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Foreword
Indian Council of Agricultural Research (ICAR), in its endeavor to organize the 

national agricultural research system (NARS) for facilitating and accelerating the 
sustainable transformation of agriculture in the counry to support poverty alleviation and 
income generation of farmers, stepped forward and launched the National Agricultural 
Innovation Project (NAIP) in 2006 with joint World Bank and Government of India support. 
Through NAIP, the ICAR aims at accelerating collaborative development and application 
of agricultural innovations involving stakeholders from all sectors – public, private, non-

governmental – engaged in agricultural research and development, enterprising, industry, farming, and other 
end-uses. The NAIP has four major targets to cover under as many components; to build critical capacity for 
management of change in the Indian NARS, to promote ‘production to consumption systems research’ for 
enhancing the productivity, nutrition, profitability, income and employment, to improve livelihood security 
of rural people living in the selected disadvantaged regions through technology-led innovation system, and 
to build capacity and undertake basic and strategic research in frontier areas of agricultural sciences. A World 
Bank-Global Environment Facility (GEF) grant component is also supplemented to reinforce the biodiversity 
and livelihood security themes. NAIP, through its 191 sub-projects, is spread across the country where it is 
implemented by over 864 consortia partners. 

I am happy to note that the Project has shown significant progress with regard to physical and financial 
targets and technical objectives as highlighted by the performance indicators mentioned in the report. Twelve 
Institutional Support Missions (ISM), 9 National Steering Committee (NSC) meetings, 37 Research Programme 
Committee (RPC) meetings, and 18 Organization and Management Programme Committee (O&MPC) meetings 
besides a number of Consortia Advisory Committee (CAC) meetings at the level of sub-projects have indeed 
helped in maintaining the focused thrust and raising the bar in Project Management endeavors of ICAR. I 
appreciate and acknowledge the dedication and sincere indulgence of the Task Team Leader-NAIP of the World 
Bank and the Chairpersons of O&MPC, RPC and CACs. I am happy that the good output and management of 
NAIP were severally referred to in the Planning Commission and various Departments of Central Government 
during the discussions related to the formulation of the 12th Plan. 

This Annual Report for 2012-13 illustrates useful information for the agricultural research fraternity and 
others concerned. I compliment Dr. D. Rama Rao, National Director and his team for bringing out this report.

Dated: 15 May 2013        (S. AYYAPPAN)

New Delhi
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Preface
The National Agricultural Innovation Project (NAIP) is becoming increasingly visible to have contributed to 

the sustainable transformation of Indian agriculture through promotion of ‘innovation’ in agricultural research and 
development pursuit of the Indian Council of Agricultural Research (ICAR). Acceleration of innovations in collaborative 
mode by various consortia funded under the NAIP has also simultaneously synergized the research and its application 
capacity of the consortia partners hailing from different government departments, public research organizations, 
universities, institutes of technology, private sector and non-governmental organizations. 

The NAIP has also played key role in the realization of ICAR initiative to bring pluralism in the National Agricultural 
Research System (NARS). The effort to effectively integrate non-traditional partners with the NARS is duly acclaimed. 
The Annual Progress Report 2012-13 brings out the implementation progress of NAIP in the preceding year and 
highlights the achievements made under the Project.

In this endeavor, a constant encouragement, support and guidance provided by Dr S. Ayyappan, Secretary (DARE) 
and Director General, ICAR has been of immense help to all in the Project Implementation Unit (PIU) in picking up 
the momentum and fast tracking the implementation. Constant support and advice in administration of the Project 
provided by Shri Arvind R. Kaushik, Additional Secretary (DARE) and Secretary, ICAR, and in financial management 
by Shri Pradeep Kumar Pujari, Additional Secretary and Financial Adviser, DARE/ICAR is duly acknowledged. This 
is to also put on record the appreciative contribution of Dr. Bangali Baboo, Former National Director, NAIP in leading 
the implementation of the Project from the front. We sincerely owe to Dr. M.M. Pandey Deputy Director General (Ag. 
Engg.), ICAR who also acted as ND (NAIP) for a short period. Due acknowledgement to all Deputy Director-Generals 
and their Subject Matter Divisions in ICAR for showing keen interest and also making useful contribution towards 
effective implementation of the Project. The Task Team Leader of NAIP from the World Bank, Dr. Deepak Ahluwalia, 
and earlier Dr. Paul S. Sidhu (up to 31 August 2012), along with their task teams have carried out the task of NAIP 
implementation very supportively and systematically. Due appreciation and sincere thanks to the Chairpersons and 
Members of various statutory committees – NSC, PMC, OM&PC and RPC.

The contribution of the National Coordinators – Dr. P.S. Pandey (Component-1), Dr. R.K. Goyal (Component-2), 
Dr. A. P. Srivastava (Component-3), Dr. Sudhir Kochhar (Component-4) and Dr. P. Ramasundram (M&E); the Principal 
Scientists– Dr. R. P. Misra (GEF) & I/C Training, Dr. M. Kochu Babu (M&E), Dr. P.K. Katiha (M&E) and Dr. Yasmeen 
Basade (ND Cell); Director (Finance)- Shri Sanchal Bilgrami and  Under Secretary- Shri Kumar Rajesh and their 
respective teams in the PIU  in the implementation of the Project, which is acknowledged. The acknowledgment is 
also due to all the Consortia Leaders/Partners as well as Consortia Investigators in making their contributions to the 
achievement of Project. Contributions of all Research Associates and other contractual staff in the PIU, in general, in 
assisting the project implimentation of various components/units and Sh. Pramod, R.A. in providing assistance for 
compilation of this annual report are appreciated.

Dated: 15 May 2013        (D. RAMA RAO)

New Delhi
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Executive Summary

National Agricultural Innovation Project (NAIP) has 
enhanced the National Agricultural Research System's 
(NARS) competency in areas related to research 
infrastructure, processes and protocols and trained 
manpower for steering up the R&D in agricultural sector. 
The components of NAIP in addition to strengthening 
the role of ICAR in catalysing and managing change 
in Indian NARS focus on three high-priority research 
themes: market-oriented collaborative research alliances; 
livelihood research alliances; and basic and strategic 
research alliances. 

NAIP is jointly funded by World Bank and 
Government of India. The project cost is USD 250 million 
of which USD 200 million is World Bank credit and USD 
50 million is from Government of India as counterpart 
funding. Besides this, USD 7.34 million is grant for 
sustainable land and ecosystem management programme 
under Global Environmental Facility (World Bank). The 
total project outlay stood at ` 1389 crores, as on March 
31, 2013, and the cumulative expenditure stood at ` 971 
crores.

The project was sanctioned on April 18, 2006 and 
became effective from September 18, 2006.  In all, 
191 consortia leaders and 653 consortia partners are 
participating in the project, adding up the number of 
participating units to 844, spread over 364 institutions. 
Due to delay in initial take off the project closing date 
has been extended from December 31, 2012 to June 30, 
2014. Up to March 2013, 40 sub-projects were completed 
and the remaining 151 sub-projects will continue during 
2013-14.

ICAR as a catalyzing agent for management 
of change in the Indian NARS (Component-1): A 
conducive environment and knowledge tools were 
created for the knowledge flow through the ‘information, 
communication and dissemination system’. Potential 
of information and communication technology (ICT) 
towards enhancing the quality of education is harnessed 
by way of developing the e-courses for seven bachelor’s 
degree level programs in Agriculture, Horticulture, 
Veterinary Science, Home Science, Fishery Science, 
Dairy Technology, and Agricultural Engineering. 

Creation and strengthening of e-resources in 
agriculture (CeRA) has further helped the seekers 
(students, faculty, researchers) of virtual libraries. 
Number of visitors to CeRA portal is over three million so 
far. Year-wise downloads of full text articles over the past 
five years has shown an increasing trend from 127,018 in 
2008 to 2,088,211 in 2012. Agropedia, developed as the 
state-of-art knowledge dissemination model to address 
knowledge sharing needs in Indian agriculture, has two 
major products- KVK-Net (http://agropedialabs.iitk.
ac.in/extension) and vKVK (http://www.vkvk.in). These 
are extensively used to connect extension scientists 
and farmers on a web platform. During this year new 
extension content on inland fisheries, crops (rice, cotton, 
pulses, chickpea and pigeonpea) and price forecast was 
uploaded. Digital library and information management, 
e-Granth <http://egranth.ac.in/> operating in 12 research 
institutes and SAU has added 90,000 additional records 
to the union catalogue ‘AgriCat’ in 2012-13. KrishiKosh, 
digital repository of collection of old and valuable books, 
records and other documents in different NARS libraries 
has over 35 lakhs digitized pages in the repository. The 
online e-publishing platform <http://epubs.icar.org.in/
ejournal> is providing open access to eight research 
journals of ICAR and other agricultural research societies. 
On an average 600 - 800 users visit the portal per day. 
The journals are being accessed from 181 countries. The 
number of research articles submission in ICAR journals 
increased three folds. Article submission by foreign 
authors has also considerably increased. 

Mass media for sharing agro information is being 
increasingly and extensively used. Similarly, the statistical 
software (SAS) has created a statistical computing 
environment among NARS scientists. During the year the 
software has been installed on additional 472 computers 
(cumulative 2095 computers) in 151 NARS institutions 
and about 211 researchers trained for using SAS. 

The rice knowledge management portal (RKMP) 
added additional features on state-wise statistics in rice 
stats domain, rice varieties recommended in service 
domain, contingency plans in extension domain, seeds 
availability in general domain, etc. 
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The ten business planning and development units 
(BPDUs) have reported commercialization of 93 
technologies, generating revenue of ` 4.97 crores. 
Entrepreneur enrolment by these BPD Units is on the 
rise, over 25 new enrollments have been done, and over a 
dozen new incubatees have been leased space in some of 
the BPDs units to acquire skills to develop their business 
plan. ICRISAT has made mentoring arrangements. A 
technology bank was created at IARI-BPD and priority 
technologies identified for commercialization.  The BPDs 
have undertaken technology promotion by participating in 
wide-ranging workshops, symposia, industrial meetings, 
and technology exhibitions and also provided assistance in 
developing product brands, labels, promotional materials 
and facilitates test marketing of the same.

Learning and capacity building: Till March 2013 
out of 688 international training were sanctioned in 
various consortia and in frontier areas of agricultural 
sciences, 653 scientists have completed their trainings. 
1336 scientists have been trained through 79 national 
trainings. Nominations are invited form 92 vacant slots of 
international trainings.

Under the visioning, policy analysis and gender sub-
component, the relationship and convergence between 
the development policy and agricultural science and 
technology was probed with two test cases of integrated 
pest management and pulses production programme. 
The usefulness of agri-clinics and agri-business centre 
training and its impact among the agri-preneurs, gender 
issues in establishing and running agri-enterprise, and 
attitude of agri-preneurs towards online surveys were 
studied and found relevant. The effectiveness of self-help 
groups on the empowerment of rural women was studied 
in Kerala (Thiruvananthapuram and Kozhikode districts) 
and Andhra Pradesh (Guntur and Chittoor districts) and 
an effectiveness index developed based on resource 
mobilization, extension, marketing, capacity building and 
technology adoption. 

Market intelligence centres are established at 10 
locations to make commodity price forecasting for 19 
major crops. These forecasts were published in 365 
dailies, hosted in the common web link created in <www.
agmarknet.in>, and also in 57 web links. The market 
advisories were aired through 120 radio programmes and 
telecasted in 29 television programmes.11 success stories 
(small onion, maize, turmeric) were documented to reveal 
the impact of the market advisory services on the income 
gained by the farmers. 

Research on production to consumption 
systems (Component-2): Pilot plant for the extraction 
of bioactive components of Melia and Eupatorium
using green extraction technology is established, and 
biopesticides based good agricultural practices modules 
successfully demonstrated in Kangra, Kullu and Mandi 
districts of Himachal Pradesh. Awareness about the use of 
biopesticides and their value added products was created 
among farmers through training/awareness programmes. 
Entrepreneurs were trained for the production of value 
added processed clean vegetables. 

Field level demonstrations in Vadapadur area for 
inter cropping of cotton with ragi and radish resulted in 
its adoption by 100 project farmers and 48 non-project 
farmers. With 2-3 protective irrigations, farmers have 
received benefit of ` 24,700/ha. Adoption of clean cotton 
picking practices reduced trash content. 

A value chain on industrial agro-forestry in Tamil Nadu 
addresses the production to consumption constraints in 
paper and matchwood industrial raw material generation. 
Model bi-partite, tri-partite and quad-partite contract 
farming system involving farmers, research institutes, 
wood based industries and financial institution as stake 
holders were designed. New industrial wood species for 
pulp, ply wood and bioenergy was demonstrated. Overall, 
7500 ha area brought under the species involving 2378 
farmers covering 30 districts of the state incorporating 
high yielding pulpable clones of Casuarina, Eucalyptus
and Melia.

In agro-processing value chains, two rural feed 
processing units (RPFU) established at Mahabubnagar, 
Nellore are running successfully. About 50 ton of 
complete feed is being produced by utilizing locally 
available crop residues like sorghum straw, maize straw, 
ground nut haulms and black gram straw. A model sheep 
slaughter house is established for providing hygienic 
meat to consumers. A scientifically managed pig farm 
and feed mill unit with a milling capacity of 8 qt./hour 
developed. Regular disposal of slaughter house waste in 
the aerobic waste disposal pond helped in maintaining the 
environmental safeguards in the farm premises. 

More fishers ventured into the fishery due to the 
enthusiasm created towards yellowfin tuna around 
Lakshadweep. Also, the catch of yellowfin tuna 
maintained its upwards trend despite revival of skipjack 
catch. The technology of masmin flake production was 
transferred to Lakshadweep Development Corporation 
Limited. Three frozen products consisting of oceanic 

EXECUTIVE SUMMARY



xxiii

squid tentacles and two dried oceanic squid products 
were developed. The products were made available in 
200g duplex packets and trial marketing done under the 
brand name –Arabian sea master squid.

The consortium on millet foods promoted more 
than 200 processing clusters across the country with the 
technologies developed and adopted over the past two 
years by gathering additional budgetary support from 
union ministry of agriculture. Commercialized EATRITE 
branded products through retail stores in Hyderabad, and 
initiated its horizontal expansion in Mumbai, Delhi and 
Pune cities. Sorghum based products were developed and 
standardized, including sorghum fiber biscuits, trans-free 
biscuits (4 types), sorghum crispies, and other value added 
by-products like roasted flakes pedha, bran pedha and bran 
soup. Sorghum processing technologies were showcased 
to various stakeholders through international trade fair, 
New Delhi, national conference of KVK, Ludhiana, and 
industrial exhibition, Hyderabad besides 48 road shows 
in Hyderabad. A possible offshoot of NAIP millets value 
chain sensitization is that three states– Maharashtra, 
Karnataka, and Aandhra Pradesh have launched supply of 
millet foods on pilot scale in one district each in January, 
2013. Aggressive campaigning among the rural masses 
through choupal haats on sorghum value added foods and 
nutrition has covered over 12,000 farmers, rural women, 
entrepreneurs, and self-help groups. 

A novel fruit grader was designed and developed 
for grading of cylindrical fruits like ber. Custard apple 
extraction machine designed and developed, and got 
commercially manufactured in Pune, is now available in 
the market. This machine is being commercially used by 
two more industries in Udaipur and Bangalore.

Technological process for the production of barely-
milk based probiotic drink containing indigenously 
isolated and characterized probiotic strain Lactobacillus
plantarum NCDC-344 was optimized. The beverage 
possesses anti-microbial activity, excellent anti-
oxidative activity and good source of dietary fibers. 
An entrepreneurship development programme with 
women self-help group resulted in establishment of two 
processing units in Taprana and Darad village of Karnal 
district.

Research on sustainable rural livelihood security 
(Component- 3): focuses on the rural people living in 
selected disadvantaged regions (91 backward districts) 
through specific technology-led innovation systems. 
During 2012-13, a major effort has been on dissemination 
of location-specific high pay-off interventions among 
the 40,000 additional household. The consortia 

focused on demonstration of various interventions to 
the identified new beneficiaries and also continued 
support to beneficiaries already covered. Enhanced crop 
productivity due to introduction of improved variety 
and agronomic practices, success on livestock based 
interventions, natural resource management, aquaculture 
and value addition of forest produce were reported by the 
sub-projects in general. In addition, the consortia also 
collected information on adoption and diffusion of various 
interventions, and identified livelihood models for various 
agro climate zones. A key paper on “Participatory land use 
planning (PLUP) for community resource management 
and livelihood security” was brought out giving its scope 
as well as constraints. Marketing linakges, synergy and 
post project sustainability continued to be strengthened 
for better and sustained livelihood. A sustainability fund 
of ` 616 lakh has been generated until 31 March 2013. 
Three patent applications on: Low cost technology for 
prevention and treatment of sub-clinical mastitis in 
boavines; mineral based-technology for estrus induction 
and synchronization in bovines and efficient strains of soil 
rhizospheric microbes and low cost multiplication media 
for plant bio-enhancers have been filed and an interface 
meeting with the industry was organized by IVRI, 
Izatnagar on 7 November 2012 for commercialization of 
these technologies. 

A national seminar on “Livelihood options for small 
and marginal farmers in fragile ecosystem” was organized 
in the north east and another national conference on 
natural resource management in backward districts was 
organized at Nagpur with a view to identify location 
specific interventions, scope and constraints in livelihood 
enhancement. A poultry hatchery unit at Jhabua, Madhya 
Pradesh and a small scale food processing unit at 
Benchincholi village of Humnabad cluster, Bidar district, 
Karnataka were inagurated. 

GEF sub-projects have made contributions in terms 
of land shaping for the low lying coastal areas in farm 
pond, furrow and ridge, and brackish water aquaculture 
pond for paddy and fish culture; biodiversity survey 
and inventorization for plant, animal and fish landraces 
undertaken in the project area; establishment of 12 
new communities’ seed banks with a capacity to store 
about 15-20 quintal seeds of local crop landraces for 
distribution among farmers and bringing local landraces 
in community level seed networks; launching of m-Krishi 
fisheries advisory service by Tata Consultancy Services 
(TCS), innovation lab in collaboration with CMFRI 
to disseminate potential fisheries zone (PFZ) and wind 
advisories to fishers. An environment friendly innovative 
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agricultural technology, ‘Pra Chi rice planting technique’ 
named after Mr. Pratap Chiplunkar, progressive farmer 
from Kolhapur was demonstrated to the farmers and 
fishers and documentary of the same is released. Benefits 
of this technique are reduction in production expenditure 
by about 40%, reduction in drudgery by 50%, diesel 
saving, reduction in wastage of farm manures and 
fertilizers, etc.

Basic and strategic research in frontier areas of 
agricultural sciences (Component-4): A significant 
headway has been made in the generation of new 
published information (150 research papers) in high 
(>6) rated journals, inventions (15 Indian 1 PCT and 
1 Australian patent applications) and know-how (28 
technologies short-listed for the investors’ meet), and 
augmentation of molecular resources (>2.5 lakh) by 
different consortia undertaking the basic and strategic 
research. Conspicuous discoveries in molecular domain 
for abiotic stress tolerance in plants involve ‘binding’ and 
‘oxidation-reduction’-related linkage (mapping) of genes 
induced under stress conditions in water-logging tolerant 
genotype, and to ‘chloroplast’, ‘plastid’ and ‘transferase’ 
gene-sets in susceptible genotype in maize; and 
stunted expression in rice homozygous transgenic lines 
expressing abiotic stress responsive OsFBK1 gene tagged 
with myc gene, which could be reversed by the silencing 
of OsFBK1 gene using RNAi approach. In animal and 
fish species more than ten full length candidate gens have 
been cloned. Ten differentially expressed proteins that 
may impart tolerance to salinity stress have been identified 
from the microbe Bacillus pumilus SB49 cultured at 20% 
saline medium. Recessive to semi-dominant inheritance 
factor was found responsible for endosulfan tolerance 
in Trichogramma chilonis strains whereas tolerance for 
cyhalothrin was determined by dominant factor. 

Allelic variants of the dominant blast resistance rice 
gene Pi54 have been searched for allele mining from 92 
Indian land races and cultivars using diagnostic blast 
fungal isolate Mo-nwi-37’1. Allele specific markers 
for use in marker-assisted blast resistance breeding 
programme have been developed. 120 Homozygous 
advanced backcross derived lines carrying the genes 
Pi54, Pi1, Pita, Pi9,  Pi5, Pib, Piz5 and simultaneously 
having basmati grain phenotype have been field evaluated 
in replicated trials. 

Cocktail polyclonal antibodies (PAb) against two 
most important potato viruses Potato virus Y and Potato 
virus X have been generated, which were found to 
efficiently detect mixed infection of PVY and PVX in 
infected potato sample. The cocktail PAb showed better 

reaction compared to manual-mix of individual PVY and 
PVX PAbs when validated with 70 potato plant samples.

A controller based five-row seed-cum-fertilizer 
drill has been developed. Required quantity of seed and 
fertilizer can be dropped by matching with speed of the 
tractor, which is sensed by a proximity sensor mounted 
on the front wheel of the tractor. Field validation of drill 
along with software developed has been successfully 
done on farm in soybean crop.

Micronutrient efficient and inefficient cultivars of 
rice, wheat, maize, pigeon pea and bengal gram were 
identified using micronutrient yield efficiency and 
uptake efficiency. The efficient cultivars can be grown in 
micronutrient deficient soils without affecting the yield 
level. Micronutrient localization studies have shown 
deposition of Fe and Zn in epidermis of chickpea, and 
apical cortical regions of pigeonpea stems. In wheat, 
Zn concentration was more in aleurone layer and seed 
embryo. Mn application influenced the vessel size of 
vascular bundle and enhances its translocation to the 
grain.

An integrated ICT model involving toll free 
interactive voice response system (IVRS), smart phone 
application and web based agri-advisory system has 
been developed to address farmers’ information need on 
important aspects in location specific manner. The model 
is under field validation in Andhra Pradesh through krishi
vigyan kendras.

‘Mahima’, a female calf weighing 32 kg was born 
on January 25, 2013 to ‘Garima-II’ a cloned buffalo, 
which had been produced by hand-guided cloning 
using embryonic stem cells (ESCs) as donor cells. 
This is the first calf in the world to be born to a cloned 
buffalo thus produced. The Garima-II had attained early 
sexual maturity at 19 months of age (compared to her 
contemporaries – around 28 months) and was inseminated 
with frozen-thawed semen of a progeny tested bull on 27, 
March 2012, which resulted in conception and delivery to 
female calf ‘Mahima’ through normal parturition.

In-silico modeling of the leucine rich repeat 
domain (LRR) of the TLR of farm animals and their 
docking with the different ligands indicate potential of 
structural variations contributing to the differences in the 
downstream cytokine levels across species and different 
breeds. A simple PCR based DNA test has been developed 
for the differentiation of cattle and buffalo meat and milk. 

The two herbal acaricides products developed 
for control of tick infestations in animals were found 
effective 50-75% against resistant tick lines; and 60-80% 
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against lice, dog tick (R. sanguineous) and Hyalomma
anatolicum. The developed technologies were safe with 
no adverse reaction on animals (OECD guideline-410 
followed) and stable more than a year stored at room 
temperature.

Monitoring and evalution: Emphasis on analytic 
assessment of the concluded sub-projects and impact 
assessment of select on-going subprojects is enhanced. As 
on March 2013, 70.43 percent consortia gave satisfactory 
performance; 18.28 percent consortia were highly 
satisfactory and another 11.05 percent were moderately 
satisfactory.

Awards: During 2012-13, the prestigious Rafi Ahmed 
Kidwai Award of ICAR for outstanding contribution in 
Crop and Horticultural Sciences was conferred upon 
Dr. T. R Sharma, CPI (Component-4), and his colleague 
CCPI Dr. R. Rathour received Lal Bahadur Shastri 
Outstanding Young Scientist Award for their molecular 
genetics and breeding work on rice blast, whereas their 
colleague Dr. A.K. Singh received Borlaug Award’ of 
Coromandel International Ltd., for the year 2012. Dr 
Anuradha Agrawal, Co-PI (GEF) received ‘Punjabrao 
Deshmukh Outstanding Woman Scientist Award 2011’ 
during 84th ICAR Foundation Day Ceremony at New 
Delhi on July 16, 2012. The entire team of mKRISHI® 
service, TATA Consultancy Services (TCS) Innovation 
Lab, Thane received APAC Award, Singapore on July 

20, 2012. The ‘Garima-II – Mahima’ team of NDRI, 
M.S. Chauhan, S.K. Singla, R.S. Manik and P. Palta 
received letter of appreciation from Hon’ble Minister 
of Agriculture for production of Mahima from cloned 
buffalo, Garima II. M.S. Chauhan also received Prof. 
G.P. Talwar award, ISSRF 2012, ICMR, New Delhi. The 
component 3 consortia personnel and beneficiary farmer, 
Ms. Monica Hansda of Raghunathpur was awarded by 
Chief Minister, Jharkhand; ShriJenabhai Sukabhai Taral 
of village Sanali has been awarded by Chief Minister, 
Gujarat, and Sri Hrushikesh Naik, Ghantamal, Narla, 
Kalahandi received the State level ‘Best Farmer Award’ 
from Chief Minister, Odisha. Overall, 60 recognitions 
and rewards have been reported by 37 consortia, and PIU-
NAIP has also appreciated the work of 26 consortia with 
certificates of appreciation given in various Regional 
Committee Meetings of ICAR. 

Procurement and works: Major asset added during 
the period includes completion of works and installation of 
handware with the National Agricultural Bioinformatics 
Grid at IASRI (ICAR), New Delhi.

The overall budget of the project for the year 2012-13 
was ` 150 crore, (` 136.88 crore for NAIP and ` 13.12 
crore for GEF). A cumulative utilization of 71 percent 
of budget has been achieved wherein commulative 
expenditure for NAIP on the whole till March 2013 stood 
at ` 971.26 crore.
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Introduction

Agriculture continues to be the broadest economic 

sector in India. It significantly influences the overall 

socio-economics of about half the population of the 

country. Growth in agriculture sector faces challenges 

of market-driven competitiveness. This calls for wide-

ranging reforms to enable the sector in meeting the 

growing demands and challenges posed by various human 

intervention, policy, regulatory and environmental factors. 

Addressing the challenges of sustainable food security 

and generating additional income and employment in 

the farm sector, requires important role for research and 

development (R&D). Therefore, the efficiency of R&D 

system must be enhanced with enabling environment, 

which may be created for science and science-based 

applications to excel over all. The innovative ways of 

conducting research should be explored and developed so 

as to create novel and efficient science-based applications 

and products. In this context, the structures, processes 

and enhanced human resource capabilities to undertake 

agricultural research in the conventional and new, 

innovative areas such as capacity building, pursuing 

production to consumption system R&D, sustainable 

rural livelihood security particularly in the disadvantaged 

regions, harnessing basic and strategic research and 

resource management in frontier and cross-cutting areas 

have been aptly addressed under the NAIP. 

Philosophy: The Project clearly focuses that– 

productivity, profitability, income, employment, 

nutrition and livelihood security must be harnessed 

by generating and standardizing novel and/or 

incremental interventions;

covering the ‘production to consumption systems/

sub-systems’, ‘farm to rural non-farm enterprises’, 

‘core production activities to rural livelihood services 

and supplies’, ‘rural-urban continuum in system-wide 

systems approach’;

the responsibility of government or the public sector 

agencies. Rather, organizations and entities from 

non-governmental and private sectors including 

the un-conventional agencies should have active 

involvement as partners in R&D;

rather than being a supply driven approach as it 

generally prevails in case of research outputs;

authenticated codes, norms, rules and procedures.

Objective:The broad objective of NAIP is to contribute 

to the sustainable transformation of agriculture sector in 

the country; from being broadly production orientation to 

the one in which market orientation is considered equally 

important for generation of farm income and alleviation 

of poverty. The specific objective is to accelerate the 

collaborative development and application of innovations 

among the public research organizations, farmers, private 

sectors and other stakeholders.

Key project data: NAIP is funded jointly by the 

India (Plan Funds). The Project was approved on April 

period. Thus, the revised date of closing of the Project 

credit amount. The corresponding Govt of India share 

th

below.
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Summary of NAIP budget, release, expenditure and utilization (crore `)

Component Total sanctioned  
budget Budget 2012-13

Expenditure
2012-13 (up to 
March 2013)*

Cumulative
release till March 

2013

Cumulative
expenditure till 

March  2013

NAIP  1352.80 136.96 115.74 1058.14 945.32

GEF 36.00 12.86 11.37 30.56 25.94

Total  1388.80 149.82 127.11 1088.70 971.26

*    SoEs yet to be received from some sub-projects

Implementation arrangement: NAIP is being 

implemented in a decentralized manner. A frequent 

partners, clients and stakeholders including those 

from the private sector has been ensured ever since the 

project was in the conception stage, and all through its 

implementation phase. To ensure smooth and effective 

Project implementation, various committees/bodies at 

different levels have been formed:

At NAIP level:

At sub-project level:

of implementation of the entire project and maintains 

of NAIP.

Progress: The World Bank Task Team of NAIP 
th

has observed that development objectives of NAIP are 

being met satisfactorily, and that the implementation 

progress is also moderately satisfactory over all. There 

were no problem flags raised by the Task Team, which 

also recorded that ‘overall good progress is being made 

in implementing the technical program under the Project'. 

year is given in the subsequent chapters and annexures.

INTRODUCTION
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Research Achievements/
Innovations
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ICAR as a catalyzing agent for 
management of change in the Indian NARS

To provide enabling environment in national 

change is of paramount importance. In order to catalyze 

improvement in the system efficiency, effectiveness 

and system-wide productivity, NAIP has supported 

have shown immediate results in terms of creating 

conducive environment for the flow of knowledge, 

collaboration, experimentation and implementation 

major areas– information, communication and 

development (BPD); learning and capacity building 

are presented. 

1.1: Information, communication and dissemi-

nation system (ICDS)

e-Courses for  degree level programs: Potential 

towards enhancing the quality of education is harnessed 

by way of developing the modules for computer 

based e-courses. These modules increase the learner’s 

motivation and engagement for acquisition of knowledge 

in respective subjects, and help teachers in refining their 

for bachelor’s degree level programs developed in – 

horticulture, veterinary science, home science, fishery 

science, dairy technology and agricultural engineering. 

The online multimedia modules for these courses are set 

both, students and teachers.

Home science. e-course content developed for five 

the three centers are equipped with modern e-learning 

equipment including web servers, and resource rooms. 

Horticulture. e-learning laboratories established with 

reviewed. The e-learning material is hosted on the website 

www.ebschortchm.edu.in; and access in the form of 

guests is given to the students/teachers/scientists. Offline 

Fisheries.
were improved based on comments from reviewers and 

students.

1

 Veterinary and animal husbandry. e-course 

- developed, updated, and fine-tuned; the e-content is 

e-course contents released. A workshop was organised on 

discuss the lessons learnt; future course and sustainability 

of e-courses developed. 

Processing of Fish for Freezing Chinese Hatcheries for Indian 
Major Carp
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Dairy technology.
Technology) degree program - completed on the portable 

uploaded on websites (www.ndri.res.in,www.elearningdt.

awareness and discussing the need and modalities of 

implementation of the e-courses at dairy colleges offering 

B. Tech. (DT) program.

teachers trained by national and international experts. 

rather than sending a few teachers abroad for training. 

to capture and create video lectures with PowerPoint 

using classroom as studio, thus passing on the experience 

facilities. 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

Agricultural engineering. The content of e-courses 

with required text, pictures, diagrams, flowcharts, etc. 

templates.

Agriculture.
(Agriculture) degree programwere created, reviewed, 

edited, updated and uploaded; e-content also loaded in 

in local server http://mms.tnau.ac.in, agcbe.tnau.ac.in, 

agritech.tnau.ac.in.

e-Resources in agriculture (CeRA). Access to 

e-journals provided through their central subscription 

resources sharing (document delivery request system) of 

library subscribed journals. The users are given choice to 

pre-select journals of their choice and create their own alert 

profiles. e-mail alerts are sent to individual registered users 

as and when the latest issues their pre-selected journals 

Workshops/Trainings, a study was conducted both online 

and offline through a questionnaire for the end users 

of scientific research publications and increased their 

accessibility considerably.  Year-wise downloads of full 

five years has also shown an increasing trend. 
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Agropedia Phase II. Agropedia is developed as a 

state-of-art knowledge dissemination model to address 

knowledge sharing needs in Indian agriculture. Two 

www.vkvk.in), which are used to connect extension 

of practices (POP) via telephony by deploying a 

the instructions over phone one can reach the intended 

obtained by just dialing the code for a relevant file, for 

telephony services also scaled up for handling more 

on Inland fisheries developed and uploaded, and that of 

crops (rice, cotton, chickpea and pigeonpea), and price 

states was uploaded on agropedia. Agro advisory services 

Blogs were added to this network. 

e-Granth. Digital library and information 

http://egranth.ac.in, and it provides digital access to 

till date. Three workshops/trainings conducted. Batch  

of data is continuing. A   group   catalog   named 

http://www.agricat.worldcat.org has been created as 

partner libraries. This serves as versatile virtual library 

interface. Detailed inventory of material to be included 

in repositories prepared at four centers and harmonized 

including reports, bulletins, newsletters, old Journals, old 

books, etc. prepared. 

KrishiKosh is a digitalized repository of knowledge 

in agriculture, having collection of old and valuable 

books, records and other documents in different libraries 

procured and installed. Digitization process included 

IARI, New Delhi.

e-Publishing and knowledge system. A standard-

based, user-friendly e-publishing portal has been 

offered to other agricultural research societies publishing 

their research journals. The Indian Journal of Agricultural 

Fisheries avail the e-publishing system implemented 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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made online. Work is also in progress to host digitalized 

digital archive.

 The online e-publishing platform http://epubs.icar.

org.in/ejournal recorded highest visits in a single day 

Bangladesh being the top ten user countries.

The increase in number of research article submission 

article submission has also considerably increased. 

Number of registered readers on online platform has 

gateway for accepting subscription for journals is in 

publishing scenario in Indian agriculture; automation 

has helped in reducing the time lag in research paper 

publication, and record keeping has become efficient and 

reliable.

professional agricultural research societies in e-publishing 

Mass media for sharing agro information. To 

enhance the agricultural communication and awareness 

in the country at grass root level use of effective 

communication and information tools is considered 

necessary. The sub-project focuses on documentation and 

dissemination of agricultural success stories in print, audio 

and video formats for motivation of farming community 

in particular and general public at large. Different modes 

of communication are used in an integrated manner for 

accelerated and sustainable transformation of Indian 

video films/ capsules and audio capsules are produced. 

participated in meets/interaction/visits. 

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 

minutes and produced 

in english as well as 

regional languages for 

motivating farmers at 

regional level. 

After giving a news 

item in a local daily 

on organic manure 

developed from fish 

waste under an NAIP 

scale production units.

Strengthening statistical computing for NARS. 

versatile, innovative and state-of-the-art high-end 

sophisticated and computationally involved statistical 

analysis of data; accuracy and precision of analysis to 

draw meaningful and valid inferences from research 

results, and a healthy statistical computing environment 

programmes of one week duration each. Four of these 

training programmes were organized at doorsteps of 

users and 3 of these were on specific topics on design 

of experiments, sample surveys and multivariate analysis.

stat.iasri.res.in/sscnarsportal) has been strengthened by 

various designs of experiment, and for different analyses– 

univariate distribution fitting, test of significance based 

on t-test and chi-square test, discriminant analysis, 

correlation and regression analysis. The data can be 

analysed by uploading *.xls, *.xlsx, *.csv and *.txt files in 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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analysis, macros for analysis of data generated from strip 

plot designs has been developed and made available 

also been uploaded on the website www.iasri.res.in/

lectures; data analysis in social sciences research using 

per institution. Nine workshop-cum-installations training 

bit windows and to have a face to face interaction with 

nodal officers and to resolve the implementation issues. 

New Delhi.

Usage and impact in NARS. The capacity building 

efforts have paved the way for publishing research 

papers in the high impact factor journals. Researchers 

through the sensitizations programmes conducted by 

NBPGR, New Delhi and on statistical computing using 

Rice knowledge management portal (RKMP). The 

portal was customized and e-launched to provide access 

to stakeholders an information highway for sharing of 

a comprehensive and precise agricultural knowledge on 

and incorporation of various need based additional 

features to the portal.

State-wise statistics in rice stats domain.
Information on area, production and productivity details 

i.e. 
the states across India were provided, and used to analyze 

the area, production and productivity trends in all the 

states of India. Instant content upload service was added 

on the homepage to provide an easy opportunity for the 

users to upload the content in a single click. Any content 

related to rice uploaded through this window is validated 

under the supervision of experts before publishing it on 

the portal.

Rice varieties recommended in service domain. 
This provision is made through interactive map of India 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

their course work. Number of data sets analyzed across 

i.e. from 

Web portal is regularly maintained and updated. 

minutes. Reference manual is cited in Journal of Doctoral 
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with state boundaries on rice varieties recommended 

for different states to help the farmers and other users 

in getting the desired information by simply bringing 

the mouse over target state, and selecting the state to 

get the rice varieties recommended season-wise for that 

particular state. 

Contingency plans in extension domain. This added 

feature helps in providing the contingency plans to the 

farmers in case of natural calamities, delay in monsoons, 

drought etc.; aims at reducing losses to the farmers by 

suggesting the alternative plans in times of crisis, and was 

custom-developed to give right advice to the farmers at 

right time so that the farmers could avoid the losses.

Seeds availability in general domain. This feature 

was added and content was uploaded to help the users 

in getting appropriate information on seed availability of 

different varieties in different organizations/their nearest 

country. 

RKMP popularization activities. To popularis 

of the country– Darisaland Patna, Bihar; Gandhinagar, 

Offline versions of RKMP features. Off-line 

versions have been developed for creating awareness 

and analytical uses by the stakeholders. The features 

its users growing day by day. Total number of registered 

increase over the previous year. 

Agroweb – digital dissemination system for Indian 
agricultural research. A major objective is to develop 

of web content management, content publishing using 

intensive role based process and workflow and federated 

integration, knowledge management and integration of 

online application systems. The portal provides a single 

point of access to all modules– users registration, at a 

stories, award system, results framework documents 

(RFD), tenders information, online admission system, 

news and events, speeches, circulars, resources for 

employees and public, weather based agro-advisories, 

district-wise contingency plans, etc. The portal has been 

developed using Liferay for presentation and content 

Java for online applications. This portal centrally enables 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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Development of online modules for ICAR tenders, 
PG admission, and award system. The modules 

with critical input from the users. Demonstration of all 

the modules was carried out for user acceptance testing 

website after the web portal is made to go live would ease 

the respective administrative works. Already, the Ph.D. 

admission module has been made operative for admission 

schedule at different locations in Jhajjar distributary 

was generated using reverse estimation procedure based 

on irrigation requirement of wheat and rice crops and 

conveyance losses to supply water at farmers’ fields 

of canal schedule can moderate the water logging and 

soil salinity problems besides obtaining sustained crop 

format was migrated to an open source platform, which 

stakeholders. The database was also converted to an open 

which was tested with overlay on Google earth. The 

improved and debugged from user inputs for generating 

water demand, canal supply, ground water and irrigation 

scheduling were debugged and validated. A water driven 

and validated from the experimental data and used for 

prediction of wheat yield under different irrigation and 

salinity regimes, and varieties. The results revealed a good 

match between the model output and observed yield with 

R

hands-on skills on innovative water management 

ICT based tools/technology for interactive 
multimedia agriculture advisory system. Technology 

innovations in this concluded sub-project included 

a multi-media agri-advisory system having a simple 

mobile query using speech in regional language at the 

farmers end whereas at the advisory end, expert also has 

simultaneous access to the 

farmer-specific data which 

enables him/her to provide 

customized, knowledge-

based advisory in regional 

language. A pest and 

disease image upload 

application for farmers 

allows them to upload 

images through mobile phone. Technical agro advisory 

contents were developed to provide mobile based agro 

agriculture advisory dashboard is available for each 

farmer. Farmers were sensitized on mobile based agro 

advisory services through awareness and technical 

National agricultural bioinformatics grid 
(NABG) in ICAR. The Grid (NABG) includes systematic 

and integrated approach, covering bioinformatics 

databases, data warehouse, software and tools, algorithms, 

genome browsers and high end computational facilities. 

During this year databases on genomic sequences 

responsible for salinity-stress in different crops– rice, 

sorghum, maize, wheat and grapes have been prepared. 

Also, computational identification of putative miRNAs 

and their characterization in Heliothis virescens and 

in-silico identification of genes responsible for late blight 

disease in potato has been done. DNA based signature of 

domestic animal breeds by computational approachand 

synonymous codon usage pattern among genes of 

moderately halophilic bacteria, Chromohalobacter 
salexigens Salinibacter
ruber and non-halophilic bacteria, Rhizobium etli, and 

micro-satellite genome databases of pigeonpea and 

of information generated in various related research 

Decision support system for enhancing productivity 
in irrigated saline environment using remote sensing, 
modeling and GIS. Irri-agro informatics geo-database of 

the western yamuna canal command area identified the 

crop production constraints in saline environment in terms 

of inadequacy of canal water, groundwater quality, saline/

sodic soils, rainfall and soil texture. These constraints 

have helped to predict the yield loss at farm level and to 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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farmers may call the system to get advice.

