasive brain delivery of neuropeptides. Deliv-
ering the peptides like enkephalin, TRH (thyrotropin-releas-
ing hormone), and Kyotorphin analogs through the BBB is
complex problem because rapid inactivation by ubiquitous
peptidases (Brownlees et al., 1993). Three issues are to be
solved simultaneously to enhance penetration through BBB
a.) Enhance passive transport by increasing the lipophilicity,
b.) Assure enzymatic stability to prevent premature degrada-
tion, c.) Exploit the lock-in mechanism to provide targeting.
Peptide unit is part of a bulky molecule, dominated by lipo-
philic modifying groups that direct BBB penetration and pre-
vent recognition by peptidases. Molecular packaging is brain
targeted packaged peptide delivery system consist of redox
targetor (T), spacer function (S) contain strategically used
amino acids to ensure timely removal of the charged targetor
from the peptide, peptide itself (P) and a bulky lipophilic moi-
ety (L) attached through an ester bond or sometimes through
a C- terminal adjuster (A) at the carboxyl terminal to enhance
lipid solubility and to disguise the peptide nature of the mol-
ecule. To achieve delivery and sustained activity with such
complex systems, it is very important that the designated
enzymatic reactions take place in a specific sequence (Wu et
al., 2002)

Mechanism involved is conversion of the targetor to allow
for ‘lock-in’, followed by removal of the (L) function to form
a direct precursor of the peptide that is still attached to the
charged targetor. Subsequent cleavage of the targetor–spacer
moiety finally leads to the active peptide. The first success-
ful delivery with a package was for Tyr-D-Ala-Gly-Phe-D-
Leu (DADLE), an analogue of leucine enkephalin, a naturally
occurring linear penta peptide (Tyr-Gly-Gly-Phe-Leu) that
binds to opioid receptors.

5. Carrier Mediated Drug Delivery:  Carrier-mediated trans-
port (CMT) and receptor-mediated transport (RMT) path-
ways are available for certain circulating nutrients or pep-
tides. Brain endothelium is rich in facilitative carrier systems
for both glucose and large neutral amino acids (LNAAs).
The carrier system for glucose is highly specific for monosac-
charides, rendering it useless for drug delivery. However, the
LNAA carrier system is an attractive strategy for CNS drug
delivery, capable of transporting numerous endogenous as
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well as exogenous LNAAs with great structural variety. Ex-
ample, Levodopa is decarboxylated to yield dopamine in brain
endothelium, (Madrid et al., 1991). Melphalin analog (D, L-
NAM), demonstrates enhanced affinity for the LNAA carrier
(Takada et al., 1992)

Limitation: Highly stereo specific drug is to be converted into
a structure similar to that of an endogenous nutrient

6. Receptor/Vector Mediated Drug Delivery:This strategy
exploits several specific transcytosis systems,which are  im-
portant  for extravasation of important nutrients and signal-
ing molecules that cannot diffuse through the cerebro-mi-
crovasculature. These include systems for the transport of
insulin, transferrin, and insulin like growth factor. Chimeric
peptide delivery is one of such strategies and includes non-
transportable drug and transportable peptide or protein, which
undergoes receptor mediated or absorptive mediated
transcytosis through the BBB.

BBB transport vectors like cationized albumin, receptor-spe-
cific Mab and modified proteins were commonly used. Link-
ers like chemicals (ex: m-maleimidobenzoyl N-hydroxy
succinimide ester (MBS), N-succinimidyl-3-(2-pyridyl-dithio)
propionate (SPDP), Traut’s, Avidin–biotin or Genetic engi-
neering (fusion gene elements).

Example; β-endorphin (Non transportable) + cationized albu-
min (transportable) via a disulfide linkage (SPDP-Linker), va-
soactive intestinal peptide analog (VIPa) (non transportable)
+ covalent conjugate of an anti-transferrin receptor mono-
clonal antibody (mouse Mab OX26) and avidin vector.

Nanoparticles were also used as transport vectors for pep-
tides. The mechanism of nanoparticle transport has not yet
been fully elucidated. But probable pathway is a endocytosis
by the blood capillary endothelial cells following adsorption
of blood plasma components, most likely apo lipoprotein E
(apo E), after i/v injection. These particles interact with the
low density lipoproteins (LDL) receptors on the endothelial
cells and then get internalized. After internalization by the
brain capillary endothelial cells, the drug releases in these
cells by desorption or degradation of the nanoparticles and
diffuses into the residual brain. Nanoparticles consist of col-
loidal polymer particles of poly-butylcyanoacrylate (PBCA)
with the desired peptide absorbed onto the surface and then

coated with polysorbate 80. Per-coating of nanoparticles with
polysorbat helps in adsorption of apo E and possibly other
plasma components and able to inhibit the efflux pump (Olivier
et al., 1999). Example; Nanoparticles have been used as a
vector for delivery of hexapeptide dalargin (an enkephalin
analog), loperamide, tubocurarine and doxorubicin (Kreuter,
2002)

II. Blood-brain barrier disruption (BBBD):  Invasive tech-
nique for enhanced CNS drug delivery involves the systemic
administration of drugs in conjunction with transient BBB
Disruption (BBBD).These include the infusion of solvents
such as dimethyl sulfoxide or ethanol and metals such as
aluminum, X-irradiation, and the induction of pathological
conditions including hypertension, hypercapnia, hypoxia, or
ischemia.

1. Osmotic BBBD: The most frequently applied clinical tech-
nique helps in somewhat possible to achieve localized BBBD
and / or drug delivery. Intracranial infusions of a
hyperosmolar solution of mannitol or arabinose were com-
monly used in osmotic BBBD. The hyperosmolar solution
results in acute dehydration of endothelial cells leads to cell
shrinkage, which in turn widens the tight junctions connect-
ing adjacent membranes. This drug delivery strategy com-
monly used for recombinant adenoviral vectors for gene trans-
fer to intracerebral tumors, cytotoxic drugs (such as
carboplatin)

Limitation: Sometimes shows unfavorable toxic/therapeutic
ratio and breaks down the self defense mechanism of brain

2.Biochemical(BBBD): Recently, new and potentially safer
technique, selective opening of brain tumor capillaries (BTB).
By the intracarotid infusion of selected vasoactive molecules
such as leukotriene C4 , bradykinin (BK), histamine and the
synthetic bradykinin analog RMP-7 (receptor-mediated
permeabilizer) and certain potassium channel agonists selec-
tively increase permeability in brain tumor capillaries but not
in normal brain capillaries (Ningaraj  et al.,2003)

3. Ultrasound induced disruption: The possibility of en-
hanced drug delivery to the CNS by inducing hyperthermia
has been investigated recently .Ultrasound induced mild
hyperthermia, which can be controlled and localized to a small
volume within the tissue , may offer promise (Cho et
al.,2002).This technology is still in its infancy.

III. Alternative routes to CNS drug delivery :Despite ad-
vances in rational CNS drug design and BBBD, many poten-
tially efficacious drug molecules still cannot penetrate into
the brain parenchyma at therapeutic concentrations. A third
class of strategies aimed at enhancing CNS penetration of
drug molecules is composed of delivery methodologies that
do not rely on the cardiovascular system.

1. Intranasal pathways to the CNS: The neural pathway be-
tween the nasal mucosa and the brain provide a unique path-
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way for noninvasive delivery of therapeutic agents to the
CNS

a.  Olfactory pathways: Drugs transported along olfactory
sensory neurons to yield significant concentrations in the
CSF and olfactory bulb. Effective in the delivery of therapeu-
tic proteins such as brain-delivered neurotropic factor (BDNF)
to the olfactory bulb as a treatment for Alzheimer’s disease
(Thorne et al., 1995).

b. Trigeminal neural pathway : Useful in rapid delivery of
protein therapeutic agents, such as IGF-1 to the brain follow-
ing intranasal administration. The trigeminal nerves innervat-
ing areas of the nasal cavity are responsible for most chemo-
perception, hot spices, formaldehyde, and other chemicals

Limitations: Undesirable therapeutic concentrations at differ-
ent regions of CNS, partial degradation in nasal mucosa and
irritation to nasal mucosa. Variation caused by different nasal
pathology

2. Intraventricular/Intrathecal route: This route bypasses
the BBB, BCB, drugs can be infused intraventricularly using
an ommaya reservoir, a plastic reservoir implanted s/c in the
scalp and connected to the ventricles within the brain via an
outlet catheter. Drug solutions can be subcutaneously in-
jected into the implanted reservoir and delivered to the ven-
tricles by manual compression of the reservoir through the
scalp. This result in immediate high CSF drug concentrations
minimized protein binding and decreased enzymatic activity
relative to drugs in plasma, leading to longer drug half-life in
the CSF. Finally, because the CSF freely exchanges molecules
with the extracellular fluid of the brain parenchyma, deliver-
ing drugs into the CSF could theoretically result in therapeu-
tic CNS drug concentrations.  

Limitations: Slow rate of drug distribution within the CSF,
increase in intracranial pressure and high clinical incidence of
hemorrhage, CSF leaks, neurotoxicity and CNS infections.

3. Interstitial delivery: The most direct way of circumventing
the BBB is to deliver drugs directly to the brain interstitium.
Theoretically yield high CNS drug concentrations with mini-
mal systemic exposure and toxicity. Ommaya reservoir, infusaid
pump, MiniMed PIMS system and Medtronic SynchroMed
system were used to deliver various chemotherapeutic agents
BCNU or its analogs, methotrexate, adriamycin, bleomycin,
fuodeoxyuridine, cisplatin, and interleukin2(IL-2).

Limitations: There is chance of catheter clogging or blocking
by tissue debris and inadequate distribution throughout the
tumor, and a high degree of burden to the patient

Drug Delivery from Biological Tissues / Biotechnological
approaches : Achieving interstitial drug delivery using bio-
logical tissues is another promising technique. It involves
implanting into the brain, a tissue that naturally secretes a
desired therapeutic agent. Transplantation of embryonic

dopamine-releasing neurons, most extensively applied to the
treatment of Parkinson’s disease. An alternative extension of
this method is to use gene therapy to develop optimized bio-
logical tissue for interstitial drug delivery. Prior to implanta-
tion, cells can be genetically modified to synthesize and re-
lease specific therapeutic agents. The therapeutic potential
of this technique in the treatment of brain tumor was demon-
strated. The use of non neuronal cells for therapeutic protein
delivery to the CNS has recently been reviewed (Snyder et
al., 1997)

CONCLUSIONS: The present outlook for patients suffering
from many types of CNS diseases remains poor, but recent
developments in drug delivery techniques provide reason-
able hope. Drug delivery directly to the brain interstitium has
recently been markedly enhanced through the rational de-
sign of polymer-based drug delivery systems. Substantial
progress will only come about, however, if continued vigor-
ous research efforts to develop more therapeutic and less
toxic drug molecules are paralleled by the aggressive pursuit
of more effective mechanisms for delivering those drugs to
their CNS targets.
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The research study was conducted in Bellary District of Karnataka. A sample size of 90 farmers was selected using
multiple stage random sampling method. Field level data were elicited for the agriculture year 2009-10 through
personal interview method. For analyzing the data collected, budgeting technique and tabular analysis were employed.
Most of the foxtail millet growers were small and marginal having lower educational and economic status. Foxtail
millet has higher quantities of protein, fat and fiber compared to other major cereals, minerals like calcium and iron
are similar to other cereals. Traditionally, a person when diagnosed as diabetic is advised to consume foxtail millet
rice.  Gross cropped area and net cropped area were 5.29 ha and 4.62 ha respectively. Cropping intensity of foxtail
millet growers worked out to be 114.50 per cent. The per hectare total cost of cultivation of foxtail millet worked out
to be Rs.11607.21. Farmers got about 12 quintals of main product and 4.5 quintals of by- product valued at Rs.
17190 per hectare. Production of foxtail millet was found to be feasible for the farmers. Production of foxtail millet
found very much feasible for small and marginal farmers who have low economic background.

Introduction: Minor-millets are small seeded annual cereal
and forage grasses cultivated for food, feed, forage and other
industrial uses. The term minor millets embraces at least 12 to
14 species of the grass family and those with potential to
become important crops in semi-arid production systems are
finger millet (Ragi, Eleusine coracana), foxtail millet (Navane,
Setaria italica), proso millet (Baragu, Panicum miliaceum),
barnyard millet ( oodahe, Echinochloafrumentacea), little
millet ( Savi, Panicum miliare), kodo millet (Haraka, Paspalum
scrobiculatum).

Foxtail millet (Setaria italica) is one of the oldest crops cul-
tivated for hay, pasture and food grain. Foxtail millet also
known as navane, kangni, tenai, korra and rala in various
colloquial names in different Indian languages. Known for its
drought tolerance, it was once an indispensable crop of vast
rainfed areas in semi- arid regions in India. At present the
crop is cultivated on a limited area in sporadic patches in the
states of Andhra Pradesh. Karnataka, Tamil Nadu,
Maharashtra, Rajasthan, Madhya Pradesh, Uttar Pradesh and
North Eastern states. Native home of foxtail millet is consid-

ered to be China. In Kamataka foxtail millet is widely grown in
Bellary, Koppal, Chitradurga and Belgaum districts.

In the year 2008-09, Foxtail millet was cultivated in an area of
16386 ha producing 4131 tonnes with productivity of265 kg/
ha (Karnataka at a glance 2008-09). Foxtail millet is widely
grown in Bellary, Chitradurga ,Belgaum and Koppal districts
of Karnataka. Bellary district stands first in growing Foxtail
millet with an area of 6223 ha, producing 1419 tonnes with
productivity of 240 kg/ha (District at a glance, Bellary, 2009-
10).

These are used mainly for home consumption. Foxtail millet
is used in indigenous medicine and it is mainly used in snake
poisoning. Indigenous products of millets viz, mudde,  ambali,
rice, halva and fried products posses unique nutritional pro-
cessing qualities. Celiac patients can replace certain cereal
grains in their diets by consuming millets in various forms
including breakfast cereals.

The nutritional composition of Foxtail millet per 100 gm is fat
(4.3 gm), minerals(3 gm), protein (12.3 gm), calcium (31 mg %),
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carbohydrate (60.9 gm), phosphorous( 290 mg %) and dietary
fibre (14 gm). Foxtail millet has higher quantities of protein, fat
and fiber compared to other major cereals, minerals like cal-
cium 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. Traditionally, a
person when diagnosed as diabetic is advised to consume
foxtail millet rice. The higher dietary fiber content is also ben-
eficial in bowel movement, reducing cholesterol, scavenging
toxic components. Consumption of foxtail millet is found to
help in the management of cardio- vascular disease, obesity
and constipation.

Methodology: Multistage sampling technique was employed
in the selection of farmers for the study based on the produc-
tion of foxtail millet in the state during kharif season. Bellary
district was selected purposively, because it is having high-
est share in the production of foxtail millet in Kamataka. Three
taluks of Bellary district were selected based on highest area
under the crop namely Bellary, Huvinahadagali and
Hagaribommanahalli and from each taluk, two villages
were selected. From each village fifteen farmers growing fox-
tail millet were selected randomly and thus the total sample
size for production of foxtail millet was 90. The study is based
on the primary data. The sample farmers were interviewed
personally by using pre tested interview schedule specially
prepared for the purpose. Data on some selected socio eco-
nomic characteristics of the farmers, quantity and value of
various inputs used and the yield obtained in case of foxtail
millet were collected.

Tools of analysis
1. Budgeting technique: This technique was used to esti-
mate the costs and returns in both production and value
addition of foxtail millet.

2. Tabular analysis: Tabular analysis with averages and per-
centages were used to ascertain the SOCIO
economic characteristics of the foxtail millet growers.
Returns:
Gross returns = yield X price
Net return over total cost = Gross returns-Total cost
Cost of production per kg = Total Variable Cost/yield
Return per rupee of expenditure = Gross returns/ Total cost

Definition of terms and concepts used
Interest on fixed capital: The interest on fixed capital assets
such as farm buildings, implements, equipment and machin-
ery was charged at the rate at which the bank was advancing
term loans. s. The interest was apportioned to different crops
cultivated during the year in proportion to the area under
each crop.

Depreciation : The depreciation was calculated by the straight
line method. The charges on account of minor repairs of imple-
ments and machinery during the year were added to the de-

preciation charges. The depreciation charges were allocated
to foxtail millet according to proportion of its area in the
total land holding.

Result and Discussions
General characteristics of foxtail millet growers: The mean
age of foxtail millet growers was found to be 40 years. With
regard to educational status, higher proportion (76.66 per
cent) of foxtail millet growers had only primary education.
With this we can conclude that, this crop is grown by the
middle and old age farmers, with little educational background.
The practice of subsidiary occupation was less among the
growers, as only 27.78 per cent of the farmers had subsidiary
occupation like working in mining factory, this may be be-
cause of their lower economic status. The average land hold-
ing found to be 4.62 ha, of which the rainfed area and irri-
gated area were 4.6 ha and 0.02 ha, respectively.

Foxtail millet has relatively higher resistance to drought con-
dition and hence it was grown under rainfed condition dur-
ing Kharif season. The foxtail millet growers had higher pro-
portion of dry land accounting for 99 per cent of the total
land holding. From Table 1 it can be observed that
foxtail millet was grown mainly by small and marginal farmers
with poor resource base.

Cropping pattern followed by the foxtail millet growers:
Foxtail millet growers had grown variety of crops. The pro-
portion of area under each crop varied from 4.98 per cent to
18.61 per cent in kharifseason and 6.06 per cent to 19.91 per
cent in rabi season. It is clear that if the farmers had the
facility of irrigation then their tendency might be towards
commercial crops. Farmers had left some area fallow in both
the seasons and fallow land found to be higher in rabi sea-
son (18.18 per cent) than kharifseason (12.12 per cent).This
was due to improper distribution of the study area. However,
it is to be noted that growing of variety of crops was an
indication of protective measure against risk and uncertain-
ties. Gross cropped area and net cropped area were 5.29 ha
and 4.62 ha respectively. Cropping intensity is one of the
indices of measuring land use efficiency. However, given the
situation, foxtail millet growers had a cropping intensity of
114.50 per cent indicating efficient utilization of land.

Costs and returns in the production of foxtail millet: 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 invest-
ment cost. The variable cost (76.28 per cent) accounted large
proportion of total cost. Among the variable costs, the share
of human labour w as highest (28.05 per cent) followed by
cost of fertilizer (17.66 per cent). Among the fixed costs,
rental value of land (22.14 per cent) was the highest. How-
ever, of the variable cost, major proportion was accounted
for the human labour (28.05 per cent) due to various labour
intensive operations like weeding, interculturing, harvesting
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and post harvesting operations. Material inputs included were
farm yard manure (7.75 per cent), fertilizer (17.66 per cent) and
seeds (0.95 per cent), among this cost of fertilizer were high-
est. 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 appli-
cation was not according to recommended dosages. This is
because of lack of awareness among farmers regarding rec-
ommendations. There is much scope for realizing yield poten-
tial 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. Among
the fixed cost, rental value of land was found to be higher
(22.14 per cent).

The total cost of cultivation of foxtail millet worked out to be
RS.11607 .21 per hectare. Farmers got about 12 quintals of
main product and 4.5 quintals of by- product. The gross re-
turns from main product and by-product worked out to
Rs.l4940.00 and Rs. 2250.00 respectively. Thus gross returns
realized from both main product and by- product were
Rs.17190. 00 per hectare. The net returns realized from foxtail
millet cultivation after deducting cost of cultivation came to
were Rs. 5582.79 per hectare. However, the benefit- cost ratio
of 1.48 indicating its feasibility of cultivation in the rainfed
marginal areas. With these results we can conclude that the
cultivation of foxtail millet brings better returns to farmers in
rainfed marginal areas.

Conclusion:  Foxtail millet is grown mainly by the middle and
old age farmers, with little educational background. Foxtail

millet growers had grown variety of crops. However, it is to
be noted that growing of variety of crops was an indication
of protective measure against risk and uncertainties. The ben-
efit-cost ratio of 1.48 in foxtail millet cultivation indicated the
feasibility of their cultivation in the rainfed marginal lands.
Thus, the study suggested that the farmers can better utilize
their marginal lands by cultivating foxtail millet on them. There-
fore, suitable varieties to these marginal lands could be
evolved for higher profits. Production of foxtail millet found
very much feasible for small and marginal farmers who have
low economic background.

References
Annesh, D. Naik., 2007, Production and marketing of
underutilized millets in Karnataka - an economic analysis,
Ph.D thesis, Univ. Agric. Sci. Dharwad.
Ankit Jaiswal, 2009, Economics of Production and Value ad-
dition in Soybean III Madhya Pradesh. M Sc Thesis, Univ.
Agric. Sci. Dharwad.
Anonymous, 2002, Comparison of cost and returns per hect-
are of moong, gram, maize, wheat, mustard and cotton. Agri-
cultural Situation in India, 24(2): 73-78.
Santhosh, 2008, An economic analysis of production and
processing of red gram in Gulbarga district of Karnataka. MSc
(Agri) Thesis, Univ. Agric. Sci., Bangalore.
Singh and Singh, 2000, Rice production in Bihar- An eco-
nomic analysis with special reference to boro rice, Agricul-
tural Situation in India. 46(11): 677-681.
Verma, A.R., 2007, Economics of production, resource use
efficiency, marketing and constraints of maize in tribal district
dhar of Madhya Pradesh. Ind. J Agri. Mktg. 49 (4):13-22.

Table1: General Characteristics of foxtail millet growers

SI.No Particulars Foxtail millet growers
Number (n= 90) Percent

I Age (Years)
Mean 40

II Education
Illiterate 10 11.11
Primary 69 76.67
Secondary 9 10.00
Above secondary 2 2.22

III Main occupation
Agriculture 90 100.00

IV Subsidiary
Mining 25 27.78

V Land holdings (Ha)
1 Total land holdings (hectares) 4.62 100.00
2 Total rainfed area (hectares) 4.6 99.56
3 Total irrigated area (hectares) 0.02 0.44
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Table 2: Cropping pattern of foxtail millet growers

Season Crops Area (ha) Per cent
Foxtail millet 0.86 18.61
Hybrid jowar 0.46 9.96
Maize 0.23 4.98
Groundnut 0.41 8.87
Gram 0.4 8.66

Kharif Bajra 0.50 10.82
Cotton 0.23 4.98
Fallow 0.56 12.12
Jowar 0.92 19.91
Gram 0.57 12.34

Rahi Wheat 0.43 9.31
Fallow 0.84 18.18
Groundnut 0.28 6.06

Gross cropped area 5.29
Net cropped area 4.62
Cropping intensity 114.50

Table 3: Cost and returns in Foxtail millet cultivation (Rs./ha)

SI.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 ofland 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
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FAMILY RELATIONSHIP AND MENTAL HEALTH OF ADOLESCENTS -A COMPARATIVE
STUDY

*INDIRAMMA B.S.  and **CHAITHRA.T
*Assistant Professor, ** Research Scholar, Department of Human Development. Smt. V.H.D. Central Institute of Home

Science, Bangalore 560 001.

ABSTRACT: Family relationships during adolescence can greatly influence adolescents’ mental health and well being.
Mental health involves the behaviors, perceptions and feelings that determine a person’s overall level of personal effectiveness,
success, happiness and excellence of functioning as a person. Positive family relationships during adolescence increase the
likelihood of the self-image, higher self-esteem and quality of life and decrease the risk of later psychological distress. The
aim of the present study was to know the influence of   Family Relationship on the Mental Health of adolescents. The
objectives of the study were - a) to know the family relationship pattern of a selected group of adolescents, b) to know the
association of family relationship pattern and mental health of boys and girls. For the purpose 60 boys and 60 girls in the
age range of 16-18 years were selected from two different colleges at random from Bangalore city. The data was elicited
through survey method by using the standardized tools “Mental Health Battery” by Arun Singh and Alpana Sen Gupta  and
“Family Relationship Inventory” by Dr. (Smt.) G.P. Sherry  and  Dr. Jagdish Chandra Sinha. Many parents indicated medium
level of acceptance, concentration and avoidance. Boys were found to be better on emotional stability and the girls were
found to be better in the remaining five indices - over all Adjustment, Autonomy, Security-Insecurity, Self Concept and
Intelligence. Highly significant association was observed with regard to acceptance and avoidance level of parents. Non
significant results were obtained in parents’ concentration level.
parents’ concentration level.

Key Words: Adolescents, Mental Health, Family relationship.

Adolescence has been described as a phase of life beginning
in biology and ending in society. It is the period within the
life span when most of a person’s biological, cognitive
psychological and social characteristics are changing from
what is typically considered child-like to what is considered
as adult like (Papalia 2005). This period sets the behaviors,
habits and often the life-style-healthy or unhealthy-for
adulthood. So it is critical for adolescents to develop healthy
habits. The need for acceptance, approval, and belonging is
vital during these years. Adolescents who feel isolated or
rejected by their parents/peers/society are more likely to
engage in risky behaviors in order to fit in with a group
(Santrock 2007).  Family relationships can greatly influence
adolescents’ mental health and well being. Positive family
relationships during adolescence increase the likelihood of
the self-image, higher self-esteem and quality of life and
decrease the risk of later psychological distress.

Mental health is an integral part of overall health and well
being and in a broad sense reflects the equilibrium between
the individual and the environment. WHO(2001) has
proposed  mental health as “a state of well being in which the
individual realizes  his or her own abilities, can cope up with
normal stress of life, can work productively and fruitfully
and is able to make a contribution to his or her community”.
Good mental health includes a balance between mind, body
and spirit. Some of the mental health components are: self
concept, emotional stability, security-in security, coping with
stress problem solving, autonomy, over all adjustment and
intelligence.

Parent-child relationships are one of the most fundamental
aspects of life. Parent-child relationships change
considerably over the life span. As children move through
adolescence, the parent-child relationship evolves, generally
becoming more egalitarian in nature as young people seek
independence. Adolescents who have good relationships
with their parents seem to less incline to use drugs,
progressed better at school, were more self-reliant and
experienced fewer psychological and social problems than
peers with poorer quality relationships (Papalia 2005). Hence
parents have a large role in contributing to the emotional,
spiritual, physical and mental health of an adolescent, as
well as a responsibility to provide direction, guidance and
firmness, proper boundaries, in family life with appropriate
and reasonable limits for youth.

The role of the mother is largely associated with the congenial
development of personality and   the role of father stands as
a bridge by which the child comes into contact with outside
world and who also encourage curiosity and a will to face
the challenges of socialization process. Parents and other
adults play major roles in modeling and promoting healthy
behavior and helping young people to face the challenges
of life.   Even as adolescents become more independent,
parents’ words and actions affect their health and overall
well-being.

Adolescents face an intense turmoil because of the cognitive,
biological and social changes taking place in this period.
.Adolescents could navigate this transitional period with
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much success, happiness and confidence without much
uncertainty and distress, but it could be possible, in only
one condition i.e. with sound mental health. A teenager’s
sense of well being or happiness is more strongly correlated
with the quality of his attachment to his parents than to the
quality of his attachments to his peers. Furthermore, the
stronger the sense of connectedness a teenager has with his
parents, the less likely he is to engage in any of the risky
behaviors (Helen Bee 2004).

In the  present day context, because of the change in social
values the family system is getting affected. The joint family
is system is slowly fading and in nuclear families parents
have to shoulder the entire responsibilities of meeting the
children’s demands. Today’s adolescents are having many
new experiences which their parents never had and are often
unable to understand (Santrock 2007). In this context the
way the parents treat their children has a profound impact
not only on the family relation but also on their attitudes and
behavior. Adolescent’s social development can significantly
benefit from interaction with a caring accessible and
dependable parent who fosters a sense of trust and
confidence.

Aim: To  study the influence of family relationship on Mental
Health of adolescents.

Objectives:
1. To know the family relationship pattern of adolescents
2. To compare the Mental Health of  adolescent  boys and
girls
3. To know the influence of parents’ acceptance,
concentration and avoidance level on the Mental Health of
adolescent boys and girls

Procedure: The standardized tools- “Mental Health Battery”
by Arun Singh and Alpana Sen Gupta and “Family

Relationship Inventory” by Dr.(Smt.) G.P. Sherry  and  Dr.
Jagdish Chandra Sinha were used   to elicit the data through
survey method. Random Sampling was used to collect the
sample. Sixty adolescent boys and 60 adolescent girls in the
age range of 15-17 years were selected. The data collected
was analyzed by using percentage, standard deviation and
Chi Square Test.

Results and Discussion: Many of the respondents’ family
income was more than Rs 5000/- per month. With regard to
education of parents, it was found that about 58% of the
fathers and 55% of the mothers of boys were graduates.
About 22% of the mothers had studied up to metric and
about 17% of the fathers were post graduates. About 28% of
the fathers of girls were graduates followed by inter mediate
(25%) and post graduation (19%).It was also evident from
the table that 28% of the fathers had studied up to metric.
With regard to mothers of girls, it was found that majority
(43%) of them had studied up to metric. Majority of the
respondents (Boys=55%, girls=50%) belonged to small
families where the number of family members was below 5.

Majority of the mothers of boys (Table-1) indicated medium
level of acceptance (67%), concentration (65%) and
avoidance (63%).Similar trend was observed with regard to
fathers’ acceptance (62%), concentration (65%)  and
avoidance (70%). With regard to adolescent girls’ parents, it
was observed that majority of the mothers showed medium
level of acceptance (62%), concentration (60%) and
avoidance (67%) .About 28% of the mothers indicated high
level of concentration. It was also observed that about 13%
of them indicated high level of avoidance. Fathers of the
girls were also found to have medium level of acceptance,
concentration and avoidance

Table: 1 Family Relationship pattern among Adolescents

Level of Family                                                                 Boys
Relationship                                     Mother                                                    Father

Acceptance Concentration Avoidance Acceptance Concentration Avoidance
No. % No. % No. % No. % No. % No. %

Low 12 20 6 10 12 20 11 18 13 22 8 13
Medium 40 67 39 65 38 63 37 62 39 65 42 70
High 8 13 15 25 10 17 12 20 8 13 10 17
Total 60 100 60 100 60 100 60 100 60 100 60 100

Level of Family Girls
Relationship            Mother       Father

Acceptance Concentration Avoidance Acceptance Concentration Avoidance
No. % No. % No. % No. % No. % No. %

Low 12 20 7 12 12 20 11 18 10 17 8 13
Medium 37 62 36 60 40 67 36 60 37 62 41 69
High 11 18 17 28 8 13 13 22 13 21 11 18
Total 60 100 60 100 60 100 60 100 60 100 60 100



1405TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Fig -1reveals that in five indices of mental health the
adolescent girls scored more than the boys namely-over all
adjustment (Boys=22.45, Girls= 25.22), autonomy (Boys=8.23,
Girls=9.78),security-Insecurity (Boys=7.63, Girls=8.25),self
concept(Boys=8.43,Girls=8.65), Intelligence (Boys=14.31,
Girls=17.28). The overall scores indicated that girls were found
to be better on mental health than boys (Boys=68.46,
Girls=77.41)
Fig:1 Mean scores of boys and girls in various indices of

Mental Health

Glaring difference was observed in the mental health of
adolescent girls between the levels of parents’ acceptance
(Table-2). Majority of the parents (60%) indicated medium
level of acceptance. A similar trend was observed in all the
three levels of parental acceptance where most of the girls
indicated good mental health in all the three levels (Low-
12%, Medium=56%, High=20%.This  association  between
parental  acceptance and  mental  health  of  adolescent girls
was found  to  be  highly significant (Chi Square Value
=28.1907**).

About 64% of the parents indicated medium level of
acceptance and only 17% of the parents showed high level
of acceptance (Table-3 ). In low level of acceptance, majority
(15%) of the adolescent boys indicated average mental health.
Similar trend was observed in medium level of acceptance
also (39%). About 19% of the adolescent boys exhibited good
mental health when the parents’ acceptance level was medium.
In the high level of acceptance about equal percentage (7%)
of boys indicated excellent and average mental health. Further
the Chi square test indicates significant association between

Table 2: Influence of parents’ acceptance on the mental
health of adolescent girls

Mental Health Level of Acceptance Total
Low Medium High
No. % No. % No. % No. %

Excellent 0 0 2 2 0 0 2 2
Good 14 12 68 56 24 20 106 88
Average 9 7 2 2 1 1 12 10
Poor 0 0 0 0 0 0 0 0
Total 23 19 72 60 25 21 120 100
Significance of
Chi-square 28.1907 **

**   -   Significant at 1% level

the parents’ acceptance and mental health where the Chi
square value shows the significance at 1% level (Chi square
value=21.8962**).

Majority of the parents (62%) showed medium level of
acceptance towards their children. It was also evident from
the results (Table-4) that about 20% of the parents indicated
high level of acceptance .It was observed that irrespective
of the acceptance level of parents most of the adolescents
indicated good mental health (medium=38% and high=12%).
Further Chi square   indicated the significant association at
1% level (Chi square value=25.0190**).  The results are
corroborated with the findings of Gut man et.al (2007) where
it was reported that family relationship contributed to the
positive outcomes of adolescents.

Table3: Influence of parents’ acceptance on the mental
health of adolescent boys

Mental Health Level of Acceptance Total
Low Medium High
No. % No. % No. % No. %

Excellent 3 2 5 4 8 7 16 13
Good 1 1 23 19 4 3 28 23
Average 18 15 46 39 8 7 72 61
Poor 1 1 3 2 0 0 4 3
Total 23 19 77 64 20 17 120 100
Significance
of Chi-square 21.8962 **

Fig: 2 Influence of parents’ concentration on the mental
health of adolescent girls

Fig-2 indicates the influence of parents’ concentration level
on the mental health of adolescent girls. It was found that in
all the three levels of concentration, majority of the girls
indicated good mental health scores.

**   -   Significant at 1% level

Table 4 : Influence of parents’ concentration on the
mental health of adolescent boys

Mental Health Level of Concentration Total
Low Medium High
No. % No. % No. % No. %

Excellent 5 4 11 9 0 0 16 13
Good 4 3 21 18 3 2 28 23
Average 9 8 43 36 20 17 72 61
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It was found that in the all three levels of parents’
concentration majority of the boys indicated average mental
health (Table-4). It was also evident that only 13% of the
boys indicated excellent mental health scores when the
parents’ concentration was at medium level. It was evident
from the results that parents concentration level did not
influence the adolescent boys’ mental health (Chi square
value=11.6558NS).

Poor 1 1 3 2 0 0 4 3
Total 19 16 78 65 23 19 120 100
Significance
of Chi-square 11.6558 NS

NS - Not significant

It is evident from Table-5 that though majority of the
respondents (88%) indicated good mental health when the
parents’ acceptance level was medium, a smaller percentage
of the respondents did indicate excellent (2%) or average
(10%) mental health   when the avoidance level was either
low or high. Further the Chi square test indicates the
significant association between the avoidance level of
parents and mental health of  adolescent girls at 5% level
(Chi square  value=15.1039*), which implies that parents
avoidance level do influence the mental health of adolescent
girls.

Table 5:  Influence of parents’ avoidance on the mental
health of adolescent girls

Mental Health Level of Avoidance Total
Low Medium High
No. % No. % No. % No. %

Excellent 0 0 1 1 1 1 2 2
Good 20 16 74 62 12 10 106 88
Average 0 0 6 5 6 5 12 10
Poor 0 0 0 0 0 0 0 0
Total 20 16 81 68 19 16 120 100
Significance
of Chi-square 15.1039 *

*   Significant at 5% level

Mental Health of boys was influenced by the avoidance
level of their parents (Table-6,). It was observed that when
the avoidance was low about 7 % of them indicated excellent
mental health and none of them showed poor  mental health.
But it was clear from the results that none of the respondents
indicated excellent mental health when the avoidance level
was high. This indicates that the parents’ avoidance level
significantly influences the mental health of adolescent   boys
and the Chi square indicates significance at 1% level (Chi
square value  = 24.4758**).

Summary and Conclusion: Family relationship during
adolescence can greatly influence the mental health and well-
being of the adolescents. Early positive family relationship
can significantly reduce the risk of adolescent mental health
problems. Mental health of adolescents is influenced by
parents’ acceptance and avoidance.  The study highlights
the significance of positive family relationships – parents’
role in promoting positive mental health among Adolescents.
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Table 6: Influence of parents’ avoidance on the mental
health of adolescent boys

Mental Health Level of Avoidance Total
Low Medium High
No. % No. % No. % No. %

Excellent 8 7 8 6 0 0 16 13
Good 6 5 21 17 1 1 28 23
Average 6 5 48 40 18 16 72 61
Poor 0 0 3 2 1 1 4 3
Total 20 17 80 65 20 18 120 100
Significance
of Chi-square 24.4758 **

 **     Significant at 1% level

INFLUENCE OF INTERVENTION PROGRAMME ON EMOTIONAL MATURITY OF MILD
INTELLECTUALLY DISABLED BOYS AND GIRLS

Smt. Kowsalya, D.N.* and Dr. Venkat Lakshmi, H.**
*Assistant Professor in Home Science, ** Associate Professor in Home Science, Department of Human Development and

Research Center, Smt. VHD Central Institute of Home Science, Bangalore -560 001.

Abstract: Children with intellectual disabilities lag behind in their ability to identify emotions and the emotional states
when compared to their peers without intellectual disability. The Emotional Maturity of boys and girls with Mild Intellectual
Disability (MID) can be nurtured through awareness, interaction, encouragement, motivation, stimulation and practice.
An attempt has been made in the present study to assess and foster Emotional Maturity in boys and girls with Mild
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Intellectual Disability attending special schools in Bangalore city. An experimental study consisting of 80 children, of
which 40 MID children from experimental group and 40 MID children from control group  who were in the age bracket of
9-14 years, were selected for the study. Further each group comprised of 23 boys and 17 girls. Purposive sampling method
was used to select the samples. Self-structured rating scale was used to assess Emotional Maturity of MID boys and girls. The
research design for the present study consisted of a pre- and post-test with an intervention programme. Data collected was
analyzed using both descriptive and inferential statistics. The study revealed that the intervention programme had positive
influence on Emotional Maturity of MID boys and girls and was found to be moderately significant. Boys were found to be
more emotionally matured than girls.

Key words: Emotional Maturity, Mild Intellectual Disability,Mild Intellectually Disabled Children(MIDC), Intervention
Programme

INTRODUCTION: Mild Intellectually Disabled Childrenare
children with IQ score ranging from 50-70 and they can often
acquire academic skills up to the 6th grade level. They can
become fairly self-sufficient and in some cases live
independently, with community and social support. Emotions
are part of development and emotional expression is the core
component in children both nondisabled as well as
disabled.Expression of the basic emotions (anger, joy,
sadness, fear, disgust and surprise), begins in infancy (Sroufe,
1979), and it continues throughadolescence which improves
in adulthood.Emotional maturity is one of the most important
aspect and basic requirement in children’s development.
The emotional maturityof children is concerned with the
development of their feelings and expressions of themselves
in relation to themselves, their parents, peers, teachers,
siblings, other people and everything in the world (Philip,
2001). Emotions are both positive and negative in
nature.Emotional expressions serve the important functions
of communicating to others how onefeels, regulating one’s
own behavior, and play very important and significant role in
social life.

Children with intellectual disabilities exhibit impairment in
their ability to identify emotional states in themselves and
others, and also to express emotions in socially and culturally
approved manner, when compared to their peers who have
no mental disability (Hobson, et al., 1989; Mc Alpine, et al.,
1992). Emotions help the MID boys and girls to adapt to the
situations and help them to adapt to changes.

Further children with intellectual disabilitycan reliably identify
their own emotions(Lindsay, et al., 1994; Rose and West,
1999;Lindsay, et al., 2004).In general, individuals with mild to
moderateintellectualdisability can also recognize
andaccurately label facial expressions in others(Moore, 2001)
and improve this skill withtraining(Rydin-Orwin, et al.,
1999;Stewart and Singh, 1995).

Moore’s (2001) research concludes that (1) ability to
discriminate pleasantversus unpleasant emotions is equally
accuratefor individuals with and without intellectualdisability.
(2) Individuals with intellectual disabilityare able to label some
emotions more easily thanothers.Studies have shown
thathappiness is more easily identified (Wishart, et
al.,2007)and individuals withintellectual disabilities utilize a

limitedrangeof coping strategies when emotionally
aroused(Benson and Fuchs, 1999). Further they have more
difficulty labeling specific emotions. However,
interventionscan assist with purposefulaction in the
presenceof negative emotional arousal (Mc Clure, et al., n.d.).
The Emotional Maturity of Mild Intellectually Disabled
Children can be fostered through awareness, encouragement,
motivation, stimulation, practice and reinforcement through
the influence of intervention programme.Hence an
attempthas been made in the present study to assess the
Emotional Maturity of Mild Intellectually Disabled boys and
girls.

AIM : The present study aims to assess the Influence of
Intervention programme on Emotional Maturity of Mild
Intellectually Disabled Boys and Girls.

OBJECTIVES
• To assess the influence of intervention programme on
Emotional Maturity of Mild Intellectually Disabled Boys and
Girls.
• To study the difference in Emotional Maturity between
Mild Intellectually Disabled Boys and Girls.

MATERIALSANDMETHODS
The methodology used for the present study was pre and
posttest method with an intervention programme. The study
was conducted in the following Phases:

Phase - I:  Identification of sample: The sample consisted of
80 children with Mild Intellectual Disability, who are in the
age bracket of 9-14 years (46 boys and 34 girls).Mild
Intellectually Disabled boys and girls with an IQ range of 50-
70 (based on Binet - Kamat test, Vineland Social Maturity
Scale and Seguin form board test - as per the school records)
were selected.Purposive sampling technique was used to
identify the samples for the present study.

Samples were selected from three special schools catering
to the educational needs of MIDC in Bangalore city based
on the cooperation extended from the school authorities.The
selected sample was divided into two groups as experimental
and control group with 40 children in each group. There
were 23 boys and 17 girls in both the groups.

Phase – II: Development of the tool: An attitude scale was
developedto assess the Emotional Maturity of the
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respondents (MIDC).The scalewas formulated based on
Likert type of rating scale,with five point rating such as;
Always-4, Frequently-3, Sometimes-2, Rarely-1 and Never-
0.Questions pertaining to Positive Emotionswere 25 items
(35 items -including sub items) and Negative Emotions were29
items (54 items -including sub items)totally there were54 items
(89-including sub items) items.The tool was translated to
local language (Kannada) to get accurate information.

Phase – III: Designing activities for intervention programme
Activities for intervention programme were designed to suit
the needs of the MIDC so as to improve their skills on the
concept of Emotional Maturity.The basic concept introduced
was; Identification of different emotions, reactions to the
different emotions, positive social behaviors, responsible
behavior, knowing the concept of right and wrong, social
etiquette etc. The learning outcomeexpected was to enable
MIDC to Identify different emotions, to express emotions in
socially approved manner, respect elders, take care of younger
siblings and also those who are in need, to control negative
emotions and express them in a proper way.The concepts
were introduced through different techniques such as
Story,enacting Role play,solving Puzzles,identifying
Pictures,arranging Sequence cards andother activities like
drawing pictures of different emotions and explaining them,
finger painting, singing rhymes etc. in order to reinforce the
concept of Emotional Maturity in MIDC.

Phase – IV: Administration of the tool - pre test:  To assess
the existing knowledge of MIDC on Emotional Maturity, the
information was collected by asking questionsto the MID
boys and girls and also through observation made by the
investigator.

Phase – V:Implementation of Intervention programme:
Intervention programme was conducted for the experimental
group.  The experimental group was divided into two sub
groups with 20 respondents in each group. The respondents
of experimental group received interactive intervention
programme which spanned for a period of Six months.
Sessions were conducted during week days. The duration of
intervention programme was for two hours per day and two
days per week.The children were encouraged  to actively
participate in the intervention programme. Rewards and
incentives were given to MIDC when they performed better
to motivate them further.

Phase – VI:Re - administration of the tool - Post test: Both
the experimental and control group were re - administered
with the tool used at the time of pre- test, after a gap of one
month of the intervention programme.

Phase – VII: Statistical analysis: The data collected by the
investigator was subjected to statistical analysis and the
results were interpreted accordingly.

RESULTS AND DISCUSSION:

Demographic profile of the respondents
Majority of the respondents are in the age group of 11 and
13 years. There were 17 girls and 23 boys in both
experimental and control group.Further majority (87%) of
the respondents of both the experimental and control group
are Hindu by religion and a smaller percentage of the
respondents were Muslims and Christians.In the educational
aspect of the respondents’ parents nearly 30% of fathers
have completed their primary education (of both the groups).
Significant percentage of fathers (32%) of experimental group
and (40%) control group have either completed their pre–
university course or diploma. Majority of mothers from both
experimental (45%) and control group (55%) had completed
their high school education.

In the area of profession, majority of therespondents’ fathers
of experimental group (42%) are in the business field followed
by Government service and private service.Majority of
mothers from both the groups (82%) are homemakers.
Majority of the respondents parents of experimental group
(67%) receive monthly income ranging from Rs.5,000-20,000.
Nearly (63%) of respondents’ parents of control group earn
Rs.5,000-15,000 per month.

Table1.  Emotional Maturity of Mild Intellectually
Disabled Boys and Girls

Concept Group Gender P value
Boys Girls

Emotional Experimental 9.13±8.47 5.82±4.88 0.158
Maturity Control 1.09±15.79 1.82±18.33 0.892

P value 0.037* 0.391 -

*Moderately significant

Table1 depicts that the respondents of experimental group
have performedbetter on Emotional Maturityaspect when
compared to the respondents of control group.The mean
and standard deviation scores of boys (9.13±8.47) and girls
(5.82±4.88) of experimental group showed higher scores with
P value being(P=0.158) compared to that of boys (1.09±15.79)
and girls (1.82±18.33) of control group with P value
being(P=0.892)which indicates that theintervention
programme was effective and therewas an improvement in
the Emotional Maturity of MID boys and girls of experimental
group compared to that of control group.The findings of the
present study is in concordance with previous research
carried out by (Mc Alpine, et al., 1991; Stewart and Singh,
1995; Rydin-Orwin, et al., 1999, Erin andMark, 2008; Van,
2010; Degabriele and Walsh, 2010), which signifies that
pretend play, recognition of facial expressions among others
through skill training, comprehension of humour can be
facilitated through the intervention programme.

Further the table also reveals through mean and standard
deviation scores that the boys of experimental group
(9.13±8.47) and control group (1.09±15.79) have shown better
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improvement in their emotional maturity compared that of
girls of experimental(5.82±4.88) and control group (1.82±18.33).
The MID boys of both of the groups are on the higher side
of emotional maturity when compared to that of MID girls.
The findings of the present study is in agreement with
previous research carried out by (Mohan and  Sethi,1968;
Aleen and Sheema, 2005) who found boys to be significantly
more emotionally stable than girls.When only boys were
considered it is evident from the results that boys of
experimental group were more emotionally matured than the
boys of control group and also the girls of both the groups.

Table2. Difference in Emotional Maturity of Mild Intellectually Disabled Boys and Girls

Emotional                                         Boys                                                                                   Girls
Maturity Pre Post  P value Pre Post  P value
Experimental
Group 131.61±17.72 140.74±16.64 9.13±8.47 <0.001** 130.65±24.02 136.47±23.31 5.82±4.88 <0.001**
Control Group 131.74±18.15 132.83±10.53 1.09±15.79 0.744 129.00±23.79 130.82±18.36 1.82±18.33 0.687

**Highly significant

Table 2 reveals the pre and post test scores of both the
experimental and control group in the aspect of emotional
maturity of MIDC.The pretest scores (131.61±17.72) of boys
of experimental group has increased (to140.74±16.64)in
posttest which is depicted in P value(P=<0.001**) as highly
significant. The pretest scores (130.65±24.02) of girls of
experimental group has increased (to136.47±23.31) in posttest
which is depicted in P value(P=<0.001**) as highly significant.
Whereasthe pretest scores (131.74±18.15) of boys of control
group has increased (to132.83±10.53) in posttest which is
depicted in P value(P=0.744). The pretest scores
(129.00±23.79) of girls of experimental group has increased
(to130.82±18.36) in posttest which is depicted in P
value(P=0.687) also not found to be significant. This signifies
that the intervention programme had an influence on the
Emotional Maturity of MID boys and girls of experimental
group compared to control group who was not given any
intervention programmme.

The post test scores of boys of experimental group
(140.74±16.64)was found to be very high compared to that
girls of experimental group (136.47±23.31).This could be
attributed to the fact that boys are were more receptive and
interactive when the concepts were introduced.

CONCLUSION: It can be concluded from the findings of
the present study that emotional maturity of mild intellectually
disabled boys and girls can be improved by giving
intervention programme through, reinforcement by using
different techniques. MID girls need to be given more
emphasis, they should be motivated and encouraged in
dealing with their emotions.Parents and teachers need to be
sensitized to give equal importance to both boys and girls.
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SCIENTIFIC BASIS OF ISTALINGAYOGA- HYPOTHESIS
Dr.GangambikaPatil, M.A.Ph.D.

Associate professor, AkkaMahadeviMahilaMahaVidyalaya, Bidar

Abstract: Istalingayoga invented by Basaveshwara in 12th century is practised by more than 4 crores people for 900 years.
It is believed that the istalingayoga confers better health, longinity and peace of mind for the practiceners. There are reports
that benefits of Istalingayoga accrue due to physiological changes in the persons. The principle basis of Istalingayoga is a
black body known as Istalinga. An effort is made here to show the hypothesis physiological benefits.
Introduction : Basaveshwara a 12th century founder of
lingayathism is considered to be the inventor of istalinga
and istalingayoga(ref 1). He gave it to his followers to
worship bazingsover it know as looking with ‘AnimishaDarsti’
for atleast 5-10 minutes everyday. Further he advised that it
should be gazed in the deep of night called
‘GandhariMandhari’. The Istalinga is to held in left hand
palm raised upto the level of nose and to be kept slightly to
the left of the centre

The Istalinga is wooed shaped black body with size of
25mm*20mm with a circular base with a diameter of about
25mm. It consists of two parts Inner core and an Outer coat-

ing. The inner core consists moon stone(    )
(ref 2), which is potassium silicon dioxide and outer coating
is made up of ash mix with marking nut oil(Anacarpus). The
coating is covered with soot emerging due to burning of
sweet oil or ghee. The basic substance of the outer coat is
carbon

The proposed scientific basis for the yoga is when the
istalinga is gazed with eyes focusedto entire linga held in
the palm. The  black colour of the linga simulate the pattern
of darkness present at the deep of the night i.e., at 2-3 AM.
This black colour of the istalinga adds to be surrounding
darkness both of them together stimulates the pineal gland
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present in the near centre place of the brain called Dien-
cephalon.

The pineal gland secretes a hormone called Melatonin. This
hormone through the blood circulation reaches all parts of
the body and through cerebrospinal fluid(CS) to all parts of
the brain. Its effects an body are well established  scientifi-
cally.

1) It acts as neuro transmitter and creates peace in the mind
acting on limbic system of the brain.
2) It acts as immuno modulator and prevents viral and other
infections.
3) It increases the power of imagination.
4) It regulates reproductive cycle and controls reproduction.
5) It controls bio-rhythms.
6) It increases longunity of the persons.

Therefore it is hypothesised that gazing Istalinga gives all
the benefits of melatonin(1-6 above points).

Secondly the fact of gazing Istalinga holding in the left hand
palm at the level of eye slightly to the left of middle line is
also having the sound scientific basis. The rays coming from
the object held in the left nasal field of vision after stimulating
retina through these action potential optic nerve fibre. The
fibre coming from the left nasal field retina cross to the
rightside at optic chaisma and stimulate right potic cortex
and other parts of the right cerebral hemisphere. Similarily
the immunes coming from object held in the right hand nasal
field stimulate left cerebral hemisphere.

There are differences in the functions of  these two cerebral
hemispheres. The right cerebral hemisphere is called as
representational, the left cerebral hemisphere as categorical
hemisphere creates language, geo-discrimination power and
produces selfishness. The right cerebral hemisphere creates
an appreciation for paintings, music, it also produces peace
and creativity. It has communication with sub
consciousness. Thus holding the Istalinga in left hand and
gazing on it creates peace and creativity sense of appreciation
of art and music.

Because of the colour and content of the Istalinga it also act
as the perfect black body because of which it absorbs all the
harmful particles thrown out by the solar wind. Which pass
through protective layer of the atmosphere and fall on the
individual because of this istalinga provides protection and
likely to prevent the harmful diseases like skin cancer, castrati
etc.

Because it contains silicon dioxide when it is heated due to
temperature of the circulating blood on the palm.when it is
held for prayer silicon dioxide may convert into silicon and
liberates heater to unknown particles. Similarly to Boson
particles which create different consciousness in human
mind.

Therefore the hypothesis of the strong scientific basis for
the positive effect seened by the practiciners of
Istalingayoga are logical. However they need to be proved
and confirmed experimentally.
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AWARNESS REGARDING TUBERCULOSIS AMONG T.B.INFECTED RESIDENTS OF
PAVAGADA TALUK

*MISS BHAVYA. N, Dr. Srilakshmi .R  and Dr. K. Purnima
DEPARTMENT OF EXTENSION EDUCATION AND COMMUNICATION SPECIALIZATION, Smt. V.H.D CENTRAL

INSTITUTE OF HOME SCIENCE BANGALORE-560001

A study was conducted to know about the AWARNESS REGARDING TUBERCULOSIS AMONG T.B. INFECTED
RESIDENTS OF PAVAGADA TALUK

The objectives formulated were : To find out about the symptoms and the type of treatment of T.B, To become aware
of the medical facilities in the village of the respondents, To know whether the respondents received any education
about their diseases, To understand the suffering of the respondents, To know about the bad habits the residents
had and their bad effects.

A hypothesis was formulated that “ Tuberculosis infected residents of Pavagada taluk are not educated regarding the
disease”.

The survey method was used for the study, the tools being interview schedule, and interview. The purposive random
sampling design was used on 50 samples, who was suffering from T.B. A pilot study was conducted on 10% of the
sample to determine the feasibility of the study.

The major findings of the study are as follows A majority of respondents were male, while 34% were females.
More than 50 % of the respondents were suffering from T.B for 8-10 months . Cent percent of the respondents
indicated that they had symptoms of fever, vomiting, coughing blood, losing weight, and loss of appetite. All of them
visited the doctor after experiencing the symptoms.

A majority of the respondents underwent the type-1 treatment, and most of them went for a regular checkup. A
majority of the respondents indicated that the provision of medical facilities in the village were poor, and a majority of
them were not educated regarding the disease. Cent percent of the respondents indicated that they were taking
medical treatment and self care, and almost all of them were also taking precautionary measures for not spreading
the disease.

About half of them were embarrassed about the disease, more than half of them suffered physically, while 38%
suffered both physically and mentally. More than 50% of the respondents had unhealthy habits like smoking and
drinking which they indicated were the reasons for having contracted the disease. As a part of the study Doctor’s in
Primary health centers in pavagada taluk were also interviewed regarding their T.B patients, disease and precautions.

Tuberculosis is a communicable disease suffered by all ages.
It is a problem in community. Tuberculosis is known to man
since ages. Hippocrates called this disease as “phi thesis”
which means, “To dry of disease accelerated greatly”. In 1882,
“Robert Koch” discovered tubercle bacillus. He received the
Nobel Prize in physiology or medicine in 1905 for this discov-
ery. In 1895, Rontgen discovered X-Ray, which proved ex-
tremely valuable aid in diagnosis of tuberculosis. In 1907,
von pirquet discovered the tuberculin test. Soon after the
first world war, the BCG valline evolved by the French Scien-
tists. In India it was introduced in 1949.

The principal objectives of the charity are the relief of people
suffering from TB  and of their families and dependents; and
the promotion of research into the causes of TB and the pur-
suit of actions to reduce its incidence. Lack of awareness of
the disease and discontinuances of medicines midway pri-
mary reasons for the disease still being prevalent in the soci-
ety.

In the light of this , a study on the incidence and prevalence
of TB in Pavagada Taluk was carried out.

AIM : The present study was done to know about the “Aware-
ness of Tuberculosis among T.B infected residents of
Pavagada  Taluk”

OBJECTIVES: To find out about the symptoms and the type
of treatment of T. B
To become aware of the medical facilities in village of the
respondents
To know whether the respondents received any education
about their disease.
To understand the suffering of the Respondents.
To know about the un heating habits the residents have and
their effects.

HYPOTHESIS: Tuberculosis infected Residents of Pavagada
Taluk are not educated regarding the disease.
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METHODOLOGY
Formulation of the research design

Construction of the tool

Selection of the sample and sampling method

Administering the interview schedule to the respondents

Pilot study

Compilation, analysis and interpretation of data

Physical and Mental Suffering Undergone

Since the calculated value of, X²(#33.51)is greater than table
value(5.99)the above test concludes that respondents under-
went suffering on account of the disease

For nu= 2, X²0.05= 5.99

Habits of  the Respondents

For nu= 2, X²0.05= 5.99

Since the calculated value of, X²(19.85) is greater than the
table value (5.99) The above test concludes that respondents
did have bad habits like smoking and drinking.

Education about Tuberculosis

A majority of the respondents (68%) did not get any educa-
tion with regard to TB disease . whereas 32% of the respon-
dents indicated that they received education regarding TB

disease.
BAR CHART DIPICTING EDUCATION OF THE RE-

SPONDENTS

Conical Chart showing provision of Medical Facilities in
the village

SUMMARY AND CONCLUSION: Cent percent of the Re-
spondents consulted doctor after experiencing the symptoms
Fever, Vomiting, Coughing Blood, Loosing Weight and Loss
of appetite. Most of the Respondents i.e. 72% of them were
talking treatment under type 1 and 2 respectively. Most of
the Respondents (52%), they do not feel embarrassed about
disease, whereas 48% of the Respondents do feel embar-
rassed about tuberculosis disease. A majority of the T.B. in-
fected respondents were males, more than half of them being
illiterate and worked as collies’ majority of the Respondents
said that the medical facilities poor in their villages. Cent
percent of the Respondents took precautionary measures for
not spreading the disease.
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STUDY ON FAMILY VIOLENCE AND ITS EFFECT ON MATERNAL HEALTH OF RURAL
MARRIED ADOLESCENT GIRLS

*SUNITA.N.H,  NETRAVATI.H.S. AND Dr. SAROJA.K
College of Home Science, Dharwad, * Assistant Professor, College of Ahriculture, Bheemarayanagudi-585287

Tq-Shahapur  Dist-Yadgir

This study was conducted during in Ranebennur taluk of Haveri district. The study comprised of 150 married adolescent
girls. The samples were selected from 14 villages by lottery method. Interview schedule was the tool used for data
collection. Results revealed that, majority of the respondents (80.0%) suffered either physical or mental or both
violence. However, finding faults by their mothers-in-law (31.8%) and worry of running the family as their husband was
drunkard (23.5%) were the main type of mental violence reported by the respondents. Among 52 per cent of the
respondents 21.7 per cent and 39.7 per cent were battered by their mothers-in-law and husband for not bringing
enough dowry. Most (53.8%) of the respondents reported that, they denied from seeking treatment due to lack of
time for mothers-in-law and their husband to take them to health center. With regard to maternal problems more
(57.3%) number of respondents suffered problems during pre natal problems followed by those who suffered from
problems during peri natal and post natal periods (48 and 43.3% respectively). Further there was positive significant
relation was observed with maternal problems at 0.05 level.

Introduction:  Domestic violence is a common reality in the
lives of women / adolescent girls in many parts of the world.
It has been recognized as a violation of basic human rights of
women/ adolescent girls and of their exercise of fundamental
freedom. Gender based violence against women has also now
been acknowledge as a major public health issue. According
to WHO report, among women aged 15-44years, gender vio-
lence account for more deaths and disability than any other
illness (IPPF 1998).

Domestic violence has been defined as any act occurring
between two individuals who live or have lived together that
is perceived to be intended to cause physical or psychologi-
cal harm. The UN special Rapporteur on violence against
women defines domestic violence as “violence that occurs
within the private sphere, generally between individuals who
are related through intimacy, blood or low” (7). Domestic vio-
lence encompasses, but is not limited to “physical, sexual
and psychological violence occurring in the family, including
battering, sexual abuse of female children in the household,
dowry related violence and other traditional practices harm-
ful to women, non-spousal violence and violence related to
exploitation” (4). Violence can also be perpetuated by creat-
ing complete dependence of the women on the male head of
the family for meeting personal needs such as purchase of
basic requirements like food and clothing, mobility and for all
dealings in the public sphere.

Domestic violence is the most pervasive yet least recognized
human rights abuse. It is also a profound health problem,
damaging the physical health of the victims and eroding their
self-esteem. The effects of violence can be devastating to the
victim’s reproductive health as well as to other aspects of
physical and mental well being. Women/married adolescent
girls with a history of physical abuse or any other type of
gender violence are also at increased risk for unintended preg-

nancy, adverse pregnancy outcomes and sexually transmit-
ted infections.

Methodology: The study comprised of 150 samples was se-
lected from 14 villages in Ranebennur taluk of Haveri district
by lottery method. Pre tested interview schedule was used
for data collection. In-depth interview method was used for
gathering information. Out of 106 villages the sample was
selected from 14 villages. In each selected villages the total
number of married adolescent from low income group fami-
lies in their reproductive years who are staying with their
husband were listed to form sampling frame.

Results and Discussion: Domestic violence is the most per-
vasive yet least recognized human rights abuse. It is also a
profound health problem, damaging the physical health of
the victims and eroding their self-esteem. Violence against
women/adolescent girls refers to any type of harmful
behaviour directed at women/adolescent girls. The effects of
violence can be devastating to the victim’s reproductive
health as well as to other aspects of physical and mental well
being. Women/married adolescent girls with a history of physi-
cal abuse or any other type of gender violence are also at
increased risk for unintended pregnancy, adverse pregnancy
outcomes and sexually transmitted infections.  The present
study results reveals as follows.

In the present study the prevalence of violence was found to
be extremely high (80.0%). Respondents suffered either men-
tal cruelty or physical cruelty or both. Only 20 per cent of
them did not face any type of cruelty/violence (Table 1). In a
review of population based studies by Kilaru et al (2002),
found that, 10 to 69% of the women reported that, they had
experienced physical violence from a male partners which
was consistent with present study.

When the prevalence of mental cruelty faced by the respon-
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dents was closely examined, it was found that, more than half
(56.8%) of the respondents reported one or more type of men-
tal cruelty. Mothers-in-law were reported to be finding faults
with respondents in whatever work they did (31.8%). This
was the major type of mental cruelty reported by the respon-
dents. Respondents worried regarding running the family’ as
their husband was a drunkard (23.5%). This worry was due to
the heavy responsibilities, respondents shouldered to earn
money for running the family. Other forms of cruelty reported
by the respondents were ridiculing / scolding by mother-in-
law whenever they tried to take rest. They were also scolded
whenever they miscarried. Respondents felt bad because they
were not allowed to express their opinions and decisions.
Thus being ruled by despotic mothers-in-law was the main
reason for them to adjust to life at in-laws family (Table 2).
However early marriages pushed the adolescent girls in diffi-
culties. Young married women were dependent on their hus-
bands for social status. They had limited contact with their
marital home. During the early days of marriage, newly mar-
ried and their husbands may have been under the authority
of the husband’s parents and other older relatives, and thus
had a limited autonomy to make decisions about their per-
sonal lives. The similar opinion was explained by the respon-
dent which was quoted by the author (George 2003).

Other form of violence found was physical violence. When
the prevalence and reasons for such violence was examined,
it was found that, half (52%) of the respondents faced physi-
cal violence.

Out of 51.2 per cent of the respondents, 29.5 per cent of them
battered by their in-laws for their perception that respondent
was not giving enough respect to them followed by (21.7%)
those who battered by their mothers-in-laws for not bringing
enough dowry. Similarly out of 71.7 per cent of the respon-
dents, 39.7 per cent of them battered by their husband for
bringing less dowry and 32.0 per cent were battered for not
having a male child (Table 3).The denial of freedom to seek
medical treatment as their husband and mother-in-laws had
no time to take them to health centre. The reason could be
that all the respondents of the present study were young,
married at an early age and had no freedom to discuss their
health problems with their husband and in-laws. In addition,
respondents did not have enough knowledge about the preg-
nancy and delivery problems. All these factors made them to
suffer quietly.

CEDPA’s 2001, study found that, among married young
women aged 15-19 years, decision making and freedom of
movement is very low with only 38.6 % involved in decision
making about their own health. The condition of the present
study is also similar to this study.

When the relation between physical violence experienced
and bad habits of their husbands were examined from the
Table 4. it was found that, the bad habit of playing cards was

found to be negatively and significantly correlated with the
physical violence experienced by the respondents. Similarly
the bad habit of taking wife’s earning without her knowl-
edge was found to be positively significantly correlated with
the physical violence. No studies were available regarding
relation between physical violence experienced and bad hab-
its of their husband. Hence no comparative discussion could
be presented here.

Another kind of mental cruelty/violence suffered by the re-
spondents was that, they were prevented from visiting their
parents whenever they wanted and even during festivals or
marriages or functions. When the reasons for such restric-
tions were examined, it was found that, majority (63.3%) of
the respondents were restricted mainly by their mothers-
in-law. The major excuse given by the mothers-in-law as
reported by the respondents was that, if she was allowed to
visit her parents there would be none to attend the household
chores (45.3%) during festivals.

However respondents were allowed only once in a year
(15.8%) to visit their parents. Some of their mothers-in-law
demanded that, parents themselves should come and visit
their daughters instead of their daughter-in-law going to visit
their parents (15.8%). Few of the respondents reported that
they should return on the day and date specified by their in-
laws. These respondents reported that, their mothers in law
restricted their visit to parents as they brought less dowry
(Table 5).

