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Foreword

The Indian Council of Agricultural Research launched the National Agricultural Innovation Project (NAIP)
with the World Bank support in 2006 to facilitate an accelerated and sustainable transformation of the Indian
agriculture so that it can support poverty alleviation and income generation through collaborative development
and application of agricultural innovations by all stakeholders. Under the project, it was planned to strengthen
ICAR’s role as a catalyst of change in the National Agricultural Research System to increase system-wide
efficiency, effectiveness and productivity by empowering them and the expanding group of other research
providers including public, private sector, and NGOs to adapt to the emerging challenges. The Component 1 of
the project was designed to create an enabling environment to ensureflow of knowledge, collaborations,
experimentations and implementation of innovations. This component has supported creation of  an enabling
institutional environment, skills and culture through 55 sub-projects distributed over five sub-components;
Information, Communication and Dissemination System; Business Planning and Development; Learning and
Capacity Building; Policy, Gender Analysis and Visioning; and Remodelling Financial and Procurement Systems.

The component has contributed in strengthening ICT infrastructure across NARS by establishing:
A Central Data Centre, the first supercomputing hub for Indian Agriculture - ASHOKA (Advanced Super-
computing Hub for OMICS Knowledge in Agriculture), Online Examination Facility for ARS/NET for ASRB,
e-Course in seven disciplines, Advanced Statistical Data Analysis Facility, Consortium for e-Resources in
Agriculture (CeRA), e-Publishing Online System for Indian Agricultural Journals, Digital Repositories like
e-Granth, Krishikosh and KrishiPrabha, Knowledge Management Portals (Agropedia and RKMP), Enterprise
Resource Planning Solution for ICAR,  and Market Intelligence Centres with e-advisory services across the
country.

Business Planning and Development Units at 23 locations provided supports in commercializing 331
technologies and promoted agribusiness through incubations to start-ups, where 91 incubatees graduated
and 3743 entrepreneurs trained. Nine hundred four scientists were deputed for international training in frontier
areas of science and 92 national trainings were organised for 1500 scientists in cutting-edge areas of
agricultural sciences.

I complement Dr D Rama Rao, National Director and Dr PS Pandey, National Co-ordinator, Component-1
for their hard and sincere work in compiling the component report.

I am sure that this document would be useful to all those engaged in agricultural research and
development. Many of these initiatives will go a long way to provide support to increase the system-wide
efficiency and effectiveness in NARS.

(S. Ayyappan)
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Preface

National Agricultural Innovation Project is the next step towards attaining excellence in science, utilizing
science for commerce and using science for enhancing rural livelihood security through integration of
technology with agricultural economy orientation. It pursued system of innovation approach to meet the
country’s quest for food, nutrition, environmental security and enhanced income and employment. The
special features of the project include end-to-end approach in problem solving, consortium of partners from
diverse background, competitive funding, vigorous monitoring and impact assessment, small number of big
projects, decentralized management and stakeholders’ active involvement throughout the project duration.
Strong emphasis on policy, gender analysis including social and environmental auditing, development of
business skills for IPR management, commercialization of technologies, capacity building and infrastructural
development were other unique features of the project.

The activities of the Component-1 of NAIP were oriented towards the capacity building in the NARS so as
to respond to the fast changing requirements of research, technology development and dissemination in a
scenario of globalized agriculture. With the aim to create an enabling environment for the management of
change to increase the efficiency, effectiveness and productivity of the Indian NARS, the objectives of the
Component were addressed through 55 sub-projects distributed over five sub-components.

I am happy to note that the project has played a significant role as a catalyzing agent in achieving the goal
of change management in the system as a whole by contributing significantly in creating the conducive
environment to the National Agricultural Research System. This report is a collective output of the Project
Implementation Unit and Consortia Partners of the Component. The report covers results reported by the
consortia as well as the individual sub-projects about implementation progress and the technical
achievements.

 I place on record the sincerely thanks to Dr. S. Ayyappan, Secretary, DARE and Director General, ICAR
for his leadership and vision in planning and execution of the Project. The guidance and support provided by
Additional Secretary (DARE) and Secretary (ICAR), Additional Secretary and Financial Advisor (DARE/
ICAR), all Deputy Director Generals, ICAR and all National Directors (NAIP) are dully acknowledged. I take
this opportunity to thank the World Bank team for continued support throughout the execution of NAIP in
general and Component-1 in particular.

Dr. P.S. Pandey, National Co-ordinator, Component-1 and his staff deserve special appreciation for
bringing out this report. I hope the report will be valuable to all stakeholders.

(AP Srivastava)

Dr AP Srivastava

National Director In-charge (NAIP)
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The main focus of the Component-1 of NAIP was to act as the catalyzing agent for management
of change in Indian NARS through strengthening of infrastructure and capacity building so as to
respond to the fast changing requirements of research, technology development and dissemination
in a scenario of globalized agriculture. The Component 1 has provided an enabling environment to
ensure the flow of knowledge, collaborations, experimentations and implementation of innovations
to increase the efficiency, effectiveness and productivity of the Indian NARS. The objectives of the
component have been addressed through 55 sub-projects distributed over five sub-components,
namely; Information, Communication and Dissemination System (22); Business Planning and
Development (23); Learning and Capacity Building (2); Policy, Gender Analysis and Visioning (7);
and Remodelling Financial and Procurement Systems (1).

