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Foreword

THE Indian Council of Agricultural Research in 2006 launched the National Agricultural Innovation
     Project (NAIP) with the World Bank support to facilitate an accelerated and sustainable
transformation of the Indian Agriculture so that it can support poverty alleviation and income generation
through collaborative development and application of agricultural innovations by all stakeholders.
The specific objectives envisaged are to build the critical capacity of the ICAR as a catalyzing agent
for management of change in the Indian NARS, promote ‘production to consumption systems
research’ in priority areas/themes to enhance productivity, nutrition, profitability, income and

employment, to improve livelihood security of rural people living in the selected disadvantaged regions through technology-
led innovation systems, encompassing the wider process of social and economic change covering all stakeholders and
to build capacity to undertake basic and strategic research in frontier areas to meet challenges in technology development
in the immediate and predictable future. This project with 188 sub-projects distributed in 364 centres spread across 32
states/union territories with a total budget outlay of `1273.3 crores is one of the largest externally funded projects with
wide application. There has been significant progress with regard to physical and financial progress. Most beneficial
aspect is the capacity building of our scientists in NARS in 27 cutting edge areas, abroad. A number of novel technological
innovations have also started coming in under rigorous monitoring and evaluation by PIU.

As the project is in the midway, effort has been made to consolidate the data base and bring out the significant
achievements in this Annual Report. Some of the major initiatives and achievements of NAIP during the year are: i) Two
mega sub-projects on a) establishment of National Agricultural Bio-informatics Grid in ICAR, and b) developing,
commissioning, operating and managing an on-line system of NET/ARS preliminary examinations by ASRB-ICAR
launched; ii) Buffalo calf produced through hand guided technology from ES cells; iii) Developed biosensor for off-line
detection of pesticide residues in milk; iv) Textile grade yarn produced at pilot scale from banana pseudostem; v)
Improved housing, feed and healthcare reduced mortality of local high value poultry ‘Kadaknath’ and sustainable
livelihood of tribal people in a district of Madhya Pradesh; vi) Value added products like multigrain roti and health food
developed from millets (jowar and bajra) and found consumer acceptance vii) More than 50,000 ha area in disadvantaged
districts brought under improved varieties of crops suitable in the district; viii) SAS software installed and critical mass
of manpower trained at 125 centres across NARS for high end computing facilities for analysis of research data and ix)
Project implementation progress improved significantly and the World Bank has upgraded the progress to satisfactory
rating.

Seeing good implementation progress the World Bank has agreed for extension of the project by 18 months
considering the present output and the expected impact on the Indian Agricultural Economy.

I take this opportunity to thank the World Bank team led by Dr. P.S. Sidhu for continued support throughout.
I compliment the PIU-NAIP unit under the leadership of Dr. Bangali Baboo, National Director and Dr. M. Kochu Babu,
Principal Scientist (M&E) for bringing out the Report within the stipulated time.

Dated: April 18, 2011 (S. AYYAPPAN)

New Delhi



Preface

THE overall objective of NAIP is to contribute to the sustainable transformation of Indian
agricultural sector from an orientation of primarily food self-sufficiency to one in which a

market orientation is equally important for poverty alleviation and income generation. The specific
objective is to accelerate the collaborative development and application of agricultural innovations
between public research organizations, farmers, private sector and other stakeholders. The
Project Development Objective (PDO) remains relevant and is likely to be achieved. NAIP is
playing a key role in bringing pluralism in the National Agricultural Research System (NARS) as

38% of the implementing institutes are from outside the ICAR-State Agricultural University (SAU) system. The
ICAR has effectively used NAIP to integrate non-traditional partners in the NARS, particularly for harnessing the
research and development skills which are not available in the ICAR-SAU system. The approved sub-projects are
addressing a diverse array of national agricultural research and development priorities, including food and nutritional
security, agricultural diversification and commercialization, livestock and fisheries production, genetic resource
enhancement and bio-prospecting, natural resource management, adaptation to climate change, post harvest
management, value addition, policy analysis and marketing. The project is capturing some of the latent creativity
and innovation in the agricultural scientific community and is making significant progress in building an environment
that encourages partnerships and building capacity for taking a holistic approach to research and solving the
problems in agricultural production/marketing chains.

The Annual Report 2010-11 documents the implementation progress and highlights achievements during
April, 2010 to March, 2011. Since, it is midway of the project in the second phase, effort has been made to
compile all cumulative achievements also as a mid term report. Constant encouragement, support and guidance of
Dr. S. Ayyappan, Secretary, DARE and DG, ICAR has been helpful in picking up momentum and fast tracking
implementation. Constant support and advice in administration and financial management of project received from
Shri Rajiv Mehrishi, Additional Secretary, DARE and Secretary ICAR and Shri Chaman Kumar, AS & FA DARE/
ICAR are duly acknowledged. The contribution to project progress by National Coordinators namely Dr. R. C.
Agrawal, Dr. N. T. Yaduraju (till 03.12.2010), Dr. R. K. Goyal, Dr. A. P. Srivastava, Dr. Sudhir Kochhar, Dr. M.
Kochu Babu (till 7.12.2010), Dr. A. Bandyopadhyay (till 21.07.2010) and Scientists namely, Dr. R. P. Misra,
Principal Scientist (Training) and Dr. Yasmeen Basade, Senior Scientist is thankfully acknowledged. The contributions
in financial management by the team led by Shri Devendra Kumar, Director (Finance) till 28.02.2011, Mrs. Bharti
Vikas Zade, Incharge Director (Finance) and in administration and procurement by the team led by Shri Kumar
Rajesh, Deputy Secretary are placed on record with thanks.

The guidance and support received from Dr. Paul S. Sidhu, Task Team Leader and his team at the World Bank
is greatly appreciated. We place on record our appreciation and sincere thanks to World Bank and Department of
Economic Affairs, Ministry of Finance (Govt. of India) for regular fund flow and reimbursements. The contribution
by M/s. Consulting Engineering Services (I) Pvt. Ltd., M&E Consultants and Dr. M. Kochu Babu, Principal
Scientist (M&E) & Dr. Ashutosh Singh, Research Associate in compilation and editing of the report is appreciated.

Dated: April 18, 2011 (Bangali Baboo)
New Delhi National Director (NAIP)
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EXECUTIVE SUMMARY

Project Objectives and Components

The objective of the project is to contribute to the
sustainable transformation of Indian agricultural sector
from an orientation of primarily food self-sufficiency to
one in which market orientation is equally important for
poverty alleviation and income generation. The specific
objective is to accelerate the collaborative development
and application of agricultural innovations between public
research organizations, NGOs, farmers, private sectors
and other stakeholders. To achieve these objectives, the
project is supporting a number of policy and institutional
changes and financing investments in four components: (1)
Indian Council of Agricultural Research (ICAR) as the
catalyzing agent for management of change in the Indian
National Agricultural Research System (NARS); (2) Research
on production to consumption systems; (3) Research on
sustainable rural livelihood security and (4) Basic and strategic
research in the frontier areas of agricultural science. In
addition, three sub-projects under Component 3 are funded
by additional financing grant from the Global Environment
Facility (GEF) Trust Fund of the World Bank.

Implementation Progress

The project approved by the Bank on 18.4.2006,
became effective on 18.9.2006. It is scheduled to close
on 31.12.2012. Phase-I of the project consisted of inviting,
reviewing and approving sub-project proposals. It was
successfully completed on 31.3.2010. A total of 188
consortia (including 40 consortia under component-1)
were approved. The project is now running in Phase-II
which is actual implementation of the approved sub-
projects. NAIP developed comprehensive research
programme under four components and the governance
and management system is ensuring effective
implementation. The key issue of fast tracking
implementation of approved sub-projects has been
effectively addressed through rigorous monitoring,
interactions, meetings, workshops, site visits, etc. The
momentum of results coming in has picked up besides
procurement and financial management.

Progress by Components

Component 1: ICAR as the Catalyzing Agent for the

Management of Change in the Indian NARS

This component operates through the following five
sub-components:

Executive Summary

Sub component 1.1: Information, Communication
and Dissemination System (ICDS): The main focus in
this sub-component is to strengthen the ICT infrastructure
and its application for National Agricultural Research
System (NARS). A Central Data Centre is in the process
of being established as a secure intranet for NARS to
provide a scalable, secure and reliable infrastructure for
hosting a variety of knowledge products and is expected
to be commissioned by December, 2011. The major
achievements made under this sub-component are:

� Meta Data & abstracts of 7332 and full text of 5759
Ph.D. theses have been uploaded on the internet, and
password access given to all NARS libraries.

� A group catalogue named ‘AgriCat’ has been created
as subgroup of WorldCat  to access combined
catalogue of 12 major libraries of the ICAR Institutes
and SAUs combined together.

� Through Consortium for e-Resources in Agriculture
(CeRA), on-line access to over 2,900 international
journals by 130 NARS libraries has been provided.
Over 2.20 million articles have so far been downloaded
from CeRA subscribed publishers.

� A consortium involving advanced ICT resource
institutions and leading SAUs/ICAR centres and a
CGIAR centre have built a knowledge management
platform-Agropedia and demonstrated its use in
generation, aggregation and dissemination of
information to various stakeholders. The web-based
query-response platform, aAQUA, has been made
more substantial by adding SMS-aAQUA and Voice-
aAQUA, enabling experts to generate highly focused
advisory and send them via SMS and/or over voice.
Based on the success of Agropedia, the O&MPC has
approved in principle for the award of phase II under
the leadership of IIT, Kanpur for more research on
Agropedia by making it farmer oriented online content
by organizing an easy to use semantic platform.

� The websites of the ICAR and ten partner institutes
have been redesigned using the latest IT tools and are
attracting increased number of visitors (over 330,000
per month).

� A standards based online e-publishing system has been
implemented and is being used for e-publishing of
ICAR research journals. These journals have also been
put on open access (OA). e-publishing of “ICAR
News” and “ICAR Reporter” in highly interactive
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multimedia format has been started. There are more
than 6500 registered users (5500 readers) of the
system including authors, readers, reviewers and
editorial staff.

� e-courses are being developed for six degree programmes
by involving hundreds of teachers and students from 12
leading SAUs and a DU. A total of 368 e-courses
comprising of over 17,000 hours of learning material is
being developed. The development of 230 courses has
been completed fully. The work of four degree
programmes is expected to be completed by June, 2011
and the remaining two by September, 2011.

� Nine media cells have been set up in different parts of
the country. Through these media cells, more than
650 Media persons participated in Media Meets/
Interactions strengthening the media relations for
enhancing brand image and visibility of ICAR/NAIP,
around 3000 farmers/entrepreneurs received first hand
information through showcasing of technologies, more
than 1300 news clippings appeared in national and
regional media, facilitated around 380 TV/Radio
programmes at national  and regional level and around
220 news and success stories posted on ICAR website
from across the country.

� Through National licensing, a general purpose
statistical analysis software package (SAS) with three
years updates has been licensed at 150 NARS centres
on a perpetual basis. Statistical computing labs have
been established at 9 computing hubs and about 400
scientists, against a target of 1600, have already been
trained.

� Platforms developed under “Development of Rice
Knowledge Management Portal (RKMP)” sub-project
are AICRIP Intranet (MIS for AICRIP), e-learning in
MOODLE, Joomla and Java platforms, www.ear-
rkmp.in, www.i3r.in, Communities of Practice,
Training Data Base Management System of DRR etc.
A total of 12 e-learning courses are in place in all the
three platforms.  Three courses are built on local
languages.  Two offline CDs namely “In vogue
Extension Tools and Techniques” and “ITKs in Rice
Farming” have been released.

The other important initiatives undertaken are: ICT
based tools/technology towards interactive multimedia
advisory system and an online system for NET/ARS
preliminary exam of the ASRB. The bid documents and
RFPs related to the establishment of National Agricultural
Bioinformatics Grid (NABG) are finalized and the
procurement process is on.

Sub Component 1.2: Business Planning &
Development (BPD): With the idea to encourage, nurture
and support technologists and scientists with initiative and
potential to turn their innovative research ideas into sound
commercial ventures, NAIP has approved the setting up
of 10 Business Planning and Development units -five each
in ICAR and SAU system. The ICAR has the policy and
system in place to pursue Technology Management and
Commercialization activities. The BPD units are set up at
the Zonal Technology Management Centres (ZTMC) of
the ICAR, with the expectation that these units supported
by the NAIP would find ownership and would be sustained
during post-NAIP period as well.

Each BPD has identified 5–10 technologies and is at
various levels of commercialization. Business incubation
facilities have been created in all BPD units and so far 75
incubatees are housed and 44 technologies have been
commercialized. Extensive market sensitization through
advertisements, emails, websites, direct contact,
participation in exhibitions/shows, etc., distribution of
brochures/fliers, etc. has been carried out. Over 500
scientists including many senior managers representing
97 Institutes have been sensitized about intellectual property
assets, their protection and management including
commercialization. A Network of Indian Agri-Business
Incubators (NIABI) has been launched and the first issue
of the six-monthly newsletter has been brought out. The
first global conference on agribusiness incubation: NIABI
2011 was organized by ICRISAT in collaboration with
NAIP/ICAR at ICRISAT headquarters in Patancheru. The
two day conference held on March 8 and 9, 2011 had
more than 120 participants from 10 countries and
representation of 10 agriculture related associations and
forums. NIABI 2011 awards were given for the outstanding
contributions and performance of Incubators (BPDs) and
Incubatees in the NIABI Network through “Best
Agribusiness Incubator” and “Best Incubatee” Awards.

Sub Component 1.3: Learning and Capacity
Building (L&CB): Institutional learning and capacity
building are central to achieving the transition from NARS
to a pluralistic National Agricultural Innovation System
(NAIS) and has been carried out by NAARM along with
three other partners. A total of 2,000 personnel have been
trained so far under 95 programmes conducted so far.
The L&CB initiatives are backed by collaborative research
studies to generate high quality learning resources based
on specific case studies in areas/projects relevant to NAIP.
Fifteen case studies have been completed; an on-line
training feedback evaluation system and 60 e-learning
modules for PGP in information management and
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intellectual property management in agriculture have been
developed.

Over 305 NARS scientists have so far availed
international training in 27 cutting edge areas of science—
a substantial increase compared to the status in the last
ISM. Further, 197 have obtained international training
under approved consortia. National trainings involving
international experts are at the final stages of
implementation.

Sub-component 1.4:  Policy, Gender Analysis &
Visioning (PGAV): Various manpower issues like skill
requirement, diversification, academic interface with
industry, etc. were assessed in 45 focused group
discussion meetings with number of stakeholders across
the country. Also forecast reports for horticulture, crop
sciences, dairy, fishery, veterinary and agriculture
biotechnology sectors were completed and these reports
were vetted with association of sub-sector organizations.

Augmenting and consolidating bibliographic and patent
data bases in nanotechnology - above 1000 each of
nanotech patents of soil, water, plant and animal disease
diagnostics, food processing and packaging and
bibliographic databases were collected, digitized and
accessed with search options.

Characterization of rainfed agriculture was done;
different scenarios – business as usual, climate change
and watershed - of rainfed agriculture were visioned.
Responses for technological needs analyzed using the linear
combination weighted scoring, multi-dimensional scaling
and Analytical Hierarchical Process (AHP) methods
revealed that input-use efficiency is an important
performance indicator in rainfed agriculture;  water
harvesting and water saving technologies came out to be
best strategies to cope with climate; stability of crops
should have highest research priority followed by early
maturity, broad adoption, stress resistance and high yield
potential in achieving high productivity in rainfed areas.

Contribution of Public sector agricultural research and
education to self-sufficiency was quantified.  The
incremental production due to research in case of nine
commodities was computed.  It was established that
without research India would have been a net importer in
case of rice and wheat.  The returns to research were
estimated at 32 per cent. Guidelines for institutionalization
and integration of PME cells in NARS were developed.
For 16 proven technologies Research Impact Assessment
was assessed for macro level impact across 14 PME cells.
The economic impact of Bt cotton in the industry since
its introduction in the country was quantified.

Gender sensitization and empowerment indicators
were identified. The pattern and trend of enrolment of girl
students in ANGRAU, CSKHPKV, OUAT, PAU and
TANUVAS were studied.  Work participation rate (WPR)
and disparity index across states were computed. The
preference of women for farm tools and implements in
terms of elimination of drudgery, ease in handling and
efficiency was recorded.

Eleven market intelligence centres have been
established which have so far made 179 commodity price
forecasts and published in 130 leading dailies, websites
(www.tnagmark.tn.nic.in, http://amickau.nic.in) and also
directly to 152,837 farmers through mobile as text Short
Mobile Services (SMS), Voice SMS via IFFCO Airtel 23
lakhs Green card holders and regional text SMS thorough
NOKIA Life tool Services in Agriculture with validity of
more than 92%.

Cost benefit analysis for Sarda Sahayak canal
irrigation system has been estimated with a benefit cost
ratio for 46 talukas for Sarda Sahayak command area for
six major crops. A flexible GIS based system for demand
assessment has been devised which can be used for
assessments of water requirements for present and future
scenarios by changing certain inputs.

Commodity Market Outlook System (CMOS) has been
developed to provide information/data for all type of
important variables related to Indian agricultural
commodities at country, state and districts level.

Sub-component 1.5:  Remodeling Financial and
Procurement Systems (RFPS): On-line ERP-based
Financial Management System has been developed &
implemented initially in PIU-NAIP & other six Delhi-based
Institutes. The bids for hiring of consultancy for the
implementation, customization and support of MIS/FMS
at ICAR have been received by PIU and are being
evaluated. The System Integrator is expected to be on
board by June, 2011. In the first Phase, the MIS will be
implemented in 6 larger institutes including the Head
Quarter, followed by 14 medium sized institutes. In the
second phase, the roll out will be taken up in all the
remaining institutes.

Component 2: Production to Consumption System

(PCS)

The specific objective of this component is to establish
market-oriented collaborative research alliances for
sustainable improvement of selected agricultural production
to consumption systems (PCS). This is being achieved
by encouraging different organizations (public, private,
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NGOs, farmers groups, international organizations
established in India, etc.), which are involved in producing,
harvesting, processing and marketing of a particular
product, and  joined forces in a consortium framework.
This component includes 51 consortia working across
the sub-sectors of Indian agriculture such as food grains
and oilseeds, horticultural crops and their produce,
fisheries, livestock and poultry and others.

Production to consumption systems around which
research consortia are selected from those sub-sectors
that show good productivity levels with potential for
growth, value addition, competitive advantage, export
potential, and opportunities for backward and forward
linkages. Further these chains would help in sustaining
food security, augmenting incomes and generating new
employment prospects and effective and efficient use of
bio resources. Some of the chains identified include
medicinal and aromatic plants, bio-fuel crops, poultry,
fruits and vegetables, fisheries, food grains and oilseeds,
plantation crops, livestock products, natural dyes and agro
forestry.

A good number of consortia have developed market
driven technologies, process protocols and products which
have shown positive impact in terms of income and
employment generation, value addition and strengthening
of weak chains. Besides, output has also been documented
in the forms of research publications and filing of patents.
To name a few, value chain on sorghum and millets have
developed value added products and popularized in the
market through innovative means like display in Malls,
road shows through mobile van. The impact of millet foods
project is evident from recent announcement by Shri Pranab
Mukherji, Hon’ble Minister of Finance, Govt. of India in
his Budget 2011 speech that a provision of R300 crore is
made to promote higher production of these cereals,
upgrade their processing technologies and create
awareness regarding their health benefits. This initiative
would provide market linked production support to 10
lakh millet farmers in the arid and semi-arid regions of the
country. Improved production and packaging technologies
of jasmine have enhanced income of farmers from R 80/
kg to R 120/kg and also increased flower export from
600kg/day to 900kg/day to Dubai and from 500 kg/week
to 1000kg/week to US markets. Similarly, improved
production technology of marigold has enhanced profit to
the firm by 10-15% due to increase in xanthophylls content
which prompted the firm to hike the price of marigold
from R 2.30/kg to R 3.75/kg. Clean cotton picking has
reduced the trash contamination from 5 to 2% which is a
significant improvement. Eco holi powders developed from

the natural resource are found to be most consumer
accepted colours and so these six colours are produced in
large quantities by tribal groups of Chintapalli area in the
Natural Dye unit at RARS, Chintapalli. These colours are
marketed under the brand name ‘Darbar-e-Rang’ by taking
orders and also through their following sales counters in
coordination with NGO-Hyderabad Goes Green. The
casuarina clone based agroforestry model resulted in a
net profit ranging between R 43,075 (Farm forestry) and
R 73,241 (Agroforestry) compared to R 26,700 (Black
gram) and R 36,400 (Groundnut) on per hectare basis.

Technology is developed to isolate protein from milling
by-products and used in value added products like buns,
extruded products etc. Extruded products prepared from
rice and pulse milling by-products are costing R 60/kg
whereas these are commercially available at R 330/kg.
Three formulation of bio-pesticides developed from Melia
and Trichoderma and employment generated though Melia
plantation activities was assessed at 1827 man days worth
R 2 lakhs in the state of Himachal Pradesh alone. Three
botanical formulation (Melia:1, Eupatorium:2) and two
formulations of Trichoderma based biopesticides were
developed and evaluated at farmers’s field generated
interest among the farmers. The technology was
downscaled to be taken up by the farmers for the first
time in Himachal Pradesh. This enterprise results in a net-
income of R 15000 per unit of 50 boxes in three months.

Hand-knotted geonet of unretted coconut fibre made
by the villagers (through participatory method) in order to
impart better protection to the composite geotextiles
structure during bolder pitching also protected loose cover-
soil (in order to reduce the soil erosion of the embankment
and provide stronger shock resistance against flash flood).
Average savings for non-maintenance (recurring) of the
embankment due to reinforcement by geotextiles is R 5.5
lakh per annum.

Banana pseudostem fibre extraction technology
encouraged one farmer Mr. Upendra Singh Patel to come
forward and start fibre extraction from banana pseudostem
using one raspador unit. After seeing the encouraging
results he extended this activity to small scale cottage
industry in GIDC, Rajpipla and installed 20 raspador units.
With this facility, he extracted 7400 kg of banana fibre
and could generate employment for 2960 man days worth
R 2,07,200/- and his net profit was R 3,47,800 from the
sale of banana fibre. The Dip stick kits for detection of
major potato viruses like PVX, PVY, PVS, PVM and PVA
have been standardized and released. The kit can detect
the above five viruses individually or in combination of
two.
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With the development of improved charkha for
spinning of pasmina fibre, it is revealed that there is only
3% spinning loss as compared to 12% in case of traditional
one. Furthermore, the net income of spinners has increased
from R 1,169 per month to R 2,106 per month resulting in
increase in net returns by 80.15%. Mechanization of saffron
cultivation with an input cost of R 400-1200/ha ensures
saving of R 34,800 to R 35,600/ha. Opening of furrows
with tractor mounted ridger adjusted to a furrow width of
70cm accommodating 3 rows at a distance of 23 cm is an
economical substitute for manual operation. Technology
with an input cost of R1120/ha ensures saving of R 10,880/
ha. Besides, picking of two day old flowers in early
morning hours between 5-7 am in paper bags with
subsequent separation of pistil within 10-12 hours followed
by drying in solar dryers results in highest saffron recovery
(37.33 g/kg against 22 g/kg of fresh saffron flowers).
Today, cashew nut processing is facing a severe
environment pollution problem and it is being addressed
through newly developed pollution control system for
cashew industry. This technology comprising of water
scrubber has been installed in cashew nut industry to
reduce the environmental pollution and produce green
atmosphere.

Complete replacement of the traditional varieties of
ginger by the elite planting materials has successfully
increased interest among the farmers and production has
increased by 32.8% (from base value of 65 q/ha to 86.35
q/ha), which means an additional income to the farmers
of R 21, 350/- per acre. Besides, three new products have
been developed under the sub-project for
commercialization such as NR Ginger, > 30% Gingerols
and > 20% Gingerols.

During this year, a good number of production and
processing technologies has been developed and adopted.
Besides, innovative value added products have been
developed and new entrepreneurs promoted to establish
processing industries in production catchments. This has
endorsed the view that thematic areas identified at the time
of formulation of consortia have been addressing the
whole value chain approach and yield sustainable outcomes
with positive impact on the field. All the consortia have
been sensitized to develop business models for stimulating
uptake of technology depending on its scale and
marketability.

Component 3: Research on Sustainable Rural

Livelihood Security (SRLS)

Component- 3 deals with improvement in livelihood
security of rural people living in the selected disadvantaged

regions through technology-led innovation systems,
encompassing a wider process of social and economic
change. In all, 33 sub-projects were approved in this
component, 6 in 2007-08, 18 in 2008-09 and 9 in 2009-
10 under seven themes viz., Himalayan eco-systems,
rainfed areas, animal husbandry, fisheries, improvement
of degraded areas and coastal and flood zone areas
covering 91 backward districts out of 150 identified by
Planning Commission, Government of India under
“Identification of Districts for Wage and Self Employment
Programmes”. The 33 sub-projects cover 13 out of 15
agro-climatic zones as identified by Planning Commission,
Government of India. Besides these, three sub-projects,
covering 11 districts are also approved under GEF funding.
The sub-projects work in Integrated Farming System
mode.

During the period under report, the sub-projects have
been firmly put in place in spite of several constraints
both natural and manmade. The severe drought in 2009
and several naxalite attacks witnessed by the sub-project
areas of Bastar, Garhchiroli, Midnapur, etc. adversely
impacted field trials but mitigation measures taken by
project personnel have developed a sense of confidence
among target community. The various interventions were
planned, implemented and data analyzed for productivity
and cost economics. The results obtained during previous
years were analyzed for livelihood enhancement and steps
for improvement are being taken up. Non satisfactory
consortia were identified and remedial measures are being
taken.

Through the course of the project certain high payoff
interventions have been identified which includes- (i) Seed
of improved variety/hybrid (limited to 2-3 major crops of
the area); emphasis on pulse crops where-ever possible;
(ii) Use of soil test based dose of fertilizer (including need
based micro nutrients); (iii) Diversification to high value
crops (e.g. vegetables, banana) where opportunities for
marketing exist; (iv) Introduction of improved breed of
buck (in larger number) for enhancing goat production
particularly for landless families; (v) Pig production
particularly in North-East through supply of improved
breed males; (vi) Backyard poultry; (vii) Water harvesting,
improving water use efficiency and promoting efficient
use of natural resources. Besides these some local specific
income generating activities were also identified and are
being implemented.

The major activities evolved around crop interventions
viz., introduction of improved variety, improved
management practices and crop diversification. Harvesting
and management of water which is key to crop cultivation
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have been the priority interventions. However, considering
the vagaries of nature that includes droughts, floods,
uneven distribution of rainfall, crop production has its own
uncertainties and so is the income of most vulnerable
section of the society. Under such situation introduction
and management of location specific improved breeds of
goats, sheep, pigs and poultry provide a viable alternative
for livelihood. Based on local availability of resources and
demand other income generating activities were planned
and implemented. Market linkages and synergy with
ongoing programmes were further strengthened. A major
emphasis is also on developing mechanisms for post project
sustainability of livelihood of the target groups.
Environmental and social safeguards have also been given
due consideration. Some of the significant achievements
are:

In backward districts of NEH by hybrid vegetable
cultivation of potato, tomato and cucumber, the average
yield of vegetables was enhanced to 7 ton/ha as compared
to 3 ton/ha with the local variety and farmers earned a net
income of R 84000/ha/year.

Water harvesting structure covering 330 ha were
developed in predominant rainfed areas of Mirzapur and
Sonbhadra districts of Uttar Pradesh to combat the rainfed
agriculture conditions. Additional irrigation facility by 24%
(1245 ha to 1545 ha) was created. As a result, cropping
intensity increased by 30% (145% to 175%) and
productivity and production of vegetables and fruits
increased by at least 20%. It also resulted in increased per
capita/day improvement in nutrition to 200-300 grams/
HH.

In Purulia, Bankura and West Midnapore districts of
West Bengal for vegetable cultivation in homestead was
introduced among women community and landless
labourers; 1229 farmers were engaged in vegetable
production in 201.4 ha of land and 450 vermi compost
structures were also established. Farmers having average
area of 0.03 ha earned R 5500 as additional income.

In Orissa, upland rice which gave very low yield of
12q/ha was substituted with tuber crops viz., sweet potato,
yam and elephant foot yam and more than 100 farmers
were benefited. Farmers got the net benefit of R 4,000-
4,500/- from 200 m2 area.

Introduction of Kharif groundnut in three districts of
Orissa Kandhamal, Kalahandi and Dhenkanal in place of
upland rice in 49.55 ha involving 421 farm families gave
average yield of 12.36q/ha with a net return of R 14, 040/
ha and B:C ratio of 1.77 which gave an additional net return
of R 9,112/ha over their existing practice of upland rice
cultivation.

In the North Eastern region of Himalayas, zero tillage
practice covering 128 ha of area for M-27 (hybrid mustard
variety) was introduced in Dhalai and Tamenglong for 404
beneficiaries. It increased mustard productivity to 0.7 t/
ha as against 0.4 t/ha of local variety and farmers earned
a net income of R 7000/ha/year.

Seed replacement of maize resulted in doubling the
productivity of maize by hybrid seed. Govt. of Rajasthan
provided hybrid seeds of maize to all the tribal families (7
lakhs) in Rajasthan under Golden Rays Programmes and
due to higher productivity from maize hybrids. In Kharif
season, maize occupied maximum area with productivity
of 14.67 q/ha.

The improved production technology for conservation
and strengthening of local high value poultry race
‘Kadaknath’ has been introduced in Jhabua district. Each
beneficiary is getting the net income of R 80,000 to
1,05,000/year.

Integrated fish, makhana and chestnut has been tried
in an area of 50 ha with 96 beneficiaries in Durbhanga. An
average income of R 25,626/ha has been reported.

Agroforestry was considered a viable alternative to
reduce soil erosion in undulating and sloping land of NEH
region.

The farm machineries viz., paddy transplanter, power
tiller, paddy drum seeder, zero till drill, groundnut sheller
and maize sheller were demonstrated and found wide
adoption in different regions.

Modified pit loom (hand loom) enhanced income of
rural women in the Sripur village. Training of 30 days
duration on operation of loom was conducted. A net income
of R 60/- was obtained from modified pit loom against
R 20/- from traditional system.

Organic Farming Certification programme has been
implemented with 506 farmers/beneficiaries of Wayanad
district. The farmers are practicing organic farming in
910.8 acres.

Under sustainability fund a sum of R 392.98 lakhs
has been generated by 28 consortia upto March 2011.

Component 4: Strengthening Basic and Strategic

Research in Frontier Areas of Agricultural Sciences

(BSR)

The component is being implemented through 61 sub-
projects aiming to enhance capacity and attain excellence
in basic and strategic research in frontier areas of plant,
animal and allied agricultural sciences (agricultural
engineering, natural resource management, social science)
by addressing various fields of research like allele mining,
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genomics, molecular genetics and breeding for abiotic and
biotic stress tolerance in agriculture, nanotechnology, bio-
sensors, precision farming, input use efficiency, GIS
application in agriculture, soil organic carbon dynamics,
climate change, structures and processing engineering,
off-season mango, ethnic and fermented foods, animal
reproduction, animal health, sensor network for cattle yard
management, milk and dairy production, rumen physiology
and ecology, meat production, etc.

Significant achievements under the component include
the capacity building in terms of high-throughput
genotyping (HTG), phenotyping (rainout shelter), and
statistical and computational genomics facilities, a new
facility for safe handling and disposal of microbes and
hazardous chemicals in dairy microbiology, and a state-
of-the-art laboratory on “Precision AG” having multi-
spectral camera, real time soil sensor, N-sensor etc.
Following are the major research achievements during the
period:

BSR in Plant Science: A total of 670 abiotic stress
tolerant microorganisms have been reported, which include
38 moisture-deficit tolerant fungi; 33 cold tolerant bacteria
and 6 fungi; 70 heat tolerant bacteria and 26 fungi;  202
salinity tolerant bacteria, 122 fungi, 7 cyanobacteria, 144
microalgae and 12 planktons; and 10 anoxia tolerant
bacteria. One unique fungus was found to grow in
saturated (35%/6 Molar) salt solution. Value added,
characterized, and multiplied core collections for abiotic
stress tolerance and yield related traits in rice (7,227
accessions), maize (290 inbreeds and 169 landrace for
water-logging tolerance and 250 landrace and 73 landrace
for drought tolerance), sorghum (242), Cucumis (225),
Lathyrus (295), Vigna (223) and Ziziphus (318). Marker-
assisted large mapping population has been generated in
cultivated genetic background of contrasting salt and
drought tolerant and sensitive rice genotypes with 8 salt
tolerant and sensitive and 21 drought tolerant and sensitive
wild introgression lines (Oryza sativa x O.rufipogon).

A database of Bacillus and other predominant genera
has been developed and baseline information for extreme
environments in the country generated. Isolated and
identified five isolates of Bacillus and derived genera and
23 archaeabacteria which can tolerate saturated NaCI
conditions.

High temperature tolerant (52°C for 4 hours) isolates
of T. harzianum and T. asperellum have been identified
from screening of a total of 575 isolates of Trichoderma
species. A single dominant gene was found
responsible for pesticide tolerance in Trichogramma and
Chrysoperla.

Alleles of three blast resistance genes from 20 rice
land races (Pi-J!’ (Pi54), Pita, Piz) have been amplified
and their sequence analysed, and alleles for three
avirulent genes (Avr-Pi54, Avr-Pita, Avr-Plz) from 10
pathogen (Magnaporthe oryzae) isolates have also been
mined.

For the first time, it has been shown that fusion of
two different plant virus capsid protein genes could retain
desired epitopes in E. coli, which resulted in successful
generation of cocktail antibody against two plant viruses
that could detect mixed infection of both the viruses.
Antibody encoding genes to Groundnut bud necrosis virus
(GBNV) and Papaya ring spot virus (PRSV) have been
cloned.

A fast, efficient and robust method for infection
analysis of root-knot nematodes has been developed. In
the work on silencing important genes specific to tomato
fruit borer, the fruits of transgenic tomatoes developed
have shown enhanced (up to 80-100 folds high)
accumulation of anthocyanins in the fruit and a higher
antioxidant capacity while the total carotenoids and
lycopene have not been significantly affected compared
to vector control’ or wild type tomato plants.

16S library of the endosymbionts associated with
whitefly (Bemisia tabaci) from 22 locations has been
constructed and co-localization of the endosymbionts in
different stages of B. tabaci done using fluroscent in situ
hybridization technique.

Using transcriptome and proteomic approaches 15
genes have been identified that are highly associated with
the fibre development in cotton. A multi dimensional
proteomics (MUDPIT) approach has been developed
involving ion exchange, hydrophobic chromatography and
isobaric tags followed by MS scan in various mass ranges
to reveal the dynamics of changing proteome during the
fibre development.

Two sesame accessions with high sesamin content
and SNPs and INDELs related to sesamin content have
been identified. Efficient method for alien gene transfer
by Agrobacterium mediated genetic transformation and
scheme for development of nuclear male sterile lines in
sesame for production of hybrid seeds have been
developed. An EST library for genes relating to
microsporogenesis in sesame has been also developed,
for the first time.

A candidate gene associated with polyembryony has
been isolated. A unique novel promoter sequence and new
genes involved in seed development have been identified
in Arabidopsis.
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Taxonomic keys for 20 species of Cucumis and 11
species of Abelmoschus have been developed and identity
problems for major Vigna and Cucumis species sorted
out. User-friendly, illustrated documentation has been done
to facilitate easy and correct identification of Cucumis
species in India. Seed micro-morphology of Vigna has
been found useful for fast identification of Ceratotropis
subgenera members from India.

Three species of Suaeda belonging to Chenopodium
family have been collected from different parts of India
and characterized for the single cell C

4
 photosynthesis

system, indicating that only Suaeda monoica is having C
4

photosynthesis system without typical bundle sheath cell.
Arabidopsis and rice have been transformed with PEP
carboxylase and Arabidopsis with maize malate
dehydrogenase.

New accessions of Gymnema sylvestre (9);
Desmodium gangeticum (6); Asparagus adscendance (21);
Tribulus terrestris (5); Acorus calamus (1); Hedychium
spicatum (2); Oreganum vulgare (1); Valeriana jetamensi
(2) from different phytogeographical zones of the country
have been collected.

Six varieties of mango in north India (Lucknow) and
22 varieties in south India (Kanyakumari) showing off
season flowering have been reported. Availability of
Alphonso mango has been successfully advanced by two
and half months in coastal areas of Konkan region with
chemical induction of early flowering. A National Off
Season Mango Growers Association (NOMA) has come
up, and two days Training-cum-Workshop has been
organized for the benefit of off-season mango producers.

Zinc and Iron nanoparticles of 32-40 nm size have
been synthesized by chemical (sol-gel method) and
biological technique, and aerosol spray of these
nanoparticles to plants at a concentration of <5 ppm with
<20 nm size was found more effective. Ten polysaccharide
producing organisms have been isolated from arid soils
and their polysaccharide production enhanced by 4 to 9
times through the stimulation of Fe and Zn nanoparticies.

Process for making Samfungin a novel fungicide
against Aspergillus niger has been standardized.
Nanoencapsulated hexaconazole had higher fungicide
efficacy against Rhlzoctonia solani. An analytical protocol
to estimate active ingredient of sulphur, hexaconazole and
acephate in the synthesized nanoformulations has also been
developed.

A membrane reactor has been designed and fabricated
for continuous production of nanocellulose by enzyme
hydrolysis using ultrafiltration membranes.

Soil spectra up to 1m depth soil in the range of 350-
2500 nm have been provided by real time soil sensor which
directly gave Soil EC with compaction force. A low cost
combine fitted continuous type  yield monitor has been
developed to measure crop yield for 2.5 m harvested length
by  integrating the pulse of Load Cell, proximity sensor
which measures the revolution of rear wheel, and  a
software has been developed  for Micro-processor 8051.

A PLC controlled PWM DC motor has been
successfully adopted for operating feed shaft of a five-
row seed/fertilizer drill.

A novel methodology for capturing cropping systems
effect on onset, intensity and spread of cotton mealybug
in a geospatial cum temporal perspective has been
developed using satellite data and geo-referenced with
differential global positioning system (DGPS).

Soil quality index of the soils under different cropping
systems and indicators of the soil quality under different
cropping systems in the four AESRs have been worked
out, and digitized fertility maps of the eight districts have
been prepared.

Total CO
2
 budget in flooded soil planted to rice

integrated over the cropping period during dry season of
2010 revealed that it functioned as a net CO

2
 sink.

BSR in Allied Sciences (NRM, Engineering, Social
Science): Three rubber check dams developed based on
the complete technology package generated in a sub-project
have been successfully installed at watersheds in Orissa,
including Baghamari that is operated and maintained by
farmers for paddy cultivation in the surrounding fields.

Arch test facility to test arches up to 5 m in span
under various forms of loading and 7.5 m tall bamboo
structure with twin bamboo columns and bamboo arches
separated with bamboo spacers have been develped.
Working Lab models of hydraulic based UTMs have been
assembled. Universal testing Machines were developed to
test mechanical strength of bamboo by generating load
deflection curves under content deflection rate and by
facilitating uninterrupted power supply.

A common maturity index for nine major mango
cultivars (Alphonso, Dushehri, Langra, Maldah, Chausa,
Mallika, Kesar, Banganpalli, Neelum) has been developed
by using three bio-chemical quality parameters; and a
single common factor gives complete idea of rawness/
ripeness level of mango cultivars. NIR models have been
developed to nondestructively predict the quality
parameters like maturity, TSS and pH of mangoes with
correlation coefficient on calibration set of samples of
0.89, 0.92 and 0.91, respectively, using near infrared
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spectroscopy i.e. in the wavelength range of 1600-1800
nm.

Grinding kinetics, particle size distribution, specific
energy consumption of ambient grinding, and quality
comparison of ambient and cryogenic grinding of
coriander, fenugreek and black pepper have been
standardized. A machine has been made for preparing
tablets of turmeric and fenugreek.

Shelf life of yellow fin tuna chunks could be extended
while retaining their biochemical, microbiological and
sensory characteristics by using High Pressure treatment
of 200 MPa. Sodium hypochlorite treatment applied on
mango fruits has been found to extend the shelf life up to
64 days at 12+ 10C.

Various agriculture risk models and insurance
products were revisited for development of methodology
for agricultural risk assessment. A generalized ETL software
was developed and user friendly data base generated from
various sources for risk assessment. On-line Decision
support System is also firmed up for the farmers to know
about the Insurance Policies to be used for their specific
crops. Developed wine Grape Insurance Structuring
Automation Tool (WIGISAT).

Two bacterial strains (A040B, A09) isolated from
ruminants, mass produced and orally fed have significantly
increased fecal arsenic status of goats and thus reduced
the arsenic load of goats. Arsenic exposure induced
cataract formation and altered the lens oA - crystalline
protein profile in vivo. Heat shock protein 70 (HSP 70)
has been found to be an important biomarker for detection
of arsenic toxicity in chickens.

The quality assessments of idli revealed that the rice
varieties IR-20, ASD-19, CR-1009, Ponni, ASD-16 and
ASD-36 were more suitable for making idli. Dry form idli
mix technology has been developed which equals the
conventional wet grinding method idli.

BSR in Animal Science: The growth of cloned
buffalo calf ‘Garima-II produced by hand-guided cloning
using buffalo ES cell as a donor cell has been found normal
and satisfactory over the time. Culture conditions were
developed through which buffalo ES cells could be
maintained in culture for more than 126 passages i.e., more
than one year. The pluripotent state of ES cells was
confirmed by their ability to form embryoid bodies and to
spontaneously differentiate to other types of cells.
Spermatogonial stem cells colonies have been developed
in culture using adult bull serum, which is economical
compared to fetal bovine serum.

Forty-seven novel genes that are preferentially

expressed in buffalo oocytes have been identified. An LH
induced novel gene expressed in granulosa cells and
involved in ovulation has been identified and validated in
buffalo ovary. Also validated subordinate/dominant follicles
by expression analysis of gene in granulosa cells isolated
from in vivo ovarian follicles.

Protocol for generation of different stages of
parthenogenetic diploid caprine embryos has been
developed. IVF derived embryos of 4-8 and 16-32 cell
stage were transferred surgically into recipients,
impregnating two goats. One pregnant goat delivered two
IVF kids in good health condition.

A multiplex PCR assay has been developed to improve
diagnosis of mastitis in dairy cattle and detection of 10
mastitis pathogens, based on partial amplification of genes
to specifically detect target pathogens. Electro-
conductivity of milk, pH and plasma Acute Phase Proteins
i.e. Serum Amyloid A (SAA) and Haptoglobin (Hp) in
different dairy animals of Sahiwal breed, HF Crossbreed
and Murrah buffaloes were established as reliable markers
for early detection of mastitis in sub-tropical climate.

Oncolytic potential of VP3 of CAV and NS1 of CPV-
2 has been elucidated along with detailed mechanism of
cell death, which indicated that NS1 induces oncolysis
through ER stress mediated pathways whereas VP3
induced oncolysis is by both mitochondria mediated
pathway.

Full-length sequencing of toll-like receptors (TLRs)
1-10 from goat and buffalo comprising 50,000 bases,
TLRs 1-9 of Yak comprising 22,475 bases, and TLRs 1-
8 of Mithun comprising 18,400 has been completed.

Detected and confirmed the diversity of Dichelobacter
nodosus serogroups B, E, I and G in different samples of
foot rot. Seventy per cent samples harbored virulence gene
intA. Presence of foot rot in tropical climate of south India
has also been confirmed. The serigraph B specific whole
vaccine has shown good therapeutic response and
vaccinated animals have  been protected for at least 5
months after the primary immunization.

Biochemical test has been standardized and genetic
marker identified for detection of OP resistant ticks. Ten
generations of R. (B.) microplus, IVRI strain exposed
thirteen times to NBA/13/B/2 extract (2%) did not show
sign of resistance development.

Three-tier sensor network architecture has been
successfully developed, deployed and demonstrated in
cattle yard at NDRI Karnal. Limp in cattle was detected
remotely by attaching sensor node to the affected leg of
animal.
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The parentage verification kit of buffaloes developed
with 15 Plex single PCR reaction has success rate
probability of 99.99973 per cent. The kit has been validated
for its efficacy in the field on more than 200 sire daughter
pairs.

On-line continuous flow injection analysis-Enzyme
thermostat (FIA-ET) based biosensor with linear range 1-
200 moms, RSD % 0.96, detection limit 0.1 moms, and
response time two min, for detection of urea in adulterated
milk is developed, optimized and successfully applied to
determine urea in adulterated milk samples. This method
is highly reproducible, cost effective, reliable and robust
for monitoring of milk urea in dairy processing plants.
Developed calibration graph for different fat containing
milk urea.

A colour based method for detection of detergent in
milk has been developed. Five antibacterial molecules have
been identified by high throughput screening for mitigation
of Gram negative food pathogens. Two natural isolates of
microorganisms with inhibitory potential towards Gram
negative dairy pathogens have been characterized along
with their inhibitory principals.

Feeding of ajowain and cinnamon leaf oils @ 2g/d/h
resulted in 21 and 23% reduction in methane emission in
buffaloes without any adverse effect on feed digestibility
and rumen fermentation. Feeding the isolates of fibre
degrading bacteria and sulphate reducing bacteria (SRBBR
5) improved rumen fermentation.

Two well characterized potential strains of
Lactobacilli have been identified for bioactive peptide
production. Of the five Indian herbs evaluated in vitro for
high CLA production, promising results were obtained for
J. palak. Extracts of the three herbs selected have been
evaluated for incorporation into milk system.

Protocol for embryo transfer in goat using
laparoscopic minimum invasive technique has been
standardized. Promoter and complete coding sequence of
MSTN gene in seven goat breeds (Black Bengal, Barbari,
Osmanabadi, Zakharana, Marwari, Sirohi, Gangapari) has
been cloned and characterized.

Designed over 10 anti myostatin shRNA constructs
against conserved region of MSTN and demonstrated its
knockdown effect in caprine fibroblast cell line. Sh1
constructs demonstrated about 90 per cent silencing effect
in caprine fibroblast cell line and 16% increase in number
of muscle fibres.

Financial Management

Total budget sanctioned to all consortia under all four
components is R 1273 crores. Of this amount R 270 crores

is allocated to Financial Year 2010-11. While the
expenditure upto 31.12.2010 is R 133.77 crores, the
cumulative expenditure as on Dec., 2010 is R 562.10
crores. Thus, cumulative expenditure (on 31.12.2010) is
about 71.55% of the total release.

Annual Account and Audit of NAIP has been got done
well in time. The Audit certificate was obtained and
submitted to the World Bank well in time.

FMS application has been rolled out at PIU-NAIP and
six Delhi based Institutions of ICAR. Final bids in respect
of MIS/FMS sub-project have been received and analyzed.

During 2010-11, internal audit was done in states of
Delhi, Maharashtra, Madhya Pradesh and Gujarat.
Observations of internal audit team were communicated
to implementing units.

Overall there is considerable improvement in financial
management i.e. expenditure has improved, internal and
external audit have been completed in time and remedial
measures are being taken.

Procurement

Procurement in the National Agricultural Innovation
Project is a decentralized structure and the project
document envisaged that the procurement would be carried
out by consortia for research activities undertaken by them.
A Deputy Secretary has been posted to work in the
Procurement Cell of PIU and he is a nodal point for all
procurement related matter. He is also functioning as the
main resource person to guide and advise the implementing
agencies on procurement procedures and guidelines.
Services of Procurement Consultants RITES Ltd. have
been hired to provide support to the Procurement Cell of
the PIU-NAIP.

Procurement Manual containing the gist of
procurement guidelines applicable in World Bank funded
projects has been printed and circulated to all the consortia
partners for their day to day use. Point Persons have been
identified for each consortium and training programmes
were organized at multiple locations across the country to
impart training to these partners to create awareness on
the World Bank procedures. The procedures are discussed
in the training sessions and hands-on support is also
provided to the consortia partners.

Post procurement review of the contracts is conducted
annually and the findings are circulated to all the consortia
partners and also put on the NAIP website for the benefit
of the users. All the standard procurement documents and
the FAQ have also been posted on the website.
Procurement has peaked during this financial year and
major portions of the procurement allotted to the sub-
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projects are likely to be completed. Procurement in sub-
projects of NABG, FMS/MIS and ARSB online examination
are in the pipeline and will be completed in the year 2011-12.

Environmental and Social Safeguards

The environmental and social management framework
for components 2, 3 and 4 of NAIP not only focuses on
potential environmental risks but also tries
to build on environmental gains from research sub-
projects. The revised E&S safeguards have been posted
on NAIP website and closely followed by consortia PIs and
leaders. No complaint of such risk or any occurrence that is
hazardous has been reported from any sub-project site.

Monitoring and Evaluation

Project monitoring and evaluation (M&E) of sub-
projects is being carried out through three separate but
distinct efforts. First, concurrent monitoring by Principal
Scientist (M&E) assisted by M&E consultant. Second,
Project Monitoring and Evaluation cells (PME cells) or
CMUs regularly monitor and report on physical and
financial inputs and outputs of the sub-project at the
consortia level. Third, an independent comprehensive
outcome focused impact evaluations of the NAIP at three
stages: baseline, second MTR and project completion. The
work of M&E is being done by PIU assisted by M&E
consultant.

Initially an exercise to grade consortia was done and
about 30 consortia were identified as Non Satisfactory
(NS). Then, a score card was developed and grading was
done based on score card. The number of NS consortia
came to 15. A review meeting of all these consortia was
held in October 2010 in which two consortia were upgraded
to satisfactory category. Subsequently, review of 16
projects was done in January, 2011 in which six got
upgraded to Moderately Satisfactory (MS). Thus, only
10 consortia are now under the NS category. The 34 MS
category projects were reviewed in February, 2011 and
based on that review 25 sub-projects are under MS
category. Efforts are being made to critically examine the
reasons behind their slow progress and workout

strategies for improvement. The present categorization of
the 188 sub-projects is as follows: Highly Satisfactory-
41, Satisfactory-112, Moderately Satistactory-25 and Non
Satisfactory 10.

Improving Communication and Outreach

The communication among project partners, Heads
of institutions like Directors, Vice- chancellors, KVKs and
state departments of agriculture, animal husbandry,
fisheries, etc. is a regular affair. In all meetings organized
either by NAIP or ICAR, information about project
activities and progress is shared at every possible platform.
Besides this, media is invited to participate in inaugural
programmes of NAIP related activities. The project has
its own website besides a link available at ICAR website.
News items related to NAIP appear in ICAR News and/or
ICAR Reporter which are widely circulated ICAR
publications. About ten success stories have been prepared
by DKMA, ICAR under NAIP sub-projects which can be
accessed on-line at http://www.icar.org.in. Besides a
brochure titled “NAIP at a Glance” and “Sub-project
Directory of NAIP” have been published and widely
circulated. The Annual Progress Reports of 2009-10 and
Half Yearly Progress Report of 2010-11 have been brought
during this year. Second MTR report was also printed
and circulated to all Vice-chancellors, Directors and
Chairman of all Committees. The activities are also
showcased by different consortia in local and regional
exhibitions, seminars, etc. A documentary film on NAIP
(English & Hindi version) has been released during the
PMC meeting held on 30th March 2011.

Grievance Redressal

In order to bring transparency and providing
opportunity to project partners, suppliers of services/
goods, etc. for redressing their grievance, if any, a nodal
officer (National Coordinator-3) has been nominated to
address such grievances. A complaint register is being
maintained for receipt and redressal of any complaint related
to procurement. The name, address and telephone number
are available on NAIP website.
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Preamble

Indian agriculture is passing through a critical stage
of low agricultural growth, stagnating/decelerating
productivity growth, unsustainable land and water-use
practices and challenges of a market-driven and
competitive regime. To address these challenges on food
security and generate additional income and employment
for the poor, the critical role of agricultural research and
development (R&D) is felt more than ever before. For
making agricultural R&D achieve such a goal, firstly the
efficiency of R&D system has to be enhanced with enabling
environment, which has to be created for science to excel.
Secondly, innovative ways of conducting research have
to be developed such as pursuing a production to
consumption system, sustainable rural livelihood security
in disadvantaged regions of India, harnessing basic and
strategic research in frontier agricultural sciences to break
the yield and quality barriers, etc. Keeping these needs in
view, the ICAR initiated National Agricultural Innovation
Project (NAIP) with the assistance of the World Bank and
is being implemented since July, 2006. The NAIP focuses
on the following:

� Science should contribute to higher productivity,
profitability, income, employment, nutrition and finally
to livelihood security;

� Science should seek end-to-end solution, covering
production to consumption, farm to rural non-farm
enterprises, core production activities to rural
livelihood services and supplies, rural-urban
continuum;

� Realization that development in agriculture can not be
left to only government, non-governmental,
unconventional agencies to be actively involved as
partners;

� Need for paradigm shift in supply driven approach to
demand driven approach;

� Norms, rules and procedures to serve the need and
help the transformation.

Project Objective

The objective of the project is to contribute to the
sustainable transformation of Indian agricultural sector
from production orientation to one in which market
orientation is equally important for income generation and

poverty alleviation. The specific objective is to accelerate
the collaborative development and application of
agricultural innovations between public research
organizations, farmers, private sectors and other
stakeholders.

Project Cost and Funding

Arrangements

Total cost of the project is US $ 250.00 million and
of which borrower’s share is US $50.00 million. The
details are given in Table 1.1 and 1.2.

Table 1.1: Project Cost

Particulars Project cost

US$ in million R in crore

IDA Credit 200.00 951.99

Government of India 50.00 238.00

Total 250.00 1,189.99

In addition to this, Global Environment Facility (GEF)
grant of US$ 7.34 million has been provided for three
sub-projects under Component 3.

Project period

The project was launched in July, 2006 and became
effective on 18th September, 2006. The closing date of the
project is 31st December, 2012. Considering the long period
of 18 months due to procedural delay extension of the
project till 31st July, 2014 is being considered.

Implementation Arrangement and Major Stakeholders

NAIP is being implemented in a decentralized manner.
Successful implementation of NAIP required frequent and
intensive interaction with a broad array of NARS (National
Agricultural Research System) partners, clients and
stakeholders including those from the private sectors. To
ensure smooth and effective project implementation,
various committees/bodies at different levels have been
formed:

Source Local Foreign Total

Borrower (Government of India) 50.00 0.00 50.00

International Development Association 181.75 18.25 200.00

Total 231.75 18.25 250.00

Table 1.2 Financing Plan (US $ million)
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At NAIP level: (i) National Steering Committee (NSC),
(ii) Project Management Committee (PMC), (iii) Research
Programme Committee (RPC), (iv) Organization and
Management Programme Committee (O&MPC), (v)
Technical Advisory Groups (TAGs) for 3 Research
Components and Organization and Management Advisory
Group (O&MAG) for Component 1.

At sub-project level: Consortium Advisory Committee

(CAC), Consortium Implementation Committee (CIC) and
Consortium Monitoring Unit (CMU).

The Project Implementation Unit (PIU) is at the ICAR,
KAB-II, New Delhi for the coordination and facilitation of
implementation of the entire NAIP.

The list of 188 sub-projects under all the four
Components of NAIP including GEF projects are given in
Annexure 1.
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Research Achievements
and Innovations

2

Component 1: ICAR as the catalyzing agent for

management of change in the Indian NARS

The overall objective of the Component 1 is to build
critical capacity for providing support to other Components
of the NAIP, in particular and to strengthen the NARS, in
general. The specific objectives are:

(i) To strengthen the information, communication and
dissemination systems for a wider dialogue and
interaction within the system and among the
stakeholders.

(ii) To enhance public awareness, governance,
knowledge-sharing and hi-tech adoption.

(iii) To formulate business policy, plan and develop
models for technology commercialization and
establish technology incubators.

(iv) To assess the current L&CB initiatives and suggest
changes in HRD and learning models like e-learning,
distance learning, new experimental farms/clinics,
course curricula for the future needs, etc.

(v) To assess human resource requirements for
agriculture and the training needs (both national and
international) by the sectors/themes with details of
why, where, which areas, durations, etc.

(vi) To develop agricultural and research policy and
gender analysis capacity, visioning skills with
capability to use market intelligence for agri-business
planning and forecasting of technology needs.

(vii) To evaluate the current M&E and impact assessment
mechanisms and systems and suggest improvements
therein.

(viii) To assess the roles and interface of state and central
governance systems in agricultural research and
suggest appropriate modalities for interfacing and
policy measures to foster an effective research
system in the NARS.

(ix) To remodel the financial and procurement systems
as a part of the total MIS for image building of the
ICAR as a dynamic and performing organization.

How the objective was envisaged to be achieved?
The activities in Component 1 are oriented towards

capacity building in the NARS so as to respond to the fast
changing requirements of research, technology
development and dissemination in a scenario of globalized

agriculture. The fields of thrust have been identified based
on the lessons learnt from the NATP, suggestions received
during the stakeholders meetings, discussions during the
meetings of specially constituted working groups of
eminent experts and stakeholders and perceptions for the
success of Components 2, 3 and 4. All the projects in this
component are implemented in sponsored mode. PIU-NAIP
had to take the services of consultants to suggest road
maps in areas such as CPA, BPD, KM framework etc.
More consultancies on establishment of Central Data
Centre, development of ICAR portal, Financial
Management System (FMS), Management Information
System (MIS) were also required to implement specific
activities. More brain storming meetings and workshops
were required to identify the partners within and outside
the system who are competent and who could deliver
results.

A total of 40 sub-projects have been approved. Twenty
four of them with a budget allocation of R 2,184 million have
been put into operation in the last financial year (2009-10).

The sub-projects

This component has five sub-components with 40
approved sub-projects. In all, the following sub-projects
have been approved during different years under this
component:

Sub-component 1.1: Information, Communication
and Dissemination System (ICDS)

Strengthening of the ICT infrastructure and its
application is the main focus under this sub-component.
The activities include setting up a Central Data Centre,

Sl. Sub-Component 2007– 2008– 2009– Total
No.   08   09   10

1.1 Information, Communication 5 5 10 20
and Dissemination System (ICDS)

1.2 Business Planning and - 2 9 11
Development (BPD)

1.3 Learning and Capacity Building 1 - - 1
(L&CB)

1.4 Policy and Gender Analysis 1 2 4 7
and Visioning

1.5 Remodeling Financial and - - 1 1
Procurement System (RFPS)

Total 7 9 24 40
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developing e-learning modules, creation of digitized content
and knowledge management platform, conversion of ICAR
journals/publications into e-journal format, building
agricultural portal, digitization of Ph.D. theses and historical
publications, developing formal linkages between NARS
libraries and international libraries, developing institutional
repositories and creating an open access to Indian
publications etc. The whole idea is to harness the power
of ICT in improving the quality of research, education,
training and technology transfer activities of NARS.

Central Data Centre and ICAR intranet: This
centre is being established as a secure intranet for NARS
covering the 273 centres where internet connectivity was
provided under the NATP. The Data Centre would provide
a scalable, secure and reliable infrastructure for hosting
and managing e-governance through web-enabled
applications, services, messaging, databases, ERP, DSS,
content managing system, FMS/MIS etc. developed/being
developed by ICAR/institutes/SAUs. Due to lack of clarity
with regard to bid document format, guidelines and site
relation, there was a long delay in initiating the procurement
process. The site for the establishment has been changed
to IASRI, New Delhi from NASC complex for the better
up-keeping and post-procurement maintenance.  The
technical bids have been issued to interested bidders after
the approval of the pre-bid meeting proceedings by the
World Bank. PIU, NAIP has also sanctioned funds for the
additional power load from NDPL and for setting up the
separate sub-station for power supply of Central Data
Centre and National Agricultural Bio-informatics Grid. The
facility is expected to be commissioned by December,
2011.

Development of e-courses: Shortage of teachers
and absence of quality learning material are hurting the
education system in the country. The competence of our
graduates can be improved tremendously by providing them
with quality learning material innovatively developed using
the latest tools in ICT by the best teachers in the country
and make available both off line and online. With this
background, e-courses are being developed for degree

programs in Agriculture, Veterinary Sciences & Animal
Husbandry, Horticulture, Fisheries, Home Science and
Dairy Technology. The courses being developed are as
per syllabus recommended by the 4th Dean’s Committee
(as per Veterinary Council of India in case of B.V.Sc. &
AH). The effort is to complement the formal education
and does not attempt to give degrees through distance
education. This is one of the largest e-learning initiatives
undertaken by any organization in the country. A total of
368 courses comprising of over 17,000 hours of learning
material is being developed by involving hundreds of
teachers and students from 12 leading SAUs and a DU.

Thirteen e-learning laboratories have been set up, each
adequately equipped with required hardware, software,
and other gadgets such as video cameras, scanners, video
editing workstations, CD/DVD mass duplicator etc. 415
teachers have been trained so far including 14 in foreign
Universities.

The format is innovative containing lot of visuals,
audio/video clippings, animations etc. to keep the interest
of the learner intact. Each course will have a huge question
bank, a facility for mock quizzes with a system for instant
evaluation. The material prepared has been hosted on the
respective local servers and shared with other related
colleges for their feedback. In some courses, CDs/DVDs
have been prepared and distributed to the students and
their response is collected.

All the e-courses are being reviewed based on the
recommendations of PMAC by a committee of 2–3 experts
from the domain specific institutes/universities for quality
assurance. About 14 courses in B.V.Sc. & A.H. and 2
courses in fisheries are ready both in offline and on-line
version. Offline courses for the four fully completed
courses (VAN 111 Veterinary gross anatomy – I 1+2, VPB
121 Veterinary physiology–II 2+1, VGO 411 Veterinary
Gynaecology 2+1, VGO 421 Veterinary Obstetrics 1+1)
accomplished and the CD containing these four offline
dispatched to all the Veterinary Colleges in the country for
getting their feedback for further improvement. Most of
the other courses are expected to be completed by
September, 2011.

Consortium for e-Resources in Agriculture
(CeRA): At a time when the resources for the subscription
of costly international journals are dwindling drastically,
CeRA has come as a big boon particularly for SAUs. The
Consortium (www.cera.jccc.in) is providing on-line
access to over 2,900 international journals published by
international publishers such as Springer Verlag, Elsevier,
Taylor & Francis Annual Reviews, CSIRO and Informatics
to 124 NARS libraries. Science Citation Index (Thomson

Krishi Prabha
Meta Data & abstracts of 7332 and full text of 5759 dissertations
have been uploaded and hosted on the internet (http://
202.141.47.8:8080/HAU/thesis.html), password access given
to all NARS libraries

� Over 39728 hits and 18779 downloads recorded on the website
so far

� Google proposes to index the contents of Krishi Prabha database
in Google Scholar

� The effort will facilitate better research and avoid duplication
and plagiarism.
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Reuters) facility has been made available at IARI, New
Delhi in 2009. Forty awareness-cum-training/workshops
were organized involving over 2000 scientists to popularize
the facility and to maximize its use.

Knowledge Management: The Consortium involving
ICRISAT as CL and IIT-Kanpur, IIT-Mumbai, IIITM-
Kerala and three NARS members as CPs was formed in
order to create a common architecture for digital
information aggregation and services. The Consortium
partners have been able
to realize this outcome
fully. The Agropedia
platform, built with
semantic web
technologies, has been
accepted as the first of
its kind in agricultural
sector globally. This has
also led to a number of spin-off products such as the
“AgroTags” and the “AgroTagger”.

Two more technological innovations have been
developed and tested in this consortium.

One is the way the web-based query-response
platform, aAQUA, has been made more substantial by
adding SMS-aAQUA and Voice-aAQUA, enabling experts
to generate highly focused advisory and send them via
SMS and/or over voice. This integration of different
techniques of communication has been tried over a large
scale (SMS: 17,000 farmers; voice: 26,000 farmers) for
the first time in India for agricultural extension purposes.
Voice aAQUA, launched in April 2009, was an innovation
not originally projected but was built as a supplementary
platform. It was tested with farmers in Uttarakhand and
Maharashtra during April–December, 2009. Total of
990,000 messages were transacted with 26,943 farmers.
The other is the deployment of a host of GIS technologies
for micro-level assessments and database design, and for
support in farm-level decision-making. One group of GIS
technologies has been used to build geo-spatial data
libraries for rapid use in agricultural decision-making at
various levels starting from the State and the District. A

model has been built for one full State (Andhra Pradesh).
Based on this library, a rural GIS module has been
developed for use in village knowledge centres. The second
group of GIS technologies has been used to design micro-
level drought vulnerability assessment procedures and have
been deployed to considerable effect in a group of 21
villages by an NGO. The third group of innovations blended
a variety of on-line weather data services and detailed
information on soil micro nutrients for a whole district
and was used further in an on-line fertilizer
recommendation system that has been tested extensively
with over 1,000 farmers. Taken together, these
developments represent a significant technological
outcome from the Consortium that can be scaled up and
adopted by the NARS organizations or State Governments.

New prototype that brings SMS/Voice messaging to
Agropedia platform has been also launched during the year
2010-11. The Zonal Coordination Directorate (Zone-4) at
Kanpur has developed a series of messages for farmers
and 3000 farmers have been registered for this service in

CeRA

• Till September  2010 over 1.14 million articles have been
downloaded from CeRA subscribed publishers. Assuming a
conservative cost of R 100/download, the consortium has
already recovered close to R 114 million.

• Further, NARS is saving approximately R 600 million annually,
because of the formation of the Consortium and the negotiations
for higher discounts (ranging from 85–93%) from the
publishers.

Kharif season of 2010. This effort has been named vKVK
by the Agropedia team and will be developed further as
the PIU has approved the phase-II of the Agropedia with
emphasis on extensive farmer specific contents for Uttar
Pradesh and Uttarakhand.

Agropedia
Agropedia is an attempt to inject semantic and social networking
technologies into agriculture information management. In its short
span of less than 2 years, it has developed several path-breaking
concepts and demonstrated their feasibility:

• Used for developing Crop knowledge models (KMs)

• Contains about 7,200 pages equivalent of web pages

• Use of KMs for tagging content and people iPhone,  Agropedia
appliance and iPad

• Provides content management platform

• Could be deployed both off-line/on-line

• Provision for social networking platform, like wikis, logs, chat
rooms

• Increased international curiosity. 1,48,905 visitors from 196
countries; 84,225 unique visitors

 Agropedia
appliance

iphone iPad
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Consultancy Services (TCS). The portal would be ready
by September, 2011.

KM Project—The impact

• Using soil micro-nutrient information (boron, zinc, sulphur) from
2,000 plots in Dharwad district in Karnataka, IIIT-Kerala helped
in generating color-coded maps to reveal sufficiency/
deficiency of a particular micro-nutrient across the district.
This has become a support for decision-making on input
management by administrators in the district. The Government
of Karnataka has incorporated this technology into its “Bhoomi”
project covering 20 districts.

• GIS-based rural advisory services helped over 5,000 farmers
to reduce losses during drought in Addakal Mandal, Mahbub
Nagar District of Andhra Pradesh.  From the survey and
analysis, it was concluded that almost 64 per cent of the
farmers found the drought-related advisory services given by
ICRISAT/IIT-B Team useful, and were able to switch from normal
cropping pattern to castor which withstood the drought.  More
than 50 per cent of the cultivation costs for these farmers
were saved because of the new advisory services.

Another significant outcome is the enhanced capacity
among the SAU-ICAR experts in making use of and
contributing to such innovations: nearly 800 such experts
have participated in about 40 capacity strengthening
sessions in two years. They played a critical role in
evaluating the viability of such innovations and contributed
immensely in terms of content and data (for building DSS).
The UAS, Raichur, as an example, had transmitted 110
messages to 11,005 farmers as of 30th June (equal to over
120,000 message transactions). Similarly, their
contribution to Agropedia is: 520 postings and 604 images/
videos. Innovations developed here are also now part of
the NAIP projects for Rice Portal and Re-usable Learning
Objects (RLOs).

ICAR Portal and Website: The websites of the
ICAR and ten partner institutes have been redesigned using
the latest IT tools and are attracting increased number of
visitors. Twenty five other institutes have also followed
this example by using the Standards and Uniformity
Guidelines prepared and distributed by the consortium.
Fifteen on-line databases have been developed, the
important ones being: On-line application for generating
Hall-tickets for SRF exam, On-line updating of scientist’s
profile, On-line PDF Search, On-line training management
module, On-line Intellectual Property Right (IPR)
Information System, University Student Information
System (Academia Net)-NDRI, On-line submission of
applications for import of germplasm and ICAR Plant
Variety Registration System. Directors and the ARIS Cells
of all Institutes were sensitized through several Meetings/
workshops for the uniformity guidelines. ICAR Portal with
many online applications like on-line award application
submission, on-line IPR application monitoring system,
online tender processing etc. are being undertaken by Tata

The impact of new ICAR Website
The redesigned ICAR website has enhanced the visibility of the
ICAR on Internet and is attracting nearly 3,20,000 visitors per
month now, compared to about 80,000 per month in 2008 (before
the launch of the new site). The improved tools and techniques
used in developing the website have led to quicker searches and
better content categorization as reflected from the Google search
results. Now with “Agriculture” as search word the “ICAR”
appears on the very first page (out of 138,000,000 searches).
The hits on the websites of partner Institutes have also increased
by about 20 to 25%.

e-Granth: The Consortium has obtained the Open
Computer Library Centre (OCLC) membership and user
IDs and passwords to access WorldCat and Connexion
for cataloging and batch uploading of data to OCLC. Over
600,000 records have been uploaded so far for processing.
A group catalog “Agricat” (http://www.agricat.
worldcat.org) has been created as a sub-group of
WorldCat to access combined catalog of 12 partner
libraries. Detailed inventory of material to be included in
repositories has been prepared at four centres and
harmonized to avoid duplication. A unified list of 1.5 crore
pages including Reports, Bulletins, News Letters, old
Journals etc. has been prepared. The digitization contract
has been awarded through a NCB following World Bank
procedures and the digitization work of about 20 million
pages at 4 centres is starting from 1 April, 2011.

e-Publishing: A standards based on-line e-publishing
system has been implemented and is being used for e-
publishing of ICAR research Journals— Indian Journal
of Agricultural Sciences and Indian Journal of Animal
Sciences (http://epubs.icar.org.in/ejournal). In addition to
these two journals, two more scientific societies journals
namely “Journal of Medicinal and Aromatic Plants
Association of India” and “Indian Phytopathology” have
been hosted for e-publishing. Two more ICAR publications
“Indian Horticulture” and “Indian Farming” have been
included in the e-publishing. A highly interactive multimedia
format for publication of “ICAR News” and “ICAR
Reporter” has been inluded in the ICAR web portal. All
activities starting from submission of articles to the
publication is being done on-line now. This will reduce
the time for publication substantially and the cost on postage
and paper.

Paradigm shift in the research publication in ICAR:
The e-publishing system has resulted in a complete change
in the way research publishing was done in DKMA
(formerly DIPA), ICAR thereby benefitting all the



7
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 1

stakeholders and making it more sustainable. Due to
on-line system, now, there is a visible increase in
submission of articles from internationally acclaimed
authors, and international reviewers have also registered
online for contributing to ICAR’s journals).

It has been possible to address all the major problems
including the most pertinent issues like quality content and
its reach and on-line discoverability of research. The key
features of e-publishing system implemented under
EPKSAR project are as follows:

1. Timely dissemination of Indian Agricultural

Research Knowledge

a. Automation of routine tasks: In the e-Publishing
System, 35-40 predefined email templates are available
for all possible situations like “Acknowledge of
manuscript submission”, “Request to referee”,
“Acceptance of reviewing request”, “Auto Reminder
to Author”, “Auto Reminder to Referee”, “Copyedit
Request to Author” etc. which are available during the
workflow to various users like Reviewers, Editor,
Author, Copy Editor, which help in more effective and
fast email based communication.

b. Efficient and reliable record keeping: Records of
research papers and all editorial correspondence are
stored automatically in the entire process on computer
servers and databases. This has resulted in online
tracking of the progress by authors themselves. After
implementation of e-publishing system, there are no
telephone calls for queries by authors and no paper
based communication.

c. Paperless processing: In the new e-publishing system,
article manuscript submission by author is completely
on-line, all correspondence carried out between editor-
author-referees is via email and on-line both and
complete editorial office process is also carried out
through email and on-line, hence it has been possible
to eliminate the use of paper in DKMA (formerly
DIPA).

2. Enhanced visibility and circulation of Indian

Agricultural Research Knowledge

a. Open Access: Open Access on-line has resulted in
enhanced discoverability of the research published in
ICAR’s Journals. There are more than 6500 registered
users (5500 readers) of the system including authors,
readers, reviewers and editorial staff. Within last 3
months (December 2010 – February 2011) there have
been 33,092 visits, including 2,46,174 page views by
a total of 17,142 unique visitors, with 6.46 minutes
avg. time on site (source Google Analytics)

On-line dissemination of Indian agricultural research
knowledge within India

December January February
     2010     2011      2011

No. of visits 4899 7335 6922

No. of cities 79 80 80

Dissemination of Indian agricultural research knowledge –
Globally

December January February
     2010     2011      2011

No. of visits 6804 9961 9612

No. of cities 89 105 114

There are 350-450 visits everyday on the on-line
system in week days and 75-150 visits during weekends.
Due to on-line discoverability, we have also received
requests from international universities for collaboration
in research with authors of articles published in ICAR’s
journals, request for purchasing copyrights of article etc.
This will also result in increased impact factor of the
journals, in forthcoming years.

On-line Agricultural Research Knowledge Sharing from DKMA,
ICAR

32,924 visits from 142 countries/territories

b. Global visibility of the research in NARS: Earlier
global visibility was limited and achieved through
abstracting journals, which was a slow process and it
took 2-3 months to complete. Now with Open Access
and online availability immediately on publication,
research articles are visible globally and accessed by
the readers immediately upon publication.
Communication and Public Awareness: Nine media

cells have been set up in different parts of the country,
each provided with a contractual staff specialized in agri-
journalism/mass communication. Provided training to 83
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scientists in media related activities. About 650 Media
persons participated in Media Meets/Interactions
strengthening the media relations for enhancing brand
image and visibility of ICAR/NAIP. Around 3000 farmers/
entrepreneurs received first hand information through
showcasing of technologies though this programme and
about 106 Scientists received training on knowledge
management in agriculture and creative agricultural
communication. More than 1300 news clippings appeared
in national and regional media. Around 380 TV/Radio
programmes at national and regional level have been
facilitated. Around 220 news and success stories posted
on ICAR website from across the country without much
time lag.

About 90 Films/Audio-Video capsules highlighting
innovative technologies have been produced and some of
these films are based on the success stories of individual
farmers or farming community benefitted by the NAIP
interventions across the fields including Horticulture,
Processing and Fisheries. Each film has duration of 8-10
minutes and produced in English as well as regional
languages for motivating farmers at regional level. Video
Film on success story of Jamtara’s farmers and CIPHET
trained entrepreneur Kailash Chowdhary and are one of
them. 14 programme on NAIP and CIPHET technologies
titled “Do Dooni Chaar” produced and broadcasted under
this project on AIR, Jalandhar. 11 more programme are in
pipeline. GBPUA&T, Pant Nagar is also producing audio
programmes in collaboration with AIR, Rampur.

Strengthening statistical computation in NARS:
Access to modern and sophisticated computing systems
will empower the scientists for better   analysis   and
interpretation of the data and will entail their publications
in high impact journals. Through a high level negotiation,
a general purpose statistical software package (SAS) with
all modules and with three years updates has been licensed
at 150 NARS centres on a perpetual basis. Statistical
computing labs have been established at 9 computing hubs.

About 180 researchers/nodal officers from all 151
NARS organizations have been imparted training for
Software installation. About 205 trainers have been trained
through 30 working days training programmes on SAS
across 83 NARS organizations and 843 researchers have
been trained on Data Analysis Using SAS. Through
FOCARS training at NAARM, Hyderabad 158 ARS
Scientists have been sensitized about the use of SAS.

For providing a service oriented computing,
SSCNARS Portal is being established which is available
to NARS users through IP Authentication at http://
stat.iasri.res.in:8080/sscnarsportal.

A Rice Knowledge Management Portal (RKMP)
is being developed, by DRR, Hyderabad, with 8 other
partners covering 15 major rice growing states of the
country. Around 2500 Reusable Learning Objects (RLOs)
were developed in disciplines like Agronomy, Entomology,
Pathology, Soil Science, Economics, Hybrid Rice and Post
harvest technology for Extension Information System
(EIS). These RLOs will be used along with 1800 state
specific RLOs to make this portal one of the exhaustive
semantic portal on a single crop. About 500 pages of the
content has been translated into the local languages. For
all the rice growing states of the country, GIS Based map
interfaces have been developed. Area, production and
productivity for all the states for last five decades have
been digitized.

Last 45 years of AICRIP multi location trial data has
been digitized, indexed and tagged with more than 15000
AICRIP Datasets, RKMP is catering to data requirements
of rice researchers of the country. Apart from this last
two decades FLD results have been digitized. “Expert
Answers on Rice” a question answer platform (on-line/
SMS based) has been developed, piloted and refined with
the help of about 150 Rice Experts.

ICT based tools/technology towards interactive
multimedia advisory system is being developed by the
Rural Technology Business Incubation (RTBI), IIT-M,
in partnership with TNAU, Coimbatore and 3 other
NGOs.

The mobile application has been developed and
implemented for registering the farmers’ details and
collecting the non spatial data of farmers including:
Farmers’ profile – name, phone number, survey number,
hamlet etc.; Plot details like size, irrigation, soil type;
Current crop details like variety, date of sowing, crop
duration; Crop inputs like fertilizer used, pesticides used;
Previous crop history – crop, yield etc. This application
also uploads farmer’s photograph, panoramic view of the
plot, diseased/infected part of the plant etc. The spatial
data of each farm plot is also being collected using GPS
devices and integrated into the database. A sample
dashboard is provided above:

Advisory services have commenced over phone,
while the full fledged sophisticated call centre is being set
up for the registered farmers and awareness of the advisory
services was provided to 428. About 214 farmers availed
the services the last 2.5 months.

The economic impact

Through National licensing of SAS statistical software package,
the NARS is saving approximately R 75 million each year.
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Technology mediated learning using Reusable
learning objects (RLOs) to facilitate Open Distant
Learning (ODL) is being implemented by IGNOU, in
collaboration with three other partners. For storing,
managing and searching RLOs, an attribute profile for an
RLO based on IEEE LOM standard was designed and
implemented (http://agropedialabs.iitk.ac.in/agrilore/
?q=node/add/lomap). Designed and implemented the first
version of the agriculture RLOs site (www.agrilore.org).
This  web-site has the Search interface, Content index,
Browse, Create a Course and view it, Separate Handlers/
Players for different file type like: doc, ppt, flv, mp4, ogg,
pdf, jpg, png, gif; Chat Interfaces (Public & Private);
Google Analytics and about 15 Sample RLO’s.

An on-line system for NET/ARS preliminary
exam of the ASRB with 23 partners is being developed
and is expected to be ready by December, 2011. The
infrastructure for the National On-line Examination Centre
(NOEC) at ASRB HQ and fully furnished Examination Halls

is completed and is ready at 23 Locations. The process
for the hiring of consultant on turnkey basis is on and is
expected to be finalized during May, 2011. This system
will enhance efficiency and transparency in selection
process.

Establishment of a National Agricultural
Bioinformatics Grid (NABG), an ambitious project of
the ICAR with IASRI as the Lead Centre and five Bureaus
of the Council is progressing well. The team of NABG
has visited number of HPC facilities of the country for the
architectural design finalization. About 10 thematic training
workshops have been completed. Document of National
Competitive Bid for civil works has been published in the
national newspaper and work is likely to start in May,
2011. Technical specifications of infrastructure and
computing resources of the grid are in the process of
finalization with World Bank. The facility is expected to
be ready by March, 2012.
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Sub-component 1.2: Business Planning &
Development (BPD)

The ICAR and the SAUs have been developing a
number of technologies but they have poor capacity for
their commercialization. The attitude, the mindset and the
organizational culture is not congenial either for marketing
the technologies, enterprise development or for developing
the public–private partnership. The idea of the BPD is to
encourage, nurture and support technologists and scientists
with initiative and potential to turn their innovative research
ideas into sound commercial ventures. It is envisioned to
formulate business policy, plan and develop models for
technology commercialization and establish technology
incubators.

Institutional framework and policy guidelines: The
ICAR has developed the Guidelines for Intellectual Property
Management and Technology/Commercialization that has
been implemented in the ICAR with effect from October,
2006. It deals extensively about policy framework for IP
management and technology transfer/commercialization.
Further, the ICAR has finalized a Scheme Intellectual
Property Management and Transfer/Commercialization of
Agricultural Technology which is being implemented
during the XI five year plan. The objectives of the scheme
are:

1. To set in place an institutional mechanism to protect/
manage Intellectual Property (IP) generated within the
ICAR system.

2. To implement the incentive system, incorporated in
the ICAR guidelines.

3. To maximize technology transfer by ICAR institutes,
and to generate income/resources through
commercialization of IP.
The NAIP has committed a budget of R121.5 million

to support the above scheme.

The institutional set up: A three tier institutional set
up is in operation.

1. The Agro-Technology Management Centre (ATMC)
at ICAR HQ to perform the key role of facilitation/
coordination and monitoring.

2. Zonal Technology Management Centres (ZTMCs) at
IVRI, Izatnagar; CIRCOT, Mumbai; IARI, New Delhi;
NIRJAFT, Kolkata and CIFT, Cochin.

3. Institute Technology Management Units (ITMUs) at
all the ICAR institutes.

In order to integrate and complement the above ICAR
scheme, the NAIP has set up a Business Planning and
Development unit in each of the ZTMC (five). This was
done with the expectation that the BPD units supported

by the NAIP would find ownership and would be sustained
during post-NAIP period as well. With the provision of a
management expert and proposed introduction of corporate
culture, the initiative will speed up the ongoing
commercialization activities of the ICAR.

Looking at the tremendous potential these units have,
five more units were added later in the SAU system. They
are at TNAU, Coimbatore, JNKVV, Jabalpur, AAU, Anand,
BAU, Ranchi and CCSHAU, Hisar. A project on Hand
holding and mentoring of BPDs under NARS has also been
sanctioned to Agricultural Business Incubator (ABI),
ICRISAT to help, support and network all BPD units. ABI-
ICRISAT will also oversee implementation of the work
plan and monitor their progress.

India has the highest number of ABIs

With the establishment of 10 BPD Units in NARS by the NAIP, India
has achieved the distinction of having the highest number of
Agricultural Business Incubators (ABIs) in the world.  There are
over 50,000 BIs in the world, but the number of Agribusiness
incubators are only 35.

All ten BPD units are operational now with all the
staff including the Business managers (with MBA degree)
in place. The offices have been made ready, most of the
equipments are procured and other facilities are almost
ready. The important activities taken up by them include:

• Each BPD has identified 5–10 technologies ready for
commercialization and their market valuation is in
progress.

• Advisory committees have been constituted for
streamlining and monitoring the activities of the units.

• All commercialization windows have been integrated
and senior managers, scientists and entrepreneurs have
been sensitized.

• Business Incubation facilities have been created with
all the required equipments, service facilities, glass
houses, pilot plants etc. 75 incubatees have been
housed so far.

• BPDs have successfully generated 44 technologies
generating revenue of R 91.64 lakhs through
commercialization and R 2.93 crores (gross) revenue
as on Feb., 2011.

• So far 216 leads and 354 entrepreneurs have been
developed.

• ICAR/NAIP and ICRISAT successfully organized
Global Agribusiness Incubation Conference, NIABI
2011 at ICRISAT, Patencheru from 8-9 Feb., 2011.

• For the outstanding contributions and performance
of Incubators (BPDs) and Incubatees in the NIABI
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IMPACT

• The Network of Indian Agri-Business Incubators (NAIBI) set
up under NAIP has been attracting international attention.
InfoDev of the World Bank organized a meeting of global
Agribusiness Community of Practices (CoP) at ABI-ICRISAT in
October, 2010 which was attended by over 50 members from
15 countries.

• Medium, Small and Micro Enterprises (MSME) of Govt. of India
has provided an additional  funding of R 53  million for one
year to eight BPDs set up under  NAIP (CIFT, JNKVV, NIRJAFT,
AAU, TNAU, CIRCOT, BAU, IVRI). About 50% of the funds is
for BPDs and the remaining 50% for the entrepreneurs.

• TBI-DST has provided R 25 million to BPD unit at TNAU,
Coimbatore.

• A gradual change in the mind set and work culture is being
noticed amongst all BPD units.

Network, first time awards were given to “Best
Agribusiness Incubator” and “Best Incubatee”.

• NAIP-ICAR-NIABI set stage for Agribusiness
Community of Practice (CoP) of Info Dev.

• New Publications initiated: NIABI newsletter, Mentors
Directory, Funding Directory, BPD reference guide,
NIABI Calendar 2011.

• India pioneered globally by creating NIABI (Network
of Indian Agri-Business Incubators), through ICAR-
NAIP.

• MSME and DST have been catalyzed to augment 8
BPDs through additional funding of R 6.5 crores.

• Catalyzed change in NARS by promoting innovation,
Entrepreneurs in agri R& D through PPP.

• Only System to facilitate lateral entry of Innovation
and market oriented research in agriculture and
Innovative system of technology commercialization.

• India leading Globally with maximum number of Agri-
Business Incubators through this initiative.

• Extensive market sensitization made through
advertisements, emails, websites, direct contact,
participation in exhibitions/shows, distribution of
brochures/fliers, etc.

• Sensitized the other ICAR institutes in the catchment
and compiled their commercializable technologies.

Senior management of the ICAR attaches great
importance to this sub-project. Five meetings with the
top management of ICAR have been held so far to sort
out administrative difficulties, clear misunderstandings, and
create an atmosphere for smooth implementation of the
project.

Convergence with the initiatives of the ICAR: As
per the directive of the top management, the activities of

both the BPDs and the ZTMCs are to be integrated and
put under single administration to avoid duplication and to
provide synergy. The ICAR organized ZTMC-BPD zonal
meetings involving all the ICAR Institutes at Delhi,
Izatnagar, Cochin, Mumbai and Kolkata and the BPD
implementing Team including the Business managers
participated in all these programs. The objective of these
2-day programs was to create awareness about the IP
assets of the ICAR and sensitizing the scientists about
entrepreneurship and commercialization of technologies.
A total of over 500 scientists representing 97 Institutes
participated in these programs including many senior
managers of the ICAR.

Global Agribusiness Incubation Conference, NIABI
2011: The first global conference on agribusiness
incubation: NIABI 2011, organized by ICRISAT in
collaboration with ICAR/NAIP, and held at ICRISAT
headquarters in Patancheru. The two day conference held
over March 8 and 9 had more than 120 participants from
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10 countries and representation of 10 agriculture related
associations and forums. The conference saw participation
of more than 60 entrepreneurs, 15 delegates from Africa
and Philippines, 45 scientists and managers from research
institutes and agro companies. The 10 Business Planning
and Development (BPD) units under the Network of Indian
Agri-Business Incubators (NIABI) also participated in the
conference and the agri-exhibition to promote their

technology and clients along with six other startup
ventures.

Some of the key highlights of the conference were
the initiation of the Global AgriBusiness Incubator network
which will be spearheaded by ICRISAT and ICAR. More
than 45 speakers from across the world spoke on various
themes during the conference ranging from how
agribusiness can help in addressing the challenges in
agriculture to how business incubators can help the
Research Institute in better delivery of agro technologies
to women entrepreneurship in agriculture. On the sidelines
of the conference there was also an Investors-Startup
forum, where agripreneurs could pitch their case for
getting funding assistance. Five venture capitalists
participated in the forum where eight startups got the
chance to present their venture.

Sub-component 1.3: Learning and Capacity Building
(L&CB)

The ICAR has proposed the National Agricultural
Innovation Project with the explicit objective to give NARS
an innovation perspective by transforming it to a pluralistic
National Agricultural Innovation System (NAIS). In the
NAIS, public, private and civil society organizations are
expected to be involved together in well defined
partnerships to pilot accelerated and sustainable
transformations of Indian agriculture to meet national goals.
Institutional learning and capacity building are central to
achieving this transition. One project with NAARM as the
CL and IIM-L, MANAGE & NIRD as Consortia Partners
has been approved to meet the above goal.

*one additional programme  in place of MDP on PME (3 above) as recommended by PMAC review in March, 2010
# 3 programmes dropped as recommended by PMAC review in March, 2010
 + new programme in place of MDP on PME as recommended by PMAC review in March, 2010
** included by PIU NAIP in 2009-10

A. Capacity building

Sl. MDP/Training programme Area Target Achievement Participants
No.

1. Developing winning research proposals 10 10 237

2. Leadership for Innovation in Agriculture 17 18* 333

3. Policy, Prioritization, and M&E of consortia based research projects 19 16# 332

4. ICTs in PME of NAIP Projects 5 4 44

5. Managing public private partnerships in agricultural research 9 7 141

6. IT based DSS (GIS, data mining, digital content management, e-learning, multimedia) 25 25 461

7. Technical and administrative staff support for consortia based research in agriculture 11 11 196

8. Managing Quality in agricultural research system+ 1 1 23

9. Agribusiness management ** 3 4 92

10. Research Workshops 6 6 328

Total 106 102 2187
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The methodology encompasses a variety of L&CB
initiatives by NAARM and the partner institutions. The
various L&CB models adopted will include Management
Development Workshops focused on institutional change,
research partnerships, leadership, policy, M&E, and
project management; capacity strengthening in research
proposal development, IT based decision  support systems
including those based on GIS, data mining and multimedia,
and institutional,  technical and behavioral skills; national
and international training focused on enhancing  knowledge
and skills in frontier sciences and management; and
developing new learning models based on e-learning,
internet resources and other media. The L&CB initiatives
are backed by collaborative research studies to generate
high quality learning resources based on specific case
studies in areas/projects relevant to NAIP.

B. Help Desk

Handholding support for proposal development for
nearly all proposals approved under components 2, 3, 4
and project management support to approved projects.

C. Research

1. Developed an on-line training feedback evaluation
system.

2. Research Case studies
i. Commodity supply chains: Assessment of traditional

and retail  supply chains and marketing channels (Rythu
Bazars) for fresh fruits and vegetables for gross value
distribution within the chain in Andhra Pradesh;
prospects for futures markets in cardamom (in Kerala)
and potato (in Uttar Pradesh); institutional innovations
in contract farming in poultry (Andhra Pradesh) -
NAARM;

ii. Research-market linkages and services: Developed
questionnaires and conducted market surveys for
assessing (i) scientists perceptions of market linkage
of research, (ii) contractual arrangements in mango
supply chain, and (iii) efficiency and effectiveness of
agricultural services-IIML;

iii. Institutional innovations in organic farming: Case study
on  Primary Producers Company (PPC) of Organic
Farmers  in Kerala to assess  the cultural and
institutional context of the formation of PPC,  system
competency, relationship dynamics between the actors
and institutions involved, technological outcomes,
institutional innovations and the overall impact on
livelihoods of the farmers-NIRD.

3. Web sites developed (2) (NAARM): Village Knowledge
Centre and web portal for SHGs in Aipur village (in
collaboration with Dhan Foundation and SAIRD); Web

portal: for digital media resources centre in Plone CMS.
4. e-learning modules developed (60)–(NAARM): 59

course modules of PG programmes in agricultural
management, information management in agriculture
and intellectual property management in agriculture
using MOODLE LMS; Learning modules for virtual
learning in Dhrupal CMS (MS Excel Applications; open
source statistical software (accessible from Virtual
Learning Centre on NAARM website).

5. User manuals and learning resources: for e-learning
systems through Models (OSS), Web and Multimedia
content development, GIS, Data mining and other areas.

6.  Databases developed (NAARM): databases, GIS
products and vulnerability maps for assessing
vulnerability of rural livelihoods at block level for
Nalgonda district of AP and at district level for AP
State.

7. Assessment of vulnerability of rural livelihood systems:
Developed a GIS based framework for assessing the
vulnerability and adaptive capacity of rural livelihood
systems by integrating the Sustainable Rural
Livelihoods (SRL) framework of DFID into a GIS
based platform to derive and vulnerability indicators
and indices. Data mining techniques have been used
to develop an objective method of analysis to segment
the study region into homogeneous clusters with
respect to the five types of livelihood assets of the
SRL framework (natural, social, human, physical and
financial) and derive an index to characterize the
vulnerability of the resultant clusters.

International Trainings

• A Committee under the Chairmanship of DG, ICAR identified
23 cutting edge areas of science where capacity building of
NARS Scientists was required. It also identified the slots in
each area Subject Matter Division-wise and the advanced
centres overseas for the training;

• 478 Scientists were selected competitively;

• 305 scientists have already completed/undergoing training
abroad;

• While approving the consortia, the PMC has identified
international training in selected areas to meet the objectives
of the project. Under this 197 scientists out of 328 approved
have so far availed the training;

• The follow up action and the impact of the trainings have
been taken up;

• To make it cost-effective and to cater to many scientists, 61
National trainings involving international experts will be
organized and 984 scientists are proposed to be trained
under this. A second call for 28 national trainings has also
been issued;

• The proposals have been invited and are being processed.
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Sub-component 1.4: Policy, Gender Analysis and
Visioning (PGAV)

Sustainable food security and agricultural income
enhancement is critically dependant on a long-term policy
framework. Through this sub-component, seven projects
relating to visioning, policy analysis, gender issues,
commodity outlook, market intelligence, state centre
relationship inclusive growth etc. are being implemented.

Visioning and Strategic Planning: Characterization
of rainfed agriculture with different scenarios – business
as usual, climate change and watershed - of rainfed
agriculture were visioned.  Under visioning of dairy sector,
two scenarios developed for 2021 and 2035 revealed that
milk supply is not going to commensurate with the demand
for liquid milk. In 2035, it is expected that supply is going
to be deficit of approximately 4.5 million tonnes. Hill
agriculture visioning process is based both on the past
trends and the primary information with Western
Himalayas particularly Himachal as a test case.  The rise
in temperature in general has shifted the suitable production
niche for temperate fruits to higher altitudes. Consequently,
farmers expect the hill farming to be a specialized venture
in future; where emphasis would be on labour saving
technologies.

Technology Forecasting: Augumenting &
consolidating bibiliographic & patent data bases in
nanotechnology - above 1000 each of nanotech patents
of soil, water, plant and animal disease diagnostics, food
processing and packaging and bibiliographic databases were
collected, digitised and accessed with search options.
Responses for technological needs were analyzed using
the linear combination weighted scoring, multi-dimensional
scaling and Analytical Hierarchical Process (AHP) methods
revealed that input-use efficiency is an important
performance indicator in rainfed agriculture.

Nanotechnology

• Possible application of nanotechnology in agriculture is being
explored. The available reviews have been digitized for easy
access to NARS researchers. More than 1,000 nanotech
patents of soil, water, plant and animal disease diagnostics,
for processing and packaging have been collated and their
access supported through digital library.

• 20 ARS scientists undergoing orientation training at NAARM,
Hyderabad and 4 students from other universities have got
exposure/internship training in nano-biotechnology.

towards diversification of the rural economy. Within the
agricultural sector, the shares of horticulture, livestock
and fisheries in the total value of output increased quite
significantly overtime. Also within the crop sub-sector,
the contribution of food grains to total cropped area as
well as value of total crop output declined. The economic
impact of Bt cotton in the industry since its introduction
in the country was quantified. The impending elimination
of varieties’ cultivation has implications for bio security
and bio diversity. A manuscript of policy brief on
implications of transgenic hybrid for plant varieties has
been prepared.

Centre-State Systems: Culmination workshop was
conducted on 24 August, 2010 in which various reports
submitted by the consortium partner were discussed in a
forum of eminent economists. The proceedings
incorporating all the suggestions and comments have been
prepared and sent for revision.

Research Impact Assessment: Guidelines for
institutionalization and integration of PME cells in NARS
were developed and communicated to ICAR. Sixteen
proven technologies were assessed for macro level impact
across fourteen PME cells.

Gender Issues: Among the varied ICT initiatives, the
knowledge centres and the community radio were found
to have the greatest potential in reaching women with
locally relevant content since they have an explicit intention
to target and have an agenda and mechanism for addressing
the information needs of rural women.

The pattern and trend of enrolment of girl students in
ANGRAU, CSKHPKV, OUAT, PAU and TANUVAS were
studied. Work participation rate (WPR) and disparity index
across states were computed.

Prioritization, Monitoring and Evaluation: Efforts
have been made for the integration of different units
addressing PME activities. A high level committee was
constituted to review the status of the PME Cells and
suggest measures for bringing uniformity in structure,
purpose, functioning and sustainability. The committee has
submitted the report to ICAR for consideration and
implementation.

Market Intelligence: Eleven market intelligence
centres have been established with the objective to make
commodity price forecasting for 19 major crops. So far,
two hundred and twenty seven commodity price forecasts
in 33 commodities were made and published in 130 leading
dailies, websites (www.tnagmark.tn.nic.in, http://
amickau.nic.in) and also directly to 152,837 farmers
through mobile as text Short Mobile Services (SMS), Voice
SMS via IFFCO Airtel 23 lakh Green card holders and

Policy Analysis: The incremental production due to
public sector research was computed. It was established
that without research India would have been a net importer
in case of rice and wheat. The returns to research were
estimated at 32 per cent. There is a clear positive trend
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regional text SMS thorough NOKIA Life tool Services in
Agriculture with validity of more than 92 per cent.

Market intelligence— Case studies on impact

• In Dharmapuri district in Turmeric, it has been observed that
farmers realized additional income in the range of R 4000-
R 7100/quintal by following the NAIP-DEMIC TNAU advice and
the total additional income gained was in the range of R 10.5
to R 11.2 lakhs.

• In cardamom price forecasts, the benefit of the information
under consideration is found to be in the range from R 3.29 –
R 4.54 crores.

• In Basmati Paddy advise, the farmers by storing their produce
for about six months enabled them to sell their produce at
higher prices than the prices prevailing at the harvest of crop.
On an average farmers were benefited by R 749 per quintal
and earned R 37,250 per hectare.

To improve the capacity of farmers in use of market
intelligence 144 farmers’ trainings and 89 Officers’
trainings involving 7200 farmers and 4450 officers were
organized.

data collection is completed in 19 districts of Uttar Pradesh.
Cost Benefit Analysis (CBA) for Sarda Sahayak canal
irrigation system has been estimated with a Benefit-Cost
ratio for 46 talukas of the Sarda Sahayak command area
for six major crops. A model framework for water demand
assessment is created. A method of computing crop water
requirements has been devised in GIS environment based
on the actual crop ET and spatial distribution of various
crops at a high resolution of block-level.

Assessment of future human capital requirement
in agriculture has been taken up by NAARM in
association with Institute of Applied Management
Research. Survey data from 40 SAUs, 50 private colleges,
3450 establishments, 2100 students and 4880 employees
has been collected and analysed. A mixed methodology to
assess demand–supply of graduates has been developed.
Forecast reports (vetted with association of sub sector
organizations) for crop sciences, horticulture, dairy, fishery,
Veterinary and Agri. biotechnology sectors have been
developed.

Carbon finance: Started early 2010, the consortia
led by the ICRAF is aimed at helping the average farmer
to get benefit from reduced carbon emissions and
increased carbon sequestration by use of an alternate
protocol called SMART-CDM developed by ICRAF. The
protocol takes an area based (grid-based) approach which
allows meeting the minimum tradable volume requirements
of the carbon market. To facilitate this, the project is being
implemented in four sites where Rural Livelihood projects
of the NAIP are operating. The sites have been identified,
land uses and characterization and assessment of livelihood
of the communities have been done. The greenhouse
mitigation interventions have been identified.

Worked with the communities at four locations and
identified green house gas emission reduction and
mitigation interventions from a range of 40 best available
for Indian conditions. The selected interventions are easily
applicable at the farm-house hold in all the ecologies. The
mitigation activities are prioritized according to the grid
specificity and their potential certified emission reductions
(CERs) calculated accordingly. Approximately 11,000
CERs are to be generated through tree based, energy saving
and conservation practices at the farm, community lands
and the households in the four ecologies. A carbon saving
tool kit for the project design of sustainable agroforestry
based CDM projects has been developed and discussed
with all the community partners. It is ready to be translated
in local languages.

Under Policy and Institutional options for Inclusive
Growth, the role, access and participation of

Decision support system for agricultural market
outlook is being developed. A comprehensive integrated
model capable of estimating the production, consumption,
trade and prices in a simultaneous equation framework to
generate the required parameters and their relationships
for simulation and sensitivity analysis would be applied.
Global review is done, data on over 30 crops collected,
on-line repository created, and the model building exercise
is progressing. A decision support system is being
developed for agricultural commodities parameters like
Production, Consumption, Prices, Income, Trade,
Resources, Stock etc. CMOS, an on-line data repository
is developed and provides quality time series data at
geographically disaggregate levels. A Prototype model for
cereals has been developed and model for oilseeds is under
progress

Assessment of impact of climate change on water-
energy nexus in agriculture under canal irrigation
system has been taken up by a consortium led by IIM-
Ahmedabad. Baseline spatial data base for setting up of
water balance model (SWAT) has been created. Block level



16
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 1

disadvantageous groups and regions in the growth process
and underlying factors responsible for their exclusion are
being examined. It has been observed that the current
agricultural growth rate of more than three per cent is not
disappointing but this should be seen in terms of economic
viability of small farmers and high incidence of rural
poverty in some parts of the country. For example, small
farmers occupy 60-80 per cent of the land in the eastern
region and the incidence of poverty ranges from 28 to 46
per cent in this region. Therefore, agriculture sector must
grow to increase farm income and reduce rural poverty.
Further since much of the hope for increase in agricultural
productivity is pinned on technological innovations, it is
imperative to strengthen the innovation system. The first
and foremost requirement for this is enhancing public
investment for agricultural R&D. The annual growth in
the public investment has slowed down from close to 6
per cent in 1990s to 3 per cent during the last decade. The
investment intensity, i.e. public investment as a percentage
of agricultural gross domestic product (AgGDP), is nearly
0.6 per cent for research and nearly 0.2 per cent for extension.

Technological options promoting conservation and
efficient use of natural resources and institutional reforms
to improve incentives for adoption of environment-friendly
farm practices can contribute to sustainable production
systems. Institutional reforms should also promote
incentives for cooperative solutions for common property
resources.

Sub-Component 1.5: Remodeling Financial and
Procurement Systems (RFPS)

Financial Management System (FMS) was envisaged
to provide financial management support to NAIP and
ICAR as a whole. The Price Waterhouse Coopers, a
financial management consultant was appointed for
identification of a suitable modular software platform for
the entire FMS/MIS for ICAR.

An online ERP based Financial Management System
(FMS) has been developed using ORACLE. The system
has initially been implemented in PIU-NAIP and six other
ICAR institutes based at Delhi (viz., IARI, IASRI, NCIPM,
DIPA, NCAP and NBPGR) and accordingly the FMS has
been signed off in these institutions.

After successful implementation of the pilot project
to provide systematic support to PIU in further
implementation and management of the system and holding
internal support team has been hired. As per the
recommendation of the World Bank the team consists of
report generator, DBA and charted accountant. The team
has been provided training by PWC and will take over
legacy work of PWC. The team has started preparing/

generating consolidation report, voucher entries, balance
sheet along with the schedule and the World Bank reports
in respect of PIU and other implementing institutes. Now
instant information on budgetary provision like release,
expenditure and savings is available with regard to all
components i.e. project wise, consortia wise and state wise.

The bids for MIS/FMS have been received and
technical bids are being evaluated. It is expected that by
June, 2011 the System Integrator will be on board to
develop and implement the modules of MIS.

A team of 10 members (F&AOs) from ICAR has
been identified who will be associated with system
integration. In the Ist Phase, the MIS will be implemented
in 6 larger institutes including the Head Quarter, after that
it will be executed in 14 medium sized institutes. The IInd

Phase, the roll out of MIS will be taken up in 90 institutes.
It is hoped that the MIS will be implemented in whole of
ICAR within the next 2 years.

The overall progress with regard to FMS/MIS was
recently reviewed by DG, ICAR alongwith the senior
officers of ICAR.

Under this sub-project, training programmes at ten
different locations/institutes including PIU-NAIP has been
organized in which approximately about 350 peoples were
trained.

Project Implementation Unit (PIU)

The PIU has the responsibilities of administration,
coordination and facilitation of implementation of the NAIP.
Besides NCs and the administration and financial units,
the PIU also support, facilitate and coordinate the activities
of consultants on M&E, MIS and others. A regular staff
of one Under Secretary, one Section Officer and two
Assistants are providing the logistics and administrative
support to the PIU, NAIP. The total of 27 contractual
staff including Office Assistants, Stenographers, System
Analyst and Messengers are engaged for the PIU office.
Sixteen Research Associates have been providing services
at various levels to the PIU office. RTI matter and the
matters pertaining Vigilance are attended on priority. The
unit is working satisfactorily under the overall leadership
of the National Director.

Overall Assessment

Unlike other components, Component-1 did not have
the M&E mechanisms (CIC, CMU, CAC) at consortia
level in place. After concerted efforts by the PIU-NAIP,
the PMC approved (October, 2008) the constitution of
the Project Monitoring and Advisory Committee (PMAC)
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which became effective from March, 2009. The PMAC
with 1–2 member(s) as experts in each sub-component
area is visiting the consortia periodically and giving valuable
guidance in implementation. So far, 43 visits/review
meetings have been held covering 35 consortia. Poor
performing consortia partners have been pulled up (two
centres closed pre-maturely) and good ones have been
given extension or additional support. As per the decision
taken at the II MTR, the performance of the consortia
have been graded with 3, 12, 10 and 4 consortia falling
under Highly Satisfactory, Satisfactory, MS and NS,
respectively. Twelve consortia which were relatively new
have been excluded. Four NS consortia were reviewed in
a meetings held at NDRI and OUAT by a committee
consisting of an expert, ND and NC and found that 2
consortia have improved and upgraded to MS category.
Similarly, 7 consortia in the MS category (3 were upgraded
to Satisfactory category by ND based on the reports and
recommendation of PMAC) were reviewed at GBPUA&T,
Pantnagar and 5 were upgraded to Satisfactory category.
All measures are being taken, including changing of CPIs
in two consortia. The workshop of all the sub-projects of
Component 1 was held on 19–20 October, 2010, which
was also attended by Chairman and members of O&MPC
and PMAC and invited experts.

Overall most projects are doing well. Special attention
is being given to quality assurance of e-courses. The
revised mode of peer review which was experimented in
some courses will be implemented in all consortia.

Similarly, the BPD is a new initiative requiring new
mindset and approach to implement the programs. Despite
exposing the implementing team to rounds of
brainstorming meetings, interaction with experts and visits
to the Agriculture Business Incubation (ABI) facility at
the ICRISAT, our scientists have been slow in
understanding the concept and the intricacies and the skills
required for technology commercialization. Provision of
a qualified Business Manager for each BPDU has helped
things to some extent. The ABI-ICRISAT as per their
mandate are providing handholding and mentoring support
to all the BPD units set up by the NAIP. Realizing the
importance and potential of BPD projects, Senior
Management including the DG, ICAR have been regularly
monitoring the progress and guiding and helping in smooth
implementation of the BPDUs. There is a perceptible
change now and majority of the Units would certainly
prove very successful.

Two big projects (ASRB on-line exams & National
Bioinformatics Grid) approved during the fag end of year
2009–10, has a substantial amount of budget under high

end equipments and consultancies. The PIU-NAIP is regularly
monitoring the procurement of these items. For Central Data
Centre, the bids have been issued to interested companies.
The funds for the extra power load to NABG and CDC at
IASRI have been deposited with NDPL so that parallel work
for power load can be taken up. The present NC being an
ICT expert is closely monitoring the implementation of
Central Data Centre, NABG and MIS/FMS.

The future: Due to delays in sanctioning projects,
fund release and other teething problems related to
procurement etc., some projects (particularly BPD projects)
and the projects approved in 2009–10 (FMS/MIS, NABG,
ASRB on-line) may not deliver promised outputs before
the termination of the NAIP (i.e. March, 2012). These
facilities can be fully tested, operated and implemented in
the extended period of Extension of the NAIP by about 12
to 18 months.

Sustainability
The activities undertaken in Component-1 are towards

capacity building of the system. These are implemented
on a pilot basis and their horizontal expansion in the system
and institutionalizing them is upfront in our mind and the
implementing team is constantly reminded of this. In
most of the consortia, capacity has been built at both
consortia and system level. This along with infrastructure
developed should enable sustainability of the interventions.
The council will have to take a few policy decisions and
commit funds in the 12th FYP to support these
interventions.

Realizing the potential of ICT applications in NARS,
the NAIP has made an investment close to R 2,254 million
(19% of the total NAIP budget) on ICT related projects in
Component 1. By the end of the NAIP, we would have
several knowledge products which have the potential to
make a big difference in the way we approach research,
education and technology transfer activities. The system
however, requires a proper ecosystem—leadership,
infrastructure, IT experts in each organization to facilitate
and promote the use of knowledge products by scientists,
finance and other personnel. Further, there is a strong
need to have a Team of IT experts headed by a person at
the RMP level at the Headquarters to provide leadership in
this important area. The ICAR must address these issues
on priority. The ICAR must develop strong linkages with
public institutions specialized in ICT such as the IITs to
enable harnessing the recent advances made in the field. A
brain storming meeting (3–4 November, 2010) chaired by
DG, ICAR involving all the DDGs and ARIS Cell incharges
and computer scientists of the ICAR Institutes has given
a road map to exploit the full potential of ICT.
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Component 2: Research on Production to

Consumption System (PCS)

The component-2 addresses the issues related to
production, processing, value addition, marketing, efficient
resource utilization, pilot scale testing of developed
technologies and income and employment generation. It
includes value chain on cereals, millets, fruits & vegetables,
milk, meat on one hand and flowers, cotton seed & fibre,
coconut fibre, banana pseudostem fibre, lac, agroforestry,
livestock, natural dyes, cashew, aromatic plants,
neutraceuticals, spices, castor, saffron, milling byproducts,
sea-buckthorn on the other hand. Besides, this component
includes 8 sub-projects on fisheries sector.  During this
period most of the sub-project have been reviewed well
and started generating technologies, processes, product
and protocol in their respective area of research. This
includes production technologies in which various
treatments were optimized to get high quality yield.
Similarly, most of the crops and commodities were
characterized for physio-thermo, biochemical and
processing attributes and protocol developed. Also,
developed value added products from the main produce
as well as from by-products and waste of milling industry
for human and animal consumption. Under the production
technologies, varieties have been screened and identified
for their intended use in Production to Consumption System
of research.  Products and process parameters have been
optimized to develop novel and innovative value added
products at lab scales and tested analytically and
organoleptically. Farmers, Self Help Groups, processors
and entrepreneurs have been encouraged to adopt newer
approaches and were involved in the research activities
right from the beginning.

The overall progress report of 51 sub-projects under
8 thematic areas has been documented and the salient
achievements along with technological innovations are
summarized in this report. Most of the sub-projects,
addressing value chain approach in agri-hort-aqua-
livestock produce, have made good start and have developed
technologies, processes, novel value added products and
protocols in their respective commodity value chain.
Attempts have been made for branding of these products
keeping in view their unique features and their benefits
are being popularized through awareness camps, road
shows, and display in malls through print and electronic
media. Entrepreneurs have also shown their willingness
to launch some of these products in open market. The
kind of response NAIP products are receiving further
strengthen our belief that value added output will be
transformed to outcome which in turn will help enhancing

income and employment generation with cost and energy
effective techniques means sustainability. Further, a few
boxes are added on innovations along with impact though
it is too early to measure overall impact. It would throw
some light of the innovation impact on value chain as a
whole and would assist in identifying weak and strong
linkages. Performance indicators mentioned in the report
have shown upward trend, which is a positive signal, but
as innovation, some of these variables will further be
revalidated at lab & field level conditions. A glimpse of
some major innovations is summarized below:

Food Security & Income Augmentation

Indian major carps: Monoclonal antibody (MAbs)
based immunofluorescence / Immunoperoxidase /
Immunodot developed for detection of WMD virus of
Macrobrachium rosenbergii in hatchery - a significant
contribution for management of virus in hatcheries/
grow out system.
M o n o c l o n a l
antibody based
i m m u n o d o t
developed for field
detection of white
muscle disease
virus (WMDV) of
prawn has been
further improved to
a farmer level test. Production technology of gelatin
from air bladder of IMC with increased yield was
transferred to industry (M/s. Millenium Exports Pvt. Ltd.
Chennai).

A C:N ratio of 17:1 with artificial substrate as
sugarcane bagasse and poultry manure resulted in higher
fish growth through microbial biofilm. Carps raised with
artificial substrate both in cement cistern and earthen ponds
were found to have higher growth rate, immune response
and resistance to the common pathogen Aeromonas
hydrophila.
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Value Chain on Murrel: 59,500 Channa striatus
post larvae at CARE; 25,888 post larvae of Channa striatus
and 3,497 Post larvae of Channa marulius at CIFA; 33,500
seeds of Channa
striatus at
stakeholders ponds
have been
produced. CIFA and
CARE achieved
80% and 55%
s u r v i v a b i l i t y ,
respectively from
fry to fingerlings stage. CARE also succeeded in mass
culture of Daphnia and Moina while CIFA in Vermiculture
and Tubifex. Feed for post-larvae, fry, fingerlings and adult
murrels have been standardized. Training have been
imparted to fish
farmers and 26
stakeholders started
Murrel culture in an
area of 149.5 acre
in Tamil Nadu and
5 stakeholders
harvested 2.5
tonnes fish in Tamil
Nadu. Similarly,
CIFA provided training to 156 fish farmers and conducted
exposure visits to more than 500 fish farmers from different
parts of the country and achieved production level of
4,800kg/ha/yr in farmer’s pond. Value added products viz.,
murrel fillet, vermicelli, fry, soup gravy, pollichathu, poori,
briyani, cutlet, pickle, finger chips, balls, sticks, stew and
curry were developed and their processing protocol
optimized. SHG were formed, trained and given marketing
skills to start value added products from murrel. Collabo-
ration has been established for marketing of Live Fish and
Value Added Products to Arumugam, Melapalayam Fish
market, Tirunelveli; Naseer, Trissur Fish Market, Kerala;
Millennium Exports Pvt. Ltd., Chennai; Mr. Laxhman
Yaram, Regional Buyer, Fish Metro Cash & Carry India
Pvt. Ltd., Hyderabad.

cannulation, induction of spawning, incubation of eggs,
larviculture, seed production and nursery rearing. Four
fresh feeds viz., sardines, clam, crab and octopus + squid
were used as feed for cobia Rachycentron canadum and
fed ad libitum twice  daily in 5000 litre capacity FRP tank
system. Feeding sardines and squid or octopus at 5% body
weight of fishes on alternate days for 3 months period.
Feeding vitamin C – 100mg/kg feed and vitamin E 75 mg/
kg feed twice a week resulted in 600-700 micron eggs.
Cobia with an average weight of 450.56 g to 1.13 kg was
used for the study. The highest percentage of wet weight
gain was recorded in fishes fed octopus+squid (84.62%)
followed by sardine (81.82%). The best food conversion
ratio of 4.75 was observed in cobia fed with the sardines
followed by 6.32 fed with octopus + squid.

The cobia young ones after the nursery phase could
be transferred to grow out cages of 6 m diameter and 3.5
m depth. Feeding - trash fish to satiation once in a day.
After 8 months of stocking in grow out cages the length
range of the fish was 60-70 cm and weight range 2.8 to
3.5 kg.

Besides, value added product such as cobia fish curry
has been developed and processing protocol standardized.
It requires R 75,000 to start a small venture to produce 80
packs of 200g in 8 hours with one person and can generate
profit R 24,000/- per month.

Success story
Mass seed production at one stakeholder farm Mr. Manickam,
Vallanadu.
• At 80% survival rate about 40,000 fingerlings were produced.
• 5000 fingerlings were introduced in his farm for growout

culture
• 4 tonnes of table size murrel expected in the last week of

March, 2011.

Resource Use Efficiency
Biomass gasification: The assessment of value

addition of soybean stalk at different stages was carried
out. The value addition of farmer’s field after its collection,
briquetting of residues and electricity generation were
analyzed based on the data generated under project. The
maximum value addition was observed during briquetting
of agro residue. The marketability of the product
(briquettes) is also very high.

Farmed-Seafood Production Using Cobia:
Protocols were developed for broodstock development,
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Integrated developed gasifier & cooling system with
engine gen-set to remove the tar and adopted fuel feeding
system using belt conveyor for developed gasifier. Waste
water was cleaned using charcoal & alum to enhance
recycling efficiency. The effect of the process could be
visualized from the flame.

A: Tar + SPM = 90-100 mg/m3; B: Tar + SPM =
50-60 mg/m3; C: Tar + SPM = 20-30 mg/m3

formulations of Trichoderma (Bioagent) were prepared for
testing and upscaling.  Out of these three botanical
formulation (Melia:  1, Eupatorium: 2) and two
formulations of Trichoderma were selected for commercial
exploitation.   Field trials were conducted under different
agro-climatic zones to evaluate the efficacy of value added
biopesticides formulations. Twelve rural stakeholders
adopted Trichogramma production for the first time in
H.P. and started the production of bioagent in villages.
The employment generated though Melia plantation
activities was assessed at 1827 man days worth R 2.01
lakhs in the state. Similarly, the income generated directly
and indirectly was worked out to be R 588.29 lakhs at the
state level.

A comparison of technology (biopesticides) with
existing one (chemical pesticides) is worked out for peas,
cabbage, cauliflower which clearly shows that production
of these vegetables is not only economically viable but
also safe for human consumption.

Value addition of soybean through various
technological intervention

Production of Trichogramma for the
management of insect-pests

Name of farmer:   Mr. Suresh Chaudhary, Sagoor

Efforts made under NAIP sub-project, technology was
downscaled to be taken up by the farmers for the first time in
Himachal Pradesh. This enterprise results in a net-income of
R15000 per unit of 50 boxes in three months.

Income Augmentation & Employment Generation
Cotton stalk utilization: Project farmers in Nagpur

region were sensitized to add value to cotton stalk by
producing good quality chipped cotton stalk from the
project farmers’ field. It was made clear to them that
somebody from amongst them only has to do all the work
such as uprooting, stalk from the farmers’ field, cleaning
and chipping the stalk etc. For chipping operation, one of
the chipper procured in the project was provided to the
farmer. However, he was advised to spend money for all
labour, diesels, etc. in carrying out these operations. Project
would purchase
chipped cotton
stalk from the
farmer at fixed rate.
One of the leading
farmers Shri
Chintamni Kakpure
thus under took this
work and could
supply 27 tonnes of
chipped cotton

Vegetable Biopesticide Chemical Difference
based based (R/ha)
(R/ha) (R/ha)

Peas 56,341 50,899 5442

Cabbage 59, 954 55,556 4398

Cauliflower 95,355 87,487 7868

Average 70,550 64,647 5903

Bio-pesticides: Bioactive component from the drupes
of Melia azedarach and Trichogramma metabolites were
extracted, isolated and identified. Eight formulations of
botanicals (Melia: 6, Eupatorium:2) and thirty six
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stalk. This work
was carried out
for the from the
crop of 2009-10,
though the actual
chipped material
was supplied
during April-May,
2010-11. An
NGO from
Nanded was
encouraged to
collect and supply chipped cotton stalk from cotton fields
in and around Nanded. 350 tonnes of stalk was supplied
by the NGO. This was sold to an identified particle board
manufacturing unit near Nanded, which has produced
particle boards from this chipped stalk. This activity has
provided additional income to the farmers as well as to
one who undertook this initiative. The 2010-11 crop
seasons in Nagpur region is coming to an end and farmers
have shown interest in carrying out the same activity even
this year.

Cotton bale tagging: In India cotton is traded by
farmers in the kapas form and is purchased by traders or
ginners. Kapas is
then ginned and
pressed into bales.
A lot of 50 to 55
bales (truck load)
are transported to
the spinning
factories. At
spinning mill any
one to five bales
selected at random, are then evaluated for fibre properties.
Average of these fibre properties is then considered as the
fibre properties pertaining to the entire lot. In developed
countries like USA and Australia each bale is tested for
fibre properties and these are assigned to the bale. The
bales so produced are then segregated into different groups
depending on the fibre properties, mainly, the fineness of
cotton lint. Based on this segregation, the bales were
processed into yarns of 30s count combed for kapas
procured at Nagpur and 80s count combed for the kapas
procured at Coimbatore. Analysis of yarn property results
indicates that, mechanical properties of yarn are not much
affected by the segregation but yarn uniformity is
considerably affected because of the segregation. Effects
of segregation of bales on the finished fabric are under
investigated.

At production front, best management practices has
increased cotton yield by 15% whereas contamination level
reduced to 2% from existing 5% using clean cotton
picking. Besides, microbiological scouring which is an eco-
friendly process has recorded reduction in energy
consumption by 15% and reduction in chemical effluent
generation by more than 50%. Linter (Industrial raw
material) output from ginned seeds has been increased
about 10-12% using pretreatment of ginned seed with
enzyme and also 3 to 4% increase in oil recovery after
pretreatment of kernel with enzyme (i.e. 18%-21% to 21%
-24% of kernel weight) has been achieved.

Natural Dye: Two women of Muchintal village in
Ranga Reddy district of Andhra Pradesh which is situated
closer to the NAIP work place were trained in making
natural dyed banana handicrafts & became master trainer
and further they trained 20 other women in making
different types of handicrafts and helped them in acquiring
skills and building confidence. Out of those 15 women
came forward to start a unit in Muchintal which is running
successfully in the village. GMR, Marketing group
(International Airport) has given their support in marketing
these products in their outlets. During this raksha bandhan,
rakhi prepared with natural dyed banana fibre were sold
by GMR. Besides, silk textile products, such as sarees
(14) with small thread border and buti’s multicolour checks
(10 shades), Kameez (17) with multicolour checks & buti’s
(10 shades) and plain kameez (single shade) were developed
and displayed in Hyderabad and Chirala markets. This
provided an opportunity to rural women to learn the
technique of extraction of natural dyes and printing on
fabric. More than 1200 shades on cotton yarn, banana
fibre, and fabrics of cotton, chiffon, georgette and silk
dye shades have been developed from 10 natural sources.
The techno-economic feasibility of these colours were
studied and it was found that besides being eco-friendly,
these colours were found to be seven times cheaper than
the synthetic colours (concentrated).

Eco-powders with nine different shades were
developed incorporating the essential colors as required
were rated as excellent by the consumers. NAIP-VCND
group has witnessed increased demand for these colours
after a news item appeared in popular news papers. The
Governor of Andhra Pradesh has invited NAIP-VCND
group to play Holi with the safe natural dye colours at
Rajbhavan along with His Excellency and family and the
elite groups in Hyderabad. It is expected to replace atleast
5% of the synthetic dye usage in Holi colours by next
year.
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Eco-powders for safe and healthy holi: Traditionally
colours from nature were used for holi. These coloured
powders used for playing were made from natural extracts
of flowers, roots and herbs that were good for skin. With
the advent of synthetic dyes, the natural dyes have
disappeared and fully replaced by synthetic ones. In fact
most of these synthetic dyes were meant for industrial
use like dyeing textiles and are not for application on
humans. Chemical colors are popular because they are
conveniently available and cost less than natural colors.
However, manufacturers mix harmful chemicals in colors,
putting the consumers’ health at risk – like skin rashes,
asthma, and bronchial problems. These are toxic and can
result in anything from skin allergies to cancer, eye irritation
to blindness and much more. Even the bases in which
these chemical dyes are mixed are also highly toxic to
human health. When washed, they enter into water and
soil and cause even more pollution.

With the growing awareness of dangers of using
synthetic holi colours the market is now growing for
natural colours. By using these safe, natural colours are
not only saving our skins but are also helping to save our
environment to conserve our biodiversity. When these
colours are mixed with the soil and water they will not
add toxicity to them, therefore it will not harm the myriad
life forms that live in the soil and water. These colours are
highly safe even to children. Holi can be fun by using
environment friendly natural colours. These are not only
cheap but can also be made easily at home. One can explore
the plant sources for filling the gaps in the spectrum and
can produce full range of coloured gulals for holi. These
natural colours can be made in the form of concentrated
solution, paste and powder. Flower sources such as kesula
(Butea monosperma), Marigold (Tagetus erecta), etc.,
produce yellow shades; Mehendi and other dried leaves
from good green colour source; Red sandal wood powder,
madder, annatto etc., produce orange to red shades; the
barks of trees provide good browns; beet root provides
good magenta shade. With this concept, National
Agricultural Innovation Project on Value Chain in Natural
Dyes of Indian Council of Agricultural Research currently
operating in ANGRAU, has come up with 12 shades
of Eco-powders that can safely be used on human skin.
Out of 12 shades, six shades were found to be most
consumers accepted colours and so these six colours are
produced in large quantities by tribal groups of Chintapalli
area in the Natural Dye unit at RARS, Chintapalli. These
colours are marketed under the brand name Darbar-e-Rang
by taking orders and also through their following sales
counters in coordination with NGO- Hyderabad Goes

Green. Colours: Yellow, Pink, Maroon, Orange, Green,
Blue.

Natural dye particles were made nano size for
application:

• It was observed that encapsulation of natural dye can
happen with clay nano particles which will help in
renewal of colour on the fabric. Further research in
this field is required to ascertain the results.

• Product diversification in terms of application of
natural dye on surfaces and eco-powders apart from
textiles which would help in sustainable supply of raw
material from the tribal areas.

• Popularised eco-Ganesh idols concept through mass
media and training workshops. Around 1000 eco
painted Ganesh idols were sold  in Twin cities of
Hyderabad and Secunderabad.

• Mechanization of dye extraction for production of 200
kg dye per day for continuous supply of natural dye
both in powder and liquid form for ready use by the
end users.

Agroforestry: The plantation residues of Casuarina
and the industrial residues of matchwood species promoted
through this project have been successfully value added
into briquetting technology and new supply chain has been
created by linking
growers with
processing and
value addition
industries. This
value addition of
plantation residues
into briquettes
resulted in a net
profit of R 1750/
tonne of briquette
produced.

Financial analysis of casuarina based pulp wood
industrial agroforestory: The farmers in the target districts
have predominantly grown pulses and oil seed crops viz.,
black gram and groundnut. But the industrialization and
shortage of labour coupled with uncertain monsoon and
adequate income from tree crops have attracted farmers
towards tree husbandry. The economic analysis indicated
that the casuarina clone based farm and agroforestry
system indicated higher net benefit compared to the
existing cropping system as evidenced in the table. The
casuarina clone based agroforestry model resulting in a
net profit ranged between R 43,075 (Farm forestry) and R
73,241 (Agroforestry) compared to R 26,700 (Black gram)



23
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 2

and R 36,400 (Groundnut) on per hectare basis. The
implementation of the programme indicated that casuarina
clone based industrial agroforestry plantation is profitable
compared to existing cropping system besides creating
significant socio, economic and environmental changes.
The detailed economic and financial analysis of casuarina
clone based industrial wood forestry is furnished.

protection to the composite geotextiles structure during
bolder pitching and also protect loose cover-soil (in order
to reduce the soil erosion of the embankment and provide
stronger shock resistance against flash flood). Average
savings for non-maintenance (recurring) of the
embankment due to reinforcement by Geo Textiles is
R 5.5 lakhs/annum. Notable progress has been achieved
towards the grading system of coconut fibre of different
varieties and regions.

It has been possible to identify the quantifiable defects
in the fibre which could affect the processibility in the
machinery. Flyer-type spinning machine specially designed
for coconut fibre whose parameters can be changed
through programmable logical control without change in
gear arrangements resulting in reduction of downtime, less
manpower and higher productivity.

Coconut pith as a filler: Developed 3 grades of
coconut pith of various sizes [below 75 micron, 75-150
micron and above 150 micron] which are economic, eco
friendly and light
weight in nature.
The rubber
composites were
developed partly
replacing the
c o n v e n t i o n a l
reinforcing fillers
like carbon black
etc. (R 145/kg) and
non reinforcing fillers such as clay, calcium carbonate
etc. (R 15/kg) with coconut pith (R 8/ kg) of various doses
ranging from 5 phr to 70 phr for different types of rubber
such as Natural Rubber, SBR, NBR, Silicone rubber, Poly
chlroprene rubber, EPDM Rubber and thereby reduce the
overall cost of product even upto 20%. Various rubber
products with pith as filler have been developed such as:
pattern for paver block,  automotive handle grip, O rings
and gaskets for automotive and industrial applications,
moderator block, rubber gloves, man hole lid cover,
bouncing ball, flower vas, door mat, small LED lamp display
item, hawai chappal sole, floor tiles for cattle sheds etc.

Income Augmentation & Employment Generation/
Resource Use Efficiency

Syrup recovery and quality from sweet sorghum:
Six hundred tonnes of sweet sorghum stalk produced in
kharif 2009 with an average yield of 20 ton ha-1 was
crushed in 27 days with an average crushing capacity of
22 tonnes per day. The average labor requirement was 54
man-days with an average production of 5,897 litres of

Sl. Particulars B:C Ratio Total Net Annual Net
No. Profit (R) Profit (R)

Casuarina Clonal Plantation

1. For Pulp 2.43 129225 43075
wood only

2. For Pulp and 3.16 189225 63075
pole market

Casuarina based inter cropping

3. For Pulpwood 2.47 156925 52308.33
+ Intercropping
(Black gram)

4. For Pulp wood 3.09 216925 72308.33
and Pole+
Intercropping
(Black gram)

5. For Pulp wood + 2.20 159725 53241.67
Intercropping
(Groundnut)

6. For Pulp wood 2.71 219725 73241.67
and Pole+
Intercropping
(Groundnut)

Existing Cropping pattern

7. Black gram only 2.15 26700 26700

8. Groundnut only 1.94 36400 36400

Financial analysis of casuarina clone based pulp wood
industrial agroforestry/ha

Coconut fibre: Treatment of unretted coconut fibre
with sulphur based chemicals at elevated temperature
impart it with higher softness, lesser flexural rigidity and
better feel as compared to raw coconut fibre. Flexural
rigidity of fibre decreased reasonably (around 50%).
Processed fibres make finer and softer yarn in modern
ratt spinning system in a collaborative venture with a private
organi-zation.

Hand-knotted
geonet of unretted
coconut fibre made
by the villagers
( t h r o u g h
p a r t i c i p a t o r y
method) in order to
impart better
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juice per day. The total quantity of juice extracted from
crushing 600 ton of sweet sorghum was 1,61,565 litres
and 419 ton of fresh bagasse. In comparison to 2008,
juice yield extracted from the stalk has improved by about
39 per cent in 2009.  The total quantity of syrup produced
from boiling 1, 61,565 litres was 28.8 tonnes. The average
syrup production per ton of stalk is 48 kg which is 20%
higher compared to syrup production of 40 kg/t in 2008.
Syrup yield per 100 litres of juice is 18 kg which is 20 per
cent higher compared to 2008.

Improvements in juice and syrup recovery: Present
recovery of juice per ton of stalk is 26.9 per cent (269
litres of juice per ton of stalk). If the juice recovery
increases to 32 per cent (320 litres/t of stalk) with cost of
processing remaining the same at R 25.65, the total yield
of syrup instead of 48 kg will be 57 kg/t of stalk. Hence
the reduction in cost per ton of syrup will be lower by R 4
which is a 15% decline or the increase in gross returns to
the extent of R 4/kg of syrup.

Reduction in unit cost of syrup due to improvement
in juice yield: Present recovery of syrup per ton of stalk
is 48 kg at 70-80% Brix.  With the increase in Brix content
by 1% the increase in recovery of syrup will be by 6 per
cent, i.e., from 48 kg of syrup to 50.88 kg. With the
increase in Brix content, the reduction in unit cost of syrup
will be by R 1.44 from current level of 25.65 to 24.20 a
decline of 6%. Alternatively both increases in juice and
syrup recovery will have a multiplicative effect on gains

in productivity. Hence, the current production cost of
sweet sorghum syrup at R 25.65/kg needs to be reduced
by increasing the juice recovery, % Brix content, improving
labor efficiency and selling a portion of the syrup in alternate
markets like food and pharma industries which have
purchased syrup at R 150/kg (Indfrag Ltd. purchased syrup
@ R 180/kg in 2010) and remaining syrup to ethanol
distillery at R 10/kg will have a big impact in reducing the
unit cost of syrup to R 10/kg. A combination of the above
mentioned scenarios will make the DCU economically
viable and sustainable.

Utilization
of Banana
Pseudostem for
Fibre and Other
Value Added
Products: The
extraction of
banana fibre with
existing fibre
extracting unit
was tedious, time
consuming and non-profitable. The Navsari Agricultural
University, Navsari with the assistance from CIRCOT,
Mumbai, a consortia partner modified the raspador unit,
standardized the process of fibre extraction and provided
the trainings to banana growers.

Sl. Product Particulars Amount
No. (R)

1. Fibre (587 kg/ha) (1.1) Variable cost (R/ha)

Labour (@R 100/day/labour) 18255

Electricity charges (@ R 7.0/unit) 7170

(1.2) Fixed cost (R/ha)

Raspador machine (cost R1,00,000 with lifespan of 15 years + maintenance 1292
& repairing @ 2% + Upset value 10% + Interest @ 12%)

Total cost for fibre (1.1+1.2) 26717

2. Vermicompost (2.1) Variable cost 7500

(12000 kg/ha) Scutcher, 30 t/ha (@ R 0.25/kg labour charges)

Dung, 12 t/ha (@ R 0.75/kg) 9000

Earthworm 700

Labour cost (bed preparation, watering, harvesting, processing) 9000

Bagging 1200

(2.2) Fixed cost

Net house (@ R 300/sqm) 4400

Maintenance and repairing (@ 1.0%) 400

Total cost for vermicompost (2.1+2.2) 32200

3. Sap(15000 l/ha) Labour charges (@ R 0.10/litre) 15000 litres sap/ha 1500
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Note: Biomass yield of pseudostem 68,000 kg/ha i.e., 3400 plants/ha (spacing 2.4 x 1.2 m) considered.

Economics of products developed for banana pseudostem (on hectare basis)

Sl. Product Yield Total cost Spelling price Gross income Net income
No. (kg or litres/ha) (R/ha) (R/kg or litres) (R/ha) (R/ha)

1. Fibre 587 26717 85 49895 23178

2. Vermicompost 12000 32200 5 60000 27800

3. Sap 15000 1500 1 15000 13500

Total 124895 64478

Employment generated (man days/ha) 183

Besides fibre extraction, the NAU further standardized
processes of pulp and paper making from pseudostem,
fibres and scutching waste both at handmade paper and
board. Standardized processes for extracting textile grade
fibres from pseudostem and prepare home furnishings.
Also developed technology for preparing candy, RTS and
pickles from tender core of pseudostem and got tested its
quality in referral labs.

Impact of technologies on income and employment
generation: Economics were computed for different
products developed from banana pseudostem. The
products for which economics calculated are fibre

extraction, vermicompost preparation, sap as liquid
fertilizer and candy from central core.

Carp culture in saline lands: Successfully
demonstrated carp culture in ponds constructed in salt
affected sugarcane
fields, achieved a
production of 3,560
kg per ha and
obtained a net
income of
R 69,400/- per ha
per year and estab-
lished 10 rearing
ponds in the vicinity
of the selected
reservoirs for
raising of carp
fingerlings to stock
in the reservoirs.
Mass awareness
created among the
farmers of the
region and the

Cost of production of candy (10 kg) from central core

Particulars Amount (R)

Cost of sugar, potassium metabisilphite, 490
citric acid

Labour charges (cleaning, cutting, dicing, 100
processing)

Electricity consumption 315

Gas and other miscellaneous expenses 10

Packaging 33

Total cost for candy 948

Banana fibre extraction technology –
adopted by farmer

After attending training at NAU Navsari, near Surat in Gujarat
followed by hands on training in the field at Rajpipla village, one
farmer Mr. Upendrasinh Patel came forward and started fibre
extraction from banana pseudostem using one raspador unit.
After seeing the encouraging results, he extended this activity to
small scale cottage industry in GIDC, Rajpipla and installed 20
raspador units. With this facility, he extracted 7400 kg of banana
fibre and could generate employment for 2960 man days worth
R 2,07,200 whereas his net profit was R 3,47,800 from the sale
of banana fibre.

Economics of candy production on small scale (10 kg)

Sl. Product Total cost of Selling price Net income
No. production (R/10kg) (R/10kg)

1. Candy 948 1800 852
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financial institutes came forward to finance the aquaculture
projects in the region that were reluctant in the earlier
occasions.

Landraces of Rice: In the tribal dominated area
farmers cultivate rice with adopting age old their own
traditional agricultural practices obtained, where they get
minimal yield which is not sufficient for their own
requirement for whole the year. They have no surplus for
sale. By introduction of appropriate SRI technology there
has been increase in yield by 40-50%. In traditional
technology the estimated cost/acre for cultivating Kalajeera
variety was R 9010/- where as income/acre was R13,100.
By adopting the SRI technology the estimated cost/acre
was R 7550 and income was R 21,000. Thus they got
40% more profit through SRI technology. No chemical
was used in SRI method.

Benefits: High tillering density, use of planting marker
& weeder reduced labour during transplanting and weeding,
use of less water, easy for intercultural operation due to
proper spacing (25 x 25 cm).

Value addition and market promotion of rice landraces:
The processing of Kalajeera for market promotion was
released and adopted. There is a cooperative society
formed named “kalinga Kalajeera Rice Growers
Cooperative Society” which was strengthened. The society
looks after the crop management, storage and marketing.

Impact of technology/product developed and comparison with existing situation

Technology developed Salient features Before intervention After intervention

An innovative integrated Status of land Water logged, Soil reclaimed through drain out of
approach for reclamation salt affected  soils salts
of salt affected  sugarcane
fields through aquaculture
and sub-surface drainage
system (SSD) Crops

Soybeans 1057 kg 1836 kg

Sugarcane 42 tonnes 90 tonnes

Fish 0 kg About 3750 kg

Carp production in salt Status of land Barren with babool Converted into carp production
affected sugarcane fields units infestation

Crops Nil Carp fish

Carp production Nil 3560 kg per ha

Net income Nil R 69,408/- per ha

Carp Seed production in Status of land Barren with babool Converted into carp seed salt
affected sugarcane fields infestation production units

Crops Nil Carp seed

Spawn to fry production Nil R 11,300/- per 0.10 ha per month

Fry to fingerlings production Nil R 10,800/- per 0.10 ha per
45 days

Fingerlings to yearlings Nil R15,900/- per 0.1 ha per
production 8-10 months

The financial support and market tie up were done by
ORMAS (the project partner). The society takes the lead
to promote the kalajeera rice all over Orissa. Till to date
120ql rice has been sold in different state and national level
exhibitions in Orissa. Regular meeting with millers, traders
and marketing agencies were conducted for market
tie up.

The other two varieties Machhakanta & Haladichudi
were processed into puffed rice, puffed rice bodi, pressed
rice mixture and muruku. For this, SHG members from
operational villages were trained. The value added products
were sold at local weekly market, exhibitions and retail
shops. The SHGs got extra income and more importantly
utilized their leisure time into a productive time. Out of 30
SHGs, 14 SHGs were having regular deposit and availing
loan from bank. The loan amount is utilized for rice value
added products preparation and sales, goat rearing,
agriculture activities, fish farming and mushroom

Value Added products benefit & cost

Required Rice Dosa Chuda
muruku powder mixture

(1000 nos.) (1 kg.) ( 1kg.)

Cost of raw material 507.50 24.75 58.00

Selling price (R) 1000.00 30.00 100.00

Net Profit (R) 492.50 5.25 42.00
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intensive method showed significantly better average daily
gain, dressing percentage, cut up parts yield and by
products yield compared to those reared on extensive
method. Average lean meat to bone ratio of G I and G II
lambs were 2.91:1 & 3.39:1, respectively. The trial was
carried out in 11 villages of Nellore district of Andhra
Pradesh, India and 35 sheep farmers were directly involved
in the project.  Demonstrating the trial with the sheep
farmers, effort was made to raise the awareness among
the community on scientific lamb feeding & rearing
practices.

Concentrate feed with 20% crude protein (CP) was
prepared and distributed to 20 farmers in Nagarkurnool
Division of Mahaboobnagar District to supplement 461
grazing Nellore ram lambs. The concentrate feed were
supplied for a period of 4 months to the identified sheep
farmers at fortnightly interval based on body weights of
ram lambs. The farmers were recommended to
supplement the concentrate at 1% of body weight of
grazing ram lambs. The weight gain (kg) and ADG (g)
were significantly (P<0.01) higher in grazing ram lambs
supplemented with concentrate compared to those
maintained on grazing only. The extra weight gain in ram
lambs supplemented with concentrate was 3.82 kg, with
a cost benefit ratio of 1:2.08. The carcass weight (P<0.01)
and dressing percentage on slaughter weight basis (P<0.05)
were also significantly higher in grazing ram lambs
supplemented with concentrate than those maintained on
grazing only.

On-farm feeding trials in Mahabubnagar demonstrated
that rearing ram lambs to larger weights by semi intensive
method leads to higher returns to the farmer and contribute
to higher overall quality meat yields from sheep. These
on-farm feeding trials created awareness among the
farmers that raising ram lambs to larger weights by feeding
supplementary feeding can lead to average extra weight
gain of 3.82 kg (live weight when compared to raising
ram lambs without supplementary feeding. This in turn
gave extra income of R 582 per animal on an average after
deducting the feed costs involved i.e. R 257/per animal.

cultivation. The total amount in the bank of these SHGs is
R 2, 15,468.00 and s 4281.00 was the net profit from sale
of rice muruku, dosa powder and chuda mixture in local
market within one month.

Zona Free Cloned Embryos: SHRESHT, another
cloned buffalo calf, through the new and advanced ‘Hand-
guided Cloning Technique’ was born at Karnal based
National Dairy Research Institute under  Indian Council
of Agricultural Research during early hours of  August
26, 2010. This cloned buffalo calf is different from the
earlier clone calves as this is a first surviving frozen-thawed
embryo-born and in this case, the foster mother was
provided opportunity for normal delivery of a new born
male calf weighing 41 kg. Also, the ear sample for somatic
cells was drawn
from two-week old
animal. The
embryo which led
to successful
pregnancy and
normal delivery had
remained frozen at
-196°C for one
week in liquid
nitrogen and brought back to active life upon thawing at
room temperature. The scientists are of the opinion that
the cryopreservation of embryos need to be made as part
of technique, so that the embryos could be transported
and used at several places. There is an acute shortage of
good bulls and the technology of cloning will decrease
this gap between supply and demand of breeding the bulls
in the shortest possible time.

Agro Processing

Clean Meat Production from Sheep: An attempt
was made to augment meat production in Nellore,
Mahabubnagar and Nalgonda districts of Andhra Pradesh
by conducting on-farm feeding trials in ram lambs on
farmers premises. In Nellore, ram lambs 60 ram lambs
were reared on extensive management (Group I) and 540
ram lambs were reared on semi-intensive method (Group
II) which includes grazing along with balanced concentrate
supplementation (consisting of maize, de oiled groundnut
cake, rice bran as major constituents). Average initial
weight of the Group I and Group II were 13.60 ± 0.58 kg
and 13.38 ± 0.07 kg, respectively. After 3 months of
rearing G II showed better growth rate and significantly
(P < 0.01) heavier final average body weight (23.11±0.19
kg) as compared to that of G I (22.05±1.11 kg). Carcass
characteristic were studied by randomly selecting ten ram
lambs each from G I and G II. Ram lambs reared on semi
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On-farm growth trial with growing Nellore ram lambs by
feeding maize silage supplemented with concentrate at 0
(R-I), 0.5 (R-II), 1.0 (R-III), 1.5 (R-IV) per cent body
weight of ram lambs, lucerne hay (R-V) and groundnut
haulms (R-VI) each to meet 25% of dry matter in
comparison to sweet sorghum bagasse (SSB) based
complete ration (R-VII) with roughage to concentrate
ration of 50:50 was conducted at Indugula Village,
Tipparthi Mandal, Nalgonda District, Andhra Pradesh.
Weight gain (kg), ADG (g) were significantly higher in
ram lambs fed R-IV ration followed by those fed R-VII,
R-V, R-III, R-VI, R-II and lowest ADG was found in ram
lambs fed sole silage ration (R-I). Almost similar ADG
was noticed in ram lambs fed R-IV, R-V and R-VII rations.
Similarly, the feed conversion ratio (kg DMI/kg gain) was
significantly lower (P<0.01) in ram lambs fed rations R-
IV followed by R-VII, R-III, R-V, R-VI, R-II and R-I
rations. However, cost/kg gain (R) was significantly lower
in R-VI followed by R-IV, R-VII, R-III, R-II, R-V and R-
I rations.

Novelty Pork Products: Artificial Insemination
technique for liquid boar semen was standardized. A.I. of
98 gilts and 48 weaned sows has been done successfully.
An average body
weight of 65 kg per
animal in six months
was achieved.
Horizontal expansion
with establishment of
satellite pig village and
formation of SHGs
for modern pig
farming has taken
place. A novel
mechanism involving
pneumatic compo-
nents in place of
hydraulic system for
sausage filler has been
successfully tried and
conceptual design of
electrical stunner and
refrigerated meat
transporting van has
been developed.

Potato and Potato Products

Dip Stick kit: The Dip stick kits for detection of major
potato viruses like PVX, PVY, PVS, PVM and PVA have
been standardized and released. The kit can detect the
above five viruses individually or in combination of two.

P r o c e d u r e
for testing:
Extract the leaf
juice in extraction
buffer after that
dip the sticks for
one minute.

R e s u l t :
Development of
one line will
indicate a sample
without viral
infection while
development of
two lines is a sign
of infected
sample.

Refinement needed: The dipstick need to be
standardized for Potato Leaf Roll Virus (PLRV) also,
besides the dipstick must be refined for portability, storage,
packaging to make them user friendly.

Kufri Frysona-French fry variety: Under the NAIP
project, Kufri Frysona has been developed to provide
French fry grade potatoes to the industry. The variety has
higher yields and better quality as compared to the
presently used Indian variety Kufri Chipsona-1. Kufri
Frysona produce attractive white skinned, oblong to long
shaped tubers with shallow eyes and white flesh. Tubers
do not show knobbiness as is the case with Kufri
Chipsona-1. It posses very high field resistance against
late blight disease. The variety Kufri Frysona has been
found to maintain
superior French
fry quality after
six month of
storage at elevated
temperature with
application of
CIPC. The
industrial testing
has shown the
superiority of this
variety over
controls for
French fry
sensory character
like taste, texture
and colour. The
agro-technique for
production of
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French fry grade potatoes include, variety Kufri Frysona;
planting time- 15-20 October; crop geometry- 67.5 × 25
cm (59,300 plants, seed size 50-60 g); seed depth- 10
cm; fertilizer dose- 270 Kg N + 80 Kg P

2
O

5
 + 150 Kg

K
2
O; Ca- 100 kg/ha; chemical maturity- 110-120 days.

By following the above technology farmers can realize
potato yields upto 40 tons/ha of which 56% would be of
French fry grade.

Food-Grade Nutraceuticals: Forty six genotypes of
carrot were evaluated for plant/root weight and carotene/
anthocyanin content, out
of which six genotypes
gave better root/plant
weight and carotene
content. Similarly, 40
genotypes of tomato are
being assessed for fruit
yield and lycopene content
and 35 genotypes of chilli
assessed for   fruit yield
and related traits such as capsaicinoids/capsanthin content.
Identified nutraceutical rich, one black carrot (IPC 126)
and two orange carrot (IPC 53, IPC 75) varieties for mass
production. Enzyme-assisted extraction resulted in
increased black carrot juice yield and increased anthocyanin
content.

Standardized parameters for extraction of pungent
principles (capsaicinoids-capsaicin) from the market
samples of pungent chilli. Parameters were also
standardized for efficient extraction of chilli oleoresins and
capsaicinoid/capsanthin concentrates.

Know-how for production of Spirulina biomass has
been standardized. Three varieties (CCC-540, 480 and
P&A) producing significant amount of biomass and
phycobillin concentrate have been identified. Developed
HPLC protocol for analysis of anthocyanins in extracts,
concentrate and technical materials. Guava and lemon
nectar (RTS) enriched with vegetable-derived

IPC-53 IPC-75 IPC-126

Encapsulation of nutraceuticals in polymeric matrix

• Novel amphiphilic amidic alkyl chain polymers have been
synthesized using Novozyme-435.

• These polymers have been successfully utilized for the
encapsulation of  β-carotene.

• Encapsulation allows slow and effective release of the
nutraceuticals.

anthocyanins were also developed. It showed improvement
in color, taste and general appeal score.

Lac: Bleached Lac is a product which has great
demand in foreign market. Sodium hypo-chlorite (NaOCl)
is used as bleaching agent in making bleached lac. Bleached
lac made using NaOCl has less self life (about 6 months).
In order to address this issue research was carried out to

Parameters Commercial Sample Samples BIS
Sample prepared using prepared using Specification

commercial process alternate
bleaching agent

Flow in mm 7 16 32.5 20

Life in minutes 3 7 15 8.20

Colour 1.2 0.4 1.6 0.3-1.5

Impurity % 0.4 0.5 0.27 -

Moisture % 1.08 1.72 1.42 6-8

Wax % 0.25 0.58 0.44 0.5

Acid Value 82.6 85.4 79.3 73-118

Impact
Mr. Barnabas Nag of Village Lupungdih, Khunti had 0.5 hectare
barren land which he was not using for any purpose. He was
motivated to establish F. semialata plantation for lac cultivation in
his barren land. After his exposure visit to Institute Research
Farm, IINRG, Ranchi he got motivated and raised F. semialata
plantation with the support from the NAIP sub-project on “A Value
Chain on Lac and Lac Based Products for Domestic and Export
Market”.  One year after raising plantation he started lac cultivation
initially with 400 plants. He successfully cultivated lac with
broodlac (lac seed) yield ratio1:11 (input: output).
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identify alternate bleaching agent. Use of 20% H
2
O

2 
as a

replacement to NaOCl was found to improve quality of
bleached lac.

Value Chain on Linseed:  Omega 3 enriched feed
mix (EFM) is formulated from linseed cake. Lab trials
have been conducted on cobb 400 poultry bird. This
feeding pattern includes regular feed upto 21 days and
from 22 to 42 days EFM was fed along with regular feed.
The results of trials show that EFM is better for bird health
and eventually for human health. It got results in terms of
better taste and it is commercially viable. Omega 3 fortified
food products have been branded and launched in the
market.

4th November, 2010 under 250sqm area in net house
structure. It was found that yellow coloured
chrysanthemum yielded 5 flowers per plant and white one
yielded 4 flowers per plant. The value addition experiment
found good response for getting higher income per unit
crop area.

Standardization of IPM technologies including the
role of individual components for greenhouse crops: IPM
included the management of key pests viz., mites, Fusarium
wilt, damping off and root-knot nematodes involving the
major components such as, bioagents like Trichoderma
harzianum, Pseudomonas fluorescens were used for
controlling the soil borne pathogens including biorationals
like Agrospray and Azadirachtin. The IPM gave cost-benefit
ratio of IPM was 1:3.98 as compared to 1:3.18 with non-
IPM. Screening of 275 lines of tomato germplasm has
been carried out against key pests of tomato for identifying
the source of resistance so as to exploit their potential
through grafting. Efficacy of bio-agents against soil borne
pathogens in Gerbera and tomato has been standardized
with the use of bio-agents T. harzianum and P. fluorescens
besides other environmental friendly inputs. Integrated pest
management of key pests of chrysanthemum viz.,
caterpillars and aphids has been experimented using 5
pesticides (biorational and conventional) like agricultural
spray oil, azadirachtin, phosphamidon, cypermethrin,
spinosad and their combinations were tested separately
for each pest.

Export Promotion

Pashmina Fibre: Pashmina Goats were introduced
to non-traditional areas of Ladakh region (Drass, Boodh
kharbu, Shakar, chiktan, Panikhar, Khangriyal, Turtukl,
Digger, lakjung and Tangyar) and Himachal Pradesh
(Hongo, Namgia and Cingret). Under this innovation, 747
does and 74 bucks were distributed to 79 benficiary
families in ladakh and 22 bucks and 110 does in HP. Goats
introduced in the new areas have performed excellently
except Lakjung with average per cent survivability as 84.25
% in Kargil and 86.41% in Leh. Average Kidding percentage
was reported as 60.27%. The average pashmina yield in
this new environment was 170.15 gms and 152.73 gms
in Kargil and leh districts of Ladakh, respectively with
average fineness of 14.34 ± 0.25µ and length 51.05 ±
0.72 mm as against 14.05±0.13µ & 65.2±0.39 mm,
respectively in traditional area.  By the introduction of this
technology, there is an increase in the overall income of
the beneficiary families by the sale of pashmina, which is
presently about 1700 gms worth R 3500. Furthermore,
there is increase in the flock strength by 60% and the
strength of the flock has increased from 10 to 16 which

High Value Vegetables and Cut Flowers:
Production technology of sweet pepper has been
standardized for its cultivation under zero energy naturally
ventilated greenhouse condition. The sweet pepper crop
can be grown for a period 8½ months with a production
level of 3.5 t/1000m2.

Product ion
technology of
parthenocarpic
cucumber (var.
Kian) for its
cultivation under
insect proof net
house fabricated
in greenhouse
design has been
standardized for two seasons i.e. post rainy season and
summer season cultivation of the cucumber crop. Insect
proof net house fabricated in design of a greenhouse is
equally good like a greenhouse for cultivation of
parthenocarpic cucumber crop in post rainy and summer
season with a yield of 3.5 t/1000m2 and 3.0 t/1000m2,
respectively.

Evaluation of cut flower production in
chrysanthemum: Two local genotypes of Chrysanthemum
(yellow and white coloured flowers) were sown on
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are expected to
increase year and
year. Hence after
five years, the
flock strength of
each family will
reach to
about 100 worth R
3 lakhs which, in
turn will increase
sustainability.

Improvisation of traditional Charkas: The traditional
charkha that normally results into lot of physical stress to
the spinners besides low returns were improved through
development of different charkhas. In total, 4 types of
improved Charkha (Ball bearing type, Small size, Paddle
operated and Sewing machine model) were developed.
Out of these, Sewing machine model proved efficient as
far as spinning efficiency and reduction in physical stress
to the artisans is concerned. Ninety (90) numbers of such
improved Charkha were fabricated and distributed to 90
identified beneficiary spinners. The results have revealed
that there is only 3% spinning loss as compared to 12% in
case of traditional one. Furthermore, the net income of
spinners has increased from R 1169 per month to R 2106
per month resulting in increase in net returns by 80.15%.

Flowers for Domestic and Export Markets
Enhancement of xanthophyll content in African

marigold (Tagetes erecta) through micronutrients
application: Marigold hybrid L3 was used in the research
trial. Various combinations of micronutrients were applied
as foliar spray. Among them, foliar application of FeSO

4

@ 0.5% and ZnSO
4
 @0.5% at 30 and 45 days after

transplanting recorded higher flower yield and xanthophyll
(oleoresin) content. 18.37% increase in yield (16.33
tonnes/ha against
13.33 tonnes/ha)
and 17.44%
increase in
x a n t h o p h y l l
content (1.72g/kg
against 1.42g/kg
of fresh flowers in
the control) were
recorded in the treatment with foliar application of FeSO

4

@ 0.5% and ZnSO
4
 @0.5% at 30 and 45 days after

transplanting along with regular package of practices.

Corrugated fibre board packaging for Dubai
markets: Fresh jasmine flower buds are made into strings.
Strings are treated with 4% boric acid (floral preservative).

Treated jasmine strings are packed in corrugated fibre
board boxes with butter paper lining.

Thermocole
packaging for USA
markets: Fresh
jasmine flower
buds are made into
strings. Strings are
cut into one foot
(30 cm) each.
Strings are treated
with 4% boric
acid (Floral
preservative). Five
numbers of one foot strings are packed in one small box
with butter paper lining. 24 small boxes are packed in a
thermocole box with aluminium foil lining. In the
thermocole box, three layers of small boxes are placed
and in between the layers gel ice sheets are placed. Boric
acid enhances the antioxidant enzyme activity which
prevents the accumulation of free radicals. Accumulation
of free radicals prevents the wilting of flowers and extends
the shelf life.

Identification of new plant species for dry flower
making: New plant species were identified and the parts
(leaves, inflorescence, flowers, pods, cones, twigs, dry
sticks, fruits and capsules) were used for dry product
making. Out of 46 plant species identified, 40 were
screened for dry flower products making. Replacement
of plastic materials with plant parts is expected to create
huge demand in the dry flower trade.

Standardization of drying techniques for the
identified native species: Different methods of drying were
adopted for drying of leaves and flowers. Leaves of Silver
oak, Thuja and Yennan Camellia and flowers of green and
yellow button chrysanthemum, red gerbera and plumeria
were used in the research. Among the different methods,
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glycerinization (full dip method) and silica gel + sand (1:1)
embedded under microwave drying were found best in
drying leaves and flowers, respectively. Glycerin mixture
consists of 1 part of glycerin and 20 parts of hot water.
Time taken for perfect drying was minimum (3.4, 2.0
and 6.0 days) and moisture loss (11.62%, 15.72% and
19.8%) was minimum in Silver oak, thuja and camellia,
respectively. Scores for colour retention (3.70, 3.69 &
3.70) shape retention (3.72, 3.71& 3.51), texture (3.70,
3.76 & 3.45), brittleness (0.80, 3.87 & 3.70) and overall
acceptance (3.70, 3.87 & 3.70) were found maximum in
silver oak, thuja and camellia, respectively.

Standardization of bleaching techniques for the
identified native species: Pods of Jacaranda mimosifolia
and Castanospermum australe
were used for bleaching
Among the various
treatments, soaking pods in
sodium hydroxide 10%
(overnight) and then treating
with 2% sodium hydroxide +
2.5% sodium silicate + 35%
hydrogen peroxide for 18
hours and 12 hours was
found superior with regard to
Jacaranda mimosifolia and
Castanospermum austral,
respectively. Maximum
bleaching consistency (2.34
& 3.13) was observed in the
pods of Jacaranda
mimosifolia and
Castanospermum austral,
respectively. Whitening index
(2.79 & 3.14), shape
retention (2.80 & 2.63) and
brittleness (0.49 & 0.28) were found maximum in the
pods of Jacaranda mimosifolia and Castanospermum
austral, respectively. Time taken for complete bleaching
(18 hours & 12 hours) was found minimum in these two
species.

Development of new dry flower products for export
market: Dried plant materials like cones, pods, leaves and
twigs were used in the preparation of potpourris and
Christmas gifts. Grasses such as broom grass (Garnotia
elata) and lemon grass (Cymbopogon citratus) were used
in the preparation of table decor products. Glycerinized
foliages of Thuja orientalis, Grevillea robusta, and
Podocarpus macrophyllus and fruit slices of mandarin
orange were used in the preparation of wreaths, garlands
and wall hangings. Leaves of thuja, capsules of bottlebrush

and pods of Jacaranda mimosifolia and Castanospermum
australe were used in the preparation of key chains and
adornments.

Impact of production and packaging technologies
The area under marigold cultivation in the project area has
expanded from 4000 acres to 6000 acres since inception of the
project in 2008, apart from a considerable number of farmers in
the Thalavadi and Kadambur hills of Erode District of Tamil Nadu
resorting to marigold cultivation. In Kadambur hills, the present
area under marigold is 85 acres and this has improved the livelihood
of the farmers who had been traditionally involved in millet
cultivation. Initially, the net return per acre obtained through millet
cultivation was R 4,000/acre, which later increased to R 6,000 -
7,000/acre through conventional methods of marigold cultivation
and has now reached R 10,000-14,000/acre owing to the
improved marigold production and post production technologies
disseminated to them through the project. A total of 61
beneficiaries have been trained on improved marigold production
and post production technologies. Significant increase in
xanthophyll content from 1.4 to 1.75 g/kg of flowers has helped
to increase profit to the company by approximately 10-15%,
prompting the company to hike the flower price paid to farmers
from R 2.30/kg in the year 2008 to R 2.75/kg in 2009 and the
company has increased the price to R 4.75/kg in 2010-11. Thus
the project activities have led to a phenomenal improvement of
the value chain on marigold.
Besides, the export packaging technology developed under the
NAIP project has enabled the export of jasmine and tuberose
flowers to long distance overseas market namely the United
States.  Adoption of export packaging technology has increased
the export volume of jasmine to Dubai markets and has increased
from 600 kg/day to 900 kg/day and to the US market from 500kg
to 1000kg/week. The training programs given on value addition
of jasmine to women and unemployed youth have helped in
creating more employment opportunities to the local people apart
from helping in women empowerment.

Major Seed
Spices: The
traditional method of
sowing of fennel is
dropping the seed in
line drawn with help
of leg or dropping the
seeds manually in
furrow made by
simple cultivator
while in case of
cumin general
practice is to
broadcast the seed.
Both these methods
are inefficient as there
is a wide variations in
depth of sowing and
also seed distribution.
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The traditional method of threshing cumin & fennel
is treading under the tyre of tractor. In this method
breakage of seed and rubbing take place. Therefore, quality
of produce is poor. After getting farmers feedback and
expert opinion on functioning and suitability of existing
multicrop thresher it was modified by team of scientists
of CIAE, Bhopal and SDAU so that at slower cylinder
speed and double blower system quality of threshing is
improved as compared to traditional method.

Oceanic Tuna
Fisheries in
L a k s h a d w e e p
Sea: Tuna Fish:
Modification of five
Pablo boats was
completed and
started fishing
operation.  All the
five boats are
engaged in the
fishing operation in
various fishing
grounds around the
Agatti Island.
S t a n d a r d i z e d
p r o c e s s i n g
parameters for
Tuna in oil in retort
pouch and Tuna kure. Masmin Flakes and Masmin Powder
were developed and standardized. Biochemical
Composition of Yellow fin tuna was determined and PUFA
was extracted from Tuna Red Meat and eye. SILO feed,
a pig feed was developed from Tuna silage by using Tuna
Processing Waste. Prominent marketing channels for

Economic evaluation for sample of fennel crop processed in Mobile Seed Processing Unit

Sl. Item Type of different quality  grade Grand total
No.  available after processing Kg or R

Grade-1 Grade-2 Grade-3 Waste /
impurities

1. Quantity(kg) 12 38 7 3.0 60.0

2. Prevailing rate of different quality (R/kg) 90 80 65 - -

3. Total receipt (R) 1080 3040 455 - 4575

4. Processing cost as per market 60
 rate (R 1/kg)

5. Net receipt after deducting 4515
processing cost  (R)

6. Receipt of raw product without processing 4080
 as per prevail rate (R 68/kg)

7. Value addition due to processing (R/kg) 7.25

Cumin sown in conserve moisture area required special
care as the seeds are placed at greater depth (15-20cm) in
moisture and little soil cover on seed. After getting farmers
feedback and expert opinion on functioning and suitability
which satisfied above conditions, the team of scientist of
CIAE, Bhopal and SDAU modified the existing seed cum
fertilizer drill for sowing of seed spices.

Sl. Inputs (per ha) Name of crop Remarks
No. Cumin Fennel

1. Seed saved 1000 180 Due to
uniform
and timely
germination

2. Fertilizer  saved 200 350

3. Labour saved 300 350

4. Yield increase 5000(8%) 16000(16%)

Total benefit 6500 16880

Less: Expenditure 500 400
of custom hiring
charge

Net Realization 6000 16480

Economics of Seed Spices

Sl. Inputs (per ha) Name of crop Remarks
No. Cumin Fennel

1. Labour saved 1000 1000 Due to
quality
improvement

2. Increased in price 3000 4000

Total benefit 4000 5000

Less: Expenditure 1600 1600
of custom hiring
charge

Net Realization 2400 3400
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Spawning ground of Sthenoteuthis oualaniensis:
The surveys undertaken identified spawning grounds of
purple back oceanic squid Sthenoteuthis oualaniensis in
Arabian Sea. Juveniles of oceanic squids were collected
in Lakshadweep waters between 10000 N 71059 E and
10014 N 73044 E during October (between Agatti and
Kalpeni Islands). Dense aggregations (~1,30,000 numbers/
km2) of oceanic squid juveniles with dorsal mantle lengths
ranging from 3 to 30 mm size were observed in the surface
layers during night (from 7PM to 12 AM and 3AM to 5
AM). The squids were attracted to the powerful lights
(1.5 KW x 18 metal halide lights) on board MV Titanic
and station depths ranged from 700 to 1500 m. In
December 2010, these oceanic squids had moved in a
northwesterly direction and had grown to nearly 80 mm
DML indicating extremely fast growth. This preliminary
observation indicates that the area around the Lakshadweep
Islands is a major spawning ground for oceanic squids
probably because of higher productivity as compared to
the central Arabian Sea basin which is the normal foraging
area for adults.

Molecular Genetics of Sthenoteuthis oualaniensis:
Nucleotide sequence of cytochrome oxidase subunit 1
(COI) gene (DNA barcodes) generated from the samples
1, 2 and 3 (labeled MFDSqd-1, MFDSqd-2 and MFDSqd-
3) were analyzed with the CO I database at BOLD system
and NCBI BLAST. The sequences were also aligned with
other related species and the phylogenetic tree was
constructed using Neighbor Joining and Maximum
Parsimony methods. Pairwise genetic distance
(Kimura 2-parameter method) values were also calculated.
The COI gene sequence analysis showed that all the three
samples 1, 2 and 3 were genetically the same as the
pairwise genetic distance values observed between them
was 0.0. Phylogenetic analysis, BLAST searches and
the BOLD system analysis for species identification
showed upto 99% similarity with Sthenoteuthis
oualaniensis.

On-board processing protocols: To reduce pink
discoloration and quality changes during low temperature
preservation in fish-hold, on-board deskinning was carried
out prior to storage in ice. This resulted in improved end-
product product quality and better colour.

Frozen products: Three frozen products were
developed under the brand name “ARABIAN SEA
MASTER SQUID”. The products are 1) Arabian Sea
Master Squid Individually Quick Frozen Tubes 2) Arabian
Sea Master Squid Individually Quick Frozen Stripes and
frozen oceanic squid tentacles.

frozen tuna were
explored as follows:
Boat owners price
R 45-58/Kg, Fish
merchants and
agents price R 42-
62/Kg, Retail price
R 45-65/Kg,
wholesale Masmin
price R 190-250/Kg
and export price of
tuna to Sri Lanka is
R 300/Kg.

Squid jigging cruises: Exploratory surveys involving
FSI Research Vessels and fishing trawler of >20 m overall
length was modified for commercial squid jigging
operations. Squid jigging trial over space and time covering
different depth
contours and
distance from main-
land is in progress.
Ten cruises were
undertaken from
April-September,
2010 during pre-
monsoon and post-
monsoon period in Arabian Sea in water depth ranging
from 100 to 3600 m. Four squid jigging machines were
operated simultaneously from 1900 h to 0600 h during
the surveys. Oceanic squids were caught within
10o42.524’N-73o51. 797’E latitude along the south-eastern
Arabian Sea in April, 2010. The surveys were restricted
during June-July
due to the seasonal
monsoon and
resumed by August,
2010, in
L a k s h a d w e e p
waters. During the
post monsoon
period oceanic
squids were
observed in the
north-eastern part
of Arabian Sea,
within 17o00N-70o00E to 17o00N-71o00E latitudes. The
oceanographic conditions of the areas surveyed monitored
by detailed analysis of salinity, temperature, dissolved
oxygen, chlorophyll, Rhodamine, plankton levels. ROV
observations and current directions were also recorded.
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assures grit free high quality oysters. (New technological
intervention: a solution for one of the major problems faced
by oyster farmers). This has enhanced consumer
confidence and has been able to support international
tourists. This has helped the farmers to get R 5 per oyster.

Of the three
products i.e.
marinated oysters,
frozen oysters and
oyster curry-ready to
serve products
developed by
NIFPHATT, two have
been selected for large
scale production
based on consumer
preference survey.
The products have
been given a trade
name “MUZURIS”
based on historic
significance of the
farm location and the
products were packed in professionally designed packets
with information on nutritional facts and sample recipes
in the cover.

Kashmir Saffron: Inadequate plant population, poor
soil health, rodent menace and lack of mechanization are
the main factors of low saffron productivity (2.15 kg/
ha), production (6.5
tons) and low
economic returns.
To address these
problems 168 on-
farm trials
conducted over an
area of 4.2 ha on
different integrated
nutrient management approaches together with different
planting geometries and farming systems over 2 years led
to the release of INM technology for enhancing saffron
productivity and management schedule for rodents
(Pitymys leucurus). Prototypes developed for saffron
weeding/hoeing and mechanical rodent control will reduce
cost of cultivation.

Integrated Nutrient Management Module for higher
saffron yield  under mono /intercropping farming system:
Under monocropping/intercropping farming system,
plantation of graded saffron corms(>8 g) at 2 corms/hill
with a planting geometry of 25x15 cm or 1 corm/hill with

Dried product:
Two dried oceanic
squid products 1)
whole cleaned squid
and 2) dried squid
cocktail were
developed by
processing squids in
Lakshadweep islands,
where facilities for
low temperature
freezing is non-existant. Whole squids where cleaned,
washed, salted and dried under the sun and vacuum
packed.

High Value Shellfish: The first seed production
oyster hatchery and training centre along the Indian west
coast was developed. 75,000 oyster spat were produced
and a remote setting unit i.e. a seed production unit in a
village about 25 km from the hatchery and near to farms
was developed. The number of villagers involved in farming
increased and the farmed oyster production increased from
1500 t in 2009 to 2800 tonnes in 2010. In 2010-11 season,
the production units have increased and 350 more villagers
have become involved.

A depuration
unit with a
capacity of 3000
oysters per run
was developed in
a village. The unit
operated by
farmers has been
s u p p l y i n g
depurated oysters to high end restaurants in Kochi city @
500 oysters per week since November, 2010. (New value
chain and new product). A semi automated steam producing
and heat shucking unit was designed, fabricated and tested.
The unit can heat shuck 100 oysters per 6 minutes using
steam. This unit reduces physical drudgery faced by
women farmers during post harvest processing and also
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a planting geometry of 20x10 cm on raised beds
supplemented with FYM @ 30 tons/ha in combination
with N:P:K @ 30:20:15 kg/ha, vermi compost @2.5 q/ha
together with Azatobactor or FYM @ 10 tons/ha in
combination with N:P:K @ 90:60:50 kg/ha and vermi
compost @.5 q/ha before plantation in September ensures
average saffron yield of 7.00 kg ha-1 under 2 years planting
cycle in comparison to traditional practices of 1.55 kg/ha.
Achieved productivity level is 2 kg/ha above bench value
of 5 kg/ha.

Management Schedule for rodents (Pitymys lucuru)
in Saffron: Plugging of burrows (day 1) followed by
identification of live burrows/pre-baiting with 10-15 g bait/
burrow (containing 48 g broken rice, 48 g crushed wheat,
2 ml mustard oil and 2 g sugar) on day 2. Then
identification of live burrows/zinc phosphide baiting with
5-10 g bait/burrow (containing 48 g broken rice,  48 g
crushed wheat, 2 g zinc phosphide, 2 ml mustard oil and
a pinch of sugar) on day 3 followed by  collection and
burying of dead rodent and closing all burrows (day 4).
Again identification of live burrows on day 5 and then
fumigate live reopened burrows with aluminum phosphide
pellets @ 2 pellets/burrow or 3 g aluminum phosphide
pouch (56% Poison)/burrow and cover with wet mud.

Reduction of drudgery through mechanization:
Hoeing in June and September with a diesel/petrol operated
weeders with a tilling depth of 3-5 inches (adjustable),
working width 18-27 inches and tilling width of 17-21
inches operated through 12-16 tynes is a suitable substitute
for manual hoeing. Technology with an input cost of R
400-1200/ha ensures saving of R 34,800 to R 35,600/ha.
Furrows opening with tractor mounted ridger adjusted to
a furrow width of 70 cm accommodating 3 rows at a
distance of 23 cm are an economical substitute for manual
operation. Technology with an input cost of R 1120/ha
ensures saving of R 10,880/ha.

Comparative study on saffron Mechanization

Type of Input Cost/ ha Difference
operation (R in Thousands)

Manual Machine

Furrow 12000 @ 1120 @ 28 litres 10880
opening 40 labour

Weeding/ 36000 @ 120 400@10 litres 35600
Hoeing labour days  (Diesel)

1200@20 litres 34800
(petrol)

dryers results in highest saffron recovery (37.33 g/kg
against 22 g/kg of fresh saffron flowers).

Cashew for Domestic and Export Market:
Developed pollution control system for cashew industry.
Water scrubber has installed to reduce the environmental
pollution and produce green atmosphere. Standardized the
warm water processing technology for raw cashew nut
cut open.  Produced
p o l y m e r i z e d
products from
cashew nut shell
liquid (CNSL) by-
products.  Developed
new processing
technology for
anacardic acid
extraction from
cashew nut shell and
also produced
cellulase, pectinase
and tannase from
cashew shell. Filed two patents on 1) Pollution controlling
drum roasting cashew processing units (Regd. #IPR/ FA/
10064) and 2) Low cost method for the extraction of
anacardic acid from cashew nut shell (Regd. #IPR/ FA/
10076).

Mango and Guava

Scientific method of pruning in mango and guava:
For mango, remove the fruit stock of the previous season
followed by pruning of the tertiary shoots upto 2-3 nodes
with secature and tree loppers depending upon the tree
architecture. Then apply copper oxy chloride paste to the
cut end after pruning and spray copper oxy chloride @ 3
g/l on the entire tree after pruning.

In case of guava, prune the branches upto 50 cm on
the entire tree and also pest and disease infested branches.
Then apply the copper oxy chloride to the cut ends after
pruning and spray the copper oxy chloride @ 3 g/l on the
entire tree after pruning.

Chemical regulation of flowering in mango: The
major commercial variety of the Medak and Ranga Reddy
district is Banganpalli, a regular bearing variety under
Andhra Pradesh conditions. The flower bud break occurs
during last week of December and the total flowering
period is 25 days in cv. Banganpalli. The flower bud break
is in staggering manner in mango cv. Banganpalli and results
in late maturity of the mango fruit. For uniform flower
bud break, spraying of KNO

3 
@ 15 g/l was recommended

during the month of November under Andhra Pradesh
conditions.

Picking of 2 day old flowers in early morning hours
between 5-7 am in paper bags with subsequent separation
of pistil within 10-12 hours followed by drying in solar
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Ginger and Ginger Products: In the project area at
Kandhamal and Koraput, complete replacement of the
traditional varieties by the elite planting materials has
successfully increased interest among the farmers and
production has increased by 32.8% (from base value of
65 q/ha to 86.35 q/ha), which means an additional income
to the farmers of R 21,350/- per acre.

Income Augmentation & Employment Generation/
Processing
Prosopis juliflora

Cheaper concentrate feed: A very simple process
technology was
developed by
utilizing ground
feed ingredients
available locally
viz., P. juliflora
pods, tumba
( C i t r u l l u s
colocynthis) seed
cake, guar
( C y a m o p s i s
t e t r a g o n a l o b a )
korma, til (Sesamum indicum)  seed cake, wheat bran,
maize grain, common salt and mineral mixture. These
ingredients are mixed properly with spade and filled in
gunny bags for storage. Farmers readily accepted this
process technology and it is very much possible at livestock
owners’ doorsteps. Industrial partner has started
commercial production and marketing of the produce.

Multi-nutrient
feed block: Guar
seed meal is
commonly used in
multi-nutrient feed
blocks. P. juliflora
seed meal contained
2.77% minerals,
8.35% ether
extracts, 44% crude
protein and 44.9% total carbohydrates. These values are
comparable with seed meal of guar. Therefore, in multi-
nutrient feed blocks guar meal was replaced by P. juliflora
seed meal. Moreover, mesocarp fraction of P. juliflora
pods contained crude protein in similar quantity as that in
case of wheat bran and carbohydrate content was
appreciably higher than wheat bran. Owing to these qualities

Impact of ginger based products
The successful intervention by the consortium members and
production enhancement has opened the avenue for forward
linkages in marketing of advanced ginger based products. As a
result, order for 20 ton of ginger flakes has been received from
Organic India, Lucknow and Phalad, Bangalore @ R 210/kg of
flakes.

Ginger has been the
subject matter of numerous
scientific studies involving
humans and animals for its
cholesterol lowering, cardio
protective, anti-platelet and
fibrinolytic activity. Ginger
also has anti-platelet
aggregation and fibrinolytic
activity. Platelet activation
inhibitors have potential value
in cardiovascular disease. Three new products have been
developed under the sub- project for commercia-lization
such as NR Ginger, > 30% Gingerols and > 20% Gingerols.

NR Ginger: NR Ginger is a standardized water
soluble extract of Zingiber officinale intended for the
management of hyperlipidemia. In vivo study preclinical
study on NR-Ginger supports it to be an effective agent in
the management of hyperlipidemia by showing significant
cholesterol lowering activity in albino wistar rats. In animal
studies, LD

50
 of NR-Ginger was found to be greater than

5000 mg/kg, b.w. in rats. Ginger has a strong traditional
backing from safety point of view.

• 30% Gingerols (free flowing powder): The extract is
recommended for incorporation in nutraceutical
formulations.

• 20% Gingerols water soluble grade (free flowing
powder): Completely water soluble standardized
extract. It offers dietary supplement, food & beverage
manufacturers an ingredient with tremendous
formulation versatility. Excellent choice for applications

such as dry drink mixes, ready-to-drink products,
nutritional bars and other beverages.
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of P. juliflora pod mesocarp, wheat bran was replaced
by it. This reduces the cost of multi-nutrient feed block in
one hand and added to its nutritive value on the other.

P r o s o p i s
coffee: Technology
for production of
Prosopis juliflora
based coffee has
been perfected and
industrial partner
has started
production on pilot
scale to assess
m a r k e t i n g
f e a s i b i l i t y .
H o w e v e r ,
commercial production will be started after toxicity
analysis results are received from NIN, Hyderabad.

Densification of P. juliflora pods through hydraulic
press for better storage and easy transport by reduction
of volume: The pods, which have less amount of
mesocarp (good source of sugar) been directly crushed/
ground in the hammer mill. Ground pods were compressed
for densification in the block making machine upto
pressure 160 kg/cm2 to make it as a block. Volumetric
experiments were carried out for pods, pod and block
(ground pod); the density was found 153, 295 and 810
kg/m3, respectively. The volume reduction was found more
than 80 per cent, which is very helpful for storage and
transportation; and as well as enhancing the shelf life.

Enhanced Productivity and Profitability of
Patchouli: Drying studies of freshly harvested aromatic
patchouli herb (cv. Johar) was conducted in a convectional
tray dryer at 30, 40 and 50°C and the initial bed thickness
of herbage in the trays was varied at 50, 75 and 100 mm.
Under shade (26.0–28.9°C and RH 40-71%), the patchouli
herbage required about 180 h to dry from an initial moisture
content of around 82% (wb) to a storable moisture content
of 10–11%. Patchouli could be dried much faster in the
tray dryer and depending upon the drying air temperature
and initial bed depth of herbage, the drying time varied
considerably from 24h to 52h. At any given drying
temperature, the drying time decreased for lower initial
bed depth of herbage.  Laboratory extraction of patchouli
oil from the samples of dried herbage indicated that the
drying temperatures did not influence the essential oil yield
within the experimental range and it was about 1.9-2.0%
(leaves to twigs ratio-70:30), the same as that of shade
dried sample.

Patchouli agarbatti sticks production: With the help

of a private industry, Triveni Agarbatti Industries,
Bangalore, 10 different types of agarbattis were made by
substituting traditionally used wood powder with dried
patchouli spent charge (by-product-waste) powder at
various levels. First, shade dried patchouli spent charge
were taken in three different leaf-to-twig ratios namely,
70:30, 60:40 and 100:0 and the samples were ground in
an impact type ultra centrifugal mill (Make : Retch GmbH,
Model: ZM 200) to powders of 65 mesh sieve size (350
µm). These powders were used in the manufacture of
agarbatti sticks mainly to replace partially or totally the
sawdust (wood powder) that is currently being used as
one of the raw ingredients at about 15% level. The above
patchouli spent charge powder blended along with wood
powder was used at three levels namely, 5:10, 10:5 and
15:0 (spent charge:wood powder), in the production of
incense sticks.
Totally 10 types of
incense stick mixes
including the
control were tried
in the present study
for the production
of agarbatti sticks.
Appropriate quality
of water (as
deemed it fit by the
e x p e r i e n c e d
agarbatti rolling worker in the industry) was added to the
incense mix and it was thoroughly kneaded to obtain
desired ‘masala’ consistency for agarbatti rolling. The
experimental incense sticks were actually rolled by the
same experienced person in the Trinetra Agarbatti Industry,
Bangalore. The rolled incense sticks were shade dried as
per protocol of the industry and packed in polyethylene
covers till quality testing. The products were tested as per
IS Code for various quality parameters and sensory
evaluation was also carried out to identify best treatments.
The study revealed that Patchouli spent charge powder
can be used as a substitute to wood powder upto 10%
level (max. 15%) in the manufacture of agarbattis.

Food Security & Income Augmentation/ Agro Processing
Millet Foods:Eatrite is a brand promoted by the
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Directorate of
Sorghum Research,
in India. This brand
has been initiated
under the National
A g r i c u l t u r a l
Innovation Project,
“Creation of
Demand for
Millets”. DSR
procures the grains
directly from the
farmers and
ensures the supply chain right from Procurement to
Processing and Supply. The range of products under this
brand include are: Jowar Rich Multigrain Atta, Jowar Rawa,
Jowar Pasta, Jowar Vermicelli, Jowar Flakes & Jowar
Roasted Flakes (As Breakfast Cereal) and Jowar Biscuits/
Cookies.

Eatrite Brand at Krishi Bhavan and NAFED BAZAR
The response was very overwhelming as they have experienced
one of a kind Jowar Products by the launch i.e. Jowar Dosa, and
Jowar Rawa Laddus. The Delhi audience have welcomed eatrite
and have started to like Jowar Products, the most liked product in
Delhi are the Jowar Rawa Laddu,  Jowar Flakes, Jowar Vermicelli,
Jowar Rich Multigrain Atta and others. Eatrite Products have
been shelved in the shelves and the POS material has been
displayed in the store of NAFED BAZAR, Krishi Bhavan: Wet
sampling of Jowar Dosa, Jowar Rawa Laddu was offered during
the launch. The POS (Point Of Sale) material was executed and
Eatrite Brand’s Posters, Danglers and Flour Stacker were put up
in the Store.

Entrepreneurship development and enabling
participating farmers in commercialization of sorghum
foods at village level: A demo sorghum mini processing
plant (Flaking, Dehuller and Parboiling machines) was
installed at Borisawant Choupal in Sept., 2010 to empower
farmers on hands on experience of the processing and
value addition technologies of sorghum and explore the
benefits by themselves. Commercial production of flakes
was started by sanchalak Shri Rohitdas Sawant, a farmer
entrepreneur who is a successful progressive farmer and
beneficiary of this project. He processes the Jowar based
food products to seek value addition for his produce
through these machinery. He established this machinery
on his own cost and makes the facility available for
processing of other villagers. Obviously others are
enthused at the diversification of jowar products such as
rawa and flakes.

Food Grains for Neutraceutical Benefits: Five
health foods have been developed and branded as UAS
technology, and nutritional and medical claims have been
included in the labels. Mega trials have in operation at MRC
Belgaum for diabetes and hyper lipidemia.  Lab trials have
been proved the health foods efficacy suitable for urban
and rural marketing.

Little Millet flakes: Little millet grains are tempered
at specific pressure & time. Cooled & rolled. Desired level
of sugar & salt are
added & extruded
through single
screw cold extruder
& cut into grits.
Further, the grits are
rolled & solar dried
to 5-6% moisture
level. Dried flakes

Government support through DAC for millet
promotion programme is an outcome of NAIP

sub-project millets value chain
The outcome of NAIP’s sub-project on Creation of demand for
Millet foods is evident from recent announcement by Sri Pranab
Mukherji, Hon’ble Minister of Finance, Govt. of India in his Budget
2011 speech that a provision of R 300 crore is made to promote
higher production of these cereals, upgrade their processing
technologies and create awareness regarding their health
benefits. This initiative would provide market linked production
support to ten lakh millet farmers in the arid and semi-arid regions
of the country. The programme would be taken up in 1000 compact
blocks covering about 25,000 villages. This will help improve
nutritional security and increase feed and fodder supply for
livestock. This will be funded through RKVY on the pattern of
Accelerated Pulse Production Programme (A3P).

Other MoU with other partners for commercialization
on their brands: DSR signed MoU with M/s. Guv Food
products, Hyderabad who are specialized in production
and marketing of extruded products from soybean sought
diversifying to produce and market Jowar based extruded
products such as vermicelli and pasta. DSR also
signed MoU with M/s. Vegan Agro food products,
a private entre-preneur for commercialization of sorghum
processed foods under NAIP sub-project “Creation of
demand for millet foods through PCS value-chain”. M/s.
Vegan Agro food products has launched multi-grain rotis
(prebaked segment) in the market. The jowar rich multigrain
prebaked rotis are very nutritious and healthy for all age
groups. These rotis have shelf life of 7 days. This pre-
baked rotis are baked completely on tawa equally on both
sides before consumption. DSR is putting efforts for the
availability of multi-grain rotis (prebaked segment) to the
people who are under BPL at cheaper prices.
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are toasted at high temperature in a rotary toaster to obtain
the crunchy millet flakes. Its benefits are high iron combats
nutritional anemia, cognitive parameters improve, flakes
have lower energy (15-11%), fat (75-85%), protein
(4-23%), but high fibre (86-45%), iron (66-75%) over
corn & wheat flakes and Costs R 40 less than other
flakes.

Foxtail Millet
Food for Diabetics:
Clean foxtail millet
& split black gram
(4:1 ratio) mixed
with selected spices
in specific combi-
nations are roasted
& mixed, & ground
into fine powder.
For cooking and
serving, for each 80
g of grain mix, 8 g
of spice powder is
added & soaked for ½ an hour, & cooked in 4 times of
water to soft consistency and served as hot dish.
Ingredients to make this mix include foxtail millet, split
black gram, coriander seeds, black pepper, cinnamon,
fenugreek seeds & cumin. It has high satiety value,
improves life quality, reduces blood glucose: 14-18%, and
relieves constipation.

Underutilized Fruits of Rajasthan: In custard apple
manual pulping by scooping and removing seeds were
done. Pulp immediately filled in the plastic jars and blended
with 750 ppm potassium meta bisulphite and kept at -
200C in deep freeze. Pulp can be stored upto one year
without any browning or increase in microbial load. Pulp
can also be blended with 0.5% ascorbic acid and packed
in air tight plastic jars and stored at room temperature
upto 7 months without browning. The total cost for one
kg of pulp comes out as R 70/- and the prevailing market
price in Udaipur is R 100/kg About 30% of the weight is
seed and it goes as waste. This seed was used for oil
extraction and this oil has insecticidal properties and used
for controlling the storage pest of pulses.

Small Millets: Line sowing technology of crop
establishment for millet with the help of seed-cum-ferti
drill (tractor as well as bullock drawn) has been found to
be highly successful and well accepted by the farmers.
This has not only increased the productivity of millets but
also proved to be an effective tool for the expansion of
area under millet cultivation. Plant population along with
the fertilizer placement is the major cause for productivity

enhancement. A significant increase in the productivity of
targeted millets:kodo millet 5-10 q/ha and finger millet
10-30 q/ha was achieved against the average baseline
value of 1.8 to 3.0 q/ha due to adoption of the NAIP
interventions. Due to adoption of improved technology,
the enhancement on self employment opportunities
increased to nearly 26%.

Maize and Maize Products

Complete feed block with maize forage and by-
products: Complete feed blocks were made using maize,
ragi straw, concentrate mixture and molasses in different
proportions. The study was aimed to mix roughage and
concentrate and two different ratios viz., 70:30 and 60:40
and to use 5% molasses as the binding agent. Maize and
ragi straw were used as a roughage source and a mix of
these two roughage sources was also tried with concentrate
and molasses. The objective of the study was to see the
bulk density changes of these roughages on mixing with
concentrate and subjecting to 3000psi pressure for making
block. Feed block of maize forage alone was formed easily
and it was compact and sturdy and did not break on fall
from the feed block machine from a height of about 2
feet. While feed
block of ragi straw
alone and with
concentrate was
easily broken on fall
from the machine.
The bulk density of
roughage drastically
changed when they
were made into
blocks. The
p r e l i m i n a r y
observations revealed that complete feed blocks could be
predominantly made with maize forage and other by
products. The technology is easy and could be scaled up
and popularized.

• Dietary replacement of NM with QPM at 50% level
resulted in optimum performance, higher breast muscle
yield and higher immune response in broiler chickens.
No effect on qualities with respect to appearance,
flavour, juiciness, tenderness and overall acceptability
were revealed when pressure cooked meat with 1.5%
salt was subjected to organoleptic evaluation.

• Dietary replacement of normal maize (NM) with
Nityashree hybrid maize (HMN) resulted in similar
performance in terms of body weight gain, feed
conversion ratio, and nutrient utilization.

• Feeding value of quality protein maize is superior to
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normal maize but feeding value of hybrid maize
Nityashree was similar to that of normal maize. QPM
yields 6.93% higher weight gain and 7.69%
improvement in feed utilization efficiency in broilers.
Dietary replacement of NM with QPM yields 5.15%
higher breast meat yields in broiler chicken. Utilization
of QPM in broiler chickens gives R 2.10 profit per kg
meat yield over normal maize.

Composite Dairy Foods with Enhanced Health
Attributes

Technological Packages for Value added Health
Foods using Dairy By-Products and Pearl millet &
Barley: In order to enhance the nutritional and therapeutic
profile of the “Newer Range of Value Added” products
based on milk by-products (Whey & skim milk), Pearl
millet and Barley, various innovative processing and
formulation interventions have been attempted. A complete
processing line and optimized processing parameters for
the development of primary processed products like
dehulled grains, grits, semolina and flour has been
developed. The process for the preparation of shelf-stable
Pearl millet flour for 3 months shelf-life at ambient
temperature is developed, which will solve a major problem
in commercialization of pearl millet based products. The
technology for thermally stable whey-skim milk blend has
been standardized and it will provide newer opportunities
to milk processors for effective utilization of whey for
human consumption.

Pearl millet has
been utilized for the
development of
gluten free products
like Instant halwa &
upma mix, pasta
products and
extrudate. At
present there is no
such product
c o m m e r c i a l l y
available in Indian market and that can be a new variant
for patients with Celiac disease. Utilization of pearl millet
flour for the manufacture of composite foods like
complementary foods, biscuits, pasta and extruded snacks
in combination with milks solids such as whey, whey
powder, whey protein concentrate (WPC) and milk
powder is altogether an innovative approach for enhancing
the nutritional and therapeutic profile of products. Another
approach applied for development of nutritious composite
dairy foods through microbial interventions resulted in
certain promising Lactobacilli culture with amylolytic,

phytase and proteolytic activity and technology for bajra
and barley lassi. The four isolates of Lactobacilli and 18
isolated of Dairy yeast i.e. Kluveromyces with probiotic
attributes. The Millet & Coarse cereal based lassi may
assist in diversifying the product profile in dairy industry.
One company M/s. Danone India Pvt. Ltd. Gurgaon has
shown their willingness to purchase the technology and
conducted large scale sensory evaluation tests consisting
of 2500 respondents. Large scale consumer survey
conducted in different cities and also among consumers
of different demographic pattern indicated acceptance
of newly developed products. The validation of
nutritional and therapeutic aspects of these newly
developed products through in-vitro and in-vivo methods
has been initiated.

Entrepreneurship development among Women:
Entrepreneurship development campaign was launched for
transferring some of the technologies that have been
developed in the field of composite dairy foods. A total
150 women were contacted and workshops were organized
to promote the entrepreneurship among them with
complete techno-economic feasibility and modalities of
technology transfer. A group of 14 women all resource
poor villagers with an average monthly income of R 4500/
- only is formed and they were trained in for the
manufacture of dairy products including the value added
dairy products. A processing unit has been established at
Amritpur Kalan located near Karnal and commercial
production of various composite dairy foods is started
since October, 2010. These women have earned a monthly
turnover of R 55000/- through sale of these products and
generated a profit of R 1000 per person monthly.

Participation in 15 different exhibitions for showcasing
the technologies and products developed in the project
has generated interests among industry personnel,
entrepreneurs and other stakeholders. Few negotiations
are in pipeline for transferring the technology of extruded
snacks, whey drinks, fermented milk-cereal beverage,
biscuits and complementary foods. Around 4000 samples
of Pearl millet-milk fermented beverage has been provided
to M/s. DANONE India Pvt. Ltd. for carrying out large
scale consumer survey. Negotiations are going on similar
line with M/s. Lotus Dairy, Jaipur, Britannia India Pvt.
Ltd. and few small scale entrepreneurs for
commercialization of these products. A production unit
developed through the funding of NAIP under the project
will be utilized for business incubation and one group of
young entrepreneurs namely PRAYAS located at Muradgarh
(Indri) will start commercial production of biscuits,
extruded snacks and lassi from April, 2011.
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Techno-economic viability of Cookies

Material Cost Rate (R/ton)

Raw material +  Packaging 50,000

Raw material collection cost 700

Cleaning charges 700

Baking 1200

Down streaming 2000

Sub total 54,600

Overhead (15%) 8,190

Labour cost (25%) 13,650

Total 76,440

Aromatic Plants of North East India: A dibbler cum
marking device was developed from locally available
bamboo stick. The dibbler consists of a 120 cm long
bamboo stick; sharpened at one end to make the dibbler
tip. Another bamboo stick of 45 cm length was tied at the
dibbling end to act as the marking gauge. The planting
rate and efficiency was increased considerably. The hand
tool was highly appreciated and adopted by the farmers
because of its ease of handling, low cost and ease in
manufacturing from locally available bamboo. Manually
operated pedal type lemongrass slip remover was
conceptually designed and a prototype was fabricated. The
prototype was tested in the field to uproot the clumps and
to loosen the soil around the root zone of the clumps.

The technique was standardized for manufacturing
of dhupbatti and agarbatti by utilizing the by-products
of lemongrass and citronella. Agarbatti/dhupbatti is
manufactured by utilizing the de-oiled herbage (bio-mass)
of lemongrass and citronella. The biomass is pulverized
after drying and 70% of pulverized powder is mixed with
30% natural binding agent (Gaurgum and maida lakri –
bark of litsea gleutinosea) and rolled on thin bamboo stick
of approximate 1 mm diameter and sun dried. The properly
dried agarbatti/dhupbatti is the packed in polyethylene or
handmade paper boxes.

Milling industry by-products utilization: Protein
was isolated from the defatted pulse by product samples
(green gram broken, fried gram broken and red gram
husk). Protein was isolated from the stabilized rice bran
samples and proximate compositions of those products
were estimated. This protein isolate can be used for the
production of protein drink and used to enrich the processed
products like, bun, granola balls and extruded product.

Techno-economic viability of extruded products

Material Cost  Rate (R/ton)

Raw material + Packaging 29,000

Raw material collection cost 700

Cleaning and powdering charges 1400

Extrusion 6000

Down streaming 2000

Fortification 3000

Packaging and nitrogen filling 1300

Total 43,400

Overhead (15%) 6,510

Labour cost (25%) 10,850

Total 60,760

Chocolate preparation: Chocolates were prepared
from red gram by-product. The powdered cotyledon
material was used for chocolate preparation upto a

substitution level of 20 per cent (5, 10, 15, 20 per cent)
and the sensory acceptability was evaluated on bench level
by a panel of 10 experienced judges using 9 point hedonic
scale.

Total cost of one tones of extruded food made from
byproducts of rice and pulse milling industries is
R 60,760.00/- (for 1 kg of extruded product cost
R 60.76/-), whereas commercial product available in the
market is R 333/kg.

Total cost of one tones of cookies made from using
rice bran and pulse byproducts is R 76,440/- (for 1 kg of
cookies cost R 76/-), whereas commercial product
available in the market is R 60/kg.

Productivity and Profitability of Pomegranate:
The following standard has been developed for grading
of fruits based on market requirement. Fruits are graded
based on weight & without any bruises as per the protocol
developed. Specially designed carton boxes of various
sizes are identified for fruit packing. These grades are
developed & test marketed aiming local retail markets.
By adopting grading as per the norms developed by us,



43
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 2

farmers have got good price for the fruits than usual type
of grading in the region.

Existing grades in Hiriyur region

Sl. Grading type Parameters
No.

1. 12A counts (6.0 kg) 350-400 g, without any bruise marks

2. 12B counts (5.5 kg) 350-400 g

3. 27A counts (9.5 kg) 250-350 g, without any bruise marks

4. 27B counts (9.0 kg) 250-350 g

5. 48A counts (9.5 kg) 200-250 g, without any bruise marks

6. 48B counts (9.5 kg) 200-250 g

7. Loose A (9.5 kg) 150-200 g

8. Loose B (9.5 kg) Upto 100 g

Following are the grades developed by AFPL under NAIP
project

Sl. Grading type Parameters-based on wt. &
No. without any bruises

1. 4A counts (1 kg) 250 g

2. 2A counts (1 kg) 500 g

3. 8A counts (2 kg) 250 g

Different packing types

make vine as a means of value addition. The results are
indicative of obtaining quality wine with characteristic
pomegranate flavor. The product was also rich in pink
pigment which is not found in the commercial pomegranate
wine. However, this requires refinement and standardization
of protocol to match with the quality parameters which
will be done during the rest of the project period.

Overall Summary and Way Forward

As per the WB directives, all the consortia were
categorized based on objective score card into highly
satisfactory, satisfactory, moderately satisfactory and
not satisfactory groups. The consortia fell under not
satisfactory group were reviewed rigorously and given
three months time to improve the performance. Similarly,
moderately performing consortia were also reviewed and
same approach applied. These review workshops acted
as catalysts and few of them moved to upper step of the
ladder and remaining were further asked to improve or
face expulsion from the component. Annual Workshop of
the component was organized for highly satisfactory and
satisfactory consortia at Dharwad and the progress was
reviewed critically. The progress in terms of technical,
physical and financial aspects has improved to a great
extent except in few cases where either procurement was
delayed or due to change of CPI or private partner or non
cooperation of partners. However, the technical progress
from most of the sub-project is visible and a large number
of production and processing protocol or technologies have
been generated and adopted by the farmers, rural
entrepreneurs. The important learning from the output
generated so far is that private partners, who constitute
26% of total participating partners, now understand the
importance of public sector R&D organizations and up
scaling technologies for commercial exploitation.

The impact of technologies in terms of income and
employment generation through enhancement in yield or
improvement in quality of produce or novel value added
products is being documented so that same could be shared
and replicated. It is the first time that the existing or weak
linkages in the value chains are being targeted with more
focus and as a result the output which is mentioned above.
Now, it is high time to translate this output to outcome so
that larger impact of the research is seen. The report
writing at the part of consortia still a major concern which
needs immediate redressal otherwise it would be difficult
to convey the positive impact of technology though it has
merit. Having learnt from monitoring of consortia and their
progress, the priority would be capturing, analyzing and
documenting success stories/outputs to develop successful
commercial ventures.

Wine making from unmarketable fruits: The
bacterial blight infected fruits which crack severely and
blemished fruits due to pest and fungal disease are not
marketable. However, they still have extractable arils rich
in carbohydrates
and are the source
for yeast for
f e r m e n t a t i o n .
Keeping this in
view an attempt
was made to extract
unspoiled arils and
use their juice for
fermentation to
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Component 3: Research on Sustainable Rural

Livelihood Security (SRLS)

The major objective of component 3 (Research on
Sustainable Rural Livelihood Security) is to improve
livelihood security of the rural people living in selected
disadvantaged regions through technology-led innovation
systems. Under this component 33 sub-projects have been
approved covering 91 backward districts out of 150

(Sub-projects given in Italics cover districts in more than one agro climatic zone)

List of agro climatic zone wise target districts under various sub-projects

Zone Zone No. of No. of target
No. Sub-projects districts

I. Western Himalayan region: J&K, HP, Uttaranchal 1 5

II. Eastern Himalayan region: Assam, Sikkim, W.B. & all NE States 3 11

III. Lower Gangetic plains region: W. B. 2 5

IV. Middle Gangetic plains region: UP, Bihar 4 10

V. Upper Gangetic plains region: UP 2 4

VI. Trans-Gangetic plains region: Delhi Punjab, Haryana, & Rajasthan 2 2

VII. Eastern plateau & hill regions: Maharashtra, UP, Orissa & W.B. 9 17

VIII. Central plateau & hill regions: MP, Rajasthan, UP 3 9

IX. Western plateau & hill regions: MP, Rajasthan, UP 3 7

X. Southern plateau & hill regions: AP, Karnataka, Tamil Nadu 4 14

XI. East coast plains & hill regions Orissa, AP, TN and Pondicherry) 1 2

XII. West coast plains & Ghats regions ( TN, Kerala, Goa, Karnataka and Maharashtra) 1 2

XIII. Gujarat plains & hill regions ( Gujarat) 1 3

backwards districts as identified by Planning Commission,
Government of India under “Identification of Districts for
Wage and Self employment programmes”. Besides these,
three sub-projects, covering 11 districts are also approved
under GEF funding. Integrated farming system approach
was implemented for sustainable livelihood improvement.
Various interventions were planned, implemented and
data analyzed for productivity and cost economics. The
33 sub-projects cover 13 out of 15 agro climatic zones of
the country.

Progress

The sub-projects continued to work in integrated
farming system mode.  During this period, the sub-projects
have been firmly put in place in spite of several constraints
both natural and man made. Last year, it was drought
period but mitigation measures taken by the project
personnel have developed a sense of confidence among
the target community. The country also witnessed several
naxalite attacks in the project area viz. Bastar (CG),
Garhchiroli (Maharashtra), Midnapur (WB) etc. The results
obtained during previous years were analyzed for livelihood
enhancement and steps for improvement are being taken
up. Non satisfactory consortia were identified and remedial
measures are being taken.

The major activities evolved around crop interventions
viz. introduction of improved variety, improved
management practices and crop diversification. Harvesting
and management of water which are key to crop cultivation
have been the priority interventions. However, considering
the vagaries of nature that includes droughts, floods,
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uneven distribution of rainfall, crop production has its own
uncertainties and so is the income of most vulnerable
section of the society. Under such situation introduction
and management of location specific improved breed of
goats, sheep, pigs and poultry provide a viable alternative
for livelihood. Based on local availability of resources and
demand other income generating activities were planned
and implemented. Market linkages and synergy with
ongoing programmes were further strengthened during
the period under report. A major emphasis is also on
developing mechanisms for post project sustainability of
livelihood of the target groups. Environmental and social
safeguards have also been given due consideration as
included in the proposal.

During this period a major effort has been on
identification of interventions with high pay off that may
be upscaled. A strategy for the same was developed under
the guidance of Dr. P. S. Sidhu, TTL, the World Bank and
shared with the CPIs. Such interventions are as follows:

� Seed of improved variety/hybrid (limited to 2-3 major
crops of the area); emphasis on pulse crops where-
ever possible.

� Use of soil test based dose of fertilizer (including need
based micro nutrients).

� Diversification to high value crops (e.g. vegetables,
banana) where opportunities for marketing exist.

� Introduction of improved breed of buck (in larger
number) for enhancing goat production particularly
for landless families.

� Pig production particularly in North-East through
supply of improved breed males.

� Backyard poultry.

� Water harvesting, improving water use efficiency and
promoting efficient use of natural resources. Besides,
these some local specific income generating activities
were also identified and are being implemented.

Crop Interventions
Agriculture continues to be major source of livelihood

in these backward districts. However, due to poor crop
management practices, limited resources and lack of know
how the productivity and income was low as evident from
base line survey reports. Therefore, major effort has been
on identification and introduction of suitable crop varieties
with location specific management practices and
diversification to vegetable crops for better remuneration.
Nutri-gardens were established across the clusters to
improve nutritional security amongst the farmers’ families
in these disadvantaged districts.

Some of the major findings are discussed below:

Horticultural crops: IVRI, Izatnagar reported that
the varietal intervention with agro-techniques in vegetables
with 170 farm families this year enhanced family income
approximately by R 35,000 per family from 0.20 ha. The
area expansion increased over 500% this year. An income
of R 8.5 lakhs/ha from banana (planted in 2009-10) was
realized by the farmers. The guava came in flowering and
fruiting and first crop was harvested by the farmers. Under
intensive system,
guava (3 x 1.5 m)
and banana (1.5 x
1.5 m)
i n t e r c r o p p e d
with creeper
vegetables to
create biomass
and integrating
with dairy for
composting has created new hope and expected income
by next year is around R 6-7 lakhs/ha/annum with suitable
agronomical interventions. Banana plantation intercropped
with mungbean and black gram during summer followed
by tomato, cabbage and cauliflowers in monsoon gave
extra income to resource poor farmers. At IVRI, Izatnagar,
the in-situ production of Pseudomonas and Trichoderma
and its continuous use saved approximately R 3000/- per
ha from pesticides/fungicides and enhanced the vegetable/
floriculture yield by 15-20%.

In four districts of south Rajasthan, viz., Udaipur,
Dungarpur, Banswara and Sirohi (MPUAT, Udaipur),
vegetable cultivation was negligible and cropping intensity
in the area was 131.4 per cent.  Introduction of hybrid
vegetable seeds has not only made significant impact
on livelihood of the family but also brought social
transformation. Looking to the success of this intervention,
more farmers adopted hybrid vegetable cultivation and
diversified their agriculture. Farmers earned maximum
from okra in zaid followed by chilli cultivation. Okra was
taken in 142 ha area with 912 families and paid dividend
of R 140 lakh alone (@ 0.98 lakhs/ha). Chilli was taken in
84 ha and on an average each family earned R 23000/- from
0.2 ha land. In Abu Road cluster of Sirohi, more than 50
per cent families adopted hybrid tomato cultivation.
Looking to the success ITC signed MoU for procurement
of chilli and turmeric in Banswara and Dungarpur
districts. Seed replacement of vegetables in a span of
217.37 ha covering 1884 households resulted in
enhanced income of R 75000 to 1.5 lakh/ha with a total
income of R 243 lakh.
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In backward districts of NEH region, 125 ha of area
including 2100 beneficiaries was exploited under hybrid
vegetable cultivation with vegetables like potato, tomato
and cucumber in all sites.  The average yield of vegetables
was recorded as 7 t/ha as compared to 3 t/ha with
the local variety and farmers earned a net income of
R 84000/ha/year (ICAR, Barapani).

In Chitradurga district of Karnataka involving three
taluks Challakere, Hiriyuru and Hosadurga (UAS,
Bangalore), the farmers were not in the habit of growing
latest improved varieties of crops as well as applying
micronutrients and onion is no exception. The farmers
were accordingly provided improved seeds of Arka Kalyan
variety of onion and based on soil test, they were
recommended to apply micronutrients such as sulphur
(gypsum @ 500 kg/ha), zinc (ZnSO4 @ 12.5 kg/ha) and
boron @ 2.5 kg/ha. The results indicated that productivity
of onion increased by 15% and the net returns generated
were R 70725/ha. Thus, the new variety Arka Kalyan and
micro nutrient application technologies are not only
technically feasible but also economically viable. It also
generated an additional employment of 15 Man days/ha.

labourers; 1229 farmers were engaged in vegetable
production in 201.4 ha of land, 450 vermi compost
structures were also established. Farmers having
average area of 0.03 ha are getting R 5500 as additional
income.

In Dhar and Jhabua districts of Madhya Pradesh
(RVSKVV, Gwalior), economic crops like tomato, brinjal,
lady’s finger, bitter gourd, sponge gourd, onion, garlic
and chilli were introduced through crop diversification.
Awareness among the farmers was increased for nursery
management and introduction of vegetables and spices
crops. The major interventions were introduction of
vegetables/ spices, varietal substitution, IPM, INM and
IWM techniques. A total of 20 low cost nethouses/
polyhouses were established against the project target of
12 and produced 1.2 lakh seedlings during current year.
The production of vegetables/spices in the project area
has sharply increased as during 2009-10 and 2010-11 a
total of 46 and 176 farm families were covered under
these interventions, respectively.

The cultivation of vegetable crops (brinjal, chilli, okra,
clusterbean) by the farmers have resulted in increased
income to the
farmers in
B a n a s k a n t h a ,
Dahod and the
Dangs districts of
Gujarat. Chilli
(var.G.C.1) was
introduced as a
new crop instead
of maize and
wheat. It resulted in 64q/ha yield and the gross return of R
1,54,000 (SDAU, Gujarat). In Sahibganj and Pakur districts
of Jharkhand (GVT, Ranchi) new irrigation modules like
flexi dams and drip irrigation system were introduced and
it resulted in increased vegetable production of 1000kg/ha
from 825 kg/ha.

In four backward districts of Rajasthan (MPUAT,
Udaipur) 156.75 ha area was brought under orchards of
mango, custard apple, lime, aonla, guava, pomegranate,
citrus etc. benefiting 770 families. In between fruit plants
intercrops were raised to utilize the land for higher income.
For early return from fruit crops, 63540 papaya plants
were also planted and farmers sold papaya @ R 10/- per
kg in villages. In Gondia cluster of Maharashtra cultivation
of watermelon in back water space (drying tank beds) by
using gravity fed irrigation resulted in an income of R 2
lakh (50 tonnes yield from 5.4 ha) (NBSSLUP, Nagpur).
In backward districts of Andhra Pradesh (CRIDA,

The two districts Mirzapur and Sonbhadra of Uttar
Pradesh (BHU, Varanasi) are the predominant rainfed areas
with a maximum of 36.6% irrigated area. To combat the
rainfed agriculture conditions water harvesting structure
covering 330 ha were developed. Additional irrigation
facility by 24% (1245 ha to 1545 ha) was created.
As a result cropping intensity increased by 30% (145% to
175%) and productivity and production of vegetables and
fruits increased by at least 20%. It also resulted in increased
per capita/day improvement in nutrition to 200-300 grams
per household.

To develop a sense of entrepreneurship in Purulia,
Bankura and West Midnapore districts of West Bengal
(BCKV, West Bengal) vegetable cultivation in homestead,
enterprise related to vermi compost and dry flower was
introduced among women community and landless
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Hyderabad), a mango growers association was formed to
help small orchard owners to avail better prices through
adoption of grading and safe transportation practices. This
practice increased the profit margin of small farmers by
over 25%. The higher production of fruits not only resulted
in higher income but also higher per capita/day nutrition
(22 to 35 grams) in Mirzapur and Sonbhadra districts of
Uttar Pradesh (BHU, Varanasi); 19503 fruit trees were
planted and 841 fruit trees were taken for rejuvenation.
With the introduction of papaya (var. Tiwan) in backward
districts of Gujarat (SDAU, Gujarat) for a period of 2
years in an area of 0.40 ha fetched with a yield of 64q/ha.
There was a substantial 32% increase in income over maize
and wheat cultivation in the area. The gross return was
R 2,27,000.

In four selected disadvantaged districts of Bihar,
namely Munger, Vaishali, Darbhanga, Samastipur (ICAR
RCER, Patna) 802.9 q foundation seed of K. Pukharaj &
K. Kanchan (potato) in 4 ha area involving 43 small &
marginal farmers were produced. A total of 1399.40 q of
processing potato were produced in 4 ha area involving
67 small & marginal farmers. Breeder seeds of potato
varieties  Kufari Kanchan, K. Pukhraj, K. Jyoti were grown
in Rosera and Pusa cluster involving 5 groups of total 72
farmers. The average cost benefit ratio was 1:3 which
was superior to traditional cultivation (1:2). Total 8 ha of
land was brought under cultivation resulting in improved
yield of potato
from 12 t/ha to
21.2 t/ha and an
enhanced income
of R 1,47,200.
Forty Four ha of
land was
developed for
tuber crops based
farming system in
Dhalai, Mon and
Upper Subansiri with a combination of Elephant foot yam,
dioscorea, colocasia, tapioca, and sweet potato for
improving and livelihood security (ICAR, Barapani).
Replacement of traditional varieties with hybrid varieties
in districts of West Bengal resulted in yield increased from
32.5 t/ha to 40.25 t/ha and increase income of R15500/ha
from an area of 79.24 ha.

Crop diversification with tuber crops in Orissa was
adopted as an up-scalable technology to benefit the
farmers. Upland rice which gives very low yield of 12q/
ha was substituted with tuber crops viz., sweet potato,
yam and elephant foot yam and more than 100 farmers
were benefited. Farmers got the net benefit of R 4,000-

4,500/- from 200 m2 area.
Pulses and Oilseeds: Varietal replacement of pulses

in districts of Uttar & Dakshin Dinajpur, Malda and
Murshidabad in the state of West Bengal (UBKV, West
Bengal) has produced good results in terms of yield and
income to the farmers. Green gram productivity increased
from 0.56 t/ha to 0.875 t/ha with enhanced income of
R 20475/ha from an area of 21.38 ha. Black gram was
grown in an area of 10.28 ha and resulted in an enhanced
income of R 17500/ha and productivity improvement from
0.4 t/ha to 0.75 t/ha. In case of lentil the farmers earned
R 18000/ha more when cultivated in an area of 9.36 ha
with increased
productivity from
0.95 to 1.25 t/ha.
Seed replacement
in soybean with
hybrid varieties JS
93-05, 97-52, JS-
335 resulted in
increased yield by
25% (baseline
yield 8-10 q/ha) in Tikamgarh, Chhatarpur, Betul and
Mandla districts of Madhya Pradesh (JNKVV, Jabalpur).
In disadvantaged districts of Hardoi and Fatehpur
(CSAUAT, Kanpur), legume cultivation which was almost
nil, now is in significant area (234 ha). Dal procuring,
processing and marketing activities were introduced to
65 households. It
generated annual
income of R

15,000/- to each
family. In Bidar
district of
Karnataka (UAS,
R a i c h u r )
improved variety
seeds of  BSMR-
736 fetched each farmer with an average yield of 2.25 q/
ha compared to earlier yield of 2q/ha with an increase in
income of R 38750/ha which was R 23,375/ha in traditional
conditions. In Bidar district of Karnataka the yield of green
gram increased from 7.07 q/ha to 8.5q/ha, black gram
increased from 6.10q/ha to 7.75 q/ha, Bengal gram
increased from 9.22 q/ha to 15.2 q/ha and of soybean it
increased from 18.65 q/ha to 20.5 q/ha.

In a backward district of Andhra Pradesh (CRIDA,
Hyderabad), a dal processing unit was established to cater
to the processing of pigeon pea which is a predominant
rainfed crop. A group of women were trained to maintain
and operate the dal mill on custom hiring basis. Another

Red gram BSMR 36 (Bidar)

Lentil, Dinajpur
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group of small farmers was organized to facilitate
procurement of pigeon pea grains and marketing of finished
product. So far, over 10 tons of dal has been processed
and marketed bringing in an additional income of R 3 lakhs
to the community. Increased pulses production resulted
in improvement of per capita/day nutrition through pulses
(from 25 to 33.3 g) in Vindhyan region of Uttar Pradesh
(BHU, Varanasi). Pigeon pea when cultivated in backward
districts of Jharkhand (GVT, Ranchi) in a total area of 40
ha benefitted 212 people with a yield of 13 q/ha. The
income of each beneficiary was improved by R 9811/
annum.

The project interventions in Dhar and Jhabua districts
(RVSKVV,Gwalior) were planned for income enhancement
through varietal replacement, IPM, INM, IWM and
intercropping with pulse and oilseed crop like pigeon pea
and mustard. The interventions were laid out at the fields
of 371 and 443 farm families covering a total area of 148.40
ha and 177.2 ha
during 2009-10
and 2010-11,
r e s p e c t i v e l y .
Oilseed procuring,
processing and
m a r k e t i n g
generated income
of R 11000 to R

13000 per annum
to 65 households
of Golamunda,
Narla and Khajuripada cluster of Orissa (OUAT, Orissa).
JNKVV, Jabalpur reported that hybrid  varieties of mustard
(Pusa Tarak, Pusa Kartik, Pusa Manik) fetched higher
productivity by 30% (baseline yield 3-4 q/ha). Seed
replacement with improved variety of arhar increased the
production by 90% in backward districts of Maharashtra
(BAIF, Pune).

In the North Eastern region of Himalayas (ICAR,
Barapani), zero tillage practice covering 128 ha of area
with m-27(hybrid mustard variety) was introduced in
Dhalai and Tamenglong for 404 beneficiaries. It increased
mustard productivity to 0.7 t/ha as against 0.4 t/ha of
local variety and farmers earned a net income of R 7000/
ha/year. The farmers who were not growing cash crop
like sesamum (Til) and groundnut due to non availability
of seeds are now growing successfully (230 ha) in
backward districts of Hardoi and Fatehpur (CSAUAT,
Kanpur). Introduction of kharif groundnut and improved
production technology in mustard, sesame, pulses and
rejuvenation in cashew in an area of 595 ha with 1750

farmers resulted in increased annual income of R 15,000
to 18,000 (BCKV, Kalyani).

Groundnut (ICGS 76) cultivation in Dhalai and
Tamenglong districts in an area of 18.3 ha for 187
beneficiaries yielded 0.84 t/ha as against initial level of 0.3
t/ha. Farmers earned a net income of R 6,000/ha/year
(ICAR RC for NEH). Varietal replacement in districts of
Uttar & Dakshin Dinajpur, Malda and Murshidabad in the
state of West Bengal (UBKV, West Bengal) resulted in
increased productivity of 1.85 t/ha which earlier was 1.260
t/ha with an enhanced income of R 23600/ha in an area of
10.16 ha. In Chitradurga district of Karnataka (UAS,
Bangalore) monocropping was one of the major constraints
in improving the livelihood. Therefore, improved cropping
system was needed. Multicropping of groundnut and
castor resulted in 16% increase in income of R 2240 and
groundnut with pigeon pea fetched 65% increased income
of R 7350. Groundnut was introduced as a new crop by
GVT, Ranchi in Sahibganj and Pakur districts of Jharkhand.
It was cultivated in an area of 9.3 ha involving 73
beneficiaries yielding 10 q/ha and giving an increased
income of R 13940 per ha per annum.

Kharif groundnut was introduced in three districts of
Orissa viz., Kandhamal, Kalahandi and Dhenkanal in place
of upland rice in 49.55 ha involving 421 farm families.
The average yield was 12.36 q/ha with a net return of
R 14,040/ha and B:C ratio of 1.77 which gave an additional
net return of R 9,112/ha over their existing practice of
upland rice cultivation.

Cereal crops: MPUAT, Udaipur focused on
enhancing the productivity of existing major crops with
emphasis on replacing the local cultivars of existing crops
(wheat, gram, mustard, maize, green gram, pigeon pea,
black gram etc.) with HYV’s and hybrids.  In all 7825.5
ha area was brought under high yielding varieties/hybrids.
Due to this intervention more than 40 per cent area of
maize was brought under hybrids in operational area and
its productivity increased from 14 q/ha to 32 q/ha with an
enhanced income of R 14800/ha and a total production of
49616 q.  In rabi crops (wheat, barley, mustard, gram),
more than 85 per cent area was brought under high yielding
varieties and productivity of these crops increased upto
1.5 times. In backward districts of Tikamgarh, Chhatarpur,
Betul and Mandla of Madhya Pradesh (JNKVV, Jabalpur),
low seed replacement rate resulted in lower productivity
of crops. In case of maize when intervened by hybrid
varieties GM-6, Ashoka-28 resulted in increased yield by
35% (baseline yield 18-20 q/ha). Introduction of seed/
grain storage bins to 1200 HH resulted in reduction of
losses of seeds/grains by 15-20% in Hingoli and Nanded

Pigeonpea and soybean (Jhabua)
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districts of Maharashtra (MAFSU, Maharashtra). In
Banaskantha, Dahod and the Dangs districts of Gujarat
(SDAU, Gujarat) seed replacement (castor, maize, pigeon
pea, okra, clusterbean, cowpea, paddy) in 2465 ha area
resulted in 18% increase in crop productivity.

As reported by ICAR RC for NEH, Meghalaya, an
area of 424 ha was covered, under HYV rice covering
1776 beneficiaries
and a net income
of R 23000/ha/
year was
achieved. Average
productivity of
high yielding
variety was 3.8 t/
ha as against 2.4
t/ha with local
variety. Terracing
of panikheti was
introduced and a total of 172 numbers of terraces were
constructed covering an area of 6.2 ha with a net cultivable
area of 4.9 ha. Farmers followed SRI method of cultivation.
Average productivity of local variety of the Mon district
was 2.1 t/ha & after introduction of Naveen in SRI method,
average productivity has become 3.7 t/ha. In South Garo
Hills the average and highest yield were 48 q/ha and 56 q/
ha, respectively with Ranjit variety was which was 140%
higher than local variety (20 q/ha). In Godda district of
Jharkhand (AFC, Godda) the present practice of paddy
cultivation yielded only 18 q/ha. The major reasons were
lack of availability of water, traditional variety in use, lack
of good hybrid seeds and cultivation technology. When
these shortcomings were intervened the yield increased
by 22 q/ha.

UBKV, West Bengal, exploited the Resource
Conserving Technologies (RCT) in the form of Zero
Tillage, System of Rice Intensification (SRI) and Direct
Seeded Rice (DSR). While 23.21% reduction in irrigation
water demand could convincingly be shown through Zero
Tillage technology, it was around 30% for SRI and DSR.
Further, this RCT could reduce more than 21% cost of
production for all the aforesaid cases. The average
incremental yield obtained through RCT was 24.26%,
9.3%, 32.45% and 19.68% for zero tillage wheat, zero
tillage lentil, SRI and DSR, respectively.

In Wayanad, Kerala Agricultural University has
undertaken steps to rejuvenate the paddy production by
introducing the hybrid varieties of rice (Athira, Uma,
Deepthi & Aiswarya). The intervention was undertaken
with 985 families covering an area of 390 ha. OUAT,

Bhubaneswar reported average yield of improved rice
varieties as 44 q/ha with a net return of R 17,020/- ha and
B:C ratio of 1.61 which showed an increase in net return
of R 9,800/-ha over their existing rice varieties.

By application of SRI method in PHB-1 (Pioneer
hybrid-1) and RH-2 (Rice hybrid-2) the yield obtained were
75 q/ha and 80 q/ha, respectively in Samaudha Cluster,
Hardoi. Fifteen farmers adopted SRI method in the same
cluster (CSAUAT, Kanpur).

In the rainfed backward districts of Maharashtra
(NBSSLUP, Nagpur) establishment of paddy nursery in
June as against current practice of seeding in July or
waiting till adequate onset of monsoon was the major
intervention to utilize rainwater optimally. Community
nursery was raised in each village to overcome challenges
thrown by late onset of monsoon. Shortage of water was
offset by a community action wherein all the villagers joined
together to utilize the only available water resource, i.e. a
lone tube well in each of the three villages. The results of
interventions indicated that paddy yields had gone up
substantially. The yield advantage ranging from 56 to 112%
indicated ample scope for improving agriculture and
potential that needs to be unlocked. Crop productivity
showed a minimum of 50% increase in Gondia cluster.
Cropping intensity was also increased by introducing 30%
area with rabi crop cultivation in the clusters. Seed cost
for paddy reduced significantly by R 2000/ha.

In Purulia, Bankura and West Midnapore Districts of
West Bengal (BCKV, West Bengal), the productivity of
land is very low as soil fertility and water holding capacity
are low, water control is difficult and soils are shallow.
There has been a mere coverage of other crop (12 to
14%) apart from Aman Rice. To increase the food security
and enhance income through increased productivity in
Aman Rice and Boro Rice the SRI (System of Rice
Intensification) was implemented and traditional cropping
system was also improved by varietal change, fertility
management: organic, chemical fertilizer balancing,
irrigation through watershed. This resulted in enhanced
productivity to the level of 50% over the existing level
involving 2132 farmers in 300 ha land.

In Sahibganj and Pakur districts of Jharkhand (GVT,
Ranchi), rice monocropping system was the predominant
cropping pattern. This was changed to two cropping
system resulting in increased income from the crops. This
along with sustainable system for crop production and
development of farming models like flexi dams and drip
irrigation yielded 1326 kg/ha of rice which earlier was
1020 kg/ha. Introduction of hybrid rice in an area of 18
ha involving 91 beneficiaries yielded 50 q/ha with increased

SRI rice cultivation
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income of R 549.44/ha annually per beneficiary. Others
were the high yielding varieties like IR36 and IR64 covering
108 ha area with 270 beneficiaries yielding 35q/ha from
each variety. The income of each beneficiary increased
by R 129.62/ha.

In 24 ha area under hybrid wheat (Sonali) in Dhalai
(ICAR, Barapani), involving 110 beneficiaries the average
yield of wheat was recorded as 2 t/ha as compared to 0.5
ton/ha with the local wheat variety and farmers earned a
net income of R 8000/ha/year. Zero tillage in wheat fetched
higher benefit cost ratio than conventional tillage in all the
clusters taken up by BCKV, Kalyani. The results showed
that the yield increased from 3.18 t/ha to 3.50 t/ha and the
net returns increased from R 8922.6 to 16442.8/ha. Varietal
replacement resulted in increased production from 2.14 t/
ha to 2.90t/ha and an increased income of R 6840/ ha.
Wheat production when intervened by new irrigation
modules increased the production to 1040 kg/ha from
800kg/ha in districts of Jharkhand (GVT, Ranchi).

A total of 25 ha area was covered with HYV maize
(Navajyot) in Dhalai, Siaha and Mon (ICAR, Barapani),
involving 162 beneficiaries and the average yield of Novjyot
composite was recorded as 2.9 t/ha as compared to 1 t/ha
with the local maize variety and farmers earned a net
income of R19000/ha/year.

Due to  lack of awareness only Barbatti was cultivated
in Godda district of Jharkhand (AFC, Godda) and only
250 ha of land is under maize cultivation with a yield of
22q/ha. So, when the area under maize cultivation was
increased by 25%, and with supply of good hybrid seeds,
the yield of maize increased to 25q/ha. UBKV introduced
new varieties of maize in a total area of 60 ha. It resulted
in increased productivity from 2.84t/ha to 4.50t/ha and an
increased income of R 7448.01/ha. Yield of maize increased
to 1450kg/ha when intervened by flexi dams and drip
irrigation system in Sahibganj and Pakur districts of
Jharkhand (GVT, Ranchi). Hybrid maize was introduced
in the backward districts of Jharkhand by GVT, Ranchi.
This when cultivated in an area of 24 ha benefitted 144
people and produced 29q/ha of maize with increased
income of R 3866/beneficiary/annum.

In areas
under MPUAT in
Kharif season,
maize occupied
maximum area
with productivity
of 14.67 q/ha.
Seed replacement
of maize resulted

in doubling the productivity of maize by hybrid seed.
Govt. of Rajasthan provided hybrid seeds of maize to all
the tribal families in Rajasthan under Golden Rays
Programmes. Due to higher productivity from maize
hybrids; this intervention is going to sustain (MPUAT,
Udaipur).

The prevalent maize crop was tested as intercrop with
soybean, black gram, green gram, pigeon pea, and cotton
under improved production technology during last year.
The major interventions were introduction of improved
variety IPNM and IPM techniques for enhancing the
livelihood by increasing the production and productivity
in rainfed undulating area. The results of intercropping
viz., maize + soybean, maize + pigeon pea and maize +
cotton were more encouraging. Hence these intercropping
systems were imposed in the current year for higher
return. The farmers were fully convinced with the
technology. The area under maize + cotton, maize + pigeon
pea and maize + soybean has sharply increased from 27,
9 and 26 ha to 106, 86 and 198 ha, respectively. The
average net income under maize + cotton and maize +
pigeon pea intercropping was increased by R 7,635/- per
ha while in case of soybean+ maize intercropping an
average increase of R 3,580/- per ha was recorded
(RVSKVV, Gwalior).

Spices: Ginger and turmeric were introduced in two
clusters (Odapada & Dhenkanal Sadar) and variety
substitution was
undertaken in 2
clusters (G.
Udayagiri &
Khajuripada). The
average yield of
ginger was 212 q/
ha with net return
of R 67,600/ha
with B:C ratio of
1.66 which
recorded an
additional net income of R 23,400/ha over
the existing cultivation. Turmeric crop is yet to be
harvested. Under the leadership of ICAR RC for NEH,
Meghalaya, 65 farmers in Bichhiwara cluster collectively
started organic turmeric cultivation and ITC is procuring
their produce @ R 32/kg. Total 116 ha of area including
196 beneficiaries was used for ginger (Baishey) and
turmeric (Lakadong) cultivation in Siaha, North Sikkim,
Dhalai and Tamenglong. Yield of ginger and turmeric was
6.3 t/ha as against 1.4 t/ha of local variety. Farmers earned
a net income of R 73000/ha/year. In Wayanad district of

Ginger cultivation

Maize cultivation
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Kerala (KAU, Kerala). Organic certification of white pepper
and green ginger resulted in additional income of R 60/kg
and R 9/kg, respectively.

Seed Production: For promotion and to ensure timely
availability of improved variety seeds to the farming
community in their own villages, IARI, New Delhi with
MPUAT, Udaipur as the lead centre took seed production
programme of wheat, moong and vegetables on farmer’s
fields in 156.17 ha area. In case of cereals 312 q seeds
were produced and spread in 374 ha area. In pulses 32 q
seeds were produced and it was used in 128 ha area and
315 q mustard seed was produced. In vegetables 175 kg
seeds of bottle gourd, pumpkin and brinjal were produced
and used in 60 ha area.  Horizontal spread of new varieties
in 500 ha (pigeon pea: BRG-2, onion-Arka Kalyan,
grounnut-ICGV-91114, maize-Nityashree) also resulted in
increased production. In backward districts of Mirzapur
and Sonbhadra, Uttar Pradesh (BHU, Varanasi), 24.3 ha
area has been brought under quality seed production with
a production of 658 q. In Dhar and Jhabua districts of
Madhya Pradesh (RVSKVV, Gwalior) quality seed worked
as an important and vital input for productivity
enhancement. Hence, in 2009-10 and 2010-11 seed
production programme was undertaken for soybean
(cultivar JS 93-05, JS 335), Gram (cultivar JG 130 and
Vijay) and wheat (HI-1418) in both the districts. A total of
223 ton seed was produced by the farmers. It contributed
in enhancing the SRR from 2 to 17%. Maize, variety JVM
421 has performed considerably better and approximately
40% area of maize has been covered with this variety in
project area. Seed production of soybean, pigeon pea,
mustard, wheat taken in 103 ha area has generated
additional income of R18 lakh to farmers in backward
districts of Gujarat (SDAU, Gujarat).

In Dhule cluster of Maharashtra (NBSSLUP, Nagpur),
a single village produced 2,560 q of seed of sorghum and
gram valued at R 48.24 lakh. More than 50% of the seed
was sold to fellow farmers in nearby villages who were
shown the luxuriant crop in fields before harvest. The
seeds have been readily adopted and the farmers have
earned R 30,600/ha from gram and R 11,340/ha from
sorghum. Moreover, the farmers need not purchase seed
in the coming rabi season as they have quality seed in
their stock.

Natural Resource Management
Water and soil are the two most precious natural

resources but perhaps used in the most abusive way.
A number of water harvesting structures, were constructed
to harvest water and utilize it the most efficient way across

all the clusters. Interventions on natural resource
management  included rain water harvesting, improving
water use efficiency, multiple use of water, soil health
sustainability through INM (vermi compost, FYM) etc.,
land shaping and bunding, conservation agricultural for
irrigated and rainfed farming, management of degraded/
problematic soil etc. Use of HDPE pipes introduced by
MPUAT, Udaipur, CSAUAT, Kanpur and BHU, Varanasi
received great appreciation by the farming community.
Land leveling including use of laser guided leveler was
introduced. It not only saved water but also resulted in
improved yield due to uniform application of water.

Soil Management: A holistic approach was adopted
for livelihood improvement of marginal and small farmers
with degraded sodic saline soil of Raebareilly, Barabanki,
U.P. (IVRI, Bareilly). A low cost technology for reclamation
and crop production in sodic saline soil was developed
and implemented.

Annamalai University, Tamil Nadu reported that there
is an improvement in soil health due to INM, IPM, vermi
composting there is lesser use of chemicals. Growing of
green manure crops (15 acre), inoculation of Azolla &
Blue green algae (15 acre) and use of slow release fertilizers
(32 acre) also improved soil health. ICAR RC for NEH
Region, Meghalaya treated 45 ha acidic soil and developed
about 50.6 ha for Agri-based Integrated Farming System
as well as constructed terrace for higher productivity. Soil
conservation activities were undertaken in 55.2 ha area in
N. Sikkim, Mon & Saiha.

BAU, Jharkhand analyzed soil quality and
recommended fertilizer as per the analysis and also
provided soil health card to all the farmers. CSAUAT,
Kanpur planted bamboo successfully above stream and
on steep slopes to control soil erosion and also planted
28500 bamboo seedlings along nalas and in wasteland for
soil and water conservation and for entrepreneurship. Land
Care Groups (LCG) were set up in the villages/clusters
by NBSSLUP, Nagpur for taking care of the improved
land/water resources after the withdrawal of sub-project.
OUAT, Orissa reported that for soil management method
of crop diversification was adopted by 5 cowpea growers
(200m2 each unit), 12 maize+cowpea growers (750m2 each
unit), 14 maize growers (750m2 each unit), 3 green gram
and black gram growers (500m2 each unit), 2 cotton
growers (100m2 each unit) and 17 potato growers (200m2

each unit). Benefit ranged from R 142-572, R 1790-3086,
R 1275-2815, R 520-960, R 4135-4235 and R 496-1392,
respectively. UAS, Bangalore conserved 12 tons of soil
by reducing soil erosion. Soil conservation activities like
afforestation and Silvipasture was developed on 15.5 ha
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by BCKV, West Bengal. MAFSU, Maharashtra introduced
biofertilizers, soil health cards, soil analysis-based fertilizer
application These measures  reduced use of chemical
fertilizers for soybean by 65% and enriched soil microflora
with beneficial microbes by 320 fold; the analysis of soil
microbiota indicated increase of Azatobacter, Rhizobium
and Phosphate-solubilizing organisms from 27 X103 cfu/
g of soil in May, 2009 (before the commencement of
project)  to  62X105 cfu/g of soil in November, 2009 after
application of biofertilizers and  harvesting the soybean
crop. Vermi/Super compost (80 units) preparation resulted
into an average additional income of R 4770/farmer/year
as observed by SDAU, Gujarat. Integrated Nutrient
Management was adopted by 3300 families according to
BAIF, Pune.

Water Management: By construction of ponds and
Nala desiltation 13.5 ha barren land was brought under
cultivation by ICAR RCER, Patna. Water availability and
productivity for irrigation and domestic use during lean
period was increased through renovation of ponds (4) and
check dams, dug well (8) and irrigation pumps etc. (AFC,
Godda, Jharkhand). Annamalai University, Tamil Nadu
supplied insect
agents and
botanicals for
aquatic weed
control in 24
s e l e c t e d
watersheds. ICAR
RC NEH Region,
M e g h a l a y a
constructed rain
water harvesting
structures viz.,
Tanks (18), Channel (5), Jalkund (45) and Tanks with
Azolla (15) and a low cost modified Thai jar structure to
store water for cultivation of off-season vegetables in Mon,
Siaha, N. Sikkim, South Garo Hills & Tamenlong. BAU,
Jharkhand reported development of Ramakant nadi kund
which is made of iron sheet, circular in structure and useful
during summer season. When there is no flowing water
in the river, this structure is sunken in the bed of the river
and sand is removed from inside the circular structure.
The water gets accumulated in the circular structure and
farmers have water for irrigation of the crops. This is
cost effective (R 2600/-) portable and very much accepted
by the farmers. By use of this nadi kund farmers are able
to increase the area of wheat cultivation, Pitcher irrigation
method has also been demonstrated in orchard for judicious
utilization of water. The earthen pots with a small hole in
bottom and a small thread pushed in it were sunken near

the root of the plant in the orchard. The pot is filled with
water, the water drops very slowly and irrigates the plant
regularly. CSAUAT, Kanpur planted fruit crops successfully
by application of micro water saving device in the cultivated
field and this resulted in approximately 50% water saving
and survival of plantation was increased even in extreme
hot season. KAU, Wayanad constructed a new roof water
harvesting structure by which 18 families were benefited;
a check dam was renovated which brought an additional
6.8 hectare of land under paddy cultivation; a public pond
was renovated which provided both drinking and irrigation
facility to 28 families.

MPUAT, Udaipur increased the irrigated area by using
345408 metres of quick connect pipes, which were made
available to 3246 farmers for efficient water management.
With this 832 ha more area was brought under various
crops, thereby increasing cropping intensity. These pipes
were also used for irrigating crops during dry spell in July
& August which otherwise would have withered.

To promote water conservation practices 234 small
drip units were established. By this technology 199
pomegranate orchards were established on marginal lands.
In Kherwara cluster, 29 Jalkunds were dug. Farmers
harvested rain and canal water and started fisheries activity
along with irrigation in vegetables. OUAT, Orissa
constructed 25 on-farm water harvesting structures in
Kalahandi and Dhenkanal districts. These structures had
water storage capacity of 7,615m3 (76,15,000 litres). The
structures have potentiality of supplying irrigation to 26.3
and 13 ha of land during kharif (supplemental) and rabi
season, respectively. The bunds of the ponds were utilized
for growing papaya, banana, drumstick, arhar and other
field crops. UAS, Bangalore has taken up multilayer
pisciculture by recharging a well of 11,000 cubic metres
of water twice the farm pond volume and realized R 3125
hectare from castor planted along bunds. CRIDA,
Hyderabad brought over 80 ha area under protective
irrigation regime through site specific rainwater harvesting
structures. It helped in increasing the cropping intensity
to an average of 178%. CRIDA also converged high impact
NRM interventions like tank de-silting, large scale digging
of farm ponds, promotion of micro irrigation to improve
water productivity etc. with NREGS. IGKV, Chhattisgarh
used technology of water harvesting in large tanks in upper
part of toposequence so that lower fields are benefited.
Integration of fish & duck farming, farm pond for water
harvesting, stop dams with lift system, stop dam model
with gravity irrigation through pipes, diversion of seasonal
and perennial streams, concealed lift irrigation model etc.
were the other successful interventions. BHU, Varanasi
developed water harvesting structure in about 330 ha.

Well recharging (CRIDA)
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Improved soil and water conservation measures were
adopted by 3400 farmers. Also increased irrigation facility
for additional 24% area (1245 to 1545 ha) was created by
constructing Check dams (8) and WHBs (24). BCKV, West
Bengal constructed 15 water harvesting structures and
dug wells for recharging ground water. These measures
led to increased crop area of 126 ha benefiting of 500
farmers. MAFSU, Maharashtra developed watershed on
212 hectares and increased area under irrigation from 48
ha to 82 ha during Rabi season. Besides this seven farm
ponds were established in which aquaculture activities were
undertaken. Water table increased in dug wells and bore
wells leading to nearby availability of water reducing
drudgery of women in carrying water for domestic use.
SDAU, Gujarat reported increased area to 89.56 ha in rabi
cultivation through promotion of MIS, construction of
water harvesting/low cost gabion structures and renovation
of check dam. Adoption of MIS has resulted in increased
area under cultivation in rabi and summer season. GVT,
Jharkhand introduced new irrigation modules like flexi-
dams, drip irrigation etc., and developed appropriate land
water use plan, renovated existing water harvesting
structures which resulted into increase in  productivity of
vegetable to 1000kg/ha form 825 kg/ha.. Similarly, BAIF,
Pune enabled farmers to give protective irrigation to crops
by well deepening, developed network of bodi (local name
for an irrigation pond). These small ponds helped farmers
to access water to develop orchard as well as it improved
the water level of entire aquifer which proved effective in
improving the overall agricultural productivity.

Restoration of degraded lands through
Agroforestry:
CSAUAT, Kanpur
by motivation
and persuasion
b r o u g h t
significant areas
(190 ha) under
a g r o f o r e s t r y .
M A F S U ,
M a h a r a s h t r a
planted tree on
208 ha of land and
tree guards on 14
km of both the
sides of roads
approaching to
cluster villages.
Similarly, SDAU,
Gujarat generated
additional income

by planting 1285 trees. ICAR RC NEH Region, Meghalaya
developed agroforestry based IFS involving Teak, gamari,
pine apple in Dhalai, Mon and N. Sikkim districts in 78 ha
area. Efforts were also made to bring 183 ha of jhum land
into silvi - horticultural land use System at Mon and
Tamenglong. Also one ha jhum land was brought under
alder based farming system in Mon district.

Interventions on Bio-gas Units:Ten bio-gas units
were established by MPUAT, Udaipur and CCS HAU,
Hisar, respectively.
N B S S L U P
observed reduction
in drudgery
through intro-
duction of low
cost Gobar
(balloon) gas units
in each cluster of
Gondia district.

Livestock, poultry and aquaculture interventions
Considering the vagaries of nature that includes

droughts, floods, uneven distribution of rainfall, crop
production has its own uncertainties and so is the income
of most vulnerable section of the society, introduction and
management of location specific improved breed of goats,
sheep, pigs and poultry provides a viable alternative for
livelihood. Some of the salient achievements reported during
the period are as follows:

Interventions
on poultry: Rural
poultry production
was introduced
across all the clusters
for alleviation of
poverty for all
categories of farmers
viz., landless,
marginal, small and
large farmers. It has
been reported by
IVRI, Izatnagar that
Azolla in-situ
cultivation and
feeding reduced the
cost of poultry feed
for deep litter thus
optimizing the profit. Rural poultry was also able to control
pests and diseases in newly planted guava and banana
orchards thus reducing the damage as well as use of

IFS in Jhum Land, Upper Subansiri
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chemical pesticides.
The cost:benefit ratio
for backyard breed
has been 1:5 or more.
The family income
enhanced from nil
to R 15000-25000
(range 10000-80000)
per family per year
from poultry. UBKV, Cooch Behar preferred cockerel
(Black australorp) and drake (Khaki campbell) exchange
programme instead of exotic breeds so that these new
ventures could be carried forward with as much low
external inputs as possible. The cockerel exchange
programme for backyard poultry has recorded 52.72%
average increase in annual egg production with no extra
input.

The new Kadaknath production technology
implemented by RVSKVV, Gwalior has reduced the
mortality rate from greater than 50% to 10-12% and thus
enhanced the survival percentage. The bird gained the body
weight in faster way and attained saleable weight of 1.10
kg in 105-120 days. The producers are selling this poultry
@ R 300 to 350/kg body weight. In this way, an individual
beneficiary is getting the net income of R 80,000/- to
1,05,000/-/beneficiary/year. This success created interest
among other tribals
and eight families
constructed low
cost poultry sheds
from their own
resources and
started poultry bird
rearing.

M P U A & T ,
Udaipur provided
2095 units (16+4)
of 6 weeks old
Nirbheek poultry
birds to poor
resource based
farmers for
additional income
generation. This
intervention alone gave average income of R 5760 per year
as eggs were sold at R 5-8/- per egg and R 350-500/- by
selling cocks. Large number of Nirbheek birds and
progenies are visible in the area. UAS, Dharwad found
that backyard poultry with Giriraja chicks has generated
an average income of R 4,950/- per household/year.

MAFSU, Nagpur conducted training on broiler farming
by which 26 small and marginal farmers and landless labors
started viable poultry farming activities, Seven unemployed
youth/farmers’ groups/SHGs are actively involved in
poultry production (Broiler farming). It has dramatically
changed the picture in this area and one unit of 1000 birds
is giving on an average R 20,000/- as net profit. In addition
to this one such unit is producing one ton of excellent
quality manure worth R 1500/-. By adopting poultry,
income generation was found R 4800/annum/HH whereas
by rearing goats it was R 3600/annum/HH. Red Divyan
breed of poultry was introduced by GVT, Ranchi in
Sahebganj and Pakur district. It gave an income of R 7500/
- per family per year from 20 birds. Divyan breed lays
eggs for longer period as compared to desi bird and is
more acceptable to tribal families due to its larger size
eggs.

Interventions on goatery: Goats are considered a
viable option as low cost input for income enhancement.
IVRI, Izatnagar, introduced 200 goats (including 5% male)
during 2010-11 with health care and feed management
facilities. The one year body weight of the newly born
lamb was 17-19 kg against 10-12 kg of local germplasm.
The milk yield (recoverable) in Sirohi goat was 200-400
ml against 0-100 ml of local goats. The crosses born also
showed higher growth rate. The family income of R 4000-
5000/= was realized through sale of male lamb and the
average size of flock increased from 1-2 goats to 4-5 goats.
Technological intervention, by Annamalai University, Tamil
Nadu, for upland clusters integrated goat rearing with crops
like millet/vegetable/floriculture in sequence enhanced
livelihood of small and marginal farmers with an annual
income of R 30398, in the three districts. Agricultural
Finance Corporation Ltd., Ranchi introduced 762 goats
for 335 household in Godda district and introduced 1-2
male goats in all the villages for breed improvement
programme. RRS, KAU reported that goat farming was
found remunerative with net income of R 3445/- per animal
per year. Therefore, four goat units consisting of 10 animals
each, given to women SHGs, have already been started
and 14 units are under establishment. MPUA&T, Udaipur
provided 136 goat units (2 goats + 2 kids) to landless/
BPL/Widow families to ensure their livelihood. Due to this
intervention more than 9500 progenies are visible and in
coming years Sirohi breed of goats will be visible all over
the project area. Farmers are getting higher returns from
sale of male progenies and also getting higher milk
production. UAS, Raichur, Dharwad introduced 480
Osmanabadi does and 24 Osmanabadi bucks as focal
breeding units in 24 villages to upgrade local goats; Graded
Osmanbadi bucks (212 Nos.) were made available to cover



55
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 3

8500 local goats of 212 goat rearing households which
generated an average income of R 45000 per family per
year. SDAU, Gujarat obtained 17% additional income as
observed from 485 families by promoting poultry and
goatery. According to GVT, Ranchi 311 families participated
in goat rearing. Arrangements were made to give one kid
to next participant. Total income of R 5000/hh/annum was
generated by rearing of goats. Emphasis is on to provide
male bucks in larger number in the target area for faster
breed improvement.

Interventions on Piggery: IVRI, Izatnagar started
twenty pig units by providing piglets of New Hampshire
crosses. AAU, Jorhat reported that under integrated pig-
fish-vegetable introduction of exotic pig of ‘Hampshire’
breed, 5 fish species and 2 improved vegetables (cabbage
and okra) is a
suitable option by
which R 70,000/
annum/HH can be
o b t a i n e d .
Introduction of
male ‘Hampshire’
for crossing with
local female pigs
resulted in
production of 8
piglets per
furrowing against
earlier production of 4-5 piglets through local cross. It
has been reported by AFPRO that within a year of supply
of 925 pigs, first progeny of 900 cross breed pig has
already been achieved. Studies on introduction of piggery
(1M+1F) to 188 farmers in NEH region indicated a net
income of R 14800 per HH/year. Agricultural Finance
Corporation Ltd., Ranchi introduced 173 piglets among
41 house hold which enhanced income to R 9034/year/
HH as observed from 10 number of households with 30
number of pigs.  RRS, KAU established nine piggery units
and 18 number of piglets were distributed among 5
beneficiaries in Wayanad district. BAU, Ranchi reported
pig rearing a highly viable option with nearby availability
of hotel waste.

Interventions on Cattles: The intervention by IVRI,
Izatnagar included mass infertility control in bovine (through
53 camps and inputs availability to 1491 animals) which
reduced the calving interval from average of 23.8 months
to 14.6 months, increased the lactation number by 163%.
Of the treated animals 68.7% conceived. The success rate
of natural service was higher 75.78% than A.I. (34.22%).
Not a single case of the disease was reported from the

project area unlike 10-14% morbidity rate earlier. The
calves born will lead to strengthening/opening of more
dairies in coming years and will strengthen the livelihood
base. RRS, KAU reported that the dairy enterprise is
not found remunerative, if all costs are taken into
consideration. The net income at paid out cost level is
only R 3370 per animal per annum, whereas, by goat
farming it is R 3445. CRIDA, Hyderabad reported that
developing entrepreneurship among marginal farmers and
the landless women through small ruminant and calf rearing
practices helped an average increase of family income by
R 3000 to R 12000 per annum. BCKV, Kalyani trained 941
families in disease and nutrition management and organized
20 health and immunization camps at different villages
which resulted into productivity increase, mortality rate
reduction and accelerated growth. Good quality local breed
for livestock were introduced and livestock based enterprise
model developed with 514 families. At the end of second
year beneficiaries are getting additional income of R 3000
to R 5000 and have potential of increase in annual income
of R12000 to 15000. MAFSU, Nagpur imparted suitable
technologies to improve the productivity of livestock wealth
and established peri-urban dairy to augment income
activities like milk procurement/chilling centre at Nandapur,
which resulted in increased milk production from 55 LPD
to 1200 LPD. Approximately, 160 buffaloes and 92 cows
were treated through estrus synchronization and AI by
which 12 buffalo calves born and 117 buffaloes PD +ve
and 21 cow calves born and 35 cows PD +ve,
respectively. Besides this one check dam developed which
increased availability of drinking water for livestock. UAS,
Raichur, used Azolla along with dry fodder which led to
increase in average milk yield by 1.5 lit/day with more fat
content. On farm trials on strategic supplementation of
mineral mixture & UMMB resulted into significant
improvement in milk yield, fat and SNF content, increase
in twining rate by 10% and kids birth weight by 0.65 kg.
GADVASU, Ludhiana reported increase in milk yield of
dairy animals by 0.51 l/day/animal with an additional income
of R 660/- per month per animal by improved feeding. A
total of 4315 kg of mineral mixture, 2540 units of Uromin
licks and 400 units of fodder blocks were introduced to
1210 animals benefitting 568 families. In the Champawat
district, the animal husbandry interventions resulted in
increased milk production by 250 litres per day which
has resulted in opening of pick up centre by the
‘Anchal Dairy Federation’. In addition, the target group
also got benefitted by new borne 105 calves and 75 kids,
valuedto be R 271,400/- from goat rearing (VPKAS,
Champawat).



56
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 3

Interventions on fodder and feed: Introduction and
demonstration of fodder like ‘sudan grass’ was conducted
by ICAR RCER, Patna in four disadvantaged districts of
Bihar. RRS, KAU popularized scientific feeding practices
and about 20 tonnes of feeds were supplied to 350
beneficiary farmers which resulted in improved health;
increase in milk yield by 2 litres per day and reproductive
parameters came to normal limit. MPUA&T, Udaipur
provided quality nutritive fodder by introduction of HYV’s
of fodder like pearl millet (Rijka Bajari), lucerne & berseem
in 627.7 ha area with 1238 farm families to cater to the
needs of milch animals round the year. Farmers have
harvested average 850 q/ha green fodder. The mineral
mixture given to 5160 milch animals resulted in increased
milk yield to 400-450 ml/animal/day. Farmers are getting
additional income of R 100–250 per month per animal.
For promoting stall feeding and avoiding fodder wastage
1860 mangers were constructed. By this intervention
saving of approx. 25% fodder reported. CRIDA,
Hyderabad promoted better feed and health management
practices both in small and large ruminants resulting in a
20% increase (over traditional practices) in body weight
of small ruminants and 30% increase in milk yield in large
ruminants. UAS, Raichur, Dharwad produced 950 tonnes
of fodder through introduction of improved varieties of
fodder crops and saved more than1200tonnes of fodder
in terms of wastage.

In general, available live stocks in the project area are
poorly managed which result in low milking. In Khargone
village, IGFRI developed a pasture in non-arable land
covering area of 65 ha by growing the grasses and legumes.
jowar, bajra, cowpea, guar during kharif and berseem,
oat during rabi season. Average productivity of berseem
was 626-710 q/ha and of oat it was 450-532 q/ha in
different villages (RVSKVV, Gwalior).

Interventions on aquaculture

Fisheries management in Makhana pond (ICAR RC
for Eastern region, Patna): Traditionally makhana is being
grown as a sole crop and water body is utilized for only
seven months by the makhana crop. After the intervention
of makhana cum fish farming, the productivity of water
body can be taken throughout the year. The salient features
of innovations tried under NAIP Comp-3 in an area of 50
ha with 96 beneficiaries in Darbhanga Sadar Block was
integration of Fish with aquatic commercial crops i.e.,
Makhana (Euryale ferox Salisb.) & Water Chestnut (Trapa
bispinosa Natans.) in order to enhance the income and
generate employment to improve the livelihood. The
outcome of the intervention reveals that makhana as a
primary crop gave a total net profit of R 7,90,636/- with

an employment generation of 9437 man days per year.
The fish as a secondary crop integrated in makhana ponds
showed an additional net income of R 4,65,677/- with an
employment generation of 889 man days/year, whereas
water chestnut taken as tertiary crop generated an
additional net income of R 25,010/- with an employment
generation of 335 man days/year.

ICAR RCER, Patna reported that three pen enclosure
using HDPE net and bamboo poles were fabricated and
installed in the chaur area for raising fry to advanced
fingerling stage for stocking in the open water of chaur. A
portable eco-hatchery was established on the bank of the
water body to cater
the seed
requirement of the
chaur. Three
hectare Mann at
Kalwara of Rosera
block having 52
beneficiaries was
converted into fish
pond and other 3 ha
land on upper side
of pond was used
for IFS. This
model resulted into
net income of
R 2,10,000 which
showed 700%
increase in income.
E m p l o y m e n t
generated in
mandays was 160
by fishing & 200 by
construction of
dam.

AAU, Jorhat
introduced four
aquaculture based
models namely rice-
fish-vegetable farming,   poultry-fish-vegetable, pig-fish-
vegetable and fish-vegetable farming systems. The income
enhanced to R 80000/- per ha by adopting fish cultivation.
Average improved productivity was 1t/ha. It is reported
that consumption of fish increased upto 40% from initial
value of 13%. Annamalai University, Tamil Nadu for
wetland clusters reported gross household income of R
31,822.11 by adopting rice+fish+poultry farming system.
The increase in gross household income in Villupuram
district was 71 per cent, followed by Cuddalore (68 per
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cent) and Nagapattinam (45%) based on number of rice
crops (2 or 3) that were taken. Pest incidence in rice was
also observed to be reduced due feeding habits of fishes
that suppress the egg masses, larvae and alternate weed
hosts of pests. Agricultural Finance Corporation Ltd.,
Ranchi established rice-fish-duck unit in project area (16
units), fish cum prawn farming in perennial ponds (10
units) that an enhanced income by R 3400/year/HH was
observed. Integrated pig-fish-horticultural model was
introduced by AFPRO in Dhemaji district, Assam to 235
household. Each household was benefitted by R 22,473
per year. The income from piggery, fish and poultry was
R 13540/-, R 3650 and R 5333/-, respectively. Similarly,
additional income from poultry-fish-horticulture mode was
R 13118/- per family with share of poultry, fish and
vegetable being R 4785, R 3000 and R 5333/-, respectively.
rice-fish-vegetable model yielded R 19000/- per family.
IGKV, Raipur introduced poultry/duckery/fish in farm
ponds which reduced migration and enhanced income.
RRS, KAU introduced inland fisheries with the supply of
Rohu and Labia fingerlings and resulted in an average
income of about R 375 per 40 m2 but the major problems
faced are
unavailability of
large ponds and
predator birds.
MPUA&T, Udaipur
stocked carp fry
and fingerlings in
220 ha in 17 water
bodies in Banswara
district. Thirty
youths were trained
on fish product
processing and they
are preparing fish
pickles for
marketing Training
on ornamental fish
farming encouraged 12 youth to adopt this as enterprise.
BCKV, Kalyani reported that 50 farmers were benefited

from the increased production when improved variety with
improved practices were introduced in 1.5 ha of water
body. MAFSU, Nagpur established seven farm ponds and
introduced quality aqua seed. GVT, Ranchi observed that
integrated fish farming is the innovative activity that
encompasses many sub activities like water harvesting,
fish farming, irrigation, crop cultivation, sericulture, etc.
The pond mainly constructed for fish farming will harvest
the rain water and store it for fish cultivation. Water stored
in the pond can be used for mulberry cultivation and other
crops within the coverage of pond. Silk worms can be
reared through mulberry cultivation and droppings and
other waste of silk worms is utilized as a fish feed.

Income generation through ornamental fishery
(UAS, Bangalore): Ornamental fisheries for income
improvement have been accepted by women groups (UAS,
Bangalore and MPUAT, Udaipur). Exposure visits and
interaction with other farmers who are experienced in
ornamental fishery and the aquarium shops who sell the
glass containers was organized for SHG women members.
Women farmers in 40 self help groups were trained in
ornamental fisheries for capacity building. The impact is
that out of 40 SHG’s, 6 SHG’s are involved in ornamental
fish rearing. Each farm women was provided with circular
cement tank of 500 litres with a stocking density of 100
ornamental fingerlings (of varieties-Moli, Gappi and sword
tail) with a survival rate of 85%. The farmers on an average
incurred a cost of R 60 towards procuring fingerlings and
R 60 towards feed cost. Within a period of 1½ months,
the ornamental fishery fetched a gross return of R 425 per
tank (market price @ R 5 per fish) fetching a net return of
R 305 per tank. The returns to cost ratio works to R 3.45
per rupee.

Integrated Aquaculture-Horticulture Systems (ICAR
RC for NEH Region, Umiam): The intervention is going
on regularly in the field of twenty-three farmers under the
project. All the farmers are directly involved to develop
A3 (Agriculture + Aquaculture + Animal Husbandry)
model. Total 3.25 ha water area has been covered for
aquaculture activities whereas 6.24 ha land area is covered
for horticulture practices. After intervention the economic

Name of      Before Intervention After Intervention ( year 1) After Intervention ( year 2)
Beneficiary

Exp. (R) Return (R) Exp. (R) Return (R) Exp. (R) Return (R)

Uttam Debnath 8000 13000 12844 25700 16,701 53,500

Bimal Debnath 7000 11,000 7,184 16,010 16,804 34,000

Total (R) 15000 24000 20028 41710 33,505 87,500

BCR     1.6 2.08 2.61

The economic status of the farmers before and after intervention
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status of the farmers are enhanced by the increase of
productivity. Out of the 25 farmers the success stories of
2 (two) farmers (viz., Sri Uttam Debnath and Sri Bimal
Debnath) are indicated here in terms of the production of
fishery as well as other horticultural crops. The benefit
cost ratio (BCR) was also recorded to be increased after
intervention. Those two beneficiaries have 0.24 ha water
area for fish pond and 1.92 ha land area for horticulture
(vegetable and fruits).

Integrated Rice-Fish-Horticulture (AFPRO,
Guwahati) – a success story: The project team during its
initial awareness period saw a hidden potentiality on the
capability of Mr. Kanak Hatibaruah of aged 46 years of
Seujipathar village of Machkhowa block. While given the
opportunity to work under NAIP Project, Mr. Hatibaruah
implemented module under NAIP sub-project in his 5.5
bigha of land in 2009-10. He cultivated Rabi vegetables
(viz., cucumber, pumpkin, lady’s finger & chilli) in 1 bigha
of land which he is still using for his household
consumption. He has cultivated Sali paddy (Ranjit variety)
in 2 bighas of land & Bao paddy (Panindra variety) in one
bigha of land and is expecting around 5 to 6 quintals/bigha.
He is being supported with 6600 nos. of fish fingerlings
along with 87 kilogram of fish feed, 35 kg of urea, 15 kg
of SSP, 10 kg of lime and  200 nos. of banana suckers
during 2009. As per observation it is seen that each
fingerlings has attained an average weight of 500 gram.
He is expecting a profit of around R 1.5 lakhs from the
unit within short period of time.

Agriculture + Aquaculture + Animal Husbandry
(AFPRO, Guwahati)- a success story: Mr. Sashi Handique
is a young energetic & optimistic farmer from Bordolopa
village of Dhemaji block. He is one of the beneficiaries
under NAIP, Component 3. He is an under matric educated
& his family consists of mother, father, his wife & himself.
The main source of their livelihood is only agriculture. His
total land holding is 12 bighas and a pond of around 1
bigha.  He has received two cross breed piglets, fingerlings,
planting material of vegetable, banana, autumn and deep
water paddy under NAIP sub-project. He is also being
provided training on integrated farming system and

improved cultivation practices under the project.

He has cultivated vegetables in two bighas, autumn
and deep water paddy in 3 bigha each. The harvested
vegetables were used first for his own consumption and
earned R 1500 from the remaining produce that he sold in
the market. He harvested 15 quintals of autumn paddy (5
qntls/bighas) which is around two times more than the
local varieties. He was given 2000 nos. of fingerlings
(Rohu, Mrigal, Common Carp, Silver Carp, Bahu) and
earned R 2250 by selling 25 kg of fish which is 1/6th of
total number of fingerlings. He also planted 200 nos. of
banana suckers on the bank of the fish pond. He is
expecting around R 20,000 from the rest of his fish. Before
intervention his yearly income was around R 10,000. After
intervention his yearly income rose to around
R 20,000 in eight months and is expected to rise up to
R 35,000 to R 40,000.

Impact of Integrated Rice-Fish-Vegetable IFS
module (AAU, Jorhat): Integrated rice-fish farming in
the main field followed by vegetable crops viz., french
bean, chilli and knolkhol is being promoted in a total area
of 160 ha. A unit area of 2800 m2 is put under this module
for each selected beneficiary. Total of 600 beneficiaries
were selected
from 6 selected
clusters. Major
emphasis was to
replace the
existing low
yielding local rice
cultivars with high
yielding cultivars
like Ranjit, Gitesh,
Jalashree and
Jalkuwari depending upon the field situation. Trenches
were made on the sides of rice field in a dimension of 0.6
m depth and 0.6 m width to accommodate the fish species
(Rohu, Mrigal, Catla, Common carp and Silver carp) with
recommended proportion at a rate of 400 nos. for 2800
m2 area. After harvest of the rice crop, vegetables (french
bean, chilli and knoll khol) were cultivated in the rice field
to utilize the field with enriched nutrients added by activities
of fish. From this intervention, an additional 54600 man
days was generated. Net economic benefit per household
per annum was R 42,983 resulted from the outputs of this
intervention. Beneficiary farmers realized increase in
production of individual components from rice-fish-
vegetable integration (approx. 1.2 ton increase in rice
production, 40-42 kg fish and 3.9 ton vegetable) from
2800 m2 rice fields.

Item Before After After
Inter- Inter- Inter-
vention vention vention

(2008-09) (2009-10)

Fishery (kg ha-1 y-1) 640 1204 2600

Fishery (R/ha-1 y-1) 51,250 96,350 2,08,000

Horticulture (kg ha-1 y-1) 625 980 1625

Horticulture (R/ha-1 y-1) 6250 9675 19500

The productivity per ha before and after intervention
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Farm mechanization
Introduction of farm machines: Following

machines were demonstrated and found having wide
adoption in different regions

� Paddy transplanter
� Power tiller
� Paddy drum seeder
� Zero till drill
� Groundnut sheller
� Maize sheller

Development
of manual weeder
( A F P R O ,
Guwahati): A hand
driven manual
weeder from locally
available materials
like wood and PVC
Pipe which is very
much useful in field
and cost effective was developed (AFPRO) for use under
paddy cultivation.

Other income generating activities
Tasar Sericulture: A sustainable option for

livelihood: Gadchiroli is one of the backward districts of
Maharashtra under intervention in BAIF led NAIP sub-
project “Sustainable Rural Livelihood Security in Backward
Districts of Maharashtra”. The programme is being
implemented in Etapalli block of Gadchiroli is a remote
place. With more than 75% land having forests rich in
Terminallia tomentosa, forest based intervention of tasar
was planned here with consent of forest department. This
programme on tasar was initiated as there is growing
market demand of organic or wild silk namely tropical
tasar Antheraea mylitta.

This programme has shown the path for 131 families
to generate additional income through Tasar egg
production, silkworm rearing and post cocoon
processing activities. Eight youths could take up Grainage
work to ensure timely supply of basic input materials of
eggs, 65 persons participated in silkworm rearers and 25
are reelers cum spinners converting cocoon into value
added product of yarn silk. This is further linked with
weaver group (11) for weaving there by creating
marketing chain in symbiotic way. The ultimate fabric is
sold through project supported exhibitions and BAIF
supported outlet. Success of this composite activity in
the area has inspired other people and more than 80
families are willing to take up it.

During the year (2009-10) total cocoons produced
were 406060 worth R 396060/- as compared to R 60,000
cocoons produced in first year (2008-09). Fifteen groups
having 65 participants took up silkworm rearing during
September to October, 2009. The groups have earned
average R 7000/person as compared to previous year of
R 1500/person. Village Jivangatta of Etapalli has become
Tasar village as nearly 40 families of this village have taken
up grainage, rearing and reeling. One of the groups of
4 members in Jivangatta have produced 152832 cocoons
worth R 116490; average income earned per participant is
R 29125 in 45 days of silkworm rearing.

The programme has protected the trees on 250 ha of
land. With this success, Directorate of Sericulture and
Central Silk Board has agreed to provide funds to cover
50% cost of infrastructure development and support for
machinery. This intervention has enabled local people to
have their livelihood by conserving forest. At present,
landless, marginal landholder, educated youth and women
all are finding an alternative vocation in this activity.

Modified pit loom for enhanced income: The rural
women in the Sripur village of Itahar Block, Uttar Dinajpur
produce Dhokra (a coarse fabric used as bedcover, curtain
and other domestic purposes ) by weaving jute hand spun
yarns in an outdated weaving system which is a time
consuming laborious process. They sell the Dhokra in local
market at a price of R 200-300/- only.

Modified Pit loom (hand loom) is generally used to
produce fabric of different varieties in quality. Ten hand
looms have been set-up in four sheds of the Sripur and
Bansthupi village. Thirty days training program on
operation of the loom was conducted for the women Sripur
village. As estimated net income of R 60 can be obtained
by use of modified Pit loom as against and income of
R 20/- obtained by traditional system. A comparative
study for operation of two looms by one operator is given
below:

    Item Old system New system
(Pit  loom)

Dhokra (Jute/Jute) 40-50 hrs 8-10 hrs

Dhokra (cotton/cotton) 90-100 hrs 25-30 hrs

Net income per day, R 20 60

** The figures are for one labour

Mushroom Production-Wide adoption for
livelihood: Paddy straw mushroom proved highly
remunerative in all the NAIP clusters (OUAT,
Bhubaneswar). Mushroom cultivation is a low cost and
short duration enterprise for upliftment of rural livelihood
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including farmer’s farm women and SHG groups. Eighteen
mushroom sheds and six spawn production units have
been established in 6 clusters to cater to the need of
mushroom and spawn. The farmers have shown great
enthusiasm in all the clusters. Till now 104 farm families
have been involved in cultivation process creating
employment/engagement opportunities, particularly among
farm women and SHG groups. They are selling the produce
in nearby market and getting benefit out of mushroom
cultivation. C:B ratio in different clusters were-1:1.86
Dhenkanal Sadar, 1:1.53 Odapada, 1:1.26 Khajuripada,
1:1.36 G. Udayagiri, 1:1.53 Narla  and 1:1.80 Golamunda.

Mushroom production has proved to be a very
profitable venture and a means of providing nutrition to
the family (VPKAS, Almora). This intervention has
provided an average income of R 8000/- to 380 farm
families with 8-10 days employment per year.

Lac cultivation (JNKVV, Jabalpur)-a success story:
The Betul district was selected for lakh cultivation as it
has large number of palas tree in the area. For the purpose
of intervention 100 farmers were selected and about 2,000
trees were inoculated by lac insect (Ranging lac). The
farmers earned R 6200 as a net profit per plant. On an
average 20 trees are available with each farmer. This is an
additional income to the farmers in extra time either by
the family members are the main member. The farmers
were very happy that they are getting additional income
without much labour and gained benefits in critical time
when they require money for their other field crops. Next
year farmers are ready to double the plants for lac
cultivation. Approximately every year farmers will be
getting extra earning of approximately R 12000-15000
through this intervention.

Income generation through rope making
(GADVASU, Ludhiana)- a success story: NAIP sub-
project “Development of Sustainable Livestock Farming
System for Livelihood Security in Hoshiarpur District of
Punjab” lead by Guru Angad Dev University of Veterinary
and Animal Sciences (GADVASU), Ludhiana is operational
in four blocks of Hoshiarpur district of Punjab. Fathepur
village (Talwara block) is one of the ten adopted villages
in the district under this programme. Various new
interventions were started in this village, out of which
rope making is one which gave very enthusiastic results.

Smt. Mehngo Devi w/o Shri Hans Raj identified as
beneficiary farmer used to make ropes manually due lack
of money, machine & technology. Rope making was a
mammoth work for her. Interaction with Smt. Mehngo
Devi resulted into her involvement in the project.

A manually
operated rope
making machine
was provided to
her. This machine
was easy to operate
and facilitated her
work. Now, she is
making 7-8 kg of
superior quality
rope daily within a
time span of 2-3 hours instead of 2-3 kg of ropes in a day
with a maximum production of 50 kg of rope per month.
The quality of handmade ropes was also very much inferior
and the market price for the same was at the maximum of
R 20 per kg. Hence, in spite of hard work, she was earning
just R 1000 per month.

At present she is selling the ropes @ R 25-30 per kg
which is R 5-10 per kg more than the handmade rope.
With the help of new rope making machine, Smt. Mehngo
Devi is able to produce upto 200 kg of rope per month.
Thus, she is earning R 5000 on an average by selling
machine made rope which is nearly four times of her earlier
income. She is a source of inspiration for all the villagers
due to her courage and dogged perseverance.

Pickle making of Jackfruit and other under
utilized NTFPs available locally in the Forest Areas:
The Jackfruit (Artocarpus heterophyllus or A. heterophylla)
is a species of tree in the mulberry family (Moraceae),
which is native to parts of Southern and Southeast Asia.
It is well suited to tropical lowlands. According to sources,
its fruit is the largest tree-borne fruit in the world. The
fruit is nutritious, rich in vitamins A, B and C, potassium,
calcium, iron, proteins and high in carbohydrates. In
Sunderpahari and Godda ranges several Jackfruit trees
are found in abundance in and around the forest areas of
the villages selected under NAIP programme. Each year a
jack tree yields about 70 to 90 kg of fruits and people
either consume or sell it in the market at throw away prices.
Under the NAIP sub-project in Godda, the areas with high
concentration of jackfruit were identified and their value
addition was introduced by making pickle for
commercialization of this product. This way the product,
which was underutilized in the area, has been
commercialized and added livelihood of the rural poor.
Under NAIP total 117 members of 9 SHGs were linked
with pickle making of jackfruit and other fruits available
in the forest areas. The SHG members were first provided
with training on processing and preservation of the
jackfruit and other NTFPs for pickle making. Thereafter,
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the groups actually prepared the product and did packaging
for sale in the market. Marketing tie-ups are explored.
About 1.95 tonnes of the pickle is ready for sale and it
would fetch about R 1.17 lakh. The promoted brand for
sale of the product is ‘Yogini’.

Market linkage
Collection of farm produce (KAU RS, Wayanad):

Vegetable and Fruit Promotion Council Keralam under
NAIP sub-project started 13 fruit and vegetable collection
points in Wayanad District, Kerala which is managed by
farmers on a self help mode. It provided necessary
infrastructure and established farmers owned markets.
Besides the collection points VFPCK also started own retail
outlet at Vellamunda Panchayat for supplying fruits and
vegetables to the public at fair price. All together fourteen
persons are working at these collection points and retail
outlet. By the interventions of collection centres, farmers
have become free from the clutches of middle men and
are getting good price (about 20% more income) to their
commodities. VFPCK also conducted awareness creation
among farmers group meetings for farmers, and  provided
transportation facilities for procuring the excess agricultural
produce to the collection points.

The major activities of VFPCK included:

� Started 1 retail outlet and started 13 collection points.
� Traded 1704.21 t agricultural produces worth

R 1,42,47,558/-.
� Transported  224 t of agricultural produce to outside

market.
� Traded 105 t of vegetables and 234 t of fruits worth

R 4749186.5/-.
� Traded 3250 kg of jackfruit value of R 20000/-.
� 17 SGHs were formed with 350 farmers.

Formation of Producer’s Company (MPUAT,
Udaipur): MPUAT, Udaipur has reported formation of,
126 FBG’s and 3 Producers Company’s in Banswara and
Dungarpur districts of Rajasthan. These will be self
dependent in next two years. One of the producer
companies JKAPCL registered under Company Act had
its first Annual General Body Meeting on 23 September,
2010. During last 6 months period company’s turnover
was R 12.34 lakh. Partnership with private input agencies
for providing inputs like hybrid vegetable and crop seeds,
pipes, veterinary medicines etc. have been developed.

Organic Farming Certification Program (KAU
RS, Wayanad): Organic Farming Certification program
was implemented with 506 Farmers/beneficiaries under
NAIP sub-project. It started processing and marketing of
Organic Products. The farmers are practicing organic

farming in 910.8 acres (185 IC 03 Farmers, 157 IC 02
Farmers, 164 IC 01 Farmers); 22 villages are converting
to organic farming; resulting in production of 27 t vermi
compost, 100 litre vermi wash and 30 t fortified compost
per year. The activities resulted in

� Collection of 12 t of organic ginger and 1.2 t of Organic
turmeric; these were  processed and exported and
provided 20-33% premium price to farmers

� Collected and exported 4 t of green pepper from
farmers and provided 40% of premium price to
farmers

� Collected and exported 12 t of coffee from farmers
and  provided 30% premium price to farmers

� Collected and exported 20 t of jackfruit from farmers.

Synergy with other ongoing programmes: One of
the important innovations of the project is to develop
synergy with on going programmes in the project area.
Some of the notable achievements as quantified in
monetary terms are as follows:

 During implementation phase of National Agricultural
Innovation Project (NAIP), very concerted efforts were
made by the consortia to develop synergy with several
developmental departments, private sectors, NGOs and
other organizations for input supply, output processing,
marketing and financial support. A brief progress on the
same is as follows:

AFC, Godda has developed synergy with other
development departments through organizing various
formal and informal meetings with the authorities and
showing them the works executed in the field. District
Collector, Godda, on field visit, was pleased with the
efforts made for developing the successful multi-storey
vegetable cropping model and renovation works of wells
in village Nipania and announced 200 wells to be renovated
in the entire village for easy adoption of the model by
entire village.

The beneficiary farmers of Godda district under NAIP
prpogramme have been included for soil testing under
RKVY scheme of the GOI.

Similarly, the Executive Engineer (Irrigation), Godda
has also assured to provide additional lift irrigation system
under ATMA in the project village at Boha. Additionally,
for marketing of products prepared by SHGs, particularly
pickles, vermi-compost and honey, District Authorities had
sanctioned a ‘Stall - Free of Cost’ for the NAIP in the
Agricultural Exhibition cum Kisan Mela organized by
District Authority Godda in Godda from 26-01-11 to
02-02-11 under State Plan Scheme.

CSAUA&T, Kanpur has received the support of
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following district administration and other agencies for
various activities in Samaudha and Shahpur Basdev clusters
of Hardoi district:

� Department of Agriculture:
Bee keeping (02), NADEP (35),
Distribution of gypsum (700 bags),
Mini Kit of wheat

� Department of Horticulture: 01
Demonstration of drip irrigation

� Demonstration vegetable cultivation 36 farmers

� Minor irrigation department: 03
Tube well boring

� Solar energy : Street light 62

� Shri Gandhi Ashram Jardoji: embroidery 03

� Shri Gandhi Ashram Amber: Charkha 02

� Insurance Super Seven Insurance 07

OUAT, Bhubaneswar, established linkage with District
Supply and Marketing Society (DSMS), Bhawanipatna and
Phulbani and CHARM (NGO), Khajuripada, Kandhamal
for marketing of leaf plate and cup and bamboo craft
products. The Consortium Partner (IMCO) established
linkage with Udyog Vikash (NGO), Bhubaneswar for
procurement of whole grain of black gram and marketing
of processed split dal. Arrangements for input supply and
marketing has been reported by University of Agricultural
Sciences (UAS), Raichur

IGKV, Raipur has developed linkage with financial
and developmental departments such as  NABARD, Jila
Panchayat, NHM, and line departments. The clusters
selected in NAIP are included under NHM from 2009
onwards. Synergy in vermi-composting, wells, pumps and
drip is established.

District Fishery Office has provided technical training
and supply of fishery equipment from blocks. Ram Krishna
Mission has given technical support by means of dynamic
tarang and marketing network development. Vaccination
and Veterinary camps were organized by AH Department
in all clusters of NAIP project. (GVT, Ranchi).

NBSSLUP, Nagpur has developed synergy for training
and fish seed supply with Director, CIFE & Asstt
Commissioner, Fishery Deptt. Through linkage with Forest
Deptt of M.S., Gondia, the DFO, RFO Gondia has made
forest land available for CPR development.

S.D. Agricultural University (SDAU), Sardarkrushi-
nagar has developed several linkages with various
development agencies. Linkage with tribal sub-plan has
benefitted through distribution of 65 buffaloes to 42
farmers, vocational training for MIS to 42 youths and

purchase of HDPE pipes to 51 farmers in NAIP project
area. Village Panchayat has allotted community hall for
training purpose and developed pasture land for plantation
of MPT to SDAU. For purchase of sprayer, 6 farmers
and preparation of vermi-compost, 26 farmers were given
75% subsidy by Deptt. of Agriculture. Mahayco seeds
(Private) provided vegetable seeds at 50% cost to the
consortia. A mini cold room was constructed for storage
of vegetables through linkage of SDAU with Bayer Material
Science Private Limited. Developing synergy with Gujarat
Green Revolution Company MIS subsidy was provided
to 140 farmers (89.56 ha land).. Three boribandhs were
constructed through synergy with NREGP.

Annamalai University has established collaboration
with IRRI for screening submergence tolerant rice cultivars
in flood prone target districts of Tamil Nadu. Indian Bank
and Indian Overseas Bank have been linked through
Bankers Workshop on 05-02-2011 to freely consider loans
for upscaling of farming system interventions in four
districts covered under NAIP project

Birsa Agricultural University (BAU), Ranchi has
developed synergy with ATMA Dumka & Jamtara for
procurement of crop seed and imparting training. Lift
irrigation (at Ragad, Kariela, Rampur & Muslim tola) was
provided by ATMA & Dept. of Agriculture Govt. of
Jharkhand to BAU, Ranchi. Fish seeds were obtained from
Deptt. of Fisheries Dumka & Jamtara through synergy.
For health care of livestock, linkage was developed with
Dept. of Animal Husbandry.

Maharana Pratap University of Agriculture &
Technology (MPUAT), Udaipur has developed synergy
with Monsanto and provided seeds of hybrid maize to 8.5
lakh tribal families in tribal districts of Rajasthan for Kharif,
2010 by signing MoU through Deptt. of Agriculture and
Deptt. of Tribal Area Development, Govt. of Rajasthan.
All the families in the project area got benefit of this and
this intervention is likely to sustain. Looking to the success
of the project, Rajasthan Mission on Livelihoods, Govt.
of Rajasthan supported all the KVK’s of Rajasthan for
adopting 2 villages per KVK for Integrated Village
Livelihood Development Programme.

Central Research Institute for Dryland Agriculture
(CRIDA), Hyderabad, has pursued active linkage with
several development departments through NAIP project
activities. The consortium has developed linkage with
Agricultural Insurance Corporation of India for crop and
livestock insurance. Synergy with Andhra Pradesh Micro
Irrigation Project has been established for improving water
productivity. Vertical integration of community biogas
production, distribution with vermi composting and
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promotion of individual household biogas connections have
been achieved through synergy development with Non
Conventional Energy Development Corporation of Andhra
Pradesh. The consortium has developed linkage with

National Food Security Mission for promoting seed
production in important pulse crops. For promotion of
farm ponds and de-silting of tanks through NREGS,
synergy with Commissioner of Rural Development, Govt.

Status of selected proponents on development of Financial Synergy

Sl. Lead Centre Amount in Activities Funding
No. R Lakhs agency

1. UBKV, Pundibari, 15.06 Organizing front line demonstrations on INM; construction of handloom FPRP (GoI);
Cooch Behar shed  for setting up improved looms; production of certified  variety of ATMA; KVK; FSM

Khandagiri rice seed; cockerel exchange based indigenous breed
improvement programme; capacity building vis-à-vis capability
up-gradation through training and exposure visit.

2. UAS, Raichur 55.42367 Supply of high yielding crop varieties; subsidy in procurement of Krishi Vigyan Kendra,
mini dal mill, vermicelli machines, chilli pounding machines, threshers, Bidar; Department of
and flour mills (24 nos. each) and establishment of 179 vermicompost Agriculture;   Animal
units; organization of animal health camps, livestock shows and Husbandry and
training; animal health camps in Special Component Program (SCP) & Veterinary services,
Special  Economic Program (SEP); vaccines against FMD, HS, BQ, PPR; Bidar; Institute for
settlement of claims against insurance of goats. Animal Husbandary &

Veterniary services,
Bangalore; United
Insurance India, Bidar.

3. IGKV, Raipur 120.00 Sanction for establishment of three seed production cooperative Jila Panchayat,
societies during 09-10; establishment of drip irrigation system. Jagdalpur; BRGF.

4. RVSKVV, Gwalior 116.48 Horticulture plantations (Mango+Sapota); 67 well constructions under Agriculture
Kapil  Dhara Scheme (NREGS); 69  SWC & WRD, CCT etc.; 12 bio gas Department, Jhabua
units;12 hand pumps for drinking purpose; 3 small lift irrigation; 737 Public Health
animal health & vaccination camps. Engineering, Jhabua

& Dhar, Veterinary
Department

5. UAS, GKVK, 1530.00 Soil and water conservation benefiting 360 farmers;  horticultural NABARD Financial
Bangalore programs; SHG bank linkage; weather based crop insurance; Services Limited

drip irrigation; ornamental fishery activity; mobilization for renovation (NABFINS); Fishery
of  water bodies, land development, rural connectivity, toilet Department; NABARD
construction, campaign-ZP and agri. allied activities.  and MNRGEA

6. BCKV, 111.5 Water Conservation Structure (HAPA) in 13 Groups; to ACCESS for DRDC; NABARD;
West Bengal up scaling successful intervention to 2000 farmers in Barjora cluster; Department of

one refrigerated van proposal sanctioned; budget sanctioned for Agriculture and
Producer Organization for Agril. Marketing on Dry Flower, fruit Marketing.
processing, grain storage and value addition to pulses

7. MAFSU, Nagpur 63.35 Plantation of 15000 plants; subsidy for introduction of sprinkler and Department of Social
drip irrigation systems; loan to farmers for dairying activities. Forestry; Maharashtra

State Govt.; SBH,
Hingoli.

8. BAIF, Pune 278.66 Farmers club programme in 16 villages; land leveling; seed, farm pond, NABARD;  State
well, sprinkler set, etc. to 401 farmers; soil & water conservation, Bank of India; Agri.
drinking water scheme to 290 farmers; permanent check dam in  Dept.; Z.P.;  Irrigation
16 villages benefitting 8 farmers; 300 acres horticulture plantation, Dept.;  ITDP,
115 ha catchment treatment benefitting 400 farmers; capacity building Nandurbar;  Central
to 1238 farmers; Tasar cultivation. Bank;  Infosys

foundation;  General
Mills; Directorate of
Sericulture, GOM ;
MREGS, Nandurbar.

9. SDAU, Sardar 0.30 Loan to 6 members of village Mandaliya. State Bank of  India.
Krushinagar

Total 2290.774
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of Andhra Pradesh has been established. Linkage of NAIP
project farmers groups for direct purchase of fresh fruits
and vegetables with retail marketing companies like the
Reliance Fresh, Fresh@Heritage has been made by CRIDA,
Hyderabad. Synergy with Private sector players like
Syngenta foundation has trained farmers on better vegetable
growing practices. Linkage is also established with the
state department of animal husbandry, Govt. of Andhra
Pradesh for promoting prophylaxis of small and large
ruminants through vaccination programme (CRIDA,
Hyderabad).

Banaras Hindu University (BHU), Varanasi has
developed synergy for the creation of model water
harvesting structures by liaisoning with Soil & Water
Conservation, Minor Irrigation Project Department and
Civil Department, I.T., B.H.U. Linkage with state veterinary
department has been established to synergize the
component of livestock vaccination and A.I. The
production of tassar silk has been made by association of
the consortium with silk board. Technical supplementation
of a component of E-Kiosk through the Institute of
Technology, B.H.U., funded by Ministry of Communication
and Information Technology, New Delhi, is being made
through linkage (BHU, Varanasi).

Bidhan Chandra Krishi Biswa Vidyalaya (BCKV), West
Bengal has successfully leveraged resources from various
stakeholders, which include extension of supports by
NABARD to upscale SRI and Vermi-compost for 200
farmers and to one cluster for marketing farmers produce
under Rural Mart scheme.

Sustainability of Post Project Activities

A major emphasis of the component 3 was on
developing a mechanism of sustaining project activities
beyond the project period. This is particularly important
in the context of the backwardness of the region which
lacks adequate infrastructure and the target vulnerable
section of the society viz., landless community, small and
marginal farmers, which may need continued support for
sustainable livelihood beyond the project period. Some of
the efforts made in this direction are as follows:

1. Development of sustainability fund
2. Development of inclusive Community based

Organization
3. Linkages with Banks, Insurance Companies and other

organizations
4. Marketing linkages
5. Need based capacity building and creation of service

providers

Sl. Lead Centre Fund, R lakhs Fund, R
No. upto Sept., lakhs upto

2010 March, 2011

1. MPUAT, Udaipur 170.00 181.00

2. CRIDA, Hyderabad 24.06 38.00

3. BAIF, Pune 22.21 30.13

4. AFPRO, Guwahati 2.50 2.50

5. Annamalai University 13.00 13.00

6. VPKAS, Almora 11.15 11.15

7. BCKV, Kalyani 8.00 10.50

8. SDAUAT, Krushinagar 6.45 6.45

9. UAS, Raichur 5.03 16.49

10. CSAUAT, Kanpur 2.00 2.00

11. OUAT, Bhubaneswar 2.49 3.08

12. GADVASU, Ludhiana 1.23 3.23

13. RVSKVV, Gwalior 1.11 1.16

14. GVT, Ranchi 1.07 1.20

15. MAFSU, Nagpur 1.60 10.15

16. AAU, Jorhat 1.02 1.02

17. NBSSLUP, Nagpur 0.58 5.50

18. ICAR RC for ER, Patna 0.57 6.61

19. UAS, Bangalore 0.54 1.28

20. ICAR RC for NEH Region 0.20 0.20

21. UBKV, Coochbehar 0.30 0.52

22. KAU, RRS, Wayanad 0.00 9.49

23. BASIX 0.00 0.50

24. IVRI, Bareilly 0.00 1.10

25. IGKV, Raipur 0.00 0.40

26. JNKVV, Jabalpur 0.00 0.33

27. BHU, Varanasi 0.00 35.82

28. AFC, Godda 0.00 0.15

29. BAU, Ranchi 0.00 6.00

30. RAU, Bihar 0.00 0.53

31. CIRG, Mathura 0.00 0.20

32. CCSHAU, Hisar 0.00 0.00

33. CIFA, Bhubaneswar 0.00 0.00

Total 275.113 399.69

Status of Development of Sustainability fund

6. Building the chain, Revolving fund approach
7. Formation of village level commodity banks

Brief information on these activities in given herewith

1. Development of sustainability fund

Creation of sustainability fund where beneficiary
farmers’ contribution for the goods and services delivered
to them individually under the project would carry forward
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the actions in long run after withdrawal of the project.
This is an innovative approach of the component,
particularly keeping in view the poor paying capacity of
the partners in progress. This money of the farmers, will
be with them (in bank) during the project period, for use
by them (beyond the project period) and also its use to be
decided by them. The lead centre and consortium partners
will be continue to provide technical guidance.

Bank Accounts for every cluster have been opened.
A complete guideline for operation of Sustainability Fund
has been prepared. The joint signatories are members of
village level committees/cluster level committees and
representative of lead centre and/or consortium partners.
This fund will be used only after withdrawal of the project.

MPUAT, Udaipur is leading in creating sustainability
fund to the tune of R 1.81 crore. Most of other consortia
have also generated funds under this concept. Although,
at this stage fund may be small but it has created a deep
sense of ownership among the participating community.
This is very encouraging and signifies the mobilization of
community. The fund generated at various consortia is
given above.

2. Development of Inclusive Community based
Organization

Development of institutional mechanism to make the
project sustainable in long run is the most imperative issue
during execution of a project. Cluster level committees
and Village level committees have been formed with 3-5
members in each consortia. Regular meetings with these
members are held to decide on the interventions. These
committee members are also involved during service
delivery inputs and implementation of the activities. This
participatory approach has developed a sense of confidence
in the participating community and has enhanced their
capacity to take decisions.

During the course of project implementation number
of Rural Technology Centres/Village Resource Centres/
IT kiosks have been developed. These centres will continue
to support the community. Mechanism to run these
centres after the project period is being developed at PIU
level.

3. Linkages with Banks, Insurance Companies and
other organizations

Number of consortia have already developed linkages
with the banks, Panchayati Raj Institutions (Zilla
Panchayat), line departments like Agriculture and Animal
Husbandry Department, Krishi Vigyan Kendra (KVK)   and
other on going Govt. program to sustain their support in
long run. A substantial input has been received through

NABARD, MNREGA and NHM (AFPRO, CRIDA, BCKV,
BAIF, MPUAT etc.).

Workshop with bankers and insurance agency are
organized. Insurance of the pig and goat has made
community capable to adopt the good practices like
production of more piglets instead of selling it out. This
has given a guarantee to the farmers against mortality of
animals or damages of infrastructures (AFPRO, CRIDA,
SDUAT etc.). Bankers workshop for ensuring credit
support for the spread and sustenance of IFS models are
being facilitated (SDAU, Annamalai).

Excellent linkages have been developed with Panchayati
Raj Institutions and line departments, NGOs and KVKs
and it is expected that the programme will sustain with
their support.

4. Marketing linkages
The project realizes the importance of a strong

marketing linkage for sustainable livelihood. Efforts are
being made by all the consortia to reduce role of middle
men and thereby provide maximum economic return to
the primary producer. Self help groups/CIGs/Federations
of SHGs, FBGs and producer groups are being formed
for the same. The success stories from different consortia
are reported from introduction of HYV/improved variety
in vegetable cultivation with development of strong market
linkage. VFPCK model adopted by KAU is an example in
this direction.

As an example AFPRO has reported the exemplary
start of marketing of poultry product of Matri SHG Poultry
enterprises into Arunachal Pradesh with the help of local
vendors has brought a ray of hope to the locality. This has
brought awareness among the rural community about the
potentiality that they have to market their product outside.
It may be mentioned that Matri Amar Bazar Samity started
their farm with aid from NAIP during 2009. The total
input cost thus was R 4,55,499/- and it has earned an
amount of R 6,01,320/-. The initiatives of Matri Amar Bazar
Samity is a symbolic contribution towards project
sustainability as because with expansion of more horizontal
marketing network of community’s  produce in the coming
years, the path of establishment of greater sustainability
will be more smoother.

MPUAT, Udaipur has reported formation of 126
FBG’s and 3 Producers Company’s in Banswara and
Dungarpur districts of Rajasthan. These will be self
dependent in next two years. Annamalai University has
facilitated opening of retail outlets in nearby towns for
higher returns to the farmers.

Partnership with Private input agencies for providing
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inputs like hybrid vegetable and crop seeds, pipes,
veterinary medicines etc. are going to stay even after project
period because of the network established with the support
of NAIP.

5. Need based capacity building and creation of
service providers

In the operational areas, youth are being trained as
Service Providers for providing technical services in the
field of Animal Husbandry, Agriculture and Horticulture.
These will remain in their villages and work as Technology
Agents for dissemination of new technologies.
Entrepreneurship trainings on motor rewinding, pump
repair, black smithy, electrician, paravet and primary
processing of farm produce have not only resulted in
livelihood of trainee but has also created large number of
skilled workers to cater to the need at the village level.
Seed production activity at village/cluster level is being
undertaken to ensure continued availability of good quality
seed. Infrastructure to the extent possible is being
supported.

6. Building the chain, Revolving fund approach

The concept of Building the chain approach is being
practiced for continuation of project activities. Potential
trainees are being identified and encouraged to become
trainers.

The pig was introduced as an integral component of
the pig-fish-vegetable farming system by AAU, Jorhat.
One improved male pig of Hampshire breed and two female
pigs were given to each farm household. As agreed, the
beneficiary farm families are expected to return three
numbers of piglets out of sixteen piglets to be bred in two
reproductive cycles in a year. At present, the piglets given
in the first to the beneficiaries have just started producing
piglets. One of the significant additional achievements is
that the non-beneficiary farm families in the project sites
are now hiring the service of the male Hampshire pigs
provided under the NAIP project with a precondition that
one piglet borne from this will be given to the owner of
the male Hampshire who is a beneficiary farmer of the
NAIP in the mode of payment in kind for the service by
his male Hampshire pig. Thus, two distinct benefits are
accrued- there is a continuous horizontal extension through
pig breed improvement activity and additional income
generation for the farm families of the NAIP sub-project.

GVT has reported that the farmers covered under
the project intervention have been divided into core villages
and dissemination villages in each cluster. The core villages
have been kept for direct intervention of various activities
under agriculture and AH that will also act as demo fields

for dissemination villages. The progressive farmers from
dissemination villages are being promoted to adopt
improved techniques and technologies through skill up-
gradation and technical support. The AH intervention is
also being introduced in dissemination villages as a source
of motivation.

CSAUAT, Kanpur is encouraging the beneficiary to
add at least one goat on their own before the proposed
goats under the project is provided along with other
facilities like healthcare etc.

7. Formation of village level commodity  Banks

Innovative Village level Commodity Banks are being
formed and popularized under some of the sub-projects.
These banks will continue to provide support beyond the
project period.

IGKV, Raipur has formed village level seed banks in
all the clusters. This will ensure availability of seed beyond
the project period.

Concept of fodder bank is also mooted. This will
ensure availability of fodder, preferably in feed blocks,
even at distant places and during drought period. Feed
block making machines have been provided at VPKAS,
Almora, CIRG, Mathura etc. This machines compacts the
fodder to as much as 7 times making it much easier to
store and transport.

BAIF, Pune has formed Goat Bank through revolving
fund approach. NBSSLUP has setup land care groups for
sustainability of NRM interventions.

9.  Social Issues

People particularly BPL are wasting their hard earned
money in curse items like liquor, litigation and unproductive
social affairs. They have been motivated by CSAUAT,
Kanpur through various programmes which resulted in
declining expenditure on these items and now are being
utilized for the other betterment of their family. The
campaigns against eradication of Parthenium grass and
curse of liquor have been done in all the clusters in month
of Sept., 2010.

MAFSU, Nagpur has also launched Nasha Mukti
Abhiyan in NAIP villages.

Global Environment Facility Grant (SLEM CPP)

Under Sustainable Land Eco System Management
Country Partnership Programme (SLEM CPP) three areas
were identified for Global Environment Facility (GEF) grant
within the overall umbrella of Component 3 of National
Agricultural Innovation Project. These areas were
biodiversity conservation, land degradation and adaptation
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to climate change. Total grant including PIU budget is
US$ 7.34 million. Accordingly, three subprojects were
formulated as per NAIP procedures and finally approved
by GEF.

These projects are working in eleven districts covering
nine states as shown in Fig.

Brief progress of these sub-projects are as follows:

Strategies for Sustainable Management of Degraded
Coastal Land and  Water for Enhancing Livelihood
Security of Farming Communities

Target Districts: North & South 24 Parganas,
N & M Andaman and S Andaman

Budget: R 1063.503 lakh

Objectives

Sustainable enhancement of the productivity of
degraded land and water resources of the coastal region
through integrated approaches.

Enhancement of livelihood security and employment
generation for the poor farming communities of the coastal
region.

Empowerment through capacity building and skill
development of stakeholders including men and women
farmers.

Technical Progress

� Land shaping
Land shaping is one of the most suitable technologies
for the low lying coastal areas with degraded (saline)

land and water
quality. With
land shaping
technology,
different land
situations like
high land,
medium land
and normal
low land apart
from farm
pond /furrows
etc. were
created in low
lying farmers
fields.  The
problems of
d r a i n a g e
c o n g e s t i o n
and salinity buildup in soil reduced considerably. The
different land shaping techniques viz., farm pond, deep
furrow & high ridge, shallow furrow & medium ridge
and paddy-cum-fish culture were introduced in an area
of 29.215 ha during the year, which created 123830
m3 of irrigation resource (through rain water
harvesting), converted the area (29.215 ha) from
mono-cropped to multi-cropped with integrated crop
and fish cultivation and created 13150 number of man
days.

� Diversification of crops: New crops and improved
varieties of crops have been introduced in 120.6 ha.
Crops/improved varieties introduced were rice,  okra,
bitter gourd, cucurbits, beans etc. in kharif season
which enhanced income to R 3,65,568/- per year and
in the  rabi season - tomato, cabbage,  cauliflower,
knolkhol, radish, carrot, red beet, brinjal were
introduced in 9.60 ha whereas other crops like
sunflower, cotton, moong are in 95 ha area.

� Crop nutrient management including vermi-
compost: Area covered under nutrient management
practices including INM was 36.25 ha. Vermi compost
units were introduced to 18 Farmers. This helped in
reducing dependence on chemical fertilizers.

� Enhancement of livelihood security and
employment generation for the poor farming
communities: 110 farmers (about 90% women) were
introduced to mushroom cultivation. On an average
R 600 was obtained per unit per cycle. Improved
breeds of goat/sheep/poultry were provided to 62 Units
(Goat-18 Units, Sheep-4, Piglets-10 units, Poultry
birds-30 units) for income generation.
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� Capacity building and skill development: 2650 farmers
including women famers were trained on various
aspects of agriculture, fisheries and livestock
management and other livelihood improvement options.

Harmonizing biodiversity conservation and
agriculture intensification through integration of
plant, animal and fish genetic resources for livelihood
security in fragile ecosystems

Target District: Adilabad, Chamba, Udaipur

Budget: R 889.86 lakh

Objectives

Assessment, documentation and valuation of on-farm
agro-biodiversity for livelihood and food security.

Assessment of economic potential of target species
vis-a vis cost and effect of conservation.

Development of an information management system
to facilitate planned intervention for conservation,
sustainable utilization of targeted species/population and
enhanced market access.

Adding value to targeted species/population through
technological interventions for enhancing rural livelihood
security.

Capacity building in agro-biodiversity management for
livelihood security.

Technical Progress

� The biodiversity survey in plant, animal and fish has
been undertaken. In all 727 farmers were contacted
and PGR proforma for survey was completed. A total
of 1167 accessions of different crop landraces have
been collected. The collected accessions are under
process of evaluation at farmer’s field and also
experimental stations.

� The survey of bioresources (plant, animal and fish)
indicates that crop landraces have unique features for
adaptability in harsh environment and have unique traits
for nutritional, fodder, medicinal and keeping quality.
The non descript animal/local cattle if provided better
feed and nutrition will give good milk production.
Addition of fish component in farming system will
increase benefit to communities.

� 83 field demonstration and trials of different crop
landraces accessions have been undertaken during
kharif 2010 on 75 farmers field and will serve as source
of seed production. In addition in rabi 2010-11 seven
landraces (mustard 3, methi 2 and gram 2) have been
collected from Udaipur and 63 on- farm demonstration/
trials (mustard 31, methi 7 and gram 25) have been
conducted.

� Two linseed germplasm from Adilabad have been
registered at NBPGR. INGR10028 (IC 564681) had
high oil content (42.63%) in seed and INGR10027
(IC 564627) had 32% oleic acid in oil. A total of 40.56
q of seed of different landraces have been produced
and will serve to develop seed chain.

� Efforts have been made to improve productivity of
animals through vaccination (6596), deworming
(685), minieral mixture (691), nutiritional supplement
(498), health care (322), breed improvement (545)
and artificial insemination (7).

� The water bodies in three districts have been surveyed.
Data on fish and other bio-resources have been
recorded. The major breeds were Onchorhymchus
mykiss (Rainbow trout) & Cyprinus carpio (Common
carp) in Chamba, Labeo rajasthanicus (minor carps)
& Channa marulius (Udaipur) and Labeo rohita &
Cirrhinus mrigala (Adilabad).

� Workshop (1), group meetings (6), brainstorming
session (3), officials training (3), farmers training (40)
have been conducted during this period.

� Seed chain of distinct land races were identified and
developed. These were  Chamba: karad dhan (red rice),
rajmash, mash, maize (popping and sugary types);

Red rice (Chamba)

Endangered Mahseer (Chamba)

Rajmash (Chamba)
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Udaipur: Maize (Malan and Sathi), Adilabad: Sorghum
(including popping types), green gram and black
gram. A total of 40.56 q of seed of different landraces
have been produced and will serve to develop seed
chain.

One of the salient work done during the period was
implementing Potential Fishing Zone (PFZ) Advisories in
all the target villages of Raigad district, Maharashtra. Brief
of the technology is presented below:

Potential Fishing Zone (PFZ) Advisories
In Climatically challenged districts where marine

fishers are identified to loose livelihoods due to distribution
shift of pelagic
fishes, sub-
mergence of their
low lying fish
drying platforms,
unseasonal and
extreme rains
where dried fish
on bamboo
platforms are
spoiled some
t e c h n o l o g i c a l
interventions are necessary to prepare them to look for
alternative, eco-friendly and remunerative technology. PFZ
forecasting is one such technology that has been validated
by CMFRI, NRSA, SAC, FSI and other organizations in
past.  As shown in figure below sea surface temperature
& ocean colour are detected in the form of  electromagnetic
energy which are  redirected to earth station to give
composite picture of those areas where there is more
likelihood of marine pelagic fishes. Data generated by
NOAA-AVHRR and OCM is integrated in PFZ advisories.

INCOIS (MoES) now generate regular advisories of
the PFZ areas during cloud free months for stakeholders.

However, it was found during the preliminary survey
in Raigad district that many fishers were not aware of this
service and those having awareness are unable to utilize
benefits of the service because during frequent electricity
shut downs digital boards/Fax machines etc. are not in a
position to receive advisories. An innovative service called
m-Krishi-Fisheries has been developed by NAIP
Component III project in collaboration with TCS innovation
lab and is being field tested. The technology is being

Advantage of growing Flood tolerant rice varieties in semi-
deep and deep lowlands

Intervention Treatments Grain Grain
Yield Yield
(t/ha) increase

(%)

Improved variety Farmers variety 3.50 -
for intermediate (Swarna)
to semi deep low
lands

Swarna Sub -1 4.60 31.4

Gayatri 5.21 48.6

Improved variety Patri Jaganath 3.6 -
for deep low (Local)
lands

Varshadhan 4.8 33.0

Advantage of following ICM in rice under favourable
lowlands

Treatments Grain Grain
Yield Yield
(t/ha) increase

(%)

Farmers practice 2.80 -

ICM (Good quality seed + Line sowing + 4.48 51.4
INM + Mechanical weeding + need based
plant protection)

Strategies to enhance adaptive capacity to climate
change in vulnerable regions

Target District: Mewat, Dhar, Ganjam, Raigarh

Budget: R  1163.34 lakh

Technical Progress

� Base line data has been completed for all the four
districts.

� Varietal replacement with good quality high yielding/
floods cum-submergence tolerant rice varieties (17
HYVs) were done in floods prone Ganjam Districts

� Improved crop varieties were introduced (pearl millet,
short duration hybrid maize, cowpea) in Mewat.

� Popularization of improved ICM technology
package  was done by adoption of Integrated Crop
Management (ICM) in rainfed  lowland/irrigated rice
(4 ha).

� The results on kharif rice indicated the yield
enhancement due to substitution of local variety by
improved variety as follows.
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Solution: ‘m-Krishi Fisheries Advisory Service’
m-Krishi Fisheries Advisory Service launched
by TCS innovation lab in Collaboration with
CMFRI to disseminate PFZ and wind
advisories to fishers.
Though m-Krishi Fisheries Service’
integrates technologies such as wireless
sensors, camera phone and script
technology; it is much more than an IT tool. It
ensures business benefits to the
stakeholders by enabling them to connect
them to fishers directly.
Image, Text, Voice, Query, Feedback & other
services are integrated in the facility and it is available in local
Marathi and English languages.

Capacity building

Trainings organized for farmers and other stakeholders

Lead Centres Number of Number of
trainings participants

CSSRI, RRS, canningtown 75 3413

NBPGR, Delhi 6 1541

patented and is capable of providing immediate, shot term
and long term solutions to the beneficiaries in identified
clusters at selected villages through Self Help Groups.

Research (ICAR), IFAD has agreed to provide grant for
three years in conjunction with the World Bank financed
National Agricultural Innovations Project (NAIP) to the
International Rice Research Institute (Grant 881 – IRRI).
This grant finances participation by four International
Agricultural Research Centres (IARCs) of the Consultative
Group of International Agricultural Research (CGIAR) to
assist approved consortia research under Component 3
of NAIP.

Following an agreement between IFAD, ICAR and
the World Bank in February, 2008, investment under the
grant facility has been focused on four consortia and on
capacity building activities that benefit all other consortia
under Component 3. The CGs and the partners including
their research areas are given in the following table.

Achievements
� CG Centres (IWMI, ILRI, CIMMYT, ICRISAT)

validated interventions/technologies on water
harvesting and multiple water use systems,
improvement of livestock production and marketing,
use of water, soil test-based sustainable nutrient
management in rainfed districts, and resource
conservation technologies through farmer/community
participatory approaches in collaboration with NARS
partners under NAIP (ICAR).

� CG Centres (IWMI, IFRPI, ILRI, ICRISAT,
CIMMYT and IRRI) conducted research using socio-
economic methods, on social and water poverty maps,
livelihood analysis, farm-household surveys,
Participatory Rural Appraisal (PRA) and focus group

CG Centres Collaborating with Consortia Funded Projects under Component 3 of the WB– NAIP

CG Centre Lead Centres Research Areas

IWMI (B. Sharma) ICAR-RCER, Patna Poverty and water insights: a household level
analysis of Bihar

IWMI (B. Sharma) ICAR-RCER in North East Hilly Region, Barapani Livelihood enhancement through improved

IFRI (B. Minten) ICAR-RCER, Patna Linking small holders in Bihar to emerging value
chains of potato and makhana

ILRI (I. Wright) ICAR-RCER in NEH Region, Barapani Livelihood improvement and empowerment of
rural poor through sustainable farming systems in NE

CIMMYT (V. Krishna) Northern West Bengal, UVKV, Coochbehar Resource-conserving technologies and livelihood
analysis  in the northern disadvantaged districts of
West Bengal

ICRISAT (Dr. S.P. Wani) CRIDA, Hyderabad Soil test-based sustainable nutrient management in
eight target rainfed districts

IRRI (T. Paris) DRWA, Bhubaneshwar Strengthening gender research in Sustainable
Rural Livelihood (SRL)·

Consequences of extreme climate variability on
households and gender roles

CIMMYT CCSHAU, Hisar Resource Conservation Technology

IFAD Facility Grant to WB (NAIP) ICAR (April,

2007– June, 2011)

At the request of the World Bank and the support of
the Government of India/Indian Council of Agricultural
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discussions, gender analysis etc. to understand men
and women farmers’ needs and circumstances
and constraint to increasing productivity, and to
recommend policies that can improve farmers’
livelihoods.

� Helped strengthen gender research and enhanced the
capacity of scientists in conducting gender audit and
planning for mainstreaming gender in research projects
of NAIP (ICAR).

� Organized “Policy dialogue on sustainable rural
livelihood in disadvantaged areas of Bihar, India by

ICAR-RCER, Patna, Bihar, IRRI, IFRRI and IWMI at
the ICAR-RCER Seminar room, Patna, India 29 March,
2011.
As part of the National Agricultural Innovation Project

(NAIP), a potato value chain and makhana value chain
studies were organized in Bihar, in collaboration between
the Indian Council of Agricultural Research (ICAR) and
the International Food Policy Research Institute (IFPRI),
as these are core crops that the NAIP project in Bihar is
focusing on.
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Component 4: Strengthening Basic and

Strategic Research in Frontier Areas of

Agricultural Sciences (BSR)

Regrouping of thematic areas for basic and strategic
research into plant, animal and allied sciences groups,
provided the opportunity of more effective interactions
during the annual workshops for the first time. The
fraternal comments and observations on the work
presented gave new ideas to the consortia to firm up and
refine or to correct the course of research in their
respective sub-projects.

Abiotic stress tolerance in agriculture
Genomic data analysis, high-throughput

genotyping (HTG) and phenotyping (rainout shelter)
facilities: A prototype database with online data entry
forms developed and access permissions granted to
partners for obtaining information and sharing storage on
core collection of germplasm for rice at the centralized
Statistical and Computational Genomics Lab (SCGL)
facility developed with commercial and open access
softwares and tools. Installed an Applied Biosystem (ABI)
3730xl DNA Analyzer for HTG using microsatellite

markers, and a bead-array platform based highly
multiplexed Illumina Golden Gate and Infinium assays for
HTG of SNP markers. Many rainout shelter facilities
developed for phenotyping work.

Bioprospecting of abiotic stress tolerant genes
and allele mining: Phenotyped 38 extremophile fungi
tolerant to moisture deficit; 33 bacteria and 6 fungi
tolerant to cold; 70 bacteria and 26 fungi tolerant to heat;
202 bacteria, 122 fungi, 7 cyanobacteria, 144 microalgae
and 12 planktons tolerant to salinity, and 10 bacteria
tolerant to anoxia and generated baseline information on
the level of stress tolerance, morphology and molecular
characteristics of the isolated microbes for mining new
genes and alleles for abiotic stress tolerance traits.
Aspergillus sydowii BF 5 was of special interest as it could
grow on extreme saline condition of 35% (saturated)
NaCl.

Constructed one suppression substractive
hybridization (SSH) cDNA library of Dunaliella sp. under
salinity stress and Geobacillus sp. under moisture stress,
and identified a set of stress responsive known and novel
genes. Identified ~2,000 stress responsive novel genes
from transcriptome sequencing of one moisture stress
tolerant and one susceptible genotype of Cucumis and
moth bean employing the next-generation Roche 454.

GS FLX and ABI SOLiD sequencing platforms.
Identified novel alleles for the transcription factor gene
AP37 for drought tolerance in sorghum, Aldolase1 gene
for water-logging tolerance in maize, and Catalase2 and
DREB2A genes for moisture stress tolerance in maize.
Identified 675 novel genes and 10 complete known abiotic
stress tolerant genes from expression profiling by
transcriptome sequencing of different heat and cold
stressed tissues (heart, kidney, liver, lungs, fibroblast,
muscle, mammary gland and spleen) of Dromedarian
camels and goats. Revealed differential regulation of
various heat shock protein HSP70 genes revalidated in
heat adapted and cold adapted goat breeds in summer and
winter season by quantitative real-time PCR.

Established diversity pattern and phylogenetic
relationships among 70 diverse cold and acidity tolerant
and susceptible mini-core sets of rice by genotyping of
50 genome-wide well distributed SSR markers.
Resequenced six rice genotypes having contrasting
abiotic stress tolerance response using the next-
generation ABI-SOLiD platform. Identified a large set of
differentially expressed known abiotic stress responsive
and unknown expressed genes from rice varieties and
wild introgression lines for drought and salinity tolerance
using microarray DNA chips and next-generation whole

Applied Biosystem (ABI) 3730xl DNA Analyzer for high-
throughput genotyping using multiplexed microsatellite
markers [genotypes 6,912 germplasm samples for 6 markers in

3 days @ 24x96=2,304 samples multiplexed for 6 markers per
day; genotyping using 72 markers requires 36 days of

uninterrupted run]

Phenotyping for drought tolerance under rainout shelter
facility [199 mothbean accessions planted; no irrigation after 15
days of germination, traits scored at 60 day (flowering) stage -

chlorophyll a+b, leaf area, relative water content, wilting]
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genome transcriptome sequencing.

Generated marker-assisted large back-cross (BC
2
)

mapping population with 8 salt tolerant and sensitive and
21 drought tolerant and sensitive wild introgression lines
(Oryza sativa x Oryza rufipogon) in cultivated genetic
background of contrasting salt and drought tolerant and
sensitive rice genotypes.

Diversity of Bacillus and other predominant
genera in extreme environment: Developed a database
of base line information of Bacillus and other
predominant genera for extreme environments in the
country. Grouped 88 isolates from Manikaran thermal
springs into 53 clusters, 83 isolates from Leh cold desert
into 29 clusters, 43 isolates from Sambhar salt lake into
16 clusters, 55 isolates from eastern U.P. into 21 clusters
and 51 isolates from Chilka salt lake into 7 clusters using
16SrDNA PCR-RFLP analysis with three restriction
endonucleases AluI, Hae III and Hha1. Based on the
sequencing the isolates were identified as Acinetobacter
venetianus, Micrococcus luteus, Agromyces sp.,
Agromyces sp., Staphylococcus haemolyticus,
Micrococcus indicus, Bacillus megaterium, Bacillus
subtilis, Bacillus cereus, Bacillus megaterium, Bacillus
mycoides, Bacillus altitudinis, Staphylococcus arlettae,
Pseudomonas stutzeri, Bacillus megaterium, Bacillus
firmus, Bacillus flexus, Exiguobacterium sp.,
Exiguobacterium indicum and Bacillus flexus etc. Nine
probable genes (kdpFABC, Na/K antiproton pump, gluD,
ectAB, degS-degU, proBA, ablA, ggpS, and treB) were
likely to be involved in imparting osmotolerance in
extreme halophilic organisms. In Bacillus pumilus SB49
and Salinibacillus aidingensis SB47 presence of
kdpFABC, ectAB, degS-degU, proBA, ablA, treB and
ggpS genes have been detected indicating the involvement
of multiple genes and mode of osmotic tolerance in these
two organisms. Isolated and identified five isolates of
Bacillus and derived genera and 23 archaeabaceria which
can tolerate saturated NaCl conditions. Osmolytes
produced at different level of osmolarity (0-35% NaCl)
by Salinibacillus aidingensis SB47 and Bacillus pumilus
SB49 have been purified and are being detected and
quantified by TLC, HPLC and IC. DDRT-RAP-PCR.
Conditions have been optimized for Bacillus pumilus
SB49 and Salinibacillus aidingensis SB47 for isolation of
novel genes, if any, related to extreme osmotolerance.
Identification of bacteria based on 16S rDNA as Bacillus,
Salinibacillus, Sediminibacillus, Salibacillus,
Pontibacillus,  Halobacillus, Piscibacillus, Virgibacillus,
Thalassobacillus, Oceanobacillus, Micrococcus luteus,
Agromyces sp., Agromyces sp., Staphylococcus

haemolyticus, Micrococcus indicus, Bacillus megaterium,
Bacillus subtilis,  Bacillus cereus, Bacillus megaterium,
Bacillus mycoides etc. 16SrDNA PCR-RFLP analysis
with three restriction endonucleases AluI, Hae III and
RsaI grouped 34 isolates from chickpea rhizosphere
into 22 clusters. AKS 4,7,10, Aug-52, GTG-9, 10, 15 &
57 BT isolates were selected for toxicity of Bt formulation
against different Lepidoptera. 88 isolates have been
characterized as Bacillus thuringiensis. Amplification for
cry genes done using specific primers for seven cry gene
families. Isolates were found to harbor novel cry gene. Two
isolates (NB18 & NB19) showed presence of novel cry 1
gene as evident by exclusion PCR studies.

Abiotic stresses tolerance in natural enemies of
crop pests: Identified high temperature tolerant (52°C for
4 hours) isolates of Trichoderma harzianum and
T. Asperellum; confirmed their identity using
oligonucleotide barcode, and determined their resistance
factor for carbendazim tolerance. Biological attributes of
Trichogramma and Chrysoperla were hindered under
extreme humidity and temperature, and pesticide
tolerance in both taxa was found to be due to single
dominant gene. Identified 46 Pseudomonas isolates
tolerant to saline (1.5M) and high temperature (45ºC);
nine Pseudomonas isolates expressed the DAPG gene and
4 expressed the PLT gene. Sequenced 6 populations of
Trichogramma and four of Chrysoperla zastrowi sillemi;
submitted their ITS-2 sequences to GenBank. Established
role of monooxygenase in pesticide degradation in tolerant
strains of Chrysoperla zastrowi sillemi. Protein profiled
the tolerant and sensitive isolates (Fungicide and saline)
of T. harzianum and T. asperllum using SDS PAGE.
Amplified â-tubulin gene in fungicide tolerant isolates and
HOG gene in saline tolerant isolates. Out of 46 stress
tolerant Pseudomonas 31 bacteria inhibited (52 to 58%)
Fusarium oxysporum and 15 inhibited (30-63%)
Rhizoctonia solani under in vitro conditions.

PCR and sequence results confirmed horizontal
transmission of Wolbachia in Trichogramma achieved at
10th generation. Characterization of yeast in
Trichogramma chilonis and Chrysoperla revealed that the
endosymbionts were Pichia anomala, P. ohmeri, Candida
apicola, Zygosaccharomyces rouxii, Wickerhamomyces
anomalus, Metschnikowia reukaufii and Bacillus cereus.
The endosymbionts found in diverticulum of various
Chrysoperla populations comprised of P. anomala,
Candida pumensis and W. anomalus. Identified a
Trichogramma population from Andhra Pradesh
(T. pretiosum) that naturally carriesWolbachia endo-
symbionts. Actin was established as a suitable marker
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for the growth curve analysis of Wolbachia  in Sf21 cell
lines.

Considerable morphological variation through
electron microscopy was seen in tolerant Trichoderma
isolate, KA-8D, when grown on normal and saline media
(1M NaCl).

Resistance to biotic stresses in agriculture
Race non-specific blast resistance in rice:

Amplified and sequenced alleles of 3 rice blast resistance
genes, Pi-kh (Pi54), Pita and Piz from 20 rice land races.
Sequence analysis of alleles Piz(t), Pi54, Pita, AvrPiz-t,
and Avr-Pita revealed 251, 85, 42, 32 and 5 segregating
sites in their respective loci. Six rice land races have amino
acid substitution at 918th position that was only resistant
to M. oryaze. Completed microarray analysis (51,279
gene features) from susceptible rice line HR12 with one
isolate of M. oryzae; and identified 3 up regulated genes
for promoter analysis. In the rice blast pathosystem,
mined alleles for 3 avirulent genes, Avr-Pi54, Avr-Pita
and Avr-Piz, from 10 Magnaporthe oryzae isolates.
Developed a construct of Avr-Pi54 gene for functional
validation using yeast two hybrid system.

genes in advance generations, using DNA markers, and
raised BC3F1/BC2F1BC1F1 generation of different
crosses to develop isogenic rice lines for 7 blast resistance
genes (Pi-kh(Pi54), Piz-5, Pi-1, Pi-5, Pi-b, Pi- ta and
Pi-9) in two backgrounds. Rice lines containing blast
resistance genes with good cooking quality were
characterized by performing background selection and
also phenotyping for important traits.

Entomopathogenic nematode, bacterial symbiont
and insect host interactions: Discovered new isolates -
3 of Steinernema, 2 of Heterorhabditis, and 9 of
Xenorhabdus; and gene sequences - 13 of Steinernema, 9
of Xenorhabdus and 5 of Heterorhabditis. Identified 22
proteins for EPNs - 4 unique for Steinernema, 3 unique
for Heterorhabditis and one common for two genera; and
29 proteins for EPBs - 10 species specific and 5 common
proteins. Identified heat tolerant EPN isolates. Developed
a new method of motility testing using semisolid agar.
Using bacteria alone,   8 isolates of Xenorhabdus were
highly effective causing 100% mortality within 24 hours.
Among the EPNs, S. thermophilum was most effective
with minimum LC50 values of <5 and 9.9 IJs/insect for
G. mellonella and H. armigera, respectively. EPN-EPB
complex induced extensive damage to gut causing
dissolution and loosening of epithelial cells, peritoneum
membrane and basement membrane. Among the 8 non-
target pests tested, Scymnus conceivera (coccinellid
predator) was compatible with 4 isolates (S.
thermophilum).

Molecular diagnosis of plant viruses: Developed a
fusion construct using core region of capsid protein of

Identified 15 blast resistant rice lines from 226 Indian
land races, and completed virulence analysis of 101
isolates of M. oryzae from different parts of the country.
Background selection done for 7 targeted blast resistance

Amino acid variation within Pi-ta locus

Pita 897
Tetep 901
Khaima 901
HLR-144 901
INRC-779 901
HLR-142 901
Salumpikit 901
Mingola 901
Mase batta 901
HR 12 901
Kari Kantiga 760
Onidu kaddi 901
Indragani 901

918 bp

Backcross Derivatives of Pusa Basmati 1 with Blast
Resistance genes (Pikh+ Pi1+ Pita)

DAC-ELISA using cocktail antibody raised against
fusion protein of PRSV & CMV
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Cucumber mosaic virus (CMV) and Papaya ring spot
virus (PRSV) and raised functional cocktail antibody,
which detects missed infection of both viruses.
Generated, for the first time, complete genome sequence
(6.4 kb) of Indian strain of Potato virus X. Developed 4
modular constructs based on the backbone of two RNA
viruses and two modular constructs using a Begomovirus,
to use as virus based vector for gene expression in
plant.Developed hybridoma secreting monoclonal
antibody specific to GBNV (Tospovirus). Cloned and
sequenced antibody (IgG) encoding genes of heavy and
light chains variable regions to GBNV and PRSV.
Developed gold conjugates using antibody to PRSV, CMV
and GBNV.

RNAi in insect pest management: Silencing
important genes specific to tomato fruit borer. Optimized
diet based application of dsRNA, Simplified method for
assembling ihps for RNAi, and a modular vector for high
throughput RNAi applications in plants for functional
genomics.

Cloned and sequenced three hitherto unreported genes
vATPase a, b and Fatty acyl desaturase from H. armigera
larvae. The dsRNA based silencing of vATPase a and b
affect larval feeding and digestion, finally resulted in
mortality of the treated larvae. The gene fatty acyl
desaturase is active in final instar larvae of H. armigera;
its dsRNA based silencing results in the suppression of
pheromone synthesis that affects mate recognition in the
field; thus a very useful, long term, area wide pest
management strategy.

The E8 promoter from the genomic DNA of tomato
was cloned and used to drive two transcription factors
isolated from snapdragon (Antirrhinum majus), rosea and
delila a MYB and BHLH type transcription factors

Graphs showing results of DAC-ELISA using cocktail antibody
raised against the fusion protein

Increased anthocyanin accumulation throughout the
fruit by purplish pigmentation

Validation of fruit specific E8 promoter

2000 bp
1000 bp
500 bp

→
→
→
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involved in up-regulating a number of genes in the phenyl
propanoid pathway. The construct was mobilized in to
pGreenII binary vector and used for Agrobacterium
mediated plant transformation. The transgenic tomato
plants produced fruits with high levels of anthocyanins.
Colour of fruit showed a characteristic dark chocolate to
purplish coloration indicating the E8 promoter driven
transcription in a fruit specific manner. The T0 tomato
fruits had enhanced (80-100 folds high) accumulation of
anthocyanins in the fruit and a higher antioxidant capacity
while the total carotenoids and lycopene were not
significantly affected compared to vector control or wild
type tomato plants.

RNAi in understanding plant-nematode
interactions: Infection analysis of root-knot nematodes
indicated that mixture of multiple ssRNA fragments
worked significantly better than longer, single RNA
towards functional characterization of root-knot
nematode genes. Proteins secreted by the esophageal
glands of nematodes have been long implicated in the
infection process. Disrupted the expression of the 7 of
these genes using the new RNAi method developed to
identify their biological function, which revealed that 5 of
these secreted proteins are essential for nematode
infection. A key germ cell gene, essential for normal
reproductive ability of root-knot nematodes discovered.
Functional analysis of secretory gland specific genes
revealed that for 5 of the 7 targeted genes, there was
reduction in number of nematodes in roots.

Discovered that the RNAi machinery in root-knot
nematodes differ from free-living and migratory parasitic

nematodes. Using a bioinformatics and molecular genetic
approach in reporter-fusion experiments, identified
a promoter in Arabidopsis that is root-specific and
nematode responsive. Demonstrated proof-of-principle
for host-delivery of dsRNA to trigger RNAi in root-knot
nematodes using tomato as a host. Generated T3 lines of
field pea expressing dsRNA constructs of one secretory
gland-specific gene.

Whitefly and its symbiosis with various obligate
and facultative bacterial symbionts: Constructed the
16S library of endosymbionts associated with B. tabaci
from 22 locations, and co-localization of endosymbionts
Portiera, Arsenophonus, Cardinium, Rickettsia and
Wolbachia in different stages of B. tabaci using fluroscent
in situ hybridization technique. Identified B. tabaci
biotypes using mtco1 gene as a molecular marker.
Selected and maintained B. tabaci populations with
different combinations of endosymbiotic bacteria.
Analysed coevolutionary features using conventional
taxonomy, morphometrics and relationships of
morphological variations. Portiera being the primary
endosymbiont of B. tabaci, was tagged with FAM dye
while the secondary endosymbionts were tagged
differently; Arsenophonus-TYE665, Cardinium-TYE 705,
Rickettsia-TYE563, Wolbachia-TYE615. Three
secondary endosymbionts were found coexisting with
Portiera in bacteriocyte of adult and juvinile B. tabaci
collected from different parts of the country.

Molecular genetics and breeding
Genomic analysis of cotton boll and fibre

development: Using transcriptome and proteomic
approaches identified 15 genes that are highly associated
with the fibre development and are unregulated in 20 dpa
as compared to 10 dpa. Also identified 15 other genes that
are specially expressed during fibre maturation, thus
involved in fibre strength. Further, using microarray
analysis, identified 12 most significantly up regulated out
of 56, and 10 most significantly down regulated out of 28
genes under drought stress. Validated the functions of four
promoters in tobacco and transformation is completed in
cotton; selection for stable transformants is ongoing.
Isolated eleven full length genes involved in fibre initiation
and maturation for sequencing and cloning into plant
transformation vectors. Enriched the EST data base;
submitted 4743 ESTs in the Genbank.

Developed a multi dimensional proteomics
(MUDPIT) approach involving ion exchange,
hydrophobic chromatography and isobaric tags followed
by MS scan in various mass ranges that reveal dynamicsDemonstration of a nematode-responsive, root-specific promoter

(a) Uninfected root  (b) M. incognita infected root exhibiting GUS activity
(c) & (d) microscopic view of root of uninfected and infected plant

(e) & (f) enlarged view of root of uninfected and infected plant.
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of changing proteome during fibre development. Created
a proteome map consisting of 1835 proteins expressing in
the fibre cells and identified 528 proteins that are
differentially expressed depending on the stage of the fibre
development.

EST library for genes relating to microsporogenesis for
the first time in sesame.

Processes involved in adventive polyembryony
towards genetic engineering for fixation of heterosis:
Towards identification of genes expressed specifically
during polyembryonic seed development in citrus, fosmid
library of C. sinensis constructed and screened for clones
having markers 048F02T, 006B09T, 048F02M, Mf0086.
Isolated a candidate gene associated with polyembryony.
Identified a unique novel promoter sequence and new
genes involved in seed development, in Arabidopsis.

Identification of up regulated and down regulated genes in the
developing cotton boll under drought stress

Molecular tools for heterosis yield and oil quality
in sesame: Identified two sesame accessions with high
sesamin content; and SNPs and INDELs related to
sesamin content. Developed, characterized and submitted
775 new SSR markers to NCBI. Developed 3 mapping
populations, and used for mapping 55 of the newly
developed SSRs. Constructed a map with 5 linkage groups
using the ‘advance back cross approach’. Detected QTLs
for yield component traits with RIL population with 210
lines developed for mapping and characterized for two
seasons. Mapped 15 QTLs for yield contributing traits on
three linkage groups, 2, 3 and 5 using advance back-cross
generations. Number of capsules per plant was identified
as major QTL on linkage group 2 with phenotypic
variance 22.12. A gene wr4.1 was mapped and tagged on
LG4 in between 2 SSR primers SEM263 & SEM248 with
a map distance of 11.9 Cm.

Sesame core collection of 425 accessions was
characterized for yield contributing traits and earliness;
and genotyped for 25 genomic SSRs and 60 EST-SSRs.
Prospective superior genotypes were identified from
transgressive segregants with high yield potential and
characteristics such as 2 to 3 culms, multiple capsules,
greater uniformity of maturity and yield for field trials.

Developed an efficient method for alien gene transfer
by Agrobacterium mediated genetic transformation and a
scheme for development of nuclear male sterile lines in
sesame for production of hybrid seeds. Also developed an

Identification of genes in the polyembryony locus

Identified more than 1000 genes specifically up or
down regulated in ovules initiating adventive embryos
using ovule specific SSH library and microarray analysis
of genes expressed in ovules. Validated about 25 of these
genes through real time PCR. Found a heat shock factor
protein gene to be highly differentially expressed during
adventive embryo development. This gene was also
identified in the 40 kb region of the polyembryony locus,
suggesting its role in inducing adventive embryony.
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Towards development of a single cell C4

photosynthetic system in rice: Characterized three
species of Suaeda (Chenopodium family) for the single
cell C

4 
 photosynthesis system, which indicated that

Suaeda monoica is having C
4
 photosynthesis system

without typical bundle sheath cell. The gene PEPcase
with its exons, introns and its own promoter of 8.8 kb
was ligated to the binary vector (pIG121Hm). Maize
NADP-malate dehydrogenase is cloned into binary vector.
Arabidopsis and rice were transformed with PEP
carboxylase and Arabidopsis with maize Malate
Dehydrogenase.

Real time PCR of Heat Shock Factor Protein (F6) during adventive
embryo initiation in mono- and poly-embryonic varieties of citrus

Biosystematics of Vigna, Cucumis and
Abelmoschus genera: Developed taxonomic keys for 20
species of Cucumis and 11 species of Abelmoschus, and
sorted out identity problems for major Vigna and Cucumis
species. Assembled digital images for 20 Vigna, 11
Abelmoschus and 12 Cucumis species from diverse
regions, and completed user-friendly, illustrated
documentation to facilitate easy and correct identification
of Cucumis species in India. Surface Electron
Microscopy (SEM) for 230 samples of Vigna - 17
species; 25 samples of 12 Cucumis species and 85
samples of 15 Abelmoschus species indicated strong
possibility of using the micromorphological
characteristics to distinguish the species. Seed
micromorphology of Vigna has been found useful for fast
identification of Ceratotropis subgenera members from
India. Analysis based on molecular taxonomy of Vigna
species indicated stronger differentiation of African
species from Asiatic species.

Ecogeographical and chemotypic variation in nine
medicinal plant species: Collected new accessions of
Gymnema sylvestre (9); Desmodium gangeticum (6);
Asparagus adscendance (21); Tribulus terrestris (5);Surface Electron Microscopy in different in Vigna species

A Suaeda monoica plant (left) and its leaf section (right) showing
absence of typical bundle sheath cell. Low delta C-values in the

species also indicated that S. monoica is a C4 species

Molecular taxonomy–screening @ identification of
informative loci-Vigna
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Acorus calamus (1); Hedychium spicatum (2); Oreganum
vulgare (1); Valeriana jatamansi (2) from different
phytogeographical zones of India. Quantified biomarkers
viz. Protodioscin, Prototribestin and Tribulosin by HPLC-
ELSD method in fruits of different accessions of Tribulus
terrestris; and Gymnemic acid and gymnemagenin
biomarkers in accessions of Gymnema Sylvestre by
HPTLC method. Developed a new LC-MS method
optimization for steroidal saponins (quantification in fruits
of Tribulus terrestris) in lab conditions. Submitted six elite
chemotypes  including 2 accessions each of Hedychium
spicatum, Oreganum vulgare, and Valeriana jatamansi to
NBPGR, New Delhi for in-vitro propagation and cryo-
preservation.

Off-season mango under different environmental
conditions: Documented flowering and fruiting in mango
varieties from 82 districts of South and 30 districts of
North India. Six varieties at Lucknow and 22 varieties at
Kanyakumari showed off season flowering. To validate
phenological response monitoring methodology various
phenological, FBD and bio-climatic parameters were
recorded under diverse geographical locations. Alphonso
mango availability was successfully advanced by two and
half months with chemical induction of early flowering in
coastal areas of Konkan region. Application of
Paclobutrazol could modify the time of flower initiation in
Totapari, Neelum and Royal Special under Andhra
Pradesh conditions. The cytokinins, zeatin riboside (ZR)
and dihydrozeatin riboside (DHZR), contents were higher
in the buds than leaves during main season as compared
to off season. Among bio-climatic variables, temperature
annual range, mean monthly temperature range and
temperature seasonality had maximum influence on off-
season flowering and multiple cropping. A National Off
Season Mango Growers Association (NOMA) has come
up, and 2-days National Training Cum Workshop was
organized for the benefit of off-season mango producers.

Nanotechnology

Enhancing native phosphorus utilization by
plants: Synthesized Zn and Fe nanoparticles of 32-40 nm

size by chemical (sol-gel method) and biological
technique, and standardized optimum concentration, size,
shapes of nano-particles to be sprayed to plants. Aerosol
spray at a concentration of < 5 ppm with < 20 nm size of
nano-particles was found more effective. Nano-cube was
the best shape of nano-particle penetrating into the plant cell.

Application of nanoparticles induced
polysaccharide powder in desert soils: Isolated 10
polysaccharide producing organisms from arid soils and
enhanced their polysaccharide production by 4 to 9 times
through stimulation by Fe and Zn nanoparticles.
Developed methodology for purification of microbial
polysaccharides and powered them for field use to more
soil aggregation, moisture retention and C build up in arid
soils. Around 60 per cent improvement in soil aggregation
due to the application of nano-induced microbial
polysaccharide powder was observed.

Mode of action and biosafety of nanopesticides:
Successful evaluation of antifungal efficacy of sulfur
nanoparticles on Aspergillus niger & Fusarium
oxysporum model and on Erysiphe sp. Preparation,
characterization and successful bioassay with
hexaconazole nanoencapsulation against Rhizoctonia
solani and acephate nanoencapsulation against
Spodoptera litura and Heliothes sp. Cytotoxic evaluation
of the aforesaid nanoparticles on human monocyte and
fibroblast cells.

Samfungin; A novel fungicide against Aspergillus niger.
Achieved liquid synthesis of surface modified monoclinic
sulfur nanoparticles of average size 20-100 using
polyethylene glycol-400 as a surfactant. Nanoparticles
thus synthesized provide excellent fungitoxic efficacy
against the pervasive fungal pathogen Aspergillus niger.

Hexaconazole nanoencapsulation: A novel fungicide.
Developed a hydrophilic encapsulation complex
consisting of nanosized particles (average size of ~200
nm) of a non-crystalline active compound wrapped by a
hydrophilic polymer polyethylene glycol-400. Fungitoxic
efficacy of the encapsulation complex against
Rhizoctonia solani is further elaborated.

Standard operating protocols (SOP) developed
for preparing sulphur nanoparticles of different size,
shape and allotropic composition, Hexaconazole
nanoencapsulation complex, and acephate
nanoencapsulation complex. Bulk volume production of
fly ash nanocomposites accomplished and new sites of
application like nanocoating explored. Developed an
analytical protocol to estimate active ingredient of sulphur,
hexaconazole and acephate in the synthesized
nanoformulations with UV-VIS, HPLC and GC. Applied

Effect of nano Fe and Nano Zn on four weeks old
clusterbean plants
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acephate on different insect sp. including Heliothis sp.,
Spodoptera sp. and on Helicoverpa sp., and hexaconazole
nanoformulation on a variety of fungal biotypes of
Rhizoctonia solani, and application of sulphur
nanoparticles on fungal strains of Erysiphe sp. (powdery
mildew).

Nanocellulose to enhance performance of
biodegradable polymer composites: Designed and
fabricated a membrane reactor for continuous production
of nanocellulose by enzyme hydrolysis using ultrafiltration
membranes. Optimized cellulase enzyme immobilization
process on iron oxide nanoparticles by using APTES (3-
amino propyl triethoxy silane) and glutaraldehyde cross-
linking. Optimized pretreatment of microcrystalline
cellulose with cellulase enzyme for energy reduction
during mechanical processing of nanofibrillation.
Nanocellulose impregnated potato starch film showed
40% improvement in mechanical properties, and
n a n o c e l l u l o s e
impregnated ê-
carrageenan film
showed 10 times
low oxygen
p e r m e a b i l i t y
compared to that
of their non-
i m p r e g n a t e d
counterparts.

Precision farming
Spectral reflectance and low cast sensors for

variable rate inputs in precision farming: Established
state-of-the-art laboratory on “Precision AG” having

Multi-spectral Camera, Real Time soil sensor, N-sensor
etc. Real time soil sensor provided soil spectra upto 1m
depth soil in the range of 350-2500 nm and directly gave
Soil EC with compaction force. Developed a low cost
combine fitted continuous type yield monitor to measure
crop yield for 2.5 m harvested length by integrating the
pulse of Load Cell, proximity sensor which measures the
revolution of rear wheel and a software developed for
Micro-processor 8051. Diffuse reflectance spectroscopy
(DRS) from soil reflectance data measured in lab
successfully used to predict soil properties of Indo-
Gangetic alluvial plains [soil pH (r2=0.83), organic carbon
(r2=0.83), EC (r2=0.87), CaCO3 (r2=0.70)]. Generated
spatial variability maps for different parameters of soil by
applying GIS techniques. Wavelength spectrum of visible
light absorptance region (500-750 nm) on rice plants was
dominated by chlorophyll a and b, carotene, and
xanthophyll pigments, and some marked differences in
spectral response were due to different leaf pigments.
Nitrogen grade of the vegetation, on which the
chlorophyll content depends, was related to the peak at
550 nm. Wavelength spectrum of near-infrared region
(750-1350 nm) was affected by internal leaf structure
while that of region between 1350-2500 nm was
significantly influenced by water concentration in the
tissue. Strong water absorption bands took place between
l450-l950 nm. Diseased crop had low reflectance in green
and infrared region and have high reflectance in red
region as compared to healthy vegetation.

Microprocessor and decision support systems
based precision farming technologies: Controller based
seed-cum-fertilizer drill. Successfully adopted a PLC
controlled PWM DC motor for operating feed  shaft of a
five-row seed/fertilizer drill. Designed and fabricated

Real time soil sensor installed in field and the
electromagnetic spectrum (above)

A membrane Bioreactor
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software and hardware components and its lab and field
testing is underway.

was to the extent of 67% its potential use of remote
sensing technique for pest detection and its spatial
distribution over a wide area.

Natural resource management
Assessment of quality and resilience of soils in

diverse agro-ecosystems: Worked out soil quality index
and indicators of the soil quality of soils under different
cropping systems in four AESRs, and prepared digitised
fertility maps of the eight districts. Generated Thematic
maps of various soil properties using kriging point data to
convert polygon information by interpolation.

Prioximity
sensor for

ground
speed

sensing

R C

PLC controlled PWM motor operated seed drill with
ground speed sensing

Warangal District Nalgonda District

Soil quality Index for Nalgonda and Warangal Districts

GIS application in agriculture

Decision support systems for insect pests of major
rice and cotton based cropping systems: Generated life
table parameters on population dynamics of Rice Yellow
Stem Borer, Brown Plant Hopper (BPH) across three
cropping systems and of leaf folder at two cropping
system locations together with life cycle parameters at 7
constant temperatures for cotton mealybug,
Phenacoccus solenopsis Tinsley at three locations; for
Paracoccus marginatus in Southern zone; for leaf folder
in rice at two constant temperatures and for BPH/WBPH
at five constant temperatures. Developed a process based
model for simulation of yellow stem borer population
dynamics, and validated model outputs for two cropping
system locations. Developed hyperspectral analysis
protocol to identify sensitive spectral bands for quantified
differential infestation levels of mealybug and jassids in
cotton; and leaf folder and BPH in rice. Developed a
remote sensing based model with indices like NDVI and
LSWI derived using satellite data from IRS-P6- AWiFS
and MODIS. Applied and evaluated this model for
identification of mealybug damage on cotton in Sirsa,
Haryana.

Developed a novel methodology for capturing
cropping systems effect on onset, intensity and spread of
cotton mealybug in a geospatial cum temporal
perspective using satellite data and geo-referenced with
differential global positioning system (DGPS). Collected
pest incidence data at weekly intervals at selected geo-
referenced field sites based on crop diversity, adjacency
to roads, crop fallows and uncultivated fallows. Made
spatial and temporal overlays of crop mask and pest
incidence at start, mid and end of crop season. Identified
mealybug damaged fields by classifying RS image (IRS
P6) based on ground truth surveys. Accuracy of the
classification of infestation at 5.6 m2 ground resolution

Classified satellite image (IRS 6- LISS IV) showing healthy and
mealy bug infested cotton in Warangal Dist. as on 2.12.2009

(250 metre grid sampling)

Georeferenced information and monitoring
system for agricultural soil and land quality:
Georeferenced Information of soil physical and chemical
properties about 800 soil profiles (point data) representing
30 agro-ecological sub-regions (AESRs) of Black Soil
Region (BSR) with total geographical area of 63 mha, and
14 AESRs of Indo-Gangetic Plains (IGP) with TGA of
43.7 mha to develop soil map having soil information in
layer-wise as well as for weighted means for three depths
i.e. 0-30, 0-50 and 0-100 cm. Also characterized cropping
system rainfed/irrigated, management regime inputs used
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and yield for 12 benchmark sites for monitoring the
changes in soil properties (physical, chemical and
biological) induced by dynamic land use changes in 32
benchmark soil series or hot spots (15 for IGP and 17 for
BSR).

Soil organic carbon dynamics vis-à-vis anticipatory
climatic changes and crop adaptation strategies

Installed covariance based CO
2
 monitoring system

in rice field: Total CO
2
 budget in flooded soil planted to

rice integrated over the cropping period during dry season
of 2010 functioned as a net CO

2 
 sink; net ecosystem

exchange was -391 g C m-2 compared to gross primary
production (731 g C m-2) and ecosystem respiration (339
g C m-2). Characterization of humic acid (HA) from long
term fertilizer experiments revealed that aliphatic C-H
stretch was more
in Vertisol of
w h e a t - s o y b e a n
cropping system,
whereas, phenolic
groups in HA were
more in Inceptisol
of rice-rice
cropping system.
The culture-
i n d e p e n d e n t
m e t a g e n o m i c

approach revealed that application of inorganic fertilizer
significantly reduced diversity of nifH gene in rice soil but
the reduction was dispelled with the application of organic
manure along with inorganic fertilizer. Slow pools of
carbon significantly contributed GHGs emission in terms
of CO

2
 and CH

4
 compared to recalcitrant pool of carbon

as indicated from substantial decrease of particulate
organic carbon (POM-C) and acid hydrolysable
carbohydrates (AHC) with increase in temperature from
25 to 35°C, which was pronounced under 60 per cent
moisture holding capacity of soil compared to submerged
condition. dehydrogenase, α glucosidase, acid and alkali
phosphatase enzymes in soils increased significantly
under elevated CO

2
 (550 µ mol mol-1) condition in tropical

submerged soil planted to rice.

Structures and processing engineering
Design and development of Rubber Dam for

watersheds: Developed complete technology package
and material for
rubber dams, and
installed 3 rubber
check dams at
watersheds. At
Baghamari, Orissa
one such rubber dam
is operated and
maintained by
farmers. The
technology package
included new
development of
r u b b e r - t e x t i l e
composite material
based on dam design
requirement; design
and development of
technical yarn/fabric
and coating material,
and surface activation
of reinforcing fabrics
for fabrication of high
performance rubber
composites suitable
for rubber dam
application; develop-
ment of rubber
compound based on
an indigenized
specification for
rubber dam

Eddy covariance based CO2  monitoring
system in rice fields

Map showing georeferenced soil profiles of
Black Soil Region (BSR)

Anchoring mechanism before fixing of

rubberized structure

Rubber Dam site at Baghamari, Orissa

The prototype of Rubber Dam at IRMRA,

Thane

Rubber Dam anchoring mechanism,
installation at a site, and a

protype in operation
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application; development of an indigenized synthetic
rubber based room temperature vulcanizable adhesive for
joining composite material for rubber dam application;
development of a low cost inflation-deflation mechanism
for rubber  check  dam  for  watershed  application;
optimization  of  manufacturing  methodology of
composite material for rubber dam application; design
optimization of a model dam using finite elemental
analysis; development of an optimized anchoring system
for installation of rubber dam; and, development of an
ideal installation method of rubber dam on concrete
structure. Further validation and field evaluation is
ongoing.

Fabricated rubberized structure made from large
rubber sheet prepared by IRMRA was fixed with concrete
base structure through double anchoring mechanism; the
structure made leak proof using adhesives and tested by
filling with water through inlet pipe using 1.5 HP pump.

Bamboo in Rural Housing and Agricultural
Structures: Developed arch test facility to test bamboo
arches upto 5 m in span under various forms of loading;
7.5 m tall bamboo
structure with twin
bamboo columns,
and bamboo arches
separated with
bamboo spacers.
A s s e m b l e d
working lab
models of
hydraulic based
Universal Testing
Machines (UTMs)
to test mechanical
strength of
bamboo by
generating load
deflection curves
under content
deflection rate and
by facilitating
u n i n t e r r u p t e d
power supply.

Non-destructive systems for evaluation of
microbial and physico-chemical quality parameters of
mango: Developed a common maturity index for nine
major mango cultivars (Alphonso, Dushehri, Langra,
Maldah, Chausa, Mallika, Kesar, Banganpalli, Neelam)
using 3 measured bio-chemical quality parameters and a
single common factor. Developed NIR models to non-

destructively predict the quality parameters like maturity,
TSS and pH of mangoes with correlation coefficient on
calibration set of samples of 0.89, 0.92 and 0.91,
respectively, using near infrared spectroscopy i.e. in the
wavelength range of 1600–1800 nm. Detected adulteration
of mango juice, using sugar, with high accuracy using
FTIR. Prepared profile of 157 bacterial and 20 fungal
strains on surface of mangoes. Installed X-ray system
for detection of internal defects in fruits and  developed
image  processing  algorithms  for  isolation,
segmentation  and  enhancement  of  regions  of interest
and analysis of images.

Cryogenic grinding for retention of flavour and
medicinal properties of some important Indian spices:
Grinding kinetics, particle size distribution, specific
energy consumption of ambient grinding, and quality
comparison of ambient and cryogenic grinding of
coriander, fenugreek and black pepper, have been
standardized. Database prepared on physical, mechanical

Use of  bamboo arches in
structures

Test facility to determine strength of
bamboo arches under various

forms of loading

NIR spectroscopy to test mango qualities

X-ray imaging setup

Spice tablets of fenugreek (left) and spice tablet making unit (right)
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and thermal properties, medicinal and flavour
components and ambient grinding of selected spices using
hammer mill. Design for precooler developed. Spice
tablets of turmeric and fenugreek has been made.

Studies on High Pressure Processing (HPP) of
High Value Perishable Commodities: Shelf life of
yellowfin tuna chunks could be extended while retaining
their biochemical, microbiological and sensory
characteristics by using High Pressure treatment of 200
MPa. The corresponding suitable high pressure treatment
for white headless (HL) prawns was 270 MPa. High
Pressure treatment of 435 MPa was found more suitable
for retaining the shelf life and microbiological
characteristics of black tiger shrimp. Vacuum packaging
was found to be more suitable for high pressure
processing of shrimp.

interface dialogue at farmers fields. Firmed up on line
decision support system for the farmers to know about
the insurance policies to be used for their specific crops
by on line registration login into the system, submission
of personal particulars and for providing information on
household characteristics, land attributes, farm assets and
financial parameters.

High pressure treated and control samples of
headless cultured giant shrimp

Social sciences in agriculture

ICT to meet the information need of Indian
farmers: Narrowed down through large stakeholder-
interface and benchmarking to a conceptualized  mobile
based ICT application system from farming to marketing
and firmed up the technical framework of a mobile
interface for interaction between farmer and experts
through a pull based system at front end and web interface
at the back end. Recorded transactions (queries,
responses, feedback) would generate location specific
analytic reports for their generic and situation-specific
applications.

Risk assessment and insurance products for
agriculture: Analysed the socio-economic dynamics and
reasons for failures of grape insurance product as critical
input for redesigning insurance product for agriculture.
Worked out architectural aspects and design of on-line
decision support systems for crop insurance in India.
Implemented Modified Draksha Bima Yojana for grapes in
Nasik by using on line IT platform and field testing and
modification of innovative decision support system for
grape insurance (see Box) completed in stakeholder

Wine Grape Insurance Structuring Automation Tool
(WIGISAT)

The functionality of WIGISAT encompassed broad structure of
the wine grape insurance worked out by  the  insurance
company as per the range of pruning dates, risk periods and
historical weather parameters; values of different ratemaking
parameters for computation of commercial premium finalized as
per grape grower consultation; and individual grape grower
empowered to structure a wine grape insurance policy as per
the personalized requirements, after carrying out a number of
its simulations using various set of product specifications
(locations, pruning dates, risk periods) and parameters. This
on-line solution also addresses issues like maintaining MIS of
wine grape insurance portfolio, on-line policy issuance through
insurance channel partners, notification of claim event
occurrence through policyholders and channel partners, and
collection of farmer feedback on grape insurance policy aspects
including the services of insurance channel partners.

Arsenic in food-chain: cause, effect and
mitigation: SSR markers, RM1 of Chromosome 1,
RM110 of Chromosome 2, and RM1261 of Chromosome
12 are linked with arsenic accumulation in rice grain.
Transformed 90% of As+3 (more toxic) to As+5 (less
toxic) form using bacterial isolates AGH-02, AMO-10,
ADP-25 and AGO-55. In controlled media, isolate AMT-
03 showed highest volatilization activity. Two bacterial
strains (AO40B, AO9) isolated from ruminants, mass
produced and orally fed significantly increased fecal
arsenic status of goats and thus reduced the arsenic load
of goats. Arsenic exposure induced cataract formation
and altered the lens áA - crystalline protein profile in vivo.

Heat shock protein 70 (HSP 70) was an important
biomarker for detection of arsenic toxicity in chickens. In
vitro study on apoptosis using chicken splenocytes,
showed increasing number of apoptotic bodies in a dose
dependent manner. Lung function study showed that both
obstructive and restrictive lung disease occur in As
exposed cases in significant numbers compared to As
unexposed control people. Improvement of skin score
occurred following intake of As-free water in As exposed
subjects, however, systemic disease symptoms persisted
in three years’ follow up study, possibly due to continued
intake of As through food.
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Selected ethnic fermented foods and traditional
knowledge: Developed dry form idli mix technology;
standardized different parameters such as rice flour
particle size (30
BSS), black gram
flour size (–50
BSS), dry
mix:water ratio
(1:2), fermentation
time (10–12 hours
at 28-30°C); idli
prepared was at
par with wet
grinding method
idli. Dehydrated idli
and canned idli
t e c h n o l o g y
developed. For wet
grinding method,
ratio of 4:1 rice and
black gram for idli,
3:1:1 ratio of
parboiled rice, raw
rice and black gram for dosa, four hours soaking, and 10-
12 hours fermentation at 28-30°C were good. Addition of
10% bread crumbs increased the batter volume by 15%.
Based on the quality assessments of idli, identified more
suitable rice varieties (IR 20, ASD.19, CR-1009, Ponni,
ASD.16, ASD.36) for making idli.

Animal Reproduction

Characterisation and differentiation of embryonic
and spermatogonial stem cells in cattle and buffalo:
Through hand-guided cloning using buffalo embryonic
cell as donor cell, a cloned buffalo calf ‘Garima-II’ was
produced. Garima-II was delivered by caesarean
operation, had a birth weight of 32 kg, and the calf is
healthy and growing well. Developed culture conditions
to maintain buffalo ES cells in culture for more than 126
passages (i.e., more than a year). Confirmed pluripotent
state of ES cells by
their ability to form
embryoid bodies
and to
s p o n t a n e o u s l y
differentiate to
other types of
cells. bFGF and
LIF were found to
be essential for the
maintenance of

buffalo ES cells in
an undifferentiated
state. Cloned and
characterized ES
cell Oct-4 and
NANOG gene.
D e v e l o p e d
spe rmato gon ia l
stem cells colonies
in culture  using
adult  bull  serum,
which  is economical compared to fetal bovine serum.

Genetic basis of inferior sperm quality and
fertility of crossbred bulls: Analyzed 10 non-coding
gene markers for their arrangement in the Y chromosome;
grouped into 5 clusters in available BAC sequences of Bos
taurus Y chromosomes. Developed bovine Y
chromosomal haplotyping method based on Y
chromosome based SNPs and indel markers. Optimized a
simplified bi-sulfite sequencing protocol to determine
methylation status of CpG islands. Analysed differential
methylation pattern in H19 DMR region of high
(conception rate e”52%) and low (conception rate
d”35%) fertile crossbred bulls. Overall methylation (%)
revealed that the low fertile bulls are hypomethylated at
H19 DMR region. Optimized amplification of endogenous
control gene for real time expression profiling of sperm
transcript.

Capacitation like changes and prevention of
cryodamage in bovine spermatozoa: The apoptotic cell
death and necrotic cell death affect significantly the
cryopreserved semen. Improved the fertility of
cryopreserved spermatozoa in presence of additives as
assessed by in-vitro capacitation and in- vitro fertilization
methods. Standardized composition of soya-based
extender for buffalo semen cryopreservation and liquid
preservation. Differentially identified tyrosine
phosphorylated proteins during in-vitro capacitation and
cryopreservation of Buffalo and Karan Fries
spermatozoa; cAMP, Erk and PI-cycle dependent and
independent signalling pathways are operative during
tyrosine phosphorylation of cryopreserved buffalo
spermatozoa.

Protein tyrosine phosphorylation is the major
signalling event during sperm capacitation, which
increased during cryopreservation of semen. Identified 11
tyrosine phosphorylated proteins (TPP) in Buffalo and 8
in Karan Fries spermatozoa during in vitro capacitation in
the presence of Heparin. The only protein common in the
two species was the Outer Dense Fibre-2 protein.

Standard dry form idly mix

Yeast cultures from idly batter of some
rice varieties

Garima-II after 6 months

Garima-II after 30 days
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Glutathion-S- transferase Mu3, Glycerol-3-phosphate
dehydrogenase-2 and Outer dense fibre-2 proteins were
common during in vitro capacitation and
cryopreservation of buffalo spermatozoa. Identified Ser/
Thr phosphatase PP1 gamma subunit in buffalo and PP1
alpha  subunit in cattle.  Membrane metalo-endopeptase
like 1b and Ser/Thr phosphatase PP1-alpha subunit were
the two new proteins identified in cattle semen never
reported in mammalian spermatozoa. Thus, buffalo and
bovine seemingly quite related species were found to be
different in terms of intracellular signalling events during
sperm capacitation and cryopreservation. Using
inhibitors studies, found the cAMP, Erk, and PI-cycle
dependent and independent signalling pathways being
involved in protein tyrosine phosphorylation process in
the cryopreserved spermatozoa.

Addition of Taurine or Trehalose into the extender
improved the in vitro fertility of frozen spermatozoa using
two in vitro fertility assessment methods like in vitro
capacitation and homologous in vitro fertilization tests.
The additives also reduced the level of tyrosine-
phosphorylated proteins in frozen spermatozoa, as TPP
are an indicator of sperm capacitation and are increased
during cryopreservation.

Regulation of follicular development, oocyte
maturation and embryogenesis in buffalo: Follicular
dominance in buffalo was attributed to large size follicles
vis-à-vis relative abundance of LH-R mRNA. This may
be determined by quantitative expression variation of
leutinizing hormone receptor gene in ovarian follicles
during the course of its development. Physical ablation of
large follicles (> 10 mm) prior to start of superovulation
treatment helped in augmenting ovulation rate. Identified
a novel preferentially oocyte expressed gene in buffalo.
CREB and GATA-4 were identified as regulating

transcription factors for transactivation of aromatase gene
in buffalo follicular cells. Elucidated GDF9 promotor
elements for the first time in buffalo. A NOBOX element
at -1.2 KB was identified as having major regulatory role
for its oocyte specific expression. Expression of StAR
was found critical regulator of steroidogenesis which
increased substantially upon bGH treatment.

Physical ablation of large follicles (> 10 mm) prior to
start of SOV treatment helped in better ovulation rate.
Generated and validated 1785 SSH clones for oocyte
specific expression. Identified 47 novel genes
preferentially expressed in buffalo oocytes. Identified LH
induced novel gene expressed in granulosa cells and
involved in ovulation, and validated it in buffalo ovary.
Validated subordinate/ dominant follicles by expression
analysis of gene in granulosa cells isolated  from in vivo
ovarian follicles. Identified CREB and GATA-4 as
important transcription factors for transactivation/
regulation of Cyp19 gene using deletional, EMSA and
Chip assays. EMSA results confirmed that no functional
complex is formed for the binding of CREB to CLS in
buffalo unlike the human. GCNF found as a major
regulator for GDF9 expression. Gene BMP15 was found
monomorphic for known mutation sites in five different
buffalo breeds.

Developmental potency of parthenogenetic goat
embryos: Developed protocol for generation of different
stages of parthenogenetic diploid caprine embryos;
produced IVF kids. Micro array analysis of haploid vs
diploid parthenogenetic embryos revealed significant
number of up regulated genes in diploid parthenogenetic
embryos. Got 12% increase in parthenogenetic turkey
embryo development by using fowl pox vaccination in
breeder hens; generated a turkey flock of 150 birds.
Micro-array analysis of parthenogenetic and normal
fertilized embryo revealed few significantly up and down
regulated genes.

Maturation of oocytes with 20ug CCB followed by
ionomycin activation generated highest number of diploid
parthenogentic embryos in caprine. Observed 2234
differentially expressed genes through microarray technique
in diploid morula stage embryos than haploid one.

Identification of probable mammary biomarkers:
Developed a spontaneously transformed buffalo
mammary  epithelial cell line  from  over  50 passages old
primary culture. Continuous culture of a possible
immortalized buffalo mammary epithelial cell line with
over 30 passages of continuous subculture. Differential
expression analysis of  proteome  of functionally
differentiated mammary epithelial cells of lactating cows

Reverse northern validation of oocyte expressed
novel genes in oocytes



87
NAIP ANNUAL REPORT 2010–11

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 4

during early, peak and late stages of lactation in native
cow revealed 91 differentially expressed proteins.
Identification of proteins of lactation persistency
indicated that 2-3 proteins could be the probable
biomarkers for this trait. Global proteome profiling of
functionally differentiated buffalo mammary epithelial
cells in buffalo during lactation revelaed 422 proteins.
Genome wide expression analysis of mammary epithelial
cells during early and mid lactation of buffalo and native
cattle evealed 159 differentially expressed  genes.
Delineation of stage specific transcriptomic differences
in mammary tissue of heifer, lactating, non-lactating, and
involution stage buffaloes revealed 3854 differentially
expressed genes (DEG) between lactating vs heifer
mammary gland; 7034 DEGs between non - lactating vs
heifer mammary gland; 6975 DEGs between involution
vs heifer mammary gland; and 1831 DEGs between  non-
lactating vs lactating mammary tissue in  buffalo. Did
expression  and functional  analysis of buffalo p53 (role in
breast cancer) in response to interspecies cellular context.
Functionally characterized buffalo mammary derived
growth factor inhibitor (MDGI) gene in mammary gland.

Animal health

Host-microbe Interaction and molecular
diagnostic methods in bovine mastitis: Identifified 10
new alleles (arcC_43, arcC_48, ddl_48, gki_44, recP_19,
tdk_68, tdk_72, tpi_23, yqiL_42, yqiL_43) and 3 unique
STs (ST-439, ST-474, ST-475) in S. uberis MLST
database by MLST analysis of S. uberis associated from
bovine mastitis. These alleles and STs were reported for
the first time and so far are reported to be associated with
bovine mastitis cases in India only. Two new repeats
namely 437 and 438 and eleven new spa types: t7286,
t7287, t7288, t7680, t7681, t7682, t7683, t7684, t7695,
t7696 and t7867 of S. aureus associated with bovine
mastitis were identified and are available in spa server.
These spa types of S. aureus were reported for the first
time.

Identified methicillin resistance in coagulase-negative
staphylococci namely S. haemolyticus (7), S. epidermidis
(3), S. chromogenes (1) and Staphylococcus sp. (1) out of
a total of 349 other staphylococci comprising 13 species
isolated from bovine mastitis. All belonged to SCC mec
class C and ccr type C. None of the S aureus isolates
(173) were methicillin resistant.

Custom synthesized a novel polyvalent immunogenic
bovine biomarker (PIBB) gene encoding 145 amino acids
peptide (435bp) based on major epitopes of host specific
cytokines and chemokines like PP3, C3, L-selection, IL8,

Pentraxin, and sequencd and cloned it in E. coli. Liquid
phase blocking ELISA with milk was standardized using
the purified recombinant protein and used for detection of
sub-clinical Mastitis.

Raised two highly specific polyclonal antibodies
(áH4K8 acetylation, áH4K12 acetylation) and used to
study the epigenetic alterations in S. aureus and E. coli
infected tissue samples of mice mammary gland.

Oncolytic viral genes and tumour targeted nano-
delivery vehicle for cancer therapy in bovines:
Molecular mechanism of CPV induced death of MDCK
cells elucidated. It was found that CPV induced death of
MDBK cells is through apoptosis. Study revealed death
receptor, mitochondria and endoplasmic reticulum
mediated pathways play role in apoptosis.

Elucidated oncolytic potential of VP3 of CAV and
NS1 of CPV-2. Detailed mechanism of cell death was also
studied, which indicated that NS1 induces oncolysis
through ER stress mediated pathways whereas VP3
induced oncolysis is by both mitochondria mediated
pathway.

DNA binding abilities of 10 peptides (six prepared
earlier and 4 synthesized during the period under report)
were confirmed by gel retardation assay, nuclease
protection assay, CD analysis, TEM etc.

Bovine rectal myxomatoma tumour cell line
developed is being maintained by serial passages. The cell
lines were characterized by growth curve and cell
morphology studies using cell counter.

Protocol for phage display and bio-panning was
standardized.  Negative bio-panning using six bovine cells/
tissues including muscle, liver, kidney, lymphonode,
PBMCs and MDBK cells completed. Positive panning
using horn cancer generated unique sequence specific to
horn cancer.

Toll-like receptors in farm animals-evolutionary
lineages and application in disease resistance:
Completed full-length sequencing of toll-like receptors
(TLRs) 1-10 from goat and buffalo comprising 50,000
bases, TLRs 1-9 of yak comprising 22,475 bases, and
TLRs 1-8 of mithun comprising 18,400 bases. Assessed
ligand induced downstream differential cytokine profile in
PBMC of goat (Kanni, Barbari, Tellicherry) and buffalo
(Toda, Murrah). Detected polymorphism in Buffalo TLR2
and goat TLR4 and 8 genes.

Ten 10 TLR cDNA of goats have been sequenced
and primers and probes designed for each TLR mRNA
for use in quantification by real time PCR. Using these
primers and probes, all the 10 TLR mRNAs have been
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successfully quantified to analyze differences in their
expression levels between various breeds of goats.

Goats are susceptible while buffaloes are resistant to
peste des petits ruminants virus (PPRV) infections.
Amplified and cloned full length goat and buffalo TLR 7
cDNA in a mammalian expression vector, pEGFPC1
(EcoRI and Xho I sites) and transfected into Human
embryonic kidney (HEK) cell line which does not express
TLR7. Selected the transfected cells in presence of the
antibiotic, neomycin. Used these cell lines to assess
cytokine transcripts induced following stimulation with
the TLR 7 ligand, Imiquimod and a single stranded RNA
virus (PPRV). Using this cell line model, showed
differential expression of cytokines induced by PPRV
through binding to goat/buffalo TLR. Interferon (IFN)
alpha, interleukin 1 beta and interleukin 8 were
significantly upregulated by PPRV in buffalo TLR 7
expressing HEK (in comparison to goat TLR 7-HEK). The
higher production of IFN alpha, an anti-viral cytokine
could be a likely mechanism for the species-specific
resistance to this viral disease.

(TLR-2 and TLR-3) of rohu (L. rohita) which acted as
active signalling responders and played key role in
inducing innate immunity. Phylogenetic tree showed
divergence of TLR - genes among various species of fish
and animals. Analysis of TLR signaling pathway in
response to bacterial infection, yeast derivatives   and
TLR- ligands treatment showed that TLR-2, 3 and 5
signaling pathways are activated resulting in the induction
of innate immune cytokine IL-8 or Mx which may protect
fish against diseases. Cross-talk indicated between fish
TLR, avian virus and mammalian cytokines using an in-
vitro cell line model expressing the unique fish TLR-22 gene.

Dichelobacter nodosus serogroups and vaccine
against virulant footrot: Detected  single and multiple
serogroups of D. nodosus in 87% and 13% samples,
respectively,  in  J&K. Serogroup ‘B’ was detected in
94%, ‘E’ in 19% while ‘I’ was detected in 6% samples.
Serogroup ‘G’ was detected for the first time in one
sample. Seventy per cent samples harboured intA
virulence gene. Recorded 2 variants of fimA gene of
serogroup B, by PCR-RFLP. Sequencing also revealed
two variants of serogroup B (Acc No. GU362417,
GU797089); one novel variant of serogroup G (Acc. No
.GU997637), and another variant of serogroup E (Acc.
No. HM190159).

Confirmed the presence of footrot also in South
Indian states, and detected and isolated serogroups A, B,
C, E, F and I of D. nodosus in Andhra Pradesh. Serogroup
B was predominant in Andhra Pradesh and Tamil Nadu
states, and this serogroup was also isolated in Himachal
Pradesh.

Cloned, expressed and purified outer membrane
protein genes omp1D and omp1A and the protease genes
AprV2 and AprV5. Also identified another 5 immunogenic
OMPs of D. nodosus.

Vaccinated 657 sheep (533 infected and 124 healthy)
with serogroup B specific whole cell vaccine, which
showed good therapeutic response (98% recovery), and
prolonged protection of vaccinated animals for at least 5
months after the primary immunization.

In the field condition validation of vaccine in five
districts of Kashmir valley, the vaccine showed very good
therapeutic effect (97.5% recovery) as well as protective
immune response.  The vaccinated animals were
protected for at least 6 months after the booster.

Herbal acaricides to overcome the development
of resistance in ticks: Generated a lab selected diazinon
resistant tick line. Identified á-Asarone and rutin as active
component in Acorus calamus and NBA/13/B/2 extracts.
Standardized biochemical test and identified genetic

Differentiation of genotypes by using the
tetra-ARMS-PCR technique

Tetra-ARMS-PCR technique for genotyping of an
SNP in TLR8 of buffalo. 3 genotypes could be
differentiated with Tetra ARMS – PCR, which is also
economical as compared to the conventional PCR-RFLP.

Toll-like receptors in fish and modulating innate
immunity: Identified four TLR-genes (TLR-2, 9, 21 &
22) in Indian major carps, cloned (partially), sequenced
and submitted to GenBank. Studied variation in gene
expression of TLR-2, 3, 5 and 22 in response to 3 types
of pathogens (bacteria, viral mimicry, yeast derivative)
and TLR ligands. Completed cloning and sequencing of
two TLR-genes (TLR-20 & 21) and their 5’ amplification
by RACE in catfish (H. fossilis), and two organ specific
differential expression analysis of TLR-20 and 21 gene in
catfish following bacterial infection. Observed
phylogenetic divergence of two important TLR-genes
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marker for detection of OP resistant ticks. No sign of
resistance development shown even after ten generations
of R.(B.) microplus, IVRI strain exposed thirteen times to
NBA/13/B/2 extract (2%). Established five characterized
tick lines.

Sensor network for cattleyard management

Development of wireless sensor network for
animal management: Developed and deployed in cattle
yard a micro-climate control system consisting of a set of
ambient temperature and humidity measurement sensor
nodes and a misting system driven by another set of sensor
nodes commanded using a Tier 3 application running in
the central cattle yard office to (a) send temperature and
humidity readings at user defined intervals back to the it,
and (b) turn the misting fan and pump on or off depending
on the ambient temperature and humidity conditions.
Developed a behaviour monitoring system in tier-2

Milk and dairy production

Quantitative trait loci for buffalo milk: Validated
384 SNPs on 96 samples with a very high call rate of 98.5
per cent; generated over 40,000 SNPs and identified 4.10
Lakh SNPs for developing buffalo-specific genome wide
SNP chip. Growth parameters on over 7000 daughters of
select sires documented. Recorded somatic cell score of
buffaloes during initiation, mid and late lactation phase as
an indicator of preclinical mastitis.  Generated
microsatellite  data  on 45  markers distributed on 5
chromosomes on over 7400 daughters with confirmed
paternity, belonging to 12 sires. The parentage verification
kit developed with 15 Plex single PCR reaction has
success rate probability of 99.99973 per cent. The kit has
been validated for its efficacy in the field on more than
200 sire daughter pairs.

Online video recording
system

Remote control and data
collection through sensor nodes

On-line video samples of cattle yard for behaviour analysis

Liquid handling systemEMCCD System

New equipment installed at NDRI for safe handling and disposal of
microbes and hazardous chemicals

Size range of 15 markers and their labelling with different
fluorescent dyes

consisting of nodes for step detection and mount detection
and integrated it with the application in tier-1 to ease the
acquisition of data for analysis and necessary action.
Indigenously developed a sensor controlled fluid kiosk for
(a) automatic recognition of animal (b) recording its fluid
intake and (c) determining the time the animal spent in
fluid intake and centrally logging this information in the
database running in tier -3.

Biosensor and micro-techniques for detection of
contamination in milk: Established new facility for safe
handling and disposal of microbes and hazardous
chemicals.
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dairy pathogens and isolated and characterized their
inhibitory principal.

Nutraceuticals from milk and Indian herbs for
potential use in functional dairy foods: Identified two
well characterized potential strains of Lactobacilli for
bioactive peptide production. Optimized hydrolysis
conditions for proteolytic reactions. Characterized 18
strains of Kluyveromyces spp. with high
transgalactosylation potential. Standardized methods for
GOS production. Of the 5 Indian herbs evaluated in- vitro
for high CLA production, promising results obtained for
J. palak. Standardized quality control parameters for
identified herbs. Evaluated extracts of the 3 herbs selected
for incorporation into milk system.

Developed a spore inhibition based enzyme substrate
assay (SIB-ESA) and a high sensitivity miniaturized
immunoassay for AFM1 in milk; integration on chip is
underway. Developed, optimized and successfully tested
an on-line continues flow injection analysis-Enzyme
thermistor (FIA-ET) based biosensor with linear range 1-
200 mM, RSD % 0.96, detection limit 0.1 mM, and
response time-2 min, for detection of urea in adulterated
milk samples. This method is cost effective, reliable and
robust for monitoring of milk urea in dairy processing
plants. Also developed calibration graph for different fat
containing milk urea.

Detecting adulterants and mitigating dairy
pathogens: Developed online-urea detection system for
organized dairies, and DNA and RNA aptamers for
detection Salmonella typhi. Cloned, expressed and
purified hemorrhagic coli
pilli protein (HCP) present
on surface of Escherichia
coli O157 H7 pathogen.
Developed a colour based
method for detection of
detergent in milk.
Identified 5 antibacterial
molecules for mitigation
of gram negative food
pathogens,  through  high
throughput screening.
Characterized two
natural isolates of
microorganisms with
inhibitory potential
towards gram negative

Calibration curve for MPOx in milk samples
(Inset : linear range for MPOx with CL image)

Colour-based detection of
adulterant in milk

Isolation of genomic DNA from potential lactobacilli strains
for 16S r-RNA sequencing

Antioxidant  and  antimicrobial  peptides from  milk.
Assessed  and  sub-grouped  Lactobacilli  strains  (25)
for proteolytic activity as low (18-39 µg/ml), medium
(40-52 µg/ml) and high (56-86 µ g/ml) with
corresponding antioxidant activity as 8-12%, 14-20% and
22-28%. Selected and evaluated seven strains showing
high proteolytic and antioxidant activity (L. casei spp.
casei  (NCDC 17); L. delbrueckii spp. bulgaricus  (NCDC
08); L. fermentum (NCDC 141); L. paracasei spp.
paracasei (NCDC 63); L. acidophilus (NCDC 15);
L. rhamnosus (NCDC 24); L. helveticus (NCDC 288) for
extra cellular proteinase activity, with highest Cell
Envelope Proteinase (CEP) activity, corresponding to
L. helveticus  (NCDC 288) 446U/mg and  L. casei spp.
casei  (NCDC 17) 488 U/mg, respectively. Standardized
chromatographic protocols for separation of proteinases,
and assay system for various proteolytic enzymes; their
physicochemical characterization and mass finger
printing accomplished to evaluate the enzymes. Also
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standardized hydrolysis conditions of casein and
assessment of hydrolysate for antioxidant activity.

Rumen physiology and ecology

Rumen microbial diversity and impact of additives
on methanogenesis: Methanogen archaeal diversity in
the faeces of neelgai, gaur and chinkara and buffalo rumen
indicated predominance of Methanobacterium genus in
all four animals. Few novel sequences were  obtained
from neelgai, gaur and buffalo. In vivo feeding of nitrate
(20% of nitrogen requirement of the animals) along with
0.5ml/ kg BW live culture of NRBB 57 to the buffaloes
resulted in 20.77 per cent decrease in methane emission
without any adverse effect on feed digestibility. Feeding
of ajowain and cinnamon leaf oils @ 2g/d/h resulted in 21
and 23% reduction in methane emission in buffaloes
without any adverse effect on feed digestibility and
rumen fermentation. Feeding the isolates of fibre
degrading bacteria and sulphate reducing bacteria
(SRBBR 5) improved rumen fermentation.
Cinnamaldehyde (@ 2% of substrate), saponin-1 (@ 2-
3% of substrate) and catechin hydrate (@ 3% of
substrate) improved digestibility of wheat straw and
reduced methane production.

Modified rumen microbes for improved utilization
of crop residues: Isolated Bacteroides sp. and
Streptomyces sp. from gut of selected termite population,
and amplified and cloned avicelase gene in pET-100
expression vector. Cloned the genes from Phanerochaete
chrysosporium responsible for synthesis of avicelase,
cellobiohydrolase, manganese peroxidase and lignin
peroxidase into gateway entry vector and recombined into
the yeast shuttle vector, and assessed the expression of
recombinants.

Meat production
Goat having knocked down myostatin gene to

enhance meat production: Assessment of silencing
efficiency of four new Hush shRNA with mammalian
promoter system revealed 53% to 87% gene silencing in
two out of four (sh3  and  sh4). Standardized protocol for
embryo transfer using laproscopic minimum invasive
technique. Thirteen SCNT cloned goat embryos (32 cell
and morula) using reprogrammed fibroblast and cumulus
cell lines were transferred into four surrogates. Designed
seven best Sh- RNAs and completed cloning and
sequencing of three vectors (pSiren, Multi-shRNA,
pLKO). Developed fibroblast and myoblast cell lines for
subsequent transfection of sh-RNA constructs. Two cell
lines each for myoblast and fibroblast were fozen and
maintained. Optimized protocol for detection of the

immunoreactive MSTN using Western blotting.
Standardized volume and site of vector to be injected in
testis by x-ray analysis injected dye for optimizing sperm
mediated gene transfer.

Cloned and characterized promoter and complete
coding sequence of MSTN gene in seven goat beeds
(Black Bengal, Barbari, Osmanabadi, Zakharana,
Marwari, Sirohi, Ganagapari). In Indian goat breeds a 5
bps (TTTTA) sequence was absent at position 1068 to
1072, which was invariably present in between TATA box
and initiation codon of other species.

Designed over 10 anti myostatin shRNA constructs
against conserved region of MSTN and demonstrated its
knockdown effect in caprine fibroblast cell line. For stable
transfected cell line, optimized dose of the best construct
sh-1 by studying expression of MSTN and immune
response generated by the activation of OAS-1 gene. Four
shRNA were cloned into mammalian HUSH vector and
constructs showing higher GFP expression i.e. C and D
were screened for gene silencing. Sh1 constructs
demonstrated about 90 per cent silencing effect in caprine
fibroblast cell line and 16% increase in number of muscle
fibres.

In vitro MSTN mRNA percentage expression of 4 constructs in
transfected cells

In vivo MSTN mRNA percentage expression of sh1 construct
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Financial Management
3

Disbursement

Till March 2010, claims for W 197.35 crores was
made against the total expenditure of W 246.68 crore for
the FY 2009-10. During the period from 1.4.2010 to
31.12.2010, claims of W 251.38 crores against the total
expenditure of W 314.23 crores has been made out of which
claim of W 144.37 crores against the expenditure of
W 180.46 crores pertains to year 2009-10 and claim of
W 107.01 crores against the expenditure of W 133.77 crores
pertains to year 2010-11 (upto Dec., 2010). The
component wise details of budget and disbursement are
given in Table 3.1.

Budgetary allocation Vs Release Vs Expenditure/
Disbursement of 2010-11

The Annual Revised Estimate for 2010-11 is W 270

crores for 188 sub-projects of NAIP. The total amount
released to various implementing units upto 31st Dec., 2010
is W 260.50 crores out of which total disbursement received
from the World Bank for this period is W 103.53 crores
incurred during this financial year. The details of component
wise break up are given in Table 3.2.

The Cumulative expenditure under GEF is W 2.74
crores.

The details of the release, expenditure, percentage
utilization as cumulative and for the financial year (2010–
11) are given in Table 3.3. The overall cumulative utilization
is 72% ranging from 67 to 78% and the utilization for
the financial year 2010–11 is 51% ranging from 42 to
68%.

* The figure shows expenditure upto 31st December, 2010.
** Figure include R 6.94 crores released under GEF

(The expenditure incurred by various institutions under GEF from 1.4.2010 to 31.12.2010 is R 1.92 crores).

(R in crore)

Component Budget Release Expenditure Disbursement
(April-Dec., 2010-11) (April-Dec., 2010-11) (April-Dec., 2010-11)

      1 103.00 95.14 41.61 32.52

      2 48.00 43.80 29.62 22.53

      3 55.00 **55.16 23.23 18.09

      4 64.00 66.40 39.32 30.40

  TOTAL 270.00 260.50 *133.77 107.01

Table 3.2: Financial Management

Table 3.1: Details of sanctioned budget and disbursement by the World Bank

Component Total Budget Expenditure Cumulative Cumulative Cumulative
Sanctioned 2010-11 in  2010-11 till release till expenditure amount

Budget till Dec. Dec., 2010 March, 2011 till Dec.,2010 disbursed
by the Bank

1 427.18 103.00 41.61 176.12 117.75 94.20

2 241.38 48.00 29.62 178.35 125.71 100.57

3 298.68 55.00 23.23 192.96 134.28 107.42

4 306.08 64.00 39.32 235.44 183.18 146.55

Grand 1273.32 270.00 133.78 782.86 560.92 448.74
Total

(R in crores)

*Figure excludes the retroactive expenditure of R 1.19 crores.
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(R in crores)

Comp. Total Budget Release in Expenditure % Cumulative Cumulative Cumulative
Sanctioned 2010-11 2010-11 upto in  2010-11 Utilization release till expenditure %

Budget  Dec., 2010 till Dec., 2010 (2010-11) March, 2011 till Dec., 2010 Utilization

1 427.18 103.00 95.14 41.61 44 176.12 117.75 67

2 241.38 48.00 43.80 29.62 68 178.35 125.71 70

3 298.68 55.00 55.16 23.23 42 192.96 134.28 70

4 306.08 64.00 66.40 39.32 59 235.44 183.18 78

Grand 1273.32 270.00 260.50 133.78 51 782.86 560.92 72
Total

Table 3.3: Details of release, expenditure and utilization
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Procurement
4

As envisaged in the Project Implementation Plan
(PIP) of the National Agricultural Innovation Project, the
procurement of goods and services would be carried out
by the Consortia in the decentralized mode for the research
activities undertaken by them. However, for the PIU-NAIP,
procurement of goods and services will be carried out by
the Procurement Cell established in the PIU-NAIP under
the leadership of the Under Secretary (Procurement &
Administration). Services of M/s. RITES Ltd. have been
hired as the Procurement Consultants to provide technical
support to the Procurement Cell at the PIU-NAIP.

Procurement of Consultancy Services

i. The details of the contracts awarded by the PIU-NAIP
are given in Table 4.1.

ii. The consultancy contracts under the process of hiring are given in Table 4.2.

Sl. Name of the assignment Contract
No.

Awarded To Period Value (R in lakhs) Signed on

1. Project Management M/s. PwC Pvt. Ltd., December 2006- 70.15 20 December
for FMS and MIS New Delhi September 2010 2006

2. Monitoring & Evaluation M/s. Consulting Engineering May 2007 – 347.37+ST 29 May 2007
System Services (India) Pvt Ltd., June 2012

New Delhi

3. Consultants’ Services for M/s. ERNET India, March 2008 – 247.76 + ST 29 February 2008
Designing and Setting Up New Delhi March 2013
of  Secured intranet and
Centralized  Data Centre

4. Consultants’ Services of M/s. Ernst & Young Pvt. Ltd., Upto 207.00 16 February 2009
 Internal Auditor December 2012

5. Agency for Providing M/s. Eagle Security and October 2008 - 2.00/ 01 October 2008
Manpower Services Personal Services November 2010 month

6. Consultants’ Services of Mr. Niresh Kumar Initially for 0.40 + ST 01 April 2010
Chartered Accountant one year

7. Procurement Consultants M/s. RITES Ltd. July 2009 – 239.39 03 July 2009
for NAIP/ICAR June 2012

8. IT Team Three individuals April 2010 1.8/ month April 2010

Sl. No. Name of the assignment Estimated Contract Value (R/lakh) Status

1. Consultancy services for Knowledge 150 Evaluation of
Management Framework Technical Proposals

2. Consultancy for MIS/FMS 2500 Evaluation of
Technical Proposals

Procurement of Goods and Services

Procurement Plan

The updated Procurement Plan for the Years 2009-
12 has been submitted to the World Bank. Details of the
Procurement Plan vis-à-vis Year-wise Procurement
completed are given in Table 4.3.

Other Activities of the Procurement Cell

Monitoring & Supervision

Procurement to be under taken by various consortia
partners is monitored by the Procurement Cell. Proper
guidance is provided to the CPIs and Co-PIs for preparation
of ICB documents, getting  ‘no- objection’ from the World
Bank and issuance of ‘Duty Exemption Certificates’ by

Table 4.2: Hiring of consultancy contracts under process

Table 4.1: Contracts awarded by PIU-NAIP
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* Figures are upto 31st December, 2010 only

Year Goods Works Consultancy Total

Proc. Plan Completed Proc. Plan Completed Proc. Plan Completed Proc. Plan Completed

2007-08 27.8 13.40 4.2 0.37 1.1 0.83 33.1 14.60

2008-09 97.3 40.64 13.3 5.55 1.6 2.28 112.2 48.47

2009-10 148.2 126.20 17.7 9.78 2.5 3.29 168.4 139.27

2010-11 22.8 26.07 4.8 4.75 2.5 3.77 30.1 34.59

2011-12 10.3 - 0.1 - 26.0 * - 36.4 -

Total 306.4 - 40.1 - 33.7 - 380.2 236.93

(R in crores)

the Customs and Excise Department. Details of the tasks
performed by the Procurement Cell are given below:

Sl. No. Tasks Time line of performance

1. Monitoring of procurement to be under taken by various consortia partners As and when needed

2. Vetting of all ICB/NCB documents pertaining to various consortia partners before As and when needed
forwarding to the World Bank for granting no objection.

3. Response to the query raised by the project partners pertaining to the procurement. Quick

4. Updating the FAQs on procurement on the NAIP website Monthly

5. Sample visit to the consortia partners to supervise their procurement activities with At least once in a month.
 respect to the World Bank guidelines to avoid any chances of misprocurement.

6. Participation in the component workshops for discussion and interaction on As and when needed
procurement related matters with the consortia

Training & Capacity Building

Phase wise trainings conducted on procurement
related issues are detailed below:

Sl. No. Phase Locations Number of
participants

1. Phase – I 10 359

2. Phase – II 7 352

3. Phase – III 12 638

4. Phase–IV 2 34

Total 31 1383

Sl. No. Venue Date

1. CIAE, Bhopal 18 February 2011

2. NIANP, Bangalore 21 February 2011

3. NDRI, Karnal 28 February 2011

Grievance Redressal Mechanism
A Grievance Redressal Mechanism has been put in

place at the PIU-NAIP under the leadership of the National
Coordinator, Component 3.  At consortia level, the CPI/
CCPIs have been sensitized to handle any such issue
meticulously.  Guidelines in this regard have been issued
to the Heads of the Institutions implementing NAIP sub-
projects.

Procurement Review
Annual Post Procurement Review (APPR) has been

carried out by the World Bank appointed agency,
M/s. GPCL during May & June, 2010 at three locations
namely: Mumbai, Hyderabad and New Delhi. The report
was reviewed and the comments of PIU-NAIP were also
submitted to the World Bank. An advisory containing the
major findings of M/s. GPCL has also been issued to all
the sub-project Implementing Units to avoid the occurrence
of the mistakes. Second APPR was also conducted by
M/s. GPCL for the contract awarded for the period
01.07.2009 to 30.06.2010 at three locations namely:
Mumbai, Bangalore and New Delhi during January 2011.
The reports will be submitted to the World Bank.

Table 4.3: Procurement plan year-wise

Refresher training programmes were organized at the
following three places:

In addition to this, a special session is dedicated in
every workshops or consortia meeting for clarifying
procurement related issues raised by the consortium
partners.
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Mid –Term Mission during May 2010

Second Mid-Term Review and Implementation
Support Mission were conducted during May-June, 2010.

Updated Actions on the Findings of APPR & Ernst & Young
An advisory containing the major findings of Post

Procurement Review by M/s. GPCL and Internal Auditors’
report by the Internal Auditors of PIU-NAIP has been
issued to all the sub-project Implementing Units to avoid
the occurrence of  the mistakes.

Special Review of Delhi based consortia

A meeting was held at IARI New Delhi on 25
September, 2010 to review the progress of all Delhi based
consortia. A brief presentation on clarification on the
Procurement Issues being faced by consortia was made.

PIU ADMINISTRATION

Staff Management Including Contractual Staff

A regular staff of one Under Secretary, one Section
Officer and two Assistants are providing the logistics

and administrative support to the PIU-NAIP.  The total of
27 contractual staff including Office Assistants,
Stenographers, System Analyst and Messengers
are engaged for the project. Sixteen Research Associates
have been providing services at various levels to the PIU
staff.

Support to PIU-NAIP and Consortia

The following supports were provided by the staff:

� Logistic Support: Providing equipments, materials
and consumables, general hospitality, vehicle
arrangements, general upkeep and maintenance.

� Administrative: Services to the regular and
contractual staff including withdrawal of salaries, cash
and impressed requirements.

� Contractual Manpower: Manpower required at
various levels of different skills is hired.

RTI matters are always attended on priority basis as
and when they are received.

Top priority is accorded to the matter pertaining to
the Vigilance.
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Environmental and
Social Safeguard Management

5

Environmental and Social safeguard management in
NAIP are being addressed after following the detailed
guidelines provided in the Aid Memoire of the World Bank
Mission (3–7 December, 2007). The projects are providing
E&S framework in prescribed format. The environment
friendly technologies like agro-forestry, water harvesting,
organic farming etc. are being encouraged wherever
required and possible. In case of the interventions with
negative impacts such as excessive use of farm machines,
use of insecticides, pesticides etc., and methods to mitigate
their effects is recommended, planned and implemented.

Guidance were provided to project proponents during
annual workshops to take care of all potential safeguard
policies to be triggered in the project and the actions thereof,
care and attention to community level issues connected
with project interventions, clear-cut guideline for selecting
the target beneficiaries in the project and explaining the
needed awareness in defining spelling out and executing
the contractual arrangements so that transparency is
explicit in the process. In all handholding workshops for
project proposal preparation, helpdesk consultants were
involved specifically to address these critical issues.

E&S framework for all the approved proposals of
Component 2, 3 & 4 were prepared, revised in consultation
with the World Bank and kept in the NAIP website.

Environmental safeguards
Under component 2, waste disposal is major concern

for environmental pollution. This is properly addressed
through waste utilization and making value added products.
Some of the interventions having positive impact are use
of natural dye and ‘Eco-Holi’ powder, which has potential
to replace synthetic dye and colour, respectively.
Interventions on agro-forestry with a horizontal expansion
to 10,000 ha in Tamil Nadu will improve environment in
the region. Use of Coir pith is bio-degradable and
environment friendly.

The purpose of various sub-projects is to sustainably
improve the livelihood (component 3) without adversely
affecting environment existing in the target districts. The
screening of environmental issues has been done to enhance
positive impacts and minimize negative impacts through

appropriate mitigation measures. Some of the environment
friendly interventions are use of bio pesticides, promotion
of vermin-compost, training on use of IPM and INM.
These interventions will result in considerable replacement
of chemical fertilizers. A large number of water harvesting
structures have been constructed/renovated to conserve
water. Efforts have also been made to check soil erosion,
particularly in undulating and sloppy land.

Under Component 4 (BSR) in a few instances there
are negative triggers but adequate preventive measures
are being taken according to the well set bio-safety rules/
norms of the Govt. of India. Safe use and disposal of
chemicals is being ensured.

Social safeguards

Under the project interest of poor and disadvantaged
groups, indigenous people and other stake holders as
relevant to various components are being adequately
addressed. The sub-projects are also intervening for women
empowerment. The sub-projects under component 3 are
being implemented in 91 backward districts through 33
sub-projects. Many of the target areas have tribal dominated
population such as Dumka and Jamtara (Jharkhand) with
60.42%, Udaipur, Sirohi, Dungarpur and Banswara
(Rajasthan) with 77.25%, Jhabua (MP) with 85.7% Baster
and Kanker (Chattisgarh) with 78% and Garhchiroli and
Chandrapur (Maharashtra) with 45% etc.  Proposed
interventions are either through augmenting or making
adjustments in the livelihood system of the indigenous
people without causing any major changes in their way of
life. Planned efforts are being made to ensure that tribals
are included and derive full benefit from the projects
interventions.

While implementing various programme, participatory
approach through village and cluster level committees are
being encouraged. Post-project sustainability through
creation of sustainability fund is also being encouraged.
Social mobilization through activities like sharing
groundwater, community raising of nursery, tackle blue
bulls menace etc. CSAUAT, Kanpur and MAFSU, Nagpur
are making beneficiary farmers promise to stop use of
liquors before providing project support.
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Monitoring & Evaluation and
Impact  Assessment

6

Monitoring and Evaluation Activities

The M&E Consultants visited eighteen consortia under
component 2 and 3 to assist the consortia on M&E
activities. They prepared the Annual Progress Reports
(2009-10) of all the Components and the Second Mid Term
Review Report in coordination with the National
Coordinators, Director (Fin.) and US (Admin. & Proc.).
These reports have been published by DKMA.

The M&E Consultants participated in the Annual
workshop of Component 2 at Coimbatore and provided
hand-holding support in preparation of the results
framework and demonstration of the PMTS. They also
actively participated in the Annual workshop of Component
3 at Lucknow. Besides this, the M&E Consultants also
participated in the Seventh and Eighth Implementation
Support Missions of the World Bank and the NAIP National
Workshop in May, 2010.

The M&E Consultants organized a Workshop for the
CPIs and CoPIs (of the sub-projects approved in 2009–
10) of the Component 1 at NAARM, Hyderabad for
sensitizing on the M&E issues under the project. The PMTS
software was also demonstrated and interacted with the
CPIs to prepare the Results Framework and upload the
data in the on-line PMTS.

The M&E Consultants prepared the Comprehensive
Baseline Survey Reports for Components 2 and 3 and
Comprehensive M&E Report upto the visit of the 7th ISM
in May, 2010.

As directed in the Aid Memoire of Seventh ISM by
the World Bank, the M&E consultants prepared the score
card for the assessment of performance of the consortia
as a whole and also that of the individual partners which
was adopted after refinement. Case studies on four high
impact consortia (2 each for Component 2 and 3) were
prepared and revised as per suggestions received from the
World Bank. Accordingly, 14 Case Studies under
Component 2, and 7 case Studies under Component 3 were
submitted to the PIU. The M&E Consultants have also
prepared a note on “Lessons Learnt and Future Challenges”
based on the experiences gained during the consortia visits
and interaction with the consortia partners during the Annual
and M&E Workshops.

As directed in the Aid Memoire of Eighth ISM by the
World Bank, the M&E consultants prepared and refined

additional Performance Indicators in consultation with the
PIU-NAIP. A ‘Catalogue of All the Technologies and
Technical Innovations’ has been prepared which will be
updated regularly. Two Notes on : i) ‘Certification Process
and Guidelines for Documenting All the High Impact
Technologies and Technical Innovations’, and ii) ‘Criteria
for Scaling-up and an Approach for Determining Macro
Impact of a Technology or a Technical Innovation’ have
been developed.

Three Hand-holding PMTS Workshops were
organized for finalization of Results Framework and
uploading of the progress of the project in the on-line PMTS
software. Twenty-six consortia participated in the
workshops and completed the assignments.

Eighteen Non-satisfactory (NS) consortia were
reviewed at NDRI, Karnal on October 5, 2010. Two of
these consortia were upgraded to Satisfactory (S)
consortia. The remaining 16 consortia were reviewed
again at OUAT, Bhubaneswar on Jan 21-22, 2011. Out of
these sixteen consortia, six consortia got upgraded to
Moderately Satisfactory (MS) category of consortia,
leaving ten as NS consortia. These ten consortia are being
reviewed by Committees.

As first step to look into the strategies for improving
performance of 34 Moderately Satisfactory consortia, a
review was conducted on February 18-19, 2011 at
GBPUA&T, Pantnagar. Fifteen consortia were upgraded
to Satisfactory category of consortia leaving 19 consortia
as MS category. Thus there are 25 consortia of MS
category and 10 consortia of NS category.

The score card and performance indicators have been
received from CPIs to upgrade the information as on March
31, 2011 and are being evaluated.

Monitoring and Evaluation: Impact Assessment

Trends of the impact of the work done by the
consortia identified for intensive monitoring are briefly
presented below:

Consortia under Component-2

Creation of Demand for Millet Foods through PCS
Value Chain, NRC Sorghum, Hyderabad: Millets are
nutritious cereals and have been staple food for the Indians
since ages. However, due to recent shift in consumer
preferences, the millets are considered as food for poor
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people and the area under cultivation is decreasing every
year. Recent studies conducted by NIN, Hyderabad have
confirmed that these cereals are not only nutritious but
also provide health benefits particularly for people suffering
from diabetes and obesity. Thus there is a need to develop
delicious value added products keeping local/regional
consumers’ preferences in mind and popularize them
among masses including elite urban populace class.  This
will not only increase the area under millet cultivation
benefitting farmers but would also provide nutritional
security to masses.

The sub-project is designed to address issues to
enhance farm productivity, profitability, income and
employment of the dryland farmers, through technological
backstopping and integrated extension services. Apart
from this, nutritional evaluation of the sorghum processed
foods is done by NIN while ANGRAU is working on
product development and entrepreneurship development.

Of all the semi-processed sorghum foods five
products, namely: flakes, pasta, vermicelli, rava and
multigrain atta were identified to have market potential
based on consumer study. The consortium established a
demonstration unit of flaking machine at Borisawant village,
Parbhani district to empower farmers to have first hand
experience of the technology and see the benefits by
themselves. At the rated capacity of 100 kg/day, the cost
of flaking at the farmer-run flaking unit came out to be
R 22/kg. With up scaling to a rated capacity of 200 kg/
day, the estimated cost of flaking may reduce to R 17/kg.

The entrepreneurship development programmes were
conducted on production, processing and value addition
to many rural and urban social groups such as women
SHGs, rural entrepreneurs and small scale processors in
Parbhani, Adilabad and Nanded districts in PPP mode
involving DSR and M/s. ITC (ABD) Ltd. A farmers’ group
has been formed in Tadkalas village, Parbhani to undertake
value-addition business in sorghum.

Aggressive Awareness campaigns have been launched
in various formats targeting the different market segments
to create demand for sorghum based health foods in
organized retail food chains and public parks in Hyderabad
using an exhibition cum sale mobile van. For marketing
value added products developed in the sub-project,
the DSR, Hyderabad has registered a brand name
‘Eatrite’. Currently the supplies are made to the outlet of
NAFED in New Delhi and through a popular retail chain
“Heritage Fresh” based in Hyderabad, Bangalore and
Chennai.

At least five business formats are now available for
commercialization of sorghum products either on ‘Eat-

rite’ brand or under unbranded form marketed by farmers
themselves. Thus the farmers have benefited by intensive
cultivation and market assurance for their produce while
consumers are benefitted by the choice of sorghum
products available for ensuring their nutritional security.

The consortium organized a National Brainstorming
session on millets promotion in collaboration with the
Directorate of Millets Development, Jaipur and NIRD,
Hyderabad in November, 2010. Consequently, the
Government of India in its budget for the year 2011-12
allocated R 3000 million for the development of a large
scale value chain on millets in which the Directorate of
Sorghum Research, Hyderabad and the CPI of the sub-
project (Dr. B. Dayakar Rao) have been assigned the key
role in the implementation of the Project.

A Value Chain for Cotton Fibre, Seed and Stalk:
An innovation for Higher Economic Return to Farmers
and Allied Stake Holders, CIRCOT, Mumbai: The sub-
project has the following objectives: 1) to cultivate the
improved cotton genotypes in the adopted villages with
integrated production technology practices, 2) to reduce
contaminants in cotton by adopting appropriate on-farm
and off-farm management practices, 3) to label each cotton
bale with fiber attributes after ginning, 4) to prepare yarn,
fabrics and garments in a modern spinning mill and to
manufacture eco-friendly textiles in handloom sector by
employing CIRCOT developed technologies for bio-
scouring and natural dyes, 5) to enable additional income
to farmers and alternate raw material to industry by
establishing cotton plant by-products (like stalks, leaves,
rind of bolls etc.) supply chain to particle board industries/
briquetting, and 6) to demonstrate innovative scientific
processing of cotton seed for enhanced oil extraction and
value addition to its by-products.

Accordingly, the consortium has developed
technologies to bridge the missing links and to incorporate
innovations to add value in each unit operations of
the value chain; the salient features of which are given
below:

a. Farmers

� The best management practices for cotton crop
production carried out in Coimbatore, Nagpur and Sirsa
have shown that the project farmers could get 10-
15% higher yield  compared to other farmers in the
same area resulting in enhanced income of farmers
by 5-10% income (after offsetting slightly higher cost
of cultivation).

� In addition, clean cotton picking awareness along with
the required gears such as head cover, aprons,
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tarpaulin-based carry bags for kapas collection, etc.
have resulted in almost contamination free kapas. The
farmers were also educated on contamination free
storage of kapas and its subsequent transport to
ginneries. These innovations required an additional
expenditure of 5-10% but yielded into additional benefit
of 10-15% in terms of selling price of kapas.

b. Ginners and Traders

� In a batch of 1200 kg of lint, the contaminants were
hardly 3.5 g which could be easily traced and removed.
Less contamination in kapas and subsequently in lint
was welcomed by the trade and industry.

c. Bale Tagging with Fiber Attributes

� Each bale was segregated and tagged based on the
quality parameters like fineness/ micronaire. The
tagged bales were received well by the market and
commanded a premium of 2-5%.

d. Linter Removal from Ginned Seed

� After ginning, the cotton seeds have very small and
coarse fibers (called linters) which are about 6-8% of
the seed weight. These linters are pure cellulose having
good industrial value. By enzymatic treatment of ginned
seeds about 0.5-1% extra linters can be obtained during
delinting process.

e. Cotton Stalk Utilization

� Cotton stalk can be used for manufacturing particle
boards. MoU was signed with an entrepreneur for
supplying the chipped cotton stalk to particle board
manufacturing unit in Nanded. Similarly, one farmer
in Nagpur chipped the cotton stalk and supplied to the
Ginning Training Centre, Nagpur. It is hoped that this
activity may become popular among other farmers too.

� The other cotton plant by-products like leaves, rind
of bolls etc. (hitherto considered as waste) were
converted into briquettes which may find use in
cooking at household level or in operating gasifiers by
the industry.

However, all the technologies developed by the
consortium so far at best can be termed as lab technologies
and the economic benefits reported above are based on
preliminary demonstrations and experiments. Therefore,
all the above benefits need to be firmed up and widely
disseminated for commercial use to enhance the
productivity and profitability of all the stakeholders in the
cotton value chain.

Value Chain for Bio-ethanol Production from
Sweet Sorghum in Rainfed Areas through Collective

Action and Partnership, ICRISAT, Hyderabad: Sweet
sorghum [Sorghum bicolor (L.) Moench] is similar to grain
sorghum with a sugar-rich stalk (juice extracted from stalk
varies from 16-23% brix). While the sweet juice from
stalks can be used for ethanol production, the grain is
good for human consumption, and the bagasse after
extraction of juice from the stalks makes good livestock
feed.

The importance of the sub-project can be seen in the
light of the Government of India Fuel Policy according to
which 5% bio-ethanol needs to be blended with gasoline.
However, the major challenges with the sorghum stalk
are: identification of sweet sorghum varieties which not
only result in higher yield of grain and stalk but the stalk
should have high brix content and also optimization and
standardization of processing technology.

Accordingly, suitable cultivars of sweet sorghum were
identified. The technologies developed in the sub-project
are nearly at a stage for replication except some minor
innovations for increasing the crushing efficiency,
increasing juice recovery and syrup production with
reduced energy and also the government policy support.

The major impact of the other critical interventions
of the consortium at various stages of the value chain is
given below:

Setting up of Decentralized Crushing Unit (DCU):
The unit was set up at Ibrahimbad village on a pilot basis.
This intervention was better in comparison to the
centralized unit at the distillery site wherein delay in
transporting stalk to the unit resulted in loss of juice yield,
and hence the area of procurement of stalk would have to
be restricted to farmers close to the industry.

Modified the Crusher: Due to modified rollers suitable
for sorghum stalk,  the crushing efficiency of the crusher
increased from 26% (260 litres of juice from one ton of
stalk) to 35% (350 litres of juice from one ton of stalk)
turning  around in the economics of DCU operations.  For
prolonged storage, juice was converted into syrup.

Formation of Farmers Associations and Capacity
Building: The sweet sorghum growers were organized
into an association in the name and style of M/s. Adarsha
Jai Kisan MACS Ltd. (Regd. No. AMC/MDK/DCO/2010/
1765) which functions as a united entity for crop
cultivation, marketing and management of DCU, etc. Large
number of on-station and on-farm training programs were
conducted to train the farmers on sweet sorghum
cultivation, pest and disease management, mechanization,
weed management, seed production and operation and
maintenance of the DCU. The DCU was linked to
M/s. Rusni Distillery for supplying the syrup.
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Stalk Transportation Chain: For speedy supply of
harvested stalks to DCU (for higher juice recovery) a work
contract model between bullock cart owners and sweet
sorghum farmers in the DCU cluster of 5 to 6 villages
was evolved under which the bullock cart owners were
assigned the work of harvesting sweet sorghum, load the
stalks in bullock cart, and transport and unload stalks at
DCU at a fixed price. This reduced the time lag between
harvesting and transportation and with the result the stalks
reached DCU on the same day. It enhanced juice recovery
by 3% and also helped in crushing the sweet stalks without
backlogs.

Promotion of Alternate Uses of Bagasse: Thirty to
45% of the bagasse obtained in the DCU was used for
firing the chulas (stoves) for making the syrup whereas
the remaining 55% unused bagasse was sold for animal
feed.  Earlier studies on chemical composition and in vitro
organic matter digestibility with sweet sorghum bagasse
showed that the composition and in vitro parameters of
bagasse were close to the sorghum stover and thus it could
be a potential source of feed for livestock. Hence, sweet
sorghum bagasse and residual leaves were successfully
channeled into a fodder value chain by linking fodder traders
and the DCU. Initially fodder traders purchased bagasse
and residual leaves @ R 500/t. When the bagasse/residual
leaves were chopped after crushing stalks, fodder traders
paid R 1000/t. Selling bagasse for fodder can substantially
increase the overall income from a sweet sorghum value
chain while at the same time mitigating fodder scarcity in
sorghum-based crop-livestock systems in rainfed farming
system.

The technologies developed by the consortium have
demonstrated the production of ethanol from sweet
sorghum stalk. Economic feasibility, however, is highly
influenced by the price of the crude oil in the international
market. At the present prices (despite the recent increases
in the prices of crude oil), it is not yet economical to convert
syrup into bio-ethanol and sell the same at the prevailing
prices. The consortium is, therefore, working to further
reduce the cost of production of syrup by optimizing
production and processing technologies. The food and
pharma industries pay a very high price (R 180 compared
to R 10/kg by distillery) for the syrup but their requirement
is limited.

A Value chain in Major Seed Spices for Domestic
and Export Promotion, SDAU Banskantha, Gujarat:
For increasing the productivity and profitability of the
stakeholders in the value chain, the sub-project was
designed with the following objectives: 1) enhancement
of productivity, profitability and quality through Good

Agricultural Practices (GAP), 2) standardization of post
harvest handling, storage & processing technologies to
minimize post harvest losses, 3) quality maintenances and
confirmation to the standards with respect to ASTA, ESA
and ISO for use in quality testing, 4)  market intelligence
to the seed spices growers, traders, processors and
exporters, and 5) transfer of technology at farm and
industry level.

Accordingly, the sub-project has concentrated on
multiplication of hybrid seed of cumin and fennel,
development of implements like seed cum fertilizer drill,
thresher and mobile processing unit for higher productivity
and on-farm processing with better quality. Cryogenic
grinder is being tested at the Research Centre and would
be commercialized soon.

The major impacts of the interventions of the
consortium are summarized below:

The cumin and fennel farmers have been sowing their
crop by broadcasting the seeds in the field, applying the
fertilizers and pesticides also in the same manner. Weeding
is done manually. The most visible impact is sowing of
seed in straight line with the help of the seed cum fertilizer
drill developed by the consortium which has led to an
increase in yield of cumin by 19% and fennel by 23%.  In
terms of incremental benefits, it amounts to R 19,580/ha
for the cumin farmers and R 19,980/ha for the fennel
farmers. The concept of ‘seed villages’ was developed to
ensure the supply of quality seeds to the farmers. The
mobile seed processor was found to get the farmers an
additional price of R 4/kg due to proper cleaning and
grading of the produce.

The industry is direly looking for the cryogenic
grinding technology (grinding at low temperatures to
preserve aroma and oleoresins). It is expected that with
the commercialization of this technology, the spice trade
will be revolutionized considerably.

The yield improvements, cost savings, and higher price
realization need to be viewed in the light of 31,155 ha
under cumin and 42,833 ha under fennel crop in the state
of Gujarat alone. With the spread of innovations to larger
area, it will revolutionize the seed spice economy of
producing States of Gujarat and Rajasthan (producing 80%
of all seed spices in the country).

The innovations implemented by the consortium
prompted the Government of Gujarat to further strengthen
the value chain by giving subsidies for the purchase of
small equipments by the farmers, Farmers’ Clubs and
entrepreneurs (for custom hiring). A subsidy of 50% is
already available on drip irrigation.
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The Farmers’ Clubs and SHGs organized under the
sub-project and registered with the NABARD are
functioning well and have created corpus funds through
crediting some of the profits generated out of the sale
proceeds. These SHGs and Farmers’ Clubs would ensure
sustainability of the NAIP interventions and technologies
after NAIP funding.

A Value Chain on Potato and Potato Products,
CPRI Simla: There is a lot of fluctuation in the price of
potato which is highly dependant on the season and
location. Being a perishable crop, it should be processed
at the time of glut. For processing the availability of
processing grade potatoes in required quantity is a
prerequisite. The present value chain has been designed
to develop synergy among different stakeholders to develop
disease free potato seeds, commercialization of new
cultivars in the area of specialty potatoes and conversion
of non-marketable potatoes (presently 1.2 million t) and
potato wastes (25000 t) at industrial sites into dietary fibre
and animal feeds.

Achievements
The salient features of the achievements are given

below:

Development of diagnostic kits: Dipstick based kits
were developed for detection of PVX, PVS, PVM and
PVY viruses

Standardization of agro-technologies: Agro
techniques like soil media, crop geometry and nutritional
requirements were standardized for protected cultivation
of in vitro plantlets.

Seed production:
15,000 mini-tubers of 2
varieties and 4000 kg of
breeder’s seed of cv. Kufri
Frysona were produced and
supplied to chain partners.

Suitable variety for
French fry: Advanced
hybrid cv. Kufri Frysona,
India’s first specialized
variety for French fries also
suitable for long-term
storage of six months at
elevated temperature with
CIPC treatment, was found
suitable for French fry and
is under testing for adoption
by the industrial partner.

Damage in tubers during handling: An impact testing
device for assessing the damage caused to tubers during
handling has been developed.

Varieties under specialty potatoes: The following
varieties have been identified under specialty potatoes: anti-
oxidant rich potato–cv. Kufri Surya; baby potato–cv. Kufri
Himsona; and salad potato–cv. Kufri Pukhraj.

Development of planters: Developed two/three row
automatic and semi-automatic wide bed (132 cm) planters
for planting of potatoes under micro-irrigation system.

Packing and labeling of
specialty potato

Specialty potato loading, packing and labeling

Specialty potato marketing on retail outlets in NCR

Marketing strategy for specialty potatoes: The
packing bags containing 1 and 2 kg specialty potatoes
were made from the cost-effective packing material. A
label (containing nutritional facts and other relevant
information) was printed on the pack. These packs were
transported to the food chain stores in stacking bins to
avoid damage during handling. These potatoes were
marketed in retail outlets and super markets etc. in National
Capital Region and M/s. Mother Dairy Ltd., New Delhi
will market them soon in Delhi.

Potato waste utilization: Potato pulp based animal
feed pellets containing 35% barley, 20% maize, 15% potato
pulp, 20% mustard oilseed cake, 1% mineral mixture and
9% husk (on weight basis) were developed.

Extraction of dietary fibre: The process for extraction
of dietary fibre from potato peel was standardized. Dietary

     Control                    5%                   10%                    15%

Biscuits prepared with dietary fibre (potato peel)
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fibre fortified biscuits were made. Panel tests showed that
the biscuits made with 5% dietary fibre are acceptable to
the consumers.

Benefits of Farmers, Industry, research and training
institutes, other partners and stakeholders

Benefits to farmers

� Potato growers can make use of new market
opportunities by growing specialty potatoes. Additional
income may be generated by producing anti-oxidant
rich potatoes and French fry grade potatoes.

� Farmers can organize themselves into co-operative
societies and establish their own shops/stores for
marketing quality potato seeds, anti-oxidant rich
specialty potato and French fry variety Kufri Frysona.

Benefits to industry

� Since the demand for French fry is increasing, the
French fry grade potatoes (cv. Kufri Frysona) will be
available at lower price if cultivated under contract
farming system.

� Commercialization of the technology developed for
utilization of potato wastes like peels and unmarketable
potatoes for production of dietary fibre and animal
feed pellets.

Benefits to financial institutions

� New business opportunities for financing potato related
ventures. Scope for promoting industries in rural areas.

Benefits to research and training institutes

� Exposure for carrying out market oriented research.
� Opportunities for sponsored projects for research and

development
� Tissue culture technique for production of minitubers

opens the new vistas in seed science and technology.
� Building capacity of stakeholders.

Benefits to other stakeholders

� Food chain operators and traders will provide an
opportunity to the consumers to choose potatoes for
different purposes at reasonable price.

Impact on the ground

On demonstration farms, cultivation of potato varieties
propagated by the consortium yielded into an earning of
R 0.12 million/ha.

The animal feed plant with rated capacity of 18 t/
month indicated that an investment of R 1.021 million would
yield into an annual profit of R 0.484 million.

A Value Chain on Banana Pseudostem for Fibre
and Other Value Added Products, NAU, Navsari:
Banana pseudostem (stem left after plucking of bunch of
banana) has no use except that 33% farmers in Gujarat
either compost it or incorporate in soil after chopping.
Other farmers dispose them either on field bunds or in
nallas causing blockages and environmental pollution.
However, a lot of value added products may be obtained
from the pseudostems. Keeping this in mind the objectives
of the value chain are: 1) standardization of processes for
extracting textile grade fibres from pseudostem and prepare
home furnishings, 2) standardization of processes for pulp
and paper making from pseudostem, fibres and scutching
waste both at hand made and industrial levels, 3)
development of value added edible products from the
central core of the pseudostem, 4) enrichment of sap
obtained from pseudostem and conversion of  scutching
waste into vermicompost, and 5) development of market
linkage for pseudostem based products.

At present, most of the products like microcrystalline
cellulose (MCC), sap as mordant and edible products from
central core have been developed and standardized.  For
commercialization of candy made from the central core
of the pseudostem, a pilot scale plant is being established
at NAU, Navsari and the product will be marketed through
banana cooperatives. Fibre extraction technology,
vermicomposting and enrichment of sap as liquid fertilizer
have been extensively demonstrated and are being adopted
well by the farmers. In fact some of the farmers are selling
enriched sap and vermicompost. The following Table gives
the economic analysis of the value chain.

The beneficiaries of the sub-projects are primarily
the farmers, farm labourers, banana cooperatives/
federations, weavers, and textile and paper industries. The
total expected income is R 0.4265 million/ha out of which
the share of different stakeholders is as follows:
farmers (41%), weavers (25%), textile industry (19%),
paper industry (11%), and cottage industry and cooperatives
(4%).

Presently the efforts to disseminate the technology
have been concentrated in 4 districts of South Gujarat
and some pockets of middle Gujarat. Out of 24 raspador
machines procured, 21 machines are in operation on
farmers’ fields and about 12,000 kg fibre has been
extracted. Enquiries regarding fibre extraction and its
utilization for developing value added products have been
received from farmers of Maharashtra, Assam, Orissa,
Delhi and Madhya Pradesh. At Jalgaon, one training
programme was organized and one of the farmers has
procured the machine on his own.
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A Value Chain on Industrial Agroforestry in Tamil
Nadu, TNAU, Coimbatore : In the State of Tamil Nadu,
most prominent wood based industries are paper and
matches which according to the National Forest Policy of
1988 are required to become self-reliant in meeting the
raw material requirements for paper pulp and match sticks
by establishing direct linkages with the farmers. Some of
the key constraints in the present supply chain are –
demand of material is far more than the supply, quality of
raw material is highly variable among lots of wood

affecting production process standardization and quality
control, non availability of quality planting material in terms
of fast growing species, poor dissemination and adoption
of production, harvesting, post harvest and value addition
technologies, and unorganized supply chain and trade.
Accordingly, the main aim of the sub-project is to establish
lucrative industrial wood plantations with improved short
rotation clones/genotypes suitable for pulp and match
industry through contract farming.
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The following critical interventions have been tried
by the consortium:
� Promotion of clone based industrial wood plantation

increased productivity to 125 as against 80-100 t/ha
in conventional plantation.

� Adoption of quad-partite model contract tree farming
has helped to create strong linkages among various
stakeholders putting every body in a win-win situation.

� Adoption of clonal technology by the farmer based
user-groups has created decentralized CMCs thereby
increasing the availability of quality planting material
quite significantly and has created considerable
employment opportunities to the local people.

� Identification of alternate industrial wood species has
high impact in integrating indigenous and fast growing
pulp wood species in the agro forestry system.

� Value addition of underutilized/unutilized plantation
residues into briquettes has begun to promote rural
industries thereby help to augment the availability of
energy resources both for domestic and industrial uses.
For validating the key interventions in the field, pilot

demonstrations in 5 districts covering an area of 212 ha
were conducted. No agro-input except the seedlings
(quality planting material) were supplied free of cost to
the tree growers. Based on the success of the quad-partite
contract farming model, two industrial Consortium Partners
namely – M/s. TNPL and M/s. SPBL have undertaken
horizontal expansion programme (without any financial
assistance from the NAIP) in 16 districts of the state
covering more than 10,000 ha involving 3764 tree growers.
The sub-project provides need based technical guidance.
No agro-input including the seedlings are supplied free of
cost.

There is an excellent scope of mitigating the climate
change through carbon sequestration. The plantation
established by the sub-project has a potential of
sequestering 0.5 million t of carbon (equivalent to R 50
million @ R 100/t of carbon). The sub-project has sufficient
scope for not only generation of revenue from carbon
trading but also for improving the environment by
practicing CDM technologies.

The magnitude of impact of the sub-project is as
follows:

i)  If these interventions are expanded horizontally in
50,000 ha by the year 2020 (at an incremental rate of
5000 ha/yr), it will yield into production of pulp wood
of the order of 5 million t/yr which would be sufficient
to meet 75% of the pulp wood requirement of the
paper industry of the country.

ii) Such plantation programme will create an employment
opportunity of 15.5 million persondays (equivalent to
R 1550 million) for rural folks.

iii) The projected plantation establishment will have a
capacity of sequestering 2.5 million t of carbon
(equivalent to R 250 million).

iv) Also, there is a great scope for establishing biomass
based captive power generation plants at factory sites.
It is hoped that besides earning revenue, it may help in
improving the environment through CDM and by
increasing the area under land cover.

All the three private sector industrial partners are quite
satisfied with the output of the sub-project and are actively
participating and contributing. In fact, they have already
imbibed many interventions in their regular programmes.

A Value Chain in Natural Dyes, ANGRAU,
Hyderabad : The natural dye industry in AP suffers with
the following major constraints: 1) non-availability of
natural dyes in large quantities, 2) high price for natural
dye and its products, 3) lack of standardized procedures
for application of colour on textile and other surfaces, 4)
lack of spectrum of natural dye shades that have high
colour-fastness and difficulty in obtaining uniform shades,
5) poor reproducibility of natural dye shades through batch
wise matching the colour shades, and 6) lack of skilled
manpower and lack of awareness for value addition to
natural dyes.

The Consortium has been working on the following
interventions to overcome the constraints:

� Develop appropriate technologies to increase the
availability of natural dyes in powder form.

� Demonstrate and develop package of practices for
cultivation of sources for natural dyes by linking with
the farmers.

� Standardize natural dye shades on textiles.
� Development of technologies for value addition of

natural dyes.
� Development of quality parameters for natural dyes

and products.
� Transfer of technology to the artisans and weavers

by way of training and capacity building.
� Commercial production of value added natural dye

products.
� Development of linkages to improve the organizational

set up of natural dye industry and its trade.

ANGRAU, Hyderabad has developed technologies for
production and value addition processes for natural dyes
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which are being disseminated to the stakeholders through
demonstrations, skill development trainings (of 30-45 days
duration) and capacity building activities for the
stakeholders in decentralized mode. The activities have
been linked with the on-going Governmental developmental
programmes for facilitating effective network. During
demonstrations and training, the inputs are supplied free
of cost. Once commercial production starts, the input will
be supplied at no profit no loss basis. The products are
being marketed through the commercial sales centres of
the partners and also through ATIC of the AGRAU,
Hyderabad.  MoUs have been signed with other commercial
and corporate houses for the supply of raw material
under buy back arrangements and also for establishing
kiosks.

In total, 2592 dye shades from 8 sources to dye
cotton, silk and banana fibres have been developed. The
gray scale readings of colour fastness ranged from 3.5 to
5 which mean good to excellent fastness to sunlight,
crocking, perspiration and washing. The techno-economic
feasibility of these colours revealed that these colours are
not only eco-friendly but are 7 times cheaper than the
synthetic colours (concentrated). The powders developed
are constituent of natural dye powder and eco-friendly
base powder which will be patented.

During Ganesh Nimajjan festival, in Andhra Pradesh
millions (0.1 million in the city of Hyderabad alone) of
Ganesh idols painted with synthetic dyes are immersed in
water bodies causing pollution to the water. An attempt to
replace chemical dyes with natural dyes for application
on clay idols was made. In coordination with the AP
Pollution Control Board, the idol artisans and dyers were
trained in extraction and application of natural dyes. Large
audiences through mass-media were sensitized and the
school children were motivated to procure clay idol and
apply natural dye. Natural dyes are also used on other
surfaces like flower pots and dry flowers.

The sub-project demonstrated that by using natural
dyes, lot of source material is utilized from the trees and
plants which otherwise becomes waste. Plant materials
are renewable and the use of this material provides revenue
upto an extent of R 100-200 million/year. The by-products
are rich materials for production of organic manure and
briquettes.

It is estimated that 1000 persondays are required for
collection of raw material for natural dye extraction
(capacity of extraction plant: 62.4 t/year) and 1750 person-
days are required for dyers, weavers, creating an
employment opportunity of 2750 persondays/year which
will benefit SHGs particularly women.

In the sub-project three Natural Dye Production
Centres have been established wherein many women
members were benefited through employment and income
generation activities. Many of the interventions have already
been imbibed in the ongoing programmes of the partner,
associate partners and some other entrepreneurs.

A Value Chain on Biomass Based Decentralized
Power Generation for Agro Enterprises, CIAE, Bhopal:
Energy shortage remains the major constraint in the
development of agro industries and services in the rural
sector. The main aim of the sub-project is to utilize the
agricultural wastes accumulated in the villages to generate
uninterrupted power grid compatible electricity under
decentralized mode.

The following critical interventions have been
implemented in the sub-project:

� Mechanized collection of crop residues in the field
after harvesting was introduced. The recovery of straw
was 50-60%. The remaining 40-50% of the total
biomass was incorporated in the soil.

� Mechanized collection of soybean straw reduced the
labour requirements. One unit of tractor operated straw
baler could collect about 500 t of straw in one month
which was sufficient to operate a 100-kW power plant.

� The farmers sold the biomass @ R 1000/t to briquetting
units. The briquettes of crop residues replaced the
conventional fuel for gasifier and furnaces. The power
generation from crop residues has demonstrated gainful
utilization of surplus biomass hitherto burnt in the field
(causing environmental pollution) and generating
electricity to meet demand of agro entrepreneurs/
farmers etc.
Pilot demonstrations: Crop residues have been

collected in the project operational area, mechanization of
collection using tractor operated baler have been
introduced. The effect of mechanized collection of
biomass on labour intensity and cost are being studied.
The briquettes produced in the demonstration plant have
been supplied to the local industries using wood boiler
which are well accepted. Two pilot demonstration units
of biomass based power plants (each having a capacity of
50-kW) and one briquetting plant (having a capacity of
500 kg/hr) was established at Mana village (Raisen District)
to generate electricity from the locally available crop
residues and was demonstrated to the stakeholders.

Horizontal expansion: The densification of surplus
agro residue has attracted entrepreneurs, local industries
and farmers to a great extent. The farmers on their own
initiative have started supplying the surplus agro residues
at the plant site @ R 1000/t of agro residues. The briquettes
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from agro residue are sold @R 3000/t and @ R 4000/t
when delivered at the site of the power plant.

Technological achievements

� Models have been developed for collection of crop
residues from the fields and for their transportation.

� The technology for producing briquettes from agro
residues has been perfected. Presently, the briquettes
are made from sawdust.

� Gasification technology for electricity generation from
the briquettes made from agro residues developed.

� The technology for waste handling and management
has been developed to integrate with developed
technology for effective utilization of resources.

Benefits

Socio-economic benefits

� The establishment of 100-kW power plant at Mana
site would create employment opportunity of 5000
person-days/year (equivalent to R 0.5 million) to
landless labours, SHGs, farmers and entrepreneurs.
Besides this the neighbouring farmers are increasing
their incomes through supply of surplus agro residues
to the briquetting plants.

� The use of briquettes in industries will result in
reduction in deforestation.

Environmental benefits

The sub-project has excellent scope in reducing
environmental pollution and mitigating global warming as
presently the surplus biomass is burnt in the fields. Thus
the environment not only gets polluted but organic wastes
(which may increase carbon content in the soil) also get
lost. There is great potential of carbon credit if the biomass
based power plants are expanded horizontally.

Future projections

At present more than 70 million t of biomass is being
burnt in the field causing atmospheric pollution. The
catchment of 1200 ha area of soybean crop is sufficient
for operation of a 100-kW power plant. It is expected that
around 14,000 power plants of 100-kW capacity may be
operationalized under decentralized mode once the
technology is perfected for commercialization. This will
not only solve the problem of environmental pollution but
will also provide much needed energy to the rural sector.

A Value Chain on Flowers for Domestic and
Export Markets, TNAU, Coimbatore: Tamil Nadu is a
leading state in floriculture and the major flower crops
grown are: jasmine, marigold and carnation besides value

added products from dry flowers. To address the major
constraints being faced by the floriculture industry in Tamil
Nadu, the value chain has been designed with the following
objectives:1) optimize cost-effective production
technologies for potential flower crops of Tamil Nadu (e.g.
jasmine, marigold and carnation), 2) impart training to
growers and entrepreneurs on production, post production
and value addition technologies, and 3) facilitate market
linkage for an efficient supply chain in flowers for
domestic and export markets.

Critical interventions and their contributions

The following critical interventions were tried in the
sub-project:

i. Enhancement of xanthophylls content in marigold:
Precision production methods and application of bio-
stimulants (0.2% humic acid and 0.2% sea weed
extract) on 30 and 45 DAT have resulted in increase
in xanthophylls content from 1.44 to 1.62g/kg of
flowers.

ii. Development of an export packaging technology in
jasmine: A technology involving treatment of flowers
with 4% boric acid and packing in polypropylene bags
(60µ) which are in turn packed in CFB boxes has
enabled the export of flowers to US market apart from
Dubai market. The technology has been filed for patent
(Application No. 1370/CHE/2010).

iii. Development of precision production technology for
carnation: An improved fumigation method involving
application of Dazomet @30g/m2, management of
calyx splitting through foliar spray of 0.1% borax from
one month after planting at fortnight intervals and
standardization of eco-friendly plant protection
measures for thrips, spider mites and fusarium wilt
have helped in quality enhancement of carnation
flowers.

iv. Improved dry flower production technologies:
Standardization of improved drying techniques,
identification of new indigenous species for dry
flower making and development of new dry flower
products for export market has been made in the
project.

v. Technology dissemination: A total of 833 growers
and entrepreneurs have been trained on the various
improved technologies through 25 training
programmes.

Most of the production and processing technologies
developed by the consortium are newly developed ones
and are undergoing the testing and verification phase.
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Improved marketing strategies: Two Commodity
Groups have been formed for effective marketing of
jasmine without middle men. The information on price of
flowers is being disseminated regularly to growers through
mobile phones.

Economics of Marigold cultivation: With the
adoption of new production inputs in marigold, average
yield levels increased to the tune of 21.13% (from 17,750
to 21,500 kg/ha). Presently the technology is being
adopted in an area of 4,000 ha under contract farming
system. The farmers are realizing the increased income
of R 11,975/ha by using the NAIP technologies. By spending
an extra expenditure of R 2,100/ha towards specific inputs
developed through NAIP and harvesting cost, the farmer
has got an additional net income of R 11,975/ha.

Because of successful interventions, the growers are
able to cultivate 3 crops of marigold per year instead of
one. At the end of 2012, the area under marigold is expected
to increase to 6,000 ha. All the farmers will be advised to
follow the new packaging technology. Considering this,
the total production will be 0.129 million t (=6,000 ha x
21.5 t/ha) and the total revenue of R 580.5 million (=0.129
million t x R 4,500/t) will be generated by the marigold
farmers. It is expected that the selling price of flowers in
the year 2012 will be R 4500/t.

The area under jasmine increased from 10,000 ha (in
2008) to 11,700 ha (in 2010) and the productivity increased
from 8.00 (in 2008) to 8.54 t/ha (in 2010). Similar trends
were also found for marigold and carnation. The
production of dry flowers increased from 6,400 (in 2008)
to 8,000 t (in 2010).

A Biopesticide Mediated Value Chain for Clean
Vegetables, CSKHPKV, Palampur: Himachal Pradesh
is bestowed with a wide range of congenial agro-climatic
conditions, enabling hill farmers to grow high value
vegetable crops like garden peas, cauliflower and cabbage.
However, their production is jeopardized by the ravages
of a number of insect-pests and diseases. Among these
pests, diamondback moth, cabbage caterpillar, pod/head
borer, cut worms, aphids, powdery mildew, blight, wilt
and root rot diseases are of significance causing loss to
the extent of R 4000-5000 million annually. To combat the
menace of these pests, the farmers resort to frequent and
indiscriminate use of chemical pesticides, which has
resulted into vegetable with considerable pesticide residues.
Accordingly, the main aim of the sub-project is to develop
bio-pesticides which are effective in cultivating clean
vegetables having no pesticide residues.

Up scaling indigenous bio-pesticides formulations by
the consortium has helped to identify two potent botanical

formulations and bio-agents, respectively. For validating
the key interventions in the field, pilot demonstrations in
three districts viz. Kangra, Mandi and Kullu were
conducted. The Melia seedling was provided for the
sustainability of the project. Initially, twelve Trichogramma
entrepreneurs were established.

Based on the area under above stated pesticide free
vegetable crops was estimated to the extent of 4039 ha
with the largest share of Lahaul & Spiti district followed
by Kinnaur district. The average area under pesticide free
vegetables per head of grower in the state was found to
be 0.16 ha. Based on the value addition in all crops @
R 5903/ha through bio-pesticides use, the contribution at
state level was nearly R 23.8 million. Similarly, the estimates
made for area under other crops accounted for R 12.4
million. Employment generation through raising of Melia
nursery and soil health and human health improvement
being the intangible benefits were arrived at R 0.20 million
and R 9.8 million, respectively. In all the contribution of
bio-pesticides project has been estimated at R 46.3 million
in the State.

The potential impact of the sub-project in the larger
context is indicated below.

i) If the interventions of the consortium are expanded
horizontally in 4039 ha (garden peas, cabbage and
cauliflower) by the year 2020, it will result in the
contribution of approximately R 23.84 million additional
revenue to the growers.

ii) Similarly, if these interventions are expanded
horizontally in all vegetable crops in the State, the area
under other pesticide free vegetable will be expected
to be 2105 ha resulting in R12.43 million as an additional
revenue to the growers by 2020.

iii) Melia nursery and plantation programme will create
an employment opportunity of 10950 person-days
(equivalent to R 1.2 million) to the rural folks.

iv) Also there is a great scope for improving the health of
soils as well as human beings (intangible benefits)
which may be of the order of R 9.8 million.
A Value Chain on Murrel Production in Tamil

Nadu and Orissa, St. Xavier’s College, Tamil Nadu:
Murrel is an edible fish which is preferred over many other
fishes because of its low fat and fewer intra muscular
spines and medicinal qualities. However, their production
is limited and there is a need to mass produce murrel. The
main constraints in murrel production are: i) non-
availability of seeds, ii) poor survival of young ones, iii)
non-availability of feed, iv) lack of knowledge of fish
farmers on seed production, feed formulation and culture
techniques, v) Epizootic Ulcerative Syndrome (disease)
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of murrel, vi) poor growth, and viii) lack of familiarity of
value added products among consumers. Therefore, the
objectives of the sub-project are: 1) to popularize mass
production of murrel and 2) to develop value added
products and market them under a brand name.

In the sub-project, various technologies like seed
production and feed formulation have been developed and
adopted in the field of aquaculture. A total of 514 fish
farmers have been trained.  Among them, 26 fish farmers
have started murrel culture in an area of 60 ha of land. So
far, 2.5 t of murrel have been harvested from stakeholders’
farms under the guidance of consortium partners. The
partners also provided technological guidance for up-
scaling of murrel seeds as well as production of table size
murrel.

It is expected that the demonstration of income
generating opportunity from culture of murrel and its value
added products would help in expanding the area under
murrel culture. The women SHGs are being trained in
processing technology and in developing value added
products (e.g., pickle) and have been linked with
processing industries for marketing and financial
institutions like NFDB for financial support. Panchayats,
collectorate and corporation officials are interested in
popularizing murrel culture among fish farmers on lease
basis.

Culture of fish species like murrel is new to Indian
aquaculture industry. For any new fish species, complete
package of technology is possible only after 4-5 years.
However, the consortium is trying to fast track this
development. The seed production, feed and culture
aspects as well as production of value added products are
under standardization. The technologies developed are at
best lab technologies and their commercial viability is yet
to be ascertained.

A Value Chain on Production of Food-Grade
Nutraceuticals for Use as Antioxidants and Food
Colorants, IARI, New Delhi: Fruits and vegetables are
rich source of health-benefiting natural antioxidants and
food colorants such as vitamins, carotenoids,
anthocyanins, flavonoids and related polyphenolics. Such
constituents generally referred to as “nutraceuticals” (also
known as dietary supplements, functional foods, fusion
foods, designer foods, value added foods etc.). Besides
fruits and vegetables, some microalgae and non-food crops
are also recognized as a potential source of naturally
occurring antioxidants and food colorants. The sub-project
aims at developing protocols for efficient extraction,
processing, purification, analysis (quality control), and
formulation of food grade nutraceuticals and food colorants
from vegetables, fruits and non-food crops.

Critical Interventions

The following critical interventions were introduced
in the sub-project:

� Identification of nutraceutical rich varieties of black
carrot, tomato, chilli, stevia and their distribution among
the farmers

� Demonstration and training of farmers and other
stakeholders to create awareness about the
nutraceutical-rich fruits and vegetables and need for
their cultivation in large scale

� Development of technical know-how for production
of nutraceuticals and technical concentrates

� Value addition through innovations in post-harvest
technology and processing

� Development of analytical protocols for production
and quality control

Achievements
Identification of nutraceuticals rich vegetable

varieties: On the basis of field performance and
nutraceutical content, three promising varieties of tomato
(SPS 78180-1, AV-1 Red and VTG-106 Red) and chilli
(Arka Sweta, Bugama Mirch and GRSE) have been
selected for mass multiplication and distribution to the
farmers.

Horizontal expansion: Two industrial consortium
partners namely: M/s. Balaji Crop Care, Hyderabad and
M/s. Agri Food Parks Limited, Pune are taking measures
on their own (without financial assistance from the NAIP)
to take up large scale cultivation and processing of such
vegetables, fruits and other raw material. The technical
know-how developed in the sub-project will be patented
and made available for commercialization as per the ICAR/
NAIP guidelines on the subject.

Economic and financial analysis of the value chain:
The following Table illustrates the additional return due to
value addition of various raw materials:

Following assumptions have been made to calculate
the economic return:

� Economic benefits have been visualized on the
assumption that farmer shall use one ha of land for
cultivating each vegetable crops like tomato, black
carrot, chilli; and a non-food crop Stevia. For Spirulina
production, 0.1 ha has been taken as the standard area
in open ponds/bays.

� Nutraceutical concentrate production (in kg) has been
calculated @1% from tomato, black carrot,
pomegranate and jamun; 2% from chilli; 5% from
Stevia; and 10% from Spirulina.
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� The value of nutraceuticals/fusion food has been
calculated at a nominal price of R 1000/kg for tomato,
black carrot and chilli; R 2000/kg for pomegranate
and jamun, R 2500/kg for Stevia concentrate and
R 4000/kg for Spirulina.

A Value Chain on Ginger and Ginger Products,
OUA&T, Bhubaneshwar: Ginger produced in Orissa
contributes around 6 to 6.5% of the total production of
ginger of the country occupying second largest area under
ginger with productivity of 2 t/ha compared to 5 t/ha of

Technical know-how development

Sl. No. Technical know-how

A. Nutraceuticals and nutraceutical concentrates

1. Technical know-how for production of lycopene concentrate from fresh tomato

2. Process for the extraction and purification of anthocyanin concentrate from jamun fruit pulp

3. Technical know-how for the production of anthocyanin concentrate from black carrot

4. Viscozyme-assisted extraction of black carrot  juice for increased yield

5. Know-how for the production of stevioside/ rebaudioside concentrate from Stevia rebaudiana leaves

6. Lycopene and anthocyanin enriched nutraceuticals formulations using dextrose and dextrin

7. Know how for preparation of phycobillin concentrate from  micro-algal biomass from the blue green algae Spirulina

B. Innovative fusion products (oleoresins, beverages, fusion foods etc.) from vegetables and fruits for commercial use

1. Production of anthocyanin-enriched aonla flakes

2. Production of anthocyanin-enriched mango beverages

Improvised QC and analytical protocols for analysis and quantification of nutraceuticals in technical materials, sports
bars and fusion foods

1. Development of analytical protocol for the analysis of lycopene and carotenes in vegetable and fruit concentrates

2. Development of analytical protocol for the analysis of anthocyanins and other polyphenolics from vegetables and fruits

3. Development of analytical protocol for the analysis of capsaicinoids and capsanthins in chilli

4. Development of analytical protocol for the analysis of steviol glycosides (sugar-free sweeteners) in extracts, concentrates
and technical materials

 * Vegetables @ R 5/kg; Fruits @ R 20/kg.; Stevia @ R 50/kg;  Spirulina @ R 200/kg

Expected economic return from nutraceutical (antioxidants and food colorants) productions from vegetables, fruits, stevia
and microalgae



111
NAIP ANNUAL REPORT 2010–11

MONITORING & EVALUATION AND IMPACT ASSESSMENT

the National average. A large tract in the tribal districts of
Orissa i.e., Koraput, Kandhamal, and Kalahandi account
for more than 60% of the total ginger area in the state.
Some of the major constraints in ginger cultivation and
value addition are biotic and abiotic stresses genetic erosion,
poor quality planting material, post-harvest losses, lack of
efficient value chain, and lack of market support.
Accordingly, the sub-project has the following specific
objectives: 1)  augmentation in production of suitable ginger
varieties (for value addition) in clusters with improved
package of practices, 2)  improvement in post harvest
technology of ginger to minimise post harvest losses and
develop value added products, 3) improvement in value
chain of ginger for improved economic returns to the
growers through remunerative marketing of branded and
certified ginger and ginger based products, and 4)
establishment/linking producer’s company/organisations
for better market access and enhanced bargaining power
of the producers.

The consortium partners have undertaken technology
development for production enhancement, disease control
and development of ginger based products. The technology
transfer is being done through trainings and handholding
support to the farmers either individually or in groups.

Prior to the NAIP intervention, the farmers of the
project area were using the traditional varieties with low
productivity (around 5 t/ha). After the intervention of the
project, elite planting materials like Suprabha (with fresh
mean yield capacity of 16.6 t/ha with a maturity period of
229 days) is being distributed among the farmers for
planting. This variety has 20.5% dry recovery rate, crude
fibre content of 4.4%, oleoresin content of 8.9% and
essential oil content of 1.9%. The farmers were selected
on the basis of their interest in ginger cultivation and the
socio- economic status. In the project area 200 farmers
have been supported with 50 kg of quality planting materials
per head and trained with advance technology for
ginger production, post harvest management and market
linkages.

Cultivation of one ha of ginger generates 575
persondays (equivalent to R 57,500/ha @R 100/personday).
It is expected that through subsequent horizontal expansion
at least 600 farmers (300 at each site) will take up ginger
cultivation following NAIP propagated technologies. If
each family goes for ginger cultivation in 0.2 ha of land
then the total persondays created will be 0.069 million/
year (equivalent to R 6.9 million/year). Apart from this,
the processing centres will generate an employment
opportunities for at least 40 people @150 personday/year.

With the help of two Primary Processing Societies

established in the sub-projects, the farmers are being
trained. It is estimated that it will create 0.1 million
persondays (equivalent to R 10 million) of work to the
rural folks particularly the tribal farmers and SHGs.

The present estimate is based upon the feedback
received from 25 farmers. The farmers have sold their
ginger in the local market @ R 40-60/kg. At this rate of
return, the total income from one ha of land was found to
be R 0.345 million. The average cost of cultivation of the
ginger is R 0.13 million/ha. Hence, the net profit from one
ha of land is R 0.215 million.

A Value Chain on Castor and its Industrial
Products, SDAU, SK Nagar, Banskantha: Castor
(Ricinus communis L.) is a non edible oil seed crop having
high industrial importance due to presence of unique fatty
acid, ricinoleic acid. Gujarat state holds the first ranks
with regards to area (47%), production (71%) and
productivity (1.84 t/ha) followed by Rajasthan and Andhra
Pradesh. The SDAU, SK Nagar has developed wilt resistant
high yielding hybrid variety of castor (GCH 7). The main
aim of the sub-project is to popularize this variety with
the agro-techniques among farmers and develop higher
generation castor based oil derivatives with the participation
of two industrial partners and IICT, Hyderabad (a CSIR
Institute).

The major impact of the consortium activities is visible
in the improvement of productivity and incomes of castor
farmers. About 148 farmers were selected to demonstrate
the response of newly released wilt resistant and high
yielding hybrid GCH 7 in five selected villages in Patan,
Banaskantha and Mehsana districts. The results indicated
that the magnitude of increase in seed yield under GCH 7
varied from 17.5 to 33.9% in different villages over local
hybrids/varieties. On an average GCH 7 produced 23.2%
higher seed yield and 31% higher net returns over local
ones.

Farmers were advised to use sulphur. About 281
farmers were selected to demonstrate the response of
sulphur on castor in five selected villages. The results
indicated that the magnitude of increase in seed yield with
sulphur application varied from 16.2 to 27.4% over control.
On an average application of sulphur recorded 21.1%
higher seed yield and 27.9% higher net returns over control
field.

The benefits to farmers by adoption of NAIP package
of practice for castor cultivation can be summed up as
follows:

i) With adoption of high yielding variety (GCH 7) average
yield level (both under irrigated and rainfed conditions)
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showed an increase in production to the tune of 23%
(from 2152 to 2636 kg/ha). At present in Gujarat state,
0.428 million ha is under castor cultivation. Assuming
that about 75% farmers will adopt GCH 7 variety, a
total of 0.115 million t of production of castor will be
increased. Farmers will be benefited to the extent of
about R 4600 million.

ii) If the farmers apply sulphur @ 25 kg/ha along with
adoption of GCH 7 variety, there will be further
increase of about 21% in production (from 2636 to
3075 kg/ha). Considering the adoption rate in 75% of
area, about 0.177 million t more production and R 7070
million more income will be generated by farmers of
Gujarat.
The private sector partners in collaboration with IICT

Hyderabad have reported some positive indications in
developing higher generation castor oil derivatives but any
major breakthrough is yet to come.

Export Oriented Marine Value Chain for Farmed
Seafood Production Using Cobia (Rachycentron
canadum) through Rural Entrepreneurship, FC&RI,
TANUVAS Chennai: Cobia farming is becoming very
popular among fish farmers because of its fast growth
(4-6 kg in 10-12 months) and export potential due to its
white meat with excellent taste, texture and flavor. Because
this species is comparatively new in India, the value chain
has been designed with the following objectives: 1)
standardization of breeding protocol to produce quality
seeds under controlled conditions, 2) developing
appropriate farming methods for fish production in
raceways, marine floating cages and coastal ponds, 3)
developing “ready to cook” and “ready to eat” cobia
products and evaluating the marketing strategies for fresh
and value added-processed fish products, and 4)
dissemination of technologies on cobia seed production,
farming and processed fish products for rural
entrepreneurs.

With the expertise available in other species with the
consortium partners, interventions were made to accelerate
the maturation and spawning, and one time success has
been achieved in the brood stock held in the open sea
cage within minimum project period of 1 year 3 months
(this itself is a major achievement).

The beneficiaries are primarily farmers, fishermen and
entrepreneurs. The production aspect of the project is under
standardization. The estimated benefits to fishermen and
SHGs of women from cage culture at the completion of
the sub-project would be as follows:

The economics of one ha pond (culture of cobia in
ponds) is estimated at the net profit of R 1.395 million.

Beneficiaries Numbers Gross income Total gross
per fisherman/ income
year generated

from

Fisher folk and 100 R 35,000 per R 35.0
farmers crop in 10 months million

per  farmer/fisher
folk

Women SHGs 20 units R 0.6
and processors million

From the production of 10 kg fish noodles, R 370/day
income can be obtained and it will also provide job for
two people.

These figures are based on experimental data and need
to be confirmed in the commercial situations. Two
processing units namely: M/s. Britto Processing Plants,
Tuticorin and M/s. DSF Processing Plant, Tuticorin have
already marketed canned products and hot filled chilled
fish curry (cobia with other fishes) and have started earning
R 36,000-40,000/year as an additional income.

Consortium expects that through NAIP project, Cobia
production will increase to 5000 t by the year 2011-12
which may be valued at R 1000 million. Moreover, high
valued products like fillets would increase the value of
fresh cobia by 30-50% creating employment opportunities
to enterprising youth and alternative livelihood for
fishermen.

However, the technologies of culture of cobia,
hatcheries, and value added products developed in NAIP
are only on lab scale.

Consortia under Component-3

Sustainable Rural Livelihoods through Enhanced
Farming System Productivity and Efficient Support
Systems in Rainfed Areas, CRIDA, Hyderabad: The
sub-project has the following specific objectives: a) to
improve the livelihoods of the rural poor through efficient
management of natural resources and increased
productivity, profitability and diversity of the farming
system, b) to facilitate agro processing, value addition and
market linkages for enhanced on-farm and off-farm income
and employment generation, c) capacity building and skill
development of primary and secondary stakeholders
through knowledge sharing, collective action and use of
modern ICTs, and d) to build a policy framework,
institutional mechanisms and support systems for scaling
up of the successful approaches.

The consortium has adopted the following strategies
in pursuance of its objectives:
� Efficient rainwater harvesting and recycling by building
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local capacity. Accordingly, in each cluster locally
relevant methods of rainwater harvesting and reuse
have been promoted.

� Increasing water productivity thereby enhancing
cropping intensity for enhancing profitability.

� Choice of better crops and varieties coupled with good
agronomic practices for improving productivity levels
(a notable intervention was village seed production
castor hybrid DCH-519).

� Crop and livestock insurance tools to mitigate risk
associated with rainfed agriculture.

� Promotion of small ruminants for income enhancement
among the landless households.

Following benefits were derived by various
stakeholders in the consortium:

� Farmers: increased productivity and higher profitability;
better resource utilization; multiple sources of income
and improved livelihood.

� Industry: better quality product and organized supply
chain.

� Research and training institutes: feedback to research
system in terms of technology refinement; better
models of technology diffusion and up-scaling; farmers
as resource persons for training and exposure visits.

As a part of sustainability effort, the consortium took
initiative to strengthen the existing grassroots institutions
and the new ones formed based on the need. Further,
User Groups were encouraged around specific activities
such as Mango Producers Association in Nalgonda,
Lavunipatta Users Group for sharing groundwater in
Rangareddy. Besides this, the households were encouraged
to contribute their share towards meeting the cost of new
interventions. Initially, as little as 25% of the cost of the
intervention was recovered and gradually it was increased
to 75%.  In the final year of the project, it is expected that
the entire cost of crop based interventions will be borne
by the participating households. The contribution thus
collected is being managed by the elected representatives
of the Farmers Groups. Part of the sustainability fund is
also being put to use as revolving fund to spread
interventions horizontally.

Investment intensive interventions like building
rainwater harvesting structures are largely supported by
the NAIP funds. However, participants’ contribution is
ensured in the form of labour or material. Further, the
households which benefit from such structures are formed
into User Groups and an agreement is facilitated to pay
for the services like water for irrigation or improved
groundwater table.

Farming Systems for Livelihood Security of Small
and Marginal Farmers in Disadvantaged Districts of
Tamil Nadu, Annamalai University, Annamalai: The
sub-project is being implemented in four backward districts
of Tamil Nadu covering 12 clusters, 36 villages (3 villages
from each cluster), and 1,200 ha and 2400 households.
Three of these districts namely Nagapatnam, Cuddalore
and Villupuram are coastal districts whereas
Thiruvannamalai is an adjoining district. These districts
have 72% small and marginal farmers with average size
of holding of 0.91 ha and are characterized by natural
calamities, vagaries of monsoon and intensive mono culture
of rice with improper crop management. The average
annual income of households has been recorded around
R 27,583 (maximum being R 31,882 in wetland clusters
and minimum R 20,526 in costal clusters).

The sub-project has been conceptualized with the
following objectives: 1) up scaling farming system models
through on-farm research for adoption under wetland,
upland and shore farming conditions in disadvantaged
districts of Tamil Nadu, 2) productivity enhancement in
predominant crops of these districts through appropriate
technologies addressing the IPM, IPNM and
mechanization and crop management aspects, 3) human
resource and skill development for processing and value
addition in the farm produces and imparting training on
related aspects, 4) restoring the pristine status of water
resources in these districts through integrated bio-control
of aquatic weeds and conserving soil health through
optimized agro input use.

The salient achievements of the consortium are given
below:

Integrated rice-fish-poultry farming: For wetland
clusters, keeping rice as focal commodity, the following
interventions were tried:

Fish poly culture with Catla, Roghu, Mrigal, Common
Carp and Grass Carp in equal proportions of a stocking
density of 2,000 fingerlings/ha is taken up in trenches
running along the borders of the rice fields (occupying
10% of the rice area). Broiler birds @ 1 bird/10 m2 of rice
area, are housed in cages (that could accommodate a
maximum of 20 birds) which are installed in the fields
lifting the cages above the crop canopy. The bottom of
the cages are made in such a manner so that the broiler
wastes gets dropped in the rice field allowing it to get
dissolved and  serve both as manure to the field as well as
feed for the fishes. The fishes could swim in the rice field
and feed on the pests and weeds. Due to intervention of
INM and IPM for productivity enhancement in rice,
processing and value addition for enhancing returns from
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rice, optimized agro input use for sustainability, aquatic
weed management and enhanced water use efficiency,
the positive impacts are:

a) Enhancement in household income as recorded by 32%
in Villupuram, 25% in Cuddalore and 21% in
Nagapattinam districts,

b) Economic and eco-friendly availability of organic
manure to the paddy fields,

c) Reduction in weed biomass by 7% to 29.5% in all the
districts,

d) Employment generation due to enhanced on-farm
activities,

e) Reduction in pest infestation due to integration of fish
culture and poultry component as they feed on egg
mass, larvae and alternate weed hosts of pests, and

f) Rice- fish-poultry farming resulted in an enhanced
income of R 8,267 from 200 m2 area.
Integrated goat-vegetable-millet farming: For up-

land clusters, although the crops remained as an important
component but this included a diversified approach
including vegetables, millets and floriculture etc. The goat
rearing and breeding have been taken up as another prime
component of the intervention. Goat rearing along with
crops has been taken to mitigate the crop failure due to
drought, sustainable weed management and marginal return
from the crop. INM and IPM practices are used to enhance
the crop productivity. Primary processing and value
addition in the crops has been done to mitigate the market
glut and to enhance returns. Mushroom culture and
vermicomposting as an intervention has been taken to
enhance the livelihood of landless labourers.

The introduction of goat along with crops has resulted
in enhancement of income of R 1,610 per goat. The
percentage enhancement in income is 11%, 12% and 15%

in Nagapattinam, Cuddalore and Villupuram districts,
respectively.

Projections of benefits at the time of closure of
project and by the year 2020: Based on the interventions
already given in the sub-project and continued in the same
manner in future, the enhancement in income has been
extrapolated at the end of the project (2012) and at the
year 2020. It is expected that there will be 40 to 64%
enhancement in the income at the time of closing of the
project and 95 to 145% at the end of 2020.

Returns are computed considering the net profit from
integrated farming system unit installed in 5 cents of each
farmer’s holding (for 400 farmers) and net profit from
his total land holding over which other interventions are
implemented for wetland clusters. Similarly, for upland
cluster, the returns include net return from goats given to
them in addition to their normal return from land holding
(for 500 farmers), besides the return from 300 farmers
of coastal cluster and 1200 landless labourers.

Efforts for Sustainability: For ensuring continuance
of the project implementation and technical interventions
such as integrated farming system models, the participating
development partners have been organized into Commodity
Interest Groups, with the involvement of local
administrative personnel. Seventy two groups have been
formed in all the four districts. These groups would ensure
maintenance of the IFS infrastructure such as poultry
cages in the rice fields of development partners and
continued activities. These groups would also ensure the
timely supply of inputs to them as well as resolution of
any localized problems. Sustainability fund has been
collected from the financial contribution of the development
partners for the inputs required (second and third
generation broilers in a rice crop). The value of these inputs

Cluster type Closure of project Year 2020

Increase in % increase Coverage Increase % increase Coverage of
net return/ in livelihood of farmers/ in net return in  livelihood farmers/
individual (R) labourers (R ) labourers

Wetland clusters 20,000 64 4,000 HHs 45,000 145 20,000 HHs

Upland clusters 12,000 40 28,000 95

Project Cost and return from the sub-project

Year Investment Operating Total Cost No. of Area Total Return
(R) Cost (R) (R) Development Covered (R)

partners Covered (ha)

2008-09 1,08,65,000 1,92,55,000 3,01,20,000 1200 HHs 1058 2,99,08,968

2009-10 - 1,05,40,000 1,05,40,000 2400 HHs 1058 3,54,01,374
(including landless labouers)

Total 1,08,65,000 2,97,95,000 4,06,60,000 2400 1058 6,53,10,342
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procured from sustainability fund is R 1.3 million. The
fund is maintained by the Commodity Interest Groups
concerned and used in the operation of farming system
models.

Livelihood Promotion through Integrated
Farming System in Assam, AAU, Jorhat: The sub-
project is being implemented in three most disadvantaged
districts of Assam namely- Lakhimpur, Kokrajhar, and
Karbi Anglong which are basically remote, deprived of
proper road communications and other developmental
initiatives. All the three districts are predominantly
populated by Scheduled Tribes (ST), Scheduled Castes
(SC), Other Backward Classes (OBC) and Adibasis. The
sub-project has three objectives, namely: 1) to improve
productivity through introduction of agro-ecologically
appropriate technological interventions, 2) to protect natural
resource base and environment through introduction of
IFS, and 3) to establish entrepreneurship, credit and market
linkages for profitability and sustainability.

High Pay-off Interventions: The sub-project has
identified the following high pay-off interventions:

Poultry: Poultry birds (Vanaraja and Giriraj breeds)
have created interest among the farmers due to their good
quality eggs and attaining significant weight within a short
period. Apart from that these birds have scavenging nature
(and they are suitable for backyard rearing) therefore,
farmers need to put minimum effort to feed these birds.

HYV Rice: Farmers in the sub-project area have
shown interest in Sali rice (Var.: Ranjit) due to higher
productivity.

Vegetables: The vegetable growers are cultivating
vegetables on their marginal lands for higher income and
for nutritional security of their households.

Fish: Fish being an important component in all the
modules has drawn interest among beneficiaries due to
involvement of less management practice, its popularity
in the region and additional source of income.

Impact of consortium activities on the ground: The
consortium activities have begun to show very visible
improvements on the beneficiary households. The yield
improvements of existing and new crop/activities as
summarized in the following table:

To facilitate smooth implementation of the integrated
farming system modules for secured nutrition, farm
mechanization, farm hygiene, environment, agricultural
biodiversity, water sharing, livelihood and knowledge
empowerment, three Community Resource Centres
(CRCs), one in each district, were established at the
Krishi Vigyan Kendras of the districts. The CRCs are

basically providing knowledge to farmers and support
services for promotion of their enterprise and secured
livelihood.

The sub-project has demonstrated several avenues
of livelihood security to the tribal population in the selected
districts. The households who are not the direct
beneficiaries also have begun to learn and adopt the new
technologies demonstrated by the consortium. Most
important impact of the consortium has been formation
of 350 SHGs and working through them. This will also
ensure the sustainability of innovations introduced. Some
SHGs have also started to create a sustainability fund but
the size of such funds is very small.

Technologies/Interventions Baseline Performance
Value

Module-I: Rice-fish-vegetable

A.  Area coverage under rice- 0 160
      fish-vegetable farming (ha)

B. Yield of rice (t/ha) 2.97 4.60

C. Yield of fish (t/ha) 0 1.50

D. Yield of vegetable (t/ha) 12.14

i. French bean (t/ha) - 4.50

ii. Chili (t/ha) - 2.60

iii. Knolkhol (t/ha) - 3.50

Module-II: Livestock-fish-vegetable

A. Area coverage of livestock - 0 65.25
     fish-vegetable farming (ha)

B. Production of piglet (no.) 0 50

C. Production of poultry eggs (no. 23 39
     of eggs per bird in 100 days)

D. Productivity of poultry 1.30 2.70
     (meat in kg/bird)

E. Production of fish (t/ha) - 2.60

F. Vegetables (t/ha) 12.14

i. Cabbage (t/ha) - 2.65

ii. Okra (t/ha) - 3.45

Module-III: Community fish Farming and vegetable
cultivation

A. Area under community fish- 0 12
     vegetable farming (ha)

B. Fish (t/ha) -     1st harvest
is not yet

 done

C. Vegetables (t/ha) - Production
not yet

achieved

Performance of Technologies vis-à-vis Indicators to
Measure Success
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Integrated Project for Research on Development
Process and Sustainability of Livelihood in Selected
Disadvantaged Districts of Gujarat State, SDAU, S K
Nagar: Three tribal dominating districts of the state,
namely: Banaskantha, Dahod and Dangs were covered in
the sub-project. Because of small landholdings, poor soil
fertility and rainfed situation, farming is not a remunerative
occupation in these districts. Many farmers do not use
recommended level of inputs. They do not have access to
credit at reasonable rate and also they do not have any
access to the regulated market. Hence, they resort to
distress sale of their produce. Because of illiteracy and
migration, they have very limited knowledge of improved
production technology.

Conceptually, this project aims at providing
sustainability, stability and robustness of the farming
system so as to have assured income ultimately leading to
higher access to food and better quality of life. The
abundance of low productive livestock population is
another major constraint. Improving livestock productivity
and introducing improved backyard poultry and goatry,
therefore, can be instrumental in increased income to the
farming community.

High Pay-off Interventions
The following interventions yielded into high pay-offs:

Crop diversification-vegetable cultivation: This
intervention alone has not only made significant impact
on the livelihood of the family but also brought social
transformation. The consortium has successfully
introduced the vegetable crops in the project area. Farmers
achieved a net profit of R 31,184 from chili, R 15,050
from okra, R 7,922 from cluster beans, R 5,886 from brinjal
and R 5,662 from tinda. Farmers earned maximum from
okra followed by chili cultivation. However, the maximum
area of 46.0 ha was covered under cluster beans followed
by okra in 17.75 ha. An additional income of R 0.172 million
was earned by vegetable growers. Looking to the success
of this intervention, more farmers have adopted hybrid
vegetable cultivation and diversified their agriculture.

Seed replacement in maize and other crops:
Another intervention has been the introduction of HYV of
seeds in the project area. So far farmers have been using
their own seeds and the seed replacement rate is almost
negligible. Out of the total cultivated land of 2,381 ha in all
the six clusters 932 ha land was brought under high yielding
varieties of seeds. The HYV seeds have given an additional
income of R 7,020/ha for maize, R 7,370/ha for castor,
R 8,908/ha for wheat, R 4,290/ha for mustard and R 6,895/
ha for groundnuts.

The intervention of distribution of maize seeds
has increased the average productivity. In total 854.50 ha
was covered under high yielding varieties of maize
and 2,135 families started cultivating high yielding
varieties. A total 6,832 kg seed was distributed to 2,135
families. During Krushi Mahotsav-2010 organized by
Govt. of Gujarat, distribution of high yielding varieties
seeds to the tribal farmers was one of the important
activities.

Sirohi bucks for breed improvement: Another
intervention is goatry. The beneficiary farmers have been
observed to have earned R 32,800 as net profit by selling
milk, meat male goat off-springs from a unit of five goats.
In the project area 42 breeding bucks of Sirohi breed and
980 female were provided to 236 farmers for improvement
of local breed of goat. In coming years Sirohi breed of
goats will be visible in the project area. Farmers are getting
higher return from sale of male progenies and also getting
higher milk production.

RIR backyard poultry: This intervention proved to
be quite remunerative for landless and marginal farmers.
Availability of chicks of this bird on regular basis is a
bottleneck in sustaining the activity. However, efforts are
being made to develop mini hatcheries in villages itself for
regular supply of chicks. The details of backyard poultry
are given below:

Sl. District Cluster No. of No. of Average
No. families birds monthly

involved to each income
family (R )

1. Banaskantha Vagadadi 52 25 350

Sanali 79 25 350

2. Dahod Jadakheria 118 25 to 78 400
families

15 to 40 250
families

Out of 249 farmers who took poultry farming, 133
farmers have already begun operations and are earning an
additional income of R 3,200/year.

Mahesani buffaloes breed: In collaboration with
Banas Dairy, 60 Mahesani buffaloes were distributed to
60 farmers of Banaskantha District under Tribal
Development Project. This intervention proved to be quite
remunerative and the farmers are earning on an average
R 800/month.

Drip irrigation:  An area of 66.83 ha area has been
covered under drip irrigation. Though installation of drip
irrigation is very costly but the Gujarat Govt. has established
a company in the name and style of M/s. Gujarat Green
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Revolution Company to promote micro irrigation. The
company provides 50% subsidy for installing drip irrigation.
Further, under Tribal Development Project, the tribal
farmers are being provided additional 25% subsidy. In total
119 farmers installed drip irrigation by taking advantage
for the above subsidy. This intervention has increased
22.12 ha area under Rabi cultivation and thereby farmers
earned additional income of R 0.793 million. Farmers have
been observed to achieve 30% decrease in water use after
installing MIS. Thus saved water by the farmers became
available for irrigating additional area under crops. Further,
MIS reduces the weed infestation, cost of labour and cost
of chemical fertilizers. Total 83 ha area (4.87% area of
rabi cultivation) has been brought under drip irrigation.
Due to this intervention the income of farmers increased
by 28%.

Vermicomposting: The soils of all the clusters are
sloppy and degraded with low carbon content. As a result,
the productivity is very low. Use of vermicompost
improved the soil health, reduced the cost of cultivation
and also provided additional income through selling of
surplus vermicompost. More than half of the farmers in
the operational area have animals. If they are motivated
for vermicompost, definitely the soil fertility can be
improved. 68 farmers have started vermicomposting
activity and produced 110 t of vermicompost thus reducing
the cost of chemical fertilizer by R 5400/farmer.

Steps to ensure sustainability of the NAIP interventions

Following steps have been taken to ensure
sustainability of NAIP interventions:

� For post project sustainability of the project, the
Farmers’ Clubs have been established in all the villages.
These Clubs have opened the bank accounts. A small
amount is being collected by the Farmers Clubs at the
time of providing technological inputs to the farmers.
The fund so collected will be utilized after the
completion of the sub-project.

� In each cluster, Technology Dissemination Centre has
been established. These Centres will be operated by
the Implementing Centres for five years after
completion of the NAIP from the above fund.

� Excellent long term linkages have been developed with
Panchayati Raj Institutions and line departments,
NGOs and KVKs.

� Partnership with private input agencies for providing
inputs like hybrid vegetable and crop seeds, micro
irrigation system etc. are going to stay even after
project period because of the network established with
the support of NAIP.

� For Sustainability of Project, institutional mechanisms
of cluster and village level committees were formed
for management of sustainability fund and future
technical plan of the village.
Table given below provides the details of SHGs formed

by the Consortium Partners in the project area:

   No. of SHGs          No. of SHG members

Cluster M F Total M F Total

VIKSAT 2 8 10 31 112 143

BAIF 0 19 19 0 201 201

PRAKRITI 0 20 20 0 233 233

GVT 11 16 27 115 191 306

ANaRDe 0 23 23 0 240 240

Total 13 86 99 146 977 1123
M: Male   F: Female

Livelihood and Nutritional Security of Tribal
Dominated Areas through Integrated Farming System
and Technology Models, MPUAT, Udaipur: The sub-
project is being implemented in four disadvantaged districts
of southern Rajasthan namely: Udaipur, Dungarpur,
Banswara and Sirohi. These districts are characterized by
large tribal population (77.25%), low productivity of crops
and animals, low cropping intensity (131.4%), low annual
income (R 10778 of landless people to R 34,373 for large
farmers). The sub-project has the following specific
objectives: 1) increasing income and nutrition through
adoption of economically viable integrated farming system
models and technologies, 2) capacity building for livelihood
security through entrepreneurship development and
knowledge empowerment, 3) integrated nutrient and water
management, and 4) organizing farmers’ clusters into
Farmers Business Centres with self help principles.

High Pay-off Interventions
The following high pay-off interventions were

implemented in the sub-project:

Vegetable cultivation: This intervention alone has not
only made significant impact on livelihood of the family
but also brought social transformation. Looking to the
success of this intervention, more farmers are adopting
hybrid vegetable cultivation and diversifying their
agricultural activities. Farmers earned maximum profit
from okra in the zaid season followed by chili cultivation.
Okra was taken in 142 ha area with 912 families and paid
dividend of R 14 million alone. Chili was taken in 84 ha
and on an average each family earned R 23,000 from 0.2
ha land. Looking to the success, ITC signed a MoU for
chili cultivation and procurement in Banswara and
Dungarpur districts.
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Seed replacement in maize: This intervention has
also made a dent by doubling the productivity of maize
through the use of hybrid seeds. Now, the Govt. of
Rajasthan has provided hybrid seeds of maize to all the
0.7 million tribal families of the state under the Golden
Rays Programme.

Pipe irrigation: This intervention has long lasting
impact. In the operational area 3,10,830 m quick connect
pipes were provided to 3,036 farmers.  This intervention
led to diversification towards vegetable cultivation as well
as more area was brought under irrigated crops.

Sirohi bucks for breed improvement: In the project
area 194 bucks and 136 goat units of Sirohi breed were
provided. Due to this intervention, 7,600 progenies are
visible and in coming years Sirohi breed of goats will be
visible in the project area. Farmers are getting higher returns
from sale of male progenies and also getting higher milk
production.

Nirbheek backyard poultry: This intervention proved
to be quite remunerative for landless and marginal farmers.
However, availability of chicks of this breed on regular
basis is a bottleneck in sustaining the activity.  Efforts are
being made to develop mini hatcheries in villages itself for
regular supply of the chicks.

Mangers for stall feeding of cattle: Due to this
intervention 25-30% fodder has been saved.

Impact on Livelihood Security

Some of the salient findings on the impact of the sub-
project on livelihood security of the beneficiaries are as
follows:

� In total 900 families were brought under nutritional
gardening programme in which besides, getting
nutritional vegetables for home consumption, each
family earned . 1,200 to 1,500/year.

� Vegetable cultivation was undertaken in 725 ha among
4,307 beneficiaries. Through appropriate market
linkages cumulative earning from vegetables was
R 35 million. A MoU with M/s. ITC Ltd. was signed
for cultivation of chilli and seed spices. Farmers earned
maximum profit from okra in zaid season followed by
chilli cultivation. Okra was taken in 142 ha area with
912 families and paid dividend of R 14 million alone.
Chilli was taken in 84 ha and on an average each family
earned R 23,000 from 0.2 ha land. Looking to the
success M/s. ITC Ltd signed a MoU for chilli cultivation
and procurement in Banswara and Dungarpur districts.

� Training on electric motor rewinding and repairing
helped 18 (out of 19 youth trained) youth started their

enterprise with an average monthly earning of R 6,000
to 7,000.

� Introduction of backyard poultry (1,522 units) gave
an average income per unit of R 5760. This has not
only provided income but also resulted in nutritional
improvement of children.

� The package of interventions giving the maximum
return was from R 11,216 (existing) to R 25,840 for
SR + horticulture + livestock interventions for marginal
farmers. The respective figures for small medium and
semi medium farmers were R 18,130 (existing) to
R 39,002, R 30,645 (existing) to R 61,102 and 72,000
(existing) to R 1,23,020 respectively.

Other Achievements

� Area brought under HYV/hybrid seeds was 2,202.4
ha, seed production in 28.8 ha, vegetable production
was 235.4 ha.

� Pipe irrigation as water saving device was provided
for 40,710 m length.

� 781 units of compost and vermicompost were created.
� Seed replacement programme was implemented in

2,319.48 ha, 69 ha, 70 ha, 96.5 ha, 228.6 ha and 222.3
ha for maize, soybean, rice, castor, black gram and
pigeon pea, respectively. The corresponding yield
increase over local check was 99%, 50%, 84.21%,
61.4%, 104.28% and 74.2 %, respectively.

� A total of 117 FBGs, 37 SHGs, and three producer
companies were formed during the year.

� Seed replacement programme was implemented in
1,474.14 ha, 469.08 ha, 84 ha, 199.68 ha, and 180 ha
for wheat, mustard, gram, and maize, respectively.
The corresponding yield increase over local check was
42.1%, 34.4%, 55.9%, and 36.7%, respectively.

� Cropping intensity increased through introduction of
summer green gram and groundnut in an area of
280.77 and 26.72 ha, respectively. This gave an
additional benefit of R1 million.

� For livestock promotion fodder was cultivated in 450
ha, 1265 mangers were constructed (resulting into
25-30% savings in fodder), 152 animal camps were
organised and 3 milk collection centres were
established. MoU were signed with RMOL.

� A sustainability fund of R12.8 million was created.
� Synergy was developed with RMOL, Jain Irrigation

Systems Limited, Bank of Baroda, Department of
Animal Husbandry, Horticulture and Tribal Area
Development, Hindustan Zinc Limited, DST, ITC and
some private organization. The estimated support from
these organizations was R14.8 million.
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Efforts in ensuring the sustainability of the sub-
project activities after the project period”: This consortium
has taken several measures to ensure the sustainability of
major high pay off activities after the project is over. These
are presented below:
� For post project sustainability of the project, a

mechanism of sustainability fund has been introduced
in the project. The fund created will ensure post
project sustainability for 5 years after completion of
the project. In the project for every activity and
intervention, contributions from farmers upto the
extent of 10-50% of the support provided are being
taken towards sustainability fund. Bank accounts for
every cluster have been opened.  A complete guideline
for operation of sustainability fund has been prepared
and approved by the Consortium Advisory Committee.

� In each cluster Rural Technology Centre has been
established. These Centres will be operated by
implementing Centres for five years after completion
of the project from Sustainability Fund and thereafter,
these will be transferred to Panchayati Raj System or
any other organization with the approval of CAC and
PIU-NAIP.

� In Banswara and Dungarpur, 117 FBGs and 3
Producers Companies have been formed who will be
self dependent in next two years.  Proposal for
establishment of Producer Company in Sirohi districts
has been submitted.

� In the operational area, 50 youths have been trained
as Service Providers for providing technical services
in the field of Animal Husbandry, Agriculture and
Horticulture.  These will stay in the villages and work
as Technology Agents for Dissemination of New
Technologies.

� Excellent linkages have been developed with Panchayati
Raj Institutions and line departments, NGOs and KVKs
and the programme is going to sustain with their
support.

� Partnership with Private input agencies for providing
inputs like hybrid vegetable and crop seeds, pipes,
veterinary medicines etc. are going to stay even after
project period because of their network established
with the support of NAIP.

� For sustainability of project, institutional mechanism
of cluster and village level committees have been
formed for management of sustainability fund and
future technical plan of the village.

Holistic Approach for Sustainable Rural
Livelihood Security through Integrated Farming
System Approach, IVRI, Bareilly: The target districts

under the sub-project are Barabanki and Raebareli in Uttar
Pradesh. These districts are characterized by depleted and
degraded natural resources, sodic soils, indiscriminate use
of chemicals, poor seed replacement rate, lower return
and profitability, increased unemployment etc. Average
family size in the target area is around 6 among the clusters.
2,600 households from four clusters of two districts
covering 33 villages are involved under various components
of the integrated livelihood farming system under the sub-
project. The selection of the beneficiaries is based on the
appropriate interactions at village level by the consortia
partners in collaboration with the partner NGO and
references from the local records. A holistic approach is
planned for resource generation, productivity
enhancement, creating new job opportunities and enhanced
income. Considering the available facts and the need to
improve the income and production from farm sector in
these districts, the sub- project is conceptualized with the
following objectives: 1) to develop specialized integrated
farming system models as self-sustaining and high
producing system, 2) to generate awareness in the
communities for common water body management,
surface run-off water harvesting and management of
sustainable irrigation system, 3) to enhance livestock
productivity through improvement of germplasm, fodder,
reproductive efficiency, health management and improved
germplasm production, and 4) to promote organic
production system for improving per unit productivity,
economics, soil health, etc.

High Pay-off Interventions

The following interventions yielded into high pay-offs:

Agronomical interventions for resource conservation
and increasing productivity: For enhancing the
productivity of rice, SRI method, inter-cropped with
dhaincha along with varietals intervention was introduced.
The tillering increased upto 51 (average 38.6) compared
to 7.9 with traditional varieties and method. The input cost
reduced by 30-35% and yield reached upto 6.2 t/ha against
an average of 2.2 t/ha. The SRI method required one
irrigation supported by light rains during draught compared
to 2-3 irrigation for traditional method.

Cash crop/ income generating interventions and
IFS: In this model of IFS, one or multiple components
are raised to the level where it serves the self employment
status. Banana saplings (variety: G-9) obtained from M/s.
Biotech Farms, Lucknow was planted under intensive
system. The crop planted in July-Aug., 2009 is harvested
and income per ha is approximately R 0.5-0.75 million.
Three crops per year will be harvested in subsequent years,
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thus, increasing the profitability by 1.75-2.5 times. Farmers
recovered initial cost by intercropping with high value off-
season vegetables and or cultivation of mungbean during
summer season. Integration of banana with rural poultry
was found to be beneficial.

Gladiolus cultivation was practiced as an intervention.
Each bulb of gladiolus produced on an average 1.2 spikes
and 6.6 bulbs. The cost of bulb was R 3 each and each
spike fetched R 4-13 in the market.

Apiculture was introduced as pollinator and a
supplementary source of additional income. During
mustard flowering season, farmers harvested about five
kg of honey/box at an interval of 10 days. This was
followed by mango, neem and eucalyptus flowering season.
Sunflower was sown to cover the gap and extending the
pollen collection. The apiculture is not only providing
additional direct income to the farmers, but also is
facilitating the cross pollination and providing a support
for the increased yields.

Production of pulses: Arhar, pea and black gram are
the main pulses grown during kharif and rabi seasons.
Besides increasing the area for these crops and
introduction of improved varieties of these pulse crops,
mungbeans and urd crops were also introduced in 260 ha
during zaid season. It is targeted that the area under these
crops will increase to more than 1000 ha/yr.

Plantation of elite varieties of fruit crops: Seedlings
of elite varieties of mango, guava, aonla, bael, citrus are
being continuously planted (already 7000 seeding planted)
to raise orchards. To cover the canopy, vegetable
cultivation in continuous stream is being practiced as
intercrop.

Vegetable cultivation: With the intervention of the
improved variety of vegetable crops, over 350 farmers
with variable land holdings started cultivation of vegetable
crop round the year.

A major intervention for livelihood for farmers
practicing vegetable cultivation on river bed/bank was done
for whom it is the sole livelihood. The area increased by
about 286% and expected income by nearly 450%.
Foundation seeds were given for repeatability and
sustainability along with homemade bio-pesticides.

Surface run-off water harvesting and irrigation:
Two “Jalkund” have been created. Micro irrigation system
for 50 families is also created.

Infertility control and estrous synchronization: To
boost the milk and improved calf production, mass
infertility control with estrous synchronization using non-

hormonal technology was introduced in the project area.
Farmers are being trained to use the AI technology to bring
the inter-calving period in cattle to 12-14 months and in
buffaloes (seasonal breeder) nearly 13-16 months. This
has boosted the milk production in existing animals by
way of extra lactation and improved calves born will raise
their own dairies in future without capital investment.

Mass vaccination resulted in no death from H.S. and
FMD and the programme is linked with the State Govt.
activities. Strategic deworming, awareness and mineral
mixture supplementation enhanced the milk production by
10-20% along with enhanced lactation period.

Goat/pig production: To enhance the growth rate in
existing germplasm and increase the profitability, Sirohi
goats were introduced. Two hundred goats have been
provided either to initiate the unit or strengthen it. The
milk produced is being fed to children and aged persons
in the family which enhanced the nutritional security. 22
piglets have been provided to landless/marginal farmers
and integrated with azolla for feeding.

Promoting organic production system for improving
productivity, profitability and soil health: To overcome
the nutrient shortage in the soil, large scale NADEP,
traditional and vermicomposting have been popularized.
The organic ‘C’ content in the soil has started increasing
in initial survey.

To increase the use of bio-pesticides, liquid fertilizers
and biodynamic practices, home multiplication of
Trichoderma and Pseudomonas have been taken up.
Farmers have been trained on biodynamic agricultural
practices. The spray in vegetables (brinjal) not only
protected the plant from diseases and pest but also enhanced
the yield upto 20% as narrated/recorded by the farmers.

Till now, more than 2600 families have been covered
under the project. However, re-strengthening of the
families are going on to increase the status to a desired
level. It is expected that 400 families will be covered by
March, 2011. The interventions of the project have started
exhibiting positive impacts on the livelihood security of
landless, marginal and small farmers and the models
developed may be adopted under diverse agro-climatic and
socio-economic penury. The observations reflect the status
of results of technology validation done during the initial
period till now. The firmed up inferences can be recorded
after some more observations.

Land Use Planning for Rural Livelihood Security
in Selected Districts of Maharashtra, NBSS&LUP,
Nagpur: The sub-project is being implemented in three
disadvantaged districts in Maharashtra, namely:
Aurangabad, Dhule and Gondia. It is being implemented
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in 15 villages (six clusters) covering more than 2,500
families. With predominantly rainfed agriculture and an
average 1.1 ha land holding, the tribal in these clusters
derive just R 4,100 as an average annual income compared
to R 31,875 for the district, R 49,056 for the state and
R 33,283 for the national average. Three of six clusters
receive more than 1000 mm rainfall annually while other
three receive 600-700 mm rainfall providing a contrasting
study with common poverty element. The sub project has
been designed with the following objectives: 1) to identify
constraints and potentials influencing the productivity and
profitability of the existing livelihood systems, 2) to improve
the livelihood systems through efficient management of
soil and water resources for increasing productivity,
profitability and diversity of the farming systems, 3) to
facilitate enhanced off-farm income and employment
generation (for landless people) through complementary/
supplementary enterprises, devise appropriate mechanisms
through institutional linkages and capacity building and
improve the quality of life through drudgery reduction,
and 4) to formulate a frame work for up-scaling improved
livelihood matrix in similar domains.

Impacts of the Sub-project

The technical innovative inputs and other innovations
have a marked positive impact on betterment of livelihood
of the farmers. The positive impacts are:

a) Enhancement in crop yield is indicated below:
b) Increased area under rabi crop (30%);
c) Reduction in input cost (seed cost reduced significantly

for paddy farmers);
d) More employment opportunities due to enhanced farm

activities;
e) Diversification of cropping system (introduction of

gram, linseed, lytharus, wheat, lab lab, safflower and
garlic);

f) Additional activity - cultivation of watermelon in back
water space (drying tank beds) by using gravity fed

irrigation resulting in an income of R 0.2 million from
50 t of yield in 5.4 ha;

g) Fries (82,000) and fingerlings (84,000) were stocked
in the common and individual tank covering an area
of 28.72 ha under five community and two individual
tanks. At the end of the year, the farmers harvested
2.32 t of fish and it is estimated that more than 5 t fish
remains in the tank. Already an income of R 0.14 million
has accrued to the group of 18 farmers in Salegaon;

h) 2400 birds of Vanaraj and Giriraj breed provided to 60
beneficiaries in both the clusters of Gondia district
and the average additional income earned by farmers
is R 333;

i) Introduction of new improved dual purpose breed
Kallinga Brown has changed the livelihood of 41
beneficiaries in both the clusters of Aurangabad district.
Farmers are earning R 2,500/month by selling eggs
and male birds;

j) Introduction of new medicinal crop (isabgol) at
Laghadwal, Tal.-Sakri in Dhule district has opened a
new possibility.

Efforts for Ensuring Sustainability

Considerable efforts have been made to ensure
sustainability of the interventions introduced in the sub-
project. A separate Social Security Fund has been set up
in each cluster with R 411 as contribution from each farm
family to tackle financial issues which arise post NAIP
especially for repair and maintenance of equipments,
common resources, activities like marketing etc. Funds
have been deposited in a nationalized bank jointly with
villagers (2) and NGO representatives (1). Farmers have
also formed economic groups like fish farmers who
manage the purchase of fishing rights and sale of produce.
SHG in each of the cluster is also expected to support
such activities.

Strong links have been formed with the KVKs and

The average yield for the three varieties (Khamang, Sindewahi-1 and HMT)

Variety Average yield over Variety No. of farmers Yield during Advantage
last 20 years (t/ha) advised supervised 2009-10 (t/ha) accrued (%)

Local, varieties marketed 1.62 Khamang 36 3.44 112
by private enterprises

Sindewahi-1 22 2.91 79

HMT 36 2.53 56

Seed rate used Seed rate advised No. of farmers Cost saving (R/ha) Estimated
by the farmers savings (R)

75 kg/ha 7.5 kg/ha 150 1350 81,000

Cost saving on seed
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State Departments to maintain continuity of interventions
initiated after the withdrawal of the project.

Improving Rural Livelihood Security Through
Sustainable Integrated Farming System Model and
Allied Enterprises in Bastar Region of Chhattishgarh,
Indira Gandhi Krishi Vishwavidyalaya, Raipur,
Chhattisgarh: The objectives of the Consortia are: i)
enhancing the productivity and profitability of farming
system by efficient utilization of natural resources,
diversification and adoption of improved practices for
livelihood improvements, ii) employment and income
generation through primary processing, value addition of
NTFPs, market linkages, allied and micro enterprises, and
iii) empowerment through capacity building and skill
development, in core and allied agricultural sectors, and
promotion of  self help groups.

For mitigation of drought and to increase the cropped
area through irrigation, 304 soil conservation and rain water
harvesting structures were constructed benefiting 700
farmers in an area of 560 ha. The harvested rain water
through ponds, wells, stop dams, diversions using low
lift pumps and drip irrigation systems were used for
cultivation of vegetables and cereals.

In the project area, 15 ponds were recharged for
irrigating 74 ha of land put under rice cultivation benefiting
143 farmers. Additionally, the stored water was used for
rearing fish and ducks. Vegetable cultivation was
propagated using innovative community lift system for
irrigation which benefitted 140 farmers.

With the cooperation of other on-going Governmental
programmes 129 pumps (with 50% subsidy) and drip
irrigation system in 32 ha (supported by the BRGF) were
provided to 158 farmers. In an effort to adopt improved
practices and diversification, technology packages
(consisting of improved varieties and implements) for
cultivation of rice, maize, niger and horse gram were
propagated in 4,343 ha with 5,237 farmers resulting in
increased productivity of different crops which ranged

from 90 to 500% over current practices.

To ensure availability of quality seeds, a total of 236 t
of seed of improved varieties of major crops was
produced. Consequently, three seed producers’ companies
are being established for which a support of R 7.2 million
has been received from the BRGF.

The summary of benefits derived from the sub-project
is given below:

Sustainable Rural Livelihood Security in
Backward Districts of Maharashtra, BAIF
Development Research Foundation, Pune: The
objectives of the consortium are: (i) to impart appropriate
technologies suitable for improving productivity of natural
resources and enhanced employment opportunities, (ii) to
improve livelihood systems, devise appropriate
mechanisms and build capabilities of people for seeking
their entitlements, (iii) to document impact of different
technologies for sharing experience with farmers and
developmental agencies for wider replication in the state,
and (iv) to indentify avenues for markets for the produce
through suitable post harvest technologies and forward
linkages.

Improved technological package of practices for
cotton, soybean, paddy, maize, gram, sorghum and wheat
cultivation were demonstrated. Significant increase in yield
of the crops (based on two cropping seasons) was
observed as detailed below:

Crops Yield in Yield with % increase in
control improved yield over
plots technologies control plots
kg/ha kg/hh

Cotton 1228 1608 31

Soybean 903 1246 38

Paddy 1409 2217 57

Maize 2340 3255 39

Gram 566 867 53

Sorghum 915 1006 10

Wheat 1057 1549 47

Activity Income Employment
(R/hh/year) (Persondays/hh/year)

Baseline Data Enhancement Baseline Data Enhancement

Crop 13500 23650 100 – 120 170 – 200

Livestock

1. Goat 2700 5000 5 15 – 20
2. Duck 0 3300 2 5
3. Poultry 500 1367 3 5

Value addition (tamarind processing) 5400 11000 10 40

Labour 5000 5000 30 30

Total 27100 49317 150 – 170 265 - 300
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Due to introduction of improved technologies like
breed improvement, estrus synchronization and improved
feeding practices supplemented by introduction of A.I. in
large ruminants, mineral mixture for cattle, and deworming
etc. benefitted 8338 farmers in enhancing milk production.
Forward linkages were developed through dairy cooperatives
for bulk milk cooling and/or marketing of milk.

Similarly, key intervention introduced for goats
benefitted 2400 families of landless and marginal farmers
across 10 cluster in 5 districts resulting into weight gain
of 15-18 kg at the age of 12-15 months as against 10-12
kg of local breed at the same age (selling price realization:
R 90-100/kg of live weight).

In an attempt to apply key intervention in forest based
enterprises for a group of landless farmers resulted into
harvesting of 1.1 million cocoons with an income generation
of R 0.86 million.

The summary of benefits derived for rural folks is
detailed below:

technological interventions, ii) upgradation and management
of natural resource base, iii) agro-processing, value
addition and improved marketing of produce, and iv)
empowerment of stakeholders through capacity building
and skill development.

During 2010-11, 81 low cost poly houses were
installed for cultivation of high value vegetables, 44 fish
ponds were developed, 221 goat/sheep units were
established, 180 light traps were installed, 225 bee keeping
units and 130 flower cultivation units were established,
and 1250 fodder trees were planted. Feeding supplements
were provided to 5100 milch animals. In addition to this,
60 bioengineering structures, 140 water harvesting
structures were installed.  Erosion control was practiced
in 64 ha.  Five solar dryers were installed.

Area under different crops were as follows: food crops
- 1594 ha, seed production - 85 ha, pulses - 156 ha, spices:
12.6 ha, saffron - 5.7 ha. In this period 75125 saplings of
different fruit crops were planted.

The stakeholders were empowered through capacity
building and skill development under which 385 Group
Meetings with beneficiaries were organized, 52 SHGs and
FIGs were formed, 15 entrepreneurs were trained, 614
Kisan Credit Cards were got issued, 15 Input/Resource
Centres were established, 378 Farmers’ training were
conducted, 4 knowledge Centres were established and 4
Marketing Hubs were created. Capacity of stakeholders
was enhanced by providing 12 power tillers, 10 threshers
and 525 small farm equipments. During this period 20
success stories were documented.

Status of Performance Indicators

M&E Consultants reviewed and revised the
performance indicators in consultation with PIU-NAIP and
sent the format to CPIs for filling the performance value
at March 2011. The response received from the CPIs were
collated and processed for all the componets. The final
values of all the performance indicators for all components
are given below:

Intervention Income Employment
(R/hh/ (persondays/hh/
year) year)

Baseline Enhance- Baseline Enhance-
Data ment Data ment

Crop 23000 32000 92 199

Livestock 1300 3000 40 40
goats

Milk 0 24000 0 50

Value addition 0 7000 0 110
(tussar)

Tree based 0 25000 0 100
enterprises

Enhancement of Livelihood Security through
Sustainable Farming Systems and Related Farm
Enterprises in N W Himalaya, Vivekananda Parvatiya
Krishi Anusandhan Sansthan, Almora: The objectives
of the sub-project are: i) enhancing the productivity and
profitability of agricultural sector through proven

Performance Indicators: Component 1

Sl. Indicator Performance as Target at
No. on March, 2011 the end of PY5

ICDS

1. No. of hits on the sub-project website per month 3,20,000       60,000

2. Number of Knowledge products developed:
a. e-courses 1243 Not specified
b. e-learning modules 30854

3. Digitization of number of:
a. Ph. D. theses 5759 Not specified
b. Historical publications (No. of pages in lakhs) 8        150
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Sl. Indicator Performance as Target at
No. on March, 2011 the end of PY5

4. Enhanced Knowledge Sharing and public Awareness activities carried out 2092 Not specified

5. Development of linkages with
a. National organisations 352 Not specified
b. International organisations 9

6. No. of articles downloaded from CeRA subscribed publishers 22,50,026 Not specified

7. Training of critical mass (no. of experts trained) 2504 Not specified

BPD

1 Total no. of business development units established 10        10

2. No. of technology commercialised 44 Not specified

3. No. of entrepreneurs incubated/enrolled 75 Not specified

4. No. of incubatees graduated 18 Not specified

5. No. of entrepreneurs supported/Trained 354 Not specified

6. Client servicing (commitment/delivered) 154 Not specified

7. Revenue generated for the BPD (R lakhs) 218 Not specified

8. Amount of funding mobilized for incubatees 257 Not specified

9. No. of Consultancy assignments undertaken 34 Not specified

10. Farmers directly benefitted with value addition 6319 Not specified

11. No. of local employment generated (direct) through incubatees 236 Not specified

12. No. of Mergers & Acquitions, Joint ventures, tie-ups made 1 Not specified

13. BPD surplus fund (R lakhs) 21 Not specified

14. No. of applications filed for patent licenses 142         25

L&CB

1. No. of overseas study visits completed 197 328

2. No. of overseas trainings completed 305 478

3. No. of national trainings completed 6 Not specified

4. No. of national trainings involving international resource persons 1 Not specified

5. No. of NARS scientists trained by the overseas trainee after return 65 Not specified

6. No. of user manuals developed 18 Not specified

7. No. of workshops conducted for capacity building 90 Not specified

8. No. of scientists participated for capacity building workshops 2000 Not specified

V-Page

1. Annual no. of visioning & policy analysis/market intelligence/ technology forecasting 10,201 Not specified
events organized through or in association with NAIP

2. Annual no. of people attending visioning & policy analysis, market 1,680     25550
 intelligence and/or technology forecasting events organized through or
in association with NAIP

3. Revenue received from carbon trading 0 Not specified

4. Increase in no. of responded queries from public and private organizations, 1,665     1750
 NGOs per month

Publications etc. under component 1

Research Papers 35 Not specified

Popular Articles 9 Not specified

Success stories 6 Not specified

Technical bulletin, Conference, Book Chapters etc. 93 Not specified
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Performance Indicators-Component 2

Sl. Indicator Performance as Target at
No. on March, 2011 the end of PY5

1. No. of production technologies released and/or adopted 97 25

2. No. of processing technologies released and/or adopted 100 30

3. No. of new rural industries/entreprises established/upgraded 72 10

4. No. of product groups for which quality grades developed and agreed 31 10

5. Total no. of private sector organizations (including NGOs) participating in consortia 130 40

6. No. of farmers involved in consortia activities 19,047 3000

7. Total number of group farmers for marketing and processing 614 Not specified

8. Publications

8 a. Research papers in journals 42 Not specified

8 b. Popular articles, Conference papers, Abstracts, Bulletins etc. 106 Not specified

8 c. Success stories 92 Not specified

8 d. News paper items/clippings 219 Not specified

8 e. CDs / videos 4,092 Not specified

9. Patents applied/filed 17 Not specified

10. Inernational trainings attended 47 75

Performance Indicators-Component 3

Sl. Indicator Performance as Target at
No. on March, 2011 the end of PY5

1. No. of new technologies developed and introduced in the project area - Not specified

2. No. of improved technologies introduced  in project  areas 751 Not specified

3. No. of improved technologies adopted in these areas 624 Not specified

4. No. of farmers using these  technologies 109517 Not specified

5. Increase in agriculture services and processing enterprises in project area 596 Not specified

6. Increase in agriculture-based employment in participating household 105.65 Not specified

7. No. of farmer groups involved in project component activities 3148 Not specified

8. Increase in income of  participating households (R) 14542 Not specified

9. No. of farmers/area in addtion to project beneficiary farmers adopting -
introduced technologies

Performance Indicators - Component 4

Sl. Indicator Performance as Target at
No. on March, 2011 the end of PY5

1. No. of overseas visits/ trainings 53 124

2. No. of papers published in high impact scientific journals 49 50

3. No. of Patents/Other IPRs based on NAIP funded research

a) Gene sequences submitted 1,044 Not specified

b) Patent applications filed 15 25

c) Application for other IPR filed 1 Not specified

d) Product commercialized 4 Not specified

4. No. of Registrations of products/reference materials made (w.r.t. standards 236 Not specified
for commerce or academic reference, etc. e.g. for Biopesticides/other standards,
depository for Taxonomic Classification, elite germplasm registration, etc.)

5. No. of novel tools/protocols/methodologies for research developed 84 Not specified

6. No. of technology developed 24 Not specified
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Component HS S MS NS Total

1 11 23 4 2 40

2 7 33 8 3 51

3 10 17 2 4 33

GEF - 3 - - 3

4 13 36 11 1 61

Total 41 112 25 10 188

Patents

The list of patents applied/filed so far under Component
2, 3 and 4 are given in Annexure 2.

Proven Technologies
A number of technologies have been developed under

various sub-projects under Component 2, 3 and 4. The
technologies developed so far are given in Annexures 3, 4
and 5 for Component 2, 3 and 4, respectively.

Honours and awards

The honours and awards received by scientists
associated with NAIP projects are given in Annexure 6.

Consortia rating

The rating of the consortia for all components
based on Score Card as on February, 2011 is given
below:
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International and National Trainings
7

To keep abreast the scientists of the Indian National
Agricultural Research System (INARS) with the advances
being made in the frontier areas of agricultural sciences,
considerable attention has been given in the NAIP on
training of scientists. These scientists may or may not be
involved in NAIP approved sub-projects in the form of
consortium. The scientists are being trained in the
following formats:

International Training in Frontier Areas of Agricultural
Sciences

These training are open for all the scientists of NARS
involved in research in a particular frontier area of
agricultural science. After screening the nominations, 478
training slots were approved by the empowered committee
in 27 frontier areas (Annexure 7). Because of multi-
discipline nature of these frontier areas, care was taken to
choose scientists from related discipline so that critical
mass of scientist is trained to carry out the research in
multidisciplinary mode. The maximum training slots were
assigned to Marker Assisted Selection (123), followed by
Intellectual Property Rights (27), Nutraceuticals (25),
Carbon Trading (24), Project Management (22),
Bioinformatics (21). Allele Mining (20), Biomolecules (19),
Nanotechnology (19), Genome Resource Conservation
(17), Sensor Based Application (16), Biosecurity (15),
Fermentation Technology (15), Molecular Diagnostics
(15), Molecular Breeding (12), Bioremediation (11),
Microbial Molecular Taxonomy (10), Stem Cell Research
(10), Social Sciences (10), Geoinformatics (8), Apomixis
(7), Non-Chemical/Non-Thermal Processing and
Membrane (6), Smart Packaging (6), Transgenic Animals
(6), Image Processing (5), Mitigation Strategies for

Methane Production from Livestock (5) and Gene Knock
Down Technology (4). Upto March 31, 2011, out of
approved 478 slots, 305 scientists have been trained
(63.8%); maximum being in Intellectual Property Rights
(92.6%).

Consortium Based International Trainings

All the sub-projects in the NAIP have been approved
in consortium mode. The scientists undertaking these sub-
projects need to enhance their knowledge for carrying
out different activities effectively. Therefore, at the time
of the approval of the sub-project, need based international
training were identified and approved. In total 328 training
were approved (Annexure 8). Component-wise, the share
of training under Component 4 was maximum (37.8%)
followed by Component 1 (31.7%), Component 2 (22.9%),
Component 3 (7.6%). However, percentage-wise the
scientists trained in Component 1 were the highest (85.6%)
followed by Component 2 (62.7%), Component 4 (42.7%)
and Component 3 (32%).

National Training in Frontier Areas of Agricultural Sciences

These training are open for all the scientists of INARS
involved in research in a particular frontier area of
agricultural science. The training is provided by an
individual or a group of scientists having expertise in that
particular area. In total 61 trainings have been approved in
a wide range of frontier areas (Annexure 9). However,
for the year 2010-11, 33 trainings have been sanctioned
and till March 31, 2011, six trainings have been conducted
(three training in the area of Intellectual Property Rights
and one each in the area of Bioinformatics, Microbial
Molecular Taxonomy and Neutraceuticals).
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Publications
8

Documentation of research findings is very important
in dissemination of the techniques/technologies and also
assessing the performance of the consortia. The data
received from 188 sub-projects revealed a total of 474
publications so far (Fig. 8.1). Analysis of the publications
reveals that presentations in national conference is
maximum (32%) followed by Non-NAAS rating journals
(23%), NAAS rating journals >5  (13%), Abstracts/
working papers (9%) and International conference (9%)

Fig. 8.2: Percentage distribution of publications under NAIP

Fig. 8.4: Percentage distribution of publications under Component 2

Fig. 8.3: Percentage distribution of publications under Component 1

Fig. 8.5: Percentage distribution of publications under Component 3

(Fig. 8.2). Since publications other than NAAS rated
journals are not taken into account while assessing the
performance of the consortia, the scientists are to be briefed
of the need of publications in NAAS rating journals to
improve the performance of consortia. Similarly, the
distribution of publications component-wise is shown in
Table 8.1 and Figs. 8.3 to 8.6. The maximum publications
are in Component 4 (153 nos.) followed by Component 2
(148 nos.) and Component 1 (137 nos.).

Fig. 8.1: Cumulative distribution of publications under NAIP
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Table 8.1: Distribution of publications componentwise under NAIP

Sl. Publications Comp. 1 Comp. 2 Comp. 3 Comp. 4 Total
No.

1. Research Journals (NAAS Rating > 5.0) 3 17 0 41 61

2. Research Journals (NAAS Rating < 5.0) 5 2 3 8 18

3. Non-NAAS Rating Research Journals 27 23 8 54 112

4. International Conference/Workshops 11 7 2 23 43

5. National Conference/Workshops 31 77 20 24 152

6. Abstracts/Working Papers/Technical Papers 24 19 0 0 43

7. Bulletins 8 3 2 0 13

8. Book Chapters 12 0 0 1 13

9. Popular Articles/Folders 9 0 1 0 10

10. Books 5 0 0 0 5

11. Proceedings 2 0 0 2 4

Total 137 148 36 153 474

Fig. 8.6: Percentage distribution of publications under Component 4

The same is the scenario in case of NAAS rating
journals. Presentation of papers in National conference/
workshops was conducted maximum under Component
2. The lists of publications in NAAS rating research journals
are given in Annexure 10 & 11.
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Infrastructural  Facilities, Assets and
Revenue Generation

9

Infrastructural Facilities

Development of infrastructural facilities is quite
important for enhancing the capacity of stakeholders
associated with the sub-projects in all the Components of
the NAIP.  Besides providing funds for renovation of
laboratories and office/bench space and furniture, a novel

sub-component Business Planning and Development Unit
was initiated under Component-1. Under this sub-
component, 10 BPD Units were established (with an
investment of over R 28.3 million) which are equipped
with modern laboratory facilities, greenhouses and
precision irrigation systems etc. besides having working
pilot plants and office/bench space with modern ICT
facilities for the use of incubatees (prospective
entrepreneurs) on charge basis to develop processes/
products and/or to gain confidence before taking up the
full fledged commercial ventures. Overall, the NAIP has
invested about  R 200 million in development of
infrastructural facilities.

Assets Generation

In the NAIP approved sub-projects, great attention
has been paid to provide world class need based equipment
(both in terms hardwares and softwares) to carry out
effectively the scientific activities including food safety,
quality control and assurances etc. Overall, the assets
amounting to over  R 930 million have been generated in
the NAIP.

Revenue Generation

The sub-projects approved under NAIP have
started generation of revenue. The sources of revenue
generation are: incubation membership fee, royalty,
technology transfer fee, training/bench space fee,
consultancy fee, testing fee, sale of products and the
interest earned from the deposits in the bank.The total
revenue generated in different NAIP sub-projects was
 R 67 million.Full fledged Bio-technology Lab for Incubatees

Front office of ZTM & BPD unit at IARI, New Delhi
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Governance Management,
Implementation and Coordination

10

NAIP is implemented in a decentralized manner. All
competitively financed activities are being carried out by
approved consortia. Well-developed accountability system
through signed agreements by involved parties is ensuring
faithful implementation of the sub-projects. Frequent and
intensive interactions with a broad array of NARS clients
and other stakeholders is taking place to share results,
experiences, lessons learnt, success stories besides getting
feedback.

National Steering Committee (NSC), Project
Management Committee (PMC), Organization and
Management Programme Committee (O&MPC) and
Research Programme Committee (RPC) are meeting
regularly. Proceedings are being brought out timely, shared

List of Important Meetings/Workshops during April, 2010 – March, 2011

with the concerned and actions taken on decisions/
recommendations. Besides this, the National Director takes
regular meetings of Senior Officers in PIU-NAIP to ensure
follow up on agreed actions and other issues. The list of
meetings/workshops, etc. during April, 2010- March, 2011
is presented in the following table. The list of Governing
Committees is given in Annexure 12.

All the wings of PIU like National Coordination,
Finance, and Procurement are working smoothly and
effectively. Keen interest, ownership of project, guidance
and monitoring are also witnessed from ICAR top
management. Grievances redressal and Right to
Information Act mechanism are put in place and
are operational.

Sl. No. Meeting Title Date

1. Meeting of ZTMC and BPD April 8, 2010

2. Annual Workshop of Component 2 at Coimbatore April 15 - 16, 2010

3. National Meet on Technological Innovations in Agriculture May 21–22, 2010

4. 2nd MTR by World Bank May 20–28, 2010

5. Research Programme Committee Meeting June 17, 2010

6. O&MPC meeting June 24, 2010

7. Review of non satisfactory consortia June 30, 2010

8. Meetings to Review PME Cells July 1, 2010

9. 6th Meeting of National Steering Committee July 20, 2010

10. Review Meeting of CDC, NABG and MIS/FMS July 27,  2010

11. Meeting with WB to review M&E activities July 30, 2010

12. Meeting of Steering Committee for ABI-ICRISAT August 18, 2010

13. Meeting regarding Agropedia Knowledge Management Portal August 23, 2010

14. National Workshop on V-Page August 24, 2010

15. Review progress of sub-project “Achieving Improved Livelihood Security through August 28, 2010
Resource  Conservation and Diversified Farming Systems Approach in Mewat”

16. Review Meeting of CDC, NABG and MIS/FMS August 31, 2010

17. DEA-World Bank portfolio review meeting, New Delhi September 6, 2010

18. Business Meet “Innovations for Industry – Fisheries” at Visakhapatnam September 8, 2010

19. Meeting of CPIs/CCPIs of Delhi based consortia at IARI, New Delhi September 28, 2010

20. Project Management Committee Meeting September 30, 2010

21. Workshop on non satisfactory consortia at NDRI, Karnal October 5, 2010

22. NAIP Component-1 workshop, NASC Complex, New Delhi October 19-20, 2010

23. Research Programme Committee Meeting October 26, 2010
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Sl. Meeting Title Date

No.

24. Review meeting of sub-projects operating in J&K and HP October 28, 2010

25. ISM-8 November 29 -
December 6, 2010

26. Workshop of GEF sub-projects at IARI, New Delhi December 20, 2010

27. Review of NAIP sub-projects in HAU, Hisar at NASC, New Delhi January 19, 2011

28. Workshop on non satisfactory  consortia at OUAT, Bhubaneswar January 21-22, 2011

29. DEA-World Bank Portfolio Review Meeting at Lucknow January 27-28, 2011

30. NAIP Component-4 Workshop at Lucknow February 1-2, 2011

31. NAIP Component-4 Workshop at Karnal February 7-8, 2011

32. 7th Meeting of NSC February 15, 2011

33. Workshop of MS consortia at GBPUAT, Pantnagar February 18-19, 2011

34. NAIP Component-3 workshop at Lucknow March 1-2, 2011

35. Review workshop of “Mobilizing mass media support for sharing agro-information” March 4-5, 2011
at ICAR RC-NEH, Barapani

36. Global Agribusiness Incubation Conference, at ICRISAT, Hyderabad March 8, 2011

37. O&MPC Meeting March 12, 2011

38. PMC Meeting March 30, 2011

Research Personnel

The list of Personnel working at PIU-NAIP and the
details of Scientists/Research Associates/Sr. Research
Fellows associated with NAIP engaged for sub-projects
are given in the Annexure 13.

Agreed actions on 8th ISM

The status of Agreed Actions on Eight Implementation
Support Mission of the World Bank is given in
Annexure 14.

8th ISM Meeting

25th PMC Meeting on 30.3.2011
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List of Sub-projects under NAIP

Annexure 1

Component 1

Sub-component 1.1: Information, Communication,
Dissemination System (ICDS)

1. Agro web– Digital Dissemination System for Indian
Agricultural Research (ADDSIAR), NBPGR, New
Delhi, CPI - Dr. R. K. Tyagi

2. Consortium for e-Resources in Agriculture (CeRA),
IARI, New Delhi, CPI - Dr. H. Chandrsekharan

3. Decision Support System for Enhancing Productivity
in Irrigated Saline Environment using Remote
Sensing, Modelling and GIS, CSSRI, Karnal, CPI -
Dr. D. S. Bundela

4. Developing, Commissioning, Operating and Managing
an online Examination system for NET/ARS-Prelim
Exam by ASRB, ICAR, CPI - Dr. M. J. Modayil

5. Development and maintenance of Rice Knowledge
Management Portal, DRR, Hyderabad, CPI - Dr. Shaik
N. Meera

6. Development of B.Tech. (Dairy Technology) degree
Programme, NDRI, Karnal, CPI - Dr. A. A. Patel

7. Development of e-courses for B.F.Sc. degree
programe, KVAFSU, Mangalore, CPI - Dr. B. A.
Shamsundar

8. Development of e-courses for B.Sc. (Hort) degree
programe, UAS, Bangalore, CPI - Dr. B. Hemla Naik

9. Development of e-courses for B.Sc. (Agriculture)
degree program, TNAU, Coimbatore, CPI - Dr. R.
Venkatachalam

10. Development of e-courses for B.V.Sc. & A.H. degree
Programme, TNVASU, Chennai, CPI - Dr. M.
Thirunavukkarasu

11. Development of ICT Based Tools/Technology towards
an Interactive Multimedia Agriculture Advisory
System, RTBI, IITM, Chennai, CPI - Dr. Devendra
Jalihal

12. e-Home Science Courseware consortium, ANGRAU,
Hyderabad, CPI - Dr. K. Mayuri

13. e-Publishing & Knowledge System in Agricultural
Research, DKMA, New Delhi, CPI - Shri Himanshu

14. Establishment of National Agricultural Bioinformatics
Grid (NABG) in ICAR, IASRI, New Delhi, CPI – Dr.
Anil Rai

15. Innovations in Technology Mediated Learning: An
Institutional Capacity Building in using Re-usable
Learning Objects in Agri-horticulture, YCMOU,
Nashik, CPI - Dr. B. S. Hansra

16. Krishi Prabha - Indian Agricultural Dissertations
Repository, CCSHAU, Hisar, CPI - Dr. Indira Bajaj

17. Mobilizing mass media support for sharing agro-
information, DKMA, New Delhi, CPI - Dr. T. P.
Trivedi

18. Re-designing the farmer-extension-agricultural
research/education continuum in India with ICT -
mediated knowledge management, ICRISAT,
Hyderabad, CPI – Dr. V. Balaji

19. Strengthening of digital library and information
Management under NARS (e-GRANTH), IARI, New
Delhi, CPI - Dr. A. K. Jain

20. Strengthening Statistical Computing for NARS,
IASRI, New Delhi, CPI - Dr. Rajender Parsad

Sub-component 1.2: Business Planning and
Development (BPD)

21. Business Planning and Development (BPD) Unit at
AAU, Anand, AAU, Anand, CPI - Dr. R. V. Vyas

22. Business Planning and Development (BPD) Unit at
BAU, Ranchi, BAU, Ranchi, CPI - Dr. B. N.   Singh

23. Business Planning and Development (BPD) Unit at
JNKVV, Jabalpur, JNKVV, Jabalpur, CPI - Dr. S. K. Rao

24. Business Planning and Development (BPD) Unit at
TNAU, Coimbatore, TNAU, Coimbatore, CPI - Dr.
R. Ganeshan

25. Business Planning and Development (BPD) Unit at
CCSHAU, Hisar, CCSHAU, Hisar, CPI - Dr. R. B.
Srivastava

26. Handholding and Mentoring and Planning and
Development (BPD), ICRISAT, Hyderabad, CPI -
Dr. Kiran K. S. Sharma

27. Zonal Technology Management and BPD Unit at
NIRJAFT, Kolkata, NIRJAFT, Kolkata, CPI -
Dr. D. Nag

28. Zonal Technology Management and BPD Unit at CIFT,
Cochin, CIFT, Cochin, CPI - Dr. C. N. Ravisankar

29. Zonal Technology Management and BPD Unit at
CIRCOT, Mumbai, CIRCOT, Mumbai, CPI - Dr. N.
Shanmugam
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30. Zonal Technology Management and BPD Unit at IARI,
New Delhi, IARI, New Delhi, CPI - Dr. Pramod
Kumar

31. Zonal Technology Management and BPD Unit at IVRI,
Izatnagar, IVRI, Izatnagar, CPI - Dr. Puneet Kumar

Sub- component 1.3: Learning and Capacity Building
(L&CB)

32. Learning and Capacity Building, NAARM, Hyderabad,
CPI – Dr. N. H. Rao

Sub- component 1.4: Policy and Gender Analysis
and Visioning (PGA&V)

33. Assessment of future human capital requirements in
agriculture, NAARM, Hyderabad, CPI – Dr. D. Rama
Rao

34. Assessment of Impact of Climate Change on Water-
Energy Nexus in Agriculture Under Canal Irrigation
System, IIM, Ahmedabad, CPI - Prof. Amit Garg

35. Developing a Decision Support System for
Agricultural Commodity Market Outlook, NCAP, New
Delhi, CPI – Dr. Anjani Kumar

36. Enabling Small Stakeholders to Improve their
Livelihoods and Benefit from Carbon Finance ICRAF,
New Delhi, CPI - Dr. V. P. Singh

37. Establishing and Networking of Agricultural Market
Intelligence Centres in India, TNAU, Coimbatore, CPI
- Dr. N. Ajjan

38. Policy and Institutional Options for Inclusive
Agricultural Growth, IARI, New Delhi, CPI - Dr.
Suresh Pal

39. Visioning, Policy Analysis and Gender (V-PAGe),
NCAP, New Delhi, CPI - Dr. P. Ramasundaram

Sub-component 1.5: Remodelling Financial and
Procurement System (RFPS)

40. Implementation of Management Information System
(MIS) including Financial Management System (FMS)
in ICAR, PIU-NAIP, CPI - Mr. Devendra Kumar

Component 2

Theme 1: Agro Processing

41. A Value chain for Clean Meat Production from Sheep”
Under the National Agricultural Project (NAIP),
NRCM Hyderabad, CPI - Dr. Girish Patil

42. A Value Chain for Kokum, Karonda, Jamun and
Jackfruit, BSKKV, Dapoli, CPI - Dr. Nayansingh J.
Thakor

43. Value Chain in Coconut, CPCRI, Kasaragod, CPI -
Dr. K. Madhavan

44. A Value Chian on Lac and Lac Based Products for
Domestic and Export Market, IINRG, Ranchi, CPI -
Dr. Niranjan Prasad

45. A Value Chain on Linseed Processing and Value
Addition for Profitability, BAIF, Pune, CPI - Mr.
Ramesh Rawal

46. A Value Chain on Novelty Pork Products under
Organized Pig Farming System, AAU, Guwahati,
Assam, CPI - Dr. R. N. Borpuzari

47. Value Chain on Potato and Potato Products, CPRI
Shimla, CPI - Dr. B. P. Singh

48. A Value Chain on Enrichment and Popularization of
Potential Food Grains for Neutraceutical Benefits,
UASD, Dharwad, CPI - Dr. Rama K. Naik

49. Protected Cultivation of High Value Vegetables and
Cut Flowers-A Value Chain Approach, IARI, New
Delhi, CPI - Dr. Balraj Singh

50. A Tomato Processing Prioritizations for Global
Competence, MPKV, Rahuri, CPI - Dr. S. A. Ranpise

Theme 2: Export Promotion

51. A Value chain in Major Seed Spices for Domestic and
Export Promotion, SDAU Banskantha, Gujarat, CPI
- Dr. Y. Ravindrababu

52. A Value Chain on Cashew for Domestic and Export
Market, CEPCI, Kollam, CPI - Dr. V. P. Potty

53. A Value Chain Enhanced Productivity and Profitability
of Pashmina Fiber, SKUAST, Srinagar, CPI - Dr.
Sarfaraz Ahmad Wani

54. A Value Chain on Flowers for Domestic and Export
Markets, TNAU, Coimbatore, CPI - Dr. M. Jawaharlal

55. A Value Chain on Ginger and Ginger Products, OUAT,
Bhubaneswar, CPI - Dr. H. N. Atibudhi

56. A Value Chain on High Value Shellfish from mariculture
Systems, CMFRI, Kochi, CPI - Dr. V. Kripa

57. A Value Chain on Kashmir Saffron, SKUAST, Srinagar,
CPI - Dr. Firdos Ahmad Nehvi

58. A Value Chain on Mango and Guava for Domestic
and Export Markets, CISH, Lucknow, CPI - Dr. S.
K. Shukla

59. A Value chain on Oceanic Tuna Fisheries in
Lakshadweep Sea, CMFRI, Kochi, CPI - Dr. E. V.
Radhakrishnan

60. Utilization Strategy for Oceanic Squids in Arabian Sea:
A Value Chian Approach, CMFRI, Kochi, CPI - Dr.
K. S. Mohamed

Theme 3: Food Security & Income Augmentation

61. A Value chain on Murrel Production in Tamil Nadu
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and Orissa, St. Xavier’s College, Tamil Nadu, CPI -
Dr. M. A. Haniffa

62. A Value Chain in production and utilization of Indian
major carps and prawn from system, FCM,
Nanddinagar, CPI - Dr. K. M. Shankar

63. Export Oriented marine Value Chain for Farmed-
Seafood Production Using Cobia (Rachyeentron
candum) through Rural Entrepreneurship, FC&RI
(TANUVAS, Chennai), CPI - Dr. N. Felix

Theme 4: Food Security & Income Augmentation/
Agro-Processing

64. A Novel food chain using By-products of milling
Industry for Enhancing Nutritional security, IICPT,
Thanjavur, CPI - Dr. R. Jaganmohan

65. A Value Chain on Aloe Vera Processing, IIT, Kharagpur,
CPI - Dr. P. P. Srivastav

66. A Value Chain on Castor and Its Industrial Products,
SDAU, Sardarkrushinagar, CPI - Dr. P. S. Patel

67. Value Chain on Commercialisation of Maize Products,
UAS, Bangalore, CPI - Dr. D. Raghupathi

68. A Value Chain on Composite Dairy Foods with
Enhanced Health Attributes, NDRI, Karnal, CPI - Dr.
Ashish Kumar Singh

69. A Value Chain on Enhanced Productivity and
Profitability of Pomegranate, AFPL, Bangalore, CPI
- Dr. T. V. Reddy

70. A Value Chain on Production of food-Grade
Nutraceuticals for Use Antioxidants and food
Colorants, IARI, New Delhi, CPI - Dr. Suresh Walia

71. Value Chain on Food Products from Small Millets of
Bastar Region of Chhattisgarh, SGCARS/IGKV,
Raipur, CPI - Dr. S. Patel

72. A Value Chain on Seabuckthorn (Hippophae L.),
CSKHPKV Palampur, CPI - Dr. Virendra Singh

73. A Value Chain on Selected Aromatic Plants of North
East India, CAU, Imphal, CPI - Dr. P. K. Srivastava

74. A Value Chain on Commercial Exploitation of
Underutilized Fruits of Tribal Zones of Rajasthan,
MPUAT, Udaipur, CPI - Dr. R. A. Kaushik

75. A Value chain on wild honey bee, UAS, Bangalore,
CPI - Dr. N. S. Bhat

76. Creation for Demand for Millet Foods Through PCS
Value-chain, NRCS, Hyderabad, CPI – Dr. B. Dayakar
Rao

Theme 5: Income Augmentation & Employment
Generation

77. A Value Chain for Cotton Fibre, Seed and Stalk: An
innovation for Higher Economic Return to Farmers

and Allied stakeholders, CIRCOT, Mumbai, CPI -
Dr. Rajan P. Nachane

78. Value Chain in Natural Dyes, ANGRAU, Hyderabad,
CPI - Dr. A. Sharada Devi

79. A Value Chain for Coconut Fibre and its byproducts
Manufacture of Diversified Products of Higher Value
and Better Marketability to Enahance the Economic
Returns of Farmeres, NIRJAFT, Kolkata, CPI -
Dr. Gautam Bose

80. A Value Chain on Industrial Agroforestry in Tamil
Nadu, TNAU, Coimbatore, CPI - Dr. K. T. Parthiban

81. Responsible Harvesting and Utilization of selected
Small Pelagics and Fresh Water Fishes, CIFT, Kochi,
CPI - Dr. M. Nasser

Theme 6: Income Augmentation & Employment
Generation/Processing

82. A Milk Value chain for the Un-Organized Sector,
TANUVAS, Chennai, CPI - Dr. C. Naresh Kumar

83. A Value Chain on Enhanced Productivity and
Profitability of Patchouli, JAFPL, Bangalore, CPI -
Er. R. Dayananda Kumar

84. Value Chain on Value Added Products Derived from
Prosopis juliflora, CAZRI, Jodhpur, CPI - Dr. L. N.
Harsh

Theme 7: Income Augmentation & Employment
Generation/Resource Use Efficiency

85. Value Chain for Bio-ethanol Production from Sweet
Sorghum in Rainfed Areas through Collective Action
and Partnership, ICRISAT, Hyderabad, CPI –
Dr. Belum V. S. Reddy

86. A value Chain on Fish Production in Fragile
Agricultural Lands and Unutilized Aquatic Resources
in Maharashtra, CIFE, Mumbai, CPI - Dr. A. K. Reddy

87. A Value Chain on Banana Pseudostem for Fibre and
Other Value Added Products, NAU, Navsari, CPI -
Dr. R. G. Patil

88. Value Chain on Zona free Cloned Embryos for Quality
Animal Production from Elite Buffaloes and Pashmina
Goats, NDRI, Karnal, CPI - Dr. Suresh Singla

89. Capitalisation of Prominent landraces of Rice in Orissa
Through Value Chain Approach, M. S. Swaminathan
RF, Jeypore, Orissa, CPI - Dr. Susanta Sekhar
Chaudhury

Theme 8: Resource Use Efficiency

90. Value Chain on Biomass Based Decentralized Power
Generation for Agro Enterpises, CIAE, Bhopal, CPI -
Er. Anil Kumar Dubey
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91. A Biopesticide Mediated Value Chain for Clean
Vegetables, CSKHPKV, Palampur, CPI – Dr. D. C.
Sharma

Component 3

Theme 1: Animal Husbandry 

92. Sustainable livestock based farming system for
livelihood security in Hoshiarpur district of Punjab,
GADVASU, Ludhiana, CPI - Dr. A. L. Saini

93. Goat husbandry based integrated approach for
livelihood security in disadvantaged districts of
Bundelkhand region, CIRG, Makhdoom, CPI -
Dr. M. K. Singh

94. Sustainable rural livelihood security through integrated
approach in Hingoli and Nanded districts of
Maharashta, MA & FSU, Nagpur, CPI – Dr. C. D.
Khedkar

95. Holistic Approach for improving Livelihood Security
Through Livestock based Farming System in
Barabanki and Raebareli Districts of U.P., IVRI,
Izatnagar, CPI – Dr. R. B. Rai

Theme 2: Coastal and flood zone areas

96. Farming for livelihood security of small and marginal
farmers in disadvantaged districts of Tamil Nadu,
Annamalai University, CPI - Dr. Rm. Kathiresan

97. Live Better with the Flood-An Approach for
Sustainable Security in District Dhemaji, Assam,
Action for Food Production, New Delhi, CPI -
Dr. S. C. Jain

Theme 3: Fisheries

98. Sustainable livelihood improvement through integrated
freshwater aquaculture, horticulture and livestock
development in Mayurbhanj, Keonjhar and Sambalpur
Districts of Orissa, CIFA, Bhubaneswar, CPI -
Dr. Saroj K. Swain

Theme 4: Himalayan Eco-system

99. Enhancement of Livelihood Security through
Sustainable Farming Systems and Related Farm
Enterprises in North- West Himalaya, VPKAS, Almora,
CPI – Dr. A. K. Srivastva

100.Livelihood Improvement and Empowerment of rural
Poor through Sustainable Farming Systems in North
East India, ICAR Res. Complex for NEH Region, CPI
– Dr. G. C. Munda

Theme 5: Improvement of degraded areas

101.Improving Livelihood Security in salt-affected
Watersheds of Muzaffarpur and Sheohar Districts of

Bihar, RAU, Bihar, CPI - Dr. S. S. Prasad

Theme 6: Rainfed areas

102.Multi Enterprise Farming models to Address the
Agrarian crisis of Wayanad district of Kerala, KAU,
Kerala, CPI - Dr. V. S. Devdas

103.Achieving Improved livelihood security through
Resource Conservation and Diversified farming
system approach in Mewat, CCSHAU, Hisar, CPI -
Dr. V. K. Yadav

104.Developing Sustainable Farming Systems Models for
Prionritized Micro Watershed in Rainfed Areas in
Jharkhand, BAU, Ranchi, CPI - Dr. A. K. Singh

105.Livelihood Promotion through Integrated Farming
System in Assam, AAU, Assam, CPI - Dr. Prabin
Kumar Gogoi

106.Ensuring livelihood security through watershed based
farming system modules in disadvantaged districts
of Mirzapur and Sonbhadra in Vindhyan region, IAS-
BHU, Varanasi, CPI - Dr. J. S. Bohra

107.Improvement in Livelihood Security of Rural People
Living in Disadvantaged Districts of Uttar Pradesh
throught Diversification in Agriculture, CSAUAT,
Kanpur, CPI - Dr. H. P. Chaudhary

108.Improving rural livelihood security through sustainable
integrated farming model and allied enterprises in
Bastar region of Chhattisgarh., IGKVV, Raipur, CPI -
Dr. S. K. Patil

109.Integrated Farming System for enhancing sustainable
rural livelihood security in Sahibganj and Pankur
Districts of Jharkhand, Gramin Vikas Trust, Ranchi,
CPI - Dr. S. C. Prasad

110. Integrated Farming System for Sustainable rural
livelihood in undulating and rainfed areas of Jhabua
and Dhar Districts of Madhya Pradesh, RVSKVV,
Gwalior, CPI - Dr. H. S. Yadav

111. Integrated Farming Modals to Ensure Sustainable
Livelihood Security for the Peasants of
Disadvantaged Districts of Madhya Pradesh, JNKVV,
Jabalpur, M.P., CPI - Dr. N. K. Khare

112. Integrated Project for Research on Development
Process and Sustainability of Livelihood in Selected
Disadvantaged Districts of Gujarat State, SDAU,
Sardarkruishinagar, CPI - Dr. K. A.Thakkar

113. Efficient Land Use Based Intergrated Farming System
for Rural Livelihood Security in Aurangabad, Dhule
and Gondia Districts of Maharashtra, NBSS&LUP,
Nagpur, CPI - Dr. Arun Chaturvedi

114. Livelihood and Nutritional Security of Tribal
Dominated Areas through Integrated Farming System
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and Technology Models, MPUAT, Udaipur, CPI -
Dr. I. J. Mathur

115. Livelihood Security of rural poor in Disadvantaged
Chitradurga District of Karnataka through integrated
farming systems approach, UAS, Bangalore, CPI -
Dr. N. Nagaraj

116. Livelihood Security through Resource and
Entrepreneurship Management in Bidar District, UAS,
Dharwad, Karnataka, CPI - Dr. R. C. Deshmukh

117. To Promote Sustainable livelihood of the small
and marginal farmers with a focus on women’s
empowerment in Nawada and Purnea District of
Bihar, BSFL, BASIX, Patna, CPI – Mr. Mihir Sahana

118. Sustainable Farming System to Enhance and Ensure
Livelihood Security of Poor in Purulia, Bankura and
West Midnapore Districts of West Bengal, BCKV West
Bengal, CPI - Dr. Amit Kumar Roy

119. Sustainable Livelihood Improvement through Need
Based Integrated Farming System Models in
Disadvantaged Districts of Bihar, ICAR-RCER, Patna,
CPI - Dr. Abhay Kumar

120.Sustainable Rural Livelihood and Food Security to
Rainfed Farmers of Orissa, OUAT, Bhubaneswar, CPI
– Dr. B. Behera

121.Sustainable Rural Livelihood Empowerment Project
for Northern Disadvantaged Disrticts of West Bengal,
UBKV, West Bengal, CPI - Dr. Sateyendra Chandra
Sarker

122.Sustainable Rural Livelihood Security in Backward
Districts of Maharashta, BAIF Devfelopment
Research Foundation, CPI – Mr. B. K. Kakade

123.Sustainable rural Livelihoods Through Enhanced
Farming Systems Productivity and Efficient Support
systems in Rainfed Areas”, CRIDA, Hyderabad, CPI
– Dr. Sreenath Dixit

124.Up-scaling Livelihood of Forest Communities through
enhanced farm productivity and efficient support
systems in Godda District of Jharkhand, AFC Ltd,
New Delhi, CPI - Dr. Ashish Deepankar

Theme 7: GEF projects

125.Harmonizing biodiversity conservation and agricultural
intensification through integration of plant, animal and
fish genetic resources for livelihood security in fragile
ecosystems, NBPGR, New Delhi, CPI - Dr. S. K.
Pareek

126.Strategies for sustainable management of degraded
coastal land and water for enhancing livelihood
security of the farming communities, CSSRI,
Canningtown, CPI - Dr. B. K. Bandyopadhyay

127.Strategies to enhance adaptive capacity to climate
change in vulnerable regions, IARI, New Delhi, CPI
- Dr. S. K. Bandyopadhyay

Component 4

Theme 1: Animal Nutrition and Desease

128.Bovine Mastitis Unraveling Molecular details of
hostmicrobe interaction and development of molecular
diagnostic methods, PD- ADMAS, Bangalore, CPI -
Dr. B. R. Shome

129.Identification of oncolytic viral genes and development
of tumour targeted nano-delivery for cancer therapy
in bovines, IVRI, Izatnagaar, CPI - Dr. Ashok K.
Tiwari

130.Manipulation of the rumen ecosystem through
modified rumen enocoding novel fibralytic enzymes
using nucleic acid based technologies for the improved
utilizatin of crop residues, NIANP, Bangalore, CPI -
Dr. M. Chandrasekharaiah

131.Rumen microbial diversity in domesticated and wild
ruminants and impact of additives on methanogenesis
and utilization of poor quality fibrous feeds, IVRI
Izatnagar, CPI - Dr. D. N. Kamra

132.Serological diversity and molecular characterization
of Dechelobacter nodosus and development of vaccine
against virulent footrot, SKUAST - K, Srinagar, CPI-
Dr. Shakil Ahmed Wani

133.Study of herbal acaricides as means to overcome the
development of resistance in ticks to conventional
acaricides, IVRI Izatnagar, CPI - Dr. Srikanta Ghosh

134.Toll-like receptors in farm animals-evolutionary
lineages and application in disease resistance,
TANUVAS, Chennai, CPI - Dr. G. Dhinakar Raj

135.Toll-like receptors in phylogenctically divergent
fish speies-their contribution in modulating the
innate immunit, CIFA, Bhubaneswar, CPI - Dr. M.
Samanta

Theme 2: Animal Reproduction

136.Analysis of mammary gland transcriptome and
proteome during lactation and involution in indigenous
cattle and buffalo for identification of probable
mammary biomarkers, NDRI, Karnal, CPI - Dr. A.
K. Mohanty

137.Characterization and differentiation of embryonic,
adult spermatogonial stem cells in cattle and buffaloes,
NDRI, Karnal, CPI - Dr. M. S. Chauhan

138.Development potency of parthenogenetic goat
embryos, IVRI, Izatnagaar, CPI - Dr. Sadhan Bag
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139.Elucidating the Physiological and Genomic regulating
process of follicular development, oocyte maturation
and embryogenesis in buffalo, NDRI, Karnal, CPI -
Dr. T. K. Datta

140.Genetic basis of inferior sperm quality and fertility
bulls, PDC, Meerut, CPI - Dr. Indrajit Ganguly

141.Genomice of Cotton Boll and Fibre Development,
ICGEB, New Delhi, CPI - Dr. V. Siva Reddy

142.Molecular Basis of capacitation like changes in the
assessment and prevention of cryodamage during
cryopreservation of bovine spermatozoa (Buffalo and
Crossbred Bulls), NDRI, Karnal, CPI - Dr. S. K. Atreja

Theme 3: Biosystematics and Biodiversity

143.Biosystematics of the genera Vigna, Cucumis and
Abelmoschus, NBPGR, New Delhi, CPI - Dr. K. V.
Bhat

144.Diversity analysis of Bacillus and other predominant
genera in extreme environments and its utilization in
Agriculture, NBAIM, Bhanjan, CPI - Dr. Sudheer
Kumar

145.Studies on relationship between ecogeography of the
chemotypic variation of nine important but highly
threatened medicinal plant species and prospects of
their cultivation, NBRI Lucknow, CPI - Dr. A. K. S.
Rawat

146.Studies on the ecology and taxonomy of whitefly
Bemisia tabaci in India, its symbiosis with obligate
and facultative bacterial symbionts, University of
Delhi, CPI - Dr. Rajgopal Raman

147.Study of the status and nature of variability in
freshwater bivalves in the Western Ghats and
identification of species with commercial value,
Mangalore University, Mangalore, CPI - Dr. S.
Thippeswamy

148.To understand the nature of diversity in lac insects of
Kerria spp. In India and the nature of insect x host
interaction, IINRG, Ranchi, CPI - Dr. Kewal Krishan
Sharma

149.Utilization of Weed Flora of Medicinal Value in Some
Important Cropping Systems of Andhra Pradesh, AU,
Visakhapatnam, CPI - Dr. Battu Ganga Rao

Theme 4: Biotechnology

150.Allele Mining and Expression Profiling of Resistance
- and Avirulence - genes in Rice-Blast Pathosystem
for Development of Race Non-Specific Disease
Resistance NRCPB, New Delhi, CPI- Dr. T. R.
Sharma

151.Bioprospecting of genes and allele mining for abiotic

stress tolerance, NRCPB, New Delhi, CPI -  Dr. T.
Mahapatra

152.Development of goat knocked down of myostatin
gene through RNA interference technology to enhance
the meat production, JNKVV, Jabalpur, CPI - Dr. B.
C. Sarkhel

153.Gene silencing-A strategy for management of White
Spot Syndrome Virus (WSSV), CCMB, Hyderabad,
CPI - Dr. K. C. Majumdar

154.Identification of Quantitative Trait Loci for Milk yeild,
Fat and Protein in Buffaloes, NBAGR, Karnal, CPI-
Dr. Ramesh Kumar Vijh

155.Molecular Tools for exploration of Heterosis, Yield
and Oil Quality in Sesame, IIT, Kharagpur, CPI - Prof.
S. K. Sen

156.Towards development of a single cell C4
photosynthetic system in rice, JNU, New Delhi, CPI
- Dr. B. C. Tripathy

157.Unraveling molecular processes involved in advantive
polymbryony towards genetic engineering for fixation
fo heterosis, NRCPB, CPI - Dr. S. R. Bhat

Theme 5: Engineering, Sensors and Precision
Farming

158.Bamboo as a green engineering material in rural
housing and agricultural structures for sustainable
economic growth, IIT Delhi, CPI - Dr. P. Sudhakar

159.Design and Development of Rubber Dams for
Watersheds, IRMRA Thane, CPI - Mr. P. R.
Chaudhury

160.Development of Spectral Reflectance Methods and
Low Cost Sensors for Real Time Application of
Variable Rate Inputs in Precision Farming, PAU,
Ludhiana, CPI - Dr. Manjeet Singh

161.Development of wireless sensor network for animal
management, IIT, New Delhi, CPI - Dr. S. Kar

162.Precision Farming Technologies based on
Microprocessor and Decision Support for Enhancing
Input Application Efficiency in Production Agriculture,
CIAE, Bhopal, CPI - Er. Prem Shanker Tiwari

Theme 6: IPM

163.Effect of abiotic stresses on the natural enemies of
crop pests: Trichogramma, Chrysoperla, Trichoderma
and Pseudomonas and mechanism for tolerance to
these stresses, PDBC, Bangalore, CPI - Dr. S. K.
Jalali

164.Nature of interactions among the entomopathogenic
nematodes, their bacterial symbionts and the insect
hosts, IARI, New Delhi, CPI - Dr. Sudershan Ganguly
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165.Novel strategies for molecular diagnosis of plant
viruses, IARI, New Delhi, CPI - Dr. Bikash Mandal

166.Potential of RNAi in insect pest management: A model
in silencing genes specific to tomato fruit borer,
Helicoverpa armigera Hubner (Noctuidac:
Lepidoptera), IIHR, Bangalore, CPI - Dr. R. Asokan

167.Research into development of decision support
systems for insects pest of rice cotton, CRIDA,
Hyderabad, CPI – Dr. Y. G. Prasad

168.Understanding plant-nematode interactions using
RNAi, IIT, Kanpur, CPI - Dr. K. Subramaniam

Theme 7: Nano Science

169.Designing and studying mode of action and biosafety
of nanopesticides, ISI, Calcutta, CPI - Dr. Arunava
Goswami

170.Nano-technology for Enhanced Utilization of Native-
phosphorus by Plants and Higher Moisture Retention
in Arid Soils, CAZRI, Rajasthan, CPI - Dr. J. C.
Tarafdar

171.Synthesis and Characterization of Nano-Cellulose and
ist Application in Biodegradable Polymer Composites
to Enhance Their Perfomance, CIRCOT, Mumbai,
CPI - Dr. N. Vigneshwaran

Theme 8: NRM & Climate Change

172.Arsenic Food Chain: cause, effect and mitigation,
BCKV, CPI - Dr. Supradip Sarkar

173.Assessment of quality and resilience of soil in agro-
ecosystems, IISS, Bhopal, CPI - Dr. Samaresh Kundu

174.Georeferenced Soil Information System for Land Use
Planning and Monitoring Soil and Land Quality for
Agricultural, NBSS&LUP, Nagpur, CPI - Dr. T.
Bhattacharya

175.Modeling the performance of a few major cropping
systems in Eastern India in the light of projected
climate change, OUAT, Bhubansewar, CPI -Dr. S.
Pasupalak

176.Soil organic carbon dynamics vis-a-vis anticipatory
changes and crop adaptation strategies, CRRI, Orissa,
CPI - Dr. P. Bhattacharya

177.Understanding the mechanism of off-season
flowering and fruiting in mango under different
environmental conditions, CISH, Lucknow, CPI -
Dr.  Shailendra Rajan

178.Understanding the Mechanism of status of a few
nutritionally important micronutrients in some
important food crops and the mechanism of
micronutrient enrichment in plant parts, IISS, Bhopal,
CPI -Dr. M. V. Singh

Theme 9: PHT

179.Detection and Mitigation of Dairy Pathogens and
Adulterants using Chemical Biology, IIT, Roorkee,
Uttarakhand, CPI - Dr. Naveen Kumar Navani

180.Development of Biosensors and Micro-Techniques
for Analysis of Pesticide residues, Aflatoxin, Heavy
Metals and Becterial contamination in Milk, BITS,
Goa, CPI - Dr. Sunil Bhand

181.Development of Nondestructive Systems for
Evaluation of Microbial and Physico-chemical Quality
Parameter of Mango, CIPHET Ludhiana, CPI - Dr.
S. N. Jha

182.Novel Approaches for Production of Nutraceuticals
from Milk and Indian Herbs for Potential Use in
Functional Dairy Foods, NDRI Karnal, CPI - Dr. R.
R. B. Singh

183.Novel biotechnological processes for production of
high value products from rice straw and bagasse,
GNDU, Punjab, CPI - Dr. B. S. Chadha

184.Standardization of selected Ethnic fermented foods
and beverages by retionalization of Indigenous
knowledge, IICPT, Thanjavur, CPI - Dr. K.
Singaravadivel

185.Studies on Cryogenic Grinding for Retention of Flaour
and Medicinal Properties of Some Important Spices,
CIPHET, Ludhiana, CPI - Dr. S. Balasubramanian

186.Studies on High Pressure Processing (HPP) of High
Value Perishable Commodities, IIT, Kharagpur, CPI -
Dr. P. S. Rao

Theme 10: Social Science

187.Development of a set of alternative ICT models based
on a study and analysis of the major ICT initiatives in
agriculture in India to meet the information need of
the Indian farmers, MEDIA Lab Asia, CPI - Dr. T. S.
Anurag

188.Risk assessment and insurance products for
agriculture, NCAP, New Delhi, CPI - Dr. S. S. Raju
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List of Patents under NAIP

Annexure 2

Sub-project Title of patent applied Application number/Filed

Component 2

A value chain in coconut (CL: CPCRI, Kasaragod) Coconut testa remover 1363/CHE/2008

A Value Chain on Utilization of Banana Modified raspador Filed
Pseudostem for Fibre and Other Value Added
Products (CL: NAU, Navsari)

Sap as liquid fertilizer and nutrient spray Filed

Candy from central core Filed

Modified Medhlari Charkha Filed

Yarn machine suitable to spin banana Filed
fibre to yarn

A Bio-pesticide Mediated Value Chain For Process for botanical formulation for
Clean  Vegetables (CL: CSKHPKV, Palampur) controlling insect pest and fungal  pathogen Filed

and preparation thereof

Trichoderma formulation for controlling Filed
diseases of vegetables in cold and drought
prone area

A Value chain on Flowers for Domestic Export Packing Technology for 1370/CHE/2010
and Export Markets (CL: TNAU, Cimbatore) Jasmine Flower

A Value Chain on Coconut Fibre and Coconut Fibre Aggregation  Machine C45/MUM/2011, Dt. 07/02/2011
Its By-Products (CL: NIRJAFT, Kolkata)

Methods of chemical retting Coconut Fibre 330/KOL/2011, Dt. 14/3/2011

A Value Chain on Wild Honey Bee Honey Pan Beeda DR/DOCUJRP/GEM/2010/11
(CL: UAS, Bangalore)

A value chain on Cashew for Domestic Pollution controlling drum roasting cashew Regd. #IPR/ FA/10064
and Export Market (CL: CEPC, Kollam) processing units

Low cost method for the extraction of Regd. #IPR/ FA/ 10076
anacardic acid from cashew nut shell

A value chain on composite dairy foods with Whey-Skim milk based complementary food Submitted to Institute Technology
enhanced health attributes (CL: NDRI, Karnal) Management  Cell (ITMC) of NDRI

Whey-protein enriched extruded snacks Submitted to Institute Technology
Management  Cell (ITMC) of NDRI

Process Technology for Bajra Lassi Submitted to Institute Technology
Management  Cell (ITMC) of NDRI

Component 3

Holistic Approach for improving Livelihood Mineral based technology for estrus induction Filed
Security Through Livestock based Farming  and synchronization in bovines
System in Barabanki and Raebareli Districts
of U.P. (CL: IVRI, Bareilly)

Component 4

Synthesis and Characterization of Nano-Cellulose A process for the preparation of cellulose 3012/MUM/2009, dt. 30-12-2009
and its Application in Biodegradable Polymer nanoparticles using the fungus,
Composites to Enhance Their Performance Trichoderma reesei
 (CL:  CIRCOT, Mumbai)

Zinc chloride pretreatment of microcrystalline 193/MUM/2010, dt. 12-04-2010
cellulose for preparation of nanocellulose by
homogenization process
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Sub-project Title of patent applied Application number/Filed

Potential of RNAi in insect pest management: Single PCR, single ligation and single Filed
A model in silencing genes specific to tomato transformation method to generate intron
fruit borer, Helicoverpa armigera Hubner containing hairpin RNA for RNA interference
(Noctuidae: Lepidoptera) in plants
(CL: IIHR, Bangalore)

Designing, and studying mode of action and Samfungin; A novel fungicide against Filed in ICAR in 2010
biosafety of nanopesticides Aspergillus niger and the process for
(CL: Indian Statistical Institute, Kolkata) making the same

Hexaconazole nanoencapsulation: A novel Filed in ICAR in 2011
fungicide and the process for making the
same

Novel biotechnological processes for production Design of membrane based enzyme Filed
of high value products from rice straw concentration assembly
and bagasse (CL: Guru Nanak  Dev University,
Amritsar)

Genomics of cotton boll and fibre development Promoters from Gossypium hirsutum for the Filed
(CL: International Centre for Genetic over expression of foreign genes in
Engineering and Biotechnology, New Delhi) cotton boll tissue

Development of Biosensors and Micro-techniques Development of Spore Inhibition Based- 3064/DEL/2010
for Analysis of Pesticide residues, Enzyme Substrate Assay (SIB-ESA) for
Aflatoxin , Heavy Metals & Bacterial monitoring Aflatoxin M1 in milk
Contamination in Milk (CL: BITS, Pilani)

Development of Biosensors and Micro-techniques Heavy Metal Optical biosensor Filed
 for Analysis of Pesticide residues, Aflatoxin,
Heavy Metals & Bacterial Contamination in Milk,
(CL: BITS, Pilani)

DNAZyme based lead biosensor. Filed

Novel biosensing device for high sensitivity Filed
analysis of pesticide residues in milk and
other matrices

Detection and Mitigation of Dairy Pathogens Urea online FIA-sensor Filed
and Detection of Adulterants using Chemical
Biology, (CL: IIT-Roorkee)

Novel DNA and RNA aptamer sequences Filed

Novel chemical entities Filed

Identification of Quantitative Trait Loci for Parentage Verification Kit in Buffaloes Filed
Milk Yield, Fat and Protein Percent in Buffaloes,
(CL: NBAGR-Karnal)
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Annexure 3

Component 2

List of Technologies

Sl. Sub-Project Production Technology Processing Technology
No.

1. Value chain on potato and potato products, Agro-techniques for production of Animal feed from potato
CPRI, Simla mini tubers under net house waste and waste potatoes

Agro-techniques for production of Developed varieties for French fry
French fry grade potatoes

Production technology for Long term storage technology for French
baby potatoes fry potatoes

Production technology for Extraction of dietary fiber from potato peel
salad potatoes

Production technology for
Calcium rich potatoes

2. Value chain for clean meat production Complete feed formulation
from sheep, NRCM, Hyderabad

3. A Value chain on industrial agroforestry Clonal technology for Casuarina
in Tamil Nadu, TNAU, Coimbatore

New Casuarina clonal variety

4. Capitalization of prominent landraces Introduction of SRI technology for
of rice in Orissa through value chain production enhancement of rice
 approach, MSSRF, Jeypore landraces

5. A Novel Food Chain using By-products of Braffin, NAIP Kurae and Rice bran Two bakery products, three ready to eat
Milling Industry for Enhancing cookies products, one ready mix and one
 Nutritional Security, IICPT, Thanjavur dehydrated product

6. A value chain on flower for domestic and Precision production technology for Export packaging technology for jasmine
export markets, TNAU, Coimbatore African marigold (Tagetes erecta) flowers to export markets

hybrid “L3”

Enhancement of xanthophylls content Identification of new plant species for dry
in African marigold (Tagetes erecta) flower making
hybrid “L3” through micronutrients
application

Foliar application of biostimulants to Drying techniques for the identified native
enhance the xanthophylls content species
 in African marigold (Tagetes erecta)
hybrid “L3”

Improved fumigation technology for Bleaching method in the identified native
protected carnation (variety: Domingo) plant species for dry flower making
cultivation

Management of calyx splitting in Export packaging technology for dry
carnation (Dianthus caryophyllus) flower products

Eco-friendly techniques for Jasmine flowers treated with Boric acid
management of Helicoverpa armigera @ 4% increased shelf life of flowers
in Marigold  (Tagetes erecta Linn.)

Methods to manage leaf blight
(Alternaria jasmini) in jasmine

Techniques to manage of bud worm
(Hendecasis duplifascialis) in jasmine
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Sl. Sub-Project Production Technology Processing Technology
No.

Techniques for the management of
Red spider mite in carnation

Techniques for the management of
fusarium wilt (Fusarium oxysporum
sp dianthi) in carnation

7. Value chain on novelty pork products Low cost pig ration with locally Refinement of technologies for production
under organized pig farming systems, available feed ingredients —water of cooked pork sausage with fermented
AAU, Guwahati hyacinth (25% replacement with bamboo shoot

wheat bran)-

Artificial insemination technique  for pig Selected meat processing equipment for
import substitution

EM Technology on application of Electric stunner and refrigerated meat
Lactobacillus acidophilus for transporting van
improvement in the productive
performances of pigs and mitigation
of malodour from the pig sties

8. A value chain on coconut fibre and its Flexible rubber composite with coir pith Ornamental fabrics from jacquard
by products, NIRJAFT, Kolkata handloom

Geo-textiles of composite structure Sleepers from fancy blended fabric and
rubber composite

Rubber composite using coir pith as Coconut pith as filler based innovative
additional filler to reduce cost products (Rubber ball, Handle grip, LED

lamp body, Rubber gauntlet, Silicone
rubber, Moderator block, Brake shoe
block, Flower pot, Manhole lid, Pebbles for
aquarium application)

Industrial textiles by ternary blended Roofing sheet
yarn

Designed and developed energy Rubber mat
efficient disintegrator and
de-fibering Machine

Carding machine Extruded articles using coconut pith as
filler

Drawing-cum-gilling machine

Spinning machine

Twisting machine

9. A value chain on cashew for domestic Polymerized compound from residol Production of anacardic acid from
and export market, CEPCI, Kochi cashew shell

Bioremediation technology Production of pectinase from cashew
shell cake

Production of Tannase from cashew testa

10. A value chain on productivity and Good agricultural practices (GAP) for
profitability of pomegranate, AFPL, pomegranate
Bangalore

11. Responsible Harvesting and Utilization of Improved ring seine design (600x60 m Ready to cook, ready to serve products
selected Small Pelagics and Fresh with 22mm mesh size to ensure from mackerel, sardine and anchovies
Water Fishes, CIFT, Kochi resource sustainability)

Species specific gillnets for rohu and Ready-to-serve products from freshwater
catla with three mesh sizes each for fishes like etroplus suratensis (pearl spot)
sustainable fishing in reservoirs

Fish meat-bone separator Dried products from selected pelagics like
mackerel, sardine and anchovy
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Sl. Sub-Project Production Technology Processing Technology
No.

Powered laminating machine for Ensilaging & feed formulation for fowls/
bombay duck fishery animal

Laminated bombay duck in appropriate
package

Chilled fish portions from Labeo rohita,
Catla catla

12. Value Chain Model for Bioethanol Production Improved sweet sorghum crop Processing of juice to syrup
from Sweet Sorghum in Rainfed Areas production technology
Through Collective Action and Partnership

Modified juice expulsion machine Sweet sorghum chopped bagasse as
fodder /feed to animals

Stalk supply chain management model
through cart owners and sorghum
farmers contract model

13. A Value chain in Major Seed Spices for Seed village concept On farm primary processing, cleaning and
Domestic  and Export Promotion, grading – through Mobile seed processing
SDAU, SK Nagar unit

Organic farming for seed spices Low cost solar drying structure for fennel

Seed drill Cryogenic Grinding in spice crops

Wheel hoe

Navin sickle

Seed treatment

Drip irrigation in
Fennel and cumin

Harvesting stage- full maturity

14. A Value Chain in production and utilization Gelatin production from carp skin, Production of bioactive peptide from IMC
of Indian major carps and prawn airbladder and scales–Adopted by meet having ACE inhibitor activity
from system, FCM, Nanddinagar M/s. Millenium Exports, Chennai

Process for production of stabilized
mince meat from IMC

15. A Value Chain on Enrichment and Barnyard millet based flakes, Foxtail millet based Diabetic Mix
Popularization of Potential Food  Grains for little millet khakhara
Neutraceutical  Benefits, UAS, Dharwad

Little millet based Sports food

Foxtail millet based Khakhra

Little millet based Cookies

Little millet based flakes

16. A value Chain on Fish Production in Fragile Carp seed production in salt affected Preparation of Fish Cutlet, Fish Shev from
Agricultural Lands and Unutilized Aquatic sugarcane fields Fresh Water Fish
Resources in Maharashtra, CIFE, Mumbai

Carp production in salt affected
sugarcane fields

Raising of carp fingerlings in the
vicinity of selected reservoirs in
Ratnagiri District, Maharashtra

17. A Value chain on Murrel Production in Murrel Seed production Murrel Fillet
Tamil Nadu and Orissa, St. Xavier’s College,
Tamil Nadu

Pelletted Feed for Murrels Murrel Fry

Live Feed Culture Murrel Gravy
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Sl. Sub-Project Production Technology Processing Technology
No.

Larviculture of Murrels Murrel Briyani

Grow-out culture of murrels Murrel Vermicelli

Murrel Pollichathu

Murrel Poori

Murrel Cutlet

Murrel Pickle

Murrel Soup

Murrel FingerChips

Murrel Fish Balls

Murrel Fish Sticks

Murrel Stew

Murrel Curry

18. Export Oriented marine Value Chain for Canned cobia
Farmed-Seafood Production Using Cobia
(Rachyeentron candum) through Rural
Entrepreneurship, TANUVAS, Chennai

Cooked chilled cobia

Cobia snack foods

19. Value Chain on Zona free Cloned Embryos Live buffalo calves Somatic cells of buffaloes
for Quality Animal Production from Elite
Buffaloes and Pashmina Goats, NDRI,
Karnal

Embryo Transfer in a Stem cells
goat at NDRI centre

Frozen-thawed embryos

20. A Value Chain on Production of food- Standardization of protocols for Processing of black carrot for extraction
Grade Nutraceuticals for Use extraction of  anthocyanins from of anthocyanin concentrate.
 Antioxidants and food Colorants,  black carrot
 IARI, New Delhi

Know-how for the production of Processing of chili for production of chilli
capsaicinoids concentrate from chilli oleoresin containing capsaicinoides

Refinement in process for extraction
of  steviol glycosides from Stevia
rebaudiana

21. A Value Chian on Lac and Lac Based Kusmi broodlac production on Ber Alternate bleached technology for
Products for Domestic and (Zizyphus mauritiana) manufacture of bleached lac.
Export Market, IINRG, Ranchi

Lac cultivation on F. semialata by
raising plantation

22. A Value Chain on Mango and Guava for Integrated nutrient management for Preparation of  Mango bar, , Pulp, Pickle,
Domestic and Export Markets, CISH, mango based on soil test Squash, Jam, Jelly and RTS- Mango
Lucknow

Integrated pest management

Integrated disease management

Bagging of Fruits for better fruit quality

Water use efficiency – micro irrigation
system

Canopy Management (Including training
and pruning of mango)
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Sl. Sub-Project Production Technology Processing Technology
No.

High density planting

Application of Cultar to induce
flowering in mango

23. Value Chain in Coconut, CPCRI, Kasargod Integrated Nutrient Management Production of coconut chips

Intercropping in Coconut Garden Protocol for Virgin Coconut Oil by hot
processing

Production of Vermi compost using Coconut water squash prepared from
 coconut leaves matured coconut water in 4 different

combinations

Basin Management Protocol for Virgin Coconut Oil by
fermentation

Refinement of the technology for
Production of vinegar from coconut water

24. A value chain  on high value shellfishes New market developed for fresh high Three products named “MUZURIS”
from mariculture systems, CMFRI, Kochi quality depurated oysters in urban (Marinated oysters, Frozen oysters and

areas Oyster curry-ready to serve products)

Depuration protocols developed Depuration display units and products
developed and adopted by five star
restaurants

25. A Biopesticide Mediated Value Chain for Integrated Pest Management
Clean Vegetables, CSKHPAU, Palampur Technology for Cabbage

Integrated Pest Management
Technology for Pea

26. A Value Chain on Kashmir Saffron, Standardized planting geometry & INM Post-harvest handling & value addition of
SKUAST, Srinagar system for higher saffron yield under saffron using low cost commercial solar,

mono cropping hot air dryers

Remunerative saffron based cropping
systems

Corm rot management

IPM module for saffron

Cost effective weed management in
saffron

Reduction of drudgery through
mechanization

27. A Value Chain on Enhanced Productivity Package of practices for patchouli
and Profitability of Patchouli, JAFPL, cultivation
Bangalore

28. A Value Chain on Commercial Exploitation Rejuvenation of unproductive ber trees Ber destoner
of Underutilized Fruits of Tribal Zones of
Rajasthan, MPUAT, Udaipur

Fertilization in custard apple Antidibetic tablets from Jamun

Harvesting tool for ber Value added products from ber

Harvestor for jamun Value added products from Jamun

Value added products from Aonla

29. A Value chain on Oceanic Tuna Fisheries Modified Pablo boats with
in Lakshadweep Sea, CMFRI, Kochi  tuna long line winch Smoked Tuna in Oil

Masmin flakes

Masmin Powder



148
NAIP ANNUAL REPORT 2010–11

ANNEXURES

Sl. Sub-Project Production Technology Processing Technology
No.

Improved method of masmin production Red meat incorporated extruded snack
product Tuna kure

Pig feed from red meat of tuna

SILO feed from tuna waste

Extraction of gelatin from yellow fin tuna
skin

30. A Value Chain on Ginger and Ginger NR-Ginger, for lowering cholesterol in
Products, OUAT, Bhubaneshwar human being

<20% Gingerols water soluble powder
released

<30% Gingerols free flowing powder
released

31. A Value Chain on Composite Dairy Foods Whey based beverages
with Enhanced Health Attributes, NDRI,
Karnal

Protein-enriched extruded snacks

Whey protein-enriched iron fortified
biscuits

Whey-pearl millet based complementary
foods

Pearl millet based fermented beverage

Pearl millet based instant halwa & upma
mix

32. Value Chain in Natural Dyes, Textile shades on cotton (3665 shades),
ANGRAU, Hyderabad silk (170), banana(120)

Eco-holi powders – 9 colours

Surface paints – 10 shades

Eco handicrafts – banana handicrafts
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Annexure  4

List of Technologies

Component 3

1. Rice-Fish-Poultry Farming System-Annamalai
University, Tamil Nadu

2. Improvement of Livelihood through Integration of Fish
with aquatic commercial crops i.e., Makhana (Euryale
ferox Salisb.) & Water Chestnut (Trapa bispinosa
Natans.) in water bodies in flood prone Ecosystem
of Darbhanga, Bihar

3. Sustainable livelihood through Kadaknath production
in Jhabua, M.P.

4. Livelihood Security through Lac Cultivation
5. ‘m-Krishi’ Fisheries Advisory Service Potential

Fishing Zone (PFZ)
6. Utilization of upland fallows for cultivation of maize

for increased income, food and nutritional security in
Bastar region

7. Light traps-A small Innovation for Livelihood
Improvement

8. Integrated rice–fish–vegetable system

9. Integrated fish–vegetable–animal system
10. Income generation through rope making machine –

A Success Story
11. Altered Spacing for Higher Profitability in Cotton 
12. Farm Ponds-Harbingers of Better Livelihoods-

as success story
13. Tussar Sericulture-A sustainable option for livelihood 
14. Finger Millet Regains Importance in Champawat

Villages
15. Livelihood Security through integration of low input

technologies for small land holders of Barabanki
district in Uttar Pradesh

16. Tuber Crops Based Farming System at Balaram,
Dhalai

17. Recharging and net working of open wells-Central
Research Institute for Dryland Agriculture (CRIDA),
Hyderabad
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Annexure 5

List of Technologies

Component 4

Sl. Name of sub-project Technology
No.

1. Identification of Quantitative Trait Loci for Milk yield, Fat and protein Buffalo Parentage Verification Kit
percent in Buffaloes

2. Development of Biosensors and Micro-techniques for Analysis of Multianalyte micro well array for offline analysis of milk
Pesticide residues, Aflatoxin , Heavy Metals & Bacterial Contamination at milk collection centre
in Milk

3. Genomic analysis of cotton boll and fibre development Multi Dimensional Proteomics (MUDPIT) Protocol

4. Synthesis and Characterization of Nano-cellulose and its Application Preparation of starch – nanocellulose composite films
in  Biodegradable Polymer Composites to Enhance their Performance

5. Research into Development of Decision Support Systems for Insect Knowledge-product on Mealybug (Phenacoccus
 Pests of Major Rice and Cotton based Cropping Systems solenopsis Tinsley) phenology and population

dynamics in cotton based cropping systems

Knowledge-product on pest forecast and simulation
model for yellow stem borer in cropping system
perspective

6. Novel strategies for molecular diagnosis of plant viruses ELISA-Kit for detection of serogroup-IV tospoviruses

7. Development of goat having knocked down myostatin gene through Development of different shRNA constructs against
RNA interference technology to enhance the meat production myostatin gene for demonstrating the knockdown

effect in in vitro cell culture and gene transfer straregy

8. Assessment of Quality and Resilience of Soils in Diverse Knowledge-product on physical, chemical and
Agro-ecosystems biological attributes of soils of four agro-ecological

sub-regions in 8 districts

9. Nano-technology for Enhanced Utilization of Native-phosphorus by Effect of nanoparticles of zinc and iron
Plants and Higher Moisture Retention in Arid Soils

Development of nanoparticles induced polysaccharide
powder for application in desert soils

10. Potential of RNAi in Insect Pest Management: A Model in Silencing Validation of fruit specific E8 promoter
Important Genes specific to Tomato Fruit Borer, Helicoverpa armigera
Hubner (Noctuidae: Lepidoptera)

11. Serological diversity and molecular characterization of Dechelobacter Killed whole cell serogroup B specific vaccine against
 nodosus and development of vaccine against virulent footrot footrot in sheep

12. Analysis of mammary gland transcriptome and proteome during Bovine Y chromosomal haplotyping method based on
lactation and involution in indigenous cattle and buffalo for Y chromosome based SNPs and indel markers
identification of probable mammary biomarkers

13. Bovine Mastitis: Unraveling Molecular Details of Host-Microbe Multiplex PCR (two tube format) for detection of 10
 Interaction and development of molecular diagnostic methods mastitic pathogens

14. Standardization of selected Ethnic fermented foods and beverages Idli dry mix
 by Rationalization of Indigenous knowledge

15. Identification of oncolytic viral genes and development of tumour Viral gene therapeutics for cancer treatment
targeted nano-delivery vehicle for cancer therapy in bovines

16. Georeferenced Soil Information System for Land Use Planning and Georeferenced soil map of Black Soil Region (BSR)
Monitoring  Soil and Land  Quality for Agriculture
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Annexure 6

List of Awards/Honours

Component 1

Sub-Project Name of personnel Honour/Award (with date)

Krishi Prabha - Indian Agricultural Dr. Indra Bajaj Certificate of Appreciation awarded during the
Dissertations Repository, CCSHAU, National Meet on “Technological Innovations in
Hisar Agriculture” held on 21-22 May, 2010 at NASC

Complex, ICAR for the effective implementation
and giving the desired outputs.

Development of e-Courses for B.Sc. Dr. R. Venkatachalam Gold for Specific sector award for Agriculture by
(Agriculture) degree program, Govt. of India National Award for e-Governance
TNAU, Coimbatore 2010-11

Development and maintenance of Dr. M. P. Rajanna Natasarvabhouma Dr. Rajakumar Sanmana SamithiRice
Knowledge Management Portal, Award from UAS, Bangalore for contribution in the field
DRR, Hyderabad of Rice Research and Extension Bestowed on 14.9.2009

Strengthening Statistical Computing for Dr. Rajender Parsad Professor P V Sukhatme Gold Medal award, 2010 from
NARS, IASRI, New Delhi IASRI,  received on December 03, 2010

Dr. Rajender Parsad Elected NAAS Fellow since January 01, 2011

Decision Support System for Enhancing Dr. A. Sarangi Shankar Memorial Award by ISAE for significant
Productivity in Irrigated Saline Environment contribution in Agricultural Engineering (19th Jan 2011)
using Remote Sensing, Modelling and
GIS, CSSRI, Karnal

Dr. D. K. Singh Commendation medal by ISAE for significant
contribution in Agricultural Engineering (19th Jan 2011)

Innovations in Technology Mediated Dr. Surya Gunjal Vasundhara Award from Kirloskar Foundation, Pune
Learning: An Institutional Capacity Building
in using Re-usable Learning Objects
in Agro-horticulture, YCMOU, Nashik

Dr. V. Balaji Appreciation received from Commonwealth of Learning

ZTM & BPD Unit, IARI, New Delhi Pusa Horticulture Show-Delhi First Prize for Cut flowers category
 Agro Horticultural Society

Business Planning and Development (BPD) Dr. P. Sivasubramanian National Award for Best Agri-Business Incubator Unit at
TNAU, Coimbatore, TNAU, received during the NIABI 2011 Global Agri-Business
Coimbatore Incubation Conference held at ICRISAT on 9th March

2011

Mr. M. P. Rajkumar National Award for Best Incubatee received during the
NIABI 2011 Global Agri-Business Incubation
Conference held at ICRISAT on 9th March 2011

Learning and capacity building, Dr. N. H. Rao, Awarded Certificate of Appreciation for effective
NAARM, Hyderabad Dr. R. Kalpana Sastry implementation and delivering desired output during

National Meet on Technological Innovation in Agriculture
by ND,NAIP. May 21-22, 2010, NASC Complex, New Delhi.

Component 2

Sub-Project Name of personnel Honour/Award (with date)

Value Chain on Zona free Cloned Embryos Leader & whole team DG, ICAR Dr. S. Ayyappan, vide his DO No.Secy. for
Quality Animal Production from individually (DARE) & DG(ICAR)/2010/1076 dated August 24, 2010
Elite Buffaloes and Pashmina congratulated the team of buffalo cloners and hasGoats,
NDRI, Karnal put his appreciation on record, which has been conveyed

 to all project workers by The Director, NDRI,
Karnal on 01-09-2010.
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Sub-Project Name of personnel Honour/Award (with date)

A Value chain for Clean Meat Production Dr. Girish Patil National Academy of Agricultural Sciences (NAAS)
 from Sheep, NRCM Hyderabad Young scientist award 2009

Dr. Girish Patil Best oral presentation award in IMSACON 2010
(Indian Meat Science Association Conference) held on
19th & 20th February 2011 at Indian Veterinary
Research Institute, Izatnagar, Bareilly, UP

Dr. Y. Ramana Reddy, Co-PI Sankranti Puraskar  award from state Government
(January 2009)

Protected Cultivation of High Value Dr. Balraj Singh, CPCT, Appreciation Certificate in National Meet
Vegetables and Cut Flowers- IARI, New Delhi on Technological Innovations in Agriculture for NAIP
A Value Chain Approach, IARI, Dr. M. Hasan, CPCT, Component-II Project “Protected Cultivation of High
New Delhi IARI, New Delhi Value Vegetables and Cut Flowers: A Value Chain

Dr. Naved Sabir, NCIPM, Approach”, held at NASC Complex, New Delhi  from
New Delhi May 21-22,2010 for doing very good work in NAIP
Dr. D. K. Singh, Project.
GBPUAT, Pantnagar

Creation for Demand for Millet Foods Dr. B Dayakar Rao CPI was nominated  as task force leader by DAC, MoA
Through PCS Value-chain, NRCS, to draft Millet promotion programme to be implemented
Hyderabad in the Country (November 2010)

A Value Chain on Composite Dairy Foods Dr. Ashish Kumar Singh PG Nair Award (19/02/2011)
with Enhanced Health Attributes,
NDRI, Karnal

Dr. Sumit Arora K.K. Iyya Award (19/02/2011)

Value Chain for Bio-ethanol Production Dr. Belum V. S. Reddy Doreen Mashler Award 7th December 2010
from Sweet Sorghum in Rainfed Areas
through Collective Action and Partnership,
ICRISAT, Hyderabad

Dr. Ganesh Kumar, Best Poster Award in International Conference on
Dr. Fatima, A., Recent Trends in Renewable Energy
Dr. Srinivasa Rao, Resources, January 28–30, 2011, Indo-German
Dr. Reddy, B. V. S., Nachkontakt Association (IGNA), IICT, Hyderabad.
Dr. Rathore, A., Dr. Rao,
R. N., Dr. Khalid,
S. Dr. Ashok Kumar

Capitalisation of Prominent landraces of Dr. Alok kumar Badoghar Awarded first prize in poster presentation in Indian
Rice in Orissa Through Value Chain (SRF) Youth Science congress – 2010 at Chennai on 26th to
Approach,   M. S. Swaminathan RF, 28th June 2010
Jeypore, Orissa MSSRF,  Jeypore,
Orissa

President of the Awarded Gandhi silpi award at Cuttack
cooperative society Baliyatra in a state level Pallishree

fare in Nov – 2010

A Value chain on wild honey bee, Dr. N.S. Bhat, Award of appreciation for the poster  presentation
UAS, Bangalore Dr. K. B. Suresha, “Eco-Friendly Honey Harvesting Technique” at

Dr. Balakrishnegowda, national conference on green technologies for dairy
Dr. Shivaleela, H.B., and food processing industries, held at Dairy Science
Dr. Sringeshwara and college, Bangalore from 27th to 28th August 2010.
Dr. Ravishankar

Component 3

Sub-Project Leader Name of personnel Honour/Award (with date)

Sustainable rural Livelihood Through Central Research Institute for Citizen Choice # 2 for the Best ICT Enabled Agriculture
Enhanced Farming Systems Productivity Dryland Agriculture (CRIDA), Initiative of the Year 2010 (e-India Awards 2010)-
and Efficient Support systems  in Rainfed Hyderabad August 5, 2010
 Areas”, CRIDA, Hyderabad
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Sub-Project Name of personnel Honour/Award (with date)

Vasantrao Naik Award for Research application in
dryland agriculture – 2009

Aakruthi Agricultural Sankalp Award-2010 for Excellence in Business and
Associates (AAKRUTHI), Commitment to creating sustainable impact in the social
Hyderabad enterprise category Emerging Enterprise

Sankalp 2010 Award for innovation in Agriculture,
Food and Rural Business Category

Dr. G. Subba Rao Best Appreciation from CSIR award for S&T
Innovations for Rural Development (CAIRD)-2007

Improving rural livelihood security through Dr. S. Sasmal Young Scientist Award on 01/03/11
sustainable integrated farming model and
allied enterprises in Bastar region of
Chhattisgarh., IGKVVK, Raipur

Sh. A. S. Rajput, Scientist, Prasasti Patra from Chief Minister of C.G. on 26/01/11
SGCARS, Jagdalpur

Holistic Approach for improving Livelihood Dr. R. B. Rai Fellowship “Bioved Society”
Security Through Livestock based
Farming System in Barabanki and
Raebareli Districts of U.P, IVRI, Izatnagar

Fellowship NAAS

Sustainable livestock based farming system GADVASU team Second prize for NAIP Stall at Pashu Palan Mela,
for livelihood security in Hoshiarpur district GADVASU,  Ludhiana on 14.09.2010
of Punjab, GADVASU Ludhiana

Farming for livelihood security of small and Dr. R. M. Kathiresan Best Project Award NAIP –ICAR 22-23 May 2010
marginal farmers in disadvantaged districts
of Tamil Nadu, Annamalai University

Strategies for sustainable management of Dr. B. K. Bandyopadhyay Fellow of ISSS
degraded coastal land and water for
enhancing livelihood security of the farming
communities, CSSRI, Canningtown

Integrated Farming System for Sustainable Kadaknath poultry  rearing Cash prize of s 20,000 alongwith  a certificate on
rural livelihood in undulating and rainfed Group Jhayada, Jhabua independence day i.e. 15th Aug. 2010
areas of Jhabua and Dhar Districts of
Madhya Pradesh, RVSKVV, Gwalior

Improving rural livelihood security through Project team Award to Bastar for best Performing district in country
sustainable integrated farming model for 09-10 for development of strong synergy with Jila
and allied enterprises in Bastar region of Panchayat on SWC Models and providing
Chhattisgarh, IGKVVK, Raipur Technological backstopping to NREGP.

Component 4

Sub-Project Name of personnel Honour/Award (with date)

Genomice of Cotton Boll and Fibre Dr. Saravanan Kumar Best poster award given at Indian Science Congress
Development, ICGEB, New Delhi 2011, Chennai

Allele Mining and Expression Profiling of Dr. R. Rathour Best paper award in “5th International Conference on
Resistance - and Avirulence - genes Plant Pathology in the Globalized Era” held at New,
in Rice-Blast Pathosystem for Development Delhi, India. 10-13th Nov., 2009
of Race Non-Specific Disease Resistance,
NRCPB, New Delhi

Sub-Project Name of personnel Honour/Award (with date)

Gene silencing-A strategy for management Dr. K. V. Rajendran Fulbright-Nehru Fellowship (15.2.2011 to
of white  Spot Syndrome Virus (WSSV), 14.10.2011)
CCMB, Hyderabad

Detection and Mitigation of Dairy Pathogens Dr. Naveen Kumar Navani Best Innovator Award, 6-7 Feb. 2010, 2nd Rastriya
and Adulterants using Chemical Biology, IIT, Yuva Vaigyanik Sammelan, Dehradun
Roorkee, Uttarakhand
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Dr. Ranjana Pathania Women Scientist Award, 6-7 Feb. 2010, 2nd Rastriya Yuva
Vaigyanik Sammelan, Dehradun

Development of Biosensors and Micro- Consortium members Letter of appreciation at National Meet on Techniques
for Analysis of Pesticide Technology Innovation in Agriculture N Delhi June
residues, Aflatoxin, Heavy Metals and 2010
Becterial contamination in Milk, BITS, GOA

Development of Spectral Reflectance Dr. Manjeet Singh Jyoti Award for best paper presentation by ISAE,
Methods and Low Cost Sensors for Real New Delhi
Time Application of Variable Rate Inputs
in Precision Farming, PAU, Ludhiana

Analysis of mammary gland transcriptome Mr. Jagadeesh Janjanam Young Scientist Award in the VIIIth  Annual
and proteome during lactation  and (Ph. D student) under Convention of Society for Conservation of Domestic
involution in indigenous cattle and Dr. A. K. Mohanty (CPI) Animal Biodiversity (SOCDAB) & National
buffalo for identification of probable Symposium entitled “Profiling of Metabolic Proteome
mammary biomarkers, NDRI, Karnal of Secretory Mammary Epithelial Cells isolated

from Buffalo Milk” held at Bhubaneswar, Orissa
from 18-19 February 2011 (This work was carried
as a part of the ongoing NAIP Subproject)

Characterization and differentiation of Dr. A. George, Dr. R. Sharma, Best Research Presentation Award in International
embryonic, adult spermatogonial Dr. K. P. Singh, Dr. S. K. Panda, Conference on Frontiers in Reproductive
stem cells in cattle and buffaloes, Dr. M. K. Singh, Dr. S. K. Singla, Biotechnology & 21st Annual Meeting of the Indian
NDRI, Karnal Dr. P. Palta, Dr. R. S. Manik and  Society for the Study of Reproduction & Fertility,

Dr. M. S. Chauhan NDRI, Karnal

Arsenic Food Chain: Cause, effect and Dr. Somnath Bhattacharyya Fellow, West Bengal Academy of Science and
mitigation, BCKV Technology for the year 2009-10.

Dr. S. Samanta Gold Medal for best performance in Senior Scientists
presentation by the Zoological Society of India
during the All India Congress of Zoology held at
Kolkata during 21 – 23 December, 2010. His topic of
presentation was “Impact Assessment of Arsenic
Contamination on the Surface Water Ecosystems”.

Dr. D. N.Guha Mazumder Barclay Memorial Medal of the Asiatic Society,
Kolkata in appreciation of significant contribution to
Medical Sciences with special reference to India.

Soil organic carbon dynamics vis-avis Dr. T. K. Adhya Dr. N.S. Randhawa commemoration medal for
anticipatory changes and crop adaptation excellence in Natural Resource Management on 10th

strategies, CRRI, Orissa February 2011.

Dr. M. C. Manna Fellow for Indian Society of soil science December,
2009

Dr. P. Bhattacharyya Best Poster Award in 75 Annual Convention of the
Indian society of soil science, Bhopal 16th November,
2010

Assessment of quality and resilience of Dr. D. K. Benbi Fellowship of Crop Improvement Society of India soil in
agro-ecosystems, IISS, Bhopal Feb 2011

Understanding the Mechanism of status of Dr. M.  V. Singh IZA-FAI award 2010 on promoting the use of Zn in
a few nutritionally important  micronutrients Agriculture
in some important food crops and the
mechanism of micronutrient
enrichment in plant parts, IISS, Bhopal

Toll-like receptors in farm animals- Dr. Tirumurugan KG, Indian Society for Veterinary Immunology and
evolutionary lineages and application Dr. Dhanasekaran S, Biotechnology Scientist Award for the High impact
in disease resistance,  TANUVAS, Dr. Raj GD , factor publication during  the year 2010
Chennai Dr. Raja A,

Dr. Kumanan K,
Dr. Ramaswamy V
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Sub-Project Name of personnel Honour/Award (with date)

Dr. Y P S Malik Young Scientist Award during 5th Uttarakhand State
Science & Technology Congress held at Doon
University, Dehradun, Uttarakhand (10-12th November
2010)

Study of herbal acaricides as means to Dr. Ajith Kumar, K.G Best poster presentation award in XXI National
overcome the development of resistance congress of veterinary Parasitology, Mumbai for the
in ticks to conventional acaricides, poster entitled “Tick fauna of wild life of western ghat
IVRI Izatnagar region of Wayanad, Kerala”.

Rumen microbial diversity in domesticated Dr. D. N. Kamra NAAS Recognition Award (Awarded in June, 2009)
and wild ruminants and impact of additives
 on methanogenesis and utilization of poor
quality fibrous feeds, IVRI Izatnagar

Identification of oncolytic viral genes and Dr. Prafull K. Singh Prof. A.R Rao Memorial Young Scientist Award, Feb
development of tumour targeted nano- 19-20, 2011
delivery for cancer therapy in bovines,
IVRI, Izatnagaar

Dr. Prafull K. Singh SIIP Young Scientist Award, Dec 17-19, 2010

Bovine Mastitis Unraveling Molecular details Dr. Raveendra Hedge, Best poster presentation award for “Development of a
of hostmicrobe interaction and development Dr. Shrikrishna Isloor, multiplex PCR assay for the detection of major
of molecular diagnostic methods, Dr. Nithin Prabhu K, bacterial pathogens of subclinical bovine mastitis” at
PD- ADMAS, Bangalore Dr. Shome.B.R, International symposium and annual convention of

Dr. V.V.S Suryanarayana, Indian society of Veterinary Immunology and
Dr. Rathnamma, Biotechnology held at College of Veterinary & Animal
Dr. D Yathiraj, science, Bikaner from 29-31st December 2010.
Dr. S Renukaprasad,
Dr. C Thiageeswaran M,
Dr. Pradhan P and
Dr. Vivekaprabhu, B

Toll-like receptors in phylogenctically Dr. Anandhkumar.C, Best Poster (3rd prize) 15th February 2011
divergent fish speies-their contribution Dr. V.Lavanya,
in modulating the innate immunit, Dr. K G. Tirumurugan,
CIFA, Bhubaneswar Dr. G. Dhinakar Raj,

Dr. A. Raja and
Dr. K. Kumanan

Synthesis and Characterization of Dr. Prateek Jain and First Prize for poster in 3rd  National
Nano-Cellulose and its Application in Dr. Vigneshwaran, N Symposium for materials Research Scholars, IIT
Biodegradable Polymer Composites to Mumbai  during 7-9 May 2010
Enhance Their Perfomance, CIRCOT,
Mumbai

Nano-technology for Enhanced Utilization Dr. J. C. Tarafdar Prof. S. K. Mukherji Memorial Award (3.1.2009)
of Native-phosphorus by Plants and
Higher Moisture Retention in Aried Soils,
CAZRI, Rajasthan

Studies on relationship between Dr. A.K.S. Rawat ‘Vigyan Ratna’ Samman from Govt. of U.P. 2009-10
ecogeography of the chemotypic  variation
of nine important but highly threatened
medicinal plant species and prospects
of their cultivation, NBRI, Lucknow

Dr. Sharad Srivastava ‘Yuva Vaigyanik’ Samman from Govt. of U.P. 2009-10

Dr. P. Manivel “Fellow” - National Academy of Biological Science,
Chennai (2010)

Diversity analysis of Bacillus environments Dr. Anjney Sharma, Best Poster Presentation Award, at 10th Agriculture
and its utilization in and other predominant NBAIM, Mau Science Congress organized by NAAS at
genera in extreme (U.P.) Agriculture, NBFGR,Lucknow
NBAIM, Bhanjan
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Annexure 7

Details of International Trainings in
Frontier Areas of Agricultural Sciences

Sl. Frontier Areas of Subject Matter Division No. No.
No. Training Approved Trained

1. Allele Mining Crop Sciences 6 2

Animal Sciences 5 1

Horticulture 5 2

Fisheries 3 2

Natural Resource Management 1 0

Sub-total 20 7

2. Apomixis Crop Sciences 4 0

Horticulture 3 1

Sub-total 7 1

3. Bioinformatics Crop Sciences 6 5

Animal Sciences 3 3

Horticulture 5 4

Fisheries 4 3

Natural Resource Management 2 2

Agricultural Engineering 1 1

Sub-total 21 18

4. Biomolecules Crop Sciences 6 3

Animal Sciences 2 0

Horticulture 5 1

Fisheries 2 1

Natural Resource Management 3 1

Agricultural Engineering 1 1

Sub-total 19 7

5. Bioremediation Crop Sciences 1 0

Horticulture 1 1

Fisheries 4 3

Natural Resource Management 5 4

Sub-total 11 8

6. Biosecurity Crop Sciences 4 2

Animal Sciences 2 1

Horticulture 4 2

Fisheries 3 2

Natural Resource Management 1 0

Sub-total 14 7

7. Carbon Trading/Carbon Crop Sciences 4 2
Sequestration/Climate Change

Animal Sciences 3 2

Horticulture 4 4
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Sl. Frontier Areas of Subject Matter Division Nos. Nos.
No. Training Approved Trained

Fisheries 5 4

Natural Resource Management 8 7

Sub-total 24 19

8. Fermentation Technology Crop Sciences 2 0

Animal Sciences 1 1

Horticulture 5 3

Fisheries 1 1

Natural Resource Management 1 0

Agricultural Engineering 5 5

Sub-total 15 10

9. Genome Resource Conservation Crop Sciences 5 4

Animal Sciences 4 3

Horticulture 4 2

Fisheries 3 0

Natural Resource Management 1 0

Sub-total 17 9

10. Geoinformatics Natural Resource Management 8 5

Sub-total 8 5

11. Image Processing Technology for Agricultural Engineering 5 3
Characterization of Agricultural
Produce

Sub-total 5 3

12. Microbial Molecular Taxonomy Crop Sciences 3 3

Horticulture 4 3

Fisheries 2 2

Natural Resource Management 1 0

Sub-total 10 8

13. Molecular Diagnostics Crop Sciences 4 3

Animal Sciences 4 3

Horticulture 3 3

Fisheries 4 2

Sub-total 15 11

14. Mitigation Strategies for Methane Animal Sciences 5 5
Production from Livestock

Sub-total 5 5

15. Molecular Breeding Crop Sciences 4 2

Horticulture 4 3

Fisheries 4 2

Sub-total 12 7

16. Nanotechnology Crop Sciences 3 2

Animal Sciences 4 4

Fisheries 3 1

Natural Resource Management 4 4

Agricultural Engineering 5 5

Sub-total 19 16
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Sl. Frontier Areas of Subject Matter Division Nos. Nos.
No. Training Approved Trained

17. Nutraceuticals Crop Sciences 3 2

Animal Sciences 8 7

Horticulture 5 3

Fisheries 4 3

Agricultural Engineering 5 4

Sub-total 25 19

18. Non-chemical/Non-Thermal Agricultural Engineering 6 6
processing and Membrane
Technology

Sub-total 6 6

19. Sensor-based Applications Crop Sciences 5 3
Including Bio-indicators

Horticulture 4 2

Fisheries 1 0

Natural Resource Management 2 1

Agricultural Engineering 4 4

Sub-total 16 10

20. Stem Cell Research Animal Sciences 7 3

Fisheries 3 1

Sub-total 10 4

21. Smart Packaging Agricultural Engineering 6 4

Sub-total 6 4

22. Social Sciences NCAP 10 5

Sub-total 10 5

23. Transgenic Animals Animal Sciences 4 1

Fisheries 2 0

Sub-total 6 1

24. Gene Knock Down Technology Animal Sciences 3 0

Fisheries 1 0

Sub-total 4 0

25. Intellectual Property Rights All 27 25

Sub-total 27 25

26. Marker Assisted Selection Crop Sciences 50 47

Animal Sciences 20 9

Horticulture 40 25

Natural Resource Management 3 1

Fisheries 10 5

Sub-total 123 87

27. Project Management PIU-NAIP 22 4

Sub-total 22 4

Grand Total 478 305
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Annexure 8

Details of Consortium Based
International Trainings

Component No. Trained

                      No. of Trainings Approved in Different Years

2008-09 2009-10 2010-11 Total

1 39 37 28 104 89

2 12 59 04 75 47

3 10 0 15 25 08

4 23 60 41 124 53

Total 84 156 88 328 197
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Annexure 9

Details of National Trainings in Frontier Areas of
Agricultural Sciences

Sl. No. Frontier Area of Training        Number of Trainings

Approved Conducted

1. Allele Mining 4

2. Apomixis 3

3. Bioinformatics 3 1

4. Biomolecules 3

5. Bioremediation 3

6. Biosecurity (related to Animal Sciences) 3

7. Carbon Trading/Carbon Sequestration/Climate Change 4

8. Fermentation Technology 2

9. Genome Resource Conservation 2

10. Geoinformatics 2

11. Image Processing Technology for characterization of Agricultural Produce 1

12. Microbial Molecular Taxonomy 2 1

13. Molecular Diagnostics 3

14. Mitigation Strategies for Methane Production from Livestock 2

15. Molecular Breeding 4

16. Nanotechnology 2

17. Nutraceuticals 2 1

18. Non chemical/Non Thermal processing and Membrane technology 1

19. Sensor-based Applications including bioindicators 3

20. Stem cell Research 1

21. Smart packaging 2

22. Intellectual Property Rights 5 3

23. Policy analysis : (i) Multi market modeling for policy analysis 1

Policy analysis : (ii) Commodity market research & value chain 1

Policy analysis : (iii) Modeling for land use planning 1

Policy analysis : (iv) Science policy & Technology forecasting 1

Total 61 6
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List of Publications (NAAS Rating >5.0)

Annexure 10

Component 1

1. Kumar, Anjani; Rai, D. C. and Chaudhary, Khyali Ram
2011. Prospects and opportunities for export of dairy
products from India. Indian Journal of Animal
Science, 81(2):87-92.

2. Sastry, R. Kalpana; Rashmi, H. B. and Rao, N. H.
2010. Nanotechnology for enhancing food security
in India. Food Policy-D-10-00024R1.

3. Singh, Gurbachan; Bundela, D. S.; Sethi, Madhurama;
Lal, K. and Kamra, S. K. 2010. Remote sensing and
GIS for appraisal of salt-affected soils in India. Journal
of Environmental Quality, 39(1): 5-15.

Component 2

4. Anand, T.; Kumar, D.; Singh, M.; Shah, R.; Chauhan,
M.; Manik, R.; Singla, S. and Palta, P. 2009. Buffalo
(Bubalus bubalis) embryonic stem cell-like cells and
preimplantation embryos exhibit comparable
expression of pluripotency-related antigens.
Reproduction in Domestic Animals, 2009 Dec 23
[Epub ahead of print].

5. Balasubramanian, S. and Singh, K. K. 2009.
Formulation through linear programming and quality
evaluation of millet-soy blended extrudates. Journal
of Food Quality, 115.

6. Blümmel, M.; Rao S. S.; Palaniswami, S.; Shah, L.
and Reddy, B. V. S. 2009. Evaluation of sweet sorghum
[Sorghum bicolor (L.) Moench] used for bioethanol
production in the context of optimizing whole plant
utilization. Animal Nutrition and Feed Technology,
9:1–10.

7. Ganesh Kumar, C.; Fatima, A.; Srinivasa Rao, P.;
Reddy, B. V. S.; Rathore, A.; Rao, R. N.; Khalid, S.;
Ashok Kumar, A. and Kamal, A. 2011.
Characterization of improved sweet sorghum
genotypes for biochemical parameters, sugar yield
and its attributes at different phonological stages.
Sugar Tech doi:10.1007/s12355-010-0045-1.

8. George, A.; Shah, R. A.; Sharma, R.; Palta, P.; Singla,
S. K.; Manik, R. S. and Chauhan, M. S. 2010.
Activation of zona-free buffalo (Bubalus bubalis)
oocytes by chemical or electrical stimulation, and
subsequent parthenogenetic embryo development.
Reproduction in Domestic Animals, (doi: 10.1111/

j.1439-0531.2010.01687).
9. Kumar, Ashok; Reddy, A.; Blümmel, B. V. S.; Anandan,

M.; Reddy, S.; Reddy, Ramana; Ch., Y. Ravinder; Rao,
Srinivasa P. and Reddy, Sanjana P. 2010. On-farm
evaluation of elite sweet sorghum genotypes for grain
and stover yields and fodder quality. Animal Nutrition
and Feed Technology, Special issue: 56–66.

10. Mukherjee, A.; Kumar, D.; Singh, K.; Chauhan, M.;
Singla, S.; Palta, P. and Manik, R. 2009. Assessment
of DNA damage during in vitro development of buffalo
(Bubalus bubalis) embryos: effect of cysteamine.
Reproduction in Domestic Animals, 2009 Jun 10.
[Epub ahead of print]

11. Panda, A. K.; Raju, M. V. L. N.; Rao, Rama, S. V.;
Lavanya, G.; Reddy, E. Pratap Kumar and Shyam
Sunder, G. 2010. Replacement of normal maize with
quality protein maize on performance, immune
response and carcass characteristics of broiler
chickens. Asian Australian Journal of Animal Science
23(12):1626-1631.

12. Panda, A. K.; Raju, M. V. L. N.; Rao, Rama, S. V.;
Lavanya, G; Reddy, E. Pratap Kumar and Shyam
Sunder, G. 2011. Nutritional evaluation and utilization
of quality protein maize, Nityashree hybrid maize and
normal maize in broiler chicken. British Poultry
Science (Accepted).

13. Pareek, S.; Yahia, E. M.; Pareek, O. P. and Kaushik,
R. A. 2011. Postharvest physiology and technology
of Annona. Food Research International (Accepted).

14. Sabir, Naved; Sumitha, R.; Singh, Balraj; Hasan, M.;
Anupama; Chilana, Poonam; Deka, Sikha; Tanwar,
R. K. and Bambawale, O. M. 2011. Superabsorbent
hydrogels for efficient biocontrol of root knot
nematodes for healthy tomato nursery. Current
Science, 100(5):635-637.

15. Saugandhika, S.; Kumar, D.; Singh, M. K.; Shah, R.;
Anand, T.; Chauhan, M. S.; Manik, R. S.; Singla, S.
K. and Palta, P. 2009. Effect of sodium nitroprusside,
a nitric oxide donor, and aminoguanidine, a nitric oxide
synthase inhibitor, on in Vitro development of buffalo
(Bubalus bubalis) embryos. Reproduction in Domestic
Animals, 2009 March 6 [Epub ahead of print].

16. Selokar, N. L.; George, A.; Saha, A. P.; Sharma, R.;
Muzaffer, M.; Shah, R. A.; Palta, P.; Chauhan, M. S.;
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Manik, R. S. and Singla, S. K. 2011. Production of
interspecies handmade cloned embryos by nuclear
transfer of cattle, goat and rat fibroblasts to buffalo
(Bubalus bubalis) oocytes. Animal Reproduction
Science, 123:279-282.

17. Shah, R. A.; George, A.; Singh, M. K.; Kumar, D.;
Anand, T.; Chauhan, M. S.; Manik, R. S.; Palta, P.
and Singla, S. K. 2009. Pregnancies established from
handmade cloned blastocysts reconstructed using
skin fibroblasts in buffalo (Bubalus bubalis).
Theriogenology, 71(8):1215–9.

18. Sikha, Deka; Tanwe, R. K.; Sumotha, R.; Sabir,
Naved; Bambawale, O. M. and Singh, Balraj 2011.
Relative efficacy of agricultural spray oil and
azadirachtin against two spotted spider mite
(Tetranychus urticae) on cucumber under greenhouse
and laboratory conditions. Indian Journal of
Agricultural Sciences, 81(2):158-62.

19. Singh, B.; Chauhan, M. S.; Singla, S. K.; Gautam, S.
K.; Verma, V.; Manik, R. S.; Singh, A. K.; Sodhi, M.
and Mukesh, M. 2009. Reproductive biotechniques
in buffaloes (Bubalus bubalis): status, prospects and
challenges – a review. Reproduction Fertility and
Development, 21(4):499–510.

20. Yaqoob, Ishrat; Sofi, Asif H.; Wani, Sarfaraz A.;
Sheikh, F. D. and Bumla, Nazir A. 2010. Pashmina
shawl-A traditional way of making in Kashmir. Indian
Journal of Traditional Knowledge (Accepted).

Component 4

21. Bera, A. K.; Rana, T.; Das, S.; Bhattacharya, D.;
Bandyopadhyay, S.; Pan, D.; De, S.; Samanta, S.;
Chowdhury, A. N.; Mondal, T. K. and Das, S. K.
2010. Ground water arsenic contamination in West
Bengal, India: a risk of sub-clinical toxicity in cattle
as evident by correlation between arsenic exposure,
excretion and deposition. Toxicology Industrial
Health, 26:709-16.

22. Das, S.; Bhattacharyya, P. and Adhya, T. K. 2011.
Impact of elevated CO

2
, flooding and temperature

interaction on heterotrophic nitrogen fixation in
tropical rice soils. Biology and Fertility of Soils,
47:25-30. DOI: 10.1007/s00374-010-0496-2.

23. Das, S.; Pan, D.; Bera, A. K.; Rana, T.;
Bandyopadhyay, S.; De, S.; Das, S. K.; Bhattacharya,
D. and Bandyopadhyay, S. K. 2010. Stress inducible
heat shock protein 70: a potent molecular and
toxicological signature in arsenic exposed broiler
chickens. Molecular Biology Reports, 37:3151-5.

24. Das, S.; Pan, D.; Bera, A. K.; Rana, T.; Bhattacharya,

D.; Bandyapadyay, S.; De, S.; Sreevatsava. V.;
Bhattacharya, S.; Das, S. K. and Bandyopadhayay,
S. 2011. Sodium arsenite mediated immuno-disruption
through alteration of transcription profile of cytokines
in chicken splenocytes under in vitro system.
Molecular Biology Reports, 38:171-6.

25. Datta, Bakul K.; Mishra, Akhilesh; Singh, Aruna; Sar,
Tapas K.; Sarkar, Samar; Bhattacharya, Anjan;
Chakraborty, Animesh K. and Mandal, Tapan K. 2010.
Chronic arsenicosis in cattle with special reference
to its metabolism in arsenic endemic village of Nadia
district West Bengal India. Science of the Total
Environment, 409:284-288.

26. Debnath, N.; Das, S.; Seth, D.; Chandra, R.;
Bhattacharya, S. and Goswami, A. 2010.  Entomotoxic
effect of silica nanoparticles against Sitophilus oryzae
(L.) Journal of Pest Science 84:99-105.

27. Dubey, P. K.; Selvakumar, M.; Kathiravan, P.; Yadav,
N.; Mishra, B. P. and Kataria, R. S. 2010. Detection
of polymorphism in exon 2 of Toll-like receptor 4
gene of Indian buffaloes using PCR –SSCP. Journal
of Applied Animal Research, 37:265-268.

28. Ganguly, Sudershan; Kumar, Sushil and Rathour, K.
S. 2009. Enzyme phenotypes for differentiating
indigenous strains of Steinernema (Nematoda:
Steinernematidae) Indian Journal of Agricultural
Sciences, 79(6):466.

29. George, A.; Shah, R. A.; Sharma, R.; Palta, P.; Singla,
S. K.; Manik, R. S. and Chauhan, M. S. 2010.
Activation of zona-free buffalo (Bubalus bubalis)
oocytes by chemical or electrical stimulation, and
subsequent parthenogenetic embryo development.
Reproduction in Domestic Animals. (Published online,
print in press).

30. Guha Mazumder, D. N. 2008. Chronic arsenic toxicity
and human health. Indian Journal of Medical
Research, 128:436-447.

31. Hassan, S. S. K.; Choudhury, P. P.; Pal, A.;
Brahmachary, R. L. and Goswami, A.  2010.
Designing exons for human olfactory receptor gene
subfamilies using a mathematical paradigm. Journal
of Biosciences, 35(3):389 – 393.

32. Jain, Hemlata; Singh, Sanjeev; Kadam, Mega and
Sarkhel, B. C. 2010. Knockdown of the myostatin
gene by RNA interference in caprine fibroblast cells.
Journal of Biotechnology, 145(2):99–102.

33. Jha, S. N. and Gunasekaran, S. 2010. Authentication
of sweetness of mango juice using Fourier transform
infrared–attenuated total reflection spectroscopy.
Journal of Food Engineering, 101(3):337-342.
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34. Jha, S. N.; Jaiswal, P.; Narsaiah, K.; Bhardwaj, R.;
Sharma, R.; Kumar, R. and Basedia, A. 2010.
Postharvest micro-flora on major cultivars of Indian
mangoes. Scientia Horticulturae, 125(4):617-621.

35. Jha, S. N.; Narsaiah, K.; Sharma, A. D.; Singh,
Manpreet; Bansal, Sunil and Kumar, R. 2010. Quality
parameters of mango and potential of non-destructive
techniques for their measurement – a review. Journal
of Food Science and Technology, 47(1):1-14.

36. Kanungo, Lizy; Pal, Souvil and Bhand, Sunil. 2010.
Miniaturised hybrid immunoassay for high sensitivity
analysis of aflatoxin M1 in milk. Manuscript Number:
BIOS-D-10-01779R1 of Biosensors and
Bioelectronics published by Elsevier (Accepted).

37. Khan, T.; Reddy, V. S. and Leelavathi, S. 2009. High
frequency regeneration via somatic embryogenesis
of an elite recalcitrant cotton genotype (Gossypium
hirsutum L.) and efficient Agrobacterium-mediated
transformation. Plant Cell Tissue and Organ Culture,
102:323-330.

38. Kumar, Raj; Gali, J. M.; Arvind and Atreja, S. K. 2010.
Freeze-thaw induced genotoxicity in buffalo (Bubalus
bubalis) spermatozoa in relation to total antioxidant
status. Molecular Biology Reports, 38:1499-1506.

39. Lizy, Kanungo.; Souvik, Pal. and Bhand, Sunil. 2011.
Miniaturised hybrid immunoassay for high sensitivity
analysis of aflatoxin M1 in milk. Biosensors and
Bioelectronics, 26(5):2601-2606.

40. Majumder, K. K.; Guha Mazumder, D. N. and Ghosh,
N. 2009. Systemic manifestations in chronic arsenic
toxicity in absence of skin lesions in West Bengal.
Indian Journal of Medical Research, 129: 75-82.

41. Mandal, U. K.; Kausalya, R.; Sharma, K. L.; Satyam,
B.; Venkanna, K.; Bhanu, M. U.; Mandal, M.; Masane,
R. N.; Narsimlu, B.; Rao, K. V.; Srinivasarao, Ch.;
Korwar, G. R. and Venkateswarlu, B. 2011. Assessing
soil quality under different land-use systems in a
watershed of semi-arid tropics in India using GIS.
Soil Science Society of America Journal (Accepted).

42. Mondal, et al. 2010. Molecular tools for exploration
of heterosis, yield and oil quality in sesame. Journal
of American Oil Chemists Society, 87:1263-1269.

43. Narsaiah, K.; Jha, S. N.; Bhardwaj, R.; Sharma, R.
and Kumar, R. 2009. Optical biosensors for food
quality and safety assurance - a review. Journal of
Food Science and Technology. (Accepted).

44. Patel, K. K.; Kar, A.; Jha, S. N. and Khan, M. A.
2011. Machine vision system: a tool for quality
inspection of food and agricultural products–an
overview. Journal of Food Science and Technology,
(Accepted).

45. Pati, R. and Mukhopadhyay, D. 2009. Effects of
organics influencing the arsenic transport in soil-plant
systems. Indian Journal of Agricultural Sciences,
79:996-999.

46. Paul, S. S.; Deb, S. M. and Singh, D. 2010. Effect of
administration of noval sulphate reducing bacteria on
in vitro methane emission and digestion of wheat
straw by rumen fluid microbes of buffaloes. Animal
Feed Science and Technology. (Accepted).

47. Paul, S. S.; Deb, S. M. and Singh, D. 2010. Effect of
administration of novel sulphate reducing bacteria on
in vitro methane emission and digestion of wheat
straw by rumen fluid microbes of buffaloes. Animal
Feed Science and Technology (In press).

48. Raghavendra, K. P.; Phanindra, M. L. V.; Kirankumar,
B.; Dhandapani, G. and Kumar, Ananda P. 2011.
Identification of differentially expressed genes during
bud stage of cotton boll development using
suppression subtractive hybridization and cDNA
macroarray. Journal of Plant Biochemistry and
Biotechnology, 20:12-19.

49. Rahman, S.; Patil, R.; Sinha, A. C. and
Mukhopadhyay, D. 2011. Effect of water regimes
and organic matters on transport of arsenic in summer
Rice (Oryza sativa L.). Journal of Environmental
Sciences, (Elsevier). 23: (Accepted).

50. Rana, T.; Bera, A. K.; Das, S.; Bhattacharya, D.;
Bandyopadhyay, S.; Pan, D. and Kumar, Das S. 2010.
Effect of chronic intake of arsenic-contaminated
water on blood oxidative stress indices in cattle in an
arsenic-affected zone. Ecotoxicology and
Environmental Safety, 73:1327-32.

51. Reddy, S. V.; Gali, J. M. and Atreja, S. K. 2010.
Effects of adding taurine and trehalose to a tris-based
egg yolk extender on buffalo (Bubalus bubalis) sperm
quality following cryopreservation. Animal
Reproduction Science, 119:183-190.

52. Roy, Choudhury S.; Ghosh, M.; Chakravorty, D.;
Mandal, A.; Pal, M.; Pradhan, S. and Goswami, A.
2010. Surface modified sulfur nanoparticles: an effective
antifungal agent against Aspergillus niger and Fusarium
oxysporum. Applied Microbiology and Biotechnology
DOI: 10.1007/s00253-011-3142-5. (In press).

53. Sakthivel, P. C.; Kamra, D. N.; Agarwal, N. and
Chaudhary, L. C. 2010. Effect of sodium nitrate
reducing bacteria on in vitro methane production and
feed fermentation with buffalo rumen liquor. Animal
Feed Science and Technology. (Accepted).

54. Sangwan, Vikash.; Tomar, S. K.; Singh, R. R.
B.; Singh, A. K. and Ali, Babar 2011.
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Galactooligosaccharides -Novel components of
designer foods. Journal of Food Science JFS-2010-
0807 (In press).

55. Satyamurthy, P.; Jain, P.; Balasubramanya, R. H. and
Vigneshwaran, N. 2011. Preparation and
characterization of cellulose nanowhiskers from
cotton fibres by controlled microbial hydrolysis.
Carbohydrate Polymers, 83:122–29.

56. Sharma, D.; Ghai, S. and Singh, D. 2009. Different
promoter usage for CYP19 gene expression in buffalo
ovary and placenta. General and Comparative
Endocrinology, 162(3):319-28.

57. Sharma, M.; Soni, R.; Nazir, A.; Oberoi, H. S. and
Chadha, B. S. 2010. Evaluation of glycosyl hydrolases
in the secretome of Aspergillus fumigatus and
saccharification of alkali-treated rice straw. Applied
Biochemistry and Biotechnology, 163:577-591.

58. Tirumurugaan, K. G.; Dhanasekaran, S.; Raj, G. D.;
Raja, A.; Kumanan, K. and Ramaswamy, V. 2010.

Differential expression of toll-like receptor mRNA in
selected tissues of goat (Capra hircus). Veterinary
Immunology and Immunopathology, 133(2-4):296-
301.

59. Urkurkar, J. S.; Tiwari, Alok; Chitle, Shrikant and
Bajpai, R. K. 2010. Influence of long term use of
inorganic and organic manure on soil fertility and
sustainable productivity pf rice (Oryza sativa) and
wheat (Triticum aestivum) in incepisols. Indian
Journal of Agricultural Sciences, 80(3):208-212.

60. Vir, Ruchi; Bhat, K. V. and Lakhanpaul, S. 2009.
Analysis of population substructure, genetic
differentiation and phylogenetic relationships among
selected Asiatic Vigna savi species. Genetic Resources
and Crop Evaluation, 56(6):783-795.

61. Vir, Ruchi; Jehan, T.; Bhat, K. V. and Lakhanpaul, S.
2010. Genetic characterization and species relationship
among selected Asiatic Vigna species. Genetic
Resources and Crop Evaluation, 57(7):1091-1107.
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List of Publications (NAAS Rating <5.0)

Annexure 11

Component 1

1. Ahire, L. M.; Sontakki, B. S. and Rao, K. H. 2011.
Perception of Distance Learners of School of
Agricultural Sciences on Post Graduate research
Programs. Journal of Communication Studies
(Accepted).

2. Devi, I. Bhavani; Raghuram, P.; Lavanya, T. and
Suman, Vandana 2010. Forecasting of prices of
sunflower and groundnut - An application of ARIMA
Model. Andhra Agricultural Journal.

3. Kumar, Anjani; Shinoj, P. and Joshi, P. K. 2010. Global
economic crisis and Indian agriculture: impacts and
perspectives.  Indian Journal of Agricultural
Economics, 65(3):508-19.

4. Kumar, Praduman; Shinoj, P.; Raju, S. S.; Kumar,
Anjani; Rich, Karl M. and Msangi, Siwa 2010. Factor
demand, output supply elasticities and supply
projections for major crops of India. Agricultural
Economics Research Review, 23:1-14.

5. Reddy, G. P. 2010. Value chains and retailing of fresh
vegetables and fruits in Andhra Pradesh. Agricultural
Economics Research Review, 23:455-460.

Component 2

6. Bhat, Nisar A; Sheikh, F. D. and Wani, Sarfaraz A.
2010. Vegetation of cold desert with reference to
Ladakh. Indian Journal of Forestry (Accepted).

7. Pareek, S.; Kitinoja, L.; Kaushik, R. A. and Paliwal,
R. 2009. Postharvest physiology and storage of ber.
Stewart Postharvest Reviews, 5(5):1–10.

Component 3

8. Desai, Suseelendra; Anuradha, B.; Sahadeva Reddy,
B.; Dixit, Sreenath and Venkateswarlu, B. 2009. Seed
self sufficiency in groundnut: a participatory
approach. Journal Oilseeds Research, 26:728-729.

9. Dixit, Sreenath; Tewari, J. C.; Wani, S. P.; Vineela,
C.; Chaurasia, A. K. and Panchal, H. B. 2007.
Participatory and conventional biodiversity
assessments: creating awareness for better natural
resource management. Annals of Arid Zone,
46(2):197-204.

10. Ramana, D. B. V. and Vijaya Kumar, A. 2010.

Raillietina infestation in Vanaraja chicks. Intas Polivet,
11(1):126-127.

Component 4

11. Ayashaa, Jena; Vidyarthi, A. S.; Ramani, R. and
Ramamurthy, V.V. 2011. An illustrated diagnostics of
lac insect Kerria lacca (Kerr) as exemplified through
advanced staining and microscopy techniques. Indian
Journal of Entomology, 72: (In press).

12. Chand, Ramesh and Raju, S. S. 2009. Instability in
Indian agriculture during different phases of
technology and policy. Indian Journal of Agricultural
Economics, 64(2):187-207.

13. Dubey, Jola; Tiwary, B. N. and Ganguly, Sudershan.
2010. Sequence of ITS rDNA, multiple alignments
and phylogeny of new isolate of entomopathogenic
nematode (Steinernema sp.) from Bilaspur District,
Chhattisgarh. Indian Journal of Nematology,
40(1):74.

14. Ganguly, Sudershan; Kumar, Sushil and Rathour, K.
S. 2010. Availability of biopesticidal nematodes to suit
different agro-climatic region of India. Indian Journal
of Nematology, 40(2):261-264.

15. Jain, Rajni; Arora, Alka and Raju, S. S. 2009. A novel
adoption index of selected agricultural technologies:
Linkages with infrastructure and productivity.
Agricultural Economics Research Review, 22(1):109-
120.

16. Kumar, R.; Rao, Jagan Mohan G.; Arvind and Atreja,
S. K. 2010. Assessment of cryopreservation
associated DNA damage in crossbred Cattle (Karan
fries) spermatozoa. Indian Journal of Dairy Science,
63(3):243-46.

17. Rathour, Kabindra Singh; Dubey, Jola and Ganguly,
Sudershan. 2010. Documentation of plant parasitic
and beneficial nematodes and their communities in
Madhya Pradesh, India. Indian Journal of
Nematology, 40(1):66.

18. Tyagi, A.; Tyagi, A. K.; Singh, R. R. B. and Hossain,
S. A. 2011. Designing Milk and Meat Products with
Enhanced ‘Conjugated Linoleic Acid’’ (CLA) Content:
A Review. Indian Journal of Animal Nutrition, 28(1):
1-7.
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List of Committees and 8th ISM of World Bank

Annexure 12

Sl. Name & Designation Position
No.

1. Dr. S. Ayyappan Chairman
Secretary DARE and Director General
ICAR, Krishi Bhavan, New Delhi – 110 114

2. Shri. Rajiv Mehrishi Member
Secretary, ICAR
Krishi Bhavan New Delhi – 110 114

3. Sh. Chaman Kumar Member
Financial Advisor, DARE/ ICAR
Krishi Bhavan, New Delhi – 110 114

4. Dr. K. D. Kokate Member
DDG (Extn.) KAB-I
Pusa Campus, New Delhi 110 012

5. Agriculture Production Commissioner Member
Bihar

6. Dr. Gorakh Singh Member
Horticultural Commissioner
Dept. of Agriculture & Cooperation
Ministry of Agriculture, New Delhi 110 001

7. Dr. K. Narayana Gowda Member
Vice Chancellor
University of Agricultural  Sciences
GKVK Campus
Bangalore-560065

8. Chairman Member
APEDA, NCUI Building
3, Siri Institutional Area
Hauz khas, New Delhi 110 016

9. Dr. R. B. Barwale Member
MAHYCO

10. Dr. A. K. Krishna Kumar Member
Chief Operating Officer & Head
Agri-Business, Cluster
Development Initiative,ILFS Ltd.
New Delhi

11. Shri G. Narasimharaju Yadav Member
Organic Farmer, Gudur
Krishna Distt. (AP)

12. Sh. Vishwasrao  Kachare Member
Progressive Farmer
Telangwadi Village, P.O. Shetphal
Taluk: Mohol, Distt. Sholapur
(Maharashra State)

13. Dr. N. G. P. Rao Member
Former Chairman, ASRB,HIG (OG)
Block 10, Flat 4, Bagh Lingampally
Hyderabad- 500044 (AP)

National Steering Committee (NSC)

Sl. Name/Designation Position
No.

14. Dr. I. V. Subba Rao Member
Former V.C. (APAU), 1-10-315
Manovikasnagar, Hasmathpet Road
Secunderabad – 500 009 (AP)

15. Dr. Bangali Baboo Member
National Director, PIU-NAIP, KAB-II Secretary
Pusa Campus, New Delhi 110 012

Project Management Committee (PMC)

1. Dr. S. Ayyappan Chairman
Director General, ICAR
Krishi Bhavan, New Delhi – 110 114

2. Shri Rajiv Mehrishi, Secretary, ICAR Member
Krishi Bhavan New Delhi – 110 114

3. Sh. Chaman Kumar Member
Financial Advisor, DARE/ ICAR
Krishi Bhavan New Delhi – 110 114

4. Dr. Swapan Kumar Datta Member
DDG (CS) Krishi Bhavan
New Delhi – 110 114

5. Dr. A. K. Singh Member
DDG (NRM) KAB-II, Pusa Campus
New Delhi – 110 012

6. Dr. (Mrs.) B. Meenakumari Member
DDG (Fy.) KAB-II, Pusa Campus
New Delhi – 110 012

7. Dr. Arvind Kumar Member
DDG (Edn.) KAB-II, Pusa Campus
New Delhi – 110 012

8. Animal Husbandry Commissioner (GoI) Member
Department of Animal Husbandary
Dairying & Fisheries,  Krishi Bhavan
New Delhi – 110 114

9. Prof. A. Alam Member
Ex-Vice Chancellor
Sher-e-Kashmir, University of Agricultural
Sciences and Technology of Kashmir
Srinagar

10. Dr. S.N. Puri Member
Vice Chancellor
Central Agricultural University, Imphal

11. Mr. Sultan Singh Member
Sultan Fish Seed & Dairy Farm
Nilokheri, Karnal, Haryana



167
NAIP ANNUAL REPORT 2010–11

ANNEXURES

Sl. Name/Designation Position
No.

12. Dr. O. P. Singh Member
President
Dhanuka Group, New Delhi

13. Dr. I. P. Abrol Member
Ex-DDG (NRM), ICAR

14. Dr. Bangali Baboo Member
National Director Secretary
PIU-NAIP, KAB-II, Pusa Campus
 New Delhi 110 012

O&M Programme Committee (O&MPC)

1. Mr. J. N. L. Srivastava Chairman
Managing Trustee, IFFCO Foundation
34, (1st  Floor), Nehru Place
New Delhi-110019

2. Sh. Rajiv Mehrishi Member
Secretary, ICAR, Krishi Bhavan
New Delhi – 110 114

3. Sh. Chaman Kumar Member
Financial Advisor, DARE/ ICAR
Krishi Bhavan
New Delhi – 110 114

4. Dr. H. S. Gupta Member
Director, IARI, Pusa, New Delhi-110012

5. Dr. Bangali Baboo Member
National Director (NAIP)
PIU-NAIP, KAB-1I, Pusa Campus
New Delhi 110 012

6. Sh. N. Parthasarthy Member
B Block, ‘C’ Wind C-108
Behind RNS Motors, Yashwantpur
Tamkur Road, Bangalore-560022

7. Sh. Surinder Sud Member
1, Sawarkar Appartments
39, I.P. Extension, Patpadganj
Opp. AVP School, New Delhi-110092

8. Dr. M. P. Pandey Member
Vice Chancellor
Indira Gandhi Krishi Vishwavidyalaya
Krishak Nagar, Raipur-492006

9. Dr. Ashok Jhunjhunwala Member
Professor
Department of Electrical Engineering
Indian Institute of Technology
Chennai-600036 (TN)

10. Dr. S. S. Acharya Member
Formerly Chairman, CACP, GoI
Institute of Development Studies
33, Shahi Complex, Sector-11
Udaipur-313002 (Rajasthan)

11. Dr. Kinnera Murthy Member
Formerly Dean, 202, TVK Residency
9, Journalists’ Colony Road No. 3
Banjara Hills, Hyderabad - 500034

Sl. Name/Designation Position
No.

12. Prof. S. K. Dube Member
Professor, Centre for Atmospheric Sciences
Indian Institute of Technology, Delhi

13. Dr. R. C. Agrawal Member
National Coordinator, Component-1 Secretary
PIU-NAIP, KAB-II, Pusa Campus
New Delhi 110 012

Research Programme Committee (RPC)

1. Dr. S. L. Mehta Chairman
Former Vice Chancellor, MPUAT
Udaipur71, Gokul Nagar
Near Bohra Ganeshji Temple,Udaipur

2. Dr. R. L. Paliwal Member
45/601, Heritage City, M. G. Road
Gurgaon-122002

3. Dr. T. J. Pandian Member
INSA, Senior Scientist
School of Biological Sciences
Madurai Kamaraj University
Madurai-625021

4. Dr. Sudhir Kumar Member
Sapory Professor & Head
Plant Molecular Biology, ICGEB
P. O. Box-10504, Aruna Asaf Ali Marg
New Delhi–110067

5. Dr. H. P. Singh Member
DDG (Hort.) KAB-II, Pusa Campus
New Delhi– 110 012

6. Dr. K. D. Kokate Member
DDG (Ag. Extn.) KAB-1, Pusa Campus
New Delhi –110 012

7. Dr. M. M. Pandey Member
DDG (Engg.) KAB-II, Pusa Campus
New Delhi– 110 012

8. Dr. K. M. L. Pathak Member
DDG (AS) Krishi Bhawan
New Delhi –110 001

9. Dr. Bangali Baboo Member
National Director (NAIP) PIU-NAIP
KAB-II, Pusa Campus, New Delhi –110 012

10. Agricultural Production Commissioner (GoI) Member
Dept. of Agriculture & Cooperation
Ministry of Agriculture, Krishi Bhavan
New Delhi – 110 114

11. Director (F), PIU-NAIP, KAB-II Member
Pusa Campus, New Delhi 110 012

12. Dr. K. Pradhan Member
C-24, HIG, Housing Board Colony
Baramunda, Bhubaneshwar 751 003
(Orrisa)

13. Dr. A. P. Srivastava Member
National Coordinator (NAIP)PIU-NAIP Secretary
KAB-II, Pusa Campus, New Delhi– 110 012
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O&M Advisory Group (O&MAG)

Sl. Name/Designation Position
No.

1. Dr. S. P. Ghosh Chairman
Former DDG (Hort.), ICARE-22/2
Karunamoyee, Salt Lake City
Kolkata-700091 (WB)

2. Dr. J. Adinarayana Member
Principal Research Scientist
Centre of Studies in Resource Engineering
(CSRE) IIT, Mumbai, 400076

3. Dr. Kiran K. Sharma Member
Principal Scientist &Head
Agri-Business Incubator @ ICRISATICRISAT
Patancheru-502324

4. Dr. P. G. Chengappa Member
Professor of Ag. Marketing
UAS, Bangalore-560065 (Karnataka)

5. Dr. R. C. Agrawal Member
National Coordinator (Component-1) Secretary
PIU-NAIP, KAB-II, Pusa Campus
New Delhi– 110 012

Project Management Advisory Committee (PMAC)

Sl. Name/Designation Position
No.

1. Dr. S. L. Mehta Chairman
Ex-Vice-Chancellor, MPUA&T
71, Gokul Nagar, Near Bohra Ganeshji
Temple, Udaipur-313001

2. Dr. Mangala Sunder Krishnan Member
Professor
Department of Chemistry
Coordinator, NPTEL Program
IIT, Chennai-600-036

3. Dr. Mahesh Uppal Member
Director
Com First (India) Ltd, A 2897, Greenfields
Faridabad 121 010 Haryana

4. Dr. S. A. Patil Member
Chairman
Office of the Karnataka Krishi Mission
Commisionerate of Agriculture Premises
No. 1, Sheshadri Road
Bengaluru-560001

5. Dr. S. S. Baghel Member
A-26, Jeevan Vihar Colony
P.O. Ravigram, Raipur-492006

6. Dr. Prem S. Vashishtha Member
C-105, Sector-26
NOIDA-201301, UP

7. Dr. Rajesh Agarwal Member
Director
Finance, ICRISAT
Hyderabad

Participants of World Bank Team in 8th Implementation
Support Mission

Sl. Name Designation
No.

1. Dr. Paul S. Sidhu Task Team Leader, Agricultural
Specialist

2. Ms. Anna P. Hebert Senior Operations Officer

3. Dr. Mohinder S. Mudahar Economist

4. Mr. Ranjan Samantaray Natural Resource Management
Specialist

5. Mr. S. Satish Social Development Specialist

6. Mr. Anupam Joshi Environment Specialist

7. Mr. Shashank Ojha Information Technology
Specialist

8. Ms. Priti Jain Procurement Specialist

9. Ms. Papia Bhatachaarji Financial Management Specialist
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List of Personnel Involved in NAIP

Annexure 13

PIU-NAIP

KAB-II, Pusa Campus

1. Dr. Bangali Baboo, National Director
2. Dr. R. C. Agrawal, National Coordinator

(Component-1)
3. Dr. R. K. Goyal, National Coordinator

(Component-2)
4. Dr. A. P. Srivastava, National Coordinator

(Component-3)
5. Dr. Sudhir Kochhar, National Coordinator

(Component-4)

6. Dr. M. Kochu Babu, Principal Scientist (M&E)
7. Dr. R. P. Misra, Principal Scientist
8. Dr. Yasmeen Basade, Senior Scientist
9. Mrs. Bharti Vikas Zade, Director (Finance)
10. Mr. Kumar Rajesh, Deputy Secretary
11. Mr. Mukesh Kumar, PPS to ND
12. Mr. A.P. Sharma, SF&AO
13. Mr. Vijay Kumar, F&AO
14. Mr. R. P. Yadav, F&AO
15. Mr. Rajesh Kumra, Section Officer
16. Mr. A. P. Das, Assistant

Status of Regular and Contractual staff under NAIP Sub-projects*

*Based on the information received from 117 sub-projects.

Comp. Regular Contractual

Scientist Sr.  Pr. Tech. Total     Office Total
Sci. Sci.  staff Manager RA SRF Asst. Others

1 62 147 219 87 515 7 137 182 6 72 404

2 91 97 105 81  374 57 131 5 170 363

3 133 110 118 55  416 71 168 10 51 300

4 73 168 213 20  474 147 244 39 124 554

Total 359 522 655 243 1779 7 412 725 60 417 1621
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Progress Report on Agreed Actions with Eighth
Implementation Support Mission

(Status as on March, 2011)

Annexure 14

Action By Whom By When Action Taken as on  March, 2011

Overall for the project/components

Release second installment of funds for PIU December 15, 2010 Second installment of funds has been released for all
consortia most of the consortia. No request pending with PIU on

31.12.10.

Develop and communicate guidelines PIU January 31, 2011 The draft of proforma for extension of sub-project
for extension of sub-project closing date closing date and for additional funding has been and
for additional funding requests prepared and circulated to all the NCs.

Communicate decision about extension PIU Immediately and A proforma for project extension has been of prepared.
sub-projects at least 3 months  continuous The CPI is required to submit it six months in advance
before the closing date and decision will be communicated 3 months before

closing date.

Award communication consultancy PIU June 30, 2011

Award consultancy for outcome PIU June 30, 2011
focused impact evaluation

Submit high quality annual report PIU April 30, 2011 Annual Report is printed.

Components 1 to 4

Complete review and follow up PIU January 31, 2011 Review of 16 NS consortia was conducted on
decision for 13 NS consortia January 21-22, 2011 at OUAT, Bhubaneswar, Orissa

and 6 NS consortia improved performance. These
were upgraded to MS category.

Implement action plans for improving PIU January 31, 2011 Review for MS consortia was held on February 18-
performance of MS consortia 19, 2011 at GBPUAT, Pantnagar and 15 sub-projects

got upgraded to satisfactory category.

Complete remaining procurement of ND/NCs February 28, 2011 Letter issued to all consortia for completing
goods, equipments, works and procurement strictly by March 31, 2011. A circular to
consultancies  by PIU and all this effect also uploaded on NAIP website.
consortia Procurement of approved equipment under

sub-projects mostly completed. The procurement is
remaining mainly for those sub-projects which were
approved during the year 2010-11 like ASRB on-line
exam, NABG, FMS/MIS and some BPDs.

Component 1

Commission ICAR Data Centre PIU/ICAR October 31, 2011

Hire/depute IT manager PIU/ICAR April 30, 2011

Award MIS consultancy PIU/ICAR June 30, 2011

Operationalize ICAR portal PIU/ICAR December 31, 2011

Award consultancy for ASRB NET PIU/ICAR June 30, 2011

Complete procurement of all packages PIU/ICAR June 30, 2011
for bioinformatics sub-project

Component 2

Hire consultancy for supporting BDPUs PIU June 30, 2011
and consortia for commercializing
 emerging technologies and technical
innovations under different components
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Action By Whom By When Action Taken as on  March, 2011

Add new partners to improve the PIU/ March 31,2011 Consortia CPIs were asked to include
implementation of value chains Consortia interested entrepreneurs to join the consortia as

associate partner or as replacement of non-performing
partners. Till date no proposal is received.

Organize component workshop to PIU/ February 2011 Annual review workshop of HS and S consortia was
develop action plans for scaling up Consortia organized during March, 15-16, 2011 at UAS Dharwad.
and sustainability Further review workshops were conducted for NS and

MS consortia in Jan.-Feb., 2011 at OUAT, Bhubaneswar
and GBPUAT, Pantnagar respectively.

Develop a commercialization strategy PIU/ April 30, 2011 Draft of the strategy is prepared and is being finalized.
for high impact technologies and Consortia
technical innovations

Component 3

Organize component workshop to PIU/ February 2011 Annual review workshop conducted on March 1-2,
develop action plans for scaling up Consortia 2011 at NBFGR, Lucknow. Combined review workshops
high pay off interventions and conducted for NS and MS consortia  in Jan.-Feb., 2011
at sustainability OUAT, Bhubaneswar and GBPUAT, Pantnagar,

respectively. Annual review of GEF sub-projects was
held on December 20, 2010.

Develop sustainability strategy, including PIU/ April 30, 2011 Draft is under preparation.
 sustainability funds, for  all 36 consortia Consortia

Component 4

Take appropriate steps to improve ICAR/PIU December 31, 2010 In order to improve coordination and monitoring, ICAR
coordination, oversight and monitoring has appointed Dr. Sudhir Kochhar as NC-4 in place of

Dr. M. Kochu Babu. Dr. Kochhar has joined PIU on
December 8, 2010. This arrangement is expected to
improve coordination and monitoring.

Complete procurement for the mega PIU/ February 28, 2011 Procurement mostly completed. Actual picture would
project on Allele Mining Consortia emerge in April, 2011 after getting Annual Report

2010-11.

Develop strategy for commercialization PIU/ April 30, 2011 Draft is being prepared.
of promising technologies BPDUs/
and technical innovations Consortia

Organize component workshop PIU/ April, 2011 Four workshops on sub-projects under Mega project,
Consortia Animal sciences, Plant sciences and allied sciences

were held in Feb. & March, 2011

Procurement

Submit comprehensive response to PIU/ December 31, 2010 Comprehensive response on PPR report 2008-09
PPR report 2008-2009 Consortia submitted on 16.12.10 to the World Bank.

Update procurement plan upto end PIU December 31, 2010 Procurement plan submitted to the World Bank on of
project period 25.08.10. is an updated one  and it contains data of

procurement till the end of the project period.

Complete three procurement PIU January 31, 2011 Three refresher trainings have been conducted on
refresher training 18.2.2011 at CIAE, Bhopal, 21.2.2011 at NIANP,

Bangalore and 28.2.2011 at NDRI, Karnal.

Operationalize procurement PIU/ January 31, 2010 The software for on-line procurement monitoring
monitoring  system Consortia system has been developed and is under testing at PIU

for full operationalization.

Provide the list of procurement point PIU February 28, 2011 List of point persons with training status was prepared
person with training status and sent to the World Bank by March 10, 2011.

Upload contract information on UNDB PIU March 31, 2011 Contract awards published as per WB guidelines upto
December, 2010. The information pertaining to quarter
ending March, 2011 will be published in April, 2011.
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Action By Whom By When Action Taken as on  March 2011

Financial Management

Submit audit report for the 3 GEF PIU January 31, 2011 The audit of all the GEF projects is completed. The audit
sub-projects reports for these sub-projects are sent.

Resolve audit issues of FY 2008-09 PIU January 31, 2011 All the consortia partners where audit recommended
and communicate to the Bank disallowances have been informed. Some have

completed the action whereas in the remaining cases
final deadline has been given. Thereafter the disallowed
amount would be deducted from the future releases. It
is hoped that the consortia partners would take up the
disallowances with their auditors during the course of
audit for the FY 2010-11.

Complete FY 2009-10 audit of the PIU January 15, 2011 The defaulting consortia in submitting the AUC and
defaulting agencies Audited Annual Accounts were identified. Out of 32

defaulting partners, 31 have already furnished AUCs
and audited Accounts which were sent through post/
courier/by hand.

Communicate to the Bank action taken PIU January 31, 2011 In one case i.e., RCRS, Chandale it could not be
against agencies not submitting accomplished due to the reason that the PI has left the
audit reports and financial statements job and he has not submitted the records for audit.

Release of the partner is already stopped
w.e.f.1.4.2009. In case the accounts are not received
by 31.3.2011, the project would be closed.

Take follow-up action on Internal PIU Ongoing Action on Internal Audit Reports is regularly
Audit Reports being taken up. It is a regular kind of job hence we are

taking action under information to WB.

Monitoring and Evaluation

Appropriately define all the existing PIU/ January 31, 2011 The draft proposal prepared by PIU and M&E consultant
performance indicators and add more Consultant in consultation with NCs discussed in SOC (PIU). It has
indicators and then communicate been sent to CPIs and the feedback is received
 to all the consortia

Prepare and regularly update a PIU/ February 28, 2011 The proforma for cataloguing of technologies developed
catalogue of all the  technologies Consultant by M&E Consultants were sent to CPIs through NCs.
 and technical innovations The list of technologies as on March, 2011 has been

compiled. The technologies with full details will be
included in the catalogue expected to be printed by
May, 2011.

Develop a certification process and PIU/ March 31, 2011 Certification process and guidelines for documenting all
guidelines for properly documenting Consultant the high impact technologies and technical innovations
all the high impact technologies and developed by M&E Consultants. Modifications have
 technical innovations been made as suggested by the SOC-NAIP meeting held

on April 15, 2011.

Develop criteria for scaling up and an PIU/ February 28, 2011 The criteria for scaling up and determining macro impact
approach for determining macro Consultant has been prepared by M&E Consultants and finalized by
impact of a technology or a PIU-NAIP after modification.
 technical innovation

Complete case studies of all 26 high PIU/ April 30, 2011 Completed and submitted 21 Case studies. Remaining 5
impact consortia and further  improve Consultant case studies would be submitted by June, 2011 as
quality, content and consistency suggested by PIU-NAIP.

Prepare M&E reports (performance PIU/ April 30, 2011 Compiled the performance Indicators for all the four
indicators and impact) for the Consultant components of the NAIP.
project and individual components
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National Agricultural Innovation Project
Financial Progress (Rs. crores) as of March 31, 2011

Annexure 15

Component Total Budget Expenditure Cumulative Cumulative Claims Expenditure
sanctioned 2010-11 2010-11 expenditure amount submitted incurred but
amount/ till March disbursed to CAAA claims to be
allocation 2011 by the but not submitted

Bank disbursed to CAAA
by the Bank

1. ICAR as the Catalyzing 427.18 103.00 61.88 139.20
Agent for Management
of Change in the Indian
NARS

2. Research on Production 241.38 48.00 53.21 149.30
to Consumption Systems

3. Research on 298.68 48.10 32.57 143.62
 Sustainable Rural
Livelihood Security

4. Basic and Strategic 306.08 64.00 58.14 202.01
Research in the Frontier
Areas of Agricultural
Science

    Total NAIP 1273.32 263.10 205.81 634.13 449.68 57.63 8.00

    GEF Additional 35.12 6.90 6.02 6.84 2.74 0.00 4.10
Financing
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National Agricultural Innovation Project
Selected Key Performance Indicators

Annexure 16

Indicator Baseline Component 1 Component 2 Component 3 Component 4 Total End Project
Target

Project Development Objective Indicators

Number of public-private 0 5 43 33 10 91 91
partnerships formed for
carrying out innovation
under NAIP

Number of new rural 0 - 50 - - 50 70
 industries piloted under
Component 2 of NAIP

Number of patent/ 0 - 10 1 12 23 40
intellectual property
protection applications
filed based on NAIP
research

Number of patents/ 0 - 7 - 3 10 25
intellectual property
protections granted/
published based on
NAIP research

Number of peer-reviewed 0 8 19 3 49 79 150
research papers published
in high impact journals
based on NAIP research

Area of land under 0 - - 424 - 424 10,000
sustainable land
management practices
(pertaining to 3 GEF
Additional Financing
sub-projects only)(ha)

Intermediate Results Indicators

Number of consortia 0 40 51 36 61 188 188
established

Number of private 0 9 82 72 11 174 174
sector organizations
(including NGOs)
participating in consortia

Number of scientists 0 314 - - - 314 478
trained overseas in the
frontier areas of science

Number of scientists 0 93 47 8 67 215 380
trained overseas in
consortium-based
subject areas

Number of business 0 10 - - - 10 10
planning and
development
units set up
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Indicator Baseline Component 1 Component 2 Component 3 Component 4 Total End Project
Target

Number of hits on 0 320,000 - - - 320,000 400,000
NAIP project/sub-project
websites per month

Number of production 0 - 44 1 - 45 50
technologies released
and/ or adopted based
on NAIP research

Number of processing 0 - 50 - 24 74 80
technologies released
and/or adopted based
on NAIP research

Number of technologies/ 0 - 4 4 40
products commercialized
based on NAIP research

Number of technical 0 129 129 481 104 843 1,200
articles, popular articles,
conference papers,
bulletins etc. published

Number of farmers 0 - 19,047 109,517 - 128,564 150,000
involved in consortia
activities (pertaining to
Component 2 and 3 only)

Amount of sustainability 0 - - 3.99 - 3.99 5.00
fund corpus created
(Rs. crores)

Incremental employment 0 - - 70 - 70 100
generated (person days/
year/HH) under
Component 2 and 3

Increase in income of 0 - - 14,500 - 14,500 20,000
participating households
(Rs. per annum) under
Component 2 and 3

Number of novel tools/ 0 10 - - 84 94 120
protocols/methodologies
developed for research

Number of molecular 0 - - 14 14 100
resources augmented/
submitted to GenBank