Conclusion: Thus the results of this discussion revealed that,
the prevalence of violence was very high (80.0%). The re-
spondents were faced one or the other type of cruelty from
their mother-in-law and husband. This was due to lack of
freedom of respondents to show any kind of resistance to
the violence. More over they lacked freedom to take any kind
of decision or action on their own behalf. Moreover being
young, married at an early age they could not discuss their
opinion in front of their family members. Poverty may also be
a factor to making them suffer such violence. Population re-
ports (2000), which analyzed the related studies, stated that,
although domestic violence occurs in all socio-economic
groups, it was found that women/adolescent girls who live in
poverty are more likely to experience violence than women
belonging to all other classes. In the present study almost all
of the respondents lived in low-income joint families where
their status was low. They had no freedom to visit their par-
ents whenever they required parental attention, i.e., during
pregnancy, or during their sickness or whenever they miscar-
ried or during festivals, marriages and functions. They were
not usually allowed either by their mothers - in -law or by
their husband to visit their parents. In addition majority of
the respondents were not allowed to seek the medical treat-
ment. This kind of not giving freedom and imposing restric-
tions on her mobility was a direct way of controlling her life.
Hence there is a need for awareness programme for in-laws
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and young men regarding the damaging effect of family vio-
lence on mental and physical health of married adolescent girl
and her progeny.
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Table 1: Prevalence of violence among married adolescent
girls

N=150
Number of respondents Frequency Percentage

I. Reporting violence 120 80.0
Not reporting violence 30 20.0

II. Respondents who suffered
mental violence* 85 56.7
Respondents who suffered
physical violence* 78 52.0
Respondents who suffered
both mental and physical
violence* 38 30.9

Note: * Respondents reported more than one type of violence,
so the percentage exceeds 100

Table2: Types of mental violence faced by respondents
N=85

Frequency Percentage
I. Number of respondents

reporting 85 56.75
II. Types of mental violence
1. In-laws finding faults in her

 work 27 31.8
2. Lack of freedom of expressing 22 25.9
3. Worry of running the family

due to drunkard husband 20 23.5

4. Scolded/ridiculed for taking
rest during pregnancy 15 17.6

5. Should obey the mother-in-
laws despotic orders 13 15.3

6. Scolding because she had
abortion 13 15.3

7. Get hurt due to bad habits
of husband 12 14.1

Note: Respondents reported more than one problem.

Table 3:  Physical violence faced by respondents and
reported reasons

N=78

Sl. Freque Perce
No. ncy ntage
I. No. of respondents who faced

physical violence 78 52.0
No. of respondents who did not
report 72 48.00

II. Type of violence and reasons
reported
Battered by mothers-in-law
1. Not bringing enough dowry 17 21.7
2. Perception that respondent 51.2%
is not giving enough respect to
elders 23 29.5
Battered by husband
1. Bringing less dowry 31 39.7
2. Not having a male child 25 32.0 71.7%
Lack of freedom to seek
medical treatment
1. Mothers-in-law and husband
did not get time to take her for
treatment 42 53.8
2. Treatment considered to be
costly by mothers-in-law and
husband 30 38.5
3. Husband did not like to seek
treatment often 28 35.9
4. No permission is granted till
the health problem become
severe 26 33.3

Note: Respondents reported more than one reason.
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Table 4: Respondent’s reasons regarding restrictions to visit their parents
N = 95

Sl. No. Restriction on visiting parents* Frequency Percentage
I. No. of respondents who were free to visit their parents 55 36.7

No. of respondents who faced restrictions to visit their parents 95 63.3
Total 150 100.0

II. Types of restrictions **
1. Not allowed during festival due to lot of work 43 45.3
2. Have to visit parents only when in-laws permit which was rare 25  26.3
3. Allowed only once in a year to visit parents 15 15.8
4. In-laws say “let your parents only visit you if they want 15 15.8
5. Told to return on the day and date specified by in-laws 14 14.7
6. In-laws restrict since she brought less dowry 14 14.7
Note:  * Restrictions referred to visits during festivals/marriages/ functions
         ** Respondents gave more than one response.
        *** 133 respondents lived with their in-laws

Table 5: Relation between family violence and maternity problems of adolescent girls

Type of violence ‘r’ value
Pre natal period Peri natal period Post natal period

Physical violence 0.115 NS 0.166* 0.167*
Mental  violence 0.075 NS 0.168* 0.143 NS

MEIGE SYNDROME: A CASE STUDY
Haripriya,G.V   Speech – language pathologist , Hyderabad, India

Co-author:Hariprasad. G.V.M  Lecturer(speech and hearing), Aliyavar jung national institute for hearing
handicapped, (ayjnihh)src, Secunderabad, India

Speech can be defined as the at of expressing our thoughts, feelings, and perceptions by the articulation of words.
Speech production defects can arise from several different conditions and can have a wide range of causes. Speech
disorders in which there is a impairment of the neuromuscular motor control system are called as neurogenic motor
speech disorders. Dystonia is one such neurological conditions which is related to the uncontrolled and involuntary
muscular contractions resulting in abnormal postures  affecting different parts of the body

Meige syndrome is a dystonia of unknown cause. Some of the other terms used are Brueghel’s syndrome , oro-facial
dystonia, Cranio-cervical dystonia, focal cranial dystonia.  This syndrome was first described by a French neurologist
Henry Meige in 1910.

Meige syndrome is also referred to as Blepharospasm-oromandibular dystonia. Blepharospasm is a name given for
focal eyelid dystonia. The term blepharo comes from a greek word for “eyelid” and spasm means “involuntary and
forceful eyelid contraction of orbicularis oculi eye muscles. Oromandibular dystonia  causes spasms of the jaw, lips,
and tongue muscles and  may cause difficulties with opening and closing the jaw, and  thus affects speech and
swallowing  and  making it difficult to carry on the simplest conversations. The symptoms usually begin between the
ages of 30 and 70 years old and appear to be more common in women than in men (2:1 ratio). Since speech and
swallowing skills are usually  affected in Meige  syndrome , they are refered to speech language pathologists .

Review of literature on the cranial cervical dystonia or Meige syndrome suggests that it is  a very rare condition  and
the incidence of the disorder is not known(Golper et al 1983). Therefore, the diagnosis of Meige syndrome is   very
challenging to the speech therapy  clinicians. It is   based on the clinical features and findings along with the
psychological status of the individual. This clinical condition often causes  frustration, embarrassment and difficulty
in both personal and professional contexts,  and in some cases may cause patients to withdraw from social situations.
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Clinical case studies on meige syndrome reported from the  Indian context  therefore become  very important for
speech pathologist in order to assist them in their identification of the condition  and avoiding the risks of misdiagnosis
and further in the planning the intervention.

The present paper aims to present  a single case study of a telugu speaking woman   with the clinical features of
Meige syndrome and   referred to a speech pathologist by the ENT surgeon at Hyderabad.

The  details of the speech  assessment , diagnosis , and the management   from the Speech language pathologist
point of view will be  briefly  outlined and the videotaped comparisons of the speech symptoms will be highlighted.

INTRODUCTION: Speech can be defined as the art of ex-
pressing our thoughts, feelings, and perceptions by the ar-
ticulation of words. Speech production defects can arise from
several different conditions and can have a wide range of
causes. Speech disorders in which there is a impairment of
the neuromuscular motor control system are called as neuro-
genic motor speech disorders. Dystonia is one such neuro-
logical conditions which is related to the uncontrolled and
involuntary muscular contractions resulting in abnormal pos-
tures affecting different parts of the body

Meige syndrome is a dystonia of unknown cause. Some of
the other terms used are Brueghel’s syndrome, oro-facial dys-
tonia, Cranio-cervical dystonia, focal cranial dystonia.  This
syndrome was first described by a French neurologist Henry
Meige in 1910.Meige syndrome is a manifestation of segmen-
tal dystonia comprising blepharospasm and  oromandibular
dystonia of lower facial, jaw, and neck muscles..

Blepharospasm is a name given for focal eyelid dystonia. The
term blepharo comes from a greek word for “eyelid” and spasm
means “involuntary and forceful eyelid contraction of orbicu-
laris oculi eye muscles. Oromandibular dystonia  causes
spasms of the jaw, lips, and tongue muscles and  may cause
difficulties with opening and closing the jaw, and  thus af-
fects speech and swallowing  and  making it difficult to carry
on the simplest conversations. The symptoms usually begin
between the ages of 30 and 70 years old and appear to be
more common in women than in men (2:1 ratio). Oromandibular
dystonia can present with either predominant jaw opening
(lateral pterygoids, muscles of the floor of the mouth and
infrahyoid muscles), jaw closing (masseter and medial ptery-
goids) or mixed type. There can also be involvement of the
tongue, facial and pharyngeal muscles.

Oromandibular dystonia can be present at rest, but often
worsens on eating or talking with dysarthria and dysphagia.
It is an extremely visible form of dystonia and can be very
distressing and stigmatizing to patients. Complications in-
clude temporo-mandibular joint impairment and muscular pain.

NEED FOR THE CASE STUDY: Since speech and swallow-
ing skills are usually  affected in Meige  syndrome , they are
referred to speech language pathologists .

Review of literature on the cranial cervical dystonia or Meige
syndrome suggests that it is  a very rare condition  and the
incidence of the disorder is not known(Golper et al 1983).

Therefore, the diagnosis of Meige syndrome is   very chal-
lenging to the speech therapy  clinicians. It is   based on the
clinical features and findings along with the psychological
status of the individual. This clinical condition often causes
frustration, embarrassment and difficulty in both personal
and professional contexts,  and in some cases may cause
patients to withdraw from social situations.

The etiology of Meige syndrome is yet to be established.
Neurophysiological studies have demonstrated abnormal
excitability of brainstem reflexes, primary motor cortex, and
increased tactile sensory discrimination threshold. Functional
imaging also showed altered activity levels in the cerebral
cortex and basal ganglia.

Clinical case studies on meige syndrome reported from the
Indian context  therefore become  very important for   speech
pathologist in order to assist them in their identification of
the condition  and avoiding the risks of misdiagnosis and
further in the planning the intervention.

AIM FOR THE STUDY: The present paper aims to present
a single case study  presenting with clinical manifestation of
Meige syndrome .The  details of the speech  assessment ,
diagnosis , and the management   from the Speech language
pathologist  point of view are  outlined .

CASE PRESENTATION: MRS.S, 62year old Telugu speak-
ing  woman  presenting with the complaint of speech diffi-
culty , was referred to the speech language pathologist  for
voice and speech evaluation by  ENT specialist at Hyderabad
. The course of the problem was reported to be gradual onset
since 2 years and progressive in nature. The patient was
literate and had   post graduation in mathematics. She was
working as a teacher from 1982 till 2006. She was married and
had two sons. She was presently living with her husband
and second son and daughter –in- law.

 A detailed motor speech examination was carried out by the
speech pathologist, which included a a) detailed history b)
examination of the oral mechanism during non- speech ac-
tivities  c)assessment of perceptual speech characteristics
and d) assessment of intelligibility , comprehensibility.

The previous medical history revealed that the patient suf-
fered sudden loss of speech for 1 day with hypertension in
1992. She was hospitalized and given treatment. She was re-
ported to have recovered well and regained the speech imme-
diately. Transient ischemic attack was suspected. However,
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no hospital records are available at this point of time.  There
has been no difficulty in speech until 2009 where the family
members observed the slurring in speech and gradually was
progressing. Since 2011, she reported the symptoms of her
eyes involuntarily closing while speaking.

Speech mechanism examination during non- speech activi-
ties:
The observations in the absence of any speech was carried
ou t in the following conditions
1) At rest
2) During sustained postures
3) During movement

These observations are salient of neurological evaluation and
provided information about the symmetry, range and on  steadi-
ness and speed and accuracy of the oral movements , particu-
larly the jaw , face, tongue and palate. These were found to be
normal at rest and slow during sustained postures and during
non speech movements. Involuntary lip pursing was noted
during rest.

Speech evaluation was carried out in the following tasks
* Vowels and consonant repetition
* Word repetition
* Oral diadochokinesis or alternate motion rates
* Counting
* Conversational speech

Clinical manifestations: During speech, she had intermittent
marked jaw opening and tongue retraction, these dystonic
movements were strongly associated with the open vowels
and and back of the tongue elevation consonants. the range
of movement and repetitive movements were reduced  by
excessive muscle tone.

The deviant speech characteristics were summarized in the
table1

Table 1 . Description of speech characteristics
Speech parameter Characteristics
Articulation * imprecise consonants,

* distorted vowels,
* irregular articulatory breakdowns
* and prolonged phonemes  due to sus
tained dystonic contractions o the oral
muscles.  Irregularity of the breakdowns
due to the intermittent nature of dysto
nia; when the contractions are absent
articulation appeared normal

Phonation * harsh vocal quality,
* strained-strangled quality, excessive
loudness variations (unpredictable wax
ing an waning quality of dystonic con
tractions

Respiration * short breath group,
* excess loudness variations

May be caused by involuntary contrac
tions or compensatory behaviors for the
abnormal respiratory movements.

Prosody Mono-pitch,  Mono-loudness, inappro
priate silences and short phrases; re
duced stress in normally stressed words
and syllables; due to dystonic muscu
lar contractions of the vocal tract that
reduce the range and speed of the la
ryngeal movements  to produce normal
inflections

RESONANCE Mild degree

She did not present with any other associated deficits in
chewing or swallowing or dribbling.  However, excessive cry-
ing  more easily than other times was reported and observed
during the evaluation Blepharospasm or severe uncontrol-
lable bilateral symmetrical  and forcible closure of eyelids
was noted during speaking.

The segmental oromandibular dystonia or oro facial dysto-
nia  along with severe eyelid closure during speaking  should
alert the clinician for the possible meige’s syndrome. She was
then referred to neurophysian , who later diagnosed as ble-
pharospasm with segmental dystonia

DISCUSSION
CHALLENGES WHILE DIAGNOSING : Dystonia is some-
times misdiagnosed as stress-induced pains, a stiff neck,
back pain, temporomandibular Joint Disorder (TMJ).
The intermittent character of the disorder may lead medical
practitioners to conclude the condition as  as a psychogenic
disorder. Diagnosis is difficult because Dystonia symptoms
are similar to those of many other conditions and are so vari-
able in nature. Symptoms of dystonia vary greatly from day
to day.
Stress levels and fatigue  also affects the severity and fre-
quency of the Dystonia symptoms but is not a primary cause
of Dystonia
Management options: The options to  manage dystonia  have
traditionally been 3-fold; they consist of the following:
Rehabilitative  speech therapy: counseling , muscular relax-
ation, oromotor exercises, use of bite blocks , sensory tricks
Oral medications
Surgery
Psychological counseling  plays a very important role .

CONCLUSION: Meige syndrome  is a rare form of segmental
cranial dystonia . the knowledge about the clinical manifesta-
tions and the speech characteristics become important for
the speech clinicians.

REFERENCES:
GOLPER Et al., (1983 ) Focal cranial dystonia. Journal of
speech and hearing disorders, vol 48, May128  -134.
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A STUDY OF CARBON NANO TUBE BASED MICRO PRESSURE SENSORS
[1] K. Y. Madhavi, [2] M Krishna, [3] C.S. Chandrashekhara Murthy

 [1] Dept of Physics, Maharani’s Science College for Women, Bangalore.  [2] Research &Development, R.V. College of
Engineering Bangalore. [3] CMRTU, R. V. College of Engineering, Bangalore.

Abstract: Over the past three decades Micro Electro Mechanical Systems (MEMS) based piezoresistive pressure sensors
have been extensively studied and they are now widely used in various applications to measure, control and monitor
pressure. Conventional piezoresistive micro pressure sensors have Silicon diaphragms and doped  Silicon or Polysilicon
piezoresistors  which are sensitive to temperature variation, coupled with this they require high temperatures for fabrication
which makes them incompatible for polymer based sensors which are cost effective and biocompatible compared to Silicon.
Current research is focused on using Carbon Nano Tubes (CNT) as piezoresistors for MEMS based devices. CNT’s prove to
be very good sensing materials due their small size, high aspect ratio and unique electrical and mechanical properties. This
paper describes the morphological and electronic classification of CNT’s. The distinctive electromechanical characteristics
of CNT’s which makes them the favorable candidates for various sensing applications are discussed with a special emphasis
on strain sensing properties. In CNT’s the strain induced change in resistivity is found to be dependent on various factors
like the family of the nano tube, chiral angle and band gap changes. Different methods of incorporating CNT’s across
specific locations in the diaphragm are discussed using the results reported in literature. Dielectrophoretic (DEP)
manipulation is found to be the most promising method of aligning CNT’s and is well suited for polymers. A survey of CNT
based MEMS pressure sensors has been done and the merits of using CNT’s versus traditional Silicon piezoresistors are
emphasized. Finally the technical challenges involved in fabricating CNT based pressure sensors are highlighted.

Introduction: The past three decades have seen the
emergence and growth of  Silicon-based  micro pressure
sensors [1] which find a variety of applications in industrial,
medical, automobile, space and defense sectors [2].These
pressure sensors work on the principle of the mechanical
deformation of a thin diaphragm  due to the pressure exerted
by the external media like gases, fluids etc. The mechanical
deformation thus caused can be sensed by piezoresistive,
capacitive, optical and resonant methods. A variety of
differential, gauge, and absolute pressure micro sensors
based on different transduction principles have been realized
using MEMS technology. Among the various transduction
mechanisms available piezoresistive type based on change
in resistivity due to the induced stress in the diaphragm is
the most widely used due to various advantages such as
linear input /output relationship, small size, easy integration
with electronics and a well matured fabrication process.
Conventional piezoresistive pressure sensors have silicon
diaphragms and doped piezoresistors or polysilicon resistors
[3], however these materials are temperature sensitive and
require high temperatures for fabrication which is not suitable
for polymer based MEMS devices. Current research in
material science has established that Carbon Nano Tubes
(CNT) have enhanced strain sensing properties compared to
traditional materials. CNT’s score over silicon piezoresistors
by having an increased modulus of elasticity, higher melting
temperature, better piezoresistive coefficients and a better
gauge factor [4]. This paper focuses on some important
properties of Carbon Nano Tubes relevant to strain sensing,
methods of aligning CNT’s across a gap and their role in
MEMS pressure sensors as sensing elements.

Properties of Carbon Nano Tubes: Carbon Nano Tubes are
graphene sheets in the form of cylinders with a high aspect
ratio i.e. they have diameters in nanometers and lengths
varying from nanometers to centimeters. These tubes have
excellent mechanical and electrical properties (Table1.).They
conduct heat and electricity along their length with very
little resistance behaving as tiny wires. They are categorized
into Single Walled (SWCNT) or Multi Walled (MWCNT)
nano tubes. A SWCNT is composed of a single tubular
structure formed by rolling a graphene sheet which contains
a periodically repeating hexagonal pattern of carbon atoms,
whereas MWCNT is composed of  concentric nested  tubular
structures with each wall interacting with its neighbor by
weak Van-der-Waal’s forces. The diameter of SWCNT’s is
around 1nm and MWCNT’s are multiple rolled layers or
concentric tubes of Graphite having diameters between 10-
150nm.

Table 1: Properties of CNT’s Relevant to Pressure
Sensors

Material Property Value
Young’s Modulus 270GPa - 1TPa
Tensile Strength 11 – 63GPa
Electrical Conductivity 103S/&
Current Density 10-7A/cm2
Resistance of a single
MWCNT at room temperature 0.35k&- 5.2k&

Each carbon atom is bonded to three other carbon atoms
forming sigma bonds of length 0.1421nm with an angular
separation of 120Ú as shown in fig1 which contribute to the
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CNT’s stiffness and strength in the axial direction The
chemical bonding in these nano tubes is sp2 similar to
graphite, and is stronger than the sp3 bonding in diamonds
thus contributing to the unique strength of CNT.

Mechanical Properties: Most of the theoretical predictions
on the mechanical and elastic properties of CNT’s are made
on the principle of continuum elasticity and by assuming
CNT’s to behave as tiny elastic beams. Overny [5] et.al have
studied the structural rigidity of CNT’s containing up to 400
atoms and have implied a Young’s modulus of 1.5 - 5TPa.
Experimentally the response of CNT’s to an axial load was
studied by Yu et.al [6] and was found to be around 1TPa.
Wong et.al [7] by measuring the bending force of MWCNT
using Atomic Force Microscopy have determined a Young’s
Modulus of 1.28 ± 0.5 TPa. The energetic analysis done by
various researchers show that the strain energy is
proportional to 1/R2 where R is the radius of the nano tube.
Classification of CNT’s

A SWCNT can be thought of as a Graphene vector rolled
along a chiral vector C as shown in the Fig 2 below

The Chiral vector C is a linear combination of two lattice
vectors â1 and â2 which are oriented at 60Ú from each other
and is represented as C = nâ1+mâ2, where n and m are the
lengths of the base vectors also known as chiral indices.

The chiral angle is given by tan(è) =                      and the

diameter of the tube is  d = where aguc is the

bond distance of graphene. The packing of the carbon
hexagons in the graphite sheets defines the chiral vector (m,
n) and angle and the indices of the vector determine the
morphology [8]

Electronically, CNT’s can be metallic, semiconducting, or
small-gap semiconducting (SGS) based on the orientation of
the Graphene lattice with respect to the axis of the tube [10].
CNT’s can be classified morphologically on the basis of the
chiral angle è [9] as
(a) Armchair è=0
(b) Zig-Zag 0 < è < 30 and
(c) Chiral. è=30

When n = m with no band gap the CNT is metallic, if n‘“m
with some band gap then it is semiconducting and if n-m is
divisible by 3 with a small band gap the resulting structure is
small gap semiconducting. The electronic properties of arm
chair are metallic and those of zigzag and chiral are
semiconducting.

Table 2: Band Gaps Of Different Types of CNT’s [11]

Band Gap Metallic Semiconducting SGS
Eg in MeV 0 160 40.5

Although the CNT’s have different properties in radial and
axial directions they are very strong in the axial direction due
to the strong chemical bonding between carbon atoms in
the honey comb lattice.

Piezoresistivity in CNT: In recent years it has been found
that CNT’s have superior electromechanical properties
compared to traditional piezoresistive materials. Experiments
have been conducted to study the potential of CNT as
piezoresistors. The electromechanical response of  SWCNTs
adhered to a silicon nitride surface has been studied by Grow
et al. [12] They have reported gauge factors from “376 up to
856 for semiconducting and small-gap semiconducting
SWNTs, respectively.  Minot et al [13] have studied the
change in the band gap of CNT’s in Field Effect Transistor
(FET) configuration using an AFM tip and they were able to
differentiate between metallic semiconducting and SGS
CNT’s based upon the change in conductance. Cao et al.
[14] have reported piezoresistive gauge factors of between
600 and 1000 for SGS CNT’s for a strain of 2%. In the
experiments conducted by Tombler et.al [15] in which an
Atomic Force Microscope (AFM) tip was used to deform a
SWNT suspended across a trench .It has been found that
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the conductivity of CNT changes by 2 orders when the strain
is about 3%, P.Regoliosi and others [16] have studied the
piezoresistive behavior of SWCNT membranes 20 microns
thick glued to Silicon substrates. They have found that the
sensitivity of the SWCNT membrane based structures is at
least 2 times greater than that of pure Silicon. The high
elasticity of the covalent carbon–carbon bonds allows the
CNT to return, to its original state even after undergoing a
larger strain, due to the symmetric sp2 bonding configuration.
This fact combined with the outstanding electrical response
to an applied force makes CNT’s potential candidates for
improved device concepts.

Gauge Factor of CNT: According to the piezoresistive theory
the gauge factor of a piezoresistor is given by

K= 1+ 2ν +

Where í is the Poisson’s ratio of the material, ñ and ñ0 are the
resistivity at strain å and zero respectively the terms (1+ 2í)
are due to the geometrical deformation of the material and

the term is due to the change in the resistivity of the

material. In metals the low gauge factor is due to the fact that
the induced stress is geometry dependent whereas in semi-
conductors the induced stress depends on the change in
resistivity which is 50 times higher than the geometry effects
[2]. In CNT’s the induced stress depends on various factors
like the family of the nano tube, chiral angle and band gap
changes. It has been experimentally verified that CNT’s have
a superior gauge factor compared to other materials. Gauge
factors of different materials are listed in the table 3

Table 3: Gauge factors of different materials [2, 14]

Material Gauge Factor
Metal 1-5
Diffused Semiconductor 80-100
Polysilicon 30
CNT Metallic 40-60
CNT Semiconducting 50
CNT (SGS) 600-1000

The piezoresistance of a CNT can be modeled on the basis of
the equation [17]
Eg = E0+sgn(2p+1)3[(1+ )  cos3 + sin3 ]
for semiconducting and metallic tubes and

Eg =

For SGS tubes
Where
E0= [2γa/ (“3d)] is the unstrained band Gap [18]
γ – Tight binding overlap integral ~2.6eV
a-the graphene lattice unit vector length ~ 2.49Å

d- The nano tube diameter
θ-The chiral angle
p- The nano tube family =0, ±1
ε-The axial strain
ξ- The torsion
b-Is the rate of change of the transfer integral with change in
the bond length                 (~,3.5eV/Å).
In the small strain region the relation between the resistance
of CNT and the strain dependent band gap is given by [13]

Where
Rs- The resistance in series with the junction and is negligible
h- The Planck’s constant
t –The transmission through the tube
e – 1.6x10-19C
k- Boltzmann constant
T- Temperature ~300K
Eg-Strain dependent band gap in meV given by

From the above equations it can be seen that the
piezoresistive effect of CNT is attributed to energy band
shifts or the band gap and hence the on the diameter, chirality
and morphology. CNT’s with smaller values of chiral angles
are more strain sensitive than those with larger angles. Those
with p = 0 or1 where p= | (n-m)/3 | have a positive gauge
factor while those with p = -1 have a negative gauge factor.
The gauge factors of zig-zag tubes are higher than those of
armchair tubes [9]. SWCNT’s are both semiconducting and
metallic whereas MWCNT’s are mostly metallic. Since
semiconducting CNT’s have higher gauge factors they are
more suitable for piezoresistive applications. Considering
their superior electromechanical properties CNT’s are ideal
candidates for robust, sensitive and versatile pressure
Sensors.

MEMS pressure Sensors fabricated using CNT as
piezoresistors
1. Carmen K.M. Fung and others have fabricated a CNT based
MEMS piezoresistive pressure sensor by transferring strands
of MWCNT’s of length 3µm using DEP self assembly on to
PMMA(circular) diaphragms across gold electrodes fig 3.
The pressure applied to the CNT sensors was then varied
from 0kPa to 70kPa and the corresponding resistance of a
sensor was monitored. The room temperature resistance at
0kPa of a sensor varied from several kÙ to several hundred
kÙ. Experimental results showed that resistance across the
MWNT-microelectrodes increased linearly with the applied
pressure up to 70kPa fig 4.The gauge factor of the CNT
element was estimated to be around 200 they have also
projected the gauge factor of single strand CNT’s to be
around 1000 which is 5 to 10 times higher than polysilicon[19].
2. Park, Kang et al. have used carbon fibers as piezoresistors
and they have fabricated a MEMS pressure sensor on SOI
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diaphragms. Dielectrophoresis was used for the alignment
and deposition of carbon fibers (length 170 - 250µm and
diameter from 8 to 13µm) across the gap between two
electrodes fig 5 .The sensor consists of a thin silicon
diaphragm (1.5x1.5 mm2) with carbon fibers deposited at
locations where poly silicon resistors are usually placed. The
carbon fibers were oriented from between two electrodes of
150 µm gap distance and 0.1 µm thicknesses. The main
structure without the carbon fiber was fabricated first and
the carbon fibers were then transferred by dielectrophoresis.
The effect of temperature on the resistance of a carbon fiber
was also investigated. As the temperature changes from room
temperature to 250 °C, the resistance of a carbon fiber
decreases by about 8.5% from that at room temperature. At
room temperature the resistance of the fibers varied from0.5kÙ
to 2kÙ fig 6.The applied pressure range was 1to 3 bar [20].
3. D.W Lee and Y.S.Choi have fabricated a pressure sensor
with a polydimethylsiloxane (PDMS) diaphragm 50 micron
thick and of area 500µmx500µm and 1000µmx1000µm fig 7. A
carbon fiber 150 µm long and 10 µm in diameter was used to
sense the strain change that had been induced on the
diaphragm during its operation. The optimal position of the
carbon fiber in the PDMS diaphragm was determined using
the numerical analysis method. The carbon fiber was exactly
formed across the Al electrodes in the diaphragm through
dielectrophoresis. The resistance of the CF was about 72Ù
when no pressure was applied to the PDMS diaphragm and
increased to 87Ù at 0.25 bar fig 8 [21].
4. Burg and others have reported the parallel fabrication of
ultra small piezoresistive pressure sensors (membrane
diameter 100–120 lm) with SGS-SWNTs as active transducer
elements using dielectrophoresis. They have reported that
the frequency-dependent dielectrophoretic separation of
SWNTs is possible because of different electrical properties
between metallic and semiconducting carbon nanotubes. At
high deposition frequencies semiconducting SWNTs
experience a negative dielectrophoretic force while metallic
SWNTs are still attracted toward the regions of highest
electrical field strength. The CNFET behavior of a SGS-SWNT
at a source drain potential of 50mV is studied after the parallel
integration of the pressure sensors [22].
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Methods of Integrating Carbon Nano Tubes on Substrates
In order to fabricate various nano devices, controlled growth
or integration of CNTs on suitable substrates is clearly one
of the key issues. The integration of CNTs in MEMS is either
by the bottom-up or the top-down growth methods. The
bottom-up approach makes use of catalytic particles directly
patterned onto a substrate to control the position of CNT’s
[23, 24]. This approach which utilizes self assembly technique
is a complex procedure and precise control of the assembly
is difficult. The top- down method manipulates grown CNTs
into their desired position, some of the reported top down
methods are
a. Surface functionalization technique in which CNT’s are
attached to a functionalized surface like (-NH2), this has poor
directional control [25].
b. Fluidic manipulation, in which a flow assembly is utilized
on a functionalized substrate. [26].
c. Nanorobotic manipulation, in which the CNT’s are directly
picked up by atomic force microscope (AFM) or Transmiss
ion Electron Microscope (TEM) and then suitably placed or
aligned after a random deposition on a substrate with electron
beam lithography. This is suitable for studying the basic
characteristics of CNT and not compatible with batch
processing techniques [27].
d. Dielectrophoretic (DEP) manipulation in which CNTs are
trapped and aligned by either or both AC/DC fields. This is
the most promising method due to its precise manipulation
in a non-contact manner and is suitable for polymer
substrates since it can be performed at room temperature [28,
29].

Issues in Fabricating CNT Based Sensors: The well
established piezoresistive properties of CNT’s observed in
the nano scale regime have to be effectively extended to
macro scale strain sensors and the fabrication process has
to be optimized to obtain robust sensors. The issues arising
here are

Difficulty in obtaining significant current output since in the
nanoscale regime the current measured is in nano amperes
[30]

Uniformity in performance parameters of the sensors cannot
be maintained since CNT’s having the same diameter length
and chiral angles are difficult to be synthesized.

Conclusion: Relevant research in the area of piezoresistive
properties of Carbon nano tubes has been addressed in this
literature review and the important results are presented.
The basic equations depicting the change in the resistance
of CNT due to strain are mentioned. Also in addition, key
results pertaining to CNT based strain sensing devices have
been pointed out and the advantage of using CNT as a
piezoresistor has been highlighted. Various ways of
integrating CNT’s across a gap are discussed and
Dielectrophoretic manipulation is found to be the most
suitable method. Finally the problems associated in
fabricating CNT based devices are mentioned.
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ABSTRACT: Plants play an important role in the daily life, which are essential not only for food, shelter and clothing but
also for recreation world is colorful because of diversified flora of dye yielding plants. Plants are one of the most important
resources of human foods and medicines. Rapidly increasing knowledge on nutrition, medicine, and plant biotechnology
has dramatically changed the concepts about food, health and agriculture, and brought in a revolution on them. Nutritional
therapy and phytotherapy have emerged as new concepts and healing systems have quickly and widely spread in recent
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years. Strong recommendations for consumption of nutraceuticals, natural plant foods, and the use of nutritional therapy
and phytotherapy have become progressively popular to improve health, and to prevent and treat diseases. With these
trends, improving the dietary nutritional values of fruits, vegetables and other crops or even bioactive components in folk
herbals has become targets of the blooming plant biotechnology industry. This review attempts to display and remark on
these aspects. It summarizes the progress made on nutraceuticals, nutritional therapy, phytonutrients, phytotherapy, and
their related epidemiological investigations and clinical studies. It also covers markets of these health-promoting products
and disease-preventing or healing systems, as well as regulations behind them that direct the development of biotechnology
study and application. Finally, related patents are listed and briefly analyzed, regarding of plant biotechnological research
and progress on transgenic crops to improve nutritional value, phytotherapy efficiency, or to produce pharmaceutically
important secondary metabolites or high-valued protein medicines such as vaccines and antibodies. In the case of plant
foods, phenolics and polyphenolics constitute a main group of compounds that render beneficial effects, in part, due to their
antioxidant potential, among other mechanisms of action.

Keywords: Nutraceuticals, clinical trial, metabolic engineering, phytonutrients, plant biotechnology.

INTRODUCTION: About 2000 years ago, Hippocrates
correctly emphasized “Let food be your medicine and
medicine be your food”. Currently there is an increased global
interest due to the recognition that “nutraceuticals” play a
major role in health enhancement.

The term “Nutraceutical” was first coined by Dr.Stephen L.
Defelice as “a product isolated or purified from foods and
sold in medicinal forms. They have physiological benefit”
Nutraceutical is a combination of 2 words

1. Nutrition and
2. Pharmaceutical.
Nutraceuticals are food product that provides health as well
as medical benefits; including the prevention and treatment
of disease. Phytochemicals and antioxidants are two specific
types of nutraceuticals. Research has proved that foods with
phytochemicals may help to provide protection from diseases
such as cancer, diabetes, heart disease, and hypertension,
e.g. carotenoids found in carrots. Antioxidants may be helpful
in avoiding chronic diseases, by preventing oxidative damage
in our body. Over the last 20 years, numbers of Nutraceuticals
are available for selfmedication or for sale. There has been a
boom in sale of Nutraceutical because of -
1. Adverse effects of pharmaceuticals
2. Increased tendency of patients for self-medication
3. Aging population e.g. - arthritis

CLASSIFICATION OF NUTRACEUTICALS: Nutraceutical
is a term used to describe product obtained from food sources
that provides extra health benefits as well as basic nutritional
value present in food. There are different types of products
that come under the class of nutraceuticals.

DIETARY SUPPLEMENTS: A dietary supplement is a
product that contains nutrients derived from food products
.The “dietary ingredients” present in these products are:

metabolites, vitamins, minerals, vitamins, herbs, and amino
acids.

FUNCTIONAL FOODS: Functional foods are designed
foods which provide enriched foods close to their natural
state to consumer, rather than manufactured dietary
supplements in liquid or capsule form. A process of making
enriched food is called Nutrification.[25,26,27] Functional
foods provide required amount of vitamins, fat, carbohydrate,
amino acid etc to body. Established requirement that
functional food should possess are-
(1) They should be in their naturally-occurring form,
(2) They should be an essential part of our daily diet,
(3) Should regulate a biological process in hopes of
preventing or controlling disease.6

RELATIONSHIP BETWEEN NUTRACEUTICALS, FOOD
AND MEDICINE
Figure 1 shows the relationship between nutra - ceuticals,
food and medicine. Pharmaceuticals are usually classified as
medicines by law.
1. Herbal remedies may be classed as medicines because of
their perceived risk with selfmedication e.g.-Digitalis
2. Functional food are closely related to nutraceuticals
consumed as a part of normal diet, e.g. Carotenoids
3. Vitamins are classed as medicine but are freely available

NUTRACEUTICAL AND HEALTH
1. JOINT DISEASE
Joint diseases affect people of all ages mainly the elderly.
Main joint diseases are:-
Osteoarthritis- Degenerative damage and loss of the articular
cartilage of the joint due to loss of protein substance between
the bones of joints [12].
Rheumatoid Arthritis- Rheumatoid arthritis (RA) is a chronic,
inflammatory disorder that may affect many an organs and
tissues but principally affect joints. In this condition
inflammatory synovitis produced that causes distruction of
articular cartilage.
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Nutraceutical use-
A-Glucosamine and Chondroitin-
· Glucosamine is a precursor to a molecule called a
glycosaminoglycan-this molecule is used in the formation
and repair of cartilage.
· Source-bovine or calf cartilage
· Glucosamine sulphate in several European countries used
as first line of treatment for arthritis. There side effects and
contraindications are less but diabetics need to be careful as
glucosamine might have an effect on insulin resistance.
Glucosamine sulphate stimulates the production of
hyaluronic acid in joint fluid. Hyaluronic acid relieves pain
and improves mobility by repairing damaged cartilage. In
vitro experiment of Glucosamine has shown a dose dependent
increase in proteoglycan after administering it. · It is marketed
usually as hydrochloride or sulfate salt. Both compounds
have anti inflammatory effects. Combination of Glucosamine
and Chondroitin are available [7].
Chondroitin is the most abundant glycosaminoglycan in
cartilage and is responsible for the resiliency of cartilage.

B -Methylsulfonyl Methane-
Methylsulfonyl Methane (MSM) is sold as nutritional and
dietary supplement often used in combination with
glucosamine and Chondroitin for helping to treat or prevent.
MSM is the oxidized form of dimethyl sulfoxied; a natural
organic form of sulfur. Both this compound used for pain
and inflammation.MSM has advantage over DSMO as it is
odourless and doses not   cause skin irritation. MSM provide
source of sulfur for the formation of the cartilage matrix or
the antioxidant system [14].

2. CARDIOVASCULAR DISEASE –
Cardiovascular disease, affect the heart and circulatory
system. In cardiac heart disease, atherosclerotic plaques form
on the inner surface of arteries, which narrow the lumen and
reduced the blood flow. There are many Nutraceutical which
are beneficial in the prevention or symptom reduction of CHD.
For example - soy protein, isoflavonoid and flax lignan.

A-Black and Green Tea-
Tea contains catechin derivative, amino acid theanine (shown
reduced in blood pressure in hypertensive rats. Black and
green tea both show equal activity in total plasma antioxidant
status after single dose. But some study show green tea to
be more effective than black. Tea polyphenols have anti-
inflammatory, antithrombotic and antiplatelet properties and
effective in lowering risk of developing CHD and MI.

C-Flaxseed and Fish Oil- is also very beneficial in
cardiovascular heart disease. Flax seed contain lignans and
fiber which involve in cardiac protection.

Table-1- Nutraceutical used in various diseases

Disease Nutraceuticals
Eye health Lutein and Zeaxanthin
Mental health Phosphatidylserine

Docosahexaenoic
Soy isoflavones

Sleep enhancement Melatonin
Cancer prevention Tea, Lycopene, flaxseed, coenzyme

Q10
Bone health Melatonin, L-carnitine
Skin health Tea, soy isoflavones, coenzymeQ10,

Glucosamine, melatonin
Oral health Pycnogenol, coenzyme Q10

BIOTECHNOLOGY ON PLANT NUTRITION FOR
HUMAN HEALTH
Biotechnology is the technique utilizing various living
organisms to produce desired products or to carry out tasks
for purposes of human being . The oldest biotechnology
may be fermentation of microorganisms to make breads and
soups. The new technology can use genetically modified
organisms, such as transgenic plants or engineered bacteria,
to benefit human beings. Now, scientists are using genetic
or metabolic engineering to increase crop yields and certain
nutrients (like vitamins, minerals, and essential amino acids
or fatty acids) and medicinal compounds, or even produce
vaccines, antibodies, or medicines that are traditionally
generated by animals or human body [8,9]. Many current
biotechnologies applied in agriculture, food science, and
medicine, are focused on human heath. After decades of
development, biotechnology has created a number of results
such as various new cultivars either by traditional crossing
or transgenic breeding. Super-rice that exhibits high yields
has been invented by Chinese scientists, Golden Rice with
high levels of the pro-vitamin A carotenoid, beta-carotene,
was invented by Swiss and German scientists, and many
other crops have been invented with improved agricultural
traits such as drought-, salt-, insect-, or disease-resistance,
that have also significantly improved yields of many crops.
Dietary nutrient deficiencies e.g. lack of vitamin A, I, Fe or
Zn, are a major source of morbidity (increased susceptibility
to disease) and mortality worldwide. These deficiencies
especially affect children by impairing their immune systems
and normal development and causing disease and ultimately
death.

The best way to avoid micronutrient deficiencies is dietary
supplements or diets rich in vegetables, fruits and animal
products. Another approach is eating more nutrientenhanced
staple foods, such as sweet potatoes or Golden Rice, which
are rich sources of pro-vitamin A.
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ENGINEERING PLANTS FOR IMPROVED NUTRITIONAL
VALUE
Currently, due to the lack of enough knowledge about usage,
outcome, and safety of many nutraceuticals, phytonutrients,
as well as their corresponding therapies, many efforts have
been put on these studied. However, from many aspects of
nutritional value including quality and quantity, our food
pantries is very limited in supplying adequate nutrients for
human being, as indicated by an investigation
[1,2,3].Therefore, how to produce the nutritional products in
plant foods is becoming a major issue. Increasing contents
and qualities of many desired nutrients in plant foods is a
huge metabolic engineering project. Manipulation of
biosynthetic or metabolic pathways and overproduction of
nutrients such as vitamins, minerals, long-chain
polyunsaturated fatty acids, and other phytonutrients
including flavonoid, terpenoid, and alkaloid in crops or
medicinal plants have made a number of successes. These
engineered crops have been one of the most expected
breakthroughs in plant biotechnology.

VITAMINS
There is much information about the essential roles of various
vitamins in maintaining normal metabolism and health status.
Deficiency of any kind of vitamins can cause distinguishable
clinical symptoms. Scientific knowledge about vitamin
metabolism and functions are well accumulated. Therefore,
most nutraceutical or nutritional therapy products contain
some vitamins, such as common vitamins like vitamin A,
vitamin Bs, vitamin C, vitamin D, and vitamin E. A large portion
of vitamin sources for human beings is from plant foods,
plant biotechnology thus has been used for improvement of
contents of vitamins in crops. An excellent example is “Golden
Rice”, a transgenic rice with a high level of the pro-vitamin A
b-carotenoid in its grains. Currently, absorption studies with
Golden rice are being carried out with humans, to test the
efficiency of absorption and conversion of beta-carotene
into vitamin A. Overproduction of b-carotenoid has also
achieved in other crops [4, 5, 6]. Vitamin B is most water
soluble enzyme cofactors, playing essential roles in
numerous physiological and cellular processes. Plant foods
provide a major portion of vitamin Bs for humans. Engineering
vitamin Bs production in plants and microorganisms have
been studied [10]. Yet due to diverse and complex structures
and biosynthetic pathways, success on it is still limited. For
example, cobalamin (Vitamin B12) belongs to the same class
of compounds as heme and chlorophyll with a complicated
structure. Its biosynthesis that may require around 30
enzymes remains one of most enigmatic and exigent metabolic
pathways in nature. Biotin (Vitamin H) biosynthetic pathway
is not clear yet [11]. A genetic engineered tomato lines could
increased their folate content by up to 10-fold compared with
control, suggesting a great promise in application. The dairy
starter bacterium Lactococcus lactis has the potential to

synthesize both folate (vitamin B11) and riboflavin (vitamin
B2). The engineered Lactococcus lactis strains produce more
riboflavin or folate. Vitamin C is essential to prevent disease
associated with connective tissue and to improve
cardiovascular and immune cell functions, and it is also used
to regenerate vitamin E. In contrast to most animals, humans
cannot synthesize ascorbic acid. Vitamin C, therefore, must
be obtained from dietary sources. With increased
understanding of vitamin C biosynthetic pathway,
metabolism, and regulations, transgenic vegetables with
improved vitamin C level have been generated. Vitamin C
levels also can be increased through strategies to change
the recycling of vitamin C in plants. A genetically engineered
maize line with Vitamin C biosynthetic gene successfully
increased vitamin C level by up to 100-fold. Tocopherols
and tocotrienols, known as vitamin E, are important lipophilic
antioxidants for animals and humans. Vitamin E has been
touted as a panacea for age-related diseases, including
cardiovascular disease and Alzheimer’s disease and, thus,
the demand for this nutraceutical has increased dramatically
in recent years. Different strategies to engineer the vitamin E
content in photosynthetic bacteria and plants have been
reported. Metabolic engineering of vitamin E production in
important crops such as soybean seeds is under going.
Transgenic expression of the barley HGGT (homogentisic
acid geranylgeranyl transferase) in Arabidopsis thaliana
leaves resulted in a 10- to 15-fold increase in total vitamin E
antioxidants (tocotrienols plus tocopherols). Overexpression
of the barley HGGT in corn seeds resulted in an increase in
as much as 6-fold increase in tocotrienol and tocopherol
content. Expectations using these metabolic engineered plant
foods could be realized in

Near future. These vitamin-overproducing crops, such as
soybean and barley, not only increase nutritional value of
foods, but also can make such foods as good medicines
served for vitamin-deficient people.

MINERALS
The Ca, I, Zn, Fe, Mn, Mg, and other mineral elements are
essential components for human health. Deficiency of any
one of these minerals may cause serious health problems.
Dietary Ca, Zn, Fe, and other minerals are taken from both
meats and plant foods. Due to various reasons, mineral
deficiencies, mainly Ca, Zn, and Fe deficiencies, are the major
health problems in developing countries, particularly for
infants and children. Zn or Fe deficiency causes poor growth,
impaired immune function, and delayed mental development.
Although numerous mineral supplements or mineral-
containing nutraceuticals are available on the market, poor
absorption of Ca, Zn, and Fe by the humans significantly
limits effectiveness of these supplements. Many reasons,
such as dietary habits, lipids and vitamin cofactors, or
mineral-mineral interactions during absorption, as well as
health status of individual, can influence their absorption.
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Nevertheless, increasing dietary Ca, Fe, and Zn in plant foods
is an important strategy to enhance mineral nutrition [30, 31,
32, 33]. Therefore, it is important to know mechanisms by
which plants take up these ions and accumulate in plant cells
in the bio-available forms rather than precipitated salts or
crystals. Oxalate or phytate forms of Ca, Zn, or Fe could
dramatically decrease the bioavailability of dietary minerals
and inhibit the absorption of these minerals by humans. Using
biotechnology to modify crops or vegetable plants to
decrease oxalate or phytate levels (or completely remove
them) could increase the availability and absorption of these
minerals [34, 35, 36].

FLAVONOIDS
As multiple benefits of eating flavonoid-rich plant foods for
human health are well documented, increasing particular
bioactive flavonoid species in plant foods has become of
great interest [13]. Genetically modified tomatoes contain high
levels of flavonols such as quercetin, kaempferol, and
glycosides and flavones such as luteolin, lycopene and
luteolin-7-glucoside in their peel tissue, resveratrol level in
Brassica napus seed has also dramatically increased.
Consumption of these transgenic tomatoes has been shown
to yield certain health benefits in mice [14]. On the other
hand, flavonoids are highly consumed bioactive
phytonutrients that are taken daily in large amounts by
humans. Most flavonoids from flavonoid-rich foods are
extensively metabolized by human body, which can affect
their antioxidant capacity [16]. Flavonoids are absorbed from
the gastrointestinal tracts of humans and animals and excreted
either unchanged or as flavonoid metabolites in the urine
and feces. It is assumed that the large increase in plasma
total antioxidant capacity observed after the consumption of
flavonoid -rich foods may not be caused by the flavonoids
themselves, but likely by the increased levels of uric acid . In
addition to flavonoids, fruits and vegetables contain many
macro- and micronutrients that may directly or indirectly affect
their absorption, activity, and metabolism [17]. Absorption
and metabolism of most plant secondary metabolites can
occur either inside the gut (such as by microorganisms) or
inside liver cells by P450 enzymes.

TERPENOIDS
Terpenoids are the most diverse and largest class of plant
natural products with wide industrial application, as
provitamin A, vitamin E, flavors, pharmaceuticals, perfumes,
insecticides, and anti-microbial agents. Metabolic engineering
of terpenoids in plants has proven to be a fascinating effort.
Monoterpenes are major flavors used by humans. Peppermint
oil is a popular flavoring agent or fragrance component in
cosmetics and food products [18, 19]. Engineering peppermint
oil production in transgenic peppermint plants with improved
productivity has been achieved. Coenzyme Q is an electron
transfer terpenoid in the respiratory chain. It is a lipid-soluble
antioxidant and is a very popular food supplement. Recently,

genetic engineering of the coenzyme Q production in plants
has been tried [20, 21]. Other valuable terpenoid compounds
that have been modified include the introduction of b-
carotene to tomato fruits and rice and zeaxanthin to potato
tubers . Tomato is a major food crop and the principal source
of the carotenoid lycopene. Epidemiological studies have
clearly shown the great benefits of consumption of tomato
to human heath due to tomato carotenoids, mainly lycopene,
b- carotene, and lutein [23, 24]. Tomato carotenoid levels
have thus become important nutritional quality parameters
and agricultural traits [24]. Metabolic engineering tomato
carotenoids have been extensively studied and some
achievements have been made [28, 29]. Related patents
including methods of terpenoids for disease treatment,
transgenic plants with increased pro-Vitamin A (Golden Rice)
and Vitamin E.

CONCLUSION:
Nutraceuticals are currently receiving recognition as being
beneficial in coronary heart disease, obesity, diabetes, cancer,
osteoporosis and other chronic and degenerative diseases
such as Parkinson’s and Alzheimer’s diseases. Evidences
indicate that the mechanistic actions of natural compounds
involve a wide array of biological processes, including
activation of antioxidant defenses, signal transduction
pathways, cell survival-associated gene expression, cell
proliferation and differentiation and preservation of
mitochondrial integrity[37,38]. It appears that these properties
play a crucial role in the protection against the pathologies
of numerous age-related or chronic diseases. It is very
imperative that the nutrients found in many foods, fruits and
vegetables are responsible for the welldocumented health
benefits. For example, lutein and zeaxanthin prevent cataracts
and macular degeneration; beta-carotene and lycopene
protect the skin from ultraviolet radiation damage; lutein and
lycopene may benefit cardiovascular health, and lycopene
may help prevent prostate cancer. Because of these and other
marked health benefits of these, it must be taken regularly
and to reduce the risk factors like high cholesterol, high
blood pressure and diabetes. Some of the most popular
nutraceutical products marketed today are botanicals such
as St. John’s wort, echinacea, ginkgo biloba, saw palmetto,
and ginseng. Many industries manufacture and market the
nutraceuticals, where the side effects (especially consumed
in large quantities) of these nutraceuticals not reported or
often unproven. In order to have scientific knowledge about
the nutraceuticals, publics should be educated, where
recommended daily doses of these nutraceuticals should be
known by each consumer [39,40,41]. With the rapidly
increasing interest in the nutraceutical revolution, we need
to establish a vibrant nutraceutical research community
which is absolutely necessary to convert the majority of
potential nutraceuticals to established ones thereby truly
delivering their enormous benefits to all of us. The list of



1675TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

nutraceuticals being studied is changing continually and
reflects ongoing research, market developments and
consumer interest.
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MICROWAVE SINTERING-PROCESS AND ITS APPLICATION IN POWDER METALLURGY
Jyothilakshmi.R

Asst.Professor,Department of Mechanical Engineering,M.S.Ramaiah Institute of Technology,Bangalore-54

Abstract: Refractory metals and alloys are well known for their high mechanical properties which make them useful for wide
range of high temperature applications. For example: Tungsten (F.P-3420°C), Molybdenum (F.P-2620°C) etc. Due to their
high melting point, it is impossible to consolidate these metals under normal conditions. It can be consolidating through
using conventional sintering in Powder metallurgy process, for some specific applications mechanical alloying is widely
used. But above processes are involved in high residence time and non uniform heating may leads to undesirable microstruc-
ture. To overcome these problems, technique named “Microwave Sintering” can be used.

Microwave has been used as a source of energy for a wide variety of applications like communication, navigation, medical
therapy, food processing. Now the microwave technology is used for ceramic and metallic powders as “Microwave sinter-
ing”. This technology is best suit for ceramics. But when used for metals it is a problem, because the solid metals acting
opaque to the microwave radiation. Therefore microwave sintering is used metallic powders, because metallic powders are
good absorbers of microwaves and heat up rapidly and efficiently at ambient temperature. The degree of microwave absorp-
tion affects the rate of heating. MWS now has been efficiently used in automobile components like cylinders and gears.

1. What is Microwave?
Microwaves are very short, invisible electromagnetic waves
of energy that travel at the Speed of light, which is 186,282
miles per second. Its wavelength ranging about 1 mm to 1 m in
free space, and frequency ranging from 0·3 GHz to 300 GHz.
However, only narrow frequency bands centered at 915MHz
and 2·45 GHz are used for research purposes

2. PRINCIPLE OF MICROWAVE SINTERING

Fig.1. Shows the Electromagnetic field around a conductor
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Microwave sintering is a process within a family of electro-
heat techniques, such as induction, radio frequency, direct
resistance or infra-red heating, all of which utilize specific
parts of the electromagnetic spectrum. Since it is known that
microwaves are electromagnetic waves, they begins with a
phenomenon that occurs when electric current flows through
a conductor, such as a copper wire. The motion of the elec-
trons through the wire produces a field of energy that sur-
rounds the wire and floats just off its surface. This floating
zone or cloud of energy is actually made up of two different
fields of energy, one ELECTRIC and one MAGNETIC. Below
fig shows electromagnetic around conductor.
2.1  MWS SETUP:

A typical microwave sintering equipment is as shown in above
fig.  A 2·0 kW commercial microwave oven with 2·45 GHz
multimode cavity was used to sinter the given metal powders.
The microwave setup was made in such a way that external
body temperature of the micro wave is almost equal to ambi-
ent temperature by circulating cold water through the copper
tube fixed at the top and the sides of the double jacketed
oven by brazing. The compressed air was circulated inside
the cavity to keep the sensor positioned near the magnetron
from getting heated and thereby stopping the power supply
to the magnetron.

A mullite tube, 31·8 mm (outer diameter) ×25·4 mm (inner di-
ameter) ×914·5 mm in length, was positioned at the centre of
the oven, by drilling holes on the side faces, with ends pro-
jecting on both the sides. The mullite tube was supported
mechanically by fixing two aluminum tubes with flanges from
inside to provide support at the two ends. The aluminum
flange interface with the side faces was sealed from inside
using an aluminum foil for avoiding any microwave leakage.
A mullite based insulation package made from Fiberfrax boards
was used to surround the mullite tube at the centre of the

cavity for containing the heat from dissipation during sinter-
ing. The package was so designed that it could be used both
with and without the use of a susceptor or secondary cou-
pler. Two different types of susceptor materials were used
generally, namely. (i) SiC rods, typically four in number of 127
mm length each, inserted inside the insulation package, and
(ii) a carbon based special coating material on the outer sur-
face of the alumina tube, which couples very effectively with
the microwaves. The role of susceptor, whether in SiC rod or
special coating form, is to mainly keep the temperature of the
samples more uniform and also to provide initial heating of
the sample before it starts coupling with the microwaves.
The samples were placed at the centre of the tube and the
power to the oven was controlled manually using a standard
dimmer stat. The reducing atmosphere of flowing forming
gas (5% H2+95% N2 mixture) which has a dew point of -60°C
was maintained inside the mullite tube for preventing oxida-
tion of the samples, by fitting standard stainless steel con-
nectors and T joints with ‘O’ rings at both ends of the tube.
The gas flow rate inside the mullite tube was controlled using
a pressure regulator and a gas flow meter. The temperature of
the sample was monitored using an infrared pyrometer with
the circular crosswire focused on the sample cross section.
The infrared pyrometer was integrated to a dedicated per-
sonal computer for accessing the temperature data as a func-
tion of time.

3.  PROCESS STEPS:
Steps involved in microwave sintering are almost similar to
that of in powder metallurgy process. They are
i. Check for Powder quality:
ii. Powder compaction and binder removal
Sintering done in a micro wave oven or heater.

Block diagram of the steps involved in MWS is as
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Primary step involved in MWS is that check for powder
composition and its characteristics. The characteristics
to be exhibited by the powders are particle size, particle
shape and distribution, micro structure, apparent den
sity etc.

Then using suitable binders and some volatizing agents
powders are mixed and blended together

It subjected to compaction using some processes like
Hot Iso-static pressing, hot die compaction etc.

Pre sintering is done to make some primary operations
like machining to get desired shape, holes etc,

Component is subjected to MWS as explained above.
Then secondary operations like coining, infiltration, and

impregnation are done as required.

Table: Analysis of energy consumption between conven-
tional & micro wave sintering

In addition to being energy and time efficient, the hybrid
microwave sintering technique also leads to enhanced
properties of the synthesized metallic materials. As shown in
Table 2, an overall superior combination of hardness and
tensile properties was realized in microwave sintered samples
of Al- and Mg-alloys and lead-free solder materials when
compared to the conventionally sintered materials.   .

4.Comparison of sintering profile between conventional
and microwave sintering process:

Microwave heating and sintering is fundamentally different
from the conventional sintering, which involves radiant/re-
sistance heating followed by transfer of thermal energy via
conduction to the inside of the body being processed. Mi-
crowave heating is a volumetric heating involving conver-

sion of electromagnetic energy into thermal energy, which is
instantaneous, rapid and highly efficient.
The above figure shows that the  time required to sinter the
given material by using micro wave sintering  is less compare
to conventional sintering and high temperature can be at-
tained in micro wave sintering.

5. Parameters involved in MWS:
i. Process Temperature
ii. Mode of operation
iii. Some physical parameters:
a. specific absorption rate
b. electromagnetic field
iv. Grain size of materials to be processed
v. Power,
vi. The sample size and shape,
vii. The distribution of the microwave energy inside the cav-
ity
viii.  The magnetic field of the electromagnetic radiation is all
important in the heating and sintering of powder metals.

Process Temperature: In MWS the temperature required
is less which is compared to conventional sintering, because
in MWS heat loss is very less

Mode of Operation: Since MWS can be done in two
modes. The operating range of frequency in two modes is
different. In single mode it is around 915MHz and in multi
mode it is 2GHz. The details of the two modes are as ex-
plained.

Grain size of materials to be processed: If the grain size
of the materials is less processing time will be more compare
to that of materials having large grain size, due to high strength
exhibited by the former one

Materials processed by MWS are exhibit high strength with
finer grain sizes compare to conventional sintering process.

Power: Power required for the process is varied depend-
ing on the materials to be processed. Once again power re-
quired is also depends on the mode of operation, process
temperature.

The sample size and shape: One of the other important
parameter involved in MWS is that size of the sample to be
sintered and its shape. As the size of the sample increases
the power required for the process increases, time for pro-
cess also increases.

6. ADVANTAGES:
Compare to conventional sintering process time required
is less.
Uniform heating can be achieved.
Due to volumetric heating micro structure obtained in
MWS components are desirable.
 Components with high strength and other mechanical
properties superior compare to conventional process can be
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obtained.
Microwave sintering leads to higher sintered densities.
Non-stoichiometric compositions can be sintered using
microwaves.
Tailor made properties with several combinations of met-
als and ceramics can be achieved.
Reduced side reactions.
Reduced sintering temperature.
Less power consumption.

7. LIMITATIONS:
Investment is high.
It is not yet developed as sophisticated process for metal
processing. But best suitable for ceramics, polymers etc.

8. APPLICATIONS:
In preparing Tungsten carbide, Titanium Carbide com-
posites etc.
 Pure refractory metals such as, W, Re and Mo can be
effectively sintered using microwave energy to high densifi-
cation.
Some of the other industrial applications are Food tem-
pering, Pre-heating for rubber vulcanization, Drying, Vacuum
drying, Pasteurization and sterilization, Heating and cooking,

vitrification of nuclear wastes, treatment of highly toxic sub-
stances, waster recover of plastics, pyrolysis, heating of res-
ins, polymerization, heating of oil sands and the processing
of minerals.
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PRODUCTION OF BIOFUEL AND BIOENERGY FROM MICROALGAE
1 Savitha, P., 2Sarita, V. Gund and 3Nandish, M.S.

1. Research Scholar, Dept. of Agril. Microbiology, 2. Research Scholar, Institute of Agril. Biotechnology,College of
Agriculture, UAS,Dharwad, 3. Assistant Professor, Dept. of Agril. Microbiology, College of Agriculture, Shimoga, UAS,

Bangalore

Abstract: Energy is an important input for the development of any country. It aims at human welfare covering household,
agriculture, transportation and industrial units. Like other natural resources, energy resources are also renewable as well
as non-renewable. Renewable energy resources are mostly biomass based and available in unlimited amount in nature.
Photosynthesis is key in making solar energy available in useable forms for all organic life forms in our environment. One
important microorganism among photosynthetic microorganisms is algae. Algal biomass contains three main components:
carbohydrates, proteins, and lipids/natural oils. Because the bulk of the natural oil made by microalgae is in the form of
which is the right kind of oil for producing biodiesel—microalgae are the exclusive focus in the algae-to-biofuel arena.
Microalgae grow very quickly compared to terrestrial crops. They commonly double in size every 24 hours. High oil
producing algae can be used to produce biofuels and biohydrogen. Chemically modified algal lipid is emerging as a new
option for diesel engines. At the same time, algal technology provides a means for recycling waste carbon from fossil fuel
combustion. Thus, we can minimise the global warming which is now considered as a serious global problem.

Key words: Microalgae, Biofuel, Biohydrogen.

Introduction: The use of fossil fuels is now widely accepted
as unsustainable due to depleting resources and the
accumulation of greenhouse gases in the environment that
have already exceeded the “dangerously high” threshold of
450 ppm CO2.To achieve environmental and economic
sustainability, fuel production processes are required that
are not only renewable, but also capable of sequestering
atmospheric CO2.

Currently, nearly all renewable energy sources (e.g.
hydroelectric, solar, wind, tidal, geothermal) target the
electricity market, while fuels make up a much larger share of
the global energy demand (<“66%). Biofuels are therefore
rapidly being developed. Second generation microalgal
systems have the advantage that they can produce a wide
range of feed stocks for the production of biodiesel,
bioethanol, biomethane and biohydrogen. Biodiesel is
currently produced from oil synthesized by conventional fuel
crops that harvest the sun’s energy and store it as chemical
energy. This presents a route for renewable and carbon-
neutral fuel production. However, current supplies from oil
crops and animal fats account for only approximately 0.3%
of the current demand for transport fuels. Biodiesel is usually
produced from oleaginous crops, such as rapeseed, soybean,
sunflower and palm, through a chemical transesterification
process of their oils with short chain alcohols, mainly
methanol (Lang et al., 2001). Increasing biofuel production
on arable land could have severe consequences for global
food supply. The biodiesel from recycled oil and grease from
restaurants and food processing plants is often highlighted
in the mainstream news because it utilizes waste products
that can otherwise be disposal problems. However, recycled
oils have many impurities that require pre-processing to
ensure a biodiesel product of consistent quality. Pre-

processing also makes the biodiesel production process more
complicated and costly (Canakci and Van Gerpen 1999, 2001).
In contrast, producing biodiesel from algae is widely regarded
as one of the most efficient ways of generating biofuels and
also appears to represent the only current renewable source
of oil that could meet the global demand for transport fuels.

Algae can also be used to generate energy in several ways.
One of the most efficient ways is through utilization of the
algal oils to produce biodiesel. Some algae can even produce
hydrogen gas under specialized growth conditions. The
biomass from algae can also be burned, similar to wood, to
generate heat and electricity. Algal biomass contains three
main components: carbohydrates, proteins, and lipids/natural
oils. Because the bulk of the natural oil made by microalgae
is in the form of which is the right kind of oil for producing
biodiesel—microalgae are the exclusive focus in the algae-
to-biofuel arena. Microalgae grow very quickly compared to
terrestrial crops. They commonly double in size every 24
hours. The three important prominent lines of algae are the
brown algae, red algae and the green algae, of which most
complex forms are found among the green algae.

History: Just by way of history, petroleum is widely believed
to have had its origins in kerogen, which is easily converted
to an oily substance under conditions of high pressure and
temperature. Kerogen is formed from algae, biodegraded
organic compounds, plankton, bacteria, plant material, etc.,
by biochemical and/or chemical reactions such as diagenesis
and catagenesis. Several studies have been conducted to
simulate petroleum formation by pyrolysis. On the basis of
these findings, it can be inferred that algae grown in CO2-
enriched air can be converted to oily substances. Such an
approach can contribute to solving two major problems: air
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pollution resulting from CO2 evolution, and future crises due
to a shortage of energy sources.

The Aquatic Species Program launched in 1978. The U.S.
research program, funded by the U.S. DoE, was tasked with
investigating the use of algae for the production of energy.
The program initially focused efforts on the production of
hydrogen, however, shifted primary research to studying oil
production in 1982. From 1982 through its culmination, the
majority of the program research was focused on the
production of transportation fuels, notably biodiesel, from
algae. The research on liquid fuel production from microalgae
started in mid 1980.

There are some evidences indicating   the potential of
microalgae as the source of biofuel are:-

1. Algae are the original source of petroleum Cell during
growth

2-millions-year-old fossilized cell

Biofuels from microorganisms: It involves
 Growing biomass of micro-organisms (such as
phytoplankton, micro-algae, bacteria) to produce lipids
suitable for conversion into diesel fuel.
CO2 produced from power station and industrial plants
can be used to feed the process (CO2 recycling and
biofixation).

Advantages of microalgal systems : Microalgae have higher
photon conversion efficiency (as evidenced by increased
biomass yields per hectare) which can grow by utilizing salt
and waste water streams, thereby greatly reducing freshwater
use and can be harvested batch-wise nearly all-year-round,

providing a reliable and continuous supply of oil and known
to produce non-toxic and highly biodegradable biofuels.

Potential of microalgae for biodiesel production
1. Does not require agricultural  land, thus, not competing
with farm crop
2. Algal production and ensuing biodiesel can be coupled
with numerous industrial processes like,
a. CO2 generated from Electric Power Units can be used for
photosynthesis; hence, the CO2 emission can be reduced.
b. Agricultural and municipal waste-runoff can be used as
source of nutrients for growth. This would facilitate the
cleaning up  of nutrient laden effluents.
c. Growing algal biomass can be harvested from Eutrophic
lakes.  Biomass thus,
produced can be used for biodiesel production.