It gives me an immense pleasure to present the Final Report of the Component 1 of the National
Agricultural Innovation Project.  The report presents an abstract of achievements and impact made
from September 2006 to June 2014.

I take this opportunity to express my most sincere gratitude to Dr. S. Ayyappan, Secretary
(DARE) and Director General (ICAR) for his vision, guidance, constant encouragements and
support for the implementation of the project. This is to place on record my gratefulness to
Dr. Mangala Rai, Former Director General (ICAR) and Former National Directors especially
Dr. Mruthyunjaya, Dr. Bangali Baboo and Dr. MM Pandey for their most memorable contributions,
critical inputs and suggestions from time to time in the implementation of the project. I would like to
extend my gratitude to the Organisation and Management Programme Committee (O&MPC)
especially, Dr. Panjab Singh, Chairman of the Committee, Shri Arvind R Kaushal, Additional
Secretary (DARE) and Secretary (ICAR), Shri PK Pujari, Additional Secretary and Financial Advisor
(DARE/ICAR) and all the Members of O&MPC for their continuous guidance, constant support and
constructive suggestions from time to time to improve the quality and implementation of the project.
The guidance received from Dr. SL Mehta, Chairman, O&MAG in reviewing the progress of
sub-projects under the component is most appreciable.

The guidance, critical inputs, suggestions and support from Dr. D. Rama Rao,National Directors
in fast tracking the implementation and bringing the project up to this stage is highly acknowledged.

I sincerely owe to all Deputy Director Generals and their Subject Matter Divisions in ICAR for
making useful contributions towards effective implementation of the project. The Task Team Leaders
of NAIP from the World Bank especially Dr. William Magrath, Dr. Deepak Ahluwalia and Dr. PS Sidhu
along with their task teams have carried out the task of implementation supportively and
systematically. Acknowledgements are due to all tireless efforts of various Committees, Consortium
Leaders, Principal Investigators, Co-Principal Investigators in preparing and submitting the reports
and responding to queries in time. I wish to amply thank them for their countless efforts and
continuous support during the implementation of the project.

Dr. RP Mishra, Principal Scientist & Incharge (Training Cell) deserves special
acknowledgement for his untiring efforts for successfully completion of the massive capacity
development programme under the component. I would like to extend my sincere thanks
to Dr. C Devakumar, Former ADG (EPD), ICAR and our colleagues National Coordinators,
Dr. AP Srivastava, Dr. S Kochhar, Dr. R Ezekiel and Dr. P Ramasundram along with their teams for
their help and support to complete the task in time.

I extend the sincere thanks to all the staff of PIU particularly Dr. Kochu Babu, Dr. Pradeep
Katiha, Principal Scientists (M&E) and Dr. Yasmin Basade, Principal Scientist, along with their
teams. I would like to express my special thanks to Shri S. Bilgrami, Director (Finance), Shri Kumar
Rajesh, Under Secretary (Procurement), NAIP, Shri G Harkangi (Deputy Secretary, NAIP),

Acknowledgement
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Shri Rajesh Kumra (Section Officer) and their team for support and help in day to day matters related
to financial management and procurement.

The contributions of Research Associates of the Component-1 in the PIU; Dr Mamoni Banerjee,
Dr. Manju Thakur, Mr. Rishabh Goel, Ms. Indu Singh, Ms. Bhawna Joshi and Office Assistant
Ms. Nikita  are highly appreciable and duly acknowledged.

(PS Pandey)
National Coordinator (Component-1)

PIU-NAIP
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NABG National Agricultural Bioinformatics Grid

NAFED National Agricultural Cooperative Marketing Federation of India

NAIP National Agricultural Innovation Project

NAIS National Agricultural Insurance Scheme

NARS National Agricultural Research System
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NATP National Agricultural Technology Project

NASC National Agriculture Science Centre

NABARD National Bank for Agriculture and Rural Development

NCR National Capital Region

NCAP National Centre for Agricultural Economics and Policy Research

NCB National Competitive Bidding

NC National Coordinator

NDRI National Dairy Research Institute

ND National Director

NFDB National Fisheries Development Board

MANAGE National Institute of Agricultural Extension Management

NIRD National Institute of Rural Development

NOEC National Online Examination Centre

NSC National Steering Committee

NS Non Satisfactory

NGO Non-Governmental Organization

OPAC Online Public Access Catalogue

OA Open Access

OCLC Open Computer Library Centre

O&MAG Organization and Management Advisory Group

O&MPC Organization and Management Programme Committee

OUAT Orissa University of Agriculture and Technology

PRA Participatory Rural Appraisal

PGAV Policy Gender Analysis and Visioning

PWC Price Waterhouse Copper

PME Prioritization Monitoring & Evaluation

PCS Production to Consumption System

PAD Project Appraisal Document

PIP Project Implementation Plan

PIU Project Implementation Unit

PMAC Project Management and Advisory Committee

PMC Project Management Committee

PMTS Project Monitoring and Tracking System

PPP Public Private Partnership

RITES Rail India Technical and Economic Services

RLOs Reusable Learning Objects

RFPS Remodelling Financial and Procurement System

RFP Request for Proposal

R&D Research and Development

R&E Research and Extension
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RPC Research Programme Committee