Re-usable learning objects in agro-horticulture 

and project timeline has been submitted by the agency. 

The development of question bank creation, question 

paper generation, examination website, exam publishing 

software modules are at final stages. A newly developed/

customized software (admit card module, bar code/

registration system, test publishing software, question 

bank digitization software, examination website) has been 

under the sub-project.

(RLOs).

RLO’s have been uploaded in the website (www.agrilore.

and designing for wider use and reuse. The editing, 

uploading. Designed and implemented the agricultural 

consortium partners during post-NAIP period. Nineteen 

training-cum-workshops on RLO Technology were 

organized for subject experts with regards to development 

were noted in last one year. 

Online system for NET/ARS-prelim examination 
in ASRB, ICAR. For the creation of in-house online 

contract with a joint venture. A project plan presentation 

1.2. Business planning and development (BPD).

The ten BPD units set up, developed and implemented 

technologies. The handholding and mentoring objective 

has been achieved through infrastructure, process and 

outcome framework of BPD’s.

BPDU-AAU has added ten new technologies in 

BPD basket. These include seed pelletizing machine; 

aonla shredding cum stone extracting machine; low 

cost evaporative cooling 

chamber for storage of 

perishable commodities; 

tomato/ lime seed 

extractor; roughage block 

making machine; aonla 

dehydrator; vegetative 

waste biogas plant, weight 

based fruit grader; on farm post harvest activity hut and 

Khoa with Kadai taste.

BPDU-BAU took the initiative along with National 

technical support for farmers in organic farming and 

providing training on supply chain management and 

farmers aspirants of developing organic supply chain 

kharsawa (all in Jharkhand) and Gaya (Bihar). The 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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BPDU-JNKVV has licensed early duration rice 

in Andhra Pradesh. Licensing to two more companies is in 

process. One consultancy agreement has been made with 

of hybrid rice and another one day workshop on 

identification of entrepreneurs in agri sector, in seed, Bio-

fertilizers and medicinal 

and aromatic plants, were 

organized. Four workshops, 

two each at Rewa and 

Jabalpur were organized for 

the identification of potential 

agri service providers. 

Participants were made aware of the opportunities in 

sector and incubation services available with BPD 

BPDU-CCSHAU has signed technology transfer 

technologies through licensing during the period. This 

BPD unit is giving stimulus for the commercialization 

of the liquid bio-fertilizer production technology. After 

establishment of the unit, this technology has been 

brought in the focus of stakeholders. It has organized 

several programs to sensitize scientists and attract 

industries and entrepreneurs in order to meet out its 

objectives of technology licensing, capacity building 

and intellectual property management. The unit also 

focuses on development of entrepreneurship and agri-

business enterprise through training & incubation 

facilities. The bio-fertilizers/bioinoculants developed 

are: rhizobium biofertilizer (Rhizoteeka): For nitrogen 

fixation in different pulses and other legumes like moong, 

urd, pigeonpea, soybean, pea, chickpea, berseem and 

groundnut etc.; azotobacter biofertilizer (Azoteeka): 

For nitrogen fixation in different crop plants including 

(Phosphoteeka): For solubilisation of insoluble/ fixed P 

in the soil for all crop plants; bio-control bio-inoculants: 

Gluconoacetobacter for cotton.

BPDU-TNAU has facilitated the design, fabrication 

and commissioning of banana fibre threading machinery 

through an Incubatee. The machinery is well received by 

threads. The BPD has enrolled eleven entrepreneurs as its 

members and provides various incubation services. Three 

companies have availed 

space in the BPD unit and 

established their offices 

for conducting research 

and to carryout business 

development activities. 

BPDU-IARI
to private industry partners. These include nano-  

machine, post harvest technologies like nutricookies, 

Pusa fruit drinks, Pusa pearl puff, and hybrids in 

cauliflower and cucumber. Technology bank for IARI 

has been created and identified priority technologies for 

technologies have been identified as priority technologies 

contemplated. The BPD has done technology promotion 

through participation in wide-ranging workshops, 

symposia, industrial meetings, and exhibition of 

technologies.

BPDU-IVRI
technology of vero cell based goat pox vaccine with 

two licensees, vero cell based sheep pox vaccine with 

one licensee, for attenuated homologous peste des petits
ruminants (PPR) vaccine with one licensee, for classical 

swine fever virus cell culture vaccine with one licensee, 

and for Brucella abortus
one licensee. 

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

BPDU-CIFT has enrolled fifteen entrepreneurs 
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The incubatees under the unit are given access/leads 

to– human resources (personnel, technical capability, 

knowledge of the sector); social resources (access to 

national and international networks); financial resources 

(public and private funding agencies); physical resources 

(office space, laboratory, pilot plant, library); technology 

resources (access to technological know-how, patents, 

licenses, onsite technical guidance from R&D personnel), 

and organizational resources (consultants/mentors).The 

BPD has developed the business ideas of entrepreneurs. 

The feasibility analysis of such business ideas is conducted 

in the initial phase and R&D inputs for modification/ 

refinement of technologies involved are made available 

facilities along with support of manpower, and assists the 

entrepreneurs in production and testing of new product 

formulations. For the tenants, the pilot plant is an ideal 

testing arena to determine the commercial viability of 

Prawnoes – extruded fish product with prawn flavor; Fish 

Queb – value added fish product. 

Branding and test marketing of products developed 

by the incubatees: The state-of-the-art generic semi-

incubatees for the trial production of various fish based 

products. The stages span from raw material processing 

in developing product brands, labels and promotional 

materials and facilitates test marketing of the same.

– jute based handmade paper; Tru Blu International – 

Limited – capacity development in jute and agriculture. 

The unit also participated in the agri business camp at 

Bhubaneswar to promote the technologies developed by 

BPDU-CIRCOT has provided business incubation 

services to one incubatee at ginning training centre 

including the office space and saw ginning trials for Assam 

comilla cotton and its optimisation. Assam comilla cotton 

is short staple cotton, which can be ginned only by saw 

gin, and processed for making absorbent cotton for use 

in medical textile. Technical and scientific support has 

period. The BPD has licensed new double roller ginning 

machine with self grooving rubber roller to a company 

for commercial production. Leather washers used for 

rollers in conventional ginning machine are replaced by 

rubber washers in the new innovation. This rubber roller 

system can increase the productivity of the gin machine 

developed under public-private partnership and joint 

patent application has also been filed.

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

commercialised by BPD units of NAIP, generating revenue 

of `
of `

BPDU-NIRJAFT
Park, which is India’s first seven units jute park coming 

east Bihar for production of jute yarn and marketing of the 

products and finished goods across the country. The BPD 
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practices on ‘Farmer Producer Organizations’ has been 

funding opportunities for start-ups in social enterprises 

was circulated across NIABI.

the scale of need is enormous, but the appreciation of the 

problem is low, link between needs and supply is weak, and 

alternative ways of capacity building are not adequately 

recognized. To address this problem the capacity building 

endeavors under the sub-project included at the top 

development programmes/training programmes/

in frontier areas of science inwell-recognized global 

institutions. The consortium also developed methodology 

for assessing training impact in terms of training transfer 

for training programmes organized under NAIP, including 

international training.

sanctioned in various consortia and in frontier areas of 

international trainings.

Two brain storming sessions of scientists trained, selected 

course directors, directors of research institutes, and 

experts have been organized for discussing and adopting 

methodology for evaluating the impact of NAIP training 

programmess.

1.4. Policy, gender analysis and visioning. 

Gender role in conventional mixed-cropping, hill 

agriculture has been paramount. The hill agriculture 

is, however, moving towards cash crops like fruits and 

vegetables due to relative low profitability of cereals, and 

the cash needs. Besides, climate change is visible in terms 

of erratic rainfall/snowfall, decreasing water availability, 

declining yields and disappearing production niche 

advantages. Prospective production in different zones and 

altitudes of major crops has been visualized.

Indian R&D strategies in relation to the developing 

countries were assessed. The growing importance of 

the chasm between the technological capabilities. In the 

developing economies agricultural R&D is largely a 

expenditure was through government spending compared 

private investment in agricultural R&D is overwhelming 

in developed countries. Technology gap between the 

entrepreneurs for BPD units were made. The event 

managers of NAIP BPD units, entrepreneurs of BPD 

staff. Agri business funding camps were organized at 

other incubation networks.

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

1.3. Learning and capacity building (L&CB) 

For realization of developmental goals while 

enhancing abilities that will allow achieving measurable 

and sustainable results, the issue of capacity is critical, 



16
NAIP ANNUAL REPORT 2012–13 

developed and the developing countries is increasing, 

and  current R&D dichotomies in agriculture need to be 

patched up.

The various dimensions and causes of agrarian distress 

and triggers abetting the calamity were identified. The 

cumulative effect of various constraints and uncertainties 

push the peasants to distress conditions in the absence of 

adequate support mechanism. Increase in input costs was 

much higher than rise in crop output, which resulted in a 

fall in farm business income. It is necessary to develop 

and implement adequate safeguard mechanism to ensure 

remunerative prices to crop produce, timely availability 

of inputs, check against rising input costs, and effective 

institutional credit delivery system.

The relationship and convergence between the 

development policy and agricultural science and 

production are, in four major ways, a consequence of 

the green revolution, policy and production support 

(increasing chemical use in crop production and declining 

effectiveness of chemicals to control the increasing 

incidence of pests), whereas pulse production is a problem 

(stagnant production and yield, reducing availability in 

the national food basket and for the poor in particular, 

shaped the choice of policy instruments – programme 

community, there is increasing realization that there must 

be a shift from crop-centric and pest-specific package 

of practices approach to a farmer-centric, decentralized 

agro-ecological approach.

The usefulness of agri-clinics & agri-business centre 

training and its impact among the agripreneurs, gender 

issues in establishing and running agri-enterprise, and 

attitude of agripreneurs towards online surveys were 

studied and found relevant.

The effectiveness of self-help groups in agriculture 

in terms of resources, technology, extension, marketing 

and capacity building, factors affecting the effectiveness 

and the impact on the empowerment of rural women was 

districts). An effectiveness index was developed based 

on resource mobilization, extension, marketing, capacity 

building and technology adoption. An impact assessment 

index has been developed.

approaches viz., primary data collection from scientists 

of the personnel management information system network 

Establishing and networking of agricultural 
market intelligence centres in India. 

including rice, wheat, maize, sorghum, ragi, bajra, chana, 

urad, mung, tur, cotton, red chillies, turmeric,  coriander, 

ginger, cumin, groundnut, sesame, sunflower, castor, 

mustard, soybean, small onion, potato, tomato, peas, 

brinjal, cardamom, pepper, coconut and arecanut were 

made and disseminated for the benefit of farmers through 

various media.

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

in the common weblink created in www.agmarknet.in, 

in the university websites (tnagmark.tn.nic.in, amickau.

presidents of water users association, commodity groups, 

officials of agriculture marketing department directly. 
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one lakh subscribers). 

Impact studies (turmeric, maize, gingelly, sunflower, 

soybean, cotton, copra, bengalgram, basmati rice, plain 

potato) were conducted to assess the validity of the market 

advisories released by the market intelligence centres. 

To improve the capacity of farmers in use of market 

stories (small onion, maize, turmeric,) documented to 

reveal the impact of the market advisory services.

where rural livelihood sub-projects of the NAIP are 

operating.

Enabling small holders to improve their livelihoods 
and benefit from carbon finance. The sub-project has 

helping the average farmer to get benefit from reduced 

carbon emissions and increased carbon sequestration 

(grid based approach which allows meeting the minimum 

tradable volume requirements of the carbon market. To 

facilitate this, the sub-project is implemented in sites 

smart agricultural practices" was developed through 

international workshop, vetted by the experts from the 

carbon footprint measurement in the international training 

i.e., society sustainability assessment indicators’, as part of 

institution building activity by outreach and assessed the 

framework and activities for business development and 

like record keeping, budget and other official formalities. 

They were also trained in keeping the documentation 

of interventions carried out in the grid. The farmers 

for their commercial and marketing activities, like 

sale of fruit nursery (saplings), vermin-compost, fruit-

vegetable shop or their collection centre, sale of various 

agricultural inputs like seed, fertilizer, pesticides etc. and 

value addition & processing of agricultural produce. As 

Acacia mangium,

Eucalyptus and mango saplings. All grids have started 

`
`

Tree based Intervention

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS

2 years old Clonal Eucalyptus
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wages at the rate of `
covering the labour cost involved in plantation activities 

like digging pits, planting, watering, staking, weed 

control, etc. 

On farmers' demand, in the Athagarh grid under 

were planted in the newly established agroforestry 

plantations. In this grid, a local NGO is now associated 

ensure smooth running of its operations. Linkages with 

the development agencies and banks in the grid are aimed 

members. The mapping of the additional neighboring 

villages in the extended grid under Jaffergudum was 

completed and interventions applied as in the original grid. 

Remote sensing imageries of the farms in the project were 

(coinciding with the commencement of the sub-project). 

for these two imageries from the sites were examined 

and prepared as a document proof that these farms 

were not under forest/ natural vegetation cover earlier, 

which is one of the qualifying requirements for getting 

the plantation site should not be under forest cover before 

Geocoding of the farms with tree interventions was 

completed by mapping their longitudes and latitude. The 

acceptance and willingness of the community for all the 

categories of the interventions (tree, farm and energy based 

interventions) is being monitored and evaluated for future 

actions. The initial analysis shows, easy acceptability for 

acceptance level, it was highest for emission reducing 

farm practices, followed by energy based interventions 

and the tree planting ones. The farmer’s requests and 

interest in tree plantation has also increased over time due 

to regular interaction and consultation with the project 

on wood consumption by energy efficient chulhas and 

of `

ICAR AS A CATALYZING AGENT FOR MANAGEMENT OF CHANGE IN THE INDIAN NARS
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 Research on production to 
consumption systems

The issues related to research on production, 

processing, value addition, marketing, resource use, 

pilot scale testing of developed technologies, income 

generation and employment are addressed under 

value chains on cereals, millets, fruits and vegetables, 

milk, meat, fisheries/aquaculture, flowers, cotton seed 

and fibre, coconut fibre, banana pseudostem fibre, lac, 

agroforestry, livestock, natural dyes, cashew, aromatic 

plants, neutraceuticals, spices, castor, saffron, milling by 

2.1. Food security and income augmentation

A value chain and value addition in Indian 
major carps and prawns. Pathogens in aquaculture 

cause considerable loss to the fish farmers. Polymerase 

chain reaction based molecular diagnostics tools are 

highly sensitive for detection of A. hydrophila, of fish 

and freshwater prawn, M. Rosenbergei.

diagnostic kits for detection of A. hydrophila, in fish and 

were developed for the farmers. 

2

addition of herb Aloe vera in fish feed, frequent outbreaks 

of diseases were prevented.  

Value chain for murrels in Tamil Nadu and 
Orissa. Channa striatus fingerlings fed on P. niruri
incorporated diet showed better growth performance. The 

herbs promoted cellular lipid and fatty acid utilization 

and protein accumulation resulting in better growth 

neutrophils and monocytes in fingerlings can be attributed 

to the non-specific immune response and increase in 

lymphocytes, may be a specific pathogen induced immune 

response. Aloe vera herb was found effective as a disease 

suppressant and antibacterial agent in C. striatus. By 

Export oriented marine value chain for farmed 
cobia (Rachycentron canadum) through rural 
entrepreneurship. Technology for controlled breeding 

and rearing of larvae using live (rotifer and artemia) and 

were found suitable for cage culture and pond culture.

for rearing and separation of sexes for breeding were 

optimized. The selected brooders were induced for 

after hatching. 

a. Bacillus subtilis

c. Aloe vera

b. Terminalia catappa

d. Semi-moist feed

Effect of feed additives on weight gain in C. striatus
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2.2 Resource use efficiency 

A biopesticide mediated value chain for clean 
vegetables. Botanicals (Melia and Eupatorium two each) 

and microbial (Trichoderma spp.) formulations developed 

and validated for commercial exploitation. Toxicological 

analysis revealed that these are safe to mammals and non-

target organisms (honey bees, parasitoids and predators). 

components of Melia and Eupatorium using green 

extraction technology. The cost and return of Melia and 

Eupatorium formulation production were estimated at 

` `

2.3. Income augmentation and employment 

generation  

Value chain for cotton fiber, seed and stalks: An 
innovation for higher economic returns to farmers 
and allied stake holders. Field level demonstrations for 

inter cropping with ragi and reddish were undertaken. 

`

more yield. Adoption of clean cotton picking practices 

Value chain in natural dyes. The fabrics dyed with 

sources like annatto, butea flower, butea gum, arjun bark, 

eclipta plant, eucalyptus bark, marigold red and yellow 

with various combinations of mordents were subjected 

to antibacterial tests for E. Coli and Staphylococcus to 

produce eco-friendly finished fabric. The fabrics dyed 

positive results for E. Coli and the fabrics finished with 

annatto, arjun and eucalyptus bark showed good results 

for Staphylococcus
including white and black were developed for painting 

on idols using natural sources. These natural paints were 

tested for infestation by fungi during storage. Developed 

and banana fibres and fabrics. 

Biopesticides based good agricultural practices 

modules were successfully demonstrated and tested for 

the production of clean cabbage, cauliflower and peas 

production technology has increased the overall average 

return of the growers by ̀

benefit through human and soil health improvement was 

estimated  at ` `
ha the in state. Awareness about the use of biopesticides 

and their value added products was created among the 

farmers and entrepreneurs were trained for production of 

value added processed clean vegetables.

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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To replace chemical dyes with natural dyes for 

application on clay idols, in coordination with Andhra 

were trained in extraction and application of natural dyes. 

colours.

Value chain on industrial agro-forestry in Tamil 
Nadu. The intervention is to augment the existing 

production to consumption constraints in paper and 

matchwood industrial raw material generation. The 

project has designed bi-partite, tri-partite and quad-

partite model contract farming system involving farmers, 

research institutes, wood based industries and financial 

institution as stakeholders. 

Trichoderma- a biocontrol agent with a brand name 

established for production and marketing of value added 

products from coconut, banana and jack fruits. Fabricated 

a pollution-free plant for community level production of 

coconut shell charcoal and activated carbon plant.

2.4. Income augmentation and employment 

generation/ resource use efficiency

Value chain on utilization of banana pseudostem 
for fibre and other value added products. During the 

banana fabric was printed with reactive and vat dyes 

were suitable for curtains, while the non-woven fabric 

treated with chemicals appeared to be suitable for 

to Medlari Charkha for producing good quality yarn from 

banana pseudostem fibre.

Demonstrations of new industrial wood species for 

pulp, ply wood and bioenergy were done in association 

of the state incorporating high yielding pulpable clones 

age gradations of Melia dubia investigated, five year old 

number and superior tensile, burst and tear strength 

properties.

Value chain on coconut fibre and its by-products.
Integrated nutrient management, vermicomposting 

of coconut leaves, intercropping and soil and water 

conservation measures popularized and demonstrated in 

of field level agro-techniques, the coconut yield increased 

materials of new high yielding varieties introduced in 

coconut gardens as intercrop– Gajendra (elephant foot 

(nutmeg). Introduced cool season vegetables (cabbage, 

cauliflower) and banana (tissue cultures) as intercrops 

established for the mass production and marketing of 

Value chain on fish production in fragile 
agricultural lands and unutilized aqautic resources 
of Maharashtra. Pengba and Puntius were 

stocked in ponds constructed in salt affected sugarcane 

fields. Both the species have shown encouraging results 

in terms of growth and survival. Production enhancement 

through installation of sub-surface drainage system with 

aquaculture ponds has improved the quality of agricultural 

lands through removal of salts. The agricultural crops 

namely, sugarcane, wheat, gram and soybean has showed 

considerable increase in production.

Capitalization of prominent landraces of rice in 
Orissa through value chain approach.

Technologies like seed treatment, line transplanting, 

application of weeder, biopesticide application, 

vermicompost application, sesbania seeds applied as 

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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Focus was given on bio-pesticide management like 

application of Panchagavya and neem based pesticides. 

to prepare the Panchagavya.

Farmers were trained in 

integrated pest management 

 and post harvest 

management technology of 

rice.

2.5. Agro-processing

Value chain on novelty pork products under 
organized pig farming system.
scientifically managed pig farm and feed mill for regular 

supply of quality pig to the abattoirs. 

Value chain on zonal free cloned embryos for 
quality animal production from elite buffaloes and 
pashmina goats.
plasma were cultured, and blastocyst quality embryos 

developed using hand-guided cloning technique. 

pregnancies established. Also producing cloned embryos 

from thawed semen of progeny-tested bulls accomplished 

and pregnancies established. Noori (the cloned Pashmina 

goat) has been displayed at Rajpath, New Delhi in 

plasma were cultured and blastocyst quality embryos 

developed using hand-guided cloning technique 

and embryos transferred to available recipients, but 

pregnancies could be established only from skin and 

seminal-plasma somatic-cell.

Developed technology for production of pork 

tenderloin butterfly, pork head cheese and pork pickle 

with fermented bamboo shoot and bhoot jalakia. Product 

packaging improved with foam tray and cling film and 

farm artificially inseminated.

Value chain on potato and potato products. A

tissue culture laboratory was established for production 

and supply of quality potato seeds of designated varieties 

to farmers. 

bioreactor. 

French fry variety Kufri frysona was found suitable 

ha of land. The processing chain in Gujarat was further 

strengthened and it has become independently viable.

Value chain on coconut. Developed pollution-free 

charcoal plant and activation plant, the charcoal plant has 

an input of 3-t coconut shell per day and output of about 

to potential entrepreneurs for production of coconut shell 

charcoal at community level. 

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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The activation plant combines the advantage of rotary 

and fluidized reactor bed, have reduced retention time and 

can handle small to medium quantity of raw material, shell 

charcoal per day.

semi-arid conditions; 

fertigation schedules for 

gerbera, chrysanthemum 

and cucumber under 

protected conditions; and 

production technology 

of cucumber and tomato 

under zero energy 

naturally ventilated 

greenhouse for semi-

and capsicum under protected conditions for assessing 

their post-harvest characteristics. Optimized a strategy 

for aqueous extraction of carotene rich juice from red 

capsicum.

2.6. Export promotion 

Value chain on enhanced productivity and 
profitability of pashmina fiber. Ten more units of 

the finishing of machine spun pashmina fabric.  

Value chain on lac and lac based products 
for domestic and export markets. Kusmi brood lac 

distributed among farmers 

districts to inoculate on 

of F. semialata and ber
were distributed among 

farmers for raising lac 

plantation.

packaging material and 

storage condition on 

quality parameters of 

fresh bleached lac was assessed by packaging it in films 

fresh seed lac.

Protected cultivation of high value vegetables and 
cut flowers. 

parthenocarpic cucumber for insect-proof net house under 

based technique for identification of pashmina and its 

development activity land was fenced with the barbed 

wires and kikar poles in villages of traditional areas of 

Value chain on flowers for domestic and export 
markets. Jasmine flowers produced in Tamil Nadu are 

exported to neighboring countries–

export packaging technology has been developed and 

used to meet the increasing demand for the fresh flowers. 

This technology has resulted in reduction of post-harvest 

losses and increase in flower yield.

Value chain in major seed spices for domestic and 
export promotion. Introduced twin wheel hoe developed 

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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of seed spices. Trial were   

conducted by inviting big 

manufacturers of threshers 

and added few features for 

efficient threshing.

shucking.

Value chain on oceanic tuna fisheries around 
Lakshadweep.

in progress. Three Pablo boats modified to long liner 

Utilization strategy for oceanic squids in Arabian 
sea. A new mini purse seine was designed and fabricated 

for use on the squid 

vessel modifications 

and net fabrication at 

Lakshadweep light 

attraction resulted in good 

catches of bigfin reef 

squids.

Three frozen and two dried products developed are 

marketed under the brand name “Aarbian sea master 

consisting of oceanic squid tentacles and the two dried 

oceanic squid products were– a whole cleaned squid, and 

dried squid cocktail. These products are made available in 

Value chain on high value shellfishes from 
mariculture systems. Oysters were cultured in oyster 

harvested, depurated and then processed for various ready 

to eat value added cold smoked oyster products– in shell 

with nectar, meal in oil, meat chilled stored. In Narakkal 

developed which gives an average moisture loss of 

Algal production systems for phytoflagellates, 

Pavlova lutheri and diatoms Chaetoceros sp. developed 

and standardized at the oyster hatchery and the oyster 

oyster with and without depuration were compared. 

Crassostrea madrasensis were collected 

parasites/pathogens. Perkinsus sp. infection was found in 

C. madrasensis
included the protozoan, Nematopsis sp., gill and gut 

ciliates. Larval trematode (Bucephalus sp.) infected 

P.cliata,

boring sponge, Cliona spp., pea crab, limy tube worm, 

barnacles, Cirolana fluviatilis, nereis, etc.

Value chain on Kashmir saffron.

for long term storage 

under different storage 

conditions, and storage 

period in terms of the 

stability and shelf life of 

saffron. Assessed quality 

of saffron collected from 

different vendors from 

On-the-spot detection method for determining saffron 

quality through easy to use kit was developed.

Value chain on cashew for domestic and export 
market. Techniques for cutting and peeling of raw cashew 

nut without non-thermal and non-enzymatic treatment 

and non-thermal techniques for extraction of anacardic 

acid standardized, and large scale studies for their field 

application are underway.

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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Prosopis juliflora multi-nutrient feed blocks standardized 

and commercialized. The process for extraction of gum 

powerful antioxidant, from sap and as well as heartwood 

standardized.

2.8. Food security and income augmentation/

agro processing 

Creation of demand for millet foods through PCS 
value chain. The consortium has backstopped more 

the technologies developed and adopted over the past 

two years by gathering additional budgetary support 

products like fat free crunchies is also initiated under 

developed and standardized, including sorghum fiber 

and other value added by-products like roasted flakes 

pedha, bran pedha, and bran soup.

various stakeholders through International Trade Fair, 

Aggressive campaigning among the rural masses by 

foods and nutrition has covered farmers, rural women, 

entrepreneurs, and self-help groups. 

Value chain on enrichment and popularization of 
potential food grains for nutraceutical benefits. Instant

millet dosa mix containing foxtail millet, split black gram 

and rice has been prepared, its recipe standardized and 

nutritional and physical evaluation of the product carried 

added millet products, cookies and khakara, showed 

significant difference in terms of breaking strength, 

cutting strength and snapping force but the products 

were acceptable for organo-leptic sensory characteristics. 

Proximate constituents, phenolic component and water 

activity in sorghum grain varieties of rabi and kharif 

seasons were found suitable.

Value chain on seabuckthorn (Hippophae L.).

Nano-cellulose extraction from raw cashew shell and 

fabrication of moisture meter for raw cashew nut and 

kernel are in progress.

Value chain on mango and guava for domestic and 
export markets. The availability of mango fruits extended 

by inducing the flowering by chemical methods and 

processing mangoes. Improper harvest methods and the 

incidence of fruit fly affecting the pulp recovery were the 

serious problems before the industry; pulp recovery was 

and with popularization of eco-friendly fruit fly control 

method and improved harvesting practices the recovery 

Guava farmers were trained on good agricultural 

practices and proper packaging. They were introduced 

to exporters from Pollachi for exporting guava to Gulf 

are sent by air. 

All beneficiary farmers from growing mango and 

service about the market price at three leading markets 

To ensure production and availability of quality fruits 

value chain, a third party certification is in place, which 

ensures that the traders accept the quality of produce. 

introduction of Jain GAP certification.

2.7. Income augmentation & employment 

generation/ processing 

Value chain on value added product derived from 
Prosopis juliflora. Technology for processing of Prosopis 
juliflora based cheaper feed concentrate and preparing 

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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lands through Lahaul Kala Sangam and Rojgar Srijan 
Manch, Jhalma. Improved agro techniques for weed and 

pest control were standardized. Refined and modified 

the harvester for better efficiency, the hook type was 

found better. Fermented beverage from sea buckthorn 

juice with and without blending of other fruit juices 

are standardized. Organized training camps at different 

villages around Lahaul and interaction meetings with 

the farmers/farm women and other stake holders were 

organized for awareness creation and popularization of 

sea buckthorn cultivation. 

Value chain on commercial exploitation of 
underutilized fruits of tribal zones of Rajasthan. Tray 

temperature standardized. Tray drying longer duration of 

A fruit grader designed and developed for grading of 

cylindrical fruits like ber. 

developed and commercially manufactured in Pune. This 

Bangalore.

Value chain on food 
products from millets. 
To increase the area under 

millets cultivation large area 

demonstrations of improved 

technology of kodo and finger 

millets in the targeted districts 

and Dantewada were organised.

A nutri-product from ragi; a mix flour of malted ragi
(finger millet), green gram and Bengal gram in the ratio 

lukewarm milk with or without sugar and served. This 

product is popular among the school going children as 

energy drink and infant mothers to mitigate calcium 

deficiency.

Value chain on wild honey bees. Different 

formulations of sterilized honey (forest honey/ rockbee 

honey) flavoured milk were prepared using pure honey 

both with and without adding stabilizer to study the 

effect of honey addition on heat stability. Formulations 

were added with orange, red and sunset yellow colours. 

Bottles were filled, capped and sterilized.  On six months 

of storage all the formulations were found stable without 

undergoing any curdling/precipitation.

Value chain on composite dairy foods with enhanced 
health attributes. 
on pearl millet and milk solids for weaning purpose 

developed. Lactobacillus fermentum RS-2 strain isolated 

from fermented milk-cereal composite characterized for 

probiotic attributes and therapeutic potential and anti-

oxidative potential beneficial in enhancing the immunity. 

Optimized technological for production of barely-

milk based probiotic drink containing Lactobacillus
plantarum
microbial, anti-oxidative activities and good dietary 

women self-help group resulted in establishment of two 

processing units in village Taprana and Darad in district 

and technology transfer of bajra biscuits, snacks and other 

bakery products.

Value chain on selected aromatic plants of North 
East India. Lemon grass 

plantation undertaken 

training and demonstration 

to farmers on cultivation aspects of aromatic plants 

(herbage) and had planting materials for further use. 

less incense stick) were also made.

Plants of Dendrobium chrysotoxum, Aerides
odoratum, Zygopetalum intermedium and Coelogyne 
nitida were mass propagated both by conventional and 

advanced (tissue culture) techniques, and their packages 

of practices standardized.

RESEARCH ON PRODUCTION TO CONSUMPTION SYSTEMS
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Research on sustainable rural 
livelihood security

Research on sustainable rural livelihood security 

under component-3 focusses on deployment of 

technology-led innovation systems in rural areas of 

selected disadvantaged regions to improve the livelihood 

security of farmers. Ninty-one backward districts out of 

the 33 sub-projects approved under this component. The 

data gathered on various interventions implemented were 

analyzed for productivity and cost economics vis-à-vis 

sustainability of the interventions. 

During this period a major effort has been on 

processing the proposals for extension of various sub-

focus was laid on identification of new beneficiaries, 

demonstration of various interventions among these 

beneficiaries, continued support to beneficiaries covered 

during pre-extension phase and data analysis. The present 

3

report highlights recommended livelihood models, 

adoption and diffusion of various interventions, selected 

success stories, synergy and post project sustainability.

3.1 Recommended/adopted livelihood models for different backward districts.

3.1.1.

Recommended model Units Suitable target group Income, `/hh/year
2

2

2

2

2

29096

2

2

2

63878

2

2

2

1,03,662
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Recommended model Suitable target group Units Income, `/hh/year

57338

Recommended model Suitable target group Income, `/hh/year

Target districts: Dumka and Jamtara 

Recommended model Units Suitable target group Income , `/hh/year

31998

41642

54966

Recommended model Units Suitable target group Income , `/hh/year

2 1904.37

2)
1037

13,000

41,500
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Recommended model Units Suitable target group Income, `/hh/year

Model 1

31000 to 41000

Model 3

Model 4

Recommended model Units Suitable target group Income , `/hh/year

39438/ 48667

59106

157737

51769

51769

Recommended model Units Suitable target group Income, `/hh/year

42000

64000
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Recommended model Units Suitable target group Income , `/hh/year

1,21,500

96500

Recommended model Units Suitable target group Income, `/hh/year

46630

32000

183372

19400

Recommended model Units Suitable target group Income, `/hh/year

55, 578

1,23,000
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Target districts: Barabanki and Raebareli

Recommended model Units Suitable target group Income , `/hh/year

150000 to 1,80,000

2

2

2

2

2

1,02,0000

Target district: Wayanad

Recommended model Units Income, `/hh/year

93,728

1,15,082

1,25,703

Target districts: Aurangabad, Dhule and Gondia

Recommended Model Suitable target district Income, `/hh/year

33000

37000

47000

40000

23500
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Target district: Jhabua and Dhar 

model  Unit Suitable target group Net return `/hh/year

27435 t0 33033

Target district: Banaskantha, Dahod, Dangs

Recommended  model  Unit Suitable target group Net return `/hh/year

39032

61078

94892

32674

Recommended  model  Unit Suitable target group Net return `/hh/year

1, 53,200

Recommended model Suitable land area (size) Net return `/hh/year

1,04,550

64,775

77000

87,000
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Recommended model Unit Suitable target group

Recommended model Unit Suitable target group Net income (`)

56625

73250

1,01,500

1,19,000

Target districts:  Betul

Recommended model Unit Suitable target group Net return `/hh/year

15000

Recommended model  Unit Suitable target group Net return `/hh/year

47200

28400

24500
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Recommended  model  Unit Suitable target group Net return `/hh/year

1, 53,200

20 99,000

Recommended  model  Unit Suitable target group Net return `/hh/year

29933

24655

28929

Recommended  model  Unit Suitable target group Net return `/hh/year

29500

15000

6425

3.2. Adoption and diffusion of successful high 

pay-off interventions 

for enhanced livelihood under 33 sub-projects focused 

on set of interventions for enhanced livelihood. The 

target societies were motivated, persuaded and provided 

interventions showed promising results in respective 

areas. Based on results up scalable interventions were 

identified and taken up for scaling up among new 

adopted by farmers are highlighted.

Hybrid maize in tribal districts of Rajasthan.

beneficiaries. Average yield attained in the demonstration 

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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varieties. There was 

additional production of 

economic benefit of `

the success of hybrid maize 

production, the Rajasthan Government has launched a 

Golden Rays Program, and provided hybrid maize seed 

Seed replacement in wheat in tribal districts 
of Rajasthan.
introduction of improved varieties in wheat in four target 

districts of Rajasthan has horizontally spread from a 

period.

Vegetable cultivation. 

The results of vegetable 

cultivation were spectacular; 

farmers earned `

This intervention generated 

additional employment; 

family members got round 

the year occupation and 

migration from the project area was also reduced. In Abu 

Road cluster, almost all farmers are taking vegetable 

on raised bed with telephone system of training. 

Breed improvement. With an aim to improve local 

available in the project area. Farmers are getting good 

income by selling males 

`

provided to landless/BPL/

widow families to ensure 

their livelihood. Due to 

this intervention, livelihood of widows has been ensured 

and they are getting an average income of  `
year from goat rearing. Number of goats in their herd has 

Overall adoption of various interventions.
Adoption of various interventions in four backward 

cultivating green fodder. Attraction for goat rearing and 

the non-beneficiary farmers around the project area.

Intervention
Coverage Adoption

Number of 
households Area (ha) Households

(%)
Number of 

households
Additional (non-

9050 6187.4 100 All 5150

7953 4200 100 All 5300

562 94 61 348 80

800 214 100 All

1974 228.5 91 1800 500

848 113.6 100 All 600

2800 274 92 2600 400

3210 296 100 All 2000

3731 667 56 2089 200

2125 88 1872 200

2749 345408 100 All 2000

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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Backyard Poultry.
have taken up poultry keeping as additional occupation 

to augment income. In place of poultry keeping as 

per traditional method or commercial enterprise, a 

was conceptualized for 

backyard poultry. On an 

average, each farmer is 

getting `
month. The impact is that 

the technology is not only 

being adopted throughout 

the state, but also technical 

over India and there is a huge demand of this breed. 

Crop diversification (Onion). Onion cultivation 

holds a promise in Dhule. After training by NAIP 

cultivated commercial onion crop during summer season, 

of onion cultivated with recommended technology on 

ha with net income of `
farmers have constructed onion storage structures. 

Seed bank.
involved in promoting a seed bank for gram, while another 

`

in nearby villages. The seeds have been readily adopted 

and the farmers have earned `
`
to purchase seed in the coming rabi season as they have 

quality seed in their bank. The adoption of technology is 

continuing for last 3 years. Overall adoption of various 

interventions in the three backward districts ranged from 

Cluster (district) Intervention Households covered 
(number)

Area covered 
(hectares) Adoption (%)

Gondia
Paddy 865 579.6 100

241 73.3 73

Dhule 1564 619.94 85

129 22.5 75

Aurangabad 1264 830.00 82

148 17.00 68

Goat bank in Maharashtra (BAIF). This 

intervention broadly aims at breed imrpvement of base 

population of goat. Osmanabadi goats were given to 

selective participants with an understanding that they will 

give one female kid born to each goat they received; to 

another non-recipient family and these new recipients will 

repeat the same practice so that over a period of time large 

number of participants in the project area will own pure 

bred Osmanabadi goats. Families having goat herds get 

benefit of breeding services of the bucks inducted. Total 

through adoption of breed along with improved feeding 

practices, and other standard management practices 

like vaccination, de-worming, improvement in feeding 

standards, weight monitoring and record keeping. The  

breed at same age; also, selling price increase from `

‘Take one and Give one’ approach.

Intervention Parameter
Value

Before After % change

1556 2287 69

`
49,252 1,00,786 104.6

257 76 70.4
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Impact and adoption of different interventions.

Analysis of data collected showed doubling of  yield of 

maize and sesame followed by rice and wheat.

Crop intervention - Rice. Increase in the productivity 

of Aman paddy is one of the key objectives of the project. 

Crop intervention - Groundnut. The intervention 

on groundnut cultivation in kharif season has been widely 

accepted by the farmers and generated better return to 

the farmers. The improved package of practices in Rabi 

3 t/ha. Groundnut has progressively become a viable 

second crop over the years for the small and marginal 

are cultivating Rabi Groundnut with improved method in 

Overall adoption of various interventions in the three backward districts also shows more attraction for groundnut 

and rice.

Intervention
Coverage Technology Adoption

Households,
number Area, ha households

Additional non-

179 13.20 70 50

3875 491.96 100 750

297 47.90 30 50

1212 188.00 70 100

221 11.00 40 111

2804 295.34 100 500

150 8.63 30 25

435 19.07 30 30

8 0.60 40 40

246 12.81 80 62
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The interventions under the subproject are undertaken 

through regular meetings, savings and development 

of business acumen amongst public particularly with 

interventions covered a highly remunerative multistory 

cropping of different gourds and yams.

Intervention
Households

covered,
number

Area
covered, ha

Adoption by % 
households

Additional
adoption (non 

farmers

Net income, ` per 
household per 

year

108 3.1 64% 125 7323.46

104 6.18 80% 105 3406.90

1561 71.19 75% 100 2508.30

2125 272.7 80% 102 2344.58

In addition, the project has deployed a system of 

utilizing underutilized non timber forest produce (NTFPs) 

returns. Bamboo is available in plenty in the forest areas 

value addition of these NTFPs in the form of pickle, 

which fetched them better market price and also increased 

the shelf-life. Brand building (Yogini) and better market 

linkages have motivated people to adopt it more. The 

income of members has enhanced up to `

Likewise, value addition through mechanization of 

sal (Shorea robusta), by plate making, was introduced 

at collector’s level. The machine-made leaf plates fetch 

` `
the hand-made ones. The capacity building and market 

products wherein raw material requirement would be 

`
household/year. 

The high yielding varieties of cereals and pulses 

established very well in the region with high adoption 

rate among the tribal farmers. They harvested the benefit 

especially T&D breed of pig resulted into large number 

of first and second generation of hybrid and were near 

saturation in the area. Red Divyayan backyard poultry 

produced more number of eggs and upto four generation 

offspring are seen in the area. In  aquaculture activity 

concept of nursery was introduced and  fries and 

fingerlings were produced and stocked in both seasonal 
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and perennial ponds.

Overall assessment of the adoption of various 

interventions revealed that piggery showed highest 

followed by aquaculture, whereas, crops were covered by 

Intervention Househols
covered

% Househols adopting 
the technology households covered

Net income, ` per 
household per year

111 85 80 21000

345 75 50 15000

34 60 40 5000

277 75 60 2850

4457 66 1000

replacement was undertaken and the product was in the 

genesis phase. The farmers were using the formulation 
nd year crude 

formulation without commercialization was provided 

free of charge in the respective crops, which showed 

different crops) because farmers preferred the technology 

after witnessing growth at the experimental farm during 

training programme. In third year the product was 

commercialized; farmers purchased and used the product 

in all commercial crops. The adoption percentage 

(Aravind). The unique feature of tomato cultivation was 

that due to the high cost of hybrid vegetable seeds which 

ranged from ̀

hybrid of tomato (`
with commercial high cost hybrids and, thus, there was 

an increase in adoption percentage of tomato cultivation.  

vegetable production with recommended practices 

system and water harvesting through check dams, earthen 

dams, etc.

in case of direct seeded rice and bower system.