Flexibility of microalgae for biofuel production: Central to
all light-driven biofuel production is the process of
photosynthesis. It is the first step in the conversion of light
to chemical energy and ultimately responsible for driving
the production of the feedstocks required for a wide range
of fuel synthesis. Protons and electrons (for biohydrogen),
sugars and starch (for bioethanol), oils (for biodiesel) and
biomass (for BTL, biomethane).

Steps in Biodiesel production

Algal biomass production : The growth medium must
contribute the inorganic elements that help make up the algal
cell, such as nitrogen, phosphorus, iron, and sometimes
silicon (Grobbelaar, 2004).

1. Autotrophic cultivations: Providing mineral nutrients,
without organic carbon source and in presences of light
a. Open /raceway pond  system
b. Photobioreactor
c. Hybrid system



1765TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Photobioreactors

2. Heterotrophic cultivations: Providing less quantity of
mineral nutrients with organic carbon source (acetate,
glucose).  Example: Chlorella prothecoides

Raceway Pond System: Raceway channels are built in
concrete, or compact earth lined with white plastic.
Paddlewheel provided for water and algal culture circulation,
it also prevent sedimentation.
Channel depth - 0.3 m
Water depth - 15-20 cm
Inoculum - 1g dry weight/litre
Yield - 10-25g/m2/day .

The system is often operated in a continuous mode, i.e., the
fresh feed (containing nutrients including nitrogen
phosphorus and inorganic salts) is added in front of the
paddlewheel, and algal broth is harvested behind the
paddlewheel after it has circulated through the loop.
Depending on the nutrients required by algal species, several
sources of wastewater—such as dairy/swine lagoon effluent
and municipal wastewater—can be used for algal culture.
For some marine-type microalgae, seawater or water with high
salinity can be used. Although open ponds cost less to build
and operate than enclosed photobioreactors, this culture
system has its intrinsic disadvantages. Because they are
open-air systems, they often experience a lot of water loss
due to evaporation. Thus, open ponds do not allow
microalgae to use carbon dioxide as efficiently, and biomass
production is limited (Chisti 2007). Biomass productivity
is also limited by contamination with unwanted algal species
as well as organisms that feed on algae. In addition, optimal
culture conditions are difficult to maintain in open ponds,

and recovering the biomass from such a dilute culture is
expensive (Molina Grima et al. 1999).

Tubular photobioreactor
1. Solar collector tube is made up of plastic or glass, having
diameter of 0.1m.
2. The tubes are always oriented north-south.
3.  Additional CO2 injection point provided at interval along
the tube, to prevent CO2    limitation and excessive rise in pH.
4.  Biomass sedimentation in tube is prevented    by using
either a mechanical pump or  a airlift pump.
5. Biomass production:-47g dry wt. /m2 /day.

Besides saving water, energy and chemicals, closed
bioreactors have many other advantages which are
increasingly making them the reactor of choice for
biofuelproduction. The most important among these aspects
is that they support up to fivefold higher productivity with
respect to reactor volume.

In direct sunlight they show low efficiencies,
photoinhibition, or even  photo-bleaching e.g. for
Chlamydomonas. To increase process efficienciesphoto-
bioreactor have to be designed to distribute light over a
large surface area in order to provide moderate light intensities
for the cells (‘light dilution’). This is usually achieved by
arranging tubular reactors in a fence-like construction.
Mixing is necessary in all photo-bioreactors as it prevents
sedimentation of the cells and supports distribution of CO2
and O2
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Commercial photobioreactor for biodiesel production,
produced by the Dutch firm Bio-King

Hybrid systems: Open ponds are a very efficient and cost-
effective method of cultivating algae, but they become
contaminated with unwanted species very quickly.
Photobioreactors are excellent for maintaining axenic cultures
but setup costs are generally ten times higher than for open
ponds. A combination of both systems is probably the most
logical choice for cost-effective cultivation of high yielding
strains for biofuels. Inoculation has always been a part of
algal aquaculture. Open ponds are inoculated with a desired
strain that was invariably cultivated in a bioreactor, whether
it be as simple as a plastic bag or a high tech fibre optic
bioreactor. Importantly, the size of the inoculum needs to be
large enough for the desired species to establish in the open
system before an unwanted species. Sooner or later though
contaminating species will end up dominating an open system
and it will have to be cleaned and re-inoculated. Therefore to
minimize contamination issues, cleaning or flushing the ponds
should be part of the aquaculture routine,and as such, open
ponds can be considered batch culture.

Methods of harvestings
1. Centrifugation
2. Microscreening
3. Flocculation    a. Bioflocculation
                            b.Co-Bioflocculation

Centrifugation: Commercial centrifuges accelerating to at
least 10,000 × g enhance separation and decanting centrifuges
have also been successfully employed. Currently,
centrifugation is considered to be too cost- and energy
intensive for the primary harvesting of microalgae. The
energy input alone has been estimated at 3,000kWh/ton.
Centrifugation is however a very useful secondary harvesting
method to concentrate initial slurry (10–20 g/L) to an algal
paste (100–200 g/L) and could possibly be used in
combination with oil extraction.

Microscreening: It includes filtration; it is cost effective and
however is limited to filamentous or large colonial microalgae.
While filtration is often applied at a laboratory scale, in large-
scale applications it suffers from problems such as membrane-
clogging, the formation of compressible filter cakes and in
particular, from high maintenance costs.

Flocculation: The aggregation and sedimentation (or
floatation) of algal biomass, is also a very common primary
harvesting method used to concentrate algae. Inorganic
chemicals such as alum, ferric chloride and lime are very
effective flocculants but are considered to be too expensive
for large scale operations. Organic cationic polyelectrolyte
flocculants (e.g. cationic polymer Chitosan) are a preferred
option as much less is required and the algae can be used in
downstream processes. Flocculation increases particle size
and leads therefore to faster sedimentation or better,

interaction with floatation bubbles. Nevertheless, addition
of flocculants is currently not a method of choice for cheap
and sustainable production.

Bioflocculation-Polyelectrolytes can also be used to assist
spontaneous flocculation (bioflocculation). Bioflocculation
is likely the cheapest harvesting process. Certain species
naturally flocculate, while others flocculate in response to
environmental stimuli, nitrogen stress, pH and level of
dissolved oxygen. The problem however with spontaneous
flocculation is the time it can take to occur which is not
always reliable.

Co-bioflocculation-Here the naturally flocculating alga
Skeletonema was used to form flocs with high lipid varieties
of Nannochloropsis.

Methods of microalgal oil extraction:
 Chemical solvents:  Algal oil can be extracted using
chemicals. Benzene and ether have been used, oil can also
be separated by hexane extraction, which is widely used in
the food industry and is relatively inexpensive. The downside
to using solvents for oil extraction is the dangers involved
in working with the chemicals. Care must be taken to avoid
exposure to vapors and direct contact with the skin, either of
which can cause serious damage. Benzene is classified as a
carcinogen. Chemical solvents also present the problem of
being an explosion hazard.

Enzymatic extraction:  Enzymatic extraction uses enzymes
to degrade the cell walls with water acting as the solvent;
this makes fractionation of the oil much easier. The costs of
this extraction process are estimated to be much greater than
hexane extraction. The enzymatic extraction can be supported
by ultrasonication. The combination “sonoenzymatic
treatment” causes faster extraction and higher oil yields.

Expeller or press:  When algae are dried it retains its oil
content, which then can be “pressed” out with an oil press.
Many commercial manufacturers of vegetable oil use a
combination of mechanical pressing and chemical solvents
in extracting oil.

Osmotic shock:  Osmotic shock is a sudden reduction in
osmotic pressure, this can cause cells in a solution to rupture.
Osmotic shock is sometimes used to release cellular
components, such as oil.

Supercritical fluid:  In supercritical fluid/CO2 extraction,
CO2 is liquefied under pressure and heated to the point that
it has the properties of both a liquid and a gas, this liquefied
fluid then acts as the solvent in extracting the oil.

Ultrasonic-assisted extraction:  Ultrasonic extraction, a
branch of sonochemistry, can greatly accelerate extraction
processes. Using an ultrasonic reactor, ultrasonic waves are
used to create cavitation bubbles in a solvent material, when
these bubbles collapse near the cell walls, it creates shock
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waves and liquid jets that cause those cells walls to break
and release their contents into the solvent.

Oil content of some microalgae (Christi,  2007)

Microalgae Oil content (% dry wt.)
Botryococcus  brauni 25-75
Chlorella sp. 28-32
Crypthecodinium  cohni 20
Cylindrotheca sp. 16-37
Dunaliella  primolecta 23
Isochrysis sp. 25-33
Monnallanthus salina >20
Nannochloris sp. 20-35
Nannochloropsis sp. 60-68
Neochloris  oleoabundans 35-54
Nitzschia sp. 45-47
Phaeodactylum  tricornutum 20-30
Schizochytrium sp. 50-70
Tetraselmis sueica 15-23

Methods of biodiesel production:
1. Transesterification
2. Pyrolysis
1. Transesterification

Here the catalyst is sodium hydroxide.Yield of biodiesel 98%
on weight basis.

2. Pyrolysis: This method of pyrolyzing microalga to produce
liquid fuel was developed by Doctor Bayer in Germany in
1986. Liquefaction was carried out in a solution of either
alkali or NaCl.

Temperature: 300 oC , Pressure: 10 M pa and Yield: 57-64% wt
basis

Algal lipid quality
Ø Lipids are fats and oils that can be converted to biodiesel.
Ø  Algal lipids are esters, chain length C12 to C20.
Ø  Total lipid content ranges from 1 to 40% of dry weight.
Ø  Some species, lipid content is 60-70%.

Microalgal biodiesel companies
Algoil  (a Project by Jean-Charles Clerc of France) Bangalore,
India.
a. GreenFuel Technologies Corporation, (Licensees in S.
Africa, India, Australia, etc.)
b. GS Clean Tech, New York, USA.
c. PetroAlgae (XL Tech Group), Florida.
d. Solix Biofuels, Colorado (Colorado State Univ.)
e. Aquaflow Bionomic Corporation, New Zealand.
f. Algae Biofuels, Australia.

Other biofuels includes:
1. Biogas
2. Bioethanol
3. Biohydrogen

Biogas production
It is anaerobic digestion. Occurs by natually available
bacteria if algal biomass stored under anaerobic condition
and it is low cost technology.

Process involves:
1. Hydrolysis :        complex sugars à Simple sugars
2. Acetogenesis :    sugars  à Volatile Fatty Acids
3. Methanogenesis : VFA à   Methane + CO2

Bioethanol production
Fermentation process to produce ethanol includes the
following stages:
(a) Growing starch-accumulating, filament-forming, or
colony-forming algae in an aqua culture environment.
(b) Harvesting the grown algae to form a biomass.
(c) Initiating decay of the biomass.
(d) Contacting the decaying biomass with yeast capable of
fermenting it to form a fermentation solution.
(e) Separating the resulting ethanol from the fermentation
solution.
Initiating decay means that the biomass is treated in such a
way that the cellular structure of the biomass begins to decay
(e.g., cell wall rupture) and release the carbohydrates.
Initiating decay can be accomplished mechanically, non-
mechanically. The yeasts used are typically brewers’ yeasts
(Saccharomyces cerevisiae and Saccharomyces uvarum).
Besides yeast, genetically altered bacteria know to those of
skill in the art to be useful for fermentation can also be used.

Steps in biohydrogen production: Biohydrogen production
from microalgae has been known for more than 65 years and
was first observed in the green alga Scenedesmus obliquus
(Gaffron and Rubin, 1942)) and later identified in many other
photosynthetic species including cyanobacteria (Boichenko
and Hoffmann, 1994; Das and Veziroglu, 2001) . Most studies
on algal hydrogen production have been performed using
the green alga Chlamydomonas reinhardtii, a model
organism for photosynthesis research (Rochaix et al., 1998)
via an aerobic-anaerobic cycle developed by Melis and
coworkers in 2000.
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For the production of hydrogen in algae quite different
processes play a role. It has been discovered that certain
alga species, such as C. reinhardtii, small amounts of
hydrogen can be produced as a bi-product of
photosynthesis. Although under normal conditions the
hydrogen production rate is very small, if the cells are
deprived of oxygen it is greatly increased. The lack of oxygen
inhibits normal aerobic respiration and as a survival
mechanism, energy containing bonds of stored carbohydrates,
such a as starch, are broken. The e- and H+ which are released
from this step can be retransferred to the PQ/PQH2 protein in
the electron transport chain in such a way that a proton
gradient is maintained and ATP synthesis can continue.
Simultaneously, this process is coupled to a recombination
of e- and H+ into H2 by hydrogenase proteins. There are
various types of hydrogenases, but the type found in C.
reinhardtii has a very high intrinsic hydrogen production
rate of up to 2000 H2 s-1. It happens to be the case that the
activity of these hydrogenases is severely inhibited by
oxygen, which is another reason why anaerobic conditions
are required for H2 production. A common method to induce
such anaerobic conditions is to deprive the cells of sulphur.
Without this necessary nutrient for protein synthesis, PSII
is rapidly inhibited, urging the cell to switch from carbon
fixation to hydrogen production. If sulfur is added again,
photosynthesis continues and the produced oxygen will
inhibit hydrogen production. Based on cyclically repeated
deprivation of sulfur, a two-stage hydrogen production
method has been established. The hydrogen released is very
pure up to 98%, which is pure enough for most applications.

Conclusion: Global atmospheric CO2 is increasing and
depletion of mineral oil reserves requires the rapid
development of carbon-neutral renewable alternatives.
Biodiesel production from microalgae provides technical and
economic feasibility that also has the potential for CO2
sequestration and is therefore likely to find wide acceptance.
Microalgal biofuels are also likely to have much lower impacts
on the environment and the world’s food supply than
conventional biofuel-producing crops. Algal biofuels appear
to be the only current renewable source that could meet the
global demand for transport fuels.
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Abstract: In the present work, we intend to do a survey on Ant Colony Optimization (ACO) techniques in routing of
networks. Recent advancements made in computing take inspirations from various aspects of nature, one of which is swarm
intelligence. Swarm intelligence which implies a collective and delocalized behavior, develops from the concept of emergence.
Emergent property is the evolution of complex systems from simple interactions and self organization among the interacting
entities. Ants concede to swarm behavior. Ants wander randomly searching for food, and upon finding it return to their
colony leaving behind pheromone trails. Other ants on encountering such a path are likely to abandon random routes and
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instead follow the trail, returning and reinforcing it with their own pheromones. This results in a positive feedback wherein
the pheromone trail grows stronger thus increasing the probability of an ant choosing that path. The ant colony routing
algorithm can be run continuously and adapt to changes in real time. The Ant Colony Optimization (ACO) technique is used
in solving many problems pertaining to scheduling, vehicle routing, Quadratic Assignment Problem, urban transportation
systems, data mining, sequential ordering, the travelling salesman problem and most importantly, the routing of networks.
Mobile ad-hoc networks (MANETs) are a collection of mobile nodes which communicate using radio waves. This flexible
network does not use any external infrastructure; hence there arises the problem of finding a path between the nodes (end
points) which are unpredictably mobile. The hybrid Ant Colony based routing is an efficient and highly adaptive approach
which helps in overcoming this problem. ACO routing includes the Ant-Based Control algorithm (ABC) for circuit-switched
wired networks and the AntNet algorithm for packet switched wired networks. These work when “artiûcial ants” are sent
towards possible destination nodes of data.

Index Terms: Ant, emergence, pheromone, routing protocol, pheromone table, node

I.  IN T RO D U C T I O N: Man has come a long way from Stone
Age into the 21st century making vast progress in science
and technology. Technology is around us all the time, be it
the latest iphone, ipad or the newest tab and these have
made our lives a whole lot easier. Technology is continuously
evolving today; new discoveries are being made in all fields.
Computers are no longer confined to laboratories; they have
become the layman’s necessity. The reasons behind this
would be :(1) to make man’s life easier (2) man’s inherent
quest to master nature. Despite the relentless breakthroughs
in technology, nature is always ahead of man. Nature and its
beauty, its smooth functioning in spite of complexities have
never ceased to enthrall man. Recent trends show that he is
taking inspiration from his surroundings and incorporating
them to simplify his life.

Biologically Inspired Computing (BIC): Also known as
biocomputing, this is an exciting and relatively new field in
which ideas and principles of biology are used in influencing
technology. It interlinks biology, mathematics and computer
science to give it a fresh dimension.

Nature often presents the best solutions to the most complex
problems [1]. The main objective of this science is to develop
computational models and algorithms inspired from natural
intelligence found in physical, chemical, social and biological
systems, and to solve practical problems arising from various
engineering fields related to health, security, energy and
environment. It aims at developing efficient mathematical and
statistical, machine learning and optimization algorithms for
solving complex problems found in optimization and control,
signal processing and pattern recognition, data mining and
knowledge extraction, multi-criterion decision-making and
self-organization of collective systems. There are various
fields under BIC, few of which are: Genetic Algorithms
(GA),Neural Networks (NN),Cellular Automata (CA), Artificial
Immune Systems (AIS),Emergent systems, etc. This paper
reviews the concept of emergence used to route wireless
networks.

By definition, emergence is the occurrence of complexities
arising due to multiplicity of several simpler functions.
Emergence is everywhere in the universe, be it the trail of

ants that we very often see, the phenomenal internet or
formation of tides in the oceans [2]. When the many parts of
a system interact, they can generate behaviors in the whole
system that aren’t found in the parts themselves. We call
these surprising behaviors “emergent”.

II.   SWARM INTELLIGENCE (SI): SI is the emergent
collective intelligence of groups of simple autonomous
agents [3].The agents follow very simple rules, and
although there is no centralized control structure dictating
how individual agents should behave, local, and to a certain
degree random, interactions between such agents lead to
the emergence of “intelligent” global behavior, unknown to
the individual agents. Natural examples of SI include ant
colonies, bird flocking, animal herding, bacterial growth, and
fish schooling.

Considering the example of the ant colony in detail, we see
that despite the lack of centralized decision making, ant
colonies exhibit complex behavior. Through simple
pheromone signaling between individuals, ants create
colonies that exhibit a developmental life cycle, personality,
and learning. Colonies can find the shortest route to a food
source, prioritize among sources, and respond to external
events.

III.   ANT COLONY OPTIMIZATION (ACO): In spite of
the simplicity of the individuals, the social insect societies
present a highly structured social organization. As a result,
the ant colony productivity far exceeds the individual
capabilities of an ant. This efficiency of the simple beings is
the source of inspiration to design the algorithms for many
combinatorial optimization problems. Several different
aspects of the ant colonies have led to different kinds of
algorithms. One such important aspect of the ant colonies is
their foraging behavior. Ant Colony Optimization (ACO),
which is based on this behavior [4], is one of the most
successful ant algorithms.

Ant foraging and optimization: An early research on the
ants’ behavior suggested that most of the communication
between the ants themselves or between the ants and the
environment is based on the use of the chemicals called the
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pheromones by the ants. Ants (initially) wanderrandomly,
and upon finding food return to their colony while laying
down pheromonetrails. If other ants find such a path, they
are likely not to keep travelling at random, but to instead
follow the trail, returning and reinforcing it if they eventually
find food. This collective trail-laying and trail-following
behavior whereby an ant is inûuenced by a chemical trail left
by other ants is the chief inspiring source of ACO.

A researcher, Deneubourg [5][6] set up an experiment called
a \binary bridge experiment.” They used Linepithema  humile
ants (also known as Argentine ants). The ants’ nest was
connected to a food source by two bridges of equal length.
The ants could freely choose which bridge to use when
searching for food and bringing it back to the nest. Their
behavior was then observed over a period of time. In this
experiment, initially there is no pheromone on the two bridges.
When walking to the food source and back, the ants deposit
pheromone on the bridge they use. Initially, each ant
randomly chooses one of the bridges. However, because of
random fluctuations, after some time there will be more
pheromone deposited on one of the bridges than on the other.
Because ants prefer to follow a stronger pheromone trail, the
bridge that has more pheromone will attract more ants,
reinforcing the pheromone effect until the colony of ants
converges toward the use of a same bridge. Later, the two
bridges were not of the same length:  one was significantly
longer than the other. Over time, however, the pheromone
trail started to evaporate, thus reducing its attractive strength.
A short path, gets marched over more frequently, and thus
the pheromone density becomes higher on shorter paths than
longer ones. Next, only the long branch was offered to the
colony and after 30 minutes, the short branch was added. In
this case, the short branch was only selected and the colony
was trapped on the long branch. This can be explained by
the high pheromone concentration on the long branch and
by the slow evaporation of pheromone. In fact, majority of
the ants choose the long branch because of high pheromone
concentration, and this autocatalytic behavior continues to
reinforce the long branch, even if a shorter one appears.
Pheromone evaporation, which could favor exploration of
new paths, is too slow: the lifetime of the pheromone is
comparable to the duration of a trial (Goss et al., 1989), which
means that the pheromone evaporates too slowly to allow
the ant colony to ‘‘forget’’ the suboptimal path to which they
converged so that the new and shorter one can be discovered.

Thus, when one ant finds a good (i.e., short) path from the
colony to a food source, other ants are more likely to follow
that path, and positive feedback eventually leads all the ants
following a single path. Hence, we can infer that the time
necessary for the ants to converge to the shortest path has
the same order of magnitude as the mean lifetime of the
pheromone. In practice, an ANT is a mobile agent that is
capable of solving various kinds of routing and congestion

problems in computer networking by continuously modifying
routing tables in response to congestion [7].

Fig.1: Bridges of equal
length

Fig. 2: Bridge of varying
length

IV.  COMMON CHARACTERISTICS OF ACO
IMPLEMENTATIONS FOR ROUTING: In the approach
that is common to most ACO-based routing algorithms, nodes
make use of ant i.e., data packets to sample paths toward
destination nodes. Ants are usually generated periodically.
[8] Each ant traveling forward to its destination constructs a
solution, that is, a feasible path to its destination, in an
incremental way by hopping between adjacent nodes. Each
node that can be chosen as a next hop has a vector of
pheromone variables associated with it. These variables
decide the choice of the given next hop, (with respect to the
selected optimization metrics) when traveling to the different
possible destinations. Once an ant has reached its
destination, it evaluates the relative quality of the followed
path and, carrying this information with it, retraces the path
back to its source [9]. At each of the visited nodes, the
backward traveling ant provides this information to the node
to let it update its pheromone information according to the
fresh network information gathered by the ant during its
journey. This general scheme is independently and
concurrently updated by each node and by each generated
ant.

Pheromone tables: This pheromone takes the form of routing
tables maintained locally by all the nodes of the network
[10]. They indicate the relative quality of different routes
from the current node towards possible destination nodes.
Ants normally take probabilistic routing decisions based on
these pheromone tables, giving a positive bias to routes of
higher pheromone intensity, in order to balance exploration
and exploitation of routing information. The result of the
continuous ant sampling process is the routing information
in the pheromone tables, which is used to forward data. This
can be done probabilistically, or deterministically following
the path with the highest pheromone level. Apart from a
pheromone table, each node also maintains a neighbor table,
in which it keeps track of which nodes it has a wireless link
to.
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V.   MOBILE AD-HOC NETWORKS (MANET’S): A mobile
ad hoc network (MANET) consists of mobile wireless nodes
that communicate in a distributed way without any centralized
administration, meaning that all nodes can serve both as end
points of data communication and as intermediate relay points
or routers. routes between nodes in an ad hoc network may
include multiple hops, and hence it is appropriate to call such
networks as ‘‘multi-hop wireless ad hoc networks’’[11]. The
ad hoc networks are called as “Infrastructure less” networks
because the nodes instantaneously and dynamically form a
network on the fly, when needed.  Thus, routing in MANET
is a Dynamic Optimization Problem [12]. In addition, keeping
the routes loop free is more difficult when the hosts move.
Therefore, it is necessary to find a routing algorithm for
MANET which is beneficiary not only to find the shortest
path between the source and the destination, but also to
adapt to the changing states of the nodes and the changing
loads on the network [13]. In this paper, we discuss about
the application of ACO for mobile ad hoc network.

VI.   ROUTING IN MANET’S: Routing in MANETs is not
easy due to the mobility factor, with its frequent network
topology variations [8] and requiring more robust and flexible
mechanisms to manage the routes. Besides this, routing also
deals with other constraints, such as low bandwidth, limited
energy consumption, and high error rates, all of which are
characteristic to wireless networks.

Categories of Existing Routing Protocols for MANETs:
Routing protocols can be divided into three main categories:
proactive, reactive, and hybrid [14]. Some of the basic
parameters to be kept in mind for these routing protocols are:
Number of nodes, Node density, Average nodes’ speed,
Radius of transmission circle, Number of parallel traffic ûows
in the network, Average hop-count per source-destination
pair, Mean broadcast ûooding rate, etc

A. Proactive Routing Protocol: This is also called a table-
driven method. In this protocol, the complete routing
information of the network is continuously maintained by
every node, regardless of whether or not the node needs it.
This is achieved by flooding network periodically with
network status information/control messages to find out any
possible change in topology. Since control messages are
sent out unnecessarily even when there is no data traffic,
bandwidth is wasted [15]. The main advantage of this method
is that the nodes can very quickly establish routes as all the
connections are known beforehand, in other words it gives a
quick response to any application program. Examples: Global
State Routing (GSR), based on Link State Routing (LSR);
Hierarchical State Routing (HSR), Destination Sequenced
Distance Vector Routing (DSDV), etc.

B. Reactive Routing Protocol: The routing tables are
controlled on a need-to-use basis. These are known as on-
demand methods. The path between the source and target

nodes is set up only when a new traffic session is requested,
before the data packets are forwarded [16]. The routes are
formed only between the selected nodes. This drastically
reduces routing overhead. This is a very useful protocol in a
resource-limited environment. This protocol has two major
components:

1. Route discovery: In this phase source node initiates route
discovery on demand basis.

2. Route maintenance: Due to dynamic topology of the
network cases of the route failure between the nodes arises
due to link breakage etc, so route maintenance is done.
Examples: Dynamic Source Routing (DSR), Ad hoc On-
Demand Distance Vector (AODV) Routing, Location-Aided
Routing (LAR), Temporally Ordered Routing Algorithm
(TORA), etc. The communication overhead is reduced at the
expense of delay to search the route. Rapidly changing
wireless network topology may break active route and cause
subsequent route search.

C. Hybrid Routing Protocol: Evaluation depends on many
factors, such as the size of the network, the mobility, the
data traffic and so on. Both the protocols have their
respective advantages and disadvantages as mentioned
above. The hybrid routing approach can adjust its routing
strategies according to a network’s characteristics and thus
provides an attractive method for routing in MANETs. It is a
mixture of proactive and reactive routing methods. The hybrid
is found to yield better results than the other two protocols
[17]. The key idea is to use a reactive routing procedure at
the global network level while employing a proactive routing
procedure in a node’s local neighborhood [18].  However, a
network’s characteristics, such as the mobility pattern and
the traffic pattern, can be expected to be dynamic. The related
information is very difficult to obtain and maintain. This
complexity makes dynamically adjusting routing strategies
hard to implement.

Various ant based routing protocols:
1. AntNet: The AntNet algorithm is a hybrid algorithm, as it
combines both reactive and proactive routing strategies.  In
this stigmergy based algorithm, routing is determined through
complex interactions of network exploration agents, which
are divided into two classes, the forward ants (FANTs) and
the backward ants (BANTs). The backward ants are allowed
to utilize the information gathered by the forward ants on
their trip from the source to destination [19].

The algorithm works as follows. Every node of the network
launches FANTs to all destinations at regular time intervals
to discover a feasible, low-cost path to that node and to
investigate the load status of the network along the path.
Ants, once generated, are fully autonomous agents [20].
They act concurrently, independently and asynchronously.
They communicate in an indirect, stigmergic way, through
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the information they locally read from and write to the nodes.
The specific task of each FANT is to search for a minimum
delay path connecting its source and destination nodes. The
FANT creates a stack, pushing in its path and the traffic
conditions found. When an ant reaches a node that is already
in its memory, a cycle is detected and all the nodes until this
recurrent node are deleted from the ant’s memory stack. When
the destination is reached, the BANT controls the stack. It
pops the stack entries and follows the path in reverse . When
the source is reached, the ant is removed from the network.
Data packets are routed according to a stochastic decision
policy based on the information contained in the data-routing
tables. These tables are derived from the pheromone tables
used to route the ants: only the best next hops are in practice
retained in the data-routing tables. In this way data traffic is
concurrently spread over the best available multiple paths,
possibly obtaining an optimized utilization of network
resources and load balancing.

2. Ant Based Control (ABC) Routing: This is yet another
stigmergy based ant algorithm, similar to Antnet. The
similarity lies in the fact that the routing table stores the
probabilities instead of pheromone concentrations.
Probability based randomness of the ants’ path selection
favors the detection of new routes. The main difference from
Antnet algorithm is that ABC uses only a single class of
ants- forward ants (FANTs) [21]. These are initiated at regular
time intervals from every source to a random chosen
destination. On arriving at its destination, the ants die and
the information is updated in the pheromone table, and the
pheromone pointing to the previous node is increased. The
backward path for that ant is influenced and just the packets
travelling towards that ant’s source are benefitted by the
updated route. A second difference pertains to the calculation
of routing table updates, whose equations vary from those
of Antnet. Certain aspects which have to be taken care of are
the ‘ageing’ and ‘delaying’ of ants. To reduce ageing, the
ants are encouraged to take the shortest path; preventing
the ants from visiting heavily congested nodes reduces
delaying. Apart from this, freezing of pheromone trails can
be avoided by adding some noise to those paths.

3. AntHocNet: This is a reactive-proactive multipath
algorithm for routing in MANETs. It is not reasonable to
keep at the nodes, a complete topological description of the
network (even at the same hierarchical level) as it can be
done, in the most of the cases of wired networks. These
situations call for building and maintaining routing tables on
the basis of reactive strategies possibly supported by
proactive actions in order to continually refresh the routing
information that might quickly become out-of- date because
of the intrinsic dynamism of the network [22].

AntHocNet maintains routes only for the open data sessions
concentrating only on the pairs between which the data

sessions are taking place. This is done in a Reactive Route
Setup phase, where reactive forward ants are sent by the
source node to find multiple paths towards the destination
node. Backward ants are used to actually setup the route.
While the data session is open, paths are monitored,
maintained and improved proactively using different agents,
called the proactive forward ants. . In case of link failures,
nodes either try to locally repair paths, or send a warning to
their neighbors such that these can update their routing
tables.

4. Probabilistic Emergent Routing Algorithm (PERA):
This is an on-demand algorithm, where the ants are broadcast
towards the destination at the start of a data session. The
network is flooded with ants for the route discovery and
maintenance. The probabilities of the likelihood that a
neighbor will forward a packet to the given destination are
calculated and updated in the routing tables. Multiple paths
between source and destination are created. First of all,
neighbors are discovered using HELLO messages, but entries
are only inserted in the routing table after receiving a
backward ant from the destination node. Each neighbor
receives an equi-probable value for destination. This value
is increased as a backward ant comes from that node,
establishing a path towards destination. As ants are flooded,
the duplicate packets are avoided [13]. Only the greater
sequence number from the same previous hop is taken into
account. Forward ants with a lower sequence number are
dropped. Data packets can be routed according to the highest
probability in the routing table for the next hop.

5. Ant-Colony-based Routing Algorithm (ARA): During
route discovery an FANT is propagated through the network.
At every hop, each node calculates a pheromone value
depending on the number of hops the FANT has taken to
reach them. The nodes then forward the FANT to their
neighbors.  Once the destination is reached, it creates a
BANT, and returns it to the source. When the source receives
the BANT from the destination node, a route is found and
the data packet is disseminated. To maintain each route, each
time a data packet travels between intermediate nodes, the
pheromone value is increased. Otherwise the pheromone
value is decreased overtime until it expires [23]. To repair a
broken link, the nodes first check their routing table, and if
no route is found they inform their neighbors for an alternate
route. If the neighbors have a path available, they inform
their neighbors by backtracking. If the source node is reached
and no route is found, a new route discovery process is
initiated.

VII.   CONCLUSION: This paper reviews the various ant
routing techniques for mobile networks. Deriving inspiration
from nature to solve problems is the current trend in the field
of technology. Swarm intelligence seen in ants has made a
huge difference in wireless networks. Ant based routing
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protocols efficiently address the overheads of mobile
networks. The few ACO techniques reviewed in this paper
are AntNet, ABC, AntHocNet, ARA and PERA. The various
ACO techniques are successful in providing solutions to
the constraints of wireless networks namely topological
fluctuations, high error rates, low bandwidth, etc.
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DESIGN AND IMPLEMENTATION OF ARQ AND HYBRID ARQ PROTOCOLS FOR WIRE-
LESS CHANNELS USING BCH CODES
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Abstract —Automatic retransmission request (ARQ) is a feedback-based data link layer technique which enhances the
reliability of communication in fading channels. In this paper, we have discussed the performance features of ARQ protocols
for wireless channels and also compared their performance in terms of throughput efficiency. Further we have designed and
implemented a hybrid ARQ scheme for wireless channels for improving the performance of ARQ scheme using FEC scheme
(where BCH code is used as forward error correcting code).The designed hybrid-ARQ provide increase in the system throughput
efficiency and reliability of the system.

Keywords: ARQ, Wireless channels, Forward Error Control (FEC), Hybrid ARQ

I.INTRODUCTION: As we know that there are two catego-
ries of techniques for controlling the transmission   errors in
the data transmission systems. The forward error control
(FEC) scheme. Automatic-repeat-request (ARQ) scheme.

In an FEC system, an error correcting code is used. When
receiver detects the presence of error in a received vector it
attempts to determine error location and then corrects the
error .If exact locations of the errors are determined, the re-
ceived vector will be correctly decoded if receiver fails to
determine the exact locations of the errors, the received vec-
tor will be decoded incorrectly, and erroneous data will be
delivered to the user. Hence it is hard to achieve high system
reliability with FEC (because probability of decoding error is
much greater than prob. of undetected error).

In an ARQ system a code with good error detecting capability
is used. At the receiver syndrome of the received vector is
computed. If the syndrome is zero, the received vector is as-
sumed to be error free and is accepted by the receiver. At the
same time receiver notifies the transmitter via return channel
that the transmitted codeword has been successfully received.
If the syndrome is not zero, errors are detected in the received
vector. Then the transmitter is instructed, through the return
channel to retransmit the same codeword .This retransmis-
sion continues until the codeword is successfully received.
With this system erroneous data are delivered to the data
sink only if receiver fails to detect the presence of errors. If
proper linear code is used the probability of an undetected
error can be made very small. Hence ARQ is simple and pro-
vide high system reliability.

II. HYBRID ARQ SCHEME: The major advantage of ARQ
over FEC is that error detection requires simpler decoding
algorithms then the error correction. Hence ARQ is simple
and provide high system reliability. However the throughput
of ARQ systems falls rapidly with increase in channel error
rate.

System using FEC maintains constant throughput (equal to
the code rate R = k/n) regardless of channel error rate. But it is

difficult to achieve high system reliability using FEC, because
error correction requires complex decoding algorithms than
the error detection. Hence this makes decoding hard to imple-
ment and expensive. The drawbacks in both ARQ and FEC
could be overcome if two error control schemes are properly
combined. Such a combination of two basic error control
schemes is referred to as hybrid ARQ. A hybrid ARQ system
consists of an FEC subsystem contained in an ARQ system.

The function of the FEC subsystem is to reduce the frequency
of retransmission by correcting the error patterns that occurs
most frequently. This increases the system throughput. When
a less frequent error pattern occurs and is detected, the re-
ceiver requests for the retransmission rather then is passing
the unreliably decoded message to the user. This increases
the system reliability. As a result, a proper combination of
FEC and ARQ provides higher reliability than the FEC sys-
tem alone and a higher throughput than the system with ARQ
only. Furthermore, since the decoder is designed to correct a
small collection of error patterns, it can be simple.

III. Type- 1 Hybrid ARQ Protocol: A straightforward hybrid
ARQ scheme is to use a code, say an (n, k) linear code, that is
designed to simultaneously detect and correct errors. When
a received vector is   detected in error, the receiver first at-
tempt to locate and correct the errors. If the number of errors
(or the length of the error burst) is within the designed error
correcting capability of the code, the errors will be corrected
and the decoded message will be passed to the user or stored
in buffer until it is ready to be delivered. If an uncorrectable
error pattern is detected, the receiver rejects the received
vector and request for the retransmission. When the retrans-
mitted vector is received the receiver again attempts to cor-
rect the errors. If the decoding is not successful the, the
receiver again rejects the received vector and asks for an-
other retransmission. This error correction and retransmis-
sion process continues until the vector is successfully re-
ceived or decoded. This scheme is best suited for channels
where the level of noise and interference is fairly constant.
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For example, we can use the (1023, 923) BCH code in the
hybrid ARQ system.

This code has a very good error detecting and error correct-
ing capability. This code has a minimum distance of dmin=21 it
can be used for correcting five or fewer errors. If an error
pattern with five or fewer errors occurs it will be detected and
corrected. If an error pattern with more than 5 but less than 16
errors occurs, it will be detected and in this event receiver will
request for the retransmission of the erroneous vector.

IV. SIMULATION RESULTS: This section discusses the per-
formance factors and simulation results of different ARQ tech-
niques (including both basic ARQ and hybrid ARQ schemes).
These performance factors help to study how ARQ schemes
can be used for the different applications. The following per-
formance factors are considered.

1. Throughput efficiency (η)
2. Signal to Noise Ratio (SNR)

1. Throughput efficiency (η): Throughput efficiency is the
measure of performance of an ARQ system which is defined
as the ratio of average number of information code words
successfully accepted by the receiver per unit of time to the
total number of code words that could be transmitted per unit
of time. All three basic ARQ schemes achieve same reliability;
however they have different throughput efficiencies. From
the results obtained we can draw following conclusions

1. Throughput performance of Stop-and-wait ARQ protocol
is least than the continuous ARQ protocol because of the
ideal time spent in waiting for the acknowledgment for each
transmitted codeword. Stop-and-wait ARQ is basically de-
signed for use on half duplex channels.

2. Throughput performance of Go-back-N ARQ protocol is
greater than stop-and-wait ARQ protocol. This is mainly due
to the continuous transmission and retransmission of code
words from the transmitter. But it is less than the selective
repeat ARQ protocol because of the retransmission of the
many error free code words fallowing the codeword detected
in the error. Go-back-N ARQ is basically designed for use on
full duplex channels.

3. Throughput performance of Selective repeat ARQ protocol
is higher among the all ARQ schemes. This is because; here
only the code words which are detected in error are retrans-
mitted and throughput of Selective repeat ARQ does not de-
pend on the round trip delay.

4. Throughput performance of hybrid ARQ protocol is good
at higher values of SNR and at lower values of SNR the
throughput is nearly zero. (From 1db to 7.5db the throughput
is =0) This is because the errors introduced by the channel
are more then the error correcting capability of the code. Hence
we can conclude that hybrid ARQ protocol provide higher
throughput performance and higher system reliability then
the ARQ system alone.

2. Signal to Noise Ratio (SNR): The most direct factor that
affects the performance of the ARQ technique is the signal to
noise ratio. For a fixed received signal power, noise level can
be represented by the signal energy per bit to the noise power

spectral density )/( 0NEb As )/( 0NEb  increases, the
noise level decreases. Thus, the performance of the ARQ
technique improves or the bit error rate (BER) decreases as

)/( 0NEb increases. To analyse how the noise level affects
the performance of the ARQ technique, a number of simula-
tion tests were conducted and results are analysed.

Simulation results of basic ARQ schemes:

Fig: Comparison of all three basic ARQ schemes

Simulation results of Hybrid ARQ scheme using BCH
code

Fig: Simulation results obtained for hybrid ARQ
scheme using (1023, 923) BCH code with N=100.
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V.CONCLUSION: In many real time applications, ARQ tech-
niques are often preferred to FEC schemes since they offer a
simpler implementation (because error detection requires sim-
pler decoding algorithms than the error correction) and a higher
performance for moderate and high signal-to-noise ratios. At
the same time, ARQ techniques perform well on many types
of real channels for E.g. packet switching data n/w, computer
communication n/w and adapt in a satisfactory way to differ-
ent behaviours on the transmission channel.

The major advantage of ARQ over FEC is error detection re-
quire simpler decoding algorithms then the error correction
hence ARQ is simple and provide high system reliability. How-
ever their throughput falls rapidly with increase in channel
error rate. System using FEC maintains constant throughput
regardless of channel error rate. But it is difficult to achieve
high system reliability using FEC because error correction
require complex decoding algorithms than the error detection
hence this makes decoding hard to implement and expensive.

For improving the performance an ARQ scheme using FEC
scheme (where BCH code is used as forward error correcting
code) is designed. Such a combination of two basic error
control schemes is called as HYBRID ARQ SCHEME which
provide increase in the system throughput efficiency and re-
liability of the system. Hence from the obtained simulation
results we can conclude that hybrid ARQ protocol provide
higher throughput performance then the simple ARQ scheme
alone
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ABSTRACT: Information and communication technology (lCT) is a network facilitating agricultural and rural development
for sustainable livelihood of rural people. As a step towards building such a network for reaching technology to the small
holders, KVK, Bidar has pioneered for the first time in Kamataka to come out with an IT enabled service aiding instant
messaging to individual farmers, extension functionaries & NGO’s for extending agricultural information through SMS
alerts. The service comprises sending Short Message Service alerts on cellular phones in local language w.r.t various
agricultural technologies viz., weather forecast, disease forecast, market information, pest & disease management, human
nutrition and health etc. The service is also being used as a medium to send information on important trainings and other
programmes to the members of the Farmers’ Clubs and SHG network under the KVK.

The feedback from the users revealed that more than 40per cent of the farmers and 70.0 per cent of the extension personnel felt
that SMS through cell phone was cost effective,  convenient and helped in fast spreading of information among the farming
community. They also expressed that the SMS on pest and disease forecast helped in protecting their crops
(89~0 per cent), better management of animal health (70.0 per cent), weather forecast (64.0 per cent), agricultural practices
(93.0per cent) and nutrition & human health related tips (45.0 per cent). Currently 1500 farmers avail this service from KVK
Bidar. The number of farmers approaching to KVK has increased day by day and the organization expects more number of
subscribers in future.

Keywords: SMS, Weather forecast & Climate Change, Management, Sustainability,  Agriculture, NGO.
Meanings: Krishi - Agriculture, Sandesha - Message, KVK - Agriculture Information Centre
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INTRODUCTION: In India, Karnataka is bordered by the
Arabian sea to the west, Goa to the northwest, Maharashtra
to the north, Andhra Pradesh to the east, Tamil Nadu to the
south east and Kerala to the south west. The state covers an
area of74,122 sq mtrs (191,976 knr’), or 5.83per cent of
the total geographical area of India. It is the eighth largest
Indian state by area, the ninth largest by population and com-
prises 30 districts. Bidar district located in the northern most
part of Karnataka is one of the under developed regions. The
main occupation of the people in the district is agriculture
and related operations. There are two main seasons in which
agricultural practices are carried out. The two seasons are
Kharif and Rabi. Kharif season  commences from June and
the crops are harvested in September. Rabi season commences
from September and crops harvested in February. The main
food crops are jowar, paddy,  wheat, bajra, maize and pulses
mainly redgram, blackgram, greengram oilseeds like soyabean,
groundnut and Sugarcane, Ginger, Cotton, are the cash
crops.(www.kar.nic.in, www.indiaagristat.com )

Krishi Vigyan Kendra (KVK), Bidar was established during
the 1985 and comes in the North Eastern Transitional Zone
(NETZ), which is smallest of the agro-climatic zones of
Karnataka state with a geographical area of 8.71 lakh ha. Out
which 5.86 lakh ha is under cultivation (www.icar.org.in).This
zone comprises of all the five talukas of Bidar district and
Aland and Chincholi of Gulbarga district. This zone receives
a fairly well distributed rainfall of about 870 mm from June to
October. This distribution facilitates taking up of two crops
(i.e., Kharif and rabi in certain parts of the zone. On an aver-
age the mean daily maximum and minimum temperatures are
36.4°C and 20.80 C respectively. The relative humidity on an
average varies between 48 and 90 per cent.

Information and communication technology (lCT) is a net-
work facilitating agricultural and rural development for sus-
tainable livelihood of rural people (Bhavanani et.al 2008). IT
has touched every possible field in the world and agriculture
is no exception. The role of  Information Technology to de-
velop agricultural research, education and extension to im-
prove quality of life in rural area is well established. IT can
help an average Indian farmer to get relevant information re-
garding agro-inputs, crop production technologies, agro pro-
cessing, market support, agro-finance and management of
farm agri-business (De silva et al 2008). The agricultural ex-
tension mechanism is becoming dependent on IT to provide
appropriate and location specific technologies for the farm-
ers to furnish timely and proficient advice to the farmers. The
present means of media like newspapers, radio, television,
theaters, advertising, literatures, computer networks, tele-
phone, satellite-mediated communication etc. have a wide
impact on our daily life. These play an important role in com-
munication of any kind of message and information from any
place to anywhere. The farmer needs multi media based infor-
mation support to enhance their knowledge level. Consider-

ing the high demand from the farming community KVK (Ag-
riculture information centre) has started the mobile-
based agri information service i.e Krishi Sandesha for the
farmers in Bidar district. Mobile phones can be used as an
effective tool for providing location specific services (Ahmed
& Laurent, 2009). Especially it has more relevance in agricul-
tural development, where locations specific advisory and
other services are very critical. It can be used as an effective
tool for reaching the unreached. The objective of the service
is to provide right information to the  right people at the right
time, which would reduce the information gap among the
farming community and help them to take right decision. The
target group of this initiative is farmers, farm women, agri-
entrepreneurs, agriculture extension workers, NGO’s etc.,

OBJECTIVES:
1. Using SMS as an important leT tool to update farming
community on improved agricultural practices.

METHODOLOGY : Short Message Service (SMS) is defined
as the transmission of short text messages to and from a
mobile phone, fax machine, internet and / or IP address. Mes-
sages must be no longer than 160 alpha-numeric characters
and contain no images or graphics. SMS service is growing
as a phenomenon and more than 70per cent of the farming
community have access to mobile phones in which more than
47per cent know how to operate SMS in there mobile  phones
(T.Ramayah etal, 2006)

The procedure adopted to send agriculture information via
SMS is unique in many ways. This is an integrated platform
for delivering agriculture based information for the
farming community. The entire content and service is super-
vised and managed by the team of qualified agricultural pro-
fessional. The steps involved for registering to Krishi
Sandesha include:

Step - I: The beneficiaries need to send SMS in the following
format on<space>kvkbidar and send it to 9870807070.
Step - 2: Confirm your registration
Once you send the SMS, you receive an acknowledgement
message that you are subscribed for KVK, Bidar and get
daily messages. Once you confirm, your number is registered
to the Krishi Sandesha, which is a mobile based agricultural
information service. A total number of 1500 subscribers have
registered in a period of 22 months of KVK SMS service. A
suitable questionnaire was developed and used to collect
the information from the subscribers (Kumar et ai, 2006).

The service was initiated from July 23, 2009, it was a boon for
hundreds and thousands of farmers around the KVK within
Bidar district. Currently 1500 farmers avail this service from
KVK, Bidar free of cost. All registered farmers who are hav-
ing cellular mobile handsets supporting all major GSMlCDMA
networks compatible for devnagari Unicode fonts
within the country receive this from KVK without incurring
any cost. The KVK bears all costs of sending the SMS across
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all the registered farmers having cell phones.

In continuing with the KVK’s efforts in dissemination of agri-
culture technological information, the KVK further started
the kannada (local language of Karnataka, India) based
SMS text delivery for the cellular handset users within the
district.

Precautions for Subscribers:
1. The mobile handset should support devnagari Unicode
font.
2. The handset can be from any network GSMlCDMA
3. Set a different receiving ringtone for SMS from KVK, Bidar
so that an immediate attention by the KVK alert can be drawn
and identified from various other advertisement based SMS
deliveries.

RESULTS & DISCUSSIONS
Krishi sandesha delivers several mobile based agriculture in-
formation service as text on the farmers mobile. This has made
several achievements introducing the following mobile based
services for the farming community.

1. Weather Information: This service is a novel concept which
helps the farmers in exploring the intricate details of weather
of a particular location. The farmer can avail the details like

rainfall, maximum & minimum temperature, maximum relative
humidity of the district on the current day. The source of all
weather information is from Indian Meteorological Depart-
ment (IMD) on daily basis.

2. Agriculture operations & Crop management: This unique
service is a breakthrough to all the concerns of the farmers.
Through this facility the farmers got a comprehensive knowl-
edge of the different agricultural operations and crop man-
agement activities which were to be carried out at that time.

3. Information on the availability of Planting materials: In-
formation on availability of quality planting material in KYK
was the primary information requirement for the farmers. Us-
ing this service, the farmers can get information on the avail-
ability of various planting material with different varieties in
their mobiles. This has helped the farmers to procure the
quality planting materials.

4. Market information : This service is a boon to farming
community. By getting the details about the market informa-
tion of the district or their concerned market, the farmers got
good rates for their harvested crops.

The service was also used as a medium to send information
on important trainings and other programmes to the members
of the farmers clubs and Self Help Group (SHG) network un-
der the KVK.

TABLE - 1 : PROFILE OF THE RESPONDENTS
(N=1500)

Category Frequency Per cent age (%)
Age
20-30 265 18
31-40 407 27
41-50 478 32
51 & above 350 23
Gender
Male 1200 80
Female 300 20
Literacy
Primary 628 42
High School 380 25
Secondary 215 14
PUC & above 174 12
Graduates 87 6
Graduates & above 16 1

Table- 1 describes the general profile of the respondents.
Majority of the farmers who subscribed to KVK SMS service
were in the range of 41 - 50 years followed by 31-40 year  age
group. Only 18 per cent of the respondents aged between 20-
30 years subscribed to this service. Out of 1500 agriculturists
majority were male respondents. The education level of the
respondents was below graduation, majority had primary and
secondary school education.
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TABLE-2: SOURCES OF COLLECTING THE INFORMA-
TION BEFORE SUBSCRIBING TO KRISm SANDESHA

(N=1500)
Sources Frequency Per cent age (%)
Radio 625 42
TV 230 16
NewsQaper 85 6
Department of Agriculture 154 10
Raitha sampark kendras (RSK) 273 18
Extension worker 133 8

The sources used for collecting the information related to
agriculture has been summarized in table-2. Radio was the
major source of information, followed by raitha sampark
kendras (agriculture information centres established by de-
partment of agriculture). Only 16per cent of  the respondents
accessed to agriculture information through television. One
tenth of the respondents visited and collected the informa-
tion from agriculture department. As the literacy level among
the respondents was low, very less per cent of them were able
to get the information from newspapers.
TABLE -3: REASONS FOR SUBSCRIBING TO KRISHI

SANDESHA         (N=1500)
Reasons for subscription Per cent age of respondents
No Cost 100
User friendly 65
Easily accessible 83
A vailable in local language 97
Crop based 99
Timely advice / service 75

Results of the table - 3 connotated that cent per cent of the
respondents subscribed to KVK SMS service i.e Krishi
sandesha as it was free of cost. About 99 per cent of them
used this service because it was crop based and 97 per cent,
83 per cent, 75 per cent, 65 per cent of the people subscribed
the krishi sandesha service due to availability in local lan-
guage, easy accessibility, timely service and user friendliness
of the service respectively.
TABLE - 4 : TIME OF ACCESSING THE RECEIVED SMS

BY THE  RESPONDENTS                      (N=1500)

Time Per cent age of respondents
Immediately after receiving
the SMS 47
At the end of the day 29
After completion of their
entire day work 16
Next day 8

The perusal of table table - 4 describes the time of accessibil-
ity of the received SMS by the respondents. Majority (47 per

cent) responded that they read the SMS immediately after
receiving, whereas, 29 per cent of the respondents read at the
end of the day. Very few i.e 16 per cent go through the SMS
after completion of their entire works and only 8 per cent read
on the next day.
TABLE - 5: CATEGORY WISE DISTRIBUTION OF SMS

SMS Category Per cent age of respondents
benefited

Crop protection 89
Animal health management 70
Weather forecast 64
Nutrition & Health aspects 45
Agricultural practices 93

* Multiple responses possible
Majority i.e 93 per cent of the respondents got benefited
from SMS on agricultural practices. Eighty nine per cent of
the respondents could protect their crops from pest and dis-
eases in time. More than half of the respondents expressed
that they were able to manage animal health and had proper
information on weather forecast. Forty five per cent of the
respondents opined that nutrition and health tips were ben-
eficial.
SUMMARY & CONCLUSION
The feedback from the users revealed that more than 40per
cent of the farmers and 70.0 per cent of the extension person-
nel felt that SMS through cell phone was cost effective,
convenient and helped in fast spreading of information among
the farming community. They also expressed that the SMS
on pest and disease forecast helped in protecting their crops
(89.0 per cent), better management of animal health (70.0 per
cent), weather forecast (64.0 per cent), agricultural practices
(93.0per cent) and nutrition & human health related tips (45.0
per cent). The service has been well appreciated and accepted
by the farmers, who expressed that such a service by the
KVK is the nick of time whenfarmers have their crops ready
for market. The number of farmers coming to KVK has grown
day by day and the KVK expects to add more number of
subscribers in future.

The service of supplying the agriculture information through
short SMS certainly saves time, energy and the cost involved
in collecting the information. The crop based, weather fore-
casts, market price of agriculture commodities etc have ben-
efited the farmers at large.

IMPLICATIONS AND RECOMMENDATIONS
Information technology has touched every possible field and
agriculture is one such  field where IT plays a major role.
Farmers will be largely benefitted by receiving crop
specific, location specific remedies / solutions through SMS.
Agriculture related SMS is a quick solution to many of the
farmers problem. It can emerge as quick and easy method of
extension service and has lot of scope. SMS’s in vernacular
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languages will be good initiative and helps the less educated
farmers.

This service can be extended to many target groups of banks
and government sectors, beneficiaries of various projects etc.
the peoples participation in various trainings, meetings,
seminars, programmes can be increased to some extent to
derive the benefits of the programme.
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Abstract: Bioethanol can be used as an additive in fuels and can reduce the greenhouse gas emissions. Bioethanol produced
from starchy material has led to unfavorable carbon balance and conflicted with food production. On other hand, lignocel-
lulosic biomass is expected to be excellent feedstock for ethanol production, but associated with several problems related to
processing of it. There are attempts to genetically engineer good ethanol producing microorganisms to give them the ability
to grow on cellulose. The low ethanol yields and lack of robustness are the major constrains for technological commercial-
ization. Hypocrea jecorina is the main industrial source of cellulases and hemicellulases. This review summarie current
understanding about how cellulase biosynthesis is regulated, and the recent approaches and suitable genetic engineering
strategies for facilitating the targeted improvement in cellulase production.

Keywords: Bioethanol, Hypocrea jecorina, Lignocellulose, Molecular engineering, Pathway regulation.

Introduction:In last few years, rising prices of petroleum prod-
ucts and resulting environmental concerns due to climate
change have diverted the interest of scientific community
towards biofuels production. Being a renewable source,
biofuels can substitute fossil fuels, which is one of the major
causes of greenhouse gas emission. Brazil and the USA are
the major biofuels producing countries that accounts about
85% of world production. Presently, very few biofuels are
produced on an industrial scale, such as bioethanol produced
from sugarcane and maize, and biodiesel produced from soy-
beans.

Although, biofuels have can substantially reduce greenhouse
gas emissions, they have also been heavily criticized due to
increased need of high-quality agricultural land and fertilizer,
which has been associated with global warming and ground-
water contamination. A solution to these problems could be
second generation biofuels, like bioethanol production from
cellulose. Second generation biofuel has a much better eco-
balance, as they do not compete with food production. Cellu-

lose is readily available at low costs. The main problem for
industrial large scale production of bioethanol form cellulo-
sic biomass is the absence of affordable technology to con-
vert it efficiently. Hence, researchers are involved in devel-
opment new technologies that uses engineered microorgan-
isms that can convert cellulose to ethanol directly (Hill, 2007;
Zah, Böni et al., 2007).

In this paper, the various molecular genetic engineering ap-
proaches to develop recombinant microbes for effective pro-
cessing of cellulose to produce ethanol have been discussed.

Lignocellulosic Biomass: Being the most abundant polymer
in the world, lignocellulosic biomass accounts about 50% of
the total biomass in the world (Sanchez and Cardona, 2008).
The β-(1,4)-linked glucose polymer cellulose is a product of
the utilisation of solar energy and carbon dioxide by plants
and exhibits an annual production of about 7.2 × 1010 tons. It
forms unbranched chains, consisting of several thousand
glucose molecules that are packed to microfibrils. The result-
ing crystalline structure becomes very difficult to degrade.
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The enzyme called cellulases is actively involved in cellulose
breakdown and produced by many microorganisms for which
cellulose is a major source of energy (reducing sugar). Fur-
thermore, the cellulose fibers are embedded in a matrix of other
structural polymers such as hemicellulose and lignin. Hemi-
celluloses are consist of polysaccharides made up from non-
glucose sugars, in which β-1,4-linked xylans and β- mannans
make up the major portions. Hemicellulose is the second most
abundant polymer in the world as it forms 20-35% of the plant
dry weight. Lignin is a complex macromolecule that is made of
three different types of phenolic monomers, p-coumaryl alco-
hol, coniferyl alcohol and sinapyl alcohol. It is the most recal-
citrant substance for which currently there are no processing
methods available to make it suitable for fermentation (Chang,
2007).

Cellulases are classified into two broad categories, such as
cellobiohydrolases, it cleaves the cellobiose residues con-
secutively from the ends of the cellulose chains, and
endoglucanases that break the β-glycosidic bonds in the cel-
lulose chain. The member of this system act synergistically
and efficiently hydrolyses cellulose to soluble oligosaccha-
rides.

Technological challenges in bioethanol production: Currently,
grains from starchy crops or sugarcane are the major feed-
stock for production of bio-ethanol. As this kind of feedstock
is essentially food, bio-fuel production from it has attracted
criticism due to rising food prices and the global food short-
age. Furthermore, the ethanol production from grains like corn
has several important environmental impacts, including the
soil erosion, loss of biodiversity, and high volatile organic
compound pollution.

In the near future, being considered for large scale produc-
tion, lignocellulosic biomass is one of the important alterna-
tives for bioethanol production and is expected to be major
feedstocks for biofuel production. Although substantial
progress in cellulosic ethanol production has been made, there
are many challenges remain to be overcome, such as:
1)  Development of hydrolysis process step that can be more
suitable and economically viable. This step involves the use
of enzymes (cellulase) that converts the cellulose in sugars,
and such enzymes costs very high if they are used for com-
mercial utilization;
2)  High energy consumption for biomass pretreatment re-
mains a challenge;
3) There is a great need for improvement in the conversion
rate and yield of hemicellulose sugars;
4)  One of the key challenges for commercial production of
bioethanol form cellulosic biomass is process scale-up;
5) There is an unavailability of capital equipment required for
commercial demonstrations of some technologies, such as
steam explosion;
6)  Selection of efficient pretreatment technologies for the

recovery of pretreatment chemicals and wastewater treatment
are also important issues (Wu et al., 2009; Zhu and Pan, 2010;
Souza, 2006).

There is a need for major research efforts to use cellulose for
ethanol production in large scale and in a competitive level.
Research efforts should be directed towards the develop-
ment of more efficient technologies for the lignocellulose bio-
mass pre-treatment, like the application of new, engineered
enzyme systems for cellulose hydrolysis. Similarly, the de-
velopment of microorganisms that can metabolize all pentose
and hexose sugars and simultaneously withstand the stress
imposed by the process inhibitors is essential. Maintaining
stable performance of genetically modified microorganisms
in fermentation operations and integration of optimal condi-
tions in a economic system for ethanol production in com-
mercial scale are also important (Margeot et al., 2009; Prasad
et al., 2007).

Molecular engineering approaches for bioethanol produc-
tion: Molecular genetic methods into such improvement
programme, for example, by manipulating inducer forming
pathways, signaling cascades and/or activation of transcrip-
tion of the cellulase genes forms new potential ways (Fig. 1).

Fig. 1. Molecular engineering strategies to enhance the
microbial cellulase enzyme production for technological

commercialization and industrial use

Regulation of cellulase biosynthesis by the natural substrate
cellulose: The prime function of cellulases is hydrolysis of
cellulose. In some cases, for example H. jecorina, cellulases
are adaptive enzymes. Their transcripts are formed only dur-
ing the growth of microbe on cellulosic materials. Cellulose is
the natural inducer for the accumulation of such enzymes,
but due to its insoluble nature it cannot traverse the cell
membrane to initiate cellulase production. The possibilities
for formation of a low molecular weight and soluble inducer
from cellulose have been explored. Studies have identified
the formation of low basal level of cellulases, such as CEL7A
and CEL6A that can start the degradation of cellulose and
thereby release small amounts of oligosaccharides, which
further induces cellulase biosynthesis (El-Gogary et al., 1989;
Carle et al., 1997) (Fig. 2). Foreman et al. (2003) observed the
moderate expression of the mRNA of cel5b during growth of
microbes on glycerol, glucose, sophorose and lactose that
further intensifies by cellulose. The overexpression of these
genes (cel5b, cel7a and cel6a) in microorganisms, such as
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H. jecorina, may enhance the synthesis of cellulase enzymes.

Fig. 2. The initiation of cellular process for oligomerization
of cellulose polymers and changed expression levels of

genes involved in it

Enzymes for primary attack on cellulose: Another approach
for improving cellulase production can be an engineering the
expression level of conidial cel6a. The conidia of H. jecorina
show surface-bound cellulolytic activity that is very impor-
tant for conidial germination on cellulose (Kubicek et al., 1988;
Messner et al., 1991). Interestingly, CEL6A is the predomi-
nant cellulase on the conidia. Over expression of cel6a gene
through multiple copy introduction of gene has shown an
enhanced secretion of both CEL7A and CEL6A on cellulose
in H. jecorina (Messner et al., 1991). On other hand, the knock-
out a cel6a has resulted in a pronounced lag in growth on
cellulose and cellulase formation (Seiboth et al., 1997). Seiboth
et al. (1997) reported the major role of cel6a in the primary
attack on cellulose through comparative studies on isogenic
strains in which the corresponding genes of the main cellu-
lases (cel6a, cel7a, cel7b, cel5a) had been deleted. A strain
in which both the cellobiohydrolases cel6a and cel7a had
been deleted, however, was unable to initiate growth on cel-
lulose. All together, above studies significantly supports the
role of CEL6A and other conidial-bound cellulases, CEL5A,
as inducer of cellulases.

Inducer of cellulases: The β-1,2-diglucoside sophorose, origi-
nally isolated from culture fluids of H. jecorina (Mandels et
al., 1962) and also been formed during growth of H. jecorina
on cellobiose (Gritzali and Brown, 1979), and after hydrolysis
of cellulose with the H. jecorina cellulase system by
transglycosylation (Vaheri et al., 1979), is the most strong
inducer of cellulase. The induction of cellulase activity by
sophorose is influenced by various parameters, such as its
concentration and rate of uptake (Sternberg and Mandels,
1980). Sophorose is taken up by a cellobiose permease that
also transports several cellooligosaccharides cross the cell
wall (Kubicek et al., 1993). Sophorose is utilized in two differ-
ent pathways viz., a catabolic pathway that has a high capac-
ity but low affinity for sophorose and a cellulase inducing
pathway having a lower capacity but higher affinity for
sophorose (Loewenberg and Chapman, 1977). The high affin-
ity of cellulase inducing pathway for inducer like sophorose
might be the reason for increased levels of cellulolytic en-

zymes. The identification and characterization of new inducer
molecules is expected to further improve cellulase synthesiz-
ing potential for industrial use.

Transcriptional regulation of cellulase gene expression: The
genes coding for cellulase are under tight regulation of the
respective promoters (Foreman et al., 2003). In the past 10
years, a major effort has been done for identification of genes
involved in transcriptional regulation of cellulase gene ex-
pression. The studies have uncovered three transcriptional
activators viz., XYR1, ACE2 and the HAP2/3/5 complex that
positively regulates the cellulase gene expression. Similarly,
the two repressors of cellulase gene expression (ACE1 and
the carbon catabolite repressor CRE1) have also been identi-
fied.

The XYR1 (xylanase regulator 1) is a zinc binuclear cluster
protein that binds to a GGCTAA-motif. It is the general main
activator of cellulase and hemicellulase gene expression
(Stricker et al., 2006). The removal of xyr1 activity resulted in
reduced level of cellulase induction on cellulose and
sophorose, proving its essential role in the induction pro-
cess (Stricker et al., 2006). Another cellulase activator ACE2
also belongs to the class of zinc binuclear cluster proteins
that are found exclusively in fungi. Deletion of the ace2 gene
has shown lowered induction kinetics of cellulase mRNAs
and 30% to 70% reduced cellulase activity during growth on
cellulose (Stricker et al., 2008). The mammalian NF-Y complex
containing NF-YA, NFYB and NF-YC are orthologues of
HAP2, HAP3 and HAP5, respectively. They contain a his-
tone fold motif, a structural feature of histones suggesting
their involvement in the organization of the chromatin struc-
ture through the action of acetyltransferases that may play a
role in the local disruption of nucleosomes (Linhoff et al.,
1997).