RBI Reserve Bank of India

RE Revised Estimate

RWC Rice Wheat Consortium

RKMP Rise Knowledge Management Portal

SCI Science Citation Index

SAT Semi-Arid Tropics

SWAP Soil Water Atmosphere Planning

SIC Specific Investment Credit

SAUs State Agricultural Universities

SOE Statement of Expenditure

SAS Statistical Analysis System

SLEM Sustainable Land and Ecosystem Management

TNAU Tamil Nadu Agricultural University

TAG Technical Advisory Group

TOR Terms of Reference

TFP Total Factor Productivity

USDA United States Department of Agriculture

VC Vice Chancellor

WTO World Trade Organization

ZCU Zonal Coordination Unit

ZTMC Zonal Technology Management Centre
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The activities of NAIP Component-1 were
oriented towards capacity building in NARS for
adapting or response to the fast changing
requirements of research, technology development
and dissemination in the scenario of globalized
agriculture. The aim of the Component was mainly  to
create a conducive environment that could ensure
better flow of knowledge, collaborations,
experimentations and implementation of innovations
in terms of (a) information, communication and
dissemination systems, (b) competitive business
planning and technology commercialization models,
(c) advance  learning and state-of-the-art capacity
building initiatives, (d) value added market
intelligence  services, (e) sound monitoring  and
evaluation (M&E), and strengthened  impact
evaluation   systems, and (f) project  friendly financial
management  and procurement  systems.

With the aim to create an enabling environment
for the management  of change;  to increase  efficiency,
effectiveness  and productivity  of Indian  NARS,  the
objectives  of Component-1 were addressed through
55 sub-projects distributed over  five sub-components
namely;  Information, Communication  and Dissemination
System (22); Business Planning and Development
(23); Learning and Capacity Building (2); Policy,
Gender Analysis and Visioning  (7), and Remodelling
Financial  and Procurement Systems (1). The Project
Implementation Unit (PIU) of NAIP was also a part of
this component.

Information, Communication and Dissemination
System (ICDS):  The implementation of component-1
sub-projects has provided a significant strength to ICT
infrastructure across the NARS. The speed of internet
has been upgraded from 256 Kbps to 1.0 Gbps
pipeline throughput in 57 (60 %) institutions of ICAR
and 19 (30 %) state agricultural universities through
the national knowledge network connectivity. The
entire network may now be seamlessly integrated
with the global scientific community at multiple
gigabits per second speed. Such knowledge network
goes to the very core of the country’s quest to build
quality institutions with requisite research facilities
and create a pool of highly trained persons in
agriculture and its allied areas.  A central data centre
of ICAR based on the latest cutting edge technology

Executive Summary

with required ICT infrastructure  has been established
at IASRI, New Delhi to address the present and future
requirements  of ICAR for their online e-services
including  implementation of various e-governance
and research programmes.

First supercomputing hub for Indian Agriculture,
ASHOKA (Advanced  Super-computing Hub for
OMICS  Knowledge in  Agriculture)   based on state
of the art technology has been established at IASRI,
New Delhi, under  the sub-project  National
Agricultural Bio-informatics Grid (http://
www.nabg.iasri.res.in). The grid also includes five
other consortium partners located at NBAGR Karnal,
NBPGR, New Delhi, NBFGR, Lucknow, NBAIM, Mau,
and NBAII, Bangalore. Central Data Warehousing
(CDW) along with data mining facilities for genomic
data has been created along with a number of unique
genomic databases and bioinformatics tools/
workflow/ pipelines for on-line analysis and
knowledge extraction from genomic data.

A number of ICT infrastructure facilities including
online examination facility for ARS/NET of ASRB
examination at 23 locations, rice knowledge
management labs at eight places along with a
dedicated rice portal, e-course creation centres at
12  places,  statistical data analysis  labs  at nine
centres, consortium  on e-resources  in agriculture
(CeRA),  e-publishing  online system  for Indian
agricultural journals, digital repositories – e-Granth,
Krishikosh and KrishiPrabha, knowledge
management portals – Agropedia, TNAU AgriTech
portal, e-learning portal; management  information
system and finance management system; media
centres at 10 locations and market  intelligence
centres with e-advisory services  at 12 locations
across the country  have been created to increase the
system-wide system efficiency and effectiveness in
NARS.

The applications of ICT have been strengthened
to meet the prevailing challenges related to sharing,
exchanging, and disseminating knowledge and
technologies. Agropedia, a versatile agricultural
knowledge  management system  (http://
www.agropedia.iitk.ac.in)  with  a service delivery
platform called vKVK, to connects KVKs  with  farmers
through  internet  and mobile technology,  was
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developed to bridge  the  gap between  the farmers
and the KVK experts.  The service, started in 24 KVKs
is now being up-scaled in 191 KVKs covering more
than 35,000 farmers. Rice knowledge management
portal (http://www.rkmp.co.in) is one of the largest
portals on a single commodity (Rice), developed and
made available at 24x7 basis. It  serves as an
information highway for rice sector in sharing rice
knowledge along with specific content for 15 states in
8 different  languages to a wide range of stakeholders
including policy makers, farmers, extension
professionals,  researchers,  traders, NGOs, etc.