Intervention Households
covered

Area covered 
(ha) Adoption, % Additional (non-

4256 1992 88.25 348

418 87.8 91.29 39

248 97.4 100.00 18

10 2.8 100.00
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Duck rearing in village ponds. It is estimated that 

native cross) with little feed and shelter provision could 

generate `
having own small pond or depending on village ponds. 

` ` `

layer variety per household, thus endorsing the suitability 

in the area. 

along with net income of `

developed 

by

average net income of `
reported.

Backyard poultry for landless /marginal farmers
The model that was successfully implemented and 

purpose chicks, initial feed for brooding period, feeder 

and water including primary shelter and due vaccination 

schedule against common poultry diseases. The net 

profit was found to be `
per unit which is sustainable due to the innovativeness 

`
man days/hour/year. The system was adopted/expanded 

Ornamental fish farming, carp hatchery and 
FRP carp hatchery.

was reported, which fetched  average net  income of 

`
were established due to horizontal expansion involving 

Pig rearing.
improved pig rearing in NAIP village and more than 

benefit from pig farming is about `
pigs. The pig farming is getting popularity in tribal area 

in households having more family members, and nearer 

to hotels/hostels. 

Mushroom cultivation.
become popular in the NAIP villages and around after the 

training from successful farm women of NAIP village. 

individually or in group. The input cost is `
mushroom spawn sufficient for three bundles, and the 

return is `

Lac production. `

income from production of brood lac. The technology 

of lac production radiated from NAIP adopted area to 

adjoining villages. Lac cultivation practices have further 

The input cost for lac culture on Palas tree is `
profit is ` Ber tree the input 

cost is ` `
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Intervention Households covered % Households adopting 
the technology households

500 33.4 27

400 87.5 35

85 93.0 45

75 100 15

production and protection technologies related to crops, 

vegetables, mushroom; post-harvest technologies; 

poultry, goat; and cold water aquaculture. Adoption for 

Intervention Households covered Area covered, ha % adoption 

1447 223 60

Maize 1000 536 90

Paddy 1682 245 100

1037 38.80 264

70 6.8 100

50 5.1 100

150 24.3 100

757 30.0 100

427 540 100

Potato 600 40.7 100

777 28.8 100

80

70

94 100

Goat 55 100

AI 1146 100

vegetable cultivation, cross-bred cows, goat and artificial 

The key interventions demonstrated under the 

agencies and using the easily available agrochemicals. 

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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Twelve villages of nearby area were keen to attach with 

technical guidance by the consortium. Additional income 

of `

adopted this technology. 

in the area included 

Rice+ fish+ poultry 

farming system; Goat + 

farming system, and 

shore farming.

Rice+ fish+ poultry farming system was covered by 

adopting this technology the total area covered has 

in shore farming the number of households has increased 

Cultivation of redgram.

irrigated conditions average yield under transplanting was 

and irrigation conditions is ` `
respectively. This innovated technology has now spread 

neighboring districts. This has also resulted into setting up 

of new Redgram processing units in the area.

Nutrition and livelihood security through goatry 
management.

support of feed improvement and better health care 

to 33 kg/goat. Increase in income was also observed from 

` `
also taken up this programme.

Impact and adoption of key interventions is summarized in the following table.

Intervention Households
covered Area covered, ha Technology  adoption 

% households
Additional (non-

580 232 100 340

240 3658 100 4000

370 7400 100 346

2000 34 100 3000

319 34 61.4 20

INM and IPDM in the onion crop. In the project 

habit of growing latest improved varieties of crops as well 

as applying micronutrients and onion is no exception. 

and based on soil test, they were recommended to apply 

and micro nutrient application, the results indicated 

this, the expenditure of `
the net returns generated were `
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and micro nutrient 

application technologies 

were technically feasible 

and also economically 

viable. It also generated 

an additional employment 

In addition, ornamental fishery was also introduced.  

have adopted this technology. 

River bank water melon cultivation has been an 

intervention with high impact. To begin with, it was 

more households have adopted this technology as a lateral 

spread.

as the enhanced income. Total value of sold animals in 

this economically backward village was `
which was taken as point of future hope by the farmers.

Multi-tier horticulture:
resources of participating community partners and 

day) in their daily diet, enhancement of household 

nutritional security through women-led multi-

tier horticulture under homestead based backyard/ 

courtyard/ pond dyke production situation was 

introduced. The intervening technology has two core 

components; positioning to go for very low cost 

three-tier scaffolds for utilization of vertical space, 

and round the year growing miscellaneous seasonal 

scaffold structure was 

done especially to ensure availability of sunshine at 

all the three tiers. At the basal tier i.e. on the ground, 

vegetable crops like chili /hybrid tomato/ vegetable 

coriander/ green fenugreek/ red amaranth etc. were 

i.e.
cucurbitaceous crops like bottle gourd/ cucumber/ 

ash gourd/ ridge gourd,etc.

i.e.
crops like bitter gourd/ basella, etc. were taken. 

With the average annual cost of multi-tier vegetables 

katha) being around 

`
enhancement of area at the cluster 

capita increase of vegetable consumption in daily diet 

on the encouraging horizontal spread of the technology 

vicinity of project clusters 

basically through farmers’ led extension.

In addition to the successful demonstration of 

farming through laser leveling and resources conservation 

interventions to get net income of ̀

per year, which includes `

Intervention Households
covered

Area covered, 
ha % adoption

Additional (non-

Households

Net return 
`/hh/year

1937 650.86 85.97 540 6934

963 125.24 68.25 120 7240

1673 484.26 81.13 35 7749.50

2172 316.94 18.46 315 9047.50
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Intervention Households
covered

Area covered, 
ha % adoption

Additional (non-

Households

Net return 
`/hh/year

1065 28.40 87.37 27 5943

475 1900 28.71 56 2327.65

970 7.79 12 8420.50

386 70.50 31.67 48 4333

supplement; improved crop practices; rope making, and 

replacement of lantana with bamboo. Impact and adoption 

of various interventions is given below.

Intervention Households
covered

Area covered 
(ha)

Adoption of 
technology Households

1245 1245 1800

2460 2460 > 5000

591 41.29 591 65

136 7.16 136 16

30 29

20 5 20

65 200 30

Quality seed production. The NAIP societies have 

in soybean, maize, pigeonpea, blackgram, wheat and 

chickpea. In the last two and half years, these societies 

have generated the business of worth `
project area. Influenced by the success of these societies, 

farmers of neighboring villages and districts have formed 

Kadaknath farming. Intervention on conservation of 

in the area.

of ` `

in district Jhabua. The additional income generated 

in this way is promoting the tribal farmers for better 

education of children, renovation of old houses, creation 

of transportation facilities and better manage of social 

functions.

Vegetables and spices cultivation. Area and 

production under vegetable and spice cultivation showed 

an increasing trend particularly in chili, garlic, tomato and 

onion in Dhar and Jhabua. Jhabua has the highest area 

cost nurseries are in function in project districts. Farmers 

are getting the net profit of `
vegetable and spices cultivation. 

Livestock based agro-horti- pastural system.

production of green fodder using the crops like sorghum, 

farmers also started the green fodder cultivation in district 

Dhar. Farmers are well convinced with advantages of 

mangers by the farmers in this year. Farmers are getting 
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additional income of `
balance nutritive feed or mineral mixture.

Overall impact of interventions. The income per 

unit area of the tribal farmers has been increased from 

` `
` `
pigeonpea, ` `
in wheat, ` `

tribal farmers has been increased from `
family/year, which is quite higher than the project target of 

`
as the employment of per family has been increased from 

Water harvesting technology. For the utilization of 

rainwater for livelihood improvement of tribal people of 

included; on farm reservoir (OFR) at higher aspect of the 

rice landscape, being a major feature; open dug wells to 

recycle water lost by percolation to underground water 

remain filled up to rice harvest & also supply water to rabi 

in lowlands also tap shallow ground water, Remain filled 

up to rice harvest & serve rabi crops and vegetables. This 

drought under low rainfall condition. 

Line sowing technology. Dry line sowing of paddy 

by tractor drawn seed cum fertilizer drill with post-

emergence application of herbicide. Direct seeding in 

line + application of post-emergence herbicide gave the 

villages of NAIP.

Utilization of upland fallows for maize cultivation 
in Bastar.
cultivated area with limited cultivation of upland rice, 

The technology of rainfed upland maize cultivation was 

demonstrated in the cluster villages which comprised 

of use of improved varieties and sowing in lines with 

balanced fertilizer. The technology resulted in average 

utilizing uplands for maize and this crop was grown 

only in homestead gardens before this intervention. The 

demonstrations were shown to farmers from all the block 

covering Bastar, Dantewada, Narayanpur and Bijapur 

also spread in all the blocks of these districts.

Rice-fish-vegetable system. During the first year of 

beneficiary farm families in each of the three districts. 

Lakhimpur districts. The proven technology demonstrated 

by these farmers attracted other non-beneficiary farmers. 

Therefore, in the second year of operation, in addition to 

in Lakhimpur district have also adopted the module. 

poultry chicks and the fingerlings made available locally 

from the hatcheries established in all the clusters under 

the project have ensured a faster spread of the technology 

in the target districts

Pig - fish - vegetable farming. The farm families 

food habits and culture, the module has an immediate 

attraction of the farmers of the target districts. The 

breeds’ upgradation through indigenous female pig with 

the non- beneficiary farmers and has started taking the 

service of the male boars provided from the project. Thus, 

there is very fast spread of breed up-gradation technology 

in all the three districts. The fingerlings produced in the 

carp hatcheries have been made available to all farmers. 

adopted this module.
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in cold room for a maximum period of seven days. During 

farmers of nearby villages took benefit of cold room and 

cent higher price of the vegetables.

Promotion of high yielding varieties.

castor, summer bajra, maize, paddy chick pea respectively 

revolutionized the maize productivity in the operational 

`
cost and now farmers are ready to pay full cost of maize 

hybrids.

A large number of success stories have been reported 

and documented by various consortia.

Intervention Households
covered Area, ha % adoption Additional (non 

990 242.55 100 % 90

1140 279.3 100% 114

Vegetable cultivation.

increase in the annual income of the farmers. The farmers 

vegetables under technical support from the project. 

was constructed in collaboration with a private company 
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Farmers innovation: An innovative irrigation 
technique for vegetable cultivation. Tribal dominated 

characterized by undulating topography, fragmented 

holdings, rainfed farming, shallow and eroded soils, low 

and stagnant crop productivity and low income from 

ancestral farming.  The major tribal communities are Bhil 

and Bhilala, who are rigid to their traditional farming with 

these points in view, an attempt was made under National 

Agricultural Innovation Project to introduce and test the 

feasibility of vegetable cultivation in these districts.

tribal farmer can get about `
one season of vegetable cultivation by adopting this new 

innovative technique of irrigation even in remote tribal 

undulating hilly soils.

Low cost multiplication technology of salt tolerant 
bio-growth enhancers (Bacillus, Pseudomonads &
Trichoderma) for increasing productivity of agri-
horti crops in normal and sodic soils. Bio-priming in 

and foliar application at  critical stage of plant growth 

ha. The percentage of adoption for the hybrid vegetables 

is that due to the high cost of hybrid vegetables which 

ranged from ̀

adoption in the initial years; however with the technology 

of bio-priming with the isolates the productivity of the 

moderately costing hybrid of tomato (`
raised to the commercial high cost varieties. There was 

a substantial increase in adoption percentage of tomato 

cultivation.old young tribal farmer belonging to Rotla village of 

cultivation on small area during rainy and winter seasons 

and got more profit. With this encouragement, he decided 

to grow cucurbits viz., bitter guard, and sponge guard in 

nst

During the early growing stage of these crops, he faced 

acute shortage of irrigation water due to delayed monsoon. 

discussed with NAIP scientists and got advice for adoption 

of an innovative irrigation technique using waste glucose 

bottle. In this technique, a hole was made at the top of 

waste glucose bottle for filling of water and discharge 

Ramesh was firm to save his vegetable crops, hence he 

`
upper bottom of bottle for filling of water. These bottles 

were hanged on the top with the help of stacked plant. 

Ramesh instructed to his child for filling these bottle with 

the controller as available in glucose bottle for supply of 

water drip by drip. Thus, Ramesh saved his crop from 

drought arises due to delayed monsoon and got net profit 

`

Vegetables
Distribution of respondents 

No. of 
trained

No.
adopted

% adoption

45 32 71.11

32 25 78.13

Total 77 57 74.61

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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Value addition of selected forest produce for 
enhanced livelihood.
based interventions were implemented for enhanced 

income of rural community living in backward districts of 

the country. These interventions included lac cultivation, 

jackfruit pickles, leaf plate mechanization, bamboo 

handicraft, tamarind processing, rope making and tassar 

sericulture. The major advantage with such interventions 

is relatively low investment and higher return.

Lac cultivation and processing was introduced in 

Betul, Dumka, Jamtara, and Bastar. In Betul district, the 

`
per farmer was observed.

linked with pickle making of jackfruit and other locally 

available fruits. Leaf plates 

making machines were 

also introduced in Godda 

district. Income from each 

machine is estimated at 

`
Bamboo craft items like 

round box set, hanging 

lamps, floor vase, bamboo mats, etc. were introduced for 

additional income.

to processing group. The two processing groups 

`

The project realizes the importance of a strong 

being made by all the consortia to reduce role of middle 

men and thereby provide maximum economic return to 

for the same. The success stories from different consortia 

in vegetable cultivation with development of strong 

as reported earlier were: Formation of three producer 

are discussed herewith:

Linking farmers to markets through refrigerated 
van. Improved method of vegetable cultivation was a 

successful intervention in NAIP, comp-3 subproject 

in Borjora cluster located in Bankura district of West 

Bengal. Transfer of technology in vegetable cultivation 

compared to previous ways of cultivating vegetables 

transfer of technology in 

vegetable cultivation was 

followed up by linking 

with niche market. Fund 

was roped in from the 

Department of Agriculture 

producers’ company and procurement of a Refrigerated 

Grameen Agro 
Producers’ Company”

van would ensure linking product to the distant market 

to capture the niche buyers, mostly the retailers, who 

may pay premium price. The ground reality was though 

different from what was expected.  To start with, there 

was no incentive for the small sized retailers to receive 

the aggregated product at one go and therefore to them 

the aggregation didn’t hold any premium value. 

`
`

rope.

Tassar sericulture was introduced in Garhchiroli.  

generate additional income through tassar egg production, 

silkworm rearing and post cocoon processing activities. 

Primary processing and trade of tamarind was 

introduced in Bastar region through groups which 

excludes middlemen. On an average each family of 

collection group obtained `
group earned profit of `

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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It was then decided to work on the forward linkage 

first and then transferring the signals to the Barjora cluster

to stimulate the backward linkage. Jobs therefore 

underwent clear division of backward linkage and forward 

linkage. Forward linkage site was shifted to Baruipur 

initial losses and later profit started coming in. Farmers 

and they made good profit out of this venture. Last 

six months’ consistent supply has placed the producer 

company as reliable vendor of the said company. Now the 

task is to send the market signals back to NAIP cluster and 

motivate NAIP farmers to grow the vegetables complying 

addition, the organisation has started supplying vegetables 

households.

and one in Pakur) were opened with the technical 

support of Dynamic Tarang to enhance the income 

opportunity of people residing in the project area 

of NAIP at Pakur and 

This intends to 

enhance the rural 

income by providing 

appropriate marketing 

platform with brand 

name “krishi upadaan 
kendra
community members by helping them getting quality 

commodities, and produce by NAIP farmers at 

reasonable cost.

milk value for `

achieving income of `

S.No. Linkage Farmers Amount transacted, 
` in lakh

1 2048 107.00

2 130 709.8

3
Godda

52 15.5125

4 486 1115.639

5 496 20.94

6 700 455.00

7 374 313.599

8 518 280 t

9 210 21.50

10 69 4548.383

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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S.No. Linkage Farmers Amount transacted, 
` in lakh

11 731 2030.354

12 135 1080.00

 13 1136 1868.93

14 394 219.93

15. 690 876

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY

in the respective area were continued to be developed. 

synergy is given in following table:

S. No. Lead Centre Amount
` in lakh Activities Funding agency

1 24.53

2 1289.128

3 120.00

4 130.295
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S. No. Lead Centre Amount
` in lakh Activities Funding agency

5 338.31

6 261.00

7 63.35

8 279.08

9 0.30

10 20.22

11 128.914

12 340.40

13 15.18

DRDA, etc.

Total 3131.32

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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A major emphasis of the component 3 was on 

developing a mechanism of sustaining project activities 

beyond the project period. This is particularly important 

in the context of the backwardness of the region which 

lacks adequate infrastructure and the target vulnerable 

section of the society viz. landless community, small and 

marginal farmers, which may need continued support for 

of the efforts made in this direction are; (i) development 

of sustainability fund, (ii) development of inclusive 

community based organization, (iii) linkages with 

banks, insurance companies and other organizations, 

(iv) marketing linkages, (v) need based capacity building 

and creation of service providers, (vi) building the chain, 

revolving fund approach, and (vi) formation of village 

level commodity banks. Brief information on these 

tabulated.

Duration Sustainability fund 
(` in lakh)

`

`

`

RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY
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Global environmental facility 
funded research

addressing the sustainable rural livelihood security 

through innovation in land and ecosystem management. 

This was envisaged to be achieved by 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. Three areas were identified within the overall 

umbrella of research on sustainable livelihood security 

(component-3) of NAIP. These areas were biodiversity 

conservation, land degradation and adaptation to climate 

change.

4.1.Sustainable management of degraded coastal 

land and water
The sub-project operates in West Bengal (north and 

progress has been made in terms of land shaping work, 

paddy cum fish culture, brackish water aquaculture, crop 

diversification, vermi-compost, and training to farmer for 

skill and capacity building.

Land shaping work.
covered under various land shaping; including the farm 

pond,  deep furrow and high ridge, broad bed and furrow, 

and paired bed system. These shaping have enabled 

farmers to practice multi-cropping on their mono-cropped 

land with the use of harvested rainwater (fresh water) 

for irrigation and improved drainage conditions of land 

due to different land shaping. Farmers’ livelihoods are 

improving through integrated farming– cultivation of 

region has also increased because of these interventions/

practices.

Paddy cum fish culture.
under integrated farming of fish and crops.

Brackish water aquaculture.
fallow land have been used by farmers for brackish water 

fish cultivation by using of brackish water of estuaries.

Crop diversification.
taken under diversification of  crops through introduction 

of improved variety of salt tolerant, vegetables, fruits, 

oil seed and pulse crops.  This crop diversification could 

change their system of cropping from mono-cropping 

(only rice in kharif) to multi-cropping system and thus 

increased the income of farmers, which ensures the 

livelihood and nutritional security of family. 

The land shaping and crop diversification technologies 

have added to the improvement in environment through 

more carbon sequestration in soil due to more biomass 

production on fallow land, soil quality improvement 

through decreased soil and water salinity, and the 

cultivation of diversified crops. 

Vermi-compost.
production and use of vermi-compost during the period 

under report. This compost has not only improved soil 

health and crop productivity but also reduce the 

operational cost of farmers through less use of chemical 

fertilizers.

Training to farmer for skill and capacity 
building. During the year a total of

programmes covering different aspects of agriculture and 

allied fields have been organised to enhance skills and 

capacity  building of farmers of the coastal region. 

4

Activity Initial target Achievement up to 
31.3.12

Revised target up 
to 31.8.2013

Progress up to 
31.3. 2013

158.00 89.70 186.00 132.94

170 211 85 126.37

100 70 55 50

10 3 1 1

116 89 15. 38
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Activity Initial target Achievement up to 
31.3.12

Revised target up 
to 31.8.2013

Progress up to 
31.3. 2013

3700 3345 500 950

3700 5055 1200 995

4.2. Biodiversity conservation

Assessment, documentation and valuation of on-
farm agro-biodiversity for livelihood and food security.
Bioresource inventorization for all project intervention 

sites has been completed. This includes the carrying 

factors responsible for loss of landrace diversity have 

been revealed through interactions with the farmers at 

local level. These include lack of local level seed network, 

market infrastructure, land fragmentation and land tenure 

system, and income disparities between agricultural and 

prefers to be engaged in non-agricultural sector, which 

affects on-farm conservation of biodiversity.

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

documentation of presently cultivated crop landraces and 

sale of the surplus produce to local and distant markets 

in premium prices by farm households has revealed their 

potential of local animal breeds has been duly quantified. 

The local fish species have been prioritized for aquaculture 

and conservation interventions.

Development of an information management 
system to facilitate planned intervention for 
conservation, sustainable utilization of targeted 
species/ population and enhanced market access.
Peoples biodiversity registers (PBRs) for all project 

community information system and using information for 

action plan are being made.

Adding value to targeted species/ populations 
through technological interventions for enhancing 
rural livelihood security.
of elite landraces of various crops (red rice, rajmash and 

has been undertaken for developing seed chain and 

seed quantity of elite landraces is available at community 

Malan and Sathi maize in 

landraces was done for various parameters (moisture, 

protein, ash (total mineral), fat, total soluble sugar, 

total starch, total phenol and total antioxidant contents), 

and analyses for dietary fibres, phytate, anthocyanin, 

vitamins, fatty acid profile, amino acid profile, etc. are 

currently underway. Breed improvement interventions 

have continued by providing superior breeding bucks, 

cattle bulls, poultry, and AI interventions in all districts. 

native poultry (cock, hens and chicks) were distributed 

interventions were also continued in all three districts. 

brood stock of native fish species were successfully 

demonstrated at different project intervention areas. 

Capacity building in agro-biodiversity 
management for livelihood security.
and awareness camps on various aspects of genetic 

resource management and use have been organized in 

benefited.

4.3. Climate change

As adaptation strategies for climate change, field trials 

with cultivars tolerant to heat, drought and agronomic 

manipulations including water management to match 

adverse climate change impacts were the main focus of 

the project interventions. Wheat varieties that were better 

adapted to wider range of temperature stress (heat and 

moisture stress) were introduced consciously in Dhar 

soybean crop varieties introduced in this programme 

helped to reduce the vulnerability of production systems 

at present in the Dhar region.  

GLOBAL ENVIRONMENTAL FACILITY FUNDED RESEARCH



55
NAIP ANNUAL REPORT 2012–13 

Introduction of drought/ late heat tolerant 
varieties of wheat  and mustard in Mewat/Dhar. The

performance of the tested varieties indicated that by 

changing the variety having terminal heat tolerance and 

indicate that early and terminal heat tolerant aestivum 

with only two irrigation, and it matures earlier than local 

variety. 

Performance of kharif maize and soyabean variety 
in Dhar, M.P. 

in four cluster at Dhar.

Impact of agronomic adaption strategies on rice 
based system in uplands of Ganjam. In order to avoid 

the possible terminal moisture stress/ drought situation in 

were introduced. The results revealed that Anjali, 

).

Impact of agronomic adaption strategies on rice 
based system in semi-deep/ deep lowlands. In semi-

module along 

. Rice variety 

additional net returns of `
sustained submergence better (deep lowland), and 

with additional net returns of `

Enhancing farm income through introduction of 
system of rice intensification(dry season) at Ganjam.

Rabi

ha) during kharif season.

Introduction of short duration rice varieties and 
hybrid maize in dry season at Ganjam.

improved production technologies and the hybrid maize 

supplemental irrigations.

Introduction of improved strains of backyard 
poultry.
chicks were distributed to 33 marginal and landless farm 

household income and reducing migration. An income of 

`

Enhance productivity of community ponds 
through Quality fish fingerlings and composite fish 
culture. Rohu and Catla

kharif
season and the fish productivity was almost doubled 

` Kharif
Rohu and Catla fingerlings were 

stocked in 3 community ponds available in the study area.  

poultry, horticulture and crop components.

Innovation in communication technology- 
mKRISHI services in Fisheries and agriculture sector 
in pilot project districts. ® Fisheries 

specific need based demands of the fishers for extending 

coast); three cruises were carried out to test Base Trans-

(climate change adaptation) service has been developed 

GLOBAL ENVIRONMENTAL FACILITY FUNDED RESEARCH
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As part of the mobile applications, the local language 

interpretation engine has been put in the solution. Also, 

the small customized and very specific to the crop and 

crop stage, content has been customized along with the 

agricultural experts – to ensure its fitment to the mobile 

screens and also very specific and actionable for a given 

crop stage. The various crop pests and disease pictures 

along with the infested crops, have been embedded in the 

application in the local language.  This helps in the quick 

dissemination and awareness building of the farmers. 

The news ticker bar has been enhanced to receive the fish 

Introduction of integrated water saving technology 
for drought prone areas (laser leveling, water    
delivery system, etc.). Laser leveling was introduced 

acres were covered. In addition to that common property 

of the selected villages were also covered through laser 

was laid down at farmers’ field to increase water delivery 

help small farmers’ user-association to cover more than 

irrigation water.

Rural resource centres at Raigad made fully 
functional. To combat with the issue of unawareness 

among fishers regarding issues such as climate change,

new fisheries technologies etc. established, equipped 

agricultural and for fisheries clusters. 

4.4. Technology assessed and transferred

Establishment of community seed banks (CSBs). 
The limited supply of good-quality seed for local varieties 

can be an obstacle to farmers' continued maintenance of 

genetic diversity. One potential means for overcoming 

this limitation is the establishment of community gene 

individual communities in a region, which store local seed 

on a short-term basis. These gene banks are inexpensive, 

usually employing simple storage technologies. The 

as a storage point and a source of local seed. 

quantity to ensure that planting material is available, or in 

small samples to ensure that genetic material is available 

even if varieties become endangered or extinct. The 

contributing to the possibilities to continued utilisation 

seed banks, therefore, play a vital role in ensuring 

seed security and improving farmers’ access to seeds, 

conserving agricultural biodiversity and the associated 

traditional knowledge, providing options for adapting 

to climate change, as well as can contribute to the 

have the advantage of giving easy access to farmers, and 

are easy to link to constant on-farm conservation. In situ 
or on-farm conservation where farmers actively maintain 

diversity in their fields is crucial in order to continue the 

dynamic evolutionary process of local genetic diversity 

and its associated knowledge and culture.

to store quality seed of local landraces for distribution 

among farmers. 

Breed improvement interventions. Breed

improvement interventions for livestock: goat and sheep 

cattle in Adilabad using locally available superior 

germplasm have been successfully demonstrated and 

has started creating desired impact. Farmers have been 

greatly benefited participating in these interventions. 

enhancement of farmers.

Impact of two breed improvement interventions 

germplasm of backyard poultry has been estimated, 

lakhs, respectively, to farm families involved in such 

is underway for breed improvement interventions in 

ICM in rice variety “Naveen” – an agronomic 
adaption strategy to climate change for enhanced 
productivity and livelihood security. Naveen variety 

land ecologies where conventionally farmers were 

With changing climatic scenarios shallow low lands are 

subjected to less moisture availability in many areas 

cultivation of short duration varieties like Naveen could 

help the farmers getting an early harvest of the crop and 
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escapes the terminal moisture stress. This intervention 

was tested against farmers management (farmers’ variety, 

random planting with abnormal plant population, low 

dose of N fertilization, i.e.
without any plant protection measures). Growing of 

t/ha

practice. In addition to enhanced the productivity (about 

variety also helped the farmers to timely sowing of dry 

season crop (groundnut, sunflower, maize, etc.).

Demonstration of environment friendly ‘Pra Chi 
rice plantation technique’ (Raigad, Maharashtra).

Neral is popularizing environment friendly innovative 

agricultural technology, i.e.

demonstrated the success of this technique through result 

demonstration to farmers in Neral and nearby villages. 

Benefits of this technique are; reduction in production 

diesel saving (Avoiding unwanted ploughing by tractor), 

reduction in wastage of farm manures and fertilizers, 

reduction in crop diseases and insect attacks, increasing 

consecutive crops.

Increased water use efficiency through water 
saving technologies in Mewat, Haryana.
change is projected to reduce the water availability and 
increasing the water use efficiency has been the focal issue 
for long.   Field level water use efficiency is very poor in 
majority of irrigated areas in India. Water transportation 
and application methods require significant improvement. 

renovation of existing water harvesting systems, small 
scale water development techniques/technologies; 
laser land leveling at farmers’ field, conveyance of 
water through underground pipeline system, and use of 
sprinkler, drip and rain-gun irrigation systems were made 
with respect to water saving technologies; and introduced 

district for enhancing water application and use efficiency 
through participatory approach. 

Laser land leveling. Laser leveling is a proven 
agricultural on-farm 
technology that not only 
reduce farm irrigation needs 
but also highly useful to 
reduce irrigation time and 
increase water use efficiency. 
Laser leveling was done in 

irrigation water.

Underground pipeline system. Laying of 
underground pipelines of 

savings in irrigation water 

irrigated area.

Sprinkler system. Introduction of sprinkler system 

innovation interventions 
through laser leveling, 
underground pipeline system 
and sprinkler irrigation 
system enhanced the yield 
of wheat and mustard crops 

application efficiency.
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Increased fodder, feed and nutrient management 
helped the cattle health and milk yield in Mewat 
area, Haryana. Livestock is considered to be the most 

important component of livelihood security of farming 

community, particularly in the event of climatic stresses 

such as droughts. Livestock provides buffer to the 

farmers’ in terms of distress sales before he opts for the 

normal course, livestock provides additional income to 

the farm family. Therefore, a strong and healthy livestock 

provide resilience to the farmer in the periods of distress. 

Livestock is one of the major components of agriculture in 

cattle has been a concern 

and also that on the low 

milk yield of animals.  To 

overcome this situation, 

a multipronged approach 

was followed for carrying 

out the interventions in 

this area under the WB-

In this multipronged approach, the interventions 

were made for providing nutrient mixture, immunization, 

deworming, and introduction of multi-cut fodder sorghum.

Improved varieties of wheat provided higher biomass and 

saved prolonging the feed availability. This helped the 

farmers to provide adequate feed and fodder to the cattle.  

As a result of this strategy, on an average, milk 

the lactation period. This led to the improved income 

to farmers on one hand and also improved the health of 

children of farming families on the other. Overall increase 

in milk yield in the intervention units is estimated to 

`

mKRISHI® agriculture development in CCA 
project district collaboration with IARI. Agriculture is 

full of risk, especially when the weather phenomenon is 

changing so drastically.  Given this, the farmers need a 

continuous support and the also at the same time speed of 

the dissemination of the newer agricultural technologies 

should reach to them quickly.  But this is not possible 

because of the gap in reaching the information and hence 

the information quickly.

language, last mile connectivity and using available 

medium, to the farmers with the agro experts and the 

research institutes. This resulted in reduction in the 

time to connect to the experts, availability of the all the 

researched crop protocols, varieties details and Do’s/

Don’ts in a crisp manner to the farmers, the information 

and content organized in a way to reduce the learning 

curve, establishing a two way interactive system in a 

way that there is no additional load on the existing agro 

extension system but still giving any time query (ATQ) 

support, reduction in travel time and the hassles to take 

the plant along with them to visit to the experts andsaving 

in money, diesel and time. The dissemination has begun 

has been generated among the targeted population and a 

hand holding is being done to make the comfortable to 

the service.

Development of training facility. Training facilities 

display devices at rural resource centre, Alibaug, centre 

for social action, Alibaug, and rural resource centre, 

Apart from this another intervention which directly 

helped the feed availability to the cattle is that from 

improved varieties of wheat, which gave higher yield of 

wheat straw along with the grain yield.

Proving the immunization and deworming resulted in 

number of calves increased in the area. Providing nutrient 

mixture to the animals also resulted in improved health of 

cattle. Overall increase in cattle number and health needs 

sustainable supply of the feed and fodder to meet the 

increased demand. Therefore, the introduction of multi-

cut fodder sorghum was introduced concurrently to make 

the area self-reliant with respect to the fodder requirement. 
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5 Basic and strategic research in 
frontier areas of agriculture 

A significant headway has been made broadly in the 
generation of new information and sharing it in public 
domain by way of 221 research publications including 
168 in NAAS rated journals. Invention disclosures have 
been registered in 15 Indian patent applications one PCT 
and another one foreign (Australian) application: 5 Indian 
patent applications, were published during this period. 
Abundant (> 2.5 lakh)molecular resources have been 
produced and documented in different GenBanks, Protein 
Data Banks, etc. Specific output in various thematic areas 
of research is presented as follows:

5.1. Abiotic stress tolerance in agriculture

Bioprospecting of genes and allele mining for 
abiotic stress tolerance. Two conspicuous discoveries 
have been made in molecular domain involving abiotic 
stress tolerance in plants; (i) in maize, genes induced under 
stress conditions in water-logging tolerant genotype were 
mapped to, broadly, ‘binding’-related and ‘oxidation-
reduction’ gene ontology terms, and in susceptible 
genotype to ‘chloroplast’, ‘plastid’ and ‘transferase’ 
gene-sets, and (ii) in rice, homozygous transgenic lines 
expressing abiotic stress responsive OsFBK1 gene tagged 
with myc gene expressed shorter height and reduced root 
growth as compared to control. Silencing of OsFBK1 
using RNAi approach could reverse these expressions to 
manifest a normal rice phenotype.

Rice genome-wide association mapping was 
employed for salinity tolerance for a panel comprising 
220 rice genotypes, and out of 5246 SNPs assay thus 
set up 47 SNPs have been identified, and genome-wide 
association analysis carried out to uncover genetic basis 
of tolerance to salinity induced stress. In animal and fish 
species more than ten full length candidate gens have 
been cloned.

Diversity analysis of Bacillus and other 
predominant genera in extreme environment and its 
utilization in agriculture. Ten differentially expressed 
proteins that may impart tolerance to salinity stress have 
been identified from the microbe Bacillus pumilus SB49 
cultured at 20% of NaCl. Functions of gene(s) encoding 
these proteins are being ascertained. A variant allele of 
cry1Aa gene from the isolate NB7 has been confirmed for 
expression of the protein in E. coli.

Consortia of acid tolerant bacteria identified for soils 
under plantation crops, in various combinations, have 
done well to improve seedling stand of coconut, arecanut, 
cocoa, and vanilla; and a consortium for salt stress 
alleviation in chickpea has also been identified. 

Effect of abiotic stresses on the natural enemies of 
crop pests: Trichogramma, Chrysoperla, Trichoderma 
and Pseudomonas, and mechanism of tolerance to 
these stresses. Endosulfan tolerance in Trichogramma 
chilonis strains varied in form, from recessive to semi-
dominant; whereas tolerance for spinosad was clearly 
semi-dominant, and it was dominant for lamda cyhalothrin 
tolerance. Region-specific strains of Trichogramma have 
been identified from insecticide and temperature tolerance 
studies. Temperature tolerant strain of T. chilonis showed 
phenotypic plasticity; expressing more pigmentation at 
higher temperature (400C) as compared to ambient lab 
conditions. Also, differential protein expression was 
observed in salinity sensitive (RJ1) and tolerant (HAR4B) 
Trichoderma harzianum isolates. 

5.2. Resistance to biotic stress in agriculture

Allele mining expression profiling of resistance 
and avirulence-genes in rice-blast pathosystem for 
development of race non-specific disease resistance. 
Allelic variants of the dominant blast resistance gene 
Pi54 have been searched from 92 diverse rice land races 
and cultivars, from different geographical regions of 
India, using diagnostic blast fungal isolate Mo-nwi-37’1 
for allele mining. Two consensus insertions of 163 bp 
and 144 bp have been used for developing allele specific 
markers for use in marker-assisted blast resistance 
breeding programme. 

A variant allele of cry1Aa gene



60
NAIP ANNUAL REPORT 2012–13

A unique haplotype (H3) identified based on 
nucleotide polymorphism of Pi54 alleles, has been found 
linked to all the resistant alleles isolated from indica rice 
lines. Sequence variation was also used for developing 
allele specific DNA markers for use in the selection of 
better alleles.

Forty homozygous advanced backcross derived lines 
carrying the genes Pi54, Pi1, Pita, Pi9,  Pi5, Pib, Piz5,
and 80 homozygous lines carrying the genes Pi54, Pi1, 
Pita have been evaluated in replicated trial; segregating 
populations for genes Pib, Piz5, Pi9,  Pi5 have been 
raised and their grain phenotypes characterized. 

Novel strategies for molecular diagnosis of plant 
viruses. Cocktail polyclonal antibodies against two most 
important potato viruses: the conserved coat protein (CP) 
gene regions of Potato virus Y (PVY) and Potato virus 
X (PVX) have been identified and sub-cloned to create 
a dual expression construct. The fusion protein from the 
dual construct over-expressed in E. coli and was purified. 
The purified fusion protein was used to generate cocktail 
polyclonal antibodies (PAbs), which efficiently detected 
mixed infection of PVY and PVX in infected potato 
sample. The dual PAb showed better reaction compared 
to manual-mix of individual PVY and PVX PAbs. The 
Cocktail PAb was field validated with 70 potato plant 
samples.

The genes VL and VH specific to immunoglobulin 
(IgG) of Papaya ring spot virus (PRSV) have been cloned 
from mRNA of immunized spleen cells of mouse. Two 
expression constructs using these genes were developed 
and used to generate monoclonal antibody (MAb) in 
E. coli. The engineered MAb could successfully detect 
PRSV in crude leaf extract of papaya. 

Nature of interactions among the               
entomopathogenic nematodes, bacterial symbionts 
and the insect host. Described a new species of 
entomopathogenic nematode, Steinernema harryi 

sp.n. (HQ317501) from Tamil Nadu, on the basis 
of morphological and molecular characters. In the 
phylogenetic tree, the new species stands in distinct clade 
along with other members of carpocapsae group including 
the closely related species S. sasonense, S. siamkayai and
S.minutum.

Novel Protein Toxins 
produced from bacterial 
symbiont Xenorhabdus in 
phase I were identified to 
be Serralysin type alkaline 
metallo-protease, which 
could be a probable anti-
inflammatory supplement. 
The phase I crude proteins 
were toxic, causing 33% 
mortality in insect pests, 
which was doubled with 
use of ultra-centrifuged 
proteins.

Potential of RNAi in insect pest management: A 
model in silencing important genes specific to tomato 
fruit borer, Helicoverpa armigera Hubner (Noctuidae: 
Lepidoptera).Twelve genes, including 5 novel genes, 
were cloned and sequence characterized as likely 
targets for RNAi for silencing of genes of H. armigera;
37 sequences are documented at the Gen-bank. Insect 
bioassay screens were developed to assess the silencing 
efficacy of cognate dsRNA. 

Morphology of Steinernema 
harryi sp.n. (HQ317501) - a new 

species of EPN identified

Diet mediated dsRNA feeding of
H. armigera larvae for bioassay 

screen

In-planta dsRNA synthesis 
and bioassay

Tomato plants were genetically engineered to 
synthesize dsRNA of three genes, jhamt, chyandsp from 
H.armigera. In-planta insect bioassay showed reduced 
feeding/mortality, as quantified by Q-RT-PCR, from 
jhamt dsRNA generating tomato plants.

Understanding plant-nematode interactions using 
RNAi. Histopathological changes at the feeding site of 
root-knot nematodes, Meloidogyne incognita in tomato 
plants expressing dsRNA to silence two esophageal gland 
genes, AY134444 and AY134442, were significant in 
terms of (i) number of giant cells per feeding site, (ii)  
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area of giant cells, (iii) number of nuclei per giant cell 
and (iv) feeding cells to stellar cell ratio. The study also 
provided evidence at cellular level that subventral glands 
produce enzymes responsible for giant cell initiation 
and the dorsal oesophageal gland secretions stimulate 
and maintain giant cells in root-knot nematodes. Proof 
of RNAi silencing of esophageal gene in root-knot 
nematode was validated in Arabidopsis plants. There 
was significant reduction (40-50%) in number and size 
of root galls in transgenic (AF531170 dsRNA expressing) 
Arabidopsis plants.

Comparative expression of AF70 dsRNA expressing transgenic line
and wild type control Arabidopsis plants

Studies on the ecology and taxonomy of whitefly, 
Bemisia tabaci, in India, its symbiosis with various 
obligate and facultative bacterial symbionts. Efficiency 
in detecting bacteria by fluorescent DNA oligonucleotides 
versus modified probes containing locked nucleic acid 
(LNA) substitution in their structure was compared. 
LNA was found to considerably improve sensitivity 
of fluorescence in situ hybridization (FISH) probes as 
compared to the commonly used DNA oligonucleotide 
probe. Endosymbiotic bacteria and bacteriocytes 
containing Portiera and Arsenophonus in the males could 
be detected by employing LNA probes.