ACE1 contains three Cys2His2-type zinc fingers and binds
to the core sequence 5'-AGGCA scattered along the cel7a
promoter (Saloheimo et al., 2000). The absence of ace1 has
resulted in an increase in expression of all the main cellulase
and hemicellulase genes in sophorose and cellulose-induced
cultures (Aro et al., 2003). Carbon catabolite repression speci-
fies a transcriptional regulation controlling the preferential
use of substrates such as D-glucose or other monosaccha-
rides whose catabolism provides a high yield of ATP. The
removal of carbon catabolite repression by classical mutagen-
esis combined with selection for 2-desoxyglucose resistance
has been attempted for engineering cellulase production
(Sheir-Neiss and Montenecourt, 1984; Durand et al., 1988).
The development of recombinant organisms overexpressing
positive regulators of cellulase genes or knockdown of re-
pressor genes using advanced molecular genetic engineer-
ing techniques would be a promising approach for large scale
cellulase production.

Strategies used for development of recombinant microbes
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The noncellulolytic organisms, such as S. cerevisiae, Z.
mobilis and Escherichia coli, have been used for introduc-
tion of cellulotytic activities using recombinant strategies.
Being robust in nature for their cellulolytic activity, their suit-
ability for industrial processes and other industrial applica-
tions has been proved. The challenge now is to make them to
express a functional cellulase and enable them to grow on
cellulosic biomass. Due to complex nature of cellulase sys-
tems, it is still very difficult to achieve the goal of over expres-
sion of it in native microbes or introduction of it in new ge-
netic background. A lot of work has been initiated in this field,
and it is still progressing.

Naturally S. cerevisiae cannot ferment pentoses. The use of
recombinant technologies has resulted in development of
functional Piromyces sp. xylose isomerase strains that can
ferment xylose and arabinose. The introduction of Aspergil-
lus aculeatus glucosidase gene into the yeast’s genome has
resulted in the development of recombinant yeast strain that
can efficiently ferment xylose and cellobiose (Katahira and
Mizuike, 2006). The repression of preferential use of glucose
resulted in the repression of genes that control the metabo-
lism of alternative carbon sources. Hence, the deregulation of
glucose repression mechanism is essential to achieve high
ethanol yields by using all the available hexoses and pen-
toses (van and Lynd, 2007).

Fujita and Ito (2004) developed a S. cerevisiae strain that
expresses an endoglucanase II and a cellobiohydrolase II from
Trichoderma reesei and a glucosidase-1 from A. aculeatus.
The use of such recombinant yeast strain resulted in an etha-
nol procution of 3 g/L within 40 h of fermentation. Den and
Rose (2007) developed a strain containing an endoglucanase
of T. reesei and a glucosidase of Saccharomycopsis fibuligera
that could reached an ethanol titer of 1 g/L. The quantum of
ethanol production is still very low compared to the 26 g/L
that can be produced by C. thermocellum naturally. The stud-
ies have indicated that elimination of glycerol formation could
increase the ethanol yield by more than 10%. Various suc-
cessful attempts have been made to reduce glycerol forma-
tion, but they have not been tested for their potentialities in
industrial applications (Nevoigt, 2008).

There have been successful attempts to improve the resis-
tance to inhibitory byproducts produced during pretreatment
by metabolical engineering. It is very difficult to achieve the
multiple tolerances that are needed in this respect with ratio-
nal genetic engineering strategies. The evolutionary engi-
neering and natural selection can be a promising approach
for developing multistress tolerant strains (Cakar and Seker,
2005). Attfield and Bell developed a native S. cerevisiae strain
that can grow on xylose as sole carbon source using only
natural selection and breeding (Attfield and Bell, 2006).

Biofuel production in India: The tag of developing country
and a huge energy demand, where India stands at fifth posi-

tion in energy consumption in the world, has forced country
to depend on other countries for oil. Ethanol production of
India is ranked 4th largest in the world. However, the
production capacity of India is much more than its actual pro-
duction. The biodiesel production in India is in its initial phase
and the commercial production is still waiting for a start. The
densities of raw materials for biodiesel production are high but
it is lacking in production and plantation of raw material such
as, Jatropha for biodiesel production. Government primary
objectives for biofuels industry are environmental factors
along with diversity and security of energy supply of en-
ergy. This is working as the primary driving force for the in-
dustry growth. Expanded biofuels production has the poten-
tial to create new opportunities for sustaining the rural de-
velopment in a market-orientated common agricultural sec-
tor.

India has land area of approximately 329 mha, out of which
150 mha of land area in India is uncultivable and around 90
mha. It is considered as wasteland. The arid region of India
covers 3,17,090 km2 area spread over seven states (Rajasthan,
Gujarat, Haryana, Maharashtra, Karnataka, Andhra Pradesh
and portions of Jammu and Kashmir). Ninety percent of arid
region about 2,85,580 km2 is confined to north west India,
covering most of the western Rajasthan, part of Gujarat and
small portions of Punjab and Haryana. Wastelands in the
country include the degraded forest, overgrazed revenue
wasteland, ravines, hilly slopes, eroded valleys, drought
stricken pastures, over irrigated ‘Usar’ and ‘Khar’ soils and
water-logged marshy lands. Biofuel production in India de-
pends on selection of plant species based on agro-climatic
zones and its cultivation techniques. An integrated approach
is needed to colonize wastelands for the production of bio-
fuels. A three tier system has been proposed that consisting
of energy plantation with :- (I) Short rotation trees, such as
Acacia tortilis (Forsk) Hayne, Albizia lebbeck (L)Wild, Aca-
cia nilotica (L) Del, Prosopis cinerraria (L) Druce, Cassia
siamea Lam, Holoptelia integrifolia (Roxb.) Planch, Acacia
leucophloea (Roxb.) Wild, Tecomella undulata, Prosopis
juliflora, Pithocellobium dulce, Azardirachta indica,
Dalbergia sisso, Parkinsonia aculeata, (II) Hydrocarbon
Yielding Plants, like Euphorbia lathyris Linn, Euphorbia
triculli Linn, Euphorbia antisyphilitica Zucc, Euphorbia
caudicifolia Haines, Euphorbia nerifolia Linn, Pedilanthus
tithymaloides Linn, Calotropis procera, Calotropis gigantea
and (III) Non edible oil yielding plants, such as Jatropha
curcas L., Simmondsia chinensis (Link) schneid, Pongamia
pinnata (L) Pieerre, Salvadora persica (IV) High molecular
weight hydrocarbon yielding plant: Parthenium arginatum
linn.

Controversy related to the ethanol as a biofuel: There are
some issues related to bio-ethanol production such as, (1)
the cost to taxpayers for ethanol subsidies, (2) the cost of
ethanol per mile for the consumer, (some experts reported
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that ethanol is more expensive per mile than a gallon of gaso-
line), (3) ethanol is often more expensive than gasoline if the
ethanol is purchased outside of the Midwest, (4) environ-
mental concerns focused especially on admissions in the etha-
nol production process, (5) the amount of net emission sav-
ings (emissions caused by the use of petroleum-based fuels
to farm the corn and produce the ethanol may be greater than
the emissions saved using ethanol as an alternative fuel).
Pros and Cons in biofuel production

Pros Cons
Renewable: Ethanol is a Greenhouse gas emission:
renewable fuel that comes While ethanol use is beneficial
from agricultural crops. It  for the environment, an article
takes only six months to in BioScience suggests that
grow and harvest a crop the greenhouse gasses
such as corn which can be emitted during production of
converted to ethanol. the fuel cancels out that

effect.
No special vehicle needed: Sustainability: According to
Ethanol can be used by all the Union of Concerned
gasoline vehicles in the Scientists, many of the crops
United States in concentrat grown for ethanol are not done
ions up to about 10%. With so in a sustainable manner,
slight alterations, former gas resulting in habitat
oline vehicles can run on destruction and loss of
ethanol blends as high as valuable food supply
85%. Ethanol provides lower resources.
vehicle emissions without
the need to purchase a
hybrid vehicle.
Reduces fossil fuel imports: Land use: Ethanol requires
The use of ethanol can reduce significant use of land
the use of gasoline. A reduction resources to grow enough
in the use of gasoline crops for production. Many
reduces some of the depend experts express concern this
ence on foreign powers for could take away from food
fossil fuels. supply.
Reduces air pollution: Eth Price: Ethanol can be more
anol reduces the amount expensive than conventional
of carbon monoxide and gasoline on the West Coast
other ground-level toxic and East Coast.
air pollutants as compared to
conventional unleaded gas
oline by about 10 to 30 per
cent. It has also reduced
smog forming emissions by
 about one quarter since 1990.
Domestic: Crops such as Energy level: Ethanol
corn and sugar cane can be contains less energy than
grown and produced into gasoline. A car won’t go as far
ethanol in the United States. on a gallon of ethanol as it

would on a gallon of
conventional gasoline.

Cost-effective production:
Ethanol is relatively inexpe
nsive to process.
Boosts effectiveness of
gasoline: Ethanol can help
prevent engine knocking, and
it increases gasoline’s lubricity
Supports rural economies:
Ethanol production increases
jobs due to plant construction,
operations, and maintenance.
Most ethanol plants are in
rural communities.
Increases local and state
tax revenue: The American
Coalition for Ethanol estimates
production will increase local
and state tax revenue by
about $1.2 million per year.

Conclusion: Bioethanol production from lignocellulosic bio-
mass has a great potential as an environmentally sustainable
alternative to conventional fuels. In future, to meet the in-
creasing demand for biofuels, the development of process-
ing techniques that can produce ethanol at lower costs is
essential. The development of recombinant microorganisms
that can convert lignocellulosic biomass into ethanol effi-
ciently and commercially is important milestone in the scien-
tific development. Wherein, evolutionary techniques can re-
plenish rational genetic engineering to achieve this difficult
task. The development of naturally cellulolytic microorgan-
isms could be resumed to improve our understanding of cel-
lulase enzymes. The current understanding of the process,
as outlined in this review, will form a useful framework for
genomic and transcriptomic analyses. Identification of addi-
tional cellular levels, bottlenecks and regulatory loops for
cellulase production in microorganisms like H. jecorina will
improve our knowledge that could then give back inputs to
the recombinant strategy.
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EFFECT OF CLIMATE CHANGE ON PLANT BIODIVERSITY
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ABSTRACT: Long-term change in the average weather patterns over a specific region, over a significant period of time is
referred as climate change. Changing climatic variables relevant to the function and distribution of plants include increasing
CO2 concentrations, increasing global temperatures, altered precipitation patterns, and changes in the pattern of extreme
weather events such as cyclones, fires or storms. If climatic factors such as temperature and precipitation change in a region
beyond the tolerance of a species. Changes in the suitability of a habitat for a species drive distributional changes by not
only changing the area that a species can physiologically tolerate, but how effectively it can compete with other plants
within this area. Changes in community composition are therefore also an expected product of climate change. The timing
of phenological events such as flowering is often related to environmental variables such as temperature. These changes
have the potential to lead to the asynchrony between species, or to change competition between plants. Species respond in
very different ways to climate change. Variation in the distribution, phenology and abundance of species will lead to
inevitable changes in the relative abundance of species and their interactions. These changes will flow on to affect the
structure and function of ecosystems.

Biodiversity is the part of nature which includes the difference in genes among the individuals of a species, the variety and
richness of all the plant and animal species at different scales in space, locally in a region, in the country and the world and
various types of ecosystems, both terrestrial and aquatic within a defined area. Biodiversity deals with the degree of nature’s
variety in the biosphere.

Types of biodiversity
1. Genetic diversity - the genetic variability within a species.
2. Species diversity - the variety of species within a
community
3. Ecosystem diversity - the organization of species in an
area into distinctive plant and animal communities.

In general, the term biodiversity given to the variety of life
on Earth provides, through its expression as ecosystems,
goods and services that sustain our lives. Human pressures
on ecosystems are causing changes and losses at rates not
seen historically. People are changing ecosystems more
rapidly and more extensively than over any other period in
human history. Climate change adds yet another pressure on
natural ecosystems.

Climate Change refers to a long-term change in the average
weather patterns over a specific region, over a significant
period of time.

In the atmosphere, gases such as water vapour, carbon
dioxide, ozone, and methane act like the glass roof of a
greenhouse by trapping heat and warming the planet. These
gases are called greenhouse gases. The natural levels of
these gases are being supplemented by emissions resulting
from human activities, such as the burning of fossil fuels,
farming activities and land-use changes. As a result, the
Earth’s surface and lower atmosphere are warming. Even small
rises in temperature are accompanied by many other changes.
Rising levels of greenhouse gases are already changing the
climate.

The links between biodiversity and climate change run both
ways: biodiversity is threatened by climate change, but

proper management of biodiversity can reduce the impacts
of climate change.

Environmental conditions play a key role in defining the
function and distribution of plants, in combination with other
factors. Changes in climate had enormous impacts on plant
diversity patterns in the past and are seen as having
significant current impacts. It is predicted that climate change
will remain one of the major drivers of biodiversity patterns
in the future.

One third of the world’s land area is used for food production
and agricultural ecosystems can be found in almost every
part of the world. As such, the impacts of climate change on
agricultural biodiversity will be extensive and varied.

Rapid population growth has led to a change from traditional
to intensive agricultural systems. About 7,000 plant species
have been cultivated for food since agriculture began about
12,000 years ago. Today, however, only about 15 plant species
and eight animal species supply 90% of our food. Many
traits incorporated into these modern crop varieties were
introduced from wild relatives, improving their productivity
and tolerance to pests, disease and difficult growing
conditions. Wild relatives of food crops are considered an
insurance policy for the future, as they can be used to breed
new varieties that can cope with the changing conditions.

Unfortunately, many wild races of staple food crops are
endangered. For example, one quarter of all wild potato
species are predicted to die out within 50 years, which could
make it difficult for future plant breeders to ensure that
commercial varieties can cope with a changing climate.

Climate change may affect plant growth and production by
promoting the spread of pests and diseases. Other expected
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impacts are increased exposure to heat stress, changes in
rainfall patterns, greater leaching of nutrients from the soil
during intense rains, greater erosion due to stronger winds,
and more wildfires in drier regions.

The added heat stress and drier soils may reduce yields by
as much as one third in the tropics and subtropics, where
crops are already near their maximum heat tolerance.

Changing climatic variables relevant to the function and
distribution of plants include increasing CO2 concentrations,
increasing global temperatures, altered precipitation patterns,
and changes in the pattern of ‘extreme’ weather events such
as cyclones, fires or storms. Because individual plants and
therefore species can only function physiologically, and
successfully complete their life cycles under specific
environmental conditions (ideally within a subset of these),
changes to climate are likely to have significant impacts on
plants from the level of the individual right through to the
level of the ecosystem or biome

Effects of carbon dioxide (CO2) on plant biodiversity :
Increases in atmospheric CO2 concentration (Fig. 1) for affect
how plants photosynthesis, resulting in increases in plant
water use efficiency, enhanced photosynthetic capacity and
increased growth. Increased CO2 has been implicated in
vegetation thickening which affects plant community
structure and function. Depending on environment, there
are differential responses to elevated atmospheric CO2
between major functional types of plant, such as C3 and C4
plants, or more or less woody species; which has the potential
among other things to alter competition between these
groups. Increased CO2 can also lead to increased C:N ratios
in the leaves of plants or in other aspects of leaf chemistry,
possibly changing herbivore nutrition.

Effects of temperature on plant biodiversity
Increases in temperature raise the rate of many physiological
processes such as photosynthesis in plants, to an upper
limit. Extreme temperatures can be harmful when beyond the

physiological limits of a plant. The projected changes in
global temperature is predicted in Fig. 2.

Effects of water on plant biodiversity
As water supply is critical for plant growth, it plays a key
role in determining the distribution of plants. Changes in
precipitation are predicted to be less consistent than for
temperature and more variable between regions, with
predictions for some areas to become much wetter, and some
much drier.

General effects: Environmental variables will not act in
isolation, but also in combination with one other, and with
other pressures such as habitat degradation and loss or the
introduction of exotic species. It is suggested that that these
other drivers of biodiversity change will act in synergy with
climate change to increase the pressure on species to survive.

Direct impacts of climate change on plant biodiversity
1. Changes in species distributions: If climatic factors such
as temperature and precipitation change in a region beyond
the tolerance of a species phenotypic plasticity, then
distribution changes of the species may be inevitable. There
is already strong evidence that plant species are shifting
their ranges in altitude and latitude as a response to changing
regional climates. When compared to the reported past
migration rates of plant species, the rapid pace of current
change has the potential to not only alter species
distributions, but also render many species as unable to
follow the climate to which they are adapted. The
environmental conditions required by some species, such
as those in alpine regions may disappear altogether. The
result of these changes is likely to be a rapid increase in
extinction risk. Adaptation to new conditions may also be of
great importance in the response of plants.

Predicting the extinction risk of plant species is not easy.
However, estimations from particular periods of rapid climatic
change in the past have shown relatively little species
extinction in some regions, for example. Knowledge of how
species may adapt or persist in the face of rapid change is
still relatively limited. Changes in the suitability of a habitat
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for a species drive distributional changes by not only
changing the area that a species can physiologically tolerate,
but how effectively it can compete with other plants within
this area. Changes in community composition are therefore
also an expected product of climate change.

2. Changes in life-cycles (phenology): The timing of
phenological events such as flowering is often related to
environmental variables such as temperature. Changing
environments are therefore expected to lead to changes in
life cycle events, and these have been recorded for many
species of plants. These changes have the potential to lead
to the asynchrony between species, or to change competition
between plants. Flowering times in British plants for
example have changed, leading to annual plants flowering
earlier than perennials, and insect pollinated plants
flowering earlier than wind pollinated plants; with
potential ecological consequences.

Indirect impacts of climate change: All species are likely
to be not only directly impacted by the changes in
environmental conditions discussed above, but also
indirectly through their interactions with other species.
While direct impacts may be easier to predict and
conceptualise, it is likely that indirect impacts are be
equally important in determining the response of plants to
climate change.

A species whose distribution changes as a direct result of
climate change may ‘invade’ the range of another species
for example, introducing a new competitive relationship.

The range of a symbiotic fungi associated with plant roots
may directly change as a result of altered climate, resulting
in a change in the plants distribution.

A new grass may spread into a region, altering the fire
regime and greatly changing the species composition.

A pathogen or parasite may change its interactions with a
plant, such as a pathogenic fungus becoming more common
in an area where rainfall increases.

Increased temperatures may allow herbivores to expand
further into alpine regions, significant impacting the
composition of alpine herb fields.

Higher level changes: Species respond in very different ways
to climate change. Variation in the distribution, phenology
and abundance of species will lead to inevitable changes
in the relative abundance of species and their interactions.
These changes will flow on to affect the structure and
function of ecosystems.

Contribution to climate change and mitigation options:
Agriculture also contributes to climate change. Indeed,
land-use changes, flooding areas for rice and sugarcane
production, burning crop residues, raising ruminant
animals, and using nitrogen fertilizers are all activities that
release greenhouse gases into the atmosphere.

Global agriculture is now estimated to account for about
20% of total anthropogenic emissions of greenhouse gases.
Therefore, activities should be undertaken to reduce
emissions of greenhouse gases. Examples of such activities
include:
better management of agricultural soils,
improving efficiency of fertilizer use,
restoring degraded agricultural lands, and
improving rice farming to reduce methane emissions.
Agricultural soils also have a potential for sequestering
carbon. Improved management practices could enable
agricultural soils to absorb and hold more carbon. Suggested
strategies include the use of crop residues and low- or no
tillage practices.

Adaptation options
The in-situ and ex-situ conservation of crop and livestock
genetic resources is important for maintaining options for
future agriculture needs.

In-situ conservation of agricultural biodiversity is defined
as the management of a diverse set of crop populations by
the farmers in the ecosystem where the crop evolved. It
allows the maintenance of the processes of evolution and
adaptation of crops to their environment. Ex-situ
conservation involves the conservation of species outside
their natural habitat, such as in seed banks and greenhouses.
The conservation of the components of agricultural
ecosystems that provide goods and services, such as natural
pest control, pollination, and seed dispersal, should also be
promoted. Indeed, 35% of the world’s crop production is
dependent on pollinators such as bees, birds and bats.
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ABSTRACT: Fuel is the basic requirement for modern economy. It constitutes our most important source of energy for
domestic and industrial sector. But due to fast expanding population and multiplicity of wants at almost all levels, it has put
an unbearable pressure on fuels. Rapid depletion of fuel coupled with pollution has made us to focus attention on new
technologies and strategies in minimizing pollution. Hence this study was undertaken to elicit information on awareness on
fuel and its influence on environment among urban and rural home makers. The objectives of the study includes: to know the
different types of fuels used by urban and rural home makers and to find out the awareness on fuel and its influence on
environment among urban and rural home makers. Survey method and questionnaire was the tool used to gather information
for the study. A sample of 200 homemakers that is 100 each from urban and rural homemakers was selected through simple
random technique. The major findings of the study were that higher percentage of the urban home makers used L.P.G
followed by Kerosene and firewood in rural areas. It was also found that majority of the urban home makers were aware of
pollution and health hazard caused by the combustion of fuel when compared to rural home makers. Therefore there is a
need to create awareness among rural homemaker regarding the health hazards caused by using fuel and to adopt newer
technologies for better living.

Key words: Fuel, Pollution, Environment, Urban and Rural homemakers

INTRODUCTION:  In our ancient Indian history, it is
recorded that people gained knowledge of using fire during
the New Stone Age period. As civilization progressed, more
and more uses of fire were discovered. It was believed that in
order to have a fire, there must be something to burn and that
material was called fuel.

The world’s, both animate and inanimate is dependent on
fuel. Man alone among living creatures has discovered the
ways of creating heat and power by the use of fuel. Prehistoric
man built fire from bush and stick to keep warm and frighten
off wild animals. With progress of civilization, there came
control and use of fire from combustion of wood. With this
ability to exploit chemical transformation, brought about by
heat energy and thereby to cook food, heat dwellings,
transportation and so on, human society acquired control
over coal, electricity, petroleum, natural gas and other fuels.

India now has a population of over one billion and 70 percent
of them live in rural areas. It has been estimated that a major
share of the total energy consumption is accounted for the
domestic sector, especially for cooking. In rural areas the
available energy sources for cooking are firewood, crop
residues and animal dung. In urban and semi urban areas,
mostly liquefied petroleum gas or kerosene or electricity are
used for cooking purposes.

Singhal (1997), cites that the major problem in the energy
sources in rural areas is the health hazards which people are
facing due to direct burning of fuels in their cooking stoves.
The smoke generated from these fuels not only pollutes the
environment and their kitchen, but also spoils the health of
family members, especially women.

Rashmi Menon (1997), observes that exposure to polluted
gases like carbon monoxide, sulphur dioxide and

hydrocarbons causes damaging health hazards. Adverse
effects include increased incidence of respiratory infections
like bronchitis, asthma, pneumonia and various skin allergies.

Raji Sugumar (1990), states that burning of cooking fuel
envelops the indoor environment with heavy smoke and
since it is women who generally do all cooking, they may be
exposed daily to more pollutants than even industrial worker
in a polluted environment on extremely polluted days. She
further cites that world’s worst air pollution problem could
be the wood smoke inhaled by poor rural women while
cooking. A tonne of particulates from household wood stove
may actually worse the human exposure 500 times, than a
tonne of particulates from coal fired power station. Exposure
to wood smoke is particularly harmful for malnourished
anemic women as carbon monoxide, an important component
of wood smoke, increases the effect of anemia by reducing
haemoglobin present in the blood.

Man for his survival needs food, which has to be cooked by
boiling, roasting, frying, steaming or baking. This needs
energy or fuel. But due to inferior cooking fuel, coupled with
low thermal efficient stoves or ovens have made cooking
cumbersome process. The poor quality of fuels like crop
residues, dung cakes and damp fuel increases smoke
problems and create health hazards. Even the emission of
smoke by the combustion of fossil fuels from vehicles and in
industrial sector has led to serious air pollution, acid rain
and global warming.

Hence this study was undertaken to elicit information on
awareness on fuel and its influence on environment with the
following objectives:
1. To know the different types of fuels used by urban and
rural home makers
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2.  To find out the awareness on fuel and its influence on
environment among urban and rural home makers.

METHODOLOGY: The aim of the study was to gather
information on fuel and its influence on environment. Survey
method and questionnaire was the tool used for the study. .
A sample of 200 home makers residing in Bangalore urban
and rural areas were selected through random sampling
technique. A pilot study was conducted to ascertain the
feasibility of the questionnaire. A modified questionnaire was
used for the main study. The questionnaire consisted of
questions related to the back ground information of the
respondents, different types of fuels used for cooking and
heating water,  awareness on influence of combustion of
fuels on atmosphere, human health, awareness on the
problems due to the surplus use of firewood and problems
due to over use of fossil fuels. The questionnaire was also
translated in local language, Kannada to acquire information
among homemakers. The data collected were tabulated,
interpreted and statistically analyzed using chi square test
and Z test.

FINDINGS: The back ground information reveals that most
of the home makers belonged to nuclear families and there
were more illiterates in rural area when compared to urban
area. The household survey depicts that higher percentage
of the urban home makers used liquefied petroleum gas (LPG)
followed by kerosene and firewood in rural areas as a major
cooking fuel. For heating water most of the urban
homemakers used electricity and kerosene and rural
homemakers used firewood and crop residues. Majority of
urban homemakers preferred fuels which are efficient and
rural homemakers preferred fuel which were easily available
and inexpensive for cooking and heating water.

Table – 1: Awareness on Influence of Combustion of Fuels
on Atmosphere

N = 200
Sl. Urban Rural
No Response (Percentage) (Percentage) X2 Value
1 Yes 94 63  28.46

2 No 06 37
Reasons @ Z Value

1 Pollutes air 98.9 96.6 1.43

2 Acid rain 15.9 3.2
3 Global warming 23.4 17.5 0.91

Source: Field Survey      @ Multiple response   significant
 Non Significant 5% level of significance
It is evident from Table 1 that most of the urban homemakers
were aware of the influence of combustion of fuels on
atmosphere when compared to rural homemakers. The data
was analyzed statistically by using chi square teat and it was
found that there was a highly significant difference in the

awareness among urban and rural homemakers. Further 98.8
and 96.8 percent of the urban and rural homemakers remarked
that pollution of air was the major problem caused by the
combustion of fuels. A few of the respondents were aware of
acid rain. When data was analyzed statistically by using z
test and found that there was no significant difference in the
awareness on pollution of air and global warming.
Table – 2: Awareness on Influence of Combustion of Fuels

on Human health
N = 200

Sl. Urban Rural
No Response (Percentage) (Percentage) X2 Value
1 Yes 96 86 6.105

2 No 04 14
Health hazards @ 94.2 Z value

1 Cough and
Asthma 93.8 3.5 0.11

2 Skin diseases 8.3 11.6
3 Lung cancer 36.5 70.9 4

4 Irritation of eye
and eye diseases 64.6 8.14

5 Anemia 2.08

Source: Field Survey      @ Multiple responses  Significant
 Non Significant 5% level of significance
Table 2 reveals that majority of the urban homemakers were
aware of health hazards caused by combustion of fuel when
compared to rural homemakers. Statistical analysis proves
that there was a significant difference in the awareness on
health hazards caused by combustion of fuel among urban
and rural homemakers.

It was further found that most of the urban and rural
homemakers remarked that cough and asthma were the major
health hazards followed by irritation of eye and eye diseases
and lung cancer. The data was analyzed statistically by using
z test and was found that the awareness regarding cough
and asthma is almost same but regarding lung cancer it differs
among urban and rural homemakers.

Table – 3: Awareness on Surplus Use of Firewood
N = 200

Sl. Locate the Urban Rural

No incorrect answer (Percentage) (Percentage) Z value

1 Decrease in forest 2 30 2.15

2 Vanishing of top

soil 17 17

3 Balance in climate 36 22

4 Makes land desert 37 16
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5 Decline in

resources 2 7

6 Price rise 6 8

Source: Field Survey    @ Multiple responses  Significant
5% level of significance
In the questionnaire, it was given to locate or tick the incor-
rect answer give in the table. From Table 3 it was found that
higher percentage of both urban and rural homemakers were
not aware of the problem due to surplus use of firewood. But
there was only some awareness that is 36 percent of the
urban homemaker and 22 percent of the rural homemakers
remarked that Balance in climate as incorrect answer. The
data was analyzed statistically by using Z test and it was
found that there was a significant difference in the aware-
ness on the surplus use of firewood by urban and rural home-
makers.

N = 200

Source: Field Survey
Figure 1 reveals that higher percentage of the urban and
rural homemakers remarked that price rise was the major
problem due to over use of fossil fuel followed by air pollution.

CONCLUSION:
From the study it was found that the awareness on influence
of combustion of fuel on atmosphere, human health, surplus
use of firewood and fossil fuel were moderate among urban
homemakers and poor among rural homemakers. This is due
to the poor literacy in rural areas. Hence there is a need to
create awareness among homemakers of rural and urban
areas, as they play an important role in protecting
environment thus contributing to the social and economic
development of our country and saving mother Earth.
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Abstract: Any material in the material flow pattern that is rejected by society is called waste. Waste arises from human and
animal activities that are normally discarded as useless and unwanted. In other words, waste may be defined as the organic
and in organic waste materials produced by various activities of the society and which have lost their value to the first uses.
Management of waste is that discipline associated with the control of generation, storage, collection, transfer and transport,
processing and disposal of solid wastes in a manner that is in accord with the best principles of public health, economics
and other environmental considerations.Hence the study aimed at collecting information on disposal of waste in selected
rural areas is Lakshmisagar, Thonnur and Mahadevapura in Mandya district with objectives like to know the type of waste
generated in rural area, to find out the method and frequency of disposal of waste and to create awareness on effective
disposal of solid waste.

Survey method and questionnaire was the tool used for collecting information. The major findings of the present study were
that the major portion of the waste generate in rural household were vegetable waste and animal waste followed by garden
and agricultural waste. Higher percentage of the respondents disposed the waste in a ditch everyday followed by open
space, open drainage and public bins. Most of the respondents agreed that source segregation of waste and separate bins
for different types of waste were the effective method of disposal of waste. By adopting effective method of disposal of waste
we can reduce environmental pollution thereby protecting our mother earth.
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Introduction: Any matter in the material flow pattern that is
rejected by society is called waste. Waste arises from human
and animal activities that ate normally discarded as useless
and unwanted. In other words, waste may be defined as the
organic and inorganic waste materials produced by various
activities of the society and which have lost their value to
the first uses. Management of waste is that discipline
associated with the control of generation, storage, collection,
transfer and transport, processing and disposal of solid
wastes in a manner that is in accord with the best principles
of public health, economics and other environmental
considerations.

Healthy environment demands an integrated approach that
involves complementary use of a variety of practices to
handle the solid waste safely and effectively, with the least
advance impact on human Health and the environment.
Environmentally sound management goes beyond the safe
disposal or recovery of wastes that are generated and also
seeks to address the root cause of the problem by attempting
to change unsustainable patterns of production and
consumption. This implies the application of management
concept depends very according to the local, socio-economic,
physical conditions and variation in waste generation and
waste composition.

Waste is defined as any solid or semisolid, liquid or
contaminated gaseous materials discarded from industrial,
commercial, mining or agricultural operations or community
household activities. It is the results of human activities with
rapid urbanization, industrialization, increase in population,
increase in standard of living and incessant migration to urban
areas. In a typical ecosystem there is no waste. The waste of
one organism is necessary raw material upon which other
organism depends. Only human typically discard waste that
cannot be readily recycled and reused by other parts of the
biosphere based on difference in the characteristics and
sources.

The amount of waste discarded by a family depends on the
size of family, living area, income and the type of society in
which their lives. Waste production reflects life cycle.
Therefore solid waste production is one way of liking at
family’s standard of living. Over population is the main cause
for numerous problems such as inadequate shelter, land to
till, water to irrigate, wash and drink, accumulation of wastes,
drought, solid erosion, Environmental imbalance and
pollution of water soils and air. Rapid growth of population
and consumerism has spread and through culture has caused
complexity and quantum jump in solid waste generated. This
along with the co-mingled nature poses threats to the
municipalities calling for higher budgetary provisions to meet
the infrastructure, operational and man and power
requirements.

Solid waste constitutes a huge challenge for local
governments due to its constant increase and the majority
of the municipalities do not keep records on waste generation
origin and characteristics. Waste is any material/liquid that
is thrown away as unwanted. As per physical properties,
waste can be categorized as: Solid waste: a) Bio-degradable
b) Non-biodegradable) Liquid waste.

According to Paul Taboada-Gonzalez et.al (2010) globally
there is a lack of knowledge about waste generation and
composition in rural areas because these types of studies
have been conducted mainly in big cities. This leaves the
local sanitation authorities without information to properly
plan its operations. Generally, characterization studies are
carried out by using the techniques of sampling taking at
home level, This method requires human, material and
economic resources that sometimes are limited for local
sanitation authorities. This paper presents the results of a
characterization study obtained by direct analysis of
household solid waste generated in two rural communities
in northern Mexico. The research also outlines a procedure
for estimating the waste generation rate then financial
constraints prevents the development of a characterization
study at home level.

Environmental degradation is a major threat confronting the
world, and the rampant use of chemical fertilizers contributes
largely to the deterioration of the environment through
depletion of fossil fuels, generation of carbon dioxide and
contamination of water resources. It leads to loss of soil
fertility due to imbalanced use of fertilizers that has adversely
impacted agricultural productivity and causes soil
degradation. Now there is a growing realization that the
adoption of ecological and sustainable farming practices can
only reverse the declining trend in the global productivity
and environmental protection.

Nagavallemma KP. Etal (2006), cites that the production of
degradable organic waste and its safe disposal becomes the
current global problem. Meanwhile the rejuvenation of
degraded soils by protecting topsoil and sustainability
productive soils is a major concern at the international level.
Provision of a sustainable environment in the soil by
amending with good quality organic soil additives enhances
the water holding capacity and nutrient supplying capacity
of soil and also the development of resistance in plants to
pests and diseases. By reducing the time of humiliation
process and by involving the methods to minimize the loss
of nutrients during the course of decomposition, the fantasy
becomes fact. Earthworms can serve as tools to facilitate
these functions. They serve as “nature’s plough man” and
form nature’s gift to produce good humus, which is the most
precious material to fulfil the nutritional needs of crops. The
utilization of vermin compost results in several benefits to
farmers, industries, environment and overall national
economy.
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Paul.M.Jakus, Kelly H,Tiller, William M. Park (1997) cites that
the rising landfill costs have forced solid waste managers to
consider waste stream reduction alternatives such household
recycling. Explaining the factors which motivate households
to recycle is important to regions where households must
bear a large portion of the recycling cost because unit-based
garbage disposal fees and curb side recycling are not feasible
options. Empirical results indicate that residents are
responsive to constraints introduced by the household
production technology. Such as time costs and storage space,
but are not responsive to variables measuring a recycling
promotional program. Promotion efforts should switch focus
from broader public good befits of recycling to reducing house
old-level household production constraints

The nation should witness the greater roles of wastes
management companies and waste management consultants.
It is also hoped that this upcoming thrust are seeking different
levels of human resource will be a source of employment.
The voluntary organizations across the nation should rise
up to the accession and play their due role in awareness
creation, motivation and implementations of waste
management. Hence this study was taken to create awareness
on disposal of waste in rural areas.

Aims: The aim of the present study is to the create awareness
about the disposal  of waste in rural areas.

Objectives: a) To gather information about the different types
of waste generated in the rural area
b) To gain knowledge on the methods adopted for the
Disposal of waste
c) To know frequency of disposal of waste by rural
households.

Methodology: The sample was limited to 50 homemakers
belonging to 3 villages of Mandya district that is
Lakshmisagar, Tonur and Mahadevapura. Survey method and
questionnaire was the tool used to gather information on
awareness on disposal of waste in rural areas. The samples
were selected through simple random sampling technique. A
pilot study was conducted to assess the feasibility of the
questionnaire. The modified questionnaire was used for main
study, the questionnaire consist of question related to
background information of the respondents, problems and
Degree of Seriousness in Village, waste generated in the
house, Method of disposal and frequency, condition of
surrounding areas, Contributory factors for Deterioration of
Waste management and suggestion  for effective disposal of
waste.

Major Findings: The background information revealed that
most of the respondents were in the age group of 21 to 40
years. Higher percentage of the respondents belonged to
nuclear family with family size of more than seven members
with the family income ranged from Rs 3000 to 8000 per month.
Most of the respondents lived in own house with tiled roof.

TABLE – 1: Classification of Respondents by Related
Characteristics

N=50

Characteristics Category Respondents
Number Percent

Land holding@ Wet 45 90.0
Dry 50 100.0

Cropping Pattern@ Kharif 45 90.0
Rabi 30 60.0
Summer 25 50.0

Type of Road Mud 20 40.0
Stone
layered 30 60.0

Condition of Road Good 15 30.0
Average 35 70.0

Rate Waste/Garbage Good 5 10.0
management in village Fair 5 10.0

Average 40 80.0
Use/have at Home Rat killer 20 40.0

Insecticide 5 10.0
Mosquito
repellent 5 10.0
No 20 40.0

@ Multiple Response

Table- 2 reveals the respondents by related characteristics.
Cent percent of the respondents had dry lands and 90 percent
of them had wet lands. Higher percentage of the respondents
followed Kharif cropping pattern followed by rabi and summer
crops. Most of them remarked that the roads were stone
layered and the condition of the road was average. They
also remarked that the garbage management in their village
was average.
TABLE – 2: Educational Qualification of the Respondents

N=50
Education Educational Qualification

Self Spouse
Number Percent Number Percent

Illiterate 5 10.0 5 10.0
Primary 20 40.0 20 40.0
Middle 5 10.0 0 0.0
High school 0 0.0 5 10.0
PUC/Diploma 15 30.0 10 20.0
Graduate 5 10.0 10 20.0

Table 2 depicts the educational qualification of the
respondents and their spouses. It was found that 40 percent
of the respondents and their spouses studied till primary
followed by PUC/Diploma.
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TABLE – 3: Problems and Degree of Seriousness in
Village

N=50
No. Problems Degree of Seriousness (%)

Good Moderate Poor
1 Safety and Security 60.0 30.0 10.0
2 Portable Water 10.0 70.0 20.0
3 Solid waste

management 90.0 10.0 0.0
4 Liquid waste

management 60.0 30.0 10.0
5 Noise Pollution 70.0 10.0 20.0
6 Air Pollution 90.0 10.0 0.0
7 Housing Condition 60.0 40.0 0.0
8 Traffic Congestion 70.0 10.0 20.0
9 Crime 30.0 40.0 30.0

Table-3 and fig reveals the problem and degree of seriousness
in the village. It was found that higher percentage of the
respondents expressed that solid waste management and
liquid waste management in village were good and there were
no problem of air pollution, traffic congestion and noise
pollution in their village. The condition of getting portable
water and crime were moderate and housing condition was
good.

 TABLE – 4: Waste generated in House
N=50

No. Type of Waste Frequency (%)
Daily Monthly Occasionally

1 Vegetables 100.0 0.0 0.0
2 Plastic 10.0 30.0 60.0
3 Garden waste 70.0 30.0 0.0
4 Metal 0.0 0.0 100.0
5 Tins 0.0 0.0 100.0
6 Cans 0.0 10.0 90.0
7 Glass/Bottle 0.0 20.0 80.0

8 Ceramic 0.0 10.0 90.0
9 Paper 0.0 50.0 50.0
10 Books 20.0 40.0 40.0
11 News paper 10.0 50.0 40.0
12 Textiles 0.0 0.0 100.0
13 Electric item 0.0 0.0 100.0
14 Animal waste 100.0 0.0 0.0
15 Agricultural waste 70.0 30.0 0.0

According to table 4, cent percent of the respondents re-
marked that they generate vegetable and animal waste daily
followed by agricultural waste. The other waste that are gen-
erated in their house were plastic waste, metals, tins, cans,
glass/bottles, ceramics, textile and electric items occasion-
ally, books, garden waste, newspaper monthly.
 TABLE – 5: Method and Frequency of Disposal of Waste

N=50
No. Disposal method          Frequency (%)

Everyday Thrice Twice
a week a week

1 Public bins 60.0 10.0 30.0
2 Road side 30.0 30.0 40.0
3 Open space 70.0 10.0 20.0
4 Bushes around 0.0 40.0 60.0
5 Ditch 80.0 20.0 0.0
6 Open drainage 60.0 0.0 40.0
7 Holes 50.0 0.0 50.0

Table-5 shows the method and frequency of disposal of waste.
Higher percentage of the respondents disposed the waste
everyday followed by twice a week and thrice a week. Most
of the respondents mentioned that they disposed the waste
in the ditch followed by open space, open drainage and holes
everyday and a few of them disposed waste on road side
every day. It was interesting to note that they also disposed
waste in public bins every day, twice a week and thrice a
week.

 TABLE – 6: Condition of surrounding area
N=50

No. Condition of             Response (%)
surrounding Always Sometimes Never

1 Rotting Garbage 40.0 60.0 0.0
2 Rusting bins 20.0 80.0 0.0
3 Foul smell 30.0 70.0 0.0
4 Scattered garbage 60.0 40.0 0.0
5 Presences of rats 90.0 10.0 0.0
6 Feeding by

Domestic animals 80.0 20.0 0.0
7 Dark water flowing 30.0 50.0 20.0
8 Rag picker 30.0 40.0 30.0
9 Fire 0.0 90.0 10.0
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Table-10 reveals the condition of the surrounding area. Ma-
jority of the respondents expressed that due to the disposal
of waste in open spaces, ditch and open drainage, the pres-
ence of rats and feeding on waste by domestic animals were
the common sight. They also remarked that sometimes the
surrounding area where they live experienced rotting of gar-
bage, rusting bins, foul smell and scattered garbage. Hence
this shows the living condition due to unplanned way of
disposal of waste in the rural areas leads to many health
related problems.

 TABLE – 7: Contributory factors for Deterioration of
Waste management

N=50
No. Problems Number Percent
1 Municipality/Organization 45 90.0
2 Finance related factors 45 90.0
3 Lack of sensitization/Education 40 80.0
4 Technical/Human know-how 45 90.0
5 Non-collaboration of parties 20 40.0

Table 7 indicates the contributory factors for deterioration of
waste management in rural areas. Higher percentage of the
respondents blamed municipality for the deterioration of
waste management. The other factor included were finance,
Technical/Human know-how and Lack of sensitization/
Education. Hence there is a need to create awareness in the
rural areas to combat the menace of improper disposal of
waste.

TABLE – 8: Suggestion for Effective Disposal of Waste
N=50

No. Preferential                     Preferential Ranking (%)
I II III IV V VI VII Overall

1 Placement of bins at appropriate distance 0.0 0.0 90.0 10.0 0.0 0.0 0.0 19.9
2 Separate bins for different types of waste 30.0 40.0 0.0 10.0 0.0 20.0 0.0 26.5
3 Source segregation of waste 60.0 30.0 0.0 10.0 0.0 0.0 0.0 32.7
4 Effective management at household through awareness

programmes 10.0 20.0 0.0 30.0 30.0 10.0 0.0 21.4
5 Effective management at community level 0.0 00.0 10.0 20.0 60.0 10.0 0.0 16.8
6 Provide education/Awareness on waste 0.0 0.0 0.0 20.0 10.0 60.0 10.0 12.2
7 Financial help 0.0 10.0 0.0 0.0 0.0 0.0 90.0 7.7

Table 15 reveals the suggestion for effective disposal of
waste. Higher percentage of the respondents agreed that
source segregation of waste, separate bins for different types
of waste and effective management at household through
awareness programmes helps to curb the garbage menace
and gave first, second and third preferences. The other
suggestions were Placement of bins at appropriate distance,
Effective management at community level, Provide
education/Awareness on waste and financial help.

Conclusion: It was found from the study that the major
portion of the waste generate in rural household were
vegetable waste and animal waste followed by garden and
agricultural waste. The condition of the surrounding area
was not good and higher percentage of the respondents
disposed the waste in a ditch everyday followed by open
space, open drainage and public bins. Most of the
respondents agreed that source segregation of waste,
separate bins for different types of waste and effective
management at household through awareness programmes
helps to curb the garbage menace. Therefore there is a need
to create awareness in rural areas on safe disposal of waste
and to create a favourable environment for better living.
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ABSTRACT: Rural markets have been treated as service centres and play a vital role in the rural economy of the study
region. They emerged as a special nodes of clusters of services and experiences number of infrastructural and administration
problems. Therefore, the attempt has been made in this present paper, to address the problems of rural markets in detail and
to suggest the solutions for the further prosperity of the markets to the possible extent.

The literature related to the study has been briefly reviewed and extensive field work is conducted to understand the
functions of the markets and observe the problems of rural periodic markets and accordingly identified. The study region
has 4848 square kilometers of geographical area with a population of 1439116 as per 2001 Census. There are 707
settlements have been distributed on geographical space. Of the 707, 61 settlements with periodic markets have been
identified and also observed their functionality.  Out of 61, nine settlements have the status of town / urban centres and also
perform marketing activities. The remaining 52 are rural markets and are serving in the interior of rural areas. The main
objective of the study is to focus and to identify problems faces in the rural markets and accordingly such issues have been
addressed in the study. The planning strategy is to be prepare on the basis of the problems identified and the suggestions are
sought for such markets. The concern authorities and local Self Government have been implemented the suggested planning
strategy, hope so the markets will have to prosper. If the prosperity has been assured, a kind of regional development may
takes place.

Key words: Service Centre, Planning Strategy, Regional development.

INTRODUCTION: Market places are economically most
viable and play a dominant role to cater the day to day needs
of the people. They are the principle agency of satisfying
usual needs of rural population and provide primary base for
collection and subsequent distribution of various agricultural
products of the surrounding areas. Accompanied with
economic functions, the market centre also serves as centre
of cultural integration of the society (Bromely 1973, p .15).

Market towns provide trade and commerce service to the
region, act as nodal centre for transportation and serve as a
growth centre by providing various services to the region.
In addition to centres of exchange, markets may also generate
diffusion of growth which accelerates the process of rural
development (NCAER, 1972).

A viable market centre is essential to sustain the growth and
act as a catalyst for development of a region. Therefore, many
planners and social scientists use these periodic markets in
formulating their regional development strategies as nodes
or hearts of diffusion of development impulses. These nodes
are created functional landscape features which have been
imposed upon the evolved periodic markers (Mukerji, 1988).
Thus, a host of infrastructural facilities are required for an
efficient marketing system. Therefore, the attempt has been
made in the present paper, to observe the functions of the
markets, the infrastructure facilities existed in the markets
and the problems prevailing in the markets. Accordingly, the
planning strategy is suggested to eradicate such problems
and to bring the regional development in the study region.

REVIEW OF LITERATURE : Many scholars and
geographers have been focused on the various aspects of
markets, but little attention has been paid on the issues of
periodic markets in rural economy. In the present study, an
attempt has been made to review some of the relevant
literature related to the topic.

Fogg (1932), focused on the village, tribal and towns market
and some consideration concerning their development in
the Spanish and international zones of Morocco. Taylor
(1968), concentrated on spatial aspects of Kinya’s rural
development strategy in spatial aspects of development.
Bromley (1971),  throws light on the markets in developing
countries and in (1987), examined the periodic markets and
their role in rural development policy. Eighmy (1972), has
observed in the case of west Nigerian periodic markets – the
lowest order central places.   The specific observation has
been made by Wanamali (1981), on tribal economies and
also studied about the spatial behavior patterns of urban-
rural interaction, rural service centres in India, market centres
and their distributions and in (1987), focused on the periodic
markets, periodic marketing and rural development in India
with special reference to Singhbhum district. The most
effective and exhaustive work has been done by Dixit (1979),
highlighted the market centres their problems and prospects
and spatial development in the Umland of Kanpur. Hugar
(1982), analyzed the role of weekly markets in the
development of rural areas of Gadag taluk and in (1984).
Saxena (2004), observed role of market towns in regional
development of Rajesthan State and focused on regional
planning. Belgaum and Mulimani (2011), highlighted the
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role of periodic markets in rural development of Haveri District
and identified the served and unserved area by the periodic
markets in the region.

STUDY AREA : The study area has typical topography with
semi-malanad and maidan characteristics and located
between 14° 172  to 15° 142  North latitude and 75° 12  to 75°
422  East longitude (Fig.1). It has an area of 4848.00 square
kilometers with a total population of 1439116, as per 2001
Census. There are 698 settlements and have been distributed
on geographical space with nine Towns and 19 Hobalies in
seven Talukas. The field survey is conducted in 2011 reveals
the fact that, there are 61 periodic markets functioning in the
study region.

OBJECTIVES
The study has following objectives……
1. to study the infrastructural facilities in the markets.
2. to identify the problems in the markets.
3. to suggests some of the solutions to reduce the hardship
in the markets.

HYPOTHESIS
It is hypothised that……..
1. the infrastructural facilities in the markets have responsible
for larger market day.
2. the participants of markets are proportional to the market
duration.

DATA BASE AND METHODOLOGY: The present study is
mainly concentrated on primary and secondary source of
information. The primary information such as the market

attendance, market duration, market functions, infrastructure
of markets and problems faced in the markets, etc., have
been collected from the field survey on different market days
of Haveri District. The secondary data related to the different
villages located near the market centre has been extracted
from the toposheet in the scale of 1:50,000. The analytical
method has been employed and accordingly the analysis
has been made.

RURAL MARKETS IN THE REGIONAL ECONOMY OF
THE STUDY AREA
Markets are dynamic elements expressive of the world’s
cultural and economic structure, serve as nodal centre for
the collection and distribution of a wide range of local and
regional goods and services. These markets however, are
not merely economic institutions but are rather multi-
functional, serving a variety of political, religious and social
functions as well (Fagerlund, 1970).

Markets provide an opportunity for marketing of agricultural
and other products, they also serve as a service centers to
the surrounding villages. The proper interaction between
the urban centers and surrounding villages has paved the
way for the growth and development of market towns and
regional economy. Market place is most ideal place for
exchange of goods and services particularly in agricultural
societies. Therefore, market system has been accepted as an
axiom in modern geography for depicting the regional
personality (Singh, 1980). To achieve sustained growth and
transformation of rural sector, the market should be capable
of handling increased production and supply of
commodities. However, such development should be based
on proper understanding of the market functions and their
linkages. The study region is well served by 61 periodic
markets, of the 61, nine are town markets and remaining 52
are the rural markets (Fig .2). The interaction between the
markets helps to establish rural urban linkages and play a
vital role for development of regional economy in the study
area.
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FUNCTIONS AND INFRASTRUCTURE FACILITIES OF
THE MARKETS
The significance of any service centre may be revealed in the
terms of its location, economy, service, interaction/
transaction and flow characteristics. To a certain extent, all
these are denoted in the frame of functional magnitude and
functional distinctiveness of the centre.  Market function is
not only a service function but can also provide employment
and promote the livelihood. Each market has its individual
status, at the same time it is also an integral part of a regional
system which has its spatio-functional inter-relationship with
other markets.

The 61 rural and urban periodic markets are well served by
the mobile traders, producer sellers, service sellers and the
part time traders. They all together equally take part in the
marketing activities and play their vital role as important
market functionaries. In rural areas, the urban finished
products are rarely available and provided by the mobile
traders only. Apart from this, they brought seasonal
commodities, specialized products including vegetables,
fruits and sweets. The balance between all the market
functionaries leads to effective functioning of the market
centers. At the same time, market towns are always
functionally related with the country side or villages. The
villages that come under the serving area of one market can
also be under the influence of some other market but on a
different day.

The size and shape of the market centre is vary according to
the size and location of the respective market centres in
relation to other markets. It is observed in the study region
that, out of the seven urban markets, Ranibennur is the
biggest market in the study region and has large market
influence area with 12 hours of market duration. The 14
villages are comes under the served area of Ranibennur
market followed by Haveri, Savanur and Bankapur. As per as
the rural markets of the study region are concerned, the
Chikkounshi-Hosur, Masur, Rattihalli and Tumminkatti are
the biggest rural markets serving the 11 villages each with
maximum participation by the traders and consumers. All the
big markets are well served by the huge population and better
infrastructure facilities. It is the real fact that, the huge
congregation of the people in a market reflects the good
infrastructural facilities existed in that market. An efficient
infrastructure attracts more traders and consumers which
make the market multi functional. A market with heterogeneity
in its functions serves maximum settlements. At the same
time, the other small and medium size rural markets are lagging
behind with the absence of infrastructure facilities.

The table 1.1 reveals the detail information about the name
of the market, market day, market duration, number of shops
on market day, number of villages served by the market and
market attendance (Fig.3).  Thus, it is interesting to mention
that both the hypothesis, that the participants of markets
are proportional to the market duration and the infrastructural
facilities in the markets have responsible for larger market
day, therefore, the hypothesis is fully confirmed.

Table 1.1      PARAMETRES FOR DELINEATION OF MARKETS AREA

Sl. Market Market No. Of No. Of Market
No. Market Centres Population  Day Duration Shops on Village served Attendance

Market Day by the Market
1 Byadgi 25663 Sat 12 1487 10 7000
2 Chikbasur 2936 Sat 4 32 8 700
3 Kadarmandalgi 5400 Tue 3 35 3 500
4 Kaginelli 4755 Mon 9 130 10 5000
5 Motebennur 7811 Mon 3 25 4 300
6 Adur 4785 Sat 4 233 9 3000
7 Akki-alur 11023 Tue 9 528 10 4000
8 Balagalpeth 4563 Mon 8 268 10 3000
9 Balambid 3304 Sat 3 35 3 500
10 Bomanhalli 4984 Mon 7 317 10 3000
11 Chikkounshi-Hosur 2389 Fri 4 284 11 4000
12 Hangal 25009 Sun 9 1078 10 6000
13 Herur 2519 Mon 2 15 2 300
14 Kusnur 3449 Sun 4 62 8 400
15 Naregal 4665 Fri 5 132 7 2000
16 Tilavalli 6629 Thu 10 285 10 6000
17 Uppunshi 2800 Mon 4 37 8 700
18 Agadi 8903 Wed 3 130 5 2000
19 Belavigi 2930 Wed 3 34 4 500
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20 Devageri 8295 Mon 3 72 3 1000
21 Devihosur 7946 Sun 3 127 4 2000
22 Guttal 13198 Mon 7 329 8 5000
23 Havanur 7306 Fri 4 114 4 800
24 Haveri 55913 Thu 12 2680 13 10000
25 Hosaritti 5713 Sat 7 177 9 4000
26 Kabbur 3932 Fri 3 80 6 2000
27 Kanavalli 6262 Sun 3 120 7 2000
28 Karajgi 7508 Tue 3 154 9 3000
29 Neglur 7329 Sun 3 35 2 400
30 Sangur 3752 Wed 3 74 5 800
31 Chikkerur 6820 Wed 10 346 8 4000
32 Hansbhavi 5771 Fri 10 411 9 5000
33 Harekerur 15872 Mon 10 840 9 7000
34 Kod 5308 Tue 10 157 7 5000
35 Masur 9281 Sun 7 443 11 5000
36 Rattihalli 11702 Fri 12 458 11 5000
37 Halageri 6938 Thu 2 46 5 300
38 Honatti 2874 Tue 2 25 4 200
39 Karur 6154 Wed 4 58 4 500
40 Medleri 9426 Mon 10 110 6 4000
41 Ranebennur 89618 Sun 12 2950 14 15000
42 Tumminkatti 7456 Wed 10 138 11 5000
43 Hattimattur 6829 Wed 7 65 8 3000
44 Heremarlihalli 1963 Mon 4 25 4 300
45 Hurlikoppi 4245 Mon 3 40 4 400
46 Ichangi 2366 Mon 3 40 4 500
47 Kadkol 4529 Mon 5 50 5 800
48 Kaliwal 1819 Thu 3 30 3 300
49 Karadgi 5451 Mon 4 94 8 1000
50 Savanur 35563 Fri 10 1858 13 9000
51 Yalvigi 4137 Mon 4 58 5 500
52 Bankapur 20324 Tue 9 580 12 7000
53 Chandapur 1595 Thu 3 30 6 600
54 Dhudshi 2377 Thu 9 148 6 3000
55 Herebendigeri 3051 Sat 4 47 6 500
56 Hosur 1726 Mon 3 30 3 300
57 Hulgur 8092 Sun 7 287 9 4000
58 Konankeri 1316 Sun 4 25 5 400
59 Kunnur 2899 Fri 4 62 5 800
60 Shiggoan 24327 Wed 10 1350 11 7000
61 Tadas 7800 Mon 8 487 10 5000

Source: Compiled from the field survey and computed, 2011.
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MARKETS AND THEIR RELATED PROBLEMS : The
issues pertaining to the rural marketing system are directly
related to the market facilities and the pattern of rural
settlements. In the study region, some of the rural markets
are beset with many problems which are mostly associated
with the infrastructure. They include absence of proper place,
Sheds, clean drinking water, drainage system, solid waste
disposal facilities and good transport accessibility (The
World Bank 1996). Lack of these facilities is more pronounced
in rainy season when buyers and sellers keep away from the
markets due to haphazard conditions. On the other hand,
provision of facilities improves the market environment to a
greater extent.

PROBLEMS ASSOCIATED WITH THE RURAL MARKETS
It is heartening to note that, all 61 periodic markets have
facing one or the other problems in the market place. The
specific problems have been identified in the present study
and are as follows:
· Insufficient market space is responsible for haphazard
marketing activities.
· The presence of temporary sheds occupied by the selected
people, are responsible for unhealthy transactions in the
markets.
· Lack of market maintenance. Particularly, cleanliness,
demarcating the market site etc.
· The haphazard wholesale activities before the
commencement of the market.
· Lack of space for unloading of the bulk goods as well as
parking places.
·  The proper weights and measurements have not been
supervised by either the Panchayat or by the local authorities.
· Poor condition of roads not only in the market site but also
in the threshold.
· Inadequate drainage system affects the market environment
and potential health problems.
· Inadequate hygienic provision for meat, poultry and fish
handling.

PLANNING STRATEGY: Planners need to be aware of
functioning style of the markets with their problems. Then
only they could design the plan for further development. In
the market settlements, the typical range of construction
works that might be needed for the upgrading of rural markets
could include: internal access roads and parking, drainage,
drinking water facility, sanitation and the efficient
maintenance of the market by the supervisor’s. Physically,
these markets need proper planning for allocation of space
for traders so that traders may arrange their articles on the
allocated space and consumers may also move conveniently.
To achieve such an aims, effective regulation of markets are
essential. Inside the market, both cleanliness and uniform
fees collection activities have to be enforced. On the other
hand, market development should not be artificially. Improved
conditions in a market can results in to efficient management

of the market with the elimination of congestion of the market.
In many cases, sites are chosen that are inappropriate and
result in under-use or even no use of the infrastructure
constructed. It is also not sufficient just to build a market,
attention needs to be paid to how that market will be
managed, operated and maintained. Haveri District
Development Authority and Municipal Corporation must
come forward to their rescue for solving the problems of
civic amenities. They should construct sufficient
infrastructure in the markets, because markets being an organ
of the settlement should function effectively. This can be
achieved by the co-operation of civic authorities on the one
hand and traders and consumers on the other hand.

SUGGESTIONS
1. The suitable market place is to be provided by the
government to reduce the haphazard marketing activities.
2. The space is to be made available for all the traders not to
a selected people in the marker.
3. Roads are to be maintained in good conditions not only in
the markets, but also in the threshold.
4. The proper weights and measurements are to be supervised
by the local authority.
5. The drinking water facility is to be extended to all the
markets.
6. The effective and proper maintenance of the markets with
regards to the cleanliness, drainage and parking etc., is to be
look after by the local self Government.
7. The collected markets fee is to be utilized for the further
development of the market itself.

CONCLUSION: It is concluded in the light of the present
study that, the rural periodic markets in a study region act as
a feeder market to large / urban market centres and are vary
in their nature, size and functions. Therefore, it is necessary
to identify the inefficient markets so as to achieve the goal
of transforming rural economies.

The identification of problems of the markets, the
infrastructural facilities present in the market and the
functions of the markets are the main considerations and are
responsible for the spatial interaction and rural development.
Therefore, the attention is paid to provide the suitable
suggestions to solve the problems to the possible extent to
enjoy the better marketing facilities.

Thus, if the suggestions have been implemented to all the
markets, particularly, to the rural markets hope so these
marketing activities will flourish and will be the another
dimension to achieve the regional development in the study
region.
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HISTORICAL PERSPECTIVES OF PERIODIC MARKET CENTERS IN DHARWAD
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ABSTRACT: The present paper is confined to trace the history and the evolutionary process of periodic markets in
Dharwad district. The available literature reveals the fact that the history of the origin evolution and the marketing trade
has been traced in the history of civilization. As a result, the markets have been identified with a historical perspective. The
Orthodox and Unorthodox theories have helped to understand the emergence of periodic markets. It is observed that local
trade and long-distance trade routes are responsible for the evolution of market centers and accordingly, 41 markets have
been identified by 1981. The development of transportation plays a key role in marketing activities. After the independence,
several developments in the field of transport network and commercial organization and management have brought several
changes in market situation of the study area. Due to the urbanization 03 markets were disappear. Recently, Government
has implemented many schemes to uplift the markets and minimized the rural backwardness by providing basic infrastructure
facilities which helped to increase another 12 markets, by 2011 and the total number of markets increased up to 50.

Keywords: Historical Perspectives, Emergence of markets, Local and Long-distance trade, Infrastructural facilities.

INTRUDUCTION: Markets are playing an important role to
determine the economy of the region .The sale transactions
are dependence upon the resources available in the region
.The commodities are entered into the markets from the
different areas due to the transport network. The sufficiency
and deficiency of goods and services are responsible for
emergence of markets. As a result, markets are the outcome
of the necessities. As a result, the origin and evolutionary
process of the markets have been studied from the
geographical point of view through the historical
background.  The origin and evolution of markets closely
related to the development of human activity. Market places
have long history behind their origin and development
(Saxena, 1988).In primitive culture, when man was nomad
and uses to fulfill his needs by hunting or making use of
forest products, and had no idea of exchange of goods or
trade because his wants were very limited. Berry (1967) opined
that the emergence of markets states that, the market
arrangements of different centers are not distinct but, are
related in a developmental sequence. At the first stage, in the
days of yore, exchange was administered socially. At the
next stage, barter emerged i.e. exchange of commodities. It
was only at the third stage, when money entered the economy
as a medium of exchange has paved the way for market place
exchange. The series of revolutions i.e. industrial, commercial,
agricultural, political involved in the great transformation,
have responsible towards increasing specialization and
breakdown of local self-sufficiency. Market centers emerged

only after the goods began to move from producer to
consumer in barter system. In this context, two possible
means may arise; one involved the emergence of periodic
markets in the system of local trade and other the
establishment of fairs and long distance routes. Therefore,
the present paper is the outcome of historical perspectives
with a geographical approach.

REVIEW OF LITERATURE: Many scholars have discussed
the origin and evolutionary process of market centers in
different physic-cultural regions. The attempt has been made
in this paper to review some of the literature related to the
study.

Stine (1962) described the origin of periodic markets as an
economic phenomenon; Belshaw (1965) given a good
account of the exchange in marketing system from traditional
exchange to modern markets in various parts of the
world.Hodder (1969) identified the origin of markets, because
of long distance trading in Yorubaland. Webber and Symanski
(1973) opined that the existence of periodic market is closely
related to the needs of the society and not just the exchange
of goods. Shrivastava (1974) gave a general view of the origin
and evolution of market centers. Skinner (1974) described
the pre-evolutionary process of rural markets in China. while
Bromely Symanski and Good (1975) developed a model and
believe that periodic  markets result from and persist because
of the needs of producers, the originations of time inertia
and comparative advantage and also believe that social-
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cultural factors are also responsible for the development of
periodic markets. plattner (1976) described the three stage of
periodic market origin as reciprocal exchange inter community
exchange and periodic market. Tamaskar (1977,1978)
published Papers regarding the evolution of periodic markets
in Chhattisgarh and Maharashtra Wanamali (1981) discussed
the growth of periodic market in Sighbum district.
Gedam(1981)discussed the origin conditions of periodic
market places in the Wardha Valley of Maharashtra.
Saxena(1982) also put forward some interesting ideas about
the evolution of periodic market in Rajasthan. Dixit (1988)
described the origin of market centers in Hamirpur District
U.P. along with the spatial organization of market centers.
Hugar (2000) opined that market centre emerged only after
the goods began to move from producer to consumer in the
form of barter system. Mulimani (2006) opined that the contact
zones with contrasting physical and cultural aspects in a
drought prone region of Karnataka.

STUDY AREA: The study area is located at the fringe zone
of Semi –Malnad and Maidan of the north-western parts of
the Karnataka State .It has extended from 150 2' to 150 42'

northern latitude and 740 43' to 750 32' eastern longitude. It
has an area of 4263 square kilometers with population of
1604253. The density of population is 377 persons per square
kilometers (2001census).  The district has five talukas namely;
Dharwad, Hubli, Kalaghatgi, Kundgol and Navalgund .There
are 367 revenue settlement ,  27 hamlets and six urban centers
with five Municipalities .There are 127 Gram Panchayat have
been functioning  in the lower order levels of the
administration.

OBJECTIVES:
The present study has the following objectives.
(a) to trace the historical background of markets.
(b) to study the theories for emergence of market in the study
region.
(c) to know the role of transportation and planning for the
growth of markets.

HYPOTHESIS:
It is hypothesized that……..
(a) the markets have emerged not only due to the socio-
economic conditions but also the
cultural and religious aspects .
(b) the markets have not only emerged due to the local trade
but also long-distance trade.

DATA BASE AND METHODOLOGY: The present study is
based on secondary source of information. The secondary
source of information has been collected from the historical
documents, gazetteers, census handbooks of the study area.
The toposheets have also referred for the location of markets.
The analytical method has been employed and analyzed
accordingly.

There are different opinions of scholars regarding the origin
and evolutionary process of periodic markets. Their ideas
streamlined into two divergent views namely, Orthodox and
Unorthodox theory.

