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Unsustainable commercial fisheries in the Gulf of Mannar region
contribute to reduction in biological diversity :
a view of the crowded fisheries harbour in Tuticorin.

2 Common jellyfish and seaweeds washed ashore near Mandapam in
the Gulf.of Mannar coast.

3 Monitoring forest ecosystem health using lichens : Parmotrema
sanctae-angelii (Lynge) Hale - a lichen dominating tree barks in
well exposed forest sites, above 700 m altitude, in Siruvani
hills (Western Ghats).
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Multiple burden borne by tribal women in the Kolli Hills region of
Tamil Nadu.

2 Irrigation of crops by women in Tamil Nadu. often a non-traditional
role (photo courtesy: N.Se/van).

3 A home genetic garden in Central Sri Lanka, raised by the women
of the household.
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Introduction

It was on 17 May 1988 that the
M S Swaminathan Research Foundation
(MSSRF) was registered in New Delhi
as a non-profit Trust for the purpose of
integrating the dimensions of environ-
mental and social sustain ability in re-
search and education in the fields of ag-
riculture and rural development.
The first programmes were started in
Chennai early in 1990 in a rented build-
ing. On 14 April 1993, the Foundation and
its associated Centre for Research on
Sustainable Agricultural and Rural Devel-
opment moved into its own building con-
structed on land kindly provided on lease
by the Government of Tamil Nadu in the
Taramani Institutional Area. As a deliber-
ate policy, it was decided that rather
than have an experimental farm of its
own, the Foundation would work with
farm families in a participatory research
mode. The research and training agenda
encompass five major thrust areas,
namely, Coastal Systems Research (CSR),
Biodiversity and Biotechnology, Ecotech-
nology and Biovillages, Reaching the
Unreached, and Education, Training, Com-
munication and Networking. This 5-point
programme has served as a blueprint to
achieve the aim of scientific excellence
and socia-1-relevance in research demon-

- 'stration and training. The dedicated and
tireless efforts of the scientists and schol-
ars of MSSRF led to the Foundation being
chosen in 1996 as the first recipient of the
Blue Planet Prize in Asia. A publication
summarising the evolution of MSSRF
during the period 1988-98 will be issued
shortly.
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Some of the significant developments dur-
ing the period covered by the present Re-
port (i.e., 1 July 1997 to 30 June 1998) are
briefly highlighted here.

• The J R D Tata Ecotechnology Centre
was strengthened in order to contrib-
ute through ecotechnologies and part-
nerships to the alleviation of poverty
and the conservation and enhancement
of natural resources. With generous
support from the Tata Trusts and
CAPART, a building has been con-
structed to intensify training, capacity
building and networking activities. The
new building will be dedicated to rural
families by H E the President of India
Shri K R Narayanan nn 29 July 1998'
which marks the 94th birth anniver~
sary of Bharat Ratna J R D Tata. The
J R D Tata Ecotechnology Centre will
house the Technology Resource Centre
of CAPART as well as the coordinating
unit of UNESCO's Asian Ecotechnology
Network and will spearhead a move-
ment for fostering job-led economic
growth, based on a pro-nature, pro-
poor and pro-women orientation to tech-
nology development and dissemination.
The Centre promotes integrated atten-
tion to on-farm and non-farm employ-
ment and to precision farming tech-
niques in order to maximise returns
from units of land, water and enere-y.
The Biovillage model is being devel-
oped as an example of ecotechnologies
in action.

• The action research and policy advo-
cacy programmbs of the Dr B V Rao



Centre for Sustainable Food Security
resulted in the launching of an inte-
grated 7-point strategy for the total
elimination of hunger by the Panchayats
of Vembur and Nallur in the
Vedasandur block of Dindigul district,
Tamil Nadu. In this initiative, the
Panchayats are actively supported by
the Gandhigram Rural University, the
B V Rao Centre and the concerned
State Government Departments. Steps
were also taken to end hidden hunger
caused by micro-nutrient deficiencies
in the Pennagaram block ofDharmapuri
district of Tamil Nadu through the cul-
tivation and consumption of appropri-
ate vegetables and fruits. This project
will be implemented by the Depart-
ment of Horticulture/ Dharmapuri De-
velopment Corporation with financial
support from FAO and technical sup-
port from MSSRF.

Particular attention will be paid to gen-
erating public policy support for elimi-
nating nutritional anaemia among preg-
nant women so as to avoid denying
opportunities to children for tJ:.1.efull
expression of their innate genetic po-
tential for brain development because
of low weight at birth. The generous
assistance of the Baj aj Trusts in crea t-
ing the position of Shri Ramkrishna
Bajaj Fellow for Sustainable Food Se-
curity has been very helpful in acceler-
ating progress towards the implemen-
tation of the Hunger Free Area
Programme.

• With support from SPIC, FICCI and
the Indian Overseas Bank and in
collaboration with the NGOs Speech
and Renaissance, the economic and eco-
logical value of community water har-
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vesting and watershed management
were demonstrated in several villages
in Pudukottai and Ramanathapuram dis-
tricts of Tamil Nadu. The farmers
adopting such group water harvesting
practices grew pulse crops for use as
both grain and seed. Such Pulses Vil-
lages demonstrate the wisdom of grow-
ing crops requiring less water and pos-
sessing high economic and nutritive
value in areas of low rainfall.

• The Seed Village programme was fur-
ther expanded to cover over 40 hec-
tares in 10 villages in Dindigul district
of Tamil Nadu. The major crops in-
cluded in this programme are hybrid
sunflower, hybrid cotton, hybrid and
open-pollinated bhendi (okra) and open-
pollinated bitter gourd. The farm fami-
lies produce the seeds on the basis of a
buy-back arrangement with Indo-Ameri-
can Hybrid Seed Company, Bangalore
and Senthil Seeds, Tarapuram. The em-
phasis in seed village is to impart new
skills to rural women in order to en-
hance income per hour of work.

• Based on the conviction that gender
equity and justice are vital for social
and economic progress, a Resource Cen-
tre in Gender and Development, dedi-
cated to the memory of the late
Smt Uttara Devi was established for
mainstreaming gender considerations in
all the programmes of MSSRF and for
assisting other non-governmental as
well as governmen~al organisations to
do likewise. In collaboration with the
National Commission for Women and
FAO, this Centre organised studies and
criti~al discussions on the skill empow-
erment of women in agriculture and on
the gender dimensions of biodiversity
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management in India, Sri Lanka and
Maldives. The Centre also initiated
studies in partnership with the VGang-
adharan Smaraka Trust, Kollam, on
the health profile of women engaged as
labour in the cashew, coir and fish
industries in the Kollam area of Kerala.

• Coastal systems research was strength-
ened, particularly with reference to
coastal mangrove wetlands, in order to
link in a mutually reinforcing manner
the ecological :;;ecurity of coastal areas
and the livelihood security of coastal
communities. Such work, financially
supported by the India-Canada Envi-
ronment Facility, is currently in
progress in the States of Tamil Nadu ,
Andhra Pradesh, Orissa and West Ben-
gal. The project aims to foster sustain-
able management systems for coastal
mangrove wetlands based on symbiotic
partnerships between the Forest De-
partment staff and the mangrove-for-
est dependant communities. Detailed
floristic, hydrological and socio-economic
surveys have been conducted in the
mangrove forest areas. It was observed
that increasing water salinity due to
inadequate inflow of fresh water is an
important cause of mangrove forest deg-
radation.

• Work was initiated on the preparation
ofa project for the conservation of the
Gulf of Mannar Biosphere Reserve,
comprising 21 islands rich in biological
wealth, through an integrated approach
to regulation, education and social mo-
bilisation. The pathway for social mobi-
lisation for conserving the biosphere
reserve is the generation of an eco-
nomic stake in conservation. The Gulf
of Mannar Marine Biosphere Manage-
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ment project is being prepared by
MSSRF on behalf of the State Govern-
ment of Tamil Nadu and the Union
Ministry of Environment and Forests
with support from the Global Environ-
ment Facility (GEF) through UNDP.
This unique project will pres.ent a new
vision for the management of biosphere
reserves, hopefully leading to a para-
digm shift in the basic approach to
conservation, namely, replacing the pre-
vailing regulatory approach of "protect-
ing the biosphere reserve from adverse
human impact" to one of "people pro-
tecting the biosphere reserve". The
project involves not only direct steps
to conserve biodiversity including
coral reefs, sea grasses and mangroves
and rare mammals like dugongs,
but also steps to strengthen the
livelihoods of the rural and urban
families living in the area through
the introduction of the Biovillage
model of job-led economic growth
opportunities. The Gulf of Mannar
Marine Biosphere Reserve has the po-
tential of becoming a world ecotourism
centre, providing opportunities for na-
ture and green health tourism. It will
help to convert the following vision of
UNESCO for the Biosphere Reserves
of the New Millennium into reality:

"Rather than forming islands in a world
increasingly affected by severe human
impacts, biosphere reserves can become
theatres for reconciling people and na-
ture. They can bring the knowledge of
the past to the needs of the future."

A study of priorities in the conserva-
tion of coastal biodiversity revealed
that the Gulf of Kutchh in Gujarat
urgently needs similar attention.



• The Coastal Systems Research pro-
gramme was further extended during
the year through a joint research project
with the Bhabha Atomic Research Cen-
tre (BARC), financially supported by
the Department of Atomic Energy.
Under this joint programme, nuclear
and biotechnology tools will be applied
in areas such as the measurement and
management of coastal salinity, improv-
ing biological nitrogen fixation, biore-
mediation of pollution problems, devel-
opment of sustainable systems of coastal
aquifer management and the establish-
ment of Pulses and Groundnut Villages,
using the seeds of the improved strains
developed at BARC through mutation
breeding. The project work is being
initiated near Kalpakkam and Picha-
varam.

• A significant step was taken to under-
stand and define methods of imple-
menting the following three aims of the
Global Convention on Biological Diver-
sity (CBD) at the micro level:

Conservation

Sustainable use

Equitable sharing of benefits

In the field of conservation, the aim is
to strengthen the continuum involving
in situ, in situ on-farm and ex situ
systems of con.servation .. For promot-
ing sustainable use, methods of cr~at-
ing an economic stake in conservation
are being standardised.

Similarly, feasible methods of imple-
menting the "prior informed consent",
"access" and "benefit sharing" provi-
sions of CBD are being standardised at
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the village level. Questions such as "Who
owns biodiversity?" "Who has the au-
thority to give prior informed consent?"
"Who should maintain the People's
Biodiversity Register?" and "How to
recognise and reward community con-
tributions in contrast to those of indi-
viduals?" are being addressed. This
project, supported by the Swiss Agency
for Development and Cooperation, is in
progress in the Jeypore tract of Orissa,
Kolli Hills of Tamil Nadu and Wayanad
district of Kerala. The data obtained
and insights gained will be of value in
implementing at the field level the pro-
visions of the proposed Biodiversity Act,
which is likely to be enacted soon by
Parliament.

• Thanks to a generous endowment
from the Maharashtra Hybrid Seeds
Company Ltd (MAHYCO), a Chair in
Biodiversity was established in the
name of Shri B R Barwale, founder of
MAHYCO. Under this Chair, several
training programmes, including a sum-
mer course on Principles of Biodiversity
Conservation and Sustainable Manage-
ment, were organised. Also, young
women and men in tribal and rural
areas were trained to become members
of a Community Agrobiodiversity Con-
servation Corps. The work on the map-
ping of biodiversity in the Great Nicobar
Island was completed. Studies were
initiated on the sustainable manage-
ment of coral reef resources of
Lakshadweep Islands.

• Work on strengthening the Mangrove
Genetic Resources Conservation Cen-
tre at Pichavaram was continued and 14
species were planted. Vegetative prop a-
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gation techniques s~ch as cutting, graft-
ing and air-layering were standardised
and 61,000 samples belonging to 13
species were transferred to the field.

• Studies on the salt tolerant wild rice
species, Porteresia coarctata, using
RFLP markers, revealed that P. coar-
ctata is closely related to Oryza austra-
liensis. Methods of using P. coarctata,
a tetraploid with 2n=48 in rice breeding
are being studied.

• Studies using molecular markers in gen-
omic characterisation, genetic polymor-
phism and species relationships have
helped in understanding phylogenetic
and evolutionary trends in mangrove
species. A gene involved in glycine bet-
aine synthesis has been cloned from
mangrove species. This has implications
for genetic enhancement of salinity
tolerance in coastal plant species.

• Indexing of beneficial organisms associ-
ated with legumes and non-legumes was
carried out in selected sites in coastal
regions of Tamil Nadu. Intra- and in-
ter-population diversity is being docu-
mented using RAPD and RFLP profiles
as well as routine biochemical assays
among the various populations. Popu-
lations capable of withstanding stresses
like salinity and pesticide residues have
been isolated for understanding the
mechanisms of their tolerance.

The ecosystem continuity of forest sites
within Siruvani Hills has been studied
through site specific ecological method-
ologies. Indicator lichen communities
have been identified for near normal,
semi-disturbed and disturbed sites.
These will be tested and extended to
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similar areas in the forests of the West-
ern Ghats.

• Efforts to bring the benefits of cyber
space to rural women and men were
intensified to meet the urgent needs of
information and skill empowerment. For
this purpose, Information Villages are
being established where computer-aided
information systems are operated by
local women and men in Tamil. Provid-
ing demand-driven information is ac-
corded priority. Information empower-
ment holds the key to getting the ben-
efits of government programmes and
new te~hnologies to those who are be-
ing bypassed by both the regular exten-
sion services and the emerging infor-
mation super highway. The first Infor-
mation Village was inaugurated in Feb-
ruary 1998 by Dr Ismail Serageldin,
Chairman of the Consultative Group on
International Agricultural Research, at
Villianur village in the Union Territory
of Pondicherry. A major aim of the
Information Village programme is the
training of a work force capable of
developing and providing the value-
added products and services required
by the fast expanding information and
knowledge based economy.

• In the area of child care, focus was
shifted from project-related pro-
gram~es to promotion of child rights
by offering resource support to several
groups. The communication strengths
developed during the last four years
an~ being found especially useful in
reaching people in new ways and in
channelling their energies.

Over the years, MSSRF has come to
occupy a specific niche in the area of



environmentally sustainable and socially
equitable development, namely, as a
resource centre which can help not only
to oppose unsustainable development but
more importantly, to propose sustainable
options. It is now being regarded as a
technical resource centre by NGOs as
well as State and Central Government
agencies within India and by inter-
national organisations. It is serving as a
Technology Resource Centre of CAPART.
Thus, during the year under report,
several important assignments were
undertaken. Some of the reports prepar-
ed for different agencies are listed here.

• National Report on the Implementa-
tion of the Convention on Biological Di-
versity for the Ministry of Environm-
ent and Forests, Government of
India.

• Report on Farmers' Rights in relation
to the conservation of agrobiodiversity:
Converting concept into action, pre-
pared for FAO, Rome.

• Report on implementing the equity pro-
visions of the Convention on Biological
Diversity for the United Nations Envi-
ronment Programme, Nairobi. .

• Evaluation of the Advanced Centres of
Research established in Agricultural
Universities and ICAR institutes for
FAO.

• Gender dimensions in biodiversity man-
agement in Sri Lanka and Maldives for
FAO.

• Case studies on the performance and
sustainability of intensified farming
systems in the Biovillage area in Pondic-
herry and Krishna River Mangrove wet-
lands area in Andhra Pradesh for FAO.
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• Creating a website and development of
databases for the International Crops
Research Institute for the Semi-Arid
Tropics (ICRISAT), Hyderabad.

• Process and outcome documentation of
the Early Childhood Development needs
of urban disadvantaged areas under-
taken for the National Institute of Ur-
ban Affairs and UNICEF.

In addition, individual staff members have
assisted national and international organi-
sations in several areas of science and
public policy. Several training programmes
were organised on behalf of CAPART.
Some of these were on :

• Soil health management

• Vermiculture

• Water conservation and sustainable use

• Ecohorticulture

• Integrated Pest Management

• Biodiversity

• Informatics and database development

The strategy used for training comprises
interactive learning and participatory re-
views.

As in previous years, several national and
international workshops and seminars
were organised during the year. Among
them mention may be made of-

• Asia-Pacific Workshop on Biosafety :En-
vironmental Impact Analysis of
Transgenic Plants in July 1997 in
collaboration with the Animal and Plant
Health Inspection Service (APHIS) of
the US Department of Agriculture and
Cornell University.
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• SAARC Workshop on Coral Reefs in
December 1997, in commemoration of
1997 being declared as the ''Year of the
Reef', in collaboration with the Minis-
try of External Affairs, Government of
India, the Department of Ocean Devel-
opment and the Bay of Bengal Pro-
gramme ofFAO.

• South and Southeast A~ia Regional
Workshop on Access to Genetic Re-
sources and Traditional Knowledge in
February 1998 in,collaboration with the
World Conservation Union (IUCN).

Several other workshops including one
for Media representatives, were held un-
der the auspices of UNESCO's Asian
Ecotechnology Network. The work car-
ried out under the UNESCO Chair in
Ecotechnology included the rendering of
policy advice on the launching of eco-
regional technology missions in the N.E.
states of India and in dry farming areas
and in restructuring agricultural educa-
tion.

The annual inter-disciplinary dialogue held
in January 1998 was on the theme
"Malthus and Mendel : Population, Sci-
ence and Sustainable Food security". 1998
marks the bicentenary of the publication
of Thomas Malthus' "Essay on the princi-
ple of population as it affects the future
improvement of Society". The dialogue
helped to review the emerging techno-
logical opportunities for increasing bio-
logical productivity per units of land,
water, energy and time, to help face the
challenge of having to produce more farm
commodities under conditions of dimin-
ishing per capita availability of arable
land and irrigation water, and expanding
biotic and abiotic stresses.
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A workshop on "The Technological Em-
powerment of Women in Agriculture",
organised in collaboration with the
National Commission for Women, in
December 1997 helped to articulate the
priorities in research and development
for minimising drudgery, increasing out-
put and eiiminating health hazards in
women-specific occupations. The partici-
pants recommended the initiation of pio-
neer projects in this area under the Na-
tional Agricultural Technology Project
(NATP) of ICAR.

As a part of the process of technological
empowerment ofwomen, steps were taken
to organise a Women's Biotechnological
Park near Chennai. Women entrepre-
neurs, who will begin the activities of the
Park, were identified and two training
programmes were organised for them-
one in association with the FICCI Ladies
Organisation in October 1997 and the
other, with the Centre for Workforce
Development, Education Development
Center, USA and USAID (Global Bureau)
in December 1997. The WomeE's Bio-
technology Park, the first of its kind in
Asia, is being technically and financially
supported by the Government of Tamil
Nadu and the Department of Biotech-
nology of the Government of India. The
Tamil Nadu Industrial Development Cor-
poration (TIDCO) will be the principal
implementing agency. The Government of
Tamil Nadu has provided 8 hectares of
land for the Park at Kelambakkam near
Chennai.

The Biovillage programme in Pondicherry
intensified its efforts in skill empower-
ment of rural women and men in areas
such as eco-aquaculture, animal hus-
bandry, vermiculture, mushroom produc-



tion, fodder cultivation and hybrid rice
evaluation. The methodology adopted in
all such cases was learning by doing.

Crnfrastructure development for research,
training and demonstration made further
progress) The Pondicherry Administra-
tion generously provided land for estab-
lishing a Biocentre in Pillayarkuppam vil-
lage. The Biocentre will be a community
service centre and will be the home of the
Biovillage Society. Creation of such insti-
tutional structures is part of a strategy
designed to ensure the long term sustain-
ability and replicability of the Biovillage
programme, so that the Biovillage move-
ment can continue with vigour and dyna-
mism, when the present UNDP supported
project ends in early 2000.

The infrastructure for the Community
Biodiversity Centre at Kalpetta, Wayanad
district, Kerala, was strengthened. Sev-
eral training programmes were organised
for tribal families, including one on mush-
room production which was initiated with
support from the Department of Bio-
technology, Government of India.

Considerable progress was made in
forging partnerships with the commercial
sector, in order to foster symbiotic bonds
between the primary producer and the
agroprocessing industry. A programme
for the revitalisation of the conservation
traditions of tribal families in relation to
minor millets and other vanishing food
crops, through opening up marketing av-
enues for such nutritious grains, was
started with support from the Hindustan
Lever Limited. Also, a programme de-
signed to impart value-addition to pri-
mary produce through linkages with the
processing industry was initiated in col-
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laboration with the Central Food Technol-
ogy Research Institute in Mysore and the
Food Links Initiative of the International
Development Research Centre of Canada.
All these projects have as their aim the
promotion of the kind of commercialisa-
tion which will help to stimulate conser-
vation and prevent genetic erosion. Con-
servation and commercialisation can then
become mutually reinforcing rather than
remain antagonistic.

Partnership was also developed with the
University of Bologna in Italy, the oldest
University of Europe, under a programme
sponsored by the Department of Science
and Technology, Government ofIndia and
the Ministry of Foreign Affairs, Govern-
ment of Italy. Under this collaborative
research programme, mapping quantita-
tive trait loci (QTL) in rice, improvement
of nitrogen and water use efficiency and
diversification of cropping systems will
receive attention.

High priority continued to be accorded to
the professional growth of staff members
and scholars. Many of them were enabled
to present their work at national and
international seminars and workshops.
Several senior scientists participated in
policy-related meetings, particularly those
relating to the Convention on Biological
Diversity. Some served as members of
international, national and state level com-
mittees dealing with sustainable develop-
ment and conservation of natural re-
sources. Several scholars are currently
engaged in research leading to the Ph D
degree of Madras and Anna Universities
and Osmania University, Hyderabad.

The work described so far could not have
been accomplished by an autonomous
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non-governmental institution without the
generous support of numerous donors -
individual and institutional, national and
international, governmental and inter-gov-
ernmental. The various Departments of
the Government of Tamil Nadu have
been particularly supportive. Special
thanks go to the Forest Departments of
Tamil Nadu, Andhra Pradesh, Orissa and
West Bengal for their total commitment
and support to the coastal mangrove
wetlands conservation programmes. Their
generous assistance is acknowledged in
the report.

Particular thanks are due to the Trustees
of MSSRF and the eminent persons who
are serving on various Committees for
advice, support and encouragement. The
Auditors, Messrs Brahmayya & Co., and
in particular Mr N Srikrishna, have guided
the Foundation in effedive and proper
financial management for which the Insti-
tution is very grateful.

Dr V Balaji served as the Principal Coor-
dinator of the work relating to the prepa-
ration of this report. Dr Nandhini Iyengar
served as the Consulting Editor.
Mr N Ram and the staff of Frontline
helped to design the cover. Our sincere
thanks are due to all of them.

This report is being released on
29 July 1998 by Dr. Mu Karunanidhi,
the Hon'ble Chief Minister ofTamil Nadu,
on the occasion of the inauguration of the
J R D Tata Ecotechnology Centre Build-
ing and the Women's Biotechnology
Park by H E the President of India,
Shri K R Narayanan. We are grateful to
the Hon'ble Chief Minister for his support
and encouragement right from 1989.
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We would like to record our deep appre-
ciation of the service of Mr A Venkat
whose architectural genius guided the
design of both the buildings of the Foun-
dation. Both the buildings have been con-
structed by Mr M Balasubramani of Metro
Constructions. Our sincere thanks go to
him. and to his staff.

Finally, our thanks go to the various De-
partments of the Government of Tamil
Nadu and of the Chennai City Corpora-
tion for their assistance and support. The
unstinted assistance of all neighbouring
institutions, in particular the Institute of
Mathematical Sciences, the Indian Insti-
tute of Technology, the Central Leather
Research Institute and the Anna and
Madras Universities helped the scientists
and scholars of the Foundation to give of
their best.

We are particularly happy that during
this year the President of India conferred
the Bharat Ratna, the highest honour the
country confers on a civilian, on Dr M S
Subbulakshmi and Shri C Subramaniam.
Dr M S Subbulakshmi blessed us on the
occasion of our moving into our building
in April 1993 with her divine music, while
Shri C Subramaniam has been the major
source of inspiration and encouragement
from the very inception of the Institution.
We offer them our congratulations and
seek their continued guidance.

Looking back over the past 10 years,
the Trustees of MSSRF are happy that
it has been possible to demonstrate
how institutional synergies and partner-
ships with rural women and men can help
to achieve the goals of food, education,
health and work for all much earlier than
is often considered feasible.
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Coastal Systems Research

Nearly 30 percent of India's population live
within 80 km of the shoreline, which extends
to over 7500 km. With the coming into

operation of the U.N. Convention on the Law of the
Sea, the Exclusive Economic Zone (EEZ) available to
India is nearly 2/ 3rd of the land surface. This
programme area strives to link the ecological security
of costal areas with the livelihood security of coastal
communities in a mutually reinforcing manner. A
programme was developed for saving th~ unique
biological treasures of the Gulf of Mannar area for
posterity, with assistance from the Global Environment
Facility (GEF) and UNDP.

101 Coastal Wetlands : Mangrove Conservation and Management 12

102 Conservation and Sustainable Management
of the Gulf of Mannar Marine Biosphere Reserve 24

103 Nuclear and Biotechnological Tools for
Coastal Systems Research 30



Table 1.1 : Hamlets selected for demonstration (Tamil Nadu)
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Sub Programme Area 101

Coastal Wetlands: Man-
grove Conservation and
Management

- traditional fishers
in the mangrove
lagoon

- traditional
fisher community

- SC landless wage
labourers

101.1 Tamil Nadu

Selection of Demonstration Villages

In order to develop replicable models, 3
hamlets each in Pichavaram and Muthupet
areas have been selected in the first phase.
The selected hamlets and the occupation
of the people are listed on Table 1.1.

According to the operations plan, the ac-
tivities were taken up step by step. The
support of the villagers has been mobi-
lised by developing rapport with them.
Participatory Rural Appraisal (PRA) exer-
cises are being conducted to understand
the existing socio-economic situation in
the demonstration hamlets and the per-
ceptions of the local people about their
living standards, livelihood strategies, de-
pendency on mangrove wetland and its
resources. So far, PRA has been com-
pleted in MGR Nagar and Vadakku
Pichavaram. In Killai Fishermen Colony
of Pichavaram and Kovilanthoppu of
Muthupet PRA is going on. '

The major concerns of the residents of
MGR Nagar and Vadakku Pichavaram as
identified by the PRA and community
based issue analysis are listed in Table
1.2.

Kovilanthoppu

Pettai South

Veeran Kcil

Muthupet

12

- traditional fisher
communities

- farmers

- non traditional
fisher communities

Killai Fisher Colony

Vadakku Pichavaram

M.G.R. Nagar

Pichavaram

During the past two years, as envisaged
in the Project Operations Plan, causes for
the degradation of the mangroves and the
potential for restoration in the six sites in
the States of Tamil Nadu, Andhra Pradesh
and Orissa have been identified through
detailed surveys and studies. The activi-
ties carried out in each State, during the
year under report, are detailed below.

With the objective of enhancing national
capacity and national action in the con-
servation and sustainable management of
coastal mangrove wetlands, a project was
launched by the Foundation in the year
1996. It is being financed by India-Canada
Environment Facility for a period of 5
years and is operating in the East Coast
of India in the States of Tamil Nadu,
Andhra Pradesh, Orissa and West Ben-
gal.
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Table 1.2 : Major concerns identified by PRA

MGR Nagar

- lack of community certificate

- lack of crafts and gear for fishing

- flooding of the hamlet

- indebtedness

- lack of firewood resources

- lack of Balwadi

- lack of legal entitlement for fishing

- degradation of the mangrove wetland

- lack of leisure, multiple roles and unlimited drudg-
ery for women

In order to develop indicators for the
monitoring and evaluation of the projects
as well as to statistically analyse the data
on the socio-economic conditions of the
people, baseline surveys, covering 100%
of the households, are being conducted in
the demonstration villages.

Group formation and baseline surveys
have been completed in Vadakku
Pichavaram. A General Body including
one male and one female member of each
family has been consitituted. This Gen-
eral Body has elected the Executive Com-
mittee which has a President, Vice-Presi-
dent, Secretary, Treasurer and executive
members.

Formation of women's groups in the dem-
onstration villages, to empower them eco-
nomically and to provide micro credit,
has been facilitated. In Vadakku Pichava-
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Vadakku Pichavaram

- rapidly declining income from crop lands due to
soil fatigue and pests problems

- uncertain income generation opportunities

- poor livestock management system

- indebtedness

- lack of permission to graze cattle and goats in
mangroves

- lack of social and economic empowerment to
women

ram hamlet 3 groups have been formed
and these groups have already saved a
total amount ofRs.18,000. In MGR Nagar
also 2 groups have already been formed
and the total saving is RS.6000/-.

Biophysical Survey

Both in the Pichavaram and Muthupet
mangroves biophysical survey was con-
ducted with the objective of identifying
physical causes for degradation and tech-
niques for intervention to improve the
biophysical conditions of the degraded
areas. In both the mangrove wetlands
this survey has been completed. The stud- .
ies indicate that structural changes in the
mangrov~ wetlands due to past manage-
ment practices such as clear felling, re-
duction in the freshwater flow and reduc-
tion in the tidal water inflow are the main
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causes for the degradation. These results
are more or less similar to the observa-
tions made during the implementation of
a small project earlier.

Geomorphological, Hydrological and
Sedimentological Research

Research is being done on these aspects
for restoration of the mangroves and for
evolving a long-term management plan.
Physical processes of the ocean result in
the formation of sand bars near the mouth
of the estuaries. They in turn reduce the
inflow of tidal water into the mangroves,
thereby creating unfavourable conditions
for fish production as well as for the
sustenance of the mangrove forest. To
establish the causes for bar formation
near the mouth of the estuary and also to
identify the interventions that are neces-
sary to keep it open, wave energy analy-
sis was carried out for the Pichavaram
coast, which has a well marked sand bar.
Hydrodynamic parameters like tidal vari-
ation and current velocities were also
measured at selected stations during both
the monsoon and non-monsoon seasons
and these .parameters are to be used in
the design: and construction of canals for
facilitating tidal flushing in thea,reas cho-
sen for restoration. Models are also being
developed to simulate the tidal circula-
tion in the mangrove swa.mp and to pre-
pare a long term management plan. Pa-
rameters like salinity and temperature
variations in the estuarine waters were
also measured and mapped for the man-
grove sites at Tamil Nadu. Similar stud-
ies will be undertaken for the sites at
Andhra Pradesh and Orissa
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Training and Human Resource Develop-
ment

During the year the following training
programmes were conducted for the
stakeholders :

1. Participatory Rural Appraisal - for the
members of the local NGOs, namely
Environmental Conservation Society,
Muthupet; Village Welfare Society,
Muthupet; Centre for Peace Action,
Pichavaram. Both theoretical orienta-
tion and field training were given with
the help of Krishi Vigyan Kendra,
Gandhigram Rural University.

2. Mangrove ecology and restoration tech-
niques for:

• Members of the local NGO, namely,
Foundation for Ecological Research
Advocacy and Learning, Pondicherry
(This NGO is working with the Depart-
ment of Agriculture, Government of
Pondicherry in reviving the mangroves
of Karaikal region)

• A batch of trainees led by Assistant
Conservator of Forests, Forest Officers
Training College, Coimbatore

~
• Forest Department staff of the Coringa
Wildlife Sanctuary, Andhra Pradesh

3. Microplanning - for the field staff of
the Pichavaram Forest Range, Tamil
Nadu Forest Department.

To improve activities related"to training
and human resources development, mate-
rials and manuals on mangrove ecology,
mangrove restoration and participatory
techniques are being prepared.



101.2Andhra Pradesh

Orientation and Preparation Workshops
for the Stakeholders

On the basis of the information collected
through Rapid Rural Appraisal, orienta-
tion and preparatory workshops were
conducted for the following participants:

• Traditional and local leaders

• Rural Development and Panchayat
Leaders

• Field staff of the Forest Department

• Staff of Fisheries Department

• Local NGOs

• School children

In these workshops and awareness pro-
grammes, the project was introduced to
the participants in detail and the ap-
proach which has been developed for the
implementation of the project was ex-
plained.

Apart from the above stakeholders,
NABARD, Women and Children Welfare
Officer, Rural Development MandaI Rev-
enue Officer, various functionaries in the
Panchayat Raj system and teachers in the
local schools participated in the Land
Based Alternatives activities and aware-
ness programmes.

Awareness and Sensitisation

Godavari mangroves : A 16 mm film on
cyclone damages in AP during 1977 and
on the precautions to be taken during a
cyclone was projected on International
Nature Disaster Reduction day. More than
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50 people participated in this meeting
held at MSSRF Office with the help of
Public Relations Office, Kakinada.

Krishna mangroves: A 16 mm film was
projected in Deenadayalpuram (one of the
demonstration hamlets) on environmen-
tal issues (f9rest) and alternate income
generation -activities, with the help of
District Publi'c Relations Office
Machilipatnam. During the PRA e~ercis~
the school children of Deendayalpuram
staged a play on the importance of man-
groves for mankind.

Selection of Demonstration Villages

In brder to focus the efforts to develop
replicable models 3 villages in Godavari
and 2 villages in Krishaa districts have
been selected in the first phase to demon-
strate the possibilities and pote~tial of
Participatory Management System for
mangroves. The following criteria were
used in the selection of demonstration
villages : the village should

• have a large mangrove user community

• be socially and economically backward

• be willing to play an active role in
mangrove conservation and manage-
ment

• be willing to actively cooperate with
the Forest Department

• be acceptable to the Forest Depart-
ment

Other criteria such as proximity to man-
groves and the presence of degraded
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areas nearby, were also considered. Dur-
ing the selection of the demonstration
.~amlets, several informal meetings were
held with the Forest Department, tradi-
tionalleaders, village leaders, women and
members of the various sections such as

Activities in the Demonstration Villages

In all the selected hamlets support for
the. project has been mobilised by re-
peated interaction and group discussions
.with various sections of the people.

1

Godavari

Table 1.3 : Villages selected for demonstration

Krishna

Metlapalam

Dindu

Bhairavalanka

- Fisheriolk & Farmers

- Fisheriolk

- Farmers & Fisheriolk

Deenadayalpuram

Nakshatranagar

- Farmers & Fisheriolk

- Fisherfolk

rich, poor and landless people. During
these meetings details about the project
and its approa~h were explained in detail.
The demonstration villages selected in
the Godavari and Krishna districts are
listed in Table 1.3.

Major concerns and Elements for Micro-
planning

The major concerns of the residents of
the demonstration villages are listed in
Table 1.4.

Table 1.4 : Major concerns in the demonstration villages

Metlapalem

- Drinking water

- Grazing

Dindu

- No cyclone shelter

- Water problem

- No medical facilities

16

Bhairavalanka

- No school

- No medical facilities
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Figure 1.1 : IRS LISS-III False Colour Composite imagery of Krishna Delta
shows the geomorphology and distribution of mangroves. Red colour indicates
healthy mangrove areas and the grey/dark grey areas are degraded mangrove
areas and mud flats.

17
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Table 1.5 Results of the surveys

Region Total no. of
forest blocks
covered for
vegetation
survey

Total area % of
covered barren
(ha) area

Healthy Degraded Restorable Prawn
mangroves mangroves area (ha) farming encr-

oachment
area (ha)

Bhitarka- 11
njka

Mahanadi 11

6986.12

6559.81

10-60 % 60-95 %

15-85% 40-80 %

5-30%

20-60%

621

635 1898.24

Table 1.6 Factors responsible for degradation of mangroves

Area

Primary factors

Secondary factors

Bhitarkanika

- encroachment for agriculture

- collection of fuelwood

- collection of construction materials

- encroachment for aquaculture

- colonisation by terestrial vegetation

- bank erosion

- bunding of creeks

- damage by pest attack

- indiscriminate fishing

20

Mahanadi

- encroachment for agriculture

- encroachment for aquaculture

- collection of fuelwood

- bunding creeks

- grazing

- colonisation by terrestrial
vegetation

- bank erosion

- timber collection

- indiscriminate fiShing

- silting of river mouth



Project activities

RRA was undertaken in 71 villages of
Bhitarkanika and 20 villages ofMahanadi
delta mangroves *. A format was de-
signed to collect data for the survey.
Several aspects like demography, infra-
structure, occupation, income level, health,
mangrove dependency and perceptions on
mangrove forests were collected in detail
for every village. The mangrove village
interface aspect was tabulated and value
indexing done to give a clear picture of
the mangrove dependency by local com-
munities (Table 1.7).

Coastal Systems Research

Index values are assigned as per the
degree of degradation caused by the use
of mangroves. The higher the index value,
the greater the degradation caused.

Demonstration villages were identified in
both the sites after visiting most of the
villages in the area, holding discussions
with the villagers, observing the situation
and discussing with local Forest Depart-
ment staff.

The four demonstration villages that have
been selected are Kendarapatia, Kharanasi
(Mahanadi-A), Santubi and Kajalpatia
(Mahanadi- B).

Table 1.7 : Mangrove dependency of villages

Area

Total No. of villages
covered under PRA

Mangrove dependency
Index value

Bhitarkanika

71

Mahanadi

20

11

2 3

1+2 11

1+2+3 25

2+3 4

1+3 4

No use 13

o

2

15

2

o

o

degradation due to use as firewood, construction and thatching material

2 degradation caused by grazing and timber harvesting

3 degradation caused by encroachment for agriculture and settlements

* Site map given in Figure 1.3
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Figure 1.3 : Mangrove areas in the Mahanadhi Delta.
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Rapport building and confidence creation
was done through several visits to the
demonstration villages, informal meetings
with tlie villagers, conducting competi-
tions in schools and discussions with Gov-
ernment officials.

PRA was conducted in one of the demon-
stration villages (Kendarapatia). The help
of Environmental Research and Action
(ERA, Bhubaneshwar) was taken to train
the field staff and to help in conducting
PRA.

Important issues/concerns that were high-
lighted during the PRA are as follows :

• Faulty alignment of embankment

• Saline water intrusion into agriculture
land

• Lack of irrigation facility

• Inadequate educational facility in the
village

• Adequate fuel wood not available

• Strained relationship with Forest De-
partment field staff

• Damage to mangroves due to grazing
by cattle of nearby villages

• High dependency of villagers on man-
grove areas adjoining the village

•. Lack of health facility

• Lack of Government support for village
development activities

Immediately after PRA, the villagers were
sensitised to the advantages of a unified
effort in the village to tackle the issues
identified during PRA. Afterwards, the
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villagers discussed these issues and ar-
rived at the idea of group formations. The
project field staff, after learning of this
initiative from the community, discussed
at length some successful case studies of
groups taking up natural resource
management and told them that for any
group to succeed, the following are neces-
sary:

• An agenda

• Norms for operation

• Accountability/co-operation ofmembers.

The villagers finalised group composition
and norms of functioning and selected
leaders. It was decided to have three
groups in the village, one men's group,
one women's group and one representa-
tive group of men and women. The vil-
lage has 38 households and one man and
one woman from each household joined
the respective groups.

Baseline survey was undertaken with 100%
sampling in Kendarapatia village using a
standard format that was developed by
the core team of the project. The data
collected on various aspects of the village
(quantitative as well as qualitative) are
being analysed .

The fishing operation in Bhitarkanika area
was analysed. 43 villages were found to
be engaged in subsistence fishing and 20
villages in commercial fishing (out of 331
village habitations inside the sanctuary).
The crafts and gear used in this area are
mostly traditional and local variations of
nets are seen. Barricade fishing was found
to be most damaging to the mangroves as
it uses 150-200 mangrove poles, used as
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net-fix, near stream banks, resulting in
much trampling of young saplings, soil
slush etc. Apart from this, use of nets
with lower mesh size and fishing in banned
areas also create problems. 36 varieties
of commercially important fish/prawn spe-
cies are found in this area.

101.4 West Bengal

Mangroves are a part of the Sundarbans
Biosphere Reserve. West Bengal Forest
Department has already introduced JFM
system in those mangroves not covered
by Sanctuaries and National Parks. How-
ever some project interventions may still
be needed to strengthen restoration ac-
tivities and the management system for
these mangroves. A brief reconnaissance
study was undertaken in the Sunderbans
to get an idea of the status of mangroves.
Work plan is to be prepared following
which further activities will be under-
taken.

Sub Programme Area 102

Conservation and Sustain-
able Management of the
Gulf of Mannar Marine
Biosphere Reserve

102.1 Gulf of Mannar Biosphere Re-
serve - Current Status

This Biosphere Reserve (BR) is one of the
six "threatened protected areas" studied
by the Foundation and collaborators in
1994. Based on these studies, the Foun-
dation approached the Global Environ-
ment Facility (GEF) for possible support in
conserving the biodiversity of this site. The
site being assessed as one worthy of in-
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ternational support, the GEF offered to
support a project for the preparation of
plans for strengthening the management
of the Gulf of Mannar BR. This project is
implemented on behalf of the Union Min-
istry ofEnvironment and Forests, with the
support of the UNDP. The prepar.ation
phase lasting 10 months ends in August
1998.

102.2 Gulf of Mannar- A Biological
Paradise

The Gulf of Mannar, with 3600 species of
plants and animals, is one of the biologi-
cally richest coastal regions in all.of main-
land India.

The Krusadai Island, one of the 21 islands
of the Reserve, besides harbouring unique
endemic living fossil, Balanoglossus (Pty-
chodera fluvaJ that links vertebrates and
invertebrates, also possesses representa-
tives of every animal phyla known (except
amphibians).

Besides coral, the Reserve is also rich in
sea grasses and has the highest concen-
tration of sea grass species along India's
7500 km coastline. The presence of exten-
sive stretches of sea grass meadows makes
the Gulf of Mannar unique in the region
as they serve as the last refuge of the
globally endangered marine mammal
dugong (Dugong dugongJ. This area is
also unique in harbouring all the 5 species
of marine turtles. The reserve has exten-
sive and diverse collections of crusta-
ceans, echinoderms, molluscs, gastropods
and fish.

Owing to the presence of diverse ecosys ..
terns such as coral reefs, sea grasses and
mangroves, each complementing the other



and thus creating a complex dynamic sys-
tem, the Gulf is one ofthe highly produc-
tive areas with an estimated average
benthic gross production of 7.3g C/m2 per
day. Phytoplankton production in surface
waters is 89-91 g C/m3 per year.

The Gulfs biological significance and pro-
ductivity have a direct bearing on the eco-
nomic significance of the area as 20% of
the marine fish production of Tamil Nadu
is obtained from the Gulf of Mannar and
the production of 14 tonnes per km2 from
the Gulf of Mannar is much higher than
the national average of 9 tonnes per km2•

102.3Methodology

In this project preparation exercise,
stakeholder participation has been re-
tained as the key element. Different stake-
holders, such as the Government depart-
ments, Scientific research institutions,
local community-based organisations and
the industries, participated in the project
preparation programme through several
consultations and workshops. Besides
these, a task force to coordinate scientific
and technical inputs and a steering com-
mittee comprising secretaries of relevant
government departments and NGOs have
been functional. Three NGOs, the Shaktha
Society for Women, the Sucheta Kripalani
Rural Development Trust and the Cheva-
lier Roche Victoria Memorial Society car-
ried out Rapid Rural Appraisals of the
perception of local communities of the
degradation of the Gulf BR and new op-
portunities available for improving their
livelihoods while reducing dependence on
the BR. The Society for Social Forestry
R&D carried out a survey to assess the
socio-economic conditions and degree of
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dependence of human communities on the
resources of the Gulf BR.

Two international consultants advised the
project on coastal conservation and incre-
mental cost calculations. Prof. Graeme
Kelleher, former chairman of the Great
Barrier Reef Authority, Australia, served
as the coastal conservation advisor.
Dr.Jeffery Griffin gave a framework for
the calculation of incremental costs of
activities designed to strengthen the man-
agement of the Gulf BR. Ms.Jennifer
Nichol served as the eco-tourism advisor
and developed a framework for creating
opportunities for eco-tourism in the Gulf
region.

102.4 Threats

Extensive consultations with various
stakeholder groups and analysis of data
reveals the existence of the following
threats:

• The conflict between artisanal fishing
and commercial fisheries has resulted
in the operation of trawlers very near
the reef areas. This has led to large-
scale exploitation of the basic stock,
which has declined in significant meas-
ure. Over-fishing of holothuria has re-
sulted in significant reduction of H.
scabra, H. spini{era and H. atra and
soon these species may become endan-
gered.

• Large scale extraction of sea weed such
as Gracilaria, Turbinaria, Sargassum
and Gelidiella, to the extent of about
5000-7000 tonnes (dry we}ght) per
year, has resulted in the removal of
the base for the attachment of many
species.
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• Indiscriminate use of reefs since the
'sixties, at an estimated rate of 250 m3

per day (for use as a source of calcium
carbonate for building material) has led
to reduction in reef areas in the south-
ern part of the BR.

• Rapid industrialisation and consequent
pollution from the factories and power
plants situated along the BR shoreline
have led to serious degradation of the
area.

These threats to biodiversity are com-
pounded by the prevalence of poverty
among the communities settled around the
reserve. Lack of basic amenities, result-
ing in civic pollution and the lack of
alternative livelihood opportunities, tend
to put further stress on the resources of
the BR.

102.5 Action Plan

The action plan proposed is based, to a
considerable extent, on the following state-
ments of Prof.G.Kelleher:

• The Gulf of Mannar is a unique ecosys-
tem. There are richer areas in terms of
biodiversity in some relatively remote
island groups (such as the Maldives
and the Andaman and Nicobar Islands).
However, these are very different eco-
systems and Gulf of Mannar Biosphere
Reserve represents probably the best
opportunity to protect a significant area
containing habitats that are centres of
biodiversity adjacent to the sub-conti-
nent.

• The rate of degradation of the Gulf
ecosystem recorded orally and in lit-

erature suggests that this project is
almost certainly the last hope that such
species will survive in the gulf.

• "Integration" is the key to the success-
ful operation of the management plan
proposed. It applies at all levels and in
all contexts - ecological, economic, so-
cial, scientific and administrative. The
resource base degradation is sought to
be arrested through the integrated use
and management of both the biophysi-
cal resources of the Reserves and the
human resources.

Setting up an Effective Regime of Coastal
Fisheries

The project will enable local stakeholders
to develop more effective, traditional-style
common property management regimes
for what is known as an "open access"
resource.

Developing Eco-preneurs: Provision of
Alternative Livelihood / Income Options

Consultations with local stakeholders have
revealed a ready willingness to abandon
non-sustainable (and illegal) exploitation
activities (coral mining, sea weed har-
vesting) if only alternatives were avail-
able. The project will assist in overcoming
barriers to technology transfer and the
existing expertise will be used in a con-
sultative manner with local societies to
develop the most appropriate options for
eco-job creation. The project will enable
local stakeholders to become eco-preneurs
by providing them with technical and busi-
ness development assistance. Women will
be a particular focus of this component of
the project.
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Public Awareness

Project efforts will focus on imparting
conservation values to communities, to
alert them to the long-term welfare im-
plications of biodiversity loss and ecologi-
cally exploitative development. A sophis-
ticated, yet technologically and culturally
appropriate, approach will be developed
involving cultural leaders from this area.

Targeted Research, Monitoring and Evalu-
ation (water quality, species, critical habi-
tats, catch level)

One of the most important outputs/com-
ponents of this project will be the estab-
lishment of a systematic, low-input,
focussed monitoring and evaluation pro-
gramme to support the conservation of
biodiversity within the Biosphere Reserve.
A programme will be developed utilising
the capacities of existing institutions in a
coordinated, systematic manner.

Low-input Enforcement Programme

The project will apply multi-level strategy
to the development of an effective en-
forcement programme within the Bio-
sphere Reserve. Any enforcement pro-
gramme that is to be sustainable will
need to rely heavily upon the develop-
ment of "self-enforcement" mechanisms.
While we have sufficient laws and policies
governing the conservation and use of
natural resources, there are some gaps in
the legal arena that will be filled by the
project to strengthen the enforcement
capacity of existing institutions.

102.6 Management System

It is proposed to establish an integrated
management programme for the Gulf of
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Mannar Marine Biosphere Reserve. More
specifically, the new structure is of a
"low-input" design that relies on the
guidance of ali overall Biosphere Reserve
Trust comprising leading members of key
stake-holder groups. The Trust will serve
as the main "integrating mechanism" for
discussing the multi-sectoral issues facing
the Gulf. A strategic, targeted, monito-
ring and evaluation programme will pro-
vide decision-makers with the necessary
support to take informed decisions. In
addition, local communities will also play
a key role with a new management pro-
gramme being developed in a participa-
tory manner and the new enforcement
mechanisms being designed from the per-
spective of local stakeholders so as to
make them as "self-enforcing" as possible.
Public awareness will be taken seriously
and a sophisticated, though technologi-
cally appropriate campaign, will be
mounted to inform local people about
the significance of the area in which they
live.

Close collaboration will be the norm among
the Fisheries Department, the Forestry
Department, and local communities in on-
the-groun? management of the BR. The
Fisheries Department will take a more
proactive role in managing the fishery on
a sustainable basis. Community-level or-
ganizations will be strengthened as part
of a programme to develop a partnership
between community-level fishing societies
and the Fisheries Department. The Pollu-
tion Control Board will work closely with
the Trust and the Fisheries and Forestry
Departments to ensure a dynamic, ongo-
ing monitoring and evaluation program-
me for water quality in the Biosphere
Reserve.
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In each of the selected villages located
around the Biosphere, the community
representative body called Village Marine
Conservation Council (VMCC) will be es-
tablished, which will be the micro-level
planning and execution body for the
project activities. The VMCC will also be
responsible for resource regulation, ben-
efit sharing, operation of micro-credit and
community development activities.

Thus the proposed project involves a con-
ceptual shift from biodiversity conserva-
tion to community focussed :i3iodiversity
management, respect for cultural and
social diversities and the need for secu-
rity of livelihoods.

Sub Programme Area 103

Nuclear and Biotechno-
logical Tools for Coastal
Systems Research

The coastal ecosystem suffers from the
absence of integrated attention to conser-
vation and development. Since these re-
gions form a vital link between the ter-
restrial and aquatic ecosystems, their
preservation is essential to maintain eco-
logical balance and biodiversity. Despite
their ecological and economic significance,
the effect of current unsustainable re-
source use practices, evident both in the
inland and coastal areas, have led to ad-
verse anthropogenic pressures on the
coastal ecosystem. Increasing soil erosion
and water pollution, caused by intensive
farming practices in the inland areas and
transported through the river and canal
systems, adversely affect the coastal sys-
tem. Moreover, the sea water intrusion
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,and attendant soil and water quality prob-
lems caused by ground' water depletion
have already started threatening the
sustainability of the agricultural system
in the Saurashtra region of Gujarat and
Tanjavur region of Tamil Nadu. At the
same time it is anticipated that by the
year 2000, the human population living
within 60 km of the shoreline will in-
crease over 30 percent. Many of the
world's poor are crowded in coastal areas
and coastal resources are vital for their
livelihood security. Above all the pros-
pects of sea level rise, expected to be in
the order of 8-29 cm due to global warm-
ing by 2025, necessitates concrete steps
and immediate measures to ensure the
sustainable management of the coastal
agriecosystem.

Potential rise in the sea level due to
global warming and other associated prob-
lems of increasing soil salinity and de-
creasing productivity in the coastal areas,
are indeed a matter of concern to the
Department ofAtomic Energy (DAE) since
a number of nuclear power plants of DAE
are located in the coastal areas. Scien-
tists at the Bhabha Atomic Research Cen-
tre (BARC) have used nuclear technology
over the years in producing and develop-
ing certain crop varieties, through in-
duced physical mutagenesis and biotech-
nological approaches. It is in this context
that a joint programme has been initiated
during the year for active collaboration
between BARC and MSSRF to focus on
an integrated R&D programme designed
to strengthen the livelihood security of
coastal families on an ecologically sustain-
able basis. It is, therefore, hoped that
DAE's support to MSSRF and BARC's
involvement in chosen areas, through in-



teraction with Biosciences and isotope
groups of BARe and the participatory
research approaches of MSSRF, will be
highly rewarding. This partnership will
help to enhance the scientific excellence
and social relevance of projects designed
to integrate conservation and developme-
nt in a symbiotic manner in coastal areas.

This research programme would endeav-
our to evolve a practical methodology for
arresting natural resources degradation
and alleviating rural poverty. The empha-
sis of the joint research project would
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be to evolve varieties of crops with greater
tolerance to salinity, enhancement of soil
fertility and crop productivity while
emphasising on the reclamation of &aline
soil along the coastal areas. It also in-
tends to use radiotrar.er technology for
monitoring the water quality parameters
in the coastal aquifer. In addition, the
project will lay emphasis on the populari-
sation and demonstration of the improved
pulse crop varieties utilising the grass
root level farmers' organisations such
as seed villages developed by the
Foundation(SPA 301 in this report).



Programme Area 200

-
Biodiversity and Biotechnology

__ II

Biodiversity is the feedstock of biotechnological enter-
prises. The aim o{this programme area is to strengthen
and revitalise the biodiversity conservation continuum,

and develop partnership models which can help to achieve the
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Sub Programme Area 201

Conservation Traditions:
Chronicling and Revitalisa-
tion

The traditional knowledge painstakingly
acquired by tribal people over millennia
through observation, experimentation,
inference and inheritance has largely re-
mained with them as "a hidden treasure".
It is now likely to be lost as developmen-
tal activities near tribal areas are de-
stroying their home and their way of life.
It is therefore essential that the tradi-
tional knowledge of tribal people on utili-
zation and conservation be documented
for present and future use.

The main objectives of the programme
are:

• to study the tribal-nature relationship
in judicious utilization of biological re-
sources

• to study and document the ethnob-
otanical prudence of tribal communi-
ties and to prepare an inventory of
plant species used for food, fodder,
fiber, medicine, etc.

• to study the conservation strategies
adopted by the tribal communities to
sustainably utilize biological resources
for their sustenance

• to study traditional agricultural prac-
tices and the role of tribal women and
men in the conservation of genetic
material oftraditional cultivars and wild
genetic resources
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• harmonising conservation and commer-
cialization by creating an economic stake
in conservation through symbiotic so-
cial contracts between the conservers
and public and private sector industry

To work towards these objectives and to
integrate all the ongoing activities in this
area, a Technical Resource Centre for
Implementation of the Equity Provisions
of the Convention on Biological Diversity
was constituted (SPA 205).

Based on the experience gained so far,
activities in selected tribal areas in Tamil
Nadu (Kolli Hills), Kerala (Wayanad) and
Orissa were continued.

201.1 Chronicling of Conservation
Practices in Kolli Hills

The project analysed the changes taking
place in conservation practices, vis-a.-vis
the socio-economic changes, using anthro-
pological tools. The framework which has
evolved from this study, has become the
guideline for the various development
projects of the Foundation at Kolli Hills.

Using the methods ofparlicipatory obser-
vation, interviews and discussion, a team
of social and agricultural scientists stud-
ied the cognitive world of Kolli Hills. For
interpretative model, the study analyzed
the indigenous knowledge of environmen-
tal phenomena, technical theory and as-
sociated practice. The interpretations
were discussed with the community and
their opinions were sought. The cognitive
model emerged from the historical devel-
opment as perceived by the community,
myths, folklore and folksongs. The inter-
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pretation was carried out using second-
ary data such as historical and archaeo-
logical evidences, reflections in Tamil
literature and other research materials.

lent in Kolli Hills. It studied the
agrobiodiversity vis-a.-vis the socio-cul-
tural background and identified conserva-
tion as an important survival strategy.

Table 2.1 : Ecosystems, manipulation and resource status: three-phased model

Ecosystems Status Manipulation Resource Status Activities

Pristine Subordinate Appropriation with All resources Food-collection
ecosystem minimal manipulation undomesticated hunting, fishing

Partially altered Subordinate Periodic Partial domestica- Fixed field agriculture,
ecosystems manipulation tion of resources horticulture, shifting

cultivation. Elemen-
tary animal husbandry

Artificial Dominant Only maintained Almost total All advanced
ecosystems through constant domestication cultivation,

human intervention of food resources industrialism

The project made an attempt to study the
issues of biodiversity and conservation in
an historical perspective through a three-
phased model (Table 2.1).

The history of Kolli Hills shows that prior
to Malayalis, Vedars or Vettuvars (hunt-
ers) were the predominant group in the
region. The invasion and the settlement
by Malayalis is a crucial point in the
ecological history ofKolli Hills, after which
the pristine ecosystem must have changed
to partially altered ecosystems. Malayalis
brought agriculture to Kolli Hills, which
led to periodic manipulation with partial
domestication of resources.

The project chronicled the various con-
servation practices of the Malayalis. It
focussed specifically on minor millets and
identified the various land races preva-
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According to the study, any measure to
strengthen biodiversity in Kolli Hills
should focus on the economic stake in
conservation rather than on the cultural
or ideological principles. Using this frame-
work the Foundation has launched two
projects, which are attempting to develop
models for creating an economic stake in
conservation (details in SPA 206 and SPA
303 in this Report).

201.2 Saving Endangered Plant Spe-
cies and Chronicling Conservation
Traditions in Wayanad,Kerala
The Community Agrobiodiversity Centre,
Wayanad, has been concentrating largely
on reviving the agrobiodiversity conserva-
tion traditions in a village panchayat
named Kottathara. The Centre is involv-
ing people from all walks of life like
NGOs, activists, school children, village



youth, popular entertainers and other
leaders in the movement of conservation
and better management of biodiversity.
This year importance was given to using
the formal education system, comprising
both school children and teachers, to in-
crease awareness about biodiversity. Rep-
resentatives of rural communities partici-
pated in all the activities, imparting train-
ing in identification and utilization ofplant
species, and helped them to understand
and appreciate the value of biological re-
sources, especially that of medicinal and
little known nutritious species. The local
youth were made aware of the need for
conservation and sustainable utilization
of biological diversity for their overall and
personal development. The project "Field
Verification, Demonstration and Training
in the use of Medicinal Plants" was com-
pleted successfully during the year. Un-
der this Project ten medicinal plant spe-
cies have been studied in detail at the
field level and their usage documented in
the local health care system (Table 2.2).
Farmers and housewives were encour-
aged to domesticate some of these spe-
cies.

Major Achievements

1. A minimum of 300 people were in-
volved in various activities of the Cen-
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tre and were trained in the conserva-
tion of agrobiodiversity, including me-
dicinal plants.

2. A green health kit of four plants, along
with the know-how of their cultivation
and uses, was distributed to a large
number of people in the district and in
adjoining regions.

3. The Agrobiodiversity Conservation
Corps continued their conservation and
revitalization efforts. The selected
youth and scientists of the Foundation
have together formed an Agrobiodive-
rsity Conservation Team (ABCT) to
provide an ethno-agriculture driven
farm extension service to the farm
families. This team is helping the peo-
ple to formulate practical modalities in
revitalizing the conservation traditions.

A collection of native varieties of pepper
is being maintained in CABC's farm. The
important ones are Ayimpirian,
Karimkotta, Karimunda, Kalluvalli,
Cherukodi, Uthirankotta, Kuthiravali,
Arakkulam munda and Valankotta. Lo-
cal banana varieties have also been col-
lected and maintained. A Community
Vegetable Garden has been developed in
the farm by using traditional seed varie-
ties collected from the farmers.

Table 2.2 : Species selected for the study on medicinal plants

Species

Adhatoda
beddomei

Aristolochia
indica

Family TaxonomicDescription

.'Acanthaceae ' Evergreen shrubs; leaves lanceate.
Flowers white in axillary heads. Fruit
a c1avoid capsule. Seeds compressed.

Aristolochiac~ae Twiners with long slightly tuberous
roots. Leaves simple, alternate,
lanceate. Flowers greenish purple in
axillary cymes; perianth pitcher shaped.
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Distribution

Endemic to South
Travancore.

India, Sri Lanka,
Nepal and Bangla-
desh
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Table 2.2. contd ...

Centel/a asiatica Apiaceae

Name

Bacopa
monnieri

Baliospermum
solanifolium

Family TaxonomicDescription

Scrophulariaceae Succulent herbs; rooting at nodes.
Leaves simple, opposite, obovate-
oblong. Flowers pale violet, axillary,
solitary, stamens included; ovules
many on axile placenta.

Euphorbiaceae Undershrubs. Leaves oblong-
lanceate. Flowers monecious, pale
yellow. The fruit is a 3-lobed capsule
with mottled seeds and oily
endosperm.

Runners. Leaves orbicular; clustered
on a short shoot at each node.
Flowers small, cream coloured.

Distribution

Paleotropical

India, Sri Lanka

Throughout India
and Sri Lanka

Acarus calamus Araceae

Datura metel Solanaceae

Rhaphidophora Araceae
pertusa

Nilgirianthus
ciliatus

'Justicia
.gendarussa

Acanthaceae

Acanthaceae

Gregarious shrubs. Leaves -simple,
opposite, elliptic-acuminate,
crenulate. Flowers pale rose in
short spikes; corolla base cylindric, upper
part campanulate, spreading; stamens
didynamous; ovary 2 celled with 2
ovules in each; capsule clavate.

Shrubs. Leaves oblong lanceolate,
gradually tapering at both ends;
spikes terminal; lanceolate; Stamens
2, Ovary 2 mm. Style puberulous.

Herbs. Rhizome aromatic. Spathe leaf
like. Flowers densely arranged.on the
spadix. Ovary with stigma sessile,
punctate; fruiting very rare.

Large Climbers. Leaves distichous;
petioles with a withering sheath.
Lamina ovate to sub orbicular-acute,
unequal sided, simple to perforate to
pinnately lobed. Spathe convolute,
oblong, acuminate, spadix shortly
stipitate.

Subshrubs. Leaves long elliptic to
angulate, base unequally truncate,
margin frequently lobed, rarely entire.
Flowers pale purple or white; Fruits
with blunt spines.
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Common in Western
Ghats in evergreen
forests upto 4000
feet.

Sri Lanka, India,
Malaysia, China and
Philippines.

Tropics

South India and
Sri Lanka.

Mexico to South
America, West
Indies; North Africa
and India.



Saving Endangered Plant Species

A survey of threatened and endangered
plant species is being conducted. About
31 endangered species of flowering plants
are reported from the Wayanad region
(Table 2.3). Threatened species like
Syzygium travancoricum, Ceropegia
elegans, Salacia beddomei, Humboldtia
brunonis, Ochlandra beddomei, Vigna
vexillata, Capparis rheedii,Cynometra
travancorica and Aristolochia tagala,
were collected during the year. For the
first time Syzygium travancoricum has
been collected in fruits. Wayanad is the
only record for its fruiting ever since it
was collected by Bourdillon in 1896 from
Kulathupuzha. Four populations of this
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species were identified in and around the
heart of Kalpetta town, Wayanad. Dur-
ing earlier studies this species had been
located in Tamil Nadu at Gudalur and in
five localities in Kerala-Kodumon (Patha-
namthitta Dt.), Asramam and Kulathu-
puzha (Kollam) and from a few sacred
groves of Kannur and Tellicherry. This is
the first report of this species from a new
locality - Wayanad district. This study
emphasises the need for intensive field
studies to learn the correct distribution
of all the known threatened species. Many
other interesting plant species have been
collected and maintained live at the CABC
farm. Several protected species and their
sites were identified and their related
value and motivation studied.

Table 2.3 The endangered flowering plants found in Wayanad

. BotanicalName Family

Meteoromyrtus wynaadensis Myrtaceae

Sonerila wynaadensis Melastomaceae

Hedyotis wynaadensis Rubiaceae

Impatiens dendricola Balsaminaceae

Aglaia canarensis Meliaceae

Salacia beddomei Hippocrateriaceae

Humboldtia laurifolia Caesalpininaceae

Memecylon lawsoni M~mecylaceae

Lagerstroemia thomsonii Lythraceae

Hedyotis stocksii Rubiaceae

Ixora lawsoni Rubiaceae
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Table 2.3. contd ...

Botanical Name

Ixora monticola

Dphiorrhiza micrantha

Centrantherum mayurii

Senecio kundaicus

Symplocos candolleana

Brachystelma rangacharii

Dianthus beddomei

Adenosma malabaricum

Stenosiphonium setosum

Premna glaberrima

Pleetranthus .rivularis

, Hydrobryum jhonsonii

Litsea mysorensis

Acampe congesta

Cirrhopetalum aiireum

Dendrobium haemogJossum

Ipsea malabariea

Peristylus brachyphyllus

Arisaema auriculata

Ochalandra beddomei

A survey of threatened and endangered
plant species in the district is under way
with the help of the youth. Species like
Osmunda regal is, Kammettia caryophyll-
ata, Myristica malabarica, Coscinium fen-
estratum, Lagenandra meeboldii, Quisq-
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Family

Rubiaceae

Rubiaceae

Asteraceae

Asteraceae

Symplocaceae

Asclepiadaceae

Asclepiadaceae

Scrophulariaceae

Acanthaceae

Verbenaceae

Lamiaceae

Podostemaceae

Lauraceae

Orchidaceae

Orchidaceae

Orchidaceae

Orchidaceae

Orchidaceae

Araceae

Poaceae

ualis malabarica, Arenga wighti, Gnetum
edule, Sarcostigma klenii were collected.
The inventory for lost crops of the dis-
trict was begun; Initial studies in paddy
show that at least twenty varieties have
disappeared completely from the district.



Preparation of Herbarium and ex-situ
Gardens
Plant species that are locally important
are being collected for record. A total of
235 herbarium specimenshave been'pre-
pared so far. The important ones are
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listed in Table 2.4. A medicinal plant
garden is maintained in CABC's farm.
There are nowabout 150plants ofvarious
life forms and medicinal uses. A trial
cultivation of a few species has been
started on the farm.

Table 2.4 : The importatant herbarium specimens prepared (Wayanad)

Species

Gissus repens

Polygonum f1accidum

Artanema sasamoides

Vitex negundo

Stephania japonica

Pimpinel/a heyneana

Dysophyl/a auricularia

Epithema camosum

Elaeocarpus sp.

Desmodium cephalotes

Vigna vexillata

Gissus discolor

Naravelia zeylanica

Melothria perpusil/a

Dioscorea oppositifolia

Piper hymenophyl/um

Dunbaria heynei

Grotalaria laevigata

Scleria tessel/ata

Acorus calamus

Family

Vitaceae

Polygonaceae

Scrophulariaceae

Verbinaceae

Menispermaceae

Umbel/iferae

Labiatae

Gesnariaceae

Elaeocarpaceae

Leguminosae

Leguminosae

Vitaceae

Rununculaceae

Cucurbitaceae

Dioscoriacea

Piperacea

Leguminosae

Leguminosae

Cyperaceae

Araceae
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Table 2.4. contd ...

Species

Syzygium. travancoricum

Sa/acia beddomei

Gapparis rheedii

Humboldtia trijuga

Litsea wightiana var. tomentosa

Luisia teretifolia

F/acourtia ramontchi

Leucas ciliata

Trichosanthes nervifolia

Polyalthia coffeoides

Embelia ribes

/xora elongata

Artabotrys zey/anicus

Pavetta brunonis

Premna vil/osa

Nervilia aragoana

Dil/enia indica

Grota/aria micans

Trichilia connaroides

Pterospermum suberifo/ium

201.3 Orissa

Seven (Kandhamal, Keonjhar, Koraput,
Malkangiri, Mayurbhanj, Nabarangpur and
Rayagada) of the thirty districts of the
State were selected because of heavy
concentration of tribal populations in these
districts. The tribes inhabiting these dis-
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Family

Myrtaceae

Hippocrateriaceae

Capparaceae

Caesalpininaceae

Lauraceae

Orchidaceae

Flacou rtiaceae

Lamiaceae

Cucurbitaceae

Annonaceae

Myrsinaceae

Rubiaceae

Annonaceae

Rubiaceae

Verbenaceae

Orchidaceae

Dilleniaceae

Fabaceae

Meliaceae

Sterculiaceae

tricts and contacted for this project are
Bara Bhuiyan, Bathudi, Bathuli Bhatra,
Bhumia, Bhuiyan, Banda, Gadaba, Gond,
Halva, Juang, Kandha, Kolha, Koya, Kutia
Kandha, Langia Saora, Munda, Pahadi
Bhuiyan, Paroja, Sana Paroja, Santal,
Saunti, Sabara and Thaura Bhumija.
Within these districts, 57 out of93 blocks



were covered. Altogether, 36 general in-
formers and 204 traditional healthcare
practitioners (who have no formal educa-
tion or training in any system of medi-
cine) were contacted and information on
the usage of 346 plant species was col-
lected.
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It was noted that these tribal people
make extensive and intensive use of the
plant species of their surroundings for
their food, fuel, house construction, cattle
feed, medicine and for ceremonial and
religious purposes. The various uses of
the plants are shown in Tables 2.5 - 2.8.

Table 2.5 : Plants commonly used to cure specific diseases (Orissa)

local Names Botanical Names Parts Used Diseases

Ankula Alangium salvifolium Root Dog-bite

Bhuinlimba Andrographis paniculata Whole plant Skin diseases

Hadasankhali Cissus quadrangularis Whole plant Bone fracture

Basanga Justicia adhatoda Leaf Cold; fever

Gangasiuli Nyctanthes arbor-tristis Leaf Malaria

Pasaruni Paederia foetida Leaf Rheumatism

Dhataki Woodfordia fruticosa Flower Menstrual disorder

Table 2.6 : Plants of common use (Orissa)

local Names Botanical Names Parts Used Purpose

Ambada Spondias pinnata Fruit Edible

Mahula Madhuca longifolia Seed Fodder

Kamalagundi Ma/lotus philippinensis Seed Dye

Kusuma Schleichera oleosa Seed Hair oil

Sumo Eulafiopsis binata Whole plant Broom

Khajuri Phoenix sylvestris Leaf Mat

Siali Bauhinia vahlii Bark Rope
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Table 2.7 : Species used as contraceptive by different tribes (Orissa)

Local Names Botanical Names Parts Used User Tribe

Kaincha Abrus precatorius Seed Paroja

Limba Azadirachta indica Seed Kandha

Akanabindhi Gissampelos pareira Leaf Kolha

Dudura Datura stramonium Root Santal

Lajakuli Mimosa pudica Leaf Halva

Chitaparu Plumbago zeylanica Root Kandha

Jada Ricinus communis Seed Kandha

Table 2.8 : Different species of Dioscorea used as food by different tribes (Orissa)

Local Names Botanical Names Parts Used User Tribe

Patikanda D. bulbifera Tuber Koya

Sembikanda D. belophylla Tuber Kandha

Banakandamula D. hamilton;; Tuber Paroja

Darakanda D. hispida Tuber Bhumia

Bhatakanda D. oppositifolia Tuber Kutia Kandha

Chirenda D. pentaphylla Tuber Halva

Mithakanda D. wallich;; Tuber Bonda
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Sub Programme Area 202

Gender and Biodiversity
Management

In continuation of the study on "Gender
Dimensions in Biodiversity Management:
India" which was conducted last year,
FAO assigned MSSRF to prepare reports
on Gender Dimension in Agrobiodiversity
Management in Sri Lanka and Republic of
Maldives. The highlights of the studies
are presented.

202.1Maldives

The Republic of Maldives comprises some
1,200 coral islands. Each island is pro-
tected by a house reef that surrounds the
island.

As a result of being a small population
widely dispersed over several islands, the
Maldivians have developed a socio-cul-
tural pattern of a close-knit homogenous
community, with fishing as the main
occupation. The well-defined division of
labour prevalent even today involves men
going in to the seas for tuna fishing the
whole day and women tending the home,
caring for the children and producing
food and articles for their subsistence.
There are two major constraints that
influence women's ability to participate in
diverse economic activities in Maldives:
the need to look after the family which in
Maldives is more demanding on account
of a larger (average of 7.2) family size;
and curtailment of mobility imposed by
geography. Under the prevailing condi-
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tions, women are seen to run small estab-
lishments as eating houses, shops, tailor-
ing units etc. in addition to running a
household, home gardens and small agri-
cultural plots. The development of re-
sorts on uninhabited islands (on just 20%
of land area) is an example of trying to
convert commercial tourism into eco-tour-
ism. It appears that sea-based activities
are male-centred and land-based activi-
ties are female-centred. Intra-island trade
is dominated by women. The nature of
the terrain as well as child care and home
keeping responsibilities have led to women
attending to work nearer their homes.
Thus, over time, men and women have
developed distinct roles in biodiversity
management. It is however only their
integrated work that leads to the conser-
vation of terrestrial and marine biodiv-
ersity.

It appears that in Maldives women de-
pend on an environment rich in diversity
to ensure household survival, especially
in times of crises. Recognising the impor-
tance of diversity, women have become
"cura,tors" of diversity and strive hard
to maintain it.

Agriculture is practised for self suste-
nance by individuals. Traditionally chillies
were planted for commercial gains, and
the other crops were for home consump-
tion. Horticultural crops are also grown
for commercial purposes in the agricul-
tural plots. Another method of crop pro-
duction followed by the people of Maldives
is the home gardens. In Maldives both
men and women have a good knowledge
of the natural resources available to them
on land and the skills used to extract the
resources are varied. Women have de-
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veloped skills that balance the interwo-
ven ecosystem of forests, farms, home
gardens and livestock.

At the time of field study a manager
specified that he needed the talents of
women during harvesting, selection of
seeds, toddy tasting and in fish process-

ing. In the islands, there is exchange of
seed material between families, usually
at the time of fruit selection. The
farmers complain of pests, poor produc-
tivity and poor viability of seeds. Table
2.9 summarises some of the activities
where women, men and children are in-
volved.

Table 2.9 : Gender based activities in agriculture (Maldives)

Activity

a. Pre-harvest

Selection of plot

Clearing of the plot

Burning of the dried waste

Fencing against salt laden winds

Digging a well

Land preparation

Crop decision

Nursery preparation

Watering the plants

Mulching with leaves

Weed removal and pest control

b. Harvesting

c. Post-harvest

Transport of harvest

Sorting for seed

Sale within island

Sale to Male'

Seed storage
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Male

+

+

+

+

+

+

Female

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Child

+

+

+



202.2 Sri Lanka

The objective of the project was to pre-
pare a case study of community participa-
tion in agro biodiversity management, par-
ticularly the role played by women. Since
a large majority of the population had
lived in rural areas and had been vari-
0usly engaged in agricultural activities
and enterprises related to the available
natural resources, the main thrust of the
study was to ascertain the gender specific
roles in agrobiodiversity management.
The focus was on sharing of responsibil-
ity, gender specific roles, division of la-
bour, freedom of decision making, educa-
tional opportunities, control of natural
and fiscal resources and avenues open for
participation in the administrative and
statutory bodies at various levels.

The physiography of Sri Lanka is marked
by three distinct peneplains, ranging from
high mountains and hills to low lands and
coastal plains. The high mountains con-
trol the pattern of rainfall distribution of
the south-west and northeast monsoon
seasons. Except for the central and south
-west regions, the country receives only
the northeast monsoon. This feature has
divided the country into wet and dry
zones. Over 100 rivers radiate from the
central highlands. The tropical climate
and variety of land forms and soil types
have provided a wide range of agro-eco-
logical zones. In conformity with geo-
graphical resources, the sharply contrast-
ing vegetation cover varies from ever-
green tropical forests to xeric scrub for-
est. Different forest types harbour a rich
diversity offlora, fauna and wildlife of
high economic value. Extensive wetlands
and coastal plains have provided varied
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aqua-fauna also of high economic value.
This wide range of available natural re-
sources, physiography and climate has
set the stage for different agricultural
practices.

In Sri Lanka, 75% of the land ar~a falls
under low-country dry zone. There are
two major agricultural seasons corre-
sponding with the southwest monsoon and
north-east monsoon, called 'Yala' and
'Maha'seasons respectively.

Over the years four agricultural systems
have evolved in Sri Lanka:

1. Rice in the lowlands of. wet and dry
zones cover an area of 780,000 ha.

2. (i) Chena cultivation (slash and burn)
is found in high land area of wet and
dry zones.

(ii) Vegetables (roots and tuber crops)
cover 110,000 ha.distributed all over
the country.

3. Plantation crops such as tea, rubber,
coconut, coffee, cocoa etc. distributed
in appropriate agroclimatic zones, cover
772,000 ha.

4. Home gardens covering an area of 0.5
to 1.00 acre form an integral part of
the landholding ora farm family. There
are nearly 1.3 million home gardens
distributed all over the country.

About 1.8 million families are involved in
different agricultural practices, contrib-
uting 20% to the GNP and providing
empl-oyment to 75% of the labour force.
Nearly 64% of the landholdings are around
0.8ha.

The Gender Roles

In the overall agroecological framework
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and in specific agricultural practice, the
gender roles were more or less deter-
mined by the following factors:

1. Ethnicity: Among tribal societies,
f~male members enjoyed equal partner-
ship, held positions of responsibility, deci-
sion making and social freedom. Since
the human control over natural phenom-
ena was limited, there was a constant
backdrop of insecurity, especially in food-
nutritional requirements. The decisions
of crop combinations were taken by the
housewife. This was found to be a com-
mon practice among the Yaksha tribe in
north central Sri Lanka.

However, in other ethnic groups of Sinhala
and Tamils, the female members played
comparatively subdued roles.

2. Specific Agricultural Practices: In the
lowlands of wet and dry zones, the rice
paddies offered less opportunities for the
female members to participate in deci-
sion-making. Women played a few sup-
portive roles in carrying food, arranging
for labour and harvesting.

The paddy-cum-banana in low lands and
paddy-cum-tea /rubber/coconut, also had
limited participation for women. The mar-
keting of the crop was done by the male
members. The operative elements of pick-
ing, tapping and transport were part of
an organized activity, involving hired la-
bour and outside agencies. The women
became more involved in household ac-
tivities and taking care of the children.
In the low dry zone, irrigated paddy in
lowlands and chena cultivation in the high
lands, offer a division of labour, with the
female members playing a key role in the
slash and burn cultivation. The selection
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of crops and area for specific crops were
decided by female members. The male
members played a supportive role and
added significantly to the wealth of the
family. The role offemale members how-
ever, gradually declined. In the present
study a corelation was seen between the
family income and the relative impor-
tance of gender roles. With high annual
income drawn from paddy-banana, paddy-
tea, paddy-coconut, the male members
were more or less the decision makers.
If money was held in bank accounts, it
was always in the husband's name. The
women were relegated to household work,
taking care of the home garden or
running a "boutique" (general purpose
shop).

3. Education: The literacy rate among
the farm families was found to be high. It
varied from 8th grade to advanced level
school education. The elderly couples (50
plus) were educated upto lower levels. In
one tribal village, the people of elderly
age groups were not educated, except in
a few families.

In the age group of school-going children,
every child was educated or being edu-
cated. There were a number of families
where the wife was more educated than
the husband. This was the case with
many girl children. A sizeable number
had technical and employment-oriented
education. In educating the children, no
discriminatio~' was observed on the basis
of gender. Such a trend in educational
attainments has the potential for making
a significant contribution to agro-
biodiversity management. In the empow-
erment of women, education has been an
important intervening variable.



Sub Programme Area 203

BR Barwale Chair in
Biodiversity

The B R Barwale Chair in Biodiversity
was established on 1 September, 1997
and formally inaugurated on 15 Decem-
ber, 1997 by Shri C. Subramaniam. The
mandate of the Chair includes organising
research on linkages between biodiversity,
sustainable agriculture and food security
and the strengthening of livelihood secu-
rity of communities, especially those
living near Protected Areas so that they
can develop an economic stake in conser-
vation. To achieve these broad goals' the
activities under the Chair have been de-
signed as follows :

• Research leading to identifying and
strengthening the correlates of
biodiversity, gender, sustainable agri-
culture and food security

• Strengthening the knowledge base and
role of local communities in sustainable
agriculture, food and livelihood secu-
rity

• Creating a forum of sensitized and
trained individuals for the sustainable
management of biodiversity and for pro-
viding a platform for identifying issues
relevant t() p~licy changes.

203.1 Correlates of Biodiversity, Sus-
tainable Agriculture and Food Secu-
rity

There are three ongoing projects towards
this end.
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Tagging Sea Turtles in Orissa

This NORAD - sponsored study, is in its
final year and is being co-ordinated by the
B R Barwale Chair. This project, jointly
undertaken by Wildlife Institute of India,
Dehra Dun and MSSRF, has analysed the
impact of fishing trawlers in the sea on
the Olive Ridley turtles that arrive to lay
eggs in selected beaches. The impact has
been rather heavy this year and the avail-
able field estimates have placed the
number of dead turtles washed to the
shore at 15,000.

Tagging adult turtles has been going on in
5 sites viz., Gahirmatha, Chinchiri, mouths
of rivers Devi and Rushikulya and Chilka
lake. During the year under report an
overall decline in the number of turtles
that laid eggs has been observed. The
first batch of 80 females arrived for lay-
ing in the Rushikulya beach on 22 March,
1998. Another 8000 arrived on 24 March.
During this time 3000 females were
tagged, of which 46 had tags placed on
them last year. 562 mating pairs were
tagged in the sea. Of the dead turtles
examined, 300 carried tags placed on them
last year.

The Wildlife Institute of India has pre-
pared a training manual on identification,
tagging, enumeration and monitoring of
turtles that arrive to lay in the beaches of
Orissa. Training programmes have also
been. conducted amongst .local villagers to
create an a~areness of the magnitude of
the conflict between fishing and conserva-
tion of sea turtles. There are volunteers
who now serve as 'turtle watchers' during
the nights of mass nesting along the
beaches.
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Sustainable Management of Coral Reef
Resources in Lakshadweep

Preliminary investigations on the
biodiversity of coral reefs (especially fish)
in the Lakshadweep Islands have been
initiated. Tuna fishery is the prime occu-
pation ofthe islanders. Traditionally, the
fishermen using pole and line mode of
fishing have used more than 10 species of
locally available coral reef fish as baits to
catch tuna. Since the population dynam-
ics and the sustained harvest of the bait
fishes in the reefs are vital to tuna fish-
ery and hence the food and livelihood
security of the islanders, ecological stud-
ies on the bait fish have been started.

.Integrating Gender in Conservation

Research has also been initiated on un-
derstanding the gender components in
biodiversity knowledge, perceptions, atti-
tudes and practices. Methodology for field
investigation of these differences in a
variety of ecosystems is being tested for
validation.

203.2 Strengthening the Knowledge-
base and Role of Local Communities

The Agrobiodiversity Con~ervation Corps
Prowamme supported by the Netherlands
Ministry of Foreign Affairs has provided
thegrourid for strengthening the knowl-
edge base and role of local communities
in selected areas of Tamil Nadu (Kolli
Hills, Erimalai), Kerala (Kalpetta, adja-
cent to the Wayan ad Wildlife Sanctuary),
Orissa (Jagatjori, outside the Bhitarkanika
Wildlife Sanctuary) and Lakshadweep
(Kavaratti, including the coral reeD. The
volunteers who were identified during the
programme have been trained through a
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number of workshops on documenting,
identifying and locally conserving
agrobiodiversity in their respective land-
scapes. Practical exercises and demon-
strations have been provided periodically
to the volunteers. Workshops have also
been organised in Kolli Hills, Erimalai
and J agatjori to impart training skills
through a variety of folk media such as
drawings, riddles, drama and song. The
trained volunteers have been active in
disseminating the message of conserva-
tion to fellow villagers and those in the
neighbouring areas.

Since the programme envisages training
a fresh batch of volunteers in each area
every year, a fresh batch of volunteers
have been included in KolliHills, Erimalai,
Jagatjori and Kavaratti. These volunteers
were identified through open invitation
and through a series of tests to assess
perceptions, aptitudes, skills and will-
ingness to participate in the programme.

203.3 Creating a Forum for Sustain-
able Management of Biodiversity

In order to establish a forum for sustain-
able management of biodiversity local
groups consisting of the Agrobiodiversity
Conservation Corps are being bet up in
each of the above landscapes. As a sup-
port system to sustain the local groups
and their activities local agrobiodiversity
funds are being established. The first such
fund supports 20 volunteers in the Kolli
Hills under the group name 'Agrobiod-
iversity Conservation Corps ofKolli Hills'.
This fund consists of voluntary contribu-
tions made by the Corps and is deposited
in a local bank. The fund is operated by a
set of 3 elected members of the Corps,



.strictly for purposes of conservation of
agrobiodiversity and information dissemi-
nation.

The B R Barwale Chair offered the 'First
Summer Course on Principles of Biodi-
versity Conservation and Sustainable Man-
agement' in March-April 1998. The course
covered the following topics through
lectures, slide/video shows and a field
visit:

• Biodiversity - genes, species, ecosys-
tems, landscapes

• Biological communities - keystone spe-
cies, indicator species

• Managing populations and communities

• Protected areas

•. Human ecosystem interactions

• Agro-ecosystems

.• Managing marine ecosystems

• Sustainability in practice

The summer course was aimed at creat-
inggreater awareness in urban societies.
.Forty participants varying from graduate
students to lawyers and retir~d service-
men, attended the course. The major out-
come of the course is the setting up of
the 'Chennai. Biodiversity Forumi by the
participants. The committed activities of
the' Forum are :

• To spread awareness about the need
for biodiversity conservation among the
citizens in general and students in
particular

• To generate data, as needed, on
biodiversity indicators, human-ecosys-
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tern interactions and consequences,
bioindicator species, ecological dynam-
ics and other aspects that are per-
ceived to be of significance

• To identify possible areas of conflict
that could surface in implementing suit-
able steps to facilitate biodiversity con-
servation and sustainable management

• To identify issues affecting India's in-
terests in so far as International Con-
ventions and Agreements are concerned
and the possible means to resolve such
issues.

203.4 Biodiversity Consultancies

The Chairholder was granted a Young
Scientist Lecturership by the Centre for
Science and Technology ofNAM and other
Developing Countries. Under the Award
and on invitation by the Ministry of Sci-
ence and Technology, Bangladesh, Prof. R
JRanjit Daniels visited Bangladesh in
February 1998 and prepared a report on
the status of biodiversity conservation in
the country through rapid assessment.
The report has identified vehicular pollu-
tion (in Dhaka City), pollution of air by
brick kilns, intensive agriculture and in-
land aquaculture as" major threats to
bIodiversity. The report recommends i~-
mediate efforts to restore the dipterocarp
forests in the Chittagong Tracts.

The Ministry of Environment and For-
ests, Government of India in October 1997
commissioned MSSRF to prepare a re~
port titled 'Implementation of Article 6 of
the Convention on Biological Diversity:
National Report'. The Draft report pre-
pared under the coordination of the Chair
has been submitted to MoEF for consid-
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eration. The report details the following:

• Biodiversity conservation in India: from
local traditions to fortified national poli-
cies

• Conservation and sustainable use of
biological diversity in India - corner-
stones

• Conservation and sustainable use policy

• Access to bioresources, benefit sharing
and incentives

• Integrating biodiversity concerns in
sectoral programmes

• India and CBD: implementation of
Article 6

The Chairholder has been involved in the
editorial and peer review process of the
UNEP sponsored book "Cultural and Spir-
itual Values of Biodiversity'. This c. 700
page book edited by Darrell A. Posey, is
scheduled to be released during the cel-
ebrati~n of the 50th Anniversary of the
Declaration of Human Rights by UN. The
highlights of the document 'are :

• the inextricable link between culture
and nature

• language of diversity

• voices of the earth-indigenous peoples
voicing their feelings of biodiversity

• traditional agriculture and soil manage-"'
ment

• ethical, moral and religious concerns

• rights and resources
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Special Study: B P Pal Na-
tional Environment Fellow-
ship

The B P Pal National Environment Fel-
lowship on Biodiversity was awarded to
Mr. S. John Joseph, leader of Community
Biodiversity programme of the Founda-
tion in June 1997.

Survey of literature and collection of sec-
ondary data on socioeconomic problems
of villages depending on the biomass re-
sources of Sirumalai Hill Forest, result-
ing in degradation have been completed.
The study is still continuing.

The study has brought to light significant
information which has been collated and
marshalled under the following broad
headings:

• Early forest history

• Population & environment

• Forest policies

• Changes in land use & land holding
status

• Trees on farmlands

• Deforestation

Chronicling of forest policies in Tamil
Nadu over 150 years revealed inforina-
tio~whi'ch w~s inc'orporatelin an article.'

Evaluation of Development of National
Parks and Sanctuaries

The Foundation has been nominated by
the Ministry of Environment and Forests



to evaluate Centrally Sponsored Schemes
(CSS) for the Development of National
Parks and Sanctuaries.

The following four Parks and Sanctuaries
were allotted in the South Zone for this
purpose:

(i) Indira Gandhi Wildlife Sanctuary /
National Park

(ii) Parambikulam Sanctuary

(iii) Bhadra Wildlife Sanctuary

(iv) Nagarhole National Park

This centrally sponsored scheme has been
under implementation since 1973 and
substantial assistance has been provided
to various national parks and sanctuaries
in the country for development of
infrastructure, habitat, wildlife studies,
communication services, protection
measures etc.

Evaluation ofIndira Gandhi Wildlife Sanc-
tuary and Parambikulam Wildlife Sanctu-
ary was taken up on the following broad
terms of reference :

• Develop a conceptual framework con-
sisting of specific indicators, covering
various ecological and other relevant
parameters to evaluate the impact of
the scheme and to finalise the same in
consultation with the Ministry.

• Visit the selected national parks/sanc-
tuaries to collect all relevant informa-
tion and data and carry out an assess-
ment of the field situation on the basis
of the agreed cOIiceptual framework.

• Analyse the data gathered through in-
terviews with local staff and other con-
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cerned people and evaluate the impact
of the assistance provided under the
scheme against each of the identified
performance indicators.

• Make appropriate recommendations for
changes, if any, in the scheme.

Field evaluation was taken up after de-
signing a questionnaire to meet all the
points and aspects to be addressed as per
objectives and terms of evaluation.

The data collected was refined and im-
proved by field visits to Topslip and
Parambikulam Wildlife Sanctuary. Ob-
servations and perceptions were discussed
with the respective Wildlife Wardens and
Chief Wildlife Wardens and the evalua-
tion report was finalised with specific
recommendations.

Recommendations

• Need for remedying inadequate com-
munication network

• Motivational training and incentives to
be provided to field staff

• Research and monitoring component to
be strengthened

• The tremendous deleterious tourism
pressure is to be mitigated

• There is a possibility of extending the
sanctuary to adjoining forest division

• There is a need for several short term
studies on various aspects of wildlife
biology and conservation. Provision for
this may be made and scientists, schol-
ars and University Professors and Fel-
lows may be encouraged to take up
such studies
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• The fund flow arrangement to the sanc-
tuary under CSS needs to be exam-
ined. Funds should be arranged to reach
management at the beginning of the
year rather than the end of the year.

• All buildings an.d additional area with
Parambikulam Project Authority and
Electricity Board not being used should
revert to sanctuary management au-
thority to have a check on unauthor-
ized activities and control inflow and
settlement of outsiders.

Sub Programme Area 205

Technical Resource Center
for the Impleme:n,tation of
the Equity Provisions of the
Convention on Biological
Diversity

205.1 Community Gene Bank

In the Community Gene Bank, established
in 1994, the seed materials collected from
various tribal and rural communities are
preserved. Through the community based
biodiversity programme, the emphasis is
currently on collections from selected hot
spot biodiversity rich areas ofTamil Nadu,
Orissa and Kerala.

The chnracteristic features of this com-
munity gene bank are that it acts as a
reference centre by holding the indig-
enous germplasm along with the passport
data collected from the field, and it
serves as a back-up storehouse of the
seed material collected from tribal and
rural farming communities on the basis of
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returning these seed material whenever
required by them. NGOs working on
these aspects interact with the Founda-
tion by collecting and depositing the seed
material from their locality.

679 accessions of seed samples have been
collected so far. Collections comprise
landraces, traditional cultivars, rare, en-
dangered and medicinal plant seeds (Ta-
ble 2.10). At the seed processing lab, seed
materials are being tested for germina-
tion and moisture content and undergo
proper cleaning prior to storage in the .
medium term cold storage. During the
storage period, viability of the 8eed
material is tested. Maintenance of hard
copy of relevant information is periodi-
cally done. Very strong and effective link-
ing of information with the existing data
of FRIS is being carried out with the
help of the informatics group.

Accession MSSR000404 was taken up for
protein identification studies by the Foun-
dation and this is under way. The 19 new
Gene Bank accessions collected this year
have been deposited with National Bu-
reau of Plant Genetic Resources (NBPGR)
for long term storage. 39 accessions col-
lected in the year 1995 showed low germi-
nation percentage at the time of storage
cmd this was informed to the field scien-
tists. They have collected the same ac-
cessions again in June 1997 and the col-
lections have been deposited in the Gene
Bank. In March 1998, the Foundation
undertook a five year collaborative work
with NBPGR and its regional stations in
the collection, multiplication and charac-
terisation of seeds as a part of the
National Ag!'iculture Technology Project
(NATP). This collaboration will increase



the number of accessions in the Commu-
nity Gene Bank.

The project on participatory plant breed-
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ing which is to be implemented, will also
enhance the collection. The Gene Bank
Accessions would also be used in the
breeding Programme.

Table 2.10 Gene Bank Accessions (June 1997 - May 1998)

Accession Number CultivarNariety Collection Source

MSSROOO726 Manyadongar Orissa

MSSROOO727 Bariadhan - do -

MSSROOO728 Bhatasakil - do -

MSSROOO729 Tulasibas - do -

MSSROOO730 Mandiadhan - do -

MSSROOO731 Gurji dhan - do -

MSSROOO732 Baiganamangi - do -

MSSROOO733 Merlodhan - do -

MSSROOO734 Ratanchudi - do -

MSSROOO735 Laisari dhan - do -

MSSROOO736 Khuji koiliari - do -

MSSROOO737 Ghadi kabri - do -

MSSROOO738 Lochia - do -

MSSROOO739 Sorusardhan - do -

MSSROOO740 Kandulkathi - do -

MSSROOO741 Kandulkathi (Podeiguda) - do -

MSSROOO742 Bhatagunda - do -

MSSROOO743 Badasopur - do -

MSSROOO744 Kerandi - do -

MSSROOO745 Atmashitala - do -
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Table 2.10. contd ...

Accession Number CultivarNariety Collection Source

MSSROOO746 Matiachudi Orissa

MSSROOO747 Jeeri kanhei - do -

MSSROOO748 Kudeiphula - do -

MSSROOO749 Dadhmani - do -

MSSROOO750 Mamidhan • do -

MSSROOO751 Kalamohara - do -

MSSROOO752 Haldiropa • do -

MSSROOO753 Laisiri - do -

MSSROOO754 Barkoli • do •

MSSROOO755 Bhaludhan - do -

MSSROOO756 Mahulakunchi - do -

MSSROOO757 Singhpuri • do •

MSSROOO758 Gandhirisopur - do •

MSSROOO759 Haldichudi - do •

MSSROOO760 Baramashi - do -

MSSROOO761 Dahanaprasada - do -

MSSROOO762 Gothia - do -

MSSROOO763 Bandikujidhan • do -

MSSROOO764 Sapurichudi • do -

MSSROOO765 Bodamangi - do •

MSSROOO766 Basumati - do -

MSSROOO767 Dhobkuji - do -

MSSROOO768 Makara dhan - do -

MSSROOO769 Sana kadala - do -

MSSROOO770 Bada lochi - do -
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Tabl.: 2./0. contd ...

Accession Number CultivarNariety Collection Source

MSSROOO774 Avarai Namakkal, Salem

MSSROOO775 Thinai Coimbatore

MSSROOO776 Kullan samai Coimbatore

MSSROOO777 Kullan samai Coimbatore

MSSROOO778 Kar samai Coimbatore

MSSROOO779 Kullan samai Coimbatore

MSSROOO780 Kar varagu Coimbatore

MSSROOO781 Kar samai Coimbatore

MSSROOO782 Kar samai Coimbatore

MSSROOO783 Kar samai Coimbatore

MSSROOO784 Kola samai Coimbatore

MSSROOO785 Samai Coimbatore

MSSROOO786 Samai Coimbatore

MSSROOO787 Varagu Coimbatore

MSSROOO788 Samai Coimbatore

MSSROOO789 Mosan thinai Coimbatore

MSSROOO791 Ragi Coimbatore

MSSROOO791 Samai Coimbatore

MSSROOO792 Varagu Coimbatore

MSSROOO793 Ragi Coimbatore

205.2Community Herbarium

The Community Herbarium serves not
only as a local reference centre but also
as a checklist for the identification of
landraces, traditional cultivars, rare, en-
dangered and medicinal plant species. It
concentrates on the endangered species
that are listed in the "Red Data Book of
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Indian Plants". Currently Phaeanthus
malabaricus, Capparis rheedi, Euonymus
serratifolius, Crotalaria longipes, C.
clauata, and Indigofera constricta listed
in the Red Data Book are available in the
Community Herbarium. As of now there
are 100 voucher specimens fully identi-
fied which belong to 45 families. Acces-
sion Register is being maintained.
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20!J.3Databases

As part of the activities of the TRC, an
information service called the Farmers'
Rights Information Service (FRIS) has
been operational since 1996. The FRIS
c~mtains various database components,
briEf accounts of which are provided be-
low.

Issues in Agrobiodiversity

This section contains a detailed introduc-
tion to policy and technical issues inrec-
ognition and reward of informal innova-
tions that have contributed to the conser-
vation of agrobiodiversity. Videos of state ..
ments on the issue from various institu-
tions and age!lcies, such as FAO, the
CGIAR and the Association ofIndian Seed
Industry are included.

Ethnographic Information

Original studies on major tribal groups of
Tamil Nadu, Andhr2. Pradesh and Orissa
are included. Their cultural practices are
given coverage. Video clips are available
along with photos.

Plant Information

. Taxonomic and citation data for each of
the plants useet by the tribal families in
the areas above are available along with
herbarium diagmms. About 600 plants
are included.

Gene Bank Information

Comprehensive data, includil1g passport
data for over 300 varieties of rice gath-
ered from Orissa, along with photos of
the conserver families, are included.

Continuous data processing is taking place

with respect to the fnlJowing information:

• Endangered plant species of economic
value

• Case studies relating to gender and
agrobiodiversity (India: Arunachal
Pradesh, Mizoram; Sri Lanka;
Maldives).

This multimedia database has been de-
signed using HyperText Markup Language
(HTML), the language/ protocol used on
the Internet, to ensure ease of dissemin'l-
tion. Training programmes on the use of
FRIS and HTML have been conducted
(details in SPA 501 in this report). Suit-
able redesign to improve interactivity is
taking place.

Sub Programme Area 206

Conservation and lJtiliza~
tion of Minor Millets

One of the important project3 launched
by J R D Tata Ecotechnology Centre elur-
ing ]997-98 is the project on conservation
anet utilization of minor millets .

The minor millets include a diverse range
of cereal species growing in an equally
broad range of environments. The eight
small ~nillet crops are : finger millet
(Eleusine coracana), foxtail millet (Setaria
italiea), proso millet (Panicum miliace-
um), barnyard millet (Echinochloa. colona)
kodo millet (Paspalum scrobicv.latum),
little millet (Panicum milliare), teff
(Eragrotis tef) and fonio (Digitaria spp).
Although total global production of minor
millets is many times less than that of

56



the three major cereals, wheat, rice and
mai2e, the minor millets are used as major
food staples in many tribal and rural
areas. Ragi (Eleusine coracana), Thinai
(Setaria italica), Samai (Pa?'Licummiliare),
Varagu (Paspalum scmbiculatum), barny-
ard millet (Echinochloa colona) and Pan-
ivaragu (Panicum miliaceum) are some of
the minor millets grown in Southern In-
dia. Minor millets have better micro nu-
trient potentials. For instance, finger rr.il-
let has 189 times more of calcium, and
175 times more of iron, when compared
to rice.

The production and consumption ofminor
millets is decreasing, due to decline in
biodiversity, changing diet patterns and
non-availCl.bility.

The present study focusses on the revi-
talisation of on-farm conservation tradi-
tions of tribal and rural families. Hence, a
two-pronged st.rategy is being adopted :
biodiversity conservation through cl.lltiva-
tion of minor millets and increasing the
demand for minor millets through inte-
grating them with regular diets at COill-
mercial, semi-commercial and household
levels. Thus the projed operates with the
objective of creatin.g an economic stake in
conservation by developing sustainable
utilisation for improving D.utrition secu-
rity and by linking them with markets.

The production and produdivity aspects
ofminor millets are being studied through
Participatory Adaptive Research at KoHi
Hills in Narnakkal district of Tam:ilNadu.
This predominantly small millet produc-
tion area is now facing a threat from
tapioca and many farmers are switching
from subsistence based cultivation of IP.i-
nor millets to commercial based tapioca.
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This has affected not only the biodiversity,
but has also resulted in heavy soil erosion
in the region. By demonstrating the
economic viability of minor millets, the
project will attempt to popularise the
iraproved cultivation of minor millets.
Since in-situ conservation is essential for
the conservation of crop genetic resources,
efforts in this direction will be given pri-
ority. Specific emphasis will be given for
the participation of women. A demon-
stration site has been established at Kolli
Hills.

Simultaneously, the project is also under-
taking studies for integrating minor millets
in regular diets through appropriate food
processing methods. The processing is
focussing on a system that will not change
the appearance or taste, cause any dete-
rioration of nutrients, or involve changes
in beliefs or practices.

During 1997-98 minor millet 8amples were
collected from Kolli Hills, identified and
labeled. An experiment was designed to
assess the palatability of these millet 8am-
pIes. The experiment consisted of mak-
ing chapaties with varying proportions of
millets in combination with wheat flour.
10 subjects were selected from within the
Foundation for this purpose. During the
period of the experiment the subjects
tasted the chapatis and filled in an evalu-
ation form with variables such as taste,
appearance, texture, aroma. The results
of the experiments aTe being analysed.

The project made an attempt to bake
bread with one of the land races of
Panicum miliare called Sadan samai
found in Kolli Hills. The study was done
using the facilities of a loc:}l bakery. In
the study 250 gms of Sadan samai (25%)
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Table 2.11: Fungal species and population density in d(fJerent breads
(Cfu/lOOg fresh weight)

Bread

Minor millet bread

Bread with the brand name

White bread from the bakery

Fungal species

White mycelium

Aspergillus niger
A. f1avipes
Penicillium
Others (white mycelium)

Penicillium
A. niger
A. f1avipes
Others (white mycelium)

Cfu

14
8
8
5

18
6
2
3

was combined with 750 g refined wheat
flour (75%) in order to bake bread. These
different breads were then observed for
their shelf life. Two controls were present
during the study - white bread (from the
same bakery) and a bread with a brand
name. 6 slices from each loaf were placed
in containers to form 3 replicates at room
temperature (Rl, R2, R3) and 3 replicates
at refrigerated temperatures (Fl, F2, F3).
The bread samples were then incubated
for 5 days Observations of fungal infes-

tation were made (Table 2.11).

This study indicates a longer shelf life for
the bread with minor millets.

The minor millets are being analysed for
their nutrient content, particularly
micronutrients. Various land races cf
Panicum miliare from Kolli Hills and
Dharmapuri and an improved variety
from Tamil Nadu Agricultural University
were analysed for their nutrient contents
as shown in the Table 2.12.

Table 2.12 : Nutritive values of Pahicwn l11.iliare*

51 52 53 51) P8 P9 P10 P11 Pi5 C03

1.

2.

3.

IRON

ZINC

CALCIUM

11.5 27.0 15.7 12.9 12.2 17.4

3B 3~ 2B 3B 4~ 5~

30.0 30.0 16.0 24.0 24.0 23.0

8.3 21.5 19.7 14.6

2.2 3.0 2.1 2.9

16.0 24.0 16.0 23.0

* Elements expressed in mg/100g
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S.no Sl S2 S3 so P8 P9 P10 P11 PiS C03

4. PHOSPHO- 0.13 0.11 0.11 0.16 0.09 0.07 0.05 0.10 0.12 0.15
RUS

5. COPPER 1.79 1.02 0.89 0.49 2.83 6.11 0.34 0.5 0.19 0.42

6. SODIUM 12.6 16.7 13.0 11.8 8.0 11.7 7.3 8.8 8.1 14.2

7. VITAMIN 5.85 5.70 5.21 6.10 5.15 5.0 6.20 5.61 5.52 5.71
A - IU/gm

8. VITAMIN 0.04 0.05 0.05 0.06 0.04 0.04 0.04 0.05 0.04 0.04
8 - (81 & 82)

9. CRUDE 10.38 8.34 10.21 8.20 1n.06 13.18 10.18 9.00 7.24 7.00
PROTEIN

10. CAR80HY- 77.47 79.03 76.71 78.25 77.64 73.79 77.76 77.47 79.86 81.90
DRATES %

11. LIPID 1.16 2.03 2.02 2.17 1.45 1.44 0.88 2.05 1.62 0.71
(CRUDE
FAT)

12. ENERGY 343 348 347 346 385 342 340 345 343 342
kcal/gm

S1- Kattavetti samai PB - Vella perum samai

S2- Perum samai P9 - Mallia samai

S3 - Thirikula samai P10 - Kotapatti samai

SO - Sadan samai from Dharmapuri P11 - Sadan samai from Kolli Hills

PiS - Pillu samai

C03 - Improved variety released by
Tamil Nadu Agricultural University
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The significance of the variations in pro-
tein, lipids and micronutrip.nts such as
iron and calcium are being analysed.

The project is also characterizing the
various traditional varieties collected from
Kolli Hills and other areas, using DNA
analysiB. Preliminary studies on the ge-
netic composition and diversity in 10
different land races of Pan;cum miliare
(samai), collected from the Kolli Hills,
were carried out using proteins and DNA
markers. No marked differences were
observed in the soluble protein fractions
in the analysed samples. Random Ampli-
fication of Polymorphic DNA (RAPD)
analysis using 11 random primers in these
genotypes showed exceedingly high level
uniformity, with 98.05 per cent of loci
(101 out of 103) being present in all the
samples. In fact, the 96 loci ~evealed
using 10 random primers across the sam-
ples were all monomorphic. Orlly one
primer showed polymorphism with re-
spect to only one genotype. Further
studies including greater number of geno-
types from a wider distribution range are
being taken up to provide information
about the distribution of genetic variation
among these genotypes following the do-
mestication and cultivation of this spe-
cies. The low level genetic variability,
high level of variations in certain nutri-
enta and micronutrient content and high
degree of morphological variations (as
described by the people of Kolli Hills) are
the interesting issues which would be
further probed. These issues are vital for
creating an economic stake in the conser-
vation of minor millets.

The project is involved in a mobilization
phase at Kolli Hills. More than thirty

men and women from different villages
meet regularly to discuss the progress of
the project. The changing food habits
among the people in Kolli Hills have been
documented. A field demonstration and.
training centre has been built at Kolli
Hills where the traditional varieties would
be grown for further studies.

Sub Programme Area 207

Molecular Mapping and
Genetic Enhancement

This subprogramme addresses two major
concerns, namely genetic erosion due to
the loss of biodiversity and decreasing
. agricultural productivity. Particular em-
pha3is has been placed on the coastal
ecosystem that suffers from the twin prob-
lems cf low productivity and uncertain
yield and constitutes an important part of
the natural resource base of our country.
Growing population pressure, increasing
soil erosion and water pollution caused by
intensiv:e farm practices, sea water intru-
sion and attendant soil and water quality
problems caused by ground water deple-
tion have imposed various forms of
stresses on the coastal ecosystem. This
subprogramme concentrates on genetic
diversity and species relationship among
Indian mangrove species, using molecular
marker technology as a prelude to con-
servation. Isolation and characterization
of stress induced genes from mangrove
species are being undertaken with a view
to identify genetic material offering toler-
ance/ !'esistance to various abiotic stresses,
parUcularly coastal salinity.
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Molecular Marker Assisted Genetic In-
dexing of Coastal Agrobiodiversity

For many reasons, both physical and tech-
nical, investigations pertaining to the
genetic characterization, composition and
diversity in the taxa occupying the coastal
estuarine ecosystem had not been under-
taken earlier. This programme is designed
to take up such investigations. As de-
scribed in earlier reports, molecular
marker based analy~is for genetic index-
ing of the mo&t predominant mangrove
vegetation occurring in the estuarine re-
gions along the Indian coastline have been
initiated. Substantial progress has been
made in the studies related to the analy-
sis of the nature and extent of genetic
diversity at intra- and inter population
and intra- and inter-specific levels, spe-
des relationship and phylogenetic trends
in a number of mangrove species, in addi ..
tion to standardizing protocole for mo-
lecular analysis in this group of plant
"pecies. These studies have provided suf-
ficient insight into the genetic characteri-
zation, species identification and the pat-
tern of genetic variation and evalutionary
differentiation in 28 mangrove species
using various molecular marker systems.

Species Relationship in Mangroves: DNA
from pooled ieaf samples of 11 true major
mangroves, 3 true minor mangroves, 2
mangrovA associates, 2 mangrove para-
sites, 3 terrestrial and 1 cultivated spe-
cies were isolated. In total, 198 Random
Amplified Polymorphic DNAs (RAPDs)and
180 Restriction Fragment Length
Polymorphism (RFLP) loci were scored
using 10 primers and 14 enzyme-probe
combinations respectively. Polymorphism
observed for these markers revealed a
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high degree of genetic diversity in man-
groves at inter-specific or inter-generic
level. A dendrogram constructed after
pooling both RAPD and RFLP data using
similarit.y index was analysed for genome
relationship among these species. All the
major mangroves except Nypa fruticans
(A:Lecaceae)were clustered into one group.
All the species under the tribe Rhizopho-
rae formed a sub-cluster, to whichXyloca-
rpus granatum was found to be the clos-
est species.

Detailed studies have also been initiated
in three species of Heretiera, three spe- .
cies of Xylocarpus and three species of
the genus Sonneratia to account for intra-
and inter- specific genetic diversity and
relationship between these species. Major
emphasis, during the year, was placed on
analysis of the variation in the organellar
genomes of various mangrove species.

OrganellaI' DNA Polymorphism:
Evolutionarily conserved chloroplast DNA
(cpDNA)regions, trnS-psbC and rbcL from
120 individuals of24 mangrove and man-
grove associate species which were PCR
amplified and restriction digested with
Hae III. PCR-RFLP analysis oftrnS-psbC
region, revealed 18 classes of restriction
banding pattern in agarose gel
electrophoresis and provided molecular
evidence for species diven:;ity in man-
grove floral component. Intra-generic vari-
ation occurred in three genera viz.
Rhizophora, Avicennia and Suaeda. Spe-
cies-specific restriction p2'tterns were
found in the genera Rhizophora and
Suaeda. A natural hybrid belonging to the
genus Rhizophora was also analysed, and
restriction patterns were the same as the
hypothised ancestral maternal species of
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the hybrid. PCR-RFLP analysis of rbcL
gene region was less differentiating. How-
ever, it showed 13 different classes of
restriction patterns and revealed the
usefulness of these investigations in
genome analysis at a higher taxonomic
level. In both cpDNA regions intra-spe-
cific variation was not detected.

Mitochondrial (Mt)-DNA polymorphism in
10 species belonging to the family
Rhizophoraceae have been studied using
8 restriction enzymes and 10 different
mitochondria specific probes. These stud-
ies have provided substantial information
on the nature of species diversity and
genetic differentiation among the species
belonging to the family.

Isolation and Characterisation of Salt
Tolerant Genes

The genetic enhancement component of
the subprogramme aims at identifying
genetic material offering tolerance/ re-
sistance to various forms of abiotic stress
particularly coastal salinity and exploring
possible ways to transfer these resistance
characters to crop species of importance
in coastal r.egions. It intends to develop
practical pre-breeding material for the
use of grass-root level breeders for devel-
oping plant varieties capable ofwithstand-
ing stress conditions.

The approach followed in this programme
has been to identify inducible proteins
expressed upon salt stress and isolation
of stress tolerant! resistant clones from
the cDNA libraries. Based on the genetic
relationship, obtained from the molecular
marker analysis, three mangrove species
have been selected as target species for
construction of cDNA libraries and isola-
tion of potential genes. These include a
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salt excreting species Avicennia marina,
a salt excluding species Bruguiera
gymnorhiza and a monocot species
Porteresia coarctata. cDNA libraries have
been constructed from these three spe-
cies after salt treatment of varying dura-
tion and concentration. The libraries are
being screened for known stress induced
genes using heterologous probes. Pres-
ently, indepth studies on two pathways
leading to the synthesis and accumulation
of osmoprotectants i.e. Betaine and
Proline are being undertaken. Screening
of the libraries with heterlogous probes
such as Betaine Aldehyde dehydrogenase
(BADH) from spinach, Choline monoo-
xidase (CMO) from sugarbeet, Pyrroline-
5-carboxylate synthatase (P5CS) and
Pyrroline-5-carboxylate reductase (P5CR)
from Arabidopsis thaliana, are being cur-
rently undertaken. Some of the signifi-
cant results obtained are as follows:

• A BADH clone of 1.8 kb length has
been identified. End sequencing showed
considerable homology to known BADH
and ADH sequences. Complete sequen-
cing of this clone has been carried out
after subcloning.

• A full length gene homologous to the
40S ribosomal protein S6 of human
and rats has been identified.

• Pyrroline-5-carboxylate synthatase clone
have been identified both from
Avicennia marina and Porteresia
coarctata. Subcloning and sequencing
of these clones are being carried out.

• Isolation of a 0.7 kb clone through
complementation studies with E. coli
mutants NM 81 and EP 432, showed
homology to Alkane-l-monooxidase of



Pseudomonas olivarans and induced
cytochrome P450.

Screening of the cDNA libraries for other
stress induced genes, raising antibodies
and studying the expression pattern of
BADH, northern hybridization to study
the mRNA expression pattern, construc-
tion of vector and transformation to a su-
itable crop species are being planned. In
addition, sequencing and characterisation
of promising clones of both practical and
academic significance are being pursued
with the aim of isolating hit clones.

Sub Programme Area 208

Monitoring Ecosystem
Health Using Microbial
Diversity .

The choice of microbial diversity as a tool
for biomonitoring stems from the fact
that, in spite of their vital role in the
function and maintenance of the Earth's
ecosystems and biosphere, they have been
the neglected rivets of the ecosystem. In
all conservation programmes they are
rarely mentioned or only on the fringes of
such programmes.

Microbial diversity (bacterial diversity),
both at the functional and physiological
level with special reference to beneficial
organisms and microbially mediated proc-
esses (enzymatic activity) in soil and li-
chens, is being used as a tool to monitor
the health of the coastal agri-ecosystem
and forest disturbance in the forest eco-
system of the Western Ghats. For the
sake of clarity the results obtained are
being described under two heads i.e. Agri-
ecosystem and Western Ghats.
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208.1 Microbial Diversity in Coastal
Agri-ecosystems

The interactions that occur between the
soil biota, plant roots and physical and
chemical properties of the soil are of
major importance to plant productivity.
The diversity of the micro-organisms in
the soil/root ecosystems and their activity
play a tremendous role in sustainable
plant productivity. In modern agricul-
tural practices the activity of the soil
biota has been largely marginalised by the
use of agro-chemicals such as pesticides,
which suppress damaging organisms or
which, through application of chemical
fertilisers bypass nutrient cycles. In spite
of the significant roles they play, there is
considerable lacunae on base line data.
The major focus of this subprogramme is
to understand the diversity of the benefi-
cial organisms associated with the farm
sites along the coastal region and to har-
ness them as indicators of soil health at
functional/community level.

The approach has been to select farm
sites close to the coastline which reflect
the stresses ofthis area (salinity, farming
practices like excess of pesticide applica-
tion, and other chemicals which get
leached because of the industries present
around these areas which let out efflu-
ents into the water bodies). Four sites
have been selected along 75 km of the
coast. The sites have soils which range
from low (site 1 & 2), moderate (site 3)
and strong salinity (site 4, Table. 2.13).
The organic carbon also varies from low
to moderate and the soils are predomi-
nantly sandy loam. All the crops culti-
vated in this region, including legumes
and non-legumes, were taken into
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Table 2.13 : Characteristics of the selected study sites (Agri-Eco.5ystems) along the
Eastern Coast of T(l111ilNadl! (IJOOO'N to J2!100'N, 79!145'E)

Site Profiles

Foam Shore

Texture

pH

Chlorides %

Org. C %

Irrigation

Crops

T.S. Pett3i Periandikuzhi Poondiankuppam Nana!medu
(Site - 1) (Site - 2) (Site - 3) (Site - 4)

1.35 km 1.5 km 1.35 km 0.75 km

loam/clay sandy loam/clay sandy loam

6.3-7.9 6.1-7.6 6.6-7.8 6.2-8.0

0.05 0.06 0.092 0.55
weakly weakly moderately strongly
sali;,ised salinised salinised salinised

0.14-0.58 0.17-0.44 0.22-0.44 0.23-0.56
low-mecium low-mediLlm low-medium low-medium

canal manual borewell borewell

Groundnut Brinjal Cotton Groundnut
M.Miliets C.Beans Groundnut Cotton
Paddy Groundnut M.Iv1i1lets Onion
Sesame Casuarina Paddy Ragi
Eucalyptus

Snake Gcurd

account to study the pattern of spatial
and temporal distribution of the benefi-
cial micro-organisms.

Realising the vastness of the complete
bacterial diversity per se the focus of the
present study aims at being more realis-
tic in that the focus is more on the
diversity of the beneficial organisms asso-
ciated with the nitrogen guild (both free
and associative and symbiotic), phosphate
sl)lubilisers and the Pseudomonas sp (in
the light of the versatile nature of this
group of organisms). Soil enzymes as indic-
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ators of soil health are also being used.
Data sheets have also been developed.

Monthly documentation of the various
parameters is being carried out. The
consolidated data collected so far reveals
that activity is more than double in the
rhizosphere when compared to the non-
rhizospere soils. The microbial activity
including enzyme activity is very good
when manure is used. Populations ofber~-
eficial organisms associated have been
isolated for studying the physiological and
genetic variability (both intra-and inter)
that might have been brought about by



the farming practices and physico-chemi-
cal properties of the soil. Pseudomonas
sp. have been found to dominate the rhizo-
sphere of cctton and onio~ soils. Initial
characterisation oftce isolates reveal that
most of them belong to the fluorescent
group. Populations of Rhizobium sp.,
Azospirllum sp., Acetobacter sp. and Azo-
tobacter sp. in association with the vari-
ous crops have also been isolated.

The available data is being used to bring
out both the intra- and inter-site varia-
tions in relation to the diversity and soil
health. Observations are an average of
four replicates and the samples were ob-
tained from pooling sub-samples from the
sites (got by taking the top 5 cm of soil).
Data sheets of the isolates recovered are
being maintained simultaneously. This
data will be used for developing indica-
tors of productivity/pollution.

The isolates both at intra- and inter-
population levAI are being analysed for
their efficiency and characterised using
AP20, MIDI and molecular tools. Salt
tolerant isolates, associated and
endophytic diazotrophs, especially in non-
legumes, will be analysed. Emphasis will
also be given to assessment of the func-
tional diversity of the beneficial organ-
isms (as mentioned earlier). Simultane-
ous assessments for their tolerance to-
wards stress will also be quantified.

208.2 Monitoring Forest Ecosystem
Health Using Lichen Diversity

The variations in the distribution pattern
of lichens (symbiotic association between
a fungi and an alga or a cyanobacterium)
depending upon the micro level changes
in the mesohabitat conditions (viz. light
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intensity, substrate pH, texture, mois-
ture, surface temperature dc.) are used
to identify forest sites with long ecologi-
cal continuity/ disturbance. The develop-
ment of lichen biomonitoring methodolo-
gies for unexplored sites must be 8ite
specific, so as to place the results ob-
tained through these studies on a scien-
tific hase. The ecosystem health must
also be quantified through other ecologi-
cal methodologies. The combination of both
the datG'.will be useful in identifying indi-
cator lichen communities easily.

The major focus of this sub-programme is
to develop an impeccahle ecological metho-
dology to use lichens and their communi-
ties as biomC'nitors, to identify and monit-
or the health of forest ecosystems within
the Siruvani Hills (Western Ghats). This
area is considered to be one of the mega
biodiversity areas- a hot spot. These hills
serve as the home of a variety of plants of
medicinal importance, birds and animals.
The river systems originate from here.
The hill slopes here are still well-pres-
erved.

The ecological methodology followed in
the studies include

• both the physical and biological moni-
toring methods

• classification of forest sites on the ba-
sis of existing vegetation type, along
with the altitude prior to data collec-
tion

• use of ecological methods to quantify
the physical features of the forests to
prepare a composite index to indicate
the health of the ecosystem (This index
serves as background material to
superimpose the lichen data and to
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elucidate the indicator'lichen commu-
nities)

• confining lichen sampling to 1.5 - 2 m
on the tree trunks from the ground
level to make this study more
practical and user friendly (Thus sam-
pling from canopy and other inacce-
ssible areas of the tree is being
avoided).

A total number of fifteen quadrats were
laid down at various locations within
Siruvani Hills and all the data listed in
the data sheet were quantified. The data
and the lichen specimens collected are
being catalogued and maintained. Pre-
liminary analysis shows that the genus
Porina is predominant in near normal
ecosystems, while Lichen genus Parmelia
is dominant in disturbed sites.

It is planned to layout more quadrats at
various locations within the hill range
and data on forest continuity and lichens
will be quantified and analysed. Later
the indicator lichen species/communities
will be elucidated and presented in the
form of an illustrative chart to test, train
and adopt local communities, students
and foresters in ecosystem conservation
using Lichens as biomonitors.

Sub Programme Area 209

Conservation and
Bioprospecting of Endan-
gered, Medicinal and
Mangrove Plant Species

Integrated conservation methods should
be based on calculated interweaving of
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multiple conservation methods like
insights into the species biology and popu-
lation genetics to know the actual mecha-
nism of endemism followed by propaga-
tion through asexual (vegetative and tis-
sue culture techniques) and sexual repro-
duction. Bioprospecting, to add value to
the biodiversity, is one more dimension
of conservation biology' that is gaining
importance.

Studies on Endangered /Medicinal Plants

The research on endangered/medicinal
plants aims at studying the genetic
variability in the natural populations, their
propagation through asexual reproduction
(micropropaga tion/vegeta tive propaga-
tion), reintroduction in their natural habi-
tat and bioprospecting. Micropropagation
protocols were developed for about 15
species of endangered and medicinal plant
species and they were successfully
reintroduced in their natural habitat.

During the current year the available
genetic variation in wild for Syzygium
travancoricum was scored through RAPD
and microsatellite markers for two differ-
ent populations. Both inter- and intra-
population variations were scored and
initial observation shows a very narrow
genetic diversity between these
populations. A few more populations are
being included for further studies.

Micropropagation protocols have been
standardized in Aegle marmelos, Piper
barberi and :-'yzygium trauancoricum. In-
direct organogenesis through leaf callus
was standardized in Curculigo orchioides
and axillary bud break and shoot multipli-



cation was standardized in Tridax
procumbens, Capparis zeylanica. RAPDs
and microsatellite markers were used to
screen the genetic fidelity of tissue cul-
ture raised plants by different in-vitro
methods in Piper barberi. As high as 95%
similarity was seen between the mother
plant and plants from different stages of
multiplication.

Bioprospecting research involves the ex-
traction, identification and characteriza-
tion of bioactive compounds with antimi-
crobial properties from plant species such
IE Capparis zeylanica and Salacia
chinensis. Extractions of the collected
plant materials were done using suitable
methods. Bioassays of the extracts were
done against plant and human pathogens
by filter disc method and spore germina-
tion tests.

The crude extracts of the above men-
tioned plants are effective against patho-
gens like Candida albicans, Aspergillus
terreus. Fractionation of the crude ex-
tract was done by chromatography tech-
niques and two fractions exhibit consider-
able activity against these pathogens.
Efforts to identify a similar class of com-
pounds in other plant systems are
underway. Further fractionation, purifi-
cation, identification and characterization
of the bioactive principle are being done.

Studies on Mangroves and their Associ-
ates

The work on the mangroves involves their
genetic enhancement using biotech-
nological and classical breeding approaches
as well as identifying genes for fertility in
an otherwise sterile interspecific hybrid
of Rhizophora. The research on the man-
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grove associate P. coarctata involves de-
termination of its relatedness to Oryza
species and identifying the genes/gene
.products (proteins) responsible for salt
tolerance.

Forest tree breeding consists of the fol-
lowing two steps viz., phenotypic selec-
tion of individual plus tree followed by
establishment of the selected plus trees
in the seed orchards for the production of
improved seed which can be used for high
quality plantation. During the current year
superior trees were selected using mor-
phological (vegetative and reproductive)
and physiological markers and they have
been multiplied using micropropagation,
vegetative propagation and seed propaga-
tion techniques whichever has been ap-
propriate. Several species of mangroves
have been successfully multiplied in this
fashion and reintroduced in the natural
habitat both for conservation and
afforestration.

Several vegetative and reproductive char-
acters have been scored for several man-
grove species. 10 to 15 populations with
twenty random trees from each popula-
tion were scored in all the species for
various morphological, physiological and
reproductive characters and a critical
minimum value, which constitutes the av-
erage of all the individuals across several
populations, was given for each trait. In-
dividuals performing above the average
limit for 75% of characters were tagged
as the plus trees.

During the current year propagation of
some more sp.ecies through rooting of
stem cuttings was standardized in Amoora
cucullata, Avicennia marina, Cerbera
manghas, Derris trifoliata, Dalbergia
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spinosa, Heritiera fomes, Intsia bijuga,
Xylocarpus granatum and Xylocarpus
mekongensis, whereas rooting of propagule
cuttings was standardized in several mem-
bers of the Rhizophoraceae viz., Bruguiera
cylindrica, Bruguiera gymnorhiza, Ceriops
decandra, Kandelia candel, Rhizophora
apiculata, Rhizophora hybrid and
Rhizophora mucronata.

Air layering experiments were conducted
between October'97 and Apri1'98 during
and just after the monsoon and after the
flowering season for two years. Success-
ful air layering protocols were establi-
shed for Heritiera fomes, Heritiera
littoralis, Lumnitzera racemosa, Son-
neratia apetala, Xylocarpus granatum,
Xylocarpus mekongensis and Xylocarpus
moluccensis

Micropropagation protocol, using uninodal
segments, was established in P. coarctata.
Axillary shoot initiation and multiplica-
tion was achieved in WP medium supple-
mented with BA (0.5 - 2.0ppm) and KN
. (0.25 - 2,Oppm). Rooting was achieved in
half concentration, of the basal medium
supplemented with 0.5ppm lEA. Axillary
bud break and elongation of the axillary
bud have been standardized in Amoora
cucullata, Xylocarpus granatum. All the
three species are responding in woody
plant medium supplemented with various
concentrations and combinations of BA,
Kinetin and 2ip. Experiments' are
underway for confirmation of multiplica-
tion and rooting experiments.

The mangroves and their associated plant
species propagated through various means
(seeds, rooting of cutting, air layering and
microprop~gation) were introduced in the
Mangrove Genetic Resources Center at
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Pichavaram and Muthupet during 1996
and 1998 with the twin objectives of ac-
celerating the reclamation of newly formed
mudflats along the inter tidal areas of
mangroves and maintaining the species
diversity ofIndian mangroves. Currently
MGRCC has the following species: Amoora
cucullata, Bruguiera gymnorhiza, Cerbera
manghas, Heritiera fomes, Heritiera
littoralis, Intsia bijuga, Kandelia candel,
Sonneratia apetala, Xylocarpus molucc-
ensis, Xylocarpus granatum, Rhizophora
stylosa, Bruguiera gymnorhiza, Nypa
fruticans, Intsia bijuga, Heritiera fomes,
Heritiera littoralis, Xylocarpus mekon-
gens is, Xylocarpus moluccensis, Xyloca-
rpus granatum, Cerbera manghas, Cerbera
odollam, Acanthus ilicifolius, Aegiceras
corniculatum, Avicennia marina,
Avicennia officinal is, Bruguiera cylin-
drica, Ceriops decandra, Derris trifoliata,
Dalbergia spinosa, Excoecaria agallocha,
Lumnitzera racemosa, Rhizophora
apiculata, Rhizophora hybrid, Rhizophora
mucronata, Sonneratia apetala, Xyloca-
rpus mekongensis, Avicennia reinformis,
Bruguiera parvi{lora and Bruguiera
sexangula.

The MGRCC will be the source for the
seed material for future plantations and.
will also be used to check the heritability ,
of the plus tree characteristics on the
basis of which these have been selected.

In addition to the above studies control-
led pollination experiments were col'l-
ducted betW:eenR. apiculata and R.mucr-
onata to exploit the heterosis of the F1
hybrid. Reciprocal crosses have been at-
tempted with various treatments to over-
come the pre- and post- fertilization bar-
riers. Interspecific hybrid was produced

J



when R.' mucronata was used as the fe-
male parent and R. apiculata was used as
the male parent. Treatment of the
stigmatic head with 10ppm GA3was found
to be good to overcome the prefertilization
barriers. However the growth of the em-
bryo in the interspecific hybrid is very
slow and experiments are underway to
stimulate the growth of embryo through
embryo rescue technique.

Studies on P. coarctata

The genetic relationship between P.
coarctata and wild rice species was deter-
mined using molecular markers like AFLP
and RAPD. The closest relative of P.
coarctata based on the genetic distance
was Oryza australiensis.

Changes in protein profiles induced by
salt stress were investigated both in P.
coarctata and callus cultures in rice.Two
predominant polypeptides with apparent
mol. wt of 70 KD and 32 KD respectively
were induced under salt stress at 10%
ASW treatment in P. coarctata. The 32
KD protein also appeared in the tested
rice lines, both in vitro and in vivo though
they differ in their relative level of salt
tolerance. This represents the possibility
of a generalized component of the re-
sponse mechanism to osmotic stress in
both P. coarctata and Oryza sativa.

Sub Programme Area 210

Science and Technology for
Women: Women's
Biotechnology Park

A resource group of women scientists ap.d
technologists of the Asia-Pacific region,
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(sponsored by UNDP and MSSRF), met
at Chennai, India from 17-19 December
1996, to mobilise science and technology
for women.

The proposed activity of establishing a
Women's Biotechnology Park arises out of
these deliberations. Business' and tech-
nology incubators such as biotechnology
parks could help in identifying opportuni-
ties for indigenising biotechnology in food
processing and other related agro-process-
ing activities, where women have been
traditionally strong. Other areas are medi-
cal biotechnology like diagnostics, which
could help in health related issues, espe-
cially in girl children and women, support
technology transfer including provision of
credit, managerial and organisational in-
frastructure and support for quality con-
trol and dissemination of technology, fi-
nances etc. The Park would primarily act
as an interface between educational/re-
search institutions on the one hand and
industrial units on the other. It would
help in providing support to promote equal
access and control for women over re-
sources, including land, water, fuel re-
source, common property resources, credit
and technology. It would also help in
identifying business opportunities for
women in urban areas through feasibility
studies using the criteria of value addi-
tion and market demand. With this kind
of back up it would enable women to take
part in productive work in the proposed
Park. These women in turn would provide
opportunities for rural women.

The Department of Biotechnology (DBT),
Govt. of India, requested MSSRF to pre-
pare a concept paper in February 1997.
Based on this the Foundation was re-
quested to prepare a feasibility report in
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March 1997 for the proposed activity.
Having conceptualised it, it was decided
to set up the first Biotech Park for Women
in Chennai. Advertisements were placed
in leading newspapers calling for inter-
ested women entrepreneurs. More than
200 applications were received. A ques-
tionnaire was designed to get a feedback
on the background of the applicants and
what they expected from the Park in
terms of technical and financial inputs
and this excercise was completed by June
1997.

At the same time two panels were set up,
viz., the technology identification panel
and the business panel. The former iden-
tified the technologies which could be
chosen by the women and the business
panel studied the viability options and
prepared preliminary project profiles for
the technological options identified by the
former panel. This was completed by June
1997. The State Govt. identified the Tamil
Nadu Industrial Development Corpora-
tion (TIDCO) as the nodal agency.

At the first task force meeting on devel-
opmental programmes for women consti-
tuted by the DBT, the proposal submitted
by MSSRF to set up the first Biotech
Park for Women in Chennai was accepted
in principle. Later, the Core group mem-
bers who could play a role in the pro-
posed activity were identified. Several
meetings were held with various mem-
bers of the institutions to sensitise them
on the concept. In July 1997 the land was.
identified by TIDCO and recommended to
the State Government. Between October
and November 1997, a training programme
was held for the probable women entre-
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preneurs and is detailed under the train-
ing programmes conducted at MSSRF
(SPA 501)

The Chief Minister in his budget speech
delivered on 27 March 1998 announced
the decision of the Government of Tamil
Nadu to establish a Women's Biotechno-
logyPark at Kelambakkam, near Chennai.
20 acres ofland has been allotted for this.
TIDCO and the DBT were identified as
the principal partners in this venture. In
April 1998 TIDCO was formally requested
to be theimplementors of the project.
Industrial and Technical Consultancy Or-
ganisation of Tamil Nadu (ITCOT) was
identified as the consultants to prepare
the first Detailed Project Report (DPR).
The proposed Park is to be registered as
a company. The major role of this Com-
pany will be the promotion of a progres-
sive business, environment for women,
and pristine natural environment apart
from helping in technology incubation and
transfer, capacity building/nd market
linkages. The Company will have a Gov-
erning Board consisting of representa-
tives of women entrepreneurs, State Govt
and DBT. The Park will be supported by
both a Technical Resource group and fi-
nancial institutions. The former will be
formed by a consortium of industries,
R&D institutions and organisations to
serve as friends of the Parkas identified
in the core group mentioned earlier. This
Park has been identified by the Govt. of
India as one of the activities during the
Golden Jubilee year and it is being regis-
tered as Golden Jubilee Women
Biotechnology Park Ltd. The Foundation
Stone for this Park is being laid by H E
the President of India on July 29, 1998.
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Sub Programme Area 301

JR D Tata Ecotechnology
Centre

The mission of J R D Tata Ecotechnology
Centre is to evolve methodologies for
operationalising sustainable development
in the field of agriculture and rural devel-

opment. The centre undertakes participa-
tory research and its projects are imple-
mented in selected villages to test a spe-
cific aspect of development intervention.
This aspect is evaluated in terms of eco-
logical viability, economic feasibility and
social acceptability. In this process attemp-
ts are made to develop grassroot institu-
tions. The ongoing projects are listed in
Table 3.1

--1

Table 3.1 : Projects undertak~n by J R D Tata Ecotechnology Centre

Project

Seed village

Low cost mist chamber

Farm level biopesticide
production

Improving phosphorous
content in organic manure

Moringa oliefera
(drumsticks) for
purifying drinking water

Eco-aquaculture

Neem village

Pulse village

Conservation and
utilization of minor millets

Focus

Seed

Seed

Biopesticide

Organic phosphorus

Drinking water and
phytoremedies

Prawn and water

Wasteland development

Pulses

Minor millets
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Project Description

Adding value to the time and labour of rural
poor through skill empowerment. Production of
quality seeds and market linkages

Hybrid seed production using low cost mist
chambers by the rural landless labourers and
urban poor

Refining the production process of
Trichogramma, NPV and plant products at
farm and village level

Using Cassia auriculata ard Trichoderma,
improving the phosphorus content in manure

Using the seeds of Moringa oliefera,
purification of drinking water from fluoride and
prevention of f1ourosis

Using rain water harvesting for prawn
production

Neem as an intervention in wasteland
development using technologies such as
tissue culture and VAM

Improving the productivity of pulses through
water harvesting and appropriate watering
schedules and management practices

Studying the various varieties of minor millets
for food fortification and thereby creating an
economic stake. Improving the productivity of
minor millets .
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Table 3.1. contd ...

Project

Integrated Intensive
Farming system

Multimedia package on
Integrated Pest
Management

Technology ~esource
Centre

Focus

Integrated farming
system

Computer aided
extension

Capacity building

Project Description

Creating linkages within farm. Less off-farm
input. Maximising the productivity of crops per
unit of soil and water.

Using multimedia systems, user friendly
package for farmers on IPM

Capacity building and formation of grassroot
institutions for transfer of knowledge and inter-
active learning

The project on Conservation and utiliza-
tion of minor millets has been described
in SPA 206 and the details of the CAPART
Technology Resource Centre are given
under SPA 304 of this report.

Highlights of the Activities

• Conducted nearly 14,000 trainee days
through the Technology Resource Cen-
tre and the projects of JRD Tata
Ecotechnology Centre, resulting in more
than 500 acres of land under sustain-
able agriculture.

• Identified that the seeds of perennial
Moringa oliefera (drumstick) are bet-
ter in absorbing the fluoride in drink-
ing water and that the seeds grown in
the fluoride contaminated regions are
not efficient in absorbing the fluoride

• Found that Trichoderma and Cassia
auriculata have the potential of in-
creasing phosphorous in manure

• Observed that the differences in the
varieties of pest, Helicoverpa armigera
(American Bullworm) may be one of
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the reasons for lack of control over its
culturing at lab for NPV

• Demonstrated that the technologies
such as tissue culture and VAM could
be useful in wasteland development

• Established that hybrid seed produc-
tion could be done using more of or-
ganic inputs

• Produced 3.4 tonnes ofPonni variety of
paddy per ha under organic conditions

• 8ultured 0.5 tonnes ofMacrobrachium
rosenbergii per hectare in a period of
7 months, using rain water

• Developed process of mushroom pro-
duction using banana leaves

• Designed a user-friendly multimedia
computer package on IPM in Tamil for
farmers and agricultural labourers

• Observed that the family labourers
dominate sustainable agriculture such
as integrated intensive farming sys-
tem. Similarly, when the agricultural
operations demand specific skills such
as hybridisation, the family labour tends

L _
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to take the place of hired labour. Such
a process creates additional demand on
the female labourers of the family

During 1998-99, the above issues would
be consolidated and the various socio-
economic dimensions of such interven-
tions would be identified.

301.1 Seed Village: Promoting Part-
nerships between Private Sector Seed
Industry and Rural Women in the
Organisation of Seed Villages

The seed industry is regarded as a "sun
rise" industry because of its potential for
increasing rural income and employment.
The industry offers a potential for value
addition to the time (the working hours)
of the women belonging to poor house-
holds. Besides improving the livelihood
security of the rural poor, it will provide
elite planting materials to the farming
community. Hence the project on "social
contract between the corporate sector
and rural poor", is being taken up with
the following objectives:

• To link farm families with private and
public sector seed companies, in order
to provide them the benefit of scale in
seed production and marketing

• To train unskilled women labourers in
production of quality seeds and plant-
ing materials

• To improve the capacities of the farm
women in seed processing and
packaging.

The project is being implemented at
Kannivadi Village in Dindigul district of
Tamil Nadu. Training was provided in
various aspects of seed production.

The project has been focussing on 75
growers for seed production. However,
110 farmers have taken up seed produc-
tion in various crops. In addition to the
above area, the project is also conducting
yield trials for various crops jn 3.5 ac.;res
of farmland.

The project is at present studying the
impact of the intervention in terms of
economics, social and gender issues.

Some of the farmers have shown very
good results and they surpass the
estimated yields of the seed company.
Interestingly, these results have been
achieved by replacing a major portion of
chemical fertilisers and pesticides with
farmyard manure and biopesticides as
shown in Table 3.2.

Table 3.2 : Sustainable management of farm inputs among selected growers

~er's Name GnanasoundariDetails _ Pulavendran Kalaiselvan Kalaiselvan

Crop

Area in cents

Open Pollinated Sun flower
Bhendi

30 50

74

Hybrid Bhendi

50

Cotton

40
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Table 3.2. contd ...

~ Gnanasoundari Pulavendran Kalaiselvan Kalaiselvan
Details

Actual yield in 460 246 158 492
kg per acre

Estimated 250 200 150 400
maximum yield
by seed
company, in kg
per acre

Recommended 60:40:40 80:40:40 80:40:40 60:20:20
NPK by the
seed company

Actual usage by 20 kg urea and 20 kg urea and 50:20:20 and 20 kg urea and
the farmer FYM FYM FYM FYM

Recommended 5 chemical 6 chemical 8 chemical 20 chemical
pest sprays sprays sprays sprays
management by
the seed
company

Actual usage by 5 neem sprays 5 neem sprays 5 neem sprays 15 neem sprays
the farmer and 2 chemical and 1 chemical and 3 chemical and 5 chemical

sprays spray sprays sprays

The studies have indicated that the
higher rate of productivity and returns
among some of the farmers were
due to careful planning of fertilisers
and pesticides, intensive management
with family labour and precision in
timing in terms of planting, hybridisation
and harvesting. Most of the farmers
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involved in the project are small
and marginal farmers without any
irrigation facilities.

In terms of labour absorption, the esti-
mates of the seed industry for the ab-
sorption of female labour is given in
Tabl!,!3.3.
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Table 3.3 : Absorption of female labour

Crop Seed Productionl Women Crop productionIWomen
employment per acre employment per acre

"
Sunflower 60 15 '

Brinjal 800 175
Bhendi 1200 240
Tomato 1200 240
Cotton 50 15

During the last two years attention was
focussed on sunflower seed produti on.
Very few farmers were given bhendi,
brinjal and tomato since the cultivation
requires substantial experience. Among
the agricultural women labourers trained
in the project nearly 30% can be catego-
rised as family labourers.

It has been found that on average, a trai-
ned agricultural woman labourer involved
in seed production earns Rs.100 per month
more than other landless women labour-
ers during the season. Another advantage
for seed producing landless women la-
bourers is that they get the additional
income in less time.

The project has identified two issues for
further studies: the additional burden of
exchange labour and the displacement of
hired labour, particularly landless women
labourers. The family labourers who were
hitherto involved in "use value" activities
(household chores) have been brought into
the "exchange value" system. A careful
analysis of time budgeting between trained
labourers and non-trained labourers
during the peak agricultural season shows
that the trained labourers get more free
time than the non-trained labourers.
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The project has also initiated a self-sus-
taining institutional process at the village
level. The project is organising the farm-
ers and labourers into associations. The
first association" Reddiyarchatiram Seed
Growers Association" was formed during
January 1998: Another Association is be-
ing formed for women at Velankannipuram
for producing vegetatively propagated
fruit seedlings. Women from six Women's
Association are involved in training
l~bourers in seed' production technolo-
gIes.

.'
On 29 December 1997, the project organ-
ised "Seed Producers' Day" at Kannivadi.
Nearly 400 women agricultural labourers
and farmers attended the meeting.
Mr. Jag Pal Singh of CAPART, New Delhi
and Dr.Paran Gowda of Vivekananda
Kendra, Kanyakumari attended the meet"
ing. Its Chief Training Officers and staff
represented Krishi Vigyan Kendra. As a
part of the programme, ten industries
exhibited their bio-products such as or-
ganic fertilisers, biopesticides etc. One of
the farmers under CAPART-Technology
Resource Centre has started marketing
bio-pesticides in the region and he also
exhibited his products.
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During the function, the project requested
the participants to discuss the withdrawal
strategy of the Foundation during 1998-
99 and suggest the measures for a self-
sustaining system of training and market
linkages operating within the farming
community. The participants after an
intensive group discussion presented their
views:

• Farmers and agricultural labourers can
take up the system of training, infor-
mation and market linkages.

• Farmers' Associations should focus on
emerging as seed industry for the re-
gion.

• M.S.Swaminathan Research Foundation
can withdraw, but support the grassroot
institutions for another three to five
years before complete withdrawal. A
gradual withdrawal has been recom-
mended instead of sudden pullout.

• The Foundation should train the Asso-
ciations in project management and link
them with funding agencies such as
CAPART and financial institutions.

301.2 Low CostMist Chambers

The project, launched last year, contin-
ued the study of low cost mist chambers.
Four types of huts measuring 5 x 3 x 3m
were designed and tested. These types
are:

• roof and sides covered with nylon net

• roof and sides covered with High Den-
sity Polyethylene Sheet (HDPE)

• roof and sides covered with HDPE sheet
until the vegetative stage and removed
during the reproductive stage.

• roof covered with HDPE sheet and side
covered with nylon net.

• Open field conditions served as con-
trol.

Bhendi, brinjal, radish, and capsicum were
selected as experimental crops. Organic
cultivation methods were followed.
Twenty-five farmers and landless labour-
ers in and around Kattupakkam village,
Kancheepuram district, observed the
progress of the project regularly.

Nursery beds were made in partially
shaded conditions. The seeds germina-
ted in 6-10 days and the seedlings were
transplanted after 25 days. The main trial
plots were tilled three times and farm-
yard manure was applied as recommended
by the Soil Test Laboratory. The brinjal
seedlings were transplanted at a distance
of 60 x 60cm. Bhendi seeds were sown at
the ridges with a distance of 30 x 30cm.
Radish seeds were sown at the ridges
with a distance of 15 x 15cm. Capsicum
seedlings were transplanted at a distance
of 30 x 30cm.

Water was applied during the vegetative
stage of the plants through hose lining,
constructed in the side of the hut for
even distribution. During the reproduc-
tive stage water was applied through hoses
at the base of the plants to prevent dam-
age to the flowers of the experimental
plants. Neem oil was sprayed once a
week to prevent pests. The fruits of cap-
sicum and brinjal were harvested once a
week and bhendi every 2 days.

Data regarding various parameters has
been collected and is being analysed. The
physical parameters such as soil nutri-
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ents (Nitrogen, Phosphorous and Potas-
sium) and environmental factors (Tem-
perature, Relative Humidity), water use
efficiency of the chambers and the con-
trol plot and the biological parameters
are being regularly evaluated. Ten plants
have been randomly selected inside the
greenhouse and from the open field and
variables such as plant height, number of
leaves, flowers, fruits, pest attack, natu-

esculentus). The impact of the various
types of mist chambers on yield has been
given in Table 3.4.

301.3 Farm Level Biopesticide Pro-
duction

It is a recognised fact that Integrated
Pest Management (IPM) is vital for sus-
tainable agriculture. However, IPM has
not made a rapid stride in the agricul-

Table 3.4 Various types of mist chamber and yield of bhendi

Treatments Bhendiyield in 9 perm2

Fully covered with nylon net

Fully covered with HOPE sheet

Fully covered with HOPE sheet but
fully opened during reproductive
stage

Roof covered with HOPE and sides
covered with nylon net

Open field condition-control

ral enemies, leaf area and yield are being
studied.

The highest yield was recorded in 'fully
covered HDPE' chambers and 'in cham-
bers fully covered with nylon nets'. The
results show a statistically significant yield
rate. Analyses are being carried out to
study the significant relationship in physi-
cal and biological parameters. Once an
appropriate' chamber is identified, the
project wj)uld focus on producing hybrid
seeds inside the mist chamber.

Among the four crops, analysis has been
completed for bhendi (Abelmoschus
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518.33

493.78

542.89

475.98

333.66

tural sector due to reasons such as lack
of adequate supply of biopesticides for
farmers, transport problems and minimal
shelf life. Hence this project focusses on
refining the technologies of biopesticide
production at the farm level.

Three types of biopesticides were stud-
ied: 1) Culturing of Trichogramma 2) Pro-
duction of Nuclear Polyhedrosis Virus
(NPV) and 3) Appropriate Plant Product.
The experiences of 1996-97 showed that
in Trichogramma, emphasis should be
given to Corcyra egg production. Corcyra
eggs have demand in the organized sec-
tors and farmers can sell the excess to
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the industries. This can help in develop-
ing entrepreneurs for sustainable agricul-
ture (Eco-preneurs) at the village level.

Nearly 2000cc of Corcyra eggs were pro-
duced at Srirangapuram village. Partici-
pating villagers were requested to ob-
serve the production and marketin"g proc-
ess, before taking up the production 'on
their own. The parasitation rate varied
from 25% to 70%. Detailed study indi-
cated that the fluctuation in the para-
sitation rate was mainly due to limited
control over temperature and improper
feed practices. During 1998-99, these con-
ditions would be set right and a standard-
ised production process at the village
level developed.

During 1996-97, the production ofNPV at
the village level was affected by the in-
ability to cU,ltureHelicouerpa armigera to
a required amount. Hence, during 1997-
98 the project focussed on studying the
culturing ofHelicouerpa armiger.a., before
taking up the NPV production at the
village level. The project felt that the
species differentiation within Helicouerpa
armigera may be one of the reasons for
problems in continuous culture of the
insects.

During 1397-98, binomics ofH. armigera
was studied at the laboratory. The in-
sects were collected from the wild and
cultured in the laboratory.

It was observed during the laboratory
studies that Helicouerpa collected from
various host plants like maize, cotton,
sunflower, pigeonpea, bhendi (Abelmos-
chus esculentus), sorghum, when reared
together failed to ovipost but when
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reared individually had oviposition.
This has to be further studied during
1998-99.

In addition to the morphological stud-
ies the project is also conducting DNA
studies with isolation of DNA from
Helicouerpa collected from different
host plants. The genomic DNA was
extracted from the third generation of
Helicouerpa larvae showing pink, black,
green and straw colour variations fol-
lowing the SDS method with little modi-
fications. The initial study showed vari-
ation in the genetic pattern of larvae
even within _colours. Further studies
are planned' in all the generations in
terms of colour of the larvae and host
plants. The DNA studies would help in
understanding the species status which
in turn would facilitate the culturing of
Helicouerpa armigera for NPV produc-
tion at village level.

301.4 Enhancement of Phosphorus
Content in Compost by Microbial
Intervention and Amending Cassia
Species

It is well known that phosphate is the
most limiting nutrient in the tropical
agro ecosystem. Microorganisms present
in the soil can solubilize and mobilize
soil phosphates. For instance, phospho-
bacteria (Bacillus megatherium and B.
polymixa) and VAM fungi (Glomus spp.,
Gigaspora spp.) playa significant role
in enhancing phosphorus availability to
plants.

The n,ature of the soil in most parts
of Tamil Nadu is alfisols, antisols,utisols,
oxisols and incepitols, and they have a
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greater capacity to fix soil phosphorus
as insoluble phosphates. This leads to
phosphorus hunger and thus there is a
great need to introduce these microbes
for solubilizing and mobilizing phospho-
rus into the plant systems. This project
is an attempt to develop a package for
organic fertilizer with appropriate level
of phosphorus. The project is aimed at
identifying the appropriate combinations
of two microbes Trichoderma and
Pleurotus with Cassia spp. in decom-
posting the garbage.

Based on this observation attention was
focussed on Cassia spp. In the present
study, the flowers of Cassia spp. nam-

ely Cassia alata, C. auriculata, C. occid-
entalis and C. seamii were collected
from different parts of Tamil Nadu and
analysed for phosphorus content. Among
the species tested C. auriculata (ava-
ram) showed a higher content than
other species. Hence various population
of C. auriculata were analysed and the
project is attempting to quantify the
phosphorus content.

For enhancing phosphorus content in
the compost, initially garbage (urban
waste collected from single source) was
treated with different microbes as men-
tioned in Table 3.5.

Table 3.5 Analysis of compost under various treatments

Treatment Microbial population Fungi CN Ratio P IJg /
Cfu x 101/ dry wt
gm dry wt

Bacteria Actinomy-
Cfu x 103/ cetes
gm dry wt Cfu x 102/

gm dry wt

Garbage (G) + 1238 58 558 10:18 258
Trichoderma (T) +
Earthworms (W)

G+Pleurotus (PI)+W SOb 2b 33b 12:1b 12b

G+T+PI+W 36c 3b 15c 12:1b 10b

G+W 14d 8d 35:1c 3c

G (Control) 4e 4c 50:1d 2c

Each value is mean of triplicate
Means within a column sharing different letters differ significantly (P<0.05) by DMRT
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Bacteria (Total Heterotrophic Count-THC)
showed four different colony types, ( Le.,
dull white, small round, regular; dull white
rhizodial; yellowish, small round regular;
greenish, very small round) among which
dull white were predominant. In all the
treatments, GTW showed nearly 90 %.

Among the treatments, GTW, GPIW and
GTPIW showed only few colonies of
Actinomycetes. They belong to two
groups and other treatments did not show
any colonies.

GTW had high population offungi with di-
verse groups belonging to genera,
Trichoderma, Aspergillus, Pencillium,
Fusarium, Curvularia. GTPIW had a ster-
ile white mycelium in addition to the above
genera whereas GW and control had few
colonies.

Of the five treatments GTW decomposed
very fast and had higher C:N ratio and
P content compared to controls and GW.
The experiment indicated the possible
role of Trichoderma in enhancing nutri-
ent content particularly phosphorus
and miCrobial population. Thus, Tricho-

derma shows the potential of improving
the soil nutrient, particularly phospho-
rus. The inhibiting role of Pleurotus is
also an interesting dimension which needs
to be studied further.

Based on the above results Trichoderma
will be introduced for composting which
will be amended with Cassia auriculata.
Further, rhizosphere soil charaterestic
(i.e., for phospho bacteria and VAM) will
be analysed for C. auriculata.

301.5 Test of Drumstick Seeds
(Moringa oleifera) for Detluoridation
Efficiency

The study aims to assess the defluo-
ridation efficiency of different species of
'Moringa and evaluate the efficiency of
the seeds that are already grown in
fluoride contaminated areas. The experi-
ment showed that perennial varieties are
better in absorbing the fluoride. Four
groups of water samples, each with a
different concentration of fluoride, were
treated with a gram of kernel. The re-
sults are given in Table 3.6.

Groups

Table 3.6 : Deflouridation efficiency of different varieties of Moringa

Fluoride removed by one gram of kerneVi

Group 1 - Group 2- Group 3- Group 4 -
10 ppm 25 ppm 50 ppm 100 ppm

Perennial (M. oleifera) - 01.38 - 07.6 - 11.56 - 10.24

Annual- PKM • 1.02 - 3.8 -5.4 - 6.1

Wild (M. concanensis) - 1.27 - 6.0 - 10.3 - 10.3

Perennial (M. oleifera) - Fluoride affected + 0.43 + 6.3 + 3.74 + 12.0

Annual - PKM - Fluoride affected + 0.43 + 0.75 + 3.74 + 9.29
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Table 3.6. contd ...

Groups

Perennial (M. oleifera) - Fluoride affected
& Oil removed

Strychnos potatorum

Ocimum basilicum

The defluoridation efficiency of perennial
and wild species is found to be consider-
able and they are comparable with alum
and the process is found to be concentra-

15

10

Defluorldation (ppm) 0
10

.5

-10

.15

Fluoride removed by one gram of kernel/I

Group 1 . Group 2- Group 3- Group 4".
10 ppm 25 ppm 50 ppm 100 ppm

+ 0.57 + 0.8 + 3.35 + 10.9

+ 0.03 .0.02 + 0.02 0

0 - 0.1 .0.02 .0.05

tion-dependent (Figure 3.1). The seeds of
perennial and PKM varieties from fluo-
ride-affected areas are not capable of
removing fluoride but only in adding to

-- Perennial (M. oleifera)

-- Annual- PKM

100 ppm __ Wild (M. concanensis)

-x- Perennial (M. olelfera) - Fluoride
affected

-:1:- Annual - PKM • Fluoride affected

-0- Perennial (M. oleifera) - Fluoride
affected & 011 removed

--+- Strychnos poIatorum

- Ocimum basilicum

Figure 3.1 : Defluoridation Efficiency of Different Seed Kernels
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the fluoride concentration. Even the oil-
removed (browned at 1000C for 3 days)
seeds collected from fluoride affected area,
Ennore, do not have de-fluoridating po-
tential. The seeds were deoiled to con-
firm the activity of the oil in defluoridation
and it was found to be of no interference
with defluoridation. Other parameters,
such as turbidity, temperature, pH, con-
ductivity and total dissolved solids (TDS)
have also been analysed simultaneously
during the study.

The seeds are a good source of calcium,
which implies that there is a possibility of
calcium absorbing the fluoride during the
treatment. A correlation between the cal-
cium and magnesium levels of the seeds
and fluoride removal was found. Besides,
a new glycoside, Moringyne, has been
isolated from seeds and its structure has
already been elucidated (Compend. In-
dian Med. Plants. Vol.3, Rastogi & Mehr-
otra, PID, New Delhi, 1990, p. 483). The
high electronegativity of fluoride ions al-
low it to interact with both organic and
inorganic components of any system.
Therefore it needs further study to estab-
lish whether the new glycoside has any-
thing to do with the defluoridation. At
the same time, the kinetics of the defluo-
ridation has to be studied. Recently, it
was found, during the field visit to Pithal-
aipatti, Dindigul district, that Terminalia
ehebula has the potential to remove den-
tal lesions induced by fluoride contamina-
tion of drinking water. This again has
significant relevance since the dental le-
sions have been considered to be irre-
versible and if the study on its efficacy in
clearing the dental lesions is evidenced it
would be of practical use to the local
people.
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301.6 Eco-aquaculture

During the last decade coastal aqua-cul-
ture has been facing opposition on envi-
ronmental issues. The judiciary has
restricted the activities of coastal aqua-
culture. Inland aquaculture has also been
facing criticism in terms of water use
efficiency and unsustainable practices.

Keeping these issues in view, the J R D
Tata Ecotechnology Centre has been
studying the principles of environmental
friendly fresh water eco-aquaculture. In
a research-cum-demonstration plot at
Keelamanakudi in the coastal area of
Chidambaram, the project has been at-
tempting to develop a production model
forMacrobrachium rosenbergii using har-
vested rainwater. During 1997-98, 4000
m3 of rain water was harvested. The
fingerlings were in the nursery for 74
days and in the grow out ponds for 91
days. Thus the total number of culture
days was 165 and these culture days were
determined by the water losses in the
pond due to evaporation, seepage and
percolation.

The total production was 230 kg of
Macrobrachium rosenbergii in 165 days.
Thus the productivity of 575 kg per ha
has been achieved under a zero water
exchange system, without any facilities
such as aerators. The project is trying to
develop interventions for solving dissolved
oxygen depletion and organic loads.
During 1998-99 the project would look
for increasing the number of days of cul-
turing by altering the structures of the
pond which would reduce the water
losses. The economic viability is also be-
ing studied and the indications are that
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ecoaquaculture may be possible only un-
der low intensive conditions.

The project studied the algal species and
identified a feeding regime for a shrimp
larval rearing tank with a stocking den-
sity of million seeds.

In addition to the above activities the
project introduced backyard ornamental
fish breeding. This activity has been en-
visaged to understand the possibilities of
enhancing the income of poor landless
women through backyard fish breeding
enterprises. The programme includes
breeding of Indian major carps, catfish
and ornamental fishes. As an initiation
phase, to introduce the technology for
ornamental fish breeding in the backyards
of the dwellings, the rural women were
trained in the breeding cum culture of
ornamental fish.

The strategy is participatory research in
,which learning takes place through actual
experiences in ornamental fish breeding.
30 pdm' households in Keelamanakudi
came forward to join the programme.
Sexually matured sword tail fishes of the
family Poecilidae were bred interspeci-
fically in three cement tanks in a male-
female ratio of 1:3. The fecundity rate
was 25-50.

The growth rate, fecundity rate, feed in-
take, mortality, hatching rate, water ex-
change rate and the time involvement of
the women in the management measures
are recorded in the data sheet. The phases
listed below are followed inoperati-
onalising the project. They are: mobilisa-
tion, organisation, technology introduc-
tion & incubation, technical support and
systems management. Training includes

subjects such as breeding of livebearers,
identifying and transferring the young
ones, feeding schedule, artificial feed
preparation, water exchange and method,
aeration need, health measures and data
logging.

So far, marketing has taken place 13
times in 12 months duration and each
woman has got an average of Rs. 300 -
350 per sale. Production cost is a mini-
mum of 8 % since external labour is not
involved.

The project is also studying other possi-
ble conflicts such as livestock manage-
ment and fish culture and the economic
and financial viability of such interven-
tion. The workload ofwomen is also being
assessed vis-a-vis the intervention.

301.7 NeemVillage:Pilot Biopesticide
Feedstock Model for Wasteland
.Development

Experiences in wasteland development
show that such developments should be
related to other natural resource man-
agement aspects of the villages such as
agriculture, animal husbandry, soil and
water management and forestry. This
project is an attempt to link wasteland
development with biopesticide production.

Neem (Azadirachta indica) is described
as the wonder tree of this century. Its
usage in biopesticide production, pharma-
ceuticals and in soap industries has been
increasing rapidly. In spite of the de-
mand, the supply of neem seeds has al-
ways been fluctuating causing many neem-
based industries to work far below their
installed capacity.

This project is based on the assumption
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that the appropriate scale of production
would optimise the usage of neem, par-
ticularly in biopesticide, and help in build-
ing a proper relationship between de-
mand and supply. Such a scale of produc-
tion, when further linked to wasteland
development, would lead to a viable natu-
ral resource management. With these
assumptions the project began during
1994-95.

The Department of Wastelands Develop-
ment, Government of India supported this
project between April 1995 and March
1998.

During the three years, 20,000 neem seed-
lings have been planted in 100 ha of
wastelands (80 ha of degraded lands of
farmers and 20 ha of village panchayat
land). Emphasis was laid on quality
seedlings which were obtained from
selected phenotypes in the region.

The local seedlings also included Melia
varieties. The project made a pioneering
effort in planting tissue cultured neem
plantlets supplied through the support
of The Society for Social Forestry Resear-
ch and Development. Table 3.7 shows the
characteristics of the tree from which the
tissue-cultured plantlets were produced.

During the tissue culture, shoot tips were
collected from the above tree and were
used as explants. 4000 tissue cultured
plantlets were planted in this village. The
project also introduced Vesicular
Arbuscular Mycorrhizae (VAM) specific
neem. This VAM was introduced for the
first time on a large-scale with the sup-
port of Society for Social Forestry Re-
search and Development and Tamil Nadu
Agricultural University (TNAU). The VAM
was developed after identifying the dis-
tribution pattern of VAM spores in vari-
ous parts of Tamil Nadu. Glomus spp.

Table 3.7 Characteristics of the parent tree

Tree (natural or planted) Natural

Age 46 years

Oil Content % (Seed basis) 28.58

Oil Content % (Kernel Basis) 48.57

Azadarachtin Value 0.40

Seed Quantity 82 kgs

Fruit Weight 650 per Kg

Seed Weight 4 seeds per gm

Dry weight 4100 per kg

Crown Depth 19.54 m

Crown Width 13.05 m
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were the most common in different soil
samples. The VAM fungi colonisation in
roots of neem were collected from differ-
ent parts and selection of VAM fungus
for neem seedlings under un sterilized soil
conditions were made. Glomus {asci-
culatum (isolated at TNAU) showed maxi-
mum impact in a nursery experiment in
terms of shoot length, root length, dry
weight, VAM colonisation and nitrogen,
phosphorus and potassium uptake.

VAMwas applied to 9000 seedlings in the
nursery as well as in the plantations at
Pudupatty. For soil conservation nearly
300,000 agave bulbils were planted in 11
ha of panchayat wastelands.

The survival rate of the tissue-cultured
plants is 61% whereas the survival rate
among the regular seedlings is around
75%. Table 3.8 describes the substantial
variation in the growth rates of these
plants.

Though the survival rate of the tissue
cultured neem is lower than that of the
local seedlings, the growth performance
of these seedlings is substantial. In par-

ticular, tissue cultured neem with VAM
application have performed well.

One of the important aspects of the
project is the mobilization and participa-
tion of the villagers in the project. Nel!rly
300 households are members of six groups
and these groups are involved in manag-
ing the project. In addition, these groups
have become self-help groups with credit
and lending agro-infrastructures as their
major activities. The total annual turn-
over among these groups is more than
Rs. one lakh and this indicates the sust-
ainability of group action in the village.
The intensive training and interaction have
resulted in nearly 40% of the total agri-
cultural land in the village using neem
based pesticides. During the three year
period the project created a direct em-
ployment of nearly 13,000 person days in
which 48% of the job days labour went to
women. However, the project focussed on
creating a sustainable employment gen-
eration. With the 15,000 trees of neem, it
is possible to envisage value addition proc-
ess in the village. Collection of neem
seeds (probably to the tune of 400 tonnes

Table 3.8 Comparative growth of neem planted at Pudupatty

Trees Planted during 1995-96 Planted during 1996-97

Average
Height in em

Average
Girth in em

Average
Height in em

Average
Girth in em

Tissue Cultured Neem seedlings
with VAM application 216.0 8.0 49.0 4.6

Tissue cultured neem seedlings 49.0 3.1 40.0 2.5
without VAM

Local Seedlings without VAM 43.0 2.7 35.0 2.5
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per annum) value addition process, and
market transaction process would help in
creating a sustainable employment proc-
ess within a decade.

301.8 Pulse Village
In order to develop models for improved
productivity of pulses a project was laun-
ched at Pudukkottai and Ramanathapuram
in June 1996. The project focussed on life-
saving watering practices with the help of
water harvested in the farm ponds and
improving the productivity not only in
physical and economic terms but also in
terms of productivity per unit of water. It
also focussed on other management prac-
tices such as integrated nutrient and pest
management. During 1996, 60 acres in
Ramanthapuram and 29 acres in
Pudukkottai were taken for intensive par-
ticipatory research. In this stl}dy 28 farm-
ers from the two districts participated.

Based on the experiences of 1996-97 the
project adopted a different strategy
during 1997-98. In addition to water
harvesting, minor irrigation was intro-
duced in which collective farming was
emphasised. At Sivagamipuram of
Pudukkottai 15 farmers with 25 acres of
permanent fallow lands came together
for collective farming. Through their As-
sociation they bought a piece of land and
dug a common well with the support of
the project. These lands had not been
under cultivation for the last two dec-
ades. During July-October 1997, these
farmers planted black gram and with
hardly 157 mm of rainfall their produc-
tivity was very low. During December
1997-April 1998 cropping, the farmers
used only life saving irrigation from the
well under a collective system and im-
proved their productivity as shown in
Table 3.9.

Table 3.9 : Increase in productivity due to irrigation

Name of the
farmer

M. Periaswamy

V. Murugesan

V. Marutharaj

K. Rengaswamy

N. Paulraj

M. Saravanam

R. Subramanian

R. Chinnaraj

K. Thangaraj

S. Rengaraj

R. Subbia

Area under Productivity Productivity in Productivity
black gram kg per ha during kg per ha increase
during 1998 in 1997 during 1998 between 1997 and
acres 1998 (approx)

1.5 31.5 400 12 times
1 40.0 400 10 times
2 20 345 17 times
1 150 425 2.8 times
2 37.5 337.5 9 times
1.5 28.5 471.5 17 times
2 50 300 6 times
1.5 62.5 350 6 times
2 62.5 325 5 times
2 60 312.5 5 times
2 50 300.0 6 times
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While the productivity has increased con-
siderably, it is yet to reach the productiv-
ity figures of national level demonstra-
tions and university experiments. During
1998-99, the project ~6111tlaim at a pro~
ductivity level of 800 kg per ha under life
saving irrigation condition.

While the project supported the farmer
with the seed the farmer paid -for land
development and otJ-1er management
costs. At Kavadipatti in Ra,manathapuram
22 farmers owning 36 acres of land are
involved in a similar exercise. At Pudukk-
ottai, nearly 150 farmers have taken up
pulse production for the first time and
the project gave them technical support.
With life saving irrigation, most of these
farmers have achieved productivity rang-
ing from 300 to 500 kg per ha.

301.9 Integrated Intensive Farming
System (IIFS) : Demonstration and
Documentation

The Centre has been documenting the
practices of farmers who have been
following the principles of IIFS. It is also
involved in demonstrating the concept of
IIFS in a model farm at Keelamanakudi,
near Chidambaram. More than 12 differ-
ent activities are taking place in one acre
of land and these activities are linked to
each other. More than 25 farmers and
land less labourers of Keelamanakudi vil-
lage are working with the project staff in
analysing the economic efficiency,
ecological viability and social feasibility of
the model. Though the project started in
1996, the activities were consolidated only
during 1997. During the first year, the
model tested paddy, fish, mushroom, red

gram, black gram, horticultural crops like
bhendi, snake gourd, banana, greens etc.
Livestock such as goats, rabbits, and ducks
l:laye been integr-ated as a part of the
~~j~i~lturalsy~t~m. The project is study-
ing the vi~bility of the linkages between
these activities in terms of an input-
output model.

The economic viability is :also being as-
sessed. During 1997-98, the model showed
a productivity of 1.06 tonnes per acre
whereas the productivity in the village
was between 1 to 1.7 tonnes. However, in
terms of paddy varieties, Ponni showed a
productivity of 1.4 tonnes per acre,
whereas the other varieties such as C043
and Ponmani showed a productivity of
less than one tonne. Ponni shows
potentials for high productivity under or-
ganic input conditions. Being a long dura-
tion variety, it is able to adapt to organic
farming conditions much better than the
other varieties. The paddy produced in
the IIFS plot had much lower input cost
(Rs.2600 per acre during 1997 compared
to Rs. 3,900-4,000 per acre of other farm-
ers). Without using chemical fertilizers
and pesticides, the paddy production was
achieved solely with the help of Sesbania
rostrata as green manure. This has been
done for the first time in the village and
there has been a good response among
the farmers. Productivity in other crop~-
is also being studied. Paddy and banana
have been contributing to the mushroom
production and the wastes of mushroom
are being used as fish feed and animal
feed. The economics of these activities
are being worked out and the project
would help to develop a model for sus-
tainable agriculture.
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Due to certain difficulties in analysis, data
could not be obtained for soil
status during 1997. After the harvest
of paddy and black gram, data on soil
was obtained from the model plot
and two control plots which use chemical
fertilizers and pesticides (one within
500 m radius and the other within 1 km
radius). Differences in soil quality are
seen clearly though it is difficult to claim

that the differences are solely due to the
management practices. However, the
project would observe the plots for an-
other three years after which it would be
possible to give a picture of the soil
dynamics due to management practices.
The higher rate of organic carbon and
bulk density in the IIFS plot are some of
the interesting observations in this analy-
sis. (Table 3.10).

Table 3.10 Differences in soil status of the llFS and other plots

IIFS Plot Control Plot 1 (500 m Control Plot 2 (1 km
radius from IIFS plot) radius from IIFS plot)

8.33 8.22 8.33

1.25 1.35 0.34

68.60 65.80 70.00

14.10 9.20 5.20

181.00 116.00 121.00

0.6140 0.3052 0.0898

0.098 0.056 0.084

0.0025 0.0014 0.0015

0.00098 0.00070 0.00084

22.00 14.40 14.20

14.60 13.60 8.20

3.21 3.30 2.39

0.50 0.29 0.28

43.00 28.80 21.20
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pH (soil reaction)

Total Soluble Salts (EC)
mmhos / cm

Particulars

Available Nitrogen
(kg / acre)

Available Phosphorus
(kg / acre)

Available Potassium
(kg / acre)

Organic Carbon ( %)

Total Nitrogen ( %)

Ammonical Nitrogen (%)

Nitrate Nitrogen

Exchangeable Cations
present (meq. 100gm soil)

Calcium

Magnesium

Sodium

Potassium

C.E.C
(meq / 100gm soil)
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Tahle 3./0. contd ...

Particulars IIFS Plot Control Plot 1 (500 m
radius from IIFS plot)

Control Plot 2 (1 km
radius from IIFS plot)

Grain size Distribution

<0.002mm (Clay) % 51.83 38.10 24.40

0.002 - 0.02mm (Silt) % 21.48 30.83 21.40

>0.02m (Sand) % 23.53 25.85 54.20

Textural Classification Clay Clay Loam Sand Clay Loam

Bulk Density 1.09 1.16 1.28

Particle Density U~5 1.92 2.08

Maximum Water Holding 52.54 40.39 33.15
Capacity

Porosity (%) 55.98 50.87 44.26

Volume Expansion (%) 17.45 13.10 11.85

Calcium Carbonate Status Effervescence Effervescence Effervescence

The documentation of IIFS farmers has
shown the economic viability of such prac-
tices. Mr. Ganesan at Adiannamalai vil-
lage in Thiruvannamalai district has been
following practices. That are similar to
the concept of IIFS. The activities of this
farmer were compared with his neigh-
bouring farmer who also possesses the

same amount of land with more or less
similar soil type. While Mr. Ganesan was
following organic farming with crop rota-
tion and linkages, the neighbouring farmer
was following conventional paddy cultiva-
tion with heavy inputs. The differences
between these two farmers are given in
Table 3.11.

Table 3.11 : Comparison of I1FS and conventional farming

Labour absorption

Family Male Labour days
for 4.5 acres

Family Female Labour days
for 4.5 acres

Hired Male labour days
for 4.5 acres

Integrated Intensive
Farming System

399

357

29

90

Conventional Farming
System

62

48

139
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Table 3.2. contd ...

Hired Female labour days
for 4.5 acres

Input Intensity (proportion of
material cost to the total cost)

Cost-benefit ratio (including the
opportunity cost of the
family labour)

Integrated Intensive
Farming System

397

0.11

1.54

Conventional Farming
System

983

0.81

1.36

The differences in the type of employ-
ment and differences in resource-inten-
sity are the factors which characterise
IIFS. The fact that IIFS consumes more
family labour and less hired labour is an
interesting issue, which requires further
probing. The dependence on the family
labour has been shown in many case stud-
ies including in our demonstration at
Keelamanakudi. The studies have also in-
dicated a trend in which women tend to
spend more time in agriculture produc-
tion and household chores/activities when
compared to the women in other types of
farms. Thus, a sustainable agriculture
model, which focusses more on family labo-
ur and demands more time ofwomen, ne-
eds to be studied further. During
1998-99, the project will study a these
issues.

The study also showed that the IIFS
farmer was able to get a productivity of
nearly 5.25 tonnes of paddy per ha dur-
ing 1997-98. The main field was fertilised
with 3 tonnes of farmyard manure (FYM)
and about 2 tonnes of green leaf manure
with the leaves ofGlyricidia sp., Sesbania
sp. Chloroxylon screteria, Dodonaea aung-
ustifolia, Terenna asiatica, Erthroxylon
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nimogynons, Anozysus latifolia, Indigofera
tinctoria, Holaerhena pubescens etc. The
soil turns black which indicates that the
leaves are well decomposed and the field
is ploughed.

The Centre is studying the science behind
this fertilisation process. These green leaf
manure plants have some common char-
acteristics such as profuse branching, pro-
duction of shoots, twigs and leaves. The
young leaves are generally used and they
decompose quickly. They are generally
not preferred by cattle and also may con-
tain alkaloids due to which they keep off
the pests and may be antifungus and
antibacterial in nature. Species such as
Terenna asiatica and Holaerhena pube-
scens have high phosphorus and potash
content. During 1998-99, the various di-
mensions of these species as fertilisers
and pest controllers will be studied. Such
an attempt is an example of blending
traditional wisdom with frontier science.

301.10Integrated Pest Management
MultimediaPackage

The centre envisaged a concept of provid-
ing information to farmers through com-
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puters. This requires a computer pack-
age which should be handled by the
farmer. Thus, the Integrated Pest Man-
agement (IPM)-Paddy Multimedia pack-
age evolved and has been developed to r
serve semi-literate farmers.

The IPM-Paddy Multimedia Package has
information only on the pests that attack
paddy crop. The package gives an option
to select a pest from available pest pic-
tures being displayed one by one. Once
the user selects a picture, its name, dam-
ages caused by it, economic threshold
value and control measures are given by
issuing the 'proceed' command. Also when
a common IPM tool is related to a control
measure, an option is given to the user to
explain the IPM tool.

This software uses:

• Pictures - for pest identification, dam-
ages caused by the pest, etc.

• Audio - for giving all information re-
lated to a pest

• Video - explaining the IPM tool

This package is created using Borland
Delphi 3.0 (WIN 95 version). This pack-
age would be generalised for other crops
in the future. Once this package is com-
pleted, it would be distributed to various
extension agencies.

Sub Programme Area 302

Biovillages

The project is currently being supported
by the United Nations Development
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Programe (UNDP) in 19 villages spread
over 3700 ha with a population of 25,000.
The significant developments during the
reporting period are :

1. The land for the construction of the
Biocenter (l ha) at Pillayarkuppam
village was licensed to the Foundation
by the Government of Pondicherry.

2. The trials on Integrated Crop Manage-
ment were extended to Sorapet,
Vambupet and Sullipet villages.

3. CORH I Rice Hybrid developed at Tamil
Nadu Agriculture University (TNAU)
was selected for seed multiplication
after field testing in consecutive sea-
sons.

4. The Government of Pondicherry also
leased two new community ponds for a
period of five years in Poraiyur and
Vambupet villages to the Foundation
for Community aquaculture for the re-
source poor. The present community
aquaculture pond at Kizhur village was
leased to the Foundation for an addi-
tional term of five years.

5. Some of the enterprises like floricul-
ture and fodder production were able
to create an impact in both the project
area and in the neighbouring villages.

6. A number of institutional linkages were
established with financial agencies,
NGOs and various Departments of the
Government of Pondicherry.

7. The Village Development Council (VDC)
at Kizhur secured the First Prize at
the National Bank for Agricultural Ru-
ral Development (NABARD)evaluation.
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The Foundation also received a letter
of appreciation from NABARD.

8. In Sivaranthakam village the leaders of
women's groups were able to help in
the formation of six new women's
groups for savings and credit.

On-Farm Research & Demonstration

Hybrid Seed Testing and Demonstrations:
Rice hybrids received from companies and
Research Institutes were tested for yield
superiority over the best local check vari-
ety. Among the various hybrids tested,
CORH 1 (TNAUhybrid) and 6201 (ProAgro
hybrid) were found to be high yielding
with 22-23 per cent more than the check
variety. They were also tested for their
cooking quality and market preference;
CORH 1 was found to be on pat with
medium slender varieties and '6201 with
very little market preference. The project
has initiated seed production of CORH 1
rice hybrid in one of the villages by ob-
taining the parental materials (male ster-
ile and restorer lines) from Tamil Nadu
Agricultural University to supply seeds to
interested farmers.

Certified Seed Production : It was de-
cided to initiate seed production of locally
adopted groundnut variety (VRI 2) to
meet the local seed demand. In the first
phase, to understand the potentials and
problems, seed production was initiated
in a small way in the fields bf five farm-
ers. Of the five farmers, only one was
able to supply groundnut seeds to PASIC
while the other farmers retained the seeds
for their own use. It is planned to conti-
nue the seed production. The seed produc-
tion for paddy is being shifted to the
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upland cluster of villages from Kizhur
village.

New paddy varieties viz., ASD 20, ASD 19
and J18 and groundnut varietes viz., ALR
1, ALR 2 and CO 2were yield tested over
the local check varieties. The yield of
these varieties will be further validated
in the forthcoming seasons.

Yield Testing of Cotton Hybrid: NHH 44,
a cotton hybrid, was received from SIMA
Cotton Development and Research Foun-
dation, Coimbatore, Tamil Nadu, for yield
testing over the local check variety LRA
5166. The kapas yield was 2.5 quintal
(20.8 q/ha) from an area of 1200 sqm,
which was 39 per cent more than the
check variety.

Integrated Crop Management (ICM) Tri-
als : The paddy trials for Kuruvai 97
(May - Aug '97) were conducted in Agaram
and Kizhur villages. The yield increase
ranged from 8-12 per cent. Need based
use of inorganic fertilizer and pesticides
resulted in the reduction of cost by Rs
815, thereby increasing net income in the
range of 7-10 per cent. The paddy trials
in the Samba 97 (Sept - Dec 97) season
faced problems of lodging due to monsoon
rains. The yield ,was on par with the
control and treatment plot. In this season
chlorophyll meter SPAD 502 and leaf color
chart (LCC) trials were carried out in
Kizhur and Mangalam. The sugarcane tri-
als were carried out in 2 villages viz.,
Kizhur and Agaram. Along with the
sugarcane crop, sunflower was raised as a
border crop to get an additional income.

From Dec '97 to Jan '98 cotton, ground-
nut, sugarcane and tapioca sowing was
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undertaken. The paddy trials for the sea-'
son Navarai 98 (Jan - April '98) were
held in three villages. Chlorophyll meter
SPAD 502 and controlled release nitrogen
(CRN) trials are being carried out in
Sembiampalayam village. In the ground-
nut trials, the treatment plot showed an
increased yield over the control plot to
the tune of 15 per cent and also as a trap
crop.

The water management practices fol-
lowed by the farmers were studied for
crops such as paddy, sugarcane, tapioca,
groundnut and cotton. The trials were
extended to the upland cluster (Sorapet
and Vambupet villages). It was found that
it requires about 6500 litres of water to
produce one kg of paddy grain in the wet
upland areas whereas it is 4300 litres in
the low wetland areas for the Navarai
and Kuruvai seasons.

During Kuruvai 97 season the major pests
found in the rice crop were brown plant
hopper, leaf folder and stem borer. Neem
seed kernal extract 5% and neemd based
use of pesticides were recommended
against these. Among the diseases sheath
blight incidence was more in the trial
plots.

Farm Machinery : Drum seeder trials
were taken in Mangalam and Agaram
villages. The results show that in direct
seeding the yield of paddy is increased by
600 kg/ha.

The low cost Vietnamese model SRR - 1
dryer was demonstrated in Sorapet,
Agaram and Pillaya:rkuppam villages. The
demonstration was held for drying ground-
nut. The equipment was also used for wi-
nnowing paddy in Pillayarkuppam village.
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TNAU model chulah was introduced and
demonstrated to the aquaculture and
mushroom production enterprises partici-
pants in Kizhur village. Any type of fuel
can be used in this stove. Simultane-
ously, the Vietnamese model rice husk
stove was also demonstrated in the vil-
lages.

Treadle pumps for drawing water from
shallow wells and channels were intro-
duced and demonstrated in Agaram vil-
lage to a group of 12 farmers. The pump
has a capacity to discharge water at the
rate of 180 litres per minute. At present
it is used for irrigating small lands where
vegetables are cultivated.

New farm implements such as groundnut
stripper, groundnut decorticator, seed
drill, cultivator, weeder and puddler,
brought from Andhra Pradesh Agricul-
tural University, are under process of
testing in the villages.

Enterprises for Enhancing Livelihood Se-
curity

Mushroom Production by Rural Women:
Oyster mushroom production for the ru-
ral poor was extended to Uruvaiyar vil-
lage where eleven participants are in-
volved. In Mangalam village an addi-
tional thirteen participants were selected.
Sixty-eight women are now involved in
the production of mushrooms. The 'three
tier' hanging system for prodcution has
been successful. The production for the
reporting year is 537 kg and the income is
around Rs. 21,480/-.

The spawn was successfully grown on rice
chaff, which is a major breakthrough; it
has also resulted in cost reduction. The



Ecotechnology and Sustainable Agriculture

spawn lab is being run successfully by an
educated unemployed youth in Kizhur
village. The number of spawn produced
during the year is 1610.

Goat Rearing: It had been proposed that
pure-bred Tellicherry male goats be given
to traditional goat rearers in the villages.
The objective is to upgrade the local goats
and fetch more income for the partici-
pants.

During the reporting year thirteen tradi-
tional goat rearers in seven villages were
identified and male goats supplied to
them. This has resulted in about sixty
cross-bred kids valued at Rs. 35,000/-.
Three goat rearers were given female
pure bred Tellicherry goats as well to
obtain pure Tellicherry offspring to make
this enterprise viable and sustainable.

Dairying : Ten landless women in
Pillayarkuppam village and seven small
and marginal farm women in Melsatham-
angalam village are continuing the activ-
ity successfully. This programme has been
extended to Ramanathapuram village
where eighteen participants have been
selected for aid under the Mehata Com-
mittee. The participants were taken to
nearby farms for training in animal health
care and fodder production.

Poultry Enterprise : Three units of 100
layer birds (day old chicks) were obtained
from the Department of Animal Hus-
bandry, Government of Pondicherry, as
part of the Government Programme on
layerbirds in Sellipet and Vambupet vil-
lages. The birds were given free of cost
with a small amount for initial feed re-
quirement. The cost of sheds and
healthcare is borne by the participants.

95

Three participants in Melsathamangalam,
Kizhsathamangalam, and Sivaranthakam
villages have each taken up a unit. Sofar
six production cycles have been completed
in Melsathamang'llam village, four in
Sivaranthakam and two in Kizhsathama-
ngalam village.

Fodder Plots for Small and Marginal
Farmers : Fodder production picked up
momentum owing to the acceptance by
the farmers and the collaboration with
the village milk cooperatives of PONLAIT
(Pondicherry Cooperative Milk Producers
Union Ltd). A total number of 127 fodder
plots of three different categories were
established in 12 villages. As a replica-
tion, 15 plots of area 0.9 ha were laid out
in neighbouring villages like Thirukanchi,
Sembiapalayam, Chinnamudaliarchavady
(Auroville)and Chellancherry (Tamilnadu).
The three categories of fodder plots are
individual fodder plots, demonstration
fodder plots and commercial fodder.plants.

Floriculture : The fourteen small and
marginal farms established last year
started yielding flowers which fetched an
average income of Rs. 300/- to 500/- per
month in the flowering season .This pro-
gramme has been extended to other vil-
lages where more than seventy-five par-
ticipants have been identified and gar-
dens are being established. Some of the
participants have also taken up
Crossandra flower cultivation as an inter
crop.

The Mushroom-growers Association in
Kizhur village took up crossandra cultiva-
tion as an additional source of income.
The plants were damaged by rains in
December 97. Thereafter the production
stopped. The individual participants who
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have taken up cultivation of Crossandra
are able to get an income of Rs 250 to 750
per month during the flowering season.
During the reporting period more than
fifty Crossandra gardens have been es-
tablished in other villages.

Homestead Nutrition Garden: Many flo-
riculture and vegetable farmers benefited
from the Government-sponsored Minikit
Programme organised by the Department
of Agriculture. The minikit consists of
vegetable seeds and pesticides.

Access to Common Property Resources

Aquaculture in Community Ponds: The
nine landless women participants in
Kizhur village were able to successfully
harvest about 720 kg of fresh water fishes
of various varieties, which fetched them a
gross income of Rs. 22,5001- and a net
income of Rs. 17,2001-. The pond was
restocked with 3000 fingerlings of various
carp in appropriate proportion by the
participants. The ,new ,batch of partici-
pants w~re given tn-situ training in feed
and pond management. The Villianur Com-
mune Panchayat has extended the lease
of the 'fish pond for another five years.
Two newcoinmunity ponds a:tPoraiyur
and Vambripet were leased to the, project.

A three day, training programme was or-
ganised ftom 18.6.97 to 20.6.97 for all the
18 participants. A one day 'train:ing pro~
gramme was' also organised for the par-
" ticipl'iIits ,at the Integrl'ited Intensive
Farming System Project of the Founda-
tion(IIFS)at KoriYl'imangalam village,
Tamil Nadu.

Support Services

Group Organisation and Management

Three new activity based groups were
organised, making a total of 19 groups in
April 1998.Periodical training programmes
were organised for the benefit of the
group members. An exposure visit was
organised to Association for Community
Development (ACD), an NGO in
Villupuram district. Seventeen women's
groups in the Biovillage Project partici-
pated and were trained in group man-
agement, savings and credit. In
Sivaranthagam village, six new women's
groups were formed with the help of the
group leaders, (self evolved) and are func-
'tioning effective!y. The Village Develop-
ment Council (VDC)functioning in Kizhur
village has been awarded the first prize
by NABARD for 1997-98 for efficient man-
agement of the council. The Foundation
also received a letter of appreciation from
NABARD for its excellence in implement-
ing the Vikas Volunteer Vahini (VVV)
programme in Pondicherry region.

, Savings and Credit Management: Sav-
ings and credit management activities
have been continuing. The performance of
many of the groups as on March 1998 has
been found to be sl'itisfactory.

EnvironmentalSanitation : For safe dis-
posalof stagnant water around the public
water taps, construction of platforms and
, soak pits around .the two water taps in
Pudunagarin Mangalam village was com-
pleted. About fiftyfl'imilies in this area
are thus benefited. Similarly construction
of soak pits around the 5 public water
taps inSivaranthagam village has been
completed. This programme benefits about
one hundred and fifty families.

Seven houses were chosen for construc-
tion of soak pits near their drinking wa-
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ter taps and drains in Sivaranthagam
village. The construction was completed
with the Foundation contributing 60% of
the cost in the form of materials and the
individual households bearing 40% as the
cost of labour and the supply of sand.

Five low cost sanitary twin pit toilets
were constructed in Mangalam village with
contributions from the Government (70%)
MSSRF (25%)/participant (5%). This pro-
gram benefited five families.

An exhibition on environmental sanitation
was conducted at the Govt. High School,
Mangalam village, for the students to
mark the occasion of World Environment
Day (5th June). More than 400 students
and the general public were benefited by
this exhibition.

To mark the occasion of the Golden Jubi-
lee year of Indian Independence, All India
Radio broadcast "Health for All" slogans
in Tamil couplets for 10 days in August
1997 for the Foundation.

Vermicentre: The vermicentre established
at Pillayarkuppam village carried out its
regular production of vermicompost from
the locally available substrates. The
vermicentre became independent with
. the withdrawal of support to the youth
operating the centre. The. centre sold
vermicompost worth Rs.22,000 last year
and became sel-freliant.

Biocentre : Biocentre is envisaged as a
facilitating institution for the testing and
adapting of new technologies for demon-
stration and intervention, rendering train-
ing, providing support services and ac-
cessing information. The Government of
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Pondicherry has licensed the Government
poromboke land (l ha) to the Foundation
for the establishment of the Biocentre at
Pillayarkuppam village. A proposal was
submitted to the Japanese Consulate for
funding the construction of fhe Biocentre
building. In collaboration with the Centre
for Scientific Research, Auroville and the
Pondicherry Agro Service Industrial Cen-
tre (PASIC) the Biocentre building was
designed and the blue print is ready. A
number of participatory meetings were
conducted with the villagers and the staff
for the establishment of the Biocentre.

Farm models : The development of fatm
models forms one of the important com-
ponents of the Integrated Resource Man-
agement Systems. The data on crops,
livestock, irrigation and labour input were
collected from the 10 selected farms and
monitored.

Marketing : Market study and support
services for marketing were made avail-
able for all the products.

New market segmentation for marketing
fresh Oyster mushrooms in Pondicherry
with special concentration on Biindavanam
and Venkata Nagar colonies was under-
taken. The sale of mushrooms within the
village. has increased oWIng to the incre-
asi~g aware'ness on mushroom consump-
tlon among the villagers.

A feasibility study was U:ndertaken in the
neighbouring state of Andhra. Pradesh
and Namakklil districto.fTaniilNadu to .
estimate the viability . of establishing
broiler and layer units in the biovillages.
Based on the studya report on establish-
ing "Small Farmer's Rural Poultry Es-
tate" was submitted.
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The market support for the sale of fishes
produced by the pisciculture women par-
ticipants of Kizhur village was carried out
by hiring a van from the Pondicherry
State Fishermen's Co-operative Market-
ing Federation (FISCO). A site near the
fish market at Nellithope was identified
as the potential market for directly
marketing the composite inland fishes.
The women participants were trained in
marketing so as to become independent.
Around 725 kg of composite fishes were
marketed in five harvest intervals with a
price range of Rs.30-35 per kg.

The ground nut seed producers of Sorapet
village were linked with PASIC
(Pondicherry Agroservice and Industries
Corporation). A minimum procurement
price of Rs.15 per kg was announced
before the start of the season. Some of
the seed producers sold their seeds
through PASIC.

Market database : The database on the
production and marketing of various agri-
cultural products such as paddy, ground-
nut, cotton, cumbu and chilies in
Pondicherry region has been updated. The
arrivals and the prices of various farm
commodities at the Pondicherry Regu-
lated Market and the database on the
prices of principal vegetables prevailing
in the open market and offered by
PAPSCO (Pondicherry AgrofoodProducts,
Food and Civil Supplies Corporation) have
also been documented.

The sale of spawn produced by the project
to support the mushroom project partici-
pants and for private mushroom produc-
ers in Pondicherry was documented.

Economic Analyses
The economic analysis of all the poverty

98

alleviation programmes, ICM trials, hy-
brid rice, cotton, groundnut and paddy
yield testing trials, paddy and groundnut
seed production trials were carried out
seasonally and periodically.

Participant HouseholdlFarm Profile : A
detailed documentation on the farm and
household profile of the participants is
being carried out.

Linkage with Government and Financial
Institutions : Training in tailoring was
given to twelve women in Kizhur village
with the assistance of the Women's De-
velopment Corporation. They received cer-
tificates of proficiency in tailoring from
the Government and two women received
a loan from the Bank/Women Develop-
ment Corporation for the purchase of
new tailoring machines. The other women
will be getting their loan/subsidy for pur-
chase of tailoring machines in due course.

Information Empowerment programme:
Information Scheme Booklet in Tamil was
compiled and published in June and De-
cember 1997. These booklets will be used
as a reference guide for providing ad-
equate information to the public about
their entitlements from the government.
Wherever possible these scheme booklets
were distributed to individuals and the
public at large.

Sub Programme Area 303

BV Rao Centre for Sustain-
able Food Security

The B V Rao Centre for Sustainable Food
Security was established with an endow-
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ment grant made by the Venkateswara
Group of Companies. The concept of sus-
tainable food security has been expanded
to include not only accessibility to food in
addition to its availability, but also its
absorption and retention by the body.
The issue, therefore, is a composite of the
technological problem of increasing pro-
duction and productivity; the socio-eco-
nomic dimensions of increasing family
income and livelihood opportunities; and
a whole range of health, hygiene and
sanitation related parameters. The Cen-
tre concentrates on the following areas:.

• Strengthening food security by widen-
ing the food basket

• Promoting integrated attention to food
availability, economic and social access.
and biological. absorption at the level of
individuals

• Expansion of the economic base for
accessibility of food by diversification
of agriculture, encompassing traditional
and non-traditional crops and crop-live-
stock integration

• Primary processing of food (including
horticultural crops) of economic and
Rutritional significance

• Tackling the problem of malnutrition
and silent hunger induced by the defi-
ciencies of micronutrients, especially
iron, iodine and vitamin A

• Development of i~plementation meth-
odology and strategy including struc-
tural and policy framework, for achiev-
ing freedom from hunger '

The details of these activities" under-
taken in collaboration with other organi-
sations, are given below.'
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303.1 Tamil Nadu Council for Sus-
tainable Livelihoods

The Tamil Nadu Council for Sustainable
Livelihoods is a voluntary movement which
was established in 1990 soon after the
UNICEF Child Summit. The Tamil Nadu
Council. is supported by the Hunger
Project, India with the purpose of helping
the State to achieve the threshold essen-
tial for a Healthy and Productive Life for
All, through strategic planning and ac-
tion.

,During the year, the Council met twice and
reviewed the progress of several of its on~
going programmes, engage~.in strength-
ening rural livelihoods, particularly that
of resource-poor women, such as eradica-
tion of hidden hunget,'causedby micro
nutrient defi,ciency; operationalisation of
the Hunger Free Area Programme and
creation of an enabli,ng environment for
the elimination of hunger. These pro-
grammes converge 'in an all-pervasive
activity that requires technical and policy
support with inputs from biophysical sci-
entists, sociologists, administrators and
policy makers.

303.2Hunger Free Area Programme
The Government's declared policy on
National Agenda for Governance states :
'We will ensure food security for all, cre-
ate a hunger-free India in the next five
years and reform and improve the Public
Distribution System so as to serve the
poorest of the poor in rural and urban
areas'.

The detailed study undertaken in seven
blocks of Tamil Nadu enabled the Centre
to prepare an operational strategy to
strengthen the declaration of the Govern-
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ment. The following seven-point action
plan was developed to help the ultra-poor
section of the population:

• Identification of the ultra-poor suffer-
ing from under and malnutrition by the
respective gramsabhas

• Information empowerment on on-going
Government programmes disaggregated
by age and gender and the distribution
of household Entitlement Cards

• Eliminating protein-calorie undernut-
rition through the targeted public dis-
tribution system

• Elimination of silent hunger caused by
the deficiency of micro-nutrients like
iron, iodine and vitamin A

• Improving the biological absorption and
retention of food through the provision
of safe drinking water, improved sani-
tation and environmental hygiene

• Strengthening rural and urban liveli-
hoods of families below the poverty line
through market-driven micro enter-
prises supported by micro credit

• Ensuring that the special programmes
designed for women and children reach
them.

The Gandhigram Rural University is un-
dertaking the integrated field testing of
this seven-point Action Plan in two
panchayats in the Vedasandur block, cov-
ering a population of about 12,000. The
essential feature of the project is its de-
sign as a peoples' project which will func-
tion through self-help and implementa-
tion at the Panchayat level.

The strategy includes PRA at the village

level, baseline survey, evaluation of train-
ing needs, identification and overcoming
Protein Calorie Malnutrition, elimination
of silent hunger through food diversifica-
tion and ensuring proper hygiene and
sanitation that will permit effective ab-
sorption of food.

The activities of the project will be
co-ordinated through a Project Adviso'ry
Committee, which will discuss policy
issues and strategies besides mobilising
resources for the project. The progress of
the project will be critically reviewed and
monitored by a Steering Committee with
joint membership of the village panchayats
and the implementing institution. MSSRF
will provide the necessary technical
backup and support.

303.3 Elimination of Micronutrient
Malnutrition

Micronutrient malnutrition, particularly
of vitamin A, iodine and iron, is wide-
spread in the State of Tamil Nadu, affect-
ing the health, welfare and productivity
of the population. Elimination of this hid-
den hunger is an integral part of the
seven point action plan of the Hunger
Free Area Programme.

A pilot project for elimination of micro-
nutrient malnutrition in the Pennagaram
Block of Dharmapuri district is being
initiated with the support of FAO. This
pilot project, implemented by the Tamil
Nadu State Government, will cover 15
panchayats.

The project is designed to set up a meth-
odology for eliminating micronutrient
malnutrition through the food -based ap-
proach, by increased production and con-
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sumption of fruits and vegetables. The
process will generate income-augmenting
activities all along the line-cultivation,
processing, preservation and marketing.
The overall aim of the project is to pro-
vide an integrated and practical commu-
nity-based contribution to the Govern-
ment of Tamil Nadu's policy and pro-
grammes to improve the nutritional sta-
tus of the ultra-poor with special focus on
elimination ofmicronutrient malnutrition.

303.4 Strengthening Rural Liveli-
hoods through Agro-industries

In the chain of events that occur between
the farm gate and the consumer, the
farmer is subjected to fluctuations and
vagaries of the market and in the process
makes the least profit. Enhancing the
value of the produce at the level of the
farmers has often been suggested as the
most viable strategy to overcome this
constraint. It is therefore important that
the economic benefits of agro-processing
and agri-business are taken to resource
poor families. The growing trend towards
urban expansion will provide opportuni-
ties for promoting village clusters pro-
ducing fruits, vegetables, flowers, milk,
eggs and processed food for towns and
cities. The advantages of scale enjoyed by
the large agri-business enterprises in pro-
duction and marketing operations can be
brought to the poor through co-opera-
tives or other appropriate institutional
and management structures controlled by
the primary stakeholders. These mecha-
nisms however have to be supported by
appropriate technical and institutional
structures which offer local access to tech-
nology, markets and credit/financial in-
puts.
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Symbiotic social contracts between the
corporate sector and the rural poor are
important for improving not only the skills
of the rural poor but also providing them
with market-oriented employment oppor-
tunities. A significant advantage of such
contracts is the availability of alternate
livelihood options within the community.
Apart from the aforesaid economic ben-
efits, these interventions also have the
social benefit of arresting inequal income
distribution and migration.

This project entitled 'Strengthening Rural
Livelihoods through Agro-industries with
specific reference to Tribal and Rural
Women' is a collaborative project con-
ducted jointly by MSSRF and CFTRI and
supported by the Foodlinks Initiative of
the IDRC. The major objectives of the
project are to identify, study and develop
post-harvest and processing procedures
suited to the market needs; develop en-
terprises and community organisations
through test marketing, training and ca-
pacity building; facilitate social mobilisa-
tion and forward planning for replication
and expansion after identification of the
market, the niche and the needs through
a process of dialogue with private compa-
nies to characterise the products.

Data on the following aspects has been
collected: social and demographic profile;
agrobiodiversity; crops and cropping pat-
terns; identification of horticultural crops
that are suitable for agro-processing and
value addition. It has also been estab-
lished that pineapple and banana are the
main horticultural crops that require tech-
nological intervention for processing and
value addition.
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The project has commenced operations in
two areas viz. Kolli Hills and the Union

Territory of Pondicherry. Initial findings
are given in Table 3.12.

Table 3.12 Initial data collected

Product

Fruits and Vegetables

Poultry Feed

Problems

Lack of formal market
structures. leading to distress
selling and poor pricing

Substantial level of wastage
due to improper handling. 10%
at the level of the farmer alone

Poor sourcing potential due to
lack of technological
interventions/ backup services

Existing faCilities for value
addition riot tailored to meet the'
market demands

Local capacities unexplored
and unused. Price of commercial
feed very high thereby making
backyard poultry non profitable
to rural communities

Much of the local resources,
especially by-products
remain unused
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Opportunity

Identification of local and urban
markets, channels and systems
of delivery

Reduced spoilage by harvesting
crops at optimum maturity: care
in handling in the field, on farms
and during transport

Development of products for
identified local markets, and
primary processing for second
ary processing by larger food
industries

Training and development of
rural arid tribal women and men
inagri~business, technology and
. marketing management .

Utilisation of local surplus crops
and industrial by -products in
compounded poultry feed for
small. scale local producers

Development of a rural poultry
feed industry
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Sub Programme Area 304

CAPART Technology
Resource Centre

The Technology Resource Centre (TRC),
one of the nation-wide centres supported
by CAPART, focuses on capacity building
among farmers, various other sections of
the rural community, voluntary organisa-
tions and government departments, with
specific reference to sustainable agricul-
ture and rural development. It also helps
to evolve grassroot level institutions which
would play a major role in sustainable
development.

The objectives of the TRC are

• To evolve a set of resource persons and
resource villages in different parts of
Tamil Nadu

• To establish grass root voluntary or-
ganisations which would spread the
message of sustained development
through horizontal transfer of knowl-
edge

• To create a network among the re-
source persons and grassroot voluntary
organisations to share their knowledge
and adopt sustainable practices in agri-
culture and rural development

The specific objectives for the period
1996-99 are to train farmers, representa-
tives of voluntary organizations and gov-
ernment departments in the fields of bio-
diversity, soil conservation, water man-
agement, Integrated Pest Management,
Informatics and Eco-horticulture.
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TRC follows a well defined framework
based on the following observations :

• Training is a one-way process. Transfer
of technology through training alone
may not prove to be sustainable in the
long run.

• Capacity building, which goes far be-
yond the trainer-trainee relationship,
is interactive learning. It is a two-way
process.

• Capacity building is achieved through
learning by doing and the participants
have to go through the actual experi-
ences for a sufficiently long time and
evaluate their experiences in their socio-
cultural context.

• Technology is not a mere artefact or
tool. It has to be placed in the socio-
cultural context of the community.

• The emphasis is on knowledge-inten-
sive technology, which does not require
any service support or patents. It can
be developed by every user group with
its own resources to create forward-
backward linkages within the economy.

The practice at TRC is to select a specific
theme in a field in which the JRD Tata
Ecotechnology Centre has some prelimi-
nary experience, develop a hypothesis on
the basis of these experiences, choose a
village, which would be an ap~;:opriate
place for refining the experiences, de-
velop a field hypothesis with the partici-
pating rural community and study the
intervention with the rural community.
The community sponsors twenty to thirty
persons who would interact with the
project for two to three years. The method
of interaction varies according to the
level of research, as seen in Table 3.13
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Table 3.13 : Methods of interaction and results

Status of Knowledge Status of Interaction Technology Resource
Centre's Role

New knowledge

Definite, fully proven

Proved elsewhere but
not fully tested in
the user situation

Has not been
fully proved

Extension. Linkages.
User groups practise
the new knowledge
at their own cost.

Extension, demons-
tration, users requested
to test the new
knowledge and user
groups and MSSRF
to share the cost.

The participants
review and evaluate

Training, institution-
building

Training, institution-
building, technology.
"Profit You Share-Loss
We Bear" approach.
Profit used for
institution building

Testing of the technol-
ogy at its own cost.
Training the participants
in review and evaluation
of the new intervention

Extension threshold

Technology in socio-
cultural, economic and
resource context

Evolution of technology
a specific context

Bodi, Gandhigram at Dindigul and Wom-
en's Association of India, Chennai. It
brought out 6 issues of the Tamil
wallposter newletter called "Soozhiyal
Nutpam".1t conducted two workshops on
behalf of CAPART. The training pro-
grammes conducted by the TRC are listed
in Table 3.14.

During 1997-98, TRC interacted with
NGOs such as Renaissance at Pudukottai,
SPEECH at Ramanathapuram, Vidiyal at

Table 3.14 : Training programmes conducted by TRC

The process of new intervention consists
of the following stages : mobilisation, or-
ganization, technology incubation and
development, systems management and
withdrawal.

Area No. of Trainee days Focus

Soil health management

Ecohorticulture

Water harvesting

Integrated pest management

.Biodiversity conservation

1260
1151
1260

1260

1970

quality seeds, horticulture

low cost mist chambers

pulse production in dry, rainfed
agriculture

corcyra production and plant
products

neem, integrated intensive
farming, agro-biodiversity

104



Ecotechnology and Sustainable Agriculture

A team of farmers with officers
from Bangladesh Agriculture Department
visited various project sites of MSSRF for
a period of ten days. Four students of
forestry from North-Eastern Institute of
Science and Technology have undergone
training with J R D Tata Ecotecnology
Centre.

Sub Programme Area 305

Asian Ecotechnology
Network

The Asian region, which was the most
dynamic region of the world in terms of
economic growth until very recently, is
also the region where job opportunities
are not commensurate with economic
growth. This region is also the home of
many important models of development.
To provide a forum for exchange of infor-
mation and experience among promoters
and practitioners of such models, the
Asian Ecotechnology Network was
launched in February 1996. This network
functions in association with the UNESCO-
Cousteau Chair in Ecotechnology.

The activities taken up by the AEN dur-
ing this year included organisation of
workshops, meetings, publications and
launching an information service on the
World Wide Web.

Workshop on Curriculum Development
(27-28 November 1998; Chennai)

The need for a dynamic curriculum de-
sign cannot be overstated in the context
of I:lcotechnology that requires a continu-

ous process of capacity-building to enable
the blending of traditional technologies
and frontline technology developments.
The UNESCO-Cousteau Chairs in other
parts"of the world pay particular atten-
tion to this issue at the university level.
The AEN-sponsored workshop brought
together senior academicians, university
administrators and experts in the appli-
cation of advanced technology to rural
areas. Four sessions, on contents of a
new curriculum, ecology and environment
issues, technology and teacher training
were held. The need in the immediate
future is for two training-modules for
short-term use. The first module is for
village leaders and rural community-based
organisations. A forerunner of this mod-
ule is available in the village-level socio-
demographic charters prepared by the
MSSRF. The second module, to be pre-
pared afresh, is for use at the level of
professional/engineering institutions (the
IITsIIIMs, for example) and administra-
tors' training academies. Other recom-
mendations include setting up of resource
centres that link information and exper-
tise available in the universities through
the University Grants Commission and
the Ministry of Environment & Forests.

Workshop for Policy Makers
(29 November 1997; Chennai)

This workshop focused on the need to
sensitise the policy makers to the con-
cerns of pollution/conservation and devel-
opment. Lack of knowledge or apprecia-
tion of ecotechnologies has led to situa-
tions where jobs have been lost because
of pollution. Several examples can be cited
from India, such as the ban on coastal
aquaculture, or on tanneries. Professional
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technologists participating in this work-
shop highlighted the existence and avail-
ability of relevant technologies off-the-
shelf, particularly in power generation,
pro energy conservation, leather 'goods
production etc. The participants who were
senior civil servants pointed out that the
gap in knowledge between technology
practitioners and professional adminis-
trators was enormous, often leading to
increased pollution load. The participants
recommended that more than senior policy
the AEN should focus on the grass-root
politician for sensitizing and capacity-
building.

Asian Regional Workshop on the role of
Media in Ecotechnology Development
(5 - 6 April 1998; Chennai - organised in
collaboration with the Asian Media Infor-
mation and Communication Centre, Sin-
gapore) :

The role of media in increasing environ-
me~tal awareness is widely acknowledged.
The AEN organised a workshop for media
practitioners to review the role of media
in environmental matters and to evole a
broad coalition between them and experts
in ecotechnology. Leading media repre-
sentatives and experts from the Philip-
pines, Malaysia, Thailand, Japan, Singa-
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pore and Sri Lanka, besides India, at-
tended the workshop. It emerged that
time-proved access to authentic sources
of information is critical for media
participation in the promotion of envi-
ronmental awareness.1t was recom-
mended that a media resources centre be
established as part of the activities of.
AEN at a sub-regional level (South Asia)
to access valid information on ecotech-
nology.

Asian Ecotechnology Information Service
(AEIS)

The AEIS is a service based on the World
Wide Web. This service provides access
to information on curriculum develop-
ment, eco-marketing and ISO 14000,
among others.

Handbook on Eco-jobs

This publication (also available on CD-
ROM) is an attempt to compile detailed
case studies on processes and products
that can lead to the generation of eco-
nomically viable and ecologically sustain-
able jobs. Examples include eco-tourism,
production of goods from bamboo, non-
polluting tanning of leather etc.



Programme Area 400

Reaching the Unreached
-

The various activities of Project ACCESS
related to childcare are being consolidated to
offer resource support in areas like commun-

ication, for strengthening joint action for child rights.
The Uttara Devi Chair in Gender and Development
has been working to develop expertise on gender issues
especially in agriculture and biodiversity and to
internalise the gender dimension across all projects.
Giving women a voice through cultural expression
continues to be the concern of Voicing Silence.

401 Project ACCESS 108

402 Uttara Devi Chair/
Resource Centre in Gender and Development 121

403 Voicing Silence 125
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Sub Programme Area 401

Project ACCESS

Project ACCESS strives to address issues
related to young children (particularly
those in disadvantaged environments) and
women working in the informal sector.
The approach is through advocacy and
campaign processes, supported by docu-
mentation, communication and training,
with a view to improving policies and
practices. During the year, the main ac-
tivities were carried out under the project
entitled "Children on the Agenda" which
formally came to an end in December
1997, and the project "Operation Resource
Support" which was initiated in January
1998.

A new area of action which emerged was
related to support for child rights spelled
out in the Convention on the Rights of
the Child (CRC) with special reference to
the female child's right to survive and the
threats posed to the development of the
young child in urban slums by the 'non-
child-friendly' environment

In addition the staff of Project ACCESS
provided resource support by participat-
ing in several other activities of the Foun-
dation, chiefly as resource persons and
facilitators in group discussions, and by
providing a media-liaison interface. Help
has been rendered in arranging press
conferences, preparing press notes, plac-
ing articles in the print medium, and
facilitating meetings I trainings organ-
ised by other projects.

401.1 Children on the Agenda
In the. concluding phase, networking, re-
search and documentation, communica-
tion and training were the key compo-
nents, with emphasis on completing on-
going activities and products and plan-
ning for the second phase.

Networking

The project had in 1993 initiated and
facilitated the activities of Tamil Nadu
Forum for Creche and Child Care Serv-
ices (TN-FORCES), a network of NGOs,
trade unions, women's associations, aca-
demic institutions and others, set up to
lobby for improved child care services,
especially for young children of working
women in the unorganised sector. The
network, with 73 organisations as mem-
bers, takes up activities such as advocacy,
information sharing, capacity building, lob-
bying and carrying out joint activities
through issue based sub-groups.

The project continued its regular network
support functions such as conducting
meetings and providing resource support
to network members (Table 4.1). The sub-
group on pre-school education met to
discuss the possibility of conducting sum-
mer refresher courses and decided to
hold a methodology workshop for train-
ers. The media sub-group was active in
consolidating the entry made into AIR by
following it up with submission of short
scripts containing messages for broadcaSt
on issues related to women and children.
The southern regional group was helped
to finalise the proposal on a sustained
campaign for activity-based education in
the southern districts of Tamil Nadu.
The core committee met a couple of times

108



Reaching the Unreached

Table 4.1 List of key activities (May - December 97)

Month Event Participants Objectives Output

May Communication TINP personnel, To prepare Communication
Workshop in communication communication materials in
collaboration with experts, resource materials on audio, video, folk-
TINP persons the develop- media and song

ment of the format
young child
(0-3 yrs)

June Orientation to Councillors, To dialogue on Identification of the
Women Councillors Council President, issues related to possible courses of
of Tambaram and resource persons women and action at the local
Alandur children level
Municipalities

July Meeting on Bill for Core Committee To suggest Changes and
National Commis- members of TN- possible changes additions presented
sion for Children Forces in the Bill to the National

FORCES for fur-
ther consolidation

August Steering Committee Committee To finalise Proposal finalised
Meeting on members proposal and and submitted to
research tools for a study Govt., tools refined

on the impact of
pre-school
education

September Teachers' Day Child care workers, To release the Reinforcement of
celebration NGO personnel, videos on the importance of

Govt. officials, activity-based child care workers
resource persons education as a and the need for

training tool for training and
child care support
workers

October Media sub-group Sub-group To generate Meeting with the
meeting* members audio messages Station Director

from the video- AIR and submis-
spots on gender sion of the audio

messages
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Table 4.1. contd ...

Month

November

November

December

Event

Pre-school sub-
group meeting*

Core Committee
Meeting*

AnnualGeneral
Bodymeeting of
TN-FORCES*

Participants

Sub-group
members

CoreCommittee
members

Members of the
network

Objectives

Toplan for the
summer refresher
course and the
preparatory
trainingmetho-
dologyworkshop

Toplan for the
AnnualGeneral
Bodymeeting of
TN-FORCES

To report on
activities in
1997 and to
plan for 1998

Output

Curriculumfinal-
ised and dates
fixed for the
workshop

Sub-group activi-
ties reviewed

Sub-groups reor-
ganised and plan
of action prepared

* Conducted jointlywithTN-FORCES

to take important decisions. One was on
the Bill for National Commission
for Children proposed to be introduced in
the winter session of Parliament. Sug-
gestions for improvement of the Bill were
generated and sent to National FORCES
for consolidated submission to the Govt.
The ~xperiences gained in initiating and
running the network, particularly the im-
portance of democratic processes and the-
matic emphasis, were shared in the Na-
tional Consultation of FORCES at New
Delhi in September 1997.

The key activity in this phase was the
smooth transfer of the network to the
next convenor, the Dept. of Social Work,
Loyola College, which came forward to
host the network for the next three years.
The process of transfer involved working
with the new convenor on aspects such as
setting priorities, planning, conducting
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meetings and working with partners.
Orienting the new co-ordinator of the
network secretariat and initiating her into
the activities ensured a smooth transi-
tion. It was observed that with the sup-
port provided, the new convenor was able
to launch a series of activities without
loss of time, vigorously and with great
involvement and excellent understanding
of the process. A meeting was also held to
finalise recommendations regarding the
needs of women in the unorganised sec-
tor. They were subsequently submitted
to the Govt.- instituted Kolappan Com-
mittee which has been set up for looking
into the problems of labourers. At the
Annual General Body meeting held in
December, the sub-groups were reorgan~
ised to work towards emerging needs.
Two new groups - Legislation and Mother
& Child Health were formed.



Communication

This component of the project provides
communication support to advocacy ac-
tivities apart from the core activity of
creating and consolidating space in the
media for issues related to women and
children. The production of Thayum
Seyum - an audio cassette containing
songs on the development of the young
child - was a key activity during this
phase. This was the product of a work-
shop held in May 97, to create and refine
communication materials containing mes-
sages on the development of the young
child. Presented with captivating music
, by an eminent musician, the songs em-
phasise the need for adequate stimula-
tion for the growing child and the sup-
port needed by mothers to care for very
young children. The messages generated
in the earlier workshop also led to the
production of four video-spots on the
same theme, which are now being regu-
larly telecast by the State television net-
work.

Another significant activity was reaching
messages on the developmentofthe young
'child' and the .1;mrdenon the pre-school
child to about 3"50 paediatricians in Tamil
Nadu through audio cassettes (Enga Patta
kelunga and Thayum Seyum) sponsored
,and distributed by Citadel Pharmaceuti-
cals. The objective of this strategy was to
reach parents through the doctors, as
their advice is generally taken seriously.
Each participant was provided with a
copy of the manual on support for
breastfeeding.

The last in the series of orientations held
for elected members of local bodies was
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for women councillors of the Alandur and
Tambaram municipalities. The earlier ones
were held in Chennai, Gandhigram and
Alwarkurichi in Thirunelveli. The objec-
tive of these orientations was to familiar-
ise the elected members with important
issues related to women and children. As
in the other cases, the councillors, while
agreeing that these are crucial issues,
were still not clear about what powers
they had to tackle such issues. It was
also found that they had to deal with
more fundamental problems such as lack
of respect and making their voices heard.
This programme along with the earlier
orientations, provided insights into the
perceptions and priorities ofwomen coun-
cillors, based on which the approach has
been modified. A set of handouts on the
status ofwomen, education, environment,
health and child care services was pre~
pared to support the orientation process.
These along with the other inputs are
being consolidated in the form of a train-
ing manual on child care services.

Advocacy was also carried out by partici-
pating in workshops and conferences
organised by others. The multiple roles
of women, support services for women
in the unorganised sector, empowering
women to breastfeed, burden on pre-
school children, aspects of child careserv-
ices, panchayati raj and child care and
innovations in ECCE were the important
issues addressed during these presenta-
tions. A wide cross-section of people in-
cluding academicians, students, NGO per-
sonnel, health professionals, teachers,
school managements, trainers, and Govt.
officials were reached through these
advocacy meetings.
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. Training and Instructional Materials

This component of the project provides
demand-based training support for train-
~rs of both Govt. and NGOs, primarily in
ECD, in addition to producing need -
based instructional materials. The focus
this year was on developing and produc-
ing instructional materials.

A major activity was the completion of a
set of four short video films on activity -
based education. Focussing on the use of
locally available and low-cost materials in
child care centres, the films present a
variety of activities that could be easily
adopted or adapted by child care work-
ers. The first in the series, completed last
year, focusses on the use of natural ma-
terials like sand, water and clay for learn-
ing activities. The second film shows how
children can use easily available materials
such as pebbles, sticks, leaves, match-
boxes, newspaper etc. for learning activi-
ties. The third is on teaching aids pre-
pared out of locally available materials
while the fourth in the series is a unique
film on science learning experiences for
the pre-school level. All the four films
demonstrate cost-effective learning activi~
ties that could be carried out in both
rural and urban areas and in all types of
child care centres. The strength of these
films lies in the fact that the child care
workers who appear in them carry out
these activities as a part of their normal
routine. These films are primarily in-
tended to be used for training purposes.

Shades of Nature, a booklet on the use of _
colours made from natural materials, was
also produced this year. This booklet
presents the method by which primary
and secondary colours can be prepared

from vegetable as well as inorganic mat-
ter. There are virtually no colouring ac-
tivities in most child care centres, as
artificial colouring materials are either
expensive or not available. This booklet is
intended to encourage teachers to take
up colouring activities by suggesting ways
for them to produce the colours them-
selves in quantities sufficient for all the
children in the centre.

Research and Documentation

The research activities of the project 'are
focussed on compiling information on vari-
ous issues, to be used as tools for advo-
cacy. This year three more studies were.
added to the research series produced by
the project. "Death by Social Causes" pre-
sented an' overview of the problem of
female infanticide in Tamil Nadu, based
on secondary sources of information, with
particular emphasis on the responses of
the Govt. and NGOs to the problem.
"Watering the Neighbour's Plant" focussed
on the media responses to the problem of
female infanticide in Tamil Nadu. The
study analysed the portrayal of the prob-
lem by different media, apart from tak-
ing a critical look at media response and
its impact on the problem. These two pub-
lications formed the basis of the efforts to
develop a network in regions around
Salem and Madurai, for the purpose of
sharing and implementing strategies to
tackle the problem of female infanticide.

The third research publication this year
was on child care services in Tamil Nadu.
Entitled "Services that Matter", this re-
port takes a comprehensive look at the
existing child care services and identifies
areas that need attention. The report
gives insight into the dynamics behind
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the implementation of these services and
the problems faced by them.

An important activity this year was a
meeting of the Steering Committee to
finalise the methodology and tools for a
study on the impact of ECE on child
learning. This study is aimed at finding
the outcomes of various models of ECE
and comparing their strengths and weak-
nesses. The proposal prepared at this
meeting is being submitted to possible
sources of funding. To canvas Govern-
ment support for such a study, a commit-
tee member from Oxford University made
a presentation to senior officials of the
State Government on the impact of pre-
school education as found by various stud-
ies around the globe.

Database
The project also caters regularly to de-
mands for information on various issues
tackled by it. On an average, half a dozen
requests are received every week. Most
of the queries are related to available
resource materials on ECCE and multiple
roles of women. There is also much de-
mand for training on these issues as well
as alternatives such as schools that prac-
tise activity - based education. The project
has also provided contact with resource
persons working on these issues.

Dissemination
The materials produced by the project
have been widely disseminated (see Table
4.2). Category-wise mailing lists have been
developed to facilitate this. Kits contain-
ing materials have been given to legisla-
tors, Govt. officials, union representatives,
media executives, writers, NGO heads,
leaders of political parties, professionals
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such as doctors, lawyers, social workers,
research/academic institutions, donors,
UN agencies, and documentation centres.
The most widely disseminated product
was Annaikkll Adaravll - a manual on
empowering women to breastfeed. This
year 2000 copies were ordered by UNICEF
for the Directorate of Public Health and
100 by the Directorate of Social Welfare,
while 2,500 had been distributed earlier
through Tamil Nadu Integrated Nutrition
Project (TINP), Voluntary Health Asso-
ciation, Tamil Nadu (VHA-TN) and Indian
Academy of Paediatrics (IAP). Imma the
newsletter of TN-FORCES was also a
regular channel for dissemination of news
about network activities, products and
other information. About 400 copies of
each issue are sent out.

Postscript

Keeping the objectives in view, the project
has striven to make an impact on the
welfare ofthe young child in Tamil Nadu.
While the process of advocacy and the
expected attitudinal changes take their
own time, there have been some remark-
able achievements within the period of
report. The most important is the aware-
ness and interest created among NGOs
on issues related to the young child. This
has been a major achievement of the
networking process, apart from the ac-
tual impact it has had on changing ground
situations. The project addresseathe sig-
nificant aspect of the training needs of
the Government and a few NGOs on
ECCE. A wide array of products for advo-
cacy, communication and training were
generated and distributed. Above all,
replicable strategies for successful advo-
cacy campaigns, networking and commu-
nication have been tried, tested and fine-
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tuned. There are no quick results as far
as impact on policy is concerned. A few
landmark changes in legislation and ex-
ecutive decisions of the Government on
these issues have been achieved. More
details are available in a detailed process

documentation of the project. Several is-
sues which came up during the course of
the project are being addressed by the
next project called "Operation Resource
Support".

Table 4.2 : Products (June - December 97)

Month Name Content Aodience Output I Outcome

June Death by Social Perceptions and Academicians, 500 copies distri-
Causes (English) responses to journalists, NGO buted - translated

female infanticide personnel, media, into Tamil
in Tamil Nadu authors, women's

groups

June Science Experi- Use of day to day Balwadi/AWW, 30 copies distri-
ences - Video environment to pre-primary school buted
film (Tamil) teach science in a teachers, supervisors

simple way to and others involved
young children in ECCE training

July Lowcost Materials Activities using Balwadi/AWW, 30 copies distri-
for Young Child- materials locally primary school buted
ren - video film avaialble in the teachers, super-
(Tamil) environment visors and others

involved in ECCE
training

August Let's Teach Like Constructing Balwadi/AWW, 30 copies distri-
This! - video film teaching aids pre-primary buted
(Tamil) using locally school teachers,

available .Iow- supervisors and
cost materials others involved (n

ECCE training

August Shades of Nature- Preparing colours Balwadi/AWW, 200 copies distri-
booklet (English & for use in the pre-primary buted
Tamil) Balwadi, using school teachers,

locally available ~upervisors and
materials others involved in

ECCE training

August Watering the Media perspect- Media personnel, 250 copies distrib-
Neighbour's Plant ives on female authors, academi- uted
(English) infanticide in cians, journalists,

Tamil Nadu NGO personnel
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Month Name Content Audience Output I Outcome

August Thayum Seyum Songs on the General public, 500 copies distri-
audio cassette development of paediatricians buted
(Tamil) the young child professionals,

NGOs,

August Four video spots Messages on the General Public, Shown on
on the development importance of sti- NGOs, women's Doordarshan and
of the young child mulation for groups, students, used as discussion
(Tamil) young children doctors etc. starters

(0-3 yrs)

September Services that An overview of NGOs, Academi- 300 copies distri-
Mat;er (English) child care services cians, students, buted

in Tamil Nadu Govt. officials

401.2 Project Operation Resource
Support

This project, as the name suggests,
focusses on providing resource support
to action aimed at a wide range of issues
related to the young child, because at the
end of the earlier project entitled "Chil-
dren on the Agenda", it was felt that
. consolidating the impact was essential.

Mission

This project aims to explore, raise, ad-
dress and support the following issues of
child care with a gender perspective

• Quality of child care services offered by
both NGOs and Government

• Linkage between women's multiple roles
and child care as a support service

• Discrimination against the girl child at
all age-levels

• People's participation and alternative
structures for child care services
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• Care and development of children be-
longing to the most vulnerable age
group(O-2 yrs)

• Needs of young children in urban dis-
advantaged environments

Objectives

The goals of the project are :

• To strengthen the capacity !">fexisting
institutions working in these are.as both
Government and voluntary, through
training and development of training
modules

• To develop communication materials to
support advocacy, training and capac-
ity building

• To undertake research on selected child
care issues of immediate priority, the
findings of which could be used for
advocacy and policy formulation

• To maintain and develop a database on
the issues of child care
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The Process

The project is oriented towards meeting
the demand arising from various sectors
such as Government, media, NGOs, aca-
demics, professionals, panchayat members
etc. (Figure 4.1). The objectives are to be
reached through three inter-linked strat-
egies - communication, training and re-
search. The core methodologies would be
production and dissemination of resource
materials, and activities such as meet-
ings and workshops.

These would lead to a better understand-
ing of the issues by the various stake-
holders and fulfil the demand for capacity
building arising out of the process.

Training would focus on developing and
undertaking programmes of orientation,
sensitisation and capacity building for dif-
ferent specialised groups in addition to
developing appropriate training materi-
als, modules, resource materials, learn-
ing-teaching aids etc. in both the print
and electronic media. Communication ac-
tivities would focus on production of re-
source materials in print, video and audio
forms to support sensitisation and capac-
ity building activities, capturing space in
the media and communicating messages
through the various media, apart from
activities such as panel discussions, semi-
nars, competitions, special issues in popu-
lar magazines, debate through newspa-
pers etc. Research would consist of devel-
oping an empirical database and insights
regarding child care that would be useful
inputs for policy, planning and program-
ming. The following topics have been iden-
tified for research:

• Development and validation of tools
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for assessment of quality of ECCE in
different types of child care situations
and contexts

• Cost benefit studies of different pro-
grammes of child care

• Child rearing practices and growtlt
and development of young children

A Technical Advisory Committee consist-
ing of experts and important stakeholders
would as usual guide the project. The
Committee met in March 98 and provided
several valuable suggestions to fine-tune
the activities. A sizeable part of the time
was spent in preparing work plans for the
whole year. 'J.'hefollowing section presents
the activities carried out from January to
May 1998.

Building up Capabilities
Activities under this broad area of work
started with a workshop on Training Meth-
odologywith ECCE as the focus, in Janu-
ary, for participants from NGO training
institutions. This was held with the objec-
tive of preparing the participants to run
the summer refresher course in ECE, and
train a core group of experienced ECCE
professional trainers in ECE in Tamil
Nadu. The participants were introduced
to experiential methods and participatory
training in a theoretical perspective with
many opportunities for practical sessions.
A key input was teaching strategies which
can be used as substitutes in situations
where practical work with children is not
feasible. Particular attention was directed
to analyzing the process from the train-
er,s viewpoint, 'mirroring' exercises and
the processes of shared learning. An im-
portant out-come of the workshop is a
group of trainers skilled in methodology,
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while another is the formulation of differ-
ent models of ECE training curriculum
that could suit different training needs.
An in-service training programme, spread
over one year and starting with a two-
week orientation, has already been
launched in Neyveli, based on one of the
models prepared.

In continuation of last year's efforts at
promoting the use of low-cost soft dolls in
Government -run child care centres, a
training programme was conducted in Feb-
ruary for master cutters of the Govern-
ment -run tailoring societies with the co-
llaboration of the Department of Social
Welfare. The objective was to equip the
societies to produce low-cost soft dolls
out of the scrap material abundantly avail-
able with them, and supply them to child
care centres in their district. It is ex-
pected that the Government would shortly
place orders .for these dolls.

As a result of the sustained campaign for
activity-based education over the last two
years several stakeholders have realised
the importance of the issue and have
started to act on it. The District Institu-
tes for Education and Training under the
Directorate of Education, Research and
Training initiated a series of orientation
programmes for school teachers and man-
agements all over the State, on the im-
portance of burden-less education. The
project facilitated the orientations held in
Chennai in March. The project staff plan-
n~d the sessions, and handled three key
sessions. Similarly, 'an NGO is being hel-
ped to plan a major conference on ECCE.

Messages that Move

The strategic imporlance of involving pae-

diatricians as major associates in working
with issues related to young children has
long been felt. Efforts to reach them have
already been made through Citadel Phar-
maceuticals, whose marketing executives
regularly meet paediatricians all over the
State. Two audio cassettes containing songs
on activity based education and develop-
ment of the young child and a manual on
empowering women to breastfeed have
been disseminated to the paediatricians
through these executives. In April 98, a
meeting was held with all the marketing
executives of the company, to consolidate
earlier achievements and to explore the
.next course of action. It was a unique
experience to understand the thinking of
the corporate sector on these issues and
to gauge the level to which they would
commit themselves to work for these is-
sues. It was suggested that posters and
information pamphlets would be more ef-
fective and could be easily used by the pa-
ediatricians. The company has come forw-
ard to sponsor the posters and distribute
them to paediatricians for dissemination.

In continuation of the work in preparing
and producing communication materials
on the development of the young child (0-
3 yrs), a major communication workshop
is being planned to prepare communica-
tion material for the different'media and
consolidate them in the form of a module. '
-A proposal has been prepared for con-
ductmg the workshop in collaboration with
the Communication and Training Centre
of the Tamil Nadu Integrated Nutrition
Project.

Action has also been initiated to conduct
a photo contest in collaboration with Dina-
mani, a leading Tamil daily, on 'Women
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workers in Agriculture' in connection with
May Day. The objective is to focus atten-
tion on the needs of women agricultural
workers such as maternity benefits, sup-
port for breastfeeding and the need for
child care support. An article highlighting
these issues was also published in the
same vernacular daily on May l.

Research Priorities

Preliminary work has been initiated on
the three studies proposed to be taken up
during the project period. The proposal
for the study on the "Impact of ECE on
Children's Learning" has been prepared
and submitted to the Dept. of Education,
Ministry of Human Resource Develop-
ment, for possible collaboration. The pri-
mary objective of the study is to deter-
mine the extent to which the prevailing
models of child care influence children's
learning and to identify factors unique to
various models that contribute to their
respective effectiveness.

Similarly for the study on "Cost-benefit
Analysis of Different Models of ECE", a
preliminary note has been prepared, rais-
ing several questions regarding costing.
It is being circulated among experts for
their opinion. The objective of this study
is to explore ways of costing inputs that
go into child care services and the ben-
efits that accrue and compare within and
between the existing models of child care
in the State.

Regarding the third study, "Caregiving
Behaviour and its Relationship to the
Growth and Development of In,fants in
Slums of Chennai", the Advisory Group
met in April, and has helped to refine the
objectives and methodology. This study
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will look into the variables that influence
caregiving behaviour, relationship between
caregiving practices and the growth and
development of infants, support services
available to the mothers for child care
along with programme options that enha-
nce the capacity of families and empower
mothers to improve existing care practic-
es and to create a more conducive environ-
ment for the optimal development of the
young child. The first phase, a cross-
sectional study of250 mother-infant dyads
in slums will begin in Jllne. The second
phase would consist of an in-depth study
of selected cases.

Support to TN-FORCES

The project staff were actively involved in
offering support to the Secretariat of TN-
FORCES in'many of its key activities. An
important contribution was the project's
inputs into a proposed intervention in
some slums ofChennai City for very young
children, with the collaboration of NGOs
and the Slum Clearance Board. An orien-
tation was provided to NGO personnel
and the officials of the Board ..on the
needs of young children and their moth-
ers. This was followed by preparation of a
tool for a need-assessment study in the
slums for which an orientation was also
provided to NGO personnel. Apart from
this, support was provided in terms, of
planning for sub-group meetings, identi-
fying issues and resource persons and
refining memorandums.

401.3 Resource support for Child
Rights

Tackling Female Infanticide

The Foundation has been addressing the
issue of female infanticide through devel-
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oping and promoting communication strat-
egies and documentation. In 1996, Paeha
mannu, a street-play on the theme was
produced and performed in over 40 places
all over Tamil Nadu. In 1997, two re-
search reports entitled "Death by
Social Causes" and "Watering the Neigh-
bour's Plant", were published and widely
disseminated. The reports probe the vari-
ous dimensions of the problem and the
responses of the media, Government and
NGOs. It has been found that the crux of
the problem is one of attitude rather than
the other obvious factors often cited as
causes. Hence communication strategies
would be more fundamental in tackling
attitudes, with large-scale campaigning as
the core strategy. It was felt that a net-
work of NGOs working on these issues
would be in a stronger position to initiate
sustained campaigning and to share strat-
egies to bring about attitudinal changes,
rather than sporadic and isolated activi-
ties. With the objective of facilitating the
formation of such a network, a meeting
was held in December 97, at Madurai, iii-
collaboration with Indian Council for Child
Welfare - Tamil Nadu (ICCW- TN) for sen-
ior representatives of NGOs concerned
with the issue of female infanticide in
Salem and Madurai regions.

About 30 persons representing 20 organi-
sations participated in the meeting. To
begin with, the participants were helped
to focus on the attitudes that indirectly
precipitate the problem and to take a
fresh look at the strategies they curren-
tly adopt. After discussing current com-
munication efforts, the key role of effec-
tive communication, campaigning and net-
working was emphasised by resource per-
sons. At the end of the meeting, partici-

pants came up with possible short term
and long-term goals and decided to net-
work among themselves. "Alternatives for
India Development" and ICCW-TN came
forward to organise the follow-up meet-
ings in the Salem and Madurai districts
respectively.

The two follow-up meetings were held in
April, to consolidate progress made at
the earlier larger meeting and prepare a
tentative plan for networking. About 60
per cent of those invited participated in
these meetings. There were a few doubts
and questions regarding networking, which
had to be clarified before the participants
settled down to prepare a plan of action.
The plan consisted of meetings to share
strategies, inter-agency collaboration and
large-scale joint activities focussing on
communication with various groups in the
community. The constituents have now
decided to hold meetings once in three
months on a cost-sharing basis a'nd initi-
ate inter-agency collaboration to begin
with.

A dialogue with other agencies at a wider
level is being planned in June to consoli-
date the regional plans and explore possi-
bilities of expanding them with the col-
laboration of other partners. A workshop
on communication is also planned with
the intention of developing and preparing
some materials in different media.

Towards a Child-Friendly Urban En-
vironment

In response to a request from the Na-
tional Institute for Urban Affairs, a proc-
ess documentation on the ECD (Early Ch-
ildhood Development) needs of the urban
disadvantaged young child (0-6 years)
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and responses to the need was under-
taken in seven major cities of India, four
of them metropolitan and three Class I
cities. The study, which was designed
and carried out by a panel of specialists,
used qualitative methods on a carefully
drawn sample, and was coordinated by
Mina Swaminathan, who also undertook
the study at Trivandrum.

The findings for Trivandrum showed that
as far as coverage of ECD needs was
concerned, it was excellent in certain
respects (mainly relating to maternal and
child health services) but inadequate
in both quantity and quality in relation
to aspects like preschool education, day-
care services and maternity entitlements.
An outstanding feature was the involve-
ment and contribution to child care of
CDS (Community Development Society)
an autonomous self-help organisation of
poor women, which is supported by the
Municipal authority. Besides identifying
gaps between needs and services, the
study examined the quality of services
and factors influencing them; vertical
and horizontal linkages with an impact on
quality; and issues of resource mobilisa-
tion and sustainability. The conclusions,
presented in a SWOT analysis, summaris-
ing strengths, weaknesses, opportunities
and threats, helped to crystallise the rec-
ommendations.

The process of advocacy and follow-up
has been started with a workshop in
Trivandrum, the objectives of which were
to provide feedback to the informants
and stakeholders and to initiate the
process of participatory planning by them
as well as to establish some procedures
for that purpose. Among the out-comes of

121

Reaching the Unreached

the meeting was a proposal to set up an
Advisory Committee on Child Care to
help improve the quality of services and
look into problems at the field level. A
second meeting is expected to follow soon
to take the planning process a step fur-
ther and begin to institutionalise it. It is
also expected that similar initiatives will
be taken in the other six cities (Ahm-
edabad, Amritsar, Bangalore, Kanpur,
Nasik and Patna). A national-level policy
workshop to evolve new strategies to
meet the needs of the most disadvan-
taged children of all, those in the urban
slums, is expected to take place later in
the year.

Sub Programme Area 402

Uttara Devi ChairlResource
Centre in Gender and
Development

The ChairlResource Centre, also referred
to as GENDEAVOUR, was initiated late
in 1996with a generous endowment grant
for the Venkateswara Group. The centre
has the following two major objectives:

• To promote the incorporation of gen-
der issues and the idea of gender eq-
uity in research and action related to
development, with special emphasis on
rural and agricultural development; and

• To encourage, maintain and develop
gender perspectives in all the activities
and programmes undertaken by the
Foundation.

Inauguration

The formal inauguration was held on 22
September, 1997, the birth anniversary of
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Smt. Uttara Devi Rao, to honour her
memory. Smt. anuradha Desai, Chairper-
son of the Venkateswara Group was the
chief guest. To focus attention on the
mandate of the Centre, a Panel Discus-
sion on the theme of "Gender and Devel-
opment : the Research-Action Interface"
was held and three distinguished scholars
participated in it. Sumi Krishna spoke on
"Integrating a Gender Perspective into
Environmental Projects", Govind Kelkar
on "Gender and Land Rights" and Narayan
Banerjee on "Economic Empowerment of
Women : the Bankura Experience". This
was followed by the second in the series
of workshops on Community Livelihood
Strategies, in which the three Resource
Persons took part. In the course of the
next few days, each of the Resource Per-
sons visited one of the project sites and
interacted with all the field staff there,
thus carrying the insights drawn from
their experience directly to the field and
promoting the research-action interface
at the field level.

In October, the Programme Advisory Com-
mittee of the Centre met for the first
time, to consider and help draw up the
plan of action for the coming year. The
areas of action prioritised were:

• in research, special emphasis on women
in agriculture, using both qualitative
and quantitative methods, supple-
mented by case studies or micro-pI:o-
files of women in various farming sys-
tems;

• a gender profile of Tamil Nadu, includ-
ing studies of gender differences in
communication, modes of discourse, and
women's perceptions of issues, using
the cultural group as a focal point;

• developing a documentation centre in
both the print and electronic media;

• working with Women's Studies Centres
to develop curriculum / methodology
and programming;

• gender orientation and training for of-
ficials and NGOs at all levels, and ad-
vocacy;

• development of resource and training
materials, especially for elected women
members in Panchayati Raj institutions,
grassroots workers, and government
officials; and

• strengthening of existing work such as
advocacy for support services and the
theatre group.

Workshop

In December, a national workshop on
"Technological Empowerment of Women
in Agriculture", co-sponsored by the Na-
tional Commission for Women, was held.
Details will be found in Sub-Programme
Area 504.

Research Themes

Two research studies have been taken up
this year. The first, entitled "Panchayati '
Raj and Women's Participation: a stock-
taking" is sponsored by the National Com-
mission for Women and coordinated by
the Centre for Development Studies and
Action, New Delhi and is part of a study
being undertaken in five States. The study
is an in-depth investigation of the atti-
tudes, political awareness, role percep-
tions, experiences, problems and self-im-
age of about 100 elected women members
in two districts of Tamil Nadu, Tiruvallur
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anlPudukottai, which were selected be-
cause both have elected women Chairper-
sons at the District and other levels and
because they are divergent in other re-
spects. The field investigation has been
completed and the report is expected to
be ready by July 1998. This would prove
useful in assessing training needs and
methods and will, among other things help
in the preparation of training modules.

The second study, co-sponsored by the
V. Gangadharan Smaraka Trust in
Kerala, is to document the total health
profile of women in Kollam district, most
of whom are engaged in the traditional
industries of cashew, coir and shrimp
processing, with their related health haz-
ards. The aim of the study, which is being
designed in collaboration with Health
Action by People (HAP) in Kerala and
carried out by them, is to develop a care-
fully researched report, documented in
both print and audio-visual media, on the
issues that might arise, assess the views
of the stake-holders, and develop a pack-
age including technological, educational
and legislative measures leading to im-
proved health. The study is to be comple-
ted by the end of 1998 so that the policy
and advocacy workshop can be held early
in 1999.

Database

The data base on academics in gender
studies in Tamil Nadu now extends to 30
persons. A data base on gender -specific
information about Tamil Nadu is being
built up, with gender-dis aggregated data
on topics such a geographic and demo-
graphic indicators, fertility and health sta-
tus, migration, education, employment,
housing, agriculture, politics, media and
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other subjects. The data base will be ac-
cessible to scholars on request, and will
be updated from time to time. Based on
this information, a series of papers on
different aspects of the situation, which
will contribute towards a "gender profile"
of Tamil Nadu, is being prepared.

Advocacy

There have been several opportunities in
.the course of the year to make presenta-
tions at various gatherings on gender
issues. The emphasis has been on issues
with which the Foundation has always
been concerned, such as providing visibil-
ity to women's multiple roles and the
need for support services to meet wom~
en's practical gender needs. This advo-
cacy has continued in various forums -
of policy makers, officials, legislators, ac-
tivists, unions, grassroots workers, panc-
hayat members and women at all levels.

Internalisation Process

The second major mandate of the Centre
is the internalisation of the gender di-
mension in all Foundation projects and
activities. This process was initiated with
the setting up of the Gender Task Force
in July 1997 as an inter-project group for
sharing information and exchanging ideas,
documenting progress, developing re-
search tools and indicators, planning train-
ing and mobilising external resource ex-
pertise. Since the Task Force was an
outcome of the first workshop on Com-
munity Livelihood Strategies, held in June
1997, at first the members were drawn
only from the three main projects of the
Foundation concerned with field-level so-
cial interventions, but gradually other
projects have begun to participate, and
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the group now extends to all the projects
in the Foundation.

The Task Force has been instrumental in
helping each project team to plan and
carry out a series of gender sensitisation
workshops and interactions with Resource
Persons tailored to the needs of each
group in order to strengthen the project
staffs abilities to handle gender issues
more sensitively and efficiently. Thus, for
example, in Biovillages, a series of inter-
actions with Resource Persons has ena-
bled the team to develop tools to analyse
and document problems in areas like in-
volvement of women in natural resource
management, evaluation of some of the
micro-enterprises, assessment of wom-
en's work load and women's perceptions
of drudgery at both the agricultural and
household level, moving from "women-
only" thrift and enterprise groups to
mixed groups, and structuring and man-
agement of the Biovillage Society and
Biocentre. The workshops were also help-
ful in enabling the staff to learn methods
of process training and evaluation and of
validating their own field observations. by
reference to the group.

Gender Sensitisation

For the Ecotechnology team, and mem-
bers of the Task Force, a special two-day
workshop was conducted by Ranjani
Krishnamurthy, a gender specialist, on
gender analysis of projects. This work-
shop has helped the team to take a fresh
look at all the projects in the JRD Tata
Centre and to rework and restrategise
some of them, and to widen the scope of
documentation to include gender issues.
Field staff have already started using
some of the tools for data collection and
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gender specialists are being involved in
participatory evaluation exercises in some
other cases.

As the next step in gender training, two
members of the Task Force participated
in a two-week workshop organised by
FAO at Bangkok on the SEAGA (Socio
Economic and Gender Analysis) approach.
Following this exposure, two brief orien-
tation pogrammes have already been con-
ducted, one for Dalit women and another
for forest officials, and a two-day orienta-
tion workshop for officials of the FARM
(Farmer-centred Agricultural Resource
Management) site is planned. Two mem-
bers of the Task Force were involved in
planning and carrying out the PRA and
socio-economic studies of communities in
the Gulf of MannaI' areas in order to
include gender issues in the GEF- funded
project preparation exercise for the Gulf
of MannaI' Biosphere (SPA 102).

For the Coastal Wetlands Management
project, an initial sensitisation workshop
on methods of working with communities
is being followed by PRA exercises, and
preparations for micro-planning. Several
women's credit and thrift groups have
been launched and this has led to the
identification of a need for further train-
ing for the staff in carrying the work to
the next step.

In the Agrobiodiversity Conservation
Corps programme, main-streaming gen-
der as a component of research and train-
ing has been initiated at project sites in
Kolli Hills and Erimalai. Using a range of
tools such as art forms and field observa-
tions, the gender components in knowl-
edge, perceptions, attitudes and practices
relating to biodiversity are being studied



and efforts are being made to understand
and overcome barriers to women's par-
ticipation as agents of change in conser-
vation of biodiversity.

Members of the Gender Task Force also
act as resource persons, facilitators for
discussions, and rappoteurs when
needed, thus providing significant
backstopping and support to all projects.
The evolution of the Task Force and its
extension to all projects thus represents
an important step in the internalisation
of the gender dimension in all areas of
work.

Sub Programme Area 403

Voicing Silence

Voicing Silence went into a period of
creative hibernation for the greater part
of the year under review, due to the
absence from the country of its Director
"Mangai", who spent eight months at the
Tisch School of Arts, New York Univer-
sity, as Fulbright Scholar engaged in
post-doctoral work on the theme of "Gen-
der, Ethnicity and Theatre".

Production in Progress

The first steps were taken towards pro-
ducing Avvai, a play on one of the most
famous Tamil woman poets. A dramatised
reading, including musical rendering of
the songs, of the draft script by the poet
" Inquilaab" was held before a small in-
vited audience of Tamil scholars and thea-
tre persons in June 1997, followed by a
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lively discussion. The purpose of this ex-
ercise was to get feedback from different
points of view about the approach of the
play, which challenges the stereotypes
surrounding the mythologised figure of
Avvai, as well as the theatrical devices
used in the attempt. The feedback is
being utilised by the scriptwriter to pre-
pare a revised draft, and the play, which
is targeted at students of Tamil literature
and university audiences, is likely to go
into rehearsal in June and performances
to start by July this year.

Publication

An English translation of Paeha Mannu,
alternating prose and poetry, has been
prepared and is being readied for publica-
tion. The book is expected to include not
only the text, but also guidelines and pro-
duction notes, and a long introduction
documenting the entire process of re-
search, collective creation, performance
in jatha mode, and audience interaction
which is the rationale behind this effort
in interactive street theatre. The video
documentation is already being used for
educational purposes. The research study
undertaken last year on 30 women stage
artists of Tamil Nadu, representing dif-
ferent theatrical genres, was published
by the International Institute of Tamil
Studies.

Documentation

The archival video documentation of
women stage artists of Tamil Nadu, un-
dertaken in connection with Kulavai'97,
has been completed and sub-titled in Eng-
lish. 8 copies have already been distrib-
uted on request to research institutions
and art museums. The videos "Paeha
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Mannu" and "Kulavai 97", both directed
by Mini Hari, were screened at the 5th
International Video Documentary Festi-
val held in Mumbai in March '98, the first
in the Competition Section and the sec-
ond in the Information Section. Both at-
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tracted interest, and there continues to
be a slow but steady demand for them.
The video "Pacha Mannu" was also used
by "Mangai" in several presentations to
theatre groups and students in the U.S,
and 8 copieshave been distributed tpere.
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dialogue was on the theme "Malthus and Mendel" to
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Sub Programme Area 501

Training Programmes

Biotechnology Workshop for Women
Entrepreneurs (13October - 7Novem-
ber, 1997)

Biotechnology workshop was conducted
in collaboration with the FICCI -
Ladies' Organisation (FLO), Hanns Seidel
Foundation, Germany, and Department
of Biotechnology (DBT). The workshop
was inaugurated by Prof. M.S.
Swaminathan and the presidential address
was given by Mr. P.C. Cyriac, Secretary,
Department of Industries, Govt. of Tamil
Nadu. Ms. Usha Krishna, President of
FLO and Dr. Amit Biswas, Advisor, DBT
also took part. About 40 midcareer women
attended this workshop. Lectures relat-
ing to entrepreneurship development,
identification of business opportunities and
product-selection, production manage-
ment, inventory control and quality con-
trol were given. Financial management
and various schemes available with Small
Industries Development Bank of India
(SIDB!), National Bank for Agriculture
and Rural Development (NABARD) and
other institutions were explained in addi-
tion to procedures relating to setting up
a Small Scale Industry (SS!) unit, market
survey and preparation of the project
report. During the last week, the empha-
sis was on biotech options and the pros
and cons of starting out in this field. The
resource persons highlighted the various
aspects of each technology with specific
reference to ag-biotech, medical and food

biote-chnology. This activity was initiated
as a part of the Technical Resource Cen-
tre backup for the proposed Biotechnology
Park for Women in Chennai, an initiative
resulting from the deliberations by the
women scientists and technologists
of the Asia-Pacific region meet in
December '96.

Women'sTechnologicalEmpowerment
and Sustainable Development:
Replicable Models (8 - 10 December,
1997)

The Foundation along with the Education
Development Center (EDC), Centre for
Workforce Development, USAID and the
Centre for Vocational Education in
Chennai, organized a three-day workshop
on "Women's Technological Empowerment
and Sustainable Development". The
primary goal of this workshop was to
focus attention on programmes and
methodologies which reduce the hours of
labour of the most impoverished and
vulnerable women, and which add value
to the work they do for themselves, their
families, and their communities. The in-
tended outcomes included:

• Highlighting pioneer projects which fo-
cus on Women's Technological Empow-
erment for Sustainable Development,
and helping NGOs to understand the
necessity of ecologically sustainable
programmes

• Developing guidelines for replicating the
highlighted projects-such as the
BioviIIage,Bharatiya Yuva Shakti Trust
(BYST) and the Working Women's Fo-
rum; learning about the role that
microcredit plays in such programmes
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• Focussing attention through the global
media and the internet on programmes
and methodologies highlighted in the
workshop, and using them as a spring-
board to start a global conversation on
the topic.

Over eighty people from the five States
of Tamil Nadu, Andhra Pradesh, Orissa,
Kerala and Karnataka participated in the
workshop. There were also participants
from Bangladesh. During the morning
sessions there were panel discussions in
which experts in the field spoke about
their experiences in developing some of
the most successful workforce develop-
ment programmes for women and youth.
The afternoons were set aside mainly for
interactive working group sessions. The
participants were divided into two work-
ing groups, one for the State of Tamil
Nadu and the other for participants from
the neighbouring states.

During the working group sessions the
participants were led through a vision
and commitment exercise to develop a
personal vision for themselves as
committed individuals, as well as a vision
for them collectively as a group. This exe-
rcise was led by highly trained facilitators
who helped the participants to develop a
collective vision for the workshop and
their future work. The group vision cre-
ated at the workshop was "Today's dream
is tomorrow's reality. We make hope hap-
pen." Participants also created action plans
with milestones. At the end of the work-
shop all the participants shared their
personal commitment and their action
plan for the three months following the
workshop.
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The workshop far exceeded its goal of sti-
mulating a conversation among Indian
NGOs on women's technological empow-
erment and sustainable development. It
helped to align a large and diverse audi-
ence around a vision of "what is possible"
if each individual is committed to help in
creating opportunities for women to de-
velop the skills and knowledge they need
for sustainable livelihoods. It created a
group of committed individuals to give
life to that vision and to exercise a strong
voice for the future of their region.

The local sponsors - the MSSRF, and
Centre for Vocational Education, Chennai,
are in communication with the partici-
pants to track their performance. The
participants were asked to respond to a
survey on their accomplishments and also
requested to outline the milestones for
the next three months. As per the re-
sponse from the participants, some have
formed small groups to develop credit
unions and these groups are also involved
in conducting training programmes. The
local sponsors may host a completion
workshop at the end of 1998 so that all
the participants will have an opportunity
to assess how they have converted their.
vision into action.

National-level Hands-on Training
Programme on Conservation of
Biodiversity and Molecular Markers
(7 - 23 December, 1997)

Conservation of biodiversity is always seen
as a science of ecology and environment.
The role of biotechnology in augmenting
conservation efforts is poorly understood.
The role of molecular markers in under-
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standing genetic diversity is necessary
not only to conserve elite germplasm but
also to address issues of on-farm conser-
vation and its role in maintaining agro-
biodiversity and genetic heterogeneity.

A two-week hands-on training programme
was conducted by MSSRF with financial
support from the Department of Biotech-
nology, Government ofIndia, on the above
topic. Sixteen candidates drawn from
various parts of India were taught con-
servation techniques including vegetative
propagation, micropropagation and mo-
lecular techniques like DNA isolation,
Probe preparation, Restriction Fragment
Length Polymorphism (RFLP) analysis,
Polymerase Chain Reaction and Random
Amplified Polymorphic DNA (RAPD)
analysis. Training was also given on field
techniques like quadrant making, scor-
ing, etc. Data analysis on individual ex-
periments was also taught. The course
was appreciated both by DBT and the
participants as fostering new linkages in
the conservation of biodiversity using mo-
lecular markers.

Training Workshops on the Use of
Electronic Databases

Three workshops-cum-training pro-
grammes were held during this year, on
multimedia database and Web publishing
with reference to biodiversity conservati-
on. The aims of these training program-
mes were to give an exposure for NGOs
to multimedia databases and aquaint
them with the creation of such databases,
by giving them hands-on-training. The
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first training programme was held at
Quttack on 22 and 23 April 1998. fifteen
individuals representing NGOs from seven
districts of Orissa attended. This training
programme discussed the importance of
documenting traditional knowledge, the
role of computers in inventory and rapid
retrieval. Databases created by the Foun-
dation such as the Farmers' Rights Infor-
mation Service (FRIS) were demonstr-
ated. The design aspects of these data-
bases and details on how each page was
created were discussed.The trainees then
created brief documents with Hyper ..Text
Markup Language (HTML).

The second training programme was held
at Krishi Vigyan Kendra, Gandhigram,
during 26-27 May 1998. Both the NGOs
and farmers who are collaborating with
the Foundation on the Seed Villages
Project at Kannivadi (SPA 301 in this
report) participated in it, making a total
of 29. Issues of inform~tion gathering,
verification, documenting and dissemina-
tion using computers were discussed. A
separate hands-on-training on HTML was
given to the KVK staff.

The third workshop was held at Chennai
on 17 and 18 June 1998. There were 24
participants representing several NGOs.
The concept of forming a network among
the participating NGOs was discussed,
whereby some common standards for
databases might be evolved to facilitate
exchange of data and informatioo;. An
action plan to compile detaIls of avaIlable
databases on biological diversity has been
<'lev.eloped.
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Sub Programme Area 502

The Information Village
Project

The importance of the use of modern
information and communication technolo-
gies (ICT) in promoting sustainable agri-
culture and rural development has been
emphasised by the Foundation for long.
The annual dialogue in 1992 was on the
theme of "Information Technology: Reach-
ing the Unreached." Out of this dialogue
emerged the concept of the information
village. This is envisaged as a situation
where input of knowledge makes a posi-
tive difference in advancing rural liveli-
hood security. The role of modern ICT
here is in the ease with which information
held in many different locations can be
accessed, re-formatted or value-added to
suit the local needs and disseminated.

This project, implemented in collabaration
with IDRC, Canada, is located in the
Pondicherry region. It is designed to
complement the activities carried out
under the Biovillage Project (SPA 302)
and utilises the advantages generated from
that project, such as group mobilisation,
more accurate identification of the ultra-
poor, etc. The project has an operational
centre (meant for value-addition to
generic data) at Villianur, which is the
headquarters of the Villianur Commune.
This is where the "last-mileposts" in de-
velopment administration, such as the
BDO's office, are located. Telephone facil-
ity is available here, including access to
internet through VSNL. From this cen-

tral location, it is proposed to extend the
wireless network for data and voice com-
munication to six village information shops,
each serving a couple of hamlets. Kizhur,
Mangalam and Pillayarkuppam villages are
being connected in the first phase, i.e. by
July 1998. The Villianur centre was for-
mally inaugurated by Dr. Ismail
Serageldin, Chairman of the Consultative
Group on International. Agricultural Re-
search (CGIAR) on 1 February 1998.

In order to arrive at a reasonably clear
picture of the state of existing communi-
cation habits and channels in the rural
areas, especially among the poorer
households, a detailed survey covering
10% of the resident families in the
proposed area of coverage is being
carried out since April 1998. About 320
households will be covered by July 1998.
From an analysis of the available data,
certain trends emerge.

• The predominant sources of informa-
tion are the local (petty) shopkeeper,
the market place, and the (agri)
input supplier. A very considerable
amount of information transaction takes
place between the rural poor house-
holds and this also acts as a primary
source of information. In other words,
the information channels start and.
terminate within the supra-locality.

• Reach of electronic media, especially
television, is reasonably high when one
considers the prevalence of poverty in
the villages surveyed (Table 5.1).

• There is widespread perception that
channels of development information
available to the public, such as the AO
or the BDO, are not very effective,
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because the information flow through
these channels does not correspond to
materia1lbenefit flow which should be
the result.

Thus, the information shops at the
hamlets need to complement the existing
local channels of information to gain cred-
ibility, and then go beyond to provide
value-added information. This is neces-
sary to ensure that the system is de-
mand-driven.

To provide adequate contents to the net-

work, several databases have been de-
signed. A database called Thittangal (in
Tamil) provides details on all the public
entitlements (availab~e through welfare
programmes ofthe Government). Another
database contains data on families in 19
villages (area of project coverage) which
are below the official poverty-line
i.e.having an income less than Rs 12,000
per annum. The data on biophysical en-
dowments of each village, compiled by
tPe staff of the Biovillages Project, has
also been developed into a database for
public access.

Table 5.1 Reach of Cable Television in rural areas of Pondicherry

Village Number of TVsets (ones with Total Families
Telephones cable connection) Number of below

Families Poverty
Public P-rivate Line

Scrapet 3 300 (150) 626 264

Vambupet Nil 100 (10) 160 118

Sellipet 2 Nil 110(50) 424 313

Thondamanatham 2 2 50 (50) 472 51

Ramanathapuram 2 2 50 (50) 356 50

Pillayarkuppam 75 (50) 421 54

Olaivaikkal Nil 15 (0) 106 12

Oussudu Nil 25 (0) 444 5

Uruvaiyaru 4 50 (50) 531 45

Mangalam 4 75 (30) 569 268

Kizhur 2 3 30 (30) 400 120

Details as of June 1998.

132



Education, Communication, Training and Capacity Building

Sub Programme Area 503

Databases: Design and
Dissemination

The Informatics Centre, which has de-
signed three databases, namely, the Man-
grove Ecosystem Information Service
(MEIS), the Farmers' Rights Information
Service (FRIS) and the Ecological Farm-
ers of India, focussed on the databases
FRIS and MEIS during this year. In addi-
tion, consultancy jobs for ICRISAT for
designing their web site and two multi-
media packages were carried out during
the year (details in SPA 605). The web
site of the Foundation (www.mssrf.org.)
was update"d and maintained, while two
more databases were, added to our site.
The URLs (web addresses) are:

• www.mssfr.org/aeis (details in SPA
305)

• www.mssrf.org.sg/webfris

The latter URL is hosted with the help of
PAN-Asia, an activity of IDRC, and pro-
vides access to FRIS.

Following the worldwide trend in the in-
creased use of the Hyper-Text Markup
Language (HTML) and Java, we have de-
cided to use these two languages and
associated techniques for the design of all
ourdatabases,.toenable easy access from
different platforms. The FRIS, designed
using HTML, is being redesigned to in-
cluded dynamic HTML features and search
techniques based on Java and VB Script
(details of the contents of FRIS are pro-
vided in SPA 205). The MEIS is being

similarly redesigned and is now part
of the GLOMIS (Global Mangrove
Information Service) which is an activity
of the International Society for Mangrove
Ecosystems (ISME).

Besides design of databases, attention was
paid to their dissemination.Three interac-
tive sessions were organised in Cuttack,
Gandhigram and Chennai to enable field
workers and scientists from other NGOs
to learn the use of HTML through an
analysis ofFRIS (details provided in SPA
501 in this report).

Sub Programme Area 504

Workshops and Conferences

> Asia-Pacific Workshop on Biosafety:
Environmental Impact Analysis of
Transgenic Plants (21 - 22 July, 1997)

With the spectacular growth of the
biotechnology industry, primarily in the
West, over the last decade, emerging
market trends offer greater promise for
the development, deployment and com-
mercialization of genetically modified
plants in developing countries, particu-
larly in the Asia-Pacific region. Lack of
proper evaluation guidelines, safety
regulations, trained personnel and public
safety perceptions have been major
limitations in the cultivation and comm-
ercialization of the transgenic crops in
this region. In order to discuss issues of
environmental safety .and evolve a .com~
mon regulatory framewbrk for transgenic
plants, this workshop was organised in
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collaboration with the Department of
Biotechnology, Govt. of India, Animal and
Plant Health Inspection Service (APHIS),
USDA and Cornell University, USA.

The workshop was inaugrated by Hon'
Prof. Saifuddin Soz, Minister for
Environment and Forests, Govt. of India.
The Government of Tamil Nadu was
represented by the Minister for
Environment, Mr. N.K.K. Periasamy. The
workshop was attended by 82 partici-
pants from 16 countries, representing
regulatory authorities, scientific person-
nel, media representatives, non-govern-
mental organisations, private sector rep-
resentatives arid representatives from the
Convention of Biological Diversity (CBD)
Secretariat. The participants were pro-
vided hands-on experience to conduct
biosafety reviews and prepare environ-
mental risk assessment based on the best
scientific knowledge and experience. The
participants urged the political and
scientific leaders, the people and mass
media of the countries of the region to
promote accelerated efforts in mobilising
the tools of ,biotechnology and genetic
engineering for improving productivity,
profitability, stability and sustainability of
the major cropping systems of this re-
gion; and to take due care to eliminate
unacceptable risks,with reference to
human and animal health'security as well
as basic life support systems through an
effective biosafety and risk assessment
and management mechanism established
in accordance with articles 19(3) and 8(g)
of the legally binding CBD.

Panel discussions on institutional frame-
work, private biotechnology companies,
public perceptions of biotechnology and
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the role of mass media, brought out sev-
eral pertinent issues related to the safety
of biotechnology products. It was sug-
gested that technology should be judged
on its merit and not according to who has
created it, be it multinationals, academ-
ics, or public-funded institutions. Another
issue that was discussed was the extent
of proprietary rights to information on
the grounds of public safety, public good,
and environmental safety. The decision
to use technology has to be subjected to
rigorous analysis within a national frame-
work. Adequate biosafety regulations
which meet with public approval would
be the ultimate test for the science and
research system, for governance and gov-
ernment agencies, and for business and
commercial interests. If commercialised
biotechnology is released on grounds that
have passed the test of public good, envi-
ronmental safety, food security and so-
cioeconomic security, biotechnology will
be a tool that makes life better. (The
detailed recommendations of the work-
shop have been published by the Founda-
tion).

National Workshop on Techno-
logical Empowerment of Women in
Agriculture (3 - 4 December, 1997)

This workshop, co-sponsored by the
National Commission for Women, had
the following objectives:

• Reduction of drudgery of women in
agriculture

• Value addition/income enhancement of
women's labour

• Elimination of health hazards to women
in agriculture and agro-based industries
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Participants included academics from
agricultural, rural and women's universi-
ties, research institutions, officials from
Central and State Governments, wom-
en's organisations and voluntary agencies
working in the field. The two-day work-
shop resulted in recommendations deal~
ing with research priorities on women's
multiple roles in agriculture; breaking
gender barriers in technology develop-
ment and dissemination; suggestions for
policy and legislation relating to social
security, occupational health hazards and
access to resources, as well as structures
and procedures to implement them, and
to include gender audit in evaluation; and
special funds for women-specific pro-
grammes related to technology. A major
outcome is the setting up of a Task Force
by the National Commission for Women
with the involvement of ICAR, to develop
the proposals in depth within a fixed
time-frame.

SAARCWorkshop on the Conserva-
tion and Sustainable Management of
Coral Reefs (Co-sponsored by the
FAO/Bay of Bengal Programme,
15 - 17December, 1997)

Coral reefs have been described as the
marine equivalent of rain forests because
of their rich biological diversity. Recent
estimates reveal that nearly 95% of the
world's coral reefs have been damaged by
overfishing, dynamiting, pollution or
poisoning. Reef check carried out at 300
sites in the Caribbean, the Red Sea and
the Indo-Pacific Region during early 1997
indicated that fish and shell-fish that
were once common on reefs are getting
decimated gradually. The year 1997 was
therefore declared as the year of the reef

135

to focus public and political attention on
issues relating to conservation and
sustainable management of coral reefs.

The workshop, which had partici
pants from Australia, Sri Lanka, India,
Bangladesh and Pakistan, was inaugu-
rated by Dr. A.E. Muthunayagam, Secre-
tary to Government of India, Depart-
ment of Ocean Development, while Prof.
Graeme Kelleher, former Chairman, Great
Barrier Reef Authority, Australia, deliv-
ered the keynote address. A total of 21
papers, including 6 from India, were pre-
sented.

The participants were divided into 3
working groups to discuss sustainable use
and equitable sharing, local governance
of reef resources. and habitats and reef
research and monitoring management.
Ms. Amarjit Ahuja, Joint Secretary,
Ministry of Environment & Forests,
Government of India, chaired the con-
cluding session, and observed that the
combined recommendations would be
useful in the development of a policy sta-
tement to be submitted to the Ministry.

Department of Atomic Energy
Symposiumon InducedMutationsand
Molecular Techniques in Improving
Crop Productivity and Quality'
(21 - 23 January, 1998)

Induced mutations, both physical and
chemical, have been profitably utilised
over in the development of different crop
varieties with improved agronomic and
other traits. Advances in molecular tech-
niques in recent years have contributed
immensely to the understanding of gene
function, regulations and mechanism of
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action governing the expression of de-
sired characters. This DAE-sponsored
. symposium was inaugurated by Dr. R.
Chidambaram, Chairman, Atomic Energy
Commission. It provided a platform for
scientists and researchers, both young
and old, working in the field of crop
improvement and plant molecular biology
to assess the progress we have made and
what could be done in the future to
increase crop productivity and quality.
Forty-nine research papers were
presented on the themes of induced
mutations and molecular techniques
for quality improvement, increased prod-
uctivity, genetic resource characterisa-
tion and genetic manipulations, highlight-
ing the current trends in the field of
research. The participants of the sympo-
sium urged the Board of Research in
Nuclear Sciences (BRNS), Department of
Atomic Energy, to initiate concerted effo-
rt on collaborative research on some targ-
eted species, so that some visible impact
could be made. It was suggested that
BRNS should initiate a time-bound and
coordinated research programme on ge-
netic improvement of pulse crop species.

Inter-disciplinary Dialogue on
Malthus and Mendel : Population,
Science and Sustainable Food Secu-
rity (28 - 31 January, 1998)

The year 1998 marks the 200th year of
the publication of the wellknown eassay
on population by T.R. Malthus. The Dialog
'98 was organised to consider the issues
of population growth and food security in
the near future. In the background note
for the Dialogue, Prof. M.S. Swaminathan
pointed out that.

"Inspite of a 6-fold increase in human
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population since 1798, there is enough
food on the market today for all who have
the requisite purchasing power. The aver-
age life span of human beings has gone up
considerably all over the world. While the
death rates are dropping rapidly, birth
rates have not shown a commensurate
decline in most developing countries. Con-
sequently, the human population will in-.
crease by another billion during the next
11-12 years."

"The Inter-disciplinary Dialogue will
address such issues in order to promote a
new paradigm of farm research rooted in
the principles of ecology, economics, so-
cial and gender equity and employment
genera tion."

The following specific questions were
addressed:

• How can the 1996 FAO World Food
Summit goals be achieved sooner?

• How can the tools of frontier science
and technology, such as biotechnology
and information, space, ren~wable en-
ergy and management technologies, be
converted into powerful instruments
for fostering a job-led economic growth
strategy which can minimise human
deprivation and optimise opportunities
for children being born for happiness
and not just for existence?

• How can agricultural and biotech-
nological research supported by public
funds for public good and similar re-
search supported by the private sector
become mutually reinforcing, so that,
irrespective of their individual stre-
ngths, the collective strength of public
and private sector R&D institutions
becomes considerable?
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• What are the changes. needed in
research programmes for achieving an
internalisation of considerations of ecoI-.
ogy and gender and social equity in
technology development and dissemi-
nation?

• What are the changes needed in the
structure and strategies of national and
international agricultural research cen-
tres to achieve the twin goals of pov-
erty eradication and natural resources
conservation?

The significance of the topic was reflected
in the diversity of the participants in the
dialogue. Bharat Ratna C. Subramaniam
presided over the inauguration, while Dr.
Ismail Serageldin, Senior Vice-President
of World Bank, and Chairman of CGIAR,
delivered the inaugural address.The top-
ics discussed included frontline develop-
ments in molecular biology and the role of
institutions (e.g. public/private R&D, edu-
cational and media) in taking new tech-
nologies to farm families. The speakers
included seve'ral eminent scientists and
world lea~ers on environmental issues
such as Prof. Norman Myers (UK), Prof.
Klaus Leisinger (Switzerland), Dr. Andrew
Bennett --(UK),.-J)r. Adele Simmons
(MacArthur Foundation, USA), Prof. Marc
van Montagu (Belgium) amongst others.
Several senior members of the National
Academy ofAgricultural Sciences of India
participated actively in the Dialogue, the
proceedings of which are expected to be
released by October this year.

South and Southeast Asia Regional
Workshop on Access to Genetic
Resources and Traditional Knowledge
(22 - 25 February, 1998)

This workshop was held in colloboration
with the World Conservation Union
. (ICUN).

The objectives of the Convention on
Biological Diversity include three major
goals: conservation of biodiversity;
sustainable use of biodiversity; and
equitable sharing of the benefits arising
out of such use.

Many of the Articles of the CBD are
relevant to the discussion' on access to
genetic resources, sustainable use,
benefit sharing and traditional knowledge,
including: Articles 1 (Objectives); 8(j)
(Sharing of Benefits with Indigenous
Communities); 10 (Sustainable Use of
Biodiversity); 11 (Incentive Measures); 12
(Research and Training); 14 (Impact
Assessment); 15 (Access to Genetic
Resources); 16 (Technology Transfer); 17
(Exchange of Information); 18 (Technical
and Scientific Cooperation); 19
(Biotechnology); 20 (Financial Resources);
and 21 (Financial Mechanispl).

Paragraph 7 of Decision IIII5 of the 3rd
Conference of Parties (CoP) to the
CBD at Buenos Aires, Argentina in
1996 "requests the Secretariat of the
Convention and the Global Environment
Facility to collaborate for preparing, for
consideration by the CoP at its Fourth
meeting, a proposal on the means to ad-
dress fair and equitable sharing of
benefits arising out of genetic resources
including assistance to developing
country partners".

This workshop was held to assist
participating countries to prepare for the
forthcoming discussions on access issues.
The workshop had three key objectives:
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• to familiarise CBD Focal Points (and
others) with the access and benefit
sharing provisions of the Convention

• to catalyse participatory national plan-
ning processes to implement the ac-
cess and benefit sharing provisions of
the CBD, by sharing experiences from
within and outside the region

• to identify common regional trends,
issues and concerns relating to the
implementation of the CBD's access
and benefit sharing provisions in South
and Southeast Asia.

The workshop was structured around a
case study format, and particular empha-
sis was placed on learning from
legislative and regulatory experiences.

After three days of discussions and
deliberations, a consolidated Agenda for
Action-From Chennai (Madras) to
Bratislava - was drawn up, encompassing
the workshop's major discussion points,
commonalities and recommendations.

The main recommendations that were
put forward include:

• Members to CBD must provide for the
protection of plant varieties either by
patents or by an effective sui generis
system or by any combination thereof.

• There is a need for a global trade and
transactions order - "TRIPS PLUS" -
where "Plus" refers to equity and eth-
ics in IPR claims.

• There is an urgency to introduce steps
such as codes of conduct for academic
researchers and commercial entrepre-
neurs for benefit sharing purposes and
Prior Informed Consent (PIC).

• An integrated package of legislative
and non-legislative mechanisms
to ensure benefit sharing is necessary .

• Wider stake-holder participation is ..
necessary in the drawing-up of
national laws and regulations relating
to the implementation of the
Convention on Biological Diversity
(CBD) .

Sub Programme Area 505

Mapping Science in India
through Analysis of Publica-
tions : Agriculture and
Biology

The preliminary work on this project,
which began last year, was restricted to
analysing data for one year from two
databases, viz. BIOSIS and CAB Abstracts.
It has now been extended. Currently we
are at an advanced stage of processing
data on publications from India indexed
in five years of CAB Abstracts (1990-94)
and three years of BIOSIS (1992-1994).
The final reports on India's contribution
to the world literature of agriculture and
biology are expected to be ready before
the end of the year.

The year under review saw the publica-
tion of three papers from our exercise on
mapping science. The first, on the
relevance of medical research carried out
in India based on an analysis ofMedline,
appeared in Current Science, 25 June
1997. The same issue carried an editorial
by Prof. P Balaram and a commentary by
Prof. M S Valiathan. The paper formed
the basis of news stories in Science,
Science Now, Nature, British Medical
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Journal and the Indian media. It also
attracted the attention of a wide
cross-section of the academic and science
policy communities both in India and
elsewhere. The second paper, on India's
contribution to the literature of science
as seen from four years of Science
Citation Index, appeared in Current
Science, dated 10 March 1998. This was
also noticed by the Indian media and
Nature. The third paper, again on
medical research in India, this time based
on Science Citation Index data, appeared
in the National Medical Journal of India,
in its issue dated Jan-Feb 1998. Prof.
Samiran Nundy wrote an editorial on it.

In addition to working on the project on
mapping science, Prof. Arunachalam was
invited to contribute to the GKD97
conference on the implications of Internet
for scholarly communication in the
developing world. His note was picked up
by several lists on the net and formed the
basis of some lively debates.

Sub Programme Area 506

Library & Information
Services

The Library and Information Services unit
has two components : a conventional,
printed documents library, and a CD-
ROM library. The print library is located

in a hall named after the late
Mr. S. Bhoothalingam. The library has a
specialised collection of books, journals
and reports, relating to various topics in
sustainable agriculture and rural
development. The base collection of books
is approximately 5000, of which 30%
relate to agricultural sciences and
biological diversity. About 120 professional
journals are received on a regular ba'sis.
Besides staff, about 900 users from oth~r
institutions consulted the library
holdings. The collection includes 151 video
titles, and efforts are on to create a
collection of 35-mm slides.

The CD-ROM library has a collection that
includes the entire range of CAB-CDs
produced by the CAB International based
in Oxford, UK. This collection starts from
the year 1972 and is updated to April
1998. (The Forestry CD in this collection
starts from 1939). The AGRIS-CD
collection (published by the FAa) is
updated upto 1997. The recent addition
to databases on CD-ROM is the Biophys-
ics and Biochemistry Citation Index
(published by lSI, USA), covering
1991-1997. Together, these collections of~
fer access to about 4 million records.
Besides these, the World Development
Report (WDR) is available on CD-ROM.
FAa's FAa STAT is available up to 1997
(data: 1996). Encyclopaedia Brittannica
97-CD is also available in this collection.
During 1998, internet access, especially
access to World Wide Web, will be
introduced in the library.
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Programme Area 600

Special Projects

-
MSSRF is invited from time to time to provide

consultancy services by national and interna-
tional organisations. These services involve

preparing analytical reports in specific areas as well as
rendering assistance in informatics. Brief information
on such projects undertaken during this year are given
in this section.

601 Farmers' Rights : From Concept to Implementation 141

602 A Conceptual Framework for Promoting Benefit Sharing
in the Area of Conservation and Use of Plant Genetic Resources 141

603 Evaluation UNDP / FAO Supported Project on
Higher Education in Agriculture 142

604 Biodiversity Conservation Prioritisation 143

605 Collaboration with ICRISAT 145

606 Gender Dimensions in Agrobiodiversity Management :
Srilanka and Maldives 146



Sub Programme Area 601

Farmers' Rights : From
Concept to Implementation

The concept of "Farmers' Rights" was
evolved by the International Commission
on Plant Genetic Resources of FAO for
stressing the need to recognise and re-
ward the contributions of farm families to
the conservation and enhancement of
agrobiodiversity. At the request ofFAO,
a detailed report was prepared on the
methods of implementing this concept at
the field level. The rights of farmers can
be grouped into two major categories -
those of individuals and those of commu-
nities. Individual farmers can seek plant
variety protection on the same lines as
breeders. Special procedures are how-
ever necessary where the recognition and
reward wi.ll have to go to entire commu-
nities.

The procedure suggested involves seek-
ing information from breeders on the
pedigrees of the new varieties, indicating
the parents which have contributed the
genetic traits critical to the success of the
new strain. Based on this information,
the approximate location of the donor
germplasm can be identified. The com-
munities responsible for identifying and
conserVing the concerned genetic mate-
rial can be rewarded from the Commu-
nity Gene Fund, to be established by
Governments under national plant vari-
ety protection and farmers' rights acts.
Provision for recognising and rewarding
farmers' contributions has been made in
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the draft Act prepared by M S S R F for
consideration by the Government of In-
dia.

Sub Programme Area 602

A Conceptual Framework
for Promoting Benefit
Sharing in the Area of Con-
servation and Use of Plant
Genetic Resources

The need for internationally agreed meth-
odologies for giving effect to the equity
provisions of the Convention on Biological
Diversity (CBD) is now widely recognised.
The issue of benefit sharing has received
considerable attention during the last 14
years.

Article 15 of CBD recognises that "States
have sovereign rights over their own bio-
logical resources". It also recognises "the
close and traditional dependence of many
indigenous and local communities embody-
ing traditional lifestyles on biological re-
sources, and the desirability of sharing
equitably benefits arising from the use of
traditional knowledge, innovations and
practices relevant to the conservation of
biological diversity and the sustainable
use of its components". Implementation
of the above provisions of CBD will re-
quire both material and information trans-
fer agreements within and among na-
tions, which incorporate provisions for
prior informed consent and equity in ben-
efit sharing between the primary con-
servers and those utilising their knowl-
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edge and material in plant breeding, ge-
netic engineering, pharmaceutical and
other biological enterprises. National
Access Legislation should therefore clearly
establish that obtaining samples of bio-
logical or genetic materials from areas
within national jurisdiction for purposes
of research, commercial or industrial ap-
plication is prohibited without Prior In-
formed Consent (PIC) and reaching
Mutually Agreed Terms (MTAs). No fur-
ther time _should be lost in ending the
present unethical situation where such
primary conservers live in poverty, while
those who utilise their knowledge and the
products of their in situ on-farm conser-
vation culture become prosperous. This
paper indicates several feasible ap-
proaches for sharing benefits with local
communities and for implementing the
equity provisions of CBD. It is gratifying
that several developing countries in South
America, Africa and Asia are in the
process of institutionalising benefit shar-
ing procedures in legal measures relating
to CBD. Experience in operating such
legislation will leag to the refinement of
benefit sharing procedures by the
beginning of the new millennium. This
will then provide the basis for the adop-
tion of an agreed protocol on benefit
sharing by the Conference of Parties to
CBD.

Sub Programme Area 603

Evaluation of UNDP I FAO
Supported Project on Higher
Education in Agriculture

An impact evaluation of UNDP/F AO sup-
port to the development of higher educa-

tion and agricultural research in the coun-
try was taken up by the Foundation.
Twenty-one institutions received UNDP
financial assistance in 28 subject matter
areas. Fifteen institutions received UNDP
assistance to develop one area of
specialization. Three others received
assistance in two areas, two in three
areas ana, one institution in four areas of
specializatiion.

The Impact Study has indicated that the
operation of the Advanced Centres after
the project period was encouraging. A
number of suggestions for sustaining the
project activities at a high level were
made.

The ICAR should take up the further
strengthening of the Advance Centres
during the Ninth Plan under the World
Bank funded National Agricultural Tech-
nology Project (NATP), which should in-
clude components of additional infrastruc-
ture, advanced training in areas of spe-
cialization and collaboration with centres
of excellence in other countries.

In future, a withdrawal strategy in rela-
tion to external funding should be built
into the project design, so that the long
term sustainability of the project is taken
into consideration at the very beginning.

The Advanced Centres could serve as
windows into the emerging trends in glo-
bal agricultural science, and help to mobi-
lise the tools of frontier science and tech-
nology for solving the field problems faced
by small and marginal farm families. They
should help to promote precision agricul-
ture leading simultaneously to an increase
in productivity and decrease in the cost
of production.
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The ICAR should be requested to allocate
Rs. 50 crores for these Centres as recom-
mended by the Dr. M.S. Swaminathan
Committee on the Agricultural Education
System.

These Centres should also take the
initiative in developing plans to raise funds
to ensure their sustainability. A
number of potential sources are indicated
below:

• Developing a sponsored research and
consultancy service

• Undertaking capacity building activi-
ties with the help of national and inter-
national donors

• Joint activities with International
. Agricultural Research Centres in the
region

• Development of training programmes
for scientists and technicians nationally
and, where opportune, for research staff
from abroad. These may be on a cost-
plus basis, funded either by thecoun-
try or countries concerned, or through
a bilateral donor contributing to a train-
ing programme, e.g., under TCDC. The
Centres which have already reached
this stage should bring out brbchures
indicating the programmes available and
circulate them to international funding
agencies like FAO.

The sustainability of these centres hinges
on measures taken by these institutions
in evolving adequate arrangements for
the following:

• Continuous monitoring of the quality
and relevance of the research pro-
grammes and evaluation of the scien-

Special Projects

~ists in these specialised Centres so
that their productivity remains at a
high level.

• Continuous upgrading of knowledge of
the teachers at the post-graduate Cen-
tres, through trainers' training pro-
grammes

• Making these Centres of excellence
conduits to solve field level problems
which have been defying solution in
spite of the repeated attempts by
grassroot level researchers

The ICAR/SAD should take the opportu-
nity to obtain the necessary funds from
the NATP, to be implemented during the
IX Plan .

In order to help these Centres to ensure
that their research, training and educa-
tion extension programmes attain high
levels of scientific excellence and social
relevance, it will be useful if ICAR sets up
a Frontier Science and Technology Com-
mittee, comprising the heads of all the
Advanced Centres and a few eminent
scientists from India. and abroad. The
scientists from abroad can convey their
suggestions through the electronic mail
system. A representativeofFAO may be
included in such a Committee.

Sub Programme Area 604

Biodiversity Conservation
Prioritisation

The Biodiversity Conservation Prioriti-
sation Project (BCPP) aims at promoting
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Table 6.1 : Activities of the 3 workshops

Date

No. of
Participants

Objectives

18 November 1996

13

Define criteria. Select sites
and working partners.
Finalise information
needs and criteria for
evaluation of the sites.

9 May 1997

9

Mid - phase evaluation
of the information
gathered and a trial on
the prioritisation
exercise.

14-15 November 1997

19

Evaluation of each site
and final prioritisation.
Finalisation of the
conservation
recommendations for each site.

participatory approaches for setting
biodiversity conservation priorities and
identifying priority sites, species and strat-
egies for biodiversity conservation in In-
dia. It also aims to develop site specific
biodiversity conservation plans for selected
priority sites in the country.

The Biodiversity Support Programme,
USA, has provided financial aid to sup-
port its activities.

The process of prioritising was done by a
working group in three workshops as seen'
in Table 6.1

The participants of Workshop I selected
some sites from an exhaustive list of 38
coastal sites mentioned in various litera-

ture for India.

The sites were initially graded on the
basis of the following 8 criteria :
a) Geomorphology

b) Ecological importance

c) Naturalness

d) Economic importance

e) Social imporlance

f) Scientific importance

g) International/national significance

h) Feasibility as a protected area

The ten final sites arrived at by this proc-
ess, were grouped under three headings
(Table 6.2) .

Deltas and Estuaries

B,hitarkanika

Coringa

Sunderbans

Kundapur

Malvan

.Table 6.2 : The ten chosen sites

Gulfs

Gulf of Kutch

Gulf of Mannar
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Lagoons

Chilika Lake

Pulicat Lake

Kaliveli Tank
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Table 6.3 : Prioritised list of the chosen sites

Priority

2

3

4

5

Deltas and Estuaries

Malvan

Bhitarkanika

Coringa

Sunderoans

Kundapur

Gulfs

Gulf of Kutch

Gulf of Mannar

Lagoons

Chiiika

Dulicat

Kaliveli

These sites were scored for habitat,
biodiversity, social, economic and threat
values in a plenary session.

Based on this exercise, the sites were
prioritised as shown in Table 6.3.

Sub Programme Area 605

Collaboration with
ICRISAT

The International Crops Research Insti-
tute for the Semi-Arid Tropics (ICRISAT)
is one of the major centres in the CGIAR
system of international agricultural re-
search (headquartered in Patancheru,
Andhra Pradesh, India). Since last year,
the Foundation has developed a large
collaborative programme with ICRISAT
in the area of information management in
digital format. Several products have been
jointly developed.

. The ICRISAT Web Site

The World Wide Web site of ICRISAT

(www.cgiar.org/icrisat) has been designed
by the Foundation and updated frequently.
This site is a comprehensive one, provid-
ing access to key ICRISAT publications
. and reports. Popular information, such as
cooking recipes, is also included. Statis-
tics of "hits" from the hosting company
showed that as of Dec. 97, ICRISAT web
site was among the most requested 10
sites on the service.

Diseases of Groundnut: a computer-based
training (CBT) module

Over the last 25 years, ICRISAT has
generated a very large base of informa-
tion on diseases of groundnut, which is
one of their mandated crops. To enable
junior extension officials to make use of
this information, ICRISAT's Training and
Fellowships Program and the Foundation
jointly developed aCBT which was de-
signed using the Multimedia Tool Book,
an application software package. The CBT
module contains many photos/ diagtaM'S
of high quality, video clips and text pre-
pared by senior experts ofICRISAT. Mod-
ules of questions, presented in an interac-
tive format, are included to test the ex-
tent of learning.
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The CBT module was released in Nov. '97
during the 25th Anniversary celebrations
of ICRISAT.

This is /CR/SAT: a multimedia CD-ROM
for visitors

This product was developed in collabora-
tion with the Public Awareness Unit of
ICRISAT and was released during the
25th Anniversary meetings (Nov. '97). The
CD contains information on various pro-
grammes and projects of ICRISAT and
Includes texts/ photos and video clips. A
video (12 mins; VHS; English) was also
prepared on the same topic.

This collaboration with ICRISAT is con-
tinuing with new areas being included.

Sub Programme Area 606

Gender Dimensions in
Agrobiodiversity Manage-
ment : Sri Lanka and
Maldives

The mangement of biodiversity, particu-
larly agro-biodiversity, by community par-
ticipation should explicity integrate women
as partners. There are a few ongoing
efforts to include women in community-
based biodiversity management. The Foun-
dation in the year 1997 undertook a study
on "Gender Dimensions in Biodiversity
Management: India" with the support of
FAO-RAP. Ongoing projects of the Foun-
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dation were reviewed for this study. As a
continuation, the Foundation has been
given an opportunity to prepare a docu-
ment on agrobiodiversity management in
Sri Lanka and Maldives. Dr. Virendra
Kumar and Dr. Hemal Kanvinde were the
consultants. These studies focus on Sri
Lanka and Maldives, with a major empha-
sis on gender specific agro/biodiversity
knowledge, practice and constraints and
potentials for community-based agro-
biodiversity management with equitable
participation of women and men.

The case studies to be prepared had the
following terms of reference :

• An overview of the importance ofgen-
der dimensions in agro-biodiversity
management as well as the ongoing
community-based activities, with illus-
trations

• Gender roles and women's contribu-
tion in the community-based agro-
biodiversity mangement

• Situation review of both professional
and field level women in agro-
biodiversity programme

• Synthesis of lessons learnt through this
study along with recommendations to
strengthen gender dimensions in com-
munity-based biodiversity management
programmes at the national and inter-
national levels

The details of the studies are reported
under SPA 202 in this Report.
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Presentation in Conferences I Sym-
posia

Balaji, V. 1997. "Data requirements for a
benefit sharing system". Workshop on
Biotechnology and Commerce. UNIDO
and PCARRD, Davao City, the Philip-
pines. 9-12 July.

Balaji, V. 1998. Convenor, Session on Man-
/ agement of Coastal Biodiversity. NGO
J v' Forum at the General Assembly of the

Global Environment Facility. New
Delhi. 1 - 3 April.

Balaji, V. 1998. "Niches in internet com-
merce and multimedia services". 7th
Annual Meeting of the Asian Media In-
formation and Communication Centre
(AMIC), Bangkok, 12 - 13 May.

Balaji, V. 1998. "Impact of modern infor-
mation technology in rural areas of In-
dia" invited talk at the Technology Of-
fer Programme IV, Department of
Atomic Energy, Mumbai, 6 June.

Balakrishna, P. 1997. Implementing provi-
sions of the convention on biological
diversity - ways forward. 3rd Subsidi-
ary Body on Technical and Technologi-
cal Advice to the Convention on Bio-
logical Diversity Meeting, Montreal,
Canada. 1- 5 September.

Balakrishna, P. 1997. Wild rice, Porteresia
coarctata : a possible candidate for salt
tolerance engineering, Cornell Univer-
sity, USA. 7 September.

Balakrishna, P.1997. Resource Person, Na-
tional Level Training Programme for
Plant Breeders, Tamilnadu Agricultural
University, Coimbatore, 17 December.

Balakrishna, P. 1997.In situ Conservation:
implementation of Article 8 of CBD.
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Nair, Sudha. 1998. Biotechnology: lab to
land. International Session - LEAD
Programme, New Delhi. January 27-7
February.

Nair, Sudha. 1998.Appropriate technolgies
for sustainable development : a case
study on biovillage programme. Inter.
national session of the LEAD Pro-
gramme, Harare. April 29 - 10 May.

Parida, A. 1998. Biotechnology as a means
of economic empowerment. Forum on
Poverty related Core Data Need for
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Parida, A 1998.Biosafety issues in the pro-
motion ofbiotechnology products in the
Asia-Pacific region. National Seminar
on Biotechnology for Dryland Agricul-
ture. Hyderabad. 15-18 July.

Rao, C.8., P. Eganathan, Ajith Anand, R
Latha and P. Balakrishna. 1998. Ap-
plication of biotechnology and classic-
al breeding methods in the genetic enh-
ancement of mangroves. International
Symposium on Mangrove Ecology and
Biology. Safat, Kuwait. 25 -27 April.

Ravishankar, T. 1997.Mangrove forest sur-
vival and its relation to water regime.
Workshop on Coastal Hydrology Devel-
opment Capabilities for Hydrological
Studies. National Institute of Hydrol-
ogy, Kakinada. 22 - 24 September

Ravishankar, T. 1998. Community based
participatory mangrove conservation
and management. Workshop on Sus-
tainable Environment Protection. BAIF
Development Research Foundation,
Pune. 28 - 30 January.

Ravishankar, T. 1998.Ethnobotanical diver-
sity : means of harnessing it for ben-
efit sharing. National Seminar on the
Conservation of Eastern Ghats. Organ-
ised by EPTRI, Hyderabad. 24 - 26
March.

Samuel, S. Raja, 1997. Delineation of new
model. National Symposium on Wel-
fare State in a Liberalised Economy.
Satyamuthi Centre for Democratic
Studies, Chennai. September 26 - 27.

Selvam, V. and KK Ravichandran, 1998.
Restoration of degraded mangrove
wetlands : a case study of the Picha-
varam mangroves. International Sym-
posium on Mangrove Ecology and Bi-
ology, Kuwait. 25 - 27 April.
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Selvam, V. 1998. Coastal environment andV

pollution. National Seminar on Marine
Pollution Organised by the Coast
Guard Chennai. 5 June.

Shanmugavelan, Murali. 1997.The Need for
value based development in the new
economic world order. International
Workshop for Participatory Communi-
cation and Sustainable Development.
Kathmandu, 17 - 23 November.

Sharma, S.D., Smita Tripaty, Pratima
Gurung, S. Swain, S. S. Choudhury and
G.C.Mahapatra. 1997. Documentation
of medicinal plants used in the tribal
system ofmedicine in Orissa. National
Conference on Healthcare and Devel-
opment of Herbal Medicines. Indira
Gandhi Agricultural University,
Raipur, Madhya Pradesh. 29 - 30 Au-
gust.

Soundararadjane, S. 1997. Organisation of
Small farmers business in Pondicherry.
National Workshop on Agricultural
Marketing, Chennai, 16 - 19 Septem-
ber.

Soundararadjane, S., SV.Santhy, R Raja-
sekara Pandy, KT.Kalaiselvi and R
S. S. Hopper. 1997. Institutional
facilita-tors for sustaining mushroom
production for the landless women.
National Conference on Mushrooms.
Solan, Himachal Pradesh. 10 - 12 Sep-
tember.

Soundarardjane, S., AR Thiy"agarajan and
RS.S.Hopper.1997. Feed security for
dairying through biodiversity. IFOAM-
ASIA Workshop on Food Security,
Bangalore. 10 - 12 December.

Soundarardjane, S., and R.S.S.Hopper.
1997. Forging social contracts : corpo-
rate tie-ups with Farm families.
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IFOAM-ASIA Workshop on Food Se-
curity , Bangalore, 10 - 12 December.

Stanley, v.A. 1997. Experimental defluo-
ridation of drinking water by tradi-
tional treatment process using seeds
of drumstick (Moringa oleifera) . In-
ternational Workshop of Fluorosis and
Defluoridation, Addis Ababa, Ethiopia.
19 - 22 November.

Subashini, H.D. 1997. Constituents of sew-
age and environmental impact of sew-
age disposal. Training Programme on
NGOs Role in Dealing with Municipal
Waste. Environmental Training Insti-
tute (ETI) and TNPCB,Chennai. 4 July.

Subashini, H.D. and K. Natarajan. 1997.
Enzymes and phytohormones in some
ectomycorrhizal fungi. International
Conference on Mycorrhizas in Sustain-
able Tropical Agriculture and Forest
Ecosystems. Bogor, Indonesia. 26 - 30
October ..

Subbiah, V.R 1998. Farmers' rights infor-
mation service (Multimedia Database).
International Conference on Medicinal
Plants. Bangalore. 16 - 19 February

Swaminathan, Mina. 1997.People's partici-
pation in child care services, Interna-
tional Conference on Non-Formal Edu-
cation. Mother-Child Foundation. Is-
tanbul. 22 - 23 May.

Swaminathan, Mina, 1998. Models of serv-
ice delivery. International Course in
ECCE. Averoes Institute, Amsterdam.
15 - 16 January.

Swaminathan, Mina, 1998. Accreditation
and licensing of early childhood care
services. National Consultation and
Education meet on Streamlining Early
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Chilhood Education Services. New
Delhi. 26 - 27 March.

Swaminathan, Mina, 1998. Maternity and
child care code.PolicyCommittee meet-
ing of the National FORCES. New
Delhi. 17 - 18April.

Swaminathan, M.S., and P. Balakrishna.
1998. Frameworke for promoting ben-
efit sharing in the area of conservation
and use of plant genetic resources.
National Level Consultation on Devel-
opment of Protocols for Access to
Biodiversity and Consequent Benefit-
sharing. Indian Institute of Manage-
ment, Ahmedabad. 10 - 12 April.

Participation in Training
Programmes I Workshops

Balaji, V. 1998. International Workshop on
Globalisation, SCOPE/ICSU, Paris, 15
- 17April.

Balakrishna, P. 1997. Global Biodiversity
Forum Meeting, Montreal, Canada, 29
- 31 August.

Balakrishna, P. 1998. 4th Conference of the
Parties to the Convention of Biological
Diversity (CBD), Bratislava, Slovakia,
3 -15 May.

Balasubramanian, K. 1997. Conference on
Multiple Resource and Land use Plan-
ning in Biosphere Reserve and Simi-
lar Managed Areas as Subject for Eco-
development. Conducted by South -
South Co-operation on Environmen-
tally Sound Socio - Economic Develop-
ment in the Humid Tropics, Kunming,
China. 8 - 13 December.

Balasubramanian, K. 1997. Round Table
Discussion for Asia Development Re-
search Forum, IDRC. Bangkok. 26 - 27
September.
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Balasubramanian, K.Discussion on Doubly
Green Revolution. CIRAD, Mont
Pellier, France. 8 -9 September.

Banumathy, S. and A. Alagesan. Workshop
cum Group Meeting on Crop Resource
Management Network (CRMNET).
DRRI & ICAR. Hyderabad. 7 - 9 Janu-
ary.

Dhanapal, D. 1997. Gender Analysis for
Gender Planning : Socio-economic and
Gender Analysis (SEAGA), a training
programme. FAO-RAP, Bangkok. 30 -
31 October.

Geetha Rani, M. 1998. Socio-economic and
Gender Analysis, training Programme.
FAO-FARM Program. Bangkok. 16-27.
March.

Geetha Rani, M. 1998. National Agricul-
ture Technology Project (NATP) : re-
gional co-operators interaction meet-
ing on PGR exploration and collection
activities. 12 May. Thrissur.

Hopper, RS.s. 1997. Workshop on Doubly
Green Revolution, CIRAD.Montpellier.
France. 7-10 September.

Hopper, RS.S. 1997. Workshop on Capac-
ity 2000 plus Competency based Com-
munity Skills Development, Wind-
hoek, Namibia. 23- 25 September.

Hopper, RS.s. 1998. Travelling seminar
on promoting regional cooperation
through the environment, Delhi,
Varanasi and Pakistan~ United States
Information Service (USIS), Delhi. 15
- 22 May.

Hopper, RS.s. 1998. Global Environment
Issues. (International Visitor to the
United States of America). The United
States Information Service (USIS). 25
June - 16 July.

154

John Joseph, S. 1998. Biodiversity Conser-
vation Prioritisation Project (BCPP)
National workshop and steering com-
mittee meeting. World Wide Fund
for Nature-India, New Delhi, 4 - 6
February.

John Joseph, S. 1998. Final Workshop on
Biodiversity Conservation Prioritisa-
tion Project, World Wide Fund for Na-
ture-India, New Delhi. 28-30 April.

Nair, Sudha. 1997. Second meeting of the
Forum on Poverty related Core Data
sets / Identification for the Asia Pacific
Region, USRA / UNDP, Bangkok. 15 -
22 November.

Parida, A. 1997.The 63rd Open-ended Adhoc
Group on Biosafety. (Convention on
Biological Diversity). Montreal. 15-22
October.

Ravishankar, T. and N. Srinivasa Rao. 1997.
Workshop on strategy planning for post 1t
harvest fisheries. Organised by The Bay ._
of Bengal Programme. Kakinada. 29 - .
30 December. .....

Ravishankar, T. Workshop on Strategy
Planning for Post-harvest Fisheries in
Andhra Pradesh. Organised by Govt.
ofAndhra Pradesh and DFID Post Har-
vest Fisheries Project, ODA / BOBP,
Kakinada. 29 - 30 December.

Srinivasa Rao, N., B. Manikya Rao and
M.M. Jeelani. 1998. Workshop on post
harvest Fisheries in Artisanal Sector :
the experiences of DFID post harvest
fisheries project and future prospects.
Organised by Bay of Bengal Pro-
gramme, Hyderabad. Andhra Pradesh.
16 April.

Stanley, V.A. 1997. The II International
Workshop of Hazardous Waste Man-



agement, Organised by Basel Institute
of Technology, Switzerland. 1- 18 Sep-
tember.

AwardslHonours

Parida, A. 1998., Elected as Fellow of the
National Academy of Sciences, India.

Swaminathan, M.s. 1997. V. Gangadharan
Award for outstanding contributions to
national development.

Swaminathan, M.S..1998. B.P. Pal Memo-
rial Award of the Indian Science Con-
gress Association.

Swaminathan, M.S. 1998. Henry Shaw
Medal awarded by Board of Trustees
of the Missouri Botanical Garden in
consideration of important service to
humanity through emphasis on
sustain ability in agriculture, USA.

CD-ROMs and Web Sites

Diseases of Groundnut : a CBT module on
CD - ROM. designed by the Informatics
Centre, MSSRF in collaboration with
ICRISAT. November 1997.

This is ICRISAT : a multimedia CD -ROM
designed by the Informatics Centre,
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MSSRF in collaboration with ICRISAT.
November 1997.

Asian Ecotechnology Information Service
designed by the Informatics Centre,
MSSRF. November 1997; April 1998.
(www.mssrf.org/aeis)

F,armers' Rights Information Service
(FRIS) designed by the Informatics
Centre, MSSRF. February 1998.
(www.mssrf.org.sg/webfris)

Videos

Development of 0-3 yrs child. 4 mins, Dis-
cussion starters I Video spot. 1997.
Low-Cost No-Cost materials in child
education - part IV. Video film on the
use of indigenous play materials for
learning of young children. 15 mins.
1997.

Thayum Seyum. Audio cassette of songs on
the theme' Development'. of 0-3 yrs
children. 1997.

Kulavai '97. A profile of women stage art-
ists ofTamilnadu. Video-film. 135mins.
1997.

Who will save the Gulf of Mannar? 20 /.
mins. 1998. VU
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Mr. R. M. Lala, Mumbai

Governing Body

Prof. M.S. Swaminathan, President
H,Rathna Nagar
Teynampet
Chemwi

Mr. G. Venkataramani, Secretary
THE HINDU
Kasthuri Buildings
Chennai

Dr. A. Sankaram, (Past Secretary)
Riverside
California
USA

Ms. Mina Swaminathan, Chennai

Ms. Anuradha J. Desai, Pune

Dr. V. K. Ramachandran, Mumbai

Dr. Ms. Soumya Swaminathan, Chennai

Dr. Ms. Usha Barwale Zehr, Aurangabad

Dr. Chitra Viji, Treasurer
Poes Garden
Chennai

Mr. A.M. Mahmood Hussain
Forestry Expert
Neelangarai
Chemwi

Dr. Abdul Karim
Vice-Chancellor
Tamil Nadu Agricultural University
Coimbatore

Dr. S. Shanmugasundaram
Vice-ChQ/I,cellor
Tamil Nadu Veterinary & Animal Sciences University
Chennai
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Mr. S.S. Rajasekhar
"River View"
/(otturpuram
Chemwi

Prof. Kunthala J ayaraman
Dean of Technology
Anna University
Chennai

Dr .K.Alagarswamy
Fonner Director
Central Institute for Brackish Water Aquaculture
Chennai

Prof. T.N. Ananthakrishnan
Former Director
Entomology Research Institute
Chennai

Auditors

M/S.Brahmayya & Company

Research Council of CRSARD

Prof.M.s.Swaminathan, Chairman

Dr.M.Anandakrishnan
Vice-Chairman
Tamil Nadu State Council for Higher Education
Chennai

Dr.S.Shanmugasundaram
Vice-Chancellor
Tamil Nadu Veterinary & Animal Sciences University
Chennai

Dr.Abdul Karim
\lice-Chancellor
Tamil Nadu Agricultural University
Coimbatore

Dr.K.Alagarswamy
Former Director
Central Institute for Brackish Water Aquaculture
Chennai

About the Foundation

Dr.T.N.Ananthakrishnan
Former Director
Entomology Research Institute
Che/!/wi

Mr.A.M.Mahmood Husain, IFS (Retd.)
Forestry Expert
Chennai

Dr.Parvathi Menon
The Frontline
Bango lore

Dr.S.Jayaraj
ICAR National Professor
Tamil Nadu Agricultural University
Madurai

Project AdvisorylManagement
Committees

Management Committee for the project
"Coastal Wetlands: Mangrove Conserva-
tion and Management"

Prof. M.s. Swaminathan
(Chairman)

Mr. Vinod Vaish
Special Secretary
Union Ministry of Environment and Forests

Mr. Alan Ferguson
Project Director
India-Canada Environment Facility (ICEF)

Ms. Jaya Chatterji
Project Director
ICEF

Ms. Linda Collette
First Secretary
Canadian High Commission, New Delhi
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Secretaries to State Governments

Mr. KK Bagchi
. Secretary, Forests and Environment Department
Government of West Bengal
Calcutta

Mr. K.S. Sripathy
Secretary
Department of Forests and Environment
Government of Tamil Nadu
Chennai .

Dr. C.S. Rangachari
Principal Secretary
Environment, Forests and Science & Technology
Department
Government of Andhra Pradesh
Hyderabad

Mr. S. Rath
Commissioner cum Secretary
Orissa Forest Department
Government of Orissa
Bhuvaneshwar

PCCFs

Mr. S.D.Mukerjee
Principal Chief Conservator of Forests
Government of Andhra Pradesh
Hyderabad

Mr. V.R. Chitrapu
Principal Chief Conservator of Forests
Government of Tamil Nadu
Chennai.

Mr. S.K. Patnaik
Chief Conservator of Forests (Wildlife)
Government of Orissa
Bhuvaneswar

Mr. G.S. Mondal
Principal Chief Conservator of Forests
\Vest Bengal
Calcutta
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Others

Dr. Brij Gopal
School of Environmental Sciences
Jawaharlal Nehru. University
New Delhi

Mr.R.Rajamani
Member, Social Audit Panel
(Ministr,Y of Environment & Forests)
Hydembad

Mr. S.S. Ramachandra Raja
Wildlife Associati.on of Ramnad District (& Trustee,
WWF)
Rajapalayam

Mr. Hans Raj Verma
Director of Fisheries
Tamil Nodu
ChelUwi

Prof. A. Mohanakrishnan
Chairman
Cauvery Technical Cell
ChelUwi

Dr. A.G. Untawale
Deputy Director
National Institute of Oceanography
Goa

Mr, N. Sankaramurthy
Project Director
MSSRF (Member-Secretary)

Technical Advisory Committee for the
Project "Children on the Agenda"

Ms. Andal Damodaran
Hon. General Secretary
Indian Council for Child Welfare
Chennai

Dr. Rajammal P. Devadas
Chancellor
Avinashilingam Institute for Home Science and
Higher Learning for Women (Deemed University)
Coimbatore



Dr. Radha Paul
Director
World Vision
Chenlwi

Director
Social Welfare
Government of Tamil Nadu
Chennai

Ms. L. S. Saraswati
Educational Consultant
Chennai

Ms. E,V. Shantha
Freelance Consultant
Chennai

Ms. Mina Swaminathan
Hon. Project Director
ACCESS
MSSRF
Chennai

Technical Advisory Committee for the
Project "Operation Resource Support"

Dr. L.S. Saraswati
Educational Consultant
Chennai

Ms. E.V. Shanta
Freelance Consultant
Chenlwi

UNICEF
Southern Region Representative
Chemtai

Mr. Jnani
Communicator
Chennai

Dr. K Shanmugavelayutham
Convenor, TN-FORCES

Director of Social Welfare
Government of Tamil Nadlt
Chennai
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About the Foundation

Ms. Mina Swaminathan
Honorary Director
Project ACCESS
MSSRF, Chemtai

Steering Committee lor the UNDP-GEF/
GOl Project "Strengthening the Manage-
ment of the Gulf of Mannar Biosphere
Reserve"

Prof. M.S. Swaminathan (Chairman)

Union Government

Mr. Vinod Vaish
Special Secretary
Union Ministry of Environment and Forests

Ms. Amarjit Ahuja
Joint Secretary
Union Ministry of Environment and Forests

Mr. Gajendra Haldea
Joint Secretary
Department of Economic Affairs
Ministry of Finance

Cmdr. KV. Subrahmanyam
Commander (Eastern Region)
Coast Guard

UNDP/GEF

Dr. Pradeep Monga
GEF Coordinator
UNDP
New Delhi

Secretaries to Government of Tamil
Nadu

KS. Sripathy
Secretary
Department of Environment &- Forests
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Mr. Mohan Verghese Chunkath
Secretary
Department of Animal Husbandry and Fisheries

Mr. N. Athimoolam
Secretary
Department of Agriculture

Mr. Rajarathinam
Secretary
Department of Information & Tourism

Ms. Lakshmi Pranesh
Secretary
Department of Social Welfare

Tamil Nadu Forest Department

Mr. V.R Chitrapu
Principal Chief Conservator of Forests

Mr. RP.S. Katwal
Chief Wild Life Warden

Mr. T.S. Srinivasa Murthy
Conservator of Forests
Wild Life (SR)

Mr. Ashok Upreti
Wild Life Warden, Gulf of Mannar Marine BR
RamQ.lwthapu.rmn

Others

Mr. N.R Krishnan
Former Secretary
Union Ministry of Environment & Forests

Dr. M. Devaraj
Director
CMFRI, Cochin

Mr. B. Anand
District Collector
Rama/wthapuram

Mr. M. Malik Feroze lilian
District Collector
Tuticorin

Mr. S.S. Ramachandra Raja
Trustee - WWF India
Rajapalayam

Mr. Sivalingam
President
Tamaraikulam Panchayat

Mr. Mohammed Salik
President
Vedalai Panchayat

Mr. M.J. Rao
National Project Coordinator
MSSRF

Dr. V. Balaji
National Project Director
MSSRF (Member-Secretary)

Programme Advisory Committee for
Smt. Uttara Devi Chair / Resource
Center for Gender & Development'

Dr. K. Kanungo
Fonner Vice-Chancellor
Orissa University of Agriculture & Technology
Bhubaneswar

Dr. Suma Chitnis
Director
J.N. Tata Endownment
Mumbai

Dr. Lakshmi Krishnamurthy
Director
"Alarippu"
New Delhi

Dr. Leela Gulathi
Associate Fellow
Center for Development Studies
Thiruvana/ltha]Juram
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Dr. V.B. Athreya
Professor
Indian Institute of Technology
Chennai

Dr. Radha Paul
National Director
World Vision of India
ChelL/wi

Institutional Biosafety and Bioethics
Committee

Prof. M. S. Swaminathan (Chairman)
MSSRF

Dr. Jeffery MeNelley
Chief Scientist
WCN

Dr. S.L. Govindwar
Representative of DBT

Dr. Sudha Nair
MSSRF

Dr. P. Balakrishna
MSSRF

Dr. Ajay Parida
MSSRF (Member-Secretary)

Project Management Committee for DBT
Programme Support for Bioprospecting,
Genetic Enhancement and Biomonitoring

Prof. Bharat B. Chattoo (Chairman)
MS University
Baroda

Prof. K. Veluthambi
Madurai Kamaraj University
Madurai

Dr. G. Suresh
SPIC Science Foundation
Chennai

About the Foundation

Dr. M. Balasubramanian
Advisor
Department of Biotehnology

Dr. Renu Swarup
Principal Scientific Officer
Department of Biotechnology

Mr. J. B. Sinha
Joint Accounts Officer
Department of Biotechnology

Dr. P. Balakrishna
MSSRF

Dr. Sudha Nair
MSSRF

Dr. Ajay Parida
MSSRF (Member-Secretary)

Pogramme Management Committee for
Department of Atomic Energy Support
for Nuclear and Biotechnological Tools
in Coastal Systems Research

Prof. M.S. Swaminathan (Chairman)
MSSRF

Ms. Sudha Bhave
Joint Secretary
Department of Atomic Energy
Mumbai

Prof. P. C. Kesavan
Director
Biosciences Group
Bhaba Atomic Research Centre

Dr. S. S. Sood
Director
Radioisotope Group
Bhaba Atomic Research Centre

Dr. P.S. Rao
Head, Nuclear Agriculture & Biotech. Division
Bhaba Atomic Research Centre
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Dr. Sudha Nair
MSSRF

Dr. K. Balasubramanian
MSSRF

Dr. Ajay Parida
MSSRF (Member-Secretary)

Biovillage Project Advisory Committee

Mr. V.V. Bhat (Chairman)
Development Comm.issioner of Pondicherry

Mr. M. Mathur
Joint Adviser & National Project Director
Planning Commission
New Delhi

UNDP

Dr. Neils Maagaard
Deputy Resident Representative
UNDP, New Delhi

Mr. B. Radhakrishnan
Programme Officer
UNDP, New Delhi

Union Government

Dr. S. Natesh
Principal Scientific Officer
Depa.rtment of Biotechnology

Mr. Madan Mohan
Under Secretary
Ministry of Rural Development

Mr. Ani! Mainra
Deputy Secretory
Ministry of Environment & Forests

State Government

Mr. N. Rajasekaran
Secretary (Revenue)-cum-Collector
GOlJernment of Pondicherry
Pondicherry

Mr. S. Hemachandran
Project Director
DRDA, Pondicherry

Dr. J.K. Ray
Under Secretary (Agriwlture)
Chief Secretariat, Pondicherry

Mr. N. Kaliaperumal
Under Secretary (AH & P)
Chief Secretariat, Pondicherry

Mr. M. Bhaskaran
Director of Agriculture
Pondicherry

Dr. T.B. Seetharaman
Director of Animal Husbandry
Pondicherry

Mr. K. Manchunathan
Director of Fisheries, Pondicherry

Others

Ms. Rekha Kochar
Programme Officer
FAa, New Delhi

Dr. R.P. Singh
Director
National Institute of Rural Development
Hyderabad

Mr. S. Rama Murthy
Principal
grishi Vigyan Kendra, Pandicherry

Mr. A. Alphonse
General manager
District Industries Centre, Pondicherry
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Ms. Devi Mathews
1\rfanaging Director
Pondicherr)' Corporation for Development of Women
Pondicherr.y

Mr. B. Kumar
Managing Director
PASIC, Pondicherr)'

Mr. G. Manoharan
Managing Director
PAPSCD, Pondicherr)'

Mr. K Sukumar
The Manager
NABARD
Pondicherr)'

About the Foundation

Mr. K Sadagopan
Regional manager
Indian Bank
Pondicherr)'

Mr. Vaikunth Naik
Manager
State Bank, ADB Branch
Pondicherr)'

Dr. KN.N.S. Nair
Advisor, Biovillage Project
MSSRF
Pondicherr)'

Dr. R.S.S.Hopper
National Project Coordinator
MSSRF (Member-Secretary)
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The Foundation Staff

Prof. M.S. Swaminathan
Chairman
UNESCO . Cousteau Chair in Ecotechnology

Administrative and Support Services

Mr. C.K Ramachandran
Director- Finance & Donor Relations

Ms. Sudha Umapathy
Manager - Personnel & Administration

Mr. N. Parasuraman
Manager . Estate

Mr. R. Venkataramanan
Manager . Accounts

Ms. V. Sridevi
Executive Secretary

Ms. D. Rukmani
Assistant Manager - Purchase

Mr. S. Karthikeyan
Assistant Manager - Accounts

Ms. R. Malathy
Senior Secretary

Ms. T. Vijayasulochana
Senior Administrative Assistant

Ms. G. Padmavathy
Receptionist cum telephone operator

Programme Area 100 : Coastal
Systems Research

Coastal Wetlands Project

Mr. S. Sankaramurthy
Project Director

* Left during the year
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Dr. L.R.A. Narayan
Distinguished Fellow

Mr. K Johnson
Project Officer

Dr. R. Krishnamoorthy *
Remote Sensing Specialist

Ms. L. Gnanappazham
Senior Scientist/Cartographer

Ms. Ruchi Bhandari *
Programme Coordinator (Gender)

Dr.V. Selvam
Project Coordinator, Tamil Nadu

Mr. KK Ravichandran
Site Manager, Pichavaram

Dr. R. Somasundaram
Site Manager, Muthupet

Dr. T. Ravishankar
Project Coordinator, Andhra Pradesh

Dr. R. Ramasubramanian
Site Manager, Kakinada

Mr. D. Ramakrishna
H)'dro ~ogist, Kakinada

Dr. Dorai Sridhar
Site Manager, Machilipatnam

Dr. Gowri Shankar Padhi *
Project Coordinator, Orissa

Mr. Prafulla Kumar Mishra
Project Coordinator, Orissa

Mr. Saroj Kumar Pradhan
Site Manager, Mahanadi

Mr. Ramesh Babu
Training Coordinator



Mr. A. Mohan Doss
Community Coordinator

Dr. P. Thamizholi
Social Worker, Muthupet

Mr. KG. Mani
Agronomist, Pichavaram

Mr. N.R. Babu *
Agronomist, Muthupet

Mr. Maqbool Mohidin Jeelani
Agronomist, Kakinada

Mr. R. Adhinarayanan*
Agronomist, Machilipatnam

Mr. Subodh Ranjan Das*
Agronomist, Bhitarkanika

Mr. Siba Sankar Mahapatra
Agronomist, Mahanadi

Mr. Y. Ansary
Agronomist, Muthupet

Dr. B. Subramaniam*
Social Worker, Pichavaram

Mr. J. Raju
Social Worker, Muthupet

Mr. Nune Srinivasa Rao
Social Worker, Kakinada

Mr. Billa Manikya Rao
Social Worker, Machilipatnam

Mr. Satya Shree Nayak
Social Worker, Bhitarkanika

Mr. Mihir Kumar Jena
Social Worker, Mahanadi

Mr. K Anbalagan
Social Worker, Muthupet

* Left during the year

The Foundation Staff

Mr. V. M. Karunagaran
Research Fellow, Muthupet

Mr. K G. Krishnan
Accounts' Assistant

Mr. B. Senthil Kumar
Technical Assistant

Mr. H. Fakir *
Office Assistant

Mr. M.V. Gopakumar*
Database Assistant

Ms. H. Latha
Accounts Assistant

Ms. Sahide Abibanu Begum
Technical Assistant

Mr. T.E. Krishnan
Driver

Gulf of Marmar Biodiversity Conserva-
tion project

Mr. M. Jagannadha Rao, IFS
Project Coordinator

Ms. M. Navamuniyammal
Project Associate

Mr. T; Shunmugaraj *
Project Associate

Mr. P. V. David
Project Assistant

Mr. K Arunjunai Rajan
Junior Research Fellow

Mr. G. Prabhakaran
Technical Assistant

Mr. S. Muthusubramaniam*
Secretarial Assistant
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Ms. Vijayalakshmi Rajagopalan
Chemwi

Molecu.lar Mapping and Genetic En-
hancement

Annual Report 1997-98

Consultants

Prof. Graeme Kelleher
Australia

Dr. Jeffrey F. Griffin
USA

Dr. Rajeswari Anand
USA

Ms. Jennifer Nichol
New Delhi

,
Programme Area 200
and Biotechnology

Dr. Ajay Kumar Parida
Senior Scientist

Dr. Nivedita Ram *
Senior Scientist

Mr. P. Senthil Kumar
Research Associate

Mr. M. Parani
Senior Research Fellow

Ms. M. Lakshmi
Senior Research Fellow

Mr. K.M. Kadirvelu
Technical Assistant

Mr. S. Purushothaman
Technical Assistant

* Left during the year

Biodiversity

Biomonitoring

Dr. Sudha Nair
Senior Scientist

Dr. G.N. Hariharan
Senior Scientist

Mr. N. Mathan *
Senior Research Fellow

Mr. P. Loganathan
Senior Research Fellow

Mr. U. Rajendra Udayar
Junior Research Fellow

Ms. R. Sunitha
Junior Research Fellow

Mr. R. Arul Prakash *
Junior Research Fellow

Mr. K. Ravikannan
Technical Assistant

Bioprospecting, Biopartnership and
Micropropagation

Dr. P. Balakrishna
Senior Scientist

Dr. M.s.S. Mohan
Senior Scientist

Mr. C. Srinivasa Rao
Senior Research Fellow • CSIR

Mr. Ajith Anand
Senior Research Fellow . CSIR

Ms. R. Latha
Research Fellow . UGC

Ms. R. Radha
Senior Research Fellow - CSIR
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Mr. P. Eganathan
Junior Research Fellow

Mr. M.M. Saravanan
Technical Assistant

Mr. R. Sunil Kumar
Technical Assistant

Ms. S. Dhenuka **
Research Fellow

Ms. R. Anuradha **
Research Fellow

Community Biodiversity Programme
and Technical Resource Centre

Mr. S. John Joseph
B.P.Pal National Environment Fellow and
Project Leader

Prof. V. Arunachalam
Project Leader (Participatory Plant Breeding)

Ms. M. Geetha Rani
Gene Bank Manager

Mr. A. Balasubramanian
Consultant

Mr. B. N. N. Chowdary
Consultant

Community Agrobiodiversity Conserva-
tion Centre, Kalpetta, Kerala

Dr. N. Anil Kumar
Project Leader

Dr. C. Ani! Kumar '"
Post Doctoral Fellow

* Left during the. year
*'k Non stipendiary

The Foundation Staff

Mr. KF. Thomas
Farm Manager

Ms. Elsy Mathew
Training Assistant

Mr. T. Manoj Kumar
Training Assistant

Agrobiodiversity Programme (Orissa)

Dr. S.D. Sharma
Distinguished Fellow and Project Leader

Dr. Smita Tripathy *
Research Associate

Ms. Pratima Gurung *
Research Associate

Mr. Saujanendra Swain
Resea,rch Associate

Mr. Susantha Sekhar Chaudhury
Research Associate

Mr. Manoj Kumar Nayak
Junior Research Fellow

Mr. Gopal Chandra Mahapatra
Herbarium Technician

B R Barwale Chair for Biodiversity
Conservation

Prof. R.J. Ranjit Daniels
B R Barwale Chair

Dr. Ouseph Alphonse
Senior Fellow

Ms. G. Anuradha
Project Associate
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......Lett during the year

@ On deputation from Central Institute of Fresh Water Aquaculture, Bhubaneshwar

Ms. Latha Nagarajan
Project Associate

Mr. V. Amalan Stanley
Project Coordinator

Mr. N. Sivakumar
Project Associate

Ms. N. Brindha *
Project Associate

Mr. M. Nageswaran
Project Associate

Mr. M. Ganesan
Project Associate

Ms. A. Shaleesha
Project Associate

Ms. A.P. Jayabharathi
Project Associate

Mr. A. Gopalakrishnan
Prr!;ect Associate

Ms. R. Mahalakshmi
Project Associate

Ms. Shilpa Patel
Project Associate

Mr. C. Thilagar
Project Assistant

Mr. S. Arivukarasu
Project (Systems) Assistant

Mr. A. Vedamoorthy
Project Assistant

Ms. R. Rengalakshmi
Project Associate

Mr. M.S. Kuberaraj
Research Assistant

Mr. Keshav Hegde *
Research Assistant

Programme Area 300
Ecotechnology and Sustainable
Agriculture

Dr. K. Balasubramanian
Director

Mr. Jyotiranjan Mohanty
Research Associate, Orissa

Mr. M.V. Ravikumar
Research Assistant

Dr. Hrudayanath Thatoi *
Jt.eseu.rch Associate, Orissa

Dr. L.N. AehaIjyo *
Project Coordinator, Orissa

Mr. Jamini Kant Biswal *
Field Assistant, Orissa
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l"fr. Nirakar Behera *
field Assistant, Orissa

Mr. R. Aengals *
Technical A.~.~istant .

J R D Tata Ecotechnology Centre

Dr. D. Dhanapal
Prr!;ect Coordinator, Kolli Hills

Dr. M. Kaliyamurthy @

Senior Scientist

Dr. L. Vedavalli
Senior Scientist

Dr. H.D. Subashini
Project Coordinator



Mr. E.D. Israel Oliver King
Project Associate

Mr. Murugesan
Project Assistant

Mr. R. Ondiveeran
Field Assistant

Mr. Murugakani
Field Assistant

Mr. S. Rajamanikkam'
Technical Assistant

Mr. K Sunder Vadivelu
Administrative Assistant

Mr. S. Mohan
Office Assistant

Mr. S. Gopalakrishnan
Driver

Mr. K Ramanathan
Consu/ta.nt

Ms. Sandra Schrader
Visiting Scholar (German;,)

Ms. Judith Christy
Visiting Scholar (Germany)

Mr. Lance E. Davidson
Fulbright Scholar

Mr. Govinda Pangging
Trainee (Arunachal Pradesh)

Mr. Mokeya Tep
Trainee (Arunachal Pradesh)

Mr. Nigel J.S. Kharmalki
Trainee (Arunachal Pradesh)

Mr. Puthuto Natso
Trainee (Arunachal Pradesh)

* Left during the year
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The Foundation Staff

Biovillage Project (Pondicherry)

Dr. R.S. Shanthakumar Hopper
National Project Coordinator

Dr. KN.N.S. Nair
Distingu.ished Fellow and Advisor

Ms. Pushpalatha Sivasubramanian
Project Associate

Dr. V. Sukumaran
Project Associate

Ms. S. Banumathy
Project Associate

Ms. KT. Kalaiselvi *
Project Associate

Mr. T. Oudayabaskar
Project Associate

Mr. KG. Rajamohan
Project Associate

Mr. R. Rajassekara Pandy
Project Associate

Mr. L. Sathiya Narayanan*
Project Associate

Mr. V. Selvam
Project Associate

Ms. S.V. Santhy*
Project Associate

Mr. S. Soundararadjane
Project Associate

Ms. R. Sowmiya*
Project Associate

Mr. D. Tiroutchelvame
Project Associate
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Mr. M. Thirumalai
Project Associate

Ms. P. Madhana Kumari*
Project Associate

Mr. Alagesan*
Project Associate

Mr. D. Rosario
Project Associate

Mr. S. Anbumani
Project Associate

Ms. Vasanthi Vasan*
Office Manager

Mr. Felix Jayaraj
Office Assistant

Mr. A. Govindarasu
Field Assistant

Mr. R. Jeeva
Field Assistant

Mr. T. Kumaran
Field Assistant

Ms. G. Meenakshi
Field Assistant

Mr. J. Pargunan *
Field Assistant

Mr, S. Saravanane
Field Assistant

Mr. K. Srinivasan
Field Assistant

Mr. M. Babu
Driuer

Dr. A.R. Thiagarajan
Consultant - Veterinary Sciences

* Left during the year
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Ms. Inge Digkslag
Visiting Scholar

Dr. B. V. Rao Centre for Sustainable
Food Security

Dr. K. V. Raman
Ramakrishna Bajaj Fellow and Director

Dr. S. Rajagopalan
Distingu,ished Fellow

Ms. Jayashree Vencatesan
Project Coordinator

Mr. S. Saravanan
Research Assistant

Mr. N. Sundaram
Accounts Assistant

Mr. S. Shamir Kumar Paul
Electrical Supervisor

Ms. K. Sheela
Secretary

Ms. R. Jayashree
Accounts Assistant

Ms. M. Hema *
Research Associate

Ms. B. Sumathi *
Secretarial Assistant

Prof. Joseph H. Hulse
Visiting Professor (Canada)

Programme Area 400 Reaching the
Unreached

Project ACCESS

Ms. Mina Swaminathan
Hon. Director



Mr. S. Raja Samuel
Project Coordinator

Ms. Rama Narayanan
Fellow

Ms. R. Santhiya Maheswari *
Project Associate

Ms. D.Radhika *
Project Associate

Ms. I. Glory
Fellow

Mr. Murali Shanmugavelan
Project Associate

Ms. J. Jayanthi Rani Christia~a
Project Associate

Ms. S. Jazeela Banu*
Administmtive Assistant

Ms. S. Chithra
Secretary

Ms. V. Gayathri
Secretary

Uttara Devi Resource Centre on Gender
and Development:

Ms. Mina Swaminathan
Han. Director

Dr. V. Vasanthi Devi
Distinguished Fellow

Prof. Virendra Kumar
Distinguished Fellow

Dr. Zubeeda Banu*
Ullom Devi Fellow

* Left during the year

The Foundation Staff

Dr. V. Padma
Senior Fellow

Dr. Hemal Kanvinde
Senior Fellow

Ms. Srividya Natarajan *
Fellow

Ms. J. Latha
Progmmm.e Assistant

Ms. Sumi Krishna
Consultant

Programme Area 500 : Education,
Communication, Training and
Capacity Building

Informatics Centre

Dr. V. Balaji
Director and Coordinator
Asian Ecotechnology Network

Prof. Subbiah Arunachalam
Distinguished Fellow

Mr. S. Senthil Kumaran
Systems Manager

Mr. K. Suresh *
Asst. Systems Manager

Mr. c.v. Parthasarathy
Senior Programmer

Dr. Vijay R. Subbiah
Research Associate

Ms. K. Uma Rani
Research Assistant

Mr. R. Ezhil Muthu *
Research Fellow

17J
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* Left during the year
# Project transferred to the Tamil Nadu Agricultural University with effect from November 1997
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Mr. G. Suresh Kumar
Technical Ass;.stant

Ms. K. Annammal*
Data Entry operator

Ms. V. Asha
Trainee/ Student

Library Services

Ms. Sylvia Snehalatha
Librarian

Mr. M . Kuppusamy
Assistant Librarian

Mr. M. Madan
Library Assistant

Ms. Annie Jenifer
Library Assistant

Mr. E. Thiruvengadam
Adm.inistrative Assistant (Electrical)

Mr. R. K. Saravanan *
Photographer

Information Village

Ms. J. Jayapriya
Research Assistant

Ms.M.Vijayapoorani
Programmer

Ms. P. Pakkialatehoumy
Technical Assistant

Distinguished Fellows
(Overall Advisors)

Dr. A. Sankaram *

Dr. A. Venkataraman

ICAR- MSSRF Integrated Pest Manage-
ment Centre#

Prof. S. Jayaraj
leAR National Professor

Mr. R. Kalyanasundaram
.Junior Research Fellow

Ms. S. Vidhya
.Junior Research Fellow

Mr. E. Madhavan
Clerk-Accountant- Computer Programmer

Mr. T. Raja
Driver

Mr. K. Sudhakaran
Senior Research Fellow

Mr. G. Perumalsamy
Junior Research Fellow

Mr. M. Ravindran
Junior Research Fellow

Mr. N. Saravanan
.Junior Research Fellow

Ms. A. M. Fathima Gani
Junior Research Fellow

Ms. C. Latha
Junior Research Fellow

Mr. M. Krishnan
lPM Consultant

Mr. M. Murugesan
Project Assistant

Mr. S. Paramasivam
Project Assistant



List of Donors in 1997.98

Assam Asbestos Ltd.

Bharat Overseas Bank Ltd.

Chitra Enterprises

Diana World Travel Pvt. Ltd.

Hindustan Auto Distributors

India Automobiles (1960) Ltd.

Industrial Economist

Stewart Securities Ltd.

Sunder Chemicals (P) Ltd.

All Staff Members of MSSRF

Prof. M.S. Swaminathan

Dr. A.R. Thiagarajan

Dr.A. Sankaram

Dr.L.R.A.N arayan

Dr.P.V.Shenoi

Dr.Sanjay V. Deshmukh

Mr. K. Rajiv

Mr. K. Shyam

Mr. Bhagwan Manior

Mr.M.M.Rao

Mr.M.S.Krishnamurthy

Ms. Nitya Rao

Ms. S.Sharada

Ms. Saroja Krishnamurthy

Ms. Winnie Shyam

Ms. Kalpana Ramachandran

Ms. Sudha Umapathy

Dr. Y.S. Nerkar

Ms. Geeta Mehta

Dr.P.C.Josekutty

Dr. L.R. Batra

Mr.Sultan Uddin

Mr.Abdul Kalim

Mr. Gopala Krishna Panicker

Dr.Rajeshwari Anand

Mr. C. Fred Bentley

Mahyco Research Foundation

Sir Dorabji Tata Trust

Gopuri Charitable Trust

The Venkateshwara Group
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Sources of Project Support

National

Department of Atomic Energy
Government of India.

International

Norwegian Agency for Development
Cooperation (NORAD)
New Delhi.

India-Canada Environment Facility
New Delhi.

Global Environment Facility-UNDP

National

Ministry of Environment & Forests
Government of India
New Delhi.

World Wide Fund for Nature - India
New Delhi.

Department of Biotechnology
Government of India
New Delhi.

International

International Development Research
Centre, Canada

Ministry of the Environment
Government of United Kingdom.

Deutsche Gesellschaft fur Technische
Zusammenarbeit (GTZ)
Germany.

International Atomic Entergy Agency

John 0' & Catherine T MacArthur
Foundation, USA.

The Ministry of Foreign Affairs
The Netherlands.

Ramon Magsaysay Award Foundation
Philppines.

Swiss Agency for Development and
Cooperation

Food and Agricuture Organisation
RAP/Bangkok.
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Sources of Project Support

National

Department of Biotechnology
Government of India
New Delhi.

Ministry of Rural Development
Department of Wasteland Development
New Delhi.

Council for Advancement of People's
Action and Rural Technology
New Delhi.

Indian Council of Agricultural Research
New Delhi.

Federation of Indian Chambers of
Commerce and Industry, New Delhi

Southern Petrochemicals Industries
Corporation

Directorate of Agriculture,Government
of Tamil Nadu,Chennai.

Venkateshwara Group
Pune.

Indian Overseas Bank
Chenn~i.

Hindustan Lever Limited

International

The Hunger Project - India

United Nations EducaE~::.al Scientific
and Cultural Organisation (UNESCO)

United Nations Development Pro-
gramme
(UNDP-New Delhi)

International Development Research
Centre (Food Links)
Canada.

National
Gopuri Charitable Trust
New Delhi.

Venkateshwara Group
Pune.

Sangeet Natak Akademi
New Delhi.

National Commission for Women
New Delhi.

International
The Hunger Project - India

Humanistic Institute for Cooperation
with Developing Countries (RIVOS)
Bangalore.

Royal Danish Embassy
New Delhi.

Bernard van Leer Foundation
The Netherlands
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Annual Report 1997-98

National

Sir Dorabji Tata Trust
Mumbai.

R.D.Tata Trust
Mumba1.

Tata Education Trust
Mumbai.

J.R.D.Tata Trust
Mumbai.

Council for Advancement of People's'
Action and Rural Technology
New Delhi.

Tata Social Welfare Trust
Mumbai.

Council CJf Scientific and Industrial
Research
New Delhi.

Department of Ocean Development
Government of India
New Delhi.

Ministry of Environment & Forests
Government of India
New Delhi.

Department of Scientific and Industrial
Research, Government of India
New Delhi.

Department of Biotechnology
Government of India,New Delhi.

National Academy of Agricultural
Sciences, New Delhi.

XV Genetics Congress Trust
New Delhi.
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International

United Nations Development Pro-
gramme

United Nations Educational, Scientific
and Cultural Organisation (UNESCO)

Food and Agriculture Organisation
Rome.

International Development Research
Centre, Canada

Swiss Agency for Development and
Cooperation.

United States Department of Agricul-
ture.

The British High Commission
New Delhi.



Sources of Project Support

National

Union Planning Commission
New Delhi.

Department of Science & Technology
Government of India
New Delhi.

National Bank for Agriculture and
Rural Development (NABARD)
New Delhi.

World Wide Fund for Nature - India

Administration of Union Territory of
Laksha Dweep, Kavaratti.

Ministry of External Affairs'
Government of India, New Delhi.

National Commission for Women
New Delhi.

Department of Atomic Energy
Government of India.

International

National

World Wide Fund for Nature - India
New Delhi.

International

Food and Agriculture Organisation
Rome.

United Nations Environment Pro-
gramme
Nairobi.

International Crops Research Institute
for the Semi-Arid Tropics
Hyderabad.
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Address:
M. S. Swaminathan
Research Foundation
III Cross Road
Institutional Area
Taramani
Chennai-600 113. India.