Detection of endosymbiotic bacteria and bacteriocytes

generated by the consortium and of sequences retrieved 
from GenBank showed the presence of one invasive 
group, MEAM1, and 8 other groups of B. tabaci in India. 
More than one genetic group was found co-existing in a 
field in Birbhum district, suggesting that anthropogenic 
activities may have role in the distribution and diversity 
of B. tabaci in India.

5.3. Molecular genetics and breeding

Genomic analysis of cotton boll and fibre 
development. Adaptive response operational in fuzzless-
lintless mutants of Gossypium hirsutum showed major 
down regulation (90%) of key genes and pathways leading 
to fuzzless-lintless status of the mutants. However, a 
positive shift (up regulation) in expression pattern of 
transcription factors towards later stages of development, 
and also simultaneous down regulation of stimulatory 
(e.g., Auxin, BR) as well as inhibitory (e.g., ABA) 
hormonal genes during initiation stage were observed, 
and expression partitioning among members of same 
gene family with major bias towards fiber development 
was revealed. 

Stage specific expression of Transcription factors
and genes involved in phytohormones

Cotton fiber glycoproteome was characterized to 
observe the cell wall destined structural and enzymatic 
proteins. Gene Ontology based functional annotation 
showed compositional variations unique to cotton fiber 
although the fiber glycoproteome followed distribution 
pattern similar to other plant glycoproteomes. Major 
determinants of structural and functional parameters 
governing the wall yielding properties of cotton fiber 
could be attributed to the abundance of a particular 
protein family.
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Molecular tools for exploitation of heterosis yield and 
oil quality in sesame. Effects of domestication bottleneck 
and selection on fatty acid desaturases in Indian sesame 
germplasm were studied. Individual nucleotide diversity 
at three major genes (fad2, o3fad, sad) in wild and 
cultivars indicated positive selection in fad2 and o3fad
loci (showing evidence of selection after domestication 
that reduced diversity in these critical quality governing 
genes) whereas sad locus showed more diversity in 
cultivars compared to wild.

Experimental engineering of soybean FAD3 
(Omega-3 fatty acid desaturase) gene driven by sesame 2S 
albumin gene promoter has been undertaken to express in 
a good yielding agronomically suitable sesame cultivar, 
and the PLR (pinoresinol lariciresinol reductase) gene of 
Forsythia intermedia has been transferred to express in 
sesame.

Unraveling molecular processes involved in 
adventive polyembryony towards genetic engineering 
for fixation of heterosis. Seventy progenies of guggul 
have been raised from about 1300 crosses made between 
obligate sexual female and male plants for tagging of 
apomixis trait. Arabidopsis promoters driving gene 
expression specifically in embryosac and chalazal region 
of the ovule were identified. Citrus heat shock protein 
(HSP) gene showing differential expression in pre-anthesis 
stage ovules of polyembryonic variety has been cloned 
and transgenic Arabidopsis plants expressing HSP under 
35S promoter generated. Promoter analysis of HSP gene 
of citrus in Arabidopsis revealed its capability to drive 
gene expression in ovules. Molecular resources including 
the expression data (microarray) of 40,000 genes of citrus 
at various stages of polyembryony development and 456 
EST (Expressed Sequence Tag) data of citrus have been 
augmented, and accessioned at the NCBI GenBank.

Biosystematics of the genera Vigna, Cucumis 
and Abelmoschus. A new species of Abelmoschus, A. 

Biological significance of cotton fiber glycoproteome

palianus Sutar, K. V. Bhat et S. R. Yadav, from Central 
India, has been reported and named after Dr B.P.Pal who 
did pioneering work on taxonomy of Abelmoschus and 
other wild relatives of crop plants brining focus on their 
importance to plant breeders. It flowers between June to 
November and sets fruits from September to February. 
This new species was found to grow along wastelands and 
on the bunds of cultivated fields. Abelmoschus palianus 
appears similar to A. angulosus but differs in epicalyx and 
capsule traits.

Abelmoschus palianus; a new 
species reported from Central India

Studies on relationship between ecogeography of 
the chemotypic variation of nine important but highly 
threatened medicinal plant species and prospects 
of their cultivation. (Closed). This concluded sub-
project has yielded two alternative species of Tribulus 
terrestris, identified from arid zone with common 
secondary metabolites (protodioscin, prototribestein 
and trubulosin). Effect of ecology on the morphology, 
growth and chemical constituents of second generation 
plant samples of elite accessions of identified species has 
been seen from multi-location testing of Acorus calamus, 
Desmodium gangeticum and Gymnema sylvestre in hilly, 
sub-tropical and arid conditions. Cost effective, new mass 
production methodology has been developed for raising 
Hedychium spicatum and Valeriana jatamansi seedlings 
to benefit the growers with profitable cultivation. Some 
elite efficacious accessions of the species- Tribulus 
terrestris, Acorus calamus, Sida cordifolia, Desmodium 
gangeticum, Asparagus racemosus, Gymnema sylvestre, 
Hedychium spicatum, Origanum vulgare and Valeriana
jatamansi have been identified. 

Towards development of a single cell C
4

photosynthetic system in rice. (Closed). Suitable donor 
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material for generation of single cell C
4
 photosynthesis 

could not be identified by the consortium of this concluded 
sub-project despite narrowing down to few species of 
Saueda and Hydrilla. Nevertheless, the genetic and 
molecular resources generated have been documented for 
their probable use in any further study on alternate path.

5.4. Biodiversity

Utilization of weed flora of medicinal value 
in some important cropping systems of Andhra 
Pradesh. (Closed). This concluded sub-project has led 
to addition of incremental pharmacognostic knowledge 
on some weed species from cropping fields, having 
potential medicinal value, mainly Cleome chelidonii, 
Gynandropsis gynandra, Chrozophora rottleri, Croton 
bonplandianum, Leucas aspera and Cyperus rotundus).
Their biological properties have been validated and 
specific phytochemicals from their extracts in various 
solvents investigated for the treatment of ailments like 
inflammation, diabetes, jaundice, etc. Herbaria samples 
have been documented and information on regional 
variation in ingredients/ efficacy generated.

Study of the status and nature of variability 
in freshwater   bivalves in the Western Ghats and 
identification of species with commercial value. 
(Closed). In this concluded sub-project, species identity 
of 25 Lamellidens and Parreysia specimens has been 
confirmed by generating DNA sequence data. Parreysia 
khadakvaslaensis did not match with the genus Parreysia
in the phylogenic tree prepared hence revised taxonomic 
status of the species has been proposed. Availability 
of freshwater bivalves; Lamellidens marginalis, 
Lamellidens corrianus, Lamellidens consobrinus and 
Parreysia corrugate, in the Western Ghat rivers, 16 other 
rivers of Maharashtra, 13 rivers of Karnataka, 10 rivers of 
Kerala, and 4 rivers of Goa was abundant; their species-
wise distribution has been mapped. However, Parreysia 
khadakvaslaensis, Arcidopsis footei and Pseudomulleria
dalyi were available in small quantities in specific areas, 
and thus need conservation priority. Fatty acid profile 
investigations revealed that Lamellidens marginalis and
Parreysia corrugata could be useful for extraction of 
omega-3 rich oil.

To Understand the nature of diversity in lac insects 
of Kerria spp. in India and the nature of insect x host 
interaction. Phylogenetic studies have shown 3 distinct 
clusters of the 48 lac insect lines studied. Twenty four out 
of one hundred microsatellite primers designed have been 
found useful in distinguishing the lac insect lines, and 
fluorescent labelled primers with dyes viz., FAM, VIC, 

NED and PET for these 24 primers have been synthesized 
for use in genotyping of lac genetic resources.

Dendrogram of 48 lac insect lines showing phylogenetic 
relationship based on Exon-Primed Intron-Crossing (EPIC)-PCR

Three new lac insect species from Manipur (Kerria 
manipurensis on the host Malvaviscus penduliflorus),
Kerala (Kerria thrissurensis on the host Amhertsia
nobilis), and Tamil Nadu (Kerria maduraiensis on the host 
Albizia saman) have been identified and described. In situ 
localization of Wolbachia and Bacteriome localization in 
Kerria lacca has been achieved.

In situ localization of Wolbachia and bacteriome of K. lacca
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Understanding the mechanism of off-season 
flowering and fruiting in mango under different 
environmental conditions. Two months early harvest of 
Mango cv Totapari i.e. during the month of March-April, 
in Medak district of Andhra Pradesh has been achieved 
with the application of the Paclobutrazol @ 3 ml per 
canopy to boost the remunerative value of the variety by 
` 10-15 per kg.
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A clear 45 day earliness in flowering up to one 
month in paclobutrazol treated trees of cv Dashehari was 
recorded in Warangal district when compared to untreated 
control in 200 trees orchard. In this large-scale study, 
paclobutrazol was applied to alternate trees, all of which 
showed early flowering clearly depicting effectiveness 
of paclobutrazol application. The market price of early 
harvested fruits of Dashehari mango was higher by ` 40 
per kg.

 5.5. Nanotechnology

Nano-technology for enhanced utilization of native 
- phosphorus by plants and higher moisture retention 
in arid soils. Studies of zinc nanoparticle penetration 
and their accumulation in plant cell validated that zinc 
nanoparticles can enter through stomatal openings. The 
penetration of nanoparticles inside the cell was confirmed 
and it was found that nanoparticles remain in functional 
nano-form and get accumulated inside the vacuole. 

Illustration of zinc nanoparticle penetration into plant cell via 
stomatal openings

Elemental analysis of zinc accumulation inside 
different plant parts to study toxicity has shown that 
plants sprayed with zinc nanoparticles had more zinc 
accumulation in leaf, stem and seed as compared to control 
where no nano-Zn spray was done. Nevertheless, the 
accumulation (% atom) of zinc in nano-Zn sprayed plants 
was still below the essentially required zinc in normal 
animal feed, indicating that nano-feed might as well be 
safe for animal feeding. Investigations in extracellular 
fungal proteins that were responsible for synthesis of 
metal nanoparticles from their precursor compounds 
have shown that 32 kDa proteins are responsible for 
nanoparticle biosynthesis whereas other proteins might 
play role in nanoparticle capping and stability.

Designing and studying mode of action and biosafety 
of nanopesticides. In the biosafety investigations carried 
out by the consortium, orthorhombic sulfur nanoparticles 
were found to be non-toxic whereas monoclinic sulfur 
nanoparticles were insignificantly cytotoxic against 

human derived lung fibroblast 
cell line (MRC-5) in terms of cell 
viability, cellular mortality, and 
programmed cell death. Acephate 
nano-ecapsulation as well as 
hexaconazole nano-ecapsulation 
were found to be biosafe against the 
tested organs of mice. These nano-
products were also more effective 
pesticides as compared to their 
counterpart commercial pesticide 
products.

5.6. Precision farming

Spectral reflectance and 
low cost sensors for real-time 
application in precision farming.
Independent validation datasets 
confirmed high correlation 
values (r2>0.7) for predicting the 
developed spectral models for soil 
organic carbon (SOC) and available 
potash (K) in non-saline soils; and 
electro-conductivity (ECe) and saturation extract for 
calcium (Ca2+) + magnesium (Mg2+), sodium (Na+), 
and chloride (Cl-). A medium correlation (r2>0.65) was 
also observed for saturation extract sulphate (SO

4
2) and 

calcarium (CaCO
3
). Best correlations among different 

plant growth parameters and spectral vegetation indices 
in wheat crop were observed at booting stage; among 
different phenol-phases of crop growth. Leaf colour 
index and NDVI among different spectral indices were 
best correlated with grain yield and 1000 grain weight. 
Spectral reflectance of the rice canopy at booting stage 
was strongly associated with different RLF infestation 
levels. RLF infestation levels were clearly detected using 
the canopy reflectance spectra, especially in the region 
of 750–900 nm, where reflectance from rice decreased 
as damage severity increased from 0 to 80%. The indices 
in VNIR region were better correlated than the indices 
in visible region. Simple ratio (SR) and Red Edge (RE) 
in VNIR region were most sensitive indices having best 
correlation with RLF infestation levels. High resolution 
multi spectral data of different sensors i.e. WV-02 (each 
site selected in Punjab), QB02 (two sites of Haryana), 
Geoeye and IKONOS-02 (each site selected in Punjab) 
was used to establish relationships with soil and crop 
parameters, and indices such as NDSI (Normalized 
Difference Soil Index), PSSR (Pigment Specific Simple 
Ratio) were worked out and correlated with different soil 
properties.
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Precision farming technologies based on 
microprocessor and decision support systems for 
enhancing input application efficiency in production 
agriculture. A controller based five-row seed-cum-
fertilizer drill has been developed. Required quantity of 
seed and fertilizer can be dropped by matching with speed 
of the tractor, which is sensed by a proximity sensor 
mounted on the front wheel of the tractor. Selection of 
various parameters like speed, quantity/flow, etc. can 
be done by the user through a keypad provided with up, 
down, left and right keys. Validation of drill along with 
software developed has been done on farm using soybean 
variety JS 9305 sown at a row to row spacing of 35 cm 
and given seed/fertilizer @ 80 and 100 kg/ha. Per cent 
variation in seed rate set by using the software and actual 
seed rate obtained by taking the output from individual 
spouts varied only marginally, from -3.14% to 2.43%. 
Similarly, the observed variation in fertilizer rate was also 
meagre, ranging from -1.61% to 4.85%. A continuous 
variable transmission (CVT) system for finite number of 
speeds was also developed to change the speed of the feed 
shaft of fertilizer applicator with help of microcontroller 
and DC motor.  

Field testing of controller based seed-cum-fertilizer drill (left) and 
variable rate fertilizer applicator

5.7. GIS application

Research into development of decision support 
systems for insect pests of major rice and cotton based 
cropping systems. The phenology model developed for 
rice leaf folder (Cnaphalocrocis medinalis Guenée), an 
important foliage feeder in all rice ecosystems, has been 
validated under field conditions in kharif, 2012 crop 
season. Prediction of the second brood of leaf folder 
development was accurate, which would help farmers in 
a timely and effective management of the pest.

A severe outbreak of leaf folder on rice was noticed 
in Kaul, Haryana during kharif, 2012. An attempt was 
made to assess the damage to rice due to leaf folder and 
its spatial spread using high resolution satellite data (5.6 

Field validation of phenology model for rice leaf folder 
during kharif, 2012

m, LISS-4, Resourcesat-2). Extensive ground-truth data 
was collected during October 2012. Reflectance spectra 
due to leaf folder damage on rice were characterized 
using ASD FieldSpec hyperspectral radiometer, and the 
ground control points (GCPs) of fields damaged were 
collected using DGPS. The satellite image was subjected 
to supervised classification (62% accuracy) using ground 
truth data. Severity and spatial spread of the pest damage 
were mapped.

Severe outbreak of leaf folder on rice in Kaul, 
Haryana and collection of ground truth data 

(inset)

Assessment of rice leaf folder damage
in Haryana using satellite data

Weather based prediction rules for cotton sap 
feeders’ viz., jassids, thrips and mirids were developed 
using historical data sets for the period, 2001-2008, 
and validated with independent testing data sets (2009 
-2012) not used in model building.  The mean prediction 
accuracy over four years in respect of jassids, thrips and 
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mirids was 89.1, 97.2 and 91.5 per cent, respectively. 
These weather based rules can be used to estimate weekly 
pest severity (low, medium and high based on economic 
threshold level) for taking up of appropriate management 
interventions. A web enabled decision support system 
“Crop Pest DSS” was developed and hosted at <http://
www.crida.in:8080/naip/> which is incorporated with 
predefined pest forecast models for rice and cotton 
pests. A met module comprising of daily, weekly and 
monthly data starting from 1971 was developed. Users 
can also upload weather data for their locations and set 
model input parameters. Several other features include 
generic degree-day, life table and population trend index 
calculators, decision tools for sampling, hyper-spectral 
indices for pest damage, GIS maps and pest diagnostics.

Testing of weather based prediction rules for cotton sap feeding 
pests (left) and webpage of crop pest decision support system for 

rice and cotton (right)

5.8. Natural resource management

Assessment of quality and resilience of soils in 
diverse agro-ecosystems. (Closed). In this closed 
sub-project, key indicators of soil quality and health 
have been identified for specific locations in 4 states – 
Punjab (AESR 4.1; Entisol, Inceptisol; Distt. Ludhiana, 
Roopnagar), Andhra Pradesh (AESR 7.2; Alfisol, 
Inceptisol, Vertisol: Distt. Warrangal, Nalgonda), Madhya 
Pradesh (AESR 10.1; Vertisol; Distt. Sehore, Vidisha) 
and West Bengal (AESR 15.1 (Inceptisol, Vertisol; Distt. 
Bankura, Hoogly). Relative Soil Quality Index (RSQI) 
has been developed based on the 15 known soil indicators 
(3 physical indicators, 2 biological indicators and 10 
chemical indicators) with assigned weights and marks; 
as a new approach to compare the soil quality attributes. 
On the basis of RQI values the soils were classified as 
poor (RSQI value < 50%), Medium (RSQI value 50 – 
70 %) and good (RSQI Value > 70 %) quality soils. The 
soil quality assessment based on RSQI values showed 
good relationship with crop productivity potential. 
Software SQIC for calculating soil quality index has been 
developed for scoring the selected components and a 
weighted soil quality index. 1270 Soil health cards have 
been distributed to farmers in four AESRs.

Understanding the mechanism of variation in 
status of a few nutritionally important micronutrients 
in some important food crops and the mechanism of 
micronutrient enrichment in plant parts.  Micronutrient 
efficient and inefficient cultivars of rice, wheat, maize, 
pigeon pea and bengal gram were identified using 
micronutrient yield efficiency and uptake efficiency index. 
The efficient cultivars can be grown in micronutrient 
deficient soils without affecting the yield level. The 
genetically efficient cultivars will be useful for identifying 
QTL to develop cultivars having both characters i.e., 
high yield and high micronutrient concentration. 
Genetically inefficient cultivars were used for agronomic 
biofortification of micronutrients. Biofortified grains (Zn 
enriched) when fed to rats to assess their bioassimilation 
rate, have shown increased micronutrient content in 
blood serum and carcass. Micronutrient efficient cultivars 
have been found capable in translocation of more Zn from 
both soil and foliar application; however, Fe and Mn were 
remobilized from vegetative parts to grain. In inefficient 
cultivars rhizospheric activities were more under nutrient 
stress conditions whereas efficient varieties were able 
to absorb/ translocate sufficient amount of nutrients as 
per their need in both the situations. Root geometry was 
found to be one of the important parameter influencing 
the micronutrient influx in plant. Localization studies 
have shown deposition of Fe and Zn in epidermis of 
chickpea, and apical cortical regions of pigeonpea stems. 
In wheat, Zn concentration was more in aleurone layer 
and seed embryo. Mn application influenced the vessel 
size of vascular bundle and enhance its translocation to 
the grain.

Georeferenced soil information system for land 
use planning and monitoring soil and land quality 
for agriculture. Agro-ecological sub-region (AESR) 
boundaries have been revised with SOTER database 
developed. With the new data sets actual available soil 
water has been calculated after the cessation of the rains, 
and used in revising length of growing period (LGP) 
assessment and refinement of LGP maps. The calculation 
of hydraulic conductivity (sHC) through real time 
datasets along with those generated through pedo transfer 
function (PTF) helped in refining the earlier soil drainage 
map. This map was used for refining the boundaries. The 
drainage map was used in identifying the poorly drained 
and well drained soils separately thereby helping to fine-
tune the agro-ecological sub-region map. The revision 
of the AESRs has been done for two important food 
production zones of India namely, the Indo-Gangetic 
plain (IGP) and the Black Soil Region (BSR). Initially, 53 
AESRs (17 in IGP and 36 in BSR) were mapped but after 
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the revision the number has been increased to 83 (29 in 
IGP and 54 in BSR).

Soil organic carbon dynamics vis-à-vis anticipatory 
climatic changes and crop adaptation strategies. In a 
rice-fish farming system, on seasonal basis, the emission 
of methane (CH

4
) was significantly higher (26-36%) 

whereas emission of nitrous oxide (N
2
O) was lower by 

9% under rice-fish compared to rice alone.

Application of 
organic amendments 
increased the soil 
organic carbon and 
algal population under 
flooded wetland soils. 
Algal isolates capable 
of higher biomass yield 
under elevated CO

2
 were 

isolated, maintained and 
further investigated to 
find significant increase in their biomass content (1028 
mg L ) at higher CO

2
 levels in a fortnight. This was a 

4.8-fold increase in biomass when compared to ambient 
conditions (214 mg L ); the chlorophyll content was 
enhanced by 172% at 4% CO

2
 level. An increase of 34% 

in lipid yield was observed. Optimum photosynthetic rate 
(150 to 350 μmol photons m-2 s-1) could lead to increased 
biomass productivity of the strain, which is also known to 
be hyper lipid producing under elevated CO

2
 conditions. 

Since natural sunlight provides four times more photon 
density than the experimental conditions, it is expected 
that approximately 1350 ton CO

2
 ha-1 year-1 may be fixed 

by the alga at 4% CO
2
 indicating its high prospect for 

carbon trading.

Modelling the performance of a few major 
cropping systems in eastern India in the light of 
projected climate change. Effect of eCO

2
 (476 ppm, 

elevated by 25% above normal) on rice yield was 
prominent (>15%) in summer season and less (<15%) in 
Kharif season. However the effect on Kharif rice varied 
over the years, which could be reasoned out to increased 
sterility of grains in some cases, because of increased 
day temperature (>35oC) coupled with high afternoon 
humidity (>75%). 

Soil Organic Matter (SOM) did not decrease over 
four seasons of Rice-Rice cropping system and rather 
marginally increased under eCO

2
 (confounded with 

higher temperature by 1-2oC) at some locations. Changes 
in SOM were related to increased root growth and litter 
amount rather than decreased soil microbial carbon 

(MBC). MBC declined sharply at the end of the first year 
and then remained almost a steady state in the second 
year. Continuous flooding and INM (with more Organic 
Matter) favoured high CH4 emission from the paddy 
fields.

5.9. Structures and processing engineering

Design and development of rubber dam for 
watersheds. Demonstration of rubber dams for water 
sheds has been extended to cover four more states – 
Uttarakhand, Meghalaya, Maharashtra, and Jharkhand 
besides Odisha where four such check-dams are 
successfully demonstrated. Construction of base structure 
at six additional sites was completed on which rubber dams 
are to be installed in the summer. Socio-economic impact 
due to extended period (45-60 days) of water availability 
(upstream 800 m to 1.70 km) in higher quantity (ranging 
between 4800 m3 to 10000 m3) for crops (in 12- 16 ha 
of cultivated land) affecting 35-40 farming families at 
different rubber dam locations was positive and more 
remunerative. There was a yield enhancement of paddy by 
about 16-25% during kharif season and farmers cultivated 
rabi pulses and vegetables for additional income. The 
rubber dam at Badapokharia has been instrumental in 
augmenting groundwater recharge. 

Bamboo as a green engineering material in rural 
housing and agricultural structures for sustainable 
economic growth. (Closed). This concluded sub-
project has standardized non-destructive testing by 
thermographic method, developed zero metal/zero 
concrete joints, bamboo-concrete ‘Bamcrete’ technology 
for arches and columns, bamboo-concrete wall panels, and 
bamboo domes. Also, eleven sets of cost effective testing 
equipment, and low/no energy equipment for creep, and 
fixtures for fatigue testing have been developed. The 
modular structures developed in the sub-project allow 
for standardization, codification, quality, etc., of bamboo 
as engineering material. Further, non-toxic preservative 
methods using herbal solutions have been developed 
along with co-relation among the physico-chemical 
characteristics of bamboo with its mechanical properties, 
and characterization of bamboo sections under creep and 
fatigue.

Studies on cryogenic grinding for retention of 
flavour and medicinal properties of some important 
Indian spices. An indigenous cryogenic spice grinding 
system has been designed and developed, fabricated 
(through outsourcing) and installed. It consumes 0.4 
kWh energy (at no load), and has capacity of grinding 
30 to 50 kg spice per hour depending on type of spice. 
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Investigations showed that cryogenic grinding is superior 
to grinding under ambient conditions for retention 
of flavour and medicinal properties (total phenolic/
flavonoid/oil/essential content and antioxidant capacity) 
irrespective of the variety of spice used. 

Indigenous cryogenic spice grinding system designed and developed

Studies on high pressure processing (HPP) of high 
value perishable commodities. High pressure process 
for pasteurizing natural litchi juice without adding any 
chemical additive has been optimized to give high quality 
ready to serve juice product with extended shelf life up to 
90 days under chilled storage. Commercial technologies at 
present involve use of high temperatures to preserve litchi 
juice for ensuring microbial safety, but this also leads to 
loss of natural flavor, color and bioactive components. 
Whereas in the non-thermal method developed, the product 
temperature during processing does not rise beyond 40°C, 
and covalent and hydrogen bonds are not broken. Thus, 
sensitive components of the litchi juice such as vitamins, 
phenols, flavor compounds, pigments, etc. are minimally 
affected. Superior nutritional and organoleptic qualities 
were maintained after processing and throughout chilled 
storage and microbiological safety is assured. Similarly, 
process optimization of high pressure treatment (200 
MPa) of yellow fin tuna (Thunnus albacores) chunks 
with high myoglobin content and lower microbial load 
has been optimized for raw consumption in the sashimi 
forms.

High pressure processed litchi juice and yellow fin tuna chunks with 
high myoglobin content

(27.09 folds), Cellobiohydrolase (CBH; 14.3 folds), and 
xylanase (23.65 folds) as compared to parental strain. 
ß-glucosidase from the mutant strain was catalytically 
very active showing 5.54 folds higher Vmax compared to 
parental strain. Molecular characterization of the mutants 
showed a distinct secretome profile.

Efficient process for the production and separation of 
oligosaccharides from rice straw has been developed. It 
completely utilizes cellulose and hemicellulose fractions 
in two steps. A laboratory scale cross flow filtration 
(CFF) unit has been developed for ultrafiltration (UF) 
and nanofiltration (NF), which has low hold up volume, 
capacity to operate at low to high cross flow velocity and 
pressure up to 225 psi, low processing volume and ease of 
scale-up. The system has been designed for separation of 
oligosaccharides, which are high value products having 
tremendous potential in food and pharmaceutical industry

5.10. 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. An integrated 
ICT model (IIDS System) involving toll free IVRS, smart 
phone application and web based agri-advisory system 
has been developed to address farmers’ information 
need on important aspects in location specific manner. 
Major features of the model developed are; personalized 
‘Agro Advisory’ Based on ‘Farm and Farmer Profile’, 
live interaction with scientists, facility to ‘Refer Critical 
Problems’ to relevant ‘Crop Specialist’ available virtually, 
round the clock query registration facility’ through 
IVRS & smart phones, anywhere anytime access’ on 
past advisories, facility to ‘Push Emergency Message’ 
to farmers based on location and crop, and ‘Network 
Independent’ i.e. accessible from all networks. Web and 
IVRS based applications are available in three languages 
– English, Hindi and Telugu. The model is under field 
validation in Andhra Pradesh through Krishi Vigyan 
Kendras (Farm Science Centres) of ANGR Agricultural 
University.

Arsenic in food-chain: Cause, effect and 
mitigation.  (Closed). Arsenic resistance gene (Ars) 
in two arsenic transforming bacteria has been detected 
but neither arsenic respiring gene (Arr) nor arsenic 
oxidizing gene (Aro) were present, suggesting that 
arsenic transformation process may have role of some 
other molybdenum containing enzymes. Ars operon 
was abundantly present among environmental isolates. 
A number of pathogenicity genes were also recorded. 
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Novel biotechnological processes for production 
of high value products from rice straw and 
bagasse. A mutant of Aspergillus fusant 28 has been 
developed and identified on the basis of resistance 
to 2-deoxyglucose (1.5% w/v). It produced higher 
quantities of endoglucanase (15.85 folds), ß-glucosidase 
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Proteomic analysis of plasma proteins revealed that the 
intensity of different isoforms of apolipoprotein and 
transferrin significantly altered in ‘As’ exposed fish 
indicating generalized change to the expression profile 
of proteins related to lipid and iron transport. Two novel 
proteins which show changes in expression were found 
to be associated with liver development and functioning. 

Standardization of selected ethnic fermented 
foods and beverages by rationalization of Indigenous 
knowledge. Insta dry idly mix technology has been 
developed using a dry form of patented culture to get 
soft textured steamed idly. Wet idly batter mixed with 
preservative can be stored without spoilage for 3 days at 
room temperature and 5 days on refrigeration.

Ready to eat millet dhokla. Microbial load of the 
freshly prepared control and millet incorporated dhokla 
was enumerated and the microbial load was found in safer 
level. The dhokla kept under ambient condition found to 
be good for 24hrs. Whereas in refrigerated conditions 
vacuum packed ready-to-eat dhokla samples stayed good 
for 15 days, and in retort packed the ready-to-eat dhokla 
samples stayed good for 21 days.

5.11. Animal reproduction

Characterisation and differentiation of 
embryonic and spermatogonial stem cells in cattle 
and buffaloes. Spermatogonial stem cells (SSCs) 
were isolated by enzymatic digestion process, filtered, 
cultured and characterized by a specific marker and by 
immunofluorescence staining. Effects of growth factors 
on the expression level of some important genes were 
investigated in the SSC-like colonies. Expression level of 
THY1 gene was not affected by growth factors examined 
in present study whereas expression level of PLZF gene 
was found to be affected by additive effect of these factors. 
Study on enhancing the growth and pluripotency of 
buffalo ES cells involved cloning and over-expression of 
buffalo NANOG c-DNA in buffalo fetal fibroblast (BFF) 
feeder layers and embryonic stem cells (ESCs). The study 
was expanded to clone and over-express the leukemia 
inhibitory factor (LIF) and basic fibroblast growth factor 
(FGF2) in buffalo BFF feeder layers and ESCs, and it is 
concluded that the FGF2 supplementation improves only 
developmental competence (maturation and cleavage 
rate) of buffalo oocytes and embryos, but not the total 
blastocyst yield. Investigations have shown that newborn 
fibroblast cells (BNF) feeder cells were more suitable for 
culturing of the buffalo ESCs. Conclusive results have 
shown that the over-expression of NANOG in buffalo 
fetal fibroblast and ES cells improved the growth and 

pluripotency of ES cells. Further, ES cells can be grown 
on transgenic BFF feeder cells without adding LIF and 
FGF2 in culture medium.

‘Mahima’, a female calf weighing 32 kg was born 
on January 25, 2013 to ‘Garima-II’ a cloned buffalo, 
which had been produced by hand-guided cloning 
using embryonic stem cells (ESCs) as donor cells. 
This is the first calf in the world to be born to a cloned 
buffalo thus produced. The Garima-II had attained early 
sexual maturity at 19 months of age (compared to her 
contemporaries – around 28 months) and was inseminated 
with frozen-thawed semen of a progeny tested bull on 27th

March 2012, which resulted in conception and delivery to 
female calf ‘Mahima’ through normal parturition.

Mahima (calf) and Garima-II (cloned buffalo)
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Genetic basis of inferior sperm quality and fertility 
of crossbred bulls. PCR based method developed to 
trace their exotic inheritance pattern (for Holstein, Jersey 
or Indicine Y chromosome). The study directed towards 
detection of autosomal recessive diseases by PCR based 
method. An allele specific PCR technique was applied 
to amplify and detect mutation on specific DNA target 
sequences.

A simplified bi-sulfite sequencing protocol has 
been optimized to determine methylation status of CpG 
islands. The protocol allows accurate estimation of 
CpG methylation status. The method is very simple and 
inexpensive, can convert more than 95% of unmethylated 
cytosine into uracil residue. These uracil residues could 
easily be detected subsequently.

Molecular basis of capacitation like changes 
in the assessment and prevention of cryodamage 
during cryopreservation of bovine spermatozoa 
(Buffalo and Crossbred Bulls) (Closed). Soya milk 
extender was developed as an effective and cost-effective 
substitute of egg-yolk extender for use in in preservation 
of spermatozoea.Number of tyrosine phosphorylated 
proteins was found to be more in cryopreserved 
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PCR based test for five important common genetic disorders in cattle

spermatozoa compared to fresh spermatozoa where only 
few such proteins could be detected. Eleven tyrosine 
phosphorylated proteins were identified in buffalo 
spermatozoa and 8 in Karan fries spermatozoa during in
vitro capacitation by heparin. Proteins like Glutathione-
s-transferase Mu3 (GST), Glyceraldehyde-3-Phosphate 
dehydrogenase-2 (GPD2) and Outer dense Fibre-2 (ODF

2
)

were common in physiological and cryopreserved induced 
capaciatation. Inhibitor studies revealed that cAMP, 
ERK and PI cycle dependent and independent pathways 
are involved in protein tyrosine phosphorylation during 
cryopreservation of buffalo spermatozoa. The subset of 
tyrosine phosphorylated proteins was found to be less in 
soya milk extender compared to the egg yolk extender.      

Elucidating the physiological and genomic 
regulation process of follicular development, 
oocyte maturation and embryogenesis in buffalo.
Superovulatory protocol involving ablation of the 
dominant follicle just prior to the FSH treatment was 
found to significantly improve the ovulatory response in 
buffaloes. Differentially expressed proteins in atretic, non 
atretic and preovulatory follicles in buffalo were identified 
using the 2D-PAGE proteomic analysis. Around 20 clear-
cut differentially expressed proteins were identified by 
mass spectrometry analysis. Follicular stage specific LH 
regulated novel gene (NFIL3) transcript variants were 
identified, which hinted of its role in ovulation. Full 
length characterization has been completed for 4 novel 
buffalo oocyte transcripts that revealed them as authentic 
long non-coding RNA sequences. These were found to be 
significantly differentially expressed in ‘good’ and ‘bad’ 
oocytes.

Developmental potency of parthenogenetic goat 
embryos. Comparative expression profile studies showed 
that the expression of both paternally and maternally 
imprinted genes was perturbed in parthenogenetic 
embryos which may be one of the reasons for failure of 
parthenogenetic embryo development up to full term. It 
was also observed that the expression of most of the genes 

in parthenogenetic embryos were perturbed as compared 
to cloned embryos. In the study on in vivo developmental 
potency in caprine, presence of viable conceptus was 
confirmed by ultrasonographic examination in one 
instance but the pregnancy could not sustain due to 
abortion. Microsatellite analysis for 14 loci to confirm 
parthenogenesis revealed amplification of 12 out of 14 
microsatellite loci. Two markers excluded the origin of 
parthenogenetic fetus from the others and thus revealed 
that surrogate mother has not contributed genetically to 
the fetus.

Analysis of mammary gland transcriptome 
and proteome during lactation and involution in 
indigenous cattle and buffalo for identification of 
probable mammary biomarkers. Probable biomarkers 
of lactation performance – serpine-like protease inhibitor, 
non-muscle myosin, Annexin A1 and MFGE8 – were 
validated for expression in high vs low milk producing 
cows. Serpine-peptidase inhibitor and Annexin A1 were 
observed to be highly up regulated in mammary epithelial 
cells of low producing cows. Very high expression of 
Serpine-like protease inhibitor is a very significant finding 
which suggests that these inhibitors blocks the effects of 
serpines in low producing animals which may be playing 
important role in functional activities of differentiated 
mammary epithelial cells. Over expression of proteins 
like milk fat globule membrane 8 (MFGE8) and non-
muscle myosin in high producing Sahiwal cows was also 
observed, which indicates their probable significant role 
in positively regulating the molecular events associated 
with lactation. 

Systemic pathway analysis has revealed key 
differences in transcriptome profile of buffalo and Sahiwal 
cows mammary epithelial cells during early lactation 
stage. The analysis unravelled genes involved in several 
pathways like, glucose metabolism,  Metabolism of 

Gene Set Enrichment Analysis (GSEA) of differentially expressed 
genes in Buffalo with respect to Cattle MEC at early lactation

BASIC AND STRATEGIC RESEARCH IN FRONTIER AREAS OF AGRICULTURE 



71
NAIP ANNUAL REPORT 2012–13

triacylglycerols, cell cycle regulation,  insulin signalling 
action, translation control, etc.

5.12. Animal health

Bovine mastitis: Unraveling molecular details 
of host-microbe interaction and development of 
molecular diagnostic methods. (Closed). Accessory 
gene regulator agr type-1 predominated (84.8%, 151/178) 
among the Staphylococcus aureus isolates obtained from 
bovine milk, extra-mammary site, animal handlers. 
Significant host pathogen interactions in mice model 
were revealed. Role of miRNAs upon bacterial infection 
in bovine mastitis unraveled new aspects of regulation 
in host pathogen interactions at post transcriptional 
level vis-à-vis new promising therapeutic strategies for 
mastitis caused by S. aureus. Employing small RNA 
sequencing allowed identification of micro RNAs which 
play an essential role in the regulation of gene expression. 
Small RNA sequencing revealed that two miRNAs (let-
7g and mir-210) were up regulated in their expression in 
infected vs. control tissue whereas miRNA 147, a known 
key miRNA functioning as a negative regulator of TLR 
induced inflammatory response, was down regulated. The 
miR-210 is an important regulator in immune responses, 
which has been documented as a negative regulator for 
pro-inflammatory cytokine expression. 

Identification of oncolytic viral genes and 
development of tumour targeted nano-delivery vehicle 
for cancer therapy in bovines. Oncolytic Potential 
of NS1 Gene of Canine Parvovirus-2 was evaluated in 
chemically induced tumours (DMBA) in rats. NS1 gene 
has the ability to establish Ideal Immune response against 
cancer cells. It potentiates Innate (NK & Mononuclear 
cells) as well as Adaptive (CD4+ and CD8+) immune 
responses. A bi-cistronic gene construct was designed 
using NS1 and VP3 gene. Rat tumour models (mammary 
tumours) were developed using LA-7 cell line for 
evaluating the oncolytic efficacy of recombinant viral 
gene constructs developed in this study. Three rounds 
of in vivo bio-panning (Phage display peptide library) 
was carried out in LA-7 induced tumor rats to identify 
the tumor specific homing peptides. A tripeptide motif 
(SAP) was found promising motif for tumor specificity. 
Karyotyping of BRT cell line was done which showed 
chromosomal aberration. In addition safety assay of BRT 
cell line was conducted in lab animals.

Toll-like receptors in farm animals-evolutionary 
lineages and application in disease resistance. In-
silico modeling of the leucine rich repeat domain (LRR) 
of the TLR of farm animals and their docking with the 
different ligands indicate potential of structural variations 

contributing to the differences in the downstream cytokine 
levels across species and different breeds. A simple PCR 
based DNA test has been developed for the differentiation 
of cattle and buffalo meat and milk. 

Toll-like receptors in phylogenetically divergent 
fish species-their contribution in modulating the innate 
immunity. In catla, mrigal and catfish TLR4, TLR5 and 
TLR22 gene expressions have been observed following 
ligand stimulation and bacterial (Aeromonas hydrophila)
infection. In rohu, TLR3 signalling was activated by poly 
I:C to induce type-I interferon and Mx gene expression. 
Full length cloning and sequencing of rohu Interferon 
gamma and its inductive expression by various PAMPs. 
For the first time, 3D model of rohu TLR2 and NOD1 
has been constructed to analyze its biological function. 
The critical domains in rohu TLR2 and NOD1 that 
recognize bacterial PAMPs have been identified. Whole 
transcriptome profiles of mrigal and magur kidney were 
generated in healthy and A.hydrophila infected fishes. 
Generation of the whole transcriptome from spleen and 
kidney of Chyloscyllium griseum had enabled to identify 
the presence of TLR3, TLR6 and TLR9 orthologs of 
higher vertebrates.
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Induction of TLR3 and Mx gene expression in rohu by synthetic 
dsRNA

Serological diversity and molecular 
characterization of Dichelobacter nodosus and
development of vaccine against virulant footrot.
Prevalence of foot rot in sheep in J&K continues to 
be above 16%. Serogroup B continues to be the most 
frequent serogroup based on the continuous monitoring of 
the serological diversity of D. nodosus. Initial evaluation 
reports on lysate vaccine of D. nodosus indicated that the 
vaccine has therapeutic effect; the animals have protective 
titre at 45 days of first vaccine dose. Variant of twitching 
motility gene (Pil T) and U 32 Family Peptidase from 
D. nodosus have been recorded. Immunogenic potential 
of the purified fimA gene was tested by immunizing 
BALB/c mice with fimA followed by a single booster 
dose. Analysis of antisera from the mice showed a very 
good antibody response. Sera collected a week after the 
booster dose was analysed; the antibodies were able 



72
NAIP ANNUAL REPORT 2012–13

to detect recombinant fimA in immunoblot analysis. 
Immunogenic potential of the purified Omp1D, BALB/c 
was checked on mice immunized with Omp1D followed 
by a single booster dose. Analysis of antisera from these 
mice showed a very good antibody response and the 
antibodies were able to detect recombinant Omp1D in 
immunoblot analysis as well as in ELISA.

Gene silencing – A strategy for management of 
white spot syndrome virus (WSSV). The anti-sense 
constructs with penaeidin and histone promoters were 
successfully transfected in eggs and post-larvae of 
Penaeus monodon. The protective efficacy of the anti-
sense constructs was tested by challenging the animals 
with WSSV. The vaccinated animals showed a survival 
of 80% when compared to control animals in laboratory 
experiments. The silencing effect was also verified with 
real-time PCR which showed significant decrease in viral 
load. The performance of the vaccinated animals was 
field-tested by culturing in the farm and harvesting after 
64 days of culture; total harvest of 268.3 kg was obtained 
after stocking 20,000 vaccinated post-larvae in a 0.75 ha 
farm. The persistence of the anti-sense constructs was 
also verified at various stages of development. 

Study of herbal acaricides as means to overcome 
the development of resistance in ticks to conventional 
acaricides. The two herbal acaricides products developed 
for control of tick infestations in animals were found 
effective 50-75% against resistant tick lines; and 60-80% 
against lice, dog tick (R. sanguineous) and Hyalomma
anatolicum. The developed technologies were safe with 
no adverse reaction on animals (OECD guideline-410 
followed) and stable over more than a year when stored 
at room temperature. The in vivo efficacy of herbal 
acaricides was 68-75% when applied as an aqueous 
solution by swab method. The anti-tick herbal products 
were validated at organized and unorganized dairy farms 
of Rajasthan, Haryana, Punjab, UP and Uttarakhand. Tick 
infestation was determined before the application and the 
application was repeated after 15 days, and 70 - 85% tick 
control was achieved as determined by counting ticks at 
6”x6” area on the neck of animals.

     Prior treatment              Treatment            Post treatment
Treatment of tail with developed herbal acaricides product

Sequence analysis of domain III S-6 region

Point mutation from cytosine (C) to adenine (A) 
nucleotide substitution (CTC to ATC) in para-sodium 
channel gene in domain II S4-5 linker region was 
detected, which suggests target site insensitivity and 
enhanced esterase activity as the possible mechanisms 
of deltamethrin resistance in the Indian isolates of R.(B.) 
microplus.

BASIC AND STRATEGIC RESEARCH IN FRONTIER AREAS OF AGRICULTURE 

5.13. Network for cattle yard management

Development of wireless sensor network for animal 
management. A 25 sensor nodes network is employed 
for validation of multifunctional sensors in a single 
system automatically for different animal management 
applications. Data to the server is regularly provided 
from network on real-time basis, uploaded through GSM 
network at hourly interval in the web server. 

Miniaturized wireless sensor nodes for “Ankle 
bound Pedometers” to measure Activity and “Back strap 
for Mount Detection” were validated for detection of 
heat in cattle and buffaloes. Decision support system 
(DSS) using artificial neural Network (ANN) algorithm 
(maximum accuracy) found to be best suited for detection 
of lameness for routine screening of cows using “wireless 
sensor controlled four quadrant load cell platform”, based 
on per cent body weight distribution on individual legs of 
Karan Fries cattle. 

5.14. Milk and dairy production

Identification of quantitative trait loci for milk 
yield, fat and protein percent in buffaloes. Large 
reference family consisting of daughters of 12 sires was 
successfully created; out of over 1.2 lakh inseminations 
carried out a success rate of 49% was achieved, which 
established that artificial insemination for buffaloes was 
equally successful like in cattle. The paternity of all 
10,250 daughters was tested using molecular markers at 
a success rate of over 85% in the daughters tested. The 
family thus created is a large resource for conducting 
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systematic genetic studies. The resource family is being 
provided with health, vaccine and veterinary care and also 
insemination services, and various phenotypic/ growth 
parameters at six-monthly intervals – age at first heat, 
age at first calving, milk yield, fat and protein percentage 
parameters along with somatic cell score  are recorded on 
daughters of 12 sires. 

Milk yield data on 1200 daughters which completed 
their lactation has been analysed and two major QTLs for 
this trait identified on BBU1, another two major QTLs on 
BBU2, two on BBU6, three on BBU7, one on BBU8, two 
on BBU9, two on BBU10, and two on BBU15. For the 
somatic cell count, three major QTLs have been identified 
on BBU1, three on BBU2, two on BBU6, three on BBU7, 
four on BBU8, four on BBU9, three on BBU10, and three 
on BBU15.

Development of biosensor and micro-techniques 
for analysis of pesticide residues, aflatoxin heavy 
metals and bacterial contamination in milk.
Technology on pesticide residues analysis using biochip 
was advanced with batch fabrication and measurements 
at different partner locations. Milk samples from field/
market were collected and analysed for 3-4 weeks 
continuously with the developed biochip and the analysis 
was demonstrated in real time for assessment of the 
technology. Milk samples from urban, rural and industrial 
areas were collected and tested with the developed 
biosensors; Cd and Pb ions were detected in the samples. 
A real time enzyme substrate assay for detection of E. coli 
O157:H7 in milk has been optimized. A novel lost cost, 
field portable biochip device for ultrasensitive analysis of 
aflatoxin M1 in milk and Aflatoxin B1 in animal feed/
peanut extract has been developed. A visual test kit using 
nanoparticles for sensing organophosphate pesticide 
residues in milk has been developed, and cross-validated. 
Repeatability of the test has been ascertained using the 
developed method for real sample analysis.

Detection and mitigation of dairy pathogens 
and detection of adulterants using chemical biology. 
Validation of functionalized gold nanoparticles (Fn-
GNP) and Aptamer-GNPs based urea biosensor with 
commercially available urea detection kits has been done. 
The developed methods works by giving a “one” or “zero” 
output and is working fine in terms of reproducibility of 
measurement (i.e. colour change in presence of urea) for 
onsite analysis of urea in milk. Milk samples spiked with 
60 mM urea when analyzed with Fn-GNP and Aptamer-
GNPs based methods, showed visible colour change 
from red to purple. A fluorescent method for detection of 

adulteration in cheese whey in milk has been developed, 
which is sensitive to detect 10 per cent adulteration. 

Novel approaches for production of nutraceuticals 
from milk and indian herbs for potential use in functional 
dairy foods. Recombinant aminopeptidases (PepX, 
PepO2, Pep Q) have been cloned and expressed. Cell 
envelope protein (PrtR) also successfully cloned and 
partially expressed. Butyrivibrio fibrisolvens, the major 
CLA producing bacteria, was isolated (62 isolates) 
from different indigenous sources and their molecular 
characterization done. Use of plant extracts of Lucas
aspera as feed additive, high CLA producer Butyrivibrio
isolate increased CLA production by approximately 
372%. In-vivo studies indicated immunomodulatory 
effect of addition of herb extracts into milk without 
affecting its processibility. 

5.15. 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. buffalo calves were fed on diet supplemented with 
nitrate at the rate of 0.5% of the concentrate mixture 
and then increased weakly by 0.5%, reaching up to 3%. 
The diet was iso-nitrogenous and iso-caloric. There was 
a higher body weight gain (13.4%) and feed conversion 
efficiency (9.7%) in nitrate fed group as compared to 
control. Methane emission was adversely affected by 
nitrate feeding; being significantly lower in nitrate-fed 
animals. The concentration of methaemoglobin (indicator 
of nitrate toxicity) increased in the nitrate fed animals 
but the values were within the safe limits permissible in 
buffaloes. 

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. Recombinant 
microbes such as B. fibrisolvens and yeast were obtained by 
re-ligation and transformation of shuttle vector constructs 
having FAE. Cloned cellobiohydrolase, avicelase, 
lignin peroxidase and manganese peroxidase gene from 
Phanerochaete chrysosporium into yeast Saccharomyces  
cerevisiae. Expression of these genes have been observed 
by western blotting. The in-vitro experiments with 
recombinant FAE enzyme and recombinant microbes 
on crop residues, showed increase in digestibility. In-
vivo experiments using recombinant enzyme was carried 
out in crossbred cattle, DGGE gel run and amplified the 
bands from DGGE gel and the sequence revealed the 
microbial diversity. 
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5.16. Meat production

Development of goat having knocked down 
myostatin gene through RNA interference technology 
to enhance the meat production. Knockdown efficiency 
of MSTN gene in case of stable adult fibroblast cell line 

after 11th passage was about 90% as compared to mock 
control. About 15-20 transformed embryos having knock-
down MSTN gene have been produced and cryopreserved, 
for further transfer in to surrogates. Also, established 
spermatogonial germ cells culture in sertoli cell feeder 
layer and in vitro transduced with GFP expression vector.

BASIC AND STRATEGIC RESEARCH IN FRONTIER AREAS OF AGRICULTURE 
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6 International and national 
trainings

Under human resource development (HRD) 
in identified frontier areas of agricultural sciences, 
scientific and other staff of NARS institutions was 
provided specialized trainings. Cutting edge areas where 
technological advancement plays key role in improving 
the whole process of agricultural research have been 
clearly identified for learning and capacity building 
(L&CB) activities under NAIP. The L&CB is taken up 
under two categories; (i) within the approved consortia, 
to develop special skills to achieve objectives of the 
consortia and (ii) L&CB activities at ICAR/SAU level to 
in the cutting edge frontier areas of agricultural sciences.

6.1. Consortia level L&CB activities
Capacity building of 453 personnel in various sub-

projects through participation in international trainings, 
workshops, seminars and other events was envisaged. 
Out of these approved slots, 285 scientists have 
completed their training. The timing of the international 
host institute/guide, and various events contemplated for 
participation by the approved personnel has been one of 
the obvious gap other than getting the visa in time, which 
may have constrained some of the candidates to complete 
their training. 

6.2. ICAR/SAU level L&CB activities

Foreign trainings.  For a total of 478 slots including 

456 in frontier areas of agricultural sciences and 22 
for the staff of the project implementation unit, NAIP 
were approved for deputation of scientists from ICAR 
institutes/SAUs for training at the centres of advanced 
research and studies abroad. The objective was to develop 
skills and form a strong base for future innovations in 
NARS to contribute to productivity improvement and 
play leadership/trainer’s role in agricultural research. 
Out of 456 slots, 370 proposals were sanctioned up-to 
March 2013, and further 368 scientists out of these have 
completed their training abroad. For the remaining 86 
slots, proposals were re-invited, evaluated, and scientists 
from various research organisations are short-listed.  

National trainings.The strategy was to organize the 
national trainings in selected areas for larger groups in 
various institutions. Proposals were invited from eminent 
and reputed research groups within the country, including 
in collaboration with scientist from abroad, if needed.  
A total of 86 national trainings were sanctioned out of 
which 79 trainings covering 1336 scientists have been 
completed. Two trainings could not be undertaken by 
the organisers, i.e. Directorate of Research on Women 
in Agriculture, and National Centre for Agricultural 
Economics and Policy Research who, therefore, returned 
the funds. Status of trainings sanctioned by NAIP up to 
March 2013 is summarized below.

Category Approved Sanctioned (letters issued) Completed Expenditure (` in crore)

Foreign Training

     Consortia Level 453
302

(66.66%)
285

(62.91%)
8.90

     NARS Level 478
386

(80.75%)
368

(76.98%)
20.58

Sub-Total 931
688

(73.89%)
653

(70.13%)
29.48

National Training 86
86

(98.67%)
79

(91.86%)
5.30

Grand Total 1017
774

(76.11%)
732

(71.98%)
34.78
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6.3. Significant achievements in the international 

trainings under NAIP

A US patent application has been filed by Cornell 
University, USA on Seed coating with electrospun nano-
fibers for controlled release of pesticides. Dr. K. Rameash, 
Sr. Scientist, NBPGR Regional Station, Hyderabad and 
a trainee deputed under NAIP, L&CB activity at the 
Textile Nanotechnology Laboratory, Cornell University, 
USA under the resource persons Prof. Juan P. Hinestroza 
and Dr. K. V. Raman is an inventor as recorded in the 
patent application. The invention is for a novel seed 
coating process, in which pesticides incorporated in a 
biodegradable polymer is coated on the surface of seeds 
using electrospinning/electrospraying technology.

In a training on marker assisted selection at Clemson 
University, Clemson USA under the resource person Dr. 
Chitranjan Kole, the NAIP trainees namely Dr. Virendra 
K. Rao (GBPUAT, Pantnagar), Dr. Anju Bajpai (CISH, 
Lucknow), Dr. S. Backyarani (NRC for Banana, Chennai), 
and Dr. Jogendra Singh (ICAR Research Complex for 
NEH Region, Manipur Centre, Imphal) have been able 
to jointly publish a paper in the Journal of Plant Science 
and Molecular Breeding. The innovation was for the 
first genetic map and positions of major fruit trait loci 
of bitter melon (Momordica charantia). Construction of 
first genetics linkage map of bitter melon using a set of 
146 F2 progenies derived from an inter-botanical variety 
cross between Taiwan white, Momordica charantiavar
charantia and CBM12,  M. charantia var. muricata
was done. This map will be useful in marker assisted 
breeding of these fruit traits and future mapping of genes/
QTLs controlling phyto medicines content exhibiting 
contrasting variation between the parents. 

Utilization of human resource trained abroad 
as trainers in NARS. Organized a total of 79 national 
trainings by utilizing expertize of internationally trained 
manpower under NAIP. Out of these, in about 20 national 
trainings foreign-trained scientists served as course 
directors. About 100 trained scientists acted as resource 
person for national trainings and summer/winter schools, 
and further over 100 students have registered for doctoral 
and master degrees under these foreign trained scientists 
as guides. 

Experiences and scientific/practical utility of the 
international trainings under NAIP. Central Institute 

of Brackish Water Aquaculture (CIBA), Chennai has 
reported that various new analytical techniques learnt, 
are helping in strengthening the on-going research work 
such as the classification algorithms and bioinformatics 
programing languages, molecular tagging with green 
fluorescent protein (GFP) gene, mucus as a biomarker of 
health and immunity, and sorting of specific stem cells 
using flow cytometry. Further, based on training received 
by its scientist, CIBA initiated work in new frontline 
areas like effective mechanism to elicit the immunity 
in shrimps, gene expression studies of cryptic viral 
infections in shrimps, dietary neutraceuticals on growth 
and health of fish, and climate change effects on fish life 
cycle. The techniques learnt are also helping the institute 
in deciding major program’s to be taken up in XII Plan.

At the Central Institute of Agricultural Engineering 
(CIAE), Bhopal, the knowledge gained during the 
training is helping in strengthening the on-going research 
work like X-ray, CT and MRI image analysis of mangoes 
for non-destructive quality evaluation, enzyme assisted 
aqueous extraction processing (EAAP) of soybean, and 
spectral signature generation for some crops at different 
stages of plants. Based on training received by scientist, 
CIAE has initiated work in new frontline areas such 
as conservation agriculture and its role in mitigating 
the effect of climate change, and nano-technological 
interventions for waste management and enhanced energy 
conversion. The institute has organized two national 
trainings and two summer schools. The foreign training 
has been instrumental in the development of machines/
equipment including a power tiller mounted laser sensor 
based single row herbicide application system, a tractor 
operated two row laser sensor based herbicide application 
system, and a controller based 5 row tractor operated seed 
drill. The institute has developed/strengthened linkages 
with various universities in USA namely, University of 
Nebraska, Lincoln, North Dakota State University, Fargo, 
Cornell University, Ithaca, Iowa State University, Ames, 
and Virginia Tech, Blacksburg. Faculty from three of 
these universities has already visited CIAE, Bhopal.

6.4. Impact assessment

To derive specific analysis, brain storming sessions 
of internationally trained scientists under NAIP, course 
directors of national trainings and experts was organized 
by the IFPRI, New Delhi on June 12, 2012 and February 
21, 2013.

INTERNATIONAL AND NATIONAL TRAININGS 
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7
Administration and procurement

Procurement in the National Agricultural Innovation 
Project is a decentralized activity. The project document 
envisaged that 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 and is assisted 
by M/s RITES Ltd., Procurement Consultants hired for 
this purpose. The Procurement cell is the nodal point for 
all procurement related issues of the project. Its main 
role in procurement matters is advising and guiding 

the consortia; capacity building of project partners; 
consolidation of Procurement Plan for the entire project, 
and monitoring procurements carried out by the consortia 
and maintaining a data base.

7.1. Procurement plan and progress

The Procurement Plan is updated time-to time and 
submitted to the World Bank. Procurement plan vis-à-vis 
the procurement completed year-wise is given below.

(` in crore)

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 5.99 0.1 7.53 26.0 20.93 36.4 34.45

2012-13 -- 55.51 -- -- -- -- -- 55.51*

TOTAL 306.4 285.72 40.1 34.6 33.7 31.1 380.2 351.42

  * Procurement completed figures are up to 28.2.2013 only

7.1.1. Procurement of consultancy services at PIU-NAIP
The following consultancy contracts are continuing at the project implementation unit, NAIP:

S.No. Name of the assignment
Contract

Awarded to Period Value (` in lakh)

1. Consultants Services of Internal Auditor M/s Ernst & Young Pvt. Ltd. Up to December 
March 2014 278.18

2. Procurement consultants for NAIP/
ICAR M/s RITES Ltd. From 03.07.2009 to 

30.07.2013 289.39

3. Outcome focused impact evaluation M/s PwC Pvt. Ltd. From May 2012 to 
June 2014 92.93

4. Consultants services of chartered 
accountant Mr. Niresh Kumar April 2010 to continue  0.50  per month
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7.1.2. Major procurements in progress.
The following major items of procurement in Component-1 are under process:

Procurements Estimated cost (` in lakhs) Status

Procurement of MPLS network under NABG 448 Bids under evaluation

Production hardware for MIS sub-project 380 IFB published

Additional hardware for Central Data Centre 1500 At proposal stage

ORACLE licenses 787

500 At proposal stage

7.2. Training and capacity building

Procurement Unit of PIU-NAIP organized phase-
wise trainings to the sub-project implementing units to 
build the procurement capacity of the representatives. 
The training details are given below. 

S.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 
(refresher
trainings)

3 109

Total 34 1492

In addition to this, a special session on procurement 
issues is dedicated in every workshop or consortia 
meetings to clear  on the spot doubts raised by the sub-
project implementing units. 

7.3.  Other activities of procurement cell   

Monitoring and supervision. Procurement to be 
undertaken 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 imported items. 

S.No. Tasks Timeline of 
performance

1.
Monitoring and supervision 
of procurement undertaken 
by the consortia partners 

As and when 
needed

2.

The ICB/NCB documents 
pertaining to the consortia 
partners are vetted before 
sending them to the 
World Bank for getting no 
objection.

As and when 
referred to PIU

3.

Response to the query 
raised by the project 
partners pertaining to the 
procurement

Immediate

4. Updating the  FAQs on 
procurement Monthly

5.

Participation in the 
component workshops for 
discussion and interaction 
on procurement related 
matters with the consortia

As and when 

6. Issue of Custom Duty Immediately

Grievance redressal mechanism: A proper grievance 
redressal mechanism is in place at PIU NAIP. National 
Coordinator, Component – 3 has been identified as local 
point person for disposal of grievances. At consortia 
level, the CPI/CCPIs have been sensitized to handle any 
such issue meticulously.  Guidelines have been issued to 

ADMINISTRATION AND PROCUREMENT
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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.  A total of 18 complaints were received and all 
were disposed.

Department of administrative reforms and public 
grievances, government of India has launched a grievance 
portal and NAIP has a separate user ID and password for 
grievance handling. The Under Secretary, NAIP is the 
designated Officer for this purpose. As on date there is no 
complaint registered under this portal.

Right to information (RTI): Matter relating to 
RTI is attended on priority basis as and when it comes. 
Quarterly report is provided to ICAR.

Post procurement review: Annual post procurement 
review (PPR) is being carried out by the World Bank 
appointed agency, M/s GPCL. During January 2013 PPR 
was organized at three locations – Mumbai, Hyderabad 
and New Delhi. The report is awaited. 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. 

ADMINISTRATION AND PROCUREMENT
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7.3.1. Infrastructure facilities added
The basic physical and organizational structures are 

provided under the project in the form of communication 
networks, IT related infrastructure, farm machineries, and 
laboratory and office equipment apart from renovation 
work. Under component-1 the infrastructure facilities for 
providing high power computing through super computer 
under national agriculture bio-Informatics grid, online 
examination system for agricultural research service/
national eligibility test,  facilities for digitization of old 
books,  e-learning laboratories, incubation facilities, 
market information centers, advanced statistical 
computing and training centres are created.

Bemisia tabaci is one of several whiteflies that are 

agricultural pests and causes huge losses to crops. Under 
NAIP sub-project on studies on whitefly an insect proof 
climate control chamber has been constructed in IARI, 
New Delhi for culturing different populations of whitefly 
for study.

Kadaknath fowl, a native to Jhabua district of Madhya 
Pradesh, is famous for its black meat. It was observed that 
its population was declining rapidly and was under threat 
of extinction. An attempt was made under NAIP sub-
project for their conservation and promotion. The farmers 
were advocated on technologies of scientific poultry 
production, balanced feeding, handling of feeder and 
drinkers, health management and marketing. Hatchery 
was provided for better incubation and hatching success.

E-publishing facility at DKMA,
New Delhi

Statistical computing facility at 9 centres 

Rice Knowledge Management Portal at 8 centres

Insect proof climate control chamber (IARI, New Delhi)

e-Course development facility at 13 centres

Business Planning Development Unit at 10 centres

Kadaknath hatchery (RVSKVV, Gwalior)

National Agricultural Bioinformatics Grid (NABG), IASRI, New Delhi

ADMINISTRATION AND PROCUREMENT
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8
Financial management

Under NAIP, during the period from April 2012 to 
March 2013, claim of ` 92.59 crore (80%) has been made 
against the total expenditure of ` 115.74 crore. Till March 
2013 cumulative claim of ` 756.31 crore was made 
against the total expenditure of ` 945.32 crore. Under 
GEF project, claim of ` 25.94 crore (100%) has been 
made till March, 2013 out of total expenditure of ` 25.94 
crores. Thus NAIP and GEF together received cumulative 
claims of ` 971.26 crore from World Bank up to March 
2013.

Budgetary allocation vis-a-vis release and 
expenditure/ disbursement of 2012-13. The annual 

revised estimate of 2012-13 is ` 150.00 crore, i.e.
` 136.88 crore for NAIP and ` 13.12 crore for the three 
sub-projects under GEF. The total amount released to 
various implementing units up to March 2013 is ` 136.96 
crores (including ` 5.14 crore for PIU) under NAIP and         
` 12.86 crore under GEF sub-projects.

The details of release, expenditure and disbursement 
by the World Bank and percentage utilization as 
cumulative for the financial year (2012-13) are given 
below. The overall cumulative utilization is 64.94% up 
to March 2013.

Details of release, expenditure and utilization (` in crore)

Component
Total 

sanctioned
budget

Budget
2012-

13

Release
in 2012-13 
(till March 

2013)

Expenditure
2012-13 (up 

to March 
13) *

Disbursed
by bank 

(till March 
2013)

Cumulative
release till 
March 2013

Cumulative
expenditure

till March 
2013

Cumulative
amount

disbursed
by bank

Cumulative
utilization

as % of 
sanctioned

budget

1  455.22 71.00 71.38 68.96 55.17 309.62 275.80 220.64 60.6%

2  270.69 13.25 13.31 10.82 8.66 217.34 195.46 156.37 72.2

3  273.03 20.00 19.99 15.24 12.19 221.71 195.76 156.61 71.7

4  353.03 32.63 32.28 20.72 16.58 309.47 278.30 222.64 78.8

NAIP  1352.80 136.88 136.96 115.74 92.59 1058.14 945.32 756.26 69.9

GEF  36.00 13.12 12.86 11.37 11.37 30.56 25.94 25.94 72.1

Total  1388.80 150.00 149.82 127.11 103.96 1088.70 971.26 782.20 70.0

*  SoEs yet to be received from some sub-projects

Internal audit. The M/s Ernst & Young Pvt. Ltd., 
Gurgoan has been entrusted the work of internal audit of 
NAIP. 

Internal audit observations status.

Ltd. submitted 6 reports. Out of 1209 observations, 
1164 were settled and remaining 45 are under process 
of settlement.

Submitted 2 reports.Out of 304 observations, 238 
were settled and remaining 66 are under process of 
settlement.

Submitted 3 reports. Out of 440 observations, 298 
were of advisiory nature for which PIU-NAIP issued 
necessary instructions/ guidelines. Remaining 142 
observations related to procurement of assets are 
under process of settlement.

implementing units completed and reports were 
received in PIU-NAIP.

External audit (2011-12). Annual accounting and 
external audit of NAIP for 2011-12 has been done and 
the audit certificate submitted to the World Bank on 
December 31, 2012.
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9
Environmental and social safeguards

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. 

“Climate-smart agriculture”, assumes significance 
in addressing environmental and social safeguard 
issues arising out of various interventions at farmers 
field, laboratories or production units. The subproject 
interventions under NAIP are adequately addressing 
all the three issues following the detailed guidelines 
provided in the Aid Memoire of the World Bank Mission 
(Dec 3-7, 2007). 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.

9.1. Component 1:  ICAR as catalyzing agent for 

management change in the Indian NARS
Enabling small holder to improve their 

A subproject on “Enabling small holder to improve   
their livelihoods and benefit from carbon finance” 
is operative under component 1 The possible carbon 
sequestration and emission reduction interventions, 
which are validated under clean development mechanism 
(CDM), have been selected by the communities 
and are being applied in the respective project sites. 
These mitigation activities are prioritized according 
to the ecology and high probability of adoption by the 
community. Benefits from this project have been achieved 
in terms of Community lead SPV (special purpose vehicle) 
centre at OUAT site, nursery developed for the plantations 
at MPUAT site,women from the grid village nurturing 
plantations at project sites,tree plantation on the bunds 
of rice fields at CRIDA site,-agri-horti-citrus plantations 

at MPUAT site,-utilization ofenergy efficient chulha by 
women beneficiaries reducing wood consumption and 
cleaning environment and CFL lights distribution among 
stakeholders.

9.2. Component 2: Research on production to 

consumption system

Component-2 deals essentially with value chain of 
different commodities. By-product utilization of waste is 
encouraged to reduce its adverse effect due to its disposal, 
e.g. preparation of cookies, buns  from the waste of pulse 
milling  industry. Other 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 to 25000 acre 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.During the period 
2011-12, a case study on value chain on flowers for 
domestic and export markets was conducted and reported 
in NAIP annual report 2011-12. 

During 2012-13 the case studies conducted were:

generation for agro enterprise (Lead Centre: CIAE, 
Bhopal)

vegetables (Lead Centre: CSKHPKV, Palampur)

Nadu.

Value chain on biomass based decentralized 
power generation for agro enterprise 

The sub project was envisaged with the following 
objectives:

densification, transportation, and storage of agro 
residues at utilization centre
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preparation for biomass gasification

gasification system for power generation

system with agro enterprises

Under the subproject value chain on biomass based 
decentralized power generation was established at village 
Mana (soybean growing area) and Village Udaipura 
(pigeon pea growing area). Two units of power plant 
of 50 kW capacities and one unit of 24 kW capacity are 
operational at village Mana. Besides one briquetting 
plant each of  500 kg/h capacity are operational at Mana 
and Udaipura. One power plant of 100 kW is being 
commissioned in village Udaipura. The analysis of plant 
at Mana revealed the following: 
Biomass required : 150 t/annum
Electricity generated : 4 lakh units from 500 t of biomass
Fuel use : 1000 briquette

Three fold benefits were observed from this 
technology

briquetting and power generation.

Co
2

2

area is consumed  due to installation of briquetting 
unit and power plant of 124 kW; 

` 400-500 per tonne by selling 
left over crop residues which is not used as fodder 

A bio-pesticide mediated value chain for clean vegetables 
Under this project six value added formulations two 

each from Melia, Eupatorium and Trichoderma have 
been developed, tested and popularized among farmers. 
These formulations were got tested for their mammalian 
and environmental safety were found safe to human 
being and their environment. Besides, the use of these 
formulations led to reduction of toxic pesticide use and 
thus safeguarding the environment and human health.

The bio-pesticides developed through this project have 
been tested for the management of insect-pests to produce 
clean vegetables. These biopesticides were found safe to 
non target predators, parasites and pollinators including 
honey bees compared to the conventional toxic pesticides 
used by the farmers. Simultaneously, the protocol for 
the Trichogramma has also been developed and being 
utilized by the vegetable growers. The stakeholders 
are using Trichogramma for the management of insect-
pest which is completely safe to the environment. The 
unified efforts of the project partners further helped in 
the development of biopesticide based pest management 
package of practices for the production of clean garden 
pea and cabbage produce.

Eight value added pesticide free processed products 
namely frozen cabbage, frozen pea, canned pea, frozen 
cabbage based manchurian balls and cabbage koftas, 
dried cauliflower and pea have been prepared and 
technology transferred to the stakeholders. These value 
added products are safe for human consumption and can 
be consumed without any appreciable risks. 

Changes in the use of pesticides

S.No.
Insecticide/
fungicide

Dose/ rate of application in ml and gm/ha* Amount (`/ha)

Before After Change
(Reduction) Before After Change

(Reduction)

1 Insecticides 4388 2438 1950 (44.44) 2574 1430 1144 (44.44)

2 Fungicides 4376 1823 2553 (58.34) 2750 1146 1604 (58.4)

3 Total 8764 4261 4503 (51.38) 5324 2576 2748 (51.61)

Note: Figures in parentheses shows per cent reduction in pesticide use due to project.
*Average of formulations applied

A value chain on industrial agro forestry in 

The sub-project has excellent scope of mitigating 
the climate change through carbon sequestration.  It 
is estimated that 50 of carbon is sequestered/ha of 
plantation.  The current plantations established through 

industrial agroforestry have the potential of sequestering 
1.25 million of carbon (3 million USD).  This carbon 
sequestration potential may help to augment the 
environment and may result in clean development 
mechanism. Hence, the current project will help to 
ameliorate the global environmental crisis and will create 
clean develop mechanisms. 

ENVIRONMENTAL AND SOCIAL SAFEGUARDS
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Activities

a) Farmers linked industrial wood plantation  1. Carrying capacity of land 

 2. Soil fertility status

 3. Soil erosion

 4. Agro-biodiversity

 6. Air quality 

 7. Forest  cover

b) Promotion of pulp and match wood

c) Alternate industrial wood species

e) Value addition
generation (Briquettes)

Social benefits. It is estimated that 300 man days are 
required for establishment of one ha of plantation from 
seedling up to harvesting and transportation. These flow 
of operations created 60,000 man days (USD 0.19 million) 
directly in the project operational area and around 7.5 
million man days (USD 24.45 million) through horizontal 
expansion and created adequate employment and income 
generation to the landless labourers, small farmers and 
self-help groups, particularly women members.

The project also created enough scope and established 
farmer and industrial linked decentralized clonal 
propagation centres which created 0.1 million man days 
of work to land less women members.  These activities 
have created an income generation of nearly ten million 
rupees (USD 0.2 million) and the benefit was distributed 
to various stake holders, viz., farmers landless labourers 
and women self-help groups.

9.3. Component 3: Research on sustainable 

rural livelihood security 

Under component-3 efforts have been not only 
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:

dams, gabion structure, etc., to harvest conserve and 
efficiently utilize water:

pesticides:

fertilizers for improved soil health and improved 
enhanced yield. 

to the income

and sodic soils

During the period 2011-12, following a case study 
on potential fishing zone (PFZ) advisories (GEF) was 
conducted and reported in NAIP annual report 2011-
12. During 2012-13 following three case studies under 
component-3 were conducted:

farming systems lroductivity and efficient support 
systems in rainfed areas (Lead Centre: CRIDA, 
Hyderabad)

entrepreneurship management in Bidar district (Lead 
centre: KVK (UAS, Raichur), Bidar)

Chitradurga district of Karnataka through Integrated 
farming system approach” (Lead centre: UAS, 
Bangalore)

Sustainable rural livelihoods through enhanced 

support systems in rainfed areas 
The sub-project aimed at improving the livelihood 

of rural community in 8 backward districts of Andhra 

ENVIRONMENTAL AND SOCIAL SAFEGUARDS
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Pradesh. The major activities revolved around natural 
resource management. Four major interventions carried 
out under the subproject were considered for the study:

i. Rainwater harvesting and its judicious use
ii. De-silting for reviving water bodies and soil fertility 

improvement
iii. Networking of pipelines for judicious use of 

groundwater
iv. Strengthening of community based institutions

Rainwater harvesting and its judicious use. The 
project followed a strategy of offering a site-specific 
rainwater harvesting solution for the community based on 
the principles of soil and water conservation engineering. 
The participatory topographical survey was conducted to 
assess the scope of rainwater harvesting potential by way 
of digging new ponds, de-silting of existing water bodies, 
repair of faulty sluice gates and renovation of structures 
like check dams, etc. This intervention was implemented 
across all the eight project clusters and its impact was very 
significant. As part of this intervention, 260 rainwater 
harvesting structures were attended to in terms of building 
new ones, repairing/renovating defunct ones. With these 
structures, an additional rainwater harvesting capacity of 
4,37,730 cu m was created benefitting 1560 farmers by 
way of providing protective irrigation to 420 ha. Due to 
this, the mean cropping intensity of all the 8 clusters put 
together  went up to 152 % from the base value of 96%.

The project monitored the soil loss due to runoff 
in five of the project locations by installing gauging 
equipment like Sand dunes, H flume and tipping bucket, 
etc.. It was observed that due to project interventions such 
as  ploughing across the slope, contour bunds and crop 
diversification; soil loss was  reduced significantly from 
the baseline level of 2.5 -3.0 t/ha/year to 1.5- 2 t/ha/year. 
Thus, substantial environment and social benefits of the 
technology could be observed.

De-silting for reviving water bodies and soil 
fertility improvement. B Yerrabudi cluster in Kadapa 
district was one of the most drought-prone with most 
degraded soils among the eight clusters. Besides, the 
groundwater levels were very low (9.95 m) when the 
project started despite having several water bodies in the 
cluster.  As found during the initial survey, all these water  
bodies  were highly silted up curtailing their water holding 
capacity. As part of a  comprehensive plan, these water 
bodies were de-silted in a phased manner by mobilizing 
the community. This intervention addressed seven major 
water bodies which were de-silted by involving farmers 
in the process of carting away the silt and applying the 

same to the fields to improve soil fertility status. This 
intervention  benefitted  202 farmers who lifted the silt 
and  used it to improve the  soils of their fields  A total 
18800 of silt was excavated from the water bodies that 
was transported in  9374  tractor loads by the farmers 
to their fields.  The following season  these farmers  did 
not have to apply  any FYM to grow crops  leading to a 
saving of 9500 t of  FYM worth ` 4,75,000. At the same 
time increased availability of water helped in taking 
second crop.

Networking of pipelines for judicious use of 
groundwater-social benefits. An innovative social 
and engineering solution was  applied to the frequent  
droughts  and the resulting crop failures faced by 
tribal farmers of Rangareddy district, Andhra Pradesh  
facilitating sharing of groundwater by  a group of 18 
farmers. This innovation which involved irrigation and 
social engineering approaches, promoted a user group for 
sharing groundwater through an underground network of 
pipelines laid out for the purpose. Seven bore wells owned 
by 7 different farmers located over a patch of 18 ha land 
were linked through a network of underground pipelines  
and the groundwater extracted through these bore wells 
was prudently shared through sprinkler irrigation by 18 
farmers who own this land. This intervention successfully 
demonstrated the benefit of protective irrigation under 
field conditions. 

As observed due to this intervention, area covered 
during kharif and rabi increased from 12.8 ha to 16.88 
and 4.8 ha to 11.2/ha, respectively. Income of the farmers 
owning bore wells and without bore wells increased from 
` 17572 to ` 25814 per annum and ` 6818 to ` 22364 per 
annum, respectively. Reduction in the income disparity in 
the post-intervention scenario is noteworthy.

Strengthening of community based institutions-
social benefits. Community-based organisations are 
important institutions that help effective implementation 
of development projects for the communities. They also 
assist the project in ensuring participation of all sections 
of the community in the project. Baseline survey captured 
the existing CBOs and their nature of work across all the 
clusters. Based on this information, they were classified 
as functioning and defunct ones. Further, it was noted that 
most of the SHGs were engaged in thrift activities and not 
in any production or livelihood improvement activities. 
During the project period not only the defunct were 
revived, but also new ones were promoted. Besides, CIGs 
were constituted with a specific objective of promoting 
diversified livelihood activities. Also promoted were 
salaha samitis and Navakalpana Societies, village and 
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cluster action teams to act as advisory and decision 
making bodies in the villages. These bodies played 
significant role in setting up and running custom hiring 
centres in the clusters. Availability of improved farm 
implements promoted their use by smallholder farmers 
who did not have access to them. Use of implements 
also improved efficiency of operations by 35 % besides 
improving the community's ability for timely completion 
of farm operations. 

Livelihood security through resource and 
entrepreneurship management in bidar district 

The sub-project is focussed on livelihood improvement 

through livestock/goat based interventions as well as 
transplanting of redgram. Due to project interventions, 
transplanting of redgram has spread over more than 2000 
ha in Bidar as well as adjoining districts. A redgram based 
livelihood model is recommended for enhanced income. 
The estimated net income from the recommended model 
is `153200/- per ha with an employment of 215 man days 
per year against pre intervention income of ` 63700/- per 
ha and 180 man days of employment. The technology 
has resulted in reduced water requirement and additional 
yield. It also helps in contingency due to erratic rainfall 
under water resource constraint condition. Benefits of 
some of the interventions are given in table below.

Benefits of different interventions

S. No. Intervention

1 Establishment of  319 vermicompost units
generation of `.25,600/- perunits/year. 

2 Conservation of Deoni breed of cattle through AI More than 250 calves of Deoni breed were borne. This helped in 
conserving  local germ plasm

3 Introduction of  chaff cutters, power sprayers and 
threshers fodder could be saved

reduced drudgery and increased capacity;  an average income 
of ` 20,700/- per month/group for multicrop thresher and ̀ 9000/
month/group from power sprayer was obtained

4 Establishment of 24 small scale food processing 
units in 24 villages

Each group is earning an average income of ` 32, 640/year (during 
season) and provided an employment opportunity of 190mandays/
year to 240 members.

5 Formation of 120 groups of 5 different livelihood 
activities monitored by 24 Village Level 
Coordination Committees

banks.

6 Community Management of AI Centers and 
Breeding Buck

Community empowered to manage local institutions for getting 
timely service  and avoiding dependency

Livelihood security of rural poor of disadvantaged Chitradurga district of Karnataka through integrated 
farming system approach

Activity

Environmental Framework

RWH Structures have positive impact on GW 
table  :
Farm ponds :45 units 
Bunding      :900 ha 

meter of water storage in a year. This has facilitated groundwater recharge.
Allowed percolation of  54 cubic meter  of water per acre  through storage of 
water in  borrow pit  dug to remove soil for  bund formation   with a total of 42606 

with perrennials (Stylo/Castor/Redgram). Also conserved 13139 cubic meter of 
soil.
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Activity

Perennial trees: Horticulture, Forestry and 
fodder trees 
16000 plants (NAIP)  and 40,000 from NABRD 
and Forestry department

Perennial tress and their  establishment goes a long way in soil and water 
conservation, carbon sequestration/ trading, biodiversity improvement, health 
security through availability of fruits/ milk  in the village itself. Cropping intensity 
increases.

Planted Simarouba glauca (paradise tree): 
training programmes were conducted to diabetics, and blood pressures. As a promise, simarouba tree was planted at 

backyard of every house of the village, besides biodiversity improvement, 
health security etc

Drip irrigation : 50 ha Water saving is 30 to 40 percent.

Vermicomposting :75 units
and increase the water holding capacity of the soil
Each farmer could produce 4 tonnes of vermi compost on an average which 
contributed 72 kg of N, 28 kg of P and 56 kg of K; total replacement was to the 
tune of replace 16692 kg of DAP, 9951 of MOP and 10272.
Can we estimate amount of compost produced till date in the project  and 

Biogas : 27 units Avoids deforestation, creation of fuel energy reduce the emission of sulphur 

INM and IPDM concepts in village
enemies/predators

Green technologies: Solar street lights and 
solar home lights

Uninterrupted power supply: saved non-convention energy sources which are 
of harmful to environment.

Social Framework

group and commodity grower associations 
Agro-processing centers (APCs)

OBCs) reducing drudgery(APCs)

Soil and water conservation, formation of tank 
user association and planting of the perennial 

bunds and roadside.

trees.

Green technologies: Solar street lights and 
solar home lights

Biogas : 27 units Reduced the drudgery for women that goes in in collecting fuel wood; A total of 
`1.512 lakhs income generated out of 27 biogas unit

9.4. GEF funded research 

In compliance to the requirement of GEF, 
environment and social management framework in the 
prescribed format was prepared and included in the 
approved subproject documents. During implementation 
of the project following positive benefits of various 
interventions have been observed,

to health care and feed supplement. 

and employment generation. 

and SHGs formation. 

substantial increased.
The mitigation of negative impacts was ensured as 

follows:

led to increase in productivity from this area, as well 
as the area under rain water harvesting was also used 
for pisiculture. 
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in digging of ponds was placed on bunds wherein 
horticulture crops could be grown throughout the 
year. Also suitable management practices including 
use of INM were undertaken to improve fertility of 
top soil.

undertaken in participatory mode involving various 
stakeholders and Panchayat members. Marketing 
supported through labeling system not only provided 
enhanced income to the growers but also helped in 
creating awareness about the diversity of crop, animal 
and fisheries. 

9.5. Component 4: Basic and strategic research 

in frontier areas of agricultural sciences

Most of the component 4 sub-projects are involved in 
laboratory based and few 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 followed.

In the sub-projects on nanotechnology for enhanced 
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 of 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.

During 2012-13 following three case studies under 
Component-4 were conducted:

sensors for real time application of variable rate inputs 
in precision farming ( Lead centre: PAU, Ludhiana)-
large scope for environmental benefits

Bemisiatabaci in India, its symbiosis with various 
obligate and facultative bacterial symbioonts (Lead 
Centre: Delhi University)

of nano-pesticides (ISI, Kolkata) 

low cost sensors for real time application of 
variable rate inputs in precision farming 

Precision farming is more likely to have positive 
environmental impact with reduced chemical application. 
New methods with ground-based sensor technologies and 
image analysis are important in order to detect real time 
N-requirement, weeds, etc. in the field. The benefits are: 

N rate or 18 kg N/ha

Studies on the ecology and taxonomy of 
Bemisia tabaci in India, its symbiosis 

with various obligate and facultative bacterial 
symbioonts 

An insect proof climate controlled chamber for study 
of biotypes of whitefly Bemisia tabaci has been developed 
in Division of Entomology, Indian Agricultural Research 
Institute, New Delhi. The facility has 10 unique insect 
proof, climate controlled, biosafety ensured chambers. 
Entry and exit to the facility is automated and restricted 
to authorized personnel only. 

Designing and studying mode of action and 
biosafety of nano-pesticides 

2.5 million of pesticides/ per year are used on crops 
and damage touches $100 billion annually. It is expected 
that by 2015, a large number of nano formulations will 
be introduced in the Indian market. In order to harness 
the benefits from nanotechnology early, this sub project 
is a strategic initiative under the ICAR launched NAIP.  
The consortium, in addition to developing new nano-
pesticidal products, has evaluated these products on 
various biosafety parameters as ilhistated in the table.
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S.
No. Parameters

Nano-sulfur
Nano-acephate Nanohexaconazle Value

Orthorhombic Monoclinic

1.
of production w. r. t. the 
conventional forms

>1000 times 
w.r.t. S0

>200 times w.r.t. 
S0

>500 times w.r.t. 
acephate

>100 times w.r.t. 01

2. Fate in environment, plant 
and soil

Less toxic S0 Less toxic S0 Less toxic 
acephate

Less toxic 01

3. Same as S0 Same as S0 Same as 
acephate

Same as 00

4. Stability (heat, hydrolysis, 
oxidation, solar radiation 
and biological agents)

Same as S0 Same as S0 Same as 
acephate

Same as 00

5. Leaching loss  to soil, 
water bodies and release 
to atmosphere causing 
pollution of soil, water 
resources, atmosphere and 

<50 times w.r.t. 
S0

<250 times w.r.t. 
S0

<10 times w.r.t. 
acephate

<200 times w.r.t. 01

6.
biodiversity

None None None None 01

7. Cost of production 
compared to native / 
existing forms

<100 times <50 times <10 times <20 times 01

8. Shelf life compared to 
native / existing forms

10 times better 
than S0

15 times better 
than S0

Same as 
acephate

Same as 01

(Sale: 00-No benefit, 01-significant benefit)

Guidelines and Standard operating practices (SOP) in nano-biotechnology research in agriculture been prepared 
and published.
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10 Monitoring & evaluation and
impact assessment

Monitoring and evaluation is being carried out at 
all the levels. One the concurrent monitoring of sub-
projects under different components by the concerned 
National Coordinators. Second, at the sub-project level 
overall monitoring by the Consortium Implementation 
Committee (CIC) and the Consortium Advisory 
Committee (CAC) assisted by the Consortium Monitoring 
Units (CMUs). Third, at the project level at PIU-NAIP 
assisted by the M&E consultants. Fourth, an independent 
comprehensive outcome focussed impact evaluation by 
the PwC consultants.

Monitoring & evaluation activities during 2012-
13. An interaction meeting of the CAC chairmen of 148 
sub projects of Components 2, 3 and 4 was held under 
the Chairmanship of DG, ICAR on 18th July, 2012. The 
feedback proforma of the CAC chairmen of all consortia 
was documented for reference and monitoring. 

Compilation of half yearly report 2012-13. A 
comprehensive proforma for the half yearly report for 
year 2012-13 was sent to CPIs. Based on the information 
received, the Half Yearly Reports for the year 2012-
13 were compiled and printed by the four National 
Coordinators and GEF Coordinator separately. A 
consolidated Half Yearly Report 2012-13 of NAIP was 
compiled by the PIU.

Compilation of annual report 2012-13. 
Comprehensive proforma of annual report, performance 

indicators and self assessment scorecards were sent to 
CPIs. The performance indicators received from CPIs as 
on 30th April, 2013 were analysed and included in this 
report. Score cards received from the CPIs were evaluated 
by PIU.

Awards and recognitions. The CPI and other partners 
received number of honours and awards (Annexure 1). 
Out of overall 36 sub-prjeets recipients of these honours 
and awards, the maximum were for Component 2 
(15) followed by Component 4 (9), Component 3 and 
GEF (8, and Component 1 (5). NAIP also provided 26 
appreciation letters to various consortia. In this maximum 
awards were won by Component 3 and GEF (9) followed 
by Component 4 (7), Component 1 (6) and Component 
2 (4).

Publications. The sub-project teams have published 
number of research articles (Annexure 2).  The table given 
below shows their distribution across the components as 
per their NAAS ratings.

Out of total 306 research publications, 225 were in 
NAAS rated journals. The publications in high rated 
journals were 184, while journals rated <6 had 41 
published papers.  Maximum number of publications in 
high rated journal were for Component 4 (150) followed 
by Component 1 (13). The other papers published in 
NAAS rated and non-rated journals were also maximum 
for component 4.

Publications during 2012-13

Sr. 
No. Item

Number

Component 1 Component 2 Component 3 Component 4 GEF Total

1 Papers in NAAS rating (>6) 
journals

13 8 6 150 7 184

2 Papers in NAAS rating (< 6) 
journals

10 6 5 18 2 41

Sub-Total 23 14 11 168 9 225

3 Papers in Non-NAAS rating 
journals

2 17 53 9 81

GrandTotal 25 31 11 221 18 306
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Patents. The list of 43 patent applications filed by 
BPD units is given in Annexure 3. The details of   21 patent 
applications filed and 7 published during current year 
under Component 2, 3 and 4 is also given in Annexure 3. 

Technologies. During the year BPDUs have 
commercialised 62 technologies through different 
agencies.  The list of these technologies is given in 
Annexure 4. Another set of 68 NAIP technologies short-
listed for commercialization is also give in Annexure 4. 

Case studies of high impact consortia. The case 
study reports of 26 high impact consortia submitted by the 
M&E consultants were reviewed by CAC chair persons 
and final documents were given to M&E cell. 

Impact assessment of NAIP. The outcome focussed 
impact assessment consultancy was offered to M/s. 
PricewaterhouseCoopers Private Ltd. The inception 
report which covers the schedule of activities was 
submitted within two months of award of contract. The 
consultants collected information from 30% of the NAIP 
sub-projects (58), which were selected by across different 
thematic areas and components.

Macro impact assessment of NAIP technologies. 
the Ten promising technologies from four components 
were selected to conduct macro impact assessment. The 
list of selected projects is given below:

1. Export packaging technology for jasmine flowers to 
export markets 

2. Inactivated monovalent foot-rot vaccine for sheep 

3. A Novel Flexi Check Dam for Efficient Use of Water 
in Agriculture 

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

5. Consortium for e-Resources in Agriculture (CeRA) 
6. m-Krishi’ Fisheries Advisory Service (Potential 

Fishing Zone (PFZ) 
7. Micro-propagation clonal technology for casuarina 
8. Value added products of millets 
9. Red gram transplanting – success story from Bidar, 

Karnataka
10. Platform for Business Planning and Development 

unit (Agribusiness incubator) 
The reports submitted by the consultants are under 

review. 

Performance indicators. The selected indicators 
across NAIP are given in Annexure 6.  In most of 
the indicators the targets have been achieved. These 
are, filing of patents, number of publications in high 
impact journals, number of production and processing 
technologies, commercialised technologies, publications, 
farmers involved in consortia activities and novel tools.  
The other indicators in which progress is significant were 
number of new rural industries piloted, area developed 
for sustainable land management and scientists trained 
abroad.

Consortia ratings. The score card based grading for 
the year 2012-13 is given in table below.

Component HS S MS NS Total

1 8(9) 31 (26) 3(5) 1(0) 43(40)

2 8 (7) 37 (34) 6(10) 51 (51)

3 7 (4) 16(21) 5 (8) 28 (33)

GEF 3(3) 3(3)

4 9 (17) 46 (36) 6 (8) 61 (61)

Total 34 (37) 131 (120) 20 (31) 1 (0) 186 (188)

Figures in Parenthesis are for the year 2011-12

The grading for 2012-13 reveals 34 under HS, 131 
under S, 20 under MS and one under NS. Though there 
was marginal reduction in the HS consortia over last year, 
there was improvement in the number of moderately 
satisfactory consortia which has made an increase of about 
10%. This shift was primarily from sub-projects under the 
satisfactory category. The rating of one consortia under 
NS was mainly due to poor financial management.

Mid-term evaluation of NAIP sub-projects. Mid-
term evaluation of NAIP was conducted in 2012-13 on 
a sample of about 30% of total subprojects across the 
components so as to assess their performance, outcomes 
and impact.

The  sub-projects were evaluated for the three  key  
areas  of  impact,  (i) institutional  development,  (ii) 
research  and  development  and (iii) research  uptake  and  
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technology  transfer.  The performance indicators adopted 
were effectiveness and efficiency, outputs and outcomes, 
and impact and sustainability.  Besides, a detailed 
analysis of the capacity building initiatives, technologies, 
processes and methodologies developed, standardized 
and introduced as interventions was also undertaken. The 
analysis revealed that about 208 technologies/ processes/ 
methodologies and capacity building initiatives were 
introduced. 62% are in the area of production and 38% in 
processing and are aimed at integrated farming systems, 
diversification and natural resource management 
respectively. 

The major outcome areas were income generation, 
employment generation, productivity enhancement, 
savings, enhanced profitability and publications in high 
impact journals. Other areas include commercialization 
through private sector, quality enhancement, increased 
capacity of scientific and technological problem solving, 
patent filing, community infrastructure development, 
formation of farmer groups and SHG’s, enhanced access 
to knowledge resources, ICT application for efficiency, 
rural industries developed among others.

Publications were about 800 research papers and 
others (abstracts, articles, books/ book chapters, theses 
and information dissemination aids) were published in 
the sample subprojects. Maximum publications (40%) 
were in seminars/ symposium/ conference/ workshops, 
followed by research journals (16%) and information 
dissemination aids (20%).  About 20% of the publications 
were published in high impact journals with NAAS rating 
of > 6.

Business planning and development units (BPDUs) 
filed 43 patents, commercialized 78 NARS technologies, 
granted 416 licenses and signed 23 MOUs on value chain 
development through private sector participation.

The technical knowledge and know-how generated 
was disseminated amongst  an  estimated  0.30 million 
target beneficiaries through  public  awareness.  Of this 

85% beneficiaries belonged to farming community and 
11% to research community they consisted of mainly of 
entrepreneurs, SHGs/NGOs and government officials. 
Farming community was reached through trainings/ 
workshops, exhibitions and media led awareness, research 
community through conferences and entrepreneurs 
through trainings/ workshops and conferences. More 
than 18000 beneficiaries/stakeholders (consisting of 
farming community, entrepreneurs, private companies, 
NGO’s/SHG’s, Govt. officials) were reached through 
about marketing activities (buyer-seller meet, producers 
company and commodity/self-help groups). The 
involvement of women beneficiary was at about 37%. 

The sub-projects have also impacted to greater 
extent the overall institutional development of NARS 
system by capacity building of scientists (294 scientists 
trained under subprojects) and improving the quality of 
publication. 53% of the respondents were positive about 
the continuance of the practice post project support.

Several ICAR institutions, state agricultural 
universities (SAUs)/central agricultural universities 
(CAU), international institutes, non ICAR research 
institutes, private companies and NGOs were involved 
in implementation of these sample subprojects clearly 
depicting institutional plurality. The lead role is played 
by ICAR and SAU/CAU, representing 51% and 36%, 
respectively. The infrastructure development have 
played vital role in institutional capacity building with an 
estimated ` 6350 lakh of infrastructure created within the 
sample subprojects.

The fund disbursement process was rated as 
satisfactory or more than satisfactory by 59% with key 
strengths identified as electronic transfer of funds, timely 
disbursement and clear guidelines.  Analysis of the 
procurement process revealed that majority of the sample 
subprojects (72%) were satisfied with the procurement 
process with key strengths identified as clear guidelines, 
transparency and provision for direct purchase.
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Awards and recognitions

S. No. Sub-projects Personnel / Organization

Component-1

1 Engaging farmers, enriching knowledge: 
agropedia, (IIT), Kanpur

Dr. L. B. Hugar, UAS, Raichur received “e-WORLD 2012” international 
award during International Conference on “e-WORLD FORUM 2012”, 
New Delhi, June15-16, 2012.

Dr. T.V. Prabhakar, CPI, IIT-Kanpur received “Agriculture Leadership 
Award 2012” for contributions of the sub-project.

Mr. Akhil Gupta, received “Special Recognition Manthan Award 2012” for 
contributions of the sub-project. New Delhi.

2 Business planning and development unit, 
(IVRI), Izatnagar

Dr. Puneet Kumar, CPI, Business Planning and Development Unit, 
IVRI, Izatnagar invited to participate in workshop on “Technology 
Commercialization” at Michigan State University, USA, July 08-13, 2012.

3 Business planning and development unit, 
Birsa Agricultural University, Ranchi

Dr. Rishi Pal Singh, CPI, Business Planning and Development Unit, Birsa 
Agricultural University, Ranchi, received Dr. Rajendra Prasad Award 
(2011) for writing technical book in Hindi, “Beej Evam Paudh Samvardhan 
Samagri” during 84th ICAR Foundation Day Ceremony, New Delhi, July 
16, 2012.

4 Agroweb – Digital dissemination system for 
Indian agricultural research, NBPGR, New 
Delhi

Dr Anuradha Agrawal received ‘Punjabrao Deshmukh Outstanding Woman 
Scientist Award 2011’ during 84th ICAR Foundation Day Ceremony, New 
Delhi, July 16, 2012.

5 Decision support system for enhancing 
productivity in irrigated saline environment 
using remote sensing, modelling and GIS, 
(CSSRI), Karnal

Dr. S.K. Gupta received Fellowship, ISCAR Society

Dr. A. Sarangi received Shankar Memorial Award,  ISAE

Component-2

6 Bio-pesticide mediated value chain for 
clean vegetables, (CSKHPKV), Palampur

Dr Duni Chand Sharma, CPI, CSKHPKV, Palampur received Prof. Kenneth 
Gonsalves honour during National Symposium on Nano Technology. IIT 
Mandi, June 1-2, 2012.

7 Capitalization of prominent landraces of 
rice in orissa through value chain approach, 
M. S. Swaminathan Research Foundation, 
Jeypore, Orissa

Raghu Mantripadia, Rukmini Khilo and Manohar Kamara received Tata 
National Virtual Academy Fellowship award at MSSRF, Chennai, October 
28, 2012.

8 A value chain on production of food-
grade nutraceuticals for use as natural 
antioxidants and food colorants, IARI, New 
Delhi

J. Singh, Suresh Walia, S. Saha, C. Kaur and P. Kalia received best poster 
award in Fifth Indian Horticulture Congress-2012, November 6-9, 2012.

J Singh, S. Walia, S. Saha, B.Kumar, K. Sharma, C. Kaur and P.Kalia 
received “Aryabhatta Samman” during Vigyan Bharti (Swadeshi Science 
Movement of India), New Delhi, March 1-2, 2013.

Annexure 1
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S. No. Sub-projects Personnel / Organization

9 A value chain on enhanced productivity and 

Srinagar
Abha Maryiam, Basharat A. Wani, Kirmani Nayar, D. Medhi,  F.D. Sheikh,  
Nisar A. Bhat and M.M. Darzi received best poster presentation award 
duringAnnual conference and National Seminar on Future Challenges 
and Opportunities to Improve Health and Production of SmallRuminants, 
CIRG Mukhdoom, December 22-23, 2012.

and M.M.Darzi received best poster presentation award during National 
Seminar on “New Paradigms in Livestock Production: From Traditional to 
Commercial Farming and Beyond” and XX Annual Convention of Indian 
Society of Animal Production and Management, Indian Society of Animal 
Production and Management and Livestock Production and Management, 
NDRI Karnal, January 28-30, 2013.

10 A novel food chain using by-products of 
milling Industry for enhancing nutritional 
security, IICPT, Thanjavur

January 4-5, 2013.

11 A value chain on underutilized fruits of 
Rajasthan, MPUAT, Udaipur

Dr. R. A. Kaushik received best paper presentation in award in National 
Seminar on Tropical and Sub Tropical Fruits, NAU Navsari, Gujarat, 
January 9-11, 2013.

12 Protected cultivation of high value 

approach,  IARI, New Delhi

Dr Naved Sabir received Late Shri. P.P.P. Memorial Award 2013 from 
Society for Plant Protection Science during 10th National Symposium on 
Biotech Approach, Goa. January 27-29, 2013.

13 A Value Chain on Seabuckthorn (Hippophae
L), CSKHPKV, Palampur

Prof. Virendra Singh received Golden Jubilee Endowment Fellowship 
Award of ICT, Mumbai, March 8, 2013.

14
export markets TNAU, Coimbatore Lac Production Technology

Shri Anil Mahto received Best farmer’s award during Kisan Mela-2013, 
IINRG, Namkum, Ranchi.

Dr. M. Jawaharlal received Life time Fellowship award CHAI-2012 and 
AVT Marigold Award 2013.

Dr. M. Kannan received Bhartiya Vikas Rattan award 2012.

15
mariculture systems, CMFRI, Kochi Prasar during Rashtriya Vigyan Chalachitra Mela and Competition 2013.

16 A value chain on cashew for domestic and 
export market, cashew export promotion 
council, Kollam, Kerala

Sabna Prabha S, Vincent Vineeth Leo and Vinod Viswanath received best 
paper award during 3rdInternational Seminar on "Sustainable Utilization 
of Tropical Plant Biomass through Biotechnology", KVM College of 
engineering and IT, Cherthala, Alleppey, Kerala.

17 A value chain on mango and guava for 
domestic and export market, (CISH), 
Lucknow

Dr. T. N. Balamohan received awards for release of variety and Kadali 
Puraskar, NRC for Banana, Trichy.

Mr. T. Sethupathi, Crystal Garden received best mango farmer of India 
award.

Mr. Tanveer Ahmad, NAU, Navsari received best poster presentation 
award during National Seminar on Tropical and Subtropical Fruits, NAU, 
Navsari

18 A value chain on ginger and ginger 
products, (OUAT), Bhubaneshwar

Natural Remedies, Bangalore received best exhibitor award in 7th Nutra 
Summit, India
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S. No. Sub-projects Personnel / Organization

19 Creation for demand for millet foods through 
PCS value-chain, NRCS, Hyderabad

Dr. B Dayakar Rao elected as Executive Member, Society of Agricultural 
Marketing, Nagpur and Federation of Andhra Pradesh Chamber of 
Commerce and Industry (FAPCCI), Hyderabad.

Component-3

20 Livelihood Security through resource and 
entrepreneurship management in Bidar 
district, University of Agricultural Sciences 
(UAS-R), Raichur

Dr. Ravi. C. Deshmukh, CPI, received “The Incentive Award, 2010-11” 
during 2nd Convocation of University of Agricultural Sciences, Raichur, 
April 22, 2012.

21 Sustainable rural livelihood and food 
security to rainfed farmers of Orissa, Orissa 
University of Agriculture and Technology 
(OUAT), Bhubaneshwar

Shri Hrushikesh Naik, Ghantamal, Narla, Kalahandi received State level 
‘Best Farmer Award’, ‘Krushak Divas(Akshyaya Tritiya)’, April 24, 2012. 

22 Integrated project for research on 
development process and sustainability 
of livelihood in disadvantaged districts of 
Gujarat State, SardarkrushinagarDantiwada 
Agricultural University (SDAU), 
Sardarkrushinagar

Shri Jenabhai Sangrambhai Taral, Sanali, a farmer received progressive 
farming award, May 10, 2012.

23 Integrated farming system for sustainable 
rural livelihoods in undulating and rainfed 
areas of Jhabua and Dhar district of Madhya 
Pradesh, Rajmata Vijayaraje Scindia Krishi 
Vishwa Vidyalaya (RVSKVV), Gwalior

district administration, Jhabua, August 15, 2012 and Rajmata Vijayaraje 
Scindia Krishi Vishwa Vidyalaya, August 19, 2012.

prize of ` 10000/- for special achievement in vegetable production and 

August 15, 2012 and and Rajmata Vijayaraje Scindia Krishi Vishwa 
Vidyalaya, August 19, 2012.

Krishi Vigyan Kendra, Jhabua received best KVK for Zone-VII and cash 
prize of ̀  5 lakh, National programme of KVKs, PAU, Ludhiana, November 
20, 2012.

prize of ` 20000 for special contribution in seed production, Collector, 
District Jhabua January 26, 2013.

prize of ` 10000 for Kadaknath production and crop production, Collector, 
District Jhabua, January 26, 2013. 

24 Farming systems for livelihood security 
of small and marginal farmers in selected 
disadvantaged districts of Tamil Nadu, 
Annamalai University, Chennai.

Dr. RM. Kathiresan invited to present an exclusive theme paper on 
Integrated farming system during the workshop on “Integrated Farming 
System (IFS) – Resource Management Strategy for Enhancing Farm 
Income”, State Planning Commission, Government of Tamil Nadu, 
Chennai, September 20, 2012.

25 Livelihood security of rural poor in 
disadvantaged Chitradurga districts of 
Karnataka through integrated farming 
systems approach, University of Agricultural 
Sciences (UAS-B), Bangalore

Dr. H.S.Shivaramu, CPI, received Smt. Nagamma Dattatreya Rao Desai 
award for the year 2011-2012, UAS, Bangalore, October 5, 2012. 

Smt. Nagaveni Lokanath received district level best women innovative 
farmer award for her outstanding achievement in IFS during 2011-12 
during Progressive Farmers Mela, UAS, Bangalore, November 27, 2012.

Shri Shivakumar, received Taluka level innovative young farmer award for 

Vaddikere, UAS, GKVK, Bangalore, November 27, 2012.
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26 Holistic approach for improving livelihood 
Security through livestock based farming 
system in Barabanki and RaeBareli 
districts of Uttar Pradesh, Indian Veterinary 
Research Institute (IVRI), Izatnagar

Dr R B Rai, CPI received Shri L.C. Sikka Endowment Award (NAAS Award 
for the Biennium 2011-12) for outstanding Contributions towards ensuring 
food and nutritional security.

GEF

27 Strategies to enhance adaptive capacity 
to climate change in vulnerable regions 
(GEF), Indian Agricultural Research 
Institute (IARI), New Delhi

Entire team of mKRISHI® service, TATA Consultancy Services (TCS) 
Innovation Lab, Thane received APAC Award, Singapore, July 20, 2012. 

Component-4

28 Toll-like receptors in phylogenetically 

in modulating the innate immunity, Central 

Bhubaneswar

Dr. M. Samanta, CPI, received Best Scientist Award 2011,CIFA, 
Bhubaneswar April 1, 2012.

B. Swain, SRF, received Best Research Scholar Award 2011 and Dr. B. R. 
Mohanty Memorial Award 2011, CIFA, Bhubaneswar April 1, 2012.

Dr. M. Samanta (CPI) and M. Basu and B. Swain, SRF received best 
poster presentation award during International Symposium on Genomics 

29 Potential of RNAi in insect pest 
management: A model in silencing   genes 

Helicoverpa
armigera Hubner (Noctuidae: Lepidoptera), 
Indian Institute of Technology (IIT), Kanpur

Dr. R. Asokan received best paper award during National Conference on 
Biotechnology and Society, Shimoga, Karnatak, April 19 & 29, 2012.

30
resistance- and avirulence- genes in rice-
blast pathosystem for development of race 

Research Centre on Plant Biotechnology 
(NRCPB), New Delhi

outstanding contribution in Crop and Horticultural Sciences,  July 16, 2012

Award, July 16, 2012

Dr. A.K. Singh received Borlaug Award’ for 2012  of Coromandel 
International Ltd., November 22, 2012.

Mr Jahangir Imam received best poster presentation award during ARRW 
Golden Jubilee International Symposium on Sustainable Rice Production 
and Livelihood Security: Challenges and Opportunities, CRRI, Cuttack, 
March 02-05, 2013.

31 Bovine mastitis: Unravelling molecular 
details of host-microbe interaction and 
development of moleculardiagnostic 
methods, Project Directorate on Animal 
Disease Monitoring and Surveillance 
(PDADMAS), Bangalore

Susweta Das Mitra, Rahul Modak, Velu Dhanikachalam, Krishnamoorthy 
P, Apala Banerjee, Bhuvana M, Krithiga N, Rajeswari Shome,  Habibar 
Rahman, Tapas K Kundu,Sankar K Ghoshand Bibek R Shome received 
Late Dr M. N. Kulkarni memorial awardduring IAVMI 2012, September 
6-8, 2012.

Susweta Das Mitra, Apala Banerjee, Krishnamoorthy P,Bhuvana M, 
Krithiga N, Velu Dhanikachalam,Rajeswari Shome, Sankar K Ghosh, 
Habibar Rahman and Bibek R Shome received best poster presentation 
award during IAVMI 2012, September 6-8, 2012.

32 Novel strategies for molecular diagnosis of 
plant viruses, Indian Agricultural Research 
Institute (IARI), New Delhi

presentation awards, November 10, 2012.
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33 Nano-technology for enhanced utilization 
of native - phosphorus by plants and higher 
moisture retention in arid soils, Central Arid 
Zone Research Institute (CAZRI), Jodhpur

Dr. Ramesh Raliya received Honorary Fellow 2012 by Society for Applied 
Biotechnology, December 19, 2012.

34 Toll-like receptors in farm animals- 
Evolutionary lineages and application in 
disease resistance, Tamil Nadu Veterinary 
& Animal Sciences University (TANUVAS), 
Chennai

Dr. Reghu Ravindrian received Krishivigyan Award for the Best Agriculture 
Scientist and Dr. P.G. Nair Endowment award-2011 for the best teacher.

35 Characterisation and differentiation of 
embryonic and spermatogonial stem cells 
in cattle and buffaloes, National Dairy 
Research Institute (NDRI), Karnal

M.S. Chauhan, S.K. Singla, R.S. Manik and P.Palta received letter of 
appreciation from Hon’ble Minister of Agriculture for production of Mahima 
from cloned buffalo, Garima II.

M.S. Chauhan received Prof. G.P. Talwar award, ISSRF 2012, ICMR, New 
Delhi

36 Novel biotechnological processes for 
production of high value products from 
rice straw and bagasse, Guru Nanak Dev 
University (GNDU), Amritsar

B.S. Chadha, CPI received American Society of Microbiology, Research 
professorship in Microbiology 

S. No. Sub-projects Personnel / Organization

Component-1

1 Business planning and development (BPD) 
Unit at Anand Agricultural University (AAU), 
Anand

Dr. R.V. Vyas, CPI and Mrs. H.N. Shelat, CCPI during RC-VI, CAZRI, 
Jodhpur, November 16-17, 2012.

2 Consortium for e-resources in agriculture 
(CeRA), Indian Agricultural Research 
Institute (IARI), New Delhi

Dr. H. Chandrasekharan, CPI during RC-V, IARI, New Delhi, December 
14-15, 2012.

3 Strengthening of digital library and 
information management under NARS 
(e-Granth), Indian Agricultural Research 
Institute (IARI), New Delhi

Dr. A.K. Jain, CPI and Dr. K. Veeranjaneyulu, CCPI during RC-V, IARI, 
New Delhi, December 14-15, 2012.

4 e-Publishing and knowledge system 
in agricultural research, Directorate of 
Knowledge Management in Agriculture 
(DKMA), New Delhi

Shri Himanshu, CPI during RC-V, IARI, New Delhi, December 14-15, 
2012.

5 Business planning and development unit, 
(CIFT), Cochin National Agricultural Innovation Project (NAIP), Indian Council of 

Agricultural Research.

6 Development of e-courses for BVSc & AH 
degree programme, (TNVASU), Chennai from National Agricultural Innovation Project (NAIP), Indian Council of 

Agricultural Research.

Component-2

7 A value chain on zona free cloned embryos 

buffaloes and pashmina goats (NDRI), 
Karnal

Agricultural Innovation Project (NAIP), Indian Council of Agricultural 
Research.
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8 A value chain on value added products 
derived from , Central Arid 
Zone Research Institute (CAZRI), Jodhpur

Dr. J.C. Tewari, CPI, Shri Prem Raj Parakh (Food Products of India, 
Jodhpur) and Shri Shyam Lal (DECO, Jodhpur), CCPIs during RC-VI, 
CAZRI, Jodhpur, November 16-17, 2012.

9 A value chain on utilization of banana 

products, Navsari Agricultural University 
(NAU), Navsari

Dr. R.G. Patil, CPI and Dr. M.G. Parikh, CCPI (MANTRA, Surat) during 
RC-VI, CAZRI, Jodhpur, November 16-17, 2012.

10 A value chain on composite dairy foods with 
enhanced health attributes, National Dairy 
Research Institute (NDRI), Karnal

Dr. A.K. Singh, CPI during RC-V, IARI, New Delhi, December 14-15, 2012.

Component-3

11 Holistic approach for improving livelihood 
security through livestock based farming 
system in Barabanki and Raebareli districts 
of U.P., Indian Veterinary Research Institute 
(IVRI), Izatnagar

Dr. R.B. Rai, CPI and CCPIs, Drs. R.A. Ram (CISH, Lucknow), B. Rai 
(CIRG, Makhdoom), D.P. Singh (CARI, Izatnagar), T. Damodaran (CSSRI, 
Lucknow) during RC-IV, ICAR RC for ER, Patna, September 21-22, 2012.

12 Upscaling and improving livelihood of 
forest based and forest fringe communities 
through enhanced farming system 

in Godda district of Jharkhand, Agricultural 
Finance Corporation Ltd. (AFCL), Godda

Sh. Ashish Deepankar, CPI and CCPIs, Sh. Rajpal Singh (GVT, KVK, 
Godda), Sh. Amitesh Kumar (KMVKS, Godda) during RC-IV, ICAR RC for 
ER, Patna, September 21-22, 2012.

13 Sustainable rural livelihood security 
in backward districts of Maharashtra, 
Bharatiya Agro Industries Foundation 
(BAIF) Development Research Foundation, 
Pune

Shri B.K. Kakade and CCPIs Dr. M.V. Hegde (BVU, Pune), Dr. R.S. 
Dahatonde (HSS, Nandurbar), Dr. G.K. Sasane (MPKV, Rahuri) and Ms. 
P.R. Manapure (PDKV, Akola) during RC-VII, ICAR RC for Goa, Goa, 
November 9-10, 2012.

14 Integrated farming system for sustainable 
rural livelihoods in undulating and rainfed 
areas of Jhabua and Dhar district of Madhya 
Pradesh, Rajmata Vijayaraje Scindia Krishi 
Vishwa Vidyalaya (RVSKVV), Gwalior

Umesh Sharma (GVT, Jhabua) during RC-VII, ICAR RC for Goa, Goa, 
November 9-10, 2012.

15 Livelihood and nutritional security of tribal 
dominated rural areas through integrated 
farming system and technology models, 
Maharana Pratap University of Agriculture 
& Technology (MPUAT), Udaipur

Dr. I.J. Mathur, CPI and CCPIs Dr. J.P. Sharma (IARI, New Delhi), Shri L.R. 

Hakimuddin (VBKVK, Udaipur), Shri Devi Lal Vyas (PEDO, Dungarpur) 
and Shri Kulranjan (ACCESS Development Services, Udaipur) during RC-
VI, CAZRI, Jodhpur, November 16-17, 2012.

16 Livelihood promotion through integrated 
farming systems in Assam, Assam 
Agricultural University (AAU), Jorhat

Dr. P.K. Gogoi, CPI and CCPIs Dr. N.K. Mohan (SIRD, Guwahati), Shri 
Amal Goswami (Impact-NE, North Lakhimpur), Fr. T. Manglassery (Jirsong 
Asong, Karbi Anglong) and Shri Pankaj Uzir (Discovery Club, Kokrajhar) 
during RC-III, Assam Agricultural University (AAU), Jorhat, April 17-18, 
2013.
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17 Livelihood improvement and empowerment 
of rural poor through sustainable farming 
systems in north east India, ICAR Research 
Complex for NEH Region, Barapani

Dr. S.V. Ngachan, CPI and CCPIs Dr. W. Ingo Meitei (CAU, Imphal), Dr. 
(Mrs.) Alemla Ao (SASRD, Nagaland University, Nagaland), Dr. U.K. 
Sahoo (Mizoram University, Aizwal), Dr. T.N. Deka (ICRI, Gangtok), Shri 
Pankaj Chakraborty (Zilla Parishad, Dhalai) and Fr. James Mani (RRTC, 
Umran) during RC-III, Assam Agricultural University (AAU), Jorhat, April 
17-18, 2013.

18
for sustainable livelihood security in 
district Dhemaji, Assam, Action for Food 
Production, Guwahati

Shri Pankaj Bezbaruah, CPI and CCPIs Dr. Horindra Gogoi (KVK, 
Dhemaji) and   Dr. Arup Saikia  (RVC, Dhemaji) during RC-III, Assam 
Agricultural University (AAU), Jorhat, April 17-18, 2013.

GEF

19 Strategies to enhance adaptive capacity 
to climate change in vulnerable regions 
(IARI), New Delhi

Dr. V.V. Singh (CMFRI-RS, Mumbai) and Dr. Arun Pande (TCS, Mumbai). 
RC-VII, ICAR RC for Goa, Goa, November 9-10, 2012.

Component-4

20 Study of herbal acaricides as means to 
overcome the development of resistance 
in ticks to conventional acaricides, Indian 
Veterinary Research Institute (IVRI), 
Izatnagar

Dr. Srikanta Ghosh, CPI and Dr. A.K.S. Rawat (CCPI, NBRI, Lucknow) 
during RC-IV, ICAR RC for ER, Patna, September 21-22, 2012.

21 Design and development of rubber dam 
for watersheds, Directorate of Water 
Management (DWM), Bhubaneswar

Dr. S.K. Jena, CPI and CCPIs Dr. Raj Kumar (IRMRA, Thane), Dr. S.K. 

Mumbai) during RC-VII, ICAR RC for Goa, Goa, November 9-10, 2012.

22 Characterization and differentiation of 
embryonic and spermatogonial stem cells 
in cattle and buffaloes, National Dairy 
Research Institute (NDRI), Karnal

Dr. M.S. Chauhan, CPI during RC-V, IARI, New Delhi, December 14-15, 
2012.

23 Biosystematics of the genera Vigna, 
Cucumis and Abelmoschus, National 
Bureau of Plant Genetic Resources 
(NBPGR), New Delhi

Dr. K.V. Bhat, CPI during RC-V, IARI, New Delhi, December 14-15, 2012.
Dr. S. Rama Rao, CCPI (NEHU, Shillong) during RC-III, Assam Agricultural 
Universltiy (AAU), Jorhat, April 17-18, 2013

24
resistance and avirulence-genes in rice-
blast pathosystem for development of race 

Research Centre on Plant Biotechnology 
(NRCPB), New Delhi

Dr. T.R. Sharma, CPI and Dr. A.K. Singh, CCPI (IARI, New Delhi).during 
RC-V, IARI, New Delhi, December 14-15, 2012.

25 Studies on the ecology and taxonomy 
Bemisia tabaci, in India, its 

symbiosis with various obligate and 
facultative bacterial symbionts, Delhi 
University (DU), New Delhi

Dr. Rajagopal Raman, CPI and Dr. V.V. Ramamurthy, CCPI (IARI, New 
Delhi).during RC-V, IARI, New Delhi, December 14-15, 2012.
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Research publications

Component-1

1. Abedinpour, M., Sarangi, A., Rajput, T. B. S., Singh, 
Man, Pathak, H., Ahmad, T., 2012. Performance 
evaluation of AquaCrop model for maize and wheat 
crop in a semi-arid environment. Agricultural Water 
Management 110: 55-66 (NAAS   7.6)

2. Agrawal, R. C., Archak, S., Tyagi, .K., 2012. An 
overview of biodiversity informatics with special 
reference to plant genetic resources. Computers and 
Electronics in Agriculture 84: 92-99 (NAAS   7.6)

3. Arivalagan, M., Gangopadhyay, K. K., Kumar, R. B.,  
Prasad, T.V.,  Sarkar, S. K., Roy, A. 2013. Variability 
in minerals composition of Indian eggplant 
(Solanum melongena L.) genotypes. Journal of Food 
Composition and Analysis. 2:173-176. (NAAS 7.7)

4. Chandrasekharan, H., Sarita, P., Pandey, P. S., Mishra, 
A.K.,  Jain, S., Goyal, A., Pandey, U., Chandani, 
K. and Kasrija R., 2012.  CeRA – the e-Journal 
Consortium for National Agricultural Research 
System. Current Science 6: 847-851. (NAAS 7.4)

5. Jarnail, S., Singh, V., Mann, A., Singh, J. K., 
Jerome, A., Sarkar, S. K., Duhan, J.S., Yadav, P. S. 
2012. Buffalo umbilical cord blood collection and 
hematological comparison with peripheral blood of 
new born calf and its dam. Indian Journal of Animal 
Sciences 82:84-86. (NAAS   6.6)

6. Kalpana, S., Shrivastava, A., Rao, N. H. 2012. 
Nanotechnology food processing sector- An 
Assessment of emerging trends. Journal of Food 
Science & Technology DOI 10.1007/s13197-012-
0873-y. (NAAS   6.9)

7. Kumar, A., Pandey,  A., and  Gowda, M. V. C. 2013. 
Evaluation of groundnut genotypes for tolerance to 
phosphorus deficiency. Journal of Plant Nutrition.
DOI LPLA-2012-0159.R1. (NAAS   7.1)

8. Lohani, A. K., Kumar, R. and Singh, R. D. 2012. 
Hydrological time series modeling: A comparison 
between adaptive neuro-fuzzy, neural network and 
autoregressive techniques. Journal of Hydrology 
442: 23–35 (NAAS   7.5)

Annexure 2

9. Manuja, A., Manuja, B. K., Dhingra, M. and Sarkar, 
S. 2012.  Differential expression of toll-like receptor 
9 by various immune compartments of buffalo 
(Bubalus bubalis). Indian Journal of Animal Science 
82: 427–429. (NAAS   6.6)

10. Ramasundaram, P., Vennila, S. 2013. A Decade of Bt 
Cotton Experience in India: Pointers to Transgenics 
in Pipeline. Current Science104: 697-698. (NAAS   
7.4)

11. Sekhon, B.S., Bhumbla, D.K. 2013. Phosphorus 
remediation by acid mine drainage floc and its 
implications for phosphorus environmental indices. 
Journal of Soils and Sediments, DOI 10.1007/
s11368-012-0621-y.J355. (NAAS   7.6)

12. Sharma, R.K., Singh, J.K., Khanna, S., Phulia S.K., 
Sarkar S.K. and Singh Inderjeet.  2012. Fetal age 
determination in Murrah buffaloes from days 22 
through 60 with ultrasonography. Indian Journal of 
Animal Sciences 82:374–376. (NAAS   6.6)

13. Singh, R.S., Gite LP. 2012. Technological change 
in paddy production: A comparative analysis of 
traditional and direct seeding methods of cultivation. 
Agricultural Mechanization in Asia, Africa and Latin 
America 43: 41-46 (NAAS   6.2)

14. Ajjan, N., Rohini, A. and Raveendaran, N. 2012.  
Maximising Farmers Income Through Market 
Intelligence Service, Agricultural Economics 
Research Review, Conference Issue, 25, pp. 532 
(NAAS 4.7).

15. Ajjan, N., Murugananthi, D., Raveendaran, N. 2012. 
An Empirical Study on Maize and Poultry Market 
Integration in India. Madras Agricultural Journal 
99:397-402. (NAAS   4.0)

16. Chaudhari, D. J., Tingre, A. S. 2012. Pigeon pea 
(CajanusCajan Lin.) price movement across major 
markets of India.Journal of Food Legumes. 25: 344-
347. (NAAS   4.3)

17. Devi, B.,  Raghu, I. R.,  Ranganath, P., Balaji, P. D.,  
Subhramanyam,V. 2012. Impact of cotton and maize 
Price Forecasts on Farm Income in Prakasam and 
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Raga Reddy districts of Andhra Pradesh. The Andhra 
Agricultural Journal 59:299-303. (NAAS   3.3)

18. Dhandhalya, M. G., Shiyani, R.L. 2012.  Economic 
Viability of Sapota Orchard and   Marketing 
Constraints of Sapota (Achras sapota l.) in Saurashtra 
Region, Indian Journal of Agricultural Marketing 26: 
179-190. (NAAS   3.1)

19. Jadhav, V. Chinnappareddy, B. V. and Gracy, C. 
P. 2012. Impact Assessment of Price forecasts for 
Farmers Cultivating Coconut Processing to Copra 
in Karnataka, Agricultural Economics Research 
Review, Conference Issue, 25, 529  (NAAS 4.7).

20. Jeeva, C., Ramasubramanian, J., Kumar, V., 
Geethalakshmi A, Ramasundaram, P. 2013. 
Forecasting Technological Needs and Prioritizing 
Factors for the Post Harvest Sector of Indian 
Fisheries. Fishery Technology 50: 87-91.(NAAS   
4.1)

21. Kumar, A.,  Kumar, R., Rao, K. H. 2012. Enabling 
efficient supply chain in dairying using GIS: A case 
of private dairy industry in Andhra Pradesh state. 
Indian Journal of Agricultural Economics 67: 395-
404. (NAAS   4.6)

22. Singh, J., Kumar, R., Sidhu J. S. 2012.  Basmati 
price forecast and its impact on farmers  income 
in Punjab.  Journal of Agricultural Development & 
Policy 22:31-38 (NAAS 3.2)

23. Venkattakumar, R., and Sontakki, B. S. 2012. 
Producer Companies in India-Experiences and 
Implications.Indian Research Journal of Extension 
Education. 1 (Special Issue): 154-160. (NAAS 3.5)

Component-2

24. Bumla, N. A., Sarfaraz, W. A., Shakyawar, D. B., 
Sofi, A. H., Ishrat,  Y. 2012. Comparative Study 
on the Physico-mechancial quality of Pashmina 
Shawls made from Hand Spun and Machine spun 
Yarn. Indian Journal of Fibres and Textile Research 
37:224-30. (NAAS   6.0)

25. Gopakumar, G., Abdul, N. A., Tamilmani, G., 
Sakthivel, M., Kalidas, C., Ramamoorthy, N., 
Palanichamy, V., Maharshi, A., Srinivasa, K. R  
and Syda Rao, G. 2012. First experience in the 
larviculture of cobia, Rachycentron canadum in 
India. Indian Journal Fisheries. 59:59-63. (NAAS   
6.2)

26. Ishrat, Y., Sofi, Asif, H., Sarfaraz, W. A., Sheikh, 
F. D., Bumla, N. A. 2012. Pashmina shawl-A 
traditional way of making in Kashmir. Indian Journal 

of Traditional Knowledge 11: 329-333.(NAAS   6.8)

27. Jeyashakila, R.,  Edwin, R. B., and Felix, N. 2012. 
Quality and safety of fish curry processed by sous 
vide cook chilled and hot filled technology process 
during refrigerated storage. International Journal of 
Food Science and Technology18: 261-269. (NAAS   
7.5)

28. Kaur, C., Walia, S.,  Nagal, S., Walia, S., Singh, J., 
Singh, B., Saha, S., Singh, B., Kalia, P., Jaggi, S. and 
Sarika. 2013. Functional Quality and Antioxidant 
Composition of Selected Tomato (Solanum
Lycopersicon L) Cultivars grown in Northern India. 
Food Science and Technology 50: 139-145. (NAAS   
7.1)

29. Kaur, C., Walia, S., Nagal,  S., Shweta, W., Singh, 
J., Singh, B., Saha, S., Balraj, S.,  Pritam, Kalia., 
Jaggi, S and Sarika., 2013. Functional quality 
and Antioxidant composition of selected Tomato 
(Solanum Lycopersicon L) cultivars grown in 
Northern India. LWT - Food Science and Technology 
50: 139–145. (NAAS   7.7) 

30. Verma, H., Chahota, R., Palial, A., Patil, RD., 
Sharma, A., Kuradey, NP., Sharma, M. 2012. Effect 
of seabuckthorn (Hippophae L.) leaf extract and seed 
oil on infected cutaneous wound healing process in 
rabbit model. Indian Journal of Animal Sciences 82: 
54-55.(NAAS   6.6)

31. Zanwar, A. A., Hegde, M. V., Bodhankar, S. L. 
2012. The Antihyperlipidemic effect of flax Lignan 
concentrate from seeds of Linum usitatissimum in 
triton induced hyperlipidemic rats. International 
Journal of Pharmacology 8: 355-363. (International 
Impact factor 1.503) 

32. Gaikwad, S. P., Bhalekar, M. N., Kshirsagar, 
D. B., Nimbalkar, C. A., 2012. Evaluation of 
progenics of hybrids derilative of tomato (Solanium
lycopersicon, Mill) in F5 with special reference to 
tomato leaf virus disease. Ecology and Environment 
Conservation18:111-114. (NAAS   3.5)

33. Geethalakshmi, V., Charles, J., Balasubramaniam., 
Parvathy, R., Nasser, M. 2012 Information   and 
training needs of coastal fisherfolk of Ernakulam 
district in Kerala. Journal of Global Communication 
5:09-15 (NAAS   2.7)

34. Gopal, N., Parvathy, R., Azharudeen, M. and Nasser, 
M. 2012. Issues and Challenges in the Formation 
of Women Activity Clusters in Fisheries. Journal of 
Global Communication 5:33-38. (NAAS   2.7)
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35. Patel, K. K., Anand, V., Kaswala, A. R., Italiya, 
A., Pawar, S. L., Patel, J. M., Kolambe, B. N., 
Patil, R. G. 2012. Comparative Performance of 
FYM, Biocompost and Banana Pseudostem Based 
Vermicompost on Productivity of Banana. The Asian 
Journal of Horticulture. 12: 140-143. (NAAS   3.6)

36. Pathak, V., Rajpur, R., Bhardwaj, R. L., and Mandial 
R. K. 2012. Histological studies on the hair follicle 
and skin of Chegu goat. Indian Journal of Small 
Ruminants 1:275-277. (NAAS   4.3)

37. Srinivasa, R. P., Kumar, G. C., Jayalakshmi, M., 
Kamal, A. 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   2.9)

38. Deepak, M., Kasote, Y., Badhe, S., Hegde, V. M. 
2013. Effect of mechanical press oil extraction 
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S.No. Title Application Number

1 4051/DEL/2012

2 Electronic Fineness Tester of Jute and Allied Fibre 354/KOL/2012

3 Integrated Grading System of Jute 355/KOL/2012

4 In Vitro Culture of Glochidia Larvae 145/KOL/2012

5 Leather Material derived from hide of Bovine Spp. 360/KOL/2012

6 A Primer Composition for Molecular Sex Typing in Pigs 897/KOL/2012

7 Process for preparation of dry instant soup mix from Mushroom without addition of chemical 
Additives.

1196/KOL/2012

8 An improved method for Chrome Tanning Mithun Hides 1197/KOL/2012

9 1277/KOL/2012

10 A novel method of chrome tannage of Mithun hides with Glyoxalic Acid 1276/KOL/2012

11 A method for processing Rabbit Pelts and Fur 1334/KOL/2012

12 A method for Bio-preservation of Mithun Hides 1402/KOL/2012

13 4349/CHE/2012

14 3015/DEL/2012

15 2560/DEL/2011

16 A high sensitive kit for detection of antibodies against Theleriaequi 2763/DEL/2012

17 Matricaria Chamomile 3856/DEL/2012

18 Very low cost medium for production of Salt tolerant 3857/DEL/2012

19 Generation of Foot and Mouth disease virus empty 3858/DEL/2012

20 Capra hircus) 50/DEL/2013

21 298/DEL/2013

22 Buffalo Casein Hydrolysates rich in Caseinophosphopeptides 331/DEL/2013

23 An essential oil for inhibition of methane Emission in Buffaloes  (methane Suppressor) 629/DEL/2012
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S.No. Title Application Number

24 A rapid sensitive and user friendly visual LAMP- based assay for detection of infectious Bovine
rhinotracheitis (IBR) virus in bovine semen

627/DEL/2012

25 Seafood Self Heating Pack 2827/CHE/2012

26 Fibre Glass Sheathed Rubber Wood Canoe 2826/CHE/2012

27 Taurine Extraction From Fish Head 2825/CHE/2012

28 Instant Fish Gravy Powder 2828/CHE/2012

29 Fish Descaling Machine 2829/CHE/2012

30 A novel cost effective environmental-friendly depuration system for bivalves 2831/CHE/2012

31 A  process for the development of Fish Gel From mince of Thread Fin Bream 
(NemipterusJaponicus) in Synthetic Casings Employing High Pressure

2830/CHE/2012

32 1553/MUM/2012

33 Pedal Driven Banana Fibre Spinning System 1554/MUM/2012

34 Banana Psudostem Fibre Drawing Machine 3464/MUM/2012

35 Banana Pseudostem Fibre Carding Machine 3465/MUM/2012

36 Cellulosic Materials Incorporating Nano Zinc Oxide and Method to Manufacture the Same 3466/MUM/2012

37 Banana Pseudostem Fibre Ring Spinning Machine 3467/MUM/2012

38 Cotton Textile Incorporating Titanium Dioxide Nano particles and Method to Manufacture the 
Same

3468/MUM/2012

39 Method of Dyeing and Protective Finishing of Cotton Textiles Using Vegetable Extract 3469/MUM/2012

40 Optical scanner based fabric pilling measurement system 362/MUM/2013

41 Process Technology For Soy Butter 17/MUM/2013

42 CIAE Fruit and Vegetable Grader for Spherical Commodities 18/MUM/2013

43 Process for one step synthesis of bactericidal silver nanoparticles from tissue extracts of Labeo
rohita

3255/MUM/2012

Sub-project Sl. No. Title patent Application Number

Component-2

A Value Chain on Enhanced Productivity 

(SKUAST, Srinagar)

1.
Fibre from Processed Textile Products by 

3400/DEL/2012

Creation of Demand for Millet Foods 
through PCS Value chain, (Directorate of 
Sorghum Research, Hyderabad)

2. Fat free crunchies 1736/CHE/2012
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Sub-project Sl. No. Title patent Application Number

Holistic Approach for improving Livelihood 
Security Through Livestock based Farming 
System in Barabanki and Raebareli Districts 
of Uttar Pradesh (IVRI, Izatnagar)

1. Low cost multiplication technology of salt 
tolerant bio growth enhancers (Bacillus 
Pseudomonads & Trichoderma) for 
increasing productivity of agri-horti crops 
in normal and sodic soils

3857/DEL/2012

Sub-project Sl. No. Title patent Application Number
Date of Filing

Development of goat having knocked down 
myostatin gene through RNA interference 
technology to enhance the meat production/
C2132/Dr. B.C. Sarkhel

1. Development of cost effective microtools 
for oocyte enucleation during SCNT 
embryo production 

1762/MUM/2012
19.6.2012

Studies on High Pressure Processing( HPP) 
of High Value Perishable Commodities/
C30027/Dr. J. Bindu

2.
Nemipterus

japonicus) in synthetic casings by  high 
pressure processing

2830/CHE/2012
12.07.2012

Development of biosensor and micro-

bacterial contamination in milk/C10125/Dr. 
Sunil Bhand

3. Device for analysis of mycotoxins 1203/MUM/2013
28.03.2013

4. DNAzyme based lead biosensor 842/DEL/2013
20.03.2013

5. Micro array based heavy metal optical 
biosensor

843/DEL/2013
20.03.2013

6. Recombinant Whole Cell Cadmium 
Biosensor

844/DEL/2013
20.03.2013

Study of herbal acaricides as  means to 
overcome the development of resistance in 
ticks to conventional acaricides/C2066/Dr 
SrikantaGhosh

7. Acaricidal properties of ethanolic extracts 3856/DEL/2012
14.12.2012

Toll-like receptors in farm animals- 
Evolutionary lineages and application in 
disease resistance/C2153/ Dr. G. Dhinakar 
Raj

8. PCR based DNA test for the differentiation 
of cattle and buffalo meat and milk

607/ DEL/2013
04.03.2013

development/ C10103/ Dr.V.Siva Reddy
9. Promoters from Gossypium hirsutum L. 

for the over expression of foreign genes 
in cotton boll tissue

3079/DEL/2012
01.10.2012

Resistance- and Avirulence- genes in Rice-
Blast Pathosystem for Development of Race 

Dr. T. R. Sharma

10. Magnaporthe oryzae Polynucleotide 
associated with blast resistance and uses 
thereof

398/DEL/2013
12.02.2013

Bioprospecting of genes and allele mining 
for abiotic stress tolerance./ C30033/ Dr. 
N.K.Singh

11. 50/DEL/2013
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Sub-project Sl. No. Title patent Application Number
Date of Filing

Buffaloes./ C1050/ Dr.Ramesh Kumar Vijh

12.
Ruminant livestock

298/DEL/2013
4.02.2013

Nano-technology for Enhanced Utilization of 
Native - Phosphorus by Plants and Higher 
Moisture Retention in Arid Soils./ C2032/  
Dr. J. C. Tarafdar

13. Rapid synthesis of platinum nanoparticles 
from  TFR12

3634/DEL/2012
27.11.2012
15.3.2013

14. Development of nano induced biological 
phosphorus fertilizer (NB-PHOS) using 

 CZR-2

7/DEL/2013
02.01.2013
22.02.2013

Novel biotechnological processes for 
production of high value products from rice 
straw and bagasse/ C30030/
Dr. B.S. Chadha

15.
assembly for small processing volume

3771/DEL/2012

A Value Chain on Utilization of Banana 
Pseudostem for Fibre and Other Value 
Added Products (CL:  NAU, Navsari) 
Development of biosensor and micro-

bacterial contamination in milk/C10125/          
Dr. Sunil Bhand

1. A Novel Organic fertilizer of banana 
pseudostem

PCT/IB2012/053268

2.

Analyte Sensor Chips 

PCT/IN2013/000205
28.03.2013

3. 201310038
20.03.2013

Australian Innovation 
Patent Application
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Sub-project Sl. No. Title patent
Application Number
Publication Number
Date of Publication

Effect of abiotic stresses on the natural 
enemies of crop pests: Trichogramma, 
Chrysoperla, Trichoderma and 
Pseudomonas, and mechanism of tolerance 
to these stresses/C2082/Dr. S.K. Jalali

1. A Novel process of manufacturing banana 
candy from banana pseudostem

1624/MUM/2011
04.01.2013

2. A Novel Machine for Extracting Fibre from 
Banana Pseudostem Sheaths’ has been 

1590/MUM/2011
04.01.2013

3. Bioformulations of carbendazim tolerant 
isolates of Trichoderma with biocontrol 
potential

12272/CHE/2011
232/2012

10.08.2012

4. Bioformulations of salinity tolerant 
isolates of Trichoderma with biocontrol 
potential and also capable of inducing 
salinity tolerance in crop plants

12273/CHE/2011
232/2012

10.08.2012

Development of biosensor and micro-

bacterial contamination in milk/C10125/Dr. 
Sunil Bhand

5. Development of a real time process for 

spore inhibition based- Enzyme substrate 
assay (SIB-ESA)

3064/DEL/2010
46/2012

16.11.2012

Nano-technology for Enhanced Utilization of 
Native - Phosphorus by Plants and Higher 
Moisture Retention in Arid Soils./ C2032/ Dr. 
J. C. Tarafdar

6. Biosynthesis of metal nanoparticle from 
fungi

149/DEL/2012
02.11.2012

7. Nanoinduced bacterial polysaccharide 
production

404/DEL/2012
14.09.2012
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Technologies for commercialization

S. No. BPD Technology Licensee

1. IARI, New 
Delhi

Nano formulations of bioactive molecules i.e., 
Carbofuran and Azadirachtin 

M/s Aegis Agro Chemicals India Pvt. Ltd, Hyderabad

VAM technology M/s Bharat Agro Molecules Ltd, Meerut 

Nano formulations of bioactive molecules i.e., 
Imidacloprid and PEG based surfactants

M/s Insecticides (India) Limited, Delhi

Maize hybrid PEEHM 5 M/s Sampoorna Seeds

Rice hybrid HI 1544 M/s Syngenta India Limited, Pune

Pusa pearl puff M/s Devesh Foods & Agro Products Pvt. Ltd

& Kartik Shankar; Carrot: Pusa Rudhira; 
Cucumber: Pusa Sanjog)

M/s Nuziveedu Seeds

Pusa nutri cookies M/s Gold Win Agro Foods Pvt. Ltd

Event 142 (Brinjal Variety) carrying Cry1Fa1 
gene

BejoSheetal Seeds Pvt. Ltd, Jalna

Soil test fertilizer recommendation meter 
(STFR)

M/s Systronics (India) Ltd,. Ahmedabad 

Animal feed block making machine M/s Perfect Hydro Machines, Haryana

Chickpea varieties Pusa 256, Pusa 372, Pusa 
Dharwar Pragati (BGD 72), Pusa 1053 (Kabuli), 
Pusa 1088 (Kabuli), Pusa 1103, Pusa 1105 
(Kabuli), Pusa 1108 (Kabuli), Pusa Shubra 
(BGD 128) (Kabuli) and Pusa 547 (BGM-547) 
for collaborative research.

M/s Sungro Seeds Limited, Mumbai

Rice hybrid Pusa RH-10 M/s Delta Agrigenetics Pvt Ltd.

Pusa fruit drink M/s Shankar Amrit, Muzaffarpur

2. IVRI,
Izatnagar

Indigenous garbage processing earthworm 
strain “Jai Gopal” in the form of  vermiculture”

Shri  Suraj Pal Singh Software Engineer
Ghaziabad

Indigenous garbage processing earthworm 
strain “Jai Gopal” in the form of  vermiculture”

Shri Shvretashva Singh, 
Retd. Engineer, 
V.P.O.- Bhadeng Kanja, 
Piliphit

Vegetable incorporated meat products Royal Food Corporation
Meerut (UP)

Hurdle tech meat pickle Royal Food Corporation
Meerut

Annexure 4
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S. No. BPD Technology Licensee

Emulsion based chicken products Dr. Minakshi Choudhary W/O Dr. Vikas Chaudhary 
Nurpur
Himachal Pradesh 

CARI,
Izatnagar
(ITMU)

Broiler production technology-colored broiler M/s Purvanchal Food Industries, JK Feeds and 
hatchery Product, Kushinagar

Broiler production technology (Chicken) M/s Supper Heena Hatcheries, Gorakhpu

Broiler production technology (Chicken) Deputy Director, Animal Husbandry, IPDP, Surat,

NBAGR,
Karnal
(ITMU)

M/s Sandor Proteomics Pvt. Ltd. Hyderabad

(Bos indicus)
M/s Sandor Proteomics Pvt. Ltd. Hyderabad

and double humped)
M/s Sandor Proteomics Pvt. Ltd. Hyderabad

NDRI, Karnal 
(ITMU)

Newcolour based method for detection of 
detergent in milk 

Mother Dairy Fruits & vegetable Pvt. Ltd, Patparganj, 
New Delhi

3. CIFT, Kochi
products

M/s. Jai Gayatri Export, Shree Padvani Krupa, 
Ratandeep Society, Near Prathna Hall, Bhidiya, 
Veraval 

M/s. Uniloids Biosciences Pvt.Ltd., #2-23-11, Plot 
No. 6, HMT Hills, Sathavahana Colony, Kukkatpallu, 
Hyderabad, Andhra Pradesh

Production process of frozen semen in sealed 
plastic straws

The Sperm Station, Kerala Livestock Development 
Board, Kulathupuzha Farm, Kollam District

40 – feet long Fiberglass Reinforced Plastic 
(FRP) boats

Fisheries Institute of Technology And Training, No. 32, 
Dr.Nedunchezhiyan Salai, Besant Nagar, Chennai 

M/s. Blue Water Foods and Exports (P) Ltd, Plot 
No. 281/282, Industrial Area, Baikompady, New 
Mangalore

M/s. Mangala Marine Exim India Ltd., Registered 

Thoppumpady, Cochin – 682 005

Marine Products Export Development Authority, 
(Ministry of Commerce & Industry, Govt. of India), 
MPEDA House, Panampilly Avenue, Kochi 

Establishment of HACCP system for Pig 
slaughter house cum pork processing plant at 
NRCP

The National Research Centre on Pig (NRCP), Rani, 
Guwahati – 781 131

Ready to serve food products in retortable 
pouches and implementation of HACCP system

The Meat Products of India Ltd; Edayar, 
Koothattukulam, Ernakulam 

4. AAU, Anand Date palm tissue culture Orchem Industries Pvt. Ltd., Secundrabad.

Kemrock Agritech Pvt Ltd (product with brand name 
Tapak bund)
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S. No. BPD Technology Licensee

Gujarat State Fertilizers Chemicals Limited (GSFC) 
(product with brand name “Sardar”)

Gujarat Agro Industries Corporation (GAIC)
(product brand name “Agro Jaivika”)

Probiotic lactic culture lactobacillus helveticus 
MTCC 5463

DrBaboo’s Food Science and Biotechnology Private 
Limited, Trivendrum, Kerala.

5. CCSHAU,
Hisar

Maize hybrids 
(HM 9, HM 10 & HM 11)

Nath Bio Genes India Ltd., Aurangabad, Maharashtra

Maize hybrids 
(HM 8, HM 10 & HM 11)

Bhartiya Beej Nigam Ltd., Udham Singh Nagar, 
Uttarakhand

Maize hybrids Siri Seeds (India) Pvt. Ltd., Hyderabad, Andhra 
Pradesh

S. No. Technology Component

1. Sweet coconut chips 2

2. Pollution preventing System (PPS) 2

3. A new now thermal technology for cutting and peeling of raw cashew nut. 2

4. Low cost method for processing technology for extraction of anacardic acid 2

5. Development of process technology for ginger extract standardized to >20% w/w total gingerols as 
a water soluble powder

2

6. Development of process technology for ginger extract standardized to 30% w/w total gingerols as a 
water soluble powder

2

7. Technology for successive water extract of ginger (NR-Ginger) for cholesterol management 2

8. Browning free custard apple pulp extracting technology 2

9. 2

10. Suitable wet feed and feeding protocol for developing cobia brood stock 2

11. 2

12. Non woven fabric preparation from banana psedostem 2

13. 2

14. 2

15. Novel phytoacaricide for the control of chemical acaricide resistant tick infestations in animals 4

16. Low cost technology for prevention and treatment of sub-clinical and clinical mastitis in bovines. 3

17. Flexible rubber dams (rubber-textile composite for watershed management) 4

18. Synthesis of nanocellulose by enzymatic process using membrane reactor 4

19. A process for the preparation of cellulose nanaparticles using the fungus, Trichoderma reesei 4
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S. No. Technology Component

20. Zinc chloride pretreatment of microcrystalline cellulose for preparation of nanocellulose by 
homogenization process

4

21. 4

22. Technology of dying cotton and silk with natural dyes 2

23. Eco-powders 2

24. Eco-pants 2

25. Enterococci in milk 4

26. 4

27. Two stage enzyme assay "for detection of Listeria monocytogenes in milk" 4

28. DNAzyme based lead biosensor 4

29. Recombinant whole cell cadmium biosensor 4

30. Microarray based heavy metal optical biosensor 4

31. Colour based detection of detergents in milk 4

32. Capsicum salsa (Haldiram) 2

33. Value added products of tuna (Tuna Kure) 2

34. Insta idly dry mix 4

35. Banana pseudostem central core candy (AFB) 2

36. Cobia value added products 2

37. Mineral based-technology for estrus induction and synchronization in bovines for increasing the milk 
production.

3

38. ELISA kit fro detection of cucumber moasaic virus, potyvirus and peanut mottle cirus (Technology 
validated)

4

39. Tender coconut beverage with suspended kernels 2

40.
noodles

2

41. Virgin coconut oil 2

42.
& milk solid based nutrimix

2

43.
Cookies)

2

44. NAIP Kure 2

45. pods based cheaper concentrate mixture as economical cattle feed 2

46. Modular vector for one-step assembly of Intron contraining hairpin RNA for High throughput gene 
silencing in plants

4

47. Low cost multiplication technology 3

48. 2

49. Multiple insecticide resistant of Chrysoperla zastrowi sillemi 4
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S. No. Technology Component

50. Multiple insecticide resistant of Trichogramma chilonnis 4

51. High temperature resistant strains of Trichogramma chilonnis 4

52. 4

53. Improvisation of traditional charkha 2

54. Millet dhokla 4

55. Juli coffee (Instant Coffee) 2

56. Animal feed with potato waste 2

57. 2

58. Anthocynin enriched tomato fruits 4

59. PCR based DNA test for the differentiation of cattle and buffalo meat and milk 4

60. 4

61. Development of an ecofriendly and low protocol for biosynthesis of Zn and Fe nanoparticles. 4

62. Development of nano particles induced polysaccharide powder for application in desert soil. 4

63. Value added products of pork 2

64. Lac cultivation technology 3

65. Kadaknath poultry 3

66. Hybrid rice 3

67. Bacillus T 9 Cry isolates 4

68. Serodiagnosis of plant viruses 4
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Human resource development

S.
No. Subject matter

Number of individuals

Approved Sanctioned/
Trained Reprocessed

1 Allele Mining Crop sciences 6 5 1

Animal sciences 5 2 3

Horticulture 5 4 1

Fisheries 3 3 0

Natural resource management 1 0 1

Sub-total 20 14 6

2 Apomixis Crop sciences 4 3 1

Horticulture 3 3 0

Sub-total 7 6 1

3 Bioinformatics Crop sciences 6 5 1

Animal sciences 3 3 0

Horticulture 5 5 0

Fisheries 4 3 1

Natural resource management 2 2 0

Agricultural engineering 1 1 0

Sub-total 21 19 2

4 Biomolecules Crop sciences 6 4 2

Animal sciences 2 1 1

Horticulture 5 5 0

Fisheries 2 2 0

Natural resource management 3 1 2

Agricultural engineering 1 1 0

Sub-total 19 14 5

5 Bioremediation Crop sciences 1 1 0

Horticulture 1 1 0

Fisheries 4 3 1

Natural resource management 5 4 1

Sub-total 11 9 2

Annexure 5
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S.
No. Subject matter

Number of individuals

Approved Sanctioned/
Trained Reprocessed

6 Biosecurity Crop sciences 4 4 0

Animal sciences 2 2 0

Horticulture 4 3 1

Fisheries 3 3 0

Natural resource management 1 0 1

Sub-total 14 12 2

7 Carbon trading/

Climate change

Crop sciences 4 2 2

Animal sciences 3 2 1

Horticulture 4 4 0

Fisheries 5 4 1

Natural resource management 8 7 1

Sub-total 24 19 5

8 Fermentation technology Crop cciences 2 1 1

Animal sciences 1 1 0

Horticulture 5 5 0

Fisheries 1 1 0

Natural resource management 1 0 1

Agricultural engineering 5 5 0

Sub-total 15 13 2

9 Genome resource conservation Crop sciences 5 4 1

Animal sciences 4 4 0

Horticulture 4 4 0

Fisheries 3 1 2

Natural resource management 1 0 1

Sub-total 17 13 4

10 Geoinformatics Natural resource management 8 6 2

Sub-total 8 6 2

11 Image processing technology for 
characterization of agricultural produce

Agricultural engineering 5 3 2

Sub-total 5 3 2

12 Microbial molecular taxonomy Crop sciences 3 3 0

Horticulture 4 4 0

Fisheries 2 3 0

Natural resource management 1 0 1



ANNEXURES

128
NAIP ANNUAL REPORT 2012–13

S.
No. Subject matter

Number of individuals

Approved Sanctioned/
Trained Reprocessed

Sub-total 10 9 1

13 Molecular Diagnostics Crop sciences 4 4 0

Animal sciences 4 3 1

Horticulture 3 3 0

Fisheries 4 4 0

Sub-total 15 14 1

14 Mitigation strategies for methane 
production from livestock

Animal Sciences 5 5 0

Sub-total 5 5 0

15 Molecular breeding Crop sciences 4 3 1

Horticulture 4 4 0

Fisheries 4 3 1

Sub-total 12 10 2

16 Nanotechnology Crop sciences 3 2 1

Animal sciences 4 4 0

Fisheries 3 3 0

Natural resource management 4 4 0

Agricultural engineering 5 5 0

Sub-total 19 18 1

17 Nutraceuticals Crop sciences 3 1 2

Animal sciences 8 8 0

Horticulture 5 3 2

Fisheries 4 3 1

Agricultural engineering 5 5 0

Sub-total 25 20 5

18 Non-chemical/Non-thermal
processing and membrane 
technology

Agricultural engineering 6 6 0

Sub-total 6 6 0
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S.
No. Subject matter

Number of individuals

Approved Sanctioned/
Trained Reprocessed

19. Sensor-based applications including 
bio-indicators

Crop sciences 5 5 0

Horticulture 4 3 1

Fisheries 1 0 1

Natural resource management 2 2 0

Agricultural engineering 4 4 0

Sub-total 16 14 2

20 Stem cell research Animal sciences 7 4 3

Fisheries 3 2 1

Sub-total 10 6 4

21 Smart packaging Agricultural engineering 6 5 1

Sub-total 6 5 1

22 Social sciences Education 10 6 4

Sub-total 10 6 4

23 Transgenic animals Animal sciences 4 3 1

Fisheries 2 1 1

Sub-total 6 4 2

24 Gene knock down technology Animal sciences 3 0 3

Fisheries 1 1 0

Sub-total 4 1 3

25 Intellectual property rights All 27 26 1

Sub-total 27 26 1

26 Marker assisted selection Crop sciences 50 49 1

Animal sciences 20 9 11

Horticulture 40 33 7

Natural resource management 3 1 2

Fisheries 10 5 5

Sub-total 123 97 26

27 Project management PIU-NAIP 22 16 6

Sub-total 22 16 6

Grand Total 478 386 92
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B. Year-wise distribution of consortia-wise international training

Year Slots Numbers approved

2008-2009 156 84

2009 -2010 247 192

2010-2011 88 88

2011-2012 72 72

Total 563 436

Slots for Open Trainings -110 + 17 (Training of Directors)

Grand  Total 453 453

Trainings Sanctioned in Various Consortia 300

C. Consortia-wise training completed

Component Number

Component I
ICAR as the catalyzing agent for management of change in the Indian NARS

105

Component II
Research on production to consumption systems (PCS)

45

Component III (including GEF)
Research on sustainable rural livelihood security (SRLS)

13

Component IV
Basic & strategic research in frontier areas of agricultural sciences (BSR)

122

Total [Slots approved = 453; Number sanctioned = 300] 285

D. National trainings in frontier areas of agricultural sciences

S. No. Frontier areas of national training
Number of 

Number of 
Scientists TrainedApproved Trainings 

Sanctioned Completed

1 Allele mining 4 4 4 60

2 Apomixis 3 3 3 60

3 Bioinformatics 4 4 4 61

4 Biomolecules 3 3 3 48

5 Biosecurity 4 4 4 59

6 Bioremediation 1 1 1 16

7 Carbon trading/carbon sequestration/ 
climate change 

5 5 5 74

8 Fermentation technology 3 3 3 31

9 Genome resource conservation 2 2 2 31

10 Geoinformatics 3 3 3 44
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S. No. Frontier areas of national training
Number of 

Number of 
Scientists TrainedApproved Trainings 

Sanctioned Completed

11 Image processing technology 1 1 1 16

12 Molecular diagnostics 3 3 3 48

13 Mitigation strategies for methane 
production from livestock 

2 2 2 24

14 Molecular breeding 5 5 5 83

15 Nanotechnology 3 3 3 47

16 Nutraceuticals 3 3 3 50

17 Non chemical/Non Thermal 
processing and Membrane 
technology

1 1 1 15

18 Sensor-based applications including 
bio-indicators

3 3 3 47

19 Stem cell research 1 1 1 16

20 Smart packaging 1 1 1 16

21 Intellectual property rights 5 5 5 106

22 Social sciences & policy analysis * 5 5 3 71

23 Forecasting modelling in crops 2 2 2 32

24 3 2 2 31

25 2 1 1 15

26 Microbial molecular taxonomy 1 1 1 15

27 Project formulation, risk assessment, 13 13 10 220

TOTAL 86 84 79 1336

*Two trainings were dropped.
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Selected key performance indicators of NAIP 
(as on March 2013)

Indicator Baseline
Progress (Component wise) End

project
target

Compo-nent
1

Compo-
nent 2

Compo-
nent 3

Compo-
nent 4 Total

Number of public-private 
partnerships formed for carrying 
out innovation under NAIP

0 5 43 33 10 91 91

Number of new rural industries 
piloted under Component 2 of 
NAIP

0 51 51 70

Number of patent/intellectual 
property protection applications 

0 27 3 51 81 40

Number of patents/intellectual 
property protections granted/
published based on NAIP 
research

0 5 5 25

Number of peer-reviewed 
research papers published in 
high impact journals based on 
NAIP research (NAAS rating>6)

0 31 37 6 283 357 150

Area of land under sustainable 
land management practices 
(pertaining to 3 GEF Additional 
Financing sub-projects only) (ha)

0 3863 3863 5000

Number of consortia established 0 43 51 36 61 191 190

Number of private sector 
organizations (including NGOs) 
participating in consortia

0 9 82 74 11 176 174

Number of scientists trained 
overseas in the frontier areas of 
science

0 388 388 478

Number of scientists trained 
overseas in consortium-based 
subject areas

0 96 51 10 120 277 453

Number of business planning and 
development units set up

0 10 10 10

Number of hits on NAIP project/
sub-project websites per month

0 1,151,000 1,151,000 400,000

Annexure 6
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Indicator Baseline
Progress (Component wise) End

project
target

Compo-nent
1

Compo-
nent 2

Compo-
nent 3

Compo-
nent 4 Total

Number of production 
technologies released and/ or 
adopted based on NAIP research

0 68 39 107 50

Number of processing 
technologies released and/or 
adopted based on NAIP research 

0 60 25 85 80

Number of technologies/products 
commercialized based on NAIP 
research

0 34 11 45 40

Number of research articles, 
technical articles, popular 
articles, conference papers, 
bulletins, etc. published

0 550 825 454 980 2,809 1,200

Number of farmers involved in 
consortia activities (pertaining to 
Component 2 and 3 only)

0 29,100 143,381 172,481 150,000

Amount of sustainability fund 
corpus created (` crores)

0 5.95 5.95 5.00

Incremental employment 
generated (person days/year/hh) 

0 70 70 100

Increase in income of participating 
households  (per annum) 

0 39,400 39,400 20,000

Number of novel tools/protocols/ 
methodologies developed for 
research

0 31 326 357 120

Number of molecular resources 
augmented/ submitted to 
GenBank

0 556,655 556,655 650,000

Number of national trainings in 
frontier areas

0 79 79 88
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Personnel in PIU-NAIP
(As on 31 March 2013*)

1. Dr. D. Rama Rao, National Director (w.e.f. 4 February 2013)

2. Dr. Bangali Baboo, National Director (up to 31 December 2012)

3. Dr. M.M.Pandey, National Director  In-charge (1 January 2013 to 3 February 2013)     

4. Dr. P.S. Pandey, National Coordinator (Component-1)

5. Dr. R.K. Goyal, National Coordinator (Component-2)

6. Dr. A.P. Srivastava, National Coordinator (Component-3)

7. Dr. Sudhir Kochhar, National Coordinator  (Component-4)

8. Dr. P. Ramasundaram, National Coordinator  (Component-5) (w.e.f. 21 March 2013)

9. Dr. R.P. Misra, Principal Scientist (Training) & I/C GEF

10. Dr. M. Kochu Babu, Principal Scientist (M&E)

11. Dr. Yasmeen Basade, Principal Scientist (ND Cell)

12. Mr. Sanchal Bilgrami, Director (Finance)

13. Mr. Kumar Rajesh, Under Secretary

14. Sh. Avesh Yadav, Sr. F&AO

15. Sh. Krishan Kumar, F&AO (up to 31 October 2012) 

16. Sh. Manohar, F&AO (w.e.f. 05 November 2012) 

17. Sh. R.P. Yadav,  AF&AO

18. Sh. Rajesh Kumra, Section Officer

19. Sh. Mukesh Khurana, PPS to ND (up to 14 January 2013)

20. Smt. Preeti Govind, PPS to ND (w.e.f. 11 March 2013) 

21. Mr. A. P. Das, Assistant

22. Mr. Bhagwat Singh Negi, Assistant

23. Mr. Sanju (T-2), Driver

---------------------------------------------------
* Dr. P.K. Katiha, Principal Scientist (Ag. Economics, M&E) joined PIU-NAIP w.e.f.  April 15, 2013.

Annexure 7
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NAIP committees

Name Designation

Dr. S. Ayyappan Secretary (DARE) & Director General, ICAR Chairman

Members NSC

Sh. Arvind R. Kaushal Additional Secretary (DARE) & Secretary (ICAR)

Sh. P.K. Pujari Additional Secretary & Financial Advisor, DARE/ICAR

Dr. K.D. Kokate DDG (Agricultural Extension), ICAR

Principal Secretary Department of Agriculture & Cooperation and Agriculture Production
Commissioner (Gujarat Govt.)

Dr. J.S. Sandhu Agriculture Commissioner (GOI), DAC, New Delhi

Dr. K. Narayana Gowda Vice Chancellor, University of Agricultural Sciences, Bangalore

Chairman, APEDA Agricultural and Processed Foods Export Development Authority,
New Delhi

Dr. R.B. Barwale Managing Director, Maharashtra Hybrid Seeds Co., Mumbai

Dr. A.K. Krishna Kumar Executive Director, IL&FS Cluster Development Initiative Ltd.,
New Delhi

Sh. Atam Swarup Progressive Farmer, Solan (H.P.)

Dr. H.K. Pradhan WHO Consultant, New Delhi

Dr. N.S.L. Srivastava Executive Director TIT Group of Institutions, Bhopal and Former
ADG (Engg.), ICAR

Dr. D. Rama Rao National Director, NAIP (ICAR) Member Secretary

Name                                              Designation

Dr. S. Ayyappan Secretary (DARE) & Director General, ICAR Chairman

Members PMC

Sh. Arvind R. Kaushal Additional Secretary (DARE) & Secretary (ICAR)

Sh. P.K. Pujari Additional Secretary & Financial Advisor, DARE/ICAR

Dr. M.M. Pandey DDG (Ag.Engineering), ICAR

Dr. K.M.L. Pathak DDG (Animal Science), ICAR

Dr. K.D. Kokate DDG (Agricultural Extension), ICAR

Dr. N.K. Krishna Kumar DDG (Horticulture), ICAR

Annexure 8
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Name                                              Designation

Dr. J.S. Sandhu Agriculture Commissioner (GOI), DAC, New Delhi

Dr. S.K. Patil Vice Chancellor, Indira Gandhi Agricultural University (IGKV), Raipur

Dr. R. Prabahakaran Tamil Nadu Veterinary and Animal Sciences University (TANUVAS),
Chennai

Prof. (Dr.) P.L. Gautam Vice Chancellor, Career Point University, Hamirpur (H.P.) and Former
Chairperson (PPV& FRA)

Dr. N.S. Sipani Progressive Farmer, Sipani Farms, Mandsaur (M.P.)

Sh. Kapil Mehan MD, Coromandel International Limited, Secunderabad (A.P.)

Dr. D. Rama Rao National Director, NAIP (ICAR) Member Secretary

Name                                              Designation

Dr. S.L. Mehta Former Vice-Chancellor, MPUAT, Udaipur Chairman

Members RPC

Dr. K. Pradhan Former Vice Chancellor, RAU, Pusa, Bihar  and Former 
Vice Chancellor, OUAT, Bhubaneswar

Prof. S.K. Sopory Vice Chancellor, Jawaharlal Nehru University, New Delhi

Dr. S. Chandra Former Director, IIPR, Kanpur

Dr. T.J. Pandian National Professor, Madurai Kamaraj University, Madurai

Dr. J.S. Sandhu Agriculture Commissioner (GOI), DAC, New Delhi

Dr. M.M. Pandey DDG (Agriculture Engineering), ICAR

Dr. K.D. Kokate DDG (Agricultural Extension), ICAR

Dr. K.M.L. Pathak DDG (Animal Science), ICAR

Dr. N.K. Krishna Kumar DDG (Horticulture), ICAR

Dr. D. Rama Rao National Director, NAIP (ICAR)

Sh. Sanchal Bilgrami Director Finance, NAIP (ICAR)

Dr. R.P. Misra Principal Scientist (Training) & I/C, GEF, NAIP (ICAR) Member Secretary

Name Designation

Dr. Panjab Singh Former Secretary (DARE) and Director General ICAR & Chairman
Former VC, BHU, Varanasi 

Members O&MPC

Sh. Arvind R. Kaushal Additional Secretary (DARE) & Secretary (ICAR)

Sh. P.K. Pujari Additional Secretary & Financial Advisor, DARE/ICAR

Dr. K. Jayakumar Jt. Secretary, CSIR, New Delhi
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Name Designation

Dr. H.K. Mittal Advisor, DST, New Delhi, Member Secretary,  National Science &
Technology Entrepreneurship Development Board, (NSTEDB),
Secretary, Technology Development Board (TDB), 

Prof. O.P. Singh President, Dhanuka Agritech Ltd., New Delhi

Mr. M.J. Prabhu Agricultural Correspondent, The Hindu, Chennai

Dr. M.P. Pandey Vice-Chancellor, BAU, Ranchi

Dr. Rajeshwari Raina Scientist, E-I, National Institute of Science Technology and
Development Studies (NISTADS), New Delhi

Dr. A.K. Srivastava Director, NDRI, Karnal

Dr. C. Devakumar ADG (EPD), ICAR

Dr. Ramesh Chand Director, NCAP, New Delhi

Dr. K.R. Kaundal Emeritus Scientist, NRC for Plant Biotechnology, New Delhi

Dr. D. Rama Rao National Director, NAIP (ICAR)

Dr. P.S. Pandey National Coordinator (Component-1), NAIP (ICAR) Member Secretary
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Agreed actions and mission 
recommendations

S. No Action By when Action taken

1 Complete processing of all sub-project 
extension proposals and immediately 
release funds (Pending from earlier 
mission)

Immediately Extension proposals received were processed, 
sanction letters issued and funds released. 

2 Prepare and issue guidelines to all 
consortia for preparing comprehensive and 
analytical sub-project completion reports

July 31, 2012 Guidelines issued and are available on NAIP 
website.

3 Organize a workshop to consolidate 
and synergize complementarities within 
and across components for high impact 
interventions

October 31, 2012 High impact interventions synergized during 
interface meetings and review workshops. An 
interaction meet of CAC, Chairmen organized on 
July 18, 2012 under Chairmanship of DG, ICAR. 
Interface meetings with consortia held at IARI-New 
Delhi, IVRI-Izatnagar and NDRI-Karnal.

4 Prepare a list of key strategy papers based 
on results and recommendations of sub-
projects/components/NAIP as a whole 
and identify the resource persons for 
completing  these papers 

September 30, 2012 List of key strategy papers prepared and resource 

5 Award contract for ICAR data centre 
(Pending from earlier missions)

February 29, 2012 Meetings of sub-committee of PMC to review CDC 
held on December 12, 2012 and January 09, 2013. 

6 Award contract for ARS/NET online 
examination (Pending from earlier 
missions)

August 20, 2012 Contract signed on October 01, 2012.                                                                                                                    

7 Award NABG consultancy (Pending from 
earlier  missions)

July 31, 2012 Contract signed on August 02, 2012.

8
(ICB1) (Pending from earlier missions)

July 15, 2012 Contract signed on August 22, 2012.

9 Award contract for NABG MPLS (ICB2) November 30, 2012 Last date of submission of tender (after 
corrigendum) is February 20, 2013. Contract 
expected to be awarded by May 2013.

10
risk-social-environmental analysis of 10 
high value-high volume technologies for 
commercialization and share with the Bank 
(Pending from earlier mission) 

September 30, 2012
social-environmental analysis of 10 high value-
high volume technologies for commercialization 
prepared.
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S. No Action By when Action taken

11 Organize thematic workshops of sub-
projects working on similar/related value 
chains

October 31, 2012 Thematic workshop proposed to be organized 
during February-March, 2013. 

12 Track and document adoption of selected 
high impact innovations and livelihood 
models

December 31, 
2012 and regularly 

afterwards

One document on “Selected livelihood options for 
disadvantaged regions of India” published. Another 
document “Recommended livelihood models for 
selected backward districts” is being prepared.

13
viability of selected high impact innovations 
and livelihood models to promote adoption, 
sustainability and scalability in new areas.

October 31, 2012 Sub-projects are extended to include selected high 
impact interventions and viable models for scaling 

14 Prepare list of high impact innovations 
having potential for commercial application/
farm level adoption

July 31, 2012 Innovative technology/ knowledge products 
have been short-listed under four categories; 
(i) Technologies already commercialized by 
the consortia, (ii)  Technologies ready for 
commercialization, (iii) Technologies in pipeline, 
and (iv) Futuristic technologies.

15 Provide additional resources/extension to 
relevant consortia for testing and validating 
the applications of above high impact 
innovations

August 31, 2012 Additional resources along with extension upto a 
maximum period of 2 years provided to relevant 
consortia like 

` 17.4 crore additional grant to NDRI, Karnal 
for establishing National Referral Laboratory for 
Milk and Milk Products.
` 2.54 crore allocated to NRCPB, New Delhi 
for validation of advanced rice lines (Basmati 
and Non-Basmati) carrying 1-4 blast resistance 
genes.
` 1.59 crore allocated to DWM, Bhubaneswar 
for installation and validation of 10 additional 
rubber dams in different states.

16 Submit procurement plan for the period 
July 2012 to June 2014

July 31, 2012 Procurement Plan for remaining period of NAIP 
submitted to WB on August 30, 2012.

17 Submit comprehensive response to PPR 
report 2010-11 

August 31,2012 Comprehensive report on PPR submitted to WB 
on September 28, 2012.

18 Submit report on complaint about 
procurement of Computer Assisted Sperm 
Analyzer at NDRI 

July 15, 2012 Report submitted to WB on July 16, 2012.

19 Address the issue of lack of funds with the 
implementing agencies

Immediately The issue of lack of funds with the implementing 
agencies properly addressed in cfy (2012-13). An 
amount of ` 125.22 crore released to the partners 
upto December 31, 2012.
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S. No Action By when Action taken

20
closing on June 30, 2014 and communicate 
the amount of excess credit resources  
which cannot  be utilized by project closing 
date to the Bank

October 31, 2012

RE in cfy (2012-13) and projections of expenditure 
in the ensuing years as per approval of RPC and 
PMC are:

Years Amount (` in Crore)

2012-13 150.00

2013-14 188.62

2014-15 113.96

Total 452.58

No savings is envisaged at this stage.

21 Submit Action Taken Report for remaining 
internal audit observations up to December 
2010 (Pending from earlier mission)

July 31, 2012 Out of 1209 observations, 1110 have been 
dropped, remaining 99 are under process. 
Procurement  issues settled.

22 Submit Action Taken Report for internal 
audit observations up to September 30, 
2011

September 30, 2012 Out of total 304 observations pertaining to report 

2011; 190 observations settled. Remaining 114 
observations are under process for settlement.

23 September 30, 2012
December 31, 2012

24 Initiate action to have internal auditor from 
January 1, 2013 to June 30, 2014.

September 30, 2012
Gurgaon is likely to be extended by Internal 
Finance Division, ICAR shortly after PIU agreed to 
their suggestions of reducing the period of internal 

of June, 2014.

25 Complete macro impact assessment of 
10 technologies/technical innovations 
(Pending from earlier missions)

September 30, 2012 M/s PwC, impact assessment consultants 
collected information on 10 technologies from 

impact assessment.

26 Complete case studies of 26 high impact 
consortia (Pending from earlier missions)

September 30, 2012 26 case study reports of high impact consortia 
were revised by M&E consultants based on 
comments of experts and the respective CAC 
chairmen, submitted to WB in December 2012. 

27 Submit mid-term impact assessment report 
for the project

October 31, 2012 Survey of 58 consortia completed. 

28
PME cells in ICAR institutes and (b) make 
them fully functional

(a)  August 31, 2012
(b)November 15, 

2012

(a) It has been approved in principle. Order will be 
issued by after ICARs Directors Meet scheduled 
on March 19-20, 2013. (b) PME cells are functional 
in all ICAR institutes.

29 Take immediate action to have M&E 
consultants till the project closure

July 31, 2012 Hiring of M&E consultant under process. 
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S. No Agreed Action By When Action Taken 

1 Extend well performing sub-projects up to 
March 31, 2014

March 31, 2013 About 149 sub-projects extended up to March, 
2014 (Component-1: 34; Component-2: 40; 
Component-3: 28; Component-4: 47)

2 Award contract for Oracle licenses for FMS 
and MIS 

February 28, 2013
agreement. Details will be submitted to WB by May 
20, 2013. 

3 Award contract(s) for data  digitization 
services (for FMS and MIS) 

March 31, 2013 Bids will be opened on May 18, 2013. 

4 Award contract for Security Audit and March 31, 2013 ASRB is in the process of preparing TOR. Contract 
is expected to be awarded by September 30, 2013.

Complete assessment of BPDUs based on 
agreed metrics 

March 30, 2013 ICRISAT completed assessment and expected to 
submit report by May 15, 2013.

5 Award contract for ICAR data centre 
(Pending from earlier missions)

February 29, 2012 Meetings of sub-committee of PMC to review CDC 
held on December 12, 2012 and January 09, 2013. 

6. Submit revised procurement plan February 28, 2013 Revised Procurement plan will be submitted by 
last week of May, 2013.

7. Submit pending audit reports/audited March 31, 2013
2011-12, 14 are still outstanding. 

3 implementing units have submitted SOE 
reporting expenditure below ` 5 lakhs so 

4 institutions have informed that their audit 
has been conducted by CAG and separate 
audit report may not be insisted upon [3 CSIR 
Institutions and DFRL, Mysore (DRDO)]. 

April 02, 2013.

8. Extend internal audit contract up to June 
30, 2014

Before
March 31, 2014

Internal audit contract is upto March 2014. Process 
to extend  upto June, 2014 will be initiated by 
December, 2013.

9.
report of PWC consultants

February 28, 2013 Report submitted on February 20, 2013 and also 
presented at PIU-NAIP on February 28, 2013.

10.
PWC consultants

March 31, 2013 Report submitted to WB on April 1, 2013.
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11. Submit list of mid-term case studies: 3 
thematic studies, 2 studies on cross-cutting 
issues, and 5 “macro-impact assessments” 
of sub-projects/technologies

February 28, 2013 List of mid-term case studies: 3 thematic studies, 
2 studies on cross-cutting issues, and 5 “macro-
impact assessments” of sub-projects/technologies 
submitted to PwC consultants by the NCs. 
(Annexure-1)

12. Complete stock-taking of ongoing/
completed impact assessments of all sub-
projects

February 28, 2013 Stock-taking of ongoing/completed sub-projects 
pursued by NCs and CPIs presented in the annual 
review workshops held during March 2013.
Component-1: March 22-23, 2013 at NAARM, 
Hyderabad
Component-2: March 11-12, 2013 at NASC, New 
Delhi
Component-3: March 15-16, 2013 at Varanasi
Component-4: March 25-26, 2013 at IARI, New 
Delhi

13.
for the M-Krishi initiative 

March 31, 2013
initiative reviewed and it is recommended by RPC 
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Status of ongoing and closed sub-projects
(as on March 31, 2013)

Components Total sub-projects Completed sub-projects Ongoing sub-projects

Component-1 43 10 33

Component-2 51 11 40

Component-3 33 5 28

GEF 3 - 3

Component-4 61 14 47

Total 191 40 151

S. No. Sub-project Title Consortia Leader

Component-1

1 Establishment of consortium for e-Resources in 
Agriculture (CeRA) 

Indian Agricultural Research Institute (IARI), New Delhi

2 Decision support system for enhancing productivity 
in irrigated saline environment using remote sensing, 
modelling and GIS 

Central Soil Salinity Research Institute (CSSRI), Karnal

3 Developing, commissioning, operating and managing an 
online system for Net/ARS -prelim examination by ASRB, 
ICAR

Agricultural Scientist Recruitment Board (ASRB), KAB-I, 
Pusa, New Delhi

4 Development and maintenance of Rice Knowledge 
Management Portal 

Directorate of Rice Research (DRR), Rajendranagar, 
Hyderabad

5 Development of B.Tech (Dairy Technology) degree 
Programme

National Dairy Research Institute (NDRI), Karnal

6 Development of e-courses for B.F.Sc degree programe Karnataka Veterinary Animal & Fisheries Sciences 
University (KVAFSU), Bidar

7 Development of e-courses for B.Sc (Hort) degree 
programe

University of Agricultural Sciences (UAS-B), Bangalore

8 Development of e-courses for B.Sc. (Agriculture) degree 
program

Tamil Nadu Agricultural University (TNAU), Coimbatore

9 Development of e-courses for B.V.Sc. & A.H. degree 
Programme

Tamil Nadu Veterinary & Animal Sciences University 
(TANUVAS), Chennai

10 Development of e-course for B.Tech (Ag. Engg.) degree 
programme

Anand Agricultural University, Anand

11 e-home science courseware consortium Acharya NG Ranga Agricultural University (ANGRAU), 
Hyderabad

12 e-publishing and knowledge system in agricultural 
research

Directorate of Knowledge Management in Agriculture

Annexure 10
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S. No. Sub-project Title Consortia Leader

13 Establishment of National Agricultural Bioinformatics Grid 
(NABG) in ICAR 

Indian Agricultural Statistics Research Institute (IASRI), 
New Delhi

14 Mobilizing mass media support for sharing agro-
information

Directorate of Knowledge Management in Agriculture 
(DKMA), New Delhi

15 Strengthening of digital library and information 
Management under NARS (e-GRANTH) 

Indian Agricultural Research Institute (IARI), New Delhi

16 Strengthening statistical computing for NARS Indian Agricultural Statistics Research Institute (IASRI), 
New Delhi

17 Business planning and Development (BPD) Unit at Anand 
Agricultural University (AAU), Anand 

Anand Agricultural University (AAU), Anand

18 Business Planning and Development (BPD) Unit at Birsa 
Agricultural University (BAU), Ranchi 

Birsa Agricultural University (BAU), Ranchi

19 Business Planning and Development (BPD) Unit at 
Jawaharlal Nehru Krishi Vishwa Vidyalaya (JNKVV), 
Jabalpur

Jawaharlal Nehru Krishi Vishwavidyalaya (JNKVV), 
Jabalpur

20 Business Planning and Development (BPD) Unit at Tamil 
Nadu Agricultural University (TNAU) Coimbatore 

Tamil Nadu Agricultural University (TNAU), Coimbatore

21 Business Planning and Development Unit (BPD) at CCS 
Haryana Agricultural University (CCSHAU), Hisar 

Chaudhary Charan Singh Haryana Agricultural University 
(CCSHAU), Hisar

22 Handholding and Mentoring of BPD units of NARS International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT), Hyderabad

23 Zonal Technology Management and BPD Unit at 
NIRJAFT, Kolkata 

National Institute of Research on Jute & Allied Fibre 
Technology (NIRJAFT), Kolkata

24 Zonal Technology Management and BPD Unit at CIFT, 
Cochin

Central Institute of Fisheries Technology (CIFT), Cochin

25 Zonal Technology Management and BPD Unit at CIRCOT, 
Mumbai

Central Institute for Research on Cotton Technology 
(CIRCOT), Mumbai

26 Zonal Technology Management and BPD Unit at IARI, 
New Delhi 

Indian Agricultural Research Institute (IARI), New Delhi

27 Zonal Technology Management and BPD Unit at IVRI, 
Izatnagar

Indian Veterinary Research Institute (IVRI), Izatnagar

28 Learning and capacity building National Academy of Agricultural Research Management 
(NAARM), Hyderabad

29 Enabling Small Stakeholders to Improve their Livelihoods World Agroforestry Centre (ICRAF), New Delhi

30 Establishing and Networking of Agricultural Market 
Intelligence Centres in India 

Tamil Nadu Agricultural University (TNAU), Coimbatore

31 Implementation of Management Information System 
(MIS) (including Financial Management System (FMS) in 
ICAR

Project Implementation Unit, National Agricultural Innovation 
Project, KAB-II, Pusa, New Delhi

32 Engaging Farmers, Enriching Knowledge: Agropedia 
Phase -II 

Indian Institute of Technology (IIT), Kanpur

33 Capacity building through National Trainings PIU-NAIP
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S. No. Sub-project Title Consortia Leader

Component-2

34 A Value Chain for Kokum, Karonda, Jamun and Jackfruit Dr Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV), 
Ratnagiri

35 A Value Chain in Coconut Central Plantation Crops Research Institute (CPCRI), 
Kasaragod

36 A Value Chain on Lac and Lac Based Products for 
Domestic and Export Markets 

Indian Institute of Natural Resins and Gums (IINRG), Ranchi

37 A Value Chain on Linseed: Processing and Value Addition Bharatiya Agro Industries Foundation (BAIF) Development 
Research Foundation, Pune

38 A Value Chain on Novelty Pork Products Under Organized 
Pig Farming System 

Assam Agricultural University (AAU), Jorhat

39 A Value Chain on Potato and Potato Products Central Potato Research Institute (CPRI), Shimla

40 Protected Cultivation of High Value Vegetables and Cut 
Flowers- A Value Chain Approach 

Indian Agricultural Research Institute (IARI), New Delhi

41 A Value Chain in Major Seed Spices for Domestic and 
Export Promotion 

Sardarkrushinagar Dantiwada Agricultural University 
(SDAU), Sardarkrushinagar

42 A Value Chain on Cashew for Domestic and Export Market Cashew Export Promotion Council of India (CEPCI), 
Ernakulam

43
of Pashmina Fiber 

Sher-e-Kashmir University of Agricultural Sciences & 
Technology (SKUAST)-K, Srinagar

44 A Value Chain on Flowers for Domestic and Export 
Markets

Tamil Nadu Agricultural University (TNAU), Coimbatore

45 A Value Chain on Ginger and Ginger Products Orissa University of Agriculture and Technology (OUAT), 
Bhubaneshwar

46
Systems

Central Marine Fisheries Research Institute (CMFRI), 
Cochin

47 A Value Chain on Kashmir Saffron Sher-e-Kashmir University of Agricultural Sciences & 
Technology (SKUAST)-K, Srinagar

48 A Value Chain on Mango and Guava for Domestic and 
Export Market 

Central Institute for Subtropical Horticulture (CISH), 
Lucknow

49 A Value Chain on Oceanic Tuna Fisheries in Lakshadweep 
Sea

Central Marine Fisheries Research Institute (CMFRI), 
Cochin

50
Value Chain Approach 

Central Marine Fisheries Research Institute (CMFRI), 
Cochin

51 A Value Chain on Murrel Production in Tamil Nadu and 
Orissa

St. Xavier’s College, Palayamkottai

52 A Value Chain on Production and Value Addition in Indian 
Major Carps and Prawns 

Karnataka Veterinary Animal & Fisheries Sciences 
University (KVAFSU), Bidar

53 Export Oriented Marine Value Chain for Farmed-Seafood 
Production Using Cobia (Rachycentron candum) Through 
Rural Entrepreneurship 

Tamil Nadu Veterinary & Animal Sciences University 
(TANUVAS), Chennai

54 A Novel Food Chain using By-products of Milling Industry 
for Enhancing Nutritional Security 

Indian Institute of Crop Processing Technology (IICPT), 
Thanjavur, Tamilnadu
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55 A Value Chain on Composite Dairy Foods with Enhanced 
Health Attributes 

National Dairy Research Institute (NDRI), Karnal

56 A Value Chain on Enrichment and Popularization of University of Agricultural Sciences (UAS-D), Dharwad

57 A Value Chain on Seabuckthorn (Hippophae L.) CSK Himachal Pradesh Krishi Vishvavidyalaya (CSKHPKV), 
Palampur

58 A Value Chain on Selected Aromatic Plants of North East 
India

Central Agricultural University (CAU), College of Agricultural 
Engineering and Post Harvest Technology, Gangtok

59 A Value Chain on Underutilized Fruits of Rajasthan Maharana Pratap University of Agriculture & Technology 
(MPUAT), Udaipur

60 A Value Chain on Wild Honey Bee University of Agricultural Sciences (UAS-B), Bangalore

61 Creation for Demand for Millet Foods Through PCS 
Value-Chain 

Directorate of Sorghum Research (DSR), Hyderabad

62 A Value Chain in Natural Dye Acharya NG Ranga Agricultural University (ANGRAU), 
Hyderabad

63 A Value Chain for Coconut Fibre and its byproducts: 

Better Marketability to Enhance the Economic Returns of 
Farmers

National Institute of Research on Jute & Allied Fibre 
Technology (NIRJAFT), Kolkata

64 A Value Chain on Industrial Agroforestry in Tamil Nadu Tamil Nadu Agricultural University (TNAU), Coimbatore

65 Responsible Harvesting and Utilization of Selected 
Small Pelagics and Fresh Water Fishes: A Value Chain 
Approach

Central Institute of Fisheries Technology (CIFT), Cochin

66 A Milk Value Chain in an Unorganized Sector Tamil Nadu Veterinary & Animal Sciences University 
(TANUVAS), Chennai

67 A Value Chain on Value Added Products Derived from Central Arid Zone Research Institute (CAZRI), Jodhpur

68 A Value Chain on Fish Production on Fragile Agricultural 

Region of Maharashtra 

Central Institute of Fisheries Education (CIFE), Mumbai

69 A Value Chain on Utilization of Banana Pseudostem for 
Fibre and Other Value Added Products 

Navsari Agricultural University (NAU), Navsari

70
Animal Production from Elite Buffaloes and Pashmina 
Goats

National Dairy Research Institute (NDRI), Karnal

71 Capitalization of Prominent Landraces of Rice in Orissa 
through Value Chain Approach 

M.S. Swaminathan Research Foundation, Jeypore

72 A Value Chain on Biomass Based Decentralized Power 
Generation for Agro Enterprises 

Central Institute of Agricultural Engineering (CIAE), Bhopal

73 Bio-pesticide Mediated Value Chain For Clean Vegetables CSK Himachal Pradesh Krishi Vishvavidyalaya (CSKHPKV), 
Palampur

Component-3

74 Development of Sustainable Livestock Farming System 
for Livelihood Security in Hoshiarpur District of Punjab 

Guru Angad Dev University of Veterinary And Animal 
Sciences (GADVASU), Ludhiana
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75 Goat husbandry based integrated approach for livelihood 
security in disadvantaged districts of Bundelkhand region 

Central Institute for Research on Goats (CIRG), Makhdoom, 
Mathura

76 Holistic Approach for improving Livelihood Security 
Through livestock based farming system in Barabanki 
and RaeBareli districts of Uttar Pradesh 

Indian Veterinary Research Institute (IVRI), Izatnagar

77 Farming Systems for Livelihood Security of Small and 
Marginal Farmers in selected Disadvantaged Districts of 
Tamilnadu 

Annamalai University

78 Live with the Flood - An Approach for Sustainable 
Livelihood Security in District Dhemaji, Assam 

Action for Food Production, Guwahati

79 Sustainable livelihood improvement through integrated 

development in Mayurbhanj, Keonjhar, Sambalpur 
districts of Orissa 

Bhubaneswar

80 Enhancement of Livelihood Security through Sustainable 
Farming Systems and Related Farm Enterprises in North-
West Himalaya 

Vivekanand Parvatiya Krishi Anusandhan Sansthan 
(VPKAS), Almora, Uttarakhand

81 Livelihood Improvement and Empowerment of Rural Poor 
through Sustainable Farming Systems in North East India 

ICAR Research Complex for NEH Region, Barapani

82
Muzaffarpur and Sheohar districts of Bihar 

Rajendra Agricultural University (RAU), Samastipur, Bihar

83 A Comprehensive, Multi-Enterprise Project For addressing 
the agrarian crisis of Wayanad District of Kerala 

Kerala Agricultural University (KAU), Thrissur, Kera1a

84 Achieving Improved Livelihood Security Through 

approach in Mewat 

Chaudhary Charan Singh Haryana Agricultural University 
(CCSHAU), Hisar

85 Developing Sustainable Farming System Models 
for Prioritized Micro Watersheds in Rainfed Areas in 
Jharkhand

Birsa Agricultural University (BAU), Ranchi

86 Enhancing rural livelihood security for sustainability 
through rice based integrated farming in disadvantageous 
districts of Assam 

Assam Agricultural University (AAU), Jorhat

87 Ensuring Livelihood security through sustainable farming 
systyem and related enterprises in SC/tribal dominated 
population of Mirzapur and Sonbhadra districts in 
Vindhyan region 

Institute of Agricultural sciences, Banaras Hindu University 
(BHU), Varansi

88 Integrated Farming System (IFS) for enhancing 
sustainable rural livelihood security in Sahibganj and 
Pakur Disricts of Jharkhand 

Gramin Vikas Trust (GVT), Ranchi

89 Integrated farming System for Sustainable rural 
livelihoods in undulating and rainfed areas of Jhabua and 
Dhar district of Madhya Pradesh 

Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya 
(RVSKVV), Gwalior

90 Integrated Farming System Modules to Ensure 
Sustainable Livelihood Security For the Peasants of 
Disadvantaged Districts of Madhya Pradesh 

Pragya Research, M.P (Former CL: Jawaharlal Nehru 
Krishi Vishwavidyalaya (JNKVV), Jabalpur

91 Integrated Project for Research on Development Process 
and Sustainability of Livelihood in Disadvantaged Districts 
of Gujarat State 

Sardarkrushinagar Dantiwada Agricultural University 
(SDAU), Sardarkrushinagar
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92 Land Use Planning for Rural Livelihood Security in 
Aurangabad, Dhule and Gondia Districts Maharashtra 

National Bureau of Soil Survey & Land Use Planning 
(NBSS&LUP), Nagpur

93 Livelihood and Nutritional Security of Tribal Dominated 
Rural Areas Through Integrated Farming System Models 

Maharana Pratap University of Agriculture & Technology 
(MPUAT), Udaipur

94 Livelihood security of rural poor in disadvantaged 
Chitradurga districts of Karnataka through Integrated 
Farming Systems Approach 

University of Agricultural Sciences (UAS-B), Bangalore

95 Nutrition, Livelihood Security through resource and 
Enterprise Management in Bidar district 

University of Agricultural Sciences (UAS-R), Raichur

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

Bidhan Chandra Krishi Viswavidyalaya (BCKV), Nadia, 
West Bengal

97 Sustainable Livelihood Improvement through Need Based 
Integrated Farming System Models in Disadvantaged 
Districts of Bihar 

ICAR Research Complex for Eastern Region, Patna

98 Sustainable Rural Livelihood and Food Security to 
Rainfed Farmers of Orissa 

Orissa University of Agriculture and Technology (OUAT), 
Bhubaneshwar

99 Sustainable Rural Livelihood Empowerment Project for 
Northern Disadvantaged Districts of West Bengal 

Uttar Banga Krishi Viswavidyalaya (UBKV), Pundibari

100 Sustainable Rural Livelihood Security in Backward 
Districts of Maharashtra

Bharatiya Agro Industries Foundation (BAIF) Development 
Research Foundation, Pune

101 Upscaling & Improving Livelihood of Forest based and 
Forest Fringe Communities through enhanced Farming 

Godda District of Jharkhand 

Agricultural Finance Corporation Ltd. (AFC)

GEF

102 Harmonizing biodiversity conservation and agricultural 

ecosystems (GEF) 

National Bureau of Plant Genetic Resources (NBPGR), 
New Delhi

103 Strategies for sustainable management of degraded 
coastal land and water for enhancing livelihood security 
of the farming communities (GEF) 

Central Soil Salinity Research Institute (CSSRI), Research 
Station, Canning Town

104 Strategies to enhance adaptive capacity to climate 
change in vulnerable regions (GEF) 

Indian Agricultural Research Institute (IARI), New Delhi

Component-4

105
tumour targeted nano-delivery vehicle for cancer therapy 
in bovines 

Indian Veterinary Research Institute (IVRI), Izatnagar

106

using nucleic acid based technologies for the improved 
utilization of crop residues 

National Institute of Animal Nutrition & Physiology (NIANP), 
Bangalore

107 Rumen microbial diversity in domesticated and wild 
ruminants and impact of additives on methanogenesis 

Indian Veterinary Research Institute (IVRI), Izatnagar
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108 Serological Diversity and Molecular Characterization 
of Dichelobacter nodosus and development of vaccine 
against virulent footrot 

Sher-e-Kashmir University of Agricultural Sciences & 
Technology (SKUAST)-K, Srinagar

109 Study of herbal acaricides as means to overcome the 
development of resistance in ticks to conventional 
acaricides

Indian Veterinary Research Institute (IVRI), Izatnagar

110 Toll-like receptors in farm animals-Evolutionary lineages 
and application in disease resistance 

Tamil Nadu Veterinary & Animal Sciences University 
(TANUVAS), Chennai

111
species-their contribution in modulating the innate 
immunity

Bhubaneswar

112 Analysis of mammary gland transcriptome and proteome 
during lactation and involution in indigenous cattle and 

National Dairy Research Institute (NDRI), Karnal

113 Characterisation and Differentiation of Embryonic and 
Spermatogonial Stem Cells in Cattle and Buffaloes 

National Dairy Research Institute (NDRI), Karnal

114 Developmental Potency of Parthenogenetic goat Embryos Indian Veterinary Research Institute (IVRI), Izatnagar

115 Elucidating the physiological and genomic regulation 
process of follicular development, oocyte maturation and 
embryogenesis in buffalo 

National Dairy Research Institute (NDRI), Karnal

116
Crossbred Bulls 

Project Directorate on Cattle (PDC), Meerut

117 International Centre for Genetic Engineering and 
Biotechnology (ICGEB), New Delhi

118 Biosystematics of the Genera Vigna, Cucumis and 
Abelmoschus

National Bureau of Plant Genetic Resources (NBPGR), 
New Delhi

119 Diversity analysis of Bacillus and other predominant 
genera in Extreme environment and its utilization in 
agriculture

National Bureau of Agriculturally Important Micro Organisms 
(NBAIM), Maunath Bhanajan, UP

120
tabaci, in India, its Symbiosis with various Obligate and 
Facultative Bacterial Symbionts 

Delhi University (DU), New Delhi

121 To Understand the Nature of Diversity in Lac Insects 
of Kerria Spp. in India and the Nature of Insect x Host 
Interaction

Indian Institute of Natural Resins and Gums (IINRG), Ranchi

122
Avirulence-genes in Rice-Blast pathosystem for 

National Research Centre on Plant Biotechnology 
(NRCPB), New Delhi

123 Bioprospecting of genes and allele mining for abiotic 
stress tolerance 

National Research Centre on Plant Biotechnology 
(NRCPB), New Delhi

124 Development of goat having knocked down myostatin 
gene through RNA interference technology to enhance 
the meat production 

Madhya Pradesh Pashu Chikitsa Vigyan Vishwa Vidyalaya, 
Jabalpur

125
and protein percent in Buffaloes 

National Bureau of Animal Genetic Resources (NBAGR), 
Karnal

126 Molecular Tools for exploitation of heterosis yield and oil Indian Institute of Technology (IIT), Kharagpur



ANNEXURES

150
NAIP ANNUAL REPORT 2012–13

S. No. Sub-project Title Consortia Leader

127 Unraveling molecular processes involved in adventive 

heterosis

National Research Centre on Plant Biotechnology 
(NRCPB), New Delhi

128 Design and development of Rubber Dam for watersheds Directorate of Water Research, Bhubaneswar

129
cast sensors for real-time application of variable rate 
inputs in Precision Farming 

Punjab Agricultural University (PAU), Ludhiana

130 Development of Wireless Sensor Network for Animal 
Management

Indian Institute of Technology (IIT), Delhi

131 Precision Farming Technologies based on Microprocessor 
and Decision Support Systems for Enhancing Input 

Central Institute of Agricultural Engineering (CIAE), Bhopal

132 Effect of abiotic stresses on the natural enemies of crop 
pests: Trichogramma, Chrysoperla, Trichoderma and 
Pseudomonas, and mechanism of tolerance to these 
stresses

National Bureau of Ariculturally Important Insects (NBAII), 
Hebbal, Bangalore

133 Nature of Interactions among the Entomopathogenic 
Nematodes, Bacterial Symbionts and the Insect Host 

Indian Agricultural Research Institute (IARI), New Delhi, 
Nematology

134 Novel strategies for molecular diagnosis of plant viruses Indian Agricultural Research Institute (IARI), New Delhi

135 Potential of RNAi in Insect Pest Management: A Model in 

Helicoverpa armigera Hubner 

Indian Institute of Horticulture Research (IIHR), Bangalore

136 Research into Development of Decision Support Systems 
for Insect Pests of Major Rice and Cotton based Cropping 
Systems

Central Research Institute for Dryland Agriculture (CRIDA), 
Hyderabad

137 Understanding plant-nematode interactions using RNAi Indian Institute of Technology (IIT), Kanpur

138 Designing and studying mode of action and biosafety of 
nanopesticides

Indian Statistical Institute (ISI), Kolkata

139 Nano-technology for Enhanced Utilization of Native - 
Phosphorus by Plants and Higher Moisture Retention in 
Arid Soils 

Central Arid Zone Research Institute (CAZRI), Jodhpur

140 Georeferenced Soil Information System for Land Use 

Agriculture

National Bureau of Soil Survey & Land Use Planning 
(NBSS&LUP), Nagpur

141 Modeling the performance of a few major cropping 
systems in eastern India in the light of projected climate 
change

Orissa University of Agriculture and Technology (OUAT), 
Bhubaneshwar

142
and fruiting in mango under different environmental 
conditions

Central Institute for Subtropical Horticulture (CISH), 
Lucknow

143 Understanding the mechanism of variation in status 
of a few nutritionally important micronutrients in some 
important food crops and the mechanism of micronutrient 
enrichment in plant parts 

Indian Institute of Soil Science (IISS), Bhopal

144 Detection and mitigation of dairy pathogens and detection 
of adulterants using chemical biology 

Indian Institute of Technology (IIT), Roorkee
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145

bacterial contamination in milk 

Birla Institute of Technology & Science (BITS), Pilani, Goa 
Campus

146 Novel Approaches for Production of Neutraceuticals from 
Milk and Indian Herbs for Potential Use in Functional 
Dairy Foods 

National Dairy Research Institute (NDRI), Karnal

147 Novel Biotechnological Processes for Production of High 
Value Products from Rice Straw and Bagasse 

Guru Nanak Dev University (GNDU), Amritsar

148 Standardization of selected Ethnic fermented foods and 
beverages by Rationalization of Indigenous knowledge 

Indian Institute of Crop Processing Technology (IICPT), 
Thanjavur, Tamilnadu

149 Studies on Cryogenic Grinding for Retention of Flavour 
and Medicinal Properties of Some Important Indian 
Species

Central Institute of Post Harvest Engineering & Technology 
(CIPHET), Ludhiana

150 Studies on High Pressure Processing (HPP) of High 
Value Perishable Commodities 

Central Institute of Fisheries Technology (CIFT), Cochin

151 Development of a set of alternative ICT models based 
on a study and analysis of the major ICT initiatives in 
agriculture in India to meet the information need of the 
Indian farmers 

Media Lab Asia, New Delhi

S. No. Sub-project Title Consortia Leader

Component-1

1
agriculture

National Academy of Agricultural Research Management 
(NAARM), Hyderabad

2 Assessment of Impact of Climate Change on Water-
Energy Nexus in Agriculture Under Canal Irrigation 
System

National Centre for Agricultural Economics & Policy 
Research (NCAP), New Delhi

3 Developing a Decision Support System for Agricultural 
Commodity Market Outlook

National Centre for Agricultural Economics & Policy 
Research (NCAP), New Delhi

4 Development of ICT Based Tools/Technology towards an 
Interactive Multimedia Agriculture Advisory System

Indian Institute of Technology (IIT-M), Madras, Rural 
Technology and Business Incubator (RTBI)

5 Innovations in Technology Mediated Learning: An 
Institutional Capacity Building in using Re-usable 
Learning Objects in Agro-horticulture

Indira Gandhi National Open University (IGNOU), New 
Delhi

6 KrishiPrabha - Indian Agricultural Dissertations Repository Chaudhary Charan Singh Haryana Agricultural University 
(CCSHAU), Hisar

7 Policy and Institutional Options for Inclusive Agricultural 
Growth

Indian Agricultural Research Institute (IARI), New Delhi

8 Re-designing the farmer-extension-agricultural research/
education continuum in India with ICT-mediated 
knowledge management

International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT), Hyderabad

9 Visioning, Policy Analysis and Gender (V-PAGe) National Centre for Agricultural Economics & Policy 
Research (NCAP), New Delhi
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10 Agro Web Digital Dissemination system for Indian 
Agricultural Research

May 2008 to March 2013

Component-2

11 A value chain model for Bioethanol production from sweet 
sorghum in rainfed areas through collective action and 
partnership

International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT), Hyderabad

12 A value chain on Aloe vera Processing Indian Institute of Technology (IIT), Kharagpur

13 A value chain on castor and its industrial products Sardarkrushinagar Dantiwada Agricultural University 
(SDAU), Sardarkrushinagar

14 A value chain on Commercialization of maize products University of Agricultural Sciences (UAS-B), Bangalore

15
Patchouli

Jewargi Agro Food Park Ltd., Bangalore

16
Pomegranate

Akshay Food Park Ltd (AFPL), Bangalore

17 A value Chain on food Products from Small Millets of 
Bastar region of Chhattisgarh

Indira Gandhi Krishi Vishwavidyalaya (IGKV), Raipur

18 Tomato processing prioritization for global competence Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri

19 A Value chain for Clean Meat Production  from Sheep National Research Centre on Meat (NRCM), Hyderabad

20 A Value Chain on Production of Food-Grade 
Neutraceuticals for Use as Natural Antioxidants and Food 
Colorants

Indian Agricultural Research Institute (IARI), New Delhi

21
for higher economic return to farmer and allied stake 
holders

Central Institute of Research on Cotton Technology 
(CIRCOT), Mumbai

Component-3

22 Sustainable rural livelihoods through enhanced farming 

rainfed areas 

Central Research Institute For Dryland Agriculture (CRIDA), 
Hyderabad

23 “Improving rural livelihood security through sustainable 
integrated farming system model and allied enterprises in 
Bastar region of Chhattisgarh.” 

S.G. College of  Agriculture & Research Station,  IGKV, 
Chhattisgarh

24 “Improvement in Livelihood Security of Rural People 
Living in Disadvantaged Districts of Uttar Pradesh through 

CSAUA&T, Kanpur

25 “Sustainable rural livelihood security through integrated 
approach in Hingoli and Nanded districts of Maharashtra” 

College of Dairy Technology, Pusad (MAFSU, Nagpur) 

26 To promote sustainable livelihoods of Small and Marginal 
farmers with a focus on women empowerment in Nawada 
and Purnea District of Bihar

Bharti Samruddhi Finance Ltd. (BASIX), Bihar

Component-4

27 Bovine Mastitis: Unraveling Molecular Details of Host-
Microbe Interaction and development of molecular 
diagnostic methods

Project Directorate on Animal Disease Managenent and 
Surveillance (PD_ADMAS), Bangalore
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S. No. Sub-project Title Consortia Leader

28 Molecular basis of capacitation like changes in the 
assessment and prevention of cryodamage during 
cryopreservation of bovine spermatozoa (Buffalo and 
Crossbred Bulls) 

National Dairy Research Institute (NDRI), Karnal

29 Studies on relationship between ecogeography of 
the chemotypic variation of nine important but highly 
threatened medicinal plant species and prospects of their 
cultivation.

National Botanical Research Institute (NBRI), Lucknow

30 Study of the status and nature of variability in freshwater   

with commercial value. 

Krishi Vidyapeeth (KV), Dapoli, Distt. Ratnagiri

31 Utilization of Weed Flora of Medicinal Value in Some 
Important Cropping Systems of Andhra Pradesh

Andhra University (AU), Vishakhapatnam

32 Gene silencing – A strategy for management of White 
Spot Syndrome Virus (WSSV)

Central Institute of Fisheries Education (CIFE), Mumbai

33 Towards development of a single cell C4 photosynthetic 
system in rice 

Jawaharlal Nehru University (JNU), New Delhi

34 Bamboo as a Green Engineering Material  in Rural 
Housing and Agricultural Structures for Sustainable 
Economic growth 

Indian Institute of Technology (IIT) Delhi, New Delhi

35 Synthesis and Characterization of Nano-Cellulose and 
its Application in Biodegradable Polymer Composites to 
Enhance Their Performance 

Central Institute for Research on Cotton Technology 
(CIRCOT), Mumbai

36 Arsenic in food-chain: Cause, effect and mitigation Bidhan Chandra Krishi Viswavidyalaya (BCKV), Kalyani

37
Agro-ecosystems

Indian Institute of Soil Science (IISS), Bhopal

38 Soil Organic Carbon Dynamics vis-à-vis Anticipatory 
Climatic Changes and Crop Adaptation Strategies 

Central Rice Research Institute (CRRI), Cuttack

39 Development of non-destructive Systems for evaluation 

Mango

Central Institute of Post Harvest Engineering & Technology 
(CIPHET), Ludhiana

40 Risk Assessment and Insurance Products for Agriculture National Centre for Agricultural Economics & Policy 
Research (NCAP), New Delhi
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