Adam Smith’s school of thought opined that market trade is
universal the exchange commodities arose locally from within
the village with the availability of surplus in peasant
societies. Gradually future led to long-distance trade or
external exchange links. The other school associated with
Polanyi considers that the market trade is unnatural the
surpluses within a village are not sufficient to encourage
marketing activities. Marketing activities can take place only
when different kinds of surpluses exist in different
communities. Local needs of exchange for foodstuffs of or
craft products do not see sufficient to promote marketing
activities. Markets are primarily induced by external exchange
of complimentary products with an alien population
(Meinassou 1963)

LOCAL TRADE: Accidental surpluses specialization of
production presence of a rare and desirable item or need for
essential products gave rise to the exchange  of goods which
in turn made man enlarge his knowledge of goods and his
desire to obtain them (Mulvihill 1970). The merchantile
corporation concentrated their attention on internal trade of
specific goods in 1950s the prominent wholesale trade centers
of the district included Hubli, Dharwad, Annigeri, Kundgol
etc. Hubli was a famous market for commodities like cotton,
groundnut, cotton seeds, timber etc., which introduced
specialized trade pattern in the local economy. The
development programmers of handlooms, Khadi and village
industries, cottage industries, small scale industries etc., have



2165TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

increase the local trade in the study area, including the Hubli,
Dharwad wholesale cotton markets. Traders purchased the
commodities from these markets and sell in the rural areas of
the district. Local trade emerged on the basis of regular
interaction between peasant local craftsman specialist town
merchants and middle men (Berry 1967).

THE ROLE OF LONG DISTANCE TRADE: British period
was the period of economic development in terms of
agriculture, industry, transportation and marketing activities.
Development of road and railway were brought long- distance
trade in India. Many inscription of the Rastrakut Dynasty
speak that the long distance trade was carried by roads which
were kept in good conditions in order to facilitate the traders
(Sathian 1968). Only after 1853, when roads were constructed
and later introduction of railways by the end of the 19th

century gave a good boots for trading and commercial
activities.  In the study region, Annigeri, Hubli, Dharwad
were the prominent trade centers. Kalghatgi had established
the trade contact with Goa as contact zone between these
two centers .The commodities like salt, coconut oil, and
cashew, were imported and from Kalghtgi rice, cotton cloth,
were exported to Goa. Hubli was a prominent trade center.
Hubli traders used to import from Bombay, commodities like,
yarn silk local and foreign made cloth etc. while they used to
export safflower tamarind, onion and garlic etc. The trade
centers connected by long- distance trade routes helped the
movement of goods and people in many ways. The goods
imported from outside the region were distributed to the
various rural areas by establishing new markets and also the
agricultural commodities produced in the rural areas were
exported outside the district. Thus, the trade center plays a
vital role not only establishing new markets but also the
import and export of the commodities from the various trade
centers of the study area.

THE ROLE OF MECHANIZED TRANSPORT: The
development of trade and commerce of a particular region
transport facility plays an important role. (Kulkarni 1956)
considered transportation and commercial activity are
symbiotic in nature to each other. Improved transport
technology has reduced the gap between producer and
consumer which has resulted in greater regional specialization
of production and inter-regional trade in agricultural
commodities (Leman and conkling 1975). Weakness and
strength of commercial activity depends on the level of
transport efficiency. After the advent of the British rule, the
colonial policy adopted and improvements in transport and
communication system, construction of metalled road and
railways resulted in new change in the trade and commerce
in the study area. Due to this, the study area connects the
important cities like Bombay Madras, Bangalore, and
Hyderabad etc. Hubli and Dharwad with the facilities of
metalled roads and railways become a major trade center in
the district. Kalghatgi and Navalgund were local centers in

the hinterlands. Due to the mechanized transport and
planning point of view new regulated markets were
established. The periodic markets are languishing in slumber
and some of them have died (Jayasankar 1983) (Skinner 1965)
argues that the introduction of further the increased facilities
of quick transport tempt the rural communities to bypass the
smaller markets in view of this fact the periodic markets
around the cities such as Hubli Dharwad are declining in
their importance, the mechanized transport tend to reverse
the process of emergence of periodic markets,. Similarly,
Annigeri market is losing its importance due to spatial
computation of Hubli and Gadag markets.

EMERGENCE OF PERIODIC MARKET: The term periodic
market denotes the assemble of people at a particular place
at least once a week in order to buy and sell (Saxena,
1981).Further, it is opined that these markets grew out of the
needs of the producers to meet the demands of the consumers
in a society where the daily market is not possible or
permanent markets are absent. The periodic markets emerged
when rural surplus perishable produces such as fruits,
vegetables, ghee, butter etc. sought their journey towards
exchange places periodically. (Hugar, 2000). The inscriptions
of the ancient period mentioned about the presence of barter
system in the study area.

In the study area, urban, rural markets have been identified
with a historical perspective; Hubli was a regional market as
back as in the 13th century (Desai 1958). In the study area,
places like Amminbhavi, Mugud, etc. are regional capitals /
towns in different ruler’s period, and centers for marketing
activities.

PERIODICE MARKETS DURING PLANNING PERIOD:
After India’s independence, the State Government has
implemented many plans and strategies for providing many
facilities to the decentralization of many villages have given
rise to a new shape of commercial activities. Five Years Plan
strengthened the settlements, a directly or indirectly have
helped the marketing system. After the State Reorganization
in 1956 a new thrust was given to the development of
commercial activities in the study area. The main objective
of the Government was to construct more roads in backward
areas, keeping in view the needs of economic development
to improve the trade and markets. As per as the year 1936, is
concerned there were hardly 30 market identified. During
planning period the district underwent rapid changes and
provided a greater opportunity for road construction for
movement of men and materials. In the year 1981 the total
lengths of the roads were 2981 kilometers. As a result, the
markets also increased by 41.Recently, 3 markets were
disappeared due to the urbanization such as, Kudalgi,
Yarguppi and Yerebudihal. The Central Government has
implemented many schemes to uplift the markets and
minimized the rural backwardness by providing basic
infrastructure facilities which helped to increased the road
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length up to 5492.41 kilometers in 2011.It is necessary to
mention that construction of roads have helped to increased

PERIODIC MARKETS AND MARKET DAYS
Table 1:

Sl. No. Market Code Location Code Name of the Market Market days in 2011 Market days in 1981
1 DHARWAD TALUKA

1 00 Alnavar Tuesday Tuesday
2 89 Amminabhavi Friday Friday
3 - Dharwad Tuesday Tuesday
4 53 Garag Thursday Thursday
5 94 Hebballi Wednesday Wednesday
6 35 Mugad Saturday Saturday
7 66 Narendra Monday -
8 12 Nigadi Friday -
9 85 Tadakod Sunday Sunday
10 76 Tegur Friday Friday
11 107 Uppin Betageri Saturday Saturday

2 HUBLI TALUKA
12 30 B. Aralikatti Tuesday Tuesday
13 25 Byahatti Friday Friday
14 26 Hebsur Thursday Thursday
15 - Hubli Saturday Saturday
16 17 Koliwad Tuesday Tuesday
17 55 Noolvi Sunday -
18 08 Unkal Saturday Saturday
19 34 Warur Sunday -

3 KALAGATAGI TALUKA
20 67 Bommigatti Wednesday Wednesday
21 30 Dummawad Sunday Sunday
22 52 Hulkoppa Monday Monday
23 - Kalghatgi Tuesday Tuesday
24 28 Kudalgi - Sunday
25 35 Mishrikoti Friday Friday
26 57 T.Honnalli Monday Monday

4 KUNDAGOL TALUKA
27 57 Gudageri Thursday Thursday
28 08 Hireharakuni Monday Monday
29 45 Hiregunjal Tuesday -
30 10 Ingalagi Monday Monday
31 52 Kalas Tuesday Tuesday
32 05 Kamdolli Monday Monday
33 25 Kubihal Monday Monday
34 - Kundagol Wednesday Wednesday
35 13 Mattigatti Tuesday Tuesday
36 32 Saunshi Saturday Saturday
37 07 B.Taralagatta Monday Monday
38 27 Yaliwal Friday Friday
39 40 Yaraguppi - Thursday
40 48 Yarebudihal - Monday

5 NAVALGUND TALUKA
41 24 Alagwadi Monday Monday
42 00 Annigeri Friday Friday

another 12 markets, and the total number of markets has
increased to 50.A detailed list of talukawise periodic markets
and the market day is given in table 1and fig 2 and 3.
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43 16 Byalal Wednesday -
44 15 Gumgol Friday -
45 17 Hanshi Thursday -
46 21 Hebbal Tuesday -
47 20 Javoor Sunday -
48 11 Morab Monday Monday
49 - Navalgund Tuesday Tuesday
50 53 Shelwadi Monday Monday
51 18 Shirkol Thursday Thursday
52 14 Shirur Thursday -
53 10 Tirlapur Sunday -

Source: 1981 Census, Field Survey, 2011.

CONCLUSION: It is concluded that, the origin and
evolutionary process of market centers took a long way in
different stages. In the beginning the mutual exchange of
goods and services was limited within the periphery of human
establishments .The historical records reveal the fact that,
there were 30 Periodic markets emerged in 1936. In the study
region it is observed that, the markets have not only emerged
due to the local trade but also the long-distance trade. The
development in transportation facilities, various settlements
came in contact with each other and the scope for exchange
and services extended. As a result, the market centers
increased by 41 in the year 1981. The industrial and technical
revolution brought changes in the habitat economy and life
of mankind. Rapid means of transportation, contact between
distance places, supply of goods and services on a large
scale and socio-political developments enhanced the role of
market centers are the responsible for the emergence of
another 12 markets and the numbers have gone up to 50 by

2011.
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ABSTRACT : Wetlands are regarded as direct or indirect life supporting system for millions of living beings.  Human
civilizations have started on the bank of major rivers.  Based on the need, many lakes and tanks have been made by rulers
at different points of time to fulfill cultural heritage.  But due to increased population and anthropogenic pressures, the
conditions of most of the religious tanks have already deteriorated and will dilapidate further.

 In the present study, an attempt has been made to study different parameters of anthropogenic pressure including blind faith
of people related with religious tank of Ghodawadi (presently village is called Ghodawadi Sharif) in Bidar district of
Karnataka State.  Ghodawadi tank is situated at 25 km distance in North West of Humnabad Taluka head quarter and at 22
km in South West of Bhalki in the western part of Bidar district.  The tank was built by Nizam to fulfill water demand for
various religious activities of pilgrims visiting the 543 years old Dargah of famous Sufi Sant “Ismail Shah Quadri”.  The
Ghodawadi tank is spread in large area of about 200 acres just nearby Dargah.  About 5000 pilgrims are visiting everyday
and specially on each Thursday more than 20000 pilgrims visit for various religious rituals.  Water quality of tank has been
affected badly and deteriorated to unimaginable conditions.

Survey for water quality of this tank has been made during January 2009 to December 2010.  The sources of main pollutants
are bathing of pilgrims and bathing of cattles, washing of vehicles, washing of utensils and cloths, dumping of pooja waste,
and mainly by remains of sacrificed goats washed and dumped in large quantity.  Now dilapidated conditions of water
quality are directly affecting the health of pilgrims visiting this area and inhabitants of village.

The physiochemical characteristics of water show the presence of mud, phosphates (PO4), Nitrates (NO3), Chlorides, Sulphates,
higher concentration of dissolved carbon dioxide and low concentration of dissolved oxygen.   The biological analysis
shows the presence of large number of pathogens and bacterial population.  Inspite of this, pilgrims are using this water for
drinking, preparation of food and for various religious rituals & customs.  The blind faith persists among people that if they
don’t use this water, god will become angry.  Under prevailing circumstances there is urgent need of protection and
conservation of this tank by the Govt. and private agencies for protection of pilgrims’ health and hygienic conditions.
Public awareness is also necessary to protect the general public and villagers from various water borne infectious deceases
and hence authors are of firm opinion to have timely study for evaluation of water quality of various religious tanks in the
country leading to various social, cultural and health welfare measures.

Introduction: Water is the basic necessity for survival of life
and prosperity of civilization.  Human civilizations have
started on the banks of major rivers.  Based on requirements
of all the people concerned, many tanks and lakes have been
made by the rulers of different times to fulfill the basic needs
and cultural heritage.  With the passage of time, as the
anthropogenic pressure has been increasing due to
population growth, urbanisation, neglect from various
governments etc., the quality of water of most of the religious
tanks have deteriorated and are going to deteriorate.  Most

of the religious tanks either have become dry or are found in
severe polluted condition.  These are continuously affecting
the health of pilgrims and producing very large number of
infectious bacteria.  In this connection, the present study
has been undertaken to study different anthropogenic
factors effecting water quality of famous religious Ghodawadi
tank situated in Bidar District of Karnataka State.  The main
purpose of study is to highlight the dilapidated condition of
water and blind beliefs persisting among people which are
effecting the pilgrims’ health.
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Ghodawadi tank : This tank is situated in the village
Ghodawadi presently known as Ghodawadi Sharif which is
located at 22 km distance in South West of Bhalki (Bhalki
taluka Headquarter) and at 25 km distance in North West of
Humnabad (Humnabad taluka Headquarter) in the western
part of Bidar district of Karnataka State.  The tank had been
built by the Nizam of that time to fulfill water demand of
pilgrims for their various religious activities and rituals who
have been visiting the 543 years old Dargah of famous Sufi
Saint “Ismail Shah Quadri”.  This Dargah is situated at
Ghodawadi village.  This Ghodawadi tank is spread in large
area of about 200 acres just nearby Dargah.  About 5000
pilgrims are visiting everyday and on each Thursday more
than 20,000 pilgrims visit for various religious rituals and
activities.

Threatening factors effecting ghodawadi tank: As per
detailed survey and study carried out by authors, various
threatening factors effecting Ghodawadi tank are as follows:
1. Almost all the pilgrims before visiting the Dargah take bath
in the tank resulting in the contribution of many pollutants
to tank water.
2. Villagers of Ghodawadi as well as visiting pilgrims wash
their cloths and contribute large amount of soaps and
detergents to the tank water.
3. Villagers also bring their cattle for bathing and drinking
water which again contribute many pollutants to water.
4. Many vehicles which come to Ghodawadi tank daily are
washed by their owners resulting in contribution of petroleum
pollutants into water.
5. All the pilgrims wash their utensils after cooking food or
after eating which in turn contribute large amount of organic
wastes into tank water.
6. About 1000 to 2000 goats are being scarified by pilgrims
every day which contribute large amount of blood, skins and
bones etc. to the pond.
7. Pilgrims also throw pooja wastage such as flowers, spoiled
coconut etc. in the tank.  Newly wed couples throw garland
etc. either in the tank water or in nearby the tank resulting
into spoiling of water quality leading to production of different
types of infectious bacteria.

Inspite of these threatening pressures, people use tank water
for their bathing, cooking and drinking purpose also.  The
misbelief persists that if they don’t use the tank water for
drinking and cooking purposes then God will become angry
and gives sorrow.  Hence all activities due to these misbeliefs
lead to occurrence of number of water borne infectious
diseases like cholera, diarrhoea, dysentery and jaundice etc.
and many other various problems.

Methodology: In order to evaluate present condition of tank,
water quality testings have been done on monthly basis and
summarised as per seasonal basis from January 2010 to
December 2010.

Physiochemical as well as biological analysis were done to
assess direct and indirect effects on the health of thousands
of pilgrims and villagers.

Water samples have been taken from three (03) different
locations comprising inlet and outlet of tank.  Sample analysis
was carried out as per process prescribed by American Public
Health Association (APHA).  Physiochemical analysis was
done in Chemical Engineering Department of Bheemanna
Khandre Institute of Technology, Bhalki and biological
analysis was carried out in Zoology Department of C.B.
College, Bhalki.

Physical, chemical and biological parameters were considered
to represent physiochemical and living being status of the
tank.  In order to quantify various potentiality like number of
visitors on all days and on special occasions and no. of
goats sacrificed each day, local people were consulted and
enquired.  Collected data have been tabulated in Table-01 to
Table-03.

Discussions
1. High value of pH indicates nature of saline water which is
high in summer season in comparison to rainy and winter
seasons.  It is due to high rate of evaporation in summer.
2. Total dissolved solid (TDS) value is high in summer in
respect of rainy and winter seasons.  It is due to dilution
taking place with rain water.  In Ghodawadi tank, TDS value
increases upto 551 mg/litre in the summer, indicating the
presence of higher concentration of chlorides and nitrates.
TDS value is directly related to conductivity.
3. Calcium level is low which indicates that molluscans cann’t
be survived.
4. High concentrations of chlorides such as 300 mg/litre
indicate heavy pollution due to organic constituent
discharged by cattles.
5. Colour of water is brown in all the seasons which indicates
that continuous pollution and addition of dust take place
due to pilgrims activities.
6. Dissolved oxygen level is as low as 4.0 to 4.7 mg/litre.  It is
directly related with regulating life inside water and is
inversely proportional to temperature.  It is also directly
proportional to amount of organic load in water.
7. Alkaline nature of water is due to high pH and total
hardness.  Here hardness is caused by high salt concentration
particularly due to high level of sulphates and chlorides.  It
is also high due to presence of extra CO2 as a result of
decomposition of organic matters.  Blood coming from
sacrificing goats also add to hardness and alkaline nature to
water.
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8. As per biological analysis, aquatic phytoplanktons are
completely absent from the pond.  It means higher level of
intervention of people as well as pollution present in higher
concentration in water is not suitable for plant growth.
9. No major insect population have been observed during
field visits.  Only small insect population like Cyclops,
Daphnia, insect larvae etc. have been observed.
10. High bacterial population have been reported.  It is mainly
due to degradation of organic wastage like garlands, pooja
waste and animal wastes etc.
11. Protozoans population are moderate. About 5-6 different
species of protozoans have been reported.  Protozoans
population are directly related to large number of infectious
diseases.
12. Molluscans, fishes, amphibians and bird populations are
completely nil.  It indicates that the pond is in highly
dilapidated condition.

Conclusion: Based on observations under prevalent
circumstances, it is concluded that anthropogenic pressures
directly effect on water quality of Ghodawadi tank which is
very harmful for drinking, cooking and even for bathing also
which in turn directly and indirectly affect human population,
animal population and water quality.  Accordingly there is
urgent need of protection and conservation of this tank by
the Government and private agencies for protection of
pilgrims’ health and hygienic conditions.  Public awareness
is also necessary to protect the general public and villagers
from various water borne infectious diseases and hence
authors are of firm opinion to have periodical studies for
evaluation of water quality of various religious tanks in the
country leading to various social, cultural and health welfare
measures.
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TABLE – 01
PHYSICAL ANALYSIS

Sl. Physical Rainy Winter Summer As per
No. parameter season  season season BIS
1 Transparency

(cm) 4 4.2 5
2 Temperature

in centigrade 23 24 28
3 TDS (mg/l) 480 500 551 80-100
4 Total suspended

solid (mg/l) 240 250 251
5 Colour Brown Brown Brown
6 Turbidity

(NTU) 55.9 56.8 57.9 5.0

TABLE – 02
CHEMICAL ANALYSIS

Sl. Chemical Rainy Winter Summer As per
No. parameter season season season BIS
1 pH 7.4 7.6 7.8 6.5to 8.5

2 Alkalinity Alkal Alkal Alkal
(mg/ltr) inity inity inity -

3 Acidity  (mg/ltr) - - - -
4 Total hardness

(mg/ltr) 100 110 110 300
5 Dissolved oxy

gen (mg/ltr) 4.6 4.6 4.7 5.6to 8.5

6 Chlorides (mg/ltr) 280 300 320 250
7 Calcium (mg/ltr) 57 58.5 59 75
8 Sodium (mg/ltr) 78 80 83 75
9 Taste Taste Taste Taste

less less less Sweet

TABLE – 03
BIOLOGICAL ANALYSIS

Sl. Biological Rainy Winter Summer As per
No. parameter season season season BIS
1 Phytoplanktons Nil Nil Nil
2 Bacterial

population High High High
3 Protozoans 06 06 06
4 Molluscans Nil Nil Nil
5 Fishes — — —
6 Amphibians — — —
7 Birds — — —
8 Aquatic insects 06 06 08
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PURIFICATION OF DRINKING WATER BY USING INDIAN TRADITIONAL SYSTEMS
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Abstract: Water is one of the scarce commodities and safe drinking water is essential for all.  High rates of mortality and
morbidity due to water borne diseases are well known in Indian villages.  About 50% of children below the age of six,
generally suffer from Diarrhoea, Dysentery, Cholera, Jaundice and Typhoid directly and from Malaria, Dengue etc. indirectly.

Serious degradation of water quality has been attributed to indiscriminate disposal of sewage, industrial waste, water
logging, unhygienic condition of handling food and water.

In the present paper, an attempt has been made for various threatening factors responsible for water contamination, role of
communities for preventing water contamination and mainly purification of drinking water by different traditional system
prevailing in different regions of the country.  These several old traditional systems for purification of water are in vague use
since ancient times.  These methods are low costing and less time consuming usually accompanied by different Indian herbs.
Making the village people as well as local communities aware about the traditional system of water purification must prove
useful for preventing a number of water borne infections because 80% of our Indian population especially rural population
will not afford high cost water treatment plants like their urban counterparts.

Hence, it is the need of present time to aware common people about traditional system of water purification and to have safe
drinking water.

Key words: Contamination, Vector, Anthropogenic, Pollutants, TEK, Aquifers

Introduction: Water is one of the most essential commodities
for all without which one cannot live.  Everybody knows the
problem of unsafe water.  Knowingly or unknowingly, sources
of our drinking water are continuously undersiege from
naturally occurring events as well as anthropogenic
pressures that pollute.  Source water which is untreated water
from well, hand pump, stream, lake, pond, river or underground
water, is used to be supplied for private and public drinking
water purposes.

The water which we get from rain, keeps going around and
around in different forms called “water cycle”.  When water
falls back on earth as precipitation, it may fall back into oceans,
lakes, rivers, ponds or it ends up on land.  When it ends up
on land it will be either soaked into earth and become a part
of “ground water” that plants and animals use to drink or it
may run over the soil and may go to the oceans, lakes or
rivers where the cycle starts all over again.

Among available water, only 1.0 percent is fresh water.
Among that fresh water, 95% are ground water found in
natural rock formation called aquifers.  About 53% of total
people depend on ground water as a source of drinking water.
In rural area, about 81% of community depend on ground
water.

“National Water Quality Report” indicates that overall
ground water quality is good but many local area have
experienced significant ground water and surface water
contamination.

In the present paper, an attempt has been made to study the
types of point and non points sources of water contamination

and its prevention on large scale as well as purification of
water by using Indian traditional system with community
participation.

Methodology: Continuous survey has been made during the
last three years to study different measures which are being
adopted by different communities for prevention of water
contamination as well as for water purification to get safe
drinking water by using various Indian traditional systems.

Water Pollution: Nearly 1.5 billion people don’t have safe
drinking water and due to that, 0.5 million deaths per year
can be attributed only to water borne diseases.

Pollution is mainly of two types known as point sources as
well as non point sources.

1. Point sources: Point source pollution occur when harmful
substances are emitted directly in water bodies in the form
of accumulation of different types of minerals in the earth
crust like Arsenic, Fluoride, salts of Mg and Ca etc. due to
natural phenomenon.

2. Non point sources: The non point source pollutants
indirectly pollute the water bodies as well as ground water.
It is mainly attributed by anthropogenic activities like
urbanisation and industrialisation etc.  The  sources of
pollution resulting from, are:
a. Sewage which contain decomposable organic waste and
pathogenic agents.
b. Industrial and trade waste which contains toxic agents
ranging from metal salts to complex synthetic organic
chemicals.
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c. Agricultural pollutants which comprise fertilizers and
pesticides.
d. Physical pollutants which include heat and radiological
waste like hospital wastes, thermal power plant wastes etc.

Indian Traditional Ecological Knowledge (TEK): India has
one of the most ancient civilization in recorded history.
Excavation in Indus Valley (eg. Harappa and Mohanjodaro)
has shown relics of planned city with drainage system and
public toilets which shows an excellent example of water
distributing system and environment sanitation.  Ayurveda
and Siddha system of Indian medicine have contributed a lot
for preventing water contamination.  Manusamhita prescribes
rules and regulations of personal health and hygiene at the
time of different rituals.  Medical education was first of all
introduced in the Nalanda and Taxilla Univeristies.  In 1000
A.D. Unani system was introduced in India by Muslim rulers
which later on became a part of Indian system of medicine.  It
has contributed a lot about community health system.

But with changes in political situations in India, the torch
which was lighted from thousands of years by Indian sages
grew dim and medical education as well as medical services
became static resulting into disappearance of ancient
universities and hospitals.

Indian traditional systems have been categorised in two sub
heads:

A. Indian traditional methods for preventing point as well as
non point source contamination.
From ancient times, several rules and regulations have been
made by different philosophers, rulers as well as saint such
as
1. As per Indian Vastu system, sources of drinking water
must be far away from toilet e.g. water sources for drinking
as well as other domestic uses should be in the north or east
where as toilets should be in the south or west.
2. Generally large wells were being made in middle of the
village on slight elevated region.
3. Well from all sides was used to be protected from kachcha
or pacca walls.
4. There were no large trees surrounding the public or private
well because spoiling of leaves contribute large amount of
organic pollutants.
5. Each and every house must have socket pit filled with
pebbles and covered with large leaves or mat for draining
water which also should be far away from water source.
6. In many villages there were separate ponds for taking
drinking water or for washing the animals or for washing the
utensils and clothes.
7. Knowledge of introducing water hyacinth like Jalkumbhi
and Kailoli was also being practiced in many Indian villages.
8. Each and every person of community was bounded by
certain rules and regulations made by Gram Panchayat
Sarpanch or Mukhia.

9. Place of cattle living as well as place of compost pit were
to be far away from the source of water and waste materials
were being dumped into compost pit for making biological
manure.

B. Indian traditional system for purification of  water
1. Certain metal disrupt bacterial cycle: In ancient time,
water was stored in container of brass or alloy of copper and
zinc.  It is the ancient purification process used by most of
the communities by which 90% of suspended impurities settle
down in 24 hrs.  Microbiologists scientifically prove that
these metal vessels disrupt the bacterial growth and save
human beings from many waterborne infections.  Now a days
also, use of copper jug and copper filter have become popular
for maintaining health of general people.

2. Purification of water by powder of herbs: As per Brihat
Samhita and Varahmihra, mixture of powdered herb namely
Anjan, Amla, Khas (vetiver), Nirmali (Bhui Amla) and
Bhadramusta were being used to purify well water especially
in rainy season in most part of Eastern States.

3. Purification of water by stones: From ancient time, Gomed,
Pearl and Quarz crystal (Sphatik) were being used to purify
muddy water of well in Karnataka, UP, Bihar and Bengal.

4. Disinfection of water by exposing the water to Sun: In
many Indian villages water is exposed to sun in copper vessel
for 05 to 06 hours to disinfect contamination.

5. Plants as water purifier: It is used in many Indian villages
specially in Kerala.  Lotus plant Nelumbo or Nelumbium are
introduced into polluted well and pond.  It not only clears
the water from impurities but also removes unbearable
strench.

6. Spice solution: Cardamom, a very common household spice
of Indian kitchen is used as natural coagulant by simply
sprinkling it on surface of water.  In fact, one can get crystal
clear drinking water by stirring it with crushed seed coats
from elaichi practise in Kerala, South Karnataka and Tamil
Nadu.

7. Seed of clarity: In many villages of Bihar, Jharkhand, West
Bengal and Orissa, seeds of Moringa (Sahjan) are used as
water purifier.  The crushed seeds of Sahjan are added into
water to get clean water.  Actually, these seeds contain
sufficient amount of water soluble protein which act like
magnet to attract clay, silt and also bacteria to form floccus
which is easily removed by filtering the water.

8. Aluminium sulphate as water purifier: In many parts of
UP and Bihar aluminium sulphate (Al2So4) commonly known
as alum or fitkari is used as water purifier especially in rainy
season.

9. Nirmally seed as coagulant: Nirmali (strychnos potatorum)
is commonly known as Bhui amla abundantly found in eastern,
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central and south India.  Seeds of Bhui amla are first crushed
on stones to make thick paste which is poured into dirty
water to get pure clear drinking water in many Indian villages.

10. Bhel seeds as water purifier: Seeds of Some carpus
anacardium commonly known as Bhel are used in many parts
of central and eastern India as water purifier. Seeds are first
crushed on stone to make a thick paste which is poured into
dirty water to get clear and pure drinking water.

11. The green grass as water purifier: Vetiveria commonly
known as khas-khas usually grow on the bank of river is
used as water purifier.  To purify water, roots of khas-khas
are laid in a clay jar with a couple of tiny holes at its bottom
and turbid water is strained through this filter.  Filtered water
is not only clear but has a pleasant odour also.  It is practised
in many Indian villages of UP, Bihar, West Bengal and Orissa.
In Kerala vetiveria roots of generally used to clean drinking
water in all houses and hotels.

12. Roots of water lily: Water lily (Nymphaea) is generally
introduced into pond as water purifier.  Its root has
tremendous capacity to clean the water practised in many
villages of Karnataka and Kerala.

13. Animals as water purifier: Fishes, soft body tortoises,
bivalve molluscans and frogs are being introduced into pond
and well to keep water clean in many parts of India.

14. Chemicals as water purifier: In many parts of India,
people have been using Lal potash (Potassium permagnate)
and bleaching powder once or twice in year to keep water
clean.

15. Boiling of water: It is common practice in all parts of
India to boil the water to make drinking water free from
bacteria.

However, UNICEF has discovered that one of the best ways
of getting clean water without wasting any energy is keeping
water in glass bottles on sunny roof for 24 hours where the
Sun kills 99.9 % of deadly E-Coli bacteria.

Methods of training to the community: It is necessary to
aware the general public about traditional system of
purification of water which can be done by training to the
communities.  Some of the methods of training the community
are as follows:
1.  Use of traditional mode of interaction like folklore, folk art,
drama etc.
2. Use of traditional media with focus an printing materials.
3. Use of large posters at different places of importance.
4. Use of modern media like TV, Video, VCR, Radio etc.
5. Organising group discussion, seminar/workshop for col
lege and school students.
6. Arranging competitions like essay writing, elocution,
painting, wall papers and slogans etc.

7. Publicity of interviews related to water education through
newspapers, magazines, radio and TV channels.
8. Arranging guest lectures by experts in this field at school
level, college level and also at village level by Gram Panchayat
Presidents.

Conclusion: It is the need of hour to highlight Indian
traditional systems to prevent water contamination by
checking it on sources of pollution as well as purifying it
before drinking and other uses because one sixth of world’s
population has no access to fresh drinking water.  In the
days to come, there are fears of war over water if situation
remains the same.  These methods are low costing and less
time consuming as well as for regaining natural properties of
water.  Now a days people of metropolitan cities get pure
drinking water which is nothing but only chemical, which
may be 100% free from bacteria but not with full of  natural
properties of water.

In addition to these, community should also be made aware
to conserve rainwater as much as they can because it is the
only source of pure water which we get to minimise the
percentage of mineral dissolved in ground water.  It will help
in ground water recharge and fulfil the demand of scarcity of
water.

Rajasthan has taught many lessons on water conservation
for communities of whole country where with the help of
Self Help Groups under the leadership of Dr. Rajendra Singh,
they were able to give rebirth to five rivers, probably first
time in the history which had become completely dry in 1940s.
They have done it by making traditional johad and other
water works with the help of local communities.
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Abstract: This study aims to document the wetland macrophyte diversity of eight water bodies of Haliyal Taluk, Uttar
Kannada District, Karnataka State. Qualitative floristic surveys were carried out during 2011-12. Forty nine species of
macrophytes belonging to Twenty nine families and 42 genera were documented. Diversity of macrophytes based on Shannon
diversity index indicated, maximum diversity in September 2011, whereas minimal diversity during June 2012. Conservation
of wetlands is the need of the hour to protect the biota as well as quality of drinking water.

Introduction: Wetlands are complex ecosystems composed
of distinct habitats influenced by biological, physical and
chemical processes. Aquatic macrophytes are larger plants
which actively grow continuously or periodically depending
upon the availability of required amount of water. They can
be categorized into submerged, floating on the surface or
rooted but above the water surface for efficient
photosynthesis. These plants play an important role in the
structure and function of the aquatic ecosystem. Threats to
fresh waters due to pollutants from various sources,
unfavourable climatic changes, eutrophication, acidification,
and alien species invasion lead to reduction in native
macrophytic diversity which also threatens the faunal
diversity of aquatic ecosystem. (Chambers, et al. 2008;
Muthulingam, et al. 2010)

Earlier, Subrahmanyam (1962) has described 117 aquatic
angiosperms. Lavania, et al. (1990) has compiled the wetland
flora of India; Cook (1996) has published the aquatic and
wetland flora of India. In this paper, for the first time we
present a Preliminary report on the Survey of Wetland
Macrophytes of Eight Water Bodies of Haliyal Taluk, Uttar
Kannada District. Karnataka State, India.

Materials and Methods:  Study site Seven tanks and one
Stream, chosen for the Preliminary survey of Wetland
Macrophytes, occur in the interior of the Haliyal Taluk, Uttar
Kannada District, Karnataka State:
1. Yadoga tank (Yd.) (150, 20’, 24.6" N , 0740, 43’, 49.7" E)
2. Ajgaoh tank (Aj.) (150, 18’, 05.3" N, 0740, 42’, 46.7" E)
3. Sambrani tank (Sm.) (150, 14’, 32.9" N, 0740, 45’, 55.8" E)
4. Bhagavathi tank (Bg.) (150, 09’, 10.0" N,  0740, 45’, 38.1" E)
5. Murukwad tank (Mk.) (150, 13’, 19.1" N, 0740, 52’, 06.2’ E)
6. Gundoli Tank (Gd.) (150, 15’, 20.5" N, 0740, 48’, 12.4" E)
7. Kalginakoppa tank (Kk.) (150, 15’, 23.5" N, 0740, 48’, 10.4"
E)
8. Bomanahalli stream (Bh.) (150, 09’, 57.9" N, 0740, 42’, 37.3’
E)

Data Collection: Qualitative floristic survey was carried out
seasonally during 2011-12. All the Wetland macrophytes were
identified using regional floras (Gamble and Fischer, 1935;
Bhat, 2003; Blatter and McCann. 1984). Bentham and Hooker’s

Natural system of classification was followed to classify the
species.

Statistical Analysis: Wetland Macrophyte diversity was
calculated based on Shannon diversity index (Simkhada
2006; Shannon and Weaver 1949).

Results and Discussion: A total of 50 species in which 30
genera and 29 families were recorded in the eight wetland
areas taken for the study survey. A maximum of 33 species
were recorded from Bomanahalli stream, followed by Sambrani
(11), Bhagavathi (10), Murukwad (6), Yadoga (6), Ajgaoh (5),
Gundolli (5), Kalaginnakoppa (4).  As observed from table 1,
that maximum number of species in the study areas was
recorded as 4 belonging to family Cyperaceae followed by
Asteraceae, Lentibulariaceae, Menyanthaceae, Poaceae and
Scrophulariaceae were represented by 3 species each.
Aponogetonaceae, Boraginaceae, Commelinaceae,
Hydrocharitaceae, Lemnaceae, Nymphaeceae and Ongraceae
were represented by 2 species each. Acanthaceae,
Allismataceae, Amaranthaceae, Araceae, Azollaceae,
Characeae, Convolvulaceae, Leguminosae, Lythraceae,
Marsileaceae, Nelumbonaceae, Pandanaceae, Polygonaceae,
Pontederiaceae, Potamegatonaceae, Rubiaceae, Typhaceae
were represented by only one species each (Table 1).  The
recorded wetland macrophytes are featured in plates 1-2.

Table 1 also reveals from among the four Morpho-ecologic
groups, emergent anchored with 25 species dominated the
water bodies, followed by floating leaved anchored (12),
submerged anchored (6) and floating (7) (Table 1)

Presence of Pistia stratiotes, Eichornia crassipes, Trapa
natans & Aponogeton natans indicated a clear sign of
invasion of alien species in these water bodies.

Diversity of Wetland macrophytes based on Shannon
Weaver Index, reveals maximum diversity during December-
2011 (H=3.646), where as minimal diversity during June-2011
(H=2.918). As given in Table 2

Quantitative floristic survey, constant monitoring and
protection of lentic and lotic ecosystems are the need of the
hour in order to save the native biota, to maintain the quality
of drinking water, and disqualify the efforts of alien species
to invade the wetlands
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ABSTRACT:  It is aptly said that pollution is the price paid by us towards social development through scientific advance-
ment.  Environmental pollution is any discharge of material or energy into the water, land, or air which causes acute (short-
term) or chronic (long-term) detriment to the earth’s ecological balance or that lowers the quality of life. The industrializa-
tion of society, introduction of motorized vehicles and the explosion of the human population, however, have caused an
exponential growth in the production of goods and services coupled with the indiscriminate discharge of untreated indus-
trial and domestic wastes.

The study was envisaged with the objectives to assess the adolescents ‘concerns regarding environmental pollution, and to
find out their knowledge about the impact of negligent human behaviour on the environment. The survey method and
questionnaire was the tool used. A sample of 100 adolescents, both boys and girls were selected for the study. Salient findings
revealed that 90% of the adolescents were aware of changes in the environment; with these changes being attributed to
decomposition (8%), contamination (18%) and 74% due to pollution from varied sources. Around 76% of the adolescents
were concerned with the conservation of natural resources being the mode of protecting the environment, and 78% vouched
for usage of biodegradable products in their daily lives to prevent further environmental deterioration. The adolescents were
perturbed that negligent human behaviour impacted the environment with 52% ranking it as the main cause for increase of
global warming, 34% for depletion of ground water sources, 24% for human health issues arising due to smog and poisonous
emissions, and 18% for destruction of rainforests and other natural areas. It was observed that adolescents were very
concerned with the ensuing environmental pollution; and they felt that stringent measures should be undertaken such as
utilizing the concept of “reduce, reuse and recycle” as the best option to prevent further deterioration of natural resources,
as well as educating the general public on environmental pollution.

Keywords:  Environmental pollution, Adolescents, Ecological balance, Biodegradable, Reduce, reuse and recycle.

INTRODUCTION: It is aptly said that pollution is the price
paid by us towards social development through scientific
advancement.  Pollution is a peril of our society – a peril out
of scientific achievements applied to improvement of human
facilities. Unfortunately, cycle of human social development
is irreversible.

One of such social maladies caused by all round develop-
ment of human society is pollution. It is a part of most devel-
opmental programmes undertaken for development of human
society based on scientific achievements.

Although pollution had been known to exist for a long time, it
had seen the growth of truly global proportions only since
the onset of the industrial revolution during the 19th century.
The industrial revolution brought with it, technological
progress along with resultant pollution.

Environmental pollution is a problem both in developed and
developing countries.  Factors such as population growth
and urbanization invariably place greater demands on the
planet, and stretch the use of natural resources to the maxi-
mum. It is defined as “any discharge of material or energy into
the water, land, or air which causes acute (short-term) or
chronic (long-term) detriment to the earth’s ecological bal-
ance or that lowers the quality of life.

Studies have elaborated that the industrialization of society,

introduction of motorized vehicles and the explosion of the
human population, however, have caused an exponential
growth in the production of goods and services coupled with
the indiscriminate discharge of untreated industrial and do-
mestic wastes.

Therefore, this study was taken up with the following objec-
tives:
To assess the adolescents’ concerns regarding environ-
mental pollution.
Find out the adolescents’ knowledge about the impact of
negligent human behaviour on the environment.
 Ascertain the adolescents’ sources of information re-
garding environmental pollution.
 Classify the measures undertaken by adolescents to
protect the environment from further damage.

METHODOLOGY: The study was limited to 100 adolescents,
both boys and girls within 13-16 years from selected high
schools in Bangalore city, studying in SSLC, ICSE and CBSE
syllabi.  The research design comprised of the survey method,
and the questionnaire was the tool utilized.

SALIENT FINDINGS OF THE STUDY
Characteristics of the Adolescents’ Age, Gender and School
Syllabus. The age range of the adolescents was found to be
between 12 to 15 years, with 54 percent of males and 46 per-
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cent of female respondents.  Forty percent of the adolescents
were from SSLC and ICSE schools and 20 percent from CBSE
schools.  Majority of them were from nuclear families, with 20
percent being from joint families.  Most of the adolescents’
parents were degree holders and pre-university educated;
while a few were educated up to 10th standard and some were
professionally qualified.

TABLE – 1: Adolescents’ Concerns towards the Changes
in the Environment.

N=100
Characteristics Category Respondents

N %
Concerns about Concerned 90 90.0
changes in
Environment Not concerned 10 10.0
Process of change Decomposition 08 8.0
due to: Pollution 64 74.0

Contamination 09 18.0
Total 100 100.0

It is evident from Table 1 that 90% of the adolescents were
concerned about the changes in the environment.  74% re-
garded this process of change in the environment as due to
pollution, 18% due to contamination while 8% felt that these
changes could be attributed to decomposition.

TABLE – 2: Conservation of Natural Resources and
Biodegradability.

N=100
Characteristics Category Respondents

Group
N %

Looking after the Protection 18 18.0
natural resources & Conservation 76 76.0
protecting them from
damage is: Development 12 6.0
Things which Non biodegradable 14 14.0
Decompose naturally Biodegradable 78 78.0
are: Non renewable 08 8.0
Environmentalist is a Only humans 0 0.0
person interested in The total ecosystem 100 100.0
the welfare of
Total 100 100.0

Table 2 manifests that 76% adolescents agreed that the natu-
ral resources must be conserved, while 18% felt they should
be protected from further damage. Most adolescents were
aware that biodegradable things decomposed naturally, while
14% failed to recognize this aspect. All the adolescents knew
that the environmentalist is a person who is interested in the
welfare of the entire ecosystem.

TABLE – 3: Impact of Human Behaviour on the Environment
   N=100

No. Impact of Human behavior on the Respondents (%) Ranking Average  ranking

Environment

1st 2nd 3rd 4th 5th 6th

1 Destruction of the rainforests and other

natural areas 18.0 50.0 0.0 20.0 4.0 8.0 3.0

2 Erosion of topsoil by wind and water

caused by poor farming practices 10.0 6.0 10.0 26.0 24.0 24.0 4.5

3 Increase of global warming 52.0 8.0 20.0 6.0 10.0 4.0 2.3

4 Acid precipitation by the emission of

sulfur and nitric oxides from ore smelting

and coal burning has changed the soil

and water PH in many countries 2.0 16.0 22.0 14.0 24.0 22.0 4.3

5 Depletion of ground sources 4.0 6.0 28.0 10.0 34.0 18.0 3.9

6 Human health impacts due to smog and

poisonous emissions 14.0 14.0 20.0 24.0 4.0 24.0 3.0
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It is discerned from Table 3 that 52% of adolescents regarded
the increase of global warming due to adverse human
behaviour, as the main parameter for human impact on the
environment.  50% felt that destruction of rain forests and
other natural areas were due to the same reason; while 34%
and 24% respectively attributed the main ranking to ground-
water sources being depleted and human health impacts due
to smog and poisonous emissions.

TABLE –4: Source of Information on Pollution
N=100

No. Source of Information Respondents Group
N %

1 School 88 88.0
2 Radio & Television 88 88.0
3 Newspaper/Magazines 92 92.0
4 Siblings 20 20.0
5 Friends 50 50.0
6 School text books 100 100.0

@ Multiple Response
Table 4 infers that all adolescents received their information
on environmental pollution from school textbooks; 92% from
newspapers and magazines, and 88% from both their schools
as well as from the television. Around 50% of adolescents
received information from their friends, while 20% stated their
siblings being their source of information.
TABLE – 5: Adolescents’ Measures to protect the Environ-

ment from further damage
N=100

No. Waste disposal minimization Respondents Group
N %

1 Utilize disposable items
whenever possible 18 18.0

2 Dispose garbage without
any concern 06 6.0

3 Use concept of reduce,
reuse and recycle 82 82.0

Table 5 illustrates that most adolescents (82%) felt that utiliz-

ing the concept of “reduce, reuse and recycle” was the best

option to prevent further damage to the environment. Only

18% and 6% utilized disposable items whenever necessary,

and disposed garbage without concern respectively.

CONCLUSION

Adolescents were very concerned with the ensuing envi

       ronmental pollution.

They felt that stringent measures should be undertaken,

      such as utilizing the concept of “reduce, reuse and re

       cycle” as the best option to prevent further deterioration

       of natural resources.

Educating the general public on environmental pollution

       was perceived as an important criterion.
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WET WASTE MANAGEMENT – A CASE STUDY
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PhD Research Scholar, Associate Professor,** Research Guide, Associate Professor, Smt.V.H.D.Central Institute
of Home Science, Bangalore, *** Statistician, Associate Professor, University of Agricultural Sciences,Bangalore.

Introduction: Waste is nothing but unwanted material cre-
ated from our day to day activities. It is generated from our
room, house, office etc. Disposal of waste in the open may
have hazardous impacts on the environment. Waste cannot
be left as it is and therefore it is quite obvious that we need to
dispose of this waste in the most sustainable, economical
and eco-friendly manner. When something is thrown away, it
will not disappear or disintegrate.  It will only end up some-

where else in some other form.  When waste ends up where it
is not suppose to be, it becomes useless, causes pollution
and poses health risks.  On the other hand, when waste is put
in the right place, it becomes a valuable resource. Composting
is one of the important technologies for Solid Waste Man-
agement (SWM). Any organic material that can be biologi-
cally decomposed is compostable.
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The composting process is an environmentally sound and
beneficial means of recycling organic materials and not a means
of waste disposal. It is important to view compostable materi-
als as usable and not as waste requiring disposal. A major
portion of municipal solid wastes in India contain up to 70%
by weight of organic materials. In addition, certain industrial
by-products-those from food processing, agricultural and
paper industries – are mostly composed of organic materials.
Compost is the end product of the composting process. The
by-products of this process are carbon dioxide, ammonia and
water. Compost is peaty humus, dark in colour and has a
crumbly texture, an earthy odour, and resembles rich topsoil.
Compost will not have any resembles in the physical form to
the original waste from which it was derived.

Thus, a study was carried out in Terrace Garden Apartment in
Bangalore. The apartment was 19 years old with 136 house-
holds and the residents did not follow any waste manage-
ment practices. Initially, each household collected the waste
generated in a day into a plastic carry bag and left it outside
their door. The housekeeping staff collected the garbage bags
from the all the houses to the basement and took out items of
economic value like milk covers, bottles, metal cans, card-
board packing materials, papers which have not come in con-
tact with the wet waste, etc. After picking the items, all the
small plastic bags containing mixed garbage are again packet
in bigger plastic bags for final disposal in the allotted place in
the front of the apartment. Every week about 45 to 50 bags of
waste was generated. The garbage is not regularly picked by
the BBMP personnel. This resulted in rotting of the mixed
Garbage, rodent’s problem, emitting of foul smell and leach-
ing of water from the bags.  The management of the building
has to put pressure on the area contractor and every time pay
some money to take away the waste.

As a part of the study when approached for data collection,
the Resident Welfare Association and president of the Ladies
club showed keen interest in the waste management. The
researcher first took stock of the existing practices and sug-
gested composting of the wet waste. An area under the jack-
fruit tree was identified for compost pit. Composting requires
segregation of the wet and dry waste at source before final

disposal by the households. All the inmate of the apartment
was informed about the importance of waste segregation
through the resident mail blog, email and notice in the notice
board. A talk was arranged by the association about the im-
portance of waste management and the need for segregation
of waste. With the help of PowerPoint the researcher pre-
sented a talk. After discussion, it was decided that a bucket
with lid will be placed in basement of each block where the
inmates will deposit the wet waste and leave the dry waste in
front of the house to be picked by the housekeeping staff.

The residents took up the segregation immediately and a few
doubts about few items were cleared. The gardener and the
housekeeping staff were motivated, who’s involvement is
crucial for the success of the programme. Every day, the gar-
dener emptied the wet waste in the bucket in the pit and put
a layer of dry leaves which were collected from sweeping in
the apartment complex and a layer of mud to avoid housefly
and odour. Twice a week the pit is thoroughly mixed to aerate
the mix and enhance the composting process. It took 45 days
to fill a pit of 4 X 2 X 2 feet to fill. A thick layer of mud was put
on the waste and it was left for composting. A second pit of
similar size was dug and the process continued. In 40 days
the second pit was also full and it was also covered with mud
and left to compost. A small third pit of 2 X 2 X 2 was dug. It
took 22 days for the third pit to get filled. After 60 days the
first pit was opened and about 170Kgs of compost was har-
vested and used for the garden in the apartment complex.
The fit pit is again used for composting and thus the process
is continuing.

The management could save Rupees 8000 on buying manure
for the garden and the number of garbage bags were reduced
to half. Segregation of waste thus becomes one of the most
important step in waste management.

Proper solid waste management is a mission for all.  Each
sector has a particular responsibility. The overall success of
a solid waste management system will substantially depend
on the national government support, public participation and
involvement, and private sector initiatives and participation.

HABITAT SELECTION FOR BREEDING BY GREEN LYNX SPIDER, PEUCETIA VIRIDANA
(STOLICZKA 1869) (OXYOPIDAE) INHABITING THE SHRUB OCIMUM SANCTUM

(LAMIACEAE)
Umadevi T.

 Associate Professor, Karnataka College, Bidar, Karnataka

ABSTRACT: During Reproductive season plant preference is exhibited by Peucetia viridana (Stoliczka 1869). It selects the
habitat to which its body structure camouflages easily. Present study is conducted in an estate/ garden with crops belonging
to malvaceae, solanaceae, cucurbitaceae and also shrubs mainly of Lamiaceae (Ocimum sanctum) and Euphorbiaceae
(Phyllanthus mirtifolius). As young ones the spiders occupy the lower branches of ocimum sanctum. On attaining maturity
and full body size they move to upper branches. The migrations from lower stratum towards upper, also brings remarkable
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changes in their body like colour change from bright green to dark green, pale green legs to pale yellowish with long spines
and dense black spots. Their morphological structures easily can confluence with the plant architecture like bracts of
inflorescence, dried calyx tubes, ting black twigs, and leaf petioles. It is observed that along with food availability their prime
concern is also for own safety to protect the egg sac till the hatching of it.

Key Words – Peucetia viridana, Ocimum sanctum, camouflage, breeding, Habitat selection.

Introduction: Animals select site in active adult stage for for-
aging, feeding and reproduction. Comparing to other arach-
nids, spiders are totally predaceous. They occupy higher
tropic level than that of insects. Their value is significant in
biological control, maintaining the biotic balance of nature.
Distribution of spider communities on a grassland was deter-
mined primarily by the vegetation architecture {Butterfield,
1986}. Spiders are recognized by their ability to choose mi-
crohabitats of better quality i.e. availability of prey (Morse
and Fritz 1981, ward and Lubin 1993, Morse, 2007). Inflores-
cence of a plant indicate prey availability (Arango et al 2000,
Huling et al 2004, Romero and vascocellos – Neto 2005, souza
and Martins 2005) Foliage density and biomass may provide
shelter from predators (Ricchart and Tracy 1975, Gunnarson
1990, 1996, Halaj et al 1998).

Specific associations between spiders and plants occur due
to the specific morphological features like glandular trichomes
and inflorescence. (Romero and vascocellos – Neto 2005,
Simon (1890) Spider Populations show certain association
between structure and heterogeneity and structural complex-
ity of the plant community (chew 1966, Riechert and Reeder
1970) Simon (1890) was the first to record, the interaction of
lynx spiders of genus Peucetia {oxyopidae} with plants bear-
ing glandular trichomes.

The spider genus Peucetia comprises 43 species with world
wide distribution (Van Niekerk and Dippenar – schoeman 1994,
santos and Bres – Covit 2003, Platnick, 2006) Green lynx spi-
der Peucetia viridana (stoliczka 1869) Oxyopidae thorell 1870)
Is a poyphagous cursorial predator, feeding on several or-
ders of insects and spiders (Nyoffeler et all 1992). It is com-
monly found on grasses, shrubs and weeds (kaston 1972,
Arango et al 2000) Often with glandular trichomes
(Vasconcellos – Neto et al 2006) The Spider species is annual
Univoltine, females lay 25-600 eggs which they guard till the
hatching of spiderlings (wiley and Adler 1989). Body of the
spider is bright green with pale green or yellow colored long
spiny legs bearing prominent black spots. Male measures up
to 8 -15 mm and female up to 11-22 mm.

The preferred habitat of the spider is Tulsi, Ocimum sanctum
(Lamiaceae). O. sanctum is on aromatic, perennial shrub about
0.70 to 1.25meters tall. It is distributed in tropical regions abun-
dantly in humid climatic conditions. It bears inflorescence
measuring up to 20 cmts long, tiny purple bilabinate flowers.
Leaves are elliptical with serrated margin with minute oil glands.

The stems and leaves are hairy. Stalkless heart shaped bracts
are present at the base of each flower cluster.

Study Area: Study is conducted in a partly cultivated estate
in a village, chalavara, palakkad district, Kerala, India. Palakkad
is located at 100 46” 21’ north latitude and 760 39” 5’ east
longitude at an elevation of 75 to 250 meters above sea level.
It gets annual rainfall of 2400mm and temperature varies from
220c to 370c and has average humidity 90%. Vegetables grown
in the estate are lady’s finger, Hibiscus Esculuntus
(Malvaceae), tomato, solanum lycopersicum (Solanaceae)
Pumpkin- cucurbita maxima (cucurbitaceae). Along the mar-
gin of cultivated area there are shrubs mainly Tulsi, ocimum
sanctum (Lamiaceae) and Phyllanthus sps. (Euphorbiaceae).

METHODOLOGY: Reproductive season of Peucetia
viridana is summer. Study was conducted from first week of
March till the middle of may in two consecutive years 2009
and 2010. Abundance of spider population on the all the five
plants during the feeding and foraging was observed and a
comparative account is recorded. This is done in January
and February. The observation is repeated in March to
May and recorded their population on the plant species.

RESULTS AND DISCUSSION : The study describes that
spiders spent their active feeding on the three vegetable crops
which bear glandular trichomes. The other two plants that
the spiders prefer are O.sanctum to Phyllanthus mirtifolius.
But less in compare to vegetable crops. As they attain repro-
ductive maturity along with the morphological changes they
change their microhabitat. They occupied on tulsi plant at a
site i.e. ¼  of the plant from the top. Their bright green body
colour changed to the dark green to blend with the back-
ground. Pale green long legs change the colour to pale yel-
low, with long spines and dense black spots which camou-
flage with the dried bracts, calyces, and petiole of leaves and
dried black coloured ting twigs of the plant. At this time only
a trained eye can spot them.

The study also describes other habitat preferred by the spi-
der is phyllanthus  sps as a second option. This small shrub
has tiny purple flowers, purple coloured branches small leaves
and fruits on long stalks.

This type of habitat selection is found only during breeding
season. Spiders choose such background that provide them
complete camouflage. It is seen specially in the gravid adults
because many a time egg sacs is not hidden but open to the
sky and the spider vigoursly guards them.
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Fig: 1- Spider population during the feeding stage on the
plant species.

Fig:2 – Spider population versus plants  species during
reproductive season
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PROBLEMS OF FEMALE STREET VENDORS IN BANGALORE CITY
KAVYA.L, Dr.K.PURNIMA

DEPARTMENT OF EXTENSION EDUCATION AND COMMUNICATION SPECIALIZATION, Smt. V.H.D CENTRAL
INSTITUTE OF HOME SCIENCE BANGALORE-560001

Objectives:  know the socio economic status of the female street vendors; understand the financial accessibility of
their economic activity; explore their occupational well being; understand their struggle for their livelihood in an
increasing competitive situation; gain knowledge about the problems faced in the various situations of their occupation.
Hypotheses: Female street vendors face different types of problems in their occupation; respondents are satisfied to
some extent with the street vending business.
Survey and observation were conducted on a sample of 50 respondents, using purposive sampling design.

Major findings: All the respondents earned their income on a daily basis and a majority did not hold a SB account.
A considerable percentages vended vegetables, flower and fruits, majority being stationary vendor.
About 50% were vending in the same place from many years because of which they selected that place and some
because it was near offices, bus stops and markets.
A majority of them bought the raw materials from wholesale dealers and stored in their houses, the modes of
transportation being tempos, government buses, autos and cars.
Considerable percentages sold without profit and to large scale buyers as strategies to sell the left over goods, and
used calling out and quality as strategies to attract customers.
A majority of them faced problems like law and order issues, bribe and taking goods without paying from policemen
and small percentages faced problems like transgender problem from localities.
A majority faced losses, loss of quality, dull or no business as impacts of natural disasters, spoilage of raw materials
and no business as impact of manmade disasters.

A majority of them faced health problems like body, throat, leg, back and joint pains and breathing problems but
relied on self medication.  A majority said that they did not experience mental stress and out of those who did,
distressed by eating pan, sleeping and very few drinking.
Most of the respondents showed that they were environment and civic conscious since their mode of garbage
disposal was through BBMP and some of them sold the leftover as animal feed.
No bargaining and fixed rate were methods used to tackle bargaining customers, while some of them gave a little
more of the goods.
Considerable percentages each said that the profit gained from the business was good, satisfactory and that it
needed improvement.
None of them were aware of self help groups.
Majority of them did not give credit to customers.
About half of them took financial help from finance organization and considerable percentages pledged their jewels.
It is sad to note that only about half of them could spend quality time with family.
A majority of them did not earn sufficient money to run the family and with about 50% of them their husbands
supported them financially.
An encouraging sign was that the respondents enjoyed the rights of spending money earned by them.
They managed house hold work and business in different ways like taking the help of family members, completing
cooking in the morning etc.
With regard to extent of satisfaction with street vending business a majority of them said that they were satisfied to
some extent.

INTRODUCTION: The coinage “street vendors” has become
an indispensable organ of and synonymous to urban culture.
It has influenced the psyche of the “urban culture”. But street
vendors face some constraints such as lack of access to credit,
adequate infrastructure, sufficient social security coverage
and many other resources as other activities within the infor-
mal sector though they play very important role in the urban
informal economy by generating employment and support-

ing urban poor as well as rich. The informal sector of an
economy can be defined in terms of lack of governmental
regulation or lack of institutions that provide job security
and benefits. Too often, street vendors rights to ply their
trade are limited by regulation, harassment, and  new urban
initiatives, making women especially vulnerable.

With this view in mind, the investigator thought it appropri-
ate and a need to know more about female street vendors, a
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big chunk of unorganized sector, today and hence this present
study on “Problems of female street vendors in Bangalore
city”.

AIM :  The Aim of the study is to elicit information on the
problems of female street vendors in Bangalore city.

OBJECTIVES:
— To know the socio economic status of female street ven-
dors.
— To understand the financial accessibility of their economic
activity.
— To explore their occupational well being.
— To understand their struggle for their livelihood in an in-
creasing competitive situation.
— To gain knowledge about the problems faced by them in
the various situations of their occupation.

HYPOTHESIS:
— Female street vendors face different types of problems in
their occupation.
— The respondents are satisfied to some extent with the street
vending business.

METHODOLOGY
Formulation of the research design

Construction of the tool

Selection of the sample and sampling method

Administering the interview schedule to the respondents

  Pilot study

Compilation, analysis and interpretation of data

Survey and observation were the methods used to conduct
the study, using interview schedule and observation as tools,
on a sample of 50 respondents, using purposive sampling
design.
Kinds of problems faced from policemen

Kinds of problems Percentage Total
Yes No  

Law & order issues 29 (59.3) 71 (40.7) 100
Bribe 97 (59.3) 3 (40.7) 100
Taking goods without
paying 52 (59.3) 48 (40.7) 100
Total 178 122 300

For nu = 2,  X²0.05 = 5.99

Since the calculated value of X²(97.88) is higher than the
table value (5.99), the above test concludes that the respon-
dents faced different kinds of problems from policemen.

Extent of effect of climatic conditions on business

Extent of Effect Percentage Total
Yes No

To a great extent 6 (25) 94 (75) 100
To some extent 80 (25) 20 (75) 100
To a least extent 10 (25) 90 (75) 100
Not at all 4 (25) 96 (75) 100
Total 100 300 400

For nu = 3,   X²0.05 = 7.81
Since the calculated value of X² (268.99) is higher than the
table value (7.81), the above test concludes that climatic con-
ditions did affect the business of respondents.

Mode of selection of place of vending

Response X² Y² XY
(NO) X (NO) Y
16 25 256 625 400
6 3 36 9 18
17 3 289 9 51
12 7 141 49 84
1 5 1 25 5
1 7 1 49 7
1 4 1 16 4
1 2 1 4 2
1 2 1 4 2
X=56 X=58 X²=727 Y²=790 XY=573

r= 0.053
It can be concluded that there is a very low positive correla-
tion(0.053) between categories of vending and the mode of
selection of place for vending.

Donut graph revealing the rights of spending money
earned by the respondents.



2425TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Bar graph representing the level of satisfaction with street
vending business.

SUMMARY AND CONCLUSION
A majority of the respondents did not belong to the category
of BPL families, all of them possessed ration cards. Consider-
able percentages of them lived in rented houses. Half of the
respondents children went to Government schools . None of
the respondents belonged to any union. It is sad to know
that Less than 15% of the respondents were SB account hold-
ers. Considerable percentages of the respondents sold the
goods without profit and to large scale buyers as strategies
to sell the leftover goods. More than half of the respondents
faced physical health problems like body, throat, leg, back
and joint pains, it is disheartening to know the fact that they
rely on self medication.

RUPEE DEPRECIATION –HOW IT IMPACTS INDIAN ECONOMY?
Nagaratna T. Renakigoudar

Dept. of Commerce and Management, Karnataka State Women’s University, Bijapur (Karnataka), E-Mail-
surendratna@yahoo.in

Abstract: Barter system of economy turned into monetary economy. Every nation of the world has its own money/currency
(some having common currency) for their day-to-day transactions. Currency of any country rules its economy; hence the
modern economy is described as money economy. Dollar, Euro, Yen, Pound-Sterling, RMB, Drachma, Rupee are some
examples of currencies of different countries.

The currencies have their own values which play a pivotal role in foreign trade. Indian Rupee in recent years has been
depreciating. It means it is losing its value against other currencies viz Dollar, Euro and Yen. It adversely affects the

country’s balance of payment as India has vast imports. Rupee Depreciation causes slowing growth, elevated inflation and
rising fiscal and current account deficits. It is also threatening External debt liability.

Dr. Kaushik Basu, Chief Economic Advisor, Union Ministry of Finance, said in an interactive session organized by the
Bharat Chamber of Commerce in Kolkata that “Rupee volatility at 56-57 to the dollar is not desirable”.

The rupee has turned out to be highly volatile and it has crossed the 56 mark against the dollar even with interventions by
the Reserve Bank of India. This has become a hotly debated topic as the fundamentals of the economy have begun to turn
shaky.

In this regard the present article focuses on the concept of value of money-depreciation-devaluation, causes for Rupee
depreciation, variables affecting the movement of the currency and effects of depreciating rupee on the Indian economy.

Key Words: Rupee depreciation, Devaluation, Factors affecting rupee depreciation, Reasons for rupee depreciation.

Introduction: Barter system of economy turned into mon-
etary economy. Every nation of the world has its own money/
currency (some having common currency) for their day-to-
day transactions. Currency of any country rules its economy;
hence the modern economy is described as money economy.
Dollar, Euro, Yen, Pound-Sterling, Renminbi (RMB), Drachma,
Rupee are some examples of currencies of different countries.
Rupee is the Indian currency. Just like any commodity the
Rupee also has a price. We can define the value of rupee in
two terms. Firstly, in domestic trade, it is the purchasing power
of the rupee, quantum of commodities or services it purchases.
It is mainly determined by inflation or deflation in the country.

Secondly, in foreign trade it is the value we pay to exchange
a rupee to other country’s’ currency. The US Dollar being the
predominant currency, all prices of currencies are generally
quoted in Dollars. Hence in case of the Rupee, its price at any
point in time may be say, Rs.50/$. It is determined through
various aspects such as forex reserves, FDI inflows, rate of
interests and so on. With the change of the indicators, the
value of the rupee per dollar changes. When the rupee be-
comes dearer i.e. less than Rs.50/$ say Rs.45/$, it is said that
the value of rupee is ‘appreciated’; in the reverse case, say
Rs.56/$ then the Rupee ‘depreciates’ in value.
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Review of Related Literature: Rupee depreciation made Eu-
rope tour costlier. Everything bought abroad is now 10 to 20
per cent more expensive. Destinations such as London, France,
Italy and Switzerland have seen a dip in bookings due to
Rupee depreciation (Nivedita Ganguly). Depreciating rupee
is impacting potential upcoming IT contracts and could im-
pact onsite costs and international hiring plans. Expenses
incurred on onsite employees such as travel and stay and
hiring local talent in the US and Europe have become expen-
sive (V. Ganesh and K.V Kurmanath).

The rupee has been declining in value to new lows against
the dollar. The fall in rupee against the dollar raises the landed
cost of the white metal (Latha Venkatraman).

Planning Commission Principal Advisor Pronab Sen said if
prices of petroleum imports rose due to the depreciating ru-
pee, it would surely add up to the cost pressure.(July 22,
2012, Business Standard). He further said “Now, if the system
permits, it could raise inflation or else the margins of compa-
nies will get squeezed. Squeezing of margins of companies in
an already slowing economy will further hurt the overall growth
story”.

Moody’s Investors Service, a leading credit rating agency,
on Monday, (29th May 2012) said that depreciating rupee would
only have a limited impact on India’s sovereign ratings.

Objectives of the study:
1. To throw light on value of the money, depreciation and
devaluation of rupee.
2. To know the causes of rupee depreciation.
3. To bring out the factors affecting depreciation of rupee.
4. To know the impact of depreciating rupee on the Indian
economy.
5. To know the regulatory measures undertaken by govern-
ment and RBI.

Methodology: The present research study is largely based on
secondary data. Data relating to rupee depreciation, devalua-
tion, Valuation history of Indian Rupee against US dollar,
Causes for rupee depreciation and its impact on Indian
economy and regulatory measures etc., have been collected
from research articles, websites and news papers. The data is
presented in tables and graphs for easy understanding.