e-Courses for the degree level programmes  in
seven disciplines namely;  Agriculture, Fisheries
Science,  Dairy  Science,  Veterinary  and Animal
Husbandry, Horticulture, Home Science and
Agricultural  Engineering  with  1107  credits  and
15820 lessons  have been developed  as per ICAR
approved syllabus. An exclusive portal for the
e-learning in agriculture has been made available at
http://ecourses.iasri.res.in. The reusable learning
objects  (RLOs;  500 items) under 5 themes- nursery
management,  high value crop production, integrated
nutrient management, integrated pest management,
post-harvest  management  and value  addition  in
agro-horticulture, for 6 crops were developed. An
AgriLORE platform using NAIP-supported agropedia
architecture was developed as a national repository of
RLOs and courses for creating, sharing, searching
and easy access of learning objects related to
agriculture and horticulture.

Digital library and information management
under NARS has been strengthened through
“e-Granth” available at http://egranth.ac.in. The portal
provides digital access to library resources of 38
partner institutions of NARS. These resources include
important institutional repositories, rare books and old
journals, which were made publically accessible over
the internet.  Introduction of AgriCat, (http://
www.egranth.ac.in), as a sub-set of the WorldCat, a
first of its first kind in agriculture, provides a
visualization of the visit to a library. Implementation of
KOHA, the open access software for library
management was initiated as a strong platform for
integration of libraries of NARS and knowledge tagging
in the digital era has been achieved. An institutional
repository of knowledge in agriculture and allied
sciences called Krishikosh has also been developed.
This repository has 16 million digitised pages in
50,000 digital items like old books, old journals, and
reports including theses from KrishiPrabha.

A unique consortium for e-resources in
agriculture (CeRA) with 147 member institutions of
NARS facilitates 24 x 7 online accesses of 3490
journals (both National and International) in
agricultural and allied sciences to researchers.  The
monthly average downloads of full text articles under
CeRA (http://cera.iari.res.in & http://www.jgateplus.com)
has reached around 0.15 million. The number of
visitors to CeRA website was more than 3.5 million
and the total downloads of full text articles over 8.5
million.

Power of statistical computing  in NARS has
been revamped  with modern statistical  computing
facilities by way of providing high-end statistical
computing environment to NARS through a general
purpose statistical computing software package
(called SAS) licensed on a perpetual  basis to 151
NARS centres on more than 2750 computers. NARS
scientists are now empowered to analyse voluminous
research data on their desktops.

The ICAR web portal was developed  as web
based application  with the concept of web content
management,  content  publishing  using intensive
role based  process  and workflow  and federated
search  across  the ICAR organizations,  business
process integration, knowledge management and
integration of online application systems. The portal
provides a single point of access to all modules such
as Users Registration, Award System, Tenders
Information, Online Admission System, IPR
Management System, Latest News and Events,
Institutes Information, Speeches, Circulars, ICAR
Success Stories and Innovations etc. The system
provides intensive web 2.0 features of sharing on
social portals, commenting, emailing, printing and
rating on various ICAR articles. Five innovations
along with 19 ICT products have emerged under the
Agroweb sub-project.

A web based e-publishing and knowledge
system in agricultural research (EPKSAR) system for
publishing of scientific journals covering the entire life
cycle of research paper publishing and online production
was created and successfully implemented. The portal
provides role based access to users including
authors, reviewers, editorial staff and readers. The e-
publishing helps authors by faster publication life-
cycle, more visibility of current status, and online
availability of article and provide its global visibility,
leading to greater impact and international exposure.
The system is being used for 20 scientific journals
including ICAR journals (3), semi-technical journals
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(2) and scientific society journals of NARS (15). Due
to the Open Access Policy in ICAR, these ICAR
journals are being accessed online from 192
countries globally, and 82 cities nationally. The
numbers of online readers of e-journals were
increased to 2-3 folds.

The capacity of information development of
ICAR in media has been strengthened through
mobilizing mass media support for sharing agro-
information. The major emphasis was provided to
enhance the agricultural communication and
awareness in the country at grass-root level; building
up and harnessing synergy of inter-institutional
communication platform in participatory mode; and
capacity building for agricultural communication in
different modes and media by using effective
communication and information tools. Over 160 video
films/capsules and audio capsules were produced
under by targeting the farming community and
entrepreneurs. These products were broadcasted
and telecasted on various national/ regional/ local TV
channels and also posted on ICAR website. Videos
uploaded on YouTube on agricultural innovations of
NAIP inspired the farmers, especially the youngsters.
A number of media interactions/webcasting and
media meet were organised, especially an AgriTech
Investor Meet 2013, an Agri Business Conclave, a
Krishi Parivartan Yatra and an Agri Biz Idol
Programme; at various locations across the country.

Business Planning and Development (BPD):
With the idea to encourage, nurture and support
technologists and scientists with initiative and
potential to turn their innovative research into sound
commercial ventures, initially 10 Business Planning
and Development units were created. The main aim
of the BPD concept was to promote agribusiness in
the country through technology commercialization
and to nurture innovations in the agriculture sector by
providing incubation environments to the start-ups. In
a short span of four years, these BPD Units (or
agribusiness incubators) played a significant role in
making sustainable and lasting change in the way the
agricultural research is conducted in the NARS.
Based on the success of the model, 12 additional
BPD units were added during the extension period of
NAIP. Presently, there are 22 BPD units  located
across the country in NARS institutions covering all
areas of agriculture and its allied disciplines.  BPD
units provided support in promoting agri-business
through incubation environment to the start-ups, 91
incubatees were graduated, commercialization of 331

technologies took place, facilitation for filing of 285
patent applications was done, mobilizing funds of Rs.
1937 Lakh for incubatees were generated, and 3743
entrepreneurs trained across the country. The spin off
benefits  accrued  from  this venture were;
IP Management   and   Technology  Transfer/
Commercialization,  Formulation  of Policies  and
Guidelines  for Technology  Commercialization,
Standard  Models  for Agri-Business  Partnerships,
Human Resource  Development  on Legal, IPR and
Business Management Issues, Enhanced Capacities
for Intellectual Property and Technology
Management, Ushering a Business Culture in NARS
Incubating  Innovations  of Start-up’s in NARS, New
Revenue Stream to NARS, and Enhancing Market
Oriented Technology Commercialization.

Learning and Capacity building (L&CB): The
implementation of the learning and capacity building
(L&CB) endeavour under this component has
resulted in a number of key initiatives in training areas
as well as in development of resources and products.
Individual and institutional capacities in NARS in
areas of several of these initiatives were limited
before the initiation of the project. The project
developed viable models, programme designs, tools,
methods, processes and training resources for
sensitizing and accelerating the building of national
capacities in these areas that were vital for the
sustainable market oriented transformation of Indian
agriculture. The L&CB models adopted included; an
online supportive Help Desk, and Management
Development Workshops and Training Programmes.
The focus was on: institutional change, research
partnerships, leadership, policy and project
management; institutional, technical and behavioural
skills in identified areas.  The National and
International training focused on enhancing
knowledge and skills in frontier sciences and
management; and developing new learning models
based on e-learning, internet resources and other
media.

A large number of initiatives were backed by
collaborative research studies to generate high
quality learning resources in relevant areas. The
project has contributed significantly to the
development of a new generation of scientists and
research leaders in ICAR and NARS, conversant with
the processes of market oriented research and
sensitive to the requirements of ensuring livelihoods
of people in disadvantaged regions. The programmes
covered  a wide domain:  leadership development,
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developing winning research proposals; PME, PPP,
IT based decision support systems, intellectual
property and technology management, Agribusiness
management, and supply chain management,
managing quality in agricultural research, and
international training in frontier sciences and
management in reputed institutions.

The national and international capacity
development programmes (CDP) were successfully
implemented to build technical capacity in frontier
areas of agricultural sciences at various laboratories/
academic departments of international mentoring
universities/ institutes for any duration between two
weeks to three months.  Alternately, training was
organized at national level training institutes, under
experts of the respective subject areas.  Nearly 904
Scientists were deputed for international training in
frontier areas of science. The project directly reached
about 3200 scientists/ faculty/staff of NARS.

Policy Gender Analysis and Visioning
(PGAV): Policy gender analysis and visioning sub-
component has focussed on the bigger picture of
visioning, impact assessment, technology
forecasting, gender issues in agriculture and
decentralization of agricultural research. The sub-
component aimed at developing agricultural and
research policy capacity, including the gender
aspects of visioning skills and strengthening impact
assessment capacity.

Policy recommendations indicated in the study
that there is a need to enhance the output of coarse
cereals, pulses and small millets by developing
appropriate yield-augmenting technologies along with
procurement and pricing strategies. Priorities should
be accorded to promotion of adequate investment in
infrastructure, markets, agro- processing and scientific
knowledge dissemination in the slow growth districts.
The practice of collectivization of operational holdings
which holds promise to adopting modern technologies
should be strengthened and disseminated.

Long term and medium term commodity
forecasts along with decision support models for
market outlook for major grains (rice, wheat and
maize) and oilseeds (groundnut, soybean and
rapeseed & mustard) were developed to visualize the
future scenario. These models generate outlooks
based on four key components demand, supply, trade
and prices. Short term market forecasts for farmers
were also developed to facilitate them for taking
decisions in showing their crops and selling their
produce to the market.

A study for supply-demand scenario of
agricultural manpower requirement in different
sectors indicated a shift in demand for agricultural
human resources from public to private sector. A
substantial gap between demand and supply of
manpower in agricultural and allied sciences to the
tune of 50 per cent was observed. A high shortfall in
the case of rapidly growing sectors such as
horticulture, dairy, veterinary and substantial trained
manpower to achieve targeted growth was observed.

Studies on the programmes initiated by different
ministries for social and economic empowerment of
women indicated  a significant  impact on the social
and economic life of women; bringing about capacity
building and skill development  ability to plan, make
decisions, organize, manage and execute, participate
and deal with people and institutions  with greater
control and decision making power.

Priority setting, Monitoring and Evaluation (PME)
Cells have been institutionalized in all ICAR institutes
with a multi-disciplinary team. The PME Cells
undertake assessment of proven technologies for
impacts in terms of increase in regional production,
income, employment, savings in cost and inputs,
sustainability and risk, and research prioritization.
The PME unit has been strengthened at the ICAR Hq
by providing an ADG for PME to co-ordinate activities
of PME at national level.

The gender work participation index (GWPI)
which was 0.234 in 1991 increased to 0.272 in 2001
indicating improvement in work participation scenario.
Himachal Pradesh (0.488), Mizoram (0.559), Sikkim
(0.454) and D & NH (0.492) showed high gender work
participation status while, Odisha, West Bengal,
Bihar, Punjab, Haryana  showed  low level of gender
work participation.

The trend in girl students’ enrolment in
agricultural  courses and the changing  scenario  at
UG  and  PG  level  in PAU,  Ludhiana,  indicated
maximum gender gap in 1998 when boys and girls
constituted  80% and 20% of enrolment.  But 1999
onwards a surge in enrolment among girls has
surpassed that of the boys and the trend continues.

Restructuring Financial and Procurement
System (RFPS): A robust and flexible Enterprise
Resource Planning (ERP) System which includes
solution for Financial Management, Project
Management, Material Management, Payroll &
Pension and Human Resource Management at ICAR
was put in place. The solution based on Oracle ERP
(Oracle R12.13) was customized as per ICAR
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requirements and initialized in 62 institutions of ICAR
while it is in progress in its remaining institutions.  The
ERP system, integrates all of the organization’s
functions by allowing the modules to share and
transfer information freely. In addition, all information
is centralized in a single relational database
accessible by all modules, eliminating the need for
multiple  entries  of  the  same  data  and  since ICAR-
ERP is a  uniform   platform   it  ensures   that there   is
no discrepancy in the information  that is processed.
The entire process provides real time data from
anywhere and anytime. The exhaustive capacity
building programmes were organised before
implementation of ICAR-ERP so that the solution
could be used efficiently and effectively.

Project Implementation Unit (PIU):  The unit
catalysed the governance, management,
implementation and coordination of NAIP sub-
projects spread across the country. The structure and
bodies were set up in this connection to facilitate and
to ensure smooth and effective project
implementation. The implementation of the NAIP was
carried out under the direction and supervision of the
National Steering Committee (NSC) and Project
Management Committee (PMC). PIU-NAIP, with
inputs from implementing units and Consortia,
O&MPC, RPC, O&MAG and the TAGs, consolidated
the NAIP annual budgets and work plans for the
different components for approval by the PMC. The
Project Implementation Unit (PIU) headed by the
National Director (ND), co-ordinated and facilitated the
implementation of the entire NAIP with four component
National Coordinators, and subsequently another
National Coordinator for M&E as well, Director Finance
and Under Secretary (Procurement). NCs were overall
responsible for the project management of
the concerned components including the estimation
of fund requirements for different purposes, the
timely disbursement of funds, proper accounting and
audit.

PIU (Finance) played a key role in the
implementation of NAIP. Its main engagements
included; a judicious estimation of fund  requirements
for different purposes, through the cost committees,
the timely disbursement  of funds, proper accounting
and audit, facilitating the consortia for making
appropriate responses to settle various audit paras,
prioritization of the fund-flows  through the separate
bank accounts, giving allowance for using funds of
other NAIP sub-projects running within the consortia
leaders/partners within a financial year for specific

exigencies like salary to contractual staff, and, finally,
reconciliations for each implementing agency.

Management of Change under NARS: The
project catalysed the spread of agricultural science,
technology and innovations and their applications in
agriculture, agribusiness as well as the use of
knowledge capabilities towards transforming NARS
as an effective, transparent and accountable service
provider to the citizen. A new way of doing business
within the mandated institutional framework of diverse
partner institutions including private partners and
institutions other than NARS have been
demonstrated through this project. Competitive
consortia based funding for agricultural research
introduced pluralism in the NARS. The project helped
in building excellence to meet the knowledge
challenges of the 21st century and reposition NARS’s
competitive edge in fields of agricultural knowledge
and innovation ecosystem.

The project spun out varieties of innovations
such as technological, organizational, social and
disruptive innovations. It also deployed innovation
brokers and agents. Creation of help desk to guide the
process of sub-project formulation right from concept
stage till end of the implementation was a key
component for the success of the project. Standard
operating procedures in the project identification,
consortia formation, target setting, timelines of
delivery, internal quality assurance mechanisms were
evolved during the operation of the project. This led
ICAR to strengthen its management of research
project and M&E mechanisms.  Massive capacity
building opportunities of all spectrums of staff
including administrative and financial personnel has
instilled awareness of timeliness, quality service and
confidence to face challenges and equip risk
management options. The decentralization of
administrative and financial authority has brought
about successful implementation of project with timely
fund flow. Fiscal management utilizing the ICT tools
made possible in tracking the flow of funds and their
timely utilization pre-empting unattended parking of
funds. Various consortia advisory and implementation
committees were in-built in the projects and the idea
of annual review meetings involving experts was
extremely relevant for mid-course corrections. The
concept of BPD units has emerged as a new way of
providing incubation facility in agri-business.
Integrating inventors with entrepreneurs through BPD
units contributed a new fillip in revenue generation by
NARS on account of technology commercialization.



Knowledge sharing and its management through
ICT platforms, e.g. Agropedia, Rice Knowledge
Management Portal, e-Courses, e-Granth, mKrishi,
CeRA including introduction of open access policy,
brought out global visibility and recognition. The
impact factors of the journals of both ICAR and the
professional societies have improved and article
processing time reduced from 2 years to 2-4 months.

Extensive awareness campaign on the project
across the country was undertaken involving different
stakeholders representing different interest before the
start of the implementation. Campaign was also made
to bring investors, innovators and innovation together
through Business to Business Meet (B2B).

Campaign, called KRISHI PARIVARTAN YATRA
along with AgriBiz Idol Camp, was organised at five
places across the country for sharing the NAIP
experiences of farmers from all over the country.

A suitable mechanism of sustaining project
activities beyond the project period was evolved,
where many activities of the component are
mainstreamed in the twelfth five year plan of the
participating institutions. Overall, the Component-1
activities have catered to the multifarious needs of
systematic research project management in the
changing era. This may render NAIP as a valuable
model, worthy of a replication and/or large scale
adoption in due course.

❏❏❏❏❏
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Introduction

1.1 Background

Agricultural research in India has generated
outstanding technologies leading to rapid
productivity increase in seventies and the country
witnessed historic Green Revolution. Currently, the
National Agricultural Research System (NARS) is
poised to play an important role in supporting rural
livelihoods and accelerating rural growth by bringing
out a second Green Revolution. However, rising
population and per capita income are pushing up the
food-demand, which need to be met through
enhanced productivity per unit area and time with
enhanced resource and energy-use efficiency.
Issues of declining total factor productivity and poor
resource-use efficiency need to be tackled to ensure
better farm economics especially for small farm
holders and resources poor farmers.  Innovative
changes in the approach to research for development
are required to strengthen the role of agricultural
research for rural poverty alleviation, income growth
and enhanced quality of life in a globalized market.
These concerns have been addressed to a greater
extent through the objectives of ambitious National
Agricultural Innovation Project (NAIP) of the Indian
Council of Agricultural Research (ICAR).

The NAIP aims to support the development and
implementation of innovations in agriculture through
collaboration among farmers, private sector, civil
society and public sector organizations in response
to the new opportunities and constraints created
during transformation of Indian agriculture. The
project is a follow-up to the National Agricultural
Technology Project (NATP), which aimed to increase
the availability and adoption of appropriate
technologies to boost agricultural production. The
NAIP responds to Government of India’s objectives
set by National Policy on Agriculture, which accords
high priority for generation and transfer of
agricultural technologies and reforms in the
technology system. The policy recognizes the role of
the private sector in agricultural research, human
resource development, post-harvest management
and value addition. In the background of
experiences learnt from the previous project of the
World Bank, the NAIP was planned.

The overall objective of the NAIP was to facilitate
an accelerated and sustainable transformation of the
Indian agriculture so that it can support poverty
alleviation and income generation through
collaborative development and application of
agricultural innovations by the public organizations
in partnership with farmers’ groups, the private
sector and other stakeholders. These objectives
were achieved through four components, which
focussed on strengthening the role of ICAR in
catalysing and managing change in Indian NARS
(Component-1), market-oriented collaborative
research (Component-2); livelihood research in
disadvantaged districts (Component-3); and basic
and strategic research in frontier areas of agriculture
(Component-4). The NAIP was implemented
through 203 sub-projects involving a grand mix of
856 institutions.

1.2 Rationale

With the changing scenario of fast evolving
globalization of agriculture and importance of
markets the role of and expectations on the
agricultural research system have become quite
complex. Therefore, it was planned to strengthen
ICAR’s role as a catalyst of change in the National
Agricultural Innovation System (NIAS) to increase
system-wide efficiency, effectiveness and productivity
by empowering the NARS and the expanding group of
other research providers including public, private
sector, and NGOs to adapt to the emerging
challenges. It was envisaged to have the Indian
agricultural innovation system as flexible, motivated,
creative and in close correspondence with a fast
changing world in a partnership mode with the whole
range of stakeholders. Emphasis was also planned to
accelerate innovations to manage changes in the
research system by bringing together farmers,
agricultural researchers, educators and extension
agents to harness knowledge and information from
various sources to attain higher and sustainable
agricultural development.

Accordingly, the Component 1 was designed to
create an enabling policy and institutional
environment, skills and culture to maximize benefits
from R&D activities in terms of supportive information,

1
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communication and dissemination systems;
competitive business development and technology
commercialization models; advanced learning and
state-of-the-art capacity building initiatives, policy and
gender analysis capacity; impact assessment skills;
and streamlined financial management and
procurement systems. The component supports to
create a conducive environment to ensure flow of
knowledge, collaborations, experimentations and
implementation of innovations.

1.3 Objective

The overall goal of the Component 1 was to
build critical capacity for providing support to other
three Components of the NAIP, in particular and to
strengthen the NARS, in general. The Component
deals with strengthening information, communication
and dissemination capacities, business  planning  and
development, skill development in generation and
dissemination of knowledge, capacity building
models, policy analysis, long- and short-terms
visioning, market intelligence analysis, and capacity
development to remodel financial and procurement
systems as per the requirements of smooth
functioning of the organization. Following are the
specific objectives to achieve the targeted goal of the
component 1:

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

• To enhance public awareness, governance,
knowledge-sharing and hi-tech adoption.

• To formulate business policy, plan and develop
models for technology commercialization and
establish technology incubators.

• To assess the current Learning and Capacity
Building (L&CB) initiatives and suggest
changes in Human Resource Development
(HRD) and learning models like e-learning,
distance learning, new precision experimental
farms/clinics, course curricula for the future
needs, etc.

• To assess human resource requirements for
agriculture and the training needs.

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

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

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

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

1.4 Sub-Components of Component 1

The sub-projects in this Component were
successful in building critical capacity for supporting
objective to improve the system-wide efficiency,
effectiveness and productivity. The objectives of the
Component 1 were addressed through 55 sub-
projects distributed over five sub-components and
Project Implementation Unit of NAIP.

1.4.1 Information, Communication and
Dissemination System (ICDS): The main focus of
this sub-component was to strengthen the
infrastructure related to information and
communication technologies (ICT) and its application
for greater dialogue and interaction within the
system and among the stakeholders. This also
helped in enhancing public awareness capacity and
improved knowledge sharing using modern ICT
tools and mass media communication strategies.
There were 22 sub-projects at various locations across
the country (Fig 1.1) under this sub-component, which
contributed towards fulfillment of the objectives of
ICDS.

Fig. 1.1: Distribution of sub-projects across sub-components
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1.4.2 Business Planning and Development
(BPD): The main objective of this sub-component
was to encourage, nurture and support technologists
and scientists with initiative and potential to turn their
innovative research ideas into sound commercial
ventures. The business planning and development
units provided technology incubations environment
to the start-ups and entrepreneurs along with
commercialisation of NARS technology. There were
22 BPD units established across the country
covering almost all areas of agriculture. These units
helped in formulating business policy, developed
models for technology commercialization. The
objectives of the sub-component were addressed
through 23 sub-projects along with a hand holding
partner (ABI-ICRISAT-Hyderabad).

1.4.3 Learning and Capacity Building (L&CB):
The sub-component envisaged to encourage use of
appropriate learning strategies, approaches and
processes to support long-term institutional learning
and capacity building. The sub-component focussed
to assess the current L&CB initiatives and suggest
changes in HRD and learning models like e-learning,
distance learning, new experimental farms/ clinics,
course curricula for the future needs. Two sub-projects
addressed objectives of the sub-component.

1.4.4 Policy, Gender Analysis and Visioning
(PGAV): The main objective of this sub-component
was to develop agricultural and research policy and
gender analysis capacity, visioning skills with
capability to use market intelligence for agri-business
planning and forecasting of technology needs. The
sub-component also focuses to evaluate the current
M&E and impact assessment mechanisms and
suggest improvements therein. The objectives of the
sub-component were addressed through seven
sub-projects.

1.4.5 Remodelling Financial and Procurement
Systems (RFPS): The sub-component aim was to
remodel the financial and procurement systems as a
part of the total Management Information System
(MIS) of the ICAR as a dynamic and performing
organization. The objective was addressed through
implementation of Enterprise Resource Planning
(ERP) solutions for ICAR.

1.4.6 Project Implementation Unit (PIU):
Project Implementation Unit (PIU) was one of the
parts of the Component-1. The PIU catalyzed the
governance, management, implementation and
coordination of NAIP sub-projects spread across the
country, which demanded coherent and streamlined
flow of information and resources as per demand for
efficiency and timely delivery in the execution of
NAIP project in the ICAR system.

The Project Implementation Unit (PIU), headed by
the National Director (ND) was responsible for
the co-ordination and facilitation of implementation
of the NAIP. The PIU comprises 4 National
Coordinators (NCs), respectively for Organisation
and Management (Component 1), Production to
Consumption Systems (Component 2), Sustainable
Rural Livelihood Security (Component 3), and Basic
and Strategic Research (Component 4). The PIU
comprises expertise in Administration, Finance,
Procurement, Monitoring &Evaluation, Learning and
Capacity Building (L&CB) and Social/ Environmental
Safeguard aspects. The entire implementation of the
project was made under the direction and
supervision of the National Steering Committee
(NSC) and Project Management Committee (PMC)
of NAIP.

❏❏❏❏❏
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Application of Information Communication and
Dissemination System has vast potential to transform
the delivery of public services, drive innovations and
productivity gains, and improve competitiveness.
Information and communication technologies (ICTs),
in particular, are reshaping many aspects of the
economies, governments and societies. It is high time
to harnessing the transformative power of ICTs to
make public services more efficient, to grow agri-
businesses, and to strengthen agricultural research
and extension for development. ICT has facilitated the
much needed community empowerment and
development by meeting their information needs.  ICT
is  also  an  important  enabler  in  research  activities
to accomplish tasks at faster rate with higher
efficiency.  It holds as much potential for development
of agriculture sector as contributing in other sectors
in India.

Several ICT initiatives have been taken in past
by the ICAR for agricultural research   in  the  country
under various projects including the World Bank
funded projects like National Agricultural Research
Project (NARP) and National Agricultural
Technology Project (NATP).

2.1 Strengthening ICT Infrastructure and its
Application

The recent evolution of ICTs and the substantial
innovation in the sector have resulted in a significant
increase in productivity as well as the emergence of
a wealth of new goods and services. The innovation
and R&D activities are multidisciplinary, collaborative,
and require substantial computational power. The
key to successful research today demands live
consultations, data sