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Foreword

The Indian Council of Agricultural Research launched the National Agricultural Innovation Project
(NAIP) in 2006. It aims at facilitating an accelerated and sustainable transformation of the Indian
Agriculture to support poverty alleviation and income generation through collaborative development
and its application of agricultural innovations by all stakeholders. The specific objectives are to build
critical capacity of the ICAR as a catalyzing agent for management of change in the Indian National
Agricultural Research System (NARS), to 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 191 sub-projects spread over 364 centres across 32 states/union territories.
There has been significant progress with regard to physical and financial progress. The performance indicators, like
establishment of 91 public private partnerships and 50 rural industries, filing of 51 patents, 181 publications in high
impact journals, capacity building of over 600 scientists, development of more than 150 technologies reveal the real
progress as a result of rigorous monitoring and evaluation by PIU.

As the project is in the midway, efforts have 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) Launching of rice knowledge management portal in the presence of the Hon’ble Prime Minister of India on 16 July,
2011, (ii) Global Agribusiness Incubation conference NIABI 2012 inaugurated by Dr APJ Abdul Kalam, Former President
of India, (iii) Development of world class infrastructure for Central Data Center and National Agricultural Bioinformatics
Grid (iv) Development of 254 e-courses for UG programmes, (v) Commercialization of 78 Technologies through
BPDs, (vi) Training of over 117 scientists abroad, (vii) Identification of 39 livelihood options for disadvantaged districts,
viii) Raising sustainability fund of `5.85 crores, (ix) PCR method for diagnosing five important common genetic
disorder in cattle, (x) Techniques for detection of bacteria (Enterococci) and detergent in milk, (xi) Technology for
production of natural eco-holi powers and (xii) Production of Pashmina goat kid through hand guided cloning.

Looking at the implementation progress, the present output and the expected impact on the Indian agriculture, the
Union Cabinet and the World Bank have granted extension of the project till June, 2014.

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: 1 May 2012 (S. AYYAPPAN)

New Delhi





Preface

The overall objective of National Agricultural Innovation Project (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 sectors and other
stakeholders. The Project Development Objective (PDO) remains relevant and is likely to be achieved.
The 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 Progress Report 2011-12 documents the implementation progress and highlights achievements during
1 April, 2011 to 31 March, 2012. 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, Shri Chaman Kumar, AS & FA, DARE/ICAR (till 31 December 2011) and Shri Pradeep
Kumar Pujari, AS&FA, DARE/ICAR are duly acknowledged. The contribution to project progress by National Coordinators
namely Dr R.C. Agrawal (till 22 December 2011) and Dr P.S. Pandey (from 23 December 2011), Dr R.K. Goyal, Dr A.
P. Srivastava, Dr Sudhir Kochhar, and Scientists namely, Dr M. Kochu Babu, Principal Scientist (M&E), 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 Mrs Bharti Vikas Zade / Mr S. Bilgrami, Director (Finance) and in administration
and procurement by the team led by Shri Kumar Rajesh, Under 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.

PIU, NAIP (ICAR)

Dated: 1 May 2012 (Bangali Baboo)
New Delhi National Director (NAIP)
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EXECUTIVE SUMMARY

The specific objective of the National Agricultural
Innovation Project is to accelerate the collaborative
development and application of agricultural innovations
between public research organizations, NGOs, farmers,
private sectors and other stakeholders. To address project
objective, research agenda is divided into four components,
namely: (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 sciences. In addition, three sub-
projects under Component 3 are funded by the Global
Environment Facility (GEF) Trust Fund of the World Bank.

Implementation Progress

The project was sanctioned by the World Bank on 18
April 2006 and became effective on 18 September 2006
with the closing date 31 December 2012. A total of 188
consortia were approved by 31 March 2010. Considering
the initial time lag and later tangible achievements, the
Government of India and Word Bank have granted extension
to the project upto 30 June 2014. During the extended
period, all the sub-projects will not be extended per se.
Extension of sub-projects will be granted on the basis of
their merits.

ICAR as the Catalyzing Agent for Management of

Change in the Indian NARS

To create an enabling environment for management
of change in Indian National Agricultural Research System
(NARS), NAIP has initiated many activities which are
showing impacts and have potential to act as catalyzing
agent to improve the system-wide efficiency, effectiveness
and productivity. It has five sub-components, namely
information, communication and dissemination system;
business planning and development; learning and capacity
building; policy, gender analysis and visioning; and
remodeling financial and procurement system with 43
approved sub-projects.  The salient achievements under
each sub-component are given below.

Information, Communication and Dissemination
System (ICDS): Twenty one sub-projects under this sub-
component are operating to strengthen information
and communication technology infrastructure. The

Executive Summary

development of world class state-of-art infrastructure for
hosting different types of ICT applications including
genome sequence data and their management are in
progress. The salient achievements of this sub-component
are given below.

� 254 courses developed on Moodle (an e-learning
platform).

� An online ‘Central Repository of Doctorate
Dissertations in Agriculture’ consisting of 7525
abstracts and 6000 full text created.

� Consortium for e-Resources in Agriculture (CeRA)
facilitates 24×7 online access with approximately 3000
scholarly journals from 7 major publishers and catering
to 134 institutions under the NARS.  A major impact
of CeRA revealed an annual increase of about 18.5%
in the number of publications in NARS during 2011-
12 compared to 2008-09. Till December 2011, the
number of visitors to the site exceeded to 1.5 million
with total download of more than 4.0 million full text
articles and 20,850 articles under Document Delivery
Request Service (DDRS).

� Under the sub-project on Agropedia, following IT based
knowledge products have been developed:
a. KVK-Net (Krishi Vigyan Knowledge Network):

Provides a platform to the officials of the KVKs to
share and discuss their experiences and issues.

b. vKVK (virtual Krishi Vigyan Kendra): For
disseminating tailor-made information to the
farmers on their mobile phones in local languages.

� The Digital Library and Information Management under
NARS provides digital access to library resources of
12 selected research institutes and SAUs. Due to
linkages of the sub-project on e-granth with the OCLC
and WorldCat, more than seven lakh records have been
uploaded in the OCLC and 3, 71,438 records in the
AgriCat.

� A user-friendly e-publishing portal hosting 10 e-journals
has been made operational.

� Under the sub-project on Mobilizing Mass–Media
Support periodic media meets/ interactions were
organized in which 240 media persons and 1700
farmers/ entrepreneurs participated. Dissemination of
information on new innovations/ technologies was
carried out through 1250 news clippings and 320 TV/
Radio programmes.
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� 632 NARS researchers trained on Data Analysis using
SAS. National Agricultural Bioinformatics Grid (NABG)
is becoming instrumental in developing databases, data
warehouse, software tools, algorithms, genome
browsers and high-end computational facilities for
NARS.

� A 24x7 Rice Knowledge Management Portal was
e-launched in the presence of the Hon’ble Prime
Minister of India during the 83rd ICAR Foundation Day
on 16 July 2011. The RKMP is equipped with 20
platforms with more than 12,000 pages on content,
3000 minutes of audio and 50 video clips.

� Infrastructural facilities for conducting online ARS
examinations developed at 23 locations across the
country.

� A Multi-media Agri-Advisory System linked with the
Call Centre developed to provide mobile based services
to the beneficiaries.
Business Planning & Development (BPD): Ten

Business Planning and Development Units (BPDUs) created
in SAUs and ICAR Institutes have encouraged and
supported Technologists and Scientists with initiative and
potential to turn their innovative research ideas in to sound
commercial ventures and has envisioned formulating
business policy plan and developing models for technology
commercialization and establishing technology incubators.
The salient achievements of this sub-component are given
below.

� In a short span of 36 months, through the BPDUs
336 entrepreneurs have been incubated, 78
technologies developed by NARS have been
commercialized generating a revenue of ‘13.222
crores.

� BPDUs have also synergized with national initiatives
for enhanced incubation support through MSME, DST
and DBT benefitting seven BPDs through additional
funding of ‘ 6.5 Crores.

� The ZTM BPD Unit at IARI, New Delhi has launched
a Farmers Producer Company in the name of ‘Beej
India Producer Company Ltd’ under Companies Act
1956.

� BPD–CIRCOT is promoting commercialization of Bt
cotton detection kit in South Africa and China.

� The ZTM-BPD Unit, South Zone has provided
technical consultancy in the area of thermal validation
of seafood to M/s Mandhoo Fisheries Complex,
Republic of Maldives.

� The BPD Unit at JNKVV, Jabalpur has formed  a seed
consortium to promote production of hybrid seeds in
the state.

Learning and Capacity Building (L&CB): The
following are the salient features of this sub-component:

� In total 361 NARS Scientists have availed international
training in 27 cutting edge areas of science. Further,
258 scientists have obtained international training under
approved consortia. About 58 national trainings
involving international experts have also been
completed. Trained manpower is being used to develop
Centres of Excellence in cutting edge technologies.

� An interactive meeting of the Scientists trained abroad
was held under the chairmanship of DG, ICAR during
28-30 November, 2011 to review the status and way
forward for utilizing the resources.

� A gender sensitive Rural ICT website model was
created and implemented for women SHGs in Aipur
village in Nalgonda district of AP in collaboration with
two NGOs.
Policy, Gender Analysis and Visioning (PGAV):

Agrarian change and farm sector distress analysis inferred
that crop failure due to pests and diseases, natural disaster
and supply of spurious seeds are the major reasons for
distress among farmers. Lack of institutional mechanisms
particularly credit delivery system has emerged to be the
most important factor that pushed the farmers to the brink
of distress. Other salient achievements of this sub-
component are given below.

� Gender Work Participation Disparity Index (GWPDI)
was developed to characterize the gender work
participation scenario on regional and all India basis.
The value of GWPDI varies between 0 and 1 (greater
the index value more will be the disparity). The GWPDI
value for India was found to be 0.397 in 1991 and
0.338 in 2001 indicating that the disparity in work
participation between men and women has narrowed
down over the years.

� 182 commodity price forecasts for 36 commodities
were disseminated for the benefit of farmers across
the country.  The impact study has revealed that due
to timely preharvest forecast communications the
beneficiary turmeric and cotton farmers additionally
earned ‘ 100’s crores.

� Based on online database repository called Commodity
Market Outlook Statistics (CMOS), a Decision Support
System for Agricultural Commodity Market Outlook
has been developed which are capable of generating
outlooks for cereals and oilseeds on four key
components of the food balance sheet, namely
demand, supply, trade and prices for next 15 years.

� Eleven market intelligence centres have been
established which have so far made 298 commodity
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price forecasts and published in 130 leading dailies
besides posting on websites (www.tnagmark.tn.nic.in,
http://amickau.nic.in) and also communicated directly
to 160,000 farmers through mobile.

� A carbon tool kit for sustainable agro forestry CDM
projects has been developed. Energy based household
interventions like replacement of traditional electricity
bulbs with CFL bulbs, introduction of energy efficient
cook stoves (chulhas) and solar lanterns have been
introduced.
Remodeling Financial and Procurement Systems

(RFPS): A consultancy has been awarded to M/s IBM
India Pvt. Ltd. on 19 January 2012 to put in place a robust
and flexible Oracle R12 solution based FMS & MIS System
for the ICAR.

Production to Consumption System (PCS)

This Component comprises of eight thematic areas
namely, Food Security and Income Augmentation,
Resource Use Efficiency, Income Augmentation &
Employment Generation, Income Augmentation &
Employment Generation/ Resource Use Efficiency, Agro
Processing, Export Promotion, Income Augmentation &
Employment Generation/Agro Processing and Food
Security & Income Augmentation/Agro Processing. The
salient achievements of this component are given below.

� 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.

� Broodstock development of Cobia in sea cages was
standardized with standard feeding protocols with
sardine and squid at ad libitum levels.

� Standardized and popularized filleting technology of
murrels. The fish gelatin obtained from murrel wastes
is being popularized among the entrepreneurs and
industrialists for manufacturing pharmaceutical
products. Several value added products from murrel
like murrel fry, gravy, briyani, vermicelli, pollichathu,
cutlet, pickle, soup, curry, poori, shavarma and chips
etc. were demonstrated in Murrel Fish Food Expo.

� Testing of fuel efficient propellers (developed in the
sub-project on Responsible Harvesting of Small
Pelagic) on 21 vessels confirmed that a saving of 19%
on fuel may be obtained. This intervention can benefit
the sector consisting of about 1100 vessels and could
save around 14-19 million litres of diesel per annum

worth around ‘ 63-78 crore.
� Methods for masking fish smell, removal of excessive

oil from the fried products and softening pin bones to
palatable consistency were standardized.

� The two units of power plant (50 kW) capacity has
been installed and commissioned at sites for
establishment of biomass based decentralized power
generation using gasification route. The testing and
evaluation of power plant has been initiated. The
generated power is used for operating the briquetting
plant and water pump of the municipal corporation of
Raisen (Madhya Pradesh). Developed a commercial
granular charcoal filter to treat the waste water of
biomass based power plant of 20 kW capacity reducing
COD to 60%.

� Four value-added botanical formulations and two
formulations of Trichoderma were revalidated for
commercial exploitation as bio pesticides.

� About 12 tonnes of scutching waste of banana fibre
based vermin-compost has been harvested and 2000
litres of pseudostem based enriched sap prepared. Two
years experiment using scutching waste based vermin-
compost as fish feed has indicated that the cost of
fish feed can be reduced up to 37%. Standardized
process for extraction of handmade/ quality papers
and micro crystalline cellulose powder from banana
fibre.

� By installation of sub-surface drainage system in the
saline soils of Maharashtra, the production of
agricultural crops like soybean, sugarcane, bengal gram
and wheat have increased by 74 to 114%.
Simultaneously, the drain water is collected in the
ponds and is utilized for fish culture which is expected
to provide substantial income to the farmers. The fish
have grown to 950-1100 g in 10 months indicating
that the growth of fish in sub-surface drain water is
at par with normal non-saline ponds.

� The traditional foot-cum-hand operated cashew sheller
with splitting mechanism was modified for shelling
steam cooked cashew nuts. The mean shelling
efficiency of machines for different pretreatments of
nut was 97.6%.

� The average income of Kesar mango and Allahabad
Safeda guava growers increased by 161.40% and
76.12% during the year 2010-11 in comparison to the
baseline values due to introduction of key interventions.

� For popularization of sorghum based products, 26 Road
Shows cum nutritional campaign were conducted in
the city of Hyderabad. Three advertisements of Eatrite
products have been produced and shown in five TV
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channels. Three MoUs have been signed with three
entrepreneurs in different business models for
promotion and commercialization of sorghum products
technologies of DSR.  Jowar products with DSR’s
eatrite brand was launched in NAFED Bazar, Krishi
Bhawan.

� Clinical trials on foxtail millet based diabetic food
confirmed that it is beneficial to diabetic, obese and
heart patients. The diabetic mix was well received by
diabetic patients when commercialized.

� Technology for production of natural eco-powders
was standardised and 2000 kg of powder (in consumer
preferred 5 colours, namely orange, pink, yellow, blue
and green) was produced by using basic sources from
annatto, beet root, marigold and indigo.

� Identified Melia dubia and Dalbergia sissoo as a
potential indigenous and fast growing pulp wood
species due to their high pulp recovery and acceptable
basic density.

� Treatment of unretted coconut fibre with sulphur based
chemicals at elevated temperature standardized.

� A vacuum filtration system for production of clarified
sweet sorghum juice was developed. The syrup is
produced (as per the Indian food regulations) which
can be used as a sugar replacement in developing value-
added food products.

� Fifty one farm families adopted the SRI technology
and cultivated three rice landraces in 28.3 ha. The
production level increased by 40% over the traditional
practice.

� Cultured goat embryos to blastocyst stage in the
laboratory and transferred embryos to many pashmina
goat recipients at SKUAST farm; two goats are
pregnant and one live-kid (first pashmina goat-kid
produced through hand guided technique) christened
as ‘Noori’ was born on 9 March 2012.

� Technology for production of cooked and smoked pork
sausage with fermented bamboo shoots developed.
Designed and fabricated and tested low-cost
refrigerated transport vehicle to carry hygienic pig
meat to nearby markets.

� A value-added product shelf stable sheep rumen
crackles from sheep by-products was developed and
commercialized.

� Integrated Crop Management in Tomato reduced cost
of cultivation to the tune of ‘ 17525 per ha and
increased yield by 20.2%. Polythene mulching
technology in tomato has the advantages on control
of weed, diseases and pests, reduction in evaporation
of irrigation water, better utilization of applied nutrients,

protection to the crop due to sudden and excess rainfall
etc. which ultimately results into better quality fruits
with improved yield.

� Dipstick based detection kits were developed for
detection of potato viruses, viz. PVX, PVS, PVM and
PVY. The process for extraction of dietary fibre from
potato peel was standardized.

� Process for production of virgin coconut oil
production by intermediate moisture method
developed. Technologies for utilization of defatted dried
coconut meal using cold and hot extruders were also
standardized.

� Anthocyanin-rich black carrot and beta-carotene +
lycopene rich red carrot varieties were  identified for
mass multiplication. Method for extraction of
anthocyanin concentrate from pomegranate arils and
polyphenol concentrate from rind standardized.

� Technologies for making kokum sabat mix, Jamun
and Karonda wine were standardized.

� Standardized off-season production technology of
carnation for sub-temperate conditions. Techniques
for off-season flowering in malligai (J. sambac)
through physiological intervention under open and
protected conditions were standardized. As value-
added products of jasmine combined with tuberose
have high demand in the market, tuberose spikes were
subjected to tinting with different acid dyes.

� Use of retrofitted seed cum-fertilizer drill for seed
spices saved 10 to 15% seed in cumin, 8 to 10% in
fennel and resulted in uniform germination of seeds.

� Non-thermal and high yielding extraction process of
anacardic acid from cashew nut shell was developed.

� Multi-nutrient feed blocks were prepared by replacing
guar meal by P. juliflora seed meal.

� Fabricated and modified promising manual harvesters
for Seabuckthorn i.e. hook branch shaker and wire
clip type to increase capacity and efficiency.

� The advantages of ginger nursery such as reduction
in seed rate, irrigation cost and mulching were
established.

Research on Sustainable Rural Livelihood Security

(SRLS)

This component deals with the improvements in
livelihood security of the people living in disadvantaged
districts.  Under this component 33 sub-projects have been
approved covering 91 backward districts out of the 150
backwards districts as identified by Planning Commission,
Government of India and grouped in to six sub-
components, namely 1) Animal husbandry, 2) Coastal &
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flood prone areas, 3) Fisheries, 4) Himalayan ecosystem,
5) Improvement of degraded lands, and 6) Rainfed areas
besides 3 sub-projects under GEF funding.

Some of the significant findings of the sub-component
are given below.

� Based on trials of previous years, some of the major
interventions resulting into high impact in the respective
areas were identified and documented in ICAR-NAIP
publication entitled,’ Selected livelihood options for
disadvantaged regions of India’ compiled by Dr A. P.
Srivastava and Dr Bangali Baboo.

� After introduction of Ranjeet variety in South Garo
Hills and Naveen variety in Dhalai (Tripura) through
SRI in paddy crop, the average productivity of paddy
went up to the 4.8  and 3.7 tonnes/ha, respectively
resulting in average enhancement in income due to
introduction of HYV rice + SRI technology by ‘ 6700/
ha/yr.

� In Bastar area of Chhattisgarh, introduction of SRI
with NPM practices reduced the cost of cultivation
by 10-15% from existing cost and increased the
production by 20-25%. These techniques were
disseminated in about six surrounding villages of
project area.

� For the benefit of the marginal farmers in terms of
sustainable livelihood, cultivation of onion under crop
diversification intervention was introduced in the fields
of 8 farmers (7.20 ha) in Laghadwal village
(Maharashtra). The average productivity of onion was
200.1 q/ha with gross income of ‘ 1,25,302/ha. From
this income, some of the farmers constructed onion
storage structures.

� In North Sikkim, year round cultivation of high value
vegetables; tomato (Avinash, Anup, Romeo and All
Rounder), capsicum (Indra and Orebelle), cauliflower
(Suwashini and Girija), broccoli (Everest and
Aishwarya) etc. under polyhouse was undertaken. Due
to the success of the intervention, 29 low cost
polyhouses were constructed and more than one lakh
seedlings were distributed, resulting in an increase in
the area from 0.02 to 0.5 ha.

� In flood prone area of Dhemaji district of Assam, 11
beneficiaries adopted cultivation of summer rice by
raising seedlings under poly tunnel technology (to
overcome the problem of stunting due to severe cold
in December-January as the temperature inside the
tunnel was 50C more than the ambient temperature).
Transplanting of rice seedlings was done towards the
end of December. The average yield of paddy was 54
q/ha before flood. Contrary to this, the local deep water

paddy was completely damaged due to the flood in
June and August with huge amount of sand deposition.

� In Manipur, Toria (M-27) was introduced in 50 ha
area through zero tillage technique. Higher productivity
(0.84 tonne/ha) of toria was obtained under zero tillage
as compared to local practice (0.54 tonne/ha). The
zero tillage cultivation of Toria is gaining popularity in
the adjacent districts also. The main advantages of
zero tillage in toria are: timely sowing, conservation
of soil moisture, saving in tillage cost, protection of
soil erosion and reduction in organic matter depletion.

� In an effort to increase storage capacity of irrigation
tanks, seven tanks were desilted in Kadapa district of
Andhra Pradesh.  A total of 202 farmers participated
in which 18800 tonnes of silt material was dug out
and transported in 9374 tractor loads to the farmers’
fields. Many of the farmers used the silt to level their
undulated fields while some of them increased the top
soil by almost 25 cm.

� In Kandi area of Punjab, lantana (a perennial weed)
was controlled by bamboo plantation. Around 1.2 ha
of land infested with lantana was cleared and 500
bamboo saplings were planted.  These plants got
matured in two years and achieved a height of 9.5-10
m which was sold @ ‘ 25 per plant yielding ‘ 15,000/
- from 1.2 ha plot of bamboos. Additionally, bamboo
leaves were used as animal feed in winter.

� Goat Bank established through ‘Take one and Give
one’ approach was quite successful and being expanded
horizontally in several clusters.

� A Mini Rice Mill having a processing capacity of 500
kg per hour with polishing facilities and 67 per cent
recovery was installed in Laghadwal village of
Maharashtra and training was imparted. A Cluster level
Committee was formed for maintenance and for
developing marketing linkages. The charges of
processing were fixed at ‘ 30 /bag of 60 kg (with
retention of husk). From December, 2010 to April,
2011, 40 tonnes of paddy was processed and an amount
of  ‘ 20,000/- was collected as processing charges
and ‘ 22,000/- from sale of paddy husk to cattle
industries. It also generated employment for six rural
youths in operating the mill.

� In Mizoram, a turmeric processing unit was established
in which three SHGs (32 members) are involved. An
average of 400 kg of dried turmeric is being processed
per month and sold @ ‘ 10/100g packet.

� Many proven technologies like hybrid maize in tribal
districts of Rajasthan, utilization of upland fallows for
maize cultivation, cultivation of transplanted redgram,
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maize based intercropping in Jhabua, conservation and
strengthening of local high value poultry race
Kadaknath, integrated rice-fish-poultry system, rice-
fish-vegetable system, poultry- fish-vegetable system,
pig- fish-vegetable, vegetable cultivation in
Banaskantha, organic turmeric cultivation, zero tillage
in wheat, tuber crop cultivation in Tamenlong, goat
bank and lac cultivation in Jharkhand, Maharashtra
and Madhya Pradesh are being expanded horizontally
to benefit more and more stakeholders.

Significant interventions

� Due to Geographical Indication Registration of the
Wayanadan Scented Rice Varieties – ‘Jeerakasala’ and
‘Gandhakasala’, the increase in demand increased
considerably and the price of the produce hiked by
two times.

IFS models

Based on the results of various interventions, some
of the recommended IFS models are presented below.

� IVRI, Bareilly has developed SIFS (Specialized
Integrated Farming System) model for landless,
marginal and small holders.  In the model for landless,
average monthly net income is around ‘ 10000/-,
whereas 0.4 ha model is providing around ‘ 20000/-
net monthly income.

� BCKV reported the development of two models,
namely rice –groundnut- livestock: model for small
farmers and Livestock- Vegetables model for landless
community for the three backward districts of West
Bengal, namely Midnapur, Bankuar and Purulia.

� UAS Raichur has recommended Integrated Redgram
and Bengalgram – Vermicomposting- Azolla - and
Poultry Farming System for Bidar district.
Expansion of interventions: Some of the promising

models have been adopted by non beneficiary families.
These include Integrated Pig-Fish-Vegetable IFS module,
Integrated Rice-Fish-Vegetable IFS module, Rice–Fish-
Poultry Farming System for Wetland Clusters, Livelihood
Security through cultivation of vegetables and redgram
transplanting among others.

� Organic Farming Certification program was
implemented with 709 farmers/ beneficiaries under
NAIP sub-project. It started processing and marketing
of Organic Products. The farmers are practicing
organic farming in 410 ha; 36 villages are converting
to organic farming resulting in collection of 30 tonnes
of Organic ginger and 3.7 tonnes of Organic turmeric;
collected and exported 38 tonnes of coffee from

farmers and provided 30% premium price to farmers;
collected and exported 20 tonnes of jackfruit from
farmers.

� OUAT, Bhubaneshwar has reported an increase in
productivity due to introduction of improved practices
(variety, fertilizer and plant protection) with
mechanization. The equipment were power tiller,
thresher, reaper and sprayer. The results indicated an
increase in area by 62% due to mechanization.

� CCS HAU, Hisar intervened through bio-drainage with
sugarcane to  mitigate water logging in Mewat area.
As estimated in Mewat 2500 ha area is water logged.
Sugarcane intervention (125 ha) with higher ET rate,
avoids water stagnation in root zone and its trash mulch
on soil surface prevents accumulation of salt due to
checked evaporation.

� CCS HAU, Hisar reported a  way of raising vegetable
nursery under saline water situation. Good quality
water is transported in water tankers for nursery
raising. Sarkanda was used as mulch till germination
and black coloured polyethylene sheet later on to check
costly water loss.
The following is the status of the sustainability fund

under Component 3:

30/09/2010 - ‘ 2.75 Cr.

31/03/2011 - ‘ 3.99 Cr.

31/03/2012 - ‘ 5.57 Cr.

This component bagged eleven prestigious awards
during the period under the report.

Synergy with other organizations

� Synergy with ongoing programmes has been one of
the innovative features of Component 3.  An estimated
amount of ‘ 3477 lakh generated through synergy
has been reported by 12 consortia.

Marketing of farm produce

� In the Year 2011-12, the Vegetable and Fruit Promotion
Council, Kerala through 15 fruit and vegetable
collection points in Wayanad District traded 1273.01
tonnes of agricultural produces worth ‘ 1,929,9275.

� With the efforts of MPUAT, Udaipur, three producer
companies, namely M/s Jhambukhand Kisan Agro
Producer Company Ltd., Banswara, Vijwa Agro
Producer Company Ltd., Bichhiwara, Dungarpur and
Dungaria Agro Producer Company Ltd., Faloj,
Dungarpur (with corpus fund: ‘15.10 lakh; total
turnover: ‘108.47 lakh ; No. of farmers: 1906) have
been registered in Rajasthan under Company Act 1956.
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� Similarly, BCKV, West Bengal has reported a sale of
‘14 lakh of farm produce through formation of two
Producers Company’s namely Aranyak Producer
Company and Grameen Agro Producer Company.

GEF Funded Sub-projects

� In Sundarban region of West Bengal, a total 42.50 ha
area has been covered under land shaping which has
the potentiality of harvesting 169980 m3 of rain water.
About 34 ha of additional (mono-cropped) area has
been brought under multi-crop cultivation through
irrigation in dry season and about 8.5 ha land has been
brought under aquaculture. The gross income of
farmers increased by ‘ 48,000-52,000/yr/HH.

� In Sundarban, paddy-cum- fish cultivation / integrated
farming was introduced in 19.69 ha. The gross income
of farmers has increased by ‘ 45,000-49,000/yr/HH.
In another intervention on diversification of crops
about 144.68 ha of land has been brought under
cultivation of improved/salt tolerant varieties of
vegetables (cabbage, cauliflower, knolkhol, beet, brinjal,
chilli, palak, okra, cucurbits, basilia, etc.), pulses
(moong), oil seed (sunflower, sesamum), cotton and
kharif & rabi rice. In an effort in the area of crop
nutrient management, 74.40 ha land has been covered
under improved nutrient management practices like
green manuring, INM, vermin composting etc.

� Bioresource inventorization programme for plant,
animal and fish resources in Chamba (HP), Udaipur
(Rajasthan) and Adilabad (AP) is being carried out
effectively with multiplication of prominent landraces
and species. Community Gene Banks have been created
for distribution of seed of local landraces to farmers.

� Biodiversity registration has been initiated to help the
farmers in terms of enhanced income levels.

� Interventions on animal health and nutritional feeding
have immensely benefited the farmers in terms of
livestock management and also enhancement in milk
production meaning thereby that the local breeds may
become cost-effective. This would help in conserving
the local breeds. Due to vaccination against FMD, PPR
and HS & BQ, no major disease outbreak was observed
in the target areas.

� Market linkage has been developed with M/s Guru
Kripa Enterprises for the targeted production of 200q
each of the traditional landraces of Red gram and
Rice from Adilabad district. This would help in
conservation as well as enhanced income to the
beneficiary farmers.

� The intervention on laser leveling and water delivery

system such as ground water pipeline and sprinkler
system led to improved efficiency in water transport
and delivery system.

� Through an innovative service called ‘m-Krishi-
Fisheries’, in one village of 32 fishing boats, diesel
saving of 70,000 liters per month could be attained
amounting to saving of 150000 kg of CO

2
.

� Introduction of cotton (a deep rooted crop requiring
less or no irrigation and can withstand salinity) as
second crop after rice in saline soil (traditionally left
fallow) resulted in a net income of ‘ 16125/ ha.

� Under the sub-projects on strategies for adaptation to
climate change characterization of past weather and
agriculture in the four districts namely Dhar, Mewat,
Ganjam and Raigarh was done. The ICM  introduced
in flood prone area proved to be very beneficial to the
farmers, as they got 51% higher yield than their own
practice. Demonstration of System of Rice
Intensification (SRI) resulted in  5.20 tonnes/ha grain
yield which is 13.5% higher than traditional practice
with 20% saving in water. Short duration rice varieties
tolerant to moisture and temperature stresses were
introduced in 50 famers’ fields covering 11.5 ha area.
Due to this intervention, farmers gained an additional
net income of ‘ 15, 000 to 31,000/- in addition to
assured food security for the family.

Basic and Strategic Research in Frontier Areas of

Agricultural Sciences

This component is being implemented in 16 thematic
areas, namely: 1)  Abiotic stress tolerance in agriculture,
2) Resistance to biotic stresses in agriculture, 3) Molecular
genetics and breeding, 4) Biodiversity, 5) Nanotechnology,
6) Precision farming, 7) GIS application in agriculture, 8)
Natural resource management, 9) Structures and
processing engineering, 10) Social sciences in agriculture,
11) Animal reproduction and physiology, 12) Animal health,
13) Sensor network for cattle yard management, 14) Milk
and dairy production, 15) Rumen physiology and ecology
and 16) Meat production. The following are the significant
findings of various sub-projects:

Abiotic Stress Tolerance in Agriculture

Bioprospecting of genes and allele mining for abiotic
stress tolerance: Twenty new isolates of marine microalgae
have been identified at the physical and genetic levels. A
complementary DNA (cDNA) library of a bacterium
Geobacillus thermoglucusidasus grown at 55oC is
constructed. Twenty one candidate salt stress tolerant
genes were identified by whole genome transcriptome
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sequencing of Enterobacter aerogenes KCTC 2190. About
440 alleles, with more than 12 alleles per locus, are
identified for mining in a core set of 6,912 rice accessions.
New alleles in 18 stress responsive genes associated with
upland-lowland differentiation have been identified in rice.
In salinity tolerant prawns (M. rosenbergii), 15 genes
showed elevated expressions under salinity.

Bacillus and other predominant genera in extreme
environments for use in agriculture: Improvised
techniques have been developed for cultivating bacilli in
saturated common salt (NaCl) solution. Five isolates of
Bacillus and derived genera and 23 archaeabaceria tolerant
to saturated NaCl conditions were described and a few
successfully cultivated at saturated NaCl concentration.
One of the isolates (AKS07) harbors multiple insecticidal
genes [9 cry genes and 7 other (cyt, vip, chit, etc.) genes],
thereby indicating its potential as broad spectrum bio-agent
for control of various crop pests and/or vector borne
diseases.

Effect of abiotic stresses on natural enemies of crop
pests and mechanism of tolerance: Stress tolerance in
the parasitoid Trichogramma chilonis strains was attributed
to the involvement of additional alleles and higher enzyme
level of carboxyl esterase. Yeast species, P. anomala,
M. reukaufii, Z. rouxii and C. apicola had significant role
in enhancing its fitness attributes (parasitism and
fecundity). Two bio-pesticides have been licensed for
commercialization, (i) An insecticide tolerant strain PTS-
8 of Chrysoperla zastrowi sillemi, having tolerance to
different groups of pesticides, and (ii) A Trichogramma
chilonis strain TcT1E, an egg parasitoid used successfully
as innundative biological control agent against a range of
agricultural pests, having high level of tolerance to
endosulfan.

Resistance to Biotic Stresses in Agriculture

Allele mining and development of race non-specific
disease resistance: Allele mining for blast resistance genes
Piz (t), Pita and Pi54 has been concluded in 268
heterogenous Indian rice landraces. Forty seven different
Pi-ta protein variants including 5 unique and novel ones
were identified from these landraces. Three genes, highly
co-upregulated in response to infection of rice by blast
pathogen (Magnaporthe oryzae), have been validated. A
potential candidate for Avr-Pi54 gene out of 474 Avr genes
from genome of M. oryzae has been identified.

Molecular diagnosis of plant viruses: A triple gene
fusion construct using core coat protein genes of papaya
ring spot virus (PRSV), cucumber mosaic virus (CMV)
and groundnut bud necrosis virus (GBNV) has been

developed to build-up broad spectrum diagnostic tools.
The polyclonal antibody developed against fusion protein
could simultaneously detect PRSV, CMV and GBNV. The
cucumber green mottle mosaic virus (CGMMV) based gene
expression vector has been validated in tobacco and
cucumber leaves. The expression of beta-glucuronidase
(GUS), a reporter gene system, was also confirmed by
using GUS specific primer as well as by GUS assay in
both the plants.

Interactions among entomopathogenic nematodes,
bacterial symbionts and insect host: Distribution map of
entomopathogenic nematode (EPN) strains in the country
has been prepared. Optimum temperature for maintenance
of native EPNs and their bacterial symbionts has been
worked out, and biochemical test Keys for differentiation
of Xenorhabdus, Photorhabdus and Provedencia
simplified.

RNAi as a model in silencing genes specific to tomato
fruit borer, Helicoverpa armigera: A full length VATPase
A gene has been cloned and sequenced from H. armigera.
Technology for efficient dsRNA synthesis in vitro has been
developed, and dsRNA synthesized in vitro for VATPase
A, B and C subunits. Validation of silencing of serine
protease gene by dsRNA@10ug showed more than 95%
efficacy.

Understanding plant-nematode interactions using
RNAi: Two root-specific nematode responsive promoters
have been identified; strikingly, one of these promoters is
expressed exclusively at the feeding site (gall). RNAi
approach extended to migratory nematodes revealed
function of two genes involved in muscle contraction
wherein RNAi of these genes leads to complete paralysis
of worms.

Whitefly, Bemisia tabaci, and its symbiosis with
various bacteria: DNA barcoding for Bemisia tabaci
collected from various places in India has been generated
using microsatellite marker ITS1, and mtco1 gene.
Developed a biotype specific primer for easy identification
of B. tabaci biotypes. Endosymbionts in 10 locations and
variation in their distribution have been detected by using
bacterial genus-specific 16S rDNA primers.
Morphometrics of 300 white fly specimens from 10
populations has been done.

Molecular Genetics and Breeding

Genomics of cotton boll and fibre development:  Up-
regulated genes and pathways involved in hormonal
biosynthesis and signal transduction pathways,
transcription factors, osmoprotectants and heat shock
proteins during fibre elongation stage, and also down
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regulated genes involved in phenylpropanoid and flavonoid
biosynthesis, pentose, starch and sucrose metabolism
pathways at elongation stage have been identified.

Molecular tools for exploitation of heterosis, yield
and oil quality in sesame: Forty three markers in sesame
have been mapped and a set of 1048 SSRs selected for
construction of molecular linkage map. Twelve QTLs for
9 traits were localized in two linkage groups.

Molecular processes involved in adventive
polyembryony and fixation of heterosis: Genes present
in polyembryonic locus showed differential expression,
and candidate genes for polyembryony were shortlisted.
In sexual ‘googal’ plant previously collected, no embryo
initials were found in nucellar area; only one ovule
developed from each flower and the other three ovules
degenerated resulting in single-chambered, oblique shaped
fruit. In contrast, apomictic individuals had multi-loculed
fruits.

Biosystematics of the genera Vigna, Cucumis and
Abelmoschus: A new species of okra, Abelmoschus
enbeepeegearensis sp. nov., from Western Ghats of India
has been described and illustrated. Another new species,
Vigna indica T.M. Dixit, K.V. Bhat et S.R. Yadav, has
been described and distinguished from other related
species. Distribution maps for the genus Abelmoschus and
Cucumis in India have been prepared. Anthesis time for
various species of Abelmoschus, Cucumis and Vigna, their
crossability behavior and interspecific compatibility have
been confirmed. Wild Vigna species accessions with
considerable tolerance to MYMV have been identified.

Nine important and threatened medicinal plant
species and their cultivation prospects: Elite accessions
of eight species of medicinal plants from different phyto-
geographical zones of the country have been short-listed.
New and convenient agro-techniques have been developed
for mass cultivation of Hedychium spicatum, Origanum
vulgare, Valeriana jatamansi and Gymnema sylvestre.

Towards development of a single cell C4
photosynthetic system in rice: C

4
 photosynthetic genes

from maize and sorghum have been cloned into binary
vector pCAMBIA for transformation in Rice.

Biodiversity

Weed flora of medicinal value: Antimicrobial extracts/
fractions/pure molecules were identified from selected
weeds against septic arthritis causing micro-organisms
like Klebsiella pneumoniae (Bacteria), Candida albicans
(fungi) and urinary tract infection causing organism,
Escherichia coli.

Variability in freshwater bivalves in the western
ghats: A  field  key  for taxonomic identification of the
genera, Lamellidens and Parreysia based on  morphological
and morphometric characters and a digital  key using visual
basic programme were developed. Species-wise
abundance of  bivalves in different riverine systems of
Western Ghats has been mapped.

Diversity in lac insects (Kerria spp.) and insect X
host interaction: Lac insect species Kerria chinensis was
distinct from the K. lacca and K. sharda lines in the
evolutionary tree. Wolbchia specific labeled probes were
developed and used for in situ localising the endosymbiont
in the host plant. Some less-known, new characters of
taxonomic importance were reported and a template for
morphometrics and taxonomic description of female lines
of Kerria species has been prepared.

Off-season flowering and fruiting in mango:
Farmer’s field demonstration was conducted for the
manipulation in paclobutrazol application time to Alphonso
mango trees to advance the flowering by 2½ - 3 months
(September-October) and early harvesting (mid January
to mid March) along west coast of Konkan. Ten promising
ecotypes with consistent mango fruit yield in off-season
in Kanyakumari area were identified.

Nanotechnology

Nano-technology for native-P fertilization and
higher moisture retention in arid zones: Two fungal
isolates of Aspergillus were found capable of synthesizing
the ZnO nanoparticles whereas another one isolate was
utilized for extracellular synthesis of Fe nanoparticles.

Mode of action and biosafety of nanopesticides:
Biosafety of orthorhombic and monoclinic sulfur
nanoparticles with respect to toxicity, allergenicity and
fecundity of rat, and histopathological study on different
organs is under investigation. Microarray analysis
on Aspergillus niger has given interesting leads on the
effect of sulfur nanoparticles and hexaconazole
nanoencapsulation complex on target genes.

Nano-cellulose and its application in biodegradable
polymer composites: Preparation of starch nanocomposite
films by casting process was validated in a commercial
industrial unit using the starch polymer, in terms of
improvement in mechanical and barrier properties, and
good sealing-ability of pouches, which are major criteria
in food packaging.

Precision Farming

Spectral reflectance methods and low cost sensors
for inputs in precision farming: A ground-based integrated
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sensor and instrumentation system has been developed to
measure real-time crop conditions, and the system was
interfaced with a DGPS receiver that supported multi-
source information acquisition and management in the
farming field.

Precision farming technologies based on
microprocessor and decision support systems: A controller
for controlling the rate of seed/fertilizer in the ground speed
sensor based seed drill has been developed. A three-layered
controller board has been designed, printed and fabricated,
which can be configured as per the requirement for taking
decisions based on type of crop and fertilizer.

GIS Application in Agriculture

Decision support systems for insect pests of major
rice and cotton based cropping systems: Fixed precision
sampling plans have been devised for assessment of cotton
mirid, Crenotiades biseratense population density in
Bt cotton at user defined levels to help in accurate
estimations for timing of pest management interventions
based on a set economic threshold.

Natural Resource Management

Quality and resilience of soils in diverse agro-
ecosystems: A stand-alone software program has been
developed to derive information on a geo-referenced field
with respect to different physical, chemical and biological
attributes as well as soil quality index based on the geo-
referenced digitized information of eight districts mapped.

Nutritionally important micronutrients in some food
crops: Genetically micronutrient-inefficient cultivars were
found agronomically efficient for enhancing micronutrient
content in seeds.

Georeferenced soil information system: Multiple
microbial diversity indices for the soils of Indo-Gangetic
plains and brown soils region were derived, and the
estimated values of saturated hydraulic conductivity were
used for generating the quantitative soil drainage map for
modification of length of growing period.

Soil organic carbon dynamics, anticipatory climatic
changes and crop adaptation strategies: The rice crop,
on daily basis, behaved as net CO

2
 sink almost over the

entire crop season except few days during the maturity
period when it became net CO

2
 source, and the rate of

CO
2
 uptake by rice increased proportionally with air

temperature up to 370C.

Modelling cropping systems in eastern India for
projected climate change: Varietal diversity for
physiological effect on plants due to change in CO

2

concentration was shown. Soil organic carbon was not
affected with the elevated CO

2
 and temperature.

Structures and Processing Engineering

Design and development of rubber dams for
watersheds: Impact study of installed rubber dams on crop
productivity and comprehensive training of farmers and
government functionaries on operation and advantages of
rubber dams in watersheds were done.

Bamboo as a green engineering material: A new
test setup for life size testing of bamboo column has been
developed. Copperised neem oil treated bamboo samples
had high decay resistance property.

Nondestructive systems for evaluation of quality
parameters of mango: Common maturity index for nine
major cultivars of mangoes (‘Alphonso’, ‘Dushehri’,’
Langra’, ‘Maldah’, ‘Chausa’, ‘Mallika’, ‘Kesar’,
‘Banganpalli’, ‘Neelam’) has been developed.

Cryogenic grinding for retention of properties of
some important Indian spices: Specific and comparative
energy consumption for ambient (202.17 kwh/tonnes) and
cryogenic grinding (52.22 kwh/tonnes) of selected spices
has been reported.

High pressure processing (HPP) of high value
perishable commodities: HPP parameters were
standardized for destruction kinetics of indigenous
microflora in mango pulp, and pressure treated samples
of headless Indian white prawn and washed fish mince.

Biotechnological processes for production of high
value products from rice straw and bagasse: A novel
nanofiltration system was designed and fabricated for
separating oligosaccharides from monomers, and
separation and concentration of lignins. A strain of
Aspergillus fumigatus has been characterized at molecular
level, and two acid and thermostable endoglucanases have
been purified and characterized from A. nidulans.

Social Sciences in Agriculture

Alternative ICT models to meet the information need
of farmers: Four participatory rural appraisals (PRAs)
were made in West Godavari, Krishna and Nalgonda
Districts of Andhra Pradesh.

Risk assessment and insurance products for
agriculture: Wine Grape Insurance Structuring
Automation Tool (WIGISAT) has been developed and
tested in a stakeholders interface dialogue meet along with
application of Money Mobile.

Arsenic in food-chain: Cause, Effect and Mitigation:
In the mitigation studies using specific bacterial isolates,
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an isolate AGH-02 was found capable of transforming 40%
aresnite to arsenate when grown in sole arsenite media.

Standardization of selected ethnic fermented foods
and beverages: Instant idli dry mix technology (shelf-life
of over 4 months) with dry form culture has been
developed. Rice varieties like white ponni, Co 43, IR 20,
Adt 36, BPT, sona masoori, kranti are suitable for Instat
dry mix. ITS region of the yeast strains responsible for
preparing rice beer were amplified and phylogenetic tree
based on the ITS region constructed.

Animal Reproduction

Embryonic and spermatogonial stem cells in cattle
and buffaloes: Three different embryonic stem cell lines
are being maintained, and regularly confirmed for their
pluripotency. Healthy colonies of buffalo spermatogonial
stem cells are also developed.

Genetic basis of inferior sperm quality and fertility
of crossbred bulls: Significantly higher level of protamines
expression was shown in good quality semen producers
than the poor quality semen producing group of cattle.
PCR based method is developed for diagnosing five
important common genetic disorders in cattle.

Capacitation like changes during cryopreservation
of bovine spermatozoa: Extent of capacitation due to
cryopreservation reduced by 30-40%. Sub-lethal damage
in buffalo spermatozoa was less under soya milk extender
compared to the egg yolk extender.

Regulation process of follicular development, oocyte
maturation and embryogenesis in buffalo: In buffalo,
embryo at 4 to 8-cell stage crosses the zygotic gene
activation (ZGA) event (and at even 2 to 4-cell stages;
minor ZGA) in contrast with cattle embryos where it
happens later i.e. at 16 cell stage. This information explains
the poor development of buffalo embryos produced by
in vitro fertilization, and will contribute to optimizing the
embryo biotechnology protocols in this species.

Developmental potency of parthenogenetic goat
embryos: One of the genes responsible for spontaneous
parthenogenesis in turkey has shown similar expression
pattern in diploid parthenogenetic goat embryos.

Mammary gland transcriptome and proteome in
indigenous cattle and buffalo: A spontaneously
transformed buffalo mammary epithelial cell line has
been established, maintained and characterized. A panel
of probable biomarkers (proteins) linked to milk
production which is expressed in mammary epithelial cells
in cows and buffaloes during lactation has also been
identified.

Animal Health

Bovine Mastitis: molecular details of host-microbe
interaction and molecular diagnostic methods: A biochip
capable of detecting mastitis-causing pathogens and
specific virulence genes has been developed.  Gradual
increase in expression levels of immune related genes was
seen from 4h to 24h whereas after 48h of infection, there
was drastic increase in the expression level of all these
genes.

Oncolytic viral genes and tumour targeted nano-
delivery vehicle for cancer therapy in bovines: Fully
characterized viral gene constructs are developed for
delivery to the tumour tissues for studying their oncolytic
potential in vivo in mouse/rat tumour model. Four unique
receptors-ligands on horn cancer cells have been identified
that are highly specific to horn cancers and have very
little reactivity with other cells.

Toll-like receptors in farm animals: Lack of clinical
disease in buffalo to the Peste des petits has been attributed
to higher production of interferon in buffalo peripheral
blood mononuclear cells (PBMCs) causing decreased
replication of the virus in buffalo PBMCs. Mechanism of
differential susceptibility of goat and buffalo ruminants
has been established.

Toll-like receptors in phylogenetically divergent fish
species: Toll-like receptors (TLR) in the economically
important farmed fish (rohu, catla, mrigal, magur and
singhi), and also in shark have been identified, cloned and
sequenced.

Diversity of Dichelobacter nodosus and development
of vaccine against virulent foot rot: The B-serogroup
specific whole cell vaccine against virulent foot rot has
been validated for both therapeutic as well as prophylactic
effect. The vaccinated animals were protected for about
6 months.

Gene silencing- A strategy for management of white
spot: The viral inoculum from gills of naturally infected
Penaeus monodon stored at 80oC was successfully
prepared in high concentration, i.e. 2.6x107 copies per
microliter, which is equivalent to 5.2x108 WSSV copies
per gram of tissue for use in challenging studies. Vaccinated
animals showed 70-80% survivability after 15 days of
challenging experiment.

Herbal acaricides to overcome development of
resistance in ticks: A herbal acaricide formulation has been
characterized for safety, stability and activity against
acaricide resistant ticks. At 5x concentration the
formulation has not shown any unwanted reaction on
animals. The extract was found stable up to 120 days at
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room temperature without any change in efficacy. Pen
trial on crossbred male calves gave nearly 70% protection
against repeated high challenge infestations.

Sensor Network for Cattle yard Management

Wireless sensor network for animal management:
Research model sensor network has been developed and
deployed for detection such as timely heat or production
and management interventions for a set of animals, and
transmission of information to a central server run sensor
network user application.

Milk and Dairy Production

Quantitative trait loci for milk yield, fat and protein
per cent in buffaloes: About 2.36 lakh Single Nucleotide
Polymorphisms (SNPs) have been identified and validated;
1.97 lakh SNPs were identified in the coding part of the
genome, which includes over 800 genes directly
associated with milk production in cattle.

Biosensors and micro-techniques for analysis of
residues and contamination in milk: A prototype
microfluidics device has been fabricated for online analysis
of milk for multianalyte analysis.  A novel microtechnique
for detection of bacteria (enterococci) in milk is also
developed.

Dairy pathogens and adulterants in milk: A gold
nano-particles based detection system for on-site detection
of urea in milk under ordinary conditions in unorganized
dairies and small milk plants has been developed at lab
scale. Another, colour-based method for detergent detection
in milk has been validated for its detection limit. Up to two
litre or more of synthetic milk if added to 100 litre of milk
can be detected by using this method.

Nutraceuticals from milk and Indian herbs for
potential use in functional dairy foods: Production
conditions for highly soluble and biologically active
enzymes were optimized. In animal studies on mice it was
found that feeding of galacto-oligosaccharides (GOS)
effectively reduced the adherence of Listeria
monocytogenes, a widely distributed fatal pathogen, in
intestine, liver and spleen. Overall positive effects on rumen
fermentation parameters were observed in case of in-vitro
supplementation with S. nigrum and J. palak.

Rumen Physiology and Ecology

Rumen microbial diversity in domesticated and wild
ruminants and impact of additives: Feeding trials showed
that ajowain oil can be used as growth promoter. Feed
supplementation with suva, kulthi and babul @ 2% on
dry matter basis showed potential to mitigate methane

production without affecting digestibility of feed.

Rumen ecosystem for improved utilization of crop
residues: In-vitro trial with recombinant yeast
Saccharomyces cerevisiae containing exoglucanase has been
conducted to assess dry matter digestibility of the
recombinant yeast cultures.

Meat Production

Goat having knocked down myostatin gene to
enhance meat production: The three exonic regions of
myostatin gene were sequenced in fifteen animals of three
different rabbit breeds and variation in their exons reported.
A stable integration of shRNA construct against conserved
region of myostatin gene for demonstrating the knockdown
effect in vitro cell culture system has been achieved.

Fiduciary Issues

Financial Management: Total budget sanctioned to
all consortia under all four components is ‘1306.94 crores.
Of this amount ‘176.00 crores is allocated to Financial
Year 2011-12. While the expenditure up to 31 March 2012
is ‘138.11 crores, the cumulative expenditure as on March
2012 is ‘826.60 crores. Thus, cumulative expenditure (on
31 March 2012) is about 87.6% of the total release. Annual
Accounting and Audit of NAIP was completed in time and
the Audit Certificate was submitted to the World Bank
well in time.

Rectification of audit disallowance for FY 2008-
09, 2009-10 and 2010-11: The final decision of PDA (SD),
New Delhi on the replies submitted by the Units has been
received. In case of disallowances made by empanelled
CAs, the implementing agencies have been advised to meet
such experts from their own resources wherever
rectification has not been done.

Internal Audit: The Ernst & Young Pvt. Ltd. has
been entrusted the work of internal Audit of NAIP. During
the year 2011-12, the internal audit of 29 implementing
units of NAIP has been completed and internal audit reports
have been received in NAIP. The internal audit report for
the period January 2012 to March 2012 has been received
in April 2012.

Procurement and Administration

Till January 31, 2012, the procurement of goods,
works and consultancies worth ‘ 286.82 crores (out of
budgeted ‘380.2 crores) was completed. A total 34
trainings have been conducted in five phases benefitting
1492 officials so far. Post Procurement Reviews are being
held as per schedule and the Administrative Machinery is
all geared up to create an enabling atmosphere to achieve
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the objectives of the Project.

Environmental and Social Safeguard Framework

 All the 191 sub-projects of NAIP have a built-in
Environmental and Social safeguard Framework and are
progressing well as per approved strategies to mitigate
environmental and social issues developing in the course
of their implementation.

Monitoring and Evaluation

Monitoring and evaluation is being carried out through
four separate but distinct efforts in a coordinated manner.
All the empowered committees are actively contributing
in the monitoring and evaluation activities. Consequently
in the year 2011-12, 37 consortia were rated as ‘highly
satisfactory’, 120 as ‘satisfactory’ and 31 as ‘moderately
satisfactory’.  No consortia was rated as ‘non satisfactory’.

All the 191 sub-projects of the NAIP are having an
approved framework for performance indicators. The sub-
projects are able to achieve higher than the targeted
performance indicators. The performance indicators like
establishment of 91 public private partnerships and 50 rural

industries, filing of 51 patents, 181 publications in high
impact journals, capacity building of over 600 scientists,
development of more than 150 technologies reveal a good
progress.  It is result of rigorous monitoring and evaluation
by PIU.

PIU has brought out five compendia on developed
and commercialized technologies, agro/rural industries
established under the aegis of NAIP, novel tools / protocols
/methodologies, publications from NAIP sub-projects and
success stories besides developing criteria for ‘Certification
Process and Guidelines for High Impact Technologies and
Technical Innovations’ and ‘Criteria for Scaling-up and
an Approach for Determining Macro Impact of a
Technology or a Technical Innovation’.

Improving Communication & Outreach and

Grievance Redressal

The communication and outreach of the ICAR in
general and the NAIP in particular has enhanced. The
grievances of project partners, suppliers of services/ goods
etc. are redressed under a well structured Grievance
Redressal Framework through a nodal officer.





1

INTRODUCTION

NAIP ANNUAL REPORT 2011–12

Introduction
1

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 and

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

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

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.

Table 1.1: Project Cost

Particulars Project cost

US$ in million

IDA Credit 200.00

Government of India 50.00

Total 250.00

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

Project period

The project was launched in July 2006 and became
effective on 18 September 2006. The closing date of the
project was 31 December 2012. Considering the lag period
of 18 months due to procedural delay extension of the
project till 30 June 2014 is granted. The financial plan is
given in Table 1.2.

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)

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:
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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.
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Research Achievements
and Innovations

2

2.1: ICAR as the catalyzing agent for management of change in the Indian NARS
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2.1: ICAR as the catalyzing agent for management

of change in the Indian NARS (Component 1)

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 Learning and Capacity Building
(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 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.

viii)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 sub-projects in
this component are implemented in sponsored mode. PIU-
NAIP had to take the services of consultants to suggest

roadmaps in areas such as Business Planning Development
(BPD), Knowledge Management (KM) framework etc.
More consultancies on establishment of Central Data
Centre, development of ICAR portal, Financial
Management System (FMS), Management Information
System (MIS) to implement specific activities are in
progress. 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 43 sub-projects have been approved.

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

Development of e-courses: Based on knowledge
management, modern media education cannot be imagined
without digital technologies and thus role of e-courses are
of immeasurable - importance. Though, of course, it does
not replace the traditional teaching rather it diversifies
and complements the traditional teaching processes.
Information and Communication Technology (ICT) can
enhance the quality of education in several ways: by
increasing learner motivation and engagement by facilitating
the acquisition of basic skills, and by enhancing way of
teaching. Computer-based e-learning courses are the major
initiatives of ICAR under Component 1. Seven e-courses
in the fields of Agriculture, Horticulture, Veterinary Science,
Home Science, Fishery Science, Agricultural Engineering
and Dairy Technology have been started for the bachelor’s
degree programmes. All these courses are uniformly based
on a e-learning platform called Moodle.

e-Courses for B. Tech. (Dairy Technology): The
digitalization of textual course content of 47 courses out
of total 49 are in progress. Ten e-courses in dairy
technology have been finalized through respective Peer
Review Meeting and uploaded on Moodle/Poodle Platform
and other  courses are in the review process. Approximately
850 animations have been completed under various courses
where such animations will be of great significance.
Modern state-of-the-art facilities for the e-content
development were created at three places, viz. NDRI,
SVVU and AAU. These labs are well equipped with modern
equipments, viz. Desktop computers with accessories,
laptops, scanners, digital cameras, handy cam, video editing
work station, web server, database server etc. The e-
contents developed for B. Tech (Dairy Technology) will
complement the existing class-room teaching. The major
advantage of this electronic version of B. Tech (DT)
syllabus would be uniformity of teaching across different
institutions benefitting both the teachers and students alike.

e-Courses for B.Sc. (Horticulture) Degree
Programme: All the 51 courses of B.Sc. (Horticulture)
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degree programme according to the IV Deans Committee
syllabus have been developed along with animation. A total
of 46 courses out of 51 were loaded in the moodle platform
for online delivery of the e-contents. These courses are
uploaded into the offline platform for offline delivery of
the e-contents.

e-Courses for B.Sc (Agriculture) Degree Programme:
e-Content completed for 14 out of 50 courses with video
lectures, presentation and lecture content for 1300 lecture
hours and hosted in local server. This huge learning objects
repository covers numerous topics like, crop science
technology, farm machinery, press clippings, emerging
technologies with 30000 text files, 5000 images, 1000
audio/video clippings besides 120 hours of guest /CAS
lectures and 19 hours of case studies. Manuals for practical
classes for 40 courses, each with 15 exercises and 200
video/audio clippings of field operations, use of farm
machineries, weed and pest symptoms have been created.
This also includes question bank of 8000 questions used
in actual exams for courses including additional resources,
comprising quiz as well as essay type questions. 1300 e-
Lectures including 120 guest lectures have been hosted
online.

Krishi Prabha – Indian Agricultural Doctoral
Dissertations Repository: The Agricultural doctoral
dissertations are scattered all over the SAUs/ DAUs and
finding information from them was a difficult job for the
researchers. These dissertations benefited mainly the
handful of local scholars while the outsiders often remained
in oblivion and the limitations of time and resources
deprived them of the existing rich treasurer of knowledge
and often resulted in duplication of research in the country.
This void fired our imagination and it was felt that instead
of the scattered set up, a unison approach would be of far
more use to the scholars. It was with this aim that
KrishiPrabha sub-project was envisioned at CCS HAU,
Hisar as a lead centre. Development of centralised
repository of doctorate dissertations in agriculture from
all over the SAUs/DAUs is the major achievement of this
sub-project. An online e-dissertation submission facility
with an uniform template for all partners has been
developed. Data from this repository can be imported to
any standard format. The repository consists of metadata
and abstracts of 7525 and full text of about 6000 Indian
agricultural doctoral dissertations for the period 2000-2007
from 45 SAU/DAUs. This has been presently made
accessible online to all the consortia partners through IP

e-Courses for B.F.Sc. Degree Programme: A total of
42 e-course contents (including theory and practical) out
of 54 were developed during the period with a total of
more than 1000 animations. Voice over with 3 D
animations for coastal aquaculture, canning and fish
packing technology, fishing operations and processing
were developed.

e-Courses for B.V.Sc.& AH Degree Programme: One
of the state of art facilities for capacity building of course
content developers has been developed. All the 69 courses
were developed and made online in www.elearnevet.net.
These courses were reviewed with the help of 144 external
experts with not less than two experts per course. All
offline courses in POODLE were also completed. Design,
development and hosting of an exclusive website for the
scheme - http://elearnvet.net and hosting of e-contents in
Moodle continuously is in the completion stage.

e-Home Science Courseware Consortium Project: 81
out of 85 courses have been developed on MOODLE
Template. The e- Home Science courseware project has
been uploaded online on the web server at www.cohs.in
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authentication. Copying and printing of full text is restricted
for prevention of plagiarism. However, Metadata and
abstracts can be copied and printed and available to Non-
Members world over.

Consortium for e-Resources in Agriculture (CeRA):
One of the prerequisites to remain in the forefront of
international knowledge generation is the availability of
journals. CeRA, facilitates 24 × 7 online access of select
agricultural journals to all researchers in National
Agricultural Research System (NARS) through IP
authentication. It covers about 3000 scholarly journals
(comprising consortium subscribed, Library-subscribed
and open access journals) from seven major publishers
and catering to 134 institutions under NARS. During the
period under report, three more publishers and one
biological database (JABS) have been added to the
consortia for online access in CeRA.

� The number of CeRA members rose from 123 in 2008
to 142 in 2012 covering all institutions in NARS. Till
December 2011, the number of visitors to the site
exceeded 1.5 million and the total download of full
text articles is more than 4.0 million.

� More than 20,850 articles have been delivered under
document delivery request service (DDRS) among
CeRA members.

Engaging farmers, Enriching Knowledge: Agropedia
Phase-II: Agropedia is one of the state-of-the-art
knowledge dissemination model which addresses the Indian
agriculture knowledge sharing mechanism. Two major
products have been developed under the sub-project. These
two delivery mechanisms, such as KVK-Net (http://
agropedialabs.iitk.ac.in/extension) and vKVK (http://
www.vkvk.in), which are used to connect extension
Scientists and farmers, based on this model, a web
platform have been developed during the period under
report. This web platform, which hosts information on
agriculture and rural livelihood, is one of the unique ICT
system in the agricultural domain as it is semantically
organized and enabled to provide exact information instead
of generalized eon.

In vKVK or ‘virtual KrishiVigyan Kendra’, tailor made
information, relevant to the farmer, are transmitted to them
on their mobile phones through texts and voice messages
in local languages. This information is provided to the
farmers by the Scientists from the KVK, to which they
belong, providing assurance regarding the authenticity and
applicability of the advisory- the E2F or expert to farmer
service. It takes place either in web to mobile (W to M) or
mobile to mobile (M to M) form. Similarly farmer to expert
(F2E) and expert to expert (E2E) services are also being
launched.

KVK-Net (KrishiVigyan Knowledge Network) is
knowledge network for KVK Scientists which support to
integrate all the KVK Scientists and enhance interaction,
coordination and cooperation among them. It is a platform

� During the period under report, it has been found that
there has been increasing trend in the download of
articles using CeRA facility due to more awareness
cum monitoring workshops conducted at different
institutions.  Further, quality and quantity of research
papers have been enhanced in NARS as a whole. It is
observed that there is an annual increase of about 6.5%
and 18.5% increase in the number of publications
respectively in 2008-09 and 20011-12 in NARS.

Downloads of full text articles from journals in CeRA during 2008-11
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to share their experiences, discuss issues and enrich each
other in the process.

� Agropedia provides extension services on mobile - Web
to mobile and mobile to mobile services are used by
entire KVK scientists of Uttar Pradesh, Uttaranchal,
Dharwad (Karnataka), Raichur (Karnataka), ICRISAT
(Hyderabad)

� Thirty one training programmes have been conducted
at the KVK’s of Uttar Pradesh, Uttaranchal region and
also at ICRISAT and UAS Raichur about 327 KVK
experts are registered in KVK-Net.

� Based on above technology, an Agro advisory service
has been developed. Approximately 15,591 progressive
and general farmers are registered in vKVK. SMS and
voice messages are sent to 1000 (approx) farmers
per day through the vKVK platform.

� Over 1.5 lakh text and voice messages have been
delivered covering about 3000 farmers of Andhra
Pradesh and Karnataka as part of the Virtual Extension
Activity. Work is still in progress.

� A number of training programmes and workshops for
KVKs were organized on Agropedia KVK-Net & vKVK
for KVK Scientists at all the centres of consortia
partners.

Strengthening of digital library and information
management under NARS (e-Granth): Strengthening of
digital library and information management under NARS
(e-GRANTH) available at http://egranth.ac.in, provides
digital access to library resources of 12 different research
institutes and state agricultural universities. These resources
include OPAC (Online Public Access Catalog), important
institutional repositories, rare books and old journals and
make them publically accessible over internet under Indian
National Agricultural Research System (NARS) with Online
Computer Library Center (OCLC) partnership. NARS has
a very large collection of institutional repositories in
agriculture and allied sciences, spread over the country in
different libraries of ICAR Institutes and State Agricultural
Universities (SAUs). Digitization of these valuable archives
would allow online access to researchers, teachers and
students to which they would not otherwise have an easy
access. Union Catalogues are useful to librarians, as they
assist in locating and requesting materials from other
libraries through interlibrary loan service. The consortia
has obtained the OCLC membership for subscription to
Online Computer Library Center (OCLC) which would
enable our libraries to be discoverable by the network of
global library system and sharing of online resources more
effectively. This would also provide access to WorldCat
and Connexion for cataloging and batch uploading of data

to OCLC. More than 7 lakhs records have been uploaded
till date in OCLC. A group catalog named ‘AgriCat’ has
been created as subgroup of WorldCat to access combined
catalog of 12 partner libraries. AgriCat serves as virtual
library interface. The URL is http://
www.agricat.worldcat.org. Currently 3,71,438 records
are present in the AgriCat. Detailed inventory of material
to be included in repositories has been identified at four
partner centers to avoid duplication and a unified list of
1.5 crore pages documents including Reports, Bulletins,
News Letters, old Books and Journals etc. have been
prepared for digitization. The data center facility at IARI
library to host the repository consisting of 4-blade servers,
Storage Area Network and 3 Terabyte Storage has started
functioning. Institutional Repository Software, DSpace,
has been installed and configured at the Lead Center, IARI
(New Delhi) successfully. Koha is an open source
 Integrated Library System (ILS) used world-wide by
public has been installed in few partner institutes, in a
standalone system. Capacity building has been made in
NARS on Use of Connexion software for online current
cataloguing on Union Cataloging using Connexion software
by a webinar by OCLC experts from US.

E-Publishing and Knowledge System in Agricultural
Research (EPKSAR): A standard-based and user-friendly
e-publishing portal has been implemented in ICAR for
e-publishing and Open Access of ICAR’s research
periodicals and is being offered to other Indian Agricultural
research societies. The portal can be accessed at http://
epubs.icar.org.in/ejournal. A total of 10 e-journals are
hosted and requests are being received from other
agricultural research societies for hosting their journals.
The e-publishing system has resulted in multiple benefits
like timely publication of research, global, accessibility,
reduced cost of publication bringing a paradigm change
in the way research publishing is done in NARS.

Timely dissemination of Indian agricultural research
knowledge through this initiative has shown a great impact
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as many more research societies have approached for
availing our initiatives. e-publishing of six existing
periodicals, viz. Indian Journal of Agricultural Sciences,
Indian Journal of Animal Sciences, Indian Farming,
Indian Horticulture, Journal of Medicinal and Aromatic
Plants and Indian Phytopathology was carried out online.
Four new research journals, Indian Journal of Fisheries,
Fisheries Technology, Journal of Horticultural Sciences
and Journal of Agricultural Engineering were included
in the ICAR’s e-publishing platform along with their back
issues. Indian Journal of Fisheries published from Central
Marine Fisheries Research Institute (CMFRI) has more
than 14600 readers registered for online access.

ICAR journals have been added in archive. Statistics reveals
5669 registered users for the Indian Journal of
Agricultural Sciences and 4226 for the Indian Journal of
Animal Sciences; total visit of pages is more than 124,015
and page views are 852,849 from 175 countries across
the world and 89 cities within India.

The e-publishing system has resulted in a complete
change in the way research publishing was done in ICAR
thereby benefitting all the stakeholders and making it more
sustainable. Due to online 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.

Capacity building of officials of research societies,
viz. Indian Society of Phytopathology, Indian Society of
Plant Genetic Resources, Indian Journal of Fisheries,
Fishery Technologies Society of India and  in e-publishing
of Research Journals have been made. This Open Access
and e-Publishing initiative of ICAR has received
International recognition from Asia Pacific Association of
Agricultural Research Institutions (APAARI).

Mobilizing Mass–Media Support for Sharing Agro-
Information Research Achievements/ Innovations: The
major goal of the sub-project is to enhance the agricultural
communication and awareness in the country at grass-
root level by using effective communication and
information tools. The project is focusing on
documentation and dissemination of agricultural success
stories in print, audio and video format for motivation of
the farming community and general public at large. Project
proposes to mobilize the media as an active partner for
knowledge sharing and message multiplication. To achieve
the goal, different modes of communication are being used
in an integrated manner for accelerated and sustainable
transformation of Indian agriculture.

Visibility and circulation of our Research Journals have
been enhanced as shown below:

Open Access: Open access policy has resulted in global
visibility to agricultural research in NARS during 2011-
12. A total of 18767 new users registered for accessing
e-journals online thereby increasing the total number of
registered users to 37462. There were a total of 10,32,608
pages views online by 157706 users globally from 175
countries during 2011-12. Seven years back issues of

Online access of e-journals on ICAR’s Online e-Publishing Portal
during 2011-12

Journal-wise registration on the ICAR’s Online e-Publishing System
2011-12
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Further, one of the goals of the sub-project is to
enhance brand image and visibility of ICAR/NAIP. For
this, approximately 240 media persons participated in media
meets/ Interactions meet for strengthening the media
relations during the reported period. Around 1700 farmers/
entrepreneurs received first-hand information through
showcasing of ICAR/NAIP technologies at various places
across the country. Twelve Scientists received training
on knowledge management in agriculture and creative
agricultural communication. New innovation/technologies
of NARS have been highlighted to the public across the
country by giving 1250 news clippings in national
(English, Hindi) and regional newspapers (Panjabi,
Malayalam, Kannada) along with 320 TV/Radio
programmes.

Many films/audio-video capsules have been produced.
Each film has duration of 8-10 minutes and produced in
English as well as regional languages for motivating
farmers at regional level.

Showcasing of Technologies-Participation of farmers
at CIPHET, Ludhiana

Media visit to fields at IISR, Calicut

A success story shows extension making a difference
in people’s lives. More than a list of events or activities, it
describes a positive change and shows how that change
benefits the people specially our stakeholders. Eight news
and such success stories were posted on ICAR website
from all over the country. Besides highlighting innovative
technologies some of these 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.

Strengthening Statistical Computing for NARS:
Statistics, in fact, provides scientific tools for
representative data collection, appropriate analysis,
summarization of data and inferential procedures for
drawing conclusions in the face of uncertainty.  In
agricultural research, statistics finds some of the very
interesting applications which often led to the development
of newer statistical techniques or at least a refinement of
existing ones. The advent of the computer has certainly
revolutionised the theory and practice of statistics. There
are two different ways in which the computer has changed
the field of statistics. First, computers help us to do what
we did before the advent of the computer but in a more
efficient way.  Second, computers help us to do things
nobody thought of before the advent of the computer. To
the first category belong statistical data analysis by
numerical and graphical methods, and simulation; to the
second belongs, for example, different computer-intensive
methods.

� To cater the need of statistical data analysis of  NARS,
the most powerful statistical software SAS has been
procured with 151 licenses (100 Standalone and 50
Intranet Based) + SAS Enterprise Business Intelligence
Server with all modules of SAS Intranet based for
perpetual use with three years updates and upgrades
by 151 different NARS Organizations. About 180
researchers/nodal officers from 151 NARS
organizations have been imparted training for software
installation. SAS has been installed at more than 1589
computers in 151 NARS organizations.

� SAS and JMP Genomics were installed in Thin Client
environment at Agricultural Bioinformatics Lab,
IASRI, New Delhi. 632 researchers have been trained
on Data Analysis using SAS through 30 training
programmes of one week duration each. Out of these
30 training programmes 6 training programmes were
organized at IASRI, New Delhi and rest 24 training
programmes were organized by consortium partners.
For providing service oriented computing, Indian NARS
Statistical Computing portal has been established which
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Table 2.1: Key Features of RKMP

AICRIP Intranet &27000 AICRIP Datasets Online soil health and fertilizer India Rice Research Repository (i3R)
recommendation system (Fertimeter)

Largest database of Location Spotting nearest research station, Two E-Learning Platforms
specific content extension office, KVK, dealer

45 Theme papers Weather details of all the Communities of Practice (CoPs)
districts of the country.

GIS map interfaces area, production 100 rice recipes and value added Trade Information System
and productivity products.

52 Video clips and 4000 minutes of Cloud tagging and semantics enabling Local Language editors and interfaces
audio voice- overs Complete the content tagging.Around 1000
 Image Driven Diagnostic tool nodes of content

“Expert Answers on Rice” a question Bio-Informatics Tool for rice researchers 150 Recap sheets RikiPedia
answer platform (online/SMS based)
with 152 Rice Experts.

is available to NARS users through IP authentication
at http://stat.iasri.res.in:8080/sscnarsportal.

Development and Maintenance of Rice Knowledge
Management Portal (RKMP): For providing the most
comprehensive agricultural knowledge of rice to the
stakeholders, Rice Knowledge Management Portal was e-
launched in the presence of Dr Manmohan Singh, Hon.
Prime Minister of India during 83rd ICAR Foundation Day
on 16 July 2011. RKMP now serves as an information
highway for sharing rice knowledge across the country.
It has several global firsts in terms of comprehensiveness
and utility. Built on web 2.0 standards, this portal caters
to location specific information needs of many stakeholders
in local languages. With about 20 platforms, more than
12,000 pages of content, 3000 minutes of audio, 50 video
clips RKMP is providing the credible information to the
farmers and other stakeholders of rice. Striking feature is
that context specific information is provided catering to
information needs of different stakeholders. Key features
of RKMP is given in Table 2.1. Uniqueness of this Portal
includes;

� Harnessing existing AICRIP (All India Coordinated Rice
Improvement Project of ICAR) set up through
Knowledge Management Tools is one of the finest
innovations of this project with in-built sustainability.
RKMP is being included in 12 Five Year Plan of DRR
for its sustainability.

� Operational expenses are met from the private sector
involvement and online advertisements.

� Harnessing existing AICRIP set up through Knowledge
Management Tools – enhancing the efficiency

� Building the virtual Communities of Practice (CoP)
for rice sector

� Developing huge location specific content in usable
format

� 24x7 learning opportunities in local languages, in
modular format

� Transmitting online content through offline delivery
mechanism

� Transmitting offline content through non-digital means
� Roping in all stakeholders for a common cause of

knowledge creation, capture and sharing
� Harnessing the best expertise of Information

technology and Rice sector

� Creating a prototype for other crops
� 52 Video clips on various aspects related to rice and

4000 minutes of audio voiceover on different topics
of various disciplines.

� 37 Theme papers, 2773 Rice Vocs terms, 67 Rice
researchers in directory, 28 Reusable Learning Objects
(RLOs) of Rice research in India etc had been
uploaded in Research domain.

� 1306 RLOs of generic content related to Production
Knowhow in Extension domain had been uploaded.

� 1580 RLOs of State specific content of various states,
like Andhra Pradesh, Assam, Chattisgarh, Haryana,
Jharkhand, Karnataka, Maharashtra, Meghalaya,
Orissa, Punjab, Tamil Nadu, Uttrarakhand, Uttar
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Pradesh and West Bengal had been uploaded in
Extension domain.

� 75 Government schemes, 48 RLOs of Extension
Methods, 459 FAQs, 37 Innovative farmers profiles,
13 Recap sheets, 1176 Audio clippings, 29 Video
clippings and 46 RLOs of Weed management had been
uploaded in Extension domain.

� 822 RLOs of local language State specific content of
various states like Andhra Pradesh, Haryana,
Jharkhand, Karnataka, Maharashtra, Punjab, Tamil
Nadu, and Uttar Pradesh had been uploaded in Farmers
domain.

� 91 Government schemes, 27 Innovative farmers
profiles and 254 RLOs of Weed management in local
languages had been uploaded in Farmers domain.

� 8 RLOs of History & Evolution, 40 RLOs of Rice in
Indian culture, 56 Rice facts, 62 recipes in Rice in
Human nutrition, 12 Rice End products, 132 News &
Events and 38 Virtual rice resources had been uploaded
in General domain.

� Protection concerns of the month - It is a flash object
developed about the level of concerns of paddy pests
at different crop growth stages like nursery, early
tillering, active tillering, panicle initiation to flowering
and Grain filling to ripening.

� RKMP in 3 minutes - It is a flash object developed
about RKMP domains and features.

Technology Mediated Learning Using Reusable
Learning Objects (RLOs): Emerging changes in global
trade has offered new opportunities for agriculture to play
a dynamic role in promoting livelihoods and prosperity
among the rural families. Availability of sufficient and
quality human resource is the key for taking advantage of
these new technologies. For this creation of a national
community of agricultural educators, scientists and
researchers is necessary who will play dual role of teaching
and contributing to the development of content in
agricultural research development and policy. This will
help in uplifting the poor and providing them opportunities
for sustainable agricultural growth and poverty reduction.
With this in focus, a project entitled ‘Innovations in
Technology Mediated Learning: An Institutional Capacity
building in Using Re-Usable Learning Objects in Agro-
horticulture’ was sanctioned with IGNOU, YCMOU,
TNAU and ICRISAT as consortium partners.

� Designed and implemented an attribute profile for an
RLO based on IEEE LOM standard. This is the first
such repository in the Indian landscape. This is
necessary and useful for storing, managing and
searching RLOs. IEEE-LOM has a total of 58 fields
out of which we have selected 17 as mandatory fields.
Designed, refined and finalised the knowledge models
for all the 6 designated crops. Designed and
implemented the first agriculture RLOs site
(www.agrilore.org).

� Identified experts from different State Agricultural
Universities (SAUs), ICAR Institutes and other
organizations for development of 528 Re-usable
Learning Objects (RLOs). As this needs special
training, four training cum workshops were organized
for subject experts for creation, uploading and editing
of RLOs. A total of 97 experts participated and
contributed in the development of RLOs.

� A total of 350 RLO’s have been uploaded in the site
(www.agrilore.org) by subject experts with proper
defined metadata structure. About 188 RLOs have
been published after editing and designing for wider
use and reuse. Editing, designing and formatting of
162 unpublished RLOs are in progress. About 128 draft
RLOs are ready for uploading in AgriLORE.

� Writing and editing of Self Learning Materials (SLM)
of 188 RLOs has been completed. Modules on Nursery
Management in the form of SLM in English and
Marathi languages have been prepared and uploaded
in AgriLORE.

� Knowledge Models (KM) in different regional language,
viz. Hindi, Bengali and Marathi have been developed
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and implemented. KM is used for metadata for tagging
of RLOs.
An on-line system for NET/ARS preliminary exam

of the ASRB: Examinations are crucial part of both the
academic teaching and learning process. There is growing
trend to use technology to improve overall administration,
registration and management of examinations conducted
across various institutes, cities with some of the
examinations being conducted nationwide. Technology is
going to be backbone of successful management of such
examinations and registration processes. Information and
communication Technology (ICT) plays an important role
in conducting such online examination. IT-based
rearrangement of examinations is currently becoming more
and more popular. On-screen exams are supposed to
reduce costs, and improve the quality and speed of the
correction process. Considering the importance of online
examination, the ASRB has taken a giant leap forward for
creation of in-house online examination facility under the
sub-project, Developing, Commissioning, Operating and
Managing an Online System for NET/ARS - Prelim
examination in ASRB, ICAR. The Project is under
implementation for creation of Online Examination facility
for ICAR at 23 locations across the country.  Rapid
progress has been made and Online examination Halls with
intra-connectivity are ready at 23 locations. The National
Online examination Center (NOEC) in the ASRB Premises
also has become ready for installation of Computers and
Servers and operation of the Online Examination Network.
Further process for equipping 23 examination centers with
Computers, Servers, UPS, connectivity etc. is in progress.

Establishment of National Agricultural
Bioinformatics Grid (NABG) in ICAR: During the last
decade, genomics has witnessed an information explosion.
Genomic databases contain huge amounts of information
that are not amenable to traditional analytical approaches.

The analysis of genomic sequences for drawing valid
conclusion is highly computer intensive and needs different
tools and techniques. Software and web browser based
systems need to be developed for visualization, mapping
and interpretation of these genomic sequences. In order
to keep pace with the research and developments in
agricultural bioinformatics at global level, country needs
expertise and exposure in this area of research. Considering
the above importance, National Agricultural Bioinformatics
Grid (NABG), which will help in developing databases,
data warehouse, software and tools, algorithms, genome
browsers and high-end computational facilities through
systematic and integrated approach in the field of
agricultural bioinformatics is being developed.

During this year genomic portal for submission of
genomic data has been developed for storage of
Nucleotide, Genes, Genome, EST, GSS, SNP, RNA etc.
apart from a number of other databases related to biological
data have been extended and populated. A number of
training programs/workshops were organized for capacity
building of the researchers.

� Livestock EST database has been developed to store
tissue, breed and EST sequence. A web interface has
been developed using ASP. NET and C# script for the
database.

� Livestock proteins database has been developed to
store information on protein sequences, protein
families, domains, pathways, genes and protein
functions. A web interface has been developed using
ASP. NET and C# script for the databases.

� A database on “Stress Microbe Info” containing
information on 184 microbes facing, tolerating and
surviving different kinds of stress conditions has been
developed.
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� Database on “Bio Info Knowledge Base” containing
bioinformatics tools according to their functional
category has been developed.

� A database and web interface namely FBIS (on Barcode
of Indian fishes) has been developed. The web
interface of FBIS has been integrated with tools and
applications for retrieving and viewing information
about database statistics and taxonomy including
species identification and inter-specific and intra-
sequence divergence estimation.

� Ribosomal DNA database: A ribosomal DNA database
of Indian fishes has been developed fishes using
MySQL in Linux platform. At present the database
contains 727 GenBank records for 114 species.

� EST database: This database contains 2662 GenBank
records for 2 species viz. Labeo rohita (1631 ESTs),
Schizothoraxrichardsoni (1031 ESTs).

� Microsatellite database: This database contains 447
records for 30 species and 10 families.

� The database for the barcode of insects named Insect
Barcode Informática has been developed.

� The data on DNA barcoding of Indian ant species was
done and molecular phylogeny determined for genetic
relationship and data was uploaded on the barcode
database.

� Bioinformatics Training Workshop on Gene expression
data analysis and structural Bioinformatics (1-11
March, 2011) at NBPGR, New Delhi was conducted.

Agroweb – Digital Dissemination System for Indian
Agricultural Research (ADDSIAR): The report of the First
Implementation Support Mission of National Agricultural
Innovation Project (NAIP) has underscored the importance
of web presence of ICAR for effective knowledge
management and exchange. ICAR is playing a proactive
role in enhancing the effectiveness of ICAR’s web-based

dissemination and publishing platform by exploiting new
generation web technologies. Keeping the above points in
view, the NAIP has funded for establishing a consortium
for ADDSIAR at National Bureau of Plant Genetic
Resources (NBPGR). Many online systems like online
submission of ICAR award applications, complete IPR
management application of ICAR, complete tender
document application of ICAR, Development of Online
Admissions System of PG School (IARI) have been
developed.

Online Submission of ICAR Award Applications: This
module provides award section/admin of ICAR with the
facility to view all the applications for those who has applied
for award, and want to verify the documents status
(received or not) and upload the photos of applicant if not
already uploaded. This also provides system administrator
to recommend the applicant for the award only if he/she
is found eligible after the verification and further to award
committee before the last date of sending documents.
System facilitates to create the report on the list of
awardees.

Tender Document Application of ICAR: The tender
document application module provides a platform to all
ICAR institutes to publish their tender document remotely
on ICAR portal. The institute will fill the tender details.
One can view the tender details on the basis of its products,
services, institutes, classifications, location etc.

Development of Online Admissions System of PG
School (IARI): The system provides a complete automated
process of online admission to post graduate courses of
IARI. This starts from announcement of admission to
filling of the application form, viewing all the applications
along with their payment and the documents status
(received or not). The module can automatically assign a
centre to the applicant. Applicant may download the admit
card and view his/her result online

Decision Support System for Enhancing Productivity
in Irrigated Saline Environment using Remote Sensing,
Modelling and GIS

� A system architecture  and user interface of standalone
DSS for the WYC command was developed,  refined
and tested using Microsoft Visual C#.NET for
integrating modules, developed databases, ET

0

calculator, CROPWAT and AquaCrop models, GIS and
spatial query interface. It comprises nine modules-
Database & Maps, Crop Water demand, Canal supply,
Groundwater, Irrigation Scheduling, Constraints,
Modelling, BMPs and Farmer’s Services. Four
modules-Crop Water demand, Canal supply,
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water submergence, salinity, and both water logging
and salinity.  The functions are being further tested. A
sub-module for preparation of artificial saline water
of desired salinity is also integrated to DSS. An online
DSS for irrigation scheduling with poor quality
groundwater and its response on crop yield was also
developed and is made available to stakeholders through
the project website.

� About 301 stakeholders including water user
association members and farmers from Sonipat, Jhajjar
and Rohtak districts were imparted training on DSS
generated BMPs for increasing crop yield under deficit
irrigation, water logging and saline conditions.

Development of ICT Based Tools/Technology
Towards an Interactive Multimedia Agriculture Advisory
System: Farmers need different categories of information
and decision support to improve both the productivity and
profitability of their agricultural produce. They need: What
to grow? How to grow? What are appropriate Inputs to
select?  Where to access finance? Focused advice during
crop period? Where to Sell? The problems are different
for different farmers as each farm has its own pre-
requisites. This sub-project addresses such problems with
aims to design, develop and pilot technologies to promote
a farm specific Interactive Agriculture Advisory System
consisting of Multi-Media Interface between Mobile Phones
and a Central Database, Farm Plot Historian Database
System, Market Information Database, Voice based
Interactive System, Multi-media Agri-Advisory System,
Multi-party Conferencing system between farmers, experts
and extension workers.

Groundwater and Irrigation Scheduling were
developed and tested.

� Computation of weekly and monthly water delivery
of Western Yamuna Canal (WYC) command to
watercourses and farms under Butana distributary as
well as under other distributary and minor canals were
done based on updated database.

� Digital cadastral maps of four villages- Butana,
KhanpurKhurd, Ahulana and Chhichhrana (Sonipat
district) under Butana distributary were generated in
ArcGIS from 1:2640 scale cadastral lathas/maps
obtained from Department of Revenue, Haryana. This
has helped in delineation of the water course commands
(chaks) at farm level and estimation of monthly crop
water demand and canal supply for identifying gap in
irrigation requirement.

� In modelling module, crop production functions were
partially implemented  to predict crop yield under five
situations- deficit irrigation, water logging, surface � Multi-media Agri-Advisory System has been developed

which is simple mobile query using speeches in regional
language at the farmers end. At the advisory end is the
expert who will have access to the farmers’ specific
personal data which will in turn enable the provision
of a customised, knowledge-based advisory in regional
language.

� A simple application has been developed for farmers
to upload their pest and disease images through mobile
phone to the Technical Agro Advisory contents
database to provide mobile based agro advisory
services
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� Sensitized project farmers on mobile based agro
advisory services through awareness and technical
workshops have been conducted at many places. This
Project covers 1200 farmers from 3 districts in Tamil
Nadu (Kancheepuram, Erode and Dharmapuri).

� Call-center system – when the farmer calls, the call
lands onto the call-center advisory system, prompting
the specific dashboard of the farmer to open up – this
helps the expert to quickly provide farmer and crop-
specific advisory.

entrepreneurship
deve lopment .
The objective has
been achieved
t h r o u g h
infrastructure,
process and
outcome frame
work of
handholding and mentoring of BPDs. A basic framework
for agri-business development to commercialize innovative
agro technologies and support agri-preneur has been
established by creating a state of the art infrastructure at
all BPD Units. A network of 72 mentors across various
domain and functional areas to ensure success of
incubators and entrepreneurs at technical and business
front was developed. A platform for facilitating funding to
start-up agri-business through publishing funding directory,
facilitating schemes like MSME, SFAC etc. has been
developed. Commerciali-zation of 78 technologies through
10 BPDs has been done. A databank of indigenous agro-
technologies for commercialization from ICAR, SAUs,
CSIR etc. has been created. Promotion of agri business
development and enhancement of incubator service
through capacity building and communication has been
made at various locations. This includes capacity building
/ training program of BI managers on operations and
management of business incubators, evaluation, valuation
and business plan development of technologies, Capacity
building program
for business
i n c u b a t o r
managers on
mentoring. This
was further
strengthened by
mentoring and
guidance of BIs
through direct visits and annual meetings including.

� Promotion of agri-business incubation / nationally
through co-business incubation

� Co-marketing under common branding NIABI through
logos, video, newsletters, brochure, leaflet, panels and
banners.

� Entrepreneurs, incubators, mentors, students, potential
entrepreneurs can be registered and facilitate operation
of the project online through website (www.niabi.in)
and used as effective promotional tool.

� Successfully held Global Agribusiness Incubation
Conference, NIABI 2012 at  New Delhi. Honored the

Advisory timeline – Interactions between the farmer
and the expert can be recorded by the expert forming a
regularly updated advisory timeline which helps the expert
in tracking issues and concerns raised by farmer.

Sub-component 1.2: Business Planning & Development
(BPD)

The Business Planning and Development Units (BPDU)
set up through NAIP offer the prospects of making a
sustainable and lasting change in the way near-market
agricultural research conducted in India. It is implemented
through these ten BPDU and are being coordinated and
mentored by International Crops Research Institute for
Semi-arid Tropics (ICRISAT), Hyderabad. The initiative
has led to successful commercialization of more than 40
technologies. 

Agribusiness, a paradigm shift in NARS through NAIPs
BPDU, ABI-ICRISAT has been given the responsibility of
hand holding and mentoring of these BPD Units with the
objective to bring a change in the NARS system through
innovative system that inculcates innovation and enhances
agri-business development through innovation and
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outstanding contributions and performance of
Incubators (BPDs) and Incubatees in the NIABI
Network through Best Agribusiness Incubator and Best
Incubatee Awards 2012.

� New Agency’s opens up new avenues of collaboration
and funding like SFAC DPRs for 14 clients of BPDS
& SFAC Venture Capital Scheme Campaign in 10 BPDS
generating 54 agri-business proposal

� ABI-ICRISAT facilitated mobilizing additional source
of Funding through NSTEDB-DST, DBT  and MSME
for the BPDs

Complex, Mandhoo, Republic of Maldives in the area
of thermal validation of seafood. The scientific team
from CIFT visited Maldives and conducted thermal
validation studies during 23 April to 2 May 2011. The
team also provided training to the management and
technical staff of the company on various aspects of
thermal process validation, retort operation and
optimization of process for thermal processing of
products from tuna in retortable pouches and rigid
cans.

� Formation of Seed Business Consortium: Role of
JNKVV, Jabalpur  in production and supply of breeder
seeds to the seed industry is commendable. To harness
the strength in seed sector and provide technologies
to the seed industry, a seed consortium to promote
hybrid is established through BPD Unit, JNKVV,
Jabalpur.

� A Farmer Producer Company has been formed and
registered in name of ‘beej India Producer Company
Ltd’., in which 20 farmers of Uttar Pradesh and
Rajasthan have joined as primary members.  With a
mission of transforming Utpadak se Udhyami ZTM
BPD Unit of IARI, New Delhi organized a group of
farmers and launched a Farmers Producer Company
under Companies Act 1956.  Activities have been
initiated as Seed Venture from Rabi 2012 covering
approximate area of 100 ha. The target crops for this
season are wheat, pulses, oilseed, potato and vegetable
crops.

Promotion and commercialisation of Bt cotton
detection kit in South Africa and China: Bt cotton
detection kit, technology developed by CICR, Nagpur has
intellectual property rights protection at various countries
like China, South Africa and Indonesia. BPD–CIRCOT
took efforts to
promote this
technology in China
and South Africa. A
meeting was
organized on 28
April, 2011 with
CICR and
S c i n n o v a t i o n
consultants Pvt. Ltd.

� Commercialization of Milk Urea Detection
Technology: Considering the toxic effects of urea in
human food chain, CCS HAU has developed a
detection kit for urea in milk. This technology has
been commericialised by the BPD Unit of HAU, Hisar.

� International Technical Consultancy on Thermal
Validation at M/s Horizon Fisheries Pvt. Ltd, Maldives:
The ZTM-BPD
Unit, South Zone
has provided
t e c h n i c a l
consultancy to
H o r i z o n
Fisheries Pvt.
Ltd., Mandhoo
F i s h e r i e s

� BPD-TNAU has successfully signed Technology
transfer MoUs with six companies/ entrepreneurs
during the period.

� BPD-TNAU has bagged a new project titled
Establishment of Technology Business Incubator (TBI)
at Tamil Nadu Agricultural University funded by the
Department of Science and Technology, Government
of India to the tune of ‘192.87 lakhs for five years.
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� Z o n a l
T e c h n o l o g y
Management –
B u s i n e s s
P l a n n i n g
Development
(ZTM- BPD)
Unit, IVRI,
Izatnagar has
commercialized
Area specific
Mineral Mixture
( A S M M )
( A n i m a l
N u t r i t i o n
Technology), Urea Molasses Mineral Block (UMMB)
(Animal  Nutrition Technology) and Peste des Petits
Ruminants (PPR) Hybridoma clone 4b11  to control
the quality during PPR Vaccine production.

� Business Planning and Development Unit at AAU,
Anand has standardized the technology for making
Anubhav Sandesh and Anubhav Kulfi and Halwasan
and commercially launched these products.
Commissioned the Area Specific Mineral Mixture
manufacturing machine, production started.

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

Capacity building encompasses the country’s human,
scientific, technological, organizational, institutional and
resource capabilities. A fundamental goal of capacity
building is to enhance the ability to evaluate and address
the crucial questions related to policy choices and modes
of implementation among development options, based on
an understanding of environment potentials. The issue of
capacity is critical and the scale of need is enormous, but
appreciation of the problem is low. The link between needs
and supply is weak. Alternative ways of capacity building
are not adequately recognized. To address the problem
this sub-project has been working in a consortia mode
with NAARM, Hyderabad as a Consortia Leader.

Capacity building

� National Training: Designed and organized 10
Management Development Programmes / Training
Programmes/Workshops for 236 participants.

� International training: over 100 Scientists deputed to
global institutions for training in frontier areas of
science .

� Training needs and impact assessment of L&CB under
NAIP was studied. ‘End of the programme evaluation’

of 7 NAARM programmes consistent with earlier
trends of steady increase in the programme rating.

� Survey undertaken for assessment of training impact
in terms of ‘transfer of learning’ to work place and
organization (NARS). Preliminary results indicate that
trainees preparedness and course design are rated very
high and high respectively, but there is a need to
improve the situations at trainee’s organization. A
research workshop was organized during March 26-
28, 2012 for validating the survey results.

Organizational change for promoting innovation

� Case study of change management and leadership
in NAIP consortia  on creation of demand for millet
foods was carried out.

� Assessment of leadership effectiveness and
performance enhancement in NARS through
Questionnaire survey and brainstorming workshop.
Assessment of potential antecedents of Organizational
Citizenship Behavior (OCB) in NARS were identified.
Organizational Commitment is the principal factor
influencing OCB–role perception, motivation,
interpersonal skills, leadership support and
organizational climate influence through organizational
commitment.

Policy studies on sustainable livelihoods security

� Geospatial knowledge management for assessment of
livelihoods vulnerability: evaluation of different
methods of image processing for land use
classification at village level; application of data mining
algorithms (expectation maximization algorithm) to
assess and map livelihoods vulnerability using cluster
analysis were carried out.

� Comparative assessment of technology delivery models
in less favoured areas: comparative evaluation of
NAIP’s consortium approach, Agri clinics and
agribusiness centres (ACABCs), producer company
model, ICT-based integrated delivery models and
public, private and panchayat partnership models for
effective technology delivery were made. Innovations
in rural microfinance and analysis of rural indebtedness
by assessment of  policy, performance, product and
services for different micro-finance initiatives were
studied.

� Innovation quality management: Matrix developed for
mapping quality of innovation in consortia research;
21 barriers to the innovation process identified and
their impact on quality assessed.

Capacity building assessment and facilitation
� Training need and impact assessment: Identified core
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competencies, their priorities and corresponding
knowledge, skill and attitude classes for four levels of
professionals in NARS – Research Managers,
Scientists, and Technical and Administrative staff;
Post-training impact assessment in terms of ‘transfer
of learning’ to work place and organization (NARS)
was carried out.

� Capacity building: Designed, developed learning
resources and organized 112 management development
programmes, training programmes and workshops in
leadership development, PME, PPP, GIS, data mining,
multimedia, e-learning, Intellectual property
management, sustainable livelihoods,  and agricultural
value chains for over 2350 participants; Nearly 400
Scientists deputed for international training in frontier
areas of science.

� NAIP Help desk: Designed and developed the NAIP
help desk to enhance the capacity of NARS for
developing research concept notes and proposals for
competitive grant funding through  public-private
consortia research and subsequent project management.

� Case studies: Several case studies were carried out in
agricultural supply chains of high value commodities
(mango, banana, papaya, litchi, vegetables, cardamom,
potato, sweet oranges, cotton, livestock) market
channels (Rythu bazaars, organized retail, futures
markets), livelihoods vulnerability assessment,  ICTs
use by farmers and self help groups,  technology
delivery models 9ACABCs, producer companies, PPP
models) and organizational change for consortia
research in partnership with industry, NGOs and
research institutions.

� e-learning methods, strategies and course modules:
Developed a roadmap, and strategy for open source
software (MOODLE) adoption for content and learning
management, and capacity building for institutionalizing
e-learning in NARS; 59 e-learning courses have been
developed for courses offered in the Post-Graduate
programmes at NAARM; web based module has been
developed for the course, GIS applications in
Agribusiness.

� IP management: Capacity building and facilitation of
ITMUs and rural innovators in institutions of ICAR,
and BPDU set up under NAIP, for institutionalization
of intellectual property management and technology
commercialization was done. One of the rural
innovations was assessed by NIF and NAARM was
awarded second prize at the prestigious Samsung
Innovation Quotient Award -2011.

� Capacity building and facilitation of ITMUs in

institutions of ICAR, and BPD units set up under
NAIP, for institutionalization of intellectual property
management and technology commercialization. Work
done in this area has been recognized and the lead
scientists involved  have been invited lead speakers/
panelists at  several national and international
conferences.

� The initiatives and insights obtained through training
and research have led to the design and development
of integrated course materials, knowledge resources
and case studies that enabled the Academy to launch a
one-year distance education programme in Technology
Management in Agriculture leading to the award of a
Post Graduate Diploma. About 120 students, nearly
half of whom are working professionals from NARS
and industry, were admitted in 2011. Six resource
books have been prepared for PGDTMA course which
constitute a unique set of learning resources in this
area. The  six resource books are: IP regime; IP
informatics; Technology management; IP prosecution
and litigation; Rural Innovation; and Technology
entrepreneurship. The students will also complete a
project in the area of IP and technology management
which over time will add significantly to the knowledge
and practice of IP management in India and other
developing countries

� Technology assessment protocols: With support from
the Agribusiness Knowledge Centre established at
NAARM, developed technology assessment protocols
and process for commercialization of technologies
developed in research institutions

� Facilitation of rural innovators: Facilitation of IP
(search, patent, PVP,  GI) filing and registration by
farmers, rural innovators and communities. One such
facilitation, in association with NIF, has led to the filing
of one patent and the award of second runner up prize
at the prestigious Samsung Innovation Quotient Award
-2011 for a traditional and rural innovator, Mr
Mallesam. The innovation, called the LaxmiAsu
Machine, enabled mechanization of the process of hand
winding of yarn before pattern-weaving on
Pochampalli silk saree. The machine saves time and
lessens drudgery as it takes just 90 minutes to weave
a saree with the machine compared to the four hours
required by the manual process.

� Website for information and supporting e-business by
women SHGs: A gender sensitive rural ICT website
model was created and implemented for women SHGs
in Aipur village in Nalgonda district of Andhra Pradesh
in collaboration with NGOs Dhan Foundation and Sri
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Arubindo Institute for Rural development. The web
site was designed as a virtual shop for marketing of
agri products including herbal products, local
handicrafts, and skills, and to facilitate  search for
information pertinent to the local women community,
such as animal husbandry issues, crops information
etc. the web site also provides an  opportunity to share
known traditional knowledge or local biodiversity and
its utilization to encourage local participation and lead
to generation of knowledge relevant to local
communities. The SHG has been networked with the
National Remote Sensing Centre for proving education
and with a local NGO for marketing its herbal  products.
Orders for products are received through email, web,
phone and SMS, in addition to direct selling. Some
major retail chains, like Reliance have shown interest
in the herbal products if bulk orders can be handled.
Efforts are on through the Agribusiness Knowledge
Centre of NAARM  to scale up the availability of
products to take bulk orders to supply  the retail chains.

Sub-component 1.4: Policy, Gender Analysis and Visioning
(PGAV)

Visioning and Strategic Planning: In dairy sector,
contribution of growth in number of animals is more than
the growth in milk productivity and milk production
increase was due to increase in calving rate (42 to 62%),
wet-dry ratio (48 to 69%), decline in the population but
increase in the productivity of indigenous cattle. Further
net surplus in milk till the year 2021 will turn into deficit
by 2035 at present growth rates; strategies to increase the
production have been identified. Exploration of new
markets for export of dairy products is one of the important
strategies.

In hill agriculture, a wide gap in the actual and potential
yields of different crops in the hills, suggests a need for
focused approach to bridge the gap thorough technological
interventions. Farm produce from the hill states, used to
get premium price for being organic and also off reason,
needs a supportive marketing system. There is tremendous
scope through effective policies for sustaining farmers’
incomes in small scale dairy farming, beekeeping,
mushroom growing, poultry farming and promotion of
medicinal and aromatic plants.  Unique productive niche
advantage of hill agriculture has been the result of complex
contributions of vast forests, pastures, water sources and
the other natural resources. Decline of these natural
resources is affecting adversely the hill agriculture. The
effects of climate change are visible in many parts of the
state of hilly areas. Major apple producing belts are showing

the signs of declining production on account of rise in
temperature and consequently the non-fulfilment of chilling
requirement of the plants during their dormancy period.
The declining and erratic rain and snowfall is becoming a
common phenomenon.

Policy Analysis and Market Intelligence: (Agrarian
Change and Farm Sector Distress-An Exploratory
Study): Crop failure due to pests and diseases, natural
disaster and supply of spurious seeds were found to be
major reasons for distress among farmers. Institutional
mechanism particularly credit delivery system has emerged
to be the most important factor that pushed the farmers
to the brink of distress.  Reduction in import tariffs for
various agricultural commodities (e.g. plantation crops)
seems to have affected the domestic prices leading to fall
in crop income. Real cost of inputs and real value of output
calculated for major crops grown in Karnataka,
Maharashtra, Punjab and West Bengal reveal that value of
agricultural output has increased over time, but the cost
of inputs has also increased at the same or higher proportion
resulting in fall in farm business income of most crops -
sharp in case of coarse cereals and oilseeds.

Watershed Based Development and Agricultural
Growth in India: Watershed projects have covered a fairly
substantial proportion of the area under some of the major
states characterizing dryland conditions - Gujarat, Andhra
Pradesh, Madhya Pradesh Maharashtra, Rajasthan,
Karnataka, and TamilNadu.  The planning for watershed
development projects (WDP) continues to be on the basis
of administrative rather than hydrological units beyond
micro and/or milli watersheds. Often the micro as well as
milli watersheds are not clearly delineated. Multiplicity of
agencies and schemes has led to duplication of efforts,
devoid of the expected synergies. Impact assessment from
a wide range of studies over the past one decade has
suggested positive outcomes on crop productivity, income
and augmentation of water for irrigation. A number of
studies have shown reasonably good B:C ratios. Post-
project management and flow of additional fund remains
the most concerning aspect of watershed management till
now. Convergence with other larger programmes, like
MGNREGS and BRGS per se, may not help resolving the
institutional deficit.

Market Intelligence: The efficiency criterion for future
and cash markets was examined for discovering better
price in soybean trade. Asymmetric price transmission was
tested for major wholesale and retail markets of sugar
across the country. Vertical market integration among
wholesale prices of groundnut seed, oil and cake was
examined using Johansen’s multivariate co-integration
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technique. The extent of integration was further examined
using vector error correction equilibrium model. Demand
elasticities were estimated for major spices (turmeric,
garlic, ginger, dry chilli and other spices) for rural and
urban areas of different regions. Demand projections were
made using estimated elasticities under selected scenarios
for the years 2015 and 2020.

Research Impact Assessment: Bt cotton introduction
changed the cropping pattern, structure of cost of
production, input application, and output realization.
Welfare gains of Bt cotton in India amounted US $ 5.67
billion, 85 % of it accruing to producers and the rest to
the private sector. Crop loss due to pest incidence has
increased from an average of 7.2%  in the early1960s to
about 23% in the early 2000s, of the total production of
major crops.

Research priority setting: Institute project monitoring
and evaluation cell has been re-named as priority setting,
monitoring and evaluation cell. The PME cells have been
created in almost institutes of ICAR.

Impact Study: Impact Assessment of Barley variety
‘BH393’ – CCSHAU has shown that the adoption level of
this variety was about 85-90% in the study area of state.
Yield of barley has increased by 58.9 0% in Bhiwani district
and 62.5%  in Rewari district due to adoption of BH-393
variety. The net returns of barley due to adoption of this
variety have increased by 82.8 and 86.3% over the local
variety in Bhiwani and Rewari districts respectively. The
reduction in cost of production was attained as a result its
adoption by 10.8 and 12.4% in Bhiwani and Rewari district,
respectively. The advantage to the state in the form of net
returns is coming out to the tune of ` 40.35 crore with
the adoption of ‘BH-393’ barley variety. The advantage to
Bhiwani and Rewari district has been worked out as ̀ 12.02
crore and ` 1.22 crore, respectively. About 23.12% of
total technical change was brought out by adoption of
new barley variety (technology) and about 13.14% change
in output was brought out by inputs in the study areas.
Policy makers may look into this and all possible efforts
to be made on priority basis to enlarge the area under
such new technologies/variety in the state through suitable
encouragement of farmers.

Gender Issues: Gender Work Participation Disparity
Index (GWPDI) was developed to compare the states
according to work participation rate. The value of GWPDI
varies between 0 and 1. The greater the index value more
is the disparity. The GWPDI value for India was 0.397 in
1991 and 0.338 in the year 2001. That means the disparity
in work participation between men and women has
narrowed down. GWPDI values for the world as a whole,

different regions and countries were computed to
understand the changing gender work participation
scenario. The value for the world as a whole was 0.232 in
1980 came down to 0.182 in 2010 indicating considerable
reduction in gender work participation disparity. The
GWPDI values for Africa (0.174), Southern Asia (0.384),
South eastern Asia (0.172), West Asia (0.464) Europe
(0.106), Northern (0.088) and Southern America (0.140)
in 2010 suggest that Europe, northern and southern
America are some of the regions with low gender work
participation disparity, while Africa, Southern Asia, South
eastern Asia and West Asia have high gender work
participation disparity.

Gender Work Participation Index (GWPI) has been
developed to characterize the gender work participation
scenario in a state or a country. The GWPI value which
was 0.234 in 1991 increased to 0.272 in the year 2001
indicating improvement in work participation scenario.
Mizoram (0.559), Sikkim (0.454) and D&NH (0.492) are
the states with high gender work participation status based
on figures in 2001 census. Some of the states – Odisha,
West Bengal, Bihar, Punjab, Haryana are having low level
of gender work participation. There seems to be an inverse
relationship between GWPDI and GWPI. Taking their
values for Indian states calculated from Census 2001
figures,  high degree of negative correlation (–0.898) was
found between these two indices. This is linked to the
level of development of agriculture sector and the socio-
cultural environment. But it may not be always true. Low
gender work participation disparity may exist along with
low overall gender work participation in a situation.

Policy and Institutional Options for Inclusive
Agricultural Growth: A database was developed on state-
wise time series trends in government expenditure on
agricultural research and extension in India. State-wise
trend in growth of agri R&D was examined and research
and extension intensities were estimated. Private sector’s
participation in agricultural R&D especially in agri-
biotechnology was analyzed in terms of industry structure,
product types, production capacity, geographical
distribution etc. based on information collected through
firms’ survey and secondary sources. Field survey was
conducted to explore farm level impact of selected agri-
biotechnologies such as tissue culture banana based on
detailed survey of 120 farmers in Jalgaon district of
Maharashtra and Burhanpur district of Madhya Pradesh.
Farm level data on tissue culture banana was analyzed to
explore the level of technology adoption, cost of banana
production, yield variability and technical efficiency in the
study area. Contribution of tissue culture technology in
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gross returns and production constraints were also
examined.

Establishing and Networking of Agricultural Market
Intelligence Centre in India: Networking the production
centres and markets through ICT is one of the strategies
for taking the Indian farmers to the global markets and
raise to the global standards. Marketing Intelligence plays
a crucial role in enhancing the farmer’s income. ICT is a
major tool for this purpose. While modernizing the existing
markets, use of ICT is one of the strong components for
brining transparency in the marketing activities and
improving the marketing efficiency. The Village knowledge/
Information Centres proposed become important centres
of marketing knowledge dissemination for the farmers.
The major challenge for effective use of the infrastructure
is the content creation and dissemination of market
intelligence, which has been addressed by the sub-project.
A PPP initiative in collaboration with Research Institutions/
State Agricultural Universities and farmers is in progress
to disseminate the market intelligence at the grass root
level.

farmers throughout the 10 States in taking sowing
decisions and selling/storage decisions. Results of the
impact study revealed that ‘ 100’s crores were
additionally earned by adopted farmers of turmeric
and cotton with the pre harvest forecast.

� In Karnataka, based on the forecasted price,
Government of Karnataka gave a bonus of  ‘ 500 per
quintal. Similar such impact studies are available in
the different partner centres.

� Commodity reports have been prepared  for 18
commodities.

� Capacity building of farmers, Government and non-
government officials for market advisories was done
by organising 78 farmer’s trainings and 51 officer’s
trainings.

� Six impact studies (maize, chillies, cotton, coconut,
gram and coriander) were conducted to assess the
validity of the market advisories released by the Market
Intelligence Centres.

Developing a Decision Support System for
Agricultural Commodity Market Outlook: A Commodity
Outlook Model has been developed under the sub-project.
The model was formally launched on 26 March, 2012 by
Dr S. Ayyappan, Secretary, DARE and DG, ICAR in the
presence of galaxy of eminent agricultural scientists like,
Dr Bangali Baboo, National Director, NAIP; Dr S.K. Datta,
DDG (Crop Science), ICAR; Dr H.S. Gupta, Director,
IARI; Dr Mruthyunjaya, Former National Director, NAIP;
Dr Shashank Bhide, Chief Economist, NCAER; Dr V.K.
Bhatia, Director, IASRI, Dr P. S. Pandey, National
Coordinator Component 1, NAIP, etc. This consortia led
by Dr Anjani Kumar, Principal Scientist, NCAP, New Delhi,
has succeeded in developing India specific models for
cereals and oilseeds that are capable of generating outlooks
on four key components of the food balance sheet, viz.
demand, supply, trade and prices for next 15 years. The
agricultural commodity outlook models developed recently

� 182 commodity price forecasts for 36 commodities
were made and disseminated for the benefit of farmers
through various media across the country.

� National Informatics Centre has created a price
behaviour icon in the homepage of Agmarknet website
in which market advisories and price forecasts given
by market intelligence centres of the sub-project are
linked.

� Voice SMS via IFFCO Airtel, to around ‘ 24 lakh
Green card holders and regional text SMS through
NOKIA Life tool Services in Agriculture is provided
with validity of more than 92 %.

� Utilisation of forecasts by farmers/policy makers:The
forecasts are being used by a larger section of the
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at the centre have
undertaken the
cognizance of
regional variations
of the country.
Apart from
g e n e r a t i n g
outlooks, the
models are also
designed for
undertaking simulation analysis under alternative policy
scenarios, a utility that can assist the policy makers in
judging the implications of alternative policy decisions and
changes in market dynamics. As a follow-up measure, it
is also targeted to develop a user-interface for the models
so that the potential users can interact with the models
with minimum efforts. An online Commodity Market
Outlook Statistics (CMOS) repository, which provides
time-series and cross commodity data under a password
protected environment, has also been developed. With this
capacity India will work over own mechanism to see what
level of changes are likely to take place in food sector in
the medium and long run. Such capacity till date was mainly
available with organizations like United States Department
of Agriculture (USDA), Food and Agriculture Organization
(FAO) and Organization for Economic Cooperation and
Development (OECD).

Commodity Outlook Grains Model: The grains model
is a typical agricultural sector partial equilibrium model
developed with the primary objective to generate medium-
and long-term outlooks on demand, supply, trade and prices
of major food grains, viz. rice, wheat and maize.
Technically, the model utilizes the time series information
fed to it for undertaking the projections, but simultaneously
derives the equilibrium values of the variables based on
the econometric linkages established through a set of
equations that cuts across commodity as well as spatial
dimensions. As in any typical equilibrium model, the grains
model too traces the behavior of economic agents to
changes in input and output prices, as well as other
structural demand and supply shifters. It is an open model
as it takes into account the trade flows of the commodities
with respect to the rest of the world and the endogenous
prices are attached to the world market prices. The model
is dynamic in the sense that, the current prices and
quantities are related to past prices and quantities and the
equilibrium is attained through a dynamic iterative process
that continuously adjusts the quantities and prices across
time periods till the overall model converges to equilibrium.
Spatial dimensions were incorporated into the model by
introducing regional area and yield equations on the supply

side for six regions of the country, viz. North, South,
East, West, North-east and hill.

The grains outlook model, in addition to generating
outlooks, is also capable of undertaking sensitivity analysis
and simulations under alternative policy and technological
scenarios. Simulations can be carried out by altering the
baseline numbers on different variables to reflect the
changes in technological, policy and production possibility
scenarios. Such exercises are handy in analyzing the
impacts of various government policy interventions and
alterations in technology frontiers that has implications on
the primary food grains.

Commodity Outlook Oilseeds Model: Oilseeds
Outlook Model is similar to grains outlook model in its
scope and applications. It was also developed under a partial
equilibrium framework and consists of major oilseeds, viz.
rapeseed and mustard, groundnut and soybean as the
primary commodities, for which outlooks can be
generated. This model was developed taking into
consideration the multiple uses of oilseeds, like direct
consumption as
food, use as
cooking and multi-
purpose oil,
oilcakes etc.
Accordingly, the
d e m a n d - s i d e
framework has
been modified with
separate equations
to capture its multiple uses. As the production of each
oilseed is limited to a few states in the country, the model
depicts the country as one region and therefore, unlike
the grains model, this model is a single region model that
brings the total demand and supply at the national level
into equality, once in equilibrium. Other characteristics,
like dynamic equilibrium convergence, open linkages with
the rest of the world, capability for undertaking scenario
analysis and sensitivity analysis are similar to that of the
grains model. Presently, the oilseeds outlook model has
the year 2010 as the base-year for projections and can
generate outlooks till the year 2025. Like in the case of
grains model, provisions has been made to undertake regular
updating of base-year and also to extend the period of
forecasting. In future, it is targeted to integrate both grains
and oilseeds models dynamically so that each model takes
inputs from the other model and gets converged
simultaneously. Such an exercise could make the modeling
framework broad-based and can deliver more consistent
projections.
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Commodity Market Outlook Statistics: To facilitate
easy updation and revision of the outlook model, an online
database repository, Commodity Market Outlook Statistics
(CMOS) has been developed. Repository was formally
launched on 26 March, 2012 by Dr Bangali Baboo, National
Director, NAIP, ICAR. Commodity Market Outlook
Statistics (CMOS) provides time-series and cross
commodity data under password protected system. The
data on a number of agricultural and socio-economic
variables have been included. The data included in the
CMOS have been categorized into eight modules and these
eight modules are integrated on a single platform. The
eight modules have been classified as: (1) Production (2)
Consumption (3) Income (4) Prices (5) Trade (6)
Resources (7) Stocks and (8) Miscellaneous. The data
under these eight modules have been included at national,
state and district level for the period, 1960 to 2010. The
CMOS also has the facility to generate some need based
analytical outputs. Production module includes data
regarding area, production and yield of agricultural crops
at national, state and district levels. State-wise
consumption and expenditure on major food items is
compiled and managed under Consumption module. Prices
of important agricultural inputs (eg. Seeds, fertilizers,
irrigation and labour) and outputs (eg. whole sale prices,
retail prices, minimum support prices and farm harvest
prices) are compiled under Price module. Income module
covers state and national level income and value of output
from different sub-sectors of the economy. Trade module
covers data pertaining to export and import in volume and
value terms. Resource module provides data pertaining to
natural and physical resources, like area under HYV of
seeds, area under irrigation etc. Stocks of major crops,
off take and procurement of major commodities are
covered under stocks module.

level surface (canal) water and ground water inter-
relationship has been developed based on the primary data
available. Climate change scenarios are incorporated using
future projected weather (Sharada Sahayak). The impact
of climate change scenarios like temperature, precipitation
and any Co

2
 change in the future have been simulated

through simulation model. Model calibration and sensitivity
analysis was made.

Assessment of Future Human Capital Requirements
in Agriculture: Human capital, which is the sum of the
abilities and knowledge of individuals, measures the quality
of the manpower supply and can be accumulated through
education and experience. Education is an investment in
human capital, while learning is the process of acquiring
knowledge or skills through study, experience or teaching.
The rapid structural change caused by globalisation and
technological change has increased the importance of
human capital over the past years. It is one of the key
components of sustainable development in agriculture. A
methodology has been developed under the sub-project
for forecasting of manpower as a human capital
requirement. This method can be used in situations where
base line data, such as programmes, achievements,
shortfalls, limits for growth, growth rates is not readily
available. In such situations, manpower demand and supply
assessment need to base on incomplete data, experts
opinions, investments, resources and sector growth. The
proposed mixed methodology is based on use of all such
quantitative and qualitative information and integrates them
to derive meaningful forecasts.

To assess manpower required in agriculture, the above
cited method is a modified approach of standard
forecasting techniques being used in the past. Modification
is in terms of using different forecast techniques with in a
sub-sector based on the nature of the activity and
information availability and integrating various sub-sectors
forecasts to provide comprehensive forecast for the entire
sector. Sectors can be sub-divided on functional basis such
as development, extension, input agencies, output
agencies, financial services, research, academic and trade.
Targets for each sub-sector are considered from plan
other official documents and actual performance in the
past. The modified mixed method is tested and successfully
put to use in forecasting manpower supply-demand in
agriculture sector in the country. The forecasts are then
converted in to educational requirements, i.e. number and
type of students to be produced by level and discipline.

Enabling small holders to improve their livelihoods
and benefit from carbon finance: Climate change is one
of the biggest threats and every day the level of greenhouse

Assessment of Impact of Climate Change on Water-
Energy Nexus in Agriculture under Canal Irrigation
System: The integration of the energy-economic-climate
model has been made for SardaSahayak Command area,
estimating the cost-benefit ratio for the talukas. Taluka
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gases (GHGs), which contribute to climate change, is
increasing. When the emissions of GHGs are rising, the
Earth’s climate is affected, the average weather changes
and average temperatures increase. There are many ways
and efforts underway to reduce carbon emissions and
promote activities which help to store and remove carbon.
This has made carbon, a valuable economic commodity.
Keeping in view the importance of carbon, the team of
the sub-project is working with aim at helping the average
farmer to get benefit from reduced carbon emission and
increase carbon sequestration by the use of alternate
protocols, like SMART-CDM developed by ICRAF. The
SMART-CDM (specific, measurable, achievable, realistic
and tangible -clean development mechanism) protocol
takes a grid base approach, which collectively allows the
community to enhance their livelihoods and at the same
come up with the minimum carbon volume required for
trading without upsetting their normal farming / livelihood
options.  The approach promotes emission reduction and
carbon sequestration interventions at the farm and house
hold level and also addresses the social and gender concerns
in the sustainable development pathway.

finance aspects and function as a special purpose
vehicle between the community and the carbon
markets for trading the saved / sequestered carbon.

� Carbon finance market analysis conducted with the
partners and a number of other stakeholders outside
the project purview.  Opportunities for carbon
sequestration and marketing in the Indian context on
invitation have been presented and discussed with a
large clientele in the country, notably among them
include the line departments of various ministries,
private foundations,  multinational companies, the
donor community and National NGOs.

� The CDM AR/ RF procedures have been simplified
and indentified the approved methodology of CDM
interventions. A carbon tool kit for project design of
sustainable agroforestry CDM projects has been
developed, discussed and provided to all partners. It
is ready to be translated in local languages.

� The field level emission reduction interventions include
practices such as the zero tillage, minimum tillage,
spot irrigation, mulches, incorporation of biomass in
the soil, etc. The energy based house hold interventions
included changing of common electricity bulbs to CFL
bulbs and the open flame large wood fuel consuming
cooking stoves chulhas which are also full of smoke
with the energy efficient and reduced smoke chulhas
and solar lanterns.

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

Implementation of Management Information System
(MIS) (including Financial Management System (FMS)
in ICAR: This project envisages for developing and rolling
out the ERP solution for ICAR. This covers the
implementation plan of Management Information System
(MIS), which includes several modules including Project
Management System, Inventory Management System,
Human Resource Management System and Payroll
Management System and Finance Management System

There may be a number of land use units / systems
and a number of small holders operating those units in the
grid area, wherein the land users are allowed to continue
their usual livelihood activities, but are encouraged to
incorporate carbon sequestering and / or emission reducing
practices in their farm house hold systems. This results in
a transition of purely field-crop agriculture to agroforestry
based livelihood systems. To facilitate the carbon finance,
the project is implemented at four sites where Rural
Livelihood sub-projects of NAIP are operating.

� All the grids have successfully implemented the
community selected carbon sequestration and emission
reduction interventions. The area under these
interventions is also increasing at all the sites.

� Each community nominated a team of 5-6 adults having
entrepreneurship skills / aptitude to be trained in carbon

Nursery raising and bund & block plantations
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(FMS) at ICAR and its institutes in the initial phase. Sound
and updated information would serve as a base for effective
managerial control and timely decision making.  The focus
of this sub-component is on the framing of financial &
procurement rules and delegation of powers, development
of project based budgeting system and training of a large
number of finance and administrative staff. The sub-
project with PIU, NAIP has been shifted to IASRI, New
Delhi as a Lead Centre with five consortia partners. A
team of Scientists, Administration and Finance have been
identified at all consortia partner centres. In first phase
this MIS/FMS will be implemented at six larger and 14

medium institutes including ICAR head quarter. In the 2
phase all other institutes will be covered.

Requirement analysis for the system is already in the
progress. The entire implementation will be based on Oracle
R12 solution. A consultancy has been finalised with M/s
IBM India Pvt. Ltd. to roll back the required plan of the
sub-project. In this regard, Indian Council of Agricultural
Research (ICAR), New Delhi has entered into an agreement
with and IBM India Private Ltd. for implementing the robust
and flexible FMS & MIS System for ICAR. Contract
document was signed on 19 January 2012, by Dr V.K.
Bhatia, Director, IASRI on behalf of ICAR.
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2.2: Research on Production to Consumption System (PCS) (Component 2)
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2.2: Research on Production to Consumption

System (PCS) (Component 2)

The overall objective of Component 2 is to establish
market oriented collaborative research alliances for
sustainable improvement of selected agricultural production
to consumption system. It is operated through 51 sub-
projects. Significant achievements are presented below:

Food Security and Income Augmentation

Indian Major Carps

Artificial substrate technology for carp culture:
Biodegradable plant waste, such as sugarcane bagasse as
artificial substrate with low doses of poultry manure was
used to increase carp production by 30-40%. The
technology is cheap alternative to expensive artificial feed
in carp culture. Besides substrate also acts as in situ bio-
filter to reduce ammonia load in water. Effect of substrate
to increase immune response and resistance to common
pathogen is another added advantage. The technology has
been evaluated in cement cistern and also in earthen ponds.

and porcine skin
and bones. Gelatin
industry is looking
for alternate raw
material and
processing waste
from fish which
can be an ideal
raw material. The processing waste from IMC, like skin,
airbladder and bones has been used for gelatin production.
The process conditions have been optimized and pilot
tested on commercial scale by Millennium Exports Ltd.,
Chennai. The feedback from end user has been obtained
and refinement of technology is being carried out to
improve the viscosity of final product.

(i) Carps rose with artificial substrate both in cement
cistern and earthen ponds found to have higher growth
rate, immune response and resistance to the common
pathogen A. hydrophila.

(ii) Monoclonal antibody based immunodot developed for
field detection of white muscle disease virus (WMDV)
of prawn for further improvement to a farmer level
test.

(iii) Bioactive peptides from protein hydrolysate of high
purity have been obtained.

(iv) Production of mince based products (fish balls, fish
cutlets and fish fingers) from Indian major carps.

Value Chain on Murrel
Murrel Filleting Technology:  All over India, murrels

are sold as live. Dead murrels are not preferred by
consumers and hence fish vendors quite often meet with
heavy loss. At this juncture, filleting technology, i.e.,
boneless preparation of murrels is the option to avoid losses.
This technology is known to fish vendors and consumers
in places, like Gazhipur market, New Delhi, but it is not
spread to markets of other states especially Tamil Nadu,
Kerala and Karnataka. For the first time, the research team
has succeeded in preparation of fillet from live as well as
frozen murrel. Though fillet has not gained much attention
among consumers, CARE research team is popularizing
this technology among housewives, working women, chefs
of star hotels and restaurants, who can adopt this

Immune response in L. fimbriatus reared with artificial substrate
(SB- Sugarcane bagasse; BT-Bamboo mat)

Gelatin from carp waste: Gelatin is one of the
important food ingredient produced world over. The main
raw material used for gelatin production is from bovine
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processing technology to prepare several fast food items
as it consumes less time. This technology was tested and
fillet was used for preparation of more than 30 recipes.

As a means of popularizing the nutritional, medicinal
and value added products of murrels, Murrel Fish Food
Expo was arranged at Kings Chic Restaurant in
collaboration with Inner Wheel Ladies Club of Tirunelveli
during 7-8 January, 2012. Ready-to-eat products, viz.
murrel fry, gravy, briyani, vermicelli, pollichathu, cutlet,
pickle, soup, curry, poori, shavarma, grilled murrels,
crispy murrel, puffs, balls, soup, ghati rolls, spring rolls
and finger chips have been prepared and served to
consumers to get their feed- back.

Tie up with Kings Retail Ventures, Palayamkottai was
established for the commercialization of murrel pickle. For
this purpose, the murrel pickle was evaluated after an elapse
of seven days on changes in chemical  (pH, acidity),
microbiological (aerobic mesophiles), halophiles  (yeast
and mold counts) and organoleptic properties at an interval
of 15 days upto 60 days of storage at 32 + 0.5 0C. After
60 days of storage period microbiological count and quality
traits did not show appreciable change and remained
satisfactory throughout the storage period.

Murrel Fish Waste Utilization: When fillets are
prepared from live or frozen murrels in markets, skin,
bones, fins and heads are dumped resulting in pollution.
Hence technology was developed for the utilization of such
wastes for the production of valuable products and
awareness was created among vendors and consumers.
Based on experience, it was suggested that soup
preparation from head, bones, and fins of murrels,
utilization of murrel skin in wallet and footwear industries,
manure preparation from fish wastes (intestinal and blood),
and gelatin preparation from discarded murrel skins could
be the value addition activities. The skin constitutes about
8% of the whole fish which serves as an interesting raw
material for gelatin preparation.

In Gazhipur fish market, New Delhi, on an average
of 3000 kg murrel fillet/day are prepared from frozen
murrels transported from Kolkata in ice boxes. During
October, the fillet preparation increases to 10,000 kg/day.
Fillet preparation results in accumulation of head, skin,
fins and bones causing severe pollution. At present, fish
vendors discard these wastes into nearby areas or supply
them as feed to African catfish. Hence, the utilization of
these wastes will definitely help not only for additional
earning, but also for keeping the environment clean.

For the preparation of gelatin, murrel fish skins were
cleaned using tap water at least three times and drained.
Then the fishes were frozen at –20ºC until use. Gelatin

extraction was carried out according to standard
procedures. After thawing overnight at 4°C, thawed skins
were first cut into small pieces (about 2 to 3 cm) and then
washed with running tap water for 3 times. Skins were
further cleaned with 0.8 N sodium chloride (NaCl) (1:6
w/v) at 5ºC for 10 min and rinsed with abundant running
tap water. Excess water was removed by draining the
cleaned skins and manual squeezing. The cleaned skins
were treated with 0.2 N sodium hydroxide (NaOH) (1:6
w/v) at room temperature for 30 min with constant stirring
at 120 rpm and again rinsed with tap water (repeated 3
times). Skins were made to swell using 0.05 N acetic acid
(1:6 w/v) at room temperature for three hours, rinsed with
tap water (repeated 3 times) and then extracted with
distilled water at 45ºC for 18 hours. The extracted gelatin
solutions were concentrated by rotary evaporator until
moisture level reached less than 15%. The extracted gelatin
can be kept at room temperature for maximum two to
three months.

The fish gelatin can be popularized among the
entrepreneurs and industrialists to utilize the skin wastes
during filleting, which can be a great investment for
manufacturing pharmaceutical products. The utilization
of the murrel wastes after filleting is under the concept
‘Wealth from Waste’.

Murrel Value-addition: In Odisha, snakeheads fetch
relatively low price in comparison to other parts of the
country because of the
religious taboo. Murrels are
always sold live as they can
survive in moist condition
for long time and their price
is reduced by 30-40%
when dead. In this context,
imparting value-addition to
this fish will not only play
an important role in employment generation, but also
income enhancement in rural sector. The entrepreneurs
and SHGs, especially women SHGs, can adopt this murrel
processing technology to prepare several value-added
products and supply them to the growing numbers of
supermarkets and malls in the cities for profitable earnings.
The Central Institute of Freshwater Aquaculture has
developed value-added products from murrel named
noodles and papadum. These two products were sensory
evaluated. Murrel noodle and papadum have immense
potential of livelihood and income generation for the
marginal and small farmers especially fisher women.

Farmed-Seafood Production Using Cobia

Broodstock development in sea cages was
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standardized with standard feeding protocols with sardine
and squid at ad libitum levels.

C o n t r o l l e d
spawning of cobia: A
total of five controlled
breeding experiments
were conducted
successfully and the
protocols were
standardized.

Cobia seed production and farming: Larviculture
protocols were developed by appropriate management of
live feeds in suitable quantities and also taking into
consideration the nutritional requirements of the larvae.
The juveniles measuring 10 cm length were ready for
stocking in hapa. After rearing for about a month in hapa,
they were transferred to the grow out cages (6 m diameter
and 3.5 m depth). The
length range of
fingerlings stocked was
from 22- 26 cm and
weight range from 35-
70 g. The fish were fed
with trash fish ad
libitum once in a day.
The fishes reached a
weight of 15 kg after a
period of 18 months.

Cobia fish products: Canned cobia curry, hot filled
chilled cobia curry, modified atmospheric packaged cobia,
Retort pouch cobia fish curry, fresh and frozen cobia.
Snack foods and products from cobia wastes viz. leather
and collagen have been developed. Mr Plato, M/s Jehova
Food Product, No. 347/2, West street, Kuthankuli,
Radhapuram Taluk, Tirunelveli district has invested ‘ 35
lakh for a rural industry on fish curry with an annual
production of 71250 kg.

Resource Use Efficiency

Biomass Based Power Generation

Improvement in
load response of
producer gas based
engine during
sudden loading: A
high calorie gas
s u p p l e m e n t a t i o n
system was
integrated with the
producer gas based

power plant of 20 kW capacity. The integrated system
was found to achieve better load response of the power
plant. The response time of governor for meeting the
desired engine speed reduced from 500 to 10 sec.

Brooders of Cobia in the
Spawning Tank

LPG Supplementation system

Development of system for waste water treatment
of power plant:  A system to treat the waste water of
biomass based power plant matching to 20 kW capacity
power plants has been developed and evaluated. The
Commercial Granular Charcoal was used in three stage
filter and reduction in COD between 60 to 90%. The
maximum waste water flow from a power plant was 6000
litre/hr.

P a r a m e t r i c
Study on Briquettes
based Gasifier: A
briquettes based 20
kW capacity gasifier
was designed and
developed for
studying varying
operating parameters
for effective gasification of briquettes.  The developed
gasifier was evaluated with 20 mm, 35 mm and 60 mm
diameter briquettes. The  60 mm diameter briquettes
performed best in the developed gasifier.

Establishment of
value chain for crop
residue based power
plant: A value chain
for generation of
electricity from
biomass was
established in village
Mana, Distt Raisen

Advantage of LPG supplementation for effective governing
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(MP). Two units of
50kW capacity power
plant have been
commissioned in
village Mana. The
power was supplied to
five number of
electrically operated
water pumps ranging
from 7.5 to 50 hp.
The electricity was distributed up to two km distance from
the power plant by laying underground cables.

Automated fuel
feeding to gasifier: A
bucket type fuel
feeding system with
fuel level sensors have
been developed for
automated fuel
feeding to gasifier.
The developed system
would be incorporated
to refined gasifier in
the field.

Steam Generator: A steam generator of 25 kg/h
capacity working at 1- 2 bar pressure was developed to
run on producer gas for agro industrial application. The
developed system was retrofitted with the starting burner
gasifier. The system consumes producer gas 85-125 Nm3/
h to generate steam at 2 bars.

Bio-pesticide

Value-added indigenous bio-pesticides: Protocols for
extraction, fractionation and bioassay-guided isolation of
bioactive chemicals from Eupatorium adenophorum and
Melia azedarach were developed. Fifty three formulations
of botanicals (Melia 32 and Eupatorium 21) and fifty one
formulations of Trichoderma in five value-added lots were
prepared and evaluated. These four value-added botanical
formulations (Melia: 2 [SMHO-4, SMHEO-4],
Eupatorium: 2 [SEM-2, SHE-2]) and two formulations
of Trichoderma [TBD, TBG-2] were selected for
revalidation and commercial exploitation. Laboratory
bioassay of different biopesticides (botanicals) formulations
was done against seven insect species and five plant
pathogens. Characterized bioactive molecules from
Eupatorium, Melia and secondary metabolite of
Trichoderma.

Development of biopesticides based good agricultural
practices for the production of ‘clean’ vegetables:
Integrated pest management modules comprising existing

commercial formulations of biopesticides and bioagents
have been formulated for cabbage and garden pea.
Validation of pest management modules of cabbage, pea
and cauliflower is in progress.

Fifty one on farm adaptive trials/demonstrations were
conducted to evaluate the biopesticide based pest
management modules in pea and cabbage in three districts
namely Kangra, Mandi and Kullu of Himachal Pradesh.

Market driven production of value-added products
of ‘clean’ vegetables: Studies undertaken to assess the
shelf-life of cabbage and pea crop produced using
biopesticide compared with chemical pesticide treated
cabbage and pea revealed that the shelf-life of cabbage
heads can be extended up to 8 days at room temperature
and 12 days at refrigeration temperature by proper packing
in cling film. The shelf-life of pea pods can be extended
up to 4 days at room temperature and 16 days at
refrigeration temperature by proper packing in 100 micron
ventilated polythene pouches.

Value-added products of vegetables: Eight products
of viz; cabbage (dried, frozen, frozen cabbage based
manchurian balls and cabbage koftas), pea (dried, frozen
and canned) & cauliflower (dried) were prepared. Protocol
for value added products of cabbage and pea (frozen and
canned) as well as frozen cabbage based manchurian balls
and cabbage koftas were developed. Quality analysis and
validation is in progress.

Entrepreneurship development for biopesticides,
‘clean’ vegetables and their value-added products:
Created awareness among 2564 farmers/stakeholders,
members of self-help groups and rural social groups about
the biopesticides, and their value added products through
41 trainings/ awareness programmes/ PRA and other
activities. Imparted training on mass production and use
of bioagents, Trichogramma to 259 farmers for
entrepreneurship development. Thirteen entrepreneurs
started rearing Trichogramma in their respective villages.
This is for the first time in the state that farmers started
production of trichocards in the villages itself. Cost and
returns structure for Trichogramma (per 50 cultured
boxes) revealed that initially the entrepreneurs can generate
a net additional income to the tune of ` 15,000/- per
Trichogramma unit per year.

M/s Farmers Unit, Nagwain, Distt Mandi (H.P.) has
started the production of value-added products of cabbage,
pea and cauliflower. The other processing units for the
commercial production of value added clean vegetables
products are: M/s Spring Foods, Sungal, Palampur, Distt
Kangra (H.P.), M/s Mohit Agro, Nagari, Palampur, Distt
Kangra (H.P.) and M/s Shivambu International (BDM),
Oel, Distt. Una (H.P.).
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Income Augmentation & Employment Generation

Cotton Fibre

Bale tagging: In India cotton is traded by farmers in
the kapas form. This is purchased by traders or ginners.
Kapas is then ginned and pressed into bales. A lot of 50 to
55 bales (truck load) is transported to the spinning
factories. At spinning mill any one to five bales selected at
random, 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. In the present
project, fibre properties for each bale which is produced
from the kapas procured from project farmers has been
evaluated. The bales so produced are then segregated in
to different groups depending on the fibre properties,
mainly, the fineness of cotton lint. Based on this
segregation, the bales are 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 is being investigated.

Responsible Harvesting and Utilization of Selected Small
Pelagics and Fresh Water Fishes

Fuel efficient propeller designs for ring seine sector:
Ring siene fishing vessels rely on high speed and largest
possible encircling nets to have high catch. This scenario
pushes the fishers to larger vessels and very high installed
power. Since the boats are made under cottage industry
without applying modern technology to ensure fuel
efficiency, on an average 40-50% of the fuel is wasted
during operation. No design standardization exists for hull
which makes it difficult to evolve a uniform solution for
this problem. Moreover, 70% operational cost is accounted
for fuel alone in this sector and the ever increasing fuel
prices make the fishers increasingly debt dependent. The
project has studied the designs and grouped them based
on resistance profiling. Special blade element designs for
propellers were developed employing CFD simulation to
match the performance characteristics and operational
behavior of ring seine fishing system. Fuel efficient
propellers were designed and fabricated for seven existing
design groups for prototype study. Prototype trials revealed
that these propellers can save 19% fuel on an average
across the seven design groups. The operational behavior
of the crew with respect to selection of rpm and speed of

boat also causes fuel loss. The project has developed an
online fuel monitoring system to analyze and set optimal
operational speeds vs rpm for each vessel with respect to
fuel use and prepare an advisory in the form of a table
which is used to train the crew to adopt fuel efficient
operation. This has been done on 21 vessels and 70 crews
were trained. This could save another 10% fuel without
any change in hardware or investment. From these
interventions, a need has arisen from the industry to
develop a fuel efficient boat design with matched installed
power and propulsion system for fuel efficient operation.
The project is handholding with MATSYAFED (Kerala State
Cooperative Federative for Fisheries Development Ltd.)
which is an Apex body of fishermen cooperatives in Kerala
under Ministry of Fisheries, Kerala Govt. to introduce a
vessel design featuring low installed power, high safety
features, low fuel consumption and better maneuvering
abilities. Leading engine manufacturers for ring-siene boats,
M/s Cummins India Ltd. and two leading propeller
manufacturers in Kerala (M/s Bright Metals, Kollam and
M/s Sree Muruga Propellers, Kozhikode) have expressed
their interest to hand hold with the project for marketing
fuel optimized propulsion systems according to hull designs
and thereby to introduce quality standard for propellers.
This intervention can benefit the sector consisting of about
1100 vessels and could save around 14-19 million litres of
diesel per annum worth around 63-78 crore rupees. The
techniques developed for this sector can be customized
for creating appropriate designs for other sectors like
trawlers to achieve still higher fuel saving.

Convenience products from fish: Value-addition of
fish produce from pelagic and freshwater sector is meager
or non existent at present. Almost 85% of fish landed in
the country is routed to domestic markets and more than
70% of this is marketed through fresh fish trade and
producers have no direct access to market. Unhygienic
handling and drying practices are followed. The project
addresses low value small pelagics and freshwater fishes
which are less preferred by consumers due to small/pin
bones, non-preferred smell and difficulty in cleaning. Lack
of knowledge on innovative product formulation, packing,
storage methods, consumer preferences, sales strategies
and technology for setting up affordable small scale units
hold the producers back from value addition. The project
has succeeded in intervening in all these areas to create a
viable value chain.

Protocol and processing methods were developed for
procuring, holding, cleaning, packing, storing and
distributing chilled fresh sardine, mackerel and anchovy
in plain, and condiment-incorporated form which are
ready-to-cook. Designed, fabricated and deployed
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innovative light weight and portable fresh fish vending
stations for environment friendly and hygienic street
vending of fresh fish. Two groups of 20 fisherwomen
each were trained to take up the programme. Trial
marketing of branded (SEAFRESH) chilled fish packed in
trays has attracted encouraging patronage from
consumers. Preference studies have revealed that 37% of
consumers who are not patronizing low value pelagic fishes
at present and 23% who patronize occasionally are ready
to buy regularly if similar product is available. 71% of
working women contacted during trial marketing have
shown interest to patronize owing to the higher
convenience involved. 63% of women retail fish traders
have shown interest to migrate over to the new vending
style. City administration wants to support the movement
as it is more environments friendly. Commercial operations
deploying 10 vending units in Kollam are underway as a
model. High market potential for the products in areas far
interior to landing centres has been revealed from consumer
demand based on product quality and shelf life. Cost
effective cold-chain system has been designed to tap this
potential.

Twenty five innovative value-added ready-to-serve
products from pelagic and freshwater fishes such as soups,
chocolate cookies & doughnuts, kababs, tikkas, burgers,
patties & kofta balls, coated products from dry fish,
microwavable fish meals, an array of breaded and battered
products, fish curry etc. were developed. Methods for
masking fish smell and softening pin bones to palatable
consistency were developed. Removal of excess oil from
fried products on commercial level was achieved and
standardized. Product formulation methods, production
procedures, quality standards, packing and storage were
finalized for all products taking into account organoleptic
assessments, food safety standards and market
preferences. All the products were found to be stable and
acceptable under freezing for a period of six months in
uncooked form and three months in cooked form. Curry
was found to be stable and acceptable for 15-20 days in
room temperature and three months under chilled
condition. Highly cost effective fish meat extractor
developed under the programme was used to extract rohu
meat into kheema consistency devoid of pin bones and an
innovative processing method was developed to
reconstitute the kheema into fillets of same taste as whole
fish. These fillets withstand normal cooking methods
without disintegrating and is highly acceptable in the
market. Chocolate cookies incorporating 25% dried fish
powder (both smell-masked pelagic and freshwater fishes)
were developed which has found high acceptance among
youth and kids during trial. The product is stable in room

temperature for six months. Market acceptable consumer
packing were designed and introduced for all the products.

Trial marketing of these products under the brand
name ‘Fishmaid’ attempted through Kerala State Coastal
Area Development Corporation (KSCADC) in Kochi in
February, 2012 has evoked tremendous consumer
response. The five day trial was patronized by 2917
consumers who brought products worth ` 1,47,327/- An
exhaustive consumer preference response data was
collected and the Corporation has decided to take the
technology to open 100 retail units throughout Kerala to
market the products. Another trial marketing was organized
in Thiruvananthapuram, Kerala from 4-10 March 2012.
The project has designed appropriate kiosk designs for
the outlets and a number of entrepreneurs from Kerala
and Bangalore have expressed interest to hand hold with
KSCADC under a network to produce and retail the
products. This could generate employment to 1200 persons
in the first phase.

All the products were formulated with the strategy
that their commercial production is viable in micro and
small sectors especially involving unemployed
fisherwomen with low investment. A unique training and
hand holding protocol was developed consisting of
technology transfer, consumer preference studies,
managerial and monitoring tools and skills, packing and
storage solutions, product sales strategy etc. for capacity
building of fisher folk, especially women for starting Fish-
based micro enterprises. The Fishery Entrepreneurship
Capacity building Module (FECAM), is in high demand
now by state departments, NGOs, District Industrial
Centres, MSME, KVKs etc. to train stakeholders for
creating women employment and fifteen trainings have
already been completed for 450 women under the
programme. Three women run rural units, Food Court at
St. Angelo Fort, Kannur, Kerala; Meenoos at Palakkad
town, Kerala; “Fishman”, Munambam, Kerala and
“Samurdhi”, Kollam Kerala have been successfully
established under the programme. A unit Jaivasree was
established by five women in Munambam to produce and
market organic manure under brand name (FERTIFISH)
as well as poultry feed from pelagic waste. Fishmagic in
kollam beach was set up by five women to serve the
products in ready-to-eat form to up market consumers.
All these model units are being run by unemployed women.
These units have already resulted in creating employment
for 75 fisher women who were unemployed.

Design for a cold chain system with handling and
storage protocol based on sound HACCP standards was
developed for retailing of value added products. This has
been specially developed to network small scale processing
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units into a large production-retailing system with a
centralized quality and inventory control using ICT tools.
Appropriate modern retailing concept was developed.
Business plan for the venture was drawn up. The project
is going to handhold with Kerala State Coastal Area
Development Corporation and M/s Swaminathan Research
Foundation’s Fish for all facility in Poompuhar, Tamil Nadu
to popularize the system to bring the benefits initially to
500 fisherwomen and 50 small entrepreneurs as a pilot
business venture.

Natural Dye

Technology of dyeing cotton & silk with natural
dyes: Developed 1 to 10% shades for the five sources @
40 shades using four mordants. A total of 800 shades were
developed from each dye source. Also developed shades
from the eight sources using four mordants. A total of
576 shades were developed from different mordant
percentages and mordanting methods.
� Each shade is tested for colour fastness in terms of

sunlight, alkaline & acidic perspiration, dry & wet
crocking and washing for cotton & silk yarn.

� Fastness grades of all the dyes on cotton and silk are
enclosed.

Technology of surface coating on idols with natural
dyes: Production and distribution of natural coat kit
consisting of 11 coats and linking market with Hyderabad
Goes Green (Non-Governmental Organization). Organized
Community awareness linkage with Jagruthi Abhyudaya
Samithi (Non-Governmental Organization) with sales
outlets – office sales at NAIP - VCND and corporate sales
by Hyderabad Goes Green. The sources of colour is given
in Table 2.2.

sources annatto, beet root, marigold and indigo. The colour
of the powders was intensified by mechanizing the process.
The sources of colour is given in Table 2.3.

Develop entrepreneurial skills of stakeholders in
natural dye value chain: Trained 120 farmers in
cultivation of Annatto and Indigo at Chintapally and Utukur.
Trained 40 SHGs women in dyeing of banana fibre, trained
10 dyers on dyeing with natural dyes. Also trained 100
SHGs women in ‘Painting, packing and marketing of
Ganesh idols with Natural Dyes’, trained 40 women on
Printing fabric with Natural Dyes and trained 50 women
on Production of Eco – powders from Natural dyes.

Additional employment and income through national
and international market networking in the field of
textiles, handicrafts, surface paints and eco-powders

Dyeing: Supported an enterprise in the concept of
value chain for the production of banana fabric for shirting.
Replication of natural dye extraction units (2) at Hindupur
for extraction, dyeing of silk yarn and production of sarees,
dress & shirting materials, stoles and tie material.

Surface paints: Supplied extracted natural paints to
150 wards of Greater Hyderabad Municipal Corporation
(GHMC) to promote erection of Eco Ganesh in every ward
of GHMC. Extended Service to Pollution Control Board,
Govt. of Andhra Pradesh by painting 4 idols with natural
colours of 7 feet height. Promoted education through
campaign mode involving 1500 school children from
different locations of Hyderabad and Ranga Reddy
Districts to assure geographical and demographical reach
of Eco-Ganesh. Established sales outlets for Ganesh idols
in collaboration with Hyderabad Goes Green in Andhra
Pradesh and Maharashtra for marketing of 2500 ganesh
idols worth of ‘ 2.3 lakhs.

Eco-powders: The raw sources were pulverized at
production centre at Regional Agricultural Research
Station, Chintapally by the self help groups. The pulverized
powders were filled with base material and final product
by the local self help groups. The powders were packed
in the newspaper packets of 100 gms each colour.
A complete pack of Darbar-e-Rang consists of a jute bag

Source Colour

Bixa orellana Orange

Punica granatum Golden Yellow

Tagetus erecta Yellowish green

Indigofera tinctora Blue

Indigofera tinctora + Tagetus erecta Green

Onosma echinoids Black

Butea monosperma Wheatish brown

Butea monosperma (gum) Red

Rubia cardifolia Pink

Rubia cardifolia Violet

Table 2.2: Sources of colour for idols

Source Colour

Bixa orellana Orange

Tagetus erecta Yellow

Beta vulgaris (Beet root) Pink

Indigofera tinctora Blue

Indigofera tinctora + Tagetus erecta Green

Table 2.3: Sources of colour for natural eco-powder

Technology of production of natural eco-powders:
Produced 2000 kg of consumers’ preferred 5 colours,
namely orange, pink, yellow, blue and green, using basic
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of 5 colours, costing ‘ 200/-. Marketing is planned through
NAIP – VCND sales centre and Hyderabad Goes Green
(social enterprise with which MoU was made).

Impact in terms of income and employment generation

Dyers: Increased demand for natural dyed yarn and
Enhance income by ‘2500

Weavers: Health safe guarding, scope for more
designs and variety, increased demand for natural dyed
products, beneficial product cost by 30-40%, increased
market linkages and branding of products

Self-help groups: Increased demand for the eco-holi
powders and Enhancement in the seasonal income by
‘1000/- per month on an average

Artisans: Termination of practice of using chemical
coated ganesh idol upto 50% and awareness on usage of
natural coated clay ganesh idol

Farmers: Standardization of package of practices for
natural dye crops which are more suitable for dry land
agriculture (Indigo and Marigold) may increase the dye
yields, profitability and sustainability in dry lands and
improved soil health and there is scope to adopt the indigo
crop in about 5000 hectares in 2012 and will further
increase by popularizing through demonstrations and print
and electronic media. There is a scope for increase of
income by ‘ 8000/ha

Agroforestry

Development and promotion of industrial wood value
chain model against multipartite supply chain

Quad-partite model: The quad partite value chain
model designed and developed has made significant
impact which resulted in establishment of 25235 ha under
improved clonal plantations involving 7782 farmers
distributed in 30 districts of Tamil Nadu. This model helped
to develop linkages with various forest based industries,
viz. Auromira Energy company, Chennai and SMARD
Foundation, Connoor where the quad partite value chain
model was successfully deployed for the promotion of
energy plantation as well as Agar wood plantations,
respectively. Moreover, this model has created
employment opportunities of 7.71 million man days. This
model has been popularized among  the  4130
beneficiaries  which  resulted  in  the  establishment  of
six  new  rural industries in the form of clonal production
centre and plantation establishment as well as semi
mechanized felling groups.

Inventory of new pulp wood species: The project has
identified Melia dubia and Dalbergia sissoo as a potential
indigenous and fast growing pulp wood species due to

their high pulp recovery and acceptable basic density. The
pulp wood industrial partners have accepted the species
and now planned for 10% inclusion of alternate pulp wood
species in their plantation programme. This invention is
one of the most significant achievements of the project.
New alternate potential industrial wood species viz. Salix
tetrasperma, Populus deltoids, Albizia gosophylla,
Paulownia tomentosa, Mitragyna parviflora, Aquillaria
malaccansis, Toona ciliate, Chukrassia tabularis and
Grevia teliafolia have been introduced.

Value-addition through briquetting technology:
Casuarina needles and the branches which were either
unutilized or underutilized are now successfully utilized
for briquette production. It is now estimated that one ha
of Casuarina plantation is able to provide 5 tonnes of
residues which would produce around 4 tonnes of
briquettes. The economic and financial analysis indicated
that ‘ 1750/- per tonne could be generated as a net profit
of this value addition. It also provided scope and
opportunity for establishment of six new rural industries
for quality seedling production and formation of 18 felling
groups incorporating the identified pulp wood growers
for harvesting and marketing. Besides, 850 farmers have
been directly linked with TNPL for harvesting and
marketing of their own pulpwood trees.

Adoption of mechanized harvesting system: The
manual harvesting system in the State has been intervened
by mechanized harvesting system. The pulp wood
industrial partner viz. TNPL has established 10 user
groups comprising 150 individuals who were given
enough skill and expertise on the utility of power chain
saw to augment the harvest efficiency and to reduce the
felling loss. The company has accepted the concept and
adopted the mechanized harvesting system by purchasing
30 power chain saws and converted tree growers into
felling and marketing groups. The industrial partner has
provided incentive to the farmer’s based loggers.

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 fibre
makes finer and softer yarn in modern ratt spinning system
in a collaborative venture with a private organization.
Detailed physical characteristics of coconut fibre of Kerala
and Bengal variety have been studied for establishing a
scientific methodology for grading of the fibres. Length
and fineness of the fibre are identified as the key
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characteristics to segregate them into different grades.
These properties have thoroughly been made correlated
with other significant properties viz. strength, elongation
and toughness.

Hand-knotted geonet of unretted coconut fibre made
by the villagers (through participatory method) impart
better protection to the composite geotextiles structure
during bolder pitching and also protect loose cover-soil
(reduce the soil erosion of the embankment and provide
stronger shock resistance against flash flood).

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. Developed drawing-
gilling-cum attenuating machine which is specially designed
for coconut based fibres provides an appropriate blend
ratio. It is driven by three individual motors through a
panel box. Three stages of drawing are achieved in the
same machine frame and thus require less floor space as
compared to conventional system. The coconut fibre thus
produced is processed through gill drawing machine along
with jute carded sliver to achieve suitable blend ratio of
jute–coconut blended yarn.

Developed bio-based grass carpet for instant use from
coconut and jute fibre- based agro-textiles for growing
plastic and soil saving eco-friendly grass carpet. Instant
grass carpet can be grown within 3-5 months which is
transportable and easy to place on soil base. Coconut fibre
having more resistance to degradation by soil will impart
the grass carpet sufficient strength for a long period of
time.

Value-added diversified product like fancy ladies
chappal has been successfully developed by a group of
entrepreneurs using ornamental cloth of coconut fibre–
jute blending woven in hand-weaving machine fitted with
jacquard design system. The cloth is much suitable for
furnishing materials. Techno-economic viability for the
rubber industries will be improved by using coir pith as
filler for low-cost rubber products and it will be definitely
add the value to the farmers of coconut tree growers.
Advanced products, viz. gloves for nuclear reactor etc.,
with the blending of rubber and coir pith has been
made.

Income Augmentation & Employment Generation/
Resource Use Efficiency

Bioethanol Production from Sweet Sorghum

Crop production technology: In the initial stages of

the project the stalks production was 15 tonnes/ha through
transfer of improved crop production technology  and
adoption of recommended package of practices by the
project farmers, the productivity increased to 25 tonnes/
ha due to increase in awareness about the use of sweet
sorghum as food, feed and fuel (ethanol) crop and its
edge  (benefits) over the other rainfed crops like maize
and grain sorghum has built confidence in farmers to
cultivate sweet sorghum in the project area.

Innovative models: (1) Supply of inputs, like
fertilizers, seeds and pesticides for project farmers for
enhancing production is one of the project activities. Proper
utilization of the inputs by the farmers is an issue. Most of
the farmers believe that sorghum does not need fertilizers
and pesticides so they divert the inputs to other commercial
crops. Other issue is maintaining proper spacing and plant
population per unit area and timely sowing. To address
the above issues input supply linkage model to overcome
the issues and enhance production of stalks was adopted.
     (2) During 2008 (first year of project implementation)
some difficulties were observed in harvesting of stalks,
loading, transporting, unloading and crushing of stalks
leading to delayed crop harvesting, delayed transport,
delayed crushing at decentralized crushing unit (DCU) and
finally low juice recovery due to desiccation of stalk. The
labor problem was rampant in all the project villages and it
also coincide with harvesting of paddy crop in the villages.
Hence a work contract model developed for supply of
stalks to DCU and both the models are highly successful
and farmers continuing the models for last three years.

Sweet sorghum bagasse as ruminant livestock feed:
Recycling of the bagasse (residue remaining after extraction
of juice from the stems for ethanol production) together
with the leaves, could compensate for some of the fodder
loss. Experiments with sheep and lactating buffaloes
conducted under this sub-project have shown the potential
of sweet sorghum bagasse with stripped leaves (SSBL)
as feed for ruminant
livestock. SSBL based
complete rations with
roughage to concentrate ratio
of 60:40, 50:50, 40:60 and
30:70 were prepared and fed
to growing ram lambs for
180 days in a growth trial.
As the proportion of
concentrate increased, there
was no much improvement
observed in total weight gain,
average daily gain and feed
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conversion ratio, but the cost/kg gain was significantly
lower in SSBL based rations with roughage to concentrate
ratio of 60:40 and 50:50.

Food grade syrup production and its use in food
industry: A study was undertaken to explore and
demonstrate the innovative usage of sweet sorghum juice
in the food industry, which focused both on improving
the processing of juice to food-grade syrup and the
development of value-added sweet sorghum syrup-based
food products. This innovative study describes a new
method to produce clarified sweet sorghum juice using
filter-aid and vacuum filtration system. The juice is clarified
and processed into syrup. The syrup is innovatively used
as a sugar replacement or ingredient in developing value-
added food products, developed as per the Indian food
regulations.

Development of high juice recovery  crusher with 25
hp motor  with the help of private sector company “Adarsh
Engineering Company, Nagpur, Maharashtra. The rollers
of the crusher were designed  in such a way that it crushes
the stems of sweet sorghum completely. The stems of
sweet sorghum are more softer than the sugar cane stems.
The groves on the rollers were flat with a channel on
either side to drain out the juice conveniently. A crusher
which was fabricated as per the need of the sweet sorghum
stems. As a collective effort (public-private-partnership),
the crusher was evaluated for its performance using
different cultivars crushed after 24 hr to 36 hr after harvest.
It was observed that the average juice recovery from the
sweet sorghum cultivars ‘RSSV 9’, ‘CSH 22SS’ and ‘ICSV
93046’ ranged from 350 to 425 litres/tonne, the percentage
increase in juice recovery when compared to sugarcane
crusher  was found to increase by 37 %. With this increased
efficiency the average productivity of syrup  increased by
25% and overall  syrup production cost  decrease by 22%.
This will have positive effect on viability of decentralized
crushing unit operations and economics.

Stalks harvesting machine: A new single row self-
propelled stalk harvesting machine was conceptualized and
developed at CRIDA workshop. It is mainly powered by
6.5 hp petrol engine which reduced the normal vibrations.
A three tier
conveying system
with chain
mechanism was
developed by
anchoring with mild
steel mesh panels at
two sides. A
horizontal 3- blade

cutting disc was used to cut the stems as the machine
moved forward. The rpm of the blade was adjusted to
850. The conveying speed was adjusted to synchronize
with walking speed about 3-3.5 km/h. The initial trials
showed promising results and the design is under final
refinement before commercializing it. It is also planned to
develop a tractor drawn harvester to make it suitable for
2- 3 rows.

Banana Pseudostem for Fibre and Other Value Added
Products

From about 20000 kg of fibre extracted (at NAU as
well as farmers field) about 1500 kg of yarn was prepared.
This yarn was then developed into fabrics and apparel.
Process standardized for handmade and quality papers
from banana fibre. Process also standardized for extraction
of micro crystalline cellulose powder from banana fibre.
As a value added product used banana pseudostem sap as

Fibre extraction on farmers fields (NAU) Banana fabric
(MANTRA)

Apparel (Mantra) Anti grease paper Cheque paper

Sap as a Liquid
Fertilizer

Microcrystalline
cellulose (CIRCOT)

Vermicompost as
fish feed (NAU)

Edible Product from Central Core

Banana Yarn
(CIRCOT)

Chocolate coated
candy

Milk coated candy
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a mordant in textile dyeing and plant growth promoter.
Uses of vermicompost as organics and sap as liquid
fertilizer in different crops have been recommended for
the farmers. Processes standardized for developing edible
products like candy, RTS and pickles from central core.
Pseudostem based vermicompost can substitute about 30%
of fish feed.

Fish Production on Fragile Agricultural Lands and Un-
utilized Agro-aquatic Resources in Konkan Region of
Maharashtra

Productivity enhancement: Two aquaculture
demonstration units were constructed on salt affected
sugarcane fields infested with babool forests. Established
Village Resource Centre, carp hatchery and Spirulina units
at Shere village and successfully demonstrated quality carp
seed production of three stages viz. spawn to fry, fry to
fingerling and fingerling to yearling. Successfully
demonstrated of carp production of 3.560 tonnes in first
year and more than 4.00 tonnes in second year as given in
Table 2.4.

Value-addition and entrepreneurship development:
Two SHGs are formed to undertake cluster based
aquaculture in salt affected sugarcane fields and one
producer company registered for Shere village. A group
of 9 farmers undertake aquaculture in the neighboring
Sangli district at Ashta Village by following the technology
developed under NAIP sub-project. Two farmers’ groups
are formed to undertake reclamation of salt affected lands
through an innovative integrated approach of aquaculture
and sub-surface drainage system (SSD) as given in
Table 2.5.

Table 2.5. An innovative integrated approach for reclamation
of low productive salt affected sugarcane fields through
aquaculture and sub-surface drainage (SSD) system

Crop Without With SSD
SSD (‘) (‘ )

Soybean

Total expenditure 22,500/- 22,500/-

Production  (kg) 1057 1836 (74% increase)

Total Income 20,140/- 34,960/-
 (‘ 1900/100 kg)

Profit -2360/- 12,460/-

Sugarcane

Total expenditure 30,000/- 30,000/- 40,000/-

Production 0-15 tons Avg: 42.50 57.5 tons
(tons/acre) tonnes

Total Income Nil - 85,000/- 1,15,000/-
 (‘ 2000/ton) 30,000/-

Profit Nil 55,000/- 75,000/-

Fish

fish production (kg) 0 3750

Table 2.4. Impact in terms of income and employment
generation

Technology Salient Before After
developed features intervention intervention

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

Crops Nil Carp seed

• Spawn to fry Nil ‘ 11,300/- per
production 0.10 ha per

month

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

• Fingerlings to Nil ‘ 15,900/-0.1
yearlings ha per 8-10
production months

Crops Nil Carp fish

• Carp Nil 3560 kg/ha
production

• Net income Nil ‘69,408/-/ha

Reservoir fisheries enhancement in Ratnagiri
district: Constructed five nursery ponds and 10 carp seed
rearing ponds in the vicinity of selected reservoirs in
Ratnagiri district. Successfully demonstrated raising of
advance fingerlings. About 34,655 of carp advanced
fingerlings of 10-12 cm were stocked in reservoirs of
20 ha.

� One KVK, one NGO and two sugar cooperatives came
forward to initiate aquaculture in salt affected
sugarcane fields.

� Banks/ financial institutions/ NFDB coming forward
to support aquaculture in salt affected sugarcane fields.

� Value chain – sale of live fish and iced fish are in
progress.

Reservoir fisheries enhancement in Ratnagiri district

� Eight value added fish products were developed from
fresh water fish.

� Value chain - Efforts are on to supply ready to cook
sliced fish through existing cold-chain established for
other products.

� Formation of producer company.
� Formed a society of inland fishery.
� Two NGOs came forward to undertake culture based

capture fisheries in reservoirs of Ratnagiri district.
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Landraces of Rice

Appropriate technologies and management practices
for enhanced productivity of the three rice landraces:
Focus was given on organic manuring, transplanting of
seedlings at different ages, bio pesticide preparation and
application as well as water management. Fifty one farm
families adopted the SRI technology and cultivated in three
varieties in 28.3 ha. The production level increased to 40%
than traditional practice. Seeds from each uniform
progenies of Kalajeera were analysed for traits of Amylose
and grain Protein out of which six lines with uniform
amylose content of > 19% were identified. These lines
also contain uniform grain protein (6.8-7.4) establishing
the genetic purity of the selected lines. Molecular studies
employed led to identification of genetically impure lines:
234 lines of Haladichudi and 227 lines of Machhakanta
were analyzed with 24 highly variable Rice Microsatellite
(RM) markers. Seven out of 24 markers could detect
polymorphism in Haladichudi population and fifteen
markers could detect polymorphism in Machhakanta
population. The details are given in Table 2.6.

Zona free cloned embryos for buffaloes and Pashmina
Goats

Various protocols have been tested in goats and we
have been able to standardize and culture embryos to
blastocyst stage in the laboratory and transferred embryos
to many goat
recipient at
SKUAST farm, and
two of them were
pregnant and one
live-kid was born on
09 March, 2012.
This is first goat-kid
through hand
guided technique in
the world which is
christened as ‘Noori’.

Somatic cells from buffalo milk have been cultured
(first report in the world), and blastocyst quality embryos
developed using hand-made cloning technique. Few of
these embryos were transferred to available recipients,
but no pregnancy could be established.

Organized a training programme for transmitting the
technique to various clients covering the whole country.
Sixteen persons from NARS system, CCMB and wildlife
sector were trained which included two full professors in
NARS system.

Table 2.7: Products sold in local market and exhibitions by
women SHGs 2011 – 12

Name of the No. of Expendi- Income  Net Profit
products packets ture (‘) (‘ )  (‘)

sold

Rice murrukku 1994 10109.00 19940.00 9831.00

Rice flake 654 3793.20 13080.00 9286.80
mixture

Rice dosa 256 3104.00 3840.00 736.00
powder mix

Pashimna Goat kid born with Hand-
Guided-Cloning

‘ 1, 42, 184/- was collected towards village development
fund during this period. The fund was utilized for medical
treatment of members, meet the labour inputs during
agriculture season, purchase bullocks and cultivation of
vegetables.

The rice value-added products have good demand
and attracts another five SHGs for adaptation. Now, 15
SHGs will be working on these products. It gives more
employment generation; convert the leisure period into the
productive period, provided additional income for their
families as given in Table 2.7.

Table 2.6 Impact in terms of income and employment
generation

Varieties Farmers Improved cultivation SRI
method practice or line

   transplanting

Kalajeera 1.62 2.52 2.81

Machhakanta 1.72 1.85 2.09

Haladichudi 1.67 1.79 2.0

Benefit: Cost ratio of three varieties/ha.

Primary processing and market linkages: Twelve
threshing yards, 05 seed-grain banks and two storage go-
downs were constructed to help the farmers for clean
and safe storage of seed and grain material and thus reduced
the storage charges to almost zero. Surplus stocks of
Kalajeera and Machhakanta were stored in the storage
go-down. 253 households of 15 villages availed seed loan
from seed banks. As per the seed bank committee 25%
seeds were kept as reserve to meet any drought and flash
floods. This decision of seed bank committee helped the
farmers this year to overcome the drought to a very great
extent. 223 households have repaid the seed loan with
interest. Selling of kalajeera rice in different exhibitions
organized by ORMAS throughout Odisha state has
increased its credibility.

Strengthening entrepreneurship/institutions for
value addition and promotion: ‘ 36,690/- was deposited
by 11 SHGs who have taken the rice value added products
preparation and sales as one of their entrepreneurship.
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Invited an international consultant (Dr Gabor Vajta)
from Australia, who stayed with for eight days and studied
our system and appreciated our technique and made few
recommendations for furthering our improvement efforts.

ingredients - water hyacinth (25% replacements with wheat
bran) has been formulated and feeding trial on productive
and reproductive performance of pigs has been completed.

Construction of Aerobic Waste Disposal Pond and
diversion of natural stream at the farm premises have been
completed and 3000 fingerlings of six varieties and 200
nos. of local variety of catfish (magur) released on 17th
May 2011. Technology for production of cooked and
smoked pork sausage with the addition of fermented
bamboo shoot has been developed.

Designed and fabricated low cost refrigerated
transport vehicle to
carry out hygienic pig
meat to nearby
markets. The vehicle
was tested
successfully by
keeping fresh pork
meat in pre-cooled
e n v i r o n m e n t
condition.

Tomato Processing Prioritization for Global Competence

� To standardize cultivation practices and increase yield
by using ‘Good Agriculture Practice’ was the first
objective before us. Mainly we have given emphasis
on Integrated Crop Management (ICM) and
demonstrations on use of polythene mulching with
fertigation. We have demonstrated ICM technology
to 65 farmers on 65 acres of land and drip irrigation
with polythene mulching technology to 20 farmers on
20 acres of land in all the four clusters formed under
the project. ICM was very helpful to the farmers
because it reduces cost of cultivation to the ‘tune of
` 7010/acre’ and ‘increases yield by 20.18%’. It is
observed from the conducted demonstrations that the
yield of tomato increases to 68 quintals per acre
resulting in an increase in income to the tune of
` 103029/acre.

� Polythene mulching technology also has many
advantages like control of weed, diseases and pests,
reduction in evaporation of irrigation water, better
utilization of applied nutrients, protection to the crop
due to sudden and excess rainfall etc. which ultimately
results into better quality fruits with improved yield.

Use of ICT in dissemination of information

� To use information technology in the transfer of
production technology, we have sent mobile SMS to
the tomato growers in regional language on their mobile
phone. We have sent 55 SMS to 451 tomato growers

Agro Processing

Clean Meat Production from Sheep

Two Rural Feed Processing Units have been
established and four thousand ram lambs have been reared
to larger weight by nutritional intervention in five districts
of Andhra Pradesh, viz. Mahabubnagar, Nellore, Anantpur,
Nalgonda and Medak. Complete feed was produced using
crop residues and it gave three times (150 g/day) higher
growth rate than ram lambs reared on extensive system
(50 g/day) of rearing dependent on grazing. Whereas ram
lambs reared by semi intensive system which is a
combination of grazing and supplementary feeding showed
growth rate of about 90 g/day.

To promote clean meat production, a model sheep
slaughterhouse has been successfully established at Sri
Venkateswara Veterinary University, Tirupati.
Slaughterhouse will be used to train entrepreneurs,
butchers, municipal officials on requirements of clean meat
production.

Array of value added products from sheep
byproducts, viz. blood, rumen, liver, bones etc. was
developed. A value added product ‘Shelf stable sheep
rumen crackles’ was highly acceptable and technology
was transferred to private entrepreneur.

Eighteen awareness workshops/training programmes
on various areas including sheep rearing, slaughtering,
packaging, establishment of abattoirs etc. were organized
to sheep farmers, butchers, municipal officials etc. in
different parts of Andhra Pradesh. About seven hundred
stakeholders were benefited under the program.

Novelty Pork Products

Low-cost pig ration with locally available feed
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regularly who have registered their mobile numbers
to KVK office and are the members of the tomato
clusters. The SMS were related to weather prediction,
weekly activities of work, disease forecasting and
remedies, KVK activities like field days, trainings etc.

� Crop doctor software for tomato disease and pest is
developed by Krishi Vigyan Kendra, Baramati. It
contains information on diseases and pest and their
management. The information is given in regional
language and also in English with photographs of pest
and diseases.

(27.6 tonnes/ha) and total tuber yield (49.4 tonnes/
ha) at 75% CPE level in drip irrigation; while, in case
of sprinkler irrigation cv. ‘Kufri Frysona’ had highest
French fry (14.2 tonnes/ha) and total tuber yield (22.6
tonnes/ha) at 125% CPE level.

� Ca nutrition (100 kg at planting) through gypsum
increased the French fry grade and total tuber yield
substantially in ‘Kufri Frysona’. Average French fry
grade tuber weight was also increased due to Ca
nutrition. It also led to have lowest total weight loss
during storage upto 90 days at room temperature.

� ‘Kufri Frysona’ is suitable for long-term storage (six
months) at elevated temperature with CIPC treatment.

� A direct correlation has been found between French
fry colour and acrylamide content.

� An Impact testing device has been developed for
assessing damage to tubers during handling.

Establish a supply chain on specialty potatoes in NCR
(Specialty Component)

� Identified varieties for
Anti-oxidant rich potato – cv. ‘Kufri Surya’
Baby potato – cv. ‘Kufri Himsona’
Salad potato – cv. ‘Kufri Pukhraj’

� Macro- nutrient and crop age manipulations were
standardized for maximizing the production of Salad
(35-55 mm & < 18% DM) and Baby (< 40 mm & <
18% DM) potatoes under micro-irrigation systems
(Drip and Sprinkler).

� The two crops of baby potatoes of cv. K. Himsona
are quite feasible in one potato season as this variety
yielded baby grade tubers, i.e. 10.9-13.0 & 9.1- 11.1
tonnes/ha during October- December and December-
January, respectively in second year having similar
trend to previous year. Thus a productivity level of
20- 24 tonnes/ha can be achieved in a season for baby
grade potatoes.

� The automatic and semi-automatic bed planters have
been developed and their performance will be provided
after testing them in coming season.

Utilization of industrial waste and non marketable
potatoes for production of animal feed and dietary fibre

� Potato pulp based feed pellets were developed.
Composition of feed pellets is barley 35%, maize 20%,
potato pulp 15%, mustard oil seed cake 20%, mineral
mixture 1%, and Husk 9%.

� Texture of feed ranges from 0.99-1.47 mega Pascal.
� Process for extraction of dietary fiber from potato

peel standardized.

Potato and potato products

Development of rapid and low cost alternative
propagation technologies and diagnostic tools for
augmenting seed production (Seed Component)

� Dipstick based detection kits developed for detection
of PVX, PVS, PVM and PVY viruses;

� Agro techniques, viz.  soil media, crop geometry and
nutritional requirements worked out for  protected
cultivation  of in vitro plantlets;

� 18,000 mini-tubers of 2 varieties and 40 q breeder
seed of cv. ‘Kufri Frysona’ were produced and
supplied to chain partners and

� Value chain potato seed was initiated in two villages of
district Hoshiarpur (Punjab) by way of supplying quality
seed to the adopted farmers by the Associate Partners
M/s Bhatti Farm, Jalandhar.

Up gradation of processing chain on French fries
(Processing Component)

� Advanced hybrid ‘MP/98-71’ has been released as
variety ‘Kufri Frysona’ (India’s first specialized variety
for French fries)

� Standardized the method for acrylamide determination
with HPLC.

� Standardized plant density (59,300 plants/ha) and crop
geometry (67.5 × 25 cm) for ‘Kufri Frysona’ for higher
French fry and total tuber yield. Net tuber yield was
also maximum at this crop geometry.

� Water requirement of variety ‘Kufri Frysona’ under
micro-irrigation systems was initiated during 2011-
12, where the cultivar recorded highest French fry
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� Estimation of glyco-alkaloids was done in the animal
feed samples developed at CIPHET, Ludhiana. The
samples were analysed for glycoalkaloids, ±-solanine
and ±-chaconine using HPLC procedure. It was
observed that sample ‘High protein extruded feed with
potato waste’ contained higher concentrations of both
the alkaloids, whereas, samples ‘Extruded feed with
potato waste’ and ‘Pelleted feed with potato waste’
contained low concentrations of solanine and
chaconine.

Value chain in coconut

The average yield of coconut in the selected gardens
prior to the implementation of the project was 62 nuts/
palm (in the year 2007-08). After three years of
implementation of the project, the coconut yield was
increased to 112 nuts/palm (predicted for the year 2011-
12 based on a sample of 842 palms) which is 80% more
than yield reported from the base line survey. The increase
in yield is mainly due to INM practices, intercropping and
soil and water conservation measures adopted in the
gardens. As per the economic analysis of different
intercrops in the coconut garden, Banana-Chengalikodan
recorded the highest net returns (‘ 2,16,134/ha), followed
by turmeric and Elephant Foot Yam (‘ 1,27,217 and
‘ 1.15.685, respectively). In the case of Elephant Foot
Yam it is also pertinent to note that, it is the most suitable
intercrop under rainfed conditions.

Wheat flour was fortified with defatted dried gratings
in the ratios 3:1, 4:1 and 7:3 packed in PET poly package
and evaluated its storage stability by storing at ambient
conditions for 3 months. Sensory evaluation of the
products prepared out of the above combinations and
physico-chemical analysis of the combinations were
carried out. Though 7:3 combinations had the highest
nutritional quality, the organoleptic study showed that 3:1
combination is best acceptable and the product could be
stored in PET packaging up to three months without
deterioration.

Consumers of VCO use it for multiple purposes –
chiefly as hair oil (88%) and massage oil (72%).  In the
sample, it was observed that 44% of the respondents used
VCO for cooking and 12% of them consume it directly as
a functional/protective food. Visible benefits felt by the
consumers of VCO are its use as skin and hair conditioner
(72% each). Thirty six per cent of the respondents reported
that VCO is preventing the dandruff and wrinkles in the
skin. VCO is also used for improving digestion (16%) and
one respondent consume it for controlling the blood sugar.
Consumers preferred VCO in bottle rather than pouch or

sachet. Among the factors influencing the purchase of
VCO, all the respondents indicated the quality followed
by the availability (44%). Other influencing factors such
as advertisement, brand, packaging etc. were not seem to
be influencing the customers on purchase of VCO.

Food-grade Nutraceuticals

Anthocyanin-rich black carrot (IPC 126) and
beta-carotene + lycopene rich red carrot (IPC 56) varieties
have been identified for mass multiplication and distribution
to the farmers.

Know how developed for the production of
anthocyanin concentrate from black carrot and Jamun has
been further refined to make it more cost-effective.
Enzyme assisted extraction resulted in higher yield of
anthocyanin concentrate.

Method has been standardized for HPLC analysis of
β-carotene and lutein content in orange carrot and green/
orange/red capsicum, steviol glycosides in Stevia leaves,
and capsaicinoids and capsanthin content in chilli.

Method has been standardized for extraction of
anthocyanin concentrate from pomegranate arils and
polyphenol concentrate from rind.

Spirulina sp. (CCC 540) biomass productivity has
been standardized in both photo bioreactor and raceways.

Lac and Lac-based Products

Raising of new plantation of F. semialata and ber
for lac cultivation on plantation basis: Seedlings of F.
semialata and ber were distributed during June- July 2011
among 20 farmers in 20 villages of targeted Ranchi and
Khunti districts under this project for raising plantation
and demonstration of lac cultivation on plantation basis.
Farmers were also imparted training on method of
transplanting and care during its growth period.

10,800 nos. of F. semialata seedlings were distributed
among 15 farmers of 15 villages in Ranchi and Khunti
districts for raising plantation and demonstration of lac
cultivation on plantation basis.

2.0 kg F. semialata seeds were also distributed among
farmers of 5 villages of both districts for raising about
60,000 seedlings.

Along with seedlings and seed of F. semialata, 530
nos. ber seedlings were also distributed among 5 farmers
in five villages of both districts for raising ber plantation
and for further demonstration of lac cultivation on
plantation basis on ber.

Promotion of primary processing of lac at village
level: A Small scale lac processing unit (100 kg sticklac/
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day) was established at Institute Research Farm, IINRG,
which is being used for training of farmers under regular
training programme of the institute. Through this unit
established under this sub-project, about 342 farmers and
15 M. Sc. students were trained under one week training
programme of the Institute.

A Value Chain on Linseed

‘Omega’ 3 Chicken meat trial conducted
successfully with 1000 broiler birds at farmer’s poultry
farm: Based on successful lab trial, field trial was
conducted at farmer level in Dalimb Village near Pune in
August 2011.

Determination of in-vitro antioxidant activity of
ethanolic extract of linseed: Investigation of cardio
protective activity: linseed lignan concentrate extracted
from seeds of Linum usitatissimum in isoprenalin induced
myocardial necrosis in rats. The trial is basically to analyze
the effects of lignan concentrate on myocardial necrosis.
Analysis is in progress.

Anti-fertility activity of lignan from linseed cake:
Anti-fertility activity of lignan has been investigated. This
confirms the fact that linseed as such is not readily edible
it can interfere with estrogen metabolism. It also shows
that there is a need to develop technology to resource
omega-3FA from linseed, free of any anti-nutrients
including lignan. Linseed should be strictly avoided by
young girls and pregnant mothers.

150 quintal seed produced of newly released variety
‘PKV-NL-260’. Cultivation of improved linseed varieties
on 81 ha by 126 farmers for Rabi 2011-12 and area under
seed production is 40.5 ha.

Value Chain for Kokum, Karonda, Jamun and Jackfruit

Technology for making jackfruit bulb powder is
developed. The jackfruit bulb developed by osmosis at
40B sugar solution & dry at 600C in tray dryer is found
good. Process of dehydration of kokum rind and there
after its powder making is developed. Kokum rind dried
at 70oC temperatures is found best for making kokum
rind powder. Technology for making kokum sarbat mix is
developed. The kokum sarbat mix prepared with 85%
sugar, 6.5% kokum powder, 6.5% salt and 2% Jire is found
to be best. Technology for making kokum solkadhi mix is
developed. The kokum solkadhi mix prepared by 8%
kokum powder, 19% sugar, 23% coconut milk powder,
39.2% milk powder, 6% salt and 4.8% spices is found to
be best. Technology for making kokum butter developed.
Kokum seed contain 9.89% moisture content (dry basis)
when  heated at 70 0C temperature with steaming duration

of 20 min results in higher oil recovery (34%) and retains
minimum oil in De oiled cake (DOC). New innovative
process technology for making jamun and karonda wine
is developed. The wine prepared from 300B TSS and 3.5
pH showed good results for jamun and karonda wine.
Jack fruit cutter and dresser is developed. There are two
types of Jack fruit cutter and dresser 1) Motorised jackfruit
cutter and dresser 2) Hand operated jackfruit cutter and
dresser. The performance testing of jackfruit cutter and
dressed will be carried out in upcoming season.

Protected Cultivation of High Value Vegetables and Cut
Flowers

Standardized off-season production technology of
Chrysanthemum under naturally ventilated greenhouses
for semi-arid conditions. Standardized production
technology of carnation for sub-temperate conditions.

Two varieties of greenhouse tomato (‘Pant Polyhouse
Bred Tomato-2’ and ‘Pant Polyhouse Bred Hybrid Tomato-
1’) and two varieties of greenhouse cucumber (‘Pant
Parthenocarpic Cucumber -2’ and ‘Pant Parthenocarpic
Cucumber -3’) have been released. Standardization and
validation of IPM modules for green house tomato,
cucumber and Chrysanthemum crops have been
completed.

Grafting of large
number of tomato for
resistance against root
knot nematode,
M e l o i d o g y n e
incognita. Evaluation
of wild brinjal,
Solanum torvum as
root stock for
resistance against soil-borne pathogens particularly against
root-knot nematodes was carring out evaluation of
antioxidant activity, total phenolics and hypoglycemic
potential of Capsicum annuum (sweet pepper) in relation
to maturity stage of fruits was completed.

A Value Chain on Enhanced Productivity and
Profitability of Pashmina Fibre

a) Introduced/established 96 Pashmina goats units in non-
traditional areas of Ladakh and Himachal Pradesh.
These units are performing exceedingly well.

b) Introduced feed block & urea molasses mineral blocks
in both traditional & non- traditional belt for feeding
of Pashmina goats at the time of fodder scarcity during
severe winter season.

c) Soil mineral status and metabolic status of Pashmina

Insect proof net house
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goats from Changthang area was carried out and the
preliminary analysis report showed that goats from
almost all areas are suffering from Hypo chromatic
microcytic anaemia due to deficiency of Iron and
associated micronutrients. Goats reared in Changthang
areas except Kharnak are having lower energy and
total protein status. Faecal samples showed huge
infestation of Eimeria which might be the cause of kid
mortality.

d) Introduced 105 modified/innovative Charkha (Table
top paddle operated model) to beneficiary spinners in
Kashmir, Ladakh and Palampur. The field results have
shown that innovative charkha is proving efficient in
terms of time consumed for spinning by 73.50% over
the traditional one besides decreasing physical
drudgery. In terms of income, there is an increase of
146% (‘ 1638 to ‘ 4040) remuneration over the
traditional one for same period of time without
deteriorating the quality of yarn.

e) Fabricated improved handloom with multiple shuttle
for multiple design development. Field results have
shown that there is an increase net return of weavers
by 28% over the traditional one.

f) Organic substances, viz. walnut husk, onion peal,
saffron flower petals, pomegranate rind, silver oak,
myrobalan, meddar, henna and tulip were used for
natural dyeing of Pashmina fabric. Study revealed that
Pashmina could be dyed with these organic sources
with good fastness.

g) Dehairing machine was improvised and improvement
has resulted in reduction of passages of Pashmina from
five to only three which will lead to less damage to the
delicate fibre and more recovery of fine fibres.

h) Novel designs for Pashmina shawls were developed
and weaving under process. Developed the technology
of replacement of Nylon with PVA as a carrier fibre
for spinning of Pashmina on machine for development
of machine spun yarn.

i) Technique for isolation of DNA from Pashmina and
other animal fibres for Animal Fibre differentiation
developed and standardized (CSWRI).

Flowers for Domestic and Export Markets

Standardization of techniques for off season
flowering in malligai (Jasminum sambac Ait.) through
physiological intervention under open conditions: A
technique for off season flowering in malligai (J. sambac)
through physiological intervention was standardized.
Pruning during last week of September along with foliar
spray of 1000 ppm CCC and 0.4% humic acid showed

early flowering (20.3 days), extended duration of flowering
(196.4 days) and higher yield (198 g/plant/season).

Standardization of techniques for off season
flowering in the three commercial Jasminum sp. under
protected culture: Off season flowering potential of three
commercial Jasminum species under protected culture was
evaluated. Among the three species, Jasminum sambac
performed well under protected condition with 63.43%
increase in yield over open field condition during off season
(August to February). In the other two species, viz.
J. auriculatum and J. grandiflorum no flowering was
observed during off season.

Optimization of growing media consortia for
carnation (Dianthus caryophyllus Linn.): The growing
media consortia containing 30 kg/m2 (10:1:1) of (farmyard
manure 25 kg: vermicompost 2.5 kg : cocopeat 2.5 kg)
along with biofertilizers, viz. Azospirullum,
phosphobacteria, VAM and bio-control agents, viz.
Trichoderma viride, Pseudomonas fluorescens each @ 20
g/m2 at monthly intervals proved best for carnation and
resulted in 22.53 flower stems in three flush of flowering
when compared to control (16.51 flower stem).

Standardization of technologies for value addition
in jasmine (garlands, tinting, fillers etc.): Value-added
products of jasmine combined with tuberose have high
demand in the market. Hence, tuberose spikes were
subjected to tinting with different acid dyes, viz.
Bromocresogacen, Bromophenol blue, Phenol red, Bosin
and food dyes, viz. orange red, lemon yellow, apple green.
Food dyes were associated with better colour uptake and
shelf life (2 days).

Standardization of methods to manage mites
(Tetranychus urticae) in carnation (Dianthus
caryophyllus Linn.): A method to manage red spider mites
(Tetranychus urticae) in carnation was standardized. The
method is need based application of Abamectin 1.9 EC
0.05%. This proved to be the best in management of red
spider mites. Per cent red spider mite population in this
treatment was minimum (6.25%) against the untreated
control (34.49%).

Major Seed Spices

Production of quality planting material: Seed is a
critical input in agriculture. In crop production, quality
seed share is 50 to 60%. The Seed Replacement Rate
(SRR) in seed spices is very low, i.e. 12%. Under NAIP
project attempt was made to produce quality seed in seed
spices so as to make available quality seed at reasonable
prices. To implement this concept farmer’s clubs were
formed. The basic seed is allotted to this clubs. The
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participating farmers in this program were trained about
seed production techniques. During training programs on
seed production, seed production techniques, like isolation
distance, sowing practices and other agronomic practices
were given to farmers. Training was also given on seeds
cleaning, seed grading, seed treating, seed storage and
submission of seed simples to seed testing laboratories
for the assessment of quality and germination of seed and
seed packing.

Seed cum fertilizer drill for seed spices: The  existing
seed  drill  was  retrofitted  to  suit  the  need  of  growers
of  seed  spices  crops. Developed furrow opener in seed-
cum-fertilizer to suit under conserved moisture condition.
It opens the furrow at 10 cm depth and places the seeds
in moisture zone with 2 cm soil cover. This ensures
maximum and quick germination. This drill also used in
irrigated field condition. This machine saves 10 to 15%
seed in cumin, 8 to 10% in fennel and in both the crops
uniform germination of seed is achieved.

Twin wheel hoe: The twin wheel hoe developed at
CIAE Bhopal was introduced in seed spices crops for the
control of weeds. In this, wheel hoe with slight
modification was adopted in wheel. It is made of flat strip
of mild steel instead of rod to prevent more penetration in
sandy soil.

Modifier thresher: Before implementation of this
project, farmers performed their cumin and fennel crop
threshing by treading under tractor wheel or by stick
beating method or traditional multicrop thresher. In this
method problems of breakage, poor cleaning and
contamination of other impurities due to threshing on
muddy (cow dung mixed soil) ground was associated.
Therefore the existing thresher was retrofitted for seed
spices crops and now most of farmers are using this
thresher for seed spices.

Water management in seed spices: The seed spices
crops require limited irrigation. For the first time drip
irrigation system was installed in fennel and cumin in
crops in Gujarat. The total area covered under MIS is
about 9 ha under demonstration & another 25 ha with
other scheme. The initial response from farmers is very
encouraging and there is an increase of 20% yield and
40% saving in water.

Identification of harvesting stage: Seed spices are
valued for its quality parameters, like volatile oils and
aroma. The experiment conducted at CRSS Jagudan,
revealed that the crops harvested at physiological maturity
retains maximum quality parameters. The same has been
demonstrated to educate the farmers. Low  cost  solar
drying  structure  was  installed in CRSS  Jagudan  for

drying  of  seed  spices. This technology is demonstrated
to end-users for wider adoption.

Development of organic modules in seed spices:
Seed spices are also used in medicinal purpose and there
is an ever increasing demand of exports for organic spices.
To develop organic farming modules, organic treatments,
like vermicompost, farmyard manure, sheep manure and
bio-agents, like  Azotobactor,  Rhizobium,  Neem  oil,
Verticillium  lacanii  and Trichoderma harzanium are being
tried to develop organic production technologies. None of
the organic module was feasible for organic farming
cultivation of cumin, however a adoption of organic
farming module found better for fennel cultivation.

Organic experiments also gave encouraging results
and fool proof technology for organic production of
coriander and fenugreek will be ready for the farmers
tonnes Organic Module 1 [vermi-compost (5 tonnes/ha),
Azotobacter (100 ml/kg seed) + PSB (100 ml/kg seed),
ST (10 g/kg seed) + SA of Trichoderma (2.5 kg/ha), Soil
application of neem cake (150 kg/ha) and foliar spray of
onion /garlic extract (5%) 2 kg/ha. Foliar spray of neem
oil (2%) 5 litre/ha] was found to be suitable and beneficially
for organic production of coriander and fenugreek.

Value addition through cryogrinding: The cryo
grinding unit having capacity of 25 kg/ha has been
installed. This facility has been utilized for training to
entrepreneurs and exporters. As a result one firm in Unjha
has established it’s own commercial cryogrinding unit.

Protected cultivation of fenugreek, coriander and
cumin: Protected cultivation was tried for coriander and
cumin. It is very encouraging and innovative experiment
which will prove a boon to the farmers.  Coriander can
profitably be grown under plastic walk in tunnel with low
pressurized drip irrigation as it exhibited maximum values
for growth, yield and its attributes recorded. While cumin
can be grown successfully under insect proof walk in
tunnel with low pressurized drip irrigation as this
treatment exhibited maximum values for growth yield with
its attributes recorded.

Oceanic Tuna Fisheries in Lakshadweep Sea: Tuna
Fish

1. Identified and mapped potential yellowfin tuna fishing
grounds based on experimental cruise. Fishing method
for the exploitation of large high value yellow fin tuna
(Thunnus albacares) using monofilament long line,
using modified Pablo boat was tried. This yielded large
high quality tunas and is more ecofriendly and will
help in sustaining the stock and yield. Extension in
conversion of traditional Pablo boats in other islands
for tuna long lining is the likely impact.
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2. Technology has been developed to produce protein
rich ready to serve products from tuna red meat, which
otherwise will go as waste in Sashmi industries (Tuna
roll, Tuna kure and Tuna in oil in retrot pouch).
Similarly,  Technology to produce liquid smoke (smoke
in oil) a pre-requisite for masmin production.

3. Technology to produce ‘modified masmin’, a more
hygienic product free from Polyaromatic
Hydrocarbons, a value addition to traditional product.

4. Developed value-added products. i.e. Masmin flakes
and Masmin powder from ‘modified masmin’.

5. PUFA extracted from low value tuna red meat and eye
and its encapsulation work is in progress. Efficient
utilization of protein rich tuna wastes into nutritionally
balanced aqua feeds, pet feeds and pig feeds is the
major achievement.

– Oceanic squid IQF products in three different
packing styles (Whole tubes, Strips and rings).

– Oceanic squid curry – ready to eat in one packing
style.

– Squid meat with squid ink in two different packing
styles.

– Fiery hot dried squid as cocktail snack.
� Three types of collagen (acid soluble, pepsin soluble

and Indigestible collagen) were extracted from squid
skin.

� Amino acid, Fourier Transform Infrared Spectroscopy
(FTIR) and Sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE) were carried out.

High Value Shellfishes

Seed production and farming: At the oyster hatchery
of one lakh seed annum developed at Narakkal 15,060
numbers of cultchless spat were produced through
settlement of spat on the polyethylene sheet and clam shell
grits provided in the tanks.

Techniques for broodstock maturation and breeding
in captivity for the sand lobster were standardized. The
farmed oysters were harvested from 15 May 2011
onwards. The estimated farmed production was 3200
tonnes during this season, indicating an increase of 28%
over that of 2010 (2500 tonnes) and 113% over that of
2009 (1500 tonnes).

Spat settled on the shell grits Spat settled on the
polyethylene sheet

Oceanic squids (Cephalopoda) in Arabian Sea

Production

Gillnet: Gillnet Polyamide monofilament gillnet of 80
mm, in stretched mesh size, was operated for oceanic
squids from the modified trawler-cum-jigger in
combination.

Purse-seine: Large meshed purse-seine net of 1000
m length having 45 mm stretched mesh size were used
with light fishing for oceanic squid harvest.

Trammel net: The trammel net used consisted of an
inner panel of 65 mm stretched mesh size sandwiched
between two out net panel of 265 mm stretched mesh
size. The trammel nets were operated during night.

Efficiency of oceanic squid fishing methods compared:
Squid jigging using larger vessel (268 GRT), squid jigging
using smaller vessel, gill net (GN), hand jig (HJ), trammel
net (TR) and scoop net (SC) were compared. Gillnet catch
rates were relatively higher followed by mechanized jigging
in larger vessel. The catching efficiency of gillnets, 9.5
kg/unit-night was comparable with the CPUE of (6.1 kg/
t) neon flying squids in Japanese driftnet fishery.

Processing

� Following value added products developed from squid

Tuna kure Masmin flake Tuna roll

Processing technologies ready for transfer to entrepreneurs

Health of oyster: Disease diagnosis was made using
qualitative methods and screening techniques, like RFTM
culture assay, histopathology, and PCR from two locations
viz. Tuticorin and Kollam. Irrespective of the status of
infection, damage to digestive tubules was observed in
90.91% of the samples from Tuticorin while it was 50%
in samples from Kollam which could be an indication of
pollution in the Tuticorin waters.

Product development, technology transfer and marketing
Under the brand name MUZIRIS, two ready-to-serve

oyster products, viz. smoked oyster in oil (in retortable
pouch and TFS can) and Cold smoked oyster on shell
were developed and marketed during this period through
the NIFPHATT fish stall.
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Kashmir Saffron

Cost effective, planting geometry and nutrient
management systems for high quality saffron which
ensures average yield gain from 2.20 to 8.180 kg/ha (3 kg
above bench value); rodent management Bblyth’s vole
(Pitymys leucurus) which saves industry from an annual
loss to the tune of ‘ 13.37 crores; corm rot management;
reduction of drudgery through which ensures saving of
‘ 45000/ha.

Production technologies were adopted by 5288
farmers over an area of 355.5 ha in Jammu and Kashmir
with an economic gain of ‘ 20.25 crores; Nursery
management system introduced over 6 ha of saffron area
helped in income generation to the extent of ‘1.156 crores
through sale of 92.5 MT of Quality saffron corms. Leh
was identified as a potential off place source for corm
multiplication; Protocol for post harvest handling of saffron
has been standardized;

� Collection of two-day-old flowers in early morning
hours in craft paper/willow/plastic baskets with
subsequent separation of stigmas within 10-12 hours
followed by drying in NAIP solar/hot air/vacuum
ensures saffron recovery of 37 g/kg of fresh saffron
flowers. Technology enhances net returns from ‘ 5500
obtained under traditional practices at an estimated cost
of ‘ 250/g /kg of saffron flowers to ‘ 9250/- g/kg of
fresh saffron flowers revealing an additional benefit
of ‘ 3750/- kg of saffron flowers.

� Method for quantification of saffron quality by using
UV-spectrophotometer and HPLC developed &
validated.

� Ligulate corollas of florets of marigold and safflower,
stimagas of Zea mays commonly termed as corn silk,
ammonium nitrate and glycerin are identified as
common saffron adulterants.

� Kit for identification of purity of saffron (particularly
coloring strength / Crocin) is being developed.

� Accelerated Stability Studies at 40°C ± 2°C/75% RH
± 5% RH for improving shelf-life of saffron under
different packaging material is under progress.

� Protocol for extraction of natural dye from floral waste
of saffron standardized for its use in Pashmina.

Cashew for Domestic and & Export Market

� Nanocellulose from cashew by products
Cashew shell contains a good amount of cellulose. By
applying microbes the cellulose is initially splitted into
nanoparticles by the possible action of cellulase enzyme
produced by the microbes. The size of nano particles
was observed by TEM images. Nanocellulose finds

its use in medical
purpose, designing
of nanostructures,
control of
i n t e r f a c i a l
interactions &
assembly into
s y s t e m s
development.

� Phase – II of Low-
cost method for anacardic acid extraction from
cashew nut shell
Non-thermal and high yielding new extraction process
for anacardic acid was developed in anacardate salt
form and can be stored for long time. Studies regarding
its standardization were done for phase I & Phase II
protocols without thermal application. Great demand
for pharmaceutical application. Being tested for cell
lines against cancer cells and found effective.

� Standardized a new
Non thermal
technology for cutting
and peeling of raw
cashew nut
Non thermal ways to
cut open the raw
cashew nut was made
possible by the
treatments of Hydroxyl
ions and certain
enzymes with
continuous aeration.
Standardization studies with regard to temperature,
time requirements, RCN size were carried out.

� Biosensor fabrication: Most microorganisms produce
PLFA on their outer layer on growth. All the known
microorganisms that affect cashew kernels do produce
PLFA. The presence of PLFA could be measured
within an IR range and detected through a sensor
which is being developed.

� Pollution controlling system for cashew drum
roasting units: The system could regulate the carbon
emission from the chimney by removing the particulate
matter leaving only steam outside.

� Cellulase Production from cashew shell cake:
Cashew shell contains a good amount of cellulose
which is difficult to separate. By applying microbes
the cellulose is converted into cellulase. The cellulase
is widely used in food industry and textile industry.
Thus the utilization and conversion of cashew industry

TEM image of nano cellulose particles
from Cashew shell (magnification 80K)

Cut opened raw cashew nuts
without thermal application
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waste to a highly useful enzyme production can be
possible.

� Pectinase Production from cashew shell cake: The
pectin content of the cashew shell is of 2.3-3.4% w/
w. Fermentation of microbes using cashew shell as
substrate, can produce the enzyme pectinase. They
are one of the important functional food ingredients in
jams, jellies, fruit juices, confectionery products,
bakery fillings etc. Thus the utilization and conversion
of cashew industry waste to a highly useful enzyme
production can be possible.

� Tannase Production from cashew testa
Cashew Testa which is rich in tannin is usually just
peeled off and discarded because of its bitter taste. By
the fermentation of microbes using cashew testa as
substrate, can produce the enzyme tannase. The major
applications of tannase are in the manufacturing of
instant tea and the production of gallic acid. Thus the
utilization and conversion of cashew industry waste
to a highly useful enzyme production can be possible.

Mango and Guava

Significant increase in fruit yield and income of
farmers growing ‘Dashehari’ in project village (Lucknow)
was recorded when compared with the base and previous
years, i.e. 2009 and 2010 due to popularization of NAIP
technological interventions. Mango variety ‘Dashehari’
gave fruit yield of 11.48 tonnes/ha during 2011 as against
8.67 tonnes/ha in 2010 and 5.00 tonnes/ha in 2009.

Centre opening in mango trees using petrol operated
chain saw, use of paclobutrazol for regular bearing in
mango, use of recommended plant protection chemicals
for management of insect pests and diseases in mango,
use of methyl eugenol traps in guava for management of
fruit fly during rainy season guava enhanced quality
production of guava free from fruitfly infestation. Fruit
fly incidence in rainy season guava was reduced by 90%
in and around adopted village the made visible impact in
project villages during 2011-12.

In Uttar Pradesh, the mango farmers adopted under
the programme were facilitated in having access to Delhi
market through Mother Dairy. The Mother Dairy deputed
their staff to purchase the fruits above 180 g from the
farmers in Malihabad, Mal area. A total quality of around
55 tonnes of mangoes were sold through this market tie
up. Farmers of this area (Malihabad and Mal) were also
successful in export of Dashehari mangoes through local
contractors and Mango Pack House.

Pre-harvest bagging of mango fruits one month prior
to harvest combined with harvesting at proper maturity

with suitable harvesting equipments and post harvest
handling, use of plastic crates for local market and 0.5%
ventilated CFB boxes for packaging reduced post harvest
losses from around 30% to hardly 2-5%.

Improved pre-harvest operations and post-harvest
handling also improved quality of fruits in terms of fruit
colour, shelf-life, freedom from toxic residues.

Use of ethrel/ripening chamber for ripening of mango
was demonstrated to reduce the use of calcium carbide, a
harmful and banned chemical.

Adoption of post harvest handling practices enhanced
mango pulp recovery from 49 to 54% in pulp industry.

Improved pre and post harvest practices fetched 10
to 30% higher price in guava and 40-90% higher prices in
mango in domestic market due to enhanced quality.

Ginger & Ginger Products

Nursery of ginger rhizomes in polythene bags: This
was an innovation to bring a change in present planting
practice. The general practice was to plant big ginger
rhizomes directly in the bed. But, in the new practice, 15-
20 g ginger rhizomes were planted in polythene bags in
the nursery in April. The seedlings were transferred to the
main field after 45 days.

By this method the following advantages were
observed. The seed rate was reduced from 17.29 to 12.35
q/ha,. i.e. a savings of ‘19760/ha with regard to seed
material. Each rhizome could get best possible quantity of
nutrients as each poly bag was filled up with pre-measured
mixture. The practical cultivation schedule could be
followed, as the rhizomes were planted during 2 week of
April. It was easier to take proper care of the seedlings in
the nursery till transplanting. Generally three flood
irrigations were required if planting was done directly in
the main field (in 2 week of April) till onset of monsoon.
These irrigations could be avoided in the field by the
nursery method causing a saving of ‘ 6175/ha.  Irrigating
the nursery was less expensive. About 4 to 12.35 tonnes
of mulching materials per acre were required for the entire
mother bed soon after planting of seeds in direct planting
method. This was avoided in nursery method thereby
saving an amount of ‘ 9880/ha. towards mulching
expenses.

By this method we can ensure vigorous, disease free,
uniform and healthy seedlings in the main field by
screening in the nursery itself which will help in
maintaining almost disease free environment in the main
field and better productivity (197.6 quintals/ha under
controlled condition). Land preparation cost was reduced
by this method, as the seedlings were transplanted after



48

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 2

NAIP ANNUAL REPORT 2011–12

onset of monsoon (which made the soil soft and friable
and it was much easier to prepare the beds).

Zero energy cool chamber method of storage: A study
was conducted on the efficacy of evaporatively cooled
storage structure for storage of seed ginger as compared
to the rustic practices. Four experimental storage
structures of 0.25m3 capacities were constructed. The
inner dimensions of the structure were 1 m x 0.5 m x 0.5
m.  The sidewalls were made of two layers of brick with
a gap of 10 cm in between. The total thickness of the wall
was 35 cm. The annular gap was filled with riverbed sand.
The floor of the structure was made of a single layer of
brick spread over 5 cm soil layer on the ground. Thus,
the floor of the structure was 12.5 cm above the ground
level. This was done to prevent moisture seepage through
walls and accumulation of water on the floor of the
structure. The top cover of the structure was made of a
bamboo mat. A thick hessian cloth was kept on the bamboo
mat covering only the top cover. During the studies, the
samples were kept inside the structure and then a thick
PE sheet was covered on the top before placing the bamboo
mat. A temporary shed was constructed over the
experimental structure so that there was no direct solar
radiation on the top surface. The site was selected so as
to allow sufficient natural draft of ambient air around the
structure. The storage experiments were conducted for 5
months (commodity was harvested in February and
storage was done up to June). The structure was
completely saturated before keeping the samples inside
the structure and then the side walls and top covers were
wetted four times daily throughout the storage period. The
commodity was kept in storage structure wrapped in plastic
net bags. Samples were kept in two conditions, one
untreated and the other treated with Bavistin. Untreated
and treated samples were kept in different structures.

viz. tumba (Citrullus colocynthis) seed cake, guar
(Cyamopsis tetragonaloba) korma, til (Sesamum indicum)
seed cake, wheat bran, maize grain, common salt and
mineral mixture. It contained 81.10% dry matter, 11.18%
crude protein, 3.37% ether extract, 27.85% crude fiber,
40.37% nitrogen free extract. Industrial partner of
consortium is processing and marketing the feed by brand
name “KAJARI PASHU AAHAR”. Another voluntary
partner – Amrit Agro Industries is processing the feed by
brand name “AMRIT PASHU AAHAR”.

The technique of preparation of coffee from P. juliflora
pods has been perfected. Organoleptic evaluation of
P. juliflora pod based coffee was done at nine point
hedonic scale and it was found that best combination is P.
juliflora coffee powder: Chicory powder: Conventional
coffee powder at a ratio of 70:10:20.

Multi-nutrient feed block: Multi-nutrient feed blocks
were prepared by replacing guar meal by P. juliflora seed
meal. Other contents of this block are tumba (Citrullus
colocynthis) seed cake, molasses, urea, common salt,
dolomite and vitamin-mineral mixture. This reduces the
cost of multi-nutrient feed block in one hand and added to
its nutritive value on the other.

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) was directly crushed/
ground in the hammer mill. Ground pods were compressed
for densification in the block making machine up to
pressure 160 kg/cm2 to make it as a block. The volume
reduction was found more than 80%, which is very helpful
for storage and transportation; and as well as enhancing
the shelf life.

Establishment of pod collection and field training
centre: Continuous motivation of primary stakeholders
through field trainings regarding collection and grading of
Prosopis pods resulted in establishment of pod collection
and field training centre by the sole efforts of villagers in
Lalpura village (Sanchore, Jalore).

Enhanced Productivity and Profitability of Patchouli

A.   Biotransformation

The microorganisms identified during (April-June,
2011) were tested under two different conditions:

a. Direct oil studies: The organisms were directly tested
with patchouli oil and the oil was re-extracted back
using solvents. The quality profile of the
biotransformed oil has been completed.

b. Incubation of micro-organism with herbage: The
organisms were sprayed on dry herbage and incubated

Nursery of ginger rhizomes in polythene bags

Income Augmentation & Employment generation /
Processing

Prosopis juliflora

Cheaper concentrate feed: A very simple process
technology was developed by utilizing P. juliflora pods
mixing with other ground feed ingredients available locally,
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for varying periods and the oil was distilled using
Clevenger’s apparatus. The quality profile of the
biotransformed oil has been done. The interaction of
few organisms has been positive and the quality of oil
obtained is better than control in the gas
chromatography profile.

A Milk Value Chain for Unorganized Sector

� Development of low-cost prototype milking machine:
Milking machine was provided under the scheme, one
to the adopted village, Perandur and two to the nearby
villages and one more to M/s Winner dairy and machine
milking is being practiced.

Pure culture of organism-A Biotransformed oil

2011. 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. NAFED BAZAR, Krishi Bhawan:
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.

Enrichment and popularization of potential Food grains
for neutraceutical benefits:

Mighty millets for management of Diabetes: The
human trial on 400 diabetic volunteers by KLES MRC,
Belgaum has proved the blood glucose reduction by 14-
18%, triglycerides and cholesterol reduction by 8-10%,
5% reduction in LDL-C and 2-3% increase in HDL-C by
feeding 80 g of mix and 5 g of spice mix per day. The
glycatedHb (HbA1C) indicated desirable level reach within
3 months of feeding trial. The general health was improved
as perceived by subjects and observation of doctors. The
diabetic mix was well received by diabetics when
commercialized. The product is cost effective (‘ 180/kg)
and affordable by diabetics. The All India Medical
Association members were empowered with the mighty
millets in management of diabetes mellitus. The millet
melas/exhibition were conducted in Bangalore, Mysore,
Dharwad, Haveri, Chikkodi, Davangere, Bijapur, Suttur,
Gadag and Shimoga for the benefit of consumers and
product popularization.

Sports food for physical endurance: The suitability
of sports food for growing children and athletes was tested
for physical endurance in human volunteers. The food
was tested at 50 g per serving per day as pre event and
carbohydrate load for 3 days. The efficacy in terms of
pre event meal was more prominent in increasing endurance
as tested on tread mill. On substituting the routine breakfast
meal (3-4 idlis) by sports food as pre event meal, the physical
endurance was improved significantly by 2-5% among the
basket ball players. The feeling of total well being and
energetic was perceived by volunteers. The product is at
affordable cost by the families. (‘180/kg).  Further, the
supplementary food was fed to children for the period of 90
days for physical fitness. The results revealed that the tests
for physical fitness were significantly improved among
experimental group compared to control subjects to the
extent of 26.86% with a range of 20.64-39.92.

Machine milking practice Curd stainer

� Developed yoghurt with microencapsulated probiotics,
bifidogenic milk powder, biodegradable packaging
materials and equipment, viz. curd strainer, curd
incubator.

Food Security & Income Augmentation /Agro processing

Creation of demand for millets through PCS-Value chain

Commercialization of Jowar Products on DSR’s Own
Eatrite Brand: Eatrite is a brand promoted by the
Directorate of Sorghum Research (DSR), in India. This
brand has been initiated under the National Agricultural
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:
Jowar Rich Multigrain Atta, Jowar Rawa, Jowar Pasta,
Jowar Vermicelli, Jowar Flakes & Jowar Roasted Flakes
(as breakfast cereal) and Jowar Biscuits/Cookies.

Jowar products with DSR’s Eatrite Brand was
launched in Krishi Bhawan, NAFED BAZAR in January
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Millet flakes: Two little millet flakes, viz. Ready-to-
Eat and Ready-to-Cook were standardized and
characterized in terms of nutritional, functional and sensory
attributes. Both flakes recorded high dietary fiber (24.10g
- 22.40%,) and iron (61.42 mg-32.23 mg %) but low in
fat (0.12g- 0.44%). Extended products such as chocolate
flakes from RTE had excellent consumer acceptability,
marketing potential besides good shelf life of more than 6
months. Ready-to-cook little millet flakes could be
remunerative enterprise with low inputs. Up scaling is
possible as venture in big investments too, with wide
applications suitable for traditional and novel recipes. Both
the flakes recorded good in vitro starch digestibility (74.0
to 92.2%), moderate in vitro protein digestibility (74.16-
76.68%) and fair iron dialysibility (0.14-0.18 mg/100 g).
The cost of production of RTE flakes is ‘140/kg and RTC
flakes are ‘ 50/kg inclusive of 20% profit margins.

Seabuckthorn (Hippophae L.)

Mass multiplication: 70,000 seabuckthorn plants
were prepared in nursery and supplied to the farmers.
During this year 335 plants of the selected land races have
been planted in the mother orchard at kukumseri and about
200 plants in the orchard at Tinu.

Potential and prospects of forage crop production
under seabuckthorn plantation: Nitrogen & phosphorus
produced superior green and dry forage yield as compared
to the control. Among grasses orchard grass and among
legumes red clover produced the highest green and dry
fodder yields in both the cuts. Five lakh seedlings of
improved fesque and orchard grasses to 50 selected
farmers of Lahaul valley were distributed. Quality analysis
of the improved temperate forages was done. Timely
seeding and proper care of the forages will produce 2-3
cuts in a year, hence minimizing the shortage of fodder in
the valley.

� Development, evaluation and promotion of
harvesting equipment for seabuckthorn: Fabricated
and modified promising manual harvesters, i.e. hook

branch shaker and wire clip type to increase capacity
and efficiency. The fruit harvesting capacity for
standardized tools is, shaker: 6.2 kg/h, wire clip type:
4.0 kg/h which are higher as compared to traditional
system of hitting with a stick (2.5 kg/h). Mechanic
harvester is under testing.

� Development of different animal feed products from
Seabuckthorn: From the different studies carried out
it was concluded that for increased weight gain, egg
production and egg quality the SBT cake can be added
up to 20 %  level in the ration of the poultry egg layers
and supplementation of probiotics along with SBT
cake increased the weight of the birds even at 30%
level. Higher body weight gain, better nutrients balance
and feed conversion efficiency can be achieved in
calves up to 50% addition of SBT cake in the calves
ration.

Fruit shaker of seabuckthorn Hand clip harvester

Processing unit Seabuckthron feed Seabuckthorn feed
trial on poultry

Commercial exploitation of underutilized fruits of tribal
zones of Rajasthan

Browning in custard apple pulp and also extraction
of pulp is a big problem. CIPHET developed the pulper
for extraction of pulp with retaining of chunks, which is
the prime need of ice cream industry. The pulper
automatically halves the fruit and separate the rind from
pulp and then extract chunks from seed. After pulping,
either or ascorbic acid can be added to the pulp and stored
air tight in plastic container or in food grade polythene
pouches. This pulp immediately stored at –20°C
temperature safely for one year. They also standardized
the technology for ice cream making, freeze dried powder,
and squash from this pulp. In 2011, Sugam Biofoods of
Udaipur adopted this technology at commercial scale.

Custard apple value chain is now developed. They
formed a 30 member farmers group under the name Van
Upajevam Uttapadan Sahakari Samiti and registered under
cooperative act. The group chooses one chairman among
them and other officials also. We gave them training on
harvesting, maturity indices, grading, packaging,
transportation, marketing etc. After grading and packaging
tribals sold their fruits to Gujarat at ‘8/kg. In the very
first year they sell 40 tonnes of fruits to industries in Deesa
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(Gujarat). Also on experimental basis sold the fruits to Big
Bazar at a rate of ‘20/ kg after artificial ripening at College.
Now we are giving them training on browning free pulp
extraction and preservation technology and also making
of processed products, so that this group will enter in the
processed products market also. The group also sells the
fruits to industry Sugam Biofoods, Udaipur (5 tonne fruits)
and industry extraxt the pulp by using NAIP technology
and marketed to various ice cream industries.

Custard apple pulper: The custard apple pulper
contains three mechanism viz. fruit cutting mechanism,
fruit scooping mechanism and pulping mechanism. Fruit
cutting and scooping mechanism are made with pneumatic
actuators and electronic controls. This invention is fully
automatic machine assisted with pneumatic power and
electronically controlled.

Fruit cutting mechanism: This part of machine cuts
the fruit into two halves which contains two opposite
rotating rollers with fruit holding cups. The fruit holding
cups are arranged in a way that the fruit is holded without
any damage and guided while cutting and falling time on
the guide plate provided below the cutting mechanism.
The guide plate will give support the knife at the same
time it also helps the two halves of fruit to fall downwardly
(cutting side facing down).

Fruit scooping mechanism: This part of machine
where scooping of pulp along with seed taking place and
it has three parts viz. peel holding sieve, pressing
mechanism and scooping mechanism.

Pulping mechanism: This part of machine contains
a special sieve and pulping shaft with beaters. The sieve is
made with special design to maintain the shape of the pulp
which is present with the seed. The speed of the pulping
beater and inclination of the pulping chamber is optimized.

Food Products from Small Millets of Bastar Region of
Chhattisgarh

The advanced/improved technology of millet
cultivation comprising of line sowing for crop
establishment for millets with the help of seed-cum-ferti
drill (tractor as well as bullock drawn) has been found to
be highly successful and well adopted by the farmers.
The drilling of seeds along with the fertilizer placement
with the help of drilling machine has been observed to be
a key factor for adoption of the technology.  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 (300-700%) 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 26-35% as there was
area expansion, higher production and increased volume
of work at all stage of agricultural operations like weeding,
harvesting, threshing, cleaning transportation and
marketing. Additionally, the awareness campaign of millet
consumption has also enhanced the demand of millet in
the niche market as well as wide spread markets. This
indirectly caused the price hike in the millets.

Line sowing techniques and line sown Finger millet

The processing and value addition  of millets has given
a new dimension to these ignored commodities in the region
and demand  for processed millet foods like multi-grain
flour, ragi malt, ragipapad, kodo rice is increasing day-
by-day.  The training programmes conducted on value
addition of millets to women groups (SHGs) and small
processors/entrepreneurs have created more employment
opportunities to the local entrepreneurs apart from helping
in women empowerment. This has attracted the attention
of various agencies like state and district authorities and
financial institutions namely NABARD. Work of
processing and value addition is done by 17 SHGs and 5
processors groups.

Commercialization of Maize Products

Evaluated Quality Protein Maize (QPM) hybrids and
other hybrids suitable for the project area, revalidated NPK
for QPM, refined NPK and spacing trials achieved,
conducted field trial on STCR approach for QPM Maize,
revalidated Flubendiamide chemical for endosulphon
(banned) as an alternate chemical to control maize stem
borer (Chilo partellus), tested and modified seed-cum-
fertilizer drill for maize which found to be advantageous
over the traditional methods, emerged a registered body
of Maize Growers Federation (MGF) in the project area
with member strength of 500 and nine functional women



52

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 2

NAIP ANNUAL REPORT 2011–12

SHG Entrepreneurship groups with membership strength
of 200 from nine villages, transferred Good Agricultural
Practices (GAPs) and distributed critical inputs to the MGF
through extension approaches, covering 1535 acres,
established a Common Facility Centre (CFC), at Malavalli
by installing equipments to prepare Maize Value Added
Products and for the first time introduced QPM hybrid
(HQPM-7) production in the farmers field and its
popularization for nutritional benefits.

Developed protocols for all the seven products and
standardized, Corn Curls and Cheese Balls are being
marketed in large scale. The other two products vermicelli
and papad are being prepared by making use of CFC by
SHG women in Malavalli Project area.

Three technologies
which have been
standardized under this
project, viz. Corn curls,
Cheese balls and Vermicelli
given to the University for
Commercialization.

Innovative QPM based broiler and layer feeds were
developed by which higher breast meat in broilers as well
as egg laying capacity in layers.

Maize Roti compared with that of other cereal is found
to reduce the sugar levels indicating beneficial for the
diabetic disorders. Similarly study in Upma is in progress.
The project aims to encash this for commercial purpose.

Wild Honey Bee

A honey processing facility was created for enhancing
the market value of wild honey at Yellapur. This facility is
also utilized for training tribals for processing their wild
honey and also for imparting hands on training on honey
processing. The capacity of processing units is 100 kg
per 8 hr. Depending on moisture content the plant has
enhanced capacity of 200 kg per 8 hr. Three VFC areas
are organically certified. Ten SHGs were formed that
included about 180 tribals who gather wild bee honey.
The tribals have been trained in sustainable honey harvest
and have been told about its importance in nature. For the
benefit of these tribals market link with ready cash down
purchase has been arranged through Kadamba Coop.
Marketing Society, Yellapur. More than 1500 kg honey
has been processed in this plant. About 5-10 tons of honey
is expected to be sold /processed at this center.

The honey has been analysed for about 40 pesticide
compounds and no residue has been found. The honey
samples were analysed for 18 mineral elements as well
and no heavy metals were detected. The cost of processing

charge is about ‘ 3/kg.

The facility is a land mark success in this small town
which never heard of honey processing despite producing
tons of honey from wild bees. This facility would
circumvent middle men role in honey marketing and save
tribals from great monitory loss permanently.

A first ever new technique of safe rock climbing was
evolved by judiciously combining modern methods with
traditional techniques for harvesting honey from rock cliffs.
This system ensures total safety to the lives of tribal honey
collectors while climbing rock cliffs. A nylon climbing
rope with high wear and tear resistance and elasticity and
two screw carabiners hooked to the climbing rope via
tape sling and seat harness ensured double safety to the
climber from accidental fall. One end of the nylon rope is
attached to the seat harness and the other is moored to a
support on the summit of the rock. A rope handler takes
or pays out the slack for providing safety to the climber.
The field efficiency of the climbing gadgets in affording
complete safety was tested in Sathyamangalam forest area
at Kalithimbam. Hands on training were imparted to the
tribal honey gatherers on the use of newly incorporated
safety gadgets.

At Yellapur, Karnataka, a unique method of climbing
tree is being followed to harvest honey. Training in day
time harvesting of wild bee is being imparted and safety
suite and jumbo smoker are being used for the sustainable
harvest. Honey chunk collected here was drained by gravity
over nylon filter cloth to obtain clean honey. Similarly, at
VSSU West Bengal sustainable honey harvest method and
clean honey collection method was followed by tribals
through trainings.

Composite Dairy Foods with Enhanced Health Attributes

Technological packages for value added health foods
using dairy by-products and pearl millet & barley
a. 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 three 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

Maize vermicelli cattle feed
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and it will provide newer opportunities to milk
processors for effective utilization of whey for human
consumption.

b. 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 commercially 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 pearl millet and Barley lassi.
The four isolates of Lactobacilli and 18 isolated of
dairy yeast i.e. Kluveromyces with probiotic attributes.
The millet & corse 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.

Popularization, Awareness programmes and transfer of
technology
a. 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 ‘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 ‘55000/- through sale of these products and
generated a profit of ‘1000/person monthly.

b. 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 2012. The
modality to sign an MoU is under progress.

Selected Aromatic Plants of NE India

Application of 8- 10 tonnes/ha farmyard manure as
basal dose and vermicompost 100 gm/plant as basal as
well as after each harvest is recommended. Application of
neem cake @ 100 g/ plant and neem oil @ 3% provides
satisfactory control from pest attack. Seedling dip with
Trichoderma and bordeaux application are prophylactic
measures against diseases.

Chemical components of citronella and lemon grass
planted under Sikkim climatic condition was identified.

Mass multiplication of selected fragrant orchids
(Zygopetelum intermedium and Coelo gynenitida) through
tissue culture was standarized and 1000 plants were
propogated.

Organic media, nutrients and plant protection for
Dendrobium chrysotoxumwere identified and adopted.
Treatment comprises of media- leaf mould, coconut husk
and brick pieces 1:1:1; inorganic nutrient- N

20
 P

10
 K

10
; plant

protection-Artimisia juice 1:50 were established for scented
orchid cultivation.

Milling Industry for Enhancing Nutritional Security

We have around ‘ 1.37 lakh rice mills and ten
thousand pulse mills industries in the country.  The total
current monetary value of all the rice and pulse milling
by-products are about ‘ 20,000 crores every year.
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Except for the rice bran, which is used for oil
extraction, all other byproducts are grossly underutilized
and sold at very low prices. After extracting the 18 to
21% oil, the deoiled bran is a valuable but underutilized
byproduct.  These are fed to animals and birds or rarely
used for food purposes by the economically weaker
sections of the area.  The total current values of these
byproducts are ‘ 2900 crores. If these byproducts are
used for producing valued-added nutritional and functional
foods then their total market value will be increased
manifold.  An approximate increase in value could be 3 to
5 times.  The total value will increase to ‘ 15,000 to 25,000
crores per year.  Currently, due to lack of contemporary
process technologies, available nutrition from these grain
milling byproducts is not fully captured. The following
products were developed using the by-products of the
milling industry.

The byproducts of rice mill-like rice bran was
obtained from the rice mills during polishing. This rice
bran was sieved through 52 BSS sieve to separate the rice
brokens and rice husk, if present. This rice bran is tested
for the oil content and stabilized by steaming it for 20 to
30 minutes. This rice bran used for the production of
braffins and rice bran cookies.

Braffins–Maida which is normally used for the
prepared of muffins was replaced by 50% of stabilized
rice bran. Sugar and shortening are creamed together with
addition of egg. Rice bran and maida were sieved together
with baking powder and essence was added. This mixture
is then baked, cooled and packed. Braffins can be sold to
distributors in 50 g (weight of single braffins) for an
operation scale of 10 tonnes/month sold at ‘ 2/unit against
market price of ‘ 5/unit.

Cookies – Similar to braffins, maida which is normally
used for production of cookies was be replaced by 15%
of the stabilized rice bran. Sugar and shortening are
creamed together. Rice bran and maida were sieved
together with baking powder and essence was added. This
mixture is then baked, cooled and packed. Cookies can be
sold to distributors in 6 cookies/pack, 10 packs/kg for an
operation scale of 10 tonnes/month sold at ‘ 5/unit against
market price of ‘ 10/unit.

NAIP Kure – Rice brokens flour and roasted Bengal
gram broken flour are milled and mixed together at the
ration of 8:2. Both the flour was mixed together and the
moisture of flour is adjusted. The conditioned flour was
extruded in single screw extruder. The extruded NAIP
kure was dried in tray drier for half an hour. It was
seasoned with masala powder with addition of little
oil and packed in aluminium foils cover. Extruded

product (RTE) can be sold to distributors in 33g N2

flushed in silver inner polypack for an operation scale of
30 tonnes/year sold at ‘ 5/unit against market price of ‘
10/unit.

Rice bran Pasta– Rice bran was used at the
percentage of 5, 10, 15 and 20 along with the brokens
rice flour for the development of Pasta by cold extrusion
technique. Binding agent was added to all the combination
at the level of 5%. The moisture was adjusted to 40% and
extruded. The extruded pasta was steamed for 8 minutes
and dried in tray drier at 65oC. Rice bran pasta can be sold
to distributors in 100g, 250g, 500g and 1 kg in polythene
or aluminium covers with tight sealing economics of the
product is in progress.

Productivity and Profitability of Pomegranate

� Research on the effect of spraying and soil application
of Pseudomonas spp. and Trichoderma spp. in demo
plots. The results are positive for controlling BBD and
other fungal diseases effectively.

� Demonstration of Package of Practices conducted in
farmer’s fields in Hiriyur and Chitradurga showed that
PP Module-2 is effective in controlling Bacterial blight
disease.

� It could be seen that plots pruned during September
2010, January, February & March 2011 have given
higher yields compared to the plots pruned during
October, November & December 2010. The pruning
during September is recommended as it escapes from
rains during flower initiation and fruit development
stage. However due to very few rainy days during
April, May, June and July, the plots pruned during
January-March resulted in less disease incidence and
good yields.

� Research studies in the demonstration plots show that
sanitation and water management is very important in
management of diseases in pomegranate.

� In an in vitro evaluation of bactericides/antibacterial
chemicals on the growth of X. axonopodispv. punicae,
Streptomycin was found to be highly inhibitory to the
growth of the pathogen from 50 ppm to 800 ppm
concentration followed by Streptocycline and Norflox.
Bactrim was found to be more effective at higher
concentration (200 ppm-800ppm).

� Development of wine from damaged pomegranate
fruits (Grade C) has been completed. Standardization
of technology is under progress. This is value-addition
to the unmarketable fruits resulting in 20-30%
additional income to the growers.
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� Completed the commissioning activity of Pomegranate
juice & concentrate processing unit and the plant is
ready for test crushing of fruits and preparation of
juice concentrate.

Castor and Its Industrial Products
Fifty one castor genotypes were analyzed for protein

content in castor cake which ranges from 19.93 ‘GP 495’
to 30.81% ‘GP 415’.Thirty seven genotypes analyzed for
ricin content in castor cake which ranged from 1.03 (GP
420) to 1.92% ‘GP 460’. After detoxification only trace
ricin content was found. Eighteen genotypes were analyzed
for cellulose and lignin content. The cellulose ranged from
39.4-45.7% and lignin between 14.1 and 19.2% with
lowest in ‘GCH 5’ & ‘GC 3’ and highest in ‘GCH 2’ &
‘GCH 7’, respectively. Developed the process of extraction
of the protein as isolate from both the castor deoiled cake
and castor deoiled cake –high proteins, and obtained more

than 97% extractability of the protein based on the total
protein present in both raw material. More than 60% of
protein as castor protein isolate (CPI) based on the total
protein in deoiled castor cake was isolated from the alkaline
extract. 100 liter protein extract was produced and used
the same for protein enrichment using Ultra filtration
membrane process at about 5 bar pressure. PVC pellets
compounded with DCP were prepared using developed
DCP under JAOL-NAIP project with PVC and other
constituents and the same is sent to ICT (formerly UDCT),
Matunga for preparation of transparent film and its
properties measurements. Synthesized esters like maleate
(Dicapryl maleate (DCM)), adipate (dicpryl adipate (DCA))
and benzoate [Capryl benzoate (CB)] based on the 2-octanol
using an organo- metallic catalyst prepared and found more
than 99% conversion of maleic anhydride, adipic acid and
benzoic acid, respectively.
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2.3: Research on Sustainable Rural Livelihood Security (SRLS) (Component 3)
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2.3: Research on Sustainable Rural Livelihood

Security (SRLS) (Component 3)

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
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.
The 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 as
identified by Planning Commission, Government of India.

General, ICAR and Dy Director General (Natural Resource
Management) visited for on site evaluation of sub-projects
at Mewat (CCS HAU, Hissar) and RAU, Samastipur. Dy
Director General (Animal Sciences) held two days meeting
for the evaluation of sub-project at CIRG, Mathura.
Corrective measures are being taken.

Another major effect that has been made during the
year was consideration of proposals for extension of sub-
projects. An expert Committee with Dr S.N. Puri, Vice
Chancellor, Central Agricultural University, Imphal as
Chairman was constituted by National Director, NAIP to
consider the proposals for extension of sub-projects under
component 3 and make suitable recommendations. One
of guiding principles while considering the proposals was
identification of selected high pay off interventions and
their horizontal expansion among the new farmers. In all
27 consortia sought extension of which the committee in
its meeting held on 10-11 March 2012 has recommended
23 sub-projects for extension. RPC in its meeting held on
29 March 2012 has approved the recommendations of
expert committee. In all 31000 new farmers are proposed
to be added during extension period with selected high
payoff 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 disadvantaged districts. Natural resource management,
improving breed of productivity of livestock, poultry and
aquaculture were intervened for higher income. Location
specific income generated activities were undertaken for
livelihood improvement. The present report is highlighting
the significant progress made during 2011-12 in following
sections:

� Selected livelihood options for disadvantaged regions
of India

� Selected livelihood models recommended by various
consortia

� Horizontal expansion of selected interventions
� Significant interventions
� Synergy with other organisations
� Marketing linkages
� Sustainability

Progress

The sub-projects continued to work in Integrated
Farming System mode. The results obtained during
previous years were analyzed for livelihood enhancement
and steps for improvement are being taken up. During
this period effort has also been on evaluation of consortia
performing unsatisfactorily. National Director held several
rounds of meeting with consortia under non satisfactory
(NS) or moderately satisfactory (MS) categories. Director
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Selected livelihood options for disadvantaged regions of
India

During previous years of trials, some of the major
interventions resulting into high impact in the respective
areas were identified and documented in ICAR-NAIP
publication ‘Selected livelihood options for disadvantaged
regions of India’ compiled by Dr A.P. Srivastava and
Dr Bangali Baboo which are given below:

1. Rice – fish – poultry farming system - a success
story from Tamil Nadu

2. Integrated rice – fish – vegetable  system for
enhanced livelihood in selected backward districts
of Assam

3. Integrated fish – vegetable – poultry/pig system
3.1 Enhanced livelihood through pig-fish-vegetable

system in Assam
3.2 Enhanced livelihood through fish-livestock- horti

system  in Dhalai
3.3 Fish – duck – pig based farming system in South

Garo Hills, Meghalaya
3.4 Fish – duck – pig based farming system in Dhemaji,

Assam
3.5 Integrated poultry- fish – vegetable farming system
4. Improvement of livelihood through integration of fish

with makhana (Euryale ferox Salisb.) & Water
Chestnut (Trapa bispinosa Natans.) in flood prone
ecosystem of Darbhanga (Bihar)

5. Utilization of upland fallows for cultivation of maize
for increased income, food and nutritional security
in Bastar region

6. Income enhancement through intercropping in maize
- Jhabua

7. SRI and ICM method of paddy cultivation-a great
success in Dhalai, Tripura and South Garo Hills,
Meghalya

8. Redgram transplanting – success story from Bidar,
Karnataka

9. Rice cultivation: A Community Enterprise in a Remote
Tribal Village of Dhule

10. Value chain on linseed for enhanced income and
nutritional security

11. Multi- tier horticulture under homestead based
production situations

12. Utilization of drying beds of water tanks for growing
watermelon in summer

13. Zero tillage in wheat cultivation: a success story from
Dakshin Dinajpur

14. Zero tillage in rapeseed mustard (M-27) - A resource

Conservation Technology with least monetary inputs
at Tamenglong

15. Mushroom Production- a source of livelihood
15.1 Introduction of mushroom cultivation at Balaram

Village, Dhalai
15.2 Mushroom Production- a source of livelihood 1. A

case study from Samastipur
15.3 Production of Paddy straw mushroom and Oyster

mushroom – A success story from Orissa
15.4 Mushroom Production in village Mudiyani of District

Champawat
16. Tuber crops – a source of enhanced livelihood
16.1 Introduction of HYV and adoption of improved

production technology of potato- a success story
from Tamenlong, Manipur

16.2 Tuber crops: A boon to Nuagaon (Dhekanal, Orissa)
with barren lands

17. Livelihood generation for marginal and small farmers
through integrated interventions of vegetable at Tera
village of Raebareli

18. INM and IPDM in the Onion crop- a success in
Chitradurga district

19. Conversion of a non vegetable producing area into
hub of vegetable production and assuring reasonable
livelihood and nutritional security

20. Dahod tribal farmers becomes seed producers-A
success story

21. Pig rearing as a source of livelihood
21.1 A study from Dumka and Jamtara, Jharkhand
21.2 Research group helps pig business become bigger

business in Northeastern India
22. Sustainable livelihood through Kadaknath production

in Jhabua, Madhya Pradesh
23. Goat development – Goat Bank approach
24. Mass infertility control, boost in milk production and

establishment of small rural dairy chain in Barabanki
district of U.P.

25. Recharging  open wells
26. Increasing water storage capacity and improving soil

fertility – desilting of minor irrigation tanks
27. Enhanced income through Vermicomposting – a

success story of Ashok Mondal, Vill. Pulintola from
District Malda (WB)

28. Improved productivity of shifting/jhum cultivation
lands

29. Community biogas for sustainable Rural Energy cum
Organic Manure Production

30. m-Krishi’ Fisheries Advisory Service (Potential



59

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 3

NAIP ANNUAL REPORT 2011–12

Fishing Zone ( PFZ) )
31. Tasar Sericulture : A sustainable option for livelihood
32. Income generation through rope making machine
33. Light traps - A small Innovation for Livelihood

Improvement
34. Livelihood Security through Lac Cultivation
34.1 Lac Cultivation in Betul district, Madhya Pradesh
34.2 Lac Cultivation in Jamtara district of Jharkhand
35. Pickle making of Jackfruit and other under- utilized

NTFPs- a source of livelihood
36. Livelihood improvement through collection, primary

processing and marketing of tamarind
37. Dungaria Agro Producer Company Limited, Mewada

Facilitating Innovative Livelihood Solutions to Cotton
Seed Producers through an Integrated Farming
Mechanism

38. JKAPCL in Wheat Seed Production with RSSC Ltd.
- A way forward towards contract farming

39 Vegetable and Fruit Council, Keralam (VFPCK) Model

Selected livelihood models recommended by various
consortia

Based on the results of various interventions, some
of the recommended IFS models are discussed herewith:

Holistic Approach for improving Livelihood Security
through Livestock based Farming System in Barabanki
and Raebareli districts of Uttar Pradesh

Specialized Integrated Farming System (SIFS) Model

SIFS is specialized integrated farming system model
to make agriculture as most rewarding and stable base of
rural livelihood security as given in Table 2.8 and 2.9.
Practice of integrated farming system in which, each
component is interdependent but perform to its optimum
level and one or more components can be raised to the
level where it serves the level of self employment venture.

In this scenario, a series of low input-high producing
technologies were developed and integrated. Based on it,
realistic models for landless, marginal and small holders
were developed. In the model for landless, average monthly
income net income is coming around ‘10000/- whereas
one acre model is providing around ‘ 20000/- net monthly
income. In our survey on expenditure pattern and pre-
existing agricultural operations, none of the activity was
able to give net monthly income of ‘ 6000/- whereas
approximately ‘ 8000/month was needs. In the present
model even landless are getting around ‘10000/- per month.

Table 2.8: Model for small landholders (1 acre)

Component Area Input Estimated Net
(m2) cost (‘) production Profit /

cost (‘) year (‘)

Banana-poultry 1000 3600 70000 60000
(300 seeding )

Poultry 50 8000 100000 90000
(semi-range)
(200x4 cycle)

Fodder (CO-3) 2000 500 — —

Gladiolus-veg. 500 12000 55000 40000

Dairy (6-8 adult) 400 SIS mode 200000 150000

Azolla 50 — — -

Table 2.9: SIFS model for medium and large farmers for self
employment (1 ha)

Component Area Input Estimated Net
(m2) cost (‘) production Profit /

cost (‘) year (‘)

Banana-poultry 1500 5500 8500 70000
(460 plants)

Poultry 50 8000 100000
90000
(semi-range)
(200x4 cycle)

Guava – poultry 500 2400 15000 12000
(60 Plants)

Goats (30 nos.) 100 90000 60000 60000

Fodder (CO-3) 6500 — — —

Gladiolus – Veg. 500 12000 55000 40000

Dairy (20 adults) 600 300000 700000 75,00,000
+ SIS mode

Azolla 200 — — —
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Crop interventions are integrated with goat/pig – poultry
to supplement the income for a sustainable livelihood. The
proposed model for an average farmer having 0.57 ha of
land is given in Table 2.10. With this model a farmer can
get an income of ‘ 30000/- against an earlier income of
‘ 14000 annum. The model is based on minimum risk
maximum gain.

Model 2: Vegetable + Livestock

The intervention on vegetable in the area is also a
great success. The project has successfully demonstrated
vegetable as viable and upscalable intervention for both
landless and marginal farmers. In the project the vegetable
intervention is done with 1229 farmers on 201.4 ha of
land. The combination of livestock and vegetable
intervention ensured good economic return for the landless
farmer. The economic impact of this model are described
in the Table 2.11:

Impact: The farmers
whose one time meal was
costing ‘ 205-300 are
now having cash, assured
livelihood and asset worth
lakhs of rupees. Their
glowing faces and
obligation to ICAR/NAIP
itself tells its own story.

Sustainable Farming System to Enhance and Ensure
Livelihood Security of Poor in Purulia, Bankura and
West Midnapore Districts of West Bengal

Model 1: Rice–groundnut-livestock: model for small
farmers

Model 2: Livestock–vegetables model for landless
community

From the baseline data of Purulia, Bankura and West
Midnapore districts of West Bengal it is evident that
majority of the farmers (65%) belong to the marginal
category and significant portion (24%) are landless.
Average land holding for marginal farmer is 0.57 ha and
for land less (home and homestead) it is 0.03 ha. The
project has successfully developed the upscalable model
with the key interventions having good impact across the
clusters with sizable number of farmers for both levels
(marginal farmers and landless).

Model-1: Rice–Groundnut–Livestock model

The model includes System of Rice Intensification
(SRI) and improved practices in Aman paddy to increase
the productivity of paddy crop. Secondly, introducing
groundnut in kharif season has been widely accepted by
the farmers and generated good return at the farmers’
level. The improved package of practices in rabi groundnut
has increased the production from 2 to 3 tonnes/ha. Success
story from Lodhasuli reveals that groundnut is becoming
a viable second crop for the small and marginal farmers.

Table 2.10: Model for 0.57 ha land

Intervention Land, ha Net Income (‘)
 / year

SRI (kharif) 0.26 3000

Improved practices in Aman 0.13 1000

Kharif groundnut 0.13 1500

Vegetable ( 2 seasons) 0.05 6000

Groundnut (rabi) 0.26 4000

Mustard & Sesame 0.26 2500

Goat+banraj or pig+banraj 1 family 12000

  Total 30000

Table 2.11: Economic impact of vegetable+livestock model

Intervention Unit Net income
(‘)/year

Vegetable: Bhindi/Bitter guard 0.33 ha 5568

Goat+banraj or pig+banraj 1 family 12000

Total 17568

Integrated Redgram and Bengalgram –
Vermicomposting–Azolla– and Poultry Farming System
for Bidar district

The integration of redgram ‘BSMR-736’ and
Bengalgram ‘JG-11’ crop with vermicomposting, azolla
cultivation and poultry resulted in higher productivity than
the adoption of conventional redgram crop alone. Among
the various components intervened, production of worms
for vermicompost has recorded highest B:C ratio (1:24),
followed by increase in milk yield due to feeding of Azolla
(1:14). This was followed by backyard poultry (Giriraja
Chicks) (1:13.3), redgram (1:5.57), vermicompost
production (1:4.57) and bengalgram showed the lowest
B:C ratio.

Impact of integrated Farming System

Before After
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Integrated Farming System with maintaining backyard
poultry, production of vermicompost, Azolla cultivation
along with improved crop variety was productive and
profitable. This has generated an average income of
‘ 1,53,200/household/year for 240 households.

Developing Sustainable Farming System Models for
Prioritized Micro-Water Sheds In Rainfed Areas of
Jharkhand (BAU, Ranchi)

Four different models are recommended for Dumka
and Jamtara districts of Jharkhand. The income from these
models is given in the Table 2.12:

Horizontal spread: The breed up gradation by crossing
local female pig with improved male Hampshire has been
accepted by all the non-beneficiary farmers in the vicinity
and has started taking the service of the male boars
provided from the project. Thus, there is very fast spread
of technology production for improved piglet production
in all the three districts. The horizontal spread has been
estimated at 30% (24 farm families) in Kokrajhar and 20%
(17 farm families) in Lakhimpur district and 12% (10 farm
families) in Karbi Anglong district. An employment
generation of 6,7200 man days was achieved each year
by adoption of the IFS module. An average B:C ratio of
3.5:1 was recorded from this module.

Integrated Rice–fish–vegetable IFS module: The
model includes introduction of fish in rice fields and taking
vegetable crops after rice harvest utilizing the residual
moisture and enriched soil due to fish activity. 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. From this intervention,
an additional 54,600 man days was generated.
Net economic benefit per hectare of ‘ 1, 29,645.69
have resulted from the output of this intervention. The
B:C ratio of 2.76:1 under integrated farming in one year
also indicates the efficiency of the technology.  Further
detail of this model is included in NAIP publication
‘Selected livelihood options for disadvantaged regions of
India’.

Horizontal spread: From second year (2010-11)
onwards, non-beneficiary farm families also showed
interest in this module after seeing the success of the farm
families adopted in the first year. About 15% (30 farm
families), 12% (24 farm families) and 6% (12 farm families)
have adopted the module on their own in Lakhimpur and
Kokrajhar and Karbi Anglong districts, respectively and
proved success.

Farming systems for livelihood security of small and
marginal farmers in disadvantaged districts of Tamil
Nadu

Rice–fish–poultry farming system for wetland
clusters: Paddy is a major crop of three backward districts
of Tamil Nadu, namely Villupuram, Cuddalore and
Nagapattinam. The baseline survey of the wetland clusters
of these districts indicated that the gross household income
is ‘ 31,822/- per ha per year. To enhance income of these
farmers Integrated Rice–fish-poultry farming system has
been successfully demonstrated on 430 farm holdings in
12 villages of these districts. The results indicated that

It has been concluded from these models that the
farming system adopted by the farmers do not depend
only on the land available to the farmers but on the number
of working members in the family and  their attitude.

Horizontal expansion of selected interventions

Livelihood Promotion through Integrated Farming
System in Assam

Integrated Pig–Fish–Vegetable IFS module: The pig
(Hampshire) was introduced as for crossing with local
female pig as an integral component of the pig-fish-
vegetable farming system. The pig sty was constructed
on the bank of the homestead pond maintained for the
fish component. With this technical intervention, fertilized
pond water enriched with blue-green algae was used for
irrigating vegetable crops. Farmers were able to produce
2.65 tonnes/ha/year of okra during kharif and cabbage in
the rabi season with average productivity 2.22 tonnes/ha/
year. In addition they got 3.6 tonnes/ha fish from pond.
Further detail of this model is included in NAIP publication
‘Selected livelihood options for disadvantaged regions of
India’.

Module Category Additional
income (‘)

Poultry + piggery + Landless farmers 17579/-
goatry (<0.01 ha)

Poultry + agriculture Marginal farmers 19668/-
(kharif) + Goatry (0.01-1.0 ha)

Poultry + agriculture + Small farmers 24155/-
horticulture + Lac +  (1.0-2.0 ha)
Aquaculture +
Goatry farming

Poultry + Agriculture + Semi-medium 39565/-
Horticulture + Lac + farmers (2.0-4.0)
Goatry + Aquaculture +
Piggery  + Duck

Table 2.12: Income generation through different modules
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annual increase in net return per household varied from
‘ 14,350/- to ‘ 24,800/- per unit of 200 m2 for two and
three crops annually taken respectively.  Further detail of
this model is included in NAIP publication ‘Selected
livelihood options for disadvantaged regions of India’.

Horizontal spread: For expansion of the technology,
an interaction workshop between farmers and bank officials
was organized. The workshop was attended by senior
officials of National Bank for Agriculture and Rural
Development (NABARD), Indian Bank and Indian Overseas
Bank. The meeting facilitated in sanctioning of loan to
farmers either to initiate this intervention or add to the
area under rice – fish – poultry system.

Livelihood Security through cultivation of vegetables and
spices in Dhar (Madhya Pradesh)

Horizontal spread: Demonstrations on use of HYVs/
Hybrids, nursery and crop management in Dhar (Madhya
Pradesh) were conducted. In all 367 farmers with an area
of 73 ha were covered. The results indicated an increase
in area from 73 ha to 316 ha with an average annual income
of ‘ 21000-57000 from 0.2 ha area.

Livestock population growth: Due to improved
breeding programme number of livestock population has
shown a distinct growth in Maharashtra as given in the
Table 2.13.

Similarly, UAS Raichur has also reported that 2068
A.I. were performed and a total 786 crossbred and 187
progenies are visible in the project area. The economics
of this intervention is as follows:

The economics of goat intervention is reported as
follows:

Sl.No Particulars 2010-11 2011-12

1. Average number of progenies 15 22

2. Average income (R)/household 52500 63000

Status of livestock population ( BAIF)

Improved calves born 2696 (no.)
crossbred cattle rearing

Increase in workdays for 40 days/ annum/ cattle

Asset creation: 811 crossbred ‘2.43 crore
heifers @ ‘30,000/-

Daily milk marketing through BMCs 3600 liters

Total graded goat kids born:1863, ‘7200/-
Average annual income of family

Table 2.13: Status of livestock population

Similarly, MPUAT, Udaipur has reported that Sirohi
breeds are visible everywhere in the area.

Significant interventions
Geographical Indication Registration: Geographical

Indication Registration for the Wayanadan scented rice
varieties - Jeerakasala and ‘Gandhakasala’ was completed
in association with Wayanad Nellulpadaka Sahakarana
Sangham.

Sri Krishna Prasad, MLA handed over the certificate
to Wayanad Nellulpadaka Sahakarana Sangham on 22
November 2010. It has resulted in increase in demand
and price with two fold price hike.
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Organic farming certification program (KAU RS,
Wayanad)

� Organic Farming Certification program was
implemented with 709 farmers/ beneficiaries under this
sub-project. It started processing and marketing of
organic products. The farmers are practicing organic
farming in 408 ha; 36 villages are converting to organic
farming; resulting in production of 30 tonnes
vermi-compost, 100 litre vermi wash and 30 tonnes
fortified compost per year.  The activities resulted in
collection of 30 tonnes of organic ginger and 3.7 tonnes
of organic turmeric; these were processed and
exported and provided 20- 33% premium price to
farmers.

� Collected and exported 38 tonnes of coffee from
farmers and provided 30% premium price to farmers.

� Collected and exported 20 tonnes of jackfruit from
farmers.

Desilting of minor irrigation tanks for increasing storage
and improving soil fertility (CRIDA, Hyderabad)

Seven tanks were desilted in B.Y. Gudi cluster of
Kadapa district. A total of 202 farmers participated in this
programme by contributing to lifting of the tank silt and
applying the same to their fields. A total 18800 tonnes
(approximately) of silt material dug out from the 7 tanks
was transported in 9374 tractor loads to the farmers fields.
Many of the farmers used the silt to level their undulated
fields while some of them have added almost one foot of
additional soil in their fields. They are expecting good
harvest for the next 3 consecutive years.

Application of tank silt is an age-old practice and is
not practiced regularly in the recent times. This has resulted
in reduced water-holding capacity of the tanks. This has
also broken the chain of bringing back the eroded soil to
the cultivated fields. The innovation was in terms of the
process adopted for organizing the farmers for improving
resource use efficiency at the village level.

Desilting was organized tank-wise with sufficient
advance information to the farmers of the villages served
by the respective tanks. Farmers were advised to arrange
to lift the silt by making their own transport arrangements.

Poly tunnel technology for raising summer

Pre and Post scenario of de-silted tank

Replacement of Lantana with bamboo

Lantana is a perennial weed in Kandi area. It reduced
the cultivable land significantly. Under NAIP sub-project,
bamboo plants were provided to Smt. Bachni Devi w/o
Sh. Tilak Raj of village Alera (Talwara) @ ‘ 3 per plant in
2009. Around three acres of land infested with Lantana
was cleared and 500 bamboo saplings were planted.  These
plants got matured in two years and achieved a height of
35-40 feet. First income started this year (2011). Mature
bamboo plants in good condition were sold @ ‘ 25 per
plant. This yielded a total amount of ‘15,000/- from 3
acre plot of bamboos.

Bamboo leaves were used as animal feed during winter
from October to March. The average yield was 1-2 kg/
bamboo/month. Income will get increased 2-3 times every
alternate year as new saplings (usually three in number)
will mature into adult bamboos after two years. In the
village Alera alone, five beneficiary families have planted
bamboo in 8.1 ha. of land.

Understand the nature and go with proper technology –
A success story of Sokham Gaon

Shokham Gaon is situated in Bordoloni Block of
Dhemaji District under the cluster of low lying area. The
village is affected by 3-4 recurring flood every year. Winter
paddy could not be grown there due to the flood. Local
deep water paddy is
only the option for
the farmers of this
village. In the year
2010-2011, 11
beneficiaries were
selected for
cultivation of
summer rice. To
escape flood,
farmers have to
raise seedlings in the last part of November. But due to
severe cold in December and January, the growth of the
seedlings would be stunted. To overcome this problem
poly tunnel technology was introduced to raise the
seedlings. The temperature inside the poly tunnel was 5°C
more than the ambient temperature. Excellent germination
percentage and very good growth of seedlings were
observed inside the poly tunnel. Transplanting of rice
seedlings was done in the last part of December 2010.
From NAIP project, all the inputs were supplied and as a
result beneficiaries harvested rice with average yield 54 q/
ha before flood. On the other hand, their local deep water
paddy was completely damaged due to the devastated flood



64

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 3

NAIP ANNUAL REPORT 2011–12

in June and August 2011 with huge amount of sand
deposition.

Natural hatching of Kadaknath eggs

In Jhabua district the
Kadaknath rearing has
been found an important
way to tribals for securing
their livelihood security.
Due to limited availability of
chicks they are not getting
sufficient productivity of
chicks from hatchery.
Keeping this in mind an effort has been made to hatch the
Kadaknath eggs in natural way using desi bird. Kadaknath
bird does not sit on eggs for natural hatching. Therefore,
the eggs of Kadaknath were mixed with the desi eggs and
desi bird was allowed to sit on it. By adopting this method
Kadaknath chicks hatched. After getting success 34
beneficiaries were involved on such type of activity and
872 Kadaknath chicks were hatched by natural hatching
process.

Impact of mechanisation

� OUAT, Bhubaneshwar has reported an increase in
productivity due to introduction of improved practice
(variety, fertilizer and plant protection) with
mechanization. The equipment were power tiller,
thresher, reaper and sprayer. The results were as
follows:
Paddy-28.7%, groundnut-70.8% and vegetable-65.7%.

� Increase in area due to mechanization-62%.
� Increase in cropping intensity due to mechanization

was 165 from 112%.

Mitigating water logging through bio-drainage with
sugarcane

In Mewat, 2500 ha area is water-logged. Sugarcane
intervention (125 ha) with higher ET rate, avoids water
stagnation in root zone, and its trash mulch on soil
surface prevents accumulation of salt due to checked
evaporation.

Innovative way of raising vegetable nursery under saline
water situation

Good quality water is transported & ponded by water
tankers for nursery raising. Sarkanda as mulch till
germination, and used cloth later on, are used to check
costly water loss.

Synergy with other organizations
Synergy with ongoing programmes has been one of

the innovative features of Component 3.  The sub-projects
have achieved tremendous success in creating convergence
with other organisations. Various consortia reported
significant contribution by different organizations helping
in livelihood improvement Table 2.14.

Marketing linkages

An end to end approach is important for the improved
livelihood.  Technological benefits without proper market
support do not bring the desired improvement in livelihood
of the target group. In order to help beneficiaries getting
maximum income of their produce, several steps were
initiated by various consortia to link the produce to the
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Table 2.14: Status of selected proponents on development of Financial Synergy as on 31 March 2012 of the target farmers

S. Lead centre Amount Activities Funding agency
No. (‘ lakh)

1. UBKV, Pundibari, 19.81 Organizing front line demonstrations on INM; FPIP, ATMA, NFSM & ISOPOM,
Cooch Behar construction of handloom shed for setting up of KVK & GOWB-BCKV for

improved looms; production of certified variety of  farmer’s training
Khandagiri rice seed; cockerel exchange-based
indigenous breed improvement program and capacity
building vis-à-vis capability up-gradation through
training and exposure visit.

2. UAS, Raichur 93.68 Supply of high yielding seed & crop varieties; subsidy Krishi Vigyan Kendra,Bidar;
in procurement of mini dal mill, vermicelli machines, Department of Agriculture;
chilly pounding machines, threshers, and flour mills Department of Minor
(24 nos. each) and establishment of 179 vermicompost Irrigation;  Animal Husbandry
units; organization of animal health camps, livestock and Veterinary services,
shows and training; animal health camps for Special Bidar;  IAH & VB Bangalore;
Component Program (SCP) & Special Economic Program KMF, Gulbarga; UII Bidar and
(SEP); vaccines against FMD, HS, BQ, PPR; crossbred banks
cows and settlement of claims against insurance of goats.

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

4. RVSKVV, Gwalior 130.295 Horticulture plantations (Mango+Sapota); 67 well NABARD-Jhabua; Zilla
constructions under Kapil Dhara Scheme (NREGS);  Panchayat, Jhabua & Dhar;
69  SWC & WRD, CCT etc; 12 bio gas; installation of Agriculture Department,
12 hand pumps for drinking purpose; 5 small lift irrigation; Jhabua; Public Health
737 animal health & vaccination camps; micro irrigation; Engineering, Jhabua & Dhar;
tube well and soil health card . SRTT- Project; Veterinary

Department & IFFCO

5. UAS, GKVK, 1530.00 Micro agricultural enterprises; formation of 25 Joint NABARD & MYRADA (NGO);
Bangalore Liability Groups (JLG); IGA activity; development of NABARD; Salasamvardhana;

8 kitchen gardens; soil and water conservation; RUDSETI & NISARGA;
solar lamp preparation;  horticultural programs; SELCO; State Deptt. of
SHG bank linkage; weather based crop insurance; Agriculture & State Deptt of
drip irrigation; ornamental fishery activity; mobilization Horticulture
for renovation of water bodies, land development,
rural connectivity, toilet construction, campaign-ZP
and agri. allied activities

6. BCKV, West Bengal 150.50 Water conservation structure through Hapa; development DRDC; Dept. of Agri.
of business model of refrigerated van in different Marketing-Govt. of West
production situations of West Bengal; establishment & Bengal & NABARD
strengthening of producers organization; providing
market intelligence to SHG driven livelihood activities;
scaling up NAIP interventions & establishing market
outlets.

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

8. BAIF, Pune 278.66 WRD; Watershed Development; SHG capacity building; NABARD;  State Bank of India;
farmers’ clubs; drinking water scheme; land leveling; Agri. Dept-GoM.; Z.P.;
seed, farm pond, well, sprinkler set, engine etc.; 300 acres Irrigation Dept.;  ITDP,
horticulture plantation; 115 ha catchment treatment; Nandurbar;  Central Bank;
soil & water conservation scheme; tractor; Infosys foundation &
Tasar cultivation and plan for two villages benefitting  General Mills.
2594 farmers.

9. SDAU, 0.30 Loan to 6 members of village Mandaliya. State Bank of India.
SardarKrushinagar
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S. Lead centre Amount Activities Funding agency
No. (‘ lakh)

10. Agricultural Finance 20.22 Training to all PRI functionaries; shed for handicrafts. Panchayat Samities, Mukhiya
Corporation Ltd., & Up-Mukhiya of all Village
Godda Panchayats; ESAF, Dumka &

Dist. Authorities, Godda.

11. Gramin Vikas 725.00 Integrated Watershed Management Program (IWMP) for Deputy Development
Trust, Ranchi Litipara block, Pakur (5 years duration); Backward Region Commissioner, Pakur &

Grant Fund (BRGF) for District Planning & Annual Planning. District Planning Officer,
Sahibganj.

12. CRIDA, Hyderabad 340.40 Farm ponds; supply of Eucalyptus, Pongamia & Seethaphal NREGS, RDT, NHM, DWMA,
saplings: Artificial Insemination, fodder production; animal NPDCL & ITDA, JP Morghan /
health camps; NRM; livestock rearing; KisanMela; Nursery Planet Water Foundation,
establishment; jungle clearance; vaccination; vermi CLDP, NABARD-WDF
hatchery; pheromone traps; power connection 3-phase; watershed programme
biogas plants; micro irrigation for vegetable & horticulture
crops; repair of mini percolation tanks etc.

Total 3472.22

market for maximum return, avoiding the role of middle
men, capacity building of beneficiaries in marketing system
etc. Some of the steps taken various consortia are
highlighted in this section.

Marketing of farm produce (KAU RS, Wayanad)

Vegetable and Fruit Promotion Council Keralam
(VFPCK) under NAIP sub-project started and continued
15 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 on retail outlet at Vellamunda
Panchayath for supplying fruits and vegetables to the public
at fair price. By the interventions of collection centers,
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- conducted group meetings for
farmers, and  provided transportation facilities for
procuring the excess agricultural produce to the collection
points.

The major activities of VFPCK included:

Trading of 1273.01 tonnes agricultural produces with
   a value of ‘ 19299275/-

Trading of 75 tonnes jack fruit with average rate ‘5/kg

Trading of 268.72 tonnes of agricultural produce
valued ‘ 4094374/- (2011 – 12)

Agricultural Producer Companies (MPUAT, Udaipur)

MPUAT, Udaipur has reported formation of 126
FBG’s and three Producers Company’s in Banswara and

Dungarpur districts of Rajasthan.  These will be self
dependent in next two years. The salient features of these
companies are as follows:

� Jhambukhand Kisan Agro Producer Company Ltd.,
Banswara

� Vijwa Agro Producer Company Ltd., Bichhiwara,
Dungarpur

� Dungaria Agro Producer Company Ltd., Faloj,
Dungarpur

Farmers Associated - 1906

Registered under Company Act 1956

Corpus Fund – ‘15.10 lakh

Total Turn Over – ‘108.47 lakh

For organic turmeric cultivation an MoU with ITC
has been signed with 124 farmers associated with an area
of 13 ha and 800 q of production.

Agricultural Producer Companies (BCKV, West Bengal)

BCKV, West Bengal has reported formation of two
Producers Company’s namely;

i. Aranyak Producer Company
ii. Grameen Agro Producer Company

Sales details since February 2011

Total Sale: ‘ 14.0 lakhs

Product: Groundnut, rice, pulses, mustard, sesame,
cashewnut, cashew apple syrup, lemon, saal leaf plate, egg.

Plan for business expansion

� Processing of pulses, oilseed, spices
� Brand promotion
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Marketing through KAVIL (A joint venture between state,
Government of Kerala and Private Sector)

UAS Bangluru has initiated ornamental fisheries as
source of livelihood in Chitradurga district through women
SHGs formed for the purpose. Looking at the success,
KAVIL has tied up
with these groups
for buy back of the
whole produce.

Bayer Material
Science Limited
has set up a Mini
cold room for
storage of
v e g e t a b l e s
produced under the
s u b - p r o j e c t
(SDUAT, Gujarat)
in Banasantha
district.

Sustainability of Post Project Activities

A major emphasis of the Component 3 was on
developing a mechanism of sustaining project activities
beyond the project activities. 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:
� Development of sustainability fund
� Development of inclusive community based

organizations
� Linkages with banks, insurance companies and other

organizations
� Marketing linkages
� Need-based capacity building and creation of service

providers
� Building the chain, revolving fund approach
� Formation of village level commodity banks

A sum of ‘ 5.858 crore has been generated by 36
consortia under Sustainability fund as on 31 March 2012.
(Annexure 1).
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2.4 Global Environment Facility Grant (SLEM CPP)
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2.4: Global Environment Facility Grant (SLEM CPP)

The overall objective of sustainable rural livelihood
security through innovation in land and ecosystem
management is strengthening institutional and community
capacity on sustainable land and ecosystem approaches
and techniques for restoring and sustaining the natural
resource base including its biodiversity while taking account
of climate variability and change.  Accordingly, under this
programme three areas were identified for Global
Environment Facility (GEF) grant within the overall
umbrella of Component 3 (Research on sustainable
livelihood security) of National Agricultural Innovation
Project. These areas were biodiversity conservation, land
degradation and adaptation to climate change. The project
details are as follows:
� Grant 7.34 million US$
� Concept approval date November 2007
� CEO endorsement date 26 August 2009
� Date of  implementation 12 November 2009
� Date  of termination 31 August 2013

Accordingly, the following three sub-projects were
formulated as per NAIP procedures and finally approved
by GEF:

1. Strategies for sustainable management of degraded
coastal land and water for enhancing livelihood
security of the farming communities (Lead centre:
Central Soil Salinity Research Institute, Regional
Research Station, Canning town, West Bengal).

2. Harmonizing biodiversity conservation and agricultural
intensification through integration of plant, animal and
fish genetic resources for livelihood security in fragile
ecosystems (Lead centre: National Bureau of Plant
Genetic Resources, New Delhi).

3. Strategies to enhance adaptive capacity to climate
change in vulnerable regions (Lead centre: Indian
Agricultural Research Institute, New Delhi).

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: ‘ 1063.503 lakh

Consortium leader and partners

1. Central Soil Salinity Research Institute, RRS, Canning
Town (WB) (Lead Center)

2. Ramakrishna Ashram Krishi Vigyan Kendra,
Neempeeth

3. CIBA, Research Centre, Kakdwip

4. CARI, Port Blair
5. BCKV,  Mohanpur  (WB)

Objectives

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

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

3. Empowerment through capacity building and skill
development of stakeholders including men and
women farmers
Baseline survey of the area: A detailed baseline survey

of the target area has been conducted on various techno-
socio-economic status. The survey was conducted
through personal interviews and data collection. Soil
salinity (EC) was observed to vary from 1.8 – 18.5 and
water salinity varied from 0.4- 23.6 ds/m. Waterlogging
to a depth from 0.3 >1 m and drainage congestion was
observed throughout the year. Only few people had
homestead ponds for domestic purposes. Mono-cropping
with rice in kharif with traditional practices was followed.
Crop diversification was poo and, nutrient management
was unscientific without any addition of organic matter.

Achievements

The sub-project aims at management of degraded land
for sustainable livelihood improvement of farmers in coastal
belts of Sunderban and Andman and Nicobar Island. The
major interventions included:

� Land shaping
� Introduction of salt-tolerant rice varieties
� Crop diversification
� Green manuring, vermi-composing etc.

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 (Table 2.15).
The problems of drainage congestion and salinity build up

Table 2.15: Land Shaping (Farm pond, ridge and furrow, broad
bed and furrow etc.) and returns

Particulars Land Crop Brackish Paddy
shaping diversi- water cum

fication aquaculture fish

Area (ha) 42.50 173 8.6 20.8

Net Income 30000- 30200 49000 42000 –
(‘ /year/hh) 35000 49000
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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 49.47 ha during the
year, which created 222377 m3 of irrigation resource. An
area of 43.18 ha was converted from mono-cropped to
multi-cropped.

CSR 23 - 2.8 tonnes/ha and ‘CARI Dhan 5’ - 2.6 tonnes/
ha).

Introduction of cotton as second crop in the saline
rice fallows under rainfed situation of South 24-
Parganas district of West Bengal: Late release of land
after kharif paddy including scarcity of irrigation water
accentuated with soil salinity during rabi-summer season,
(3 to 5 mmhos/cm) makes the agriculture ill developed
and no crop is possible in that land situation during this
season. As cotton is one of the deep rooted crop requiring
less or no irrigation water and withstand salinity, it has
been introduced in this saline degraded land during rabi-
summer season. The area covered included 3 villages
namely Achintyanagar, Damkal and Kuemuri at island
sectors of South 24 Parganas. The variety like ‘LRA-5166’
and ‘Surabhi’ have been tried and gave quite good yield
otherwise the land remained fallow. After introduction of
cotton, the average yield as 11 q/ha was received and
purchased by CCI, Kolkata @ ` 3000/quintal. From one
hectare of land the net income received by the farmers
was `16125.00 for that season instead of keeping the land
fallow.

Strategies to enhance adaptive capacity to climate
change in vulnerable regions

Target District: Mewat, Dhar, Ganjam, Raigarh

Budget: ‘ 1163.34 lakh

Consortium leader and partners

1. Indian Agricultural Research Institute, New Delhi
2. CMFRI Research Station, Mumbai
3. Central Rice Research Institute, Cuttack
4. Orissa University of Ag & Tech, Bhubaneswar

Objectives

1. Identification of current and future risks to livelihoods
due to climatic variability;

2. Development of drought indices to facilitate early
warning system for drought & promoting it’s use in
adaptation by farmers and other stakeholders;

3. Develop community based sustainable rural livelihoods
strategies to minimize adverse  climatic impact in
droughts as well as floods prone vulnerable districts;
and

4. Capacity building of the stakeholders on strategies for
alternate livelihoods strategies in future climate change.

Achievements

I. Characterization of Past weather and Agriculture in
the four districts

From the analysis based on monthly changes during

Landshaping (Farm pond, Ridge and furrow,
broad bed and furrow etc.)

Integrated paddy-fish cultivation: Integrated paddy–
fish cultivation was promoted to improve income from
the same piece of land. Trench was dug all along the bunds
of the field to pond water for fish cultivation. The soil
excavated from these trenches was used to raise the bund
height on which vegetable/fruit crops can be grown. The
trench also provided space for rain water harvesting. An
area of 23.7 ha was covered under rice–fish farming with
an estimated income of ‘ 45000-49000/- from an average
land holding of 0.35 ha. Similarly, brackish water
aquaculture was introduced in 10.63 ha giving an average
income of ‘ 120000 per ha.

Diversification of crops: New crops and improved
varieties of crops have been introduced in 120.6 ha. Crops/
improved varieties introduced were rice,  okra, bittergourd,
cucurbits, beans etc in kharif season which enhanced
income to ‘ 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 and moong are in 95 ha area.

Introduction of salt tolerant rice varieties:
Introduction of salt tolerant rice varieties ‘HYV CSR 23’,
‘CSR 36’ and ‘CARI 5’ were demonstrated on 36 ha area
covering 115 famers in A&N Island. The variety wise
average yield observed was ‘CSR 36’ - 4.1 tonnes/ha,
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crop growing seasons, the major climatic risks in four
districts identified are temperature/heat stress, droughts
in Mewat and Dhar district and temperature stress in
Ganjam district and heavy rains in Raigadh district.
Flooding is also a major risk in later two districts.

� Analysis on the projections indicates that the seasonal
mean minimum temperatures during kharif are likely
to increase in the range of 1.49 to 1.87oC with higher
increase in Dhar and Mewat districts. Mean seasonal
minimum temperatures during rabi season are
projected to rise in the range of 2.16 to 2.73. The
mean seasonal maximum temperatures during kharif
season are projected to rise in the range of 1.35 to
1.69 while during rabi the increase is projected in the
range of 1.2 to 2.13.  The kharif rainfall is projected
to increase marginally in Mewat and Raigadh districts
and substantially in Ganjam district.

� Base carbon content of soils in project areas : Soils
(0-30 cm) of Manawar block in Dhar district of
Madhya Pradesh had highest organic carbon content
ranging from 15456 to 25312 kg/ha. In Nuh block of
Mewat district organic carbon content of soils in both
wheat and mustard field was found to be maximum
(9184 and 9682 kg/ha) in Sonkh village.

II.  Crop interventions for mitigating climate risk

Integrated crop management (ICM) in flood prone
lowland: The ICM proved to be very beneficial to the
farmers, as they got 51% higher yield than their own
practice.

Similarly, ICM
in ‘Swarna sub-1’
(line seeding behind
country plough,
integrated nutrient
management (5
tonnes/ha farmyard
manure + NPK
40:20:20 kg/ha) and
Mechanical weeding and Need based plant protection)
resulted in 67.2% higher yield than farmers management
(30 farmers field, 8.0 ha) as given in Table 2.16.

Introduction of system of rice intensification in
dry season in flood prone areas:System of rice
intensification (SRI) was demonstrated in Hindalapalli. SRI
cultivation produced 5.20 tonnes/ha grain yield which is
13.5% higher than traditional practice with 20% saving in
water.

Vertical Vegetable Garden (VVG): The VVG is
designed to save space as well as use limited resources

availability with the households. It provides opportunity
to grow two to three crops easily at back yard homestead
land for land less, and it is also suitable for floods  prone
areas.

Introduction of
short duration,
moisture stress and
temperature tolerant
rice varieties in dry
season up on the
availability of water
source due to
occurrence of
unseasonal rains at
harvest of kharif paddy:The rice productivity in the project
area during wet season (June – December) is inherently
limited by lack of abundant sunshine (due to cloudiness)
and moisture related stresses (excess/deficit). However,
the dry season (January – April) is having abundant
sunshine and higher rice productivity can be achieved if
assured irrigation is available. In spite of the existing
potential, farmers were not growing rice during dry season.
When unseasonal rainfall occurred in December, the
standing crop which was in harvesting stage got fully
damaged and farmers incurred heavy loss, which
undermined their food security for the forthcoming year.
The unseasonal rainfall also resulted in delayed sowing
(February instead of December second fortnight-January
first fortnight sowing) of pulse crop (black gram/green
gram) and the flowering coincided with high temperature
and in turn resulted in very poor grain yield.

However, due to the unseasonal rainfall, the water
bodies and nallah’s were filled with water. Under these
circumstances, short duration rice varieties tolerant
to moisture and temperature stresses viz. ‘Satabdi’,

Table 2.16: Returns from integrated Crop Management
practices

Land Variety Yields Yield
situation  (tonnes/ha) increase (%)

 Medium lands ‘Naveen’ 4.65 32.9
(<15 cm water)

Low lands ‘Swarna’ 4.48 28.0

(15 – 50 cm water) ‘Pooja’ 5.2 33.3

Intermediate to semi ‘Swarna 4.6 16.0 - 31.4
deep low lands Sub-1’
(50–100 cm water)

Deep low lands ‘Varshadhan’ 4.2 21.0 - 33.0
(>100-150 cm
water) / Flash
flood / long
submergence
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Table 2.17: Maize yield in farmer’s fields in Dhar during kharif
2011

Test No. of            Yield (q/ha)          Yield increase
Variety Demons-

trations

Test Check q/ha %

JM 216 215 23.09 20.93 2.16 10.32

HQPM 1 76 23.60 20.42 3.18 15.57

PC 3 106 24.86 20.00 4.86 24.30

397 23.85 20.45 3.40 16.73

‘Naveen’, ‘Apo’ and ‘Sahabhagi dhan’ were introduced
in 50 famers fields covering 11.5 ha area. The details of
area covered in Ganjam district (Khallikote and
Purusottampur blocks) were as follows:

‘Satabdi’ : 5.90 ha area covering 23 household

‘Naveen’ : 4.48 ha area covering 22 household

‘Apo’ : 0.72 ha area covering 3 household

‘Sahabhagi dhan’: 0.40 ha area covering 2 household

Dry season rice produced an average yield ranging
from 3.70 tonnes/ha in Apo variety to 5.25 tonnes/ha in
Naveen variety while the conventional rice fallow pulse
produced only 0.25 tonnes/ha of blackgram/ green gram
yield which is 0.75 tonnes/ha in terms of rice equivalent
yield. Hence, cultivation of dry season rice produced an
additional yield of 2.95 to 4.5 tonnes/ha. Due to this
intervention, farmers gained an additional net income of
‘ 15, 000 to 31,000/- in addition to assured food security
for the family.

Introduction of high yielding short duration composite
and hybrid quality protein maize (HQPM) at bridal areas
of Dhar : Maize is one of the important food crops of the
tribal areas of Dhar. The traditional local varieties are low
yielding. During this year two composite varieties ‘JM216’
& ‘PC3’ were introduced in these areas under NAIP CCA
project. They were used to facilitate quality seed production
and improving maize seeds availability in project areas in
following years.  Maize is staple food of tribal people and
‘HQPM 1’ (high quality protein maize) was used and to
enrich their nutrition, as it contains higher protein.

There were 397 trials done in 11 villages in 4 clusters
of Dhar district. The results of both crops were collected
and analyzed and given in the table below. ‘PC 3’ variety
performed better than JM216 and gave 24% more yield
than local check. The ‘HQPM1’ yielded more than 15%
over local check.

Introduction of maize crop provided more income
(‘15,000-17,000/acre) to the farmers (91 families) due
to selling of green cobs in Mewat area also. For livestock
feed new variety of fodder sorghum provided opportunity
for one extra (total 4 cuttings) cutting and thus fodder
was made available for longer periods. This led to increase
in milk yield by 1.5 to 2 lit/day resulting in not only increased
income (‘900-1300/month) but also lead to savings of at
least ‘29640/ha to farmers as given in Table 2.17.

Maize crop provided income (‘37,050–41,990/ha) to
the farmer by selling green cobs in Mewat.

III. Water conservation through laser landless and
underground pipes
The intervention on laser leveling and water delivery
system such as underground water pipeline 3.07 km)
and sprinkler system (in 9 farms) led to improved
efficiency in
water transport
and delivery
system. Laser
leveling was
introduced in
the region in
14.98 ha
covering 43
farms. The
saving of water through laser leveling was about 15-
20%.

IV. Potential fishing zone (PFZ) advisories: In
climatically challenged districts where marine fishers
are identified to loose livelihoods due to distribution
shift of pelagic fishes, submergence of their low lying
fish drying platforms, unseasonal and extreme rains
where dried fish on bamboo platforms are spoiled some
technological 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 in this system.
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 livelihood 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 is found during the preliminary survey in
Raigad district that many fishers are not aware of this
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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 have been
developed in this sub-project in collaboration with TCS
innovation lab and is being field tested. The technology
is being patented and is capable of providing
immediate, short term and long term solutions to the
beneficiaries in identified clusters at selected villages
through Self Help Groups.

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

Budget outlay (revised): ‘ 937.58 Lakhs (2010-13)

Target districts: Chamba, Adilabad and Udaipur

Consortium leader and partners

1. NBPGR, New Delhi
2. NBAGR, Karnal
3. NBFGR, Lucknow
4. CSKHPKV, Palampur
5. MPUAT, Udaipur
6. ANGRAU, Hyderabad
7. APSBDB, Hyderabad
8. Seva Mandir, Udaipur

Objectives
1. Assessment, documentation and valuation of on-farm

agro-biodiversity for livelihood and food security;
2. Assessment of economic potential of target species

vis-a-vis cost and effect of conservation;
3. Development of an information management system

to facilitate planned intervention for conservation,
sustainable utilization of  targeted species/ population
and enhanced market access;

4. Adding value to targeted species/populations through
technological interventions for enhancing rural
livelihood security and

5. Capacity building in agro-biodiversity management for
livelihood security.

Broadly, the sub-project activities could be put under
following two categories:

Category I : Inventory of local bio-resources.

Category II: Identification and revival of elite local
crop landraces, animal breeds and fish resources.
It includes:

I. Inventory of local bio-resources

� 70% areas of all districts have been systematically
combed.

� 1205 accessions have been collected.
� A Linseed accession (INGR 10028) for high oil content

(42.6%) and Omega-3 fatty acid (54.8%) was
registered at NBPGR.

� Registration of farmers varieties initiated in
collaboration with PPVF&RA.

� Data on general farming practices, carrying capacity
of the traditional production systems etc. have been
documented.

� Loss of biodiversity over time and space is being
assessed.

� Studies on population biology is currently underway.

II. Identification and revival of elite local crop land races,
animal breeds and fish resources

� Crop: Based on baseline survey conducted crop land
races, animal breeds and fish resources were identified
for improved productivity, multiplication and value
addition. The local crop land races viz. red rice, rajmash
and maize (popping and sugary type) in Chamba;
maize  (Malan  and  Sathi),  sorghum  (Desi  jowari)
and  redgram  in  Udaipur,  and  scented  rice
(Chittimuthyallu), sorghum, red gram, green gram and
black gram in Adilabad have the proven potential for
bringing sustainability in production systems. The elite
strains have been identified and duly included in the
local seed chain for bringing more area under
cultivation and enhanced production.

� Animal: Characterization  of local animal breeds and
identification  of elite strains of local cattle,  gaddi
sheep and goat in Chamba;  Gir cow, Surti buffaloes,
Sirohi goats and Sonadi sheep in Udaipur, and cow
(Ponganur,  Ongole,  Red Kandhari),  buffalo (Surti
type), goat (Osmanabadi,  Konkan Kanyal,
Jamunapari) and sheep (Nellore) in Adilabad
for distribution among farmers have been duly
addressed.

 Ongole bull Sirohi breed
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� Fish: Identified  major  native  cultivable  fish  species
and  their  potential  areas  for  captive propagation
and their utilization in raising brood stock in selected
districts. It includes Labeo fimbriatus (Chitra rohu),
L. calbasu, L. dero and L. dyochielus for Adilabad
(Andhra Pradesh),  L. gonius Labeo sp. and L. boggut
Udaipur (Rajasthan) and  Scizothorax richardsonii in
Chamba district (Himachal Pradesh)

III. Crop Interventions
Once the landraces were identified efforts were made
to make available pure seed to the farmers as well as
ensure availability of seed to the farmers through seed
multiplication programme. Improved farming practices
were demonstrated both at farmer’s field and farms
of the implementing institutions for enhanced
productivity and income. The crop interventions
included improving the material through seed
production and enhanced productivity. Salient
achievements on crop interventions are as follows:

Seed production: Quality seed materials of genetically
important land races were selected and procured from
the onfarm seed multiplication trials on the basis of true-
to-type characteristics. The procured genetic material were
graded, processed and stored at village level in seed bins
which were
provided through
projects. The work
of Community
seed bank linkage
development with
local seed network
is in progress.

(i) Seed production through participatory approach in
Chamba was undertaken in 1.6 ha with 21 farmers. It
resulted in production of 41 q seed of white maize (24
q), red maize (9 q) and chitku (8 q). Seed production
of other crops in the area were as given in Table 2.18.

(ii) Seed production activities in Udaipur included 359
demonstrations on maize, sorghum, millet, horse gram
and fenugreek in 50.5 ha area.

(iii) In Adilabad, two quintal seed each of pop sorghum,
greengram, rice bean and Chittarmuthyalu are targeted
for seed production in the area.

Crop productivity enhancement: Efforts were made
to improve productivity of land races through improved
farming practice and supply of pure seed. Salient
achievements  are as follows:

� Over 400 on-farm and on-station demonstration trials
conducted.

� More than 80 ha area in Chamba, 50 ha in Udaipur
and 350 ha in Adilabad currently under traditional land
races of above crops with an average of about 400
farm households involved under crop component in
each district.

� More than 50 q seed of local land races is currently
available for distribution among farmers in local seed chain.

� The farmers in the selected village clusters are
increasingly motivated to plant local landraces in more
area resulting in enhanced production. Marketable
surplus in Rajmash procured from farmers fetched
60% higher price after processing and packaging
interventions. Marketing interventions after processing
and packaging in red rice is currently underway.
Similarly, farmers have been motivated now to plant
local maize than hybrid cultivars.

� Developed three rainwater harvesting systems, being
used efficiently for providing life saving irrigations to
standing crops at Gaurapur and Walgonda villages of
Indervelly cluster. Making use of rainwater harvesting,
as life-saving irrigations to vegetable crops, a farmer
could additionally earn around ‘ 80,000/- at a project
intervention site.

� Distributed 1000 vegetable kits to 1000 beneficiaries
on 90% subsidy in collaboration with Deptt. of
Horticulture under National Horticulture Mission.

� The results on improved farming system indicated a
substantial increase in productivity as given in Table 2.19.S.N. Crop Area Number Seed

(ha) of farmers  production (q)

1. Scented rice: 1.0 8 32
Sukara Dhan

2. Karad 1.2 40 36

3. Desi Dhan 0.1 2 3

4. Begmi 0.5 4 12

5. HPR 2143 0.4 15 1.2

6. Rajmash 1.2 11 13

Total 4.4 80 97.2

Table 2.18: Seed production

Table 2.19: Crop productivity enhancement in Udaipur

Crop Increase in Enhancement
yield, (q/ha) in income (‘/ha)

Maize (Malan) 2.40 3750

Maize (Sathi) 1.80 3048

Methi 1.75 7875

Mustard 1.90 7600

Gram 2.50 7500
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� Results from crop demonstrations in Chamba
indicated an increase in productivity of maize  (saloni)
from 21 to 29 q/ha & income from ‘ 19000 to 26000;
productivity of rajmash in rajmash-maize intercropping
increased from 9 to 11 q and income from ‘ 54000 to
82000; productivity of rice increased 22 to 31q/ha &
income from ‘ 42000 to 65000.

Impact: In Salooni block (Chamba) 76 farmers grew
local maize in 31 ha, only 23 planted hybrid maize in
7 ha during 2011 as against 72 farmers growing hybrid
maize in about 28 ha and 32 farmers growing Desi
maize in 9 ha during 2010.

Improved farmers’ access to genetic materials

� CBRs/PBRs have been developed in three village
clusters.

� Community Gene Banks have been created in almost
all project intervention sites and seed of local land races
is available for distribution to farmers.

� About 10 diversity fairs for plant and animal genetic
resources have been organized.

� Elite local animal breeds (goat, cattle, and poultry) have
been purchased from local cattle fairs and distributed
among the farmers for breed improvement.

Increasing consumer demand

� “Adding value” through packaging, processing and
organic farming is currently underway.

� Seed graders installed one each in Som, Chanawda
and Netawala villages.

� Purification and grading add 1.5 times in the prices of
crop seed.

� Potential of local crop land races for various value-
added products, like Malan maize papad in Udaipur;
popping jowar in Adilabad and packaging and
processing for redrice and rajmash of Chamba;
redgram in Udaipur and Adilabad have been worked
out.

IV. Animal Component
Some of the salient achievements are as follows;

(i) Documentation and characterization of Animal
Genetic resources: Observations were recorded on 149
buffaloes, 269 cattles and 339  goats in Udaipur; 878
goats, 744 sheeps, 555 buffaloes and 1008 cattles in
Chamba and 80 buffaloes, 100 cattles and 359  goats
and 72 sheeps in Adlabad.

(ii) Following material were provided for genetic
upgradation and improved nutrition management

� Udaipur: Supply of Sirohi Breeding Bucks 27; Gir
breeding males supplied – 5 bulls; AI: 375; Cocks-

143, Hens- 325; Chicks- 1902.
� Udaipur: Supplementation of mineral mixture to 325

animals in which mineral deficiency was observed.;
Chaffing of dry fodder-900 q.

� Chamba: Supply of  9 Sheep (Ram),  nine Goat (Buck),
one Buffalo bull and 300 local poultry

� Chamba: 1588 UMB, 463 Mineral Mixture, 115
Gromine SE, 1126 Anoest Bolus, 123 Lactone HM
were provided to more than  500 animals of farmers
to enhance milk yield. Enhancement of milk
production by 05-10% as responded by 63.34%
beneficiaries.
Impact: Due to vaccination against FMD (1384),
PPR ( 1011) and  HS & BQ (5100)  no major disease
outbreak was observed in the target area.

� Adilabad: A superior Ongole Bull has been provided in
Pembi village (Khanapur) and being managed by a BMC
on benefit sharing basis. AI interventions done to
buffaloes and cattle in Bheemini Mandal

� Interventions on animal health, nutrient supplementation
and feeding etc. resulted in improved health
management of local livestock and resulted in enhanced
milk production in cattle and buffaloes. Demonstration
on clean milk production and developing some value
added dairy products like “khoya” resulted in enhanced
income of local farmers.

� Three Biodiversity fairs; an exhibition on indigenous
breeds and their scientific management and a livestock
show were organized.

International Biodiversity Day
Celebrations at Hyderabad

Animal Biodiversity Fair
at Adilabad

� Manufacturing floor disinfectant (phenyl) from desi
cow’s urine: Demonstration & sensitization.

V. Fish Component

Some of the salient achievements were as follows:
� Total accessions collected from the three districts were

946 ( 83 species) of which Biological and genetic
characterization to document intraspecific variability
in prioritized indigenous fishes have been completed
for 372 accessions.

� Common species in 3 Districts were  Labeo dero,
Xenantodon cancilla, Puntius sarana and Crossocheilus
latius.
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� Chamba: Fish fauna of major water bodies and rivers
of Chamba district were surveyed; five potential fish
landing places (Banikhet, Sinhunta, Chamba, Bhandal
and Rajnagar) were identified. A total of 24 fish ponds
have been constructed for livelihood support
interventions.

� Udaipur: In all 8 rivers/lakes ( Som, Mansi, Phalasia,
Banas, Jaismand, Fatehsagar, Nadeshwar & Tidi) were
explored.; 38 species belonging to 20 genus and 10
families were collected. About 22.5 lakhs spawn of
indigenous species Labeo rajasthanicus was produced
& stocked in village pond (Chanawda) for rearing upto
fingerling stage. In addition 4.25 lakh spawn of
indigenous species Labeo gonius was produced &
stocked in farm pond for rearing up to fingerling stage.

� Ornamental fish culture was undertaken in Chanawada
(Udaipur) for enhanced income generation of local
farmers; one crop of ornamental fish in cage was
successfully reared and harvested.

� A poultry cum fish culture pond constructed at Pembi,
Khanapur.

� One of the salient achievements observed was first

record of extended
distribution of Tor in
rivers (Godavari and its
tributaries) of Peninsular
India.

� The developments of
biodiversity registers
have been initiated by AP
State Biodiversity Board;
two BMC formed 18
BMC are under process
of formation; a vermi
compost plant set-up at
Pembi village is managed
by a BMC.

� About 22 training and
awareness camps on
various aspects of
genetic resource
management and use
have been organized in which local farmers participated
and got benefited.
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2.5: Strengthening Basic and Strategic Research in Frontier Areas of

Agricultural Sciences (BSR) (Component 4)
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2.5: Strengthening Basic and Strategic Research

in Frontier Areas of Agricultural Sciences (BSR)

(Component 4)

Various outputs and leads reported by different
consortia under the Component 4 have been collated under
the broad thematic groups; abiotic stress tolerance in
agriculture (3 sub-projects); resistance to biotic stresses
in agriculture (6 sub-projects); molecular genetics and
breeding (6 sub-projects); biodiversity (4 sub-projects);
nanotechnology (3 sub-projects); precision farming (2
sub-projects); GIS application in agriculture (1 sub-
project); natural resource management (5 sub-projects);
structures and processing engineering (6 sub-projects);
social sciences in agriculture (4 sub-projects); animal
reproduction (6 sub-projects); animal health (7 sub-
projects); network for cattle yard management (1 sub-
project); milk and dairy production (4 sub-projects); rumen
physiology and ecology (2 sub-projects), and meat
production (1 sub-project).

Abiotic Stress Tolerance in Agriculture
Bioprospecting of genes and allele mining for abiotic

stress tolerance: Fifteen fungal isolates were identified to
grow at 55°C; Phenotypic and genotypic identification of
20 new isolates of marine microalgae have been completed.
cDNA library of Geobacillus thermoglucusidasus was
constructed from bacteria grown at 55oC.

A total of 440 alleles with an average of 12.57 alleles
per locus were revealed in the core set of 6912 rice
accessions genotyped using automated fragment analysis
system. About 144 SNPs, located in genic and regulatory
regions and distributed on all 12 chromosomes, discovered
by using ABI SOLiD platform, have been validated by
Sanger sequencing. New alleles in 18 stress responsive
genes that were strongly associated with upland-lowland
differentiation have been identified by SNP genotyping of
96 upland and lowland rice varieties.

A large back-cross (BC
2
) mapping population with 8

selected salt tolerant and sensitive and 16 selected drought
tolerant and sensitive wild introgression lines (Oryza sativa
x Oryza nivara) has been generated. A back-cross
population with Pusa Basmati-1, for use in marker-assisted
back-cross transfer of Saltol, a known QTL for salinity
tolerance to genetic background of Pusa Basmati-1, has
been generated.

Phenotying of core collections of Lathyrus, moth bean
and Cucumis has been completed; whereas genotyping of
core has been completed in Cucumis (225 accessions);
mothbean (223 accessions), and Lathyrus (295 accessions)
with, 20, 10 and 8 SSR markers, respectively.

The genetic variation among heat stress susceptible
and tolerant genotypes of goats was analysed in six
different gene sequences (MC1R, Tyr, AP2 binding,
Hsp70.1, Hsp70.3 and STAT5A). Transcriptome sequence
data on ten tissues of goats (Capra hircus) has been
generated, and a de novo assembly created. Two genes
codA and ectABC were amplified from Proteus mirabilis
and Staphylococcus sp., respectively. About 21 candidate
salt stress tolerant genes were identified by whole genome
transcriptome sequencing of Enterobacter aerogenes
KCTC 2190.

In salinity tolerant prawns (M. rosenbergii), 15 genes
showed elevated expressions under salinity. The full length
cDNAs of NaK ATPase alpha and beta subunit genes were
amplified from the P. monodon gill. Microinjection of alpha
and beta NaK ATPase expression constructs in zebrafish
embryos revealed that salinity of 4 ppt and above were
detrimental to the un-injected embryos beyond 24 hours
while the microinjected embryos showed 30% survival
till 48 hours.

Diversity analysis of Bacillus and other predominant
genera in extreme environments and its utilization in
Agriculture: Improvised techniques have been developed
for cultivating bacilli at saturated NaCl conditions (35%
NaCl). Isolated and identified five isolates of Bacillus and
derived genera and 23 archaeabaceria which can tolerate
saturated NaCl conditions. Among these Bacillus pumilus
SB49 and Salinibacillus aidingensis SB47 have been
successfully cultivated at saturated NaCl concentration.

To understand the basis of extreme osmotolerance in
Bacillus pumilus SB49, DDRT-PCR method was employed
and 367 differentially expressed transcripts were isolated
and purified. Out of these, 26 transcripts have been cloned
to PCR-TRAP cloning vector for developing recombinant
vectors; and 11 were cloned to pMUTIN4-GFP vectors
for developing knock out mutants. Sequence data of 55
differentially expressed transcripts indicated the expression
of putative hypothetical proteins at higher salt
concentrations.

One of the Bacillus isolates (AKS07) harbors 9 cry
and 7 other (cyt, vip, chit etc.) insecticidal genes, thus
having promise as a broad spectrum biological control
agent for control of various crops pests and/or vector
borne diseases.

Effect of abiotic stresses on the natural enemies of crop
pests: Trichogramma, Chrysoperla, Trichoderma and
Pseudomonas, and mechanism of tolerance to these
stresses

Trichogramma: Occurrence of both stable and
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unstable alleles in susceptible and tolerant strains with
respect to carboxyl esterase gene has been observed. Also,
involvement of additional alleles of carboxyl esterase and
higher enzyme level of carboxyl esterase in tolerant strains
of Trichogramma chilonis was established by carrying out
qualitative and quantitative assays on endosulfan (TcT1),
spinosad (TcT4), lamda cyhalothrin (TcT5) and
indoxycarb (TcCb).

and (ii) Trichogramma chilonis strain TcT1E (An egg
parasitoid used successfully as innundative biological
control agent against a range of agricultural pests mainly
lepidopterans; the most widely used natural enemies in
biological control) tolerant to endosulfan (resistance factor
9.55). Wolbachia was cultured, maintained and processed
in insect ovarian cell lines (Sf9, Sf21 and Aa23) for
transmission studies.

Trichoderma: Fifteen carbendazim tolerant and ten
salinity tolerant Trichoderma isolates tested for their ability
to produce hydrolytic enzymes (chitinase and glucanase)
revealed that Trichoderma harzianum isolates GJ2B and
TN28A produced more Chitinase and Glucanase under
500 mM NaCl concentration compared to control. Ten
saline tolerant Trichoderma isolates were checked in vitro
for their ability to produce proline in presence of saline
stress (500 mm and 1M NaCl). Tolerant isolates secreted
more proline with increase in salinity in the media. RNA
was isolated from saline tolerant and sensitive isolates of
Trichoderma and the expression of HOG gene was
determined. The results revealed that tolerant isolate grown
in the salt amended media expressed the HOG gene. The
tolerant isolate HAR-4B, grown in saline condition
expressed HOG gene, whereas the sensitive isolate did
not express the same.

Pseudomonas: Seventeen Pseudomonas spp.
inhibited the growth of fungus Colletotrichum
gloeosporioides and the highest inhibition (66%) was
observed with GR3ARS3 followed by AFP 4 (64%) and
AFP 6 (55%). Eighteen DAPG positive isolates were
identified and partially sequenced; 13 sequences have been
submitted to GenBank (accession numbers JQ619857 to
JQ619867, JN6624295 and JN6624297). When tested for
their growth ability in media having different osmotic
potentials, 27 Pseudomonas spp. showed tolerance to
osmotic potential of -10.27 Mpa whereas 22 Pseudomonas
spp. showed retarded growth in media having -26.87Mpa
after 3 days of incubation. Pseudomonas isolates (P. putida
(RPF9), P. fluorescencs (PFDWD) and P. plecoglossicida
(BA11D1)) from redgram, groundnut and sorghum cropping
systems were molecular-characterized and tested for their
differential biocontrol ability. Membrane stability index of
groundnut and pigeonpea seedlings was enhanced when
treated with some abiotic stress tolerant strains of bacteria.

Resistance to Biotic Stresses in Agriculture
Allele Mining and Expression Profiling of Resistance

and Avirulence genes in Rice-Blast Pathosystem for
Development of Race Non-Specific Disease Resistance:
Allele mining for blast resistance genes Piz(t), Pita and

Voltage gated sodium channel gene (partial sequence)
of T. chilonis was amplified in susceptible and pesticide
tolerant strains (TcT1, TcT4, TcT5 and TcCb) and
sequenced.  The sequence had maximum identity with
the VGSC gene of many insect species; it was submitted
to GenBank (accession number JF783984).

The yeast
species, P. anomala,
M. reukaufii, Z.
rouxii and C. apicola
have shown their
significant role in
enhancing the fitness
attributes of the
parasitoid T. chilonis
(increase in %
parasitism, % females
and fecundity); feeding trials were conducted involving
these yeast species isolated from various T. chilonis
populations from different geographical locations for about
10 generations.

Isozyme profile of βββββ-esterase in tolerant and
susceptible Trichogramma strain : Two technologies have
been licensed for commercialization, (i) An insecticide
tolerant strain PTS-8 of Chrysoperla zastrowi sillemi,
having tolerance to different groups of pesticides, viz.
organophosphate, organochlorine and synthetic pyrethroid,

Spread plating obtained after feeding the
TN1 populations with the different yeast
as feed



80

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 4

NAIP ANNUAL REPORT 2011–12

Pi54 has been concluded. About 268 Indian rice land races
were found heterogenous in nature for Pi-ta coding region
(64 haplotypes with eight main haplogroups based on
nucleotide polymorphism). A total of 47 different Pi-ta
protein variants including 5 unique and novel ones were
identified from these land races. The resistant Pi54 alleles
were contained in major haplotype, i.e., Hap 3 (50 haplotypes
with five main haplogroups) have been identified.

Novel strategies for molecular diagnosis of plant
viruses: A triple gene fusion construct using core coat
protein genes of papaya ring spot virus (PRSV), cucumber
mosaic virus
(CMV) and
groundnut bud
necrosis virus has
been developed.
The polyclonal
a n t i b o d y
developed against
fusion protein
c o u l d
simultaneously
detect PRSV,
CMV and GBNV.
The findings
d e m o n s t r a t e d
that a fusion
protein to 3
different viruses
could generate
broad spectrum
d i a g n o s t i c
antibodies. The
CGMMV based

Open Reading Frame (ORF) region of Avr-Pita gene
was more variable than its untranscribed region. Nucleotide
polymorphism of 80 AvrPiz-t alleles yielded 10 haplotypes,
and the alleles were highly conserved and stable. Three
highly co-upregulated genes in response to pathogen
infection have been identified and validated by real time
PCR. Zygosity for the seven blast resistance genes has
been confirmed using the foreground analysis. A potential
candidate for Avr-Pi54 genes out of 474 Avr genes from
Magnaporthe oryzae genome has been identified.

Advance generations of monogenic homozygous lines
 (Pi-1, Pi-kh, Pi-ta in the background of Pusa Basmati 1)

Genotyping of monogenic lines harboring different blast resistance
genes using genome wide background selection markers. Lines
prefixed HPR100 and HPR101 are BC3F2 progenies of crosses BPT
5204 XDHMAS1641b and BPT5204XDHMAS 77-5, respectively

Triple gene fusion construct

Validation of CGMMV based gene expression
vector in tobacco and cucumber plant

Pi54 alleles

Haplotype networks based on nucleotide polymorphisms

Pi-ta coding region of 268 accessions
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gene expression vector has been validated in plant (tobacco
and cucumber leaves). The expression of GUS gene was
also confirmed by RT-PCR using GUS specific primer as
well as by GUS assay in both the plants.

Nature of interactions among the entomopathogenic
nematodes, bacterial symbionts and the insect host:
Distribution map of entomopathogenic nematode strains
in the country has been developed based on the information
on various strains isolated from different parts. Novel gene
sequences of ITS region of rDNA (Steinernema: 24;
Heterorhabditis: 6; Xenorhabdus: 9) have been deposited
in GenBank. Type Specimens of two species of
Steinernema and another one of Heterorhabditis have been
deposited for taxonomic referral purpose in the National
Nematode Collection, India and UCDNC, USA. Optimum
temperature for maintenance of native EPNs and their
bacterial symbionts (≅30°C) has been worked out;
Biochemical test keys for differentiation of Xenorhabdus,
Photorhabdus and Provedencia simplified, and
environmental factor responsible for phase transition in
Xenorhabdus identified. Established the bioefficacy of
native isolates of Steinernema and Heterorhabditis against
Galleria mellonella, Spodoptera litura and Helicoverpa
armigera, and identified the vulnerable areas on and within
the insect for establishing pathogenesis.

Isolated new bacteria from the haemolymph of
Helicoverpa armigera, after exposing them to EPN-EPB
complex. Bioassays were carried out with new isolated
bacteria, and the analysis established their toxicity.
Identified novel biotoxin fractions from bacterial symbionts
(Xenorhabdus species) resembling Xenorhabdins,
Nematophin and Xenocoumacin, having high fungicidal
activity effective in nano-doses.

Potential of RNAi in insect pest management: A
model in silencing genes specific to tomato fruit borer,
Helicoverpa armigera HÜbner (Noctuidae: Lepidoptera):
A full length VATPase A gene has been cloned and sequenced
from H. armigera. Technology for efficient dsRNA
synthesis in vitro has been developed, and dsRNA was

synthesized in vitro for VATPase A, B and C subunits.
Validation of silencing by real time PCR analysis showed
95.68% efficacy of dsRNA @ 10ug for serine protease.

Understanding plant-nematode interactions using
RNAi: Two root-specific nematode responsive promoters
have been identified; strikingly, one of these promoters is
expressed exclusively at the feeding site (gall). The levels
of the mRNAs targeted by RNAi were significantly reduced
in nematodes isolated from transgenic Arabidopsis lines,
which further indicated that the disruption of genes
encoding proteins secreted by the oesophageal glands of
nematodes by RNAi results in root-knot infection. The
RNAi approach extended to migratory nematodes revealed
function of two genes (involved in muscle contraction).
RNAi of these genes leads to complete paralysis of worms.

Ecology and taxonomy of whitefly Bemisia tabaci
in India, its symbiosis with various obligate and
facultative bacterial symbionts : DNA barcoding for
Bemisia tabaci collected from various places in India has
been generated using microsatellite marker ITS1, and
mtco1 gene. Developed a biotype specific primer for easy
identification of B. tabaci biotypes. Studies to understand
the biotype status by mitochondrial Co1 (MtCo1) gene
analysis have been performed for B. tabaci populations
from 11 different locations. The 16S libraries of the
endosymbionts associated with B. tabaci from 9 locations
have been constructed. Endosymbionts in 10 locations
and variation in their distribution have been detected by
using bacterial genus-specific 16S rDNA primers. The

Insect bioassay using in vitro synthesized dsRNA and
effect of gene silencing on larval phenotype

Quantitative estimation of reduction in mRNA level by
 RT-PCR/gel blot analysis

Phenotype of worms following the indicated treatments
Arrows point worms displaying aberrant phenotype
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bacterial endosymbionts of B. tabaci were detected using
fluorescent in-situ hybridization. Morphometrics of 300
whitefly specimens from 10 populations has been done.

Molecular Genetics and Breeding

Genomics of cotton boll and fibre development:
Complete genes of Fatty acid elongase, Novel Cytochrome
p450, Proline rich protein 5, Osmotin-like protein, Myb
transcription factor, Galactinol 3 Synthase, Aquaporin were
isolated, sequenced and cloned into plant transformation
vectors. Genes that are up regulated under drought stress
in the fiber cells have been characterized in tobacco to
study their role in drought stress tolerance. Large scale
high throughput studies employed to understand functional
genome of cotton have yielded several genes/proteins
whose sequence information is not available in public
databases. Occurrence of glycosylated protein species in
the fiber has been indicated at experimental level. Up-
regulated genes and pathways involved in hormonal (ABA,
ethylene and JA) biosynthesis and signal transduction
pathways, transcription factors (AP2-EREBP, WRKY, NAC
and C2H2), osmoprotectants and heat shock proteins
during fibre elongation stage, and also down regulated
genes involved in phenylpropanoid and flavonoid
biosynthesis, pentose, starch and sucrose metabolism
pathways at elongation stage were identified.

Molecular tools for exploitation of heterosis, yield
and oil quality in sesame: Forty-three markers in sesame
have been mapped
and a set of 1048
SSRs selected for
further construction
of molecular linkage
map. Screening of
101 SSR primers for
p a r e n t a l
p o l y m o r p h i s m
resulted in
identification of 43
polymorphic SSR
markers; out of
which 8 markers
showed segregation
distortion. A linkage
map of 24 markers
in 2 linkage groups
and 11 markers were
constructed. Twelve
QTLs for 9 traits
were localized in

two linkage groups. Frequency plot of three quantitative
traits mapped indicated normal distribution.

Unraveling molecular processes involved in
adventive polyembryony towards genetic engineering for
the fixation of heterosis: Evidence of differential
expression of genes present in polyembryonic locus has
been developed and candidate genes for polyembryony
shortlisted. One of the candidate genes has been cloned
along with promoter for transgenic expression in
Arabidopsis to test its efficacy in inducing apomixis.

Histology of seed development in ‘googal’ showed
normal development of embryo sac in both sexual and
apomictic plants. In sexual plant, no embryo initials were
found in the nucellar area. In this genotype, only one ovule
developed from each flower and the other three ovules
degenerated resulting in single-chambered, oblique shaped
fruit. In contrast, apomictic individuals have multi-loculed
fruits.

Biosystematics of the genera Vigna, Cucumis and
Abelmoschus: A new species of okra, Abelmoschus
enbeepeegearensis sp. nov. (Malvaceae), from Western
Ghats of India has been described and illustrated with notes
on its phenology, ecology, distribution, and gene pool
relationship. It is morphologically allied yet distinct from
A. moschatus sub sp. moschatus, A. moschatus sub sp.
tuberosus and A. crinitus, and can be crossed with all the
three taxa with varying success but the hybrid is sterile.

Vigna indica T.M. Dixit, K.V. Bhat et S.R. Yadav, a
new species has been described and distinguished from
other species of the section Aconitifoliae subgenus
Ceratotropis. The comparison of selected characters that
distinguish closely related species belonging to section
Aconitifoliae is given along with a taxonomic key for

Localization of 12 yield related QTLs and
flanking SSR markers in sesame

             Habit                Leaf          Tuberous root

    Inflorescence               Flower                        Fruit
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identification of species. It is widely distributed in
grasslands of drier parts of central and northern Deccan
Plateau of India, and flowers and fruits from July to
October.

Distribution maps based on herbarium survey plotted
for the genus Abelmoschus and Cucumis in India have
been prepared.

Wild Vigna species accessions with considerable
tolerance to MYMV (One accession of Vigna radiata var.
sublobata, four accessions of V. hainiana, two accessions
of V. trilobata, two accessions of V. khandalensis, one
accession of V. dalzelliana and three accessions of V.
mungo var. silvestris) have been identified. Analysis of the
resistance gene analogue, G8540 in the Vigna species
indicated substantial differences between the susceptible
and tolerant accessions.

Relationship between ecogeography of the
chemotypic variation of nine important but highly
threatened medicinal plant species and prospects of their
cultivation: Among 289 accessions of eight species of
medicinal plants collected from different phyto-geographical
zones of India a few elite accessions have been identified.

Origanum vulgare:Chemotype-1: Thymol rich
(85.87%) in NKO-68 of North-West Himalaya (IC589087),
and Chemotype-2: Carvacrol rich (63.60%) in NMBO-
3055 of (IC- 589079). Valeriana jatamansi: Chemotype-
1: Valerenic acid (5.70%) rich accession NKO-47GH
(IC574510), and Chemotype-2: Maaliol (55.77%) rich
NKSK-03 (IC573206). Hedychium spicatum: Chemotype-
1: 1, 8-ineole (58.15%) in NKSK-07 (IC573208), and
Chemotype-2: Bold seeds, early emergence and late
senescence in NKO-24 (IC573223). Gymnema sylvestre:
High content >3% of gymnemic acid (DGS-2), and two
profuse pod setting accessions have been identified (DGS
20 and DGS 23). Acorus calamus: Chemotype-1:∝ asarone
rich-NBA-3 (16.82%) (North-West Himalayan), and
Chemotype-2: β asarone rich-NBA-2 (92.60%). Also
identified an accession of Acorus calamus (NBA-10) having
maximum volatile oil content-(9.5%) collected from zone
at 1097 meter altitude. Tribulus terrestris: Identified
accession NBT-06 and NBT-04 of Tribulus terrestris
collected form Arid zone of India containing highest
percentage of protodioscin (0.2047%), prototribestin
(0.6350%), tribulosin (1.026%) and rutin (0.5429%).

Conservation and documentation studies of the
targeted species as well as some new agro-techniques have
been developed for mass cultivation of H. spicatum,
O. vulgare, V. jatamansi and Gymnema sylvestre. The new
methods are convenient to produce large number of
seedlings in short time as compared to conventional
method.

Development of a single cell C
4
  photosynthetic

system in rice: To investigate Hydrilla as a model plant
for transition from C

3
 to C

4
 in different environments, its

growth conditions were standardized and RNA extracted,
which is analyzed by microarray and subtractive
hybridization. The C

4
 photosynthetic genes from maize

Distribution map of Cucumis in India

Distribution map of Abelmoschus in India

Anthesis time for various species of Abelmoschus,
Cucumis and Vigna has been recorded, which has a bearing
on their sexual reproduction and plant breeding. Crossability
behaviour and interspecific compatibility analysis have
further been reported. The species affinities in genus
Abelmoschus indicated by rDNA spacer region sequence
variation.
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and sorghum (PEPcase, ppdk, CA, MDH and ME) have
been cloned into binary vector pCAMBIA for Arabidopsis
thaliana transformation (pepc, mdh and me) in Rice.

Biodiversity

Utilization of weed flora of medicinal value in some
important cropping systems of Andhra Pradesh: Twenty-
five crystalline compounds (pure/mixtures) were isolated
from the selected weeds using Column Chromatography
and developed preparative HPLC methods. Fourteen (pure)
compounds were subjected to spectral analysis for
structural elucidation. Eight compounds were structurally
determined (CbLr1, CbLrH, TpLw1, TpLw2, TpLw5,
LaTwp, CpJaH and CrAwp).

was carried out for identification of the species.
Confirmation of identified species was carried out by
comparison with the type specimens at the Zoological
Survey of India, Kolkata.

A  field  key based on morphological characters
supplemented with morphometric characters is
formulated along with the photographs, synonyms,
distribution  pattern,  availability  details. A digital key using
visual basic programme is also formulated a reference  tool
for research and academic purposes. The species wise
abundance of each species in  different  riverine  systems
has also been mapped.

Nature of diversity in lac insects of Kerria spp. in
India and the nature of insect x host interaction: Cluster
analysis of similarity between the Kerria lines, and the
evolutionary tree based on the cox1 gene segment, clearly
separated K. chinensis (from India and Thailand) from
the K. lacca and K. sharda lines. A K. lacca line from
peninsular India is an out-group of other K. lacca lines.
The evolutionary tree also segregated the eight geographic
races hailing from central, western and northern India.
The mostly cultivated rangeeni and kusmi lines of K. lacca
as well as two lines of K. sharda were grouped into the
largest cluster (24 lines).

In situ localization of Wolbachia in K. lacca has been
done; the Wolbachia specific labeled probes were
developed and used for localising the endosymbiont in the
first instars using confocal microscopy to confirm the
presence of Wolbachia.

Morphological studies on the females using the
Scanning Electron Microscopy (SEM) showed the
presence of some less-known and new characters which
could be of taxonomic importance; for example, in female
6-sectored anal ring, rudimentary legs, sensilla on the
labium, dorsal duct cluster and pre-anal plate. These

Antimicrobial extracts/fractions/pure molecules were
identified from selected weeds against septic arthritis
causing micro-organisms like Klebsiella pneumoniae
(Bacteria), Candida albicans (fungi) and urinary tract
infection causing organism, Escherichia coli. Rifampicin
(RP) was used for comparison.

Status and nature of variability in freshwater
bivalves in the western Ghats and identification of species
with commercial value: Based  on  the  intensive collection
made  in  the  riverine system of the study area, the  species
diversity of two genera, i.e. Lamellidens and Parreysia
was augmented. The detailed study of morphological
characters along with morphometric and anatomical studies

Variations in brachia and dorsal spines
of different insect lines

Prep-HPLC Chromatogram for Trianthenol (TpLw1)

NMR@HMBC Spectrum of ±- Tocopherol (CbLrH)
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characteristics are additions to the existing knowledge on
the taxonomical description. Similarly in crawlers, the
presence of dorsal setae on the head, setae on the antennae,
bordering brachial plate setae and pores, sensilla over the
labium, anal fringes etc was revealed.

A template for morphometrics and taxonomic
description of female lines has been made which is an
improvement over the existing description of species of
Kerria. It includes new characters like shape of dorsal
spine, no. of pores in perivulvar pore cluster etc. and ratios
like length of pedicle to spine, length of supra-anal plate to
width etc.

Mechanism of off-season flowering and fruiting in
mango under different environmental condition:
Farmer’s field demonstration was conducted for early
season crop produced with the manipulation in
paclobutrazol application time to Alphonso mango trees
grown on red lateritic rocky area along the west coast of
Konkan. Application of paclobutrazol 2.5 ml/m canopy
diameter on 15 May, was shown to advance the flowering
in Alphonso mango by 2½ - 3 month (September-October),
followed by early harvesting in mid of January to mid of
March when fruit prices were more than five times as
compared to regular season harvest in end of May.

Neelum, Rumani and occasionally Totapuri produced
off-season fruiting in Chitoor district. The main off-season
bearing varieties are Neelum, Rumani and Alipasand. Ten
promising ecotypes with consistent yield over three years
during off-season were identified in all the blocks of
Kanyakumari. Clones of commercial varieties with high
off season yield potential were identified in the varieties
Neelum, Kalepad, Totapuri, Imampasand and Banganapalli
and the ecotypes, viz. Senthura, Thanga Nelson
(Kattuvillai), Deepakanagam Mugilanvillai, Chengavarukai
(Manikavillai) and Chewvarukai (Appicode).

Nanotechnology

Nano-technology for enhanced utilization of native-
phosphorus by plants and higher moisture retention in
arid soils: An eco-friendly, clean and low-cost protocol
for synthesis of ZnO nanoparticles has been developed.
Two fungal isolates, viz. Aspergillus sp. isolate NJP02
(HM222932) and Aspergillus aeneus isolate NJP12
(HM222934) were found to synthesize the ZnO
nanoparticles. The synthesized nanoparticles were
characterized by UV-visible spectroscopy, TEM, EDS,
XRD and DLS analysis.

Soil-borne fungus Aspergillus japonicus isolate AJP01
(JF770435) was utilized for extracellular synthesis of Fe
nanoparticles. The as-synthesized nanoparticles were

characterized by advanced techniques, like TEM, EDS,
SAED, XRD, AFM and DLS. TEM analysis of IONPs
revealed the size of such nanoparticles to be in the range
of 60-70 nm.

Designing, and studying mode of action and
biosafety of nanopesticides: Biosafety of orthorhombic
and monoclinic sulfur nanoparticles with respect to toxicity
{oral, dermal, neuro), allergenicity and fecundity of rat,
and histopathological study on different organs (lung, liver,
kidney, stomach, testis, ovary etc.) is taken up for
investigations. Also, microarray analysis on Aspergillus
niger to determine the effect of elemental, orthorhombic
and monoclinic sulfur nanoparticles, and hexaconazole
nanoencapsulation complex on the target genes has
illustrated interesting leads.

(a) TEM micrograph of Fe NPs (b) AFM micrograph of Fe NPs (c) EDS
spectrum confirming the presence of Fe (d) Particle size histogram
as per DLS analysis (e) XRD spectrum of Fe nanoparticles

High resolution transmission electron micrographs (a & c) of size
different sulfur nanoparticles; Surface modification of custom made
(b) and polyethylene glycol stabilized (d) sulfur nanoparticles
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Synthesis and characterization of nano-cellulose and
its application in biodegradable polymer composites to
enhance their performance: Preparation of starch
nanocomposite films by
casting process was done
on a pilot scale in a
commercial industry
using the starch polymer.
For nano-filler,
nanocellulose was
prepared from
microcrystalline cellulose
by enzyme pre-treatment
followed by high-
pressure homogenization process, and improvement in
mechanical and barrier properties as well as good sealing-
ability of pouches, which are major criteria in food
packaging was validated. The strength of the film met the
requirement for its use in agricultural field mulching
operations. The nanocomposite film is 100 per cent starch
based, translucent, and biodegradable.

Enzymatic pre-treatment process using commercially
available cellulase enzyme has been optimized to reduce
the energy consumption. Complete homogenization
(particle size < 100 nm) of microcrystalline cellulose after
enzyme pre-treatment has been obtained in just 5 cycles
compared to 15 cycles that were ordinarily required for
the high-pressure homogenization process.

Precision Farming
Development of spectral reflectance methods and

low cost sensors for real-time application of variable rate
inputs in precision farming: Spectral reflectance models
for prediction of organic carbon and available potassium
in the soil have been developed using partial least square
regression techniques for non-saline areas of Punjab.

A ground-based integrated sensor and instrumentation
system has also been developed to measure real-time crop
conditions including Normalized Difference Vegetation

Untreated (a) and Nano-hexaconazole treated (b) hyphae of
the fungus Aspergillus niger

Starch-nanocellulose composite film
pouches

Index (NDVI), real time images, biomass etc. The system
was interfaced with a DGPS receiver to provide spatial
coordinates for sensor readings. The integration sensor
and instrumentation system supported multi-source
information acquisition and management in the farming
field. A variable rate applicator for variable application of
nitrogen was developed by using Pulse Modulated Width
(PMW) valve, hydraulic motor, open center valve and a
rate controller SCS 440.

Precision farming technologies based on
microprocessor and decision support systems for
enhancing input application efficiency in production
agriculture: A controller for controlling the rate of seed/
fertilizer in the ground speed sensor based seed drill has
been developed. A proximity sensor installed on its front
wheel detects the forward speed of the tractor, the number
of rotations per unit time is controlled by a speed ratio
which depends on the type of crop, row-to-row spacing,
desired seed/fertilizer rate etc.

Three-layered controller board has been designed,
printed and fabricated. This main part of the controller
can be configured as per the requirement for taking the
decision based on type of crop and fertilizer.   Based on
the selected parameters, a ratio between tractor speed and
motor speed is
calculated and the
feed shaft is rotated
accordingly. This
board has options
of connectors for
USB, RS-232 and
flash card, any of
these can be used
based on the
r e q u i r e m e n t . Three-layered printed circuit board (PCB)
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Software for
selection of
various options,
which are to be
passed in the
c o n t r o l l e r ,
storage of field
data and future
analysis purpose,
has been developed using Microsoft SQL Server as database
and Microsoft VB.Net as front end.

GIS Application in Agriculture

Research into development of decision support
systems for insect pests of major rice and cotton based
cropping systems: Fixed precision sampling plans have
been devised for assessment of cotton mirid, Crenotiades
biseratense population density in Bt cotton at user defined
levels. The decision tool will be helpful in accurate
estimation of population density of mirid bug in Bt cotton
for timing of pest management interventions based on a
set economic threshold.

linear regression of per cent development of the pest vs
accumulated degree-days required for peak moth activity
coinciding with panicle initiation stage of rice; after
evaluating several bio-fix dates for wet and dry seasons
for closeness in predicted and observed values.

Modified seed drill having fluted rollers
and controller

Cotton mirid bug, Crenotiades biseratense (Distant)
(Hemiptera: Miridae) Clock-wise from top: Nymph; Adult;
Feeding damage on square, and green boll

Extensive leaf damage in rice variety Sona Mahsuri due to
outbreak of leaf folder (Inset: larva in leaf fold and close up
of damaged leaves devoid of chlorophyll)

Thermal summation phenology model for prediction
of rice leaf folder, Cnaphalocrocis medinalis Guenee in
major rice based cropping systems: Leaf folder,
Cnaphalacrocis medinalis Guenee is a serious pest on
rice in major rice growing areas of the country with
estimated yield reduction ranging from 40-60% in outbreak
years. Leaf folder damage is highly visible to farmers and
is often the most important stimulus for insecticide
application. A phenology model (coefficient of
determination R2 = 0.94) has been developed based on

Linear regression of cumulative per cent catch of leaf folder moths
in light trap and ADD across 5 years (R2 = 0.94)

Natural Resource Management
Assessment of quality and resilience of soils in diverse

agro-ecosystems: Based on the geo-referenced digitized
information of eight districts mapped, a stand-alone
software program, namely, Site specific soil information
system, has been developed to derive the information on a
geo-referenced field with respect to different physical,
chemical and biological attributes as well as soil quality
index in the eight districts studied.

Understanding the mechanism of variation in status
of a few nutritionally important micronutrients in some
important food crops and the mechanism of
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micronutrient enrichment in plant parts: Micronutrient
efficient and inefficient cultivars have been identified using
micronutrient yield efficiency index and uptake efficiency
index considering greater micronutrient accumulation with
higher yield potential. The genetically micronutrient
inefficient cultivars were agronomically efficient in
enhancing micronutrient content in seeds, which may be
utilized by breeders for QTL identification and developing
high yielding micronutrient enriched cultivars (genetic
biofortification).

Georeferenced soil information system for land use
planning and monitoring soil and land quality for
agriculture: Multiple microbial diversity indices (Shannon
index (H´), Simpson index (D), Simpson reciprocal index
(1/D), Shannon evenness (E) and Simpson evenness (E))
were derived for the soils of Indo Gangetic Plains (IGP)
and Brown Soils Region (BSR). Development of Pedo-
Transfer Function (PTF) for estimating saturated hydraulic
conductivity (sHC), as quantitative parameter for drainage
of soils was used as Land Quality Index for the soils of
BSR and IGP. The estimated values of sHC was used for
generating the Quantitative Soil Drainage Map for
modification of Length of Growing Period (LGP).

Soil organic carbon dynamics vis-à-vis anticipatory
climatic changes and crop adaptation strategies:
Significant increase was observed in soil microbial biomass
carbon (44%), readily mineralizable carbon (41%), water
soluble carbohydrate carbon (66%), acid hydrolysable
carbohydrate carbon (20%) and permanganate oxidizable
carbon (21%) under elevated CO

2
. The methane and

nitrous oxide fluxes were significantly higher (83 and 39%,
respectively) under elevated CO

2
 than ambient condition.

The subsoil bacterial community were not affected
by elevated CO

2
 and interactive effect of elevated CO

2

and temperature, while it enhanced in the plow layer,
irrespective of season.

The rice crop, on daily basis, behaved as net CO
2

sink almost over the entire crop season except few days
during the maturity period when it became net CO

2
 source.

The rate of CO
2
 uptake by rice increased proportionally

with air temperature up to 370C. Environmental variables
like net radiation, air temperature, soil moisture, soil heat
flux, vapour pressure, vapour pressure deficit significantly
influenced CO

2
 exchange over flooded rice paddy

ecosystem. The net carbon storage in flooded rice was
quantified as essential for determining carbon sequestration
potential of this system.

Modelling the performance of a few major cropping
systems in eastern India in the light of projected climate
change: Physiological effect on plants due to change in
CO

2
 concentration showed varietal diversity. In groundnut

total chlorophyll decreased in the variety ‘Tag 24’ whereas
other varieties, ‘Kaderi’ and ‘Smruti’, showed significant
increase of total chlorophyll content at 25% CO

2
 level

higher than the ambient. In rice, ‘ORS-326’ performed
comparatively well under 25% high CO

2
 condition

compared to Lalat and Khandagiri. About 25% CO
2
 affected

more on chlorophyll content in cv. Khandagiri in 90 days
as compared to 60 days of treatment.

Higher CO
2
 produced taller plants (by 3.8 cm), more

tillers (by 38%), more root growth (by 79% wt) and earlier
flowering (by 5 days) in rice ‘Lalat’. Differential response
on the appearance of flowering, grain filling, top biomass,
and grain yield was observed in rice under OTCs during
dry and wet seasons due to elevated CO

2
 in ambient

conditions and with rising temperatures. With the elevated
CO

2
, and 33.3oC temperature in dry season the grain yield

was decreased by 22%, which could be a serious concern
for dry season rice production in eastern India.

Methane emission was more under elevated CO
2

(13.265 ppm) than the ambient condition (6.755 ppm).
Heterotrophic bacterial population was more (35×105cfu/
g of soil) under high CO

2
 than in ambient condition

(20×105cfu/g of soil). A marginal increase in available N,
P and K status of soil was noted with increasing CO

2

concentration of 25% and temperature 20C above ambient

DNA fingerprints produced
using DGGE

Open top champers with rice plants with
elevated CO2

CO2 effect

       Height   Tillering        Root growth/hill      Flowering

         Tillers         Root growth/hill Tillers Flag leaf

Nitrogen (N2) effect                       Water management effect

Effect of CO2, N and water on rice plant
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in JAVA language for sorting of mango have been
developed.

Cryogenic grinding for retention of flavour and
medicinal properties of some important Indian spices:
The ambient and cryogenic grinding of selected spices
using a laboratory spice grinder showed that the specific
energy consumption was higher for ambient grinding as
compared to cryogenic grinding of spices; the highest
specific energy consumption was for ambient grinding of
black pepper (202.17 (kWh/tonne) and that of lowest for
cryogenic grinding of coriander (52.22 kWh/tonne). The
average particle size of cryo-ground samples was finer
than ambient ground samples.

High pressure processing (HPP) of high value
perishable commodities: High pressure destruction kinetics
of microflora in mango pulp showed that high pressure
inactivation was influenced both by pulse and static
pressures; but microorganisms may have differential
resistance towards to these pressures. Mango pulp
processed in the pressure range of 100-600 MPa at
ambient temperatures (27±2oC) showed a dual effect of
pressurization on microorganisms in which pulse pressure
and pressure hold worked synergistically to reduce the
microbial counts. Mesophiles were found to have
maximum resistance towards pulse pressurization,
whereas lactic acid bacteria had highest pressure death
time at 300 MPa. These bacteria showed relatively high
resistance towards static pressurization. Yeast and mold
showed similar behavior as lactic acid bacteria at 300 MPa.
Psychrotrophs and mesophiles, on the other hand, were
more affected by static pressurization than pulse pressure.

value in OTCs. Soil organic carbon was not affected with
the elevated CO

2
 and temperature.

Structures and Processing Engineering

Design and development of rubber dams for
watersheds: Impact of installed rubber dams on crop
productivity of summer vegetables and economics of rice
based cropping system showed enhancement of yield of
ridge gourd, pumpkin, brinjal and cowpea due to assured
water supply. Comprehensive training of farmers for better
utilization of water resources through rubber dams to
increase productivity was organized. Also organized
training programme for government functionaries on
operation and advantages of rubber dams in watersheds.

Bamboo as a green engineering material in rural
housing and agricultural structures for sustainable
economy: To enable life
size testing of bamboo
column, a new test setup
has been developed, which
meets the Indian National
Building Code 2005. The
developed test setup has the
ability to test the column in
laterally restrained
conditions. It is designed to
take a bamboo column to
ultimate failure loading.
Variable range of heights of
bamboo column can be tested through adjustments in the
cross head. Deflection control mode of testing is possible
through the innovative injection system integration. Data
acquisition through digital camera gives a tamper proof
record of test, and it enables the possibility of remote
monitoring and reviewing.

Copperised neem oil treated bamboo samples resulted
in high decay resistance property, and thus an effective
preservative method for the storage of bamboo.

Development of nondestructive systems for
evaluation of microbial and physico-chemical quality
parameters of mango: Common maturity index for nine
major cultivars of mangoes (Alphonso, Dushehri, Langra,
Maldah, Chausa, Mallika, Kesar, Banganpalli, Neelam)
has been computed based on measured bio-chemical quality
parameters, digital radiography, line-scan camera and
related controls. Real-time validation of the maturity index
formulae with reasonable accuracy and its comparison
with farmers perception has been done in orchard of some
varieties of mangoes. Two algorithms for computation of
size, colour and per cent defects, using Image J software

Test set-up for bamboo column

High pressure treated fish gelHigh pressure processed mango
pulp

Pressure treated samples of headless Indian white
prawn, stored in 6°C and 2°C had a shelf life of 32 days
and 35 days of storage. The HPP treatment to washed
fish mince and storage at low temperature showed a
positive effect in its gelling property. However, high
pressure treatment at 400 MPa, at 25°C for 20 minutes
gave maximum gel strength.

Novel biotechnological processes for production of
high value products from rice straw and bagasse: A novel
nanofiltration system was designed and fabricated for
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separating oligosaccharides from monomers, and
separation and concentration of lignins. Membranes with
different cut-offs of different materials have been
standardized and are being employed for separation of
oligosaccharides from monosaccharides to explore the
therapeutic potential.

A strain of
Aspergillus fumigatus
has been characterized
at molecular level. Few
strains developed
through classical
i m p r o v e m e n t
technique, and
subjected to stability,
e x p r e s s i o n ,
thermostability and
enzyme production
capability trials. The saccharification of rice straw with
cellulases from mutants resulted in 90% saccharification.
Two acid and thermostable endoglucanases have been
purified and characterized from A. nidulans.

Social Sciences in Agriculture
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: Four participatory rural appraisals (PRAs)
were made in West Godavari, Krishna and Nalgonda
Districts of Andhra Pradesh. A consolidated report on 26
ICT initiatives studied, and another consolidated report
on information need of Indian farmers based on study of
1381 farmers (beneficiary and non beneficiary) from 57
villages across 12 states through questionnaire, PRAs and
workshops etc. were discussed in the National Workshop
on ICT in Agriculture and Regional Workshops on
Information Need of Indian Farmers. The scope of work
for the development of necessary ICT modules for the
proposed model has been freezed and the modules (web
and mobile Interfaces) are being developed. Two KVKs
from two districts namely Nellore and Wyra, Khammam
in Andhra Pradesh have been identified for pilot testing of
proposed ICT model in 6 villages (3 villages per KVK)
with 100 farmers in each village.

As per the identified information needs, content in
agriculture (paddy), fishery and animal husbandry is being
developed, both in English and Telugu languages, in a
format that is required for text, voice mail and multimedia
form for dissemination of information through the
proposed ICT model.

Risk Assessment and Insurance Products for
Agriculture: Wine Grape Insurance Structuring
A u t o m a t i o n
T o o l
(WIGISAT) has
been developed
and tested in a
s takeholders
i n t e r f a c e
dialogue meet
along with
application of
‘Money Mobile’.
It is an online
tool mainly
developed for grape growers, and aimed to automate the
complete business operations for wine grape insurance
portfolio right from product enquiry to sales and after
sales support. It acts as an interface between insurance
company and grape growers; helps to know the level of
risk involved in grape cultivation and also type of products
farmers need, and it also gives the farmer the information
about available grape insurance products which best suit
his risk condition.

Other innovations attempted include a potato crop
insurance cover in Punjab and the on-line decision support
system.

Arsenic in food-chain: cause, effect and mitigation:
In the mitigation studies using specific bacterial isolates,
an isolate AGH-02 was found capable of transforming 40%
aresnite to arsenate when grown in sole arsenite medium.
Isolate ADP-32 in aerobic conditions and AGH-08 in
anaerobic condition showed highest volatilization loss of
arsenic whereas ADP-18 (facultative aerobic strain)
volatilized arsenic in both aerobic and anaerobic conditions.
Among 55 arsenic resistant microbes, 12 strains showed
significant arsenic volatilizing capacity. Four bacterial
strains of Chryseobacterium and Acinetobacter spp. have
been identified capable of reducing significant amount of
AsV in sediment microcosm. Oral feeding of two bacterial
strains enhanced the As content of faeces of cows and
reduced as load in animal body; referral specimen of one
such strain has been deposited in the international
depository authority at MTCC.

Standardization of selected ethnic fermented foods
and beverages by rationalization of indigenous
knowledge: Instant idli dry mix technology with dry form
culture has been developed. For preparing the idli the dry
mix is simply mixed with two times of water and allowed
for 1-2 hours fermentation. This technology eliminates

Nanofiltration system

Wine Grape Insurance Structuring Automation
Tool (WIGISAT)
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the cumbersome process of wet grinding but the texture
and other organoleptic qualities of the idly prepared are
similar to the wet grind batter method idli. Rice varieties
like ‘white ponni’, ‘Co 43’, ‘IR 20’, ‘Adt 36’, ‘BPT’,
‘sona masoori’, ‘kranti’ are suitable for Insta dry mix.
Shelf life of dry mix is more than four months. Other
value-added variants of idli developed are nutri idli mix,
therapeutic idli, and ready-to-eat idli in pouches.

Millet dhokla mix technology was standardized in 20%
curd and 10% lime juice, and one hour fermentation.
Dhokla mix stored well without insect infestation at
ambient condition in two packaging materials viz. 400
gauge polypropylene and metalized polypropylene for 30
days.

ITS region of the yeast strains responsible for
preparing rice beer were amplified and phylogenetic tree
based on the ITS region was constructed. Eight ITS
Sequences have been submitted to GenBank (accession
nos. JF505278-JF505285).

Animal Reproduction

Characterisation and differentiation of embryonic
and spermatogonial stem cells in cattle and buffaloes:
The three embryonic stem (ES) cell lines produced were
at 165, 125 and 115 passages and in culture over 34, 26
and 24 months, respectively. The colonies were
mechanically passaged every 5 to 6 days, characterized in
every alternate passage, and ES cells regularly checked
for their pluripotency by studying the expression of
transcription based markers, like OCT4, NANOG, and
SOX-2 and/or surface based-markers such as SSEA-1,
SSEA-3, SSEA-4, TRA-1-60, and TRA-1-81, etc.

Morphologically healthy colonies for buffalo
spermatogonial stem cells were developed and
characterized. The cells expressed spermatogonial specific
genes - Plzf and VASA; and the pluripotency related
markers - alkaline phosphtase, DBA, CD9, SSEA-1, OCT-
4, NANOG and REX-1.

Genetic basis of
inferior sperm
quality and fertility
of crossbred bulls:
The good quality
semen producers
showed significantly
higher level of
p r o t a m i n e s
expression for PRM1
mRNA and PKM2 (P
< 0.001) than the
poor quality semen
producing group of
cattle. PCR based
method developed to
trace the exotic
inheritance pattern
for Holstein, Jersey or
Indicine Y
chromosome, and
also for diagnosing
five important
common genetic disorders (BLAD, BC, DUMPS, CVM,
and FXID) in cattle.

Molecular basis of capacitation like changes in the
assessment and prevention of cryodamage during
cryopreservation of bovine spermatozoa (Buffalo and
Crossbred Bulls): Cryopreservation induced lethal and
sub-lethal damage to spermatozoa: The extent of
capacitation due to cryopreservation was found to reduce
by 30-40%. In vitro fertilization experiments showed
improved cleavage rates and growth upto blastocyst stage
in presence of additives compared to their absence. The
rise in intracellular Ca++ levels was reduced in spermatozoa
to a level of 40-75% in presence of additives following
cryopreservation. The sub-lethal damage observed was
less in soya milk extender compared to the egg yolk
extender in buffalo spermatozoa. Hydrogen peroxide

Tracing the exotic inheritance pattern
for Holstein, Jersey or Indicine Y
chromosome

PCR based test for five important
common genetic disorders in cattle

Differential Immunolocalization of enzyme Glutathione-S-Transferase
(GST) in buffalo and Karan Fries spermatozoa
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contribute in optimizing other embryo biotechnology
protocols in buffalo.

production, superoxide anion production and the extent
of lipid peroxidation in the cryopreserved semen were
significantly reduced on supplementation of additives
compared to their absence in both the exenders.

Elucidating the physiological and genomic
regulation process of follicular development, oocyte
maturation and embryogenesis in buffalo: Investigations
on species-specific chronology of embryonic development
in buffalo to decide any embryonic manipulation procedure
has led to the observation that the embryo crosses the
zygotic gene activation (ZGA) event between 4 to 8-cell
stages (massive ZGA) and even 2 to 4-cell stages (minor
ZGA) in contrast with cattle embryos where ZGA happens
late, at 16 cell stage. The ZGA event has been worked out
in buffalo preimplantation embryos following multiple
approaches of gene expression analysis, in vitro
transcription inhibition and documenting incorporation of
RNA precursors in the course of cleavage divisions. Thus
buffalo embryos before and after 8 cell stages need
different treatment while culturing them for in vitro
development. This information helps in explaining poor
development of buffalo IVF produced embryos and will

To understand mechanism of reproduction
shortcomings in buffalo, studies on Cyp19 gene expression
control in the ovary included the identification of a novel
buffalo specific promoter for Cyp19 and explanation of
its epigenetic regulatory mechanisms in ovary. Novel single
nucleotide polymorphism (SNP) within the buffalo Cyp19
gene has been identified and its association with late maturity
validated. Also identified an alternative pathway for
activation of Cyp19 gene in buffalo ovarian follicles
involving transcription factor GATA4.

Developmental potency of parthenogenetic goat
embryos: Global gene expression profiles of different
stages of parthenogenetic vs bi-parental embryos,
to understand the developmental deficiency of
parthenogenetic caprine embryo development, have shown
that at morula stage of embryo development, about 140
genes were upregulated and 48 downregulated in
parthenogenetic diploid embryos as compared to similar

Effect of incorporation of taurine or trehalose to freezing extender
on Lipid Peroxidation, production of superoxide anion and hydrogen
peroxide by the frozen thawed Buffalo and Karan Fries spermatozoa

Chronological details of buffalo embryonic development

A novel alternative pathway of Cyp19 gene action in
Buffalo Follicular cells
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stage of IVF embryos. Validation of six genes have been
done. A few genes identified as responsible for spontaneous
parthenogenesis in turkey were tested in caprine
partyhenogentic embryos. One gene has shown similar
expression pattern in diploid parthenogenetic caprine
embryos similar to parthenogenetic turkey.

Analysis of mammary gland transcriptome and
proteome during lactation and involution in indigenous
cattle and buffalo for identification of probable
mammary biomarkers: A spontaneously transformed
buffalo mammary epithelial cell line has been established,
maintained over long term (>50 passages), and
characterized. Such a cell line retaining mammary gland
specific functions can be used as a model to study the
development, differentiation and involution of mammary
gland as well as expression systems for therapeutic
proteins.

A panel of probable biomarkers (proteins) linked to
milk production which is expressed in mammary epithelial
cells (MEC) in cows and buffaloes during lactation have
also been identified. A comparison of bovine MEC isolated
from high yielding ‘Sahiwal’, low yielding ‘Sahiwal’ and
high yielding ‘Karan Fries’ cows led to the identification
of 28 proteins whose expression varied with the milk
yielding potential of peak lactating cows. The most strongly
regulated proteins are cytoskeletal components, calcium-
binding proteins, regulators of cellular metabolism and
regulators of protein stability. Categorization of proteins
from high and low yielder based on molecular function
showed that proteins were involved in binding activity
(31%) and transporter activity (19%).

Animal Health

Bovine Mastitis: Unraveling molecular details of
host-microbe interaction and development of molecular
diagnostic methods: A biochip capable of detecting
mastitis-causing pathogens Staphylococcus aureus and
Streptococcus spp., viz. S. agalactiae, S. dysgalactiae, and
S. uberis, and E. coli and specific virulence genes has
been developed. This methodology is based on DNA
amplification of genus-specific sequences of the target
pathogens and virulence genes. Primers and probes for S.
aureus, Streptococcus spp., and E. coli based on virulence
genes were designed and 4 tube multiplex PCR carried
out using biotinylated reverse primers. The amplified
products were subjected for hybridization with the dot-
blotted probes on nylon membrane and detected using
Avidin-alkaline phosphatase system. The positive reactions
correlated with the gel-based detection of amplified
products.

Identified significant epigenetic alteration, i.e. H3K14
hyperacetylation associated with experimentally induced
E. coli mastitis in mice model. Histone hyperacetylation is
a prerequisite for gene expression. Western blotting with
site specific anti-acetylated histone antibodies revealed
significant hyperacetylation of H3Lys14 and H4Lys 8
residues after 24h of infection, when compared with PBS
control.

E. coli infection induces expression of immune
related genes : Analysis of a set of pro-inflammatory genes
viz. IL-2, IL-4, IL-6, IL-12, GMCSF, IFNã, TNF-á, TLR-
2, TLR-4, TLR-9, TLR-11, TLR- 12, TLR-13  CD14,
IL1â, RANTES, Lactoferrins, CxCl1, CxCl5, C3 and SAA3
by quantitative RT-PCR has shown gradual increase in
expression levels of these genes from 4h to 24h. After
48h of infection, there was drastic increase in the
expression level of all these genes.

Activated p300 induced expression of inflammatory
gene expression during E. coli infection

Important genes involved in the p300 (octagon) interactome are
shown in ovals and their expression levels in infected (left square)
and uninfected (right square) tissues are indicated on the top (3
colour gradient- Red – overexpression, yellow- no change, green-
repression). Downstream targets are shown by arrow and important
nodes are indicated by squares.

Identification of oncolytic viral genes and
development of tumour targeted nano-delivery vehicle
for cancer therapy in bovines: The NS1 gene of CPV-2
and VP3 of chicken infectious anaemia virus (CAV) were
amplified and cloned in eukaryotic expression vector
pcDNA3.1(+) for developing viral gene therapeutics for
cancer. The fully characterized viral gene constructs are
ready to be delivered to the tumour tissues of interest for
studying their oncolytic potential in vivo in mouse/rat
tumour model.
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For developing tumour specific peptide nano-delivery
vehicle, more than 22 cell penetrating peptides have been
designed and chemically synthesized. Four unique
receptors-ligands on horn cancer cells have been identified
using phage-display method and corresponding ligands
specific to horn cancers were synthesized chemically and
checked for binding specificity. The results indicated that
these ligands are highly specific to horn cancers and have
very little reactivity with other cells.

Toll-like receptors in farm animals–Evolutionary
lineages and application in disease resistance: Generated
a sequence data of around 1,00,000 bases by the complete
sequencing of 10 TLR genes of goats, buffalo, mithun
and yak. Lack of clinical disease in buffalo, to the viral
disease Peste des petits has been attributed to higher
production of IFN (?) in buffaloes PBMCs causing
decreased replication of PPRV in buffalo PBMCs;
mechanism of differential susceptibility of goat and buffalo
ruminants has been clearly established.

Toll-like receptors in phylogenetically divergent fish
species-their contribution in modulating the innate
immunity: Toll-like receptors (TLR) in the economically
important farmed fish (rohu, catla, mrigal, magur and
singhi), and also in shark have been identified, cloned and
sequenced for the first time in India. TLR-signalling
pathway has been identified as an efficient system of
inducing innate immunity in fish. Pathogen binding/
recognizing critical domains have been predicted in TLR-
2 and TLR-3 in rohu (Lebeo rohita), as a potential marker
for selecting disease resistance fish stock. For the first
time milk shark (Chiloscyllium species) has been maintained
by captive breeding and TLR-like genes have been identified
in this species.

Serological diversity and molecular characterization
of Dichelobacter nodosus and development of vaccine
against virulent footrot: The B-serogroup specific whole
cell vaccine against virulent footrot has been validated for
both therapeutic as well as prophylactic effect. The
vaccinated animals were protected for about 6 months.
Vaccination twice before and after migration of the sheep
to highland pastures is likely to control the disease
effectively in Jammu & Kashmir. The field trials on more
than 2100 sheep and few goats vaccinated from different
districts of the Kashmir valley and Himachal Pradesh have
shown both therapeutic and humoral immune response.
More than 98% of the animals could recover well after
the vaccination. The vaccine develops a protective
agglutinin titre which lasts for four months; however, the
animals remain protected still longer, i.e. for 5-6 months,
after the vaccination.

A novel serotyping system for D. nodosus based on
the PCR-RFLP of the fimA gene has been developed as an
epidemiological marker in strain differentiation of D.
nodosus. Molecular cloning and sequence analysis of four
structurally variant linked genes (omp1 A, B, C, D) that
encode the major outer membrane proteins of
Dichelobacter nodosus from serogroup B has been
successfully done. A high level expression and purification
of Omp1A, Omp1D, two proteases (AprV5 and BprV)
and fimA has been accomplished.

Gene Silencing- A strategy for management of White
spot: WSSV quantification by real-time PCR: The WSSV
inoculum was prepared from the gills of naturally infected
Penaeus monodon that had been stored at -80oC. The
quantitative real time PCR was performed to calculate the
virus copies of the inoculum from the infected shrimp
using the standard curve. With an optimal PCR mixture,
the WSSV quantity of the experiment sample was shown
to be 2.6x107 copies per microlitre and which is equivalent
to 5.2x108 WSSV copies per gram of tissue.

cDNA library of shark spleen and EST annotation

CT values of WSSV sample isolated from infected P. monodon

WSSV Cycle of threshold (CT) Mean CT No. of
suspen- values WSSV
sion copies

1 2 3

1/100 19.697 19.7726 18.1314 19.20033 2.6x107

1/1000 23.793 24.1981 24.2127 24.06793 2.6x107

Challenging studies on shrimps using antisense
construct: The adult shrimps vaccinated with a specified
dose of antisense plasmid construct (1µg/ body weight of
the animal) were challenged after 48 h with a predetermined
dose of WSSV inoculum by injection. The survivability of



95

RESEARCH ACHIEVEMENTS AND INNOVATIONS: COMPONENT 4

NAIP ANNUAL REPORT 2011–12

the animals having the antisense construct was compared
with the unprotected challenged shrimps (positive) and
negative (saline only) controls. The positive controls
succumbed to death by 12th day whereas no mortality was
seen in the negative controls. The vaccinated animals
showed about 70-80% survivability after 15 days of
challenging experiment.

Herbal acaricides as means to overcome the
development of resistant in ticks to conventional
acaricides: The herbal acaricide product IVRI/1/F/1 has
been developed to characterize for safety, stability and
activity against acaricide resistant ticks. At 5x concentration
the formulation has not shown any unwanted reaction on
animals. The extract was found stable upto 120 days at
room temperature
without any
change in
efficacy. Pen trial
on crossbred
male calves gave
nearly 70%
protection against
repeated high
c h a l l e n g e
i n f e s t a t i o n s .
Clinical trial
confirmed its efficacy against field challenge and more
than 85% protection was achieved. The Precocene-1 has
been identified as one of the major components of the
extract. Besides the anti-tick properties, the fly repellant
property has also been detected in the formulation.

Tick isolates collected from three different agro-
climatic regions of country have been characterized
genetically for detection of point mutations (kdr like
mutation in domain IIS6, T2134A in domain IIIS6 and
C190A in domain IIS4-5) in sodium channel gene. A
nucleotide substitution of cytosine [C] to adenine [A] at
position 190 in domain IIS4-5 linker region was detected
in three field isolates having resistance factor of 6.7 - 34.9
to deltmethrin. In silico analysis revealed changes of
leucine to isoleucine within domain IIS4-5 of the sodium
channel gene. The occurrence of mutation in the tick
isolates having high resistance factor suggested the
operation role of target site insensitivity as mechanism of
resistance.

Network for Cattleyard Management

Development of wireless sensor network for animal
management: Research model sensor network consisting
of weighbridge, feed and fluid kiosks, pedeometer, mount

counter to study various animal related parameters where
human interventions are time-consuming and imprecise,
has been developed and deployed for detection such as
timely heat or interventions, like automated precise feed/
fluid uptake by animals, studying diseased conditions,
automated weighments for a set of animals etc. All
information is transmistted over a multihop network to a
central server running the database management system
and the sensor network user application.

HPTLC profile of extract, fractions and
identification of Precocene -I

Ankle bound pedometer for
Activity Monitoring

Weighbridge node (white) connected
to central server (black) through a
multihop network

Milk and Dairy Production

Identification of quantitative trait loci for milk yield,
fat and protein per cent in buffaloes: Progress in
genotyping of buffaloes includes identification and
validation of 2.36 lakh Single Nucleotide Polymorphisms
(SNPs) out of a total of 6.54 lakh SNPs detected. Out of
these, 1.97 lakh SNPs were identified in the coding part
of the genome, which includes more than 800 genes
directly associated with milk production in cattle.

SNPs detection using RNAseq method and carrying alignment by
annotated reference

Development of biosensors and micro-techniques
for analysis of pesticide residues, aflatoxin, heavy metals
and bacterial contamination in milk: A prototype
microfluidics device has been fabricated under deliverable
II for online analysis of milk for multianalyte analysis. A
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novel microtechnique (bioassay) for detection of bacterial
contaminant (enterococci) in milk is also developed.

Aggregation of gold nano
particles in presence of urea
present in milk
A. Normal milk B. Milk spiked with
urea

by using this method. No major method interfered with
this test.

Novel approaches for production of nutraceuticals
from milk and Indian herbs for potential use in
functional dairy foods: Production conditions for highly
soluble and biologically active enzymes were optimized.
Eighteen native strains of dairy yeast (Kluyveromyces spp.)
showing higher β-galactosidase activity were characterized
up to species level, confirming 14 strains as Kluyveromyces
marxianus and 4 as K. lactis (NCBI Accession Nos.
HM473144-48 and HM473170-82). Among lactic acid
bacteria, 50 were subjected to biochemical and molecular
characterization. The S. thermophilus strains showed
higher, β-galactosidase activity. In animal studies on mice
it was found that feeding of galacto-oligosaccharides
(GOS) effectively reduced the adherence of Listeria
monocytogenes, a widely distributed fatal pathogen, in
intestine, liver and spleen.

GOS production at 20% lactose conc. after 5 hr of incubation

Effect of the selected plant extracts on conjugated
linoleic acid (CLA) enhancement and important rumen
fermentation parameters such as total gas production,
individual gases, volatile fatty acid production was
analyzed in-vitro, and subsequently validated in-vivo. A
360% increase in CLA production was observed in case
of supplementation with 4% of J. palak plant extract.
Overall positive effects on rumen fermentation parameters
were observed in case of in-vitro supplementation with
S. nigrum and J. palak. It was concluded that C. cyminum
increased CLA and vaccenic acid (VA) in milk by
manipulation of microbial ecosystem and linoleic acid
metabolism in the rumen.

Rumen Physiology and Ecology

Rumen microbial diversity in domesticated and wild
ruminants and impact of additives on methanogenesis
and utilization of poor quality fibrous feeds: Feeding
trials using ajowain oil as feed additive as methane inhibitor
and growth promoter indicated that ajowain oil can be
used as growth promoter. Evaluation of herbs with known
active principles used @1-3% of substrate dry matter;
Myristica fragrans (Jayphall), Anethum sowa (Suva),

A prototype microfluidics developed and lab-
tested for online multianalyte analysis of milk

Detection and mitigation of dairy pathogens and
detection of adulterants using chemical biology:
Detection of urea in milk: Developed a gold nano-particles
(GNPs) based detection system for on-site detection of
urea in milk under ordinary conditions in unorganized
dairies and small milk
plants. This first generation
system gives a qualitative
output, i.e. either ‘yes’, i.e.
adulterated with urea or
‘no’, i.e. no adulteration;
(‘one’ or ‘zero’,
respectively). This sensor
could detect 20-80 mM urea
spiked in milk which is more
than the natural level of urea
present in the milk.
Sodium chloride, sodium
bicarbonate, detergent
(SDS) and glucose did not
interfere with this test.

Investigations on novel chemical entities (NCE) with
antibacterial activity showed that the entity IITR 06144
was the most potent antimicrobial compound in the list of
30 major hits identified. Further studies on this NCE showed
that this compound inhibits synthesis of the proteins
involved in septum ring formation during the cytokinesis;
thereby indicating that the NCE IITR6144 interferes with
the cell division protein.

Detection of detergent in milk: The simple, colour-
based method for detergent detection in milk developed
by the consortium was validated for its detection limit at
an accredited lab. It could detect 20 mg (lab claimed of
16 mg, which can still be achieved by using tools for
detecting spectrum/colour detection) of laboratory grade
detergent in 100 ml of milk implying that even 2 litres of
synthetic milk added to 100 litre of milk can be detected
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Apium graveolens (Ajmo), Cuminum cyminum (Jeera),
Cinnamonum zeylanicum (dalchini) and Eclipta alba
(bhangro) containing essential oils, Dohichos biflorus
(kulthi), Asparagus recemosus (shatavary) and Acacia
concina (shikakai) containing saponins and Camellia
sinesis (green tea), Myrica nagi (kayphall) and Acacia
arabica (babul) containing tannins as active compounds
revealed that suva, kulthi and babul @ 2% supplementation
on dry matter basis has shown potential to mitigate methane
production without affecting digestibility of feed.

Manipulation of rumen ecosystem through modified
rumen microbes encoding novel fibrolytic enzymes for
the improved utilization of crop residues: The FAE
encoding gene successfully cloned in to the pYES2 shuttle
vector, pQE trisystem vector and transformed in to Yeast
and B. fibrosolvens. The genes encoding the avicelase
(endoglucanase) from Phanerochaete chrysosporium have
been cloned into gateway entry vector and recombined
into the yeast shuttle vector. Expressions of these genes
have been checked by western blotting. In-vitro trial with
recombinant yeast Saccharomyces cerevisiae containing
exoglucanase has been conducted using RUSITEC, and
total protozoal count, total bacterial count and dry matter

digestibility of the recombinant Yeast cultures has been
assessed.

Meat Production

Development of goat having knocked down
myostatin gene through RNA interference technology to
enhance the meat production: Structural and regulatory
basis of variation in myostatin gene between meat and
nonmeat type breed in rabbit, goat and poultry has been
partly understood. The 3 exonic regions of myostatin gene
(MSTN) were sequenced in fifteen animals of three
different rabbit breeds (White giant, Soviet Chinchilla and
Desi) which showed only one variation (A>G) in exon I
of a Soviet Chinchilla (S11) and one variation (G>A) in
exon III of a White Giant breed (W12). 45 rabbit MSTN
sequences have been augmented at the NCBI GenBank
(Acc. Nos. GU244540-GU244584). Also, full length
sequence of MSTN cDNA as well as promoter sequence
of poultry have been cloned, characterized and 2 sequences
of poultry submitted to NCBI. A stable integration of shRNA
construct against conserved region of myostatin gene for
demonstrating the knockdown effect in in vitro cell culture
system has been achieved.
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Financial Management
3

Disbursement

Till March 2012, claims for ‘620.19 crores was made
against the total expenditure of ‘808.44 crore. During the
period from 1 April 2011 to 31 March 2012, claims of
‘78.62 crores against the total expenditure of ‘131.47
crores has been made.

Under GEF project of Component 3 claim of ‘9.50
crores have been made till March 2012 out of total
expenditure of ‘13.83 crores. The component wise details
of budget and disbursement are given in Table 3.1.

Budgetary allocation vs Release vs Expenditure /
Disbursement of 2011-12

The Annual Revised Estimate for 2011-12 is ‘170.68
crores for NAIP and ‘5.32 crore for the three sub-projects
under GEF. The total amount released to various
implementing units up to March 2012 is ‘153.66 crores
under NAIP and ‘4.93 crores under GEF sub-projects.
Till March 2012, the total amount disbursed was ‘78.62
crores under NAIP and ‘2.31 crores under GEF by the
Bank. The details of component wise break up are given
in Table 3.2.

Table 3.1: Details of sanctioned budget and disbursement by the World Bank                                    (‘ in crores)

Comp. Total Budget Expenditure Cumulative Cumulative Commutative
 Sanctioned 2011-12  in 2011-12 release till  expenditure amount

Budget March, 2012   till Dec., 2011  disbursed
 by the Bank

1 430.53 75.00 50.76 243.44* 201.07**

2 252.55 26.00 24.45 202.88 179.07

3 273.03 35.68 18.42 202.54 173.13

4 314.71 34.00 37.84 277.44 255.17

Sub-total 1270.82 170.68 131.47 926.3 808.44 620.19
NAIP

G E F 36.12 5.32 6.64 17.7 13.83 9.50

Total 1306.94 176.00 138.11 944.00 826.60 632.60

Table 3.2: Financial Management (‘ in crore)

Component Budget Release Expenditure Disbursement
(March 2012)  (April – Dec.11)  (April – Dec. 2010-11)

1 75 61.75 50.76 32.25

2 26 24.3 24.45 13.98

3 35.68 25.09 18.42 13.27

4 34 42.52 37.84 19.12

Sub-total NAIP 170.68 153.66 131.47 78.62

G E F 5.32 4.93 6.64 2.31

Total 176 158.59 138.11 80.93

* Including Rs 0.38  crore of retroactive period
** Including Rs 3.64  crore of retroactive period
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The details of the release, expenditure, percentage
utilization as cumulative and for the financial year (2011–
12) are given in Table 3.3. The overall cumulative
utilization is 87% ranging from 83 to 92% among
components and the utilization for the financial year 2011–
12 is 85% ranging from 82 to 100%.

Overall financial progress in the format is given in
Annexure 2.

Annual Accounting and Audit of NAIP has been got
done. The Audit certificate was obtained and submitted to
the World Bank.

Rectification of audit disallowance for FY 2008-09,
2009-10 and 2010-11: The final decision of PDA (SD),

New Delhi on the replies submitted by the Units has been
received. In case of disallowances made by empanelled
CAs, the implementing agencies have been advised to meet
such experts from their own resources wherever
rectification has not been done.

Internal Audit

The Ernst & Young Pvt. Ltd. has been entrusted the
work of internal Audit of NAIP. During the year 2011-12,
the internal audit of 29 implementing units of NAIP has
been completed and internal audit reports have been
received in NAIP. The internal audit report for the period
Jan. 2012 to March, 2012 has been received in the month
of April, 2012.

Table 3.3: Details of release, expenditure and utilization (‘ in crores)

Comp. Total Budget Release in Expenditure Per cent Cumulative Cumulative Cumulative
sanctioned  2011-12  2011-12  till  in 2011-12 utilization release expenditure  %

budget  March 2012  (2011-12)  till 31.3.12   till Dec. 2011 utilization

1 430.53 75 61.75 50.76 82.20 243.44 201.07 82.60

2 252.55 26 24.3 24.45 100.62 202.88 179.07 88.26

3 273.03 35.68 25.09 18.42 73.42 202.54 173.13 85.48

4 314.71 34 42.52 37.84 88.99 277.44 255.17 91.97

Sub-total 1270.82 170.68 153.66 131.47 85.56 926.3 808.44 87.28
NAIP

G E F 36.12 5.32 4.93 6.64 134.69 17.7 13.83 78.14

Total 1306.94 176 158.59 138.11 87.09 944 822.27 87.10
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Procurement
4

Procurement in NAIP is a decentralized structure and
the project document envisaged that the procurement
would be carried out by consortia for research activities
undertaken by them. An Under Secretary (Procurement
& Administration) is supervising the Procurement Cell of
PIU. The Procurement Cell of PIU is assisted by RITES
Ltd., the procurement Consultants hired for this purpose.
The Procurement Cell is functioning as main resource
center to guide and advise the implementing units

on procurement procedures as per the World Bank
guidelines.

Procurement Plan

The Procurement Plan is updated in a timely manner.
The Plan for the remaining period of NAIP is submitted
to World Bank. Figures of the Procurement Plan
vis-à-vis the procurement completed year-wise is given
in Table 4.1.

Procurement of Consultancy Services at PIU NAIP

(i) Table 4.2 indicates the contracts awarded by the Project Implementation Unit, NAIP.

(In rupees crores)

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 43.98 4.8 11.37 2.5 3.77 30.1 59.12

2011-12 10.3 2.90 0.1 1.53 26.0 20.93 36.4 25.36 *

Total 306.4 227.12 40.1 28.6 33.7 31.1 380.2 286.82

Table 4.1: Status of procurement

* Procurement completed figures are upto 31 January, 2012 only

Contract

S. No. Name of the assignment Awarded to Period Value Signed on
(in lakhs of ‘)

1. Monitoring & Evaluation M/s Consulting Engineering May 2007 – 251.45 29.05.2007
System Services (India) Pvt Ltd., June 2012

New Delhi

2. Consultants Services for M/s ERNET India, New Delhi March 2008– 247.76 plus 29.02.2008
Designing and Setting Up  March 2013 service tax
of Secured intranet and extra as
Centralized Data Center applicable

3. Consultants Services of M/s Ernst & Young Pvt. Ltd. Up to 207.00 16.02.2009
Internal Auditor December 2012

5. Consultants Services of Mr Niresh Kumar April 2010 to ‘45,000  thousand + 01.04.2010
Chartered Accountant continue S.T., per month

6. Procurement Consultants R I T E S From 03.07.2009 239.39 03.07.2009
for NAIP/ICAR  to 30.06.2012

7. IT Team One individual April 2010 ‘ 0.7 lakhs April 2010
per month

8. Communication Specialist Mr Bupesh Singhvi Oct, 2011 ‘ 0.75 lakhs 07.10.2011
per month

Table 4.2: Procurement of consultancy services
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(ii) Table 4.3 indicates consultancy contracts which are under the process of hiring:

Other activities of Procurement Cell

(i) Monitoring & supervision
The other activities of procurement cell is given in
Table 4.4. Procurement to be under taken by the
consortia partners are monitored and supervised at
PIU NAIP. Proper guidance is provided in preparation
of procurement documents and getting no objection
of the World Bank (in case of Prior Review items).
Custom Duty Exemption Certificates are issued to the
consortia partners for procurement under ICB &
International Shopping.

S. No. Name of the assignment Estimated Contract Status
Value (‘/Lakh)

1. Consultancy services for 100 Signing of contract
Outcome Focused Impact Assessment

2. Consultancy services for 100 Signing of contract
Business Planning & Development Units

Coordinator, Component 3 has been identified as a
local point person for disposal of any grievances. At
consortia level, the CPI/CCPIs have been sensitized
to handle any such issue meticulously.  Guidelines have
been issued to the head of the Institutes, where NAIP
sub-projects are being implemented. A Complaint
Register is maintained at PIU NAIP for centralized
monitoring of the complaints received.
Status of complaints :

Total No. of complaints received - 15

Disposed - 14

Complaints under verification - 01

(iv) Procurement review : Annual Post Procurement
Review  (PPR) for 2010-11 was carried out by the
World Bank appointed agency, M/s GPCL during
January 2012 at three locations – Mumbai, Bangalore
and New Delhi. The report has not been received so
far. Comments of PIU NAIP have already been
submitted to the World Bank on earlier reports. An
advisory containing the major findings of GPCL has
also been issued to all the sub-project Implementing
Units to avoid the occurrence of those mistakes.

(v) World Bank Mission during June 2011 & December
2011: During the year  2011-12 two Implementation
Support Missions were held. Updated procurement
status was presented during the review meetings and
the progress discussed. The World Bank Mission has

(ii) Training & Capacity Building: Phase wise trainings
have been arranged for the consortia. The details are
given in Table 4.5.
In addition to this, a special session on procurement
issues is dedicated in every workshops or consortia
meetings to clear on the spot doubts raised by the
sub-project implementing units.

(iii) Grievance Redressal Mechanism: A proper Grievance
Redressal Mechanism is in place at PIU NAIP. National

Table 4.3: List of consultancy contacts under process

Sl. Tasks Time line of
No. performance

1. Monitoring & supervision of As and when it
procurement under taken by comes to PIU
the consortia partners

2. The ICB/NCB documents pertaining  As and when it
to the consortia partners are vetted comes to PIU
before sending them to the World
Bank for getting no objection.

3. Response to the query raised by the Immediate
project partners pertaining to the
procurement

4. Updating the FAQs on procurement Monthly

5. Participation in the component As and when it
workshops for discussion and happens
interaction on procurement related
matters with the consortia

Table 4.4: Other activities of procurement cell

Sl. No. Phase Locations No. of participants

1. Phase I 10 359

2. Phase II 7 352

3. Phase III 12 638

4. Phase IV 2 34

5. Phase V 3 109
(refresher
trainings)

Total 34 1492

Table 4.5: Phase wise training and capacity building
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also visited the field consortia at Ludhiana where the
Team Members reviewed the procurement files of
CIPHET Ludhiana, GADVASU & PAU Ludhiana.

(vi) Updated actions on the findings of PPR &Internal
Auditors:  An advisory containing the major findings
of Post Procurement Review by 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  those
mistakes.

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. Fourteen Research Associates
have been providing services at various levels to the PIU
Officers.

Support to PIU, NAIP and consortia: The various
supports provided by the staff  are as follows :

� Logistic support: Providing office materials and
consumables, general hospitality, vehicle arrangements,
general upkeep and maintenance.

� Administrative: Services to the regular and contractual
staff including withdrawal of salaries and other
establishment benefits.

� Contractual manpower: Manpower required at various
levels of different skills is hired.
Matter relating to RTI is always attended on priority

basis as and when it comes.

Matter pertaining to the attention of  Vigilance is given
top priority.
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Environmental and
Social Safeguard Management

5

This transformation of agriculture is being promoted
by FAO along with other partners under the term Climate-
smart agriculture an agriculture that sustainably increases
productivity, resilience (adaptation), reduces/removes
greenhouse gases (mitigation) while enhancing the
achievement of National Food Security and Development
goals.

Accordingly there are three major components of
climate-smart agriculture:

• Sustainably increase in productivity
• Resilience (adaptation)
• Reduces/removes greenhouse gases (mitigation)

Climate-smart agriculture, assumes a significance in
addressing environmental and social safeguard issues
arising out of various interventions at farmers field,
laboratories or production units. The sub-project
interventions under NAIP are adequately addressing all the
three issues. Sustainably increase in productivity is being
addressed through introduction of improved variety of crop
or improved breed of livestock along with good
management practices. 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.

Implementation of E&S safeguard is being ensured
by the project activities of component 2 (production to
consumption system) of NAIP. Environmental safeguard
measures adopted include exploring the potential of natural
dye to replace synthetic dye for dying textiles, utilization
of eco holi colour powders to replace 5% synthetic colour,
making a positive impact on environment through
horizontal expansion of agro forestry to10,120 ha in Tamil
Nadu and replacement of clay and other mined products
by biodegradable and environment friendly coir pith as
filter in industrial products. Social safeguard measures
include adoption of mechanized spice seed cultivation and
utilizing improved Pashmina Charkha for reducing human
drudgery and enhancing yield/efficiency and net return to
project beneficiaries.

Under Component 3 (Sustainable rural livelihood
security) efforts have been not only on mitigating the

negative impact of various interventions but also on
capturing the positive impacts on environment and social
structure of the target area. The interventions having
positive impact are as follows:

• Rain water harvesting structure (RWH), check dams,
gabion structure etc., to harvest conserve and
efficiently utilize water

• Enhanced used of bio pesticides to replace chemical
pesticides

• Promotion of vermicompost units to replace chemical
fertilizers for improved soil health and improved
enhanced yield

• Bamboo plantation to check soil erosion and also add
to the income

• Residue management to improve soil health
• Zero till drill
• Land levelling
• Management of degraded coastal land, salt affected

and sodic soils
• Biodiversity of landraces, animals and fish resources
• m-KRISHI® advisory services

Most of the Component 4 (Basic and Strategic
Research) sub-projects are involved in laboratory based
and few are on experimental field studies. Environmental
and social safeguards proposed by all the consortia were
scrutinized by the experts and approved in harmony with
the regulatory requirements and standard practices.
Broadly, the research component under these sub-projects
is environment friendly (or having positive environmental
effects) and socially safe. Animal welfare issues wherever
applicable have been taken care for maintaining the animals
and collecting samples.

In biotechnology related sub-projects involving
studies on manipulation of genes, alleles, transcription
factors and vectors etc., all such work has been restricted
only to laboratory and contained greenhouse facilities. All
the materials are handled as per the prevailing biosafety
Committee (IBSC) regulation. At the higher order in genetic
manipulation where applicable guidelines of various
committees such as Review Committee on Genetic
Manipulation (RCGM) and Genetic Engineering Appraisal
Committee (GEAC) are deemed to be followed.

In the sub-projects on nanotechnology for enhanced
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utilization of native phosphorus by plants and higher
moisture retention in arid soils, the recommended B-2 safety
level has been followed during experiments carried out on
the application nano-fertilizers.

In the sub-projects involving studies on animals, the
issues considered as per the project commitment and
institutional animal ethics committee clearance wherever
applicable have been duly addressed. Similarly, handling
and disposal of veterinary pathogens has been carried out
as per guidelines and there were no environmental and
social hazards.

Case studies: A case study from each of the four
components are presented herewith:

Case study Component 1: Enabling small holder to
improve their livelihoods and benefit from carbon
finance: One of the important features of this sub-project
is the “community empowerment and full participation in
all decision making and negotiations”. Using the jointly
developed framework, criteria and guidelines, the research
grids in all ecologies were jointly identified; appropriate
ones selected and characterized in terms of the farming /
livelihoods systems, and the climate change adaptation and
mitigation interventions chosen. Based on the chosen
interventions and their extent of application, the potential
certified emission reduction (CERs) were calculated, which
averaged about 11,000 CERs per grid.

The interventions were applied at the field level, farm
level, household level and community level. The field and
farm level interventions relate to cropping / farming
practices and systems. The house hold interventions
mostly relate to energy saving options and the community
level interventions relate to energy and natural resources
savings and conservation.

The field level interventions include practices such
as the zero or minimum tillage, spot irrigation, mulches,
efficient use of input, etc.; farm level interventions consist
of practicing agroforestry and planting of timber, fruit and
fodder trees.  The household level interventions included
changing of Edison bulbs by CFL bulbs and of open flame
high wood fuel consuming cooking stoves chulhas by
smokeless – energy efficient ones. The community level
interventions included using solar street lights, rain water
harvesting and conservation, using capacitors in water
lifting pumps, etc.

The special purpose vehicles (SPV), having 5-6
members nominated by the community and its own bye-
laws and responsibilities been registered under Society
Registration Act of the respective states. They are: Gramya
Sampada Kendra, Odissa, Gramya Shahkari Paryavaran
Vikas Samiti, Raj., Shahidevi Gram vikas Swayat

Sahakarita, UK and Navakalpana Sustria Vyavasaya
Sahakara Samsta, A.P.

Case Study Component 2: A Value chain on flowers
for domestic and export markets

a) Environmental benefits

• Marigold : Use of the easily biodegradable pesticides
namely Fipronil against thrips and Spinosad against
caterpillars and use of bio-control agents, namely
Pseudomonas fluorescens and Bacillus subtilis against
leaf spots have helped in maintaining the pesticide
residue levels in xanthophyll which is used in the food
and pharmaceutical industry, within permissible limits
advocated by importers.

• Jasmine: Pre-harvest spray of the easily biodegradable
insecticide Thiochloprid to manage bud worm has
proved safer and export-friendly, by eliminating the
requirement of fumigation of flower buds with Methyl
bromide before shipment.

• Carnation: Recycling of greenhouse cladding materials
was advocated through training programmes to manage
environmental hazards related to unsafe disposal of
the cladding materials. Further, the used cladding
material is also utilized to cover up the soil in the process
of fumigation.

• Dry flowers
– Around 46 local plant species have been identified

for dry flower product making. This would help
in avoiding exploitation of forest resources.

– Techniques to replace chemical dyes with safer
natural dyes are being standardized.

• As a sustainable strategy to manage environmental
pollution caused by chemicals in protected flower
cultivation, appropriate training was given to
greenhouse managers and workers to take up
protective measures.

b) Social benefits

• Improved awareness and knowledge level on
floriculture has been created among growers &
entrepreneurs through training programmes,
demonstrations and exposure visits conducted in the
project.

• Domestic and export marketing opportunities have been
enhanced through recommending adoption of value
addition in flowers.

• Efforts to achieve export promotion through
development of improved export packaging technology
for jasmine and improved processing technologies for
dry flowers have yielded positive results.
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• Women empowerment was achieved through training
women self help groups (SHGs) to take up
commercial ventures on value addition in jasmine and
dry flower product making.

• Entrepreneurship development and enhancement of
employment opportunities were achieved through
imparting training to womenfolk and unemployed youth
on value addition in flowers.

• An overall improvement in supply chain management
of the four focus flower crops (jasmine, marigold,
carnation and dry flowers) has been achieved through
the research and transfer of technology made in the
project.

Case Study Component 3: Potential Fishing Zone (PFZ)
Advisories: In Climatically challenged districts where
marine fishers are identified to loose livelihoods due to
distribution shift of pelagic fishes, submergence of their
low lying fish drying platforms, unseasonal and extreme
rains where dried fish on bamboo platforms are spoiled
some technological 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 the past.  The sea surface temperature
and 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 is found during the preliminary survey in
Raigad district that many fishers are 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 have been developed by NAIP
Component 3 project in collaboration with TCS innovation
lab and is being field tested. The technology is being
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.

As an estimate, from one village of 32 fishing boats,
diesel saving of 70,000 litres per month could be attained
through this advisory services. This would amount to
saving of 150000 kg of CO

2 
(@2.7kg/l) from one village

alone. This is substantial not only for saving money but
also in reducing pollution.

Case Study Component 4: Allele Mining and
Expression Profiling of Resistance- and Avirulence- genes
in Rice-Blast Pathosystem for Development of Race Non-
Specific Disease Resistance: Rice (Oryza sativa), an
important cereal food crops, is considerably affected by
diseases like bacterial leaf blight and sheath blight limiting
the rice productivity. Rice blast caused by Magnaporthe
grisea (Pyricularia oryzae) is a serious global constraint
in rice production which results in 11-30% crop losses,
causing annual yield loss of about 157 million tonnes
worldwide. Use of resistant cultivars to address the
problem of rice blast has limitations due to short term (2-
3 years) durability of resistance in new varieties because
of highly virulent nature of the pathogen.

To address this problem using the biotechnological
tools, the consortium has cloned a broad spectrum blast
resistance gene Pi-kh conferring resistance to large
number of strains of the blast pathogen, which is being
used in rice breeding programme in the country. The
sequence information of this gene along with two other
broad spectrum blast resistance genes, i.e. Pi-ta and Pi-z
is further generated for its use in allele mining. Rice
materials with multiple genes incorporated into the
background of two commercially important varieties,
‘Pusa Basmati-1’ and ‘BPT-5204’ so as to incorporate
more durable resistance in new varieties of rice.

Environmental Safeguard
Positive effects

It is estimated that application of Bavistin (a fungicide)
for the management of blast disease in basmati rice growing
regions of India (around 1 million hectares) is to the tune
of 1.25 million kg/year. Deployment of resistance genes
in new varieties of rice will help in providing cost-effective
means of reducing the pesticide load on rice crop and
chemical (fungicide) residues in rice grain. It will also
help in the prevention of environmental pollution and human
exposure/disposition that could be possibly caused during
the application of pesticides.

Social Safeguard

Positive effects

Blast resistant varieties will help in reducing   input
cost of the farmers on fungicide spray  upto ‘ 687.5/ha/
year in Basmati rice in India (estimated at ‘ 68.75 crore
approx. per year for 1 million ha area under basmati rice
in India). It will also increase income of the farming
community by reducing over 50% yield losses caused by
rice blast every year.
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Monitoring & Evaluation and
Impact  Assessment

6

Monitoring and evaluation is being carried out through
four separate but distinct efforts. First, the concurrent
monitoring of the sub-projects under different components
by the concerned National Coordinator. Second, at sub-
project level  overall monitoring by the Consortium
Implementation Committee (CIC) and the Consortium
Advisory Committee (CAC) assisted by Consortium
Monitoring Units (CMUs). Third, at project level
concurrent monitoring by the Principal Scientist (M&E)
assisted by M&E consultants. Fourth, an independent
comprehensive outcome focused impact evaluation of the
NAIP at two stages, viz. mid-term and project completion.

During the period under report, the following activities
were undertaken by the M&E Cell at the PIU-NAIP with
the participation of the M&E consultants.

Visit of Consortia for Improved Performance
Under all the four components, 19 consortia (rated

as Satisfactory (S), Moderately Satisfactory (MS) and Non
Satisfactory (NS) based on the score cards evaluated in
the Year 2009-10) were visited as given in Table 6.1 with
an objective to field verify both fiduciary and technical
claims made by the CPI and to suggest the strategies for
further improving the performance of the consortium.

performance indicators of a particular sub-project was
examined.  In some cases, the services of subject matter
specialists were taken for providing scientific input. Based
on the verified information, the score card of the concerned
consortium was filled in terms of parameters related to
governance, financial, procurement and technical
achievements. Also, on-the-spot suggestions for improving
the performance of the consortium were given during the
desk review and field visits. Review revealed the following:
Two sub–projects each from Component 1 and 2 and one
sub-project from Component 4 moved from ‘NS’ to ‘S’
rating. Further in total seven sub-projects from different
components (two from Component 1, one from
Component -2 and four from Component 4) moved from
‘MS’ to ‘S’ rating. However among seven sub-projects
rated as ‘S’ before visit five remained as ‘S’ after the visit
though there was considerable improvement in marks
received by them (as the range for ‘S’ rating is quite wide
- 60 to 80 marks) whereas two were upgraded to HS
category.

Compilation of Half yearly report 2011-12

 A comprehensive proforma for the half yearly report
for year 2011-12 was developed and sent to CPIs. Based
on the information received the Half Yearly Report for the
year 2011-12 has been compiled by the concerned National
Coordinators with contribution on performance indicators
by M&E cell. Consolidated half yearly reports of NAIP
for the period 2011-12 was prepared by M&E Cell to
enable discussion in the 10th ISM held from 7-14 December
2011.

Compilation of Annual report 2011-12
Comprehensive proforma of annual report and

performance indicators and self assessment score cards
were sent to CPIs. Based on 179 Annual Reports, 140
performance indicators and 154 score cards received from
CPIs on upto 10 April 2012, compilation has been made
for this report.

The chapters on research achievements were
provided by National Coordinators. Statistics on
infrastructure, rural industries, technologies, novel tools/
methodologies/protocols were compiled by M&E cell and
presented in this chapter.

For this purpose, an elaborate proforma was
developed and was sent to the CPIs before the visit so
that pertinent information may first be analyzed through
desk review and later verified at field level. During the
visit, extensive interaction was held with the CPIs, CoPIs
and CCPIs besides having interaction with the
beneficiaries at field level. All the documents related to

Component No. of component-wise consortia
rated under different categories

S M S N S Total

1 0 2 2 4

2 6 1 2 9

3 1 0 0 1

4 0 4 1 5

Total 7 7 5 19

Table 6.1: Consortia reviewed by consultants
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Performance Indicator Analysis

Public private partnership

NAIP has participation of 174 private organizations
in 91 sub-projects. The amount sanctioned to private
organizations is about ‘ 110.55 crores which is 8.7% of
the total NAIP budget. In addition to this, equipments
procured from lead centres were provided to private
organizations to facilitate the work. The criteria for
budgeting and Non –Public Enterprises (NPE) is given
below.

For achieving the objectives of a value chain, it is
very essential that suitable partners are drawn both from
public entities (PEs) and non-public entities (NPEs).  While,
the rules and regulations for funding a PE are quite
exhaustive, the criteria for funding NPEs were developed
particularly for non-recurring expenditures (like
equipments, works and infrastructure etc.). Under NAIP
following three models were tried for funding an NPE:

i) NPE funded only for recurring expenditures but for
non-recurring expenditures , funds were given to PE
for buying necessary equipment and developing
infrastructure to be used by farmers/ primary
producers (for the value chains where there is assured
buy back of the produce but in very large quantity;
example: Under value chain on tomato, M/s Agri Food
Park India Ltd. (AFPL), Pune requires 400 tonnes of
processing grade tomatoes per day for 100 days/year
for operating their tomato processing plant, thus there
is a need to provide necessary skills and infrastructure
to the farmers, funds were given to MPKV, Rahuri
for this purpose),

ii) NPE funded for recurring expenditures and share of
NPE and NAIP was 50:50 under non-recurring
expenditures with the provision that the NPE may
retain the facility as per MOU after completion of the
project (for the value chains having viable
commercialization prospects with long term
intellectual property rights/ issues; example: funds for
buying equipment and developing infrastructure for
extraction of high quality marketable products from
ginger were given to M/s Natural Remedies, Bangalore
on 50:50 basis), and

iii) NPE funded only for recurring expenditures but for
non-recurring expenditures funds were given to PE
for buying necessary equipment and developing
infrastructure at the site of the CL for the project period
with the provision that the NPE may buy the facility
as per MOU after completion of the project (for the
value chains where there is abundant supply of the

produce but its processing needs to be incubated and
optimized for commercialization; example: Under value
chain on pomegranate, the farmers in Chitradurga area
of Karnataka produce pomegranate in very
large quantity but there is no organized marketing
channel and Akshay Food Park Ltd., Bangalore (a
processor) need to incubate the technology for
extraction of pomegranate juice and other high value
products).

An effort is made to analyse the performance of PPP
in NAIP in 7 consortia of component 2 and 3.

Consortia under component 2

Value Chain on Flowers: The NAIP interventions in
Jasmine, Marigold, Carnation, Dry Flowers and their impact
are given in Fig. 6.1 to 6.4 and Table 6.2 to 6.5.

Sl. Impact Before NAIP After NAIP
No. intervention  intervention

1. Area expansion 10,000 ha 12,000 ha
in jasmine

2. Increase in productivity 7.5 tonnes/ha 9.5 tonnes/ha
Conventional Precision 7.48 tonnes/ha 14.14 tonnes/ha
farming

3. Reduction in pest and
disease incidence
through eco-friendly
methods
Bud worm 39.70% 70.10%
Gall midge 53.01% 58.50%
Leaf spot 4.53% 4.90%2
Leaf blight 6.49% 23.50%

4. Reduction in post 40% 10%
harvest losses

5. Generation of 492 beneficiaries through
trained man power 12 training programmes

6. Commodity group 2 groups formed
formation

7. Increase in export 600kg/day 900 kg/day
volume Consortium (5days/week – (5days/week
Partner – M/s Vanguard 3000kg)  – 4500kg)
exports, Coimbatore 500kg/day 1000kg/day
 Dubai, USA (1day/week)  (2days/week –

2000kg)

8. Increase in net profit/day
Dubai R 2,250/- R 9,250/-
USA R 9,250/- R 17,250/-

9. Employment generation — 250 women @
(project period) 4 hours/ woman

for 240 days

10. New Entrepreneurs — 4 Nos.
developed

Table 6.2: Post-intervention impact 2011-Jasmine
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Table 6.3: Post intervention impact 2011 – Marigold

Sl. Impact Before NAIP After NAIP
No. intervention  intervention
1. Area expansion in 2,000 ha 4,000 ha

marigold

2. Increase in productivity
Conventional 13.75 tonnes/ha 19.37 tonnes/ha
Precision farming 25.12 tonnes/ha  35.74 tonnes/ha

3. Reduction in pest and
disease incidence
through eco-friendly
methods
Thrips 45.51% 3.68%
Mites 70.10% 10.02%
Caterpillars 40.29% 7.30%
Leaf spot 65.34% 24.50%

4. Enhancement of
produce quality
(xanthophyll content/
1000g of fresh flowers)
Conventional 1.42 g 1.72 g
Precision farming 1.44 g 1.99 g

5. Increase in price of R 2750/ R 6000/
flowers tonnes tonnes

6. Enhancement of
knowledge level of 380 beneficiaries through
growers through 8 training programmes
training programmes

7. Employment generation — Within Company
(project period) Level :-Company

Employees-
52,500 man
days-Field level
Casuals/contract
emp.- 73,500
man days-Dehy-
dration factory
Level Casuals-
52,500 man days
Contract farming
& Transport:-
Farm Labourers
-1,50,000 man
days-Transport /
Logistics- 6000
man days

Sl. Impact Before NAIP After NAIP
No. intervention  intervention
1. Area expansion in 15 ha 30 ha

carnation

2. Increase in productivity 12/plant/ crop 16/plant / crop
 (flower stems)

3. Reduction in pest and
disease incidence
through eco-friendly
methods
Mites 50.11% 6.13%
Thrips 91.33% 3.05%
Fusarium wilt 37.70% 18.70%
Leaf spot 54.73% 27.03%

4. Vase life extension 7 days 12.5 days
due to improved post
harvest management

5. Enhancement of
knowledge level of 494 beneficiaries through
growers through  12 training programmes
training programmes

6. Reduction in incidence 32.63% 3.13%
of calyx  splitting

7. Increase in proportion 70% 84%
of ‘A’ grade flower
stems

8. Increase in price of . 3/ flower . 3.50/ flower
‘A’ grade flowers stem stem

9. Employment generation — Gents –
(project period) 439 days @

8 hours per day
Ladies –1079
days @ 8 hours
per day
Total  - 1518
days

Table 6.4: Post intervention impact 2011 - Carnation

Fig 6.1: NAIP intervention in Jasmine Fig 6.2: NAIP intervention in Marigold
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Experience on working in PPP Mode: In the sub-
project, four partners from the private sector, viz. M/s
AVT Natural Products Pvt. Ltd, Sathyamangalam, M/s
Salem Spices Pvt. Ltd., Salem, M/s Vanguard Exports Pvt.
Ltd., Coimbatore and M/s Elkhill Agrotech Pvt. Ltd., Ooty
are working in close cooperation with the Tamil Nadu
Agricultural University, Coimbatore (Lead Institute) and
greatly benefitting from the technologies/ innovations
developed by the researchers. Formation of SHGs
(particularly of women) and involvement of NGOs has
helped in mobilization of flower growers and entrepreneurs
to undertake floriculture related activities.Many
entrepreneurs and women SHGs have been trained in
carrying out various activities (which are usually
interdependent) and some of their activities, like growing/
processing the material in bulk as per the requirements of
the market, directly helping the private sector. All the
stakeholders are working in tandem in order to fulfill the
demands of the domestic and export markets.  Thus, the
experience of working in PPP mode is putting every
stakeholder in a win-win situation and this model is
replicable in similar ventures.

Post NAIP sustainability: Under the NAIP, through
training and demonstrations, the capacity of different
stakeholders in the consortium, like flower growers, SHGs,
entrepreneurs, private sector processors, traders in
domestic and export markets, has increased considerably
resulting in the increased profits. Needed forward and
backward linkages have been developed because of which
every stakeholder is in a win-win situation. The synergy
developed in the consortium will ensure the sustainability
of the activities of the consortium after post NAIP funding.
Enthused with the success of the consortium, many
financial institutions are coming forward to provide credit
to the stakeholders.

A Value Chain on Kashmir Saffron

Achievements

• Through tests, it was confirmed that the Kashmir
saffron has higher intrinsic qualities in terms of
colouring power, flavour and bitterness compared to
the saffron produced in Iran, Spain and Greece.

• Parameters for assessing the quality of saffron were
developed and validated.

• A kit developed for identification of purity of saffron/
adulteration is being validated with respect to ISO 3632
(International Standards).

• Nursery in 6 ha produced 92.5 tonnes of quality corms
which were sold to the farmers for ‘1.156 crores
benefitting 140 saffron farmers.

Fig 6.3: NAIP intervention in Carnation

Sl. Impact Before NAIP After NAIP
No. intervention intervention
1. Volume of 600 tonnes 1300 tonnes

botanicals

2. Value of export . 4.3 crore . 9.3-9.5 crore

3. Country of USA USA, Europe and South
Export America

4. Value of . 6- 8 lakhs . 12 lakhs
Domestic market

5. Generation 528 beneficiaries through
of trained 12 training programmes
man power

6. Employment — 1. Small entrepreneur –
generation Two
(project period) 2. SHGs Women for daily

wages -45 beneficiaries
(90 days, Income -
. 10,000) - Salem
3. SHGs Women for daily
wages - 44 beneficiaries
(Regularly employed for
past 1 year, . 110 /day),
Kalamavur, Trichy
4. SHGs Women for daily
wages - 50 beneficiaries -
agreement signed  (daily
wages and employed at
time of labour requirement ,
Wages . 100 +10/day),
Mannalur, Trichy

Fig 6.4: NAIP Intervention in Dry Flowers

Table 6.5: Post intervention impact 2011- Dry Flowers
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• The production technologies developed under NAIP
adopted by 5288 farmers (covering 355.5 ha in J&K)
resulted into an economic gain of ‘20.25 crores.

• A total of 1492 officers/ researchers/ farmers from
J&K and Afghanistan have been trained in saffron
cultivation and post harvest handling.

• Due to NAIP interventions - like corm rot management
and control of rodents (Pitymys lucurus) in saffron
corms, the average productivity of saffron enhanced
from 2.20  to 8.180 kg/ha.

• A prototype for burrow fumigator using natural herbs/
grass was developed to control rodents in the field.

• The saffron industry saves 835 tonnes of corms
(equivalent to ‘13.37 crores) every year.
Mechanization in saffron cultivation resulted in a saving
of ‘4500/ha besides reduction in drudgery.

• Due to development of improved technology for post
harvest handling of saffron and efficient dryers, the
recovery of saffron enhanced from 22 to 37.33 g/kg
of fresh saffron flowers (accruing an additional benefit
of ‘3833/kg of fresh saffron flowers). The improved
post harvest technology was adopted by more than
1600 farm families.

• Protocol for extraction of natural dye from floral waste
of saffron having light fastness properties was
standardized and successfully used for dying Pashmina
shawls.
The Table 6.6 shows the monetary impact of NAIP

technologies/ innovations disseminated to the saffron
farmers of the consortium:

Experience on Working in PPP Mode: Saffron is very
costly spice (selling price: ‘2.5 lakh/kg) and in India, it is
cultivated only in four districts namely - Pulwama, Budgam,
Srinagar and Kishtiwar of J&K State.  The SKUAS&T,
Srinagar (an agricultural university) is the store house of
knowledge of saffron cultivation and its post harvest
management, and it has very good synergy with all the
stakeholders involved in saffron business. Formally, the
consortium does not have any partner from the private
sector but actually the university develops all the saffron
related technologies in participatory mode therefore, these
innovations/ technologies are well received by the
stakeholders. The Kashmir saffron is having an edge over
the saffron produced by Iran, Greece and Spain in terms
of higher crocin content and commands premium.  Still in
Kashmir valley, the corms are of inferior quality and most
of the post harvest operations are done manually.
Moreover, being a costly commodity, adulteration is on
rampant.  All the stakeholders are agreeable that saffron
produced in J&K be branded as Kashmir Saffron and in
this direction a processing facility is being established at
SKUAS&T, Srinagar. All the stakeholders are actively
participating in building the brand name.

Under the sub-project, All J&K Saffron Growers
Development and Marketing Cooperative Society, Kissan
and Saffron Growers Association and The Unique Saffron
Welfare and Development Cooperative Marketing Ltd were
established and linked to the Saffron Spice Park (with hi-
tech facilities for processing, packing and trading)
established by the National Horticulture Board.

The experience of working in PPP mode is putting
every stakeholder in a win-win situation and this model is
appreciated by different quarters. The PPP mode is quite
successful as all the stakeholders are having
interdependence in terms of forward and backward
linkages.

Adoption of NAIP technologies will improve the
overall exchequer of saffron industry from ‘232.18 crores
to ‘743 crores with a total economic gain of ‘510.82
crores as shown in Fig. 6.5.

Fig 6.5: Overall impact of NAIP technologies on
Income generation

*Data in parentheses show the number of farmers
** Rate of saffron has been taken as ‘2.5 Lakh/ kg.

District Area under Saffron production Income
NAIP kg ‘ in crores**

Technologies, Traditional NAIP Traditional NAIP
(ha)* practice practices practice practices

Pulwama 268 (4242) 241 690.0 6.03 17.25

Budgam 46.8 (817) 43 125.0 1.08 3.13

Srinagar 20.2 (179) 19 45.5 0.48 1.14

Kishtiwar 20.5(50) 19.5 51.0 0.49 1.28

Total 355.5 (5288) 322.50 911.50 8.08 22.80

Table 6.6: Monetary impact of NAIP technologies in Saffron
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Post NAIP Sustainability : Since, saffron cultivation
is limited to only four districts of J&K, it is in the interest
of the stakeholders to work in tandem and seek technical
guidance from the University.  There is no doubt that the
activities of the sub-project will be sustainable even after
NAIP funding is over.

Biopesticide Mediated Value Chain for Clean Vegetables

Achievements

• Three value added biopesticide formulations of Melia,
Eupatorium and Trichoderma (with improved efficacy,
photo stability, shelf-life and environmental safety)
developed and sent to ITRC, Lucknow for toxicological
evaluation.

• Developed “two good agricultural practices” using
biopesticides for the enhanced production of ‘clean’
(pesticide residue free) garden peas and cabbage.

• Ten entrepreneurs started bioagent production
(Trichogramma) programme in the villages itself; out
of which four became viable.

• Sixty five entrepreneurs were trained for production
of processed vegetable.

• Registration process for two value added biopesticides
and patent filing of botanicals and microbial
formulations is in progress.
Production of Clean Vegetables with Biopesticide

Based Pest Management Technology:  It was found that
the vegetables grown with the use of biopesticides were
not only clean (pesticide residue free) but also remunerative
from monetary point of view compared to the ones grown
with the use of chemical pesticides. In case of garden
peas, the return from the peas grown with biopesticide
was ‘58,281 compared to ‘55,112 for the ones grown
with the chemical pesticides (5.75% more return); similar
trends were also noticed for cabbage (‘66,779 with
biopesticide and ‘64,324 with chemical pesticide and for
cauliflower (‘95,355 with biopesticides and ‘87,487 with
chemical pesticides).

Experience on Working in PPP Mode: No significant
participation of the private sector was seen at this stage
of the sub-project as the technology is still in developing
stage and the consumers have least awareness about the
benefits of clean vegetables. The non-viability of venture
by six out of ten entrepreneurs is also an indication that
the technology is still in developing stage.

Post NAIP Sustainability: The activities of sub-project
will not be sustainable without NAIP like funding.

A Value Chain on Ginger and Ginger Products

Achievements

• Nursery of ginger rhizomes in polythene bags.
• Zero energy cool chamber method of storage (also in

portable form) of ginger developed which reduces
storage losses to 12% from 36% and increases income
by 32%.

• Ginger slice making.
• Preparation of >20% w/w total gingerols in free

flowing water soluble form.
• Preparation of >30% w/w total gingerols in free

flowing powder form.
• Preparation of water extract from ginger spent.

Nursery of ginger rhizomes in polythene bags: The
traditional practice for cultivation of ginger is to plant big
ginger rhizomes directly in the fields having raised beds.
However, under the NAIP intervention, the nursery was
prepared in April by planting 15-20 g of ginger rhizomes
in polythene bags filled with fertile soil.  After 45 days, the
seedlings were transplanted in the raised beds prepared in
the field. The following advantages were observed
compared to traditional practices in cultivation of ginger:

• Seed rate reduced from 1750 to 1250 kg/ha (saving
of ‘20000/ha).

• Each rhizome gets proper nutrients; diseased seedlings
may be weeded out in nursery itself.

• It is easier to take proper care of seedlings in the
nursery.

• The water requirement during nursery is considerably
reduced.

• More time and less cost for land preparation due to
onset of monsoon (soil becomes soft and friable
making much easier to prepare the beds).

• Timely transplantation may be carried out.
• By the time the transplanting is done, monsoon season

starts and the need for irrigation is reduced
considerably (saving of ‘6250/ha).

• No need of mulching the mother bed (saving of
‘10000/ha).

• Due to luxurious and uniform crop all cultural
operations may be performed easily (80% less weeding
cost) resulting into 60% increase in yield (20 tonnes/
ha) over traditional practice.

Experience on Working in PPP Mode: One private
industrial partner M/s Natural Remedy Pvt. Ltd., Bangalore
is involved in the consortium who has successfully
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developed enriched water soluble powder of ginger and
cholesterol controlling health supplements from ginger
peels. However, the requirement of ginger for this industry
is very limited.  Two NGOs in Odisha state are involved in
motivating farmers about good planting material and ginger
cultivating practices. Backward and forward linkages have
been developed though on a limited scale which is expected
to pick up in coming years.  The quality of ginger produced
in Kandhmal district of Odisha is having an edge over
others.  Therefore, there is a need to market this ginger
under the trade name of Kandhmal Ginger.  Overall, the
working experience under PPP mode has been encouraging
as the partners from public and private sectors have
understood the expectations and work culture of each
other and all partners in the consortium are working in
tandem.

Post NAIP Sustainability:The activities of sub-project
will not be sustainable until and unless NAIP like funding
is provided at least for another 2-year term in which the
private sector partners will get involved in building capacity
of ginger growers in production, post-harvest and primary
processing and establish a brand name.

Value Chain on Potato and Potato Products

Achievements

• Increase in sucrose concentration from 3% to 6%
proved beneficial in enhancing the proliferation rate to
more than 5 fold in ‘Frysona’. Similarly, in ‘Chipsona
1’ the proliferation rate was maximum at 5% sucrose.

• Five quintals of potato seed per farmer of ‘Kufri
Frysona’ was supplied at five locations in Gujarat.
Productivity with normal planting under micro-
irrigation ranged between 45- 52 tonnes/ha. The
harvested potatoes possessed excellent French fry color
and other quality parameters required by M/s McCain
Foods India Pvt. Ltd, Mehsana.

• Samples of animal feeds developed at CIPHET,
Ludhiana were tested. It was observed that samples
from ‘high protein extruded feed with potato waste’
contained higher concentrations of both the alkaloids
compared to the samples from ‘extruded feed with
potato waste’ and ‘pelleted feed with potato waste’
contained low concentrations of solanine and
chaconine.

• It was established that two crops of baby potatoes of
cv. ‘K. Himsona’ may be cultivated in one potato season
as this variety yielded baby grade tubers i.e. 10.9-13.0
& 9.1- 11.1 tonnes/ha during October-December and
December-January, respectively.  The same trend was
also observed in the second year. Thus a productivity

level of 20-24 tonnes/ha can be achieved for baby
potatoes in one potato season.

• Availability of antioxidant rich potatoes ‘K. Surya’
was assessed and M/s Mother Dairy, New Delhi has
developed a business plan to market specialty potatoes
in the NCR.

• High protein extruded potato animal feed was prepared
by using potato waste, deoiled soybean and mustard
cake and its proximate composition alongwith physical
characters were evaluated.

• Durability of pellets (ability of pellets to withstand
destructive loads and force during transport) is one
of the important qualities parameter of pellets for
which a pellet durability index tester was designed,
developed and tested.

• Extracted dietary fibre at different levels (5, 10 and
15 %) were incorporated in chicken nuggets. Based
on the organoleptic sensory evaluation, fortification
of dietary fibre at 5% was acceptable to consumers.

Experience on working in PPP mode: The cultivar
‘Kufri Frysona’ meant for French fries was introduced in
the state of Gujarat during 2010-11 in association with
M/s McCains Food India Pvt. Ltd., Mahesana (new
associate partner) by distributing seeds (@ 5 q/ grower)
to five farmers. The productivity @ 45-57 tonnes/ha of
cv. ‘Kufri Frysona’ was better than most of the imported
varieties used by M/s MCcains.  In order to reconfirm the
productivity of this cultivar, the multiplied seed was planted
on a farmer’s field (1.4 ha) and also in varietal evaluation
trial at two locations. Harvesting of potatoes was carried
out after 90 days at both the locations by the scientists of
the sub-project in presence of the staff of M/s MCcains,
where the cultivar recorded a yield of 55.5 tonnes/ha. The
harvested samples were tested in quality control laboratory
of M/s McCains Food India Pvt. Ltd., Mahesana. No
internal defect was recorded in tubers; the dry matter
ranged between 21.5-23.4% (higher among all the
genotypes) with excellent French fry colour.

Overall, the experience of working in PPP mode was
rewarding to each stakeholder of the consortium.

Post NAIP sustainability:In this consortium, the
potato value chain may be sub-divided into three distinct
chains, namely - seed chain, French fry potato chain and
Anti Oxidant Rich Potato chain. The sustainability of each
component is given below.

Sustainability of seed chain: By the end of March
2012, a full fledged working tissue culture laboratory would
be in place at M/s Bhatti Farms, Jallandhar, which will be
producing and supplying quality potato seed material of
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the designated varieties to the beneficiary farmers under
the project. The farmers in turn would be multiplying the
material and make it available to the end users.

By the end of the year 2012, the technology related
to development and production of diagnostic kit for
detection of potato viruses at field level would be in place
and the technology would be transferred to the companies
for commercialization on mutually agreed terms and
conditions.

Sustainability of French fry value chain: The
availability of quality seeds of ‘Kufri Frysona’ would be
ensured through breeder seed programme of the institute.
Based on the superiority both in terms of productivity and
profitability, the Gujarat farmers as well as farmers in other
regions would continue to produce raw material for French
fries. Since the quality of ‘Kufri Frysona’ is better than
the other cultivars being grown in the country, the French
fry industry, like M/s McCains India will be willing to
procure the raw material from the farmers at a premium,
thereby making the French fry value chain sustainable.

Sustainability of value chain on specialty potatoes:
Potato variety ‘Kufri Surya’ has been identified to be rich
in anti-oxidants therefore, nicknamed as Anti Oxidant
Potatoes. From April 2012 M/s Mother Dairy would be
producing and marketing ‘Kufri Surya’ potatoes in the
NCR under the brand name of ANTI-OXIDANT Rich
Potatoes.

Value chain in coconut

Achievements

• Due to NAIP interventions like INM practices,
intercropping and soil and water conservation
measures adopted in coconut gardens, the yield of
coconut increased by 80% from 62 nuts (in the year
2007-08; reported in the baseline survey) to 112 nuts/
palm (in the year 2011-12).

• The intercropping interventions in coconut garden
showed that the Banana-Chengalikodan recorded the
highest net returns (‘2,16,134/ha), followed by
turmeric and Elephant Foot Yam (‘1,27,217 and
‘1,15,685, respectively). Due to adoption of bud rot
disease management measures, the incidence of
disease decreased to 5.9% from 32.6% (in 2009) and
to 0.7% from 31.1% (in 2010).

• The percentage virgin coconut oil recovery was found
to be 26.5% (wet basis) by hydraulic pressing of dried
coconut gratings method.

• Several value added products have been developed from
defatted coconut meal both by using cold and hot
extruder. Chaat masala flavoured coconut chips have

been developed and packed in aluminum foil laminated
with LDPE film pouches. These products are accepted
by the consumers.

• In order to use the coconut shell for production of
charcoal and granular activated charcoal at community
level two plants, namely Continuous Vertical
Carbonization Plant (CVCP) with an input capacity of
6 tonnes shell per day and output capacity of 2 tonnes
charcoal per day and a Rotary Fluidized Bed Reactor
(RFBR) with an input capacity of 2 tonnes shell
charcoal per day and output capacity of 0.6 to 1 tonnes
activated granular charcoal per day were designed,
fabricated and installed in the premises of CPCRI,
Kasaragod for commercial use.

• Jam from mature coconuts, mature coconut water
beverage with suspended tender coconut kernels and
structured pulp from tender and mature coconuts have
been developed.  Their shelf life has been found to be
3 months and the products have been received well
by the consumers. The anti-diabetic and
hypocholesterimic effect of VCO has been analysed.
In terms of frying quality of VCO, it was found that
after 6 hrs of continuous frying VCO was still
acceptable.

• VCM burfi, VCM ladoo, VCM biscuits and VCM
halwa were developed by optimizing the ingredient
composition and process parameters and their shelf
stability were established.

Experience on Working in PPP : In this consortium,
though there are no private organizations as formal partners
several associate partners from the private sector are
actively involved in developing and commercialization of
technologies. Commercialization of charcoal and activated
carbon technologies from coconut shell has found buyers
and efforts are being made to streamline the procurement
of coconut shells for processing. The VCO is in great
demand and small scale entrepreneurs are being trained to
take up commercialization of technologies for making
VCO, potato chips and other value-added products.
Overall, the PPP mode was found successful in this
consortium.

Post NAIP Sustainability:Ten Community Based
organizations were formed and registered under Society
Registration Act in Kasaragod district of Kerala and the
farmers were trained about various NAIP interventions
like integrated pest and disease management, intercropping
and soil and water conservation measures in their coconut
gardens. Through these interventions, the income of
farmers increased considerably. It is expected that in
future, the farmers will continue to adopt NAIP
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interventions in their gardens without the support of the
project, and they will be instrumental to extend these
techniques to other gardens which were not the
beneficiaries of the NAIP.

The women self help groups/ small scale entrepreneurs
are given entrepreneurial training in the production of
coconut value added products mainly coconut chips, virgin
coconut oil and edible products from byproducts and are
given incubation support in starting the industry and
marketing.

A value chain on industrial agroforestry in Tamil Nadu

Achievements

• Horizontal expansion of an area 8145 ha (with 3393
farmers) has been covered under industrial
Agroforestry plantation in association with wood based
industries.

• Ailanthus + brinjal-based Agroforestry System model
gave highest net profit of ‘ 1,66,390/ha with a benefit
cost ratio of 1:2.9.  In Eucalyptus-based intercropping
studies, Eucalyptus with sesame reported the highest
B:C ratio of 3 compared to other intercrops.

• The successful tri and quad partite model of contract
farming based value chain model has been extended
to biomass based energy industry and Agar industry.
Based on this, new linkage has been established with
M/s Auromira Energy Company, Chennai and M/s
SMARD Foundation, Connoor which indicated the
success of this model.

• New alternate potential industrial wood species, viz.
Salix tetrasperma, Populus deltoids, Albizia
gosophylla, Paulownia tomentosa, Mitragyna
parviflora, Aquillaria malaccansis, Toona ciliate,
Chukrassia tabularis and Grevia teliafolia have been
introduced.

• Core veneers has been successfully prepared from
the three year old Melia dubia wood for plywood.
This success has invited M/s Ambi Ply Panels and
Doors Company, Mettupalayam to enter in to a mutual
contract with the lead centre towards promotion of
Melia dubia for plywood in Tamil Nadu.

• Capacity building to 520 farmers through 6 training
programmes.

• A new variety viz. ‘TNAU Malai Vembu MTP 1’ has
been accepted for release by the state variety release
committee of Tamil Nadu.

• Agroforestry model incorporating pluses and
vegetables with Casuarina clones has been established
and it was found that the B:C ratio was more than
three.

• The drip fertigation schedule for Casuarina clone
optimised.

• The plantation residues of Casuarina and Eucalyptus
have been successfully value added into briquettes and
a net profit of ‘ 1750 – 2000/tonnes is estimated.

Experience on working in PPP mode: In the sub-
project, three industrial partners from the private sector
namely - M/s TNPL, Karur. M/s Sheshasayee Paper and
Boards Ltd., Erode and M/s Vasan Match Works, Vellore
are working in close cooperation with the Tamil Nadu
Agricultural University, Coimbatore (Lead Institute) and
greatly benefitting from the technologies/ innovations
developed by the researchers. Formation of SHGs and
involvement of NGOs has helped in mobilization of tree
growers and entrepreneurs to undertake agroforestry
related activities. Many entrepreneurs and SHGs have been
trained in carrying out various activities (which are usually
interdependent) and some of their activities, like felling of
trees by power saw, cloning and briquetting are directly
helping the private sector.  All the stakeholders are working
in tandem. Thus, the experience of working in PPP mode
is putting every stakeholder in a win-win situation and
this model is replicable in similar ventures.

Post NAIP sustainability: Under NAIP, through
training and demonstrations, the capacity of different
stakeholders in the consortium has increased considerably
resulting in the increased profits. Needed forward and
backward linkages have been developed because of which
every stakeholder is in a win-win situation.  The synergy
developed in the consortium will ensure the sustainability
of the activities of the consortium. Enthused with the
success of the consortium, many financial institutions are
coming forward to provide credit to the stakeholders.

Overall Views of the M&E Consultants on Component 2
of the NAIP

Component 2 of the NAIP deals with the formation
and implementation of ‘research models to promote
production to consumption systems (PCS) (nicknamed
as Value Chains)’ in priority areas/ themes to enhance
productivity, nutrition, profitability, income and
employment generation in consortium mode putting all the
stakeholders in a win-win situation.  It is important to
note that an agricultural value chain (AVC) is not just a
supply chain of a particular produce/ commodity but is an
outcome of value addition at each unit operation involved
from production to consumption of a particular produce/
commodity and/ or a product. It should be well understood
that use of quality agro-inputs/ planting material
substantially enhances the quality parameters of the end
product.
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In the NAIP, 51 AVCs have been developed on a
particular/ group of agricultural commodity(ies)/ themes
and are being implemented to address one or more of the
following five thrust areas in an AVC: i)  Food Security &
Income Augmentation, ii) Agro-processing, iii) Income
Augmentation & Employment Generation, iv) Export
Promotion, and v) Resource Use Efficiency (Innovative
Environmentally Friendly PCSs).

An AVC not only involves small and marginal farmers
but also many other actors like landless labourers, non-
timber forest produce/ commodity gatherers and past time
entrepreneurs etc. and places each stakeholder of the
consortium in a win-win situation.

Current Status of Public-Private Partnership (PPP) in
the AVCs

In order to make an AVC market oriented, it is very
important to involve partners from the private sector in
the form of NGOs, processors, marketers, and industry
(of any economy of scale) etc.  The involvement of private
sector in an AVC may be as consortium partners (these
partners get funding from the NAIP for active participating
in the operationalization of the objectives of the AVC
including participation in decision taking processes) or as
associate partners (normally they do not get NAIP funding
and their participation in operationalizing an AVC is only
need based; for example: financial institutions are involved
for granting the credits to the stakeholders of the AVC).

Out of the total 51, 38 AVCs are operating under PPP
mode having 80 consortium partners besides many
associate partners from the private sector.  Therefore, it
may be inferred that the ICAR through NAIP has
outreached to the prospective clients both in letter and
spirit. In general, these organizations are actively
participating in respective AVCs.

The private sector companies have extensively
benefitted from the technologies developed in the AVCs
on Agro-forestry, Floriculture, Cotton, Natural Dyes, Seed
Spices and Kashmir Saffron. In AVC on Ginger, M/s
Natural Remedies Ltd., Bangalore have developed many
products from ginger and its peels which are being sold
commercially.  M/s ITC Ltd. (partner in AVC on Creation
of Demand for Millet Food) is actively participating in
promoting contract farming of millets hitherto considered
as food for poor people only.  Enthused with the success
of the AVC on millets, the GoI has started a nation-wide
mega value chain on millets with budgetary allocation of
R300 crore effective from FY 2010-11.

In case of the AVC on Potato, two consortium partners
were replaced by one associate partner namely, M/s

McCains Food India Pvt. Ltd., Mahesana dealing in
production and marketing of raw French fries to the fast
food chains in the country.  The French fry grade potatoes
(cv. Kufri Frysona) developed by CPRI, Shimla (the lead
institute in the consortium) was found suitable by M/s
McCains Food and now it is being cultivated through
contract farming in Gujarat.

In few cases, the technologies have been developed
up to the commercialization stage.  However, the real world
situations pose problems in smooth implementation of
these technologies; though these problems may be
temporary.  For example, in case of the AVC on Bioethanol
from sorghum stalk, the private sector company, M/s
RUSNI Distillery successfully commercialized the
technology for conversion of syrup of sorghum stalk in
bioethanol but of late due to financial, excise & custom
duty and pollution control problems, the company is
temporarily closed.

In some cases, though very good technologies have
been developed by the private sector still a lot of efforts
are needed to commercialize the technologies vis-à-vis
various regulations to be followed when commercial
production begins. In case of the AVC on Fibre from Banana
Pseudostem, M/s MANTRA, Surat and M/s JK Paper Mills
have successfully blended banana fibre with cotton fibre
to make yarn and apparels, and converting spent banana
stems into good quality writing papers. Yet lot of efforts
are still required to look into the associated requirements
like pollution control, market requirements etc. before
launching a venture in this field.

For some technologies developed in the NAIP, the
economy of scale of operation has to be optimized before
any industry ventures out to set up a processing plant.
For example, the AVC on Extraction of Neutraceuticals
and Food Colourants from Fruits and Vegetables has
successfully developed the technologies for extraction of
many valuable products.  However, the Industry still needs
to know the economy of scale of operation for ensuring
the techno-economic viability of a processing plant.

In few cases, like AVCs on Pomegranate, Patchouli,
Linseed and Tomato (at the time of approval of the sub-
project M/s AFL, Pune was the Consortium Leader but
later made CCPI due to administrative reasons), the private
sector companies are the consortium leaders. In such
cases they are struggling hard in getting the quality raw
material in the desired quantity and also to optimize the
economy of scale of operation. They are in dire need of
help from the SAUs and the Indian National Agricultural
Research System (INARS) for suggesting cost-effective
appropriate materials and methods besides getting help from
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the NGOs in motivating the farmers to produce raw
material of desired quality and quantity.

Some of the AVCs like Power from Biomass, Cloning
of Buffaloes and Pashmina Goats, Oceanic Tuna, Squids,
Cobia, Murrels, Indian Carps and Shellfish etc. are
research oriented but with commercial bias.  It is envisaged
that commercialization of technologies may take place,
once required information/ technologies are developed and
a critical mass is trained,  In some cases, commercialization
of technologies is already taking place but on limited scale.

In some AVCs (primarily in the area of resource use
efficiency) like Under utilized Fruits of Rajasthan and
Konkan, Fish Production in Fragile Lands in Konkan
Region, Coconut, Coconut Fibre, Prosopis juliflora,
Seabuckthorn and Pashmina Goats in Laddakh are
providing enhanced income and employment generation
avenues to various stakeholders.

In general, one may conclude that the AVCs have been
helpful in developing synergy among various stakeholders
in achieving common goal. It is not out of context to
mention that while other stakeholders of an AVC get
benefitted immensely from the research and knowledge
developed by the INARS, still the INARS has also to learn
a lot from other stakeholders in terms of their real life
requirements, work cultures, and regulations and
conventions followed in business transactions. It may be
postulated that the future of PPP is bright in the field of
agriculture.

Challenges for Participation of Small and Marginal
Farmers in the AVCs

The INARS is a store house of knowledge about the
agricultural inputs and planting material and technologies.
In the NAIP, efforts have been made to screen and modify
(if needed) the technologies and innovations suitable to
the target groups/ clientele and to enmesh them with
respect to their socio-economic conditions/ situations.
Efforts have also been made to involve the small and
marginal farmers in the AVCs by creating an enabling
environment so that they may take advantage of innovative
agricultural inputs/ planting materials and agro-technology.
The processors/ marketers are looking for backward
linkages whereas farmers are looking for forward linkages.
The small and marginal farmers as individuals are resource
poor (and shy) and need help from the INARS/ NGOs for
establishing forward linkages with the prospective buyers.
In the NAIP such role is being played effectively by the
ICAR Institutes, State Agricultural Universities etc. and
NGOs. At initial stages, the organizations provided
handholding services to small and medium farmers to bring

them to a point where they acquired bargaining powers
for selling their produce to the buyers at remunerative
price and also linked them with the financial institutions
for mitigating their financial problems.  Seed village concept
in the AVC on spice, various models of participation of
stakeholders in the AVC on agro-forestry, and horizontal
expansion in cultivated area and penetration in distant
remunerative domestic and export markets for flowers in
the AVC on floriculture, contract farming in the AVC on
cotton are some of the successful interventions.   Still the
challenge is to ensure availability of cost effective quality
agro-input and planting material to the farmers particularly
when area under cultivation would substantially increase
under horizontal expansion.

Risks for Farmers in AVCs and the Measures Taken to
Mitigate the Risks

Farmers produce crops and other commodities any
way.  However, an AVC enables them to produce what is
demanded by the market so that their produce may be
sold at a remunerative price resulting in higher profits.
With the use of quality inputs including planting material
and modern agro-technology the cost of production will
naturally be higher compared to use of traditional material
and methods.  But there is no doubt that the specific cost
of production (cost of production of unit weight/ volume
of commodity) using innovative material and methods will
be much less compared to the traditional ones (barring
natural calamities).  Several contract farming models are
being tried and the results of these models are still awaited.
During the NAIP period, these models are under strict
monitoring.  However, in the real world situation, the AVCs
will be formulated and implemented by primary producers,
processors/ aggregators etc. wherein the role of ICAR
Institutes/ SAUs etc. will be quite significant in terms of
contract research and extension, and for making quality
agro-inputs/ planting material easily and abundantly
available to farmers and other stakeholders at reasonable
cost.  It is envisaged that the role of voluntary organizations
(VOs) will increase considerably in fostering forward and
backward linkages of stakeholders.  It is expected that as
the small and marginal farmers get organized to the level
that they may wield bargaining powers to market the
produce, the market will also respond positively.  The
success stories of the AVCs on agro forestry and
floriculture certainly point quite optimistic picture.  Initial
indications from other AVCs also reinforce the belief that
quality produce/ commodity is preferred by consumers
and commands better price (which is a welcome sign).  It
may not be out of the context to mention that during
formulation of an AVC, risks in terms of financial,
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environmental and socials issues have been identified along
with the strategies to mitigate them.

Post NAIP Funding Sustainability

The concept of the AVC propagated by the NAIP is
quite unique and helped the ICAR and INARS to reach
out to stakeholders in a big way. It was also successful to
rope in the reputed scientific institutions falling outside
the ambit of the INARS to work together in consortium
mode for making the AVCs achieve their objectives.  In a
short span of 2-3 years, the progress of AVCs, in general,
has been quite satisfactory. There are very many success
stories and many AVCs have claimed that they will be
sustainable in post NAIP era.  It is a fact that many private
companies/ entrepreneurs have exploited the technologies
developed by the INARS and other institutions but it is
only the tip of the iceberg as what is claimed to be achieved
is too meager compared to what can be achieved.  After
closure of NAIP, if the ICAR does not make alternate
funding arrangements, the things will come to halt abruptly
and the achievements made will not be replicable which
the sole objective of the NAIP.  Furthermore, it will block
further development in optimizing cost of unit operations
involved in the AVC and further refinement of the AVC
including AVCs within an AVC.  The BPD Units established
under NAIP should be given larger responsibilities for
commercialization of developed technologies. This is more
important as there is too much turnout of CPIs due to
superannuation and transfer/ holding higher responsibilities;
succession plan is needed to be put in place. It may be
noted that the NAIP in general and the AVCs in particular
have actually solved few problems but has posed many
problems which have to be solved if the real fruits of the
NAIP were to be harvested. ICAR may keep the tempo
alive by making alternate funding arrangements by imbibing
the sub-projects in their regular programmes under various
SMDs. It is believed that this will set the tone of future
agenda of the ICAR research immensely benefitting the
concerned stakeholders.

Consortia under Component 3

Livelihood Promotion through Integrated Farming
System in Assam, AAU, Jorhat

Achievements

� Awareness workshops on success stories were
organized in three disadvantage districts of Assam

� Assam lemon was introduced at the marginal area of
livestock–fish–vegetable module

� Maize (hybrid varieties ‘900 M Gold’ & ‘All-rounder’
was selectively introduced in place of vegetables under

rice–fish–vegetable IFS in certain areas with average
yield of 6 tonnes/ha against the local varieties yielding
3.53 tonnes/ha

� Rapeseed (late sown variety: ‘TS-38’) was selectively
introduced instead of vegetable under rice-fish-
vegetable IFS in Lakhimpur district with average yield
of 1 tonne/ha against the local varieties yielding 0.44
tonne/ha

� Suitability of high yielding variety of paddy ‘Ranjit’ is
established in Rice-fish-vegetable IFS with average
yield of 4.7 tonnes/ha against the local varieties yielding
2.9 tonnes/ha

� Suitability of staggered planting of paddy variety
‘Gitesh’ introduced in rainfed flood affected area in
the three project districts major area in Lakhimpur
district with average yield of 4.5 tonnes/ha against the
local variety yielding 2.9 tonnes/ha

� Suitability of submergence tolerant paddy varieties
‘Jalashree’ and ‘Jalkunwari’ established in flood
affected area of Lakhimpur district with average yield
of 3.7 tonnes/ha against the local varieties yielding 2.9
tonnes/ha

� Due to introduction of five carp species in rice-fish
IFS, fish yield of 0.16 tonnes/ha was resulted in addition
to rice yield

� An average yield of 5.3 tonnes/ha was achieved
through the introduction of high yielding  varieties of
vegetable (French bean, chilli and Knolkhol) for the
first time in nutrients enriched paddy field which were
grown immediately after harvesting of paddy under
rice-fish-vegetable IFS

� Production of 3500 nos. chicks using low capacity
poultry hatchery in three districts, namely Kokrajhar,
Lakhimpur and Karbi Anglong districts.
– Production of fish spawn through breeding of carps

using the portable FRP carp hatchery with average
production of 6.5 million/hatchery/cycle (85%
fertilization and 67% hatching in respect of
spawning is recorded).

– Horizontal spread of cross breed piglet production.
– Horizontal spreads of poultry breed ‘Vanaraja’.
– Horizontal spreads of rice varieties ‘Ranjit’,

‘Gitesh’, ‘Jalashree’ and ‘Jalkunwari’.
– Utilization of field ponds as fish refuge instead of

trenches in rice-fish-vegetable IFS module.
– Strengthening trenches with low-cost bamboo

barrier in highly erodible light textured rice field
– Introduction of short/medium duration rice varieties,

followed by low water requiring vegetables
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– Sale of 12 lakh of fingerlings of Indian major carp
and exotic carp to non beneficiary farmers by the
SHG operating carp hatchery.

Experience on working in PPP Mode: Three private
organizations associated in this consortium.

Post NAIP Sustainability of the sub-project activities:
The sub-project was implemented in the disadvantaged
districts of Assam wherein the functioning and
management of CRC was stabilized, operation of FRP carp
hatchery and mini poultry hatchery by trained SHGs
member were established. Farmers organizations were
federated through the interaction among farmers which
has increased the substantially. Through micro financing,
farmers could carry out their ventures smoothly and the
consortium by having linkages with various developmental
organization could establish market linkages.  Services of
male pig help in improvement of genetic resource. The
community resource centre established in the sub-project
helped in custom hiring of implements, extension services
and continuous and timely supply of farm inputs. To
provide these facilities a sustainability fund was created in
which the total amount in the sum of ‘ 2.90 lakh has been
credited till date. The sustainability fund will be used in
the project area in the post NAIP funding era.

Livelihood and Nutritional Security of Tribal Dominated
Areas through Integrated Farming System and
Technology Models, MPUAT, Udaipur

Achievements

� Seed replacement in maize with hybrids is gaining
popularity among farmers as more than 2000 ha area
was brought under hybrids. Seed replacement in kharif
season reached up to 45%. Farmers took advantages
of the Golden Rays programme of the state
Government and also purchased hybrid seeds from
the market.

� Vegetable cultivation among small and marginal farmers
is gaining popularity. As more farmers are diversifying
the existing cropping system by adopting vegetable
cultivation for higher returns, in the year 2011-12, an
area of 162 ha was brought under vegetable cultivation
following NAIP interventions which generated
additional employment and income ranging from
‘ 40000/- to 100000/- from 0.2 ha land.

� In Banswara and Dungarpur districts farmers have
started group farming. During kharif 2011, 136
farmers of Dungaria Agro Producer Company Limited,
Vatada, Dungarpur have taken Bt. cotton seed
production programme and produced 60 q cotton seed.
This intervention reduced migration to Gujarat. Last

year 43 farmers took seed production of Bt cotton
and each farmers got an average net income of
‘ 23000/- from just 0.1 ha land.

� In Banswara, producer company JKAPCL took seed
production programme of wheat ‘Raj-4037’ in 28 ha
with 31 farmers in collaboration with Rajasthan State
Seed Corporation.

� Enthused with the success of orchards in the project
area, an area of 33.5 ha was brought under orchards
of pomegranate, custard apple, citrus and papaya
benefitting 134 farmers.

� In Bichhiwara cluster 800 q seeds of organic turmeric
(‘Erode’) was produced by 124 farmers under the
buy back arrangements with M/s ITC @ ‘32/ kg.

� In order to reduce water conveyance wastage under
the water management intervention, 345408 meters
quick connect HDPE pipes was made available to 3246
farmers which increased the area under vegetable crops
to1215 ha. Farmers are earning ‘20000 to ‘100000
from 0.2 ha land.

� Small and marginal farmers are immensely benefitted
from the breed improvement of local goat by Sirohi
breed bucks (this breed results in higher milk yield,
the kids gain more weight and also twinning is more).
From 288 bucks provided in the project area now more
than 12781 progenies are visible. In Jhadol cluster
alone, from 16 breeding bucks 2298 progenies have
been reported. A 9 to 12 month old Sirohi breed male
is sold @ ‘3000-7000. In Kherwara cluster, the
beneficiary farmers sold 216 male of Sirohi breed for
‘5.92 lakh.
Status of Sustainability Fund: Till date the farmers

have contributed ‘197.90405 lakh (‘241.192 lakh with
interest) under the sustainability fund.

Status of Producers Companies & farmers Business
Groups: Three Producers Companies, namely – M/s
Jhambukhand Kisan Agro Producer Company Ltd
(JKAPCL)., Banswara,  M/s Vijwa Agro Producer
Company Ltd. (VAPCL), Faloj, Dungarpur, and M/s
Dungaria Agro Producer Company Ltd. (DAPCL),
Bichhiwara, Dungarpur have been registered under
Company Act with the partnership of 1910 farmers
belonging to 141 Farmers Business Groups (FBGs). Bank
accounts of all the FBG’s have been opened. These
Companies are fully functional in procurement of inputs,
and processing and marketing of farmers produce. The
status of employment generation is given in Table 6.7.

Post NAIP sustainability: For sustainability of the project
MPUAT initiative is unique and for that several innovative
mechanisms, like sustainability fund, Farmers Business
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Groups, Producer Company’s, Rural Technology Centre,
service providers, partnership with private input agencies,
Village and Cluster Level Committee’s were incorporated
in the project.

Producer Company’s are registered body under Company
Act and doing business activities as per business plan and
became self sufficient.  All the FBG’s are actively associated
with producer company’s. Thereby in all 1661 farmers
are directly or indirectly associated with producer
company’s as a shareholderor partner. These three
companies will work after the termination of the project
as these companies’s gained business entity. Further, these
will also work as a catalyst between farm house hold and
technical institutes for welfare of farm communities, in future.
JKAPCL submitted a proposal to RKVY, GoR worth ‘1.03
crore for capacity building through ACCESS Development
Services and it is in final stage of sanction. Further,
JKAPCL signed MoU with RSSC for seed production.

Service providers: In the project area, 50 youth were
trained as a service providers for providing technical
services in the field of Animal Husbandry (Pashu Jankar),
Agriculture and Horticulture (Phasal Jankar). These youth
are working in their native villages and providing technical
and input services to farmers. These will remain in their
villages and work as technology agents for dissemination
of new technologies.

Partnership with private input agencies:
Representatives of Private input agencies for providing
input like seeds, pesticides irrigation pipes, veterinary
medicines, etc are going to stay in operational area even
after project period because of their network established
with the support of NAIP in tribal bets.

Village and cluster level committees: An institutional
mechanism of village and Cluster Level Committees was
made in the project for management of sustainability fund
and their participation in preparation of action plan of the
village. The village Committees meets once in a month and
Cluster Committees meet once in three months. In future all
the expenditure from Sustainability Fund will be made after
approval from cluster level committee, so that this
mechanism will remain functional and thereby, ensure
sustainability of the project activities.

Sustainable Rural Livelihood Security in Backward
Districts of Maharashtra, BAIF Development Research
Foundation, Pune

Achievements

Tasar Sericulture: Due to heavy forest cover in
Gadchiroli district (78%), tasar sericulture on ‘Terminallia
tomentosa’ was introduced for generating employment
opportunities for rural masses. The complete value chain
from silkworm rearing to reeling of raw silk the fabric is
marketed through BAIF. This has shown path to 162
families to generate average additional income of `8000/
and productive employment for average 60 days.

Sustainability fund: For post project sustainability of
the project, a mechanism of sustainability fund was
introduced in the project. The fund created will ensure
post project sustainability for 4 years after completion of
the project, i.e. up to 31 March 2016.  In the project for
every activity and intervention contributions from farmers
up to the extent of 10-50% of the support provided was
taken towards sustainability fund.

This fund not only helped farmers in selection of right
and need-based intervention/technology but also ensured
accountability and transparency on the part of implementing
centers. Bank Accounts for every cluster were opened.
The sustainability fund will be utilized for demonstration
of the new farm technologies, high pay of interventions,
technological backstopping and innovations, promotion of
value-added agriculture, post-harvest technologies and
agro-processing and knowledge empowerment.
A complete guideline for operation of sustainability
fund has been prepared and has been approved
by Consortium Advisory Committee. Up to 29 February,
2012, ‘241.192 lakh has been deposited in sustainability
fund Account. The sustainability fund will ensure
sustainability of the project activities and farmers who
have not get full advantage of the sub–project will also be
benefited.

Rural Technology Centers (RTC): In each cluster of
the operational area of the sub-project a Rural Technology
Centre was established for training, access to knowledge
for farmers and custom hiring of farm implements and
equipments etc.  These RTC’s are located in the centre of
cluster of villages.  Each RTC is equipped with Information
Kiosk (Touch Screen) operated through solar system and
bullock and tractor and equipments worth ‘ 5.0 lakhs Up
to 31 March, 2016, these RTC’s will be operated by the
implementing centers and all the post-project activities will
be executed from this resource centre. Farmers will hire
implements from the centre and for knowledge, they will
also approach Information Kiosk.

Farmers Business Groups (FBG) and Producer
Company’s: In Banswara and Dungarpur, 131 FBG’s and
3 Producer Company’s have been formed.  All the three

Table 6.7: Status of employment generation (man-days/year)

Additional Employment Additional Employment generation
generation upto March 2012 during April 2011 to Feb 2012

447598 mandays 52,650 man days
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Through convergence with other agencies, the
progamme has expanded in four blocks of Gadchiroli and
Chandrapur districts.

Value chain on livestock: This is an effort towards
improvement of the genetic potential of the livestock
through systematic breeding and emphasizing on improving
the livestock management capacities of the participants
so as to enable them for better exploitation of the genetic
potential of the off springs born in next generation as given
in Table 6.8.

� Community resource centers are established at cluster
level working as training, demonstration and
technology transfer centers. Some of the facilities such
as shed net houses, Urea-DAP briquetting units, feed
mix units and bulk milk coolers are installed. Operational
strategies have been developed and Cluster committees
are being trained to manage all these facilities.

� Sustainability fund: Total amount of ‘58 lakh is
collected as contribution for the participant families
and this fund will be utilized for continuation of activities
in post project period.

Consortia rating
The self assessment score cards received from the CPIs

were analyzed based on which the rating of sub-
projects for the year 2011-12 is given below
Component wise in Table 6.11.

Technologies Services Forward linkages

Breed Artificial insemination Bulk milk coolers/milk
Improvement marketing through

local dairy cooperatives

Estrus De-worming and
Synchronization health monitoring

Improved Capacity building of Capacity building of
feeding livestock keepers cluster committees for

for improved management of
management livestock centers
practices  and O & M of BMCs

Table 6.8: Value chain on livestock

Yield Annual gross income Work days
@ ‘ 18/litre required

Local cow: 7,920 40 days/year
440 liters/lactation

Improved cow: 28,800 90 to 100
1600 lit/lactation days/year

Table 6.9: Impact of local and improved breeds of cows

So far 2696 calves of improved breed have been born.
Impact of genetic improvement in livestock and
employment generation is given in Table 6.9 and 6.10.

Lead centre Employment Employment gene-
/Co-partners generation ration during April

 upto March 2012 2011 to Feb 2012

All partners Total addition of Total addition of 88
88 days annually for days annually for
Agriculture, livestock Agriculture, livestock
and allied activities and allied activities

Table 6.10: Employment generation

Component HS S MS Total

1 9 26 5 40

2 7 34 10 51

3 4 21 8 33

GEF - 3 0 3

4 17 36 8 61

Total 37 120 31 188

Table 6.11: Rating of sub-projects (2011-12)

Post NAIP Sustainability

� Planning with participants, tapering of support,
community empowerment through creating institutions
and their capacity building for development
management are the major sustainability initiatives
facilitated by BAIF.

Table 6.12: Rating of sub-projects under different sub-
components/themes for the year 2011-12

Rating consortia under
 Sub-component/Theme            different categories

H S S MS N S Total

Component 1

I C D S 3 14 3 0 20

B P D 4 6 1 0 11

L&CB 1 0 0 0 1

PGAV 1 6 0 0 7

R F S 0 0 1 0 1

Sub-total 9 26 5 0 40

Component 2

Agro Processing 2 6 2 0 10

Export Promotion 2 6 2 0 10

Food Security & Income 0 3 0 0 3
Augmentation

The rating of sub-projects under all the four
components and themes within the components is given
in Table 6.12.
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The rating of sub-projects during 2009-10, 2010-11
and 2011-12 component-wise are given in Table 6.13.

Table 6.13: Score card-based rating for 2011-12 vis-à-vis for
the years 2009-10 and 2010-11

Comp. Year of No. of consortia under different
Evaluation                     categories

HS S MS NS Total

1 2009-10 11 23 4 2 40
(27.5%) (57.5%) (10.0%) (5.0%) (100%)

2010-11 11 26 3 0 40
(27.5%) (65.0%) (7.5%) (0%) (100%)

2011-12 9 26 5 0 40
(22.5%) (65%) (12.5%) (0%) 40

2 2009-10 7 33 8 3 51
(13.7%) (64.7) (15.7%) (5.9%) (100%)

2010-11 14 31 6 0 51
(27.5%) (60.8%) (11.7%) (0%) (100%)

2011-12 7 34 10 0 51
(13.7%) (66.7%) (19.6%) (0%) (100%)

3 2009-10 10 17 2 4 33
(30.3%) (51.5%) (6.1%) (12.1%) (100%)

2010-11 11 20 6 0 33
(33.3%) (60.6%) (6.1%) (0%) (100%)

2011-12 4 21 8 0 33
(12.1%) (63.6%) (24.2%) (0%) (100%)

G E F 2009-10 0 3 0 0 3
(%) (100%) (0%) (%) (100%)

2010-11 2 0 1 0 3
(66.7%) (0%) (33.3%) (0%) (100%)

2011-12 0 3 0 0 3
(0%) (100%) (%) (0%) (100%)

4 2009-10 13 36 11 1 61
(21.3%) (59.0%) (18.1%) (1.6%) (100%)

2010-11 18 41 2 0 61
(29.5%) (67.2%) (3.3%) (0%) (100%)

2011-12 17 36 8 0 61
(27.9%) (59%) (13.1%) (0%) (100%)

Overall 2009-10 41 112 25 10 188
(21.8%) (59.6%) (13.3%) (5.3%) (100%)

2010-11 56 118 14 0 188
(29.8%) (62.8%) (7.4%) (0%) (100)

2011-12 37 120 31 0 188
(19.7%) (63.8%) (16.5%) (0%) (100%)

Note: Figures in parentheses denote the % of the total

During 2010–11, highly satisfactorily (HS) sub-
projects were 56 nos. under all the four components with
the highest in Component 4 (18 nos.). Out of these
56 HS sub-projects, there is no change in the status of
35 sub-projects during 2011-12. Two sub-projects have
been upgraded to HS from S under Component 4 during
2011-12.

Rating consortia under
Sub-component/Theme different categories

HS S MS NS Total

Food Security & Income 0 10 3 0 13
Augmentation/Agro Processing

Income Augmentation & 1 4 0 0 5
Employment Generation

Income Augmentation 0 2 1 0 3
& Employment  Generation
/ Agro Processing

Income Augmentation 2 2 1 0 5
& Employment Generation/
Resource Use Efficiency

Resource Use Efficiency 0 1 1 0 2

Sub-total 7 34 10 0 51

Component 3

Animal Husbandry 0 3 1 0 4

Coastal & Flood Prone Areas 2 0 0 0 2

Fisheries 0 1 0 0 1

Himalayan Ecosystem 0 2 0 0 2

Improvement of 0 1 0 0 1
Degraded Land

Rainfed Areas 2 14 7 0 23

GEF Projects 0 3 0 0 3

Sub-total 4 24 8 0 36

Componenet 4

Abiotic stress  tolerance 1 1 1 0 3
in agriculture

Resistance to biotic 2 2 2 0 6
stresses in agriculture

Molecular genetics 3 3 1 0 7
and breeding

Biodiversity 1 2 1 0 4

Nanotechnology 2 1 0 0 3

Precision farming 1 1 0 0 2

GIS application in agriculture 0 1 0 0 1

Natural resource management 0 5 0 0 5

Structures and processing 1 4 1 0 6
engineering

Social sciences in agriculture 1 3 0 0 4

Animal Reproduction and 3 3 0 0 6
Physiology

Animal health 0 5 1 0 6

ensor network for 1 0 0 0 1
cattle yard management

Milk and dairy production 1 2 1 0 4

Rumen physiology and 0 2 0 0 2
ecology

Meat production 0 1 0 0 1

Sub-total 17 36 8 0 61

Grand Total 37 120 31 0 188
(19.7) (63.8) (16.5) 0 100

% % % % %
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During 2010-11, Satisfactorily (S) sub-projects were
118 nos. under all the four components with the highest
in Component 4 (41 nos.). Out of these 118 ‘S category’
sub-projects, there is no change in the status of 80 sub-
projects during 2011-12.Fourteen sub-projects have been
upgraded to S from MS with maximum under Component
2 (7 nos.) during 2011-12.

Overall, there is no change in the status of 10 sub-
projects under moderately satisfactorily category during
the years 2010-11 and 2011-12 which need more intensive
monitoring and review.

Overall, there is no change in the status of 10 sub-
projects under moderately satisfactorily category during
the years 2010-11 and 2011-12 which need more intensive
monitoring and review.

Documentation

Compendia on following monitorable performance
indicators have been updated for verification at evaluation
at different tiers: i) Rural Industries established under the
aegis of NAIP, ii) Technologies developed/ adopted/
commercialized in NAIP, iii) Novel tools/ protocols/
methodologies developed in NAIP sub-projects, iv) Patents
and other intellectual property related documents filed/
granted under NAIP and v) Success Stories from NAIP
sub-projects. The publications which have emerged from
the consortia have been brought out in Bibliographical form
as NAIP Publications Vol. I. Details of Publications are
presented in chapter 8.

Technologies

As per the HYR 2011-12, proposals of 248
technologies have been received, in the proforma for
evaluation. This was compiled as a compendium. As
suggested by 10th ISM, the number of technologies has
been shortlisted to 225 and the process of validation is in
progress.

The CPI’s were informed of the certification process
of technologies while calling for performance indicator
for Annual Report 2011-12. A total of 259 proposals
(Component 2-158, Component 3-80 and Component 4-
21) were received. They were shortlisted to 75 (Component
2-61 and Component 4-14) at M&E cell level based the
on the information provided.

The cumulative list of 300 technology proposals
being taken-up for validation is given in Annexure- 3, 4
& 5.

Patents

Details of 45 patents filed so far under Component 2,
3 and 4 are given in Annexure 6. List of 107 patents filed
by BPD units is given in Annexure 7.

Novel tools/protocols/methodologies

As per the HYR 2011-12, proposals of 105 Novel
tools/Methodologies/Protocols (Component 1-10;
Component 4; 95) were received, in the proforma for
validation. As suggested by 10 ISM, the validation is being
done.

The CPI were informed of the process of validation
of novel tools while calling for performance indicator for
Annual Report 2011-12. A total of 81 proposals
(Component 1-21, Component 4-60) were received. The
cumulative list of 181 Novel tools/Methodologies/Protocols
proposals is given in Annexure 8.

Honours and Awards

Particulars of 63 honours and awards of research
personnel associated with NAIP projects are given in
Annexure 9.

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 the meetings
organized either by the NAIP or the 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). The first issue of
“NAIP News” an agri-innovation monthly News letter of
NAIP has been published in April, 2012. About the 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. published and widely circulated. Besides
NAIP Publications Vol. 1, selected livelihood options for
disadvantaged regions of India and directory of national
and international training were published and widely
circulated. The Annual progress peport of 2010-11 and
half yearly progress reports of 2011-12 of the four
components have been brought during this year. The
activities are also show cased by different consortia in
local and regional exhibitions, seminars etc.
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Performance Indicators

The performance indicators have been compiled based
on the information received from 140 CPIs. (36, 36, 19 and
49 sub-projects of component 1, 2, 3 and 4, respectively)
and presented component wise in Tables 6.14 to 6.18.

Sl Indicator Performance
No. as on March

2012

ICDS

1 No. of hits on the sub-project website 26,63,195

2 Number of Knowledge products
developed:
a. e-courses 254
b. e-learning modules 3939

3 Digitization of number of:
a. Ph. D. theses 5922
b. Historical publications 35
    (No. of pages in lakhs)

4 Enhanced Knowledge Sharing and 2092
public Awareness activities carried out

5 Development of linkages with
a. National organisations 571
b. International organisations 13

6 No. of articles downloaded from 38,73,420
CeRA subscribed publishers

7 Training of critical mass 5631
(No. of experts trained)

BPD

1 Total no. of business development 10
units established

2 No. of technology commercialised 78

3 No. of entrepreneurs incubated/enrolled 894

4 No. of incubatees graduated 67

5 No. of entrepreneurs supported/Trained 2730

6 Client servicing (commitment/delivered) 1195

7 Revenue generated for the BPD (‘ lakhs) 1322.2

8 Amount of funding mobilized for 1366.9
incubates (‘lakhs)

9 No. of Consultancy assignments 80
undertaken

10 Farmers directly benefitted with 3,35,536
value addition

11 No. of local employment generated 19666
(direct) through incubatees

12 No. of Mergers & Acquitions, 41
Joint ventures, tie-ups made

13 BPD surplus fund (‘lakhs) 905.4

14 No. of applications filed for patent licenses 107

L&CB

1 No. of overseas study visits completed 5

2 No. of overseas trainings completed 368

3 No. of national trainings completed 63

4 No. of national trainings involving 1
international resource persons

5 No. of NARS scientists trained by the 40
overseas trainee after return

6 No. of user manuals developed 18

7 No. of workshops conducted for 112
capacity building

8 No. of scientists participated for capacity 2336
building workshops

9 Number of scientists trained overseas in 14
consortium-based subject areas

V-Page

1 Annual no. of visioning & policy analysis/ 467
market intelligence/ technology
forecasting events organized through
or in association with NAIP

2 Annual no. of people attending visioning & 3859
policy analysis, market intelligence and/or
technology forecasting events organized
through or in association with NAIP

3 Revenue received from carbon trading 0

4 Increase in no. of responded queries 4015
from public and private organizations,
 NGOs  per month

Publications etc. under component 1

Research Papers in journals 61

Other publications 349

Sl Indicator Performance
No. as on March

2012

Sl Indicator Performance
No. as on March

2012

1 No. of production technologies 50
released and/or adopted

2 No. of processing technologies 55
released and/or adopted

3 No. of new rural industries/entreprises 51
established/upgraded

4 No. of product groups for which quality 40
grades developed and agreed

5 Total no. of private sector organizations 82
(including NGOs) participating in
consortia

Table 6.14: Performance Indicators–Component 1

Table 6.15 : Performance Indicators–Component 2
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6 No. of farmers involved in consortia 28113
activities

7 Total number of group farmers for 697
marketing and processing

8 Patents applied / filed 15

9 International trainings attended 39

Publications

Research Papers in journals 106

Popular articles, Conference papers, 395
Abstracts, Books, Manuals, Leaflets,
folders, Bulletins CD/Videos etc.

Sl Indicator Performance
No. as on March

2012

Sl Indicator Performance
No. as on March

2012

1 No. of new technologies developed and 39
introduced in the project area

2 No. of improved technologies introduced 39
in project  areas

3 No. of improved technologies adopted in 39
these areas

4 No. of farmers involved in consortia 1,32,208
activities

5 Increase in agriculture services and 634
processing enterprises in project area

6 Increase in income of participating 38485
household (‘/Annum)

7 No. of farmer groups involved in 4235
consortia activities

8 No. of farmers/area in addition to project 11582
 beneficiary farmers adopting introduced
technologies

9 Amount of sustainability fund corpus 557.09
created (‘ lakh)

10 International trainings attended 10

11 No. of patents filed based on 1
NAIP technologies

Publications

Research papers in journals 17

Others (technical articles, popular articles, 400
conference papers, bulletins etc.)

Table 6.16: Performance Indicators–Component 3

Sl Indicator Performance
No. as on March

2012
1 Number of new technologies developed 0

and introduced in the project area

2 Number of improved technologies 10
introduced  in project  areas

3 Number of improved technologies 13
adopted in these areas

4 Number of farmers involved in 10745
consortia activities

5 Number of farmer groups involved in 98
consortia activities

6 Increase in income of participating 5690
household (‘/Annum)

7 Amount of sustainability fund corpus 28.74
created (‘lakh)

8 Area of land under sustainable land 1614
management practices (ha)

Table 6.17: Performance Indicators–GEF sub-projects

Sl Indicator Performance
No. as on March

2012

1 Number of new technologies released 25
and/or adopted based on NAIP research

2 Number of commercialized technologies 4
based on NAIP research

3 No. of novel tools/ protocols/ 181
methodologies developed for research

4 No. of Patents filed based on NAIP 35
funded research

5 Application for other IPR filed based on
NAIP funded research

6 No. of Registrations of products/ 256
reference materials made (w.r.t.
standards for commerce or academic
reference, etc. e.g. for Biopesticides/
other standards, depository for
Taxonomic Classification, elite germplasm
registration, etc.)

7 Number of scientists trained overseas 113
in consortium-based subject areas

8 Gene sequences submitted 1,63,293

Publications
Research papers in journals 223

Others (technical articles, popular articles, 443
conference papers, bulletins etc.)

Table 6.18: Performance Indicators–Component 4
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International and National Trainings
7

The goal of human resource development in agriculture
is being addressed through training NARS scientists in
state- of- the-art laboratories in frontier areas of agricultural
sciences. A large number of scientists are being trained
abroad to keep them abreast with the advancement being
made in the various areas of research. Through National
Trainings, ICAR has developed a strategy to multiply
learning and capacity building of NARS Scientists based
on small pool of experts drawn from India and abroad.

The present status of these trainings is given below:

International Trainings in Frontier Areas of Agricultural
Sciences

These trainings are open for all the scientists of NARS
involved in research in a particular frontier area of
agricultural sciences. After screening the nominations, 478
training slots were approved by the empowered committee
in 27 frontier areas (Annexure 11). Because of
multidisciplinary 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 Science (10), Geoinformatics (8), Apomixis
(7), Non-Chemical/Non Thermal Processing Animals (6)
Image Processing (5), Mitigation Strategies for Methane
Production from Livestock (5) and Gene Knock Down
Technology (4). Till March, 2012, 361 scientists have been
trained.

The list of all the scientists trained abroad has been
compiled in the form of a directory which includes the
names of trained scientists, their organization, the resource
persons and their organizations under one cover. Such a
publication will be useful to research organizations,
scientists, development organizations and others to identify
suitable experts in selected areas of research.

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
trainings were identified and approved. In total 453
trainings were approved Annexure 12. Upto March, 2012,
258 scientists have undergone foreign exposure. Among
them, the highest was in component 1 (39.5%) followed
by Component 4 (38.5%), Component 2 (16.5%) and
Component 3 (5.5%).

National  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 sciences. The training is provided by an
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individual or a group of scientists having expertise in that
particular area. In total 84 trainings have been approved in
a wide range of frontier areas of agricultural sciences
(Annexure 13). 63 trainings have been conducted till
March 2012.

Through the publication ‘National Trainings in Frontier
Areas of Agricultural Sciences’ an attempt has been made
to enlist the various training programmes, Course Directors
& Organizations at one place. It will be useful to various
related organizations/personnel (in & outside the country)
to identify suitable training programme for the staff of
their organization.

Scientists meet
Interface meeting of scientists trained abroad was

organized during 28-30 November 2011 to evaluate the

impact of International Trainings in Frontier Areas of
Agricultural Sciences.  Scientists trained abroad, Deputy
Director Generals, National Director, NAIP and Members
of PMC have participated in the discussion under the
chairmanship of Dr S. Ayyappan, Director General, ICAR.

The interface meet attended by 241 scientists, trained
abroad, was organized, in ten sessions including inaugural
and preliminary sessions. There were 110 presentations
covering different area viz. Allele Mining (12),
Bioinformatics (11), Biomolecules (6), Genome Resource
Conservation (7), Microbial Molecular Taxonomy (2),
Molecular Breeding (4),  Biotechnology (15), Social Science
(3), Agricultural Engineering (27), Molecular Diagnostics
(4), Biosecurity and stem cells (10), NRM (5) and
Intellectual Property Rights (4).
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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 2003
publications, of which 407 are publications in research
journals and 1587 are under different heads, given in Table
8.1. Analysis of the publications reveals that out of 407
research journals, 181 nos. (44.47%) have NAAS rating
more than 6 while 91 nos. (22.35%) have NAAS rating
less than 6 and 135 (33.16%) research journals are non
NAAS rated. Component 4 has the maximum number of
publications in NAAS rated journals i.e. 174/272 (63.97%).
Distribution of publications in research journals for all the
Components is given in Fig. 8.1.

Table 8.1: Distribution of publications component-wise under NAIP

Fig. 8.1: Graphical represenation of research papers

Sl No. Item Comp. 1 Comp. 2 Comp. 3 Comp. 4 Total

1 Research papers

NAAS Rating > 6 18 29 0 134 181

 NAAS Rating < 6 21 23 7 40 91

 Non-NAAS Rating 22 54 10 49 135

 Sub-total 1 61 106 17 223 407

 Other publications

2 Seminar/Symposium/Conference/Workshop Presentations 102 192 69 250 613

3 Seminar/Symposium/Conference/Workshop Proceedings 27 61 32 85 205

4 Popular Articles 7 11 6 10 34

5 Popular Articles in Other Language 23 8 45 5 81

6 Books 6 2 12 4 24

7 Book Chapters 14 14 0 14 42

8 Theses 6 22 5 28 61

9 Technical Bulletins 11 17 98 11 137

10 Manuals 19 5 24 3 51

11 Reports 15 0 4 7 26

12 CDs/Videos 8 20 18 15 61

13 Policy Brief 1 0 0 1 2

14 Folders/Leaflets/Handouts/Posters 7 29 81 8 125

15 News Paper Articles 103 14 6 2 125

 Sub-total 2 349 395 400 443 1587

 Grand Total 410 501 417 666 1994
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Fig. 8.2. Percentage distribution of publications
under Component 1

Fig. 8.3. Percentage distribution of publications
under Component 2

Fig. 8.4.  Percentage distribution of publications
under Component 3

Fig. 8.5. Percentage distribution of publications
under Component 4

Similarly, the perecentage distribution of publications
component-wise is shown in Figs. 8.2 to 8.5. The
maximum publications are in component 4 (666) followed
by component 2 (501), component 3 (417) and component
1 (410). The list of 133 publications in NAAS rated
research journals during 2011-12 is given in Annexure 14
& 15.

The list of 1419 publications have been published in
bibliographical form in ‘NAIP publications Vol.-I’ brought
out by PIU-NAIP during November, 2011. The balance
of 575 publications are under process for Vol.-II.

PIU-NAIP publications from inception are listed in
Annexure 16.
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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 R2.83
crore) 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
incubates (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 ‘28.6
crores 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
‘227.1 crores 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 ‘11 crores.
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Governance Management,
Implementation and Coordination

10

Successful implementation of NAIP is brought through
frequent and intensive interactions with a broad array of
the NARS clients and other stakeholders, including those
from the farm and the private sector. All the competitively
financed activities being carried out by approved consortia
have well-developed accountability system through signed
agreements by involved parties. This is ensuring faithful
implementation of the sub-projects in a decentralized
manner. The openness, transparency, rapid communication
and feedback are the crucial elements for achieving the
project’s multi-faceted objectives.

Various committees are set up for facilitating and
ensuring smooth and effective implementation of the
project. As per the policies laid down by the National
Steering Committee (NSC), research grants under the
NAIP are to be managed by the Project Management
Committee (PMC) assisted by the O&M Programme
Committee (O&MPC) and the Research Programme
Committee (RPC). The list of members of Governing
Committees is given in Annexure 17. An overview of the
NAIP governance arrangements is shown in Fig. 10.1.

Fig. 10.1: Governance structure of National Agricultural Innovation Project
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The NSC, PMC, O&MPC and RPC meetings are held
regularly. Proceedings are brought out timely, shared with
the concerned and actions are taken on the decisions/
recommendations. Annual workshops are conducted
component-wise to review the progress of work under
the sub-projects.  Besides this the National Director takes
regular meetings of Senior Officers in PIU-NAIP to ensure

follow up on agreed actions and other issues. Keen interest,
ownership of project, guidance and monitoring are also
witnessed from the ICAR top management. Grievances
redressal and Right to Information Act mechanism are
put in place and are operational. The list of meetings/
workshops, etc. during April 2011-March 2012 are
presented in the Table 10.1.

Table 10.1: List of important meetings/workshops held during April 2011–March 2012

S. No. Meetings/workshops Date

1. Fourth meeting of Screening-cum-Implementation Group on Secondary Agriculture: Value-Addition to April 11, 2011
Primary Agriculture at Yojana Bhavan, New Delhi

2. Inaugural programme: Partners meet on NAIP consortium ‘Strengthening statistical computing’ at April 28, 2011
IASRI, New Delhi

3. Review of e-courses under the chairmanship of DG, ICAR at NASC, New Delhi May 02, 2011

4. Ninth Implementation Support Mission, New Delhi June 4-10, 2011

5. 30th meeting of Research Programme Committee June 13, 2011

6. Review of World Bank Agriculture operations under the Chairmanship of Secretary (A&C) at  June 13, 2011
KB, New Delhi

7. Discussion on high investment sub-projects under Component 1 under the chairmanship of June 13, 2011
DG, ICAR at  KB, New Delhi

8. Review of Krishiprabha and BPDU at Hissar June 16, 2011

9. 13th O & M P C meeting at PIU-NAIP June 21, 2011

10. 26th Project Management Committee meeting at PIU-NAIP July 12, 2011

11. Review meeting of NAIP sub-projects at Bhubaneshwar July 27-28, 2011

12. Review of progress concerning hiring of consultancies at PIU-NAIP August 4, 2011

13. Follow up meeting of hiring of consultancies at Board Room, NASC Complex, New Delhi August 9, 2011

14. Meeting with Planning Commission, New Delhi September 5, 2011

15. GEF workshop at Goa and review of sub-projects at UAS, Dharwad September 8-12, 2011

16. 31st meeting of RPC at PIU-NAIP October 3, 2011

17. 8 meeting of NSC at PIU-NAIP October 4, 2011

18. Meeting with Planning Commission at AMs Conference Room, KB October 5, 2011

19. Tripartite Portfolio Review Meeting at Hotel Shangrila, New Delhi October 20, 2011

20. Meeting to review Data Centre, MIS/FMS under Chairmanship of DDG (Engg.) at IASRI, New Delhi October 24, 2011

21. 14th meeting of O&MPC at PIU-NAIP November 4, 2011

22. Review workshop of Component 1 at NASC, New Delhi Nov. 15-16, 2011

23. Interaction meet with scientists trained abroad in frontier areas of agricultural sciences Nov. 28-30, 2011
at NASC, New Delhi

24. Review of three sub-projects under GEF at PIU-NAIP Dec 02, 2011

25. Tenth Implementation Support Mission of World Bank Dec 7-14, 2011

26. Review of e-courses sub-projects at PIU-NAIP Dec 29, 2011

27. Review of two sub-projects relating to detection of pesticides in milk at PIU-NAIP Jan 27, 2012

29. 2nd Global Agribusiness Incubation Conference at IARI, New Delhi Feb 6-8, 2012

30. 15th O&MPC meeting at PIU-NAIP Feb 21, 2012

31. 28th PMC meeting at PIU-NAIP March 09, 2012

32. Annual Workshop of Component 3 at BCKV, West Bengal March 15-16, 2012

33. Annual Workshop of Component 4 at NASC, New Delhi March 19-20, 2012

34. Annual Workshop of Component 2 at NDRI, Karnal March 26-27, 2012

35. 32nd meeting of RPC  at PIU-NAIP March 29, 2012
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Research personnel

The list of Personnel working at PIU-NAIP and the
status of regular and contracted staff under NAIP sub-
projects are given in Annexure 18.

Agreed action on 9th and 10th ISM
The status on Agreed Actions of 9th and 10th

Implementation Support Mission of the World Bank are
given in Annexure 19 and 20, respectively.

of extension of sub-projects in respect of Comp. 1 with
the approval of O&MPC and Components 2, 3 and 4 with
the approval of RPC. Grant of extension of component 2
sub-projects is subject to approval by RPC is given in
Table 10.2.

Component wise list of sub-projects indicating the
date of closure is given as Annexure 21.

Guidelines for final report of sub-projects
The format of final report of sub-projects was finalized

and uploaded on NAIP website. The CPIs are expected to
send soft copy of the final report to the concerned NC
atleast 15 days prior to closure of sub-projects for
approval. Ten copies of the final report are to be submitted
to PIU by the date of closure.

Display of NAIP products

A collection of NAIP products have been displayed in
PIU for the benefit of visitors.

Review of sub-projects for extension
In view of the grant of extension of NAIP up to June,

2014, the guidelines for granting extension to sub-projects
were formulated by PIU and uploaded on NAIP website.
Accordingly proposals were received from CPI’s of 152
sub-projects as follows: Comp-1:35, Comp-2:38, Comp-
3:22 and Comp-4:57. The committees under the
chairmenship of Dr R.C. Agarwal, Registrar General,
PPV&FRA, New Delhi (Comp. 1), Dr S.M. Ilyas, Former
Director, NAARM, Hyderabad (Comp. 2), Dr S.N. Puri,
Vice Chancellor, (CAU) Imphal (Comp. 3) and Dr H.P.
Singh, DDG (Horticulture) (Comp. 4) and experts in
relevant field reviewed the proposals. The status of grant

Table 10.2: Phasing of sub-projects of NAIP

Number of sub-projects to be phased out

Comp. 2010 2011 Mar Jun Sep Dec Mar Jun Sep Dec Mar Total
2012  2012 2012 2012  2013 2013 2013  2013 2014

1 01 - 05 15 03 - 18 - - - 01 43

2 - - - 19 - 08 06 12 01 05 - 51

3 - - 04 06 - - 02 - 03 21 - 36

4 - - 03 25 11 08 14 - - - - 61

Total 01 - 12 65 14 16 40 12 04 26 01 191
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Status of Sustainability Fund in Component 3 and
GEF Sub-projects up to 31 March 2012

Annexure 1

Sl Lead Centre ` in lakhs ` in lakhs ` in lakhs
No.  up to March 2011 up to 30 September 2011 up to 31 March 2012

Component 3

1. MPUAT, Udaipur 181.00 191.00 241.19

2. CRIDA, Hyderabad 38.00 41.00 41.00

3. BAIF, Pune 30.13 56.00 58.00

4. AFPRO, Guwahati 2.50 3.10 5.23

5. Annamalai University 13.00 13.00 13.00

6. VPKAS, Almora 11.15 5.41 8.25

7. BCKV, Kalyani 10.50 12.00 12.49

8. SDAUAT, Krushinagar 6.45 6.45 6.45

9. UAS, Raichur 16.49 17.81 29.74

10. CSAUAT, Kanpur 2.00 2.20 2.50

11. OUAT, Bhubaneswar 3.08 3.61 4.20

12. GADVASU, Ludhiana 3.23 3.73 4.32

13. RVSKVV, Gwalior 1.16 1.70 1.70

14. GVT, Ranchi 1.20 2.64 2.64

15. MAFSU, Nagpur 10.15 10.15 10.15

16. AAU, Jorhat 1.02 2.80 2.90

17. NBSSLUP, Nagpur 5.50 5.79 5.95

18. ICAR RC for ER, Patna 6.61 8.30 9.00

19. UAS, Bangalore 1.28 4.57 5.04

20. ICAR RC for NEH Region 0.20 1.41 1.41

21. UBKV, Coochbehar 0.52 1.21 2.02

22. KAU, RRS, Wayanad 9.49 14.66 14.17

23. BASIX 0.50 1.73 2.90

24. IVRI, Bareilly 1.10 1.82 2.30

25. IGKV, Raipur 0.40 0.40 0.40

26. JNKVV, Jabalpur 0.33 0.35 2.46

27. BHU, Varanasi 35.82 40.73 41.74

28. AFC, Godda 0.15 0.60 1.40

29. BAU, Ranchi 6.0 6.13 6.13

30. RAU, Bihar 0.53 0.65 0.76

31. CIRG, Mathura 0.20 0.70 1.24

32. CCS HAU, Hisar 0.00 1.96 0.67

33. CIFA, Bhubaneswar 0.00 15.74 15.74

Sub total 399.69 479.35 557.09

GEF funded projects

34. NBPGR, New Delhi 0.00 1.50 15.51

35. IARI, New Delhi 0.00 0.53 0.72

36. CSSRI, Canning Town 0.00 11.76 12.51

Sub total 0.00 13.79 28.74

Total 399.69 493.14 585.83
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Annexure 3

Catalogue of Technologies Under Component 2

Sl Title of sub-project Name of Technology
No.

Production Technologies

NRM and Crop Sciences

1. A Value Chain on Lac and Lac Based Products for Domestic 1. Production technologies for lac cultivation

and Export Market, IINRG, Ranchi, CPI - Dr Niranjan Prasad

2. Capitalisation of Prominent Landraces of Rice in Orissa 2. Technologies for production enhancement of rice landraces

through Value Chain Approach, M. S. Swaminathan RF,

Jeypore, Orissa, CPI - Dr Susanta Sekhar

NRM and Engineering

3. A Value Chain on Wild Honey Bee, UAS, Bangalore, 3. Gadgets for safe rock climbing sustainable honey and clear

CPI - Dr N. S. Bhat honey harvest

Crop Sciences and Engineering

4. Value Chain on Commercialisation of Maize Products, UAS, 4. Bullock Drawn Maize Seed cum Fertilizer Drill

Bangalore, CPI - Dr D. Raghupathi

Horticulture

5. Value Chain in Natural Dyes, ANGRAU, Hyderabad, 5. Production technology for indigo and marigold

CPI - Dr A. Sharada Devi

6. Value Chain in Coconut, CPCRI, Kasaragod, 6. Coconut production technologies

CPI - Dr K. Madhavan

7. A Value chain in Major Seed Spices for Domestic 7. Production of quality seeds of seed spices through seed village

and Export Promotion, SDAU Banskantha, Gujarat, concept  with seed treatment

CPI - Dr Y. Ravindrababu

8. Value Chain on Potato and Potato Products, CPRI Shimla, 8. Agro-technique for production of mini tubers under net house

CPI - Dr B. P. Singh 9. Agro- techniques for production of French fry grade potatoes

10. Production technology for anti- oxidant rich potatoes

11. Variety for French fry

12. Development of Diagnostic Kit

13. Production technology for baby potatoes

14. Production technology for salad potatoes

9. Tomato Processing Prioritizations for Global Competence, 15. Production technologies for tomato

MPKV, Rahuri, CPI - Dr S. A. Ranpise

10. A Value Chain on Kashmir Saffron, SKUAST, Srinagar, 16. Production technologies of Saffron

CPI - Dr Firdos Ahmad Nehvi

11. A Value Chain on Flowers for Domestic and Export Markets, 17. Precision production technology of Marigold

TNAU, Coimbatore, CPI - Dr M. Jawaharlal (Tagetes erecta L.)

18. Techniques for off season flowering in Jasmine

19. Improved production technologies of Jasmin
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Sl Title of sub-project Name of Technology
No.

20. Improved production technologies of Marigold

21. Improved production technologies of Carnation

Horticulture and NRM

12. Value chain in Major Seed Spices for Domestic and 22. Drip irrigation technology for water management

Export Promotion, SDAU Banskantha, Gujarat, 23. Organic farming of spices

CPI - Dr Y. Ravindrababu

13. A Value Chain on Utilization of Banana Pseudostem for 24. Scutching waste based vermicompost

Fibre and Other value-added products, NAU, Navsari, 25. Pseudostem sap as liquid fertilizer and nutrient spray

CPI - Dr R. G. Patil

Horticulture and Engineering

14. Protected Cultivation of High Value Vegetables and Cut 26. Production technology of parthenocarpic cucumber for zero

Flowers-A Value Chain Approach, IARI, New Delhi, energy naturally ventilated green house

CPI - Dr Balraj Singh 27. Production technology of coloured Capsicum for naturally
ventilated Green house

28. Production technology of tomato for zero Energy naturally
ventilated green house

29. Production technology for cultivation of Tomato under Insect-
proof net house

30. Technology for off-season production of Chrysanthemum under
naturally ventilated greenhouses for semi-arid conditions

15. A Value chain in Major Seed Spices for Domestic 31. Modified seed-cum-fertilizer drill for sowing of seed spices

and Export Promotion, SDAU Banskantha, Gujarat, 32. Wheel hoe for seed spices

CPI - Dr Y. Ravindrababu 33. Modified Thresher  for threshing of cumin and fennel crop

34. Walk in type reaper for harvesting of spice seed crop

35. Hand operated seed drill

16. A Value Chain on Cashew for Domestic and Export Market, 36. Mechanical peeler

CEPCI, Kollam, CPI - Dr V. P. Potty

17. A Value Chain on Kashmir Saffron, SKUAST, Srinagar, 37. Mechanization in cultivation of saffron

CPI - Dr Firdos Ahmad Nehvi

18. A Value Chain on Utilization of Banana Pseudostem for 38. Extraction of fibre

Fibre and Other value-added products, NAU, Navsari, 39. Candy from central core

CPI - Dr R. G. Patil

19. A Value Chain for Coconut Fibre and its By-products, 40. Flexible rubber composite with coconut pith, viz. minor

NIRJAFT, Kolkata, CPI - Dr Gautam Bose  machine parts

20. A Value Chain on Ginger and Ginger Products, OUAT, 41. Nursery of ginger rhizomes in polythene bags

Bhubaneswar, CPI - Dr H. N. Atibudhi 42. Zero energy cool chamber method of storage

43. Evaporative portable cold storage

Animal Sciences

21. A Value chain for Clean Meat Production from Sheep, NRCM 44. Complete feed for ram lambs utilizing agricultural by products

Hyderabad, CPI - Dr Girish Patil

22. A Value Chain Enhanced Productivity and Profitability 45. Upgradation of breeds of pashmina goats

of Pashmina Fibre, SKUAST, Srinagar, 46. Feed blocks and urea molasses mineral Blocks for Pashmina

CPI - Dr Sarfaraz Ahmad Wani Goats

47. Identification of animal fibres with DNA isolation technology

Animal Science and Engineering

23. A Value Chain Enhanced Productivity and Profitability of 48. Improvisation/ modification in dehairing machine
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Sl Title of sub-project Name of Technology
No.

Pashmina Fibre, SKUAST, Srinagar,

CPI - Dr Sarfaraz Ahmad Wani

24. A Milk Value chain for the Un-organized Sector, TNVASU, 49. Milking machine

Chennai, CPI - Dr C. Naresh Kumar

Fisheries

25. A Value chain on Murrel Production in Tamil Nadu and Orissa, 50. Murrel seed production

St. Xavier’s College, Tamil Nadu, CPI - Dr M. A. Haniffa 51. Murrel grow out culture

26. Export Oriented Marine Value Chain for Farmed-Seafood 52. Wet feed and feeding protocol for developing cobia broodstock

Production USING Cobia (Rachyeentron candum) through 53. Treatment protocols for vibriosis and paraptelus parasite

Rural  Entrepreneurship, FC&RI (TANUVAS Chennai), infection

CPI - Dr N. Felix 54. Broodstock development, breeding and seed production of Cobia
55. Controlled breeding of Cobia (Rachycentron canadum)

56. Captive land-based broodstock development of Cobia
57. Farming technology for Cobia

27. A value Chain on Fish Production in Fragile Agricultural Lands 58. Carp seed production in salt affected sugarcane fields

and Unutilized Aquatic Resources in Maharashtra, CIFE, 59. An innovative integrated approach for reclamation of low

Mumbai, CPI - Dr A. K. Reddy productive salt affected sugarcane fields through aquaculture

and sub-surface drainage (SSD) system

28. A Value chain on Murrel Production in Tamil Nadu and Orissa 60. Murrel feed technologies

29. A Value Chain on production and Value Addition in Indian 61. Farmers level rapid diagnostic kits for detection of white muscle

major carps and prawns, FCM, Nanddinagar, disease virus (WMDV) in fresh water prawn  M. rosenbergei
CPI - Dr K. M. Shankar and A. hydrophila in carps

62. Production of bioactive peptides from meat of Indian major carps

Fisheries and Engineering

30. A Value chain on Oceanic Tuna Fisheries in Lakshadweep 63. Modification of Pablo boats for tuna long lining

Sea, CMFRI, Kochi, CPI - Dr E. M. Abdussamad

31. Responsible Harvesting and Utilization of Selected Small 64. Fuel efficient propeller designs for ring seine fishery

Pelagics and Fresh Water Fishes: A Value Chain Approach, 65. Reservoir specific FRP crafts for fishing

CIFT, Kochi, CPI - Dr M. Nasser 66. Optimized ring seine unit

67. Species specific gill nets for reservoir fishing

68. Fuel efficient propeller designs for dol net fishery

Processing Technologies

NRM

32. A Value Chain on Wild Honey Bee, UAS, Bangalore, 1. Use of bee repellent plant species in calming of wild honey bee

CPI - Dr N. S. Bhat

33. Value Chain on Value Added Products Derived from 2. Multinutrient Prosopis Feed Block complete

Prosopis juliflora, CAZRI, Jodhpur, CPI - Dr J. C. Tiwari 3. Prosopis coffee (juli coffee)

4. Prosopis juliflora seed gum – An alternatives source of

guar gum

5. Isolation of edible protein from Prosopis juliflora seed

6. Shade card to match the précised point for roasting of Prosopis
pod powder for preparation of coffee

7. Identification of the antioxidant compound from Prosopis juliflora
wood

8. Complete Prosopis Feed Block



138

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Sl Title of sub-project Name of Technology
No.

NRM and Engineering

34. A Value Chain on Lac and Lac Based Products for Domestic 9. Recovery of lac dye of improved quality

and Export Market, IINRG, Ranchi, CPI - Dr Niranjan Prasad 10. Improved bleaching agent for better quality of bleached lac

35. A Value Chain on Wild Honey Bee, UAS, Bangalore, 11. Value added honey- Amla products

CPI - Dr N. S. Bhat: 12. Use of bee overall and jumbo smoker during honey harvest
from trees

36. Value Chain in Natural Dyes, ANGRAU, Hyderabad, 13. Technology of dyeing cotton and silk with natural dyes

CPI - Dr A. Sharada Devi 14. Technology of surface coating on idols with natural dyes

15. Technology of production of natural eco-powders

37. A Value Chain on Seabuckthorn (Hippophae L.), CSKHPKV 16. Standardization of seabuckthorn value added food products

Palampur, CPI - Dr Virendra Singh 17. Standardization of seabuckthorn anti-microbial agent

18. Utilization of seabuckthorn leaf and industrial waste as animal
and poultry feed

38. A Value Chain on Industrial Agroforestry in Tamil Nadu, 19. Briquetting technology of plantation and match wood industrial

TNAU, Coimbatore, CPI - Dr K. T. Parthiban residues

39. Value Chain on Value Added Products Derived from 20. Densification of P. juliflora pods through hydraulic press for

Prosopis juliflora, CAZRI, Jodhpur, CPI - Dr J. C. Tiwari better storage and easy transport by reduction of volume

Crop Sciences and Engineering

40. Value Chain on Commercialisation of Maize Products, UAS, 21. Value-added products of maize

Bangalore, CPI - Dr D. Raghupathi

41. A Value Chain on Food Products from Small Millets of 22. Multi-grain flour /composite flour

Bastar Region of Chhattisgarh, SGCARS/IGKV, Raipur, 23. Malting – weaning food

CPI - Dr S. Patel 24. Ragi Papad

25. Kodo milling

42. A Value Chain Models for Bio-ethanol Production from 26. Production of food grade syrup and its use in food industry

Sweet Sorghum in Rainfed Areas through Collective Action 27. Mechanizing the sweet sorghum production for higher

and Partnership, ICRISAT, Hyderabad, productivity and profitability

CPI – Dr Belum V. S. Reddy

Crop Sciences, Engineering and Animal Sciences

43. Value Chain on Commercialisation of Maize Products, UAS, 28. Complete feed block using maize and maize by products

Bangalore, CPI - Dr D. Raghupathi 29. Total Mixed Ration (TMR) using maize spent cobs for sheep

Horticulture

44. Protected Cultivation of High Value Vegetables and Cut 30. Processing technology of coloured capsicum to make  novel

Flowers-A Value Chain Approach, IARI, New Delhi, and antioxidant rich capsicum Salsa

CPI - Dr Balraj Singh

45. Tomato Processing Prioritizations for Global Competence, 31. Tomato Pickle

MPKV, Rahuri, CPI - Dr S. A. Ranpise

46. A Value Chain on Aloe Vera Processing, IIT, Kharagpur, 32. Development of Aloe based fruit drinks (Aloe – Amla,

CPI - Dr P. P. Srivastav Aloe – Mango, Aloe – Pineapple, Aloe – Jamun) and jellies

(Aloe – Mango and Aloe – Pineapple)

47. Value Chain on Potato and Potato Products, CPRI Shimla, 33. Harvest and post harvest handling of processing potatoes

CPI - Dr B. P. Singh 34. Long term storage technology for French fry potatoes

35. Extraction of dietary fiber from potato peel

48. A Value Chain on Flowers for Domestic and Export Markets, 36. Technologies for value-addition in jasmine (garlands, tinting,

TNAU, Coimbatore, CPI - Dr M. Jawaharlal fillers etc.)
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Sl Title of sub-project Name of Technology
No.

37. Effective packaging techniques for marigold

38. Post harvest management of Carnation

39. Technologies for development of dry flower products

40. Export packaging technology for jasmine flowers to export

markets (Dubai and USA markets)

49. A Value Chain for Kokum, Karonda, Jamun and Jackfruit, 41. Extraction of oil (Butter) from kokum seed

BSKKV, Dapoli, CPI - Dr Nayansingh J. Thakor 42. Storage of fresh kokum fruits

43. Wine from ripe Karonda fruits

44. Wine from ripe Jamun fruits

45. Standardization of Traditional processing method of ripe Jackfruit

leather (Phanas poli)

50. A Value Chain on Cashew for Domestic and Export Market, 46. Polymerized compound from residol

CEPCI, Kollam, CPI - Dr V. P. Potty 47. Bioremediation of cashew nut shell liquid (CNSL)

48. Polymerized compound from CNSL

49. Reinforcement of polymerized residol with fibers like cotton,
coconut husk fiber, jute fiber

50. Production of cellulase from cashew shell

51. Production of pectinase from cashew nut shell

52. Production of Tannase from cashew nut shell

53. Low cost method for the extraction of anacardic acid from
cashew nut shell

54. Nanocellulose from cashew by products

55. New non thermal technology for cutting and peeling of raw
cashew nut

56. Storage management protocols for raw cashew nut

57. New processing technology for cashew cutting and peeling

51. A Value Chain on Production of Foods-Grade 58. Extraction and production of anthocyanin concentrate  from

Neutraceuticals for use as Natural Antioxidants and Food black carrot

Colorants  IARI, New Delhi, CPI - Dr Suresh Walia 59. Know-how for the production of capsaicinoid concentrates

from chilli

60. Extraction and production of lycopene from tomato

61. Refinement in process for the extraction of steviol glycoside

from Stevia rebaudiana

62. Nutraceutical-enriched guava, grape and mango pana RTS

functionalized with black carrot anthocyanins

63. Nutraceutical enriched value added food products (beverages,

candy, breads and bakery products

Horticulture and Engineering

52. Value Chain in Coconut, CPCRI, Kasaragod, 64. Refinement of technology for vinegar from coconut water

CPI - Dr K. Madhavan 65. Lemon juice blended mature coconut water beverage

66. VCO meal porridge

67. VCO meal compressed bar

68. Tender coconut jam and marmalade

69. Virgin coconut meal-based sweets

70. Appropriate technology for community level production of

charcoal and activated carbon from coconut shell

71. Production of virgin coconut oil by intermediate moisture method
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Sl Title of sub-project Name of Technology
No.

72. Utilization of defatted dried coconut meal using hot & cold
extruder

53. A Value chain in Major Seed Spices for Domestic and Export 73. Mobile seed processing unit for cleaning and grading of cumin

Promotion, SDAU Banskantha, Gujarat, and fennel crops at farmers field

CPI - Dr Y. Ravindrababu 74. Cryogenic grinding technology for  seed spices

75. Shade drying structure for retaining of green color of Fennel

76. Drying of coriander and fenugreek green leaves & preparation
of  powder

77. Drying of Fenugreek green pod for vegetable purpose

54. A Value Chain on Kashmir Saffron, SKUAST, Srinagar, 78. Post-harvest handing of saffron for high quality

CPI - Dr Firdos Ahmad Nehvi

55. A Value Chain on Aloe Vera Processing, IIT, Kharagpur, 79. Vacuum dried aloevera gel powder

CPI - Dr P. P. Srivastav 80. Foam mat dried aloe vera gel powder

81. Multichannel aloe vera gel filleting machine

56. A Value Chain for Coconut Fibre and its By-products, 82. Flexible rubber composite with coir pith

NIRJAFT, Kolkata, CPI - Dr Gautam Bose 83. Geotextiles of composite structure

84. Automated flyer spinning machine

85. Mechanical characterization of husk and modified energy
efficient disintegrator and defibering machine

57. A Value Chain on Linseed Processing and Value Addition 86. Value-chain in linseed

for Profitability, BAIF, Pune, CPI - Mr Ramesh Rawal 87. Enriched Feed Mix (EFM)

88. Recovery of lignan from Linseed cake

89. ‘Omega-3’ chicken production

58. A Value Chain for Cotton Fibre, Seed and Stalk: An innovation 90. Enzymatic pretreatment to cotton seed kernel for enhanced oil

for Higher Economic Return to Farmers and Allied recovery

Stakeholders, CIRCOT, Mumbai, CPI - Dr Rajan P. Nachane 91. Preparation and marketing of shirts

59. A Value Chain on Castor and Its Industrial Products, SDAU, 92. Post harvesting handling and processing technology to reduce

Sardarkrushinagar, CPI - Dr P. S. Patel the losses and to improve the quality of seed material for

processing industry

Animal Sciences and Engineering

60. A Value Chain Enhanced Productivity and Profitability 93. Improvisation of Traditional loom

of Pashmina Fibre, SKUAST, Srinagar, CPI - 94. Use of PVA as carrier fibre

Dr Sarfaraz Ahmad Wani 95. Dyeing of Pashmina with vegetable sources

61. A Milk Value chain for the Un-organized Sector, TNVASU, 96. Smart curd incubator

Chennai, CPI - Dr C. Naresh Kumar 97. Modified basket centrifuge

98. Oxo bio degradable sachets and Cups

99. Biofevita

Fisheries

62. A Value Chain on High Value Shellifish from mariculture 100. Ready-to-serve products developed under product name

Systems, CMFRI, Kochi, CPI - Dr V. Venkatesan ‘Muzuris’

101. Standardization of duration for heat sucking unit

63. A Value chain on Oceanic Tuna Fisheries in Lakshadweep 102. Tuna kure
Sea, CMFRI, Kochi, CPI - Dr E. M. Abdussamad 103. Smoked masmin flakes

104. Masmin powder
105. Smoked tuna in oil
106. Silo feed
107. Pig feed
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Sl Title of sub-project Name of Technology
No.

108. Gelatin from tuna skin

109. Improved method of masmin production

110. Pet Food

64. A Value chain on Murrel Production in Tamil Nadu and Orissa, 111. Murrel pickle

 St. Xavier’s College, Tamil Nadu, CPI - Dr M. A. Haniffa 112. Murrel filleting technology

113. Murrel fish gelatin

65. Export Oriented Marine Value Chain for Farmed-Seafood 114. Canned cobia

Production USING Cobia (Rachyeentron candum) through 115. Cook chilled cobia fish curry

Rural Entrepreneurship, FC&RI (TANUVAS Chennai), 116. Retort pouch cobia fish curry

CPI - Dr N. Felix 117. Collagen from cobia processing works

118. Leather from cobia skin

66. A value Chain on Fish Production in Fragile Agricultural Lands 119. Value-added fish products from fresh water fish

and Unutilized Aquatic Resources in Maharashtra, CIFE,

Mumbai, CPI - Dr A. K. Reddy

67. A Value Chain on production and Value Addition in Indian 120. Gelatin production from the skin of Indian major carps

major carps and prawns, FCM, Nanddinagar,

CPI - Dr K. M. Shankar

Fisheries and Engineering

68. Export Oriented Marine Value Chain for Farmed-Seafood 121. Fresh/tray packaging of cobia fillets / steaks

Production USING Cobia (Rachyeentron candum) through 122. Vacuum and modified atmospheric packaged products of cobia

Rural Entrepreneurship, FC&RI (TANUVAS Chennai),

CPI - Dr N. Felix

69. Responsible Harvesting and Utilization of Selected Small 123. Power operated laminating machine for Bombay duck processing

Pelagics and Fresh Water Fishes: A Value Chain Approach, 124. Meat bone separator

CIFT, Kochi, CPI - Dr M. Nasser 125. Ready-to-cook products

126. Hygienic bulk drying system for Bombay duck

127. Production of PUFA enriched chicken egg & meat through PUFA
incorporated poultry feed

128. Breaded and battered products from fish

129. Sweet products from fish

130. Value-added products from freshwater fishes

131. Dry fish based value-added products

Commercialized Technologies

Production Technologies

NRM

70. A Value Chain on Industrial Agroforestry in Tamil Nadu, 1. Micropropagation clonal technology for casuarina

TNAU, Coimbatore, CPI - Dr K. T. Parthiban

Crop Sciences

Horticulture

71. A Value Chain on Flowers for Domestic and Export Markets, 2. Production system efficiency of precision farming in comparison

TNAU, Coimbatore, CPI - Dr M. Jawaharlal with conventional system (farmer’s practice) in gundumalli

(Jasminum sambac Ait.)

3. Enhancement of xanthophylls content of African Marigold

4. Eco-friendly management of gall midge and leaf spot in
jasmine
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No.

5. Ecofriendly techniques for management of pests and
diaseases in Marigold

6. Improved fumigation techniques for protected carnation
cultivation

7. Management of calyx splitting in carnation (Dianthus
caryophyllus)

Animal Sciences

72. A Value chain for Clean Meat Production from Sheep, 8. Technologies for establishment of Sheep farms

NRCM Hyderabad, CPI - Dr Girish Patil

Processing Technologies

NRM

73. A Value Chain on Wild Honey Bee, UAS, Bangalore, 9. Production of clear honey

CPI - Dr N. S. Bhat

Crop Sciences and Engineering

74. A Novel Food Chain using By-products of Milling Industry for 10. Value-added products of rice bran (braffins, rice bran cookies
Enhancing Nutritional Security, IICPT, Thanjavur, and NAIP kure)

CPI - Dr R. Jaganmohan

75. Value Chain on Commercialisation of Maize Products, 11. Value-added products of maize (corn curls and cheese balls)

UAS, Bangalore, CPI - Dr D. Raghupathi

Horticulture and Engineering

76. Value Chain in Coconut, CPCRI, Kasaragod, 12. Protocol for production of (virgin coconut oil)

CPI - Dr K. Madhavan 13. Sweet coconut chips

14. Tender coconut beverage with suspended kernels

15. Development of VCM biscuit

77. A Value chain in Major Seed Spices for Domestic and Export 16. Various value-added products prepared by processing seed

Promotion, SDAU Banskantha, Gujarat, spices

CPI - Dr Y. Ravindrababu

78. A Value Chain on Cashew for Domestic and Export Market, 17. Establishment of high performance cashew processing system

CEPCI, Kollam, CPI - Dr V. P. Potty

79. A Value Chain on Ginger and Ginger Products, OUAT, 18. Ginger extract standardized to > 20% w/w total gingerols as a
Bhubaneswar, CPI - Dr H. N. Atibudhi water soluble powder

19. Ginger extract standardized to > 30% w/w total gingerols as a
free flowing powder

Animal Sciences and Engineering

80. Value Chain on Value Added Products Derived from 20. Cheaper concentrate ration (Brand name: KAJARI PASHU

Prosopis juliflora, CAZRI, Jodhpur, CPI - Dr J. C. Tiwari AAHAR)

81. A Value chain for Clean Meat Production from Sheep, 21. Technologies for establishment of small ruminant slaughter house

NRCM Hyderabad, CPI - Dr Girish Patil

82. A Value Chain Enhanced Productivity and Profitability of 22. Modification/ improvisation of traditional charkha

Pashmina Fibre, SKUAST, Srinagar, CPI -

Dr Sarfaraz Ahmad Wani

Fisheries

83. A Value Chain on High Value Shellfish from mariculture 23. Ready-to-serve (7 numbers) and ready-to-cook (1 number)

Systems, CMFRI, Kochi, CPI - Dr V. Venkatesan products developed under products name ‘Muzuris’



143

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Sl Title of sub-project Name of Technology
No.

84. Utilization Strategy for Oceanic Squids in Arabian Sea: 24. Oceanic squid meat strips in squid ink sauce,  in retortable

A Value Chain Approach, CMFRI, Kochi, pouch and TFS cans

CPI - Dr K. S. Mohamed

85. Export Oriented Marine Value Chain for Farmed-Seafood 25. Cobia pickle

Production USING Cobia (Rachyeentron candum) through

Rural Entrepreneurship, FC&RI (TANUVAS Chennai),

CPI - Dr N. Felix

86. Responsible Harvesting and Utilization of Selected Small 26. Convenience products from fish

Pelagics and Fresh Water Fishes: A Value Chain Approach, 27. Protocol of hygienic dry fish production

CIFT, Kochi, CPI - Dr M. Nasser 28. Ensilage based feed and fertilizer

87. A Value Chain on Seabuckthorn (Hippophae L.), CSKHPKV 29. Processing technologies of seabuckthorn food products

Palampur, CPI - Dr Virendra Singh
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Catalogue of Technologies Under Component 3

Annexure 4

1. Rice – fish – poultry farming system -  a success
story from Tamil Nadu

2. Integrated rice – fish – vegetable  system for
enhanced livelihood in selected backward districts of
Assam

3. Integrated fish – vegetable – poultry/pig system
3.1 Enhanced livelihood through pig–fish–vegetable

system in Assam
3.2 Enhanced livelihood through fish–livestock–

horti system  in Dhalai
3.3 Fish – duck – pig based farming system in South

Garo Hills, Meghalaya
3.4 Fish – duck – pig based farming system in

Dhemaji, Assam
3.5 Integrated poultry- fish – vegetable farming

system
4. Improvement of livelihood through integration of fish

with makhana (Euryale ferox Salisb.) and Water
Chestnut (Trapa bispinosa Natans.) in flood prone
ecosystem of Darbhanga (Bihar)

5. Utilization of upland fallows for cultivation of maize
for increased income, food and nutritional security in
Bastar region

6. Income enhancement through intercropping in maize–
Jhabua

7. SRI and ICM method of paddy cultivation–a great
success in Dhalai, Tripura and South Garo Hills,
Meghalya

8. Redgram transplanting – success story from Bidar,
Karnataka

9. Rice cultivation: A community enterprise in a remote
tribal village of Dhule

10. Value chain on linseed for enhanced income and
nutritional security

11. Multi- tier horticulture under homestead–based
production situations

12. Utilization of drying beds of water tanks for growing
watermelon in summer

13. Zero tillage in wheat cultivation: a success story from
Dakshin Dinajpur

14. Zero tillage in rapeseed mustard ‘M-27’ - A resource
Conservation Technology with least monetary inputs
at Tamenglong

15. Mushroom Production–A source of livelihood
15.1 Introduction of mushroom cultivation at

Balaram Village, Dhalai
15.2 Mushroom Production–a source of livelihood

1. A case study from Samastipur
15.3 Production of Paddy straw mushroom and

Oyster mushroom – A success story from
Orissa

15.4 Mushroom Production in village Mudiyani of
District Champawat

16. Tuber crops – a source of enhanced livelihood
16.1 Introduction of HYV and adoption of improved

production technology of potato–A success
story from Tamenlong, Manipur

16.2 Tuber crops: A boon to Nuagaon (Dhekanal,
Orissa) with barren lands

17. Livelihood generation for marginal and small farmers
through integrated interventions of vegetable at Tera
village of Raebareli

18. INM and IPDM in the Onion crop–A success in
Chitradurga district

19. Conversion of a non vegetable producing area into
hub of vegetable production and assuring reasonable
livelihood and nutritional security

20. Dahod tribal farmers becomes seed producers–A
success story

21. Pig rearing as a source of livelihood
21.1 A study from Dumka and Jamtara, Jharkhand
21.2 Research group helps pig business become

bigger business in northeastern India
22. Sustainable livelihood through Kadaknath production

in Jhabua, Madhya Pradesh
23. Goat development – Goat Bank approach
24. Mass infertility control, boost in milk production and

establishment of small rural dairy chain in Barabanki
district of Uttar Pradesh

25. Recharging  open wells
26. Increasing water storage capacity and improving soil

fertility – desilting of minor irrigation tanks
27. Enhanced income through Vermicomposting – A

success story of Ashok Mondal, Village Pulintola from
District Malda (West Bengal)
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28. Improved productivity of shifting/jhum cultivation
lands

29. Community biogas for sustainable rural energy-cum-
organic manure production

30. m-Krishi Fisheries Advisory Service (Potential Fishing
Zone ( PFZ) )

31. Tasar Sericulture : A sustainable option for livelihood
32. Income generation through rope making machine
33. Light traps–A small innovation for livelihood

improvement
34. Livelihood security through lac cultivation

34.1 Lac cultivation in Betul district, Madhya Pradesh

34.2 Lac cultivation in Jamtara district of Jharkhand
35. Pickle making of Jackfruit and other under–utilized

NTFPs–A source of livelihood
36. Livelihood improvement through collection, primary

processing and marketing of tamarind
37. Dungaria Agro Producer Company Limited, Mewada

facilitating innovative livelihood Solutions to Cotton
Seed Producers through an integrated farming
mechanism

38. JKAPCL in Wheat Seed Production with RSSC Ltd.–
A way forward towards contract farming

39. Vegetable and Fruit Council, Keralam (VFPCK) Model
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Catalogue of Technologies Under Component 4

Annexure 5

Sl Sub-project Name Technology
No.

Technologies/Research Tools Developed

NRM

1. Nano-technology for Enhanced Utilization of Native-Phosphorus by 1. Biosynthesis of nano particles (Zn, Fe, P and Mg)

Plants and Higher Moisture Retention in Arid Soils, CAZRI, Rajasthan,

CPI - Dr J. C. Tarafdar

2. Research into Development of Decision Support Systems for Insects 2. Cultural strategies for management of mealybug,

Pest of Rice Cotton, CRIDA, Hyderabad, CPI – Dr Y. G. Prasad Phenacoccus so lenopsis across the country

3. Web enabled crop-pest-disease-weather database
for user access

4. Web enabled degree-day calculator for insect
phenology models

5. Stage-specific and age specific insect life table
calculator

3. Nano-technology for Enhanced Utilization of Native-Phosphorus by 6. Eco-friendly and low cost protocol for biosynthesis

Plants and Higher Moisture Retention in Arid Soils, CAZRI, Rajasthan, of Zn and Fe nanoparticles

CPI - Dr J. C. Tarafdar 7. Development of nanoparticles induced

polysaccharide powder for application in desert soils

Animal Science

4. Analysis of Mammary Gland Transcriptome and Proteome during 8. Spontaneously transformed buffalo mammary

Lactation and Involution in Indigenous Cattle and Buffalo for epithelial cell line

Identification of Probable Mammary Biomarkers, NDRI, Karnal,

CPI - Dr A. K. Mohanty

5. Characterization and differentiation of embryonie and spermatogonial 9. Three embryonic stem cell line in buffalo

stem cell in cattle and buffaloes, NDRI, Karnal, CPI - Dr M. S. Chauhan

6. Serological Diversity and Molecular Characterization of Dichelobacter 10. A whole cell vaccine against virulent footrot

nodosus and Development of Vaccine Against virulent Footroot,

SKUAST-K, Srinagar, CPI- Dr S. A. Wani

7. Manipulation of the Rumen Ecosystem through Modified Rumen 11. Generation of recombinant yeast Saccharomyces

Microbes Encoding Novel Fibrolytic Enzymes using Nucleic Acid cerevisiae having exoglucanase gene from

Based Technologies for the Improved Utilization of Crop Residues, Phanerochaete chrysosporium

NIANP, Bangalore, CPI - Dr M. Chandrasekharaiah

Crop Sciences

8. Designing and Studying Mode of Action and Biosafety of 12. Samfungin; A novel fungicide against Aspergillus

Nanopesticides, ISI, Calcutta, CPI - Dr Arunava Goswami niger and the process for making the same

Co-Inventor, CCPI- Dr Madhuban Gopal, IARI, New Delhi 13. Hexaconazole nanoencapsulation: A novel fungicide
and the process for making the same

9. Utilization of Weed Flora of Medicinal Value in Some Important 14. Variation in chemical constitutions  of weed flora of

Cropping Systems of Andhra Pradesh, AU, Visakhapatnam, medicinal value

CPI - Dr Battu Ganga Rao
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Sl Sub-project Name Technology
No.

Engineering

10. Development of Spectral Reflectance Methods and Low Cost Sensors 15. Variable rate applicator for real time application of

for Real Time Application of Variable Rate Inputs in Precision Farming, fertilizer

PAU, Ludhiana, CPI - Dr Manjeet Singh 16. Combine mounted yield monitor

11. Precision Farming Technologies based on Microprocessor and 17. Controller-based seed-cum-fertilizer drill

Decision Support for Enhancing Input Application Efficiency in 18. Variable rate fertilizer applicator

Production Agriculture, CIAE, Bhopal, CPI - Er Prem Shanker Tiwari 19. DSS-based automatic controller for real time irrigation
scheduling

12. Bamboo as a Green Engineering Material in Rural Housing and 20. Haritha-IITD Bamcrete Technology

Agricultural Structures for Sustainable Economic Growth, IIT Delhi,

CPI - Dr Sanat Mohanty

13. Design and Development of Rubber Dams for watersheds, IRMRA, 21. Flexi Rubber Check Dams

Thane CPI- Mr P. Roy Choudhury

Processing Technologies

EngineeringEngineeringEngineeringEngineeringEngineering
14. Standardization of Selected Ethnic Fermented Foods and 22. Idly dry mix

Beverages by Rationalization of Indigenous Knowledge, 23. Instant Idly mix (dry culture method)

IICPT, Thanjavur, CPI - Dr K. Singaravadivel 24. Instant idly mix (chemical method)

25. Gadget for collecting toddy without insects

26. Millet Dhokla readymix

Commercialized Technologies

Crop Sciences

15. Effect of Abiotic Stresses on the Natural Enemies of Crop Pests: 27. Insecticide tolerant Trichogramma chilonis strain

Trichogramma, Chrysoperla, Trichoderma and Pseudomonas and 28. Pesticide Tolerant Strain of Chrysoperla zastrowi

Mechanism for Tolerance to these Stresses, PDBC, Bangalore, sillemi, an important predator of sucking pests

CPI - Dr S. K. Jalali

16. Novel strategies for Molecular Diagnosis of Plant Viruses, IARI, 29. ELISA kits for detection of  cucumber mosaic virus,

New Delhi, CPI - Dr Bikash Mandal potyviruses  and Peanut mottle virus
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Catalogue of Patents Under Component 2, 3 & 4

Annexure 6

Sub-project Sl. No. & Title of patent Application No./ Date of

Patent No. filing

Component 2

A Value Chain on Commercial Exploitation of 1. Automatic machine for scooping out 3050/DEL/2011 27.10.2011

Underutilized Fruits of Tribal Zones of  Rajasthan pulp from custard apple fruits

Lead Institute: MPUAT, Udaipur

A Value Chain on Cashew for Domestic and 2. Pollution controlling drum roasting Regd. #IPR/ FA/ 10064 –

Export Market Lead Institute: CEPCI, Kollam cashew processing units

3. Low cost method for the extraction of Regd. #IPR/ FA/ 10076 –

anacardic acid from cashew nut shell

Value Chain in Coconut Lead Institute:CPCRI, 4. Coconut Testa Remover 1363/CHE/2008 27.10.2008

Kasaragod

A Value Chain on Flowers for Domestic and 5. Export packaging technology for jasmine 1370/CHE/2010 10.05.2010

Export Markets Lead Institute: TNAU,  Coimbatore (Jasminum sambac Ait.) flowers

A Value chain on wild honey bee Lead  Institute: 6. Honey Pan Filed through NRDC 21.03.2011

UAS, Bangalore vide letter no. DR/

Patent/ NRDC/2011

A Value Chain for Coconut Fibre and its By- 7. Method of chemical retting of coconut 330/KOL/2011 14.03.2011

products Lead Institute: NIRJAFT, Kolkata fibre and preparations of yarn from

said fibres

8. A Novel Coconut Fibre Segregation 345/MUM/2011 –

Machine

A Value Chain on Utilization of Banana 9. A Novel Machine for Extracting Fibre 1590/MUM/2011 –

Pseudostem for Fibre and Other Value Added from Banana Pseudostem Sheaths

Products Lead Institute: NAU, Navsari 10. A Novel Organic fertilizer of Banana 1609/MUM/2011 –

Pseudostem

11. A Novel Process for Manufacturing 1624/MUM/2011 –

Banana Candy from Banana Pseudostem

12. Multi-Sheath Feeder To Raspador 901/MUM/2010 29.03.2010

Fibre Extractor

13. An attachment to Medlari Charkha 1371/MUM/2008 02.07.2008

A Value Chain on Oceanic Tuna Fisheries in 14. Smoked Masmin flakes and a process for 4276/CHE/2011 08.12.2011

Lakshadweep Sea Lead Institute : CMFRI, Kochi preparing the same

15. Ready to eat Extruded Snack product 4321/CHE/2011 12.12.2011

from Tuna (Fish food composition and a

process for preparing the same)

Component 3

Holistic Approach for Improving Livelihood 1. Mineral Based - Technology for estrus 792/DEL/2011 22.03.2011

Security through Livestock based Farming System induction and synchronization in bovines

in Barabanki and Raebareli Districts  of U.P. Lead

Institute: IVRI, Izatnagar
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Sub-project Sl. No. & Title of patent Application No./ Date of

Patent No. filing

Component 4

Allele Mining and Expression Profiling of 1. Polynucleotide Isolated from 2765/DEL/2010 19.11.2010

Resistance and Avirulence - genes in Rice- Magnaporthe oryzae associated with

Blast Pathosystem for Development of Race rice blast resistance and uses thereof

Non-Specific Disease Resistance Lead

Institute: NRCPB, New Delhi

Identification of Quantitative Trait Loci for Milk 2. A Kit for parentage verification in 3775/DEL/2011 22.12.2011

yield, Fat and Protein in Buffaloes Lead buffaloes

Institute: NBAGR, Karnal

Precision Farming Technologies based on 3. CIAE Dynapod 116/MUM/12012 13.01.2012

Microprocessor and Decision Support for

Enhancing Input Application Efficiency in

Production Agriculture Lead Institute: CIAE, Bhopal

Manipulation of the Rumen Ecosystem through 4. A Novel enzyme 86/CHE/2012 09.01.2012

Modified Rumen Microbes Encoding Novel

Fibrolytic Enzymes using Nucleic Acid Based

Technologies for the Improved Utilization of Crop

Residues Lead Institute: NIANP, Bangalore

Standardization of Selected Ethnic Fermented 5. Instant idli dry mix by microbial 4644/CHE/2011 29.12.2011

Foods and Beverages by Rationalization of fermentation

Indigenous Knowledge Lead Institute: IICPT,

Thanjavur

Nano-technology for Enhanced Utilization of 6. Biosynthesis of ZnO nanoparticles 1439/DEL/2011 19.05.2011

Native-Phosphorus by Plants and Higher Moisture 7. Biosynthesis of metal nanoparticle from 149/DEL/2012 01.01.2012

Retention in Arid Soils Lead Institute: CAZRI, fungi

Rajasthan 8. Nanoinduced bacterial polysaccharide 404/DEL/2012 14.02.2012

production

Novel strategies for Molecular Diagnosis of Plant 9. Production of cocktail polyclonal 419/DEL/2012 15.02.2012

Viruses Lead Institute: IARI, New Delhi antibodies for broad spectrum ELISA

based diagnosis of potyviruses and

cucumoviruses using fusion construct

derived from coat protein gene

sequences from Papaya ringspot and

Cucumber mosaic viruses

Bovine Mastitis: Unraveling Molecular Details of 10. A Novel Biomarker based Detection of 3807/DEL/2011 26.12.2011

Host-microbe Interaction and Development of Bovine Sub-Clinical Mastitis

Molecular Diagnostic Methods Lead Institute:

PD-ADMAS, Bangalore

To Understand the Nature of Diversity in Lac 11. Group-specific primers for identification 580/KOL/2011 23.04.2011

Insects of Kerria  spp. in India and the Nature of of Kerria species

Insect x Host Interaction Lead Institute: IINRG,

Ranchi

Development of Biosensors and Micro-Techniques 12. Real time detection of enterococci in 119/DEL/2012 12.01.2012

for Analysis of Pesticide residues, Aflatoxin, dairy foods using spore germination

Heavy Metals and Bacterial contamination in Milk based bioassay

Lead Institute: BITS, Goa
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Sub-project Sl. No. & Title of patent Application No./ Date of

Patent No.  filing

Genomic Analysis of Cotton Boll and Fibre 13. Promoters from Gossypium hirsutum for 664/DEL/2011 10.03.2011

Development Lead Institute: ICGEB, New Delhi the over expression of foreign genes in

cotton boll tissue

Design and development of Rubber Dam for 14. A Novel Adhesive activated polyester 493/MUM/2010 24.02.2010

watersheds Design and Development of Rubber fabric substrate for rubber composites

Dams for Watersheds Lead Institute: IRMRA, and the process for producing the

Thane adhesion

15. A Novel Flexi Check Dam for Efficient 1461/MUM/2011 12.05.2011

Use of Water in Agriculture

Potential of RNAi in Insect Pest Management: 16. Single PCR, Single Ligation and  Single 1477/DEL/2011 24.05.2011

A Model in Silencing Genes Specific to Tomato Transformation Method To Generate

Fruit Borer, Helicoverpa armigera Hubner Intron Containing Hairpin RNA For RNA

(Noctuidac: Lepidoptera) Lead Institute: IIHR, Interference In Plants

Bangalore

Designing and Studying Mode of Action and 17. Samfungin: A novel fungicide and the 1599/DEL/2011 07.06.2011

Biosafety of Nanopesticides Lead Institute: ISI, process for making the same

Kolkata 18. Nanoencapsulated hexaconazole:  A 2051/DEL/2011 21.07.2011

novel fungicide and the process for

making the same

Synthesis and Characterization of Nano-Cellulose 19. A process for the preparation of 3012/MUM/2009 30.12.2009

and its Application in Biodegradable Polymer cellulose nanoparticles using the fungus,

Composites to Enhance their Performance Lead Trichoderma reesei

Institute: CIRCOT, Mumbai 20. Zinc chloride pretreatment of 1193/MUM/2010 12.04.2010

microcrystalline cellulose for preparation

of nanocellulose by homogenization

process

Development of Biosensors and Micro-Techniques 21. The Process for preparing a spore 3064/DEL/2010 26.07.2010

for Analysis of Pesticide residues, Aflatoxin, inhibition based enzyme substrate

Heavy Metals and Bacterial contamination in Milk assay for monitoring Aflatoxin M1 in milk

Lead Institute: BITS, Goa 22. A Microwell biosensor chip 933/MUM/2012 29.03.2012

Understanding Plant-Nematode Interactions using 23. A novel nematode induced gall specific 2568/DEL/2011 07.09.2011

RNAi, Lead Institute: IIT, Kanpur promoter for Arabdopsis thaliana

24. A novel root specific nematode specific 2569/DEL/2011 07.09.2011

promoter from Arabidopsis thaliana

Study of Herbal Acaricides as Means to Overcome 25. A phyto-pharmaceutical preparation for 2452/DEL/2010 15.10.2010

the Development of Resistance in Ticks to the control of acaricide resistant tick

Conventional Acaricides, Lead Institute: IVRI, infestations in animals

Izatnagar 26. An eco-friendly herbal acaricides to 2196/DEL/2011 03.08.2011

control ticks including acaricide

resistant species infesting livestock

and pet animals

Research into Development of Decision Support 27. Insect Parasitoid and predator collection 3515/CHE/2011 12.10.2011

Systems for Insects Pest of Rice Cotton, CRIDA, device

Hyderabad Lead Institute: CRIDA, Hyderabad
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Sub-project Sl. No. & Title of patent Application No./ Date of

Patent No. filing

Development of Non-destructive Systems for 28. Method of predicting maturity stage and 2796/DEL/2011 12.10.2011

Evaluation of Microbial and Physico-chemical eating quality of Indian mangoes using

Quality Parameter of Mango Lead Institute: CIPHET, near Infrared spectroscopy

Ludhiana

Effect of Abiotic stresses on the natural enemies 29. Bio-Formulations of carbendazin tolerant 2272/CHE/2011  04.07.2011

of crop pests: Trichogramma  Chrysoperla, of Trichoderma with biocontrol potential

Trichoderma and Pseudomonas and Mechanism 30. Bio-Formulation of salinity tolerant isolates 2273/CHE/2011 04.07.2011

of Tolerance to these Stresses Lead Institute: of Trichoderma with biocontrol potential

NBAII, Banglore and also capable of including salinity

tolerant in crop plants

Developmental Potency of Parthenogenetic goat 31. Extractegg-a novel alternative to fetal 2450/DEL/2010 15.10.2010

Embryos Lead Institute: IVRI, Izatnagar bovine serum (FBS) in animal cell culture

Detection and Mitigation of Dairy Pathogens and 32. A qualitative and quantitative test for 3677/DEL/2011 16.12.2011

detection of Adulterants using Chemical Biology detection of anionic detergent in milk

Lead Institute: IIT, Roorkee

Rumen microbial Diversity in Domesticated and 33. Methane suppressor (An essential oil 629/DEL/2010 05.03.2012

Wild Ruminants and Impact of Additives on for inhibition of methane emission in

Methanogenesis and Utilization of Poor Quality buffaloes)

Fibrous Feeds Lead Institute: IVRI, Izatnagar

Toll-like Receptors in Farm An imals-Evolutionary 34. A novel method to diagnose small 885/CHE/2012 09.03.2012

Lineages and Application in Disease Resistance ruminants with potential resistance to

Lead Institute: TANUVASU, Chennai bluetongue

35. A novel method to diagnose an individual 888/CHE/2012 09.03.2012

buffalo resistant to tuberculosis
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Catalogue of Patents filed/granted in
BPD Units of Component 1

Annexure 7

Sl Title of patent Application No./ Date of

No. Patent No. filing

Zonal Technology Management and BPD Unit at NIRJAFT, Kolkata

1. Herbicide Brush 319/ KOL/ 2010 26.03.2010

2. Nail Weeder 386/KOL/2010 05.04.2010

3. A device and a process for measurement of moisture content in jute and allied natural fibre 59/ KOL/ 20102 05.01.2010
products

4. A Corral Apparatus & Method for Transport of Animals 1479/KOL/2009 Dec., 2009

5. A portable insulated container for packaged meal 1480/KOL/2009 Dec., 2009

6. Nutritionally balanced feed compositions for modification of body fat composition in pigs 1481/KOL/2009 Dec., 2009

7. A method of producing antibacterial extracts from fresh water algae 749/KOL/2011 02.06.2011

8. New capsularis jute variety, JRC 532 REG/2009/282 –

9. New capsularis jute variety, JRC 517 REG/2009/283 –

10. Nua Chinikamini (Rice) REG/2011/493 29.08.2011

11. Phalguni (Rice) REG/2011/494 29.08.2011

12. Luna Sampad (Rice) REG/2011/495 29.08.2011

13. Luna Suvarna (Rice) REG/2011/496 29.08.2011

14. Naveen (Rice) REG/2011/497 29.08.2011

15. Rajalaxmi-Hybrid (Rice) REG/2011/498 29.08.2011

16. Ajay- Hybrid (Rice) REG/2011/499 29.08.2011

17. Varshadhan (Rice) REG/2011/500 29.08.2011

18. Geetanjali (Rice) REG/2011/929 19.09.2011

19. Reeta (Rice) REG/2011/930 19.09.2011

20. Low Energy Water Application (LEWA) Device 1313/KOL/2011 26.09.2011

21. Group specific primers for identification of Kerria species 580/KOL/2011 25.04.2011

Business Planning and Development (BPD) Unit at AAU, Anand

22. Equipment and method for dehulling Jatropha seeds 2286/MUM/2010 –

23. Filed for Method and System for preparing Biodiesel from Jatropha seeds 2287/MUM/2010 –

Business Planning and Development (BPD) Unit at CCSHAU, Hisar

24. Eco friendly way of surface sterilization of explants in tissue culture 1876/DEL/2010 11.08.2010

25. Fluorescence polarization assay for the diagnosis of brucellosis in buffaloes 1065/DEL/2010 06.05.2010

26. Protein-G based technology for the diagnosis of brucellosis in buffaloes 1064/DEL/2010 06.05.2010

27. SCAR marker based identification of sex in date palm #1513/DEL/2010 –

28. Identification of Sex in jojoba 1563/DEL/2010 02.07.2010

29. Antistress effect of Indian gooseberry (Emblica officinalis) and probiotic on the # IPR4.18.1/10038 –
performance of broilers during hot humid weather

30. Expeditious fermentation of wheat grains into ethanol for fuel use PAT/4.19.5/10041 –

31. AM renewable resource drives starchy raw materials to ferment fast into ethanol #12/DEL/2011 04.01.2011

32. Fractionated renewable reject boosts ethanolic fermentations of starchy and sugary raw # PAT/4.19.6/10039 –
materials

33. A new laboratory method for production of Pasteuria penetrans 243958 11.11.2010

34. A Process of Preparation of Tissue  Culture Medium for Enhancing in vitro Plantlet 248511 22.07.2011
Regeneration in Air Yam Plant using Bacterial Culture Supernatant
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Sl Title of patent Application No./ Date of

No. Patent No. filing

Zonal Technology Management and BPD Unit at IVRI, Izatnagar

35. Mineral based technology for oestrus induction and synchronization in bovines 792/DEL/2011 22.03.2011

36. Therapeutic application of Bone Marrow Derived canine mesenchymal stem cells 791/DEL/2011 22.03.2011

37. IVRI Anti Diarrhoeal Herbal Formulation (ADHF) 790/DEL/2011 22.03.2011

38. A formulation having antibacterial herbal extract for animal use 2842/DEL/2010 30.11.2010

39. A herb based antibacterial preparation for veterinary use 2841/DEL/2010 30.11.2010

40. A synergistic anti-bacterial herbal preparation for animals 2840/DEL/2010 30.11.2010

41. An antibacterial herbal composition for animals 2839/DEL/2010 30.11.2010

42. Buffalo embryonic stem cell derived teratomas for the assessment of pluripotency 2454/DEL/2010 15.10.2010

43. Development of beating cardiomyocytes from caprine foetal stem cell 2453/DEL/2010 15.10.2010

44. A phyto-pharmaceutical preparation for the control of acaricide  resistant tick infestations 2452/DEL/2010 15.10.2010
in animals

45. Cell culture adapted vaccine for classical swine fever 2451/DEL/2010 15.10.2010

46. Extractegg- a novel alternative to fetal bovine serum (FBS) in animal cell culture 2450/DEL/2010 15.10.2010

47. A process for expression of variable surface glycoprotein of Trypanosoma evansi  in 2449/DEL/2010 15.10.2010
Pichia pastoris

48. Intravaginal passaries for augmentation of reproduction in goats 1872/DEL/2010 10.08.2010

49. Herbo-mineral acaricide formulations against Boophilus ticks in cattle 1856/DEL/2010 06.08.2010

50. A mixture of plants for inhibition of methane emission in buffaloes (anti- methane) 1855/DEL/2010 06.08.2010

51. Development of post milking teat dip based on a novel herbal formulation for the 937/DEL/2010 19.04.2010
prevention of bovine sub clinical mastitis

52. Plate ELISA kit for diagnosis of Johne’s disease 751/DEL/2010 30.03.2010

53. Herbal anticoccidial drug “ Herbicox” 750/DEL/2010 30.03.2010

54. Novel herbal antidiarrhoeal drug for animals 749/DEL/2010 30.03.2010

55. BRULISA: plate ELISA kit for diagnosis of brucellosis in goats and sheep 748/DEL/2010 30.03.2010

56. Process for preparation of herbal goat meat biscuits 708/DEL/2010 25.03.2010

57. Process for preparation of arurvedic flavored milk and whey drink 707/DEL/2010 25.03.2010

58. Process for preparation of arurvedic butter, paneer and cheese 706/DEL/2010 25.03.2010

59. Goat milk fat and its use as fat substitute in emulsified goat meat products 705/DEL/2010 25.03.2010

60. Use of herbal plant material and extracts to prepare emulsion based functional goat meat 704/DEL/2010 25.03.2010
products

61. Goat Meat Nimkee: A snack food 25.03.2010

62. Preparation of Goat Meat Murukku: a crispy food product 702/DEL/2010 25.03.2010

63. Low cost, indigenous cradle for safe restraining of sheep for pregnancy diagnosis 2113/DEL/2010 –

64. Three stages thin film scraped surface heat exchanger for continuous manufacture of khoa 583/DEL/2010 12.03.2010

65. Synbiotic Ice cream amd process of preparation thereof 2729/DEL/2009 30.12.2009

66. Jev Sel 101: An organic source of selenium 2507/DEL/2009 14.12.2009

67. Functional mutton nuggets with low salt, low fat and high dietary fibre 2506/DEL/2009 04.12.2009

68. Process for the preparation of zinc methionine complex 2505/DEL/2009 04.12.2009

69. An improved and optimized process for manufacture of Doda Burfi 2357/DEL/2009 16.11.2009

70. Process for the preparation of folate rich functional ‘Dahi’ 2345/DEL/2009 13.11.2009

71. Production of fermented probiotic feed, production protocol, fermentation condition, drying, 2108/DEL/2009 12.10.2009
storage and uses thereof

72. Enhancement of value addition of condensed milk powder production herbal feed additives 1844/DEL/2009 07.09.2009
from cow milk

73. Enhancement of value addition of condensed milk through herbal feed additives from cow 1843/DEL/2009 07.09.2009
milk

74. A non- steroidal anti-inflammatory compound from tree: Anogeisus Pendulaedgew 1484/DEL/2009 21.07.2009
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75. Enhancement of value addition of khoa production through herbal frrd additives from cow 1256/DEL/2009 18.06.2009
milk

76. Fermentation vessel for conducting gas production studies (in vitro): fabrication, protocol 2486/DEL/2009 –
and uses

77. An eco-friendly herbal acaricide to control ticks including acaricide resistant species 2196/DEL/2011 03.08.2011
infesting livestock and pet animals

78. Attenuated Pasteurella multocida with determinant marker 2195/DEL/2011 03.08.2011

79. Pestivirus replicase-based self-replicating RNA-replicon vector for heterologous gene 3805/DEL/2011 26.12.2011
expression in mammalian cells

80. A Novel Foot and Mouth Disease Viral Asia 1 (Indian Vaccine Strain) Replicon Based Viral 3806/DEL/2011 26.12.2011
Vector for Vaccine Research and Development

81. A novel Ready to Eat (RTE) salty crisp milk product (Milk Nimiki) 3807/DEL/2011 26.12.2011

82. A Novel Bio-Marker Based Detection of Bovine Sub- Clinical Mastitis 3808/DEL/2011 26.12.2011

83. Ready to cook Milk Chips 3809/DEL/2011 26.12.2011

84. A Kit for Parentage Verification in Zebu Cattle (Bos indicus) 3773/DEL/2011 22.12.2011

85. A Kit for Parentage Verification in Camels (Single and Double Hump) 3774/DEL/2011 22.12.2011

86. A Kit for Parentage Verification in Buffaloes (Bubalus bubalis) 3775/DEL/2011 22.12.2011

87. Technology for priming sugarcane plantation material, its packaging, transportation and 1795/DEL/2011 22.12.2011
certification

88. Calving to Insemination Ration For Buffalo 1574/DEL/2011 03.06.2011

Design

89. Multi-nutrients feed block making machine (Pashu Chocolater) 238548 03.08.2011

90. Thresher cum Treatment Machine 238547 03.08.2011

91. One horse –power single phase 2800 rpm electric motor driven gear less grass cutter 240117 10.10.2011
having vibration dampeners

92. Bulk Milk Feeder for Kids 240116 10.10.2011

Copy rights

93. Livestock and poultry diseases information system (LPDIS) 5473/2011-COSW 26.04.2011

94. Pashu Evam Pakshi Rog Jankari Pranalika 5475/2011-COSW 26.04.2011

95. Digital Pashuwasthya Aum Pashupalan Prashnottri 5474/2011-COSW 26.04.2011

96. Coldwater Fisheries Management DCFR-Bhimtal 4624 01.11.2011

97. Coldwater Fisheries of India an Atlas DCFR-Bhimtal 4623 11.11.2011

Zonal Technology Management and BPD Unit at IARI, New Delhi

98. Samfungin: A novel fungicide and the process for making the same 1599/DEL/2011 –

99. Development of substituted alkene as a potential nematicide 2052/DEL/2011 –

100. Nanoencapsulated Hexaconazole: A novel fungicide and the process for making the same 2051/DEL/2011 –

101. Pigeonpea Pod Stripper 2053/DEL/2011 –

102. Digital Soil Test FertilizerRecommendation (STFR) Meter 2395/DEL/2011 –

103. Development of slow release nano formulations of bioactive molecules and method of 257/DEL/2012 –
preparation thereof

104. A product and process for the decontamination of pesticide residues from vegetables by 258/DEL/2012 –
using safe reagent

105. Production of cocktail polyclonal antibodies for broad spectrum ELISA-based diagnosis of 419/DEL/2012 –
potyviruses and cucumoviruses using fusion construct derived from coat protein gene
sequences from Papaya ringspot and Cucumber mosaic virus

106. Nanocopper-a copper based formulation to combat bacterial blight of pomegranate, rice 420/DEL/2012 –
and bean

107. Novel superabsorbent hydrogels and the method of obtaining the same 250349 –
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Annexure 8

List of Novel Tools/ Methodologies /Protocols

Sl Title of sub-project Sl No. & Novel Tool/Protocol / Methodology
No.

Component 1

ICDS

1. Development and Maintenance of Rice Knowledge 1. Expert Answers on Rice (EAR)

Management Portal, DRR, Hyderabad, CPI- 2. Weed Information System (Wisy)

Dr Shaik N. Meera 3. Diagnostic Tool

4. Bio-Informatics Tool

5. LearnRice

6. LearnRice – Moodle

7. LearnRice – Joomla

8. India Rice Research Repository (i3R)

9. Trade Information System

10. Communities of Practices (CoPs)

11. Rikipedia

12. Soil Information System

13. Data Repository

14. AICRIP Intranet

15. Frontline Demonstrations - Seeing is Believing

2. Strengthening Statistical Computing for NARS, IASRI, 16. Indian NARS Statistical Computing Portal

New Delhi, CPI - Dr Rajender Parsad

3. Development of ICT Based Tools/Technology 17. Pest and disease image upload application through mobile phone

Towards an Interactive Multimedia Agriculture

Advisory System, RTBI, IITM, Chennai, CPI -

Dr Devendra Jalihal

4. Decision Support System for Enhancing Productivity 18. Online DSS for irrigation scheduling with poor quality waters

in Irrigated Saline Environment using Remote

Sensing, Modelling and GIS, CSSRI, Karnal, CPI -

Dr D. S. Bundela

5. Innovations in Technology Mediated Learning: An 19. AgriLORE

Institutional Capacity Building in using Re-usable

Learning Objects in Agro-horticulture, YCMOU,

Nashik, CPI - Dr B. S. Hansra

BPD

6. Business Planning and Development (BPD) Unit at 20. Fluorescence Polarization Assay for Diagnosis of Buffaloes

CCSHAU, Hisar, CPI - Dr R. B. Srivastava

7. Zonal Technology Management and BPD Unit at CIFT, 21. Fish Descaling Machine

Cochin, CPI - Dr C. N. Ravisankar 22. Pre-cooking Unit

23. Steam Cooking Unit
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Sl Title of sub-project Sl No. & Novel Tool/Protocol / Methodology
No.

24. Screw Press

25. Drying unit

L&CB

8. Learning and Capacity Building, NAARM, Hyderabad, 26. Assessment of vulnerability of rural livelihood systems

CPI – Dr N. H. Rao 27. Method for mapping innovation performance and quality of agricultural
research and development organizations

28. Application of data mining tools to livelihoods assessments

29. Methodology for assessing state of preparedness for implementing
IP management in ICAR institutions

PGAV

9. Developing a Decision Support System for 30. Modeling framework for grain outlook model

AgriculturalCommodity Market Outlook, NCAP,

New Delhi, CPI – Dr Anjani Kumar

10. Visioning, Policy Analysis and Gender (V-PAGe), 31. Framework for Instutionalisation of PME Cells in NARS

NCAP, New Delhi, CPI - Dr P. Ramasundaram

Component 4

Abiotic Stress Tolerance in Plants and Animals

11. Bioprospecting of Genes and Allele Mining for 32. Hydroponic screening setup for screening effect of water soluble

Abiotic Stress Tolerance, NRCPB, New Delhi, elements / chemicals

CPI -  Dr T. Mahapatra 33. Nonradioactive method for differential display

34. Role of a bZIP transcription factor in hypoxia stress

35. Vegetative multiplication of ber seedlings

36. Screening procedure for ber genotypes against moisture stress

12. Effect of Abiotic Stresses on the Natural Enemies of 37. Bio-formulations of carbendazim tolerant isolates of Trichoderma

Crop Pests: Trichogramma, Chrysoperla, with biocontrol potential

Trichoderma and Pseudomonas and Mechanism 38. Identification of stress tolerant genes of Pseudomonas sp. and

for Tolerance to these Stresses, PDBC, Bangalore,   detection of antibiotic biosynthetic genes

CPI - Dr S. K. Jalali

 Resistance to biotic Stresses in Agriculture

13. Novel strategies for Molecular Diagnosis of Plant 39. Removal of terminal sequences of coat protein genes of Papaya

Viruses, IARI, New Delhi, CPI - Dr Bikash Mandal ringspot virus (Potyvirus) resulted in high level (g quantity/lit)

immunogenic protein expression in E. coli

40. Three single and multiple coat protein gene constructs producing
immunogenic capsid protein of four plant viruses in E. coli

41. Six  modular constructs of plant virus based gene expression vector

42. Four  IgG encoding  V genes against PRSV and GBNV

43. One ScFV construct for MAb to GBNV

44. One Heavy chain variable gene construct to GBNV

Molecular genetics and breeding

14. Molecular Tools for Exploration of Heterosis, Yield 45. Construction of anther specific EST library of sesame during
and Oil  Quality in Sesame, IIT, Kharagpur, CPI - microspore development

Prof. S. K. Sen 46. Strategy for high linolenic acid containing sesame oil

47. SSR markers for linkage mapping and localization of QTLs in sesame
for marker assisted breeding
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Sl Title of sub-project Sl No. & Novel Tool/Protocol / Methodology
No.

48. Molecular mapping and localization of yield related QTLs in sesame

49. Protocol for gene transfer in sesame through genetic transformation

50. Improved protocol for isolation of lignans from sesame seed oil

15. Unraveling Molecular Processes Involved in 51. A bidirectional promoter trap vector for identification of plant

Adventive Polyembryony Towards Genetic promoters

Engineering for Fixation of Heterosis, NRCPB, CPI -

Dr S. R. Bhat

16. Biosystematics of the Genera Vigna, Cucumis and 52. Molecular taxonomy of the genera Vigna, Cucumis and Abelmoschus

Abelmoschus, NBPGR, New Delhi, CPI - 53. Description for identification of new species of Vigna and

Dr K. V. Bhat  Abelmoschus from India

17. Towards Development of a Single Cell C4 54. Modified transformation protocol for Swarna (a rice variety)

Photosynthetic System in Rice, JNU, New Delhi,

CPI - Dr B. C. Tripathy

18. Studies on Relationship between Ecogeography 55. A New HPLC- ELSD method development of speroidal saponins in

of the Chemotypic Variation of Nine Important but fruits of Tribulus terrestis

Highly Threatened Medicinal Plant Species and 56. An improved protocol for isolation and purification of gymnemagenin

Prospects of their Cultivation, NBRI Lucknow, CPI - (gymnemic acid)  from Gymnema sylvestre

Dr A. K. S. Rawat 57. New methods for mass production of seedlings of Hedychium
spicatum from seeds

Biodiversity

19. Study of Herbal Acaricides as Means to Overcome 58. Process of extraction of herbal components with anti-tick properties
the Development of Resistance in Ticks to
Conventional Acaricides, IVRI Izatnagar, CPI -
Dr Srikanta Ghosh

20. Utilization of Weed Flora of Medicinal Value in Some 59. HPLC & HPTLC finger printing methods for assessment of

Important Cropping Systems of Andhra Pradesh, AU, phytochemical diversity of weed species

Visakhapatnam, CPI - Dr Battu Ganga Rao 60. Identification of region wise biological activity variation

Nanotechnology

21. Nano-technology for Enhanced Utilization of Native- 61. Chemical synthesis of Zn nano particle

Phosphorus by Plants and Higher Moisture Retention 62. Nano particle induced microbial polysaccharide powder

in Arid Soils, CAZRI, Rajasthan, CPI - 63. Coating of nano particles for fertilizer production

Dr J. C. Tarafdar 64. Fungal ball

22. Synthesis and Characterization of Nano-Cellulose 65. Synthesis of nanocellulose by enzymatic process using membrane

and its Application in Biodegradable Polymer reactor

Composites to Enhance their Performance, CIRCOT, 66. Process for  preparation of cellulose nanoparticles using fungus,

Mumbai, CPI - Dr N. Vigneshwaran Trichoderma reesei

67. Zinc chloride pretreatment of microcrystalline cellulose for preparation

of nanocellulose by homogenization process

68. Preparation of starch – nanocellulose composite films

Precision Farming

23. Development of Spectral Reflectance Methods and 69. Ground-based sensor integration system
Low Cost Sensors for Real Time Application of
Variable Rate Inputs in Precision Farming, PAU,
Ludhiana, CPI - Dr Manjeet Singh
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Sl Title of sub-project Sl No. & Novel Tool/Protocol / Methodology
No.

24. Precision Farming Technologies based on 70. GUI for microcontroller based three row type applicator

Microprocessor and Decision Support for Enhancing 71. The Herbicide applicator controller

Input Application Efficiency in Production Agriculture, 72. Continuous Variable Transmission for Variable rate fertilizer applicator

CIAE, Bhopal, CPI - Er Prem Shanker Tiwari 73. Visual basic software for GPS online comparison of position with map

based data

74. Controller for controlling the speed of PWM DC motor

GIS Application in Agriculture

25. Research into Development of Decision Support 75. Assessment of damage by leafhopper in cotton using ground based

Systems for Insects Pest of Rice Cotton, CRIDA, hyperspectral remote sensing techniques

Hyderabad, CPI – Dr Y. G. Prasad 76. Protocol for rearing mealybug, an emerging pest on cotton for
estimation of life cycle parameters

77. Web based tools for on-line data input and reporting system and
software for life table and degree-day calculators

78. Brown plant hopper pest surveillance in rice using remote sensing and
GIS

79. Degree day model (Thermal summation model) to predict leaf folder
peak/activity in the field

80. Linear and non-linear models for predicting white backed plant  hopper
(WBPH) development in Rice

81. Decision tree based model for predicting yellow stem borer in
rice-rice-pulse based cropping system

82. Fixed precision sampling plans for cotton mirid,  Crenotiades
biseratense (Hemiptera: Miridae) for assessing field population
density for pest management decisions

Natural Resource Management

26. Georeferenced Soil Information System for Land Use 83. Improved methodology to estimate land quality indices

Planning and Monitoring Soil and Land Quality for 84. Threshold values and classes of land quality indices

Agricultural, NBSS&LUP, Nagpur, CPI - 85. Pedotransfer functions for saturated  hydraulic conductivity (sHC),

Dr T. Bhattacharyya bulk density and water retention

86. Software to analyze the soil health by inputting particular soil

parameters

87. Development of Evapo transformation (ETo) Calculator

88. Georeferenced Soil Information System

27. Soil Organic Carbon Dynamics vis-a-vis Anticipatory 89. Portable closed static chamber developed for soil biodiversity analysis

Changes and Crop Adaptation Strategies, CRRI, under elevated CO2

Orissa, CPI - Dr P. Bhattacharya 90. Direct extraction of DNA from soil for amplification of 16S RNA Gene

sequences by polymerized chain reaction

28. Assessment of Quality and Resilience of Soil in Agro- 91. A software tool for Site specific soil information System

ecosystems, IISS, Bhopal, CPI - Dr Samaresh Kundu 92. Soil Quality Index Calculator (SQIC)

Structures and Processing Engineering

29. Development of Non-destructive Systems for 93. Universal sample holder

Evaluation of Microbial and Physico-chemical Quality 94. Methodology for collection and transportation of samples from far

Parameter of Mango, CIPHET Ludhiana, CPI - distance

Dr S. N. Jha 95. Algorithm for auto sorting of mangoes based on size, colour perimeter
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Sl Title of sub-project Sl No. & Novel Tool/Protocol / Methodology
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96. Protocol for detecting quality of radiographic image

97. Protocols of detecting size and shape features of mango from the

digital radiographs

98. Method for relating fruit ripeness parameters with CT number

99. Equipment for online digital radiography of mangoes

30. Studies on High Pressure Processing (HPP) of High 100. Shelf-life extension of peeled litchi fruit using high pressure

Value Perishable Commodities, IIT, Kharagpur, CPI - processing technology

Dr P. S. Rao 101. Shelf-life extension of yellowfin tuna (Thunnus albacares) using
high pressure processing technology

102. Shelf-life extension of Headless prawn (Fenneropenaeus indicus)
using high pressure processing technology

31. Bamboo as a Green Engineering Material in Rural 103. Test instruments for testing bamboo (11)

Housing and Agricultural Structures for Sustainable

Economic Growth, IIT Delhi, CPI - Dr Sanat Mohanty

32. Design and Development of Rubber Dams for 104. Indigenously developed Cantilever press or Jointing press for jointing

Watersheds, IRMRA Thane, CPI - Mr P. R. Chaudhury of composite sheets for Rubber Dam application (hot cure technique)

105. Inflation deflation device of rubber dam

106. Lab core spinning machine

Social Sciences in Agriculture

33. Development of a Alternative ICT Models based on a 107. Interactive information dissemination system

Study and Analysis of the Major ICT Initiatives in 108. Intelligent Search Tool for ICT in Agriculture (ISTIA)

Agriculture in India to Meet the Information Need of

the Indian Farmers, MEDIA Lab Asia, CPI -

Dr T. S. Anurag

34. Arsenic Food Chain: Cause, Effect and Mitigation, 109. Arsenic volatalization capacity of anaerobic bacteria

BCKV,  CPI - Dr Supradip Sarkar 110. Speciation of arsenic in milk and faeces samples of cattle

111. A microbial process of reducing arsenic toxicity in animals

112. A microcosm for testing microbial arsenic transformations in sediment

35. Standardization of Selected Ethnic Fermented Foods 113. Idly storage in retort pouches and polyethylene bags

and Beverages by Rationalization of Indigenous 114. Membrane filtration technique to increase the shelf life (Toddy & Neera)

Knowledge, IICPT, Thanjavur 115. Idly dry Mix – Liquid culture

116. Idly batter storage with Food grade preservatives

117. Dehydrated idly

118. Addition of 10% bread crumbs to increase the batter volume

119. Dosa preparation with standardized rice varieties

120. Bottled toddy and neera with different flavours

121. Herbal-added toddy and Neera

36. Risk Assessment and Insurance Products for 122. Wine Grape Insurance Structuring Automation Tool (WIGISAT)
Agriculture, NCAP, New Delhi

Animal Reproduction

37. Analysis of Mammary Gland Transcriptome and 123. Method for isolation of mammary epithelial cells from Milk

Proteome during Lactation and Involution in 124. Differential in Gel Electrophoresis (DIGE) of cow and buffalo

Indigenous Cattle and Buffalo for Identification of mammary epithelial cells involved in lactation Global transcriptome
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Sl Title of sub-project Sl. No. & Novel Tool/Protocol / Methodology
No.

Probable Mammary Biomarkers, NDRI, Karnal, profiling of mammary epithelial cells and mammary tissue

CPI - Dr A. K. Mohanty 125. Identification of most stable reference gene in milk sometic cells of
lactating cows

126. Global transciptome profiling of mammary epithelial cells and mammary
tissue

127. Generation of a stable buffalo p53 expressing human lung cancer cell
line (null for human p53)

128. Method for identification of genes regulating buffalo estrogen
responsive element for functional studies

129. Evaluation of stably expressed genes in buffalo mammary gland
tissue during different physiological stages

38. Characterization and Differentiation of Embryonic, 130. Cloned Buffalo Calf  Production using Embryonic Stem Cell

Adult Spermatogonial Stem Cells in Cattle and 131. Production of GFP expressing Cloned blastocysts

Buffaloes, NDRI, Karnal, CPI - Dr M. S. Chauhan

39. Development Potency of Parthenogenetic Goat 132. Extract egg based embryo development

Embryos, IVRI, Izatnagar, CPI - Dr Sadhan Bag 133. Generation of parthenogenetic turkey flock

134. Generation of diploid parthenogenetic caprine embryos

135. Enhancement of parthenogenesis by using certain mitotic inducers

136. Protocol for generation of embryonic stem cell from parthemohgenetic
embryos in caprine

137. Method to differentiate parthenogenetically derived caprine embryos
from that of IVF or SCNT derived embryos

138. Identification of genes that may be correlated with spontaneous
parthenogenesis in turkey

139. Identification of a gene showing similar expression pattern in caprine
parthenogenetic embryos which seemed responsible for spontaneous
parthenogenesis in turkey

140. Protocol for generation of beating cardiomyocytes from parthenogenetic
caprine stem cells

141. Protocol for generation of cloned embryos by hand- made cloning
technique

40. Elucidating the Physiological and Genomic Regulating 142. An electroporation based method developed for delivering foreign

Process of Follicular Development, Oocyte DNA construct into buffalo oocytes

Maturation and Embryogenesis in Buffalo, NDRI, 143. Gene silencing method using siRNA duplex and RNAi reporter vetcors

Karnal, CPI - Dr T. K. Datta in buffalo granulosa cells in vitro

41. Molecular Basis of Capacitation like Changes in the 144. In vitro capacitation process for cryopreserved spermatozoa

Assessment and Prevention of Cryodamage during 145. Process for cryopreservation of semen by adding additives to the

Cryopreservation of Bovine Spermatozoa (Buffalo & extender

Crossbred Bulls), NDRI Karnal, CPI - Dr S. K. Atreja 146. Process for preparation of plant based soya milk semen extender

Animal Health

42. Bovine Mastitis: Unraveling Molecular Details of 147. Multiplex PCR for simultaneous detection of ten mastitis pathogens

Host-microbe Interaction and Development of directly from milk

Molecular Diagnostic Methods, PD- ADMAS, 148. Novel Biomarker based detection of Bovine Sub clinical mastitis

Bangalore, CPI - Dr B. R. Shome

43. Identification of Oncolytic Viral Genes and 149. Optimized methods for developing skin tumors in Wistar rats and
Development of Tumour Targeted Nano-Delivery for mammary tumours in Sprague Dawley rats by chemicals DMBA &
Cancer Therapy in Bovines, IVRI, Izatnagar, CPI - n-methyl nitrosourea, respectively
Dr Ashok K. Tiwari
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150. Development of Bovine tumour cell line from biopsy collected from
rectal myxomatoma of bull

151. Development & characterization of viral gene therapeutics having
apoptotit (oncolytic) potential utilizing NS1 & VP3 genes of canine
parvovirus-2 & chicken infectious anemia viruses

152. Development of 10 cell penetrating peptides that have ability to enter
the cells and form nano-cage around bio-molecules

153. Identification of horn cancer specific ligands

44. Serological Diversity and Molecular Characterization 154. Development of a serotype specific typing system for Dichelobacter

of Dichelobacter nodosus and Development of nodosus as epidemiological marker based on genetic analysis of

Vaccine Against Virulent Footrot, SKUAST, fimA locus to study the footrot

Srinagar, CPI- Dr Shakil Ahmed Wani

45. Toll-like receptors in farm animals- Toll-like Receptors 155. In-vitro cell line model over-expressing interferon alpha and tumour

in Farm Animals-Evolutionary Lineages and necrosis factor alpha

Application in Disease Resistance, TANUVAS,  156.Novel SNP detection in TNF alpha promoter gene in sheep Vs goats

Chennai, CPI - Dr G. Dhinakar Raj and Toda Vs murrah buffaloes

157. Real time PCR assay using TaqMan probes for Quantification of TLR
mRNA of goats

158. Real time PCR assay using TaqMan probes for Quantification of 7 major
cyokines of goats

159. Real time PCR assay using TaqMan probes for Quantification of 7 major
cyokines of buffaloes

160. Genotyping to detect SNPS in TLR 4 and TLR 2 genes

161. In-vitro cell line model to understand cross-talk between Fish TLR,
avian virus and mammalian cytokines

46. Toll-like Receptors in Phylogenetically Divergent Fish 162. Real-time PCR for the detection of TLR-signaling molecules in tissues

Species-their Contribution in Modulating the Innate of carps

Immunity, CIFA, Bhubaneswar, CPI - Dr M. Samanta 163. In situ PCR for TLR mRNA expression in tissues of shark (Chiloscyllium
spp.)

47. Gene Silencing-A Strategy for Management of White 164. Isolation, cloning, sequencing and determination of the activity of

Spot Syndrome Virus (WSSV), CCMB, Hyderabad, promoters from Scylla serrata

CPI - Dr Rakesh Mishra

Sensor Network for Cattle Yard Management

48. Development of Wireless Sensor Network for Animal 165. Development of sensor network based climate monitoring system

Management, IIT, New Delhi, CPI - Prof. Subrat Kar 166. Wireless sensor based ankle bound Pedometer for Activity Monitoring
and Back strap for Mount Detection for detection of heat in cattle and
buffaloes

167. Wireless sensor network based automatic weight monitoring

168. Wireless sensor based automatic feed and fluid uptake kiosks

169. Android based application for disease tracking

170. Routing Algorithm for sensor network

171. Online four quadrant weigh bridge for study of weight shifting in
normal and lame dairy cattle for lameness prediction

172. Prediction of metritis in post partum postpartum crossbred cows
using prepartum feeding and social behavior

173. Development database for animal management by integrating sensor
data
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 Rumen Physiology and Ecology

49. Manipulation of the Rumen Ecosystem through 174. Amplification of genes hydrolyzing lignocelluloses from metagenomic

Modified Rumen Microbes Encoding Novel Fibrolytic DNA obtained from fecal samples of large herbivores and zoo

Enzymes using Nucleic Acid Based Technologies ruminants

for the Improved Utilization of Crop Residues, NIANP, 175. Amplification of genes hydrolyzing lignocelluloses from mid gut

Bangalore, CPI - Dr M. Chandrasekharaiah microbes of termites

176. Modified method for of cloning genes hydrolyzing lignocellulose into
Butyrivibrio fibrisolvens

177. Development of methodology for isolation and characterization of
anraeobic bacteria from termite gut

Meat Production

50. Development of Goat Knocked Down of Myostatin 178. Modified protocol for cryopreservation of buck semen in straw

Gene through RNA Interference Technology to 179. Modiûed enrichment protocol for adult Caprine skeletal muscle stem cell

Enhance the Meat Production, JNKVV, Jabalpur, 180. Cost effective micromanipulator tools for zona free SCNT embryos

CPI - Dr B. C. Sarkhel  production, (MPPCVV)

181. siRNAs designed and tested against caprine myostatin gene (IVRI)



163

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Annexure 9

List of Honours and Awards

Sub-Project Name of personnel / Sl No. & Honour/Award

Institutions

Component 1

Zonal Technology Management and BPD Mr Sultan Singh, Butana, 1. Best Incubatee Award 7 February 2012 2nd Global
Unit at CIFT, Cochin Nilokheri, Karnal, Haryana Agri-Business Incubation Conference NIABI 2012,

(Registered Incubatee under held at New Delhi

ZTM-BPD South Zone)

Establishment of National Agricultural Ms Dhanya K.P.(Senior 2. 2nd  Best Oral presentation for paper entitled Homology
Bioinformatics Grid (NABG) in ICAR, IASRI, Research Fellow) modelling and docking studies of CytochromeP450
New Delhi protein from Helicoverpa armigera and Trichogramma

cacoeciae for Insecticide interaction. Presented at
National Symposium on harnessing the Biodiversity
for Biological control of crop pest from 25-26 May
2011 at NBAII, Bangalore

Developing a Decision Support System for Dr Anjani Kumar, Dr P Shinoj 3. R T Doshi Foundation Award (2 Prize) for best article
Agricultural Commodity Market Outlook, published in Agricultural Economics Research Review
NCAP, New Delhi during 2010. Award announced on 29 November, 2011

at Assam Agricultural University, Jorhat

Zonal Technology Management and BPD Dr H. S. Gupta, Director, IARI 4. NIABI-2012 Best Incubator Award 6-8 February 2012

Unit at IARI, New Delhi Dr Archana Suman, CPI

Business Planning and Development (BPD) BPD-TNAU 5. NIABI 2011: National Award for Best Agri Business
Unit at TNAU, Coimbatore Incubator

Business Planning and Development (BPD) Mr M.P. Rajkumar 6. NIABI 2011: National Award for the Best Incubatee
Unit at TNAU, Coimbatore Proprietor - Emral Tuneline

Auto Tech Ind

Zonal Technology Management and BPD Dr Rahul Srivastava, 7. Award for excellent achievements at 7 Food and
Unit at IVRI, Izatnagar Business Manager Technology Expo 2011 from 29-31 July 2011 at Pragati

Maidan, New Delhi

Dr Rahul Srivastava, 8. Certificate of Honour for significant contribution in the
Business Manager Management Activities of the Institute on August

15, 2011

Dr M. C. Sharma, 9. Best Incubator Award at NIABI Conference 2012,
Director IVRI and New Delhi from the eminent scientist and former
Dr Puneet Kumar, President DrA.P.J.Abdul Kalam
CPI ZTM-BPD Unit

Mr Sukhjinder Singh of All 10. Best Incubatee Award at NIABI Conference 2012,
India Development Trust New Delhi from the eminent scientist and former
(AIDT), Puranpur and President DrA.P.J.Abdul Kalam
Dr Rahul Srivastava,
Business Manager

Component 2

Value Chain on Potato and Potato Products, Rajeev Kumar, SRF 11. SARC Gold Medal Award-2011: For his outstanding
CPRI Shimla contribution in the field of Agronomy on the occasion

o f  ‘ N a t i o n a l  S y m p o s i u m  o n  A d v a n c e s  i n
Biotechnological Research in Agri-Horticultural Crops
for sustaining Productivity, Quality Improvement and
Food Security’ held at SVPUA&T, Modipuram, Meerut
on 14-16 September, 2011
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Protected Cultivation of High Value Dr Balraj Singh, CPCT, IARI, 12. The G.B. Pant University of Agriculture and Technology,
Vegetables and Cut Flowers- A Value New Delhi Pantnagar, India awarded Dr Balraj Singh for his
Chain Approach, IARI, New Delhi Outstanding work in the area of Protected Cultivation

in held during 11-12 January 2012 in the National
Seminar during Protected Cultivation of Vegetables
and Flowers: A Value Chain Approach held on 11-12
January 2012

Utilization Strategy for Oceanic Squids in Remya Kumari, K.R. and 13. Best poster at  Internat ional  Conference on
Arabian Sea: A Value Chain Approach, K.K. Asha Macromolecular Structure and Function (ICMSF)
CMFRI, Kochi held at CARI, Port Blair during 27 -28 January 2012
A Value Chain on Enrichment and Dr Roopa  U. 14. Young scientist junior award in community nutrition
Popularization of Potential Food Grains for Dr Kaustri Ba B. during 43 National Conference of Nutrition Society
Nutraceuticals Benefits, UAS, Dharwad Dr Rama K. Naik of India held at National Institute of Nutrition, ICMR,

Hyderabad on 11-12 November 2011
A Value Chain on Lac and Lac Based Dr Niranjan Prasad, 15. Bioved Fellowship Award 2012 (by Bioved Research
Products for Domestic and Export Market, Principal Scientist & CPI Institute of Agriculture & Technology, Allahabad
IINRG, Ranchi for work in the field of Lac Production Technology)

Mr Karmu Munda 16. Best farmer’s award (by IINRG, Namkum, Ranchi during
(beneficiary farmer NAIP- Kisan Mela-2012)
“Lac Value Chain”)

A Value Chain on Commercial Exploitation Mr Sunil Pareek 17. Young Scientist Award 2012 by Bioved Research
of Underutilized Fruits of Tribal Zones of Institute of Agriculture & Technology, Allahabad
Rajasthan, MPUAT, Udaipur on 18.2.2012

Mr R A Kaushik 18. SARC Scientist of the Year 2011 by SARC Society,
SVBP University, Meerut

A Value Chain on Utilization of Banana Dr R.G. Patil 19. Best paper presentation on Potential Value Added
Pseudostem for Fibre and Other Value- Products from Banana Pseudostem- A Source of
Added Products, NAU, Navsari  Additional Income (NAIP, Compt. 2) HortiBusiness -

Linking Farmers with Market, organized by Lt. Amit
Singh Memorial Foundation, New Delhi and Sardar
Vallabhbhai Patel University of Agriculture, Meerut in
collaboration with Amity University, Noida, during 29-
31 May 2011 at Dehradun, Uttrakhand

A Novel Food Chain using By-products of Ms K.Gomathi SRF, 20. III Prize for Poster Presentation on Development and
Milling Industry for Enhancing Nutritional Department of Food Science testing of value-added ready mixes using rice bran
Security, IICPT, Thanjavur and Nutrition, Avinashilingam National Conference on Career and Research

Deemed University, Trends in Food Processing, NCOFTECH – 2011,
Coimbatore  641 043 Indian  Institute of Crop Processing Technology,

Ministry of Food Processing Industries, Government
of India, Thanjavur, 24 and 25 June, 2011

A Value Chain on Food Products from Small Dr S. Patel 21. Food & Agri Tech Award 2012 Best Technology
Millets of Bastar Region of Chhattisgarh, Demonstrated
SGCARS/IGKV, Raipur
 A Value Chain on High Value Shellifish from Dr K. Sunil Mohamed, 22. Pillay Aquaculture Award 2011 (19 December 2011 at
mariculture Systems, CMFRI, Kochi Dr T. S. Velayudhan, Chennai) for commercialization of mussel and

Dr V. Kripa, Mr Mathew oyster farming technologies in Kerala and for post
Joseph  Ms Jenni Sharma, harvest technologies for VAP products from  bivalves
and Mr P. S. Alloycious

A Value Chain on Kashmir Saffron, Dr F.A. Nehvi 23. Achievers Award 2010 Society for the Advancement
SKUAST, Srinagar of Human and Nature, Dr YS Parmar, University of

Horticulture & Forestry Nauni, Solan Himachal Pradesh
presented Achievers Award 2010 to Firdos Ahamad
Nehvi for his contribution in the field of Agriculture on
19 June 2011
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Dr F.A.Nehvi 24. Certificate for Saffron Heritage System of
Kashmir (Beijing, China 2011) International Forum
on Globally Important Agricultural Heritage Systems
(GIAHS) FAO Roam awarded certificate to Firdos
Ahamd Nehvi for recognition of Saffron Heritage System
of Kashmir as Globally Important Agricultural Heritage
Systems at Beijing, China on 11 June 2011

Value Chain in Coconut, CPCRI, Kasaragod Dr K.Madhavan 25. Best poster presentation award in  Foodxplore’11
Dr A.C.mathew conducted at TNAU, Coimbatore on 14 and 15
Dr Ajula Viswanath October 2011
Dr Anusha

A Value Chain on Flowers for Domestic and Dr M. Jawaharlal, 26.  “TNAU Best Team Researcher Award”, for the
Export Markets, TNAU, Coimbatore year 2010 from TNAU  on  2 June 2011

Mr P. Rajaram, 27. ‘Rose Puraskar Award’ for the year 2011 from ISOH,
Managing Director,  New Delhi
M/s Salem Spices Pvt. Ltd.,

A Value Chain on Mango and Guava for Mr Sanjaybhai Maganlal Naik 28. Best Progressive Farmer Award in Mango 23
Domestic and Export Markets, CISH, June 2011
Lucknow

Component 3

Sustainable Rural Livelihood Security in Dr G. G. Sohani 29. Times of India Social Impact Award – October 2, 2011
Backward Districts of Maharashtra, BAIF
Development Research Foundation, Pune
Nutrition, Livelihood Security through Ms Mangalbai Bagdure, 30. Shreshtha Krishi Mahile award during Krishimela at
Resource and Enterprise Management in President of Sri Santoshi University of Agricultural Sciences, Raichur on
Bidar District, UAS, Dharwad Mata Food Processing group, 15 October 2011

Wanjarkheda, Tq:Bhalki
Sustainable Livelihood Improvement through S.K. Swain, J.K.Jena, 31. Krushakbandhu Team  Award from Orissa Krushak
Integrated Freshwater Aquaculture, Bipin Bihari Das, S.C.Giri, Samaj, Bhubaneswar, Odisha on the occasion of
Horticulture and Livestock Development in Srinivas Petikam, P.C. Das, World Food Day on 16 October 2011
Mayurbhanj, Keonjhar and Sambalpur B.C. Mohapatra, S.C. Rath,
Districts of Orissa, CIFA, Bhubaneswar S.K. Sahoo, H. K. De,

P.K. Meher, N.K. Barik,
S. C.Rath, Rajesh Kumar,
Rajesh. N, Vishal Nath,
L.K. Bharathi, S. Mondal,
H.S.Singh, S.K.Sahoo,
Suresh Chandra,
Bibhudutta  Mishra,
P.C.Dash, A.K.Nanda,
Ambekar E. Eknath,
P. Jayasankar

Livelihood Security of Rural Poor in M. Nagaveni 32. Best young farm women during Krishi Mela held at
Disadvantaged Chitradurga District of GKVK, Bangalore on 20 December 2011
Karnataka through Integrated Farming
Systems Approach, UAS, Bangalore
Livelihood and Nutritional Security of Programme Coordinator & 33. Outstanding work in NAIP, Republic Day, 2012
Tribal Dominated Areas through Integrated Scientists, KVK, Sirohi
Farming System Models, MPUAT, Udaipur
Sustainable Rural Livelihood and Food Dr B. Behera, CPI 34. Bharat Jyoti by IIFS, New Delhi on 14 February 2012
Security to Rainfed Farmers of Orissa
OUAT, Bhubaneswar
Sustainable Rural Livelihoods through Dr S. Dixit, CPI 35. Best Public Choice Award for ICT enabled agriculture
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Enhanced Farming Systems Productivity initiative at the E-world forum held at New Delhi during
and Efficient Support Systems in Rainfed 1-3 August 2011
Areas, CRIDA, Hyderabad
DPI - Dr Sreenath Dixit

Livelihood and Nutritional Security of Tribal NAIP farmer 36. National Level Jag Jeevan Ram Award for the year
Dominated Areas through Integrated Mr Isak Ali 2010-11

Farming System Models, MPUAT, Udaipur, 37. Sharad Krishi Award. Honoured by the District
CPI-Dr I.S. Mathur Administration and University (MPUAT, Udaipur)

Integrated Farming System for Sustainable Santoshi Sewa Sahayta 38. Certificate of appreciation with cash prize ` 20,000/-
Rural Livelihood in Undulating and Rainfed Samooh Jhayda on the occasion of Independence Day, i.e. 15 August
Areas of Jhabua and Dhar Districts of 2011 by District collector, Jhabua for excellence work
Madhya Pradesh on Vermicomposting and organic farming

Sh Kadaknath Samooha 39. Best SHGs award for poultry

Livelihood Security of Rural Poor in Vaddikere Cluster 40. NAIP Vaddikere cluster received the Best Village
Disadvantaged Chitradurga District of Development programme (VDP) by NABARD
Karnataka through Integrated Farming
Systems Approach, CPI-Dr H.S. Shivaramu

Component 4
Identification of Oncolytic Viral Genes and Dr R. S. Rajmani, 41. Best poster presentation in International Symposium
Development of Tumour Targeted Nano- Ph.D Student on Cancer Biology, held during 14-16 November 2011
Delivery for Cancer Therapy in Bovines, Dr Ashok K. Tiwari
IVRI, Izatnagar Dr Ravi Kumar

Dr A. P. Sahoo

Genomic Analysis of Cotton Boll and Fibre Saravanan Kumar 42. Best presentation award, Indian Proteome Conference,
Development, ICGEB, New Delhi 3-5 April 2011

Allele Mining and Expression Profiling of Dr R. Rathour 43. Prof M.K. Patel Memorial Young Scientist Award for
Resistance and Avirulence - genes in the year 2011, by Indian Phytopathological Society,
Rice-Blast Pathosystem for Development IARI, New Delhi
of Race Non-Specific Disease Resistance
NRCPB, New Delhi
Elucidating the Physiological and Genomic Dr Dheer Singh, Co-PI, NDRI 44. Best poster award on paper Transcriptional control of
Regulating Process of Follicular peroxisome proliferator activated receptor-gamma
Development, Oocyte Maturation and by novel tissue specific promoter by Isha Sharma in
Embryogenesis in Buffalo, NDRI, Karnal ISSRF National Symposium, 2012. Work carried out

under the guidance of Dr Dheer Singh

Understanding the Mechanism of Off- Shailendra Rajan, 45. First prize for poster entitled BBCH Scale and its utility
season Flowering and Fruiting in Mango Divya Tiwari, V. K. Singh, for studying mango phenology in Global Conference
under different Environmental Conditions, Y.T.N. Reddy, K.K. Upreti, on Augmenting Production and Utilization of mango:
CISH, Lucknow M.M. Burondkar, Biotic and Abiotic Stress; 21-24 June 2011 held at

A. Bhagwan, R. Kennedy CISH, Lucknow
and Pooja Saxena

Bamboo as a Green Engineering Material in Dr Sudhakar, 46. Outstanding Scientific Paper Award, 24 September
Rural Housing and Agricultural Structures Prof. Santosh Satya & 2011
for Sustainable Economy Korde Chaaruchandra (RA)

Novel Approaches for Production of Babar Ali (RA) DM Division, 47. First prize in Poster presentation (Production of GOS
Nutraceuticals from Milk and Indian Herbs NDRI-Karnal f r o m  w h e y  u s i n g  e n z y m e  e x t r a c t e d  f r o m
for Potential Use in Functional Dairy Foods Klyuveromyces spp. and assessment of their

preibiotic potential) in  International Conference on
Functional Dairy Foods, 16-19 November 2011 at
NDRI-Karnal

Vikas  Sangwan (PhD) 48. Second prize in oral presentation (Assessment of
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fourth year DM Division, prebiotic potential of GOS produced from whey using
NDRI-Karnal enzyme isolated from Streptococcus thermophillus)

in  International Conference on Functional Dairy Foods,
held during 6-19 November 2011 at NDRI-Karnal

Vikas  Sangwan (PhD) 49. Second prize in Poster presentation (GOS produced
fourth year DM Division, from Streptococcus thermophillus and assessment
NDRI-Karnal of their prebiotic potential) in research paper poster

presentation competition on Hindi Dewas held on 14
September’ 2011 at NDRI, Deemed University, Karnal,
Haryana, India

Ashish Tyagi (RA) 50. Second prize in Poster (Effect of Plant Extracts on
CLA Production in Ruminants.) in International
Conference on Functional Dairy Foods, 16-19
November’ 2011 at NDRI-Karnal

Manipulation of the rumen ecosystem Dr Chandrasekharaiah M 51. Best presentation for the paper entitled ‘Expression
through modified rumen microbes and biochemical characterization of two new
encoding novel fibrolytic enzymes for the feruloyl esterases derived from metagenome’ in
improved utilization of crop residues International conference held at University of San

Diego, California, USA during 16 – 18 August 2011

Nano-technology for Enhanced Utilization Dr J. C. Tarafdar 52.   Bharat Jyoti Award, 14 February 2012

of Native-Phosphorus by Plants and Higher Dr J. C. Tarafdar 53. Glory of India Gold Medal, 14 February  2012

Moisture Retention in Arid Soils Jitendra Panwar 54. Visit ing Professor / Fellow at Environmental
Biotechnology National Research Lab, Chonbuk National
University, Jeonju, South Korea under INSA-NRF
International Bilateral Exchange/ Collaboration
Programme 2011-12 (19 May 2011 to 18 August 2011)

Adhikari, T., Kundu,  S., 55. Best Poster Award on the research paper entitled ‘Nano
Biswas, A.K. Tarafdar J. C., rock phosphate: Synthesis and application to crops’
and Subba Rao, A. at 4th Bangalore Nano’. The Lalit Ashok Hotel,

Bangalore, from 8 to 9 December 2011

Bovine Mastitis: Unraveling Molecular Krithiga N, Velu D, Bhuvana M, 56. Best poster presentation award for ‘Emergence of
Details of Host-microbe Interaction and Susweta Das Mitra, Coagulase negative Staphylococcus in subclinical
Development of Molecular Diagnostic Apala Banerjee, Jagadish H, bovine mastitis in India’ at XXV Annual Convention of
Methods, PD- ADMAS, Bangalore Rajeswari Shome, S. Isloor1, IAVMI and International Conference on ‘Energizing

K. Prabhudas and Animal Health for better livestock production under
B. R. Shome WTO regime’, Jun. 9-11 June 2011, at Veterinary

College, Bangalore

Toll-like Receptors in Farm Animals- Dr Dhinakar Raj.G 57. The Governor of Tamil Nadu presented the Best
Evolutionary Lineages and Application in Researcher TANUVAS Award during the world
Disease Resistance, TANUVAS, Chennai veterinary year celebrations of TANUVAS on

12 December 2011

Toll-like Receptors in Phylogenetically Dr B.R.Sahoo (SRF), CIFA 58. Best poster presentation award in the 99th Indian
Divergent Fish Species-their Contribution Science Congress,  7 January 2012
in Modulating the Innate Immunity, CIFA,
Bhubaneswar

Molecular Basis of Capacitation like Raj Kumar, Vivek, Arvind, 59. Consolation prize in Hindi poster presentation on 14
Changes in the Assessment and Shivani and SK Atreja September 2011
Prevention of Cryodamage during
Cryopreservation of Bovine Spermatozoa
(Buffalo and Crossbred Bulls), NDRI Karnal

Assessment of Quality and Resilience of Dr S. Kundu, 60. Best Paper Award of Indian Society of Soil science for
Soil in Agro-ecosystems, IISS, Bhopal Dr M. Vassanda Coumar, their research paper entitled ‘Effect of biochar,
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Dr J. K. Saha, FYM and lime on microbial resilience of degraded
Dr A. K. Biswas and acid soils under copper stress’ during 76th Annual
Dr K. S. Reddy Convention held at Dharwad during 16 to 20 November

2011. (Session 1)

Study of Herbal Acaricides as Means to Gaurav Nagar 61. ‘Best Poster Presentation’ in XI National Symposium on
Overcome the Development of Resistance Vector & Vector borne Diseases, 15-17 October 2011,
in Ticks to Conventional Acaricides, Jabalpur
IVRI Izatnagar

Development of Biosensors and Micro- Thakur G, Kumar N, 62. Best poster prize on NAIP research on ‘Novel micro
Techniques for Analysis of Pesticide Raghu H V and Balhara M technique and media for selective enumeration and
residues, Aflatoxin, Heavy Metals and detection of Enterococci in milk’ developed at NDRI
Bacterial contamination in Milk, BITS center and presented in XXI ICFOST conference

organized from 20-21 January 2012 at Pune,
Maharashtra, India

Prof Sudhir Chandra and 63. Nominated expert by BARC for DAE thematic workshop
Dr Sunil Bhand on Micro and naotechnologies in service of rural India

(24, 25 February 2012)
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Annexure 11

International Trainings in Frontier Areas
of Agricultural Sciences

Sl Frontier areas of training Subject Matter Division Approved Trained
No.

1. Allele Mining Crop Sciences 6 5

Animal Sciences 5 2

Horticulture 5 4

Fisheries 3 3

Natural Resource Management 1 0

Sub-total 20 14

2. Apomixis Crop Sciences 4 3

Horticulture 3 3

Sub-total 7 6

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 4

Animal Sciences 2 1

Horticulture 5 3

Fisheries 2 2

Natural Resource Management 3 1

Agricultural Engineering 1 1

Sub-total 19 12

5. Bioremediation Crop Sciences 1 1

Horticulture 1 1

Fisheries 4 3

Natural Resource Management 5 4

Sub-total 11 9

6. Biosecurity Crop Sciences 4 4

Animal Sciences 2 3

Horticulture 4 3

Fisheries 3 3

Natural Resource Management 1 0

Sub-total 14 13

7. Carbon trading/Carbon Crop Sciences 4 2

sequestration/Climate change Animal Sciences 3 3

Horticulture 4 4
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Sl Frontier areas of training Subject Matter Division Approved Trained
No.

Fisheries 5 4

Natural Resource Management 8 7

Sub-total 24 20

8. Fermentation Technology Crop Sciences 2 1

Animal Sciences 1 1

Horticulture 5 5

Fisheries 1 1

Natural Resource Management 1 0

Agricultural Engineering 5 5

Sub-total 15 12

9. Genome Resource Conservation Crop Sciences 5 4

Animal Sciences 4 4

Horticulture 4 3

Fisheries 3 1

Natural Resource Management 1 0

Sub-total 17 12

10. Geoinformatics Natural Resource Management 8 6

Sub-total 8 6

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 4

Fisheries 2 2

Natural Resource Management 1 0

Sub-total 10 9

13. Molecular Diagnostics Crop Sciences 4 3

Animal Sciences 4 3

Horticulture 3 3

Fisheries 4 4

Sub-total 15 13

14. Mitigation Strategies for Methane Animal Sciences 5 5
Production from Livestock

Sub-total 5 5

15. Molecular Breeding Crop Sciences 4 3

Horticulture 4 4

Fisheries 4 3

Sub-total 12 10

16. Nanotechnology Crop Sciences 3 2

Animal Sciences 4 3

Fisheries 3 3

Natural Resource Management 4 4

Agricultural Engineering 5 5

Sub-total 19 17
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Sl Frontier areas of training Subject Matter Division Approved Trained
No.

17. Nutraceuticals Crop Sciences 3 1

Animal Sciences 8 7

Horticulture 5 3

Fisheries 4 3

Agricultural Engineering 5 4

Sub-total 25 18

18. Non-chemical/Non-Thermal Agricultural Engineering 6 6
processing and Membrane
Technology

Sub-total 6 6

19. Sensor-based Applications Crop Sciences 5 4

Including Bio-indicators Horticulture 4 2

Fisheries 1 0

Natural Resource Management 2 2

Agricultural Engineering 4 4

Sub-total 16 12

20. Stem Cell Research Animal Sciences 7 4

Fisheries 3 2

Sub-total 10 6

21. Smart Packaging Agricultural Engineering 6 4

Sub-total 6 4

22. Social Sciences NCAP 10 6

Sub-total 10 6

23. Transgenic Animals Animal Sciences 4 3

Fisheries 2 1

Sub-total 6 4

24. Gene Knock Down Technology Animal Sciences 3 0

Fisheries 1 1

Sub-total 4 1

25. Intellectual Property Rights All 27 27 26

Sub-total 27 26

26. Marker Assisted Selection Crop Sciences 50 48

Animal Sciences 20 9

Horticulture 40 29

Natural Resource Management 3 1

Fisheries 10 5

Sub-total 123 92

27. Project Management PIU-NAIP 22 7

Sub-total 22 7

Grand Total 478 361



174

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Annexure 12

Consortium-Based International Trainings

Component   No. of Trainings Approved in Different Years No.

Trained

2008-09 2009-10 2010-11 2011-12 Total

1 56 73 28 22 179 96

2 12 59 04 0 75 39

3 10 0 15 0 25 10

4 23 60 41 50 174 113

Total 101 192 88 72 453 258
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Annexure 13

National Trainings in Frontier Areas
of Agricultural Sciences

Sl. No. Frontier Areas        Number of Trainings

Sanctioned Conducted

1. Allele Mining 4 4

2. Apomixis 3 2

3. Bioinformatics 4 4

4. Biomolecules 3 2

5. Bioremediation 1 0

6. Biosecurity 4 3

7. Carbon Trading / Carbon Sequestration/Climate Change 5 5

8. Fermentation Technology 3 2

9. Genome Resource Conservation 2 2

10. Geoinformatics 3 2

11. Image Processing Technology 1 1

12. Microbial Molecular Taxonomy 1 0

13. Molecular Diagnostics 3 3

14. Mitigation Strategies for Methane Production from Livestock 2 2

15. Molecular Breeding 5 5

16. Nanotechnology 3 3

17. Nutraceuticals 3 3

18. Non chemical/Non Thermal processing and Membrane technology 1 1

19. Sensor-based Applications including bio-indicators 3 3

20. Stem cell Research 1 1

21. Smart packaging 1 1

22. Intellectual Property Rights 5 5

23. Social Sciences & Policy Analysis 5 2

24. Forecasting Modeling in Crops 2 1

25. Nutrient use Efficiency 2 2

26. Water use Efficiency 1 1

27. Project Formulation, Risk Assessment, Scientific Report 13 3

Writing & Presentation

Total 84 63
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Annexure 14

List of Publications during 2011-12
(NAAS rating more than 6)

Component 1

1. Anupma Singh, Dhurba Jyoti Sarkar, Balraj S Parmar,
A. K. Singh, Rajender Parsad and Anil Kumar. 2011.
Studies on novel nanosuper absorbent components:
Swelling behaviour in different environments and
effect on water absorption and retention properties
of sandy loam soil and soil less medium. Journal of
Applied Polymer Science 120: 1448-58. (NAAS rating
7.5)

2. Behera T K, Jack Staub, Snigdha Behera, Isabelle
Delannay and Jin Chen. 2011. Marker-assisted
backcross selection in an interspecific Cucumis
population broadens the genetic base of cucumber
(Cucumis sativus L.). Euphytica 178: 261–72. (NAAS
rating 6.6)

3. Chilana Poonam, Sharma Anu and Rai Anil. 2012.
Insect genomic resources: status, availability and
future. Current Science 102: 571-80. (NAAS rating
7.3)

4. Choudary H, Singh D K, Marla S S and Chauhan V B
S. 2011. Genetic Diversity among cultivated and wild
germplasm of cucumber based on RAPD analysis.
Indian Journal of Horticulture 68: 197-02. (NAAS
rating 6.7)

5. Devatkal S K, Kadam D M, Naik P K and Sahoo J.
2011. Quality characteristics of sorghum flour
extended gluten free chicken nuggets. Journal of Food
Quality 34: 88-92. (NAAS rating: 7.0)

6. Kadam D M and Balasubramanian S. 2011.Foam mat
drying of tomato juice. Journal of Food Processing
and Preservation 35: 488-95. (NAAS rating: 6.9)

7. Kadam D M and Dhingra D. 2011. Mass Transfer
Kinetics of Banana Slices during Osmo-convective
drying. Journal of Food Process Engineering 34: 511-
32. (NAAS rating: 7.3)

8. Kadam D M, Nangare D D, Singh R and Kumar S.
2011. Low Cost Greenhouse Technology for Drying
Onion (Allium cepa L.) Slices. Journal of Food
Process Engineering 34: 67-82. (NAAS rating: 7.3)

9. Kadam D M, Rai D R, Patil R T, Wilson R A, Kaur S
and Kumar R. 2011. Quality of fresh and stored foam
mat dried Mandarin powder. International Journal

of Food Science and Technology 46: 793-99. (NAAS
rating: 7.5)

10. Kadam D M, Wilson R A, Kaur S and Manisha. 2011.
Influence of Foam Mat Drying on Quality of Tomato
Powder. International Journal of Food Properties
DOI:10.1080/10942911003763701. (NAAS rating: 7.4)

11. Kumar M and Chand P. 2011. Improvement in the
diagnosis of Brucellaabortus infections in naturally
infected water buffaloes (Bubalus bubalis) using an
ELISA with a Protein G based indicator system.
Tropical Animal Health  and Production  43: 1493-9.
(NAAS rating 7.5)

12. Paul R K, Ghosh H and Prajneshu. 2011. Wavelet
methodology for estimation of trend in Indian
monsoon rainfall time-series data.  Indian Journal of
Agricultural Sciences 81: 290-92. (NAAS rating 7.6)

13. Randhawa G, Singh M and Grover M. 2011.
Bioinformatics analysis for allergenicity assessment
of Bacillus thuringiensis cry Proteins expressed in
insect resistant food crops. Food and Chemical
Toxicology 49: 356-62. (NAAS rating 7.8)

Component 2

1. Christos I Rumbos, Khah E M and Sabir Naved. 2011.
Response of heirloom and commercial tomato
cultivars and rootstocks to Meloidogyne javanica
infestation. Australian Journal of Crop Science 5:
1388-95. (NAAS rating 7.3)

2. Mukherjee A, Kumar D, Singh K P, Chauhan M S,
Singla S K, Palta P and Manik R S. 2010. Assessment
of  DNA damage during in vitro development of
buffalo (Bubalus bubalis) embryos: effect of
cysteamine. Reproduction in Domestic Animals 45:
1118-21. (NAAS rating 7.6)

3. Pareek S, Yahia E M, Pareek O P and Kaushik R A.
2011. Post-harvest physiology and technology of
Annona fruits. Food Research International 44: 1741-
51. (NAAS rating 7.7)

4. Rauta P R, Kumar Kuldeep and Sahoo P K. 2011.
Emerging new multi-drug resistant bacterial pathogen
Acinetobacter baumanii from snake head Channa
striatus from India. Current Science 101: 548-53.
(NAAS rating 7.3)
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5. Sabir N, Deka S, Singh B, Sumitha R, Hasan M,
Kumar M, Tanwar R K and Bambawale O M. 2011.
Integrated pest management for greenhouse
cucumber: A validation under north Indian plains.
Indian Journal of Horticulture 68: 357-363. (NAAS
rating 6.7)

6. Sabna Prabha S, Muneer A M and Potty V P. 2011.
Shelf life of cashew kernels stored under different
antioxidants. International Journal of Agriculture
Food Science and Technology 2: 29-33. (International
rating 1.223)

7. Sabna Prabha S, Sisu Pramod S, Muneer A M, Vinod
Viswanath, Vincent Vineeth Leo and Potty V P. 2011.
Isolation, Identification and efficiency of new
Escherichia coli bacterial strain for the degradation
of CNSL and its contaminated water from cashew
industry. Journal Chemical Engineering and Process
Technology DOI: 10.4172/2157-7048.1000001.
(International rating 5.04)

8. Sahu B B, Kumar Kuldeep, Sahoo A K, Kumar Rajesh,
Mohanty Utkal Laxmi, Sahoo Noor Jahan Minakhi
and Eknath Ambekar E. 2012. Carcass Characteristics
of Marketable size Striped Murrel Channa striatus
(Bloch, 1793). Journal of Applied Ichthyology 28:
258-60. (NAAS rating 7.4)

9. Singh A K, Singh B and Gupta R. 2011. Performance
of sweet peeper (Capsicum annum) varieties and
economic under protected and open field conditions
in Uttarakhand. Indian Journal of Agricultural
Sciences 81: 973-75. (NAAS rating 6.6)

10. Vincent Vineeth Leo, Vinod Viswanath, Sabna Prabha
S, Muneer A M and Potty V P. 2011. Production
purification and characterization of tannase from
cashew testa using Aspergillus niger. Journal of
Microbial and Biochemical Technology DOI: 10.4172/
1948-5948.1000001. (International rating 5.51)

Component 4

1. Adlakha Nidhi, Raman Rajagopal, Kumar Saravanan,
Reddy Vanga Siva and Yazdani Syed Shams. 2011.
Synthesis and characterization of a chimeric protein
based on cellulase and xylanase enzymes from insect
gut bacterium. Applied and Environmental
Microbiology 77: 4859-66. (International rating 3.778)

2. Aparna M, Reghu Ravindran, Vimalkumar M B, Bindu
Lakshmanan, Rameshkumar P, Ajith Kumar K G,
Promod K, Ajith Kumar S, Chintu Ravishankar,
Devada K, Subramanian H, George Ajith Jacob and
Ghosh S. 2011. Molecular characterization of
Theileria orientalis causing fatal infection in crossbred

adult bovines of South India. Parasitology
International 60: 524-9. (NAAS rating 7.7)

3. Balasubramanian S, Gupta M K and Singh K K. 2011.
Cryogenics and its application with reference to
spice grinding: A review. Critical Reviews of Food
Science and Nutrition. DOI: 10.1080/
10408398.2010.509552. (NAAS rating 8.2)

4. Banerjee Priyanka, Joshi Jyoti, Sharma Upasna, Tantia
Madhu Sudan and Vijh R K. 2011. Sequence and
Phylogenetic analysis of Toll like Receptor genes TLR-
3 and TLR-9 in buffaloes. The Indian Journal of
Animal Sciences 81: 1225-30. (NAAS rating 6.6)

5. Basu M, Swain B, Maiti N K, Routray P and Samanta
M. 2012. Inductive expression of toll-like receptor 5
(TLR5) and associated downstream signaling
molecules following ligand exposure and bacterial
infection in the Indian major carp, mrigal (Cirrhinus
mrigala). Fish and Shellfish Immunology 32: 121-
31. (NAAS rating 7.9)

6. Basu M, Swain B, Sahoo B R, Maiti N K and Samanta
M. 2011. Induction of toll-like receptor (TLR) 2, and
MyD88-dependent TLR signaling in response to
ligands stimulation and bacterial infections in the Indian
major carp, mrigal (Cirrhinus mrigala). Molecular
Biology Reports DOI:10.1007/s11033-011-1415-9.
(NAAS rating 7.6)

7. Bhat M A,Wani S A, Hussain I, Magray S N and
Muzafar M. 2011. Identification of two new serotypes
within serogroup B of Dichelobacter nodosus.
Anaerobe 18: 91-95. (NAAS rating 7.7)

8. Das S, Bhattacharyya P and Adhya T K. 2011.
Interaction effects of elevated CO

2
 and temperature

on microbial biomass and enzyme activities in tropical
rice soil. Environmental Monitoring and Assessment
182: 555-69. (NAAS rating 7.5)

9. Gali J M and Atreja S K. 2011. Identification of NO
induced and capacitation associated tyrosine
phosphoproteins in buffalo (Bubalus bubalis)
spermatozoa. Research in Veterinary Science DOI
10.1016/j.rvsc.2011.09.017. (NAAS rating 7.5)

10. Geetha T, Kumar S, Dubey P P, Sivamani B, Ghosh S
K, Mitra A, Tomar A K S and Sharma A. 2011.
Sequence variability in CatSper1 gene in Vrindavani
crossbred cattle. TheIndian Journal of Animal
Sciences 81: 83–4. (NAAS rating 6.6)

11. Ginson J, Kamalakanth C K, Bindu J, Venkateswarlu
R, Das S, Chauhan O P and Srinivasa Gopal. 2012.
Changes in K-value, Microbiological and Sensory
Acceptability of High Pressure Processed Indian White
Prawn (Fenneropenaeus indicus). Food and



178

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Bioprocess Technology DOI. 10.1007/s11947-012-
0780-2. (NAAS rating 8.0) 

12. Guha Mazumder D N and Dasgupta U B. 2011.
Chronic Arsenic Toxicity: Studies in West Bengal.
Kaohsiang Journal of Medical Sciences 27: 360-70.
(International rating 0.474)

13. Jain N, Bhargava A, Majumdar S, Tarafdar J C and
Panwar J. 2011. Extracellular biosynthesis and
characterization of silver nanoparticles using
Aspergillus flavus NJP08: A mechanism perspective.
Nanoscale 3: 635-41. (Impact Factor: 4.11)

14. Jain N, Bhargava A, Tarafdar J C, Singh S K and
Panwar J. 2012. A biomimetic approach towards
synthesis of zinc oxide nanoparticles. Applied
Microbiology and Biotechnology DOI: 10.1007/
s00253-012-3934-2. (NAAS rating 7.9)

15. Jain P and Vigneshwaran N. 2012. Effect of Fenton’s
pretreatment on cotton cellulosic substrates to
enhance its enzymatic hydrolysis response.
Bioresource Technology 103: 219-26. (NAAS rating
8.1)

16. Jha S N, Jaiswal P, Narsaiah K, Singh A K, Kaur P P,
Sharma R, Kumar R and Bhardwaj R. 2011. Prediction
of sensory profile of mango using textural attributes
during ripening. Food and Bioprocess Technology,
Springer. DOI 10.1007/s11947-011-0720-6. (NAAS
rating 8.0)

17. Jyothi B, Ansari N A, Vijay Y, Anuradha G, Sarkar A,
Sudhakar R and Siddiq E A. 2011. Assessment of
resistance to Fusarium wilts disease in sesame
(Sesamum indicum L.) germplasm. Australasian
Plant Pathology 40: 471-5. (NAAS rating 7.2)

18. Kaler J, Wani S A, Hussain I, Beg S, Makhdoomi M,
Kabili Z and Laura G. 2012. A clinical trial comparing
parenteral oxytetracyline and enrofloxacin on time to
recovery in sheep lame with acute or chronic footrot
in Kashmir, India. BMC Veterinary Research 8: 12.
(NAAS rating 7.7)

19. Kamalakanth C K, Ginson J, Bindu J, Venkateswarlu
R, Das S, Chauhan O P and Srinivasa Gopal. 2011.
Effect of high pressure on K-value, microbial and
sensory characteristics of Yellow fin tuna (Thunnus
albacares) chunks in EVOH films during chill storage.
Innovative Food Science and Emerging Technology
12: 451-52. (NAAS rating 7.8)

20. Kharche S D, Goel A K, Jindal S K, Goel P and Jha B
K. 2011. Birth of twin kids following transfer of in
vitro produced goat embryos. The Indian Journal of
Animal Sciences 81: 40. (NAAS rating 6.6)

21. Krishnakanth G, Selokar N L, Saini M, Chauhan M

S, Manik R S, Palta P and Singla S K. 2012. Production
of nuclear transfer embryos by using somatic cells
isolated from milk in buffalo (Bubalus bubalis).
Reproduction in Domestic Animals DOI: 10.1111/
j.1439-0531.2011.01978.x. (NAAS rating 7.6)

22. Kumar P, Verma A, Roy B, Rajput S, Ojha S, Anand
S, Yadav P, Arora J, De S, Goswami S L and Datta T
K. 2012. Effect of varying glucose concentrations
during in vitro maturation & embryo culture on
efficiency of in vitro embryo production in buffalo.
Reproduction in Domestic Animals 47: 269-73.
(NAAS rating 7.6)

23. Kumar P, Yadav P, Verma A, Singh D and Datta T K.
2012. Identification of Stable Reference Genes for
Gene Expression Studies Using Quantitative Real Time
PCR in Buffalo Oocytes and Embryos. Reproduction
in Domestic Animals DOI:10.1111/j.1439-
0531.2012.01998.x. (NAAS rating 7.6)

24. Kumar Rinesh, Paul Souvik, Kumar Sachin, Sharma
Anil Kumar, Gupta Sweta, Rawat Ajay Kumar Singh,
Chaudhuri Pallab, Ray D D and Ghosh Srikant. 2011.
Nucleotide specific changes in the hypervariable
region of 16S rDNA gene as possible marker to
differentiate the tick genera. The Indian Journal of
Animal Sciences 81: 1204-07. (NAAS rating 6.6)

25. Layek S S, Mohanty T K, Kumaresan A, Behera K
and Chand S. 2011. Behavioural signs of estrus and
their relationship to time of ovulation in Zebu (Sahiwal)
cattle. Animal Reproduction Science 129: 140-5.
(NAAS rating 7.6)

26. Malik Y P S, Chakravarti S, Sharma K, Vaid N, Rajak
K K, Balamuragan V, Biswas S K, Mondal B, Kataria
R S and Singh R K. 2011. Genomic analyses of Toll-
like receptor 4 and 7 exons of Bos indicus from
temperate sub-himalayan region of India. Asian-
Australian Journal of Animal Science 24: 1019-25.
(NAAS rating 6.9)

27. Mandal Bikash, Kumar Alok, Rani Pooja and Jain R
K. 2012. Complete genome sequence, phylogenetic
relationships and molecular diagnosis of an Indian
isolate of Potato virus X. Journal of Phytopathology
160: 1-5. (NAAS rating 7.4; International 0.937)

28. Mehta C R, Pandey M M, Tiwari P S, Gite L P and
Khadatkar A. 2011. Tractor controls actuating force
limits for Indian operators. Industrial Health 49: 523-
33. (NAAS rating 7.4)

29. Monga R, Datta T K and Singh D. 2011. Validation of
gene silencing using RNA interference in buffalo
granulosa cells. Asian - Australian Journal of Animal
Science 24: 1529-40. (NAAS rating 6.9)
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30. Monga R, Datta T K and Singh D. 2012. Involvement
of transcription factor GATA-4 in regulation of CYP19
gene during folliculogenesis and luteinization in Buffalo
ovary. Journal of Steroid Biochemistry and Molecular
Biology 130: 45-56. (NAAS rating 7.8)

31. Monga R, Sharma I, Datta T K and Singh D. 2011.
Characterization of serum free buffalo granulosa cell
culture and analysis of genes involved in terminal
differentiation from FSH to LH responsive phenotype.
Domestic Animal Endocrinology 41: 195-206. (NAAS
rating 7.6)

32. Oberoi H S, Babbar N, Sandhu S K, Dhaliwal S S,
Kaur U, Chadha B S and Bhargav V K. 2011. Ethanol
production from alkali-treated rice straw via
simultaneous saccharification and fermentation using
newly isolated thermo tolerant Pichiakudriavzevii
HOP-1. Journal of Industrial Microbiology DOI:
10.1007/s10295-011-1060-2. (International Rating
1.8)

33. Padmalatha K V, Dhandapani G, Kanakachari M,
Kumar Saravanan, Dass Abhishek, Patil Deepak P,
Rajamani Vijayalakshmi, Kumar Krishan, Pathak
Ranjana, Rawat Bhupendra, Leelavathi S, Reddy P
Sudhakar, Jain Neha, Powar Kasu N, Hiremath
Vamadevaiah, Katageri I S, Reddy M K, Kumar Amol,
Solanke U, Reddy Vanga Siva and Kumar P Ananda.
2012. Genome-wide transcriptomic analysis of cotton
under drought stress reveal significant down-
regulation of genes and pathways involved in fibre
elongation and up-regulation of defense responsive
genes. Plant Molecular Biology 78: 223-46. (NAAS
rating 8.1)

34. Panda S K, George A, Saha A, Sharma R, Singh A K,
Manik R S, Chauhan M S, Palta P and Singla S K.
2012. Effect of scriptaid, a histone deacetylase
inhibitor, on the developmental competence of
Handmade cloned buffalo (Bubalus bubalis) embryos.
Theriogenology 77: 195-200. (NAAS rating 7.7)

35. 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 DOI
10.1007/s13197-011-0321-4. (NAAS rating 6.9)

36. Paul S S, Deb S M and Singh D. 2011. 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 166: 132-40. (NAAS
rating 7.6)

37. Pawar N, Arora S, Singh R R B and Wadhwa B K.

2012. Effect of added Asparagus racemosus
(shatavari) extract on oxidative stability of ghee
(butter oil) during accelerated oxidation condition.
International Journal of Dairy Technology DOI:
10.1111/j.1471-0307.2011.00816.x. (NAAS rating
7.3)

38. Prabhakar M, Prasad Y G, Thirupathi M, Sreedevi G
and Darajothi N. 2011. Use of ground
basedhyperspectral remote sensing for detection of
stress in cotton caused by leafhopper (Hemiptera:
Cicadellidae). Computers and Electronics in
Agriculture 79: 189-98. (NAAS rating 7.5)

39. Rameshbabu K, Sharma R, Singh K, George A,
Chauhan M S, Singla S, Manik R and Palta P. 2011.
Presence of nitric oxide synthase immunore activity
and mRNA in buffalo (Bubalus bubalis) oocytes and
embryos. Reproduction in Domestic Animals DOI:
10.1111/j.1439-0531.2011.01884.x. (NAAS rating
7.6)

40. Rana Madhu Suman, Tyagi A, Hossain Sk Asraf and
Tyagi A K. 2011. Effect of tanniniferous Terminalia
chebula extract on rumen biohydrogenation, Ä9-
desaturase activity, CLA content and fatty acid
composition in longissimusdorsi muscle of kids. Meat
Science DOI:10.1016/j.meatsci.2011.09.016. (NAAS
rating 7.8)

41. Rao J U, Shah K B, Puttaiah J and Rudraiah M. 2011.
Gene expression profiling of preovulatory follicle in
the buffalo cow: effects of increased IGF-I
concentration on periovulatory events. PLOS One 6:
e20754. (NAAS rating 8.1)

42. Ravindran Reghu, Juliet S, Ajith Kumar K G, Sunil A
R, Amithamol K K, Nair S N, Chandrasekhar L, Sujith
S, Bandyapadhyaya A, Rawat A K S and Ghosh S.
2011. Effects of solvents and surfactants against
Haemaphysalis bispinosa. Tropical Biomedicine 28:
482-86. (International rating 0.581) in 2010

43. Ravindran Reghu, Juliet S, Sunil A R, Ajith Kumar K
G, Nair S N, Amithamol K K, Bandyopadhyay A,
Rawat A K S and Ghosh S. 2012. Acaricidal activity
of Cassia alata Linn. on Rhipicephlaus (Boophilus)
annulatus. Experimental and Applied Acarology 56:
69-74. (NAAS rating 7.6)

44. Roy Choudhury S, Roy S, Goswami A and Basu S.
2012. Polyethylene glycol stabilized sulphur
nanoparticles: an effective antimicrobial agent against
multidrug resistant bacteria. Journal Antimicrobial
Chemotherapy DOI: 10.1093/jac/dkr591.
(International rating 4.659)

45. Sadhu Leelavathi, Bhardwajv Amit, Kumar Saravanan,
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Das Abhishek, Pathak Ranjana, Pandey Shiv S,
Tripathy Baishnab C, Padmalatha K V, Gurusamy
Dhandapani, Kumar Amol, Solanke U, Kanakachari
Mogilicherla, Kumar Polumetla Ananda, Cellaand Rino
and Reddy V Siva. 2011. Comparative transcriptomic
and proteomic analysis of psaA and psbA deletion
mutants reveal differentially expressed genes and
pathways associated with ROS and defense signaling
mechanisms in addition to photosynthesis and plastid
differentiation. Plant Molecular Biology 76:  407-
23. (NAAS rating 8.1)

46. Sahoo B R, Swain B, Basu M, Panda P, Maiti N K,
Eknath A E and Samanta M. 2011. 3D-modeling and
molecular dynamics simulation of an immune-
regulatory cytokine, interleukin-10 from the Indian
major carp, Catla catla. Journal of Molecular
Modelling DOI: 10.1007/s00894-011-1194-1.
(International rating 2.34)

47. Samanta M, Swain B, Basu M, Panda P, Mohapatra
G B, Sahoo B R and Maiti N K. 2012. Molecular
characterization of toll-like receptor 2 (TLR2), analysis
of its inductive expression and associated down-
stream signaling molecules following ligands exposure
and bacterial infection in the Indian major carp, rohu
(Labeo rohita). Fish and Shellfish Immunology 32:
411-25. (NAAS rating 7.9)

48. Sarkar S, Basu B, Kundu C K and Patra P K. 2012.
Deficit irrigation: an option to mitigate arsenic load of
rice grain in West Bengal, India. Agriculture,
Ecosystems & Environment 146: 147-52. (NAAS
rating 7.8)

49. Saxena L, Chaturvedi U, Saxena S, Kumar G R, Sahoo
A P, Kumar S, Juwar D, Rajmani R S, Singh P K,
Kumar R and Tiwari A K. 2011. Characterization and
in vitro expression of non-structural 1 protein of
canine parvopvirus-2 (CPV-2) in mammalian cell line.
Indian Journal of Experimental Biology 49: 654-59.
(NAAS rating 7.2)

50. Sharma R, George A, Kamble N M, Singh K P,
Chauhan M S, Singla S K, Manik R S and Palta P.
2011. Optimization of culture conditions to support
long-term self-renewal of buffalo (Bubalus bubalis)
embryonic stem cell-like cells. Cell Reprogramming
13: 539-49. (International rating 2.441)

51. Sharma Upasna, Banerjee Priyanka, Joshi Jyoti and
Vijh Ramesh Kumar. 2011. Bayesian and multivariate
analysis of buffaloes of Indo Gangetic plains for
revealing cryptic spatial patterns of genetic variability.
The Indian Journal of Animal Sciences 81:1039-43.
(NAAS rating 6.6)

52. Sharma Upasna, Joshi Jyoti, Banerjee Priyanka and
Vijh Ramesh Kumar. 2011. Genetic Landscape and
Demography of Buffaloes in Indo- Gangetic Plains.
The Indian Journal of Animal Sciences 81: 836-48.
(NAAS rating 6.6)

53. Shome B R, Mitra Susweta Das, Bhuvana M, Krithiga
N, Velu D, Shome Rajeswari, Isloor S, Barbuddhe S
B and Rahman H. 2011. Multiplex PCR assay for
species identification of bovine mastitis pathogens.
Journal of Applied Microbiology 111: 1349-56.
(NAAS rating 7.7)

54. Shome Bibek Ranjan, Mitra Susweta Das, Bhuvana
Mani, Krithiga Natesan, Shome Rajeswari, Velu
Dhanikachalam and Prabhudas Krishnamshetty. 2012.
Multiplex PCR for the detection of five important
Staphylococcus sp. in bovine subclinical mastitis milk.
The Indian Journal of Animal Sciences 82: 9-14.
(NAAS rating 6.6)

55. Singh A K, Gopalakrishnan S, Singh V P, Prabhu K V,
Mohapatra T, Singh N K, Sharma T R, Nagarajan M,
Vinod K K, Singh D, Singh U D, Chander S, Singh V
K, Ellur R K, Singh A, Anand D, Khanna A, Yadav S,
Goel N, Singh A K, Atwal S S, Seth R, Shiakri A B,
Singh A and Marathi B. 2011. Marker Assisted
Selection: A paradigm shift in Basmati breeding. Indian
Journal of Genetics and Plant Breeding 71: 120-8.
(NAAS rating 6.6)

56. Singh A K, Singh V K, Mohanty T K and Atreja S K.
2011. Comparative quality assessment of Buffalo
(Bubalus bubalis) semen chilled (5oC) in egg yolk
and soya milk-based extenders. Reproduction in
Domestic Animals DOI:10.1111/j-1439-
0531.2011.01928x. (NAAS rating 7.6)

57. Singh I, Sharma R K, Phulia S K, Kumar D, Saxena
O, Verma R and Khanna S. 2011. Dominant follicle
ablation improves superovulatory response and
embryo yield in buffaloes subjected to integrated
single-ovulation embryo transfer – multiple-ovulation
embryo transfer program. Reproduction Fertility and
Development 24: 226-7. (NAAS rating 7.8)

58. Singh N, George A, Sharma R, Singla S K, Palta P,
Manik R, Chauhan M S and Singh D. 2012.
Characterization of POU5F1 (OCT4) gene and its
promoter in buffalo ESC-like cells identifies multiple
transcription start sites and expression of four
pseudogenes. Gene 491: 165-72. (NAAS rating 7.7)

59. Singh S T, Priya N G, Kumar J, Rana V S, Ellango R,
Joshi A, Priyadarshini G, Asokan R and
RamaniRajagopal. 2012. Diversity and phylogenetic
analysis of endosymbiotic bacteria from ûeld caught
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Bemisia tabaci from different locations of North India
based on 16S rDNA library screening. Infection,
Genetics and Evolution 12: 411-19. (NAAS rating
7.9)

60. Singh V K, Atreja S K, Kumar R, Shivani and Singh A
K. 2011. Assessment of intracellular Ca2+, cAMP and
1,2-Diacylglycerol in cryopreserved Buffalo (Bubalus
bubalis) spermatozoa on supplementation of Taurine
and Trehlose in the extender. Reproduction in
Domestic Animals DOI: 10.1111/
j.14390531.2011.01922.x. (NAAS rating 7.6)

61. Singh V K, Singh A, Singh S P, Ellur R K, Choudhary
V, Sarkhel S, Singh D, Gopala Krishnan S, Nagarajan
M, Vinod K K, Singh U D, Rathore R, Prasanthi S K,
Agrawal P K, Bhatt J C, Mohapatra T, Prabhu K V
and  Singh A K. 2011. Incorporation of blast resistance
into ‘PRR78’, an elite Basmati rice restorer line,
through marker assisted backcross breeding. Field
Crop Research 128: 8-16. (NAAS rating 7.7)

62. Singh Y, Lathwa S S, Chakravarty A K, Gupta A K,
Mohanty T K, Raja T V, Dangi R L and Roy B P.
2010. Effect of lameness (hoof disorders) on
productivity of Karan Fries crossbred cows. Animal
Science Journal 82: 169-74. (NAAS rating 7.1)

63. Sinha B and Bhattacharyya K. 2011. Retention and
release isotherm of arsenic in arsenic-humic/fulvic
equilibrium study. Biology and Fertility of Soils 47:
815-22. (NAAS rating 7.7)

64. Sinha B, Bhattacharyya K, Giri P K and Sarkar
Supradip. 2011. Arsenic contamination in sesame and
possible mitigation through organic intervention in the
lower gangetic plain of West Bengal, India. Journal
of The Science of Food and Agriculture 91: 2762-7.
(NAAS rating 7.5)

65. Sreejalekshmi P, Raghavendra B S, Subramani T S,
Murthy V C, Jamuna K V, Prasad R V, Ravindra J P
and Selvaraju S. 2011. Detection of follicular apoptosis
in water buffalo (Bubalus bubalis) ovary by histology
and nick end labelling technique. Reproduction in
Domestic Animals 46: 59-65. (NAAS rating 7.6)

66. Taneja Shikha, Ahmad Imran, Sen Somdutta, Kumar
Saravanan, Gupta Vijay K, Aggarwal Rakesh,
Narayanasamy Krishnaswamy, Reddy V Siva and
Jameel Shahid. 2011. Plasma peptidome profiling of
acute hepatitis E virus infected patients by MALDI-
TOF/TOF. Proteome Science 9: 5-22. (International
rating 2.49)

67. Tiwari P S, Gite L P, Pandey M M and Shrivastava A
K. 2011. Pedal power for occupational activities:
Effect of power output and pedaling rate on
physiological responses. International Journal of
Industrial Ergonomics 41: 261-7. (NAAS rating 7.5)

68. Tyagi A, Kaur H, Kewalraani N and Singhal K K. 2010.
Effect of monensin supplementation on conjugated
linoleic acid content in milk of cows and buffaloes.
The Indian Journal of Animal Sciences 80: 49-53.
(NAAS rating 6.6)

69. Vijh Ramesh, Kumar R, Singh R R B, Kaushik J K
and Mann B. 2012 Comparative evaluation of selected
strains of lactobacilli for the development of
antioxidant activity in milk. Dairy Science and
Technology 92: 179-88. (NAAS rating 7.5)

70. Yadav P, Mukesh M, Kataria R S, Yadav A, Mohanty
A K and Mishra B P. 2012. Semi-quantitative RT-PCR
analysis of fat metabolism genes in mammary tissue
of lactating and non-lactating water buffalo (Bubalus
bubalis). Tropical Animal Health and Production 44:
693-6. (NAAS rating 7.5)
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List of Publications during 2011-12
(NAAS rating less than 6)

Annexure 15

Component 1

1. Abedinpour M, Sarangi A, Rajput T B S and Singh
M. 2011. Nitrogen Use Efficiency and Yield of Maize
under Deficit Irrigation. Journal of Agricultural
Engineering 48: 54-9. (NAAS rating 3.9)

2. Kumar Anjani, Singh Harbir, Kumar Sant and Mittal
Surabhi. 2011. Value Chains of Agricultural
Commodities and their Role in Food Security and
Poverty Alleviation – A Synthesis. Agricultural
Economics Research Review 24: 169-81. (NAAS rating
4.7)

3. Kumar Praduman, Kumar Anjani, Shinoj P and Raju
S S. 2011. Estimation of Demand Elasticity for Food
Commodities in India. Agricultural Economics
Research Review 24: 1-14. (NAAS rating 4.7)

4. Meena P C, Reddy G P and Babu D. 2011. Supply
chains and marketing of livestock in Andhra Pradesh.
Indian Journal of Agricultural Marketing 25: 133-
46. (NAAS rating 3.1)

Component 2

1. Bini Sundar ST, Kannan M and Jawaharlal M. 2010.
Influence of precision production technologies on
growth and yield of gundumalli (Jasminum sambac
Ait.). Journal of Ornamental Horticulture 13: 207-
11. (NAAS rating 3.7)

2. Ghosal S, Ramani R and Mishra Y D. 2011. Influence
of thickness of branch, phunki scrapped weight,
weighted living cell and Kusmi encrustation thickness
on broodlac quantity. Annals Entomology 29: 71-5.
(NAAS rating 3.4)

3. Gopakumar G, Abdul Nazar A K,  Tamilmani G,
Sakthivel M, Kalidas C, Ramamoorthy N, Palanichamy
S, Ashok Maharshi V, Srinivasa Rao K and Syda Rao
G. 2011. Broodstock Development and Controlled
Breeding of Cobia (Rachycentron canadum Linnaeus
1766) from Indian Seas. Indian Journal of Fisheries
58: 27-32. (NAAS rating 4.9)

4. Mehta Ashiv, Charaya P and Singh B P. 2011. French
fry quality of potato varieties: Effect of tuber maturity
and skin curing. Potato Journal 38: 130-6. (NAAS
rating 4.0)

5. Pareek S. 2012. Phytochemistry, health effects and
drying of Indian gooseberry fruit. Stewart Postharvest
Review 8: 1-10. (NAAS rating 3.4)

6. Singh S V, Pandey S K, Kumar Dinesh, Marwaha R
S, Manivel P, Kumar Parveen, Singh B P and Bhardwaj
Vinay. 2010. KufriFrysona: First high yielding potato
variety for French fries in India. Potato Journal 37:
103-09. (NAAS rating 4.0)

7. Srinivasa Rao P, Kumar C Ganesh, Malapaka
Jayalakshmi, Kamal Ahmed and Reddy B V S. 2012.
Feasibility of sustaining sugars in sweet sorghum
stalks during post-harvest stage by exploring cultivars
and chemicals: A desk study. Sugar Tech 14: 21-25.
(NAAS rating 5.0)

8. Thamaraiselvi S P, Jawaharlal M, Ganga M and
Varadharaju N. 2010. Packaging technology for long
term storage of jasmine (Jasminum sambac Ait.)
flowers. Journal of Ornamental Horticulture 13: 171-
81. (NAAS rating 3.7)

9. Thamaraiselvi S P, Jawaharlal M, Rajamani K and
Ganga M. 2011. Studies on Packaging technology
for long term storage of Jasminum grandiflorum L.
flowers. Advances in Plant Sciences 24: 223-30.
(NAAS rating 2.7)

Component 4

1. Burondkar M M, Pujari K H, Shinde K A and Bhave S
G. 2012. Seasonal variation in physiological behaviour
of Alphonso mango under Konkan conditions. Journal
of Agricultural Research and Technology 37: 51-4.
(NAAS rating 3.2)

2. Charles V, Puneeth P, Vijayan V A and Jalali S K. 2011.
Genetic aspects of insecticide tolerance in
Trichogramma chilonis Ishii (Hymenoptera:
Trichogrammatidae) strains. Journal of Biological
Control 25: 207-12. (NAAS rating 4.7)

3. Jadon N S, Tiwari A K, Pandey Priyanka and Singh
G K. 2011. Cancer cell cultivation: A review. Indian
Journal of Veterinary Surgery 32: 81-87. (NAAS rating
4.0)

4. Jena A, Vidyarthi A S, Ramani R and Ramamurthy V
V. 2011. An illustrated diagnostics of lac insect Kerria
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lacca (Kerr) as exemplified through advanced staining
and microscopy techniques. Indian Journal of
Entomology 73: 235-42. (NAAS rating 3.8)

5. Jhanji S, Sekhon N K, Sadana U S and Gill T P S.
2011. Characterization of Morphophysiological Traits
of Rice Genotypes with Diverse Manganese
Efficiency. Indian Journal of Plant Physiology 16:
245-57. (NAAS rating 5.5)

6. Koranga S S, Ojha S N, Negi K S, Tiwari L M and
Rawat A S. 2011. Bold Seeded Spiked Zinger Lily
(Hedychium spicatum Buch.-Ham. ex J. E. Smith).
Seed Research 39: 203-08. (NAAS rating 4.7)

7. Kumar D Suresh, Barah B C, Ranganathan C R,
Venkatram R, Gurunathan S and Thirumoorthy S.
2011. An Analysis of Farmer’s Perception and
Awareness towards Crop Insurance as a tool for Risk
Management in Tamil Nadu. Agricultural Economics
Research Review 24: 37-46. (NAAS rating 4.7)

8. Kumar Rishi, Swami D, Kumhar K C and Bhawaria
R S. 2011. New formulation of acephate and other
insecticides against sucking pests in cotton. Indian
Journal of Plant Protection 39: 236-38. (NAAS rating
4.3)

9. Mahajan P, Dhoke S K, Khanna A S and Tarafdar J C.
2011. Effect of nano-ZnO on growth of mung (Vigna
radiata) and gram (Cicer arietinum) seedlings using
plant agar method. Applied Biological Research 13:
54-61. (NAAS rating 3.6)

10. Majumder Aparajita, Biswas T and Kole S C. 2011.
Isolation of Arsenic resistant bacteria from Arsenic
polluted rice fields of West Bengal. Journal of the
Botanical Society of Bengal 65: 7-13. (NAAS rating
3.9)

11. Manamohan M, Prakash M N, Chandra G Sharath,
Asokan R and Nagesh S N. 2011. An improved
protocol for rapid and efficient Agrobacterium
mediated transformation of tomato (Solanum
lycopersicum L.). Journal of Applied Horticulture 13:
3-7. (NAAS rating 4.5)

12. Pandey P, Jadon N S, Chauhan U K, Tiwari A K and
Singh G K. 2011. Anti-neoplastic effect of Chicken
Anemia Virus VP3 gene in in vitro cultured malignant
tumour cells. Indian Journal of Veterinary Surgery
32: 88-91. (NAAS rating 4.0)

13. Prasad Y G, Prabhakar M, Sreedevi G and Tirupathi
M. 2011. Spatio-temporal dynamics of the parasitoid,
Aenasius bambawalei Hayat (Hymenoptera:
Encyrtidae) on mealybug, Phenacoccus solenopsis
Tinsley in cotton based cropping systems and
associated weed flora. Journal of Biological Control

25: 198-202. (NAAS rating 4.7)
14. Rajan Shailendra, Tiwari Divya, Singh V K, Reddy Y

T N, Upreti K K, Burondkar M M, Bhagwan A,
Kennedy R and Pooja Saxena. 2011. Application of
extended BBCH scale for phenological studies in
mango. Journal of Applied Horticulture 13: 108-14.
(NAAS rating 4.5)

15. Rajmani R S, Doley J, Singh P K, Kumar Ravi,
Barathidasan R, Kumar Pawan, Verma P C and Tiwari
A K. 2011. Induction of mammary gland tumour in
rats using N-methyl-N-nitroso urea and their
histopathology. Indian Journal Veterinary Pathology
35: 142-46. (NAAS rating 4.6)

16. Rajmani R S, Doley J, Singh P K, Kumar Ravi,
Barathidasan R, Kumar Pawan, Verma P C and Tiwari
A K. 2011. Induction of skin tumour using DMBA in
wistar Rat and histopathological evaluation. Indian
Journal Veterinary Pathology 35: 217-20. (NAAS
rating 4.6)

17. Ravindran Reghu, Juliet Sanis, Ajith Kumar K
G, Amithamol K K and Sunil A R. 2011. Toxicity of
DMSO, Triton X 100 and Tween 20 against
Rhipicephalus (Boophilus) annulatus. Journal of
Parasitic Diseases 35: 237-39. (NAAS rating 4.3)

18. Reddy P Gidda, Rao P Punna, Mallika M and Aruna
Sri I. 2011. Farmer’s perception on usefulness of
Agriculture ICT initiatives. Journal of Agricultural
Extension Management 12: 37-47. (NAAS rating 1.8)

19. Shukla A K and Behera S K. 2011. Zinc management
in Indian Agriculture: Past, present and future. Indian
Journal of Fertilizers 7: 14-33. (NAAS rating 3.8)

20. Singh V K, Singh A and Rajan S. 2011. Physiological
diversity and its significance in flowering of mango.
Progressive Horticulture 43: 61-5. (NAAS rating 3.6)

21. Srinivas D, Sridhar T V, Mallikarjunaiah G, Varma B
M and Ramakrishna Rao S. 2011. Influence of organic
manures and inorganic fertilizers on fractions of soil
organic carbon and enzyme activities in an Inceptisol
planted to rice under flooded conditions. Oryza 48:
119-26. (NAAS rating 4.2)

22. Swain B, Basu M and Samanta M. 2011. Cloning of
interleukin-10 gene in the Indian major carp, Labeo
rohita (Hamilton 1822) and its functional
characterization following Aeromonas hydrophila
infection. Indian Journal of fisheries 58: 39-47.
(NAAS rating 4.9)

23. Tarafdar J C. 2012. Nanotechnology can provide
sustainable agriculture and second green revolution.
Green Farming 3: 129. (NAAS rating 2.9)

24. Tiwari P S, Pandey M M, Gite L P and Shrivastava A
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K. 2011. Effect of operating speed and cob size on
performance of a rotary maize sheller. Journal of
Agricultural Engineering 47: 1-8. (NAAS rating 3.9)

25. Vennila S, Agarwal Meenu, Singh Dharmendra, Pal
Prasenjit and Biradar V K. 2011. Approaches to
weather based prediction of insects: a case study on
cotton pink bollworm Pectinophora gossypiella.
Indian Journal of Plant Protection 39: 163-9. (NAAS
rating 4.3)

26. Naveen N C, Kumar D, Chaubey R J and
Subrahmanyam B. 2011. Relative toxicity of

insecticides on the population of whitefly Bemisia
tabaci (Gennadius) (Hemiptera: Aleyrodidae) from
cotton and Leucaena leucocephala. Indian Journal
of Entomology 73: 45-8. (NAAS rating 3.8)

27. Dharajyothi B,  Surulivelu T, Sonai Rajan T and
Valarmathi R. 2011.  First Record on the Establishment
of the Parasitoid Acerophagus papayae Noyes &
Schauff on Paracoccus marginatus Williams and
Granara de Willink in cotton. Karnataka Journal of
Agricultural Sciences 24: 536-7. (NAAS rating: 3.3)
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List of Publications of PIU, NAIP

Annexure 16

2005

1. Singh Neena. 2005. Report on Environmental and
Social Assessment and Management Framework for
the National Agricultural Innovation Project. Volume
I: Environment. ICAR, New Delhi, p 112.

2. Singh Neena. 2005. Report on Environmental and
Social Assessment and Management Framework for
the National Agricultural Innovation Project. Volume
I: Social. ICAR, New Delhi, p 120.

2006

3. NAIP. 2006. Project Implementation Plan. ICAR,
PIU-NAIP, New Delhi, p 185.

4. NAIP. 2006. Project Appraisal Document for NAIP.
Agriculture and Rural Development Sector Unit,
India Country Management Unit, South Asia Region,
p 113.

2007

5. Mruthyunjaya. 2007. Financial Management System
Manual: under NAIP. PIU-NAIP, ICAR, New Delhi,
p 73.

6. Mruthyunjaya. 2007. Monitoring and Evaluation
Manual. PIU-NAIP, ICAR, New Delhi, p 144.

7. NAIP. 2007. Brochure. PIU-NAIP, ICAR, New Delhi,
p 5.

8. Agarwal K P. 2007. Sustainable Rural Livelihood
Security. PIU-NAIP, ICAR, New Delhi, p 6.

9. NAIP. 2007. Reference Handbook on Procedures and
Guidelines for Procurement of Goods Equipment,
Works and Consulting Services. PIU-NAIP, ICAR,
New Delhi, p 232.

2008

10. NAIP. 2008. Annual Progress Report, 2007-08, PIU,
NAIP, New Delhi.

11. NAIP. 2008. Half Yearly Progress Report, April to
September 2008, PIU, NAIP, New Delhi.

2009

12. NAIP. 2009. Annual Progress Report. 2008-09, PIU,
NAIP, New Delhi.

13. NAIP. 2009. Half Yearly Progress Report. April to
September 2009. PIU-NAIP, ICAR, New Delhi,
p 129.

14. NAIP. 2009. Mid Term Review Report, NAIP-PIU,
2009, PIU, NAIP, New Delhi.

2010

15. Baboo Bangali, Basade Yasmeen and Kumar Pramod.
2010. Sub-project Directory of National Agricultural
Innovation Project. PIU-NAIP, ICAR, New Delhi,
p 117.

16. Yaduraju N T. 2010. Annual Progress Report 2009-
10. Component 1. PIU-NAIP, ICAR, New Delhi, p 70.

17. Goyal R K. 2010. Annual Progress Report 2009-10.
Component 2. PIU-NAIP, ICAR, New Delhi, p 80.

18. Srivastava A P. 2010. Annual Progress Report 2009-
10. Component 3. PIU-NAIP, ICAR, New Delhi,
p 67.

19. Kochu Babu M. 2010. Annual Progress Report 2009-
10. Component 4. PIU-NAIP, ICAR, New Delhi,
p 81.

20. Baboo Bangali. 2010. NAIP Half Yearly Progress
Report, April to September 2010. PIU-NAIP, ICAR,
New Delhi, p 148.

21. Baboo Bangali. 2010. Report for the 2nd Mid-Term
Review by World Bank. PIU-NAIP, ICAR, New
Delhi, p 126.

2011

22. NAIP. 2011. NAIP-At a glance. PIU-NAIP, ICAR,
New Delhi, p 6.

23. Kochu Babu M, Agrawal R C, Goyal R K, Srivastava
A P, Kochhar Sudhir, Misra R P, Basade Yasmeen and
Singh Ashutosh. 2011. NAIP Annual Progress Report,
2010-11. PIU-NAIP, ICAR, New Delhi, p 172.

24. Agrawal R C. 2011. Half Yearly Progress Report on
ICAR as the Catalyzing Agent for Management of
Change in the Indian NARS, April to September 2011.
PIU-NAIP, ICAR, New Delhi, p 120.

25. Goyal R K. 2011. Half Yearly Progress Report on
Production to Consumption System of Research, April
to September 2011. PIU-NAIP, ICAR, New Delhi,
p 57.

26. Srivastava A P. 2011. Half Yearly Progress Report on
Research on Sustainable Rural Livelihood Security,
April to September 2011. PIU-NAIP, ICAR, New
Delhi, p 82.
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27. Kochhar Sudhir. 2011. Half Yearly Progress on Basic
and Strategic Research in Frontier Areas of
Agriculture, April to September 2011. PIU-NAIP,
ICAR, New Delhi, p 56.

28. Kochu Babu M, Baboo Bangali and Singh Ashutosh.
2011. NAIP Publications Volume-I. PIU-NAIP, ICAR,
New Delhi, p 134.

29. Misra R P, Singh Mamta, Kumar Sanjeev and Baboo
Bangali. 2011. National Trainings in Frontier Areas
of Agricultural Sciences. PIU-NAIP, ICAR, New
Delhi, p 14.

30. Misra R P, Kumar Sanjeev Singh Mamta and Baboo

Bangali. 2011. Scientists Trained Abroad in Frontier
Areas of Agricultural Sciences. National Trainings.
PIU-NAIP, ICAR, New Delhi, p 69.

31. Baboo Bangali and Basade Yasmeen, 2011. Towards
transformation video film on NAIP (English & Hindi).

2012

32. Srivastava A P and Baboo Bangali. 2012. Selected
Livelihood Options for Disadvantaged Regions of
India. PIU-NAIP, ICAR, New Delhi, p 52.

33. Yasmeen Basade and Pramod Kumar, 2012. NAIP
News 1(1), p 2.
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List of Committees

Annexure 17

Sl Name & Designation Position
No.

1. Dr S. Ayyappan Chairman
Secretary, DARE & Director General
ICAR, Krishi Bhavan, New Delhi 110 114

2. Mr Rajiv Mehrishi Member
Spl. Secy. (DARE) & Secretary
ICAR, Krishi Bhavan, New Delhi 110 114

3. Mr P.K. Pujari (from January 2012) Member
Mr Chaman Kumar (up to December 2011)
Addl. Secy. & 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. Principal Secretary Member
Department of Agriculture &
Cooperation and Agriculture Production
Commissioner Gujarat, Block No. 5
First Floor, Sachivalaya
Gandhinagar 382 010, Gujarat

6. Agricultural Commissioner Member
Deptt. of Agriculture & Cooperation
Ministry of Agriculture, New Delhi 110 114

7. Dr K. Narayana Gowda Member
Vice Chancellor,University of Agricultural
Sciences GKVK Campus
Bangalore 560 065

8. Chairman APEDA Member
NCUI Building 3, Siri Institutional Area
Hauz Khas, New Delhi 110 016

9. Dr B.R. Barwale Member
Managing Director
MAHYCO, Resham Bhavan, 4th Floor
78 Veer Nariman Road Churchgate
Mumbai 400 020

10. Dr A.K. Krishna Kumar Member
Chief Operating Officer & Head
Agri-Business Cluster
Development Initiative, ILFS Ltd., New Delhi

11. Mr G. Narasimharaju Yadav Member
Organic Farmer Gudur, Krishna Distt.
 Andhra Pradesh

12. Mr Atam Swarup Member
Progressive Farmer Village-Mahog
P.O. Chail, Solan - 173 217
Himachal Pradesh

National Steering Committee (NSC)

Sl Name & Designation Position
No.

13. Dr H.K. Pradhan Member
WHO Consultant Bharathiya Kala Kendra1
Copernicus Marg, New Delhi 110 001

14. Dr N.S.L. Srivastava Member
Ex-ADG (Engg), ICAR Executive Director
TIT Group of Institutions, Anand Nagar
Piplani, Bhopal 462 021

15. Dr Bangali Baboo Member
National Director NAIP, KAB-II Secretary
Pusa Campus New Delhi 110 012

Project Management Committee (PMC)

1. Dr S. Ayyappan Chairman
Secretary, DARE & Director General
ICAR Krishi Bhavan, New Delhi 110 114

2. Mr Rajiv Mehrishi Member
Spl. Secy. (DARE) & Secretary
ICAR Krishi Bhavan New Delhi 110 114

3. Mr P.K. Pujari (from January 2012) Member
Mr Chaman Kumar (up to December 2011)
Addl. Secy. & Financial Advisor, DARE/ICAR
Krishi Bhavan, New Delhi 110 114

4. Dr S.K. Dutta Member
DDG (CS)
Krishi Bhawan, New Delhi 110 001

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 Husbandry
Dairying & Fisheries,
Krishi Bhawan, New Delhi 110 114

9. Dr Tej Pratap Member
Vice Chancellor, Sher-e-Kashmir University
of Agricultural Sciences and Technology
Kashmir, Shalimar, Srinagar 191 121

10. Dr S.N. Puri Member
Vice Chancellor
Central Agricultural University, Imphal
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Sl Name & Designation Position
No.

11. Mr Sultan Singh Member
Sultan Fish Seed & Dairy Farm
Nilokheri, Karnal (Haryana)

12. Prof O.P. Singh Member
President Dhanuka Agritech Ltd.
Dhanuka House Karol Bagh
New Delhi 110 005

13. Dr I. P. Abrol Member
Ex-DDG (NRM), ICAR

14. Dr Bangali Baboo Member
National Director, NAIP Secretary
KAB II, Pusa Campus,New Delhi 110 012

O&M Programme Committee (O&MPC)

1. Dr Panjab Singh Chairman
Former D.G., ICAR & VC, BHU, Varanasi

2. Mr Rajiv Mehrishi Member
Spl. Secy. (DARE) & Secretary
ICAR Krishi Bhavan, New Delhi-110 114

3. Mr P.K. Pujari (from January 2012) Member
Mr Chaman Kumar (up to December 2011)
Addl. Secy. & Financial Advisor, DARE
ICAR Krishi Bhavan New Delhi - 110 114

4. Dr S.K. Patil Member
Vice Chancellor IGKV, Raipur-492 006
Chhattisgarh

5. Dr A.K. Srivastava Member
Director NDRI, Karnal 132 001, Haryana

6. Dr Bangali Baboo Member
National Director NAIP
KAB II, Pusa, New Delhi 110 012

7. Dr K. Jayakumar Member
Jt. Secretary Dept. of Scientific & Industrial
Research & CSIR Anusandhan Bhawan
2 Rafi Marg, New Delhi 110 001

8. Mr M. J. Prabhu Member
Agricultural Correspondent
The Hindu, Kasturi Buildings, 859 Anna Salai
Chennai 600 002

9. Dr Rajeshwari Raina Member
Scientist, E-INational Institute of Science
Technology and Development Studies
(NISTADS), Pusa Gate, New Delhi 110 012

10. Dr Ramesh Chand Member
Director NCAP
Pusa Campus, New Delhi  110 012

11. Dr H.K. Mittal Member
Advisor & Head National Science &
Technology Entrepreneurship Development
Board, (NSTEDB), Dept. of Science &
Technology, GOI, Technology Bhawan
New Mehrauli Road, New Delhi 110 016

Sl Name & Designation Position
No.

12. Dr C. Deva Kumar Member
ADG (Edn) ICAR
KAB II, Pusa, New Delhi 110 012

13. Prof O.P. Singh Member
President Dhanuka Agritech Ltd.
Dhanuka House, Karol Bagh
New Delhi 110 005

14. Dr K.R. Kaundal Member
Emeritus Scientist
NRC for Plant Biotechnology, LBS Building
Pusa Campus, New Delhi 110 012

15. Dr P.S. Pandey (from January, 2012) Member
Dr R.C. Agrawal (up to December 2011) Secretary
National Coordinator (Component 1)
PIU-NAIP, KAB II, Pusa, New Delhi 110 012

Research Programme Committee (RPC)

1. Dr S. L. Mehta Chairman
Former Vice Chancellor
MPUAT, Gokul Nagar
Near Bohra Ganeshji Temple
Udaipur 313 001

2. Dr R. L. Paliwal Member
45/01, Heritage City
Gurgaon 122 002

3. Dr T. J. Pandian Member
INSA, Senior Scientist
School of Biological Sciences
Madurai Kamaraj University
Madurai 625 021

4. Dr Sudhir Kumar Sopory Member
Vice Chancellor, JNU
New Delhi 110 067

5. Dr H.P. Singh Member
DDG (Hort)
KAB II, Pusa Campus, New Delhi 110 012

6. Dr K.D. Kokate Member
DDG (Extn.)
KAB I, 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 110 114

9. Dr Bangali Baboo Member
National Director NAIP
KAB II, Pusa Campus, New Delhi 110 012

10. Agricultural Production Commissioner (GoI) Member
Deptt. of Agriculture & Cooperation
Ministry of Agriculture
Krishi Bhawan, New Delhi 110 114



189

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Sl Name Designation
No.

1. Dr Paul S. Sidhu Task Team Leader, Agricultural
Specialist

2. Mr Ranjan Samantaray Natural Resource Management
Specialist

3. Mr Manivannan Pathy Agribusiness Specialist

4. Mr S. Satish Social Development Specialist

5. Mr Anupam Joshi Environment Specialist

6. Mr Shashank Ojha Information Technology
Specialist

7. Ms Priti Jain Procurement Specialist

8. Ms Papia Bhatachaarji Financial Management Specialist

Mission Members of 9th and 10th Implementation Support
Mission

Sl Name & Designation Position
No.

11. Mr S. Bilgrami Member
(from 1 April 2012) Mrs Bharti V. Zade
(upto 31 March 2012)
Director (F), PIU-NAIP
KAB II, 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 (Component 3) Secretary
PIU-NAIP, KAB II, Pusa Campus
New Delhi 110 012
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List of Personnel involved in NAIP
(As on 31 March 2012)

Annexure 18

PIU-NAIP

KAB-II, Pusa Campus

Staff

1. Dr Bangali Baboo, National Director
2. Dr P. S. Pandey, National Coordinator

(Component 1) (from January, 2012)
Dr R.C. Agarwal, National Coordinator
(Component 1) (upto December, 2012)

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)

(till 31 March 2012)
10. Mr S. Bilgrami, Director (Finance)
11. Mr Kumar Rajesh, Under Secretary
12. Mr Avesh Yadav, SF&AO
13. Mr Krishna Kumar, F&AO

14. Mr R.P. Yadav, AF&AO
15. Mr Rajesh Kumra, Section Officer
16. Mr Mukesh Khurana, PPS to ND
17. Mr A.P. Das, Assistant
18. Mr Bhagwat Singh Negi, Assistant
19. Mr Sanju (T-2)

Research Associates on Contract Basis

1. Mr Pramod Kumar (ND Cell)
2. Dr Mamoni Banerjee (Component 1)
3. Dr Manju Thakur (Component 1)
4. Mr Mohd. Akram (Component 1)
5. Suvarna L. Mahalle (Component 2)
6. Mr Lokendra Singh (Component 2)
7. Dr Manisha N. Ashar (Component 3)
8. Dr Rajkumar (Component 3)
9. Dr Jyoti Jaiswal (Component 4)
10. Dr Ghanshyam Nath Jha (Component 4)
11. Dr Priyanka Sarkar (Component 4)
12. Dr Ashutosh Singh (M&E Cell)
13. Mr Sanjeev Kumar (Training)
14. Dr Mamta Singh (Training)
15. Mr Deepak Singh Chauhan (Procurement)
16. Mr Rajendra Pal (Finance)
17. Ms Shweta Srivastava (Finance)

Status of Regular and Contractual staff under NAIP Sub-projects*

*Based on the information received from 117 sub-projects.

Comp. Regular Contractual

Senior  Principal Technical Research Sr. Research Office
Scientist Scientist Scientist Officer Manager Assistant Fellow Assistant Others

1 62 147 219 87 7 137 182 6 72

2 91 97 105 81  57 131 5 170

3 133 110 118 55 71 168 10 51

4 73 168 213 20 147 244 39 124

Total 359 522 655 243 7 412 725 60 417
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Progress Report on Agreed Actions
of 9th ISM of the World Bank

Annexure 19

Sl Action By When Action Taken as on  November, 2011
No.

Overall for the project/components

1. Release first  installment of funds to all 30 June 2011 Release for sub-projects completed and no request
consortia pending with PIU.

2. Award consultancy for outcome focused 15 December 2011 RFP issued to shortlisted consultants. Last date of
impact evaluation (Pending from earlier submission is January 9, 2012.
missions)

3. Grant timely extension and/or allocation of Continuous Development and maintenance of r ice knowledge
additional funds to sub-projects management portal and four e-courses sub-projects

provided extension up to 31 March 2012 and 31 December
2011, respectively. Further, request for extension received
from 152 sub-projects.

4. Submit half-yearly progress report 31 October 2011 HYR of all components printed. The consolidated HYR finalized
and submitted to WB.

Components 1 to 4

5. Complete review and follow up on 6 NS 30 October 2011 5 NS and 7 MS consortia reviewed and upgraded to S. There
and 25 MS consortia are 14 MS and no NS consortia based on score card of

2010-11.

6, Complete remaining procurement of goods, 31 March 2012 Not due yet.
equipment, works and consultancies by
PIU and all consortia

Component 1

7. Award contract for ICAR data centre 30 September 2011 Comments were received from WB regarding the BER on 4
(Pending from earlier missions September 2011. The WB asked to (i) critically review the

evaluation, and (ii) ensure that the scores are aligned with
facts identified from Bids so that the best bid is selected for
successful installation, operation and maintenance. The team
should also evaluate the documentary evidence of standard
certification(s), e.g., BIS, ISO, etc., if available.”Moreover, there
were representations from companies about the BER.The
matter was discussed with the ERNET and Mr Meherban Singh
informed that incorporating comments of WB shall take
substantial time as it is equivalent to re-evaluation of the bids.
The committee constituted for the evaluation consists of
representatives from CDAC (Bangalore and Hyderabad), DIT,
ICAR, and ERNET. The committee also has been asked to
reply to the representations made by some bidders. The
meeting of the committee held on 4 November  2011 and the
reply to WB queries will be submitted after receipt from ERNET.

8. Award MIS consultancy (Pending from 10 September 2011* After receiving the ‘No-objection’ from WB, the
earlier missions) (10 August 2011) draft agreement has been discussed with IBM for their

clarifications on 25 October 2011. The agreement has been
put up for internal clearance of ICAR on 25 October 2011. The
agreement shall be signed immediately after the internal
clearance.

9. Operationalize ICAR portal (Pending from 31 October 2011 The portal tested on a Test Server in ICAR and shall be
earlier missions) hosted finally on upcoming ICAR Data Centre. The modules
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Sl Action By When Action Taken as on  November, 2011
No.

for online admission, award, tendering developed in
consultation with concerned SMDs. Part of ICAR portal already
operational at www.icar.org.in.

10. Award contract for ARS/NET online 31 December 2011* The pre-bid meeting held on 14 September 2011. There were
examination (Pending from earlier mission) (5 February 2012) about 200 queries relating to bid document and technical

specifications. Bank’s comments on pre-bid meeting
proceedings received on 28 November 2011. Pre-bid meeting
proceedings sent to WB on 5 December 2011.

11. Award NABG consultancy (Pending from 10 December 2011* The CPI of this sub-project visited CDAC, Pune on 8-9
earlier  mission) (30 November 2011) November 2011 for discussing the draft contract. The draft

contract is being prepared in consultation with CDAC and will
be submitted to WB.

12. Award contract for NABG equipment 31 December 2011 ICB1: Last date for submission of bids is 27 December 2011.
ICB2: Bank’s comments on draft document discussed on 23
November 2011 with Bank and CPI. The revised document
sent to WB on 1 December 2011 for clearance.

13. Award consultancy for capacity building 20 December 2011* The bid evaluation report was submitted to WB on 9
of BPDUs and commercialization of (15 December 2011) November 2011. No Objection from WB received on 15
technologies (Pending from earlier missions) November 2011. RFP issued to shortlisted firms on 18

November 2011. Pre-bid meeting held on 2 December 2011
and last date for submission of bids is 27 December 2011.

14. Award knowledge management 15 September 2011 The requirement of consultancy is being reviewed.
consultancy (Pending from previous However, Directorate of Knowledge Management in
missions) Agriculture (DKMA), ICAR is already undertaking such

assignments.

Component 2

15. Add new partners to improve the 30 November 2011 Added one partner, i.e. Bioved Research Institute, Allahabad
implementation of value chains with Lac value chain sub-project.

16. Develop and implement action plans for 31 October 2011 A consultant to assess the impact of technology is being
scaling up impact and sustainability of hired. Besides, consortia whose technologies are in the field
successful value chains have been advised to document the impact and further upscale

it. Technologies like agroforestry, flower value chain, natural
dyes, banana pseudostem fibre have already been scaled
up. DSR signed MoU on November 8, 2011 with Britannia
Industry Limited, Bangalore to undertake R&D on sorghum
based bakery and extruded products for three years.

Component 3

17. Develop and implement concrete action 31 July 2011 High pay off interventions identified, i.e. seeds of improved
plans for scaling up high pay off variety / hybrid introduced giving emphasis on pulse crops
interventions and reducing costs per HH and good management practices, diversification to high value

crops, introduction of improved breed of buck, backyard
poultry, water harvesting, water use efficiency and promoting
efficient use of natural resources etc. efforts being made for
horizontal expansion.

18. Document adoption rates of successful 30 September 2011 Information on adoption rates of about 25 successful high
high payoff  interventions payoff interventions compiled.

Component 4

19. Take steps to hasten publication of 31 July 2011 Through persuasion and motivation, about 25 research papers
research papers and filing of patent published in journals of repute/others and 11 patents filed.
applications

20. Complete screening for assessing the 30 September 2011 Promising technologies like flexi-rubber dam for small
commercialization potential of promising watershed check-dams, foot rot vaccine for sheep, kits for
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Sl Action By When Action Taken as on  November, 2011
No.

technologies and take appropriate follow detection of adulterants and contaminants in milk etc.
up actions shortlisted. ICAR and BPDUs will be instrumental for taking

the appropriate follow up actions.

Procurement

21. Submit comprehensive response to PPR 31 July 2011 Comprehensive response to PPR report 2009-10 submitted
report 2009-10 on 29 July 2011.

22. Submit procurement plan to project closure 31 July 2011 Procurement plan for the remaining period of NAIP submitted
(Pending from earlier mission) on 1 August 2011.

23. Submit contract list from 1 July 2010 to 30 31 August 2011 List of contracts for PPR from 1 July 2010 to 30 June 2011
June 2011 for PPR submitted to WB.

Financial Management

24. Satisfactorily complete actions taken on 30 June 2011 Action taken under information to the World Bank.
internal audit reports up to 31 December
2010 (Pending from earlier mission)

25. Recertify audit disallowance for FY 30 September 2011 Replies received from respective implementing partners
2008-09 and FY 2009-10 audit of the consolidated at PIU and submitted to PDA (SD), New Delhi
defaulting agencies (pending from earlier for vetting.
mission)

26. Finalize appointment of private audit firms 30 June 2011 NAIP has roster of CA firms, available on the website.
for external audit for FY 2010-11 and
communicate to the Bank

27. Submit audit report for FY 2010-11 30 September 2011 Submitted on 25 October 2011.

Monitoring and Evaluation

28. Prepare and regularly update a catalogue 31 July 2011 The catalogue of technologies, patents and novel tools
of all the  technologies, patents and prepared and updated.
technical innovations based on NAIP
research (Pending from earlier mission)

29. Develop and implement a certification 31 August 2011 Certification process and guidelines prepared. Proforma of
process and guidelines for properly over 200 technologies received from CPIs. Evaluation under
documenting all the high impact technologies process.
and technical innovations (Pending from
earlier mission)

30. Develop criteria for scaling up and an 31 August 2011 Finalized and communicated to Bank on 29 April 2011.
approach for determining macro impact
of a technology or a technical innovation
(pending from earlier mission)

31. Complete case studies of all 26 high 30 September 2011 Consultants have neither revised the 21 case study reports
impact consortia and further improve submitted till February 2011 nor submitted the remaining five
quality, content and consistency case study reports so far. Consultants directed to complete
(pending from earlier mission)  the work immediately.



194

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Progress Report on Agreed Actions
of 10th ISM of the World Bank

Annexure 20

Sl Action By When Action Taken up to March 2012
No.

Overall for the project/components

1. Award consultancy for outcome focused impact 15 February 2012 Contract agreement signed on 7 May 2012.

evaluation(Pending from earlier missions)

2. Complete processing of all sub-project extension 31 March 2012 Process of extension is underway. Comp-1 and

proposals Comp-3 sub-projects extension approved by

O&MPC and RPC, respectively.

3. Submit detailed work plan for FY 2012-13 15 March 2012 Work plan for FY 2012-13 submitted.

Component 1

4. Award contract for ICAR data centre (Pending from 29 February 2012 Bid evaluation report under re-finalization by

earlier missions ERNET based on WB comments.

5. Award MIS consultancy (Pending from earlier missions) 31 December 2011 Awarded to M/s IBM India Pvt. Ltd. on 19 January
2012.

6. Award contract for ARS/NET online examination 29 February 2012 Bid evaluation report submitted to Bank. Bank

(Pending from earlier missions) pressing for including a firm not agreeable to
purchaser.

7. Award NABG consultancy (Pending from earlier 31 January 2012 Contract cleared from WB and under clearance

missions) by ICAR.

8. Award contract for NABG equipment (ICB1)(Pending 29 February 2012 Bid evaluation report is under finalization by

from earlier missions) IASRI.

9. Award consultancy for capacity building of BPDUs and 15 February 2012 Capacity building of BPDUs and commercialization

commercialization of technologies (Pending from earlier of technologies are already in the process under
missions) a separate sub- project. It is not required at this

stage.

Component 2

10. Prepare a shortlist of high impact and high volume 31 January 2012 High impact and high volume products/processes

products/processes and share with the Bank identified and shared with the Bank.

11. Complete techno-economic-financial-risk-social- 31 March 2012 Submitted 5 technologies to NRDC on 14 March

environmental analysis of 10 high value-high volume 2012.

technologies for commercialization and share with ● Braffin, NAIPKure, and Rice bran cookies

the Bank ● Foxtail millet food for diabetics

● Little millet flakes

● Little millet cookies

● <20%Gingerols water soluble powder and
<30%Gingerols free flowing powder

Component 3

12. Finalize the list of about 5-7 high payoff interventions 31 January 2011 High pay off interventions identified in component-

for each consortia and share with the Bank 3 and shared with the Bank.

13. Organize sub-project level/regional workshops for February- Annual workshop organized on 15-16 March

wider dissemination of high payoff interventions March 2011 2012 at BCKV, Kalyani.



195

ANNEXURES

NAIP ANNUAL REPORT 2011–12

Sl Action By When Action Taken up to March 2012
No.

Component 4

14. Continue steps to hasten publication of research Continuous Efforts are on.

papers and filing of patent applications

15. Provide hand holding support for commercialization of Continuous Efforts are on.

technologies like vaccine, sensors, etc

Procurement

16. Complete remaining procurement of goods, equipments, 31 March 2012 All procurement completed, except few major

works and consultancies by PIU and all consortia prior review items of component 1 (Sr. 4-8
above).

17. Submit comprehensive response to PPR report 2009-10 31 January 2012 Comprehensive response to PPR report 2009

10 submitted.

18. Submit comprehensive response to audit observations 31 March 2012 The total observations were 1209.  Approx. 775

on procurement  (see FM agreed actions below) observations already dropped. Approx. 225

observations considered for dropping and

remaining 209 observations are under process.

19. Submit updated procurement plan to project closure 31 January 2012 Updated procurement plan to project closure

submitted on 10 February 2012.

20. Complete data entry in procurement MIS 31 March 2012 Data entry of all procurement carried out

completed in the procurement software. Final

completion by end of current contract year (30

June 2012).

Financial Management

21. Finalize actions to be taken on internal audit reports 31 March 2012 The total observations were 1209.  Approx. 775

issued up to December 31, 2010 observations already dropped. Approx. 225

observations considered for dropping and

remaining 209 observations are under process.

Most of the major procurement issues settled.

22. Recertify audit disallowance for FY 2008-09, 31 March 2012 The disallowed amount for FY 2008-09, FY 2009-

FY 2009-10 and FY 2010 -11 10 and FY 2010 -11 regularized. Remaining

disallowances of MAFSU are treated as finally

disallowed.

23. Submit pending audit reports of 29 units 31 March 2012 Out of 21 units consolidated on the basis of

SOE, 15 submitted audit certificate. Out of eight

units consolidated on the basis of unaudited

accounts, six submitted audit certificates. For

remaining units action going on.

24. Reconcile cumulative expenditures reported in IUFRs 30 June 2012 -

with the audited expenditures up to March 2011

25. Submit internal audit reports for December 2011 and Within a month of No internal audit has been conducted for quarter

March 2012 quarters  receipt from E&Y ending December 2011. Report of internal audit

for quarter ending March 2012 is awaited.

Monitoring and Evaluation

26. Regularly update the catalogue of all the  technologies, Continuous Updated for the period ending 31 March 2012.

patent/IPR protection applications and technical

innovations
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Sl Action By When Action Taken up to March 2012
No.

27. Refine the certification process and guidelines for 31 March 2012 Certification process refined. Compendium of

documenting the high impact technologies and technical technologies prepared. Efforts are on for

innovations, and prepare a short-list of high impact validation. Short listing of 60 high impact

technologies/interventions (about 20 each for technologies /interventions have been done.

components-2 and 3, and 10 each for components-

1 and 4)

28. Complete macro impact assessment of 10 30 April 2012 Shall be taken up as soon as the consultancy is

technologies/technical innovations on board.

29. Complete case studies of 26 high impact consortia 30 April 2012 Under final draft stage.

(pending from earlier missions)
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Phasing Schedule of Sub-projects Under NAIP

Annexure 21

Component 1

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

1. Agroweb – Digital Dissemination System for Indian
Agricultural Research (ADDSIAR), NBPGR, New
Delhi, CPI - Dr R. K. Tyagi (June 2008 to June 2012)

2. Consortium for e-Resources in Agriculture (CeRA),
IARI, New Delhi, CPI - Dr H. Chandrsekharan
(November 2007 to March 2013)

3. Decision Support System for Enhancing Productivity
in Irrigated Saline Environment using Remote
Sensing, Modelling and GIS, CSSRI, Karnal, CPI -
Dr D. S. Bundela (May 2009 to June 2012)

4. Developing, Commissioning, Operating and Managing
an Online System for NET/ARS-Prelim Examination
by ASRB, ICAR, CPI - Dr M. J. Modayil (April 2010
to March 2013)

5. Development and Maintenance of Rice Knowledge
Management Portal, DRR, Hyderabad, CPI - Dr Shaik
N. Meera (April 2009 to March 2013)

6. Development of B.Tech. (Dairy Technology) Degree
Programme, NDRI, Karnal, CPI - Dr A. A. Patel (April
2009 to June 2012)

7. Development of e-Courses for B.F.Sc. Degree
Programme, KVAFSU, Mangalore, CPI - Dr B. A.
Shamsundar (June 2008 to June 2012)

8. Development of e-courses for B.Sc. (Hort) Degree
Programme, UAS, Bangalore, CPI - Dr B. Hemla Naik
(May 2008 to June 2012)

9. Development of e-Courses for B.Sc. (Agriculture)
Degree Programme, TNAU, Coimbatore, CPI - Dr
R. Venkatachalam (November 2007 to June 2012)

10. Development of e-courses for B.V.Sc. & A.H. Degree
Programme, TNVASU, Chennai, CPI - Dr M.
Thirunavukkarasu (November 2007 to June 2012)

11. Development of ICT Based Tools/Technology
Towards an Interactive Multimedia Agriculture
Advisory System, RTBI, IITM, Chennai, CPI - Dr
Devendra Jalihal (October 2009 to June 2012)

12. e-Home Science Courseware Consortium, ANGRAU,
Hyderabad, CPI - Dr K. Mayuri (November 2008 to
June 2012)

13. Development of e-courses for B.Tech (Agricultural

Engineering) AAU, Anand, CPI-Dr D.C. Joshi
(December 2011 to March 2014)

14. e-Publishing & Knowledge System in Agricultural
Research, DKMA, New Delhi, CPI - Mr Himanshu
(November 2008 to March 2013)

15. Establishment of National Agricultural Bioinformatics
Grid (NABG) in ICAR, IASRI, New Delhi, CPI - Dr
Anil Rai (April 2010 to March 2013)

16. Innovations in Technology Mediated Learning: An
Institutional Capacity Building in using Re-usable
Learning Objects in Agro-horticulture, YCMOU, Nashik,
CPI - Dr B. S. Hansra (October 2009 to June 2012)

17. Krishi Prabha - Indian Agricultural Dissertations
Repository, CCSHAU, Hisar, CPI - Dr Indira Bajaj
(November 2007 to March 2012)

18. Mobilizing Mass Media Support for Sharing Agro-
Information, DKMA, New Delhi, CPI - Dr T. P.
Trivedi (May 2009 to March 2013)

19. Re-designing the farmer-Extension-Agricultural
Research/Education Continuum in India with ICT -
mediated Knowledge Management, ICRISAT,
Hyderabad, CPI - Dr V. Balaji (January 2008 to June
2010)

20. Strengthening of Digital Library and Information
Management under NARS (e-GRANTH), IARI, New
Delhi, CPI - Dr A. K. Jain (May 2009 to March 2013)

21. Strengthening Statistical Computing for NARS,
IASRI, New Delhi, CPI - Dr Rajender Parsad (April
2009 to June 2012)

22. Engaging Farmers, Enriching Knowledge: Agropedia
Phase –II, CPI- Dr T. V. Prabhakar (April 2011 to
September 2012)

Sub-component 1.2: Business Planning and
Development (BPD)

23. Business Planning and Development (BPD) Unit at
AAU, Anand, CPI - Dr R. V. Vyas (October 2009 to
March 2013)

24. Business Planning and Development (BPD) Unit at
BAU, Ranchi, CPI - Dr R. P. Singh (October 2009 to
June 2012)

25. Business Planning and Development (BPD) Unit at
JNKVV, Jabalpur, CPI - Dr S. K. Rao (October 2009
to June 2012)
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26. Business Planning and Development (BPD) Unit at
TNAU, Coimbatore, CPI - Dr P. Sivasubramanian
(October 2009 to June 2012)

27. Business Planning and Development (BPD) Unit at
CCSHAU, Hisar, CPI - Dr R. B. Srivastava (October
2009 to March 2013)

28. Handholding and Mentoring of BPD Units of NARS,
ICRISAT, Hyderabad, CPI - Dr Kiran K. Sharma
(October 2009 to March 2013)

29. Zonal Technology Management and BPD Unit at
NIRJAFT, Kolkata, CPI - Dr D. Nag (May 2009 to
June 2012)

30. Zonal Technology Management and BPD Unit at CIFT,
Cochin, CPI - Dr C. N. Ravisankar (April 2009 to
March 2013)

31. Zonal Technology Management and BPD Unit at
CIRCOT, Mumbai, CPI - Dr N. Shanmugam
(November 2008 to March 2013)

32. Zonal Technology Management and BPD Unit at IARI,
New Delhi, CPI - Dr Archana Suman (November 2008
to March 2013)

33. Zonal Technology Management and BPD Unit at IVRI,
Izatnagar, CPI - Dr Puneet Kumar (May 2009 to
March 2013)

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

34. Learning and Capacity Building, NAARM, Hyderabad,
CPI - Dr N. H. Rao (November 2007 to March 2013)

35. Capacity Building through National Training, CPI- Dr
R. P. Misra (April 2012 to March 2013)

Sub-component 1.4: Policy and Gender Analysis and
Visioning (PGAV)

36. Assessment of Future Human Capital Requirements
in Agriculture, NAARM, Hyderabad, CPI - Dr D.
Rama Rao (April 2009 to March 2012)

37. Assessment of Impact of Climate Change on Water-
Energy Nexus in Agriculture Under Canal Irrigation
System, IIM, Ahmedabad, CPI - Prof Amit Garg
(December 2008 to June 2012)

38. Developing a Decision Support System for
Agricultural Commodity Market Outlook, NCAP, New
Delhi, CPI - Dr Anjani Kumar (November 2008 to
March 2012)

39. Enabling Small Stakeholders to Improve their
Livelihoods and Benefit from Carbon Finance ICRAF,
New Delhi, CPI - Dr V. P. Singh (June 2009 to
September 2012)

40. Establishing and Networking of Agricultural Market

Intelligence Centres in India, TNAU, Coimbatore, CPI
- Dr N. Ajjan (April 2009 to September 2012)

41. Policy and Institutional Options for Inclusive
Agricultural Growth, IARI, New Delhi, CPI - Dr
Suresh Pal (October 2009 to March 2012)

42. Visioning, Policy Analysis and Gender (V-PAGe),
NCAP, New Delhi, CPI - Dr P. Ramasundaram (June
2007 to June 2012)

Sub-component 1.5: Remodelling Financial and
Procurement System (RFPS)

43. Implementation of Management Information System
(MIS) including Financial Management System
(FMS) in ICAR, PIU-NAIP, CPI - Dr V. K. Bhatia
(April 2010 to March 2013)

Component 2

Theme 1: Agro Processing

44. A Value chain for Clean Meat Production from Sheep,
NRCM Hyderabad, CPI - Dr Girish Patil (April 2008
to December 2012)

45. A Value Chain for Kokum, Karonda, Jamun and
Jackfruit, BSKKV, Dapoli, CPI - Dr Nayansingh J.
Thakor (April 2009 to June 2012)

46. Value Chain in Coconut, CPCRI, Kasaragod, CPI -
Dr K. Madhavan (April 2008 to June 2012)

47. A Value Chain on Lac and Lac Based Products for
Domestic and Export Market, IINRG, Ranchi, CPI -
Dr Niranjan Prasad (February 2009 to June 2013)

48. A Value Chain on Linseed Processing and Value
Addition for Profitability, BAIF, Pune, CPI - Mr
Ramesh Rawal (June 2009 to December 2012)

49. A Value Chain on Novelty Pork Products under
Organized Pig Farming System, AAU, Guwahati,
Assam, CPI - Dr R. N. Borpuzari (September 2008
to March 2013)

50. Value Chain on Potato and Potato Products, CPRI
Shimla, CPI - Dr B. P. Singh (April 2008 to June
2013)

51. A Value Chain on Production of Foods-Grade
Neutraceuticals for use as Natural Antioxidants and
Food Colorants  IARI, New Delhi, CPI - Dr Suresh
Walia (February 2009 to December 2012)

52. Protected Cultivation of High Value Vegetables and
Cut Flowers-A Value Chain Approach, IARI, New
Delhi, CPI - Dr Balraj Singh (March 2009 to
December 2012)

53. Tomato Processing Prioritizations for Global
Competence, MPKV, Rahuri, CPI - Dr S. A. Ranpise,
(September 2008 to June 2012)
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Theme 2: Export Promotion

54. A Value chain in Major Seed Spices for Domestic and
Export Promotion, SDAU Banskantha, Gujarat, CPI
- Dr Y. Ravindrababu (April 2008 to June 2012)

55. A Value Chain on Cashew for Domestic and Export
Market, CEPCI, Kollam, CPI - Dr V. P. Potty (April
2009 to June 2013)

56. A Value Chain Enhanced Productivity and Profitability
of Pashmina Fibre, SKUAST, Srinagar, CPI - Dr
Sarfaraz Ahmad Wani (February 2009 to March 2013)

57. A Value Chain on Flowers for Domestic and Export
Markets, TNAU, Coimbatore, CPI - Dr M. Jawaharlal
(September 2008 to September 2013)

58. A Value Chain on Ginger and Ginger Products, OUAT,
Bhubaneswar, CPI - Dr H. N. Atibudhi (April 2009 to
June 2013)

59. A Value Chain on High Value Shellifish from mariculture
Systems, CMFRI, Kochi, CPI - Dr V. Venkatesan
(February 2009 to June 2013)

60. A Value Chain on Kashmir Saffron, SKUAST, Srinagar,
CPI - Dr Firdos Ahmad Nehvi (March 2009 to
December 2013)

61. A Value Chain on Mango and Guava for Domestic
and Export Markets, CISH, Lucknow, CPI - Dr S.
K. Shukla (April 2009 to June 2012)

62. A Value chain on Oceanic Tuna Fisheries in
Lakshadweep Sea, CMFRI, Kochi, CPI - Dr E. M.
Abdussamad (April 2008 to June 2013)

63. Utilization Strategy for Oceanic Squids in Arabian Sea:
A Value Chain Approach, CMFRI, Kochi, CPI - Dr K.
S. Mohamed (February 2009 to December 2013)

Theme 3: Food Security and Income Augmentation

64. A Value chain on Murrel Production in Tamil Nadu
and Orissa, St. Xavier’s College, Tamil Nadu, CPI -
Dr M. A. Haniffa (September 2008 to June 2012)

65. A Value Chain on production and Value Addition in
Indian major carps and prawns, FCM, Nanddinagar,
CPI - Dr K. M. Shankar (June 2008 to June 2012)

66. Export Oriented Marine Value Chain for Farmed-
Seafood Production USING Cobia (Rachyeentron
candum) through Rural Entrepreneurship, FC&RI
(TANUVAS Chennai), CPI - Dr N. Felix (September
2008 to June 2012)

Theme 4: Food Security and Income Augmentation/
Agro Processing

67. A Novel Food Chain using By-products of Milling
Industry for Enhancing Nutritional Security, IICPT,
Thanjavur, CPI - Dr R. Jaganmohan (April 2009 to

March 2013)
68. A Value Chain on Aloe Vera Processing, IIT, Kharagpur,

CPI - Dr P. P. Srivastav (April 2009 to June 2012)
69. A Value Chain on Castor and its Industrial Products,

SDAU, Sardarkrushinagar, CPI - Dr P. S. Patel (April
2009 to June 2012)

70. Value Chain on Commercialisation of Maize Products,
UAS, Bangalore, CPI - Dr D. Raghupathi (December
2008 to June 2012)

71. A Value Chain on Composite Dairy Foods with
Enhanced Health Attributes, NDRI, Karnal, CPI - Dr
Ashish Kumar Singh (March 2009 to December 2013)

72. A Value Chain on Enhanced Productivity and
Profitability of Pomegranate, AFPL, Bangalore, CPI
- Dr T. V. Reddy (April 2009 to June 2012)

73. A Value Chain on Enrichment and Popularization of
Potential Food Grains for Nutraceuticals Benefits,
UAS, Dharwad, CPI - Dr M. Y. Kamatar (June 2008
to June 2012)

74. A Value Chain on Food Products from Small Millets
of Bastar Region of Chhattisgarh, SGCARS/IGKV,
Raipur, CPI - Dr S. Patel (September 2008 to June
2012)

75. A Value Chain on Seabuckthorn (Hippophae L.),
CSKHPKV Palampur, CPI - Dr Virendra Singh (June
2008 to December 2012)

76. A Value Chain on Selected Aromatic Plants of North
East India, CAU, Imphal, CPI - Dr P. K. Srivastava
(March 2009 to June 2013)

77. A Value Chain on Commercial Exploitation of
Underutilized Fruits of Tribal Zones of Rajasthan,
MPUAT, Udaipur, CPI - Dr R. A. Kaushik ( December
2008 to June 2012)

78. A Value Chain on Wild Honey Bee, UAS, Bangalore,
CPI - Dr N. S. Bhat (February 2009 to December
2012)

79. Creation for Demand for Millet Foods through PCS
Value-Chain, NRCS, Hyderabad, CPI - Dr B. Dayakar
Rao (December 2007-12)

Theme 5: Income Augmentation and Employment
Generation

80. 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 (January 2008 to June 2013)

81. Value Chain in Natural Dyes, ANGRAU, Hyderabad,
CPI - Dr A. Sharada Devi (June 2008 to March 2013)

82. A Value Chain for Coconut Fibre and its By-products,
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NIRJAFT, Kolkata, CPI - Dr Gautam Bose (December
2008 to June 2012)

83. A Value Chain on Industrial Agroforestry in Tamil
Nadu, TNAU, Coimbatore, CPI - Dr K. T. Parthiban
(June 2008 to June 2013)

84. Responsible Harvesting and Utilization of Selected
Small Pelagics and Fresh Water Fishes: A Value Chain
Approach, CIFT, Kochi, CPI - Dr M. Nasser (January
2008 to June 2012)

Theme 6: Income Augmentation & Employment
Generation/Processing

85. A Milk Value chain for the Un-organized Sector,
TNVASU, Chennai, CPI - Dr C. Naresh Kumar (April
2009 to June 2013)

86. A Value Chain on Enhanced Productivity and
Profitability of Patchouli, JAFPL, Bangalore, CPI -
Er R. Dayananda Kumar (April 2009 to June 2012)

87. Value Chain on Value Added Products Derived from
Prosopis juliflora, CAZRI, Jodhpur, CPI - Dr J. C.
Tiwari (September 2008 to March 2013)

Theme 7: Income Augmentation and Employment
Generation/Resource Use Efficiency

88. A Value Chain Models for Bio-ethanol Production from
Sweet Sorghum in Rainfed Areas through Collective
Action and Partnership, ICRISAT, Hyderabad, CPI -
Dr Belum V. S. Reddy (January 2008 to June 2012)

89. A Value Chain on Fish Production in Fragile
Agricultural Lands and Unutilized Aquatic Resources
in Maharashtra, CIFE, Mumbai, CPI - Dr A. K. Reddy
(June 2008 to 2012)

90. A Value Chain on Utilization of Banana Pseudostem
for Fibre and Other Value Added Products, NAU,
Navsari, CPI - Dr R. G. Patil (June 2008 to 2013)

91. Value Chain on Zona free Cloned Embryos for Quality
Animal Production from Elite Buffaloes and Pashmina
Goats, NDRI, Karnal, CPI - Dr Suresh Singla
(February 2009 to December 2013)

92. Capitalisation of Prominent Landraces of Rice in
Orissa through Value Chain Approach, M. S.
Swaminathan RF, Jeypore, Orissa, CPI - Dr Susanta
Sekhar Chaudhury (April 2009 to December 2013)

Theme 8: Resource Use Efficiency

93. A Value Chain on Biomass Based Decentralized Power
Generation for Agro Enterpises, CIAE, Bhopal, CPI -
Er Anil Kumar Dubey (June 2008 to March 2013)

94. A Biopesticide Mediated Value Chain for Clean
Vegetables, CSKHPKV, Palampur, CPI - Dr D. C.
Sharma (September 2008 to June 2013)

Component 3

Theme 1: Animal Husbandry 

95. Development of Sustainable Livestock farming system
for Livelihood Security in Hoshiarpur District of
Punjab, GADVASU Ludhiana, CPI - Dr A. L. Saini
(April 2008 to December 2013)

96. Goat Husbandry based Integrated Approach for
Livelihood Security in Disadvantaged Districts of
Bundelkhand  Region, CIRG, Makhdoom, CPI - Dr
M. K. Singh (April 2008 to March 2013)

97. 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 (April 2009 to December 2013)

98. Sustainable Rural Livelihood Security through
Integrated Approach in Hingoli and Nanded Districts
of Maharashtra, MA&FSU, Nagpur, CPI - Dr P. G.
Wasnik (December 2008 to June 2012)

Theme 2: Coastal and Flood Zone Areas

99. Farming Systems for livelihood Security of Small and
Marginal Farmers in Disadvantaged Districts of Tamil
Nadu, Annamalai University, CPI - Dr R. M.
Kathiresan (April 2008 to December 2013)

100.Live Better with the Flood-An Approach for
Sustainable Security in District Dhemaji, Assam,
Action for Food Production, New Delhi, CPI - Dr
Pankaj Bezbaruah (April 2009 to December 2013)

Theme 3: Fisheries

101.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 (April 2009 to December
2013)

Theme 4: Himalayan Ecosystem

102.Enhancement of Livelihood Security through
Sustainable Farming Systems and Related Farm
Enterprises in North-West Himalaya, VPKAS, Almora,
CPI - Dr P. K. Agrawal (April 2007 to December
2013)

103.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 (April 2007 to December 2013)

Theme 5: Improvement of Degraded Areas

104.Improving Livelihood Security in Salt-Affected
Watersheds of Muzaffarpur and Sheohar Districts of
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Bihar, RAU, Bihar, CPI - Dr S. S. Prasad (July 2008
to June 2012)

Theme 6: Rainfed Areas

105.A Comprehensive, Multi Enterprise Project for
Addressing the Agrarian crisis of Wayanad District
of Kerala, KAU, Kerala, CPI - Dr V. S. Devdas (April
2008 to December 2013)

106.Achieving Improved livelihood Security through
Resource Conservation and Diversified Farming
System Approach in Mewat, CCSHAU, Hisar, CPI -
Dr V. K. Yadav (April 2009 to December 2013)

107.Developing Sustainable Farming Systems Models for
Prioritized Micro Watershed in Rainfed Areas in
Jharkhand, BAU, Ranchi, CPI - Dr A. K. Singh (April
2007 to June 2012)

108.Enhancing Rural Livelihood Security for Sustainability
through Rice based Integrated Farming in
Disadvantageous District of Assam, AAU, Assam, CPI
- Dr Prabin Kumar Gogoi (June 2008 to December
2013)

109.Ensuring Livelihood Security through Sustainable
Farming System and Related Enterprises in SC/Tribal
Dominated Population of Mirzapur and Sonbhadra in
Vindhyan Region, IAS-BHU, Varanasi, CPI - Dr J. S.
Bohra (April 2008 to December 2013)

110. Improvement in Livelihood Security of Rural People
Living in Disadvantaged Districts of Uttar Pradesh
through Diversification in Agriculture, CSAUAT,
Kanpur, CPI - Dr S. C. Katiyar (April 2008 to June
2012)

111. Improving Rural Livelihood Security through
Sustainable Integrated Farming Model and Allied
Enterprises in Bastar Region of Chhattisgarh, IGKVV,
Raipur, CPI - Dr G. P. Pali (June 2008 to May 2012)

112. 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 (April 2009 to December 2013)

113. 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. Yadava (April 2009 to
December 2013)

114. 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 (April 2008 to
June 2012)

115. Integrated Project for Research on Development

Process and Sustainability of Livelihood in
Disadvantaged Districts of Gujarat State, SDAU,
Sardarkruishinagar, CPI - Dr K. A. Thakkar (April
2008 to December 2013)

116. Land Use Planning for Rural Livelihood Security in
Aurangabad, Dhule and Gondia Districts of
Maharashtra, NBSS&LUP, Nagpur, CPI - Dr Arun
Chaturvedi (April 2009 to December 2013)

117. Livelihood and Nutritional Security of Tribal
Dominated Areas through Integrated Farming System
Models, MPUAT, Udaipur, CPI - Dr I. J. Mathur (April
2007 to March 2012)

118. Livelihood Security of Rural Poor in Disadvantaged
Chitradurga District of Karnataka through Integrated
Farming Systems Approach, UAS, Bangalore, CPI -
Prof H. S. Shivaramu (April 2009 to December 2013)

119. Nutrition, Livelihood Security through Resource and
Enterprise Management in Bidar District, UAS,
Dharwad, Karnataka, CPI - Dr R. C. Deshmukh (April
2008 to December 2013)

120.Promote Sustainable Livelihoods 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
(April 2009 to June 2012)

121.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 (April 2008 to
December 2013)

122.Sustainable Livelihood Improvement through Need
Based Integrated Farming System Models in
Disadvantaged Districts of Bihar, ICAR-RCER, Patna,
CPI - Dr Abhay Kumar (April 2008 to March 2012)

123.Sustainable Rural Livelihood and Food Security to
Rainfed Farmers of Orissa, OUAT, Bhubaneswar, CPI
- Dr B. Behera (April 2008 to December 2013)

124.Sustainable Rural Livelihood Empowerment Project
for Northern Disadvantaged Districts of West Bengal,
UBKV, West Bengal, CPI - Dr Sateyendra Chandra
Sarker (April 2008 to December 2013)

125.Sustainable Rural Livelihood Security in Backward
Districts of Maharashtra, BAIF Development
Research Foundation, Pune, CPI - Mr B. K. Kakade
(April 2007 to December 2013)

126.Sustainable rural Livelihoods through Enhanced
Farming Systems Productivity and Efficient Support
systems in Rainfed Areas, CRIDA, Hyderabad, CPI -
Dr Sreenath Dixit (April 2007 to March 2012)

127.Up-scaling Livelihood of Forest Communities through
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enhanced farm productivity and efficient support
systems in Godda District of Jharkhand, AFC Ltd.,
New Delhi, CPI - Dr Ashish Deepankar (April 2009
to March 2013)

Theme 7: Global Environmental Facility (GEF)

128.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 I. S. Bisht (September 2009 to
August 2013)

129.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
(September 2009 to August 2013)

130.Strategies to Enhance Adaptive Capacity to Climate
Change in Vulnerable Regions, IARI, New Delhi, CPI
- Dr S. K. Bandyopadhyay (September 2009 to August
2013)

Component 4

Theme 1: Animal Nutrition and Diseases

131.Bovine Mastitis: Unraveling Molecular Details of Host-
microbe Interaction and Development of Molecular
Diagnostic Methods, PD- ADMAS, Bangalore, CPI -
Dr B. R. Shome (December 2008 to March 2012)

132.Identification of Oncolytic Viral Genes and
Development of Tumour Targeted Nano-Delivery for
Cancer Therapy in Bovines, IVRI, Izatnagar, CPI -
Dr Ashok K. Tiwari (January 2009 to September
2012)

133.Manipulation of the Rumen Ecosystem through
Modified Rumen Microbes Encoding Novel Fibrolytic
Enzymes using Nucleic Acid Based Technologies for
the Improved Utilization of Crop Residues, NIANP,
Bangalore, CPI - Dr M. Chandrasekharaiah ( January
2009 to March 2012)

134.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 (July 2008 to
September 2012)

135.Serological Diversity and Molecular Characterization
of Dichelobacter nodosus and Development of Vaccine
Against Virulent Footrot, SKUAST - K, Srinagar, CPI-
Dr Shakil Ahmed Wani (January 2009 to March 2012)

136.Study of Herbal Acaricides as Means to Overcome
the Development of Resistance in Ticks to

Conventional Acaricides, IVRI Izatnagar, CPI - Dr
Srikanta Ghosh (July 2008 to March 2013)

137.Toll-like Receptors in Farm Animals-Evolutionary
Lineages and Application in Disease Resistance,
TANUVAS, Chennai, CPI - Dr G. Dhinakar Raj (July
2008 to March 2013)

138.Toll-like Receptors in Phylogenetically Divergent Fish
Species -their Contribution in Modulating the Innate
Immunity, CIFA, Bhubaneswar, CPI - Dr M. Samanta
(January 2009 to March 2013)

Theme 2: Animal Reproduction

139.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 (July 2008 to March 2013)

140.Characterization and Differentiation of Embryonic,
Adult Spermatogonial Stem Cells in Cattle and
Buffaloes, NDRI, Karnal, CPI - Dr M. S. Chauhan
(July 2008 to March 2012)

141.Development Potency of Parthenogenetic Goat
Embryos, IVRI, Izatnagar, CPI - Dr Sadhan Bag
(January 2009 to March 2012)

142.Elucidating the Physiological and Genomic Regulating
Process of Follicular Development, Oocyte
Maturation and Embryogenesis in Buffalo, NDRI,
Karnal, CPI - Dr T. K. Datta (January 2009 to
September 2012)

143.Genetic basis of Inferior Sperm Quality and Fertility
Bulls, PDC, Meerut, CPI - Dr Sushil Kumar (January
2009 to March 2012)

144.Genomic Analysis of Cotton Boll and Fibre
Development, ICGEB, New Delhi, CPI - Dr V. Siva
Reddy (January 2008 to March 2013)

145.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
(January 2009 to September 2012)

Theme 3: Biosystematics and Biodiversity

146.Biosystematics of the Genera Vigna, Cucumis and
Abelmoschus, NBPGR, New Delhi, CPI - Dr K. V.
Bhat (July 2008 to March 2012)

147.Diversity Analysis of Bacillus and other Predominant
Genera in Extreme Environments and its Utilization
in Agriculture, NBAIM, Bhanjan, CPI - Dr Sudheer
Kumar (January 2009 to December 2012)

148.Studies on Relationship between Ecogeography of the
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Chemotypic Variation of Nine Important but Highly
Threatened Medicinal Plant Species and Prospects
of their Cultivation, NBRI Lucknow, CPI - Dr A. K.
S. Rawat (July 2008 to March 2012)

149.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 (April 2009 to June
2012)

150.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 Hukam
Singh (January 2009 to March 2012)

151.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 (January 2009 to March 2012)

152.Utilization of Weed Flora of Medicinal Value in Some
Important Cropping Systems of Andhra Pradesh, AU,
Visakhapatnam, CPI - Dr Battu Ganga Rao (January
2009 to March 2012)

Theme 4: Biotechnology

153.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
(January 2008 to March 2013)

154.Bioprospecting of Genes and Allele Mining for Abiotic
Stress Tolerance, NRCPB, New Delhi, CPI - Dr
T. Mahapatra (May 2009 to March 2013)

155.Development of Goat Knocked Down of Myostatin
Gene through RNA Interference Technology to
Enhance the Meat Production, JNKVV, Jabalpur, CPI
- Dr B. C. Sarkhel (July 2008 to September 2012)

156.Gene Silencing-A Strategy for Management of White
Spot Syndrome Virus (WSSV), CCMB, Hyderabad,
CPI - Dr Rakesh Mishra (January 2009 to March
2012)

157.Identification of Quantitative Trait Loci for Milk yield,
Fat and Protein in Buffaloes, NBAGR, Karnal, CPI-
Dr Ramesh Kumar Vijh (January 2008 to September
2012)

158.Molecular Tools for Exploration of Heterosis, Yield
and Oil Quality in Sesame, IIT, Kharagpur, CPI - Prof
S. K. Sen (January 2008 to March 2013)

159.Towards Development of a Single Cell C
4

Photosynthetic System in Rice, JNU, New Delhi, CPI
- Dr B. C. Tripathy (September 2008 to March 2012)

160.Unraveling Molecular Processes Involved in Adventive
Polyembryony Towards Genetic Engineering for
Fixation fo Heterosis, NRCPB, CPI - Dr S. R. Bhat
(June 2007 to March 2012)

Theme 5: Engineering, Sensors and Precision
Agriculture

161.Bamboo as a Green Engineering Material in Rural
Housing and Agricultural Structures for Sustainable
Economic Growth, IIT Delhi, CPI - Dr Sanat
Mohanty (August 2008 to March 2012)

162.Design and Development of Rubber Dams for
Watersheds, IRMRA Thane, CPI - Mr P. R. Chaudhury
(January 2008 to December 2012)

163.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 (November 2008
to September 2012)

164.Development of Wireless Sensor Network for Animal
Management, IIT, New Delhi, CPI - Prof Subrat Kar
(July 2008 to March 2012)

165.Precision Farming Technologies based on
Microprocessor and Decision Support for Enhancing
Input Application Efficiency in Production Agriculture,
CIAE, Bhopal, CPI - Er Prem Shanker Tiwari
(January 2009 to December 2012)

Theme 6: Integrated Pest Management

166.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
(July 2008 to December 2012)

167.Nature of Interactions Among the Entomopathogenic
Nematodes, their Bacterial Symbionts and the Insect
Hosts, IARI, New Delhi, CPI - Dr Sudershan Ganguly
(January 2009 to June 2012)

168.Novel strategies for Molecular Diagnosis of Plant
Viruses, IARI, New Delhi, CPI - Dr Bikash Mandal
(July 2008 to March 2012)

169.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
(January 2009 to September 2012)

170.Research into Development of Decision Support
Systems for Insects Pest of Rice Cotton, CRIDA,
Hyderabad, CPI - Dr Y. G. Prasad (July 2008 to
December 2012)

171.Understanding Plant-Nematode Interactions using
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RNAi, IIT, Kanpur, CPI - Dr K. Subramaniam
(January 2008 to March 2012)

Theme 7: Nano Science

172.Designing and Studying Mode of Action and Biosafety
of Nanopesticides, ISI, Calcutta, CPI - Dr Arunava
Goswami (January 2009 to March 2013)

173.Nano-technology for Enhanced Utilization of Native-
Phosphorus by Plants and Higher Moisture Retention
in Arid Soils, CAZRI, Rajasthan, CPI - Dr J. C.
Tarafdar (July 2008 to 2013)

174.Synthesis and Characterization of Nano-Cellulose and
its Application in Biodegradable Polymer Composites
to Enhance their Performance, CIRCOT, Mumbai,
CPI - Dr N. Vigneshwaran (July 2008 to March 2012)

Theme 8: NRM and Climate Change

175.Arsenic Food Chain: Cause, Effect and Mitigation,
BCKV, CPI - Dr Supradip Sarkar (July 2007 to March
2012)

176.Assessment of Quality and Resilience of Soil in Agro-
ecosystems, IISS, Bhopal, CPI - Dr Samaresh Kundu
(July 2008 to June 2012)

177.Georeferenced Soil Information System for Land Use
Planning and Monitoring Soil and Land Quality for
Agricultural, NBSS&LUP, Nagpur, CPI - Dr T.
Bhattacharyya (January 2009 to September 2012)

178.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 (January 2009 to March 2012)

179.Soil Organic Carbon Dynamics vis-a-vis Anticipatory
Changes and Crop Adaptation Strategies, CRRI,
Orissa, CPI - Dr P. Bhattacharya (July 2008 to
September 2012)

180.Understanding the Mechanism of Off-season
Flowering and Fruiting in Mango under different
Environmental Conditions, CISH, Lucknow, CPI -
Dr  Shailendra Rajan (January 2009 to March 2013)

181.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 Arvind Kumar (February 2009 to March
2012)

Theme 9: Post Harvest Technology and Value-
addition

182.Detection and Mitigation of Dairy Pathogens and
Detection of Adulterants using Chemical Biology, IIT,
Roorkee, Uttarakhand, CPI - Dr Naveen Kumar
Navani (January 2009 to December 2012)

183.Development of Biosensors and Micro-Techniques
for Analysis of Pesticide residues, Aflatoxin, Heavy
Metals and Bacterial contamination in Milk, BITS,
Goa, CPI - Dr Sunil Bhand (January 2008 to
December 2012)

184.Development of Non-destructive Systems for
Evaluation of Microbial and Physico-chemical Quality
Parameter of Mango, CIPHET Ludhiana, CPI - Dr S.
N. Jha (January 2008 to March 2012)

185.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 (January 2009 to September 2012)

186.Novel Biotechnological Processes for Production of
High Value Products from Rice Straw and Bagasse,
GNDU, Punjab, CPI - Dr B. S. Chadha (January 2009
to March 2013)

187.Standardization of Selected Ethnic Fermented Foods
and Beverages by Rationalization of Indigenous
Knowledge, IICPT, Thanjavur, CPI - Dr K.
Singaravadivel (January 2009 to December 2012)

188.Studies on Cryogenic Grinding for Retention of
Flavour and Medicinal Properties of Some Important
Spices, CIPHET, Ludhiana, CPI - Dr P. Barnwal
(January 2009 to March 2012)

189.Studies on High Pressure Processing (HPP) of High
Value Perishable Commodities, IIT, Kharagpur, CPI -
Dr P. S. Rao (January 2009 to March 2013)

Theme 10: Social Science

190.Development of a 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 (January 2009 to March 2013)

191.Risk Assessment and Insurance Products for
Agriculture, NCAP, New Delhi, CPI - Dr S. S. Raju
(July 2008 to March 2012)