Meaning of Depreciation and Devaluation of Rupee:
Currency Devaluation is a reduction in the value of a cur-
rency with respect to those goods, services or other mon-
etary units with which that currency can be exchanged. ‘De-
valuation’ specifically implies an official lowering of the value
of a country’s currency within a fixed exchange rate system,
by which the monetary authority formally sets a new fixed
rate with respect to a foreign reference currency. The oppo-
site of devaluation is called revaluation.

Currency Depreciation is the loss of value of a country’s
currency with respect to one or more foreign reference cur-

rencies, typically in a floating exchange rate system. It is
most often used for the unofficial decrease in the exchange
rate in a floating exchange rate system. When a currency
loses value in the world market, depreciation occurs. Its op-
posite, an increase in the value of a currency, is currency
appreciation. Depreciation or Appreciation of the value of
currency occurs due to market forces.

The currencies have their own values which play a pivotal
role in foreign trade. Indian Rupee in recent years has been
depreciating. It means it is losing its value against other cur-
rencies viz Dollar, Euro and Yen. The table-1 depicts value of
Indian rupee against US dollar since 1952. There has been
depreciation as well as appreciation in the value of rupee in
different years. But there is a sharp decrease in the value of
rupee against US dollar from September 21, 2011, when it was
48.24/$ and reached to 57.15/$ in June 22.

Table-1, Valuation history of Indian Rupee against US
dollar

Year Exchange Rate Year Exchange Rate
(rupees per US $) (rupees per US $)

1952 5.000 2009 Oct 46.37
1970 7.576 2010 Jan 22 46.21
1975 8.409 2011 April 44.17
1980 7.887 2011 Sept, 21 48.24
1985 12.369 2011 Nov, 17 50.97
1990 17.504 2011 Nov, 24 52.11
1995 32.427 2011 Dec. 15 53.65
2000 45.000 2011 Dec. 14 53.7147
2006 48.336 2012 May 21 55.03
2007
(Oct) 38.48 2012 May 22 55.3950
2008
(June) 42.51 2012 May 23 56.25
2008
(Oct) 48.88 2012 June 22 57.15

Source: News Papers
Chart-1: Showing Rupee Depreciation from 2011 Septem-

ber to 2012 July.
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How currency value is decided?: There are many economic
factors, which decide the value of a currency. A currency will
tend to become more valuable when its demand is higher than
supply. It is the basic theory. Exchange rates are expressed as
a comparison of two currencies and it is always relative. Inter-
est rates, rate of inflation and exchange rates are correlated.

How currency/Rupee appreciates?: Any currency appreci-
ates whenever its demand increases i.e. its value in the world
market increases. The increase in demand can occur in 3 ways:
1.When exports of India are high, the demand for its currency
increases for transactional purposes. 2. Whenever Central
Bank increases the interest rates, the demand for rupee in-
creases as people will try to exchange other currency for ru-
pee to deposit it into the banks to get higher returns. 3. When-
ever the employment and per capita income in the country
increases, the demand for goods and services also increases.
To procure goods and services, people demand currency/
rupee and thus the demand for the country’s currency in local
market amplifies.

Why is Rupee depreciating?
Lot of downward pressures that have been on the Rupee in
the past few months is due to the political environment in the
country, and the uncertainty caused by issues like GAAR,
retrospective taxation, inability to pass any policy reforms
and other clouds surrounding the Indian economy.
Unlike the last time (2008) the Rupee depreciated which was a
time of global crisis, things aren’t as bad globally this time,
and most of the trouble that is brewing is domestic1. These
circumstances hardly encourage investor confidence and as
a result money has been flowing out of Indian equities and
that is led to the downfall in the market.

The main reasons for depreciation of Indian rupee now:
· Stock market performance
It is a known truth that Indian stock market is dominated by
overseas investors. When the economy is healthy and stock
market is performing better than other countries, overseas
investors will become heavy investors for India. To invest
here, they require rupee. This will increase the demand for
rupee and will result in higher value for rupee. But, now In-
dian stock market is not performing well and highly volatile.
Hence overseas investors are pulling money out of Indian
stock market, causing rupee depreciation.

Indian markets are in a bad shape (chart-2). The sentiments
after the US downgrade and the European crisis etc. resulted
in overseas investors selling in India and buying dollars. In a
bad  performing market, when there is depreciation in rupee, it
will bring down the overseas
1. Manshu (2012): “Five aspects of Rupee depreciation to
keep in mind” on May 10, 2012 in Economy.

(www.onemint.com/.../five-aspects.)
Investors’ real returns. So they start selling, which will again
deepen the situation. Despite all the problems in the US, the
dollar is still the safest paper currency in the world! So, there
is more demand for dollar in volatile condition like this. This
will add to the rupee depreciation. Very high prices for gold
have created alarm among investors and fearing a bubble
there, investors started moving towards dollar. This demand
in dollar is also causing depreciation of rupee.

Chart-2: Showing Volatility of Sensex and Rupee Value

Source: C.P. Chandrasekhar, “The volatile rupee” The
Hindu, Business Line, dated May 1, 2012.

www.thehindubusinessline.com/

Inflation: Another factor affecting the currency value is
inflation. Now we are experiencing a very high inflation rate
in India. This will decrease the purchasing power against
other currencies. This leads to depreciation of the currency.
The following table-2, illustrates CPI inflation in India is
highest that is 10.16% on May 2012 as compared to other
nations, particularly United States where it is only 1.66% on
June 2012.

Table-2, Recent CPI Inflation of different Countries

Country Period CPI Inflation
United States June 2012 1.66%
India May 2012 10.16%
Japan May 2012 0.20%
China June 2012 2.11%
Unite Kingdom June 2012 2.43%
Canada May 2012 1.24%
Germany June 2012 1.72%
France June 2012 1.94%
Russia May 2012 3.62%
South Africa June 2012 5.55%

Source: www.Inflation.eu-worldwide inflation data
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Current account deficit: Current account deficit occurs when
a country’s total imports exceeds the total exports. This makes
the country, a net debtor to the rest of the world. This is not
good for the country because, the country needs to buy more
foreign currency. More demand for the foreign currency will
reduce the value of that country’s currency.
India’s current account deficit is more than the expected level
now and this also contributes to the depreciation of Indian
rupee.

Corruption and Political paralysis: Corruption which is
prevailing in India curtails economic growth. At the same time
the Government is also unable to transact any meaningful
business and reforms occupy a back seat in the agenda. The
Anna Hazare’s campaign against corruption took the atten-
tion of the global media, which affected investor sentiments
globally.

Effect of Rupee depreciation on exporters: For exporters, all
other things being equal, rupee depreciation is good, as the
conversion rate is higher. But the problem is that all other
things aren’t equal and they have to face a slowing market in
Europe and US, and that means business is slowing down for
them there. The recent Cognizant 2012 guidance- the drop in
share prices of all IT firms subsequently is a good example of
that.

Effect of Rupee depreciation on oil importers: Since India
imports most of its oil from abroad, every time oil prices shoot
up, India’s oil bill shoots up and the Government’s subsidy
towards oil also goes up.  The table-3 explains India’s crude
oil imports in the total import are 31.9% which is a great liabil-
ity to India.

The price of the Indian basket of crude oil has gone up 0.25%
in the first half of 2012 vis-à-vis 2011-2012 in dollar terms.
However, in rupee terms, it has shot up by 9.28% due to rupee
depreciation against the dollar (The Hindu, Business Line,
dated July 1, 2012)

Table-3, India’s Share of Imports of Crude oil in the Total
Imports
($ million)

Year Total Imports Crude Oil Imports % Share
2004-05 111517 29844 26.8
2005-06 149165 43963 29.5
2006-07 185735 57058 30.7
2007-08 251654 79779 31.7
2008-09 303696 93667 30.8
2009-10 288372 87135 30.2
2010-11 369769 105964 28.65
2011-12 488640 155639 31.9

Source: The Hindu, Business Line, dated July 1, 2012

Effect of Rupee depreciation on companies that have bor-
rowed in USD
A lot of Indian companies have borrowed in foreign currency
to take advantage of the low interest rates, but didn’t suffi-
ciently hedge to protect themselves against the adverse ex-
change rate movement that could take place, which has now
turned as a big problem under the circumstances of rupee
depreciation

Now, they have to spend  more INR to buy the same level of
USD they borrowed and this not only nullify their interest
rate savings that they may have benefited from, it will put a
big hollow their resources.

Impact of rupee depreciation on the different sectors: R u -
pee depreciation makes exports cheaper and imports more
expensive. In contrast rupee appreciation makes imports
cheaper and exports more expensive. Sectors like petroleum
and petroleum products, drugs and pharmaceuticals and en-
gineering goods – which have import inputs of as much as 77
percent, 19 percent and 21 percent, respectively2 – will lose
by the rupee depreciation. They have to pay more for the
imported raw materials which would decrease their profit
margins.
* When rupee depreciates, it is good news for industries
such as IT, textiles, hotels and tourism which generate in-
come mainly from exporting their products or services. Ru-
pee depreciation makes Indian goods and services cheaper
for overseas buyers, thus leading to increase in demand and
higher revenue generation. The foreign tourists would find it
cost effective to come to India, therefore increasing the busi-
ness of hotel, tours and travel companies.

Thus, Rupee appreciation is generally helpful for industries
which rely closely on imported inputs while depreciation of
the rupee is welcome news for industries which are exporting
a majority of their products.

* Investors in import oriented companies will be affected
badly in a depreciating rupee. For companies, borrowing cost
will increase and this will reduce their profit margin.
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* NRI or (Nonresident Indian) will be the biggest beneficiary
as they can convert their dollar savings to rupee at a high
rate. In fact many NRIs or Indians who work outside India for
a certain period transfer the money and convert it to Indian
rupee.

* For Indian students studying overseas, their cost will be
more, because they have to pay more rupees to get the same
dollar.

2. According to intelligence reports by the Associated Cham-
bers of Commerce and Industry of India

Why and how RBI controls exchange rate? : Though, the
exchange rate of the Indian rupee is dependent upon the mar-
ket conditions, the RBI will interfere in this area because a
steady value of rupee is essential for the orderly growth of
the economy. In order to sustain effective exchange rate, the
Reserve Bank of India (RBI) actively trades in the US$/INR
currency market. The RBI also intervenes in the currency
markets to maintain low volatility in exchange rates and re-
move excess liquidity from the economy.

A depreciating rupee will harm oil marketing companies, and
other import oriented businesses. This may help the software
companies and other exporters, who get their payment in dol-
lars. RBI will be watching the position and interfere to stabi-
lize the currency value. In case of depreciation, RBI will sell
foreign currency from the reserve and this will help in arrest-
ing the fall of rupee to some extent.

Regulatory Measures: Since August 2011, the rupee has de-
preciated 16.6%, the most among Asian currencies3. India has
a managed floating exchange rate system*. In the context of
the current turmoil in the forex market the Government and
RBI have taken series of actions to regulate depreciation of
rupee.

* The government has raised the ceiling for investments by
foreign investors in corporate and government bonds by $5
billion in each category, taking the overall foreign investment
limit in the debt market to $ 60 billion.

* The Central Bank has also raised the interest on loans to
350 basis points (bps) above the six-month London interbank
offered rate (Libor) for overseas loans maturing in three-five
years, making it easier for companies to borrow from abroad.
Libor is the average interest rate that leading banks in Lon-
don charge when lending to other banks. A basis point is
one-hundredth of a percentage point.

* RBI has also made it mandatory for companies to bring the
money immediately into the country, if raised for rupee expen-
diture in India.

1. ARTICLE: ‘Cold’ Rupee – Depreciating Indian Currency –
Pros and Cons Written by Administrator, February 22, 2012
www.rosemaryinstitute.com/essayarticles/48..

* This means that the Indian government intervenes only if
the exchange rate gets out of hand by increasing or reducing
the money supply as the circumstances demand.

* It has also hiked interest rates on non-resident rupee de-
posits between one and three years to 275 bps above Libor –
up from 175 bps – rate that had remained unchanged since 15
November 2008. Interest on foreign currency deposits in In-
dian Banks has also been increased to Libor plus 125 bps
from Libor plus 100 bps.

* Once cancelled, forward contracts booked to hedge cur-
rent account transactions cannot be rebooked.

* Foreign Institutional Investors (FIIs), too cannot be rebook
forward contracts cancelled, but can roll over.

* All forward contracts booked by exporters and importers
will be on a fully deliverable basis.

* The overnight open dollar position limit of banks has been
cut.

* As the risk of rupee depreciation continues, to attract over-
seas money, it has also allowed banks to accept Foreign Cur-
rency Non-Resident (FCNR) deposits as collateral for grant-
ing loans to domestic borrowers to meet working-capital
needs.

Summary and Concluding Remarks:
Summary:
* It will make oil more expensive in rupee terms.
* All imports will cost more and this will stimulate inflation.
* Exporters will gain because they can earn more rupees for
their foreign currency receipts.
* It will make foreign travel dearer and particularly hit Indian
students studying abroad.
* The decline in the rupee will generate only a moderate im-
pact on rated Indian companies, with the country’s largest oil
refining and marketing company, Indian Oil Corp., facing the
biggest challenges, Moody’s Investor Services said, “While
the currency’s fall will increase the debt-servicing costs of
companies with foreign currency debt, the risks for those
holding large amounts of US dollar-denominated debt are
also manageable in the near term, given that debt maturities
are limited for this time frame,” Moody’s stated.
* The recent fall in the value of the Indian rupee is likely to
support the profits of about 70% of the companies that are
rated in India. Nevertheless leverage will not improve for most
companies, according to a Standard and Poor’s report pub-
lished recently in the consequences of this ‘unforeseen’ de-
preciation of the rupee.
* If you are planning for a foreign vacation, postpone it,
otherwise it will cost you more now.
* But we can expect lot of foreign tourists to India this sea-
son, because, their travel cost have come down with a depre-
ciating rupee.
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Conclusion: Thus, based on the changes in exchange rate, a
rupee appreciates or depreciates. A certain group is benefited
and a certain group is affected on rupee depreciation. Export-
ers and NRIs are main benefiters and importers, Indian stu-
dents studying in USA and other group who need US dollar
to meet out their obligations are adversely affected.

The country which increases its GDP through export have to
keep its currency slightly depreciated so as to maintain ex-
port competitiveness, but after a certain level this deprecia-
tion has its own costs that with increased inflation, slowing
growth in the domestic market, high current account deficit,
overburden of international debt. Now, India must wake up
with other armor to make the value of rupee ‘more balanced’.
 However, the rupee’s fall is also a result of India’s existing
credit weaknesses such as loose fiscal policy, which has
boosted domestic demand, inflation, and import spending;
government subsidies, which support India’s reliance on im-
ported commodities; and domestic regulatory uncertainties,
which have deterred foreign portfolio and direct investment.
In this perspective, it is ideal to set up a Foreign Exchange
Rate Stabilization Fund, to contain and prevent the frequent
volatility of the rupee and its adverse consequences on the
economy.
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Abstract: A Special Economic Zone (in short SEZ) is a geographically bound zones where the economic laws in matters
related to export and import are more broadminded and liberal as compared to rest parts of the country.  SEZs are protected
as duty free areas for the purpose of trade, operations, duty and tariffs.  SEZ units are self contained and support services
within SEZs a units may be set-up for the manufacture of goods and other activities including processing, assembling, trading
repairing, reconditioning, making of goods, silver, platinum jewelry etc. India is one of the first Asian countries to recognize
the effectiveness of the Export Processing Zone (EPZ) model in promoting exports.  Asia’s first EPZ was set-up in Kandla in
1965 with a view to create an environment for achieving rapid growth in exports; a special economic zone policy was
announced in the Export & Import (EXIM) policy 2000.  Once of the main feature of this policy is that the designated duty free
enclave to be treated as foreign territory only for trade operations and duties and tariffs.  No license required for import.  The
manufacturing, trading or service activities are allowed. To provide a stable economic environment for promotion of Export
& Import of goods in a quick, efficient manner, Government of India enacted the SEZ act on June 2005. If Indian SEZs
performance is compared with other nations it its very much low.  Exports from SEZ in Indonesia and Thailand is more than
50%, China export is 23%, and of India is only 5%, although we are the first to start the Export oriented economic zone. To
compete with SEZ’s of other nation, in India there should political will and government should prevent the misuse of the
allotted places.

Key Words: SEZs in India, SEZ Act 2005, Advantages & Disadvantages.
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Introduction:  A Special Economic in short SEZ is a geographi-
cally bound zones where the economic laws in matters related
to export and import are more broadminded and liberal as
compared to rest parts of the country. SEZs are projected as
duty free area for the purpose of trade, operations, duty and
tariffs. SEZ units are self-contained and integrated having
their own infrastructure and support services. The Special
Economic in India closely follow the People Republic of China
model. Within SEZs, a units may be set-up for the manufac-
ture of goods and other activities including processing, as-
sembling, trading, repairing, reconditioning, making of gold/
silver, platinum jewelry etc. AS per Govt. of Indian Special
Economic Zone as specially delineated duty enclave and shall
be deemed to be foreign territory for the purpose of trade
operations and tariffs.

The Objectives of SEZs can be clearly explained as the fol-
lowing:
a. Generation of additional economic activity;
b. Promotion of exports of goods and services;
c. Promotion of investment from domestic and foreign sources;
d. Creation of employment opportunities;
e. Development of infrastructure facilities.

SEZs in India: India is one of the first countries in Asia to
recognize the effectiveness of the Export Processing Zone
(EPZ) model in promoting exports. Asia’s first EPZ was set up
in Kandla in 1965. With a view to create an environment for
achieving rapid growth in exports, a Special Economic Zone
policy was announced in the Export and Import (EXIM) Policy
2000. Under this policy, one of the main features is that the
designated duty free enclave to be treated as foreign territory
only for trade operations and duties and tariffs. No licence
required for import. The manufacturing, trading or service
activities are allowed. To provide a stable economic environ-
ment for the promotion of Export-import of goods in a quick,
efficient and hassle-free manner, Government of India enacted
the SEZ Act, which received the assent of the President of
India on June 23, 2005. The SEZ Act and the SEZ Rules, 2006
(“SEZ Rules”) were notified on February 10, 2006. The SEZ
Act is expected to give a big thrust to exports and conse-
quently to the foreign direct investment (“FDI”) inflows into
India, and is considered to be one of the finest places of
legislation that may well represent the future of the industrial
development strategy in India. The new law is aimed at en-
couraging public-private partnership to develop world-class
infrastructure and attract private investment (domestic and
foreign), boosting economic growth, exports and employment.

The Ministry of Commerce and Industry lays down the regu-
lations that govern the setting up and administering of the
SEZs. The Central Government is functioning, while the State
Governments play a significant lead role in the development
of SEZs in their respective States by stipulating the condi-
tions to be adhered to by an SEZ and granting the necessary
approvals. The policy framework for SEZs has been enacted

in the SEZ Act and the supporting procedures are laid down
in SEZ Rules.

SEZ Act 2005: According to the SEZ Act 2005, State Govern-
ments have a major role to play in promotion of exports and
setting up of relevant infrastructure. A Single Window SEZ
approval mechanism has been set up via a 19 member inter-
ministerial SEZ Board of Approval (BoA). The applications
submitted by different State Governments/UT Administra-
tion are perused by BOA periodically. All decisions of the
Board of approvals are taken with consensus. As per the SEZ
Rules, different minimum land requirement are considered for
different class of SEZs. Every SEZ is segregated into a pro-
cessing area where only the SEZ units would be set up and
the non-processing area where the support infrastructure
would be established.

The SEZ Rules provide for:
Single window clearance for setting up of an SEZ;
Single window clearance on matters relating to Central as
well s State Governments;
Single window clearance for setting up a unit in a Special
Economic Zone;
Simplified compliance procedures and documentation with
an emphasis on self certification.

Administrative Set Up for SEZs:
SEZs is governed by a three tier administrative set up
a. The Board of Approval is the apex body in the Department,
b. The Unit Approval Committee at the Zonal level dealing
with approval of units in the SEZs and other related issues,
and
c. Each Zone is headed by a Development Commissioner,
who also heads the Unit Approval Committee.

Approval Mechanism of SEZs: Any proposal for setting up
of SEZ in the Private/Joint/State Sector is routed through the
concerned State Government who in turn forwards the same
to the Department of Commerce with its recommendations
for consideration of the Boar of Approval. On the other hand,
any proposals for setting up of units in the SEZs are ap-
proved at the Zonal level by the Approval Committee con-
sisting of Development Commissioner, Customs Authorities
and representatives of State Government. Approval given
for setting up new SEZs in Private/Joint/State Sector.

Benefits:
15 year corporate tax holiday on export profit-100% for ini-
tial 5 years, 50% for the next 5 years and up to 50% for the
balance 5 years equivalent to profits ploughed back for in-
vestment.
100% FDI is also provided in the manufacturing sector.
Allowed to carry forward losses.
No licence required for import made under SEZ units.
Duty free import or domestic procurement of goods for
setting up of the SEZ units.
Goods imported/procured locally are duty free and could
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be utilized over the approval period of 5 years.
Exemption from customs duty on import of capital goods,
raw materials, consumables, spares etc.
Exemption from Central Excise duty on the procurement of
capital goods, raw materials and consumable spares etc from
the domestic market.
Exemption from payment of Central Sales Tax on the sale or
purchase of goods, provided that, the goods are meant for
undertaking authorized operations.
Exemption from payment of Service Tax.
The sale of goods or merchandise that is manufactured
outside the SEZ (i.e, in DTA) and which is purchased by the
Unit (situated in the SEZ) is eligible for deduction and such
sale would be deemed to be exports.
The SEZ unit is permitted to realize and repatriate to India
the full export value of goods or software within a period of
twelve months from the date of export.
“Write-off” of unrealized export bills is permitted up to an
annual limit of 5% of their average annual realization.
No routine examination by customs officials of export and
import cargo.
Setting up Off-shore Banking Units (OBU) allowed in SEZs.
OBU’s allowed 100% income tax exemption on profit earned
for three years and 50% for next two years.
Exemption from requirement of domicile in India for 12
months prior to appointment as Director.
Since SEZ units are considered as ‘public utility services’,
no strikes would be allowed in such companies without giv-
ing the employer 6 weeks prior notice in addition to the other
conditions mentioned in the Industrial Disputes Act, 1947.
The Government has exempted SEZ Units from the payment
of stamp duty and registration fees on the lease/license of
plots.
External commercial Borrowings up to $500 million a year
allowed without any maturity restrictions.
Enhanced limit of Rs.2.40 crores per annum allowed for mana-
gerial remuneration.

Growth Rate of SEZs in India:

Year Value (Rs. In crores) Growth Rate
(Over previous year)

2006-07 34,615.00 52%
2007-08 66,638.00 93%
2008-09 99,689.00 50%
2009-10 2,20,711.39 1231.4%
2010-11 3,15,867.85 43.11%

China has only 5 SEZ’s; India has approved 200 and still
counting. All the Chinese SEZs are located along the coast
line. Indian SEZs are mostly concentrated near major cities.
“Dragon SEZ blueprint says, Size Matters for SEZ. Shenzhen
is the largest SEZ in China and is spread over 493
Sq.Kms.(49,300 hectares). While the largest SEZin India. Re-
liance – Navi Mumbai and Maha Mumbai SEZ, is mere 14,000
hectares. Exports from Shenzen SEZ reached $100 Billion in
2005. Total Chinese exports for 2005 were around $700 Billion
which implies Shenzen contributed 15% of Chinese exports.
Chinese SEZ initiative is Government drives, Indian SEZs are
driven by private sector.

Conclusion: If Indian SEZs performance is compared with
other nations it its very much low.  Exports from SEZ in Indo-
nesia and Thailand is more than 50%, China export is 23%,
and of India is only 5%, although we are the first to start the
Export oriented economic zone. To compete with SEZ’s of
other nation, in India there should political will and govern-
ment should prevent the misuse of the allotted places.
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Marriage (also called matrimony or wedlock) is a social union or legal contract between people called spouses that
create kinship. The definition of marriage varies according to different cultures, but is usually an institution in which
interpersonal relationships, usually intimate and sexual, are acknowledged. Such a union is often formalized via
a wedding ceremony. In terms of legal recognition, most sovereign states and other jurisdictions limit marriage to two
persons of opposite sex or gender in the gender binary, and some of these allow polygynous marriage. Since 2000,
several countries and some other jurisdictions have legalized same-sex marriage. In some cultures, marriage is
recommended or compulsory before pursuing any sexual activity.

People marry for many reasons, including: legal, social, being in love, libidinal, emotional, financial, spiritual, and
religious. These might include arranged marriages, family obligations, the legal establishment of a nuclear family unit,
the legal protection of children and public declaration of commitment.  The act of marriage usually creates normative or
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legal obligations between the individuals involved. Some cultures allow the dissolution of marriage
through divorce or annulment. Polygamous marriages may also occur in spite of national laws.

Marriage can be recognized by a state, an organization, a religious authority, a tribal group, a local community or
peers. It is often viewed as a contract. Civil marriage is the legal concept of marriage as a governmental institution
irrespective of religious affiliation, in accordance with marriage laws of the jurisdiction. Forced marriages are illegal
in some jurisdictions.

A survey in the United Kingdom in 2011 showed that people who are married are more likely to be happy than those
who are not married.

This paper is focused on the following marriage related laws of women.
1. Child marriage
2. Marriage by consent
3. Illegal marriage
4. Divorce and maintenance
5. Bigamy/polygamy.

The enactment of laws and the court’s pronouncements alone may not be sufficient to eradicate the age old social
evils which are deep rooted in the minds of the people. Along with the force of the state the will of the people is
required for uprooting them. it remind the words of Pt. Jawaharlal Nehru when said: “legislation cannot by itself
normally solve the deep rooted social problems. One has to approach them in other ways too, but legislation is
necessary and essential, so that it may give that push and have that educative factor as well as the legal sanction
behind it which help public opinion to be given a certain shape.” Therefore, the state authorities and the people
should come together and make joint efforts to create awareness among the misinformed and misguided sections of
the society and fight with the social evils which are derogatory to the life, liberty and dignity of the people in general
and women particular.

Introduction: Since in India various communities have differ-
ent customs and ceremonies, the law says that a marriage can
be performed or “solemnised” according to the customary
rituals and ceremonies of the community to which either the
bride or the groom belongs. It is very important to under-
stand that the rituals and ceremonies carried out must be
recognised and accepted by the community concerned as
being the proper ones for formalising a marriage. For example,
the law makes it very clear that in a Hindu marriage, where the
ceremony includes the Saptapadi, the ritual of circling the
sacred fire seven times, the ceremony becomes complete and
the marriage binding when the seventh round is completed.
The Hindu Marriage Act was established by the Indian Par-
liament in 1955 as part of the Hindu Code Bills. Three other
important acts were also created during this time and they
include the Hindu Succession Act (1956), the Hindu Minority
and Guardianship Act (1956), and the Hindu Adoptions and
Maintenance Act (1956). All of these acts were put forth un-
der the leadership of Jawaharlal Nehru, and were meant to
modernize the then current Hindu legal tradition.

As part of the Hindu Code Bill, the Hindu Marriage Act was
enacted by parliament in 1955. It is an act to amend and codify
the marriage law among Hindus. Its purpose was to regulate
personal life among Hindus, especially their institution of
marriage, its validity, conditions for in-validity, and applica-
bility.

Marriage can be recognized by a state, an organization, a re-
ligious authority, a tribal group, a local community or peers.

It is often viewed as a contract. Civil marriage is the legal
concept of marriage as a governmental institution irrespec-
tive of religious affiliation, in accordance with marriage laws of
the jurisdiction. Forced marriages are illegal in some jurisdic-
tions.

Marriage related laws of women
1.  Child marriage
2. Marriage by consent
3. Illegal marriage
4. Divorce and maintenance
5. Bigamy/polygamy.

1. Child marriage: Child marriage is a common practice in
many countries around the world; however it is especially
prevalent in India, where more than one third of all child brides
live. According to UNICEF, 47% of girls are married by 18
years of age, and 18% are married by 15 years of age. These
marriages are often performed without the consent of the
girls involved in the marriage. Indian law has made child
marriage illegal, but it is still widely practiced across the na-
tion. The highest rates are seen particularly in the rural states
of Andhra Pradesh, Bihar, Madhya Pradesh, Rajasthan,
and Uttar Pradesh. It affects both boys and girls, but statis-
tics show that girls are far more likely to be forced into a child
marriage than boys; however the percentage of girls forced
into child marriage in India has declined in recent years. Many
consider child marriage to be a human rights violation, result-
ing in death, health problems, poverty, violence, and lack of
education.
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UNICEF defines child marriage as a formal marriage or union
before 18 years of age. UN Women defines child marriage as
a forced marriage before 18 years of age because they believe
children under age 18 are incapable of giving their consent.
Child marriage, also known as ‘BAL Vivaha’, is believed to
have begun during the medieval ages of India. At this time,
the political atmosphere was turbulent and ruled by Delhi
Sultans in an absolute monarchy government. The sultans
had an extreme commitment to their religion and forced many
to convert, causing socio-cultural unrest, and Hindu women
suffered the most. These days of the Delhi Sultans produced
practices such as child marriage and lowered the status of
women even further. They invented the ill omen of giving
birth to a female baby and believed that young unmarried
girls caused disaster. Child marriage became a widespread
cultural practice with various reasons to justify it, and many
marriages were performed while the girl was still an infant.

1.1 The Child Marriage Restraint Act of 1929: The Child
Marriage Restraint Act, also called the Sarda Act, was a law
to restrict the practice of child marriage. It was enacted on
April 1, 1930, extended across the whole nation, with the
exceptions of the states of Jammu and Kashmir, and applied
to every Indian citizen. Its goal was to eliminate the dangers
placed on young girls who could not handle the stress of
married life and avoid early deaths. This Act defined a male
child as 21 years or younger, a female child as 18 years or
younger, and a minor as a child of either sex 18 years or
younger. The punishment for a male between 18 and 21 years
marrying a child became imprisonment of up to 15 days, a fine
of 1,000 rupees, or both. The punishment for a male above 21
years of age became imprisonment of up to three months and
a possible fine. The punishment for anyone who performed
or directed a child marriage ceremony became imprisonment
of up to three months and a possible fine, unless he could
prove the marriage he performed was not a child marriage.
The punishment for a parent or guardian of a child taking
place in the marriage became imprisonment of up to three
months or a possible fine. It was amended in 1940 and 1978 to
continue rising the ages of male and female children.

1.2 Consequences of child marriage
a) Early maternal deaths: Roza Olyai, an
Indian gynaecologist and the National Chairperson for the
Adolescent Health Committee of the Federation of the
Obstetric and Gynaecological Societies of India said,

“Early marriage has many medical risks. The reproductive
organs are not fully developed. The body is not ready. Teen-
age mothers, especially those below 18 years,
risk hypertensive disorder, eclampsia, pre-eclampsia,
and post-partum haemorrhage.”

Girls who marry earlier in life are less likely to be informed
about reproductive issues, and because of this, pregnancy-
related deaths are known to be the leading cause of mortality

among married girls between 15 and 19 years of age. These
girls are twice more likely to die in childbirth than girls be-
tween 20 and 24 years of age. Girls younger than 15 years of
age are 5 times more likely to die in childbirth.

b)  HIV and AIDS: Girls entering into a child marriage are
sometimes significantly younger than their husbands, who
can be more sexually experienced. Marrying young and
being sexually active can increase a girl’s chance of
becoming HIV-positive by more than 75%.

c)  Infant health: Infants born to mothers under the age of 18
are 60% more likely to die in their first year than to mothers
over the age of 19. If the children survive, they are more likely
to suffer from low birth weight, malnutrition, and late physi-
cal and cognitive development.

d)  Fertility outcomes: A study conducted in India by
the International Institute for Population Sciences and Macro
International in 2005 and 2006 showed high fertility, low fer-
tility control, and poor fertility outcomes data within child
marriages. 90.8% of young married women reported no use of
a contraceptive prior to having their first child. 23.9% reported
having a child within the first year of marriage. 17.3% re-
ported having three or more children over the course of the
marriage. 23% reported a rapid repeat childbirth, and 15.2%
reported an unwanted pregnancy. 15.3% reported a pregnancy
termination (stillbirths, miscarriages or abortions). Fertility
rates are higher in slums than in urban areas.

e) Lack of education and poverty: Marrying young is often
associated with a lack of education and higher rates of pov-
erty. Because of household responsibilities, pregnancy, and
child rearing, young girls do not have access to schooling
and income opportunities.

f) Violence: Young girls in a child marriage are more likely to
experience domestic violence in their marriages as opposed
to older women. A study conducted in India by
the International  Centre for Research on Women showed
that girls married before 18 years of age are twice as likely to
be beaten, slapped, or threatened by their husbands and three
times more likely to experience sexual violence. Young brides
often show symptoms of sexual abuse and post-traumatic
stress. In a joint letter to Union Women and Child Develop-
ment Minister Krishna Tirath, four U.N. organisations have
urged India to address the issue of child marriage immedi-
ately and seek a political commitment to the goal of ending
this harmful practice.

The U.N.’s first International Day of the Girl Child, observed
on Thursday, the letter says child marriage denies a girl child-
hood, disrupts her education, limits her opportunities, in-
creases the risk of her becoming a victim of violence,
jeopardises her health, and therefore constitutes an obstacle
to the achievement of nearly every Millennium Development
Goal and the development of healthy communities. “Today,
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11 October, is the U.N.’s first International Day of the Girl
Child, this year’s day focuses on child marriage, which is a
fundamental human rights violation and impacts all aspects
of a girl’s life.

The United Nations General Assembly adopted a resolution
on December 19, 2011 to declare 11 October the International
Day of the Girl Child, calling all member countries to recognise
the rights of girls,” it points out.

More than 40 per cent of the world’s child marriages happen
in India. In eight States of the country, more than half of
young girls are married before they attain the age of 18, it
says.

There is an urgent need to raise awareness of the negative
consequences of child marriage. The U.N. reaffirms its com-
mitment to work hand in hand with the government of India to
deliver a multi-sectoral response to addressing child marriage,
including strengthening law enforcement, investing in the
education of girls and giving them skills to become economi-
cally empowered.” The letter is signed by Frederika Meijer,
Country Representative, United Nations Population Fund
(UNFPA); Louis-Georges Arsenault, Representative, United
Nations Children’s Fund (UNICEF); Anne Stenhammer, Re-
gional Programme Director, U.N. Women, South Asia Sub
Regional Office; and Kiran Mehra-Kerpelman, Director, U.N.
Information Centre for India and Bhutan.

2. Marriage by consent: Marriageable age (or marriage age)
is the age at which a person is allowed to marry, either as a
right or subject to parental or other forms of consent. Age
and other requirements vary between countries, but gener-
ally is set at 18, although most jurisdictions allow marriage at
slightly younger ages with parental and/or judicial approval,
or in case of pregnancy. The marriage age should not be con-
fused with the age of majority or the age of consent, or the
actual age at first marriage in a particular society. Because
child marriage is so widespread in the developing world, many
of the official age prescriptions listed below are only meant to
be attainable guidelines. 55 countries are parties to the Con-
vention on Consent to Marriage, Minimum Age for Marriage,
and Registration of Marriages, which requires them to specify
a minimum marriage age by statute law, thus overriding cus-
tomary, religious and tribal laws.

When the marriageable age under a law of a religious commu-
nity is lower than that of the state (“country”), the state law
prevails. However, some religious communities do not accept
the supremacy of state laws in this respect.

One of the legal reforms in India that most clearly followed
upon the efforts of British reformers was “age of consent”
law-law governing the age at which adolescents can legally
consent to sexual intercourse.63 Nineteenth century age of
consent laws in England and India arose in the context of
prostitution and child marriage, respectively, which were so-

cial issues directly linked to Victorian notions of domesticity
and sexual restraint. The different cultural contexts, however,
show how a concept as simple as age of consent takes on
multiple meanings when different groups are vying for con-
trol over sexuality and for the power to define the appropriate
contours of the family. In England, prostitution threatened
the sanctity of the middle-class home and the Victorian wife’s
hold on reproduction. In India, the child-bride, an upper-caste
phenomenon, brought colonial norms of sexual restraint and
family structure into conflict with native claims over the right
to define the private realm of the family. In the end, however,
British women cared most about age of consent, because
both prostitution and the child-bride threatened their power
to define the parameters of sexual access.

In India, marriage laws are codified under English common
law. However, there are several marriage laws which apply
depending on the religion of the parties to the marriage. Hin-
dus, Christians, Muslims, Sikhs and Parsis each have spe-
cific marriage tenants codifying who is eligible to marry and
which religious officials are qualified to perform marriages
under the Act. The Special Marriage Act of 1954 permits mar-
riage between persons of different religions or nationalities.
Any marriage performed under religious tenants is subject to
civil law.

All marriage tenants prescribe the minimum age of marriage
to be 21 years for men and 18 years for women. A marriage of
a boy below twenty-one years of age or a girl below eighteen
years of age is prohibited under the Child Marriage Restraint
Act of 1929. Enforcement of this Act depends on charges
being filed in the civil court. Parties who press charges (in-
cluding minors) are required to stay in India for the duration
of the court case. Despite these laws, marriages of minors
still occur, particularly in rural areas.

The consent of both the parties is necessary. Another adult
cannot consent on their behalf. The granting of consent can
be disputed or challenged in a court of law. India does not
have a specific law banning forced marriages. However, it
recognizes forced marriages as a violation of basic human
rights.

Most Indian adults are married in their mid-twenties, though
women are usually married at a younger age than men. Par-
ents are actively engaged in finding a suitable spouse for
their child. After finding a match, the parties to the marriage
are generally given the opportunity to meet and decide
whether to agree to the marriage. However, in extreme cases,
refusing a marriage arranged by a parent could result in isola-
tion and threats or acts of physical or emotional abuse. 

If you are facing this situation, or know someone who is,
contact the local authorities and the nearest U.S. Embassy or
Consulate. Please see the Country Specific Information for
India for locations and contact information.
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A major Girl has the right to marry a boy of her choice and
liking. The boy can belong to any religion or country. A di-
vorced women or a widow has the right to remarry and for this
she need not seek anybody’s permission.

Our country has different marriages laws for different reli-
gion, such as Hindu marriage law, and laws with regard to
Muslim and Christian marriage. There is a special marriage
law for person belonging to different religions. They have the
right to get married before a magistrate in a court.

3. Illegal marriage: A Hindu marriage joins two individuals
for life, so that they can pursue dharma (duty), ARTHA (pos-
sessions), KAMA (physical desires), and MOKSA (ultimate
spiritual release) together. It also joins two families together.
The colours are normally red and gold. Polygamy was prac-
ticed in many sections of Hindu society in ancient times. There
was one example of polyandry in the ancient Hindu epic,
Mahabharata; Draupadi marries the five Pandava brothers.
Regarding polygyny, in Ramayana, father of Ram, King
Dasharath has three wives, but Ram has pledged himself just
one wife.

The Hindu god, Lord Krishna, the 9th incarnation of the Hindu
god Vishnu had 16,108 wives at his kingdom in Dwarka. In the
post-Vedic periods, polygamy declined in Hinduism, and is
now considered immoral, although it is thought that some
sections of Hindu society still practice polygamy, in the areas
of Tibet, Nepal, and China.

It was only in 1955, when the Hindu Marriage Act was passed
that it became illegal for a Hindu to have more than one wife.
Marriage laws in India are dependent upon the religion of the
subject in question. Although the Vedas and the Hindu reli-
gion itself do not outlaw polygamy, the terms under the Hindu
Marriage Act has deemed polygamy to be illegal for Hindus,
Jains, Buddhists, and Sikhs. Only Muslim men in India are
allowed to have multiple wives, since they are governed un-
der Sharia law.

Second marriage during the subsistence of the first marriage
is illegal in India and the relationship arising from the same
does not have any validity. One of the conditions for a valid
marriage under Section 5 of the Hindu Marriage Act, 1955 is
that neither of the party should have a spouse living at the
time of the marriage. Under Section 11 of the Act, second
marriages can be declared null and void.

4. Divorce and maintenance: Sometimes a woman wants di-
vorce from her husband. The reason can be many like torture
or other circumstances. In such a situation she can demand a
maintenance allowances from her husband. If there are chil-
dren, she can also demand their custody.
Divorce can be granted in the following circumstances:
* Physical or mental torture.
* If the husband marries another woman.
* If the husband has relation with another woman.

* If husband changed her religion.
* If husband is insane or suffers from incurable disease.

If divorce is obtained with mutual consent, then the wife is
not entitled to any maintenance allowance. In all other cases,
the court determines a maintenance allowance, considering
the husband’s income.

The very counter word for marriage is divorce. Divorce is the
legal separation of two spouses by bringing an end to the
vows that they took during the sacred ceremony of marriage.
The divorce procedure differs from one governmental juris-
diction to another. In India divorce is still a major social taboo
and divorce seekers have to undergo several ordeals in order
to get separated from each other. Unlike western countries
like USA and Sweden, the divorce rate is significantly low in
India. In earlier days, in spite of existence of radical disparity
between spouses, either of the two was expected to compro-
mise with the other so that their marital bonding survives. In
most cases women were forced to adjust with the unbearable
post marital conditions for the welfare of the family, the chil-
dren and even for herself as she was hardly open to any
means of earning her own livelihood.

The two principal family law legislations in India, The Hindu
Marriage Act, 1955 and The Special Marriage Act, 1954 con-
tain three sets of separate grounds in a three-tier divorce
structure in these legislations. These are the fault grounds,
break-down grounds on non-compliance with judicial sepa-
ration or restitution of conjugal rights, and grounds of mu-
tual consent. Irretrievable break-down of marriage’s implicitor
is not a ground for divorce under any codified Indian family
law. The Parsi Marriage and Divorce Act, 1936 (as amended)
and the Divorce Act, 1869 (as amended) follow suit. The Dis-
solution of Muslim Marriages Act, 1939 sets out the grounds
for a decree for dissolution of marriage of Muslims.

Indian law reports contain a number of judgments on matters
relating to marriage, divorce, maintenance, succession, settle-
ment of matrimonial property, child custody, parental abduc-
tion of children from foreign jurisdictions in matrimonial dis-
putes and cases relating to adoption. These foreign court
orders once having been passed are sought to be enforced
or executed in India through the medium of the courts. Since
there exists no separate provision for recognition of foreign
matrimonial judgments or other foreign decisions in related
matters in the Hindu Marriage Act, 1955, Special Marriage
Act, 1954, Hindu Succession Act, 1956, Hindu Adoption and
Maintenance Act, 1956, Hindu Minority and Guardianship
Act, 1956 or in any other Indian legislation relating to family
matters, the only recourse lies in Section 13 of the Indian
Code of Civil Procedure(CPC) which is the general provision
of law relating to conclusiveness of judgments by foreign
courts.

Women will also be entitled to a share of the property from
the marriage, and the rights of adopted children will be con-
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sidered the same as biological children. However the new law
states women would be able to lodge an objection if a man
sought to dissolve a marriage on these grounds. “Moreover,
when one views the issue purely in terms of power relations,
an assured share in property is a much more empowering
compensation than the rather patronising payment of mainte-
nance.”

There were few changes proposed weeks back in the mar-
riage laws in India, which everybody should be aware about.
A bill called “Marriage Law’s (Amendment) Bill 2010? was
passed by the cabinet, which is pending for discussion in
Rajya Sabha and some major changes in the women rights are
suggested, on how the properties would be divided after di-
vorce The biggest change says – “As per new Divorce law,
wife share in property would be 50% in all her husband’s
residential properties, no matter what and in other properties,
her share will be decided as per the court decision”.

5. Bigamy/polygamy : Bigamy is the practice of being married
to two people at once. This form of polygamy is considered
illegal in many Western countries, and it has historically been
a topic of contention, especially in the United States. Some
Mormon sects support the practice of polygamy, and resent
state interference in what they view as their private affairs. As
a general rule, this crime is rarely prosecuted, and when it is,
the penalty varies; the primary spouse may be ordered to
serve time in jail, and potentially to pay a fine, for example.

In a classic example of bigamy, a man marries a woman, and
then marries another several years later, while he is still le-
gally married to the first women. Depending on the culture in
which this occurs, the second marriage may be undertaken
with the full consent of both wives, or the second marriage
may be concealed. Should the man take a third wife, he would
be committing trigamy; if he added additional spouses to the
mix, it would become polygamy, or, more accurately, polygyny.
Polygamy (Polys gamos, translated literally in Late Greek as
“often married”) is a marriage which includes more than two
partners. When a man is married to more than one wife at a
time, the relationship is called polygyny, and there is no mar-
riage bond between the wives; and when a woman is married
to more than one husband at a time, it is called polyandry, and
there is no marriage bond between the husbands. If a mar-
riage includes multiple husbands and wives, it can be called
group marriage.  The term is used in related ways in social
anthropology, socio-biology, sociology, as well as in popular
speech. In social anthropology, polygamy is the practice of a
person’s making him/herself available for two or more spouses
to mate with. In contrast, monogamy is a marriage consisting
of only two parties. Like monogamy, the term is often used in
a de facto sense, applying regardless of whether the relation-
ships are recognized by the state (see marriage for a discus-
sion on the extent to which states can and do recognize po-
tentially and actually polygamous forms as valid). In socio-
biology and zoology, polygamy is used in a broad sense to

mean any form of multiple mating.

The Hindu god, Lord Krishna, the 9th incarnation of the
Hindu god Vishnu is supposed to have had 8 wives. He for-
mally married 16,100 girls whom he rescued from the prison of
the Demon Narakasura, when they had nowhere to go to
provide them a life and shelter at his kingdom in Dwarka. In
the post-Vedic periods, polygamy declined in Hinduism, and
is now considered immoral,

Marriage laws in India are dependent upon the religion of the
subject in question. Although the Vedas and the Hindu reli-
gion itself do not outlaw polygamy, the terms under the Hindu
Marriage Act has deemed polygamy to be illegal for Hindus,
Jains, Buddhists, and Sikhs. Only Muslim men in India are
allowed to have up to 4 wives, since they are governed under
Sharia law.

Offences related to Marriage under the Indian Penal Code of
1860 contains two provisions relating to bigamy – the first of
these applicable to married persons marrying again without
concealing from the second spouse the fact of the first mar-
riage, and the second to those who do so by keeping the
second spouse in the dark about the first marriage. Section
494 of the Code reads as:  “Whoever having a husband or
wife living, marries in any case in which such marriage is void
by reason of its taking place during the life of such husband
or wife, shall be punished with imprisonment of either de-
scription for a term which may extend to seven years, and
shall also be liable to fine.

Exception- This section does not extend to any person whose
marriage with such husband or wife has been declared void
by a court of competent jurisdiction, nor to any person who
contracts a marriage during the life of a former husband or
wife, if such husband or wife, at the time of the subsequent
marriage, shall have been continually absent from such per-
son for the space of seven years, and shall not have been
heard of by such person as being alive within that time, pro-
vided the person contracting such subsequent marriage shall,
before such marriage takes place inform the person with whom
such marriage is contracted of the real state of facts so far as
the same are within his or her knowledge.”

Coming to the cases of bigamy where a person indulges in it
by deceiving the second spouse, Section 495 of the Indian
Penal Code says: “Whoever commits the offence defined in
the last preceding section having concealed from the person
with whom the subsequent marriage is contracted, the fact of
the former marriage, shall be punished with imprisonment of
either description for a term which may extend to ten years,
and shall also be liable to fine”.

Conclusion: Understanding the complexities of formal and
customary personal laws is the key to any intervention that
seeks to address women’s inheritance rights to land prop-
erty. Also, because inheritance involves cultural practices,
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changes in inheritance behaviour require cultural change.
Changing norms and behaviour is no simple task, but there
are many NGOs operating in South Asia who seek to do just
that. Many of the local NGOs identified in this study ap-
proach this in different ways, most often beginning with a
research and then moving to advocacy, awareness-raising, or
enforcement of rights. Underlying all such activities on
women’s property rights is the tacit recognition that there is
no panacea: helping to alleviate poverty and improve the lot
of the rural poor requires a concerted and multi-faceted effort
towards equity in women’s inheritance and property rights.
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SMALL SCALE FOOD PROCESSING UNIT –A BOON FOR STRENGTHENING RURAL
WOMEN LIVELIHOOD
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Abstract: Agriculture being an important occupation in India, there is huge wastage of perishable agricultural commodities.
Despite India is being the largest producer of the largest varieties of cereal grains and pulses, the demand for consumption
of is just growing owing to a large increase in population. Processing of cereal grains and pulses has a bright future ahead.
The processing of the food commodities at the village level will not only check the post harvest losses but also provide
additional employment (both direct and indirect) to the local people. Bidar district is considered as pulse bowl of Karnataka
where in pulses like Blackgram, Greengram, Redgram & Bengalgram are major crops comprises 206717 ha. Hence the main
objective of this study was to strengthen the livelihood security by establishing 24 small scale food processing units under
NAIP-3 Bidar. The research on small scale food processing unit was conducted by team of NAIP-3, Krishi Vigyan Kendra,
Bidar, under an ICAR sponsored project on “Livelihood Security through Resource and Entrepreneurship Management in
Bidar district”, for 240 selected participants by forming 24 Community Based Organization consisting of 10 members in each
group and introduced mini dal mill, vermicelli machine, chilli pounding machine, flour mill and weighing balance. The
project area includes 24 selected villages of 4 clusters viz, Aurad, Bhalki, Basavakalyan and Humnabad in Bidar district of
Karnataka state, the average income of food processing group was   32,640/month/group/ during season by generating an
employment opportunity of 190 man days for 240 members.

Key words: Livelihood Security, food processing

Introduction: Agro based industry is regarded as the sunrise
sector of the Indian economy in view of its large potential for
growth and likely socio economic impact specifically on em-
ployment and income generation. Some estimates suggest
that in developed countries, approximately 14 per cent of the
total work force is engaged in agro-processing sector directly
or indirectly. However in India, only about 3 per cent of the
work force finds employment in this sector revealing its un-
derdeveloped state and vast untapped potential for employ-

ment. There is no denying that India has to live with the
problem of unemployment for many years to come. Therefore
need arises to make all over development among all sections
of the society especially in rural agrobased industrial units.
Processing of food commodities is an essential step in value
addition. Rural people have been using traditional methods
of processing which is often time and labour intensive. It is
mostly done manually resulting into very small quantity, poor
quality and also involves drudgery especially of women.
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Besides this processed product require less space as com-
pared to raw produce, add value to the product and improves
livelihood. Increasing income are always accompanied change
into food basket (Gotait and Pradhan, 2006). Thus processed
products have recently become more important because of
consumers’ preferences.

Agriculture being an important occupation for the rural poor
in Bidar district and provides employment only for two sea-
sons. Hence, there exists problem of unemployment for the
farmers especially the poor rural women. The district has po-
tential for small scale food processing units. This would pro-
vide avenues for various livelihood options such as food
processing. There is a tremendous scope for enhancing prepa-
ration of dal. Bidar district is also known for higher consump-
tion of pesticides for plant protection in pulse crops. This
provides ample opportunity for the introduction of bio-pesti-
cides which could be prepared locally by the youths. This is
also encouraging provides livelihood to the poor as well as
reduces the cost of production and environmental pollution,
apart from creating employment. Livelihood security is the
need and is very essential to prevent the farm families from
migration and also being surrendered to death. In such situa-
tion ICAR is concerned about upgrading income of farm fami-
lies and to sustain agricultural under this NAIP has risen as a
mega project aimed to support sustainability. One of such
component of NAIP was sponsored by ICAR to KVK, Bidar.
The project on livelihood security through resource and en-
trepreneurship management in Bidar district aimed at promot-
ing small scale food processing industries for strengthening
rural women livelihood.

Methodology : To establish 24 small scale food processing
units in Bidar district under NAIP-3, KVK, Bidar for liveli-
hood security of the rural poor women, the following inputs
were introduced.

Table 1. Food Processing Inputs Supplied (Group activity)
N=240

Sl. No. Inputs Groups
1 Mini dal mill 24
2 Vermicelli Machine 24
3 Chilli Pounding Machine 24
4 Flour mill 24

Besides this training programme on entrepreneurship devel-
opment and skill upgradation for food processing and expo-
sure visit to small scale food processing units, workshops
and buyer-seller meet were conducted for better management
of food processing unit.

A survey on small scale food processing unit was conducted
by NAIP, KVK, Bidar team. The sample consisted of 240 se-
lected beneficiaries from 24 selected villages viz,Ganganbeed,
Kherda, Aknapur, Ganeshpur, Sawargaon, Hokrana
(Tq:Aurad), Naagur, Chandapur, Jainapur, Konngli,
Jaamkhandi, Wanjarkhed, (Tq:Bhalki), Ghotala, Umaapur,
Laaheshwar, Raamtirth, Chowkiwadi, Jajanmugli
(Tq:Basavakalyan), Raampur, Walakhindi, Alipur, Devgiri,
Polakpalli, Maddargi (Tq:Humnabad) of 4 selected clusters ,
NAIP-3, Bidar.

Results and Discussion: After green revolution era, India
experienced growth in processing industries. As   obviated
risk of migration and unbalanced urban-rural parity can also
be talked through food processing sector. Apart from gener-
ating employment in agriculture, this sector will directly gen-
erate employment opportunity within sector and more oppor-
tunity in service sector (Khem Chand et.al. 2006). Thus pro-
cessing sector became very important sector for all round
economic development.

In Bidar district 24 backward villages of 4 cluster viz, Aurad,
Basavakalyan, Bhalki and Humnabad were selected under
National Agricultural Innovation Project (Component-3), en-
titled “Livelihood Security through Resource and Entrepre-
neurship Management in Bidar district”. Before implementa-
tion of the project, existing condition of the village was stud-
ied by conducting participatory rural appraisal and Baseline
Survey. The results of survey indicated that the processing
and value addition to pulses was zero. Hence 24 small scale
food processing units were established in 24 villages of project
area.

Table.2: Economic details of food processing unit
Sl.No Particulars Average Income (Rs.)/group/month(During Season)

2010-2011 2011-2012
1 Dal processing (Tur) - 30,000
2 Chilli ponding 10,500 9,600
3 Flour mill 7,000 4,800
4 Vermicelli machine 8,170 8,640

Total Income(Rs.) 25,670 53,040
Expenditure(Rs.) 14,478 20,400
Net profit(Rs.) 11,192 32,640
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   Fig: 1.Economic gain by Small scale Food Processing
unit

Results of Table-2 and fig.1 revealed that, chilli pounding,
flour mill and vermicelli preparation has generated an average
monthly income of Rs.10,500, Rs.7,000, Rs.8,170 respectively
during the year 2010-11 with an average total expenditure of
rs.14,478 and average net income of RS.11,192 during season.
Similarly Dal processing (Tur and Bengalgram), chilli pound-
ing, flour mill and vermicelli preparation  has generated monthly
income of Rs.30,000, Rs.9,600, Rs.4,800 and Rs.8,640 respec-
tively during the year 2011-2012 with the expenditure of
Rs.20,400 and average net income of Rs.32,640. This indi-
cates that the average monthly net income of the group has
increased during the year 2011-12 compared to the year 2010-
11.

During second year (2012), the average income of food pro-
cessing groups has been increased from Rs.11,192/month/
group to Rs.32,640/month/group during season. Besides this
it has generated an employment opportunity of 190 man days
for 240 members. Small scale food processing unit has led to
easy accessibility of dal processing, chilli pounding, flour
making and vermicelli preparation service at local level.

Before initiating this processing enterprise, each member of
the group  was worked as  agricultural land of the other farm-
ers for getting wages for livelihood security and to help their
families’ daily expenses. The earnings were not ensured as
daily work was not available in slack months like summer

months. These results support to the studies conducted by
Kacharu et.al. (1998) and K.P. Singh et. al. (2007).

As per the raw material securing is concerned, presently the
group is working in good condition. They are getting raw
material from their local place and nearby villages. As the
group consists of 10 members at present there is no laboru
problem. All the members are carrying out different activi-
ties smoothly. Now, there is more demand for Red gram dal,
processed khapli  wheat, vermicelli and chilli powder.

Conclusion: This study showed that promotion of small scale
food processing has not only led to easy accessibility of
processing at local level but also helped in improving the
livelihood security of the rural poor women along with gain
in income and employment generation. This group concept
has made the rural women for self sustainable and developed
linkage with banks for financial assistance.
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PERCEIVED STRESSFUL LIFE EVENTS AMONG MALE STUDENTS OF PRE-UNIVERSITY
COURSES

BIRADAR GAYATRI1 and V. S. YADAV2

1 Biradar Gayatri M.H.Sc student, Dept. of Human Development, 2 V. S. Yadav Professor of Psychology, Dept. of Psychology,
University of Agricultural Sciences, Dharwad, E-mail-gayatri.ab@rediffmail.com,biradargayatri@gmail.com

Abstract: This research aims to study the perceived stressful life events among male students of pre university courses. A
sample of 199 pre-university male students (PUC I -111 and PUC II -88) students was selected randomly from five colleges of
Bidar city. Stressful life events schedule (Biradar, 2007) was used for data collection. The collected data was subjected to‘t’
test, frequency and percentage analysis. The study revealed that male students of PUC II year had experienced more stressful
life events in family relations, peer relations and overall stress compared to male students of PUC I year but male students of
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I and II PUC had experienced more or less similar level of stressful life events in academic, physical health and psychological.
And the results also indicated  that 18 percent, 25 percent, 18 percent, 6 percent, and 5 percent of the students had always
experienced stress always by family relations, peer relations, academic, physical health and psychological aspects respec-
tively and majority of the male students had not been always experienced stress always from family relations, peer relations,
academic, physical health, psychological aspects.

Introduction: Stress is universal human experience. Both
pleasant and unpleasant experiences can have stressful com-
ponents. Stress forms an unseparable part of life and up to a
degree may be essential for adequate personality develop-
ment. However, if these stressors become too sever or too
numerous they may affect the psychological equilibrium, pro-
ducing maladaptive patterns of behaviour and possibly psy-
chological disorders. Stress refers to a state of imbalance
within an organism that is elicited by an actual or perceived
disparity between environmental demands and the organisms
capacity to cope with these demands and is manifested
through variety of psychological, emotional and behavioural
responses. The response syndrome occurs as a result of or-
ganisms’ exposure to environmental demands or stressors.
The conditions of the social and physical environment oper-
ates as stressors to the extent that they exceed on organisms
adaptive resources (Lazarus, 1966; Salye, 1956). These an-
noying conditions and unpleasant events are often said to be
stressful life events.

Stress is not believed to emerge as a matter of course from all
college experiences but rather reflect the subjective interpre-
tation of the individual that a specific type of person stimulus
transaction or interaction taxes the individual’s abilities and
is psychologically distressing (Lazarus and Folkeman, 1984).
This subjective perspective focuses on the individual’s per-
ception of his or her experience of events related to his or her
everyday life. If the students perceive their life events as the
sources of stress, then it leads to the development of stress.
Then only the events are stressors or stressful life events.
The stressful life events are causally implicated in a variety of
undesirable effects on our performance and health
(Doherwend and Doherwend, 1977).

If stressors are present simultaneously across several spheres
of sophomores’ social worlds, then PUC students might ex-
perience psychological discomfort with self and their social
environment. Uncomfortable in social context, family context,
peer context, health context and academic context retreats the
students coping potentiality and the realization of full devel-
opmental potential might be jeopardized.

Researches suggest that cumulative life stresses increases
risk for emotional and behavioural problems. These cumula-
tive stresses may occur in the life of students of PUC at differ-
ent contexts (Aneshehsel, 1992; Cohen and Gordon, 1995;
Kesseler et al., 1997; Jackson and Warren, 2000). Sameroff et
al.  (1998) found that the risk for several negative outcomes
was significantly higher for adolescents who experienced more
environmental risk factors compared with those who experi-

enced three or fewer environmental risk factors and high risk
youth were nearly five times more likely than low risk youth
to demonstrate severe problem behaviour.

Stressful life events have significant influence on behavioural
outcomes of sophomores. During I and II year of pre-univer-
sity classes, the students contend with a series of new chal-
lenges while at the same time loosing the structure of high
school learning environment, family life and daily instrumen-
tal support of family. On their own, students must organize
their schedules do their work, attend to their own require-
ments, work on time and allocate sufficient time for studying.
The new found responsibilities for their own life style, work
ethic, resource use and choice of professional courses in
addition to demands of the society is well managed by some
and staggering to others (Arnett, 2004). The review of litera-
ture reveals that there is need to study critically stressful life
events and behavioural problems among sophomores or the
students of PUC to guide them to manage the stressors. The
present study aims to study the perceived stressful life events
among male students of pre university courses.

Methodology
Sample: The sample of the present investigation was drawn
from pre-university classes of Bhomreddy College, Karnataka
College, Government Junior College and Pannalal Heeralal
College of Bidar city. Twenty per cent of the total male stu-
dents present at the time of testing from each of the class,
course and college were selected randomly. Thus 199 male
students of PUC (I-111 and II-88) were the sample of the
study.

Tool
Stressful life events schedule: The schedule (Biradar, 2007)
consisted of 100 life events. The events were related to fam-
ily, peer, academic, physical health and psychological aspects.
For each event four alternative answers such as always stress-
ful, sometimes stressful, rarely stressful and never stressful
with the scoring 4, 3, 2 and 1 respectively were given to as-
sess the level of stress created by each event. The schedule
was tested on 45 PUC II year students for pre-testing pur-
pose. Test-retest reliability co-efficient of the schedule was
0.867 and it was significant at 0.01 level.

Procedure of data collection: The data collection was carried
out with the prior permission from the principal and the class
teacher to get the responses from the selected male students
of PUC I and II year of arts, science and commerce of each
college. The selected students of each class and course were
made to sit in one hall and rapport was established with them.
They were also informed that the information given by them
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would be kept under strict confidence. The students were
instructed very clearly about the pattern of answering to each
item of the questionnaire. The necessary clarifications were
provided to the students as and when they raised doubts
while answering the statements. The data were subjected to
frequency and percentage analysis.

Results and Discussion: The PUC students are in adoles-
cence stage of life. Adolescence is an age where these ado-
lescent boys have to develop new social relationships and
play a different social role in the society and thus the indi-
vidual psychological behaviour gets affected. Environment
is one of the motivating factors as it creates a drive to achieve.
The environmental changes demand continuous adaptation
and this adaptation produces a feeling and apprehension and
for stability which makes one experience stress (Atkinson,
1964). Environmental stress occurs when environmental
stimuli or demands are perceived by an individual tax or ex-
ceed his or her resources to handle them (Lazarus and Launier,
1978). Thus this may be the chief reason why the adolescent
boys face more stress than other areas. In the present study
an attempt was made to study the stressful life events among
male students of pre-university courses.

The results of Table 1 revealed that there was significant dif-
ference between male students of PUC I and II year on stres-
sors of family relations (t=2.221; P<0.05), peer relations
(t=2.161; P<0.05) and stressors (t=2.244 and P<0.05) but there
was no significant difference between male students of PUC
I and II year on stressors of academic aspects (t=1.295NS),
physical health (t=0.380NS) and psychological aspects
(t=1.605NS). These results mean that male students of PUC II
year had experienced more stressors in family relations, peer
relations and stress compared to male students of PUC I year.
This may be because of the students of PUC II year have to
face severe competition in relation to academic achievement
to enter into professional courses, to get admission into re-
puted institution and along with these, there is also need to
develop emotional independence and establish good social
relationships in the society compared to the students of PUC
I year. Therefore, the students of PUC II year might have
experienced more stress in family relation, peer relation and
stress compared to the male students of PUC I year. These
results supports to the studies conducted by Dorkey and
Amen (1947), Thomson’s (1965) and Kumarswamy and Ebigo
(1989).

Stressors of family relations: In family relations, father re-
lated stressors, father expectation to follow strict schedule in
day to day activities by the students (19.60%) was the first
order stressor and too much pressure by father to do best in
all the subjects (17.10%) was the second order stressor. Ar-
gument between father and mother (9.00%) and also father
and student (8.50%) , father’s objection to friendship(8.00%),
strictness of father (8.00%), short temper of father (8.00%),
and also were the third order stressors. The least contribu-

tors to stress always were father living away from family
(5.50%), criticism of father (3.50%), negligence of father
(2.50%) and separation of father (1.20%).

The stressors related to mother (Table 2) were argument be-
tween the mother and student (14.60%) and expectation of
mother to follow strict schedule in day to day activities by
the student (13.69%) which were the first order stressors ex-
perienced by the students. Too much pressure by mother to
do the best in all the subjects (8.50%), loosing temper by
mother (7.00%) and argument of mother with father (7.00%)
were the second order stressors. And strictness of mother
(5.50%), mother living away (5.50%) and objection of mother
about friendship (5.00%) were third order stressors. The last
stressor experienced was negligence of mother (1.00%).

From this study it is very clear that the stressors related to
father and mother had contributed about 19 per cent and 15
per cent of the students respectively, but remaining 81 per
cent and 85 per cent of the students had not been influenced
by the father and mother related stressors always. This may
be because the competition in educational area is increasing
day by day and all the parents expect their children to score
good marks in PUC examination, so that their children can get
admission into good professional courses or admission in
the reputed institution for further education. There fore they
make their children to fallow strict schedule in day to day
activities and put pressure on them to do the best in all the
subjects, so that they should not waste their time in other
activities instead of reading.

Among brother related events (Table 2) such as, the argu-
ment of student with brother (6.00%) criticism of brother
(5.00%) expectation of brother to do everything for him
(5.00%) and talking against by brother (5.00%) were always
experienced by the students as first order stressors. Followed
by short temperedness of brother (4.50%), brother had left
home (4.50%), getting angry by brother (4.00%), superiority
of brother (3.00%), brother would not give his materials to
the student (3.00%), death of brother (3.00%) were second
order stressors. The last order stressor experienced by the
male students of PUC was non-affectionate talking by brother
(2.50%). The fact is very clear that brother had also contrib-
uted about 6 per cent of the students in developing stressors
always but remaining 94 per cent of the students were not
experiencing always stress by the other related stressors.

The sister related stressors (Table 2) like, the argument be-
tween the sisters (5.50), getting angry by sister (4.50%) and
talking against by sister (4.50%) were experienced by male
students as first order stressors. Followed by expectation of
sister to do everything for her (3.50%), sisters would not any
experiences with the student (3.50%), sisters would not give
her materials (3.00%), sister had left home (3.00%) as second
order stressors. And criticism of sister (2.50%), short
temperedness of sister (2.00%), superiority of sister (2.00%),
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non co-operation of sister (2.00%) and non-affectionate talk-
ing by sister (1.00%) were the last order stressors experienced
by the male students of PUC.

The present study makes it clear that sisters also contributed
upto 6 per cent of the students in developing stress always
and remaining 94 per cent of the students had not been al-
ways influenced by sister related stressors always The brother
related stressors and sister related stressors (Table 1) clari-
fied that the brothers and sisters were the main contributors
to the stressful life events among male students of PUC. This
may be due to the fact that children try to develop their own
identity and separate emotions from siblings and parents and
showing interest in peers and friends. This development may
lead to the decrease in interaction between the siblings and
this inturn may lead to the less intensive relation ship be-
tween siblings. These results support to the studies of Dunn
et al. (1994), Buhrmester and Furman (1990).

The results of other events (Table 2) revealed that financial
problem was experienced by the students (18.10%) as first
order stressor, followed by problem created by relatives
(7.00%) and death of close relative (4.50%) as second order
stressors. The least contributor to stress always among male
students of PUC was their family member met with an acci-
dent (1.50%).

The fact is very clear that the other family events had also
contributed upto 18 per cent of the students in developing
stress always but remaining 82 per cent of the students had
not been influenced by the other family events related stres-
sors always. This may be because sophomores have some
extra financial commitments. Sometimes they yield to the peer
pressure, which results in extravagant behaviour and depen-
dence on parents. This stress is the result of dependence on
the parents and demands of the peer acceptance (Clare and
Mark, 1998).

Stressors of peer relations: To achieve the goal of adult pat-
tern of socialization, the adolescents must make new adjust-
ments to increased influence of peer group, new social group-
ing, new values in friendship selection and new values in
peer acceptance and rejection.

The results of  Table 3 revealed that the stressor of peer rela-
tions such as student was in love with friend was experienced
by the students (25.10%) as first order stressor. Followed by
joining of the friend to a new group of friend (10.10%) and
argument with friend (9.50%) as second order stressor and
broke up of friendship with girl (7.50%) death of a best friend
(7.00%), moving away of friend (7.00%) and too much expec-
tation of friend were (7.00%) third order stressors. The criti-
cism of friend (5.00%), pressurized by friend to smoke (4.00%),
getting angry by friend (3.50%), student’s friendship was
denied by a group of friends (3.00) were the fourth order stres-
sors. The last order stressors experienced by male students
of PUC were broke up of friendship with a boy (2.00%), pres-

surized by friends to take drug (2.00%) and pressurized by
friends to drink alcohol (2.00%). The present study makes it
clear that peers had also contributed to stress always among
25 per cent of the students but remaining 75 per cent of the
students had not been experienced stress always by the stres-
sors of the peer relations. This may be because of the form-
ing a new and mature relationship with members of the oppo-
site sex and playing an approved role for their own sex is
important during the period of sophomore. Thus they have
to develop new attitudes towards members of opposite sex
and they have to adjust with the new peers, acceptance and
rejection by the peer group all these leads to the develop-
ment of stress among students. The results supports to the
study conducted by McCreary et al. (1996).

Academic stressors: Another important source of stress
among sophomores is academic experiences. The vocational
interest of adolescents generally influences their attitude to-
wards education. Academic stress has emerged as a signifi-
cant mental health problem in adolescents in recent years.
Anxiety about examination and competitiveness in college
cause stress and tension in students. Consequently they
feel worried and frustrated (Bhattacharji, 1989). The results
of academic stressors (Table 3) evidenced that problem of
English language (17.60%) and not punctual in studies
(14.10%) were the first order stressors experienced by the
students. Followed by postponing the studies (12.60%), get-
ting low marks in the examination (11.10%) and not able to
adjust with the college environment (9.50%) were second
order stressors and missing classes (6.50%), getting into
trouble in the class (6.50%), partiality done by the teachers
(5.50%), the student was not selected in the team of college
(5.00%), argument of the student with the teacher (4.50%)
were the third order stressors. The last order stressors expe-
rienced by the students of PUC were criticism of the teacher
(3.50%), sent out of the class (2.00%) and they failed in the
previous year (1.50%).

The fact is very clear that academic stressors had contrib-
uted to stress always among 18 per cent of the students but
remaining 82 per cent of the students had not been influ-
enced by the academic stressors always. This may be due to
the language problem, no involvement in the studies regu-
larly and habits of the students. These results supports to
the studies conducted by Mischel (1974) and Elder (1972).

Stressors of physical health: The period of adolescence re-
sults in variations in physical changes and many adoles-
cents experience Body Cathexis or satisfaction with their
bodies. However, sometimes they do experience more dissat-
isfaction with some parts of their bodies than with other parts.
This failure to experience Body-Cathexis is one of the causes
of unfavourable self-concept, which may be a potential source
of stress. The results of Table 4 showed that the stressors
related to physical health such as, developing the problem of
pimples (6.00%), problem of under weight (6.00%), physical
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appearance (5.00%) were the first order stressors followed by
experiencing dizziness (4.50%), feel tired (4.50%), problem of
anemia (4.00%), feeling sleepy in class (3.00%) and experienc-
ing headache (3.00%) as second order stressors. Having the
problem of sleeplessness (2.50%), vision (2.00%), backache
(2.00%), bodily pains (2.00), sneezing (2.00%) were the third
order stressors. The events such as, student met with an
accident (1.50%), having the problem of kidney (1.50%), mouth
ulcer (1.00%), respiratory system (1.00%), hearing (1.00%),
smoking habit (1.00%) and digestive system (1.00%) were the
last order stressors experienced by the male students of PUC.
About 6 per cent of the students had experienced stress al-
ways due to physical health stressors but remaining 94 per
cent of the students had not been experienced the stressors
of physical health. This might be because of the fact that
many adolescents experience satisfaction with the variations
in physical changes. However, some times they do experi-
ence more dissatisfaction with some parts of their bodies than
with other parts. This failure to experience body cathexis may
be potential source of stressor. These results support to the
study conducted by McGrath and Patrick (1999).

Psychological stressors: Adolescence is an age where these
adolescent male students have to develop new social rela-
tionships and play different social roles in the society and
thus the adolescents experience psychological stressors. In
the present study results of Table 5 showed that, experienc-
ing unnecessary tension (5.00%) and unnecessary fear
(4.00%) were the first order stressors experienced by the stu-
dents of PUC, followed by developing eating disorder (2.50%)
and attraction of opposite gender (2.50%) as the last order
stressors. This study clearly express that the psychological
stressors had contributed to stress always among 5 per cent
of the students remaining 95 per cent of the students had not
been influenced by the psychological stressors always. This
may be because some students of PUC might have been ex-
periencing frustration, depression and more tension. These
results supports to the studies conducted by Anand et al.
(2001) and Patric Mischel (1999).

Conclusions
About 18 per cent of the male students had experienced
family related stressors always but remaining 82 per cent of
the students had not been experienced the family related stres-
sors always.
25 per cent of the male students were peer related stressors
always, but remaining 75 per cent of the students had not
experienced the peer related stressors always.
About 18 per cent of the male students were experienced
academic stressors always but remaining 82 per cent of them
had not been experienced academic stressors always.
The stressors related to physical health had contributed to
stress always among 6per cent of the students but remaining
94 per cent of the male students had not experienced the
physical health stressors always.

Whereas psychological stressors had contributed to stress
always among 5 per cent of the male students but remaining
95 per cent of them had not been experienced psychological
stressors always.
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Table 1. Comparison between male students of PUC I and II year on components of stressful life events and stress

Sl. No. Components of stressful life events PUC I (N=111) PUC II (N=88) ‘t’ value
Mean SD Mean SD

1 Family relations 67.46 14.13 72.05 14.95 2.221*
2 Peer relations 21.04 4.46 22.52 5.17 2.161*
3 Academic aspects 19.97 4.9 20.86 4.60 1.295NS
4 Physical health 31.63 4.93 31.92 5.48 0.380NS
5 Psychological aspects 5.27 1.81 5.70 1.90 1.605NS

Stressors 155.31 23.79 163.01 24.39 2.244*
* - Significant at 0.05 level NS-Not significant

  Table 2. Status of the male students of PUC on stressors of family relations

Sl. No. Stressful life event Stress always
N=199

Father
1 My father expects me to follow strict schedule in day to day activities 39 (19.60)
2 My father puts too much pressure on me to do the best in all the subjects 34 (17.10)
3 My father argues with my mother 18 (9.00)
4 I argue with my father 17 (8.50)
5 My father looses temper with me 16 (8.00)
6 My father is too strict with me 16 (8.00)
7 My father objects about my friendship 16 (8.00)
8 My father is living away from me 11 (5.50)
9 My father criticizes me 7 (3.50)
10 My father neglects me 5 (2.50)
11 My father is separated from us 3 (1.20)

Mother
12 I argue with my mother 29 (14.60)
13 My mother expects me to follow strict schedule in day to day activities 27 (13.60)
14 My mother puts too much pressure on me to do the best in all the subjects 17 (8.50)
15 My mother looses temper with me 14 (7.00)
16 My mother argues with my father 14 (7.00)
17 My mother is too strict with me 11 (5.50)
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18 My mother is living away from me 11 (5.50)
19 My mother objects about my friendship 10 (5.00)
20 My mother neglects me 2 (1.00)

Brother
21 I argue with my brother 12 (6.00)
22 My brother criticizes me 10 (5.00)
23 My brother expects me to de everything for him 10 (5.00)
24 My brother talks against me 10 (5.00)
25 My brother is short tempered with me 9 (4.50)
26 My brother has left home 9 (4.50)
27 My brother gets angry with me 8 (4.00)
28 My brother acts superior to me 6 (3.00)
29 My brother will not give his materials to me 6 (3.00)
30 My brother will not share any experiences with me 6 (3.00)
31 My brother is no more 6 (3.00)
32 My brother will no talk to me affectionately 5 (2.50)

Sister
33 I argue with my sister 11 (5.50)
34 My sister gets angry with me 9 (4.50)
35 My sister talks against me 9 (4.50)
36 My sister expects me to do everything for her 7 (3.50)
37 My sister will not share any experiences with me 7  (3.50)
38 My sister will not give her materials to me 6 (3.00)
39 My sister has left home 6 (3.00)
40 My sister criticizes me 5 (2.50)
41 My sister is short  tempered with me 4 (2.00)
42 My sister acts superior to me 4 (2.00)
43 My sister will not cooperate with me 4 (2.00)
44 My sister will not talk to me affectionately 2 (1.00)

Other family events
45 I experience financial problem 36 (18.10)
46 Our relative creates problem 14 (7.00)
47 My close relative is expired 9 (4.50)
48 My family member met with an accident 3 (1.50)
Note : Figures in the parentheses indicate percentage

Table 3. Status of the male students of PUC on stressors of peer relations

Sl. No. Stressful life event Stress always
N=199

1 I am in love with a friend 50 (25.10)
2 My friend has joined new group of friends 20 (10.10)
3 I argue with my friends 19 (9.50)
4 A girl has broke up friendship with me 15 (7.50)
5 My best friend is no more 14 (7.00)
6 My friend has moved away 14 (7.00)
7 My friend expect too much from me 14 (7.00)
8 My friend/friends criticizes me 10 (5.00)
9 My friend pressurize me to smoke 8 (4.00)
10 My friend/friends get angry with me 7 (3.50)
11 A group of friends deny friendship with me 6 (3.00)
12 A boy has broke up friendship with me 4 (2.00)
13 My friend pressurize me to take drug 4 (2.00)
14 My friend pressurize me to drink alcohol 4 (2.00)

Note : Figures in the parentheses indicate
percentage
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Table 4. Status of the male students of PUC on academic stressors
Sl. Stressful life event Stress always
No. N=199
1 I have the problem of English language 35 (17.60)
2 I am not punctual in studies 28 (14.10)
3 I post pone my studies 25 (12.60)
4 I get low marks in the examination 22 (11.10)
5 I am not able to adjust with the college environment 19 (9.50)
6 I miss classes 13 (6.50)
7 I get into trouble in the class 12 (6.50)
8 Teacher has done partiality with me 11 (5.50)
9 I am not selected in the team of the college 10 (5.00)
10 I argue with teacher/teachers 9 (4.50)
11 I am criticized by the teacher/teachers 7 (3.50)
12 I am sent out of the class 4 (2.00)
13 I failed in the previous year 3 (1.50)

Note : Figures in the parentheses indicate per-
centage

Table 5. Status of the male students of PUC on stressors of physical health
Sl. Stressful life event Stress always
No. N=199
1 I have developed the problem of pimples 12 (6.00)
2 I am under weight 12 (6.00)
3 My physical appearance is not good 10 (5.00)
4 I experience dizziness 9 (4.50)
5 I feel tired 9 (4.50)
6 I am anemic 8 (4.00)
7 I feel sleepy in class 6 (3.00)
8 I experience headache 6 (3.00)
9 I have the problem of sleeplessness 5 (2.50)
10 I experience back ache 4 (2.00)
11 I have the problem of vision 4 (2.00)
12 I have the problem of bodily pains 4 (2.00)
13 I have the problem of sneezing 4 (2.00)
14 I have the problem of kidney 3 (1.50)
15 I met with an accident 3 (1.50)
16 I have developed the problem of mouth ulcer 2 (1.00)
17 I have the problem of respiratory system 2 (1.00)
18 I have the problem of hearing 2 (1.00)
19 I have developed the smoking habit 2 (1.00)
20 I have the problem of digestive system 2 (1.00) Note : Figures in the parentheses indicate percentage

Table 6. Status of the male students of PUC on psychological stressors

Sl. No. Stressful life event Stress always
N=199

1 I experience unnecessary tension 10 (5.00)
2 I experience unnecessary fear 8 (4.00)
3 I have developed the eating disorder 5 (2.50)
4 I have attraction of opposite gender 5 (2.50) Note : Figures in the parentheses indicate percentage
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A  STATISTICAL ANALYSIS OF OCCUPATIONAL HEALTH PROBLEMS FOR TEACHERS.
(PRIMARY, SECONDARY SCHOOLS , COLLEGES AND UNIVERSITY) (A CASE STUDY

OF   BIJAPUR   TALUKA)
Smt:S.C.Kalmath, Smt:P.H.Hugar
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This is a statistical study on health problems of teachers. Although many researches can be found on teaching
profession of different countries ,most of them mainly addressed teachers stress problems it seems that the global
focuses on stress problem but passes over the prevalence of somatic health problems in teaching profession. This
study covers not only mental health & stress problems but also somatic health problems in teaching profession. A
questionnaire was designed and the required data  were collected by personal investigation . proportionate sample of
200 teachers from primary, secondary, college, University were collected. After collecting & analyzing the data a
comprehensive report of occupational health problems ,including work- related  mental & physical problems as well
as occupational stress problems for teaching profession of Bijapur taluka of Karanataka state was compiled.

Research results indicated that the prevalence of work-related subjective health complaints was very high that
98.5% (n=200) of respondents suffered at least one type of complaint on total subjective health complaint scale with
39 items. The most frequently reported work-related health complaints among the teachers were tiredness, eyestrain,
anxiety voice disorder, sleep problems, shoulder pain, neck pain, headache, sadness/depression and  low back
pain. Both prevalence (90.4%) and intensity (2.99) of work related tiredness were also very high. The teachers seem
to be exhausted and fatigued with their work.

Comparing with one year and five years ago 90.5% and 95% of the responding teachers reported an increase of
perceived stress level, respectively. Heavy work-load and time pressure, education reforms, perceiving further education
and managing students behavior and learning were the most frequently reported sources work stress. Most frequently
reported stress management activities were sleeping, self relaxing, talking to neighbors and friends, and watching
television, While the least frequently reported activity was doing more exercise or sports.
Key words: Health complaint, occupational, propionate, subjective.

Introduction : At the presented day the duties of teachers are
not only limited to only teaching in classes ,in addition they
have to prepare lessons assess students exercises, clerical
duties, prepare for external school reviews, complete con-
tinuing professional development and satisfy requests of
management etc. Some teachers have to study and prepare
for meeting the language proficiency requirements for teach-
ers, so as to obtain the qualification for teaching in English in
the future. AS result teachers may suffer mental and physical
problems due to their variety of job functions.

Teachers are subjected to heavy occupational stress that may
a diversely affect their mental health status. This issue is
evidenced by many overseas studies. Apart from occupation
stress, teachers in the course of their careers, are facing physi-
cal health problems that caused or worsened by their job as
well as by their work done in the past.

The phenomenon of work stress of teachers has been receiv-
ing global attention and concern in the recent years. Apart
from teaching, teachers also have manage students’ behavior
and learning, which is another source of stress. Another com-
mon factor of work stress problems for teachers is workload
and time pressure.

Experimental : The target of population of the study is teach-

ers from primary, secondary, college, University of Bijapur
taluka. It consists of more than 10,000 teaching staff from
primary, secondary, college, University in Bijapur taluka. In
this questionnaire survey the purpose of sampling was to
draw conclusion from sample about the population teachers.
300 teachers were selected randomly from the teachers popu-
lation. The data was collected by personal investigation
method.

Sample : In this questionnaire survey the purpose of sam-
pling was to infer generalizations from sample to the total
population of Primary, Secondary, College and University
teachers based on a scientifically selected subset of popula-
tion. Sampling was necessary because it is not practical to
seek information from every teacher.

Sample size determination : According to Rea and
Parker(1997), the required sample size can be determined sta-
tistically based on the following formula



2665TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Number & percentage of  primary / Secondary/ College/ University Teachers reporting work-related health complaints

Primary school Secondary school College teachers University teachers
Teachers n=100 Teachers    n=100 n=75 n=25

SHC 95              % 94 70 20
A Musculoskeletal pain 93  (97.8) 83 (88) 62 89 18           90
Low back pain 52 (54.7) 45  (47.3) 33 47 9            45
Neck pain 68 (71.5) 58 (61.05) 43 61.3 12           60
Shoulder pain 73  (76.8) 61 (64.2) 45 64.2 13           65
Upper back pain 50 (52.6) 53  (55.7) 39 55.7 11           55
Leg pain during physical activity 54 39 (41.05) 29 41.4 8             40
Arm pain 45  (47.3) 31 (32.9) 22 31.4 6            30
Headache 63 (66.31) 53 (56.3) 38 54.2 11          55
Migraine 32 (33.68) 20 (21.2) 14 20 4            20
B Pscudonurogical Complaints 93 (97.89) 90 (96.6) 67              96 19           95
Anxiety 76 (80) 64 95.7 47 67.1 13          65
Sadness/Depression 53 (55.7) 44 68 32 45.7 18           95
Dizziness 33 (34.7) 24 46.8 18 25.7 5             25
Extra Heartburns 41 (43.1) 30 25.9 22 31.4 6            30
Hot flashes 24 (25.2) 19 20.2 14 20 4            20
Sleep problems 72 (75.7) 61 64.8 45 64.2 13          65
Tiredness 89 (93.6) 86 91.4 63 90 18          90
C Gastrointestinal problems 58 (61) 49 52 36 51 10         50
Diarrhea 17 (17) 12 12.7 9 12.8 2           10
Gas discomfort 30  (31.5) 20 21.3 15 21.4 4           20
Heart burn 12 (12.6) 9 9 6 8.4 2           10
Stomach pain 30 (31.5) 22 23.4 16 22.8 4           25
Ulcer/non-dyspepsia 23 (24.5) 18 19.1 13 18.5 4           25
Obstipation 33 (34.7) 24 25.5 17 24.7 5           20
D Allergic problems 35 (37) 30 32 22 31 6           30
Allergy 14 (14) 11 11.7 8 11.4 2             10
Asthma 15 (15.7) 8 8.5 5 7.1 1             5
Breathing difficulties 13 (13.6) 7 7.4 5 7.1 1             5
Chest pain 16 (16.8) 13 13.8 9 12.8 2          10
Eczema 13 (13.6) 13 13.8 6 8.5 2          10
E  Eye problems 80 (84) 71 76 53 78 15         75
Itchy eyes 29 (30.5) 23 24.5 17 24.2 5           25
Irritated eyes 21 (22.1) 19 20.2 14 20 4          20
Watery eyes 14 (14.7) 19 20.2 4 57 1           5
Eye strain 80 (84.2) 69 73.4 51 72.8 14         70
H CommonHealth problems for
teachers 82 (86) 68 72 50 71 14          70
Contact dermatitis 26 (27.3) 18 19 13 18.5 2            10
Voice disorder 75 (78.9) 61 64.8 44 62.8 8             30
Varicose veins of lowerlimbs 43 (45.2) 29 30.9 21 30 6            30
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Number & percentage of Men & Women teachers reporting any work-related Health complaints

Men n=80 Women n=220 Total n=300
SHC 78                % 201 % 279  %
A Musculoskeletal pain 65 ( 83.3) 191 ( 95) 256               (91.7)
Low back pain 42 (53.8) 97 ( 48.2) 139                (49.8)
Neck pain 50 (64.1) 131 ( 65.2) 181               ( 64.8)
Shoulder pain 50 (64.1) 142 ( 70.6) 192               ( 68.8)
Upper back pain 39 (50) 114 ( 51.2) 153               ( 54.8)
Leg pain during physical activity 37 (47.4) 93 (46.2) 130               (46.5)
Arm pain 27 (34.6) 74 (36.8) 101               (36.2)
Headache 47 (60.2) 137 (58.2) 164               (58.78)
Migraine 22 (28.2) 48 ( 23.8) 70                  (25.8)
B Pscudonurogical Complaints 75 (87 ) 194 (95.5) 269               (96.41)
Anxiety 54 (69.2) 146 (72.6) 200               ( 71.2)
Sadness/Depression 36 (46.1) 125 (62.1) 161                (57.7)
Dizziness 19 (24.3) 61 (30.1) 80                 ( 28.6)
Extra Heartburns 27 (34.6) 72 (35.8) 99                (  35.5)
Hot flashes 16 (20.5) 45 (22.3) 61                 ( 21.8)
Sleep problems 55 (70.5) 136 (67.6) 191                (68.4)
Tiredness 71 (91) 185 (92.03) 256                 (1.8)
C Gastrointestinal problems 38 (48.7) 115 (57.2) 153              (54.83)
Diarrhea 13 (16.6) 35 (17.4) 48                 (17.2)
Gas discomfort 18 (23) 51 (25.3) 69                 (24.7)
Heart burn 10 (12.8) 19 (9.4) 29                ( 10.3)
Stomach pain 18 67 (26.8) 85                 (30.4)
Ulcer/non-dyspepsia 16 (20.5) 56 (20.8) 72                 (25.8)
Obstipation 12 (15.38) 46 (33.3) 58                 (20.7)
D Allergic problems 25 (32.05) 68 (33.8) 93                (33.3)
Allergy 10 (12.8) 25 (12.4) 35               ( 12.5)
Asthma 8 (10.2) 21 (10.4) 29               ( 10.3)
Breathing difficulties 8 (10.2) 18 (8.9) 26                (  9.3)
Chest pain 12 (15.32) 28 (13.9) 40                (14.3)
Eczema 10 (12.8) 24 (11.9) 34              (12.18)
E  Eye problems 66 (84.6) 153 (76.1) 219           (78.49)
Itchy eyes 22 (28.2) 52 (25.8) 74               (26.5)
Irritated eyes 15 (19.2) 43 (21.3) 58               (20.7)
Watery eyes 12 (15.32) 16 (10.2) 28              (10.03)
Eye strain 62 (79.4) 152 (9.9) 214            ( 76.7)
H CommonHealth problems for teachers 57 (73) 157  (78.1) 214             ( 214)
Contact dermatitis 18 (22.7) 41 (20.3) 59              ( 21.1)
Voice disorder 52 (66.6) 136 ( 67.7) 188             (66.67)
Varicose veins of lower limbs 19 (24.3) 80 ( 39.8) 99               ( 35.4)

As shown in the above table, other than Diarrhea, heart burn
and watery eyes, the percentage of female teachers reporting
subjective health complaints are generally higher than those
of male teachers. It appears that women were more likely than
men to report musculoskeletal complaints (95.0 %, 83.3%)

In addition the % of women was higher than that of men in
reporting Gastrointestinal problems (43%,57%) further  more
other than itchy eyes & watery eyes, the % of teachers re-
porting eye problems was also (24%,76%) also it was more
likely for women to report common health prob-

lems(22%,&78%) with exception for contact dermatitis .

All together women showed a statistically higher prevalence
of health problems than men in four of eight categories, in
musculoskeletal pain, gastrointestinal problems, eye prob-
lems and common health problems for teachers. While in none
of the categories did men show significantly a higher preva-
lence, No statistical differences was found between two gen-
ders in reporting health problems in the other three catego-
ries of Pseudo neuron Logical problem, Allergic Problems,
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Number &   percentage of   Men & Women teachers reporting any work-related Health Complaint

Work related Health problems Men % Women % Total
Musculoskeletal pain 65 (83) 191 (95) 256
Pseudo neuron Logical problem 75 (87) 194 (96) 269
Gastrointestinal pain 38 (43) 115  (57) 153
Allergic problems  25 (66) 68 (34) 93
Eye problems  66 (24) 153 (76) 219
Common health problems  57 (22) 157 (78) 214
Total 326 878 1204

Multiple bar showing   Men & Women teachers reporting any work-related Health complaints

Large sample test (Z test)

zα   value Z critical conclusion
Are female more affected by  Musculoskeletal pain female are more affected by
than men? 3.15 1.645 Musculoskeletal pain than men
Are female more affected by Pseudo neuronLogical No statistical differences was found
problem  than men? 0.16 1.645 between two genders
Are female more affected by Gastrointestinal pain female are more affected by Gastrointes
problem  than men? 1.826 1.645 tinal  pain than men
Are female more affected by Allergic problems  than No statistical differences was found
men? 0.159 1.645 between two genders
Are female more affected by eye problems   than men? 2.53 1.645 female are more affected by eye problems

than men
Are female more affected by  Common health female more affected by Common health
problems   than men? 1.72 1.645 problems than men

Number & percentage of  primary / Secondary/ College/ University Teachers reporting work-related health complaints

Work related Health problems PST        % SST          % CT            % UT            % Total
Musculoskeletal pain 93          (98) 83          (88) 62           (89) 18           (90) 256
Pseudo neuron Logical problem 93           (98) 90          (96) 67           (96) 19           (95) 269
Gastrointestinal pain 58           (61) 49          (52) 36           (51) 10           (50) 153
Allergic problems 35           (37) 30          (32) 22           (31) 06           (30) 93
Eye problems 80           (84) 71          (76) 53           (78) 15           (75) 219
Common health problems 82           (86) 68          (72) 50           (71) 14           (70) 214
Total 441 391 290 81 1204
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Multiple bar showing  work related health complaints of
primary / Secondary/ College/ University Teachers

Conclusion : In this paper, the occupational health problems
of primary / Secondary/ College/ University Teachers in
Bijapur taluka were investigated. The results of this study
showed that the prevalence of work related health complaints
was high as 93.3% (n=300) of respondents suffered at least
one type of complaint on the total subjective Health com-
plaint scale with 36 items. The ten most frequently reported
work-related health complaints among the teachers were

Tiredness(91.7%),Eyestrain(97.7%Anxiety(78.1%),
Voicedisorder (85.8), Sleepproblems(68.5%), Shoulder
pain(68.8%), Neck pain(64.8%), Headache(58.78%), Sad/De-
pression(57.7%), Low-back pain(49.82%) Women showed
higher prevalence than men for most of the subjective health

complaints. Furthermore percentages of primary school teach-
ers were significantly higher than Those of Secondary, col-
lege & University teachers.

From the statistical analysis it is found that women are due to
their dual responsibility facing more work-related health com-
plaints as compared with men.

Most frequently reported stress management activities were
sleeping, self relaxing, talking to neighbors and friends, and
watching television, while the least frequently reported ac-
tivity was doing more excises or sports, meditation and Yoga.
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Occupational Health Problems for Teachers from Primary and
Secondary Schools in Hong-Kong

NEED BASED REHABILITAION PROGRAM IS A MUST - PARENT’S POINT OF VIEW
*Mrs. Radha Kalaiselvan, ** Ms. Blessy P Babu

* New No. 15, Old No. 9/7, Balu Street, Valmiki Street, Thiruvanmiyur, Chennai-600 041, ** Kalampottivila Veedu,
Thirkkannamangal, Kottarakara, PO, Kollam, Kerala-691 509

Special schools are schools to help the exceptional and special children with special education and vocational
rehabilitation program .But they do not have required theraputical measures as per the individual requirements. The
present study of interview with parents of speech children exhibits the need for rehabilitative measures like speech
therapy, physiotherapy, occupational therapy under one roof.

INTRODUCTION: Special children going to hospital for con-
tinuous rehabilitation is a problem for the parents both mon-
etarily and physically. Though special schools are helping
them for the improvement of children. These schools do not
have physiotherapy, occupational therapy and speech therapy.
The children are only getting the special education and voca-
tional training alone in most of the special schools

Special children do have the same developmental needs as
any other normal children. We need to provide activities
which meet the social, cognitive, motor and communicative
needs of the special child in the same way as we do for the
normal child. The needs of each special child should be taken
into consideration specifically. Though Special schools cater
to students with learning, developmental, medical and be-

havioral issues with their existing programs they have only
trained staff to handle them not and are not met with indi-
vidualized requirements.

AIM OF THE STUDY: There is a dire need to interact with the
parent and to obtain their views and observation of their
wards: which should be taken into consideration while plan-
ning the rehabilitation programs. As each child is unique in
its own aspect, generally we refer the children to the special
schools within their proximity and there is no follow-up pro-
gram once they are referred. Hence is the study obtaining the
parents point of view in framing the rehabilitation measures.

METHOD: The study sample had twenty two participants
both fathers and mothers in special day school of thirty nine
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children. Interview method was used to collect the questions
from the parents. The questions asked are:
Name:
Age:
Sex:
Age at the time of admission:
Cause of MR:
Parent’s view on therapies:
The interview conducted to the parents reveals the follow-
ing:
Ø Delayed identification of the problem
Ø Delayed diagnosis and late acceptance of the problem
Ø Delay in guidance regarding rehabilitation
Ø Proximity of the special education centers
Ø Unavailability of professional helps
Ø Monitory loss

Ø Physical and mental strain for parents
Ø Social stigma
Ø Disturbance in family life

Lack of awareness is the cause of delayed identification of
problem. Even if the problem is diagnosed the acceptance
from family side is very much delayed and there is a lacunae
in regarding the guiding of rehabilitation in both rural and
urban areas. Most of the professionals are concentrate within
the urban limit and even them the physiotherapist the speech
and occupational therapists are limited and those who are
having their own practice the charges are very high. Physical
and mental strain of parents in taking to rehabilitation cen-
ters and speech schools is quite discouraging. The social
stigma within the family, neighborhood and in society cen-
ters is not much encouraging for the patients. Ultimately there
is a disturbance in the family life.

DETAILS OF SPECIAL CHILDREN UNDER AGE TWELVE

Sl.no Name Age Sex Causes of MR Parent’s view on therapies
1 Karanshakthi 10 M Seizure disorder Physiotherapy, occupational therapy and speech

therapy is needed
2 Madhumitha 7 F Seizure disorder Speech therapy is needed
3 Shakthi 9 M Seizure disorder Physiotherapy, occupational therapy and speech

therapy is needed
4 Dharaninath 5 M Congenital disorder Speech therapy is needed
5 Kuppuraj 10 M Seizure disorder Speech therapy is needed

DETAILS OF SPECIAL CHILDREN ABOVE AGE 12

Sl.no Name Age Sex Causes of MR Parent’s view on therapies
1 Rahul 14 M Hereditary problem Occupational therapy is needed
2 Merlin 14 F Congenital disorder Physiotherapy, occupational therapy and speech

therapy is needed
3 Priyanka 13 F Hereditary problem Speech therapy is needed
4 Prabhakaran 17 M Congenital disorder Physiotherapy, occupational therapy and speech

therapy is needed
5 Parthasarathy 19 M Congenital disorder Physiotherapy, occupational therapy and speech

therapy is needed
6 M.Rahul 14 M Hereditary problem Physiotherapy is needed
7 T.Abragam 14 M Seizure disorder Physiotherapy and speech therapy is needed
8 R.Praveenraj 12 M Congenital disorder Speech therapy is needed
9 Mourthy 26 M Seizure disorder Speech therapy is needed
10 James 13 M Seizure disorder Seizure disorder
11 Sarvanan 17 M Seizure disorder Seizure disorder
12 Karthik 15 M Congenital disorder Physiotherapy is needed
13 A.V. sarathy 18 M Hereditary problem Physiotherapy, occupational therapy and speech

therapy is needed
14 Vigneshwaran 14 M Congenital disorder Physiotherapy and speech therapy is needed
15 Maniraj 18 M Congenital disorder Speech therapy is needed
16 Narmada 18 M Congenital disorder Speech therapy is needed
17 Nazreth Beegam 14 F Seizure disorder Speech therapy is needed
18 Hajee Basha 19 M Seizure disorder Physiotherapy, occupational therapy and speech

therapy is needed
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OPINION OF PARENTS
 Worried about the future of the ward (adolescent age),

after their demise.
 In primary level of children they need all therapies either

individually or depending on their requirements, their
main view is they cannot afford to take the children to
various therapeutically centers one by one as per the
requirement.

 When there are two affected children in the same family
the situation is very difficult.

 When two different type of handicap children are present
in the same family, condition will be even more worse.

CONCLUSION: There should be more number of rehabilita-
tion professional’s in the community health centers run by
the government(primary health centers, corporation hospi-
tals, public health centers) both in rural and urban areas, So
that the parents of special children will meet all their require-
ments. From this study we found that special schools get
physiotherapy, occupational therapy and speech therapy

under one roof the children will be benefited.

BIBLIOGRAPHY
 Choosing a School for a Child with Special Needs - Ruth

Birnbaum
 Special Educational Needs in Schools, 2nd Edition - Sally

Beveridge
 The Special School’s Handbook-Taylor & Francis
 Encyclopedia of Special Education, Volume edited - Cecil

R. Reynolds, Elaine Fletcher-Janzen
 Inclusion Practices with Special Needs Students: Theory,

Research and Application –  Steven Pfeiffer, Linda A
Reddy

 Debating Special Education -Michael Farrell
 Public Policy, School Reform, and Special Education: A

Practical Guide for every teacher - Jim Ysseldyke, Bob
Algozzine

 School Success for Children with Special Needs: Every-
thing You Need to Know - Amy James



2725TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

THEME-9
(BHARATEEYAM)

SOCIO-CULTURAL
SCIENCES

INCLUDING ARTS &
MUSIC



2735TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

Sl
No Title of the Paper Author Name Page No
1. BIDAR: CROWN OF CULTURE & CULTURAL HERITAGE Prof. N.T. Gangamma 274 - 281

2. PORTRAYAL OF WOMEN IN THE NOVELS AND SHORT

STORIES OF BHARTI MUKHERJEE Smt. Suvarna Bettad 282 - 283



2745TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

BIDAR: CROWN OF CULTURE & CULTURAL HERITAGE
Prof. N.T. Gangamma

B.V.Bhoomaraddi College of UG and PG, Bidar-585403 Email: ntg.2011@rediffmail.com

Bidar is situated almost in the centre of Geographical ‘Deccan’ and the eastern border of historical ‘Deccan’. It was
the meeting place of several shades of culture from the very beginning. The History of Bidar goes back to thirds
century B.C. when it was of the great Mauryan Empire. After the Mauryas, Satavahanas, Kadambas and Chalukyas
of Badami and later Rashtrakutas reigned over Bidar territory. Chalukyas of Kalyana and Kalachuris also regained
the area. For a short period after Kalyani Chalukyas the area of Bidar was under the sevunas of Devgiri and Kakatiyas
of Warangal.Bidar Taluka in Karnataka is important from both historic and religious points of view. The Bahamani
rulers erected many monuments which represent Bidar’s glorious past. Most important of these is one of the strongest
and biggest forts in India – Bidar Fort built in 14th century. The fort extends across 3 miles and has 37 cannon
loaded bastions. Madarasa and Arabic Universities founded by Muhammad Gawan are two amongst the oldest
Universities in India. Sights of Manjira River and Valley can be beautifully captured from the hill summit at Bidar Fort.
The famous Papa Nasha Temple was the place of worship of Lord Rama for washing away the sin of killing Ravana,
who was a devotee of Lord Shiva. This ancient and legendary temple finds mention in ’Ramayana’. A unique temple
structure, with water running through the idol in a cave is devoted to Lord Narasimha, an incarnation of Lord Vishnu.
The temple is called as ‘Narasimha Zarana’ where pilgrims trace the idol, following the course of water flow. Other
attractions in Bidar include Guru Nanak Jhira Gurudwara, Darghas like Friday mosque at Bidar, Nayee Kamaan and
Tomb of Mehmood Gawan, Basvesvara Temple, Kalyan Fort, Bidar Watch Tower, cave, etc. Tourists engage in
buying the famous ‘Bidri Craft’ native to Bidar, available in old city of Bidar at Bidri Art Materials. The Anubhava
Mantapa was an academy of mystics, saints and philosophers of the shaiva faith in 12th century Kalyana. It was the
fountainhead of all religious and philosophical thought pertaining to the shaivism. It was presided over by the mystic
Allama Prabhu and numerous sharanas from all over Karnataka and other parts of India were participants. This
institution was also the fountainhead of theVachana (spoken word) literature which was used as the vector to propagate
Veerashaiva religious and philosophical thought. Other giants of Veerashaiva theosophy like Akka Mahadevi,
Channabasavanna and Basavanna himself were participants in the Anubhava Mantapa.after the revolution of Kalyana,
sharanas are went to Ulavi and established II Anubhavamantapa.s one of the biggSince the 14th century.

Key words: Bidar, Cultural Heritage, veerashaiva etc.
BIDAR:
“There is no more healthy or beautiful site for  a
city in the  Dekhan  than Bidar..”
                                       Captain Meadows Taylor.
Represented as British Administrative Officer, an

architect & engineer of Surpur.
“Bidar is the most beautiful city of Musalmans in

                   Hindustan.”
                              -   Niketin

Russian Traveler   who visited Madarasa –e-
Mohamood Gawan-Bidar  in the year 1471.
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About Bidar:
• The city of Bidar boasts of a glorious past and is situ-
ated 740 km of Bangalore and 130 km north west of
Hyderabad.
•  It was renowned as a seat of learning, for its political
prowess and cultural appeal. The radical reformist move-
ment had striking influence on the entire region.
• The district boasts of salubrious climate throughout the
year. Bidar is slowly and steadily progressing as a hub
of educational institute
• The name Bidar is derived from the word ‘Bidiru’ which
implies bamboo.
•  After the Mauryas, Satavahanas, Kadambas and
Chalukyas of Badami and later Rashtrakutas presided
over Bidar.
• The history of Bidar is infested with treachery and blood-
bath on one side and development of art, architecture
and literature on the other side.
•  Bidar is a taluk located in the northeastern part of the
state of Karnataka.Bidar is an important historical town.
It is located 2,200 feet above sea level on a plateau over-
looking the Manjira river valley. witnessed the “religious
revolution” under the Reformist Basavanna in 12 th
century.Basavakalyan from where Shaivism spread.
• Bidar was once one of the most prosperous cities of
southern India and the capital of the Bahamani kings in
the reign of 15th century. The kingdom of the Rashtrakutas
kept Mayurkhandi the capital of the Bidar district. Bidar
became part of the dominions of the Nizam of Hyderabad
from 1724 to 1948, when Hyderabad was annexed to
India to become Hyderabad state. In 1956, it became a
part of Mysore state and was later renamed Karnataka.
The city is famous for its historical monuments..
ANCIENT BIDAR;THE CAPITAL OF CHALUKYAS OF
KALYANI AND KALACHURI

CHALUKYAN ART AT JALASANGI-BIDAR- DIST

• Jalasangi village of Bidar district having ancient history.
The Shiva Temple was built by King Chalukya
Vikramaditya VI in the 11 the century.
• ,It was a model  abd based for the Hoysala sculptors at
Belur and Halebeedu . Almost a 100 years before the
shilabalikas were sculpted in Belur and Halebid, the
madanikas appeared on the temple walls. 
•  It has the sculptures of Madanikas or Shilabalikas.
the well-known Lekhana Sundari is found on the upper
portion of the outer wall of this temple and so is that of
the dancing Ganesha.
• The temple is dedicated to Kalleshwara.
Basaveshwara a torch Bearer of  Socio- religious
movement in ‘12th Century

• Basaveshwara was a ray
of hope to the mankind
groping in darkness.
Radiating divine grace, he
offered spiritual freedom to
those long caught up in the
clutches of traditions.
• He fought against the op-
pression that was in prac-
tice for centuries in the
name of religion, social con-
ventions, and customs.

•  He succeeded in securing social, religious, and eco-
nomic freedom that was denied to the majority of the
society
•  He not only advocated that the Divine Grace was the
birth right of every aspirant irrespective of gender, caste,
creed, or occupation, but also gave practical guidelines
to achieve it.
Importance of Vachanas
• Due to Guru Basavanna’s foresightness, we find the
first hand accounting of this incredible spiritual path that
is Basavaism in Vachanas.
• If we learn to read and understand them, Vachanas will
be the road map that will help us tread in the path of
Basavaism and reach the ultimate goal of the enjoyment
of the spiritual life.

Vachanaas  of Basaveshwara
• The power of knowledge destroys ignorance;
• The power of light dissipates darkness;
• The power of truth is foe of all untruth;
• The sharana’s experience of god is the sole cure of
worldliness;
• - Lord Kudala Sangamadeva
* eÁÕ£ÀzÀ §®¢AzÀ CeÁÕ£ÀzÀ PÉÃqÀÄ £ÉÆÃqÀ0iÀÄå , eÉÆåÃw0iÀÄ
§®¢AzÀ CAzsÀPÁgÀzÀ PÉÃqÀÄ £ÉÆÃqÀ0iÀÄå, ̧ ÀvÀåzÀ §®¢AzÀ C¸ÀvÀåzÀ
PÉÃqÀÄ £ÉÆÃqÀ0iÀÄå, PÀÆqÀ®¸ÀAUÀ£À ±ÀgÀtgÀ §®¢AzÀ DvÀä£À
CºÀAPÁgÀzÀ PÉÃqÀÄ £ÉÆÃqÀ0iÀÄå
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* PÀ¼À¨ÉÃqÀ PÉÆ®¨ÉÃqÀ, ºÀÄ¹0iÀÄ £ÀÄr0iÀÄ®Ä¨ÉÃqÀ
ªÀÄÄ¤0iÀÄ ¨ÉÃqÀ, C£ÀåjUÉ C¸ÀºÀå ¥ÀqÀ¨ÉÃqÀ
vÀ£Àß §tÂÚ¸À¨ÉÃqÀ, E¢gÀÄ ºÀ¼É0iÀÄ®Ä ¨ÉÃqÀ
EzÉ CAvÀgÀAUÀ ±ÀÄ¢Þ, EzÉ §»gÀAUÀ ±ÀÄ¢Ý
EzÉ £ÀªÀÄä PÀÆqÀ® ¸ÀAUÀªÀÄ zÉªÀ£ÉÆ°¸ÀÄªÀ ¥Àj.

-PÀÆqÀ®¸ÀAUÀªÀÄ zÉÃªÀ

Don’t rob, Don’t kill, Never ever lie
Don’t get angry, Don’t think negative about others
Don’t self describe, Don’t tease others

In honour of Basava,
•  President of India Abdul Kalam inaugurated  Basaveshwar’s
statue on April 28, 2003 in the Parliament of India  in New
Delhi .
• Basaveshwara is the first Kannadiga in whose honor a
commemorative coin has been minted in recognition of his
social reforms. The Prime Minister of India, Dr. Manamohan
Singh was in Bangalore, the capital of Karnataka to release
the coins.
• The statue of Basaveshwara is likely to be installed soon on
the banks of The Thames at Lambeth in London.

Gallaxy of sharanas

This is the way of self respect, this is the way to get
respected by the world.
This is the way of impressing my lord Koodala
sangam deva.
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‘Anubhava Mantapa’.The first Parliament of the World .

•  Anubhava Mantapa was an academy of mystics, saints
and philosophers of the ‘Lingayata’ faith in the 12th century.
• It was the fountainhead of all religious and philosophi-
cal thought pertaining to the Human Values, Ethics. It
was presided over by the mystic Allama Prabhu and nu-
merous Sharanas from all over Karnataka and other parts
of India were participants.
• This institution was also the fountainhead of the Vachana
literature which was used as the vector to propagate
Sharana’s views and philosophical thought. Other
Sharana’s and Sharanes theosophy like Akka Mahadevi,
Channabasavanna were participants in the Anubhava
Mantapa.
• It was a unique socio spiritual revolution to establish an
egalitarian society Basaveshwara  his followers formed a
new spiritual institution on a democratic foundation. And
that was ‘Anubhava Mantapa‘in Basavakalyana, the capital
of chalukyas of  kalyana and kalachuri.
• Any one, whatever his caste by birth, could become a
member. Women, too, were allowed to join it. Piety and
good character alone were required of any one who came
to Anubhava Mantapa.
• Everybody was to take up some work or the other for
livelihood. They were not to have any caste feelings or
feelings of untouchability.

MEDIEVAL BIDAR- Bahamani Monuments in the
Bidar Fort

Bidar Fort is considered as one of the most formidable
forts. The main fortress accomodated the royal areas
Mahals and Mosque. On the southern side, the city was
meant for the people. The plan of fortification is pentago-
nal. The Sharza Darwaza and Gumbad Darwaza are main
entrance gates to the palace complex. They are beauti-
fully adorned with domes, arches and paintings. The
Royal Palace was built by Ahmed Shah and was the
royal residence. The place was embellished with coloured
tiles and carvings. There were two royal pavilions marked
by huge arches and a big hall at the back of which
Sultan’s room was situated. Tarkash Mahal was meant
for Turkish wife of the Sultan. Rangeen Mahal is marked
by floral patterns and calligraphic text. The walls are
decorated with Mother of Pearl in laid injet black stone.
Diwan e am was also called Jali Mahal. It is in the west
of the Zanana enclosure. The building has entrance
through the eastand west. The central room belonged to
the Sultan where he sat before coming to the audience
hall. The spacious halls weredecorated with tiles. 16
pillared mosque is another attraction and was built by
Qubil Sultani. The massive domes and arches are ex-
tremely enticing. Hazar Kothari was meant for exit in the
event of an enemy attack. 
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ATTRACTIONS IN BIDAR FORT:
• Welcome to Bidar, the city of Rich culture and Heritage.

Bidar Fort
RANGEENMAHAL

Solakamba Masque

Bidar Fort
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Bidar Fort
The fort
• Most important of these is one of the strongest and
biggest forts in India – Bidar    Fort built in 14th century.
• The Bidar fort, constructed on the edge of the plateau,
has a haphazard quadrangular layout plan of 0.75 miles
(1.21 km) in length and 0.5 miles (0.80 km) breadth. The
peripheral length of the fort walls measure 4,500 yards
(4,100 m). The walls, bastions, gates and barbicans of
Bidar, though in ruins, are well preserved and considered
as some of the most stylish in India.
• There are seven gates in the fort. The dominant main
gate exhibits Persian style architecture. The ‘Gumbad
Darwaza’ depicts arches with stilted size, also in Per-
sian style.
• The ‘Sherza Darwaza’ of Bidar Fort, the second gate of
entry, depicts two images of tigers carved on its fascia;
according to Shia belief, the tiger decorations are indica-
tive of Ali who was also known as Asadullah-Al-Galib that
assured protection to the building from enemy attack.
• The other gates are the Fateh Gate on the south (has
octagonal towers and drawbridge); the Talghat Gate in
the east; the Delhi Gate and the Mandu Gate. The promi-
nent bastion at the entry is known as the ’Munda Burj’
with guns positioned on it.

Madarasa –e- Mohamood Gawan-Bidar

Madrasa built by the greatest minister of Bahmani Em-
pire, Mahmud Gawan IN 1472.A.D.. (The madrasa is lo-
cally known as Gaajina kambha). You do not get more
Persian than this. A tall minaret dominates the multi-
storey building. Traces of coloured tiles on the minaret
can be seen to this day. In its heydays, the college had
a library with 3000 books, and attracted scholars from
far away Persia. Part of the building was destroyed by
an explosion which exposed a trapezoidal pillar.

Chowbara

Right in the heart
of Bidar town
stands  the
chowbara a 71
foot tower. You
can have a splen-
did  view from the
top of the
chowbara

Chaukhandi 
Bahmani rulers at Bidar also encouraged religious links
with the Middle-East. During Ahmad I’s rule a formidable
Shia saint, Shaykh Khalilullah arrived at Bidar. His mau-
soleum is located a short distance west of the Ashtur
necropolis. This unusual two-storeyed octagonal build-
ing stands at the top of a hill and is approached by a
wide flights of stairs. A high crenellated parapet has cor-
ner finials. Each face has two tiers of arched recesses
with a rectangular opening at the centre

Cultural Bidar-Temples of Bidar.:
Papnash Shiva Temple – Overview and Mythology
According to local legend, this temple and idol was in-
stalled by Lord Rama on his way back to Ayodhya from
Lanka. The original temple was lost and at the ruins of
the ancient temple, a new one was later built. This temple
is located in a beautiful valley. There is a large pond at
the foot of the temple which is constantly fed by a natu-
ral spring. This pond is known as Papnash.

Papnash means destroyer of sins. It is believed that a
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visit to this temple and a dip in the Papnash pond will
destroy all the sins committed by a person. For this rea-
son alone, this temple attracts a large number of pil-
grims. It gets very crowded during Shivaratri celebrations.
In the sanctum, there is a big Shiva Linga. In the temple
complex, there are three other Shiva Lingas. These Shiva
Lingas can be touched by devotees, and they can di-
rectly offer pujas to them.

PAPANASHA TEMPLE  BIDAR

Narasimha Jharana-Cave temple-Bidar

Narasimha Jharana-Cave temple-Bidar
• Cave temple is dedicated to Lord Narsimha who is be-
lieved to have slained a demon called Jharasura.
• There is a rough image of the Lord on a stone wall at
the end of the cave in which Jharasura used to reside.
The visiotrs have to go forth a canal of 91m.
• The Narasimha Jhira Cave Temple is known for its beau-

tiful architecture and is considered to be very sacred.
The temple in situated in a cave where the water runs up
to 300 metres.
• This temple is situated under the Manichoola hill range
and it opens at eight in the morning. Situated in Bidar in
North Karnataka, this temple lies a kilometre away from
Bidar city. You have to wade through waistdeep water to
reach the feet of the deity.

• Narasimha Jhira Cave Temple – Mythology
• The temple of Narasimha Jhira has a myth which men-
tions that the mighty Lord Narasimha first killed
Hiranyakashipu and then proceeded to slay the demon
Jalasura who was a staunch devotee of Lord Shiva. After
being killed by Lord Narasimha, the demon Jalasura
turned into water and started flowing down the feet of the
Lord Narasimha.

Guru Nank Jhira, Bidar

Amrit Kunda

• Gurudwara Bidar is one of Holiest Place for Sikhs. Ev-
ery Year this place attracts lots of tourists from all parts
of the country particularly during the months of Novem-
ber and March.
• Legend has it that Saint Guru Nanak visited the palce
while the land was in the grip of a famine The Guru per-
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formed a miracle at the request of the locals and a spring
of water from the laterite rock mountain burst out.
• Till this day crystal clear water flows from the laterite
trap.The belief is that drinking of this water cures many
ailments.
• The Nanak Jhira Sahib is a famous attraction with a
sarovar and an Amrit Kunda. It is the sacred spot for
Sikhs.

History of Bidri Art
• The Bidri ware forms the integral part of Bidar Heritage.
“Bidri Ware” is a special style of work called
“Damascending”in Silver
• This art was developed after being introduced by one
Abdulla-Bin-Kaizer from Iran around 1422 A.D. The con-
trast between the black oxidized background and the

lustrous silver in lay gives beauty to the Bidri ware.
• The craftsmen follow both traditional and modern de-
signs. Silver, Gold, Brass, Copper are used for as base
material for preparing the articles.
• The Bidri articles traditionally used by nobility were
water jugs, wash basins, hookahs, candle sticks, cos-
metic Boxes, dishes, flower vases. Nowadays as many
as 175 types of articles are being manufactured.
•  Among the traditional designs traced on Bidri articles
the “Poppy Flower” the “Persian Rose” and the “Phool
Jari” are the most popular. In order to suit the modern
taste new designs are also being introduced by the art-
ists. Bidri wares standout as a unique work of art bring-
ing name and fame to Bidar.
• Bidri art got geographical indication certificate.

BIDRIWARE ARTISANS

Places near Bidar

Mailara

AGRAHARA : THE
STATUE OF

VISHNU
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PORTRAYAL OF WOMEN IN THE NOVELS AND SHORT STORIES OF BHARTI
MUKHERJEE

Smt. Suvarna Bettad
B.V.B. College, Bidar

Introduction: Bharati Mukherjee an Indian born American
novelist, short story writer and literary  journalist was born
on 24th july 1940 in Calcutta with wealthey parents. She had
early education  in Britain and at the young age wrote many
short stories.

BHARTI MUKHERJEE’s writings include six novels, two
collections of short stories, two non-fiction essays writer in
collaboration with Clair Blaise (Days & Nights in Calcutta
1977), as well as several journalistic articles and interviews.

* Taking into account the complexity of life, different histo-
ries culture and different structures of  values, the woman’s
question despite basic solidarity, needs to be tackled in rela-
tion to the socio-cultural situation. The novels of Bharati
mukherjee are introspective. Quest for the definition of
self and search for identity are the main features of her women
who are seen caught in the flux of tradition and modernity.
Neither can they completely detach themselves from their
part, nor do they have any certitude in the future, Bharati
Mukherjee has intercede reworked the study of
feminism in her writings.

*The major themes of mukherjee’s works focus on the ‘phe-
nomenon of migration, the status of new immigrants, and the
feeling of alienation often experienced by expatriates’ as well
as on Indian women and their struggle

Mukherjee’s. depiction of woman and their different relation-
ships portrays the dominance of  patriarchal practices in tradi-
tional society, as well as the form 9f liberation and empower-
ment which are available to women in their diasporic situa-
tion.

Mukherjee’s female characters are real, modern lifelike. They
are typical representatives of  young woman particularly after
third world countries who cherish the dream of emigrating to
America to higher education and higher wages, and than af-
ter arrival there, aspire to settle there  permanently. Their situ-
ation and the difficulties they face are also realistically por-
trait. In nearly, also stories there is fixed pattern. In the first
part of each story, the focus is on narrating the  situation of
an immigrant who is in the process of immigrations or settle
down and in the second part the protagonist is in variably
given to making love a partner of the opposite part who is
rooted in the American salt.

Portrayal of women in “The Tiger’s Daughter”.
The tiger’s daughter reflects confrontation between illusion
and reality.
Tara, the Protagonist was packed of by her father at early age

of fifteen at America because he  was prompted by suspicion
and pain for his country. Tara is home sake Poughkeepsie.
Little  thing pained her. She sensed discrimination if her room-
mate did not share her mango chutney.  She defended her
family and her country vehemently. She prayed to kaali for
strength, so that she would not break down before the Ameri-
cans.

It was faith that she fell in love with an American. This novel
begins with a Reference to fate and astrology. It seems a
device adopted by the writer around which she can weave
her plots. Tara’s husband David was painfully western; she
was dutifully devious in her marriage. She could not commu-
nicate the finer nuances of her family background and life in
Calcutta. Her husband asked naive questions about Indian
customs and traditions. She felt completely insecure
in an alien atmosphere.

Many of Tara’s doubts and conflicts are resolved by the
strength determination and quiet dignity of her parents

Portrayal of women in “Wife”
Wife is a story of Dimple Das Gupta, A product of Calctta’s
middle class that values docility and submissiveness in
women. From the very beginning we feel that the Dimple is
not like a normal girl, She think that marriage is a blessing in
disguise. It will bring her freedom, fortune and happiness. At
last her father Mr.Dasgupta married her daughter with Amit
Basu. Basu’s house is not attractive, so she does not feel
easy there. She does not like amit’s mother and sister also.
Her mother in-law dislike her name “Dimple” and wants to
call her “Nandini”. Dimple Basu has always lived in fantastic
world, A world which is created by herself. But when she
confronts the hard realities of life the feathers of her imagina-
tions clipped. Dimple wasnts to do away with the
tradition taboos of her wife and she becomes on Escapist,
lost in her requestered world of fantasy.

Bharati Mukerjee present the world of Dimple. A world of day
dreams and night mares and her morbid psyche through a
series of grotesque images.

Portrayal of women in “Jasmine”
Jasmine can be read as a feminist novel where the protago-
nist rebels not only against age-old super stitions and tradi-
tions, but also effects a proper balance between tradition and
modernity. The novel is a celebration of the strength of a
woman, not her weakness. In language of emotion and me-
ticulous metaphor using images provided by the woman pro-
tagonist the novelist has articulated the many sided pathos
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and rebellion of contemporary Indian woman, Not only in
India but also a new world.

In jasmine a woman comes to terms with her own self. As
sumita Roy points out :- “Jasmine’s search for self-recogni-
tion takes her in social and spiritual direction till she arrives
at a time when she can view the future ‘greedy with wants
reekless from hope’

So I conclude my paper by saying that Bharati Mukherjee
shows her woman protagonist repudiating centuries - old ugly
Indian tradition of checking the boys horoscope. The second
archetypal image that Bharati Mukherjee uses to bring out
the protagonist’s feminist trade is that of Kaali, the Godess of

destruction. But since in Hindu mythology Kaali is an incar-
nation of Durga, The godess of strength, The image here is
more relevant to the strength of woman like jasmine who has
embarked on a perilous journey to a new world of fulfill her
husband’s dream. But after landing in America when half-
face demands his price. Jasmine in truly feminist gesture de-
cides to kill the devil incarnate and Bharati brilliantly fuses to
archetypal image to enact to killing Kaali : The godess de-
struction and strength. This new identity in reality another
aspect of  the ‘feminist’ in Indian fiction in English for the
true feminist, in my eyes, is the one who has achieved a
proper balance between tradition and modernity.
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PARLIAMENT CONCEPT OF ANUBHAVA MANTAPA, FOUNDATION OF SOCIAL
DEMOCRACY AND ELIMINATION OF THE SOCIAL BARRIERS

Jayashree S. Prabha
Associate Professor of History, Government First Grade College Bidar

The parliamentary concept of Anubhava Mantapa was to build a healthy, vibrant casteless and creedless society.

It was an academy of mystics saints and philosophers of followers of lard Basaveshwara in 12th century A.D. It was
the fountain head of all religious and philosophical thoughts of Shivasharnas. It was presided over by the mystic
Allama Prabhu and many other Shivasharnas from all over Karnataka and from other parts of India were participants.
Through vachanas they propogated Lingayath religion and its philosophy which has given prominence to human
values.

Anubhava Mantapa become the basis of seet of Human values. It gave rise to a system of ethics and education. It
sought to inspire ideats of social and religious freedom. It helped to shed its ray light on the hearts of the people.

Its aim was the elimination of the social barriers and laid the foundation of social democracy.

Introduction: In the sphere of religion in Karnatakaa was
indebted to the north and the south as well but in course
of centuries it not only repaid the dept but made signal
contributions to the theory and practice of religion and to
the philosophic through in various aspects. The twelvth
century witnessed significant development in the religious
sphere. In this century the veerashaivism also
know as Lingayathism developed in Karnataka and it
gave an exclusive contribution to Indian culture.

Basaveshwara was the founder of the sect, the Anubhava
Mantapa with the concept of parliament was to build a
healthy, vibrant casteless and creedless society. It be-
come the basis of sect of human values and gave rise to
a system of ethics and education. It sought to inspire
ideals of social and religious freedom. It helped to shed
its ray light on the hearts of the people.

Its aim was the elimination of social barriers and laid the
foundation of social democracy.

In Sanskrit it means “Conveying of experiences” to oth-
ers. In Kannada means commingling of the body and
soul (spiritualism) as much as of man and the creator.
But it is not generated by the five senses or of sensitive-
ness. It is a metaphysical, ultra mental, ultra - sensitive
and ultra- corporeal. It is rather impossible to describe it
in words.

Basaveshwara was a great philosopher and consummate
organizer. Devotees from different places and religions
came in large numbers to meet him and obtain enlight-
enment from him. Meetings, assemblies, conferences
and congregations where held frequently. Some of the
meetings were special nature where most distinguished
thinkers participated and discussed intricate
philosophical themes out of such activities emerged,
about 1141 AD, a spiritual organization known as
Anubhava Mantapa.

From 1162 to 1167 A.D. Basaveshwara Zealously en-

gaged in propagating his new faith which by this time
had gained popular support in many quarters .

This· was the most glorious period in his life as it marked
the culmination and fulfillment of his true devotees, the
jangamas and equality of all men and women both in
religious and social field. He practiced in his daily life
what he prached.

Freedom of thought and expression and given individu-
als un- conditionally, it is naturally possible for both the
individual and the society to move towards progress and
the “Assembly” moved successfully in this direction
in which mystic experience were openly revealed.

There was no blind faith or textual preaching, which
formed the base of the assembly’s. This exactly was
the vision of Basaveshwara, as much as is
concept and design. Reformation, renaissance and res-
urrection which contribute to the all round development
of the society and the individual was his pragmatic
scheme. The rule as envisaged by Basaveshwara, that
provided the necessary dynamism, pragmatism and radi-
calism to his thoughts that was principle, Basaveshwara
founded propagated in the ‘Assembly’ or Anubhava
mantapa. And that is the main reason why that ‘Assem-
bly’ assumbed a place of reckoning in the galaxy of
Basaveshwara’s reformis movement and veritablv the
’Assembly’ is lustraus.

His open revolt shook the very foundations of traditional-
ism. The spirit of revolt and adherence to a common and
humanitarian faith could not be suppressed even with
the banishment of Basaveshwara or with merciless
massacre of his followers. The most characteristic and
a rare quality that has distinguished Basaveshwara from
others, it the fact that he did not believe in offering lip
sympathy to the suffering and such other spurious or
soothing oral panaceas.

In Anubhava Mantapa, sharing the experiences and
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thoughts of all the activists of the movement
Basaveshwara. Every man and women were engaged  and
their active participation in spiritual discourses and de-
liberations at  Anubhava Mantapa on the basis he under-
took the mission of elevating

wornenhood by the introduction of the ceremony of linga
Diksha, thereby  giving them equal opportunity in reli-
gious and spiritual activities along with the
men.

The principles of Anubhava Mantapa emphasized the
quality of both men and women and also emancipation.
1. No one is high or low either by birth, sex or occupa-
tion.
2. There is no discrimination between man and man and
between man and woman.
3. Woman has equal rights with man to follow the path of
self evaluation.
4. Woman can also take up by any kayaka.
5. Inter group marriages and free dining should be en-
couraged.

A.N. Krishna Rao, a literary gaint of says that his
Anubhava Mantapa, Basaveshwara unified the essence
of all religions and defined simple rules, which could cer-
tainly lead to the ultimate emancipation of man and his
spiritual yearnings. Basaveshwara opened up a right royal
route leading God realization ”rather than restricting it to

lanes and by lanes of negativism and depriving man
from his innate instincts.

Conclusion: The contribution of sharanas to the .socio-
religious life of the contemporary period of (iz” century)
was valuable and fit for emulation in the successive de-
cades and centuries. Like their mentor Basaveshwara
there sharanas were not after any kind of privileges or
prestige; they concentrated themselves as the humblest
of the humble. “no one is inferior to me, and none supe-
rior than the sharans was their basic belief. By practic-
ing the tenets, as propounded by Basaveshwara, in their
davily and routine life.
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VIEWS OF MAHARASHTRIAN POSTGRADUATES ABOUT DOWRY DIVORCE REMAR-
RIAGE AND SINGLEHOOD

Sumangala Badami 1, Vishala Patnam 2  and Sharanabasav Badami3

1Ph D Scholar, Dept of Human Development and Family Studies, College of Rural home Science, University of  Agricultural
Sciences, Dharwad, 2 Head, Human Development and Family Studies, Marathwada Agricultural University, Parbhani,

Maharashtra, 3 Veterinary Officer, Veterinary dispensery,Nandolli, Tq-Yellapur,Karwar

Abstract: Three hundred Maharashtrian postgraduate students (21-26 yrs) were chosen at random from purposely selected
seven colleges of Parbhani town, Maharashtra state. Seventy two percent of the sample PG students hailed from middle SES
group and the remaining 23 percent from low SES. The data was collected personally interviewing the PG students based on
the interview schedule cum checklist. Majority of the PG boys and girls expressed unfavourable views about taking or giving
dowry in marriage. Significantly a higher percentage of the Maharashtrian PG girls reported positive views about divorce
for valid reasons as compared to their male counterparts. Majority of them had favourable views about remarriage of
divorced / widow / widower for the reason of preventing problems of singlehood and to have a partner to lead a happy life and
majority of them have not favoured singlehood for the reasons - difficult to live without a companion and exploitation of self
by people. Significant differences were found in their views based on SES and gender.

Introduction: Emotional stability of a society is lined with the
institution of marriage. Matrimonial relations affect not only
happiness of the individuals they are also concerned with
social and ethical norms. The institution of marriage has facts
which are both public as well as private in nature; therefore, it
is of vital importance to society. The marital relationship usu-
ally involve some kind of contract, either written or specified
by the tradition, which defines the partners’ rights and obli-
gations to each other, to their children if they  have and to

their relatives. Marriage is an important economic decision. It
has impact on children’s outcome and long term inequality in
them. The winds of socio-cultural changes affecting marriage
and mate selection. Marriage is the backbone of society.
Marriage like a successful career requires various prepara-
tions. A mature approach to marriage requires an understand-
ing of its various aspects like psychological, sexual, social,
economical and spiritual. It matures with time and grows
sweeter with age. The responsibilities of the parents are greater
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today than in the past as the conditions are changing. Mayuri
(1999) studied youth and adults of Baroda and found that
majority of the youth and adults of Baroda expressed both
advantages and disadvantages of the dowry practices,
whilesimilar findings were reported in the study conducted
on slum girls of Parbhani town (MS) by Deshpande and
Patnam(2000).

Methodology: Three hundred Maharashtrian postgraduate
students in the age range of 21-26 yrs were chosen at random
from purposely selected seven colleges of Parbhani town,
Parbhani district, Maharashtra state. Out of the seven col-
leges three colleges belonged to Swami Ramanand Tirth Uni-
versity and the remaining four to the Marathwada Agricul-
tural University, Parbhani. The data pertaining to the study
was collected personally interviewing the PG students in their
respective college campus based on the interview schedule
cum checklist. The SES of  PG the students was assessed by
administering revised socio-economic status scale of
Kuppuswamy (2009).The collected data was pooled, statisti-
cally analyzed and discussed below. Seventy two percent of
the sample PG students hailed from middle SES group and the
remaining 23 percent from low SES.

Results and Discussion: Table 1 indicates that irrespective
of SES, 80- 95 percent PG boys and girls expressed that dowry
neither should be taken nor given in marriage for the reasons

that already parents spend a lot on upbringing of girls and
boys and making them independent followed by it is an ille-
gal social practice (83 - 85 %), it can leads to ill treatment of
married women (61 - 63%) and the couple must try to earn
enough to fulfill their needs (29 - 33 %). Significantly a higher
percentages of PG girls expressed unfavorable views against
dowry system as compared to their counterpart PG boys. On
the other hand, a meager percent (5%) PG girls and 19 percent
PG boys stated that dowry must be given or must be ac-
cepted in marriage as it helps in solving family problems (48 -
100%) and 52 percent only PG boys stated that dowry comes
in handy for establishing new home. It is interesting to record
that none of the PG girls in low SES and meager percentage
(6%) of PG girls in middle SES expressed favorable views for
dowry system and the corresponding percentages of PG boys
for it were 24 and 18. In low SES group all the PG girls and 76
percent PG boys expressed unfavorable views towards dowry
system. The corresponding percentages in middle SES group
were 93 and 82. These results are in favour of the findings
reported in the research studies of Bharati and Patnam (1995),
Joglekar (1999) and Mayuri (1999) and not in agreement with
the findings reported in the studies of Deshpande and Patnam
(2000) and Nadagouda and Saroja (1990), which clearly indi-
cate that educated youth are getting well aware of the ill
effects of dowry

Table  1   Opinions of postgraduate students regarding dowry and their reasons

Opinions and reasons of PG students SES group and percentages of postgraduate students
Irrespective of
SES t / Z Low SES t / Z Middle SES t / Z
Boys Girls Values Boys Girls Values Boys Girls Values
(150) (150) (42) (42) (108) (108)

Favourable views
Dowry should be given /to be accepted in
marriage 19.33 4.66 3.75** 23.80 —- —- 17.59 6.48 2.75**
Reasons
Comes in handy for establishing new home 51.72 --- --- 50.00 --- --- 52.63 --- ---
It helps in solving family problems 48.27 100.00 5.77** 50.55 --- --- 47.36 100.00 5.30**
Unfavourable views
Dowry should not be given/ accepted in
marriage 80.66 95.33 3.75** 76.19 100.00 3.42** 82.40 93.51 2.75**
Reasons
Parents spend a lot on upbringing of girls
and boys and in making them independent 84.29 100.00 5.33** 93.75 100.00 1.40NS 80.89 100.00 5.00**
The couple  must try to earn enough to
fulfill their needs 28.92 32.86 0.80NS 31.25 35.71 0.40NS 28.08 31.68 0.50NS

It is an illegal social practice 85.12 83.21 0.40NS 87.50 88.09 0.12NS 84.26 81.18 0.50NS

It can lead to ill treatment of married women 63.63 61.53 0.33NS 46.87 59.52 1.30NS 69.66 62.37 1.16NS

  NS - Non Significant       * - P<0.05 level         ** - P < 0.01 level
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system and developing egalitarian attitude towards life part-
ner or their modern outlook made them to develop
unfavourable attitude towards dowry system.

Table 2 elaborates the views of postgraduate students about
divorce and their reasons for it. Irrespective of SES, 62 per-
cent PG boys and 44 percent PG girls expressed unfavorable
views about divorce for the reasons that couple can face
family and social problems (77%) followed by children are
deprived of both parental love and care (54 - 74%) and di-
vorced parent has to shoulder dual responsibilities of father
and mother (32 - 39%).  Significantly a higher percentages of
the PG boys expressed unfavorable views about divorce as
compared to their counterpart PG girls. While it was vice-
versa with regard to the reason that children get deprived of
both parental love and care. However, on the other hand 38
percent PG boys and 56 percent PG girls expressed favorable
views about divorce. Significantly a higher percentage of PG
girls developed favorable views about divorce as compared
to their counterpart boys for the reasons that it helps to get
rid of pain in marriage (47 - 56%) and to put an end to interper-
sonal bitter relationship (44 - 52%). The trends of results were
almost similar to PG boys and girls in low SES and middle SES
groups with regard to their views about divorce. These find-
ings are in contrast to the findings reported by Goldstein and

Kenney (2001), which indicates that the youth particularly
the PG girls were more practical and had modern outlook
towards marriage and personal life.

Table 3 illustrates the views of postgraduate students about
remarriage of divorced / widow / widower and their reasons
for it. Irrespective of SES,  69 - 82 percent PG boys and girls
expressed favourable views about remarriage of divorced /
widow / widower for  the reasons it prevents problems of
singlehood ( 72- 73%), to get a life partner for leading happy
life and for maintenance of family ( 57 - 61%). In low SES
group 66 percent each PG boys and girls expressed favourable
view about remarriage of divorced / widow / widower. The
corresponding percentages of it in middle SES were 70 and
88. Significantly a higher percentage of middle SES PG girls
expressed favourable views about remarriage of divorced /
widow / widower compared to their counterpart PG boys.
Such significant difference was not found with regard to it in
low SES group. There were no significant differences in the
reasons given by them in low SES and middle SES groups.
Irrespective of SES, 31 percent and 18 percent PG girls ex-
pressed unfavorable views about remarriage of divorced /
widow / widower for the reason that it would be difficult to
adjust with new life partner and marital life (100%). Thirty
three percent each PG

Table 2  Views of postgraduate students about divorce and reasons for it
Views of postgraduate students about SES group and percentages of postgraduate students
divorce and its reasons Irrespective of

SES t / Z Low SES t / Z Middle SES t / Z
Boys Girls Values Boys Girls Values Boys Girls Values
(150) (150) (42) (42) (108) (108)

Unfavourable views about divorce 62.00 44.00 3.00** 71.42 33.33 3.80** 58.33 48.14 1.66NS

Children get deprived of both parental love
and care 53.76 74.24 3.00** 60.00 78.57 1.80NS 50.79 73.07 2.87**
Divorced parents has to shoulder dual
responsibilities  of father + mother 32.25 39.39 1.00NS 33.33 42.85 0.95NS 31.74 38.46 0.87NS

Couple can face family and social problems 77.41 77.27 —- 83.33 71.42 1.20Ns 74.60 78.84 0.50NS

Favourable views about divorce 38.00 56.00 3.00** 28.57 66.66 3.80** 41.66 51.85 1.42NS

To get rid of pain in marriage 47.36 55.95 1.00NS 50.00 46.42 0.20NS 46.66 60.71 1.55NS

To put an end to interpersonal bitter
relations 52.63 44.04 1.00NS 50.00 53.57 0.51NS 53.33 39.28 1.55NS

NS - Non Significant       * - P<0.05 level         ** - P < 0.01 level

Table 3   Views of post graduate students about remarriage of divorced / widow / widower and reasons for it

Views of PG students about remarriage SES group and percentages of postgraduate students
and reasons for it Irrespective of

SES t / Z Low SES t / Z Middle SES t / Z
Boys Girls Values Boys Girls Values Boys Girls Values
(150) (150) (42) (42) (108) (108)

Favourable views about remarriage 69.33 82.00 2.16* 66.66 66.66 —- 70.37 87.96 2.83**
To get a life partner for leading happy life
and for maintenance of family 57.69 60.97 0.50NS 64.28 64.28 —- 55.26 60.00 0.71NS
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Preventing problems of singlehood 72.11 73.17 0.16NS 60.71 67.85 0.70NS 76.31 74.73 0.33NS

Unfavourable views about remarriage 30.66 18.00 2.00* 33.33 33.33 —- 29.62 12.03 2.83**
Difficult to adjust with new life partner
and marital life 100.00 100.00 —- 100.00 100.00 —- 100.00 100.00 —-

NS - Non Significant       * - P<0.05 level         ** - P < 0.01 level

boys and girls in low SES group expressed unfavourable view
about remarriage of divorced / widow / widower. The corre-
sponding percentages in middle SES group were 30 and 12.
Significantly a higher percentage of PG boys in middle SES
group expressed unfavourable views about remarriage of di-
vorced / widow / widower. However no significant differences
were recorded in the reasons given by the PG students in low
SES and middle SES groups. These findings are in agreement
with the inferences drawn in the study of Gunjal and Patnam
(2001). The results also indicate that the sample PG students
have realistic and practical approach towards remarriage of
divorced / widow / widower due to the impact of mass media
and relaxation in customs of society.

Table 4 illustrates the views of postgraduate students regard-
ing singlehood and their reasons for it. Irrespective of SES, 23
percent PG boys and 31 percent PG girls expressed positive
views about singlehood life / unmarried life for the reasons
that it helps in leading care free and independent life and in
perceiving life goals (100%). The trend of results in low SES
and middle SES groups based on gender of PG students was
almost similar. Overall no significant differences were found
in their positive views about singlehood life based on gender

and their socio-economic status. On the other hand 77 per-
cent PG boys and 69 percent PG girls irrespective of SES
expressed negative views about singlehood life for the rea-
sons that it is difficult to lead singlehood life without a com-
panion (80 - 83%), people exploit singlehood persons and his
/ her resources (62 - 66%) and it may lead to behavioural or
personal disorders if not involved in constructive activities
(58 - 62%). Similar type of results was recorded in low SES
and middle SES groups based on gender of PG students. No
significant differences were found in the negative views of
sample PG students about singlehood life.

Conclusion: A large majority of the Maharashtrian PG boys
and girls expressed unfavourable views about taking and
giving dowry in marriage. Significantly a higher percentage
of the Maharashtrian PG girls reported positive views about
divorce for valid reasons as compared to their male counter-
parts. Majority of them favoured remarriage of divorced /
widow / widower for the reason of preventing problems of
singlehood and to have a partner to lead a happy life and
majority of them have not favoured singlehood for the rea-
sons that it is difficult to live without a companion and

Table 4  Views of postgraduate students regarding singlehood and reasons for it

Views of PG students about singlehood SES group and percentages of postgraduate students
Irrespective of
SES t / Z Low SES t / Z Middle SES t / Z
Boys Girls Values Boys Girls Values Boys Girls Values
(150) (150) (42) (42) (108) (108)

Favourable views about singlehood life
Reasons 23.33 30.66 1.40NS 23.80 38.09 1.50NS 23.14 27.77 0.66NS

Helps in leading carefree & independent life 100.00 100.00 ---- 100.00 100.00 --- 100.00 100.00 ---
Helps in pursuing life goals 100.00 100.00 ---- 100.00 100.00 --- 100.00 100.00 ---
Unfavourable views about singlehood life 76.66 69.33 1.40NS 76.19 61.90 1.50NS 76.85 72.22 0.66NS

Reasons
Difficult to lead singlehood life without a
companion 82.60 80.76 0.40NS 100.00 96.15 1.33NS 75.90 75.64 0.42NS

May lead to behavioral /personality
disorders if not involved in constructive
activities 58.26 61.53 0.50Ns 68.75 61.53 0.70NS 54.21 61.53 1.00NS

People tend to may exploit singlehood
person and his / her resources 61.73 66.34 0.83NS 40.62 53.84 1.30NS 69.87 70.51 0.14Ns

 NS - Non Significant       * - P<0.05 level         ** - P < 0.01 level
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exploitation of self by people. Significant differences are found
in their views based on SES and gender.
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APPLICATIONS OF MUSIC IN THE FIELD OF SPEECH LANGUAGE PATHOLOGY- A
REVIEW

HARIPRIYA.G.V.    Speech- language pathologist, Hyderabad, India
CO-AUTHOR: HARIPRASAD, G.V.M.    Lecturer(Speech and Hearing), AliYavar jung National Institute for Speech

and Hearing, SRC , Secunderabad, India

Speech language pathology is the field that specializes in the assessment, diagnosis and intervention of various
speech, language and communication disorders. The speech disorders consists of a) Articulation disorders or
pronunciation difficulties, b) Fluency disorders such as stammering, c) Phonatory disorders such as voice problems,
d) Resonatory disorders such as nasality or nasalized speech e) Neurogenic speech disorders  such as  dysarthria
or slurred speech.

The language disorders consist of childhood disorders such as delayed and / or deviant language in the areas of
phonology, morphology, syntax and semantics and pragmatics. Adult language disorders such as aphasia due to
neurological conditions may  result in partial or  total loss of language functions.

Over the past few decades, there has been a growing interest in the potential utility of music and the therapeutic
applications in various fields such as medicine, psychiatry and neurology.

Music has been of particular interest to speech language pathologists since music and speech share many
commonalities. Both music and speech employ rhythm and melody patterns and are rule –governed sequences.
Music, like language is universal and specific trait to humans. It crosses all barriers and can help reach out to all the
individuals who struggle to express themselves on account of various communication impairments. Review of literature
from the western and a few Indian studies have shown that music assists in the rehabilitation of people with strokes,
brain injury, neurologically degenerative conditions such as Parkinson’s and dementia, voice disorders and stuttering.
It has also been proven to be effective in developmental delays, autism, mental retardation, learning disabilities.

This paper attempts to summarize the recent evidence on the applications of music in the intervention of the various
speech and language and communication disorders mentioned above.It is fascinating to see how the music can
complement along with the speech therapy services.Few specific techniques such as the melody – intonation therapy
(MIT) and the brain specialization for music and speech are also highlighted in the paper .

Introduction: The use of  language  and speech is one of the
most unique  features  that differentiate  human beings from
another other species. We use the language as a tool to com-
municate with each other. While speech involves the physi-
cal motor ability to talk, language is a symbolic, rule governed
system used to convey a message. These “rule” systems that
govern a language can include syntax, semantics, phonol-
ogy, morphology, and pragmatics.  Speech,on the other hand,
involves  articulation/phonological skills, speech fluency and
voice. Speech also  involves the suprasegmental aspects and
prosody.

When we speak words, we consciously and often uncon-
sciously select the  dynamic, rhythm and timbre and melodic
elements to express our ideas. In other words, speech is also
the musical representation in our every day human expres-
sion. Music is a universal language. It influences all levels of
human existence.

Music has been recognized as part of human culture for
several thousands of years. Music exists in all forms of soci-
eties and seems to have emerged spontaneously and very
early in human evolution. Music is present in many various
forms such as  dancing, singing, religious rituals and chants.
Music has  always enjoyed a pivotal role in the lives of the

Indians. The range of musical phenomenon extends from
simple melodic lullabies  to the most developed systems of
classical music in the world. Music also held a significant
role during the pre Vedic age as evidence of several strings
and wind instruments, drums and cymbals have been found
in the Vedas. In India, music is a kind of yoga system through
the medium of sonorous sound, which acts upon the human
organism and awakens and develops their proper functions
to the extent of self-realization, which is the ultimate goal of
Hindu Philosophy and religion.

The concept of Music is dependent on correct intonation
and right use of the basic elements of music such as notes
rhythm, volume, beats and piece of melody.

Melody is the keynote of Indian Music. The ‘Raga’ is the
basis of melody. Ragas,on which our Indian music is based,
act as a medium for communication. Indian classical ‘Ragas’
have been acclaimed by Vedic science to have healing ef-
fects. Music has frequently been used as a therapeutic agent
from the ancient times.

Scholars have for long been interested in  the possible links
between the domains of speech and language and
music.Recent years have marked a a greater  number of
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music- language studies  focusing on the neuroscience and
cognitive sciences.

Speech, Language, and Music : There are many similarities
between speech, language, and music.
* The elements of frequency or pitch, duration, and  rhythm,
and durational  and timbre characteristics  unfold over time to
convey a message in both speech and music
* Both of these communication tools utilize prosodic infor-
mation, such as inflection and phrasing, to help portray the
meaning of this message.
* Music and language have auditory, vocal, and visual uses
(both use written systems) and are built on structure and
rules.
* Both  Spontaneous speech and spontaneous singing typi-
cally develop within infants at approximately the same time.
* Music and Language are universal and specific to humans
although  distinct forms of music and language exist and vary
across cultures

Recently, there has been an explosion of interest and explora-
tion in using sound and music and especially singing  for
healing and therapy in the West. 

 APPLICATIONS  OF MUSIC PRINCIPLES IN SPEECH
LANGUAGE  PATHOLOGY : Speech language pathology is
the field that specializes in the assessment, diagnosis and
intervention of various speech, language and communica-
tion disorders. The speech disorders consists of a) Articula-
tion disorders or pronunciation difficulties, b) Fluency disor-
ders such as stammering, c) Phonatory disorders such as
voice problems, d) Resonatory disorders such as nasality or
nasalized speech e) Neurogenic speech  and language disor-
ders   such as  aphasia  and  dysarthria or slurred speech.

FLUENCY DISORDERS OR STAMMERING: It is a disor-
der of speech wherein the fluency of speech is affected. It is
characterized by repetition of words or parts of words, as well
as prolongations of speech sounds, resulting in disruptions
in the normal flow of speech. This condition occurs most
often in young children, while they are developing their speech
and language skills. Stuttering may persist into adulthood:
About 1% of adults continue to be affected by this
condition(Prasse & Kikano,2008 ) It has been suggested that
stuttering may be linked with deficits in complex isochronous
timing (Max & Yudman, 2003).Most existing treatments have
focused on teaching individuals who stutter ways to pro-
duce more fluent speech, by instilling “fluency-enhancing”
conditions.

Singing, in particular, has been identified as having important
therapeutic potential, and research has provided evidence in
favor of this approach for enhancing fluency among indi-
viduals who stutter. Review of literature shows several stud-
ies were conducted to  study the relationship between the
fluency and singing.

 Healey, Mallard, and Adams (1976) examined whether sing-
ing could reduce stuttering and if so, whether familiarity with
the lyrics played a role in producing such an effect. Partici-
pants were asked to read or sing the lyrics of well-known
songs with original (familiar) or altered (unfamiliar) text. The
reduction of stuttering was greater in the singing than in the
reading condition. The greatest reduction was observed when
familiar lyrics were sung. Thus, increased phonation dura-
tion, intonation, as well as familiarity may all contribute to the
fluency-enhancing effect of singing.

In another study, Andrews, Howier, Dozsa, and Guitar (1982)
examined the effects of 15 different fluency-enhancing meth-
ods  including singing on a number of stuttering measures.
In the singing condition, participants were asked to sing
songs of their choice for 10 minutes. Results showed that
singing reduced the frequency of stuttering by over 90%,
presumably due to the increased duration of phonation. .

To investigate whether the rate of production affected flu-
ency, Glover, Kalinowski, Rastatter, and Stuart (1996) com-
pared singing and reading under fast and slow conditions
using a repeated-measures design. Replicating previous find-
ings, singing generated more fluent speech than did reading.
However, there was no significant difference between the
two rates of reading production. The authors concluded that
the rate of production alone is unlikely to account for the
fluency-enhancing effect of singing. Irrespective of the un-
derlying mechanism, however, it is clear that singing is an
effective method for generating more fluent speech in indi-
viduals who stutter.

The fluency-enhancing effect of singing also has been in-
vestigated in a neuroimaging study comparing stuttering in-
dividuals with controls. Using positron emission tomogra-
phy, Stager, Jeffries, and Braun (2003) examined brain activa-
tions associated with tasks that induce fluency such as sing-
ing and paced speech using a metronome, versus tasks that
typically induce dysfluent speech (sentence construction
and unpaced event narration). A rest condition served as a
baseline.  The brain regions that were significantly more ac-
tive during fluency-inducing tasks compared to dysfluent
speech tasks included auditory areas that process speech
and receive sensory feedback as well as motor and premotor
regions that are involved in articulatory motor actions. This
suggests that a common auditory-motor mechanism might
underlie fluency in stutterers, which allows individuals to
participate in self-monitoring of speech, resulting in more
effective control of oral articulators. Furthermore, the fluency-
inducing tasks produced more robust activation within the
left hemisphere of stuttering participants (compared with
controls), suggesting compensatory processes that facilitate
fluency.

VOICE DISORDERS: Singing, or the act of producing mu-
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sical sounds with the voice, has the potential to treat speech
abnormalities because it directly stimulates the musculature
associated with respiration, phonation, articulation, and reso-
nance. The act of singing involves relatively strong and fast
inspirations, followed by extended, regulated expirations. Sing-
ing requires breathing to be regulated in order to sustain the
notes. It also results in a higher vocal intensity and vocal
control (Natke, Donath, & Kalveram, 2003) than does speak-
ing. Moreover, it has been suggested that singing increases
respiratory muscle strength

Aphasia: Aphasia is a neurological language disorder caused
by damage to the areas in the brain. People with aphasia may
have difficulty in all or any of the following: speaking, com-
prehension, naming , reading and writing .

The most common therapy   which uses the principles of
music - melody and rhythm, in the treatment of non fluent
aphasics is the Melody intonation therapy   (Albert , Sparks
and Helm,1973). It was developed based on the observation
that severely aphasic patients can produce well articulated
and linguistically accurate words while singing , but not dur-
ing speech. MIT consists of speaking with a simplified and
exaggerated prosody, characterized by a melodic component
(two notes high and low), and a rhythmic component( two
durations- long and short).MIT also contains two unique
components :The melody intonation(singing) with inherent
continuous voicing and Rhythmic tapping of each syllable
using the patients left hand

The recovery was interpreted to be  the activation of  the
existing music connections in both the hemispheres or by
engaging in preserved language capable regions in both the
hemispheres.

The possible mechanisms explaining the effects of intonation
based speech therapy  in facilitating  recovery as given by
Schlaug et al ( 2008)
1. In singing, words are articulated at a slower rate than in
speaking, thereby reduces the dependence on the left hemi-
sphere. The developers of MIT suggest a rate of 1 syllable /
sec.
2. Syllable lengthening also provides an opportunity to dis-
tinguish the individual phonemes  that form the words while
the continuous vocalization inherent in singing “strings” the
sound together and thereby encourages fluency.
3. Prosodic features such as intonation, change in pitch and
syllable stress helps patients to group syllables into words
and phrases easily.
4. Left had tapping is likely to engage a right hemispheric,
sensori-motor network that may, in turn, provide an impulse
for verbal production.
Several modifications of MIT were given by others later. Most
of them included the musical elements like tempo, metre and
dynamics.

Developmental delays in children: Singing in particular can
serve as a valuable therapeutic tool  in developmental de-
layed children . Music offers a fun opportunity to learn new
words and concepts through repetition, an important factor
when helping to improve a child’s language skills.  Music
encourages turn-taking behaviours (just like in
conversation).Music has rhythm enabling actions to be com-
bined with words to reinforce word meanings . Music has
rhyme encouraging children to become aware of words and
their sounds, which also assists with developing their lit-
eracy skills Music assists children to remember new words
particularly once the child has learnt the tune. Music helps
attention and listening skills. Music and movement assists
physical development and coordination skills. Music moti-
vates children to socialize, assisting emotional development.
Musical involvement is known to enhance self-esteem and
confidence.

CONCLUSION: Music , therefore  is  a powerful medium and
stimulates all of the senses and involves the individuals  at
many levels. This “multi-modal approach”  can  therefore ,
facilitate many speech and language skills . Music can en-
courage socialization, self-expression,  and facilitate commu-
nication, and  sensori-motor development. Since the brain
processes music in both hemispheres, music can stimulate
cognitive functioning and may be used for remediation of
some speech/language skills. Thus ,a collaboration of musi-
cal activites may be included in the speech  therapy sessions
to  study the possible effects and documented in Indian set
up
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Normal swallowing is defined a safe transport of food material from the mouth to the esophagus without getting
obstructed anywhere in the oral cavity. Swallowing has been divided into voluntary and involuntary phases. Voluntary
phases are oral preparatory, oral phase; involuntary phases are pharyngeal and esophageal phase. Individual will
show evidence of swallowing difficulty either due to mechanical causes such as infection, inflammation, herpes
zoster, ulcer, benign or malignant tumor in oral cavity and surgical resection of tumor; neurogenic causes such as
paresis or paralysis of the cranial nerve involved in speech production, and psychogenic causes. Oral cancers are
one such group where they exhibit swallowing difficulty either due to tumor anywhere in the oral cavity namely lips,
mandible (lower jaw), maxilla (upper jaw), tongue, soft palate,  floor of mouth, and buccal mucosa or due to surgical
resection of the tumor.

Mandibulectomy is a surgical procedure involves removal of the affected area of the mandible due to cancerous
growth.  It can be partial or total resection. Total resection is a procedure that involves complete removal of the
mandible and partial resection involves either only segmental/hemi/marginal resection of the site of lesion. Surgical
resection of the mandible results not only the cosmetic deformity but also functional deficits.

Introduction: Swallowing is defined as safe transfer of food
material from mouth to stomach without getting obstructed
anywhere in the oral cavity. It requires complex sensorimotor
reflex coordination. Normal swallow comprised of 4 important
phases such as (1) Oral – preparatory phase, (2) Oral phase,
(3) Pharyngeal phase and (4) Esophageal phase. The oral -
preparatory phase responsible for bolus preparation where
as oral phase of swallowing is involved in only in preparation
but also in bolus propulsion to pharyngeal cavity. Triggering
of the swallow reflex begins the pharyngeal stage so there is
no interruption in bolus movement. Several simultaneous ac-
tions occur after the trigger. The velum elevates and retracts
creating velopharyngeal closure, which prevents leakage into
the nasal pathway while pharyngeal peristalsis is initiated to
move the bolus. Laryngeal elevation is accomplished with
contraction of three sphincters (aryepiglottic folds, false and
true cords) and relaxation of the upper esophageal sphincter.
The esophageal phase begins at the Cricopharyngeal junc-
ture and ends as the bolus passes the gastroesophageal junc-
ture. Transport is accomplished by gravity and peristaltic
waves.  Structural and functional integrity of the oral cavity
structures such as lips, mandible, maxilla, floor of  mouth,
cheeks, soft and hard palate are important for  both swallow-
ing and speech production. Any kind resection due to oral
cancer of any of the articulators affects and results not only
the cosmetic deformity but functional disability. Zimmerman
(1981) reported that swallowing dysfunction caused by re-
section of anatomical structures is often found in patients
who have had surgery for head and neck cancer. The type of
difficulty and its duration usually depends upon the type and
site of lesion. Beumer (1979) mentioned that during oral can-
cer surgery particularly mandibular resection, if mandibular
continuity is not restored, the remaining mandibular segment
will retrude and deviate toward the surgical side at the verti-

cal dimension of rest When the mouth is opened, this devia-
tion increases, leading to an angular pathway of opening and
closing. During mastication, the entire envelope of motion
occurs on the surgical defect side. Patients whose resections
are closed with a myocutaneous flap or a free tissue transfer
demonstrate much less deviation, regardless of whether or
not mandibular continuity is restored. In patients whose man-
dibular continuity has not been restored, loss of the proprio-
ceptive sense of occlusion leads to uncoordinated, impre-
cise movements of the mandible. In addition, the absence of
the attachments of the muscles of mastication on the surgical
side results in a significant rotation of the mandible on force-
ful closure.

Need for the study: Though there are studies available with
regard to dysphagia seen in mandibulectomy subjects in
western literature, but not many studies reported In Indian
scenario. The present study presents the swallowing dys-
function observed in subjects who had undergone hemi –
mandibulectomy and management to overcome the deficit.

Aim of the Study: Based on clinical impressions and subjec-
tive reports by patients, it is generally accepted that a loss of
mandibular continuity will result in decreased masticatory
function while preserving continuity will result in mainte-
nance of masticatory function. The present study aims to
describe the type of swallowing difficulty seen following hemi
– mandibulectomy and management strategies used to im-
prove the swallowing ability.

Method and Materials: Two subjects (X and Y) who had
come with the complaint of difficulty in swallowing following
surgical removal of mandible served as a participant of the
study. The following table shows the demographic data, dis-
ease status, TNM stage, type of surgery undergone and type
of reconstruction of the deficit of the two subjects. Both the
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subjects had a history of chewing tobacco for more than 8
years. The study was conducted and followed ABA design.
They were evaluated for the function of swallowing before
therapy and after intensive swallowing therapy. Table 1 de-
picts the demographic data, lesion and the type of surgical
resection in subject X and Y.

The following assessments were carried out before initiating
the swallowing therapy:

Oral Peripheral Mechanism Examination (OPME): Detailed
evaluation of the oral speech mechanism structure and their
respective functions. Table 2 represents the results obtained.

Swallowing Evaluation: Assessment of swallowing function
was done phase by phase. Rate of swallow and (Oral and
Pharyngeal) transit time was recorded by counting number of
seconds taken by the subjects to swallow the material. Chew-
ing and swallowing of different food consistency was as-
sessed using rating scale of 1 – 5, where 1 indicates no diffi-
culty and 5 indicates cannot chew / swallow at all. Swallow-
ing assessment was performed by providing small consisten-
cies of various food textures (which includes soft semi – solid
and semi – liquids). Risk of aspiration was rule out after each
trial by instructing to cough after each swallow. Table 3 repre-
sents the results obtained.

Evaluation for Drooling: Assessment of drooling was done
by using visual analog scale which ranged from 0 to 10, where
0 indicated normal / no drooling and 10 indicated severe drool-
ing. Information of severity and frequency of drooling was
obtained by observing and measuring the presence and ab-
sence of drooling. Table 4 depicts the assessment of the se-
verity of the drooling using visual analog scale.

Swallowing therapy / management of dysphagia: Swallowing
therapy involved the technique as described by Logemann
was utilized for improving the swallowing ability. Both the
subjects attended intensive rehabilitation swallowing therapy
in order to have proper nutritional intake.

Results: The results of the present study, obtained from both
the subjects were documented. The Oral – Peripheral Mecha-
nism Examination are listed in table 2.

Evaluation of Swallowing and drooling: Swallowing evalua-
tion reveals that bolus preparation and propulsion is affected
in both the subjects as the structure important for controlling
of the bolus and for chewing – mandible was excised surgi-
cally. Lip closure was affected following surgery thereby im-
pairing the bolus preparation and propulsion. Both the sub-
jects had difficulty in chewing solid food consistency and
preferred to use soft solids and thick liquids for nutritional
intake. Presence of drooling significantly noted in both the
subjects though they differed in terms of severity. Table 4
represents the performance of subjects on drooling assess-
ment.

Swallowing therapy: Both the subjects attended an intensive

Rehabilitative Swallowing Therapy session which comprised
of indirect, that is oromotor exercises, compensatory strate-
gies such as change in food consistency and postural
changes, in order to divert food material and to avoid aspira-
tion and direct swallowing therapy comprised of supraglottic
method to achieve airway protection d to have voluntary
closure of glottis and also to maintain proper nutrition. By
end of the 5th sessions, they could able to swallow different
food consistency with slight difficulty and also maintain sat-
isfactory nutritional intake. Table 5 represents the manage-
ment followed for overcoming swallowing deficits in subject
X and Y.

Discussion: Surgical resection of a segment or loss of conti-
nuity of the mandible can adversely affect most of the struc-
tures essential for mastication. Resection can either be par-
tial or complete depending on the extent of lesion and site
involved. Disabilities resulting from such resections may in-
clude impaired speech articulation, difficulty in swallowing,
problems with mastication, altered mandibular movements,
compromised control of salivary secretions, and severe cos-
metic disfigurement. Surgical resection of mandible may / may
be followed by surgical mandible restoration. Marunick, et
al., (1992) reported that masticatory functions in 5 hemi -
mandibulectomy patients whose extent of mandibular resec-
tion and loss of continuity tend to decrease masticatory func-
tion. Komisar (1990) reported that restoration of mandibular
continuity does not enhance the functional rehabilitation of
the majority of patients with oral-pharyngeal malignancy.
Beumer (1979) reported that control of saliva is profoundly
affected by most resections of the tongue and / or mandible.
These resections obliterate the lingual and / or the buccal
sulci and consequently a means of collecting and channeling
secretions posteriorly no longer exists. In addition, the motor
and sensory innervations of the lower lip on the resected
side is often lost, adversely affecting oral competency and
preventing the patient from detecting secretions escaping
from the mouth. Impaired sensory innervations and poor
tongue control and mobility also contribute to poor control
of saliva. Individuals with unimpaired tongue function are
capable of identifying escaping secretions and to use the
tongue to direct these secretions posteriorly to be swallowed.
With compromised tongue function, this manipulation often
is impossible and drooling is compounded on the defect side
by the drooping of the corner of the mouth.  Patients submit-
ted to lateral resections of the mandible present with varying
degrees of trismus following surgery. Trismus is most severe
in those patients requiring preoperative or postoperative ra-
diation therapy and is more likely if the patient receives chemo
- radiation.

Conclusion: Restoration of mandibular continuity after hemi
- mandibulectomy leads to improved function and a superior
quality of life in appropriately selected patients. Wilson, et
al., (1994) reported that restoration of mandibular continuity
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after hemi - mandibulectomy leads to improved function and
a superior quality of life in appropriately selected patients.
Treatment modalities for malignant neoplasms that invade or
approximate the mandible or contiguous soft tissues impact
the jaw, which can least afford to be compromised. Many vital
and life - sustaining functions evolve around the moveable
mandible, tongue, and adjacent structures. A partially resected
tongue compounds the problem, because it will not function
like a normal tongue. A mandible reconstructed with an os-
seous free flap can demonstrate relatively normal mandibular
movements and appearance but altered sensory status may
still result in less than optimal function. Radiation therapy
also has a significant impact on mandibular structures. The
functional movements and occlusal proprioception of a man-
dible that has lost bony continuity are entirely different from
normal mandibular movements and occlusion.
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Table 1: Depicts the demographic data, lesion and type of surgical resection undergone by subjects X and Y.

S.No / Age / Sex Lesion & stage of the disease Surgical  resection & treatment Type of reconstruction
1. X, 60 / M Swelling on left mandible Hemi - mandibulectomy. Suprahyoid muscle

crossing towards right side was detached and sutured to the free fibular Free fibular flap.
that was progressive in nature. graft.

2. Y, 53 / F Right mandible & resection of left chin due Resection of left chin with
to tumor recurrence. PMMC flap on left side.

Table 2: Depicts structural and functions of the articulators of the both the subjects following surgery

Articulator                               Structure                                Function
Subject X Subject Y Subject X Subject Y

Lips Normal appearance. Deviated towards right. Seal is inadequate Inadequate seal occasion
occasionally. Movements ally. Movements such as
(including retraction, retraction, protrusion and
protrusion and rounding of rounding are absent along
lips) are present. with range of movement.

Tongue Normal appearance. Deviated to right. All functional movement of Elevation, depression,
the tongue was within protrusion, retraction,
normal limit. sweeping were affected.

Range of movement was
restricted. Tongue
strength was observed to
be reduced.

Teeth Lower dentition is absent Lower dentition is absent Due to absence of dentition Biting affected due to
on the left side as it has on the left side as it has on the left side, he is unable absence of dentition on
been resected during been resected during to bite on that side. the left side.
surgery. surgery.

Hard Palate Normal appearance. Normal appearance. Normal and adequate. Normal and adequate.
Soft Palate / Could not observe the soft Appropriate function
Velum Normal appearance. Normal appearance. palate movement during observed.

phonation of /a/ due to
limited jaw opening.
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Jaw Edentulous on the left side Edentulous on the left side Mouth opening restricted Lateralization was
Surgical scar was seen on Surgical scar was seen on to two finger width. affected. Mouth opening
the left side. the left side. restricted to two finger

width.

Table 3: Depicts the performances of subjects for swallowing assessment for each phase of swallowing.

Swallowing phases Subject X Subject Y
Oral preparatory Posterior spillage of food was present. Soft Anterior and posterior spillage of food was present.
phase. solids / thick liquid food consistencies were Nasal regurgitation of food was absent.  Pooling of

preferred. Quantity of food intake (oral feeds) saliva or liquid was seen in anterior and lateral sulcus
was reduced. Sensation or taste of food in mouth was present. Bolus preparation and control of bolus
was present. Pooling of saliva in mouth was was disturbed due to reduced tongue strength.
observed. No pooling of food in anterior and
lateral sulcus was and absence of nasal regurgit
ation. Bolus preparation and control of bolus
was intact.

Oral phase. Chewing was absent as lack of lower dentition Bolus propulsion was disturbed.  Anterior – posterior
on the left side due to resection during surgery. tongue movement was restricted. Tongue co –
Tongue movement and co – ordination was ordination was reduced. Oral transit Time (OTT) was
intact. Oral transit Time (OTT) was more than 1 more than 1 second (increased).
second (increased).

Pharyngeal phase. No Aspiration before, during and after swallow. Aspiration (for liquids) was present but not for
Liquids easier to swallow than solids. Swallow semi – liquids. Swallowing assessment scale revealed
ing assessment scale revealed a score of 4 a score of 2 (consumes only thickened liquid food
(has difficulty with solid food consistency restri consistency only).
cted to thickened soft solids and liquids only).

Esophageal phase. Within normal limit Within normal limit

Table 4: Depicts the performances of subjects on assessment of drooling.

Parameters assessed Subject X Subject Y
Severity 2 (mild – only lips wet). 4 (Severe drooling and pooling of saliva in the an

terior / lateral sulcus).
Frequency 2 (occasional) 3 (frequent)
Impact Aware and conscious and immediately wipes Not aware of drooling, required repeated remind

ers to control drooling
Drooling quotient 1 / 40 * 100 = 2.5% (in a ten minute period,

indicates mild) Could not be evaluated.
Visual Analog Scale Rating was 1 (Normal). Rating was 9 (severe drooling – clothes become

damp).

Table 5: depicts the intervention strategies used in both the subjects
Specific deficit Management strategies
For improper Lip Voluntary lip closure achieved by making the orbicular oris around the lips to come in contact. The
Closure duration of closure if maintained for a period of time which is gradually increased.
For reduced / improve Pressing the lower lip or jaw for increasing mouth closure. The tongue depressors are placed on the
Trismus  initial dentition (incisors) and the number of tongue depressors was increased in number gradually for

increasing the trismus. This is also achieved by using trismus appliance / therabite. The appliance
placed in the subjects jaw is slowly unscrewed to increase the trismus. Once the optimal (the three
finger gap) opening of jaw is achieved, the device is screwed again to reduce the trismus, following
which the subject is made to simultaneously made to open and close moth several times for the



3015TH NATIONAL WOMEN’S SCIENCE CONGRESS (RASHTRIYA MAHILA VIJNANA SAMMELANA)-2012

SWADESHI VIJNANA
ANDOLANA-KARNATAKA LILAVATI-5

ISSN 2250 - 3978 LILAVATI (PRINT)

opening not to solidify  the Temporo – Mandibular Joint (TMJ).
For restricted Mobility Gentle rotatory massage on the orbicularis oris muscle followed by passive stretching aids in improv
of Jaw ing the mobility of the jaw.
For Weakness of lips Repetitive resistance exercises are performed where the subject is made to exert pressure on the
and tongue opposite direction to the force exerted by the therapist on the articulators (lips / tongue). Force exerted

on the articulators is gradually increased. The duration of exertion of force is timed / measured.
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Communication is the very essence of life for humans and plays a vital role in day to day functioning. This is made
possible by the highly complex neuro-physiological mechanisms governing humans.Impairment in communication
can be caused because of a language disorder called Aphasia .It is defined as an acquired impairment of language
processes underlying receptive and expressive modalities and caused by damage to areas of the brain which are
primarily responsible for the language function and disturbances to this system can result in impairment in
communication. There are two types of aphasia, fluent and non-fluent aphasia. Fluent aphasia, known as sensory
aphasia is characterised by receptive deficits in language input but satisfactory verbal expression. The second type,
Non-fluent aphasia or motor type of aphasia, characterised by deficits in expressive language output but reception is
fairly intact.(Palumbo et al, 1992). Based on the neuroanatomical model of language localisation in brain and the
specific language deficits observed,various authors have given different classifications of aphasia. But most widely
used classification of aphasia that stands is of Goodglass (1972),the Aphasias are classified as Broca’s aphasia,
Wernicke’s aphasia, Global aphasia, Conduction aphasia, Transcortical motor aphasia, transcortical sensory aphasia,
Anomic aphasia and pure aphasia.

Spontaneous recovery with stroke is a condition in which the patients improve regardless of whether they receive the
treatment or not.During this period some of the functions improve rapidly and many of the deficits nearly disappear
within two or three weeks. The improvement that happens in first 6 months post stroke can be attributed to spontaneous
recovery. Studies have suggested that Speech and Language intervention during spontaneous recovery period
acceleratesthe process of recovery.

INTRODUCTION: Communication is the very essence of life
for humans and plays a vital role in day to day functioning.
This is made possible by the highly complex neuro-physi-
ological mechanisms governing humans. Impairment in com-
munication can be caused because of a language disorder
called Aphasia .Aphasia is defined as an acquired impairment
of language processes underlying receptive and expressive
modalities and caused by damage to areas of the brain which
are primarily responsible for the language function and dis-
turbances to this system can result in impairment in commu-
nication. Stroke is the major cause of aphasia. Arguments are
still on-going about the cortical location of components which
contribute to communication and language, and the actual
mechanisms disrupted by a stroke (Goldberg 1990). Estimates
of the incidence, prevalence and impact of aphasia following
stroke vary and are uncertain (Mackenzie 1992). Wade,1986
noted that aphasia was present in one quarter of conscious
patients who had suffered a stroke within the previous seven
days. The symptoms of stroke frequently persist and 12% of
the survivors of stroke are still aphasic at six months (Wade
1986). There are two types of aphasia, fluent and non-fluent
aphasia. Fluent aphasia, known as sensory aphasia is

characterised by receptive deficits in language input but
satisfactory verbal expression and the lesion is anterior le-
sion in dominant hemisphere resulting in inability to execute
speech production. The second type, Non-fluent aphasia or
motor type of aphasia, characterised by deficits in expressive
language output but reception is fairly intact and it is the
posterior lesion in the dominant hemisphere resulting in lack
of comprehension of language(Palumbo et al, 1992).
Goodglass (1972)classified aphasia’s into Broca’s aphasia,
Wernicke’s aphasia, Global aphasia, Conduction aphasia,
Transcortical motor aphasia, transcortical sensory aphasia,
Anomic aphasia and pure aphasia.

Spontaneous recovery is one distinctive aspect of recovery
with stroke in which the patients improve regardless of
whether they receive the treatment or not .During this  period
some of the functions improve rapidly and many of the defi-
cits nearly disappear within two or three weeks. The patient’s
performance can change substantially in the first 6 months
post stroke and can be attributed to spontaneous recovery.
Literature has suggested that Speech and language stimula-
tion during spontaneous period accelerates the process of
recovery.It is possible that relearning may underpin at least a
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part of this recovery process.The work of Merzenich and
colleagues1999demonstrated that there is considerable plas-
ticity in mature neural systems and that recovery of function
reflects the internal reorganization of cortical representational
space. Spontaneous recovery could be attributed to a num-
ber of mechanisms: It could simply be the result of physi-
ological recovery, where the activity of neural substrates is
suppressed (perhaps due to transient oedema), so the im-
provement in performance represents these partially damaged
parts coming back “on line”; conversely, recovery could be
attributed to the recruitment of other brain structures; finally,
spontaneous recovery could be a relearning process in which
the surviving neurons in the damaged systems readjust their
connection weights to provide the best possible performance
that can be achieved from the impoverished computational
resources. There have been a sufficient number of studies
tracking the recovery of patients with aphasia (Kertesz &
McCabe, 1977; Lendrem & Lincon, 1985; Wade, 1986 et al).
Lendrem and Lincon(1980) reported that spontaneous recov-
ery occurred irrespective of therapeutic intervention and was
greatest during the first 3 months post onset. This recovery
was so substantial that almost half of the patients recovered
to the point where they could no longer be classified as hav-
ing aphasia.

There exist no general consensus about the factors affecting
language improvement during the spontaneous recovery pe-
riod, a few  include the gender differences,females improving
faster than males(Baso et al,1984),age of stoke, younger pa-
tients recover faster than older patients(Sands et al, 1986)
and finally the severity of aphasia, patients with severe apha-
sia improve little when compared to patients with milder form
of aphasia.(Sarno and Lavita,1985).

Gopee Krishnan et al (2011) studied the global aphasia in
patients without hemiparesis. They reported , one individual
resolved to Wernicke’s Types of aphasia and Others to Broca’s
typeand concluded that language characteristics and its re-
covery was rapid and also the recovery pattern may be vari-
able and may show lack of clinico-anatomical correlation indi-
cating anomalous cerebral functional reorganization.

Stephen et al (2005) has suggested that if spontaneous re-
covery is present, health service and other resources usedfor
the provision of speech and language therapy could be more
usefully redirected. If speech and language therapy generally
is shown to be effective, a decision about which is the most
effective type of therapy, and for whom, would similarly allow
more ef?cient allocation of resources. Considering these as-
pects from the literature we performed the following study.

OBJECTIVE OF THE  STUDY: This study was designed to
outline the linguistic characteristics of an individual with apha-
sia following a cerebro-vascular accident and to also to high-
light the importance of intensive language therapy during
spontaneous recovery period and assess the outcome.

METHOD: The study followed a single case descriptive de-
sign. Fourty nine year old male who had come to
Dr.S.R.Chandrasekar Institute of Speech and Hearing, Ban-
galore with a concern of inappropriate responses to ques-
tions and unclear speech following Cerebro Vascular Acci-
dent past one month served as participant of the study.

Medical evaluation revealed Multiple Lacunar Infarctions,
Hypertension and Right hemiparesis. A series of radiological
evaluation such as MRI of Brain results showed, Acute inf-
arct in the left Temporo-parietal occipital cortex and sub-cor-
tical white matter involving the left external capsule, corona
radiate and centrum semivale.Multiple Acute lacunar infarcts
in both centrum Semiovale and posterior limb of right internal
capsule.Doppler study of the carotid and vertebral system
resulted as Diffuse Atheromatous changes involving the bi-
lateral carotid arteries with recent thrombosis occluding the
Left Proximal Internal Carotid Artery.

Language history revealed,the subject was a multilingual
knowing language such as Kannada, Tamil,Telugu,Hindi,and
English.Post morbid language a synergetic pattern of progress
of language was seen in Kannada, Tamil, and Telugu. The
initial report from the family members about the language
function immediately after stroke that revealed that subject
had both receptive and comprehension difficulty (Global
aphasia), which resolved to predominantly receptive apha-
sia.

A detailed language evaluation was carried out using West-
ern Aphasia Battery (WAB) given by Andrew Kertesz, 1982
is an instrument for assessing the language function of adults,
able to discern the presence, degree and type of aphasia.The
subsections of WAB include Auditory verbal comprehen-
sion, spontaneous speech, naming, repetition, reading, writ-
ing, calculation. Further, an intensive language therapy for
14 sessions of 45 minutes duration, for thrice a week was
scheduled.A pre therapy assessment was performed it was
observed that the subject was resolving towards predomi-
nantly expressive type of aphasia from receptive type.
Thoughdeficits in auditory verbal comprehension were ob-
served, good spontaneous speech, significant in deficits in
repititon, word retrival difficulty, reading writing deficits were
also observed.

As the subject was under the spontaneous recovery period,to
fasten the improvement ,appropriate treatment strategies fo-
cusing on allaffected components using tasks such as  to
improve comprehension a set of yes or no simple to complex
questions of varying complexity was used, point to tasks,
following directions. However hesitations and self -correc-
tion was present in spontaneous speech. To improve Verbal
repetition skills stimulus like vowels were presented verbally
and the subject was cued to repeat.To improve naming skills,
specifically through confrontation naming and reducing word
finding difficulty in spontaneous speech, real objects were
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used as stimuli and the cueing hierarchy was followed  .The
category of words selected was from noun related to clients’
interests, lexical verb category.The hierarchy followed was as
follows: a picture as a stimuli, if no answer, Semantic cue was
used(no answer),Rhyming cue(no answer),later the phone-
mic cue,(no answer), and finally target word was given and
the client was instructed to repeat. To improve on writing
skills, Simple three letter words were given as stimuliand he
was instructed to copy the words several times and simulta-
neously read the words aloud.After a month of therapy af-
fected language functions recovered .A significant improve-
ment was observed in his receptive skills, but the speech was
non-fluent that led us to modify the original diagnosis as
receptive aphasia.These language characteristics lead to a
new diagnosis of Receptive Aphasia.

Language assessment test tool(WAB) was repeated to as-
sess the efficacy of the treatment.

RESULTS   AND DISCUSSION: The results of the present
study on the language function before and after intensive
therapy disclosed the following, In the detailed language evalu-
ation, the subject exhibited deficits in auditory verbal com-
prehension, the subject responded to very simple questions
, when the complexity of the questions increased he could
not comprehend them. The deficits in spontaneous speech
like unable to answer questions during conversation and pic-
ture description tasks was observed, The subject was unable
repeat the simple words , suggesting significant deficits in
repetition. Word retrival difficulty and fair reading compre-
hension and poor writing skills were also noted. No evidence
of apraxia/dysarthria/dysphagia was reported or observed.
These language characteristic lead to a diagnosis of predomi-
nantly receptive aphasia.

A post therapy assessment using WAB disclosed good prog-
nosis in terms of auditory verbal comprehension,the subject

could understand simple to complex polar questions without
any cues. But comprehension of complex spoken commands
and spoken directions is fair.Visual and gestural cues benefit
him in answering the questions. Good responsive speech
was present .Hesitations and self- corrections in spontane-
ous speech was reduced by 70%.Word finding difficulty re-
duced and emptiness in speech was considerably
reduced.Accurate repetition of vowels was present and the
performance was better when visual written cue was given.

Phonemic Paraphasia,Random Paraphasia persisted,naming
of objects required semantic or phonemic cues. However spon-
taneous naming was present for familiar common objects.

Loud reading of alphabets in Kannada was present. On dic-
tation of familiar words omission and deletion errors reduced
considerably.The subject had thus resolved from a receptive
type of aphasia to expressive type of aphasia.The character-
istics of the language can be predominantly of conduction
type of aphasia as only repetition was severely impaired.

The improvementseen after few sessions can be attributed to
intensive language stimulation within the spontaneous re-
covery period,that facilitated the individual to recover from
comprehension deficits to repititon deficits, finally resolving
to word retrival deficits.

Thus there exists are huge difference in language character-
istics from the initial testing and progress is evident across
time.

The following flow chart will indicate how subject moved
from sever aphasia, a comprehension deficit to anomic apha-
sia over a period of time therapy accelerated in the recovery
of language as the subject was in the spontaneous recovery
within 6 months.The flow chart of the prognosis in language
skills of the subject based on classification system for apha-
sia.
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The following table provides us with a summary of the prognosis in language functions   in our subject during the
spontaneous recovery period with speech and language therapy:

Language functions Pre therapy Provisional Post Therapy after 14 sessions Provisional
diagnosis (Spontaneous recovery) Diagnosis

Auditory verbal Comprehension deficit Receptive The subject had good comprehen Near normal
comprehension present. nconsistent answers aphasia sion of Simple and complex polar

to complex polar questions. questions. He did not require any
The subject could accurately cues for Comprehension of the
answer to majority of questi polar questions. But comprehens
ons; however he required few ion of complex spoken commands
repetitions and gestural cues and spoken direc tions was fair.
to comprehend the questions. Visual and gestural cues benefit
Poor comprehension of Open ted  him in answering the questions
ended questions. The subject
could answer to the questions
appropriately but needed rep
eated prompts to listen to the
question asked.

Spontaneous speech He had good spontaneous Expressive Good responsive speech was Expressive
speech. Fluency and content aphasia present. Hesitations and self- aphasia
during spontaneous speech is (Broca’s corrections reduced by 70%.Word (Conduction type)
good. Poor syntactic and type) finding difficulty reduced and emp
semantics structure of sente tiness in speech was considerably
nces is present. Hesitations reduced
and self -correction is present.
Eg- Answers to question such
as what is your name, who all
are at home is answered
accurately: Phoneme substit
ution, distortions and delet
ions are present.  Responsive
speech was fair, however
verbal paraphasia’s (phone
mic paraphasia’s) were
present. Hesitations and self -
correction was present. Word
finding difficulty was present
and was replaced by genera
lisation, (That we can eat, I
forgot the name) resulting in
emptiness of speech.

Repition skills Verbal repetition skills Expressive The subject could repeat the Conduction
affected significantly aphasia vowel accurately,  the performance aphasia
Affected at phoneme level , was better when visual written
word level ,phrase level, sent cue was given.
ence level. Repetition skills
were very poor.

Naming Impaired confrontation Expressive Phonemic Paraphasia present. Expressive
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naming. Impaired naming in aphasia Random Paraphasia present. aphasia
response to descriptions or Naming requires semantic or (Anomia type)
definition of objects. Fair res phonemic cues. Spontaneous
ponse was seen from the naming is present for few  common
client He could retrieve the objects.
target word with semantic cue
(for word in the category of
his family), but he needed
phonemic cues for the names
of category fruits and comm
on objects. Phonemic paraph
asia’s, (tife-wife).Random Par
aphasia’s were present.(Door
for apple)These errors were
attempted to reduce by prom
pting, and increasing the
production of target word by
cuing.

Reading Skills The subject  could  read and Expressive The subject could read alphabets Conduction type
comprehend words, simple aphasia in  Kannada aloud and can form Resolving to
sentences (Silent reading) meaningful  words. Anomia type
loud reading is affected. of aphasia

Writing Omission, deletion errors are The subject could copy the words Conduction type
present The subject could given Correctly without any spell Resolving to
copy the words given correct ing errors. On dictation omission Anomia type
ly without any spelling errors. and deletion errors Were reduced of aphasia

considerably.

CONCLUSION: A study done by Kerstesz and Mc.Cabe
(1977),  reported changes in the aphasia assessment scores
and improvement in language in a subject with aphasia.
Pickersgil and Linciln (1983) examined the patients with apha-
sia from one to 36 months and reported changes due to spon-
taneous recovery, some individuals resolved from receptive
to expressive aphasia and some individuals almost became
normal within 6 months of onset.

The present study takes a step ahead from these previous
studies it unfolds the specific language characteristics of in-
dividual with aphasia and highlights that the recovery is rapid
and also the pattern may be variable. The study highlights
the importance of frequent language assessment of individu-
als with aphasia to plan the treatment strategies as and when
language evaluation reveals changes in the linguistic charac-
teristics.

In literature there exists no universally accepted assessment
or treatment protocol which can be applied to every patient
with a diagnosis of aphasia. Since there are con?icting theo-
ries about cerebral language function, there are a number of
corresponding theories or approaches to treatment (Methe,
1993). The rationales behind the various therapies can be
depending on what aspects of language are thought to have
remained intact.
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1. Introduction
1.1 A shared responsibility for health :People’s op-
portunities for health are strongly influenced by the so-
cial and economic conditions in which they live. These
opportunities are encapsulated in a social determinants
approach to health which recognizes that a broad range
of factors at local, national and global level have impor-
tant influences on health. As most of these factors are
outside the direct responsibility of the healthcare sector,
building greate4r awareness amongst the non health
sector of the impact of their policies and practices on
health is vital in working to create better health”.

1.2 Education as a social determinant of health:
Education is an important social determinant of health.
For the population as a whole, greater levels of educa-
tion help to create wealthier economies. However the
benefits of education go far beyond economic ones. Edu-
cation can impact positively on levels of social engage-
ment, an important factor in generating more cohesive,
safer and healthier societies. At an individual level, the
knowledge, personal and social skills provided through
education can better equip individuals to access and use
information and services to maintain and improve their
own and their family’s health. Improved understanding of
the relationship between education and health will help
to identify where intervention is most appropriate and ef-
fective in improving both individual and population health.

1.3 Inequalities in education and health: Access to
and participation in the education system are prerequi-
sites to achieving the health benefits that education can
provide. While the percentage of the population across
the India participating in education for greater lengths of
time has increased substantially over the last 20 years
some groups within the population continue to be more
disadvantaged educationally. Many of the root causes of
inequalities in education mirror those of health inequali-
ties, a term used to describe the unfair distribution of
health in society. Health is not experienced equally by
all people ; a strong social gradient exists between the
average years of good health enjoyed by those in higher
socioeconomic groups and those in lower groups. Im-
proving educational outcomes amongst the most disad-
vantaged groups has the potential to make a positive
impact on health inequalities.

1.4 links between education and health: The diagram
illustrates the relationship between education and health.
It shows that education and health are influenced by broad

social and economic policies as well as specific educa-
tion and health policies. Personal, social and economic
factors ply a role in determining the health outcomes of
education. The diagram also shows the interdependent
nature of the relationship between education and health,
indicated by two way arrows.

2. How education influences health: A substantial
body of international evidence clearly shows that those
with lower levels of education are more likely to die at a
younger age and are at increased risk of poorer health
throughout life than those with more education.

The literature on the health outcomes associated with
education. These include differences in mortality and mor-
bidity, health related behaviours and health knowledge
between those with varying levels of education.  There
are many similarities between the health status of those
with lower education and those in lower socioeconomic
groups. This is unsurprising as educational attainment
strongly influences subsequent employment chances and
earnings potential. In the second section, links between
education, employment and income and their impact on
health are considered.

2.1 Health outcomes associated with education: A
strong positive relationship exists between education and
health outcomes whether measured by death rates (mor-
tality), illness (morbidity), health behaviors or health
knowledge.

2.2 Education, mortality and morbidity: A recent re-
view of international literature conducted as part of the
organization for Economic cooperation and Development
(OECD), Social Outcomes of learning project, concluded
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that there is reasonably strong evidence of large effects
of education on health.

The difference in life expectancy at age 25 between those
with highest and those with lowest levels of education
was 6 years for white men and 5 years for white women
has suggested a causal effect between education and
health. Low education level has been associated with
increased risk of death from lung cancer, stroke, cardio-
vascular disease, and infectious diseases. Associate
have also been found between education and a range of
illnesses including back pain, diabetes asthma, demen-
tia,  and depression. Education can affect health in dif-
ferent ways at different stages of the life cycle level of
education has been shown to have greater impact on
mental health in younger age groups and physical func-
tioning in older people.

2.3 Education and health behaviours: Evidence sug-
gests that those who achieve a higher level of educa-
tional attainment are more likely to engage in healthy
behaviors and less likely to adopt unhealthy habits. This
is particularly true in relation to physical activity, diet,
smoking and sexual activity. The relationship between
alcohol consumption and education is less straightfor-
ward as different partners are seen depending on whether
drinking patterns or overall consumption is measured.

2.4 Physical activity: Being physically active every day
contributes to personal, social and physical development
and is recognized as one of the best ways to maintain
and improve health. It is recommended that young people
engage in moderate to vigorous amounts of physical ac-
tivity for at least 60 minutes every day.

Education are more likely to be physically active gener-
ally and more likely to participate in sports. In the UK,
those with upper secondary level qualifications or above
were found to be more likely to take part in regular exer-
cise that those with lower qualifications.

1.5  Diet: Dietary guidelines recommend that grains, fruit
and vegetables should form the base of a health diet while
only small amounts of fats should be consumed. Healthy
dietary habits have been found to be associated with
education level. Those with higher levels of education are
likely to consume more fruit, vegetables and fiber and
less fat than those with less education.

2.6 Sexual activity: The likelihood of practicing safe
sec may also be education dependent. A study conducted
amongst young adults in India found that those with lower
levels of education were more likely to have sexual inter-

course at a younger age, were less likely to use regular
contraception and were less well informed about sexu-
ally transmitted infections such as Chlamydia. Teenage
births are more common amongst girls with less educa-
tion.

2.6 Use of  Poisons substance: There are clear links
between the level of educational attainment and patterns
of smoking. Those with higher levels of education are
less likely to smoke and are more successful when at-
tempting to quit. One study found that those in the low-
est educational group were eight times more likely to be
smokers than those in the highest educational group. A
greater difference for men than women in cigarette con-
sumption according to education level.

2.7 Education and health knowledge: Those with more
education are likely to have greater knowledge, of health
conditions and treatment regimens and have better self
management skills than those with less education. This
has been found across a range of illnesses including
HIV/AIDS, diabetes and rheumatoid arthritis. There is
also evidence to suggest that those with more educa-
tion have higher participation rates in prevention
programmes such as cancers screening.

Individual with low educational levels are less likely to be
knowledgeable about the health effects of smoking, par-
ticularly the effects of smoking during pregnancy. The
people categorized as obese found that those with lower
literacy levels were less likely to believe they needed to
lose weight or that to do so would be a health benefit.
Health literacy has been defined as “the degree to which
individually have the capacity to obtain, process, and
understand basic health information and services needed
to make appropriate health decisions”. Limited health
literacy is associated with increased health care costs,
higher rates of hospitalization and greater use of health
care services.

2.8 Parental education and child health: The educa-
tional level of parents can influence child and family health
related behaviours. Studies have shown that thee edu-
cation level of mothers is likely to have a greater impact
than that of fathers. An association has been found has
been found between higher parental education level and
increased likelihood of consuming a healthy diet. Ado-
lescents in families with low maternal education may
also be more likely to use illegal drugs. Parental educa-
tion can also influence children’s health care.

All school meals and other foods provided through tuck
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shops and vending machines are required to meet na-
tional nutritional standards in India. In the Republic of
India, guidelines for healthy eating in schools have been
produced by the Department of Health and children. Stu-
dents also have the opportunity to develop practical skills
in healthy food preparation through home Economics. In
addition, a range of other measures aim to embed healthy
eating habits in young people and their families includ-
ing/developing healthy eating recipe books and estab-
lishing tuck shops.

2.9 Education and health in India: Aces to and par-
ticipation in education are prerequisites to achieving the
health benefits that education can provide. While educa-
tional attainment has increased substantially in recent
decades for the population as a whole, some groups
continue to experience poorer educational outcomes.

3. Educational outcomes

3.1 Over al increases in education: Compulsory school
attendance ceases at age 16 across the India but many
young people remain in education well beyond this. In
India, 81.9% of 16-17 year olds were in full time educa-
tion in 2006/07, while 46% of those aged 21 or less en-
tered third level education during the same period. In the
republic of India 86% of 17 year olds and 45% of 20 year
olds were in full time education in 2011.

3.2 Pre School: While beneficial for al children, those
from disadvantaged backgrounds are even more likely to
benefit. A study conducted in the Republic India more
than 40 years, ago demonstrated that disadvantaged
children who attended pre school were almost three times
as likely to complete lower secondary education as those
who did not attend.

Through the Pre School Education Expansion Program
in India places are now available for over 90% of children
in their immediate pre school year. Additionally the sure
Start program targets disadvantaged communities to pro-
vide childcare and support to parents.

In the Republic of India limited number of early start Pro-
grams have been established which specifically target
children most at risk to educational disadvantage. More
broadly, the early year’s education policy Unit, co-located
with the office for the minister for children and the De-
partment of education and science, has over all respon-
sibility for early childhood care and education”. The cen-
tre for early childhood Development, established in 2002,
seeks to increase awareness of the importance and op-
portunities for pre school education for all children.

In Indian School the improvement program launched in
1998, provides a comprehensive strategy to tackle low
achievement and raise standards for all. One of the strat-
egies within this overall framework specifically targets
literacy and numeracy in both first and second level
schools and more recently attention has been specifi-
cally directed towards groups identified as disadvantaged.
Actions include a concentration on literacy and numeracy
from an early stage and strong links between the home,
school and community, strong links between school and
community, strong links between schools working co
operatively, additional supports to help tackle early school
leaving and added value from links value from links be-
tween education and other services. Initiatives such a
youthreach aim to support those particularly vulnerable
to early school leaving.

3.3  Third level : In the Republic of India the National
plan for equity of Access to higher Education sets a num-
ber of targets with regard to improving access for stu-
dents from lower socio economic groups as well as other
disadvantaged groups within the population.

3.4 Adult Education: For adults with literacy difficul-
ties, the Department of Employment and learning in In-
dia has launched learning works in response to the high
level of literacy problems identified in the IALS. The ini-
tiative targets adults with literacy problems and provides
a range of courses free of change. In the Republic of
India the National Action plan on Social inclusion sets
targets to reduce significant literacy difficulties and the
National Adult literacy agency has responsibility for de-
veloping relevant programs.

4. Conclusion: Education can also contribute to in-
creased health inequalities by perpetuating cycles of
Intergenerational and socioeconomic disadvantage. Act-
ing to ensure this does not happen requires strategic
investment in education, an appreciation of the links be-
tween education and health and strong champions to
support the role of education in contributing to a healthier
society.

Cooperation between education and health : Given
the large spill over effects between education and health
it is important that policies in these areas are not locked
at in isolation, instead, a systematic and coordinated
approach should be taken by the relevant government
departments. By applying health impact assessment to
their policy making process, departments can be sup-
ported in making better decisions for better health.
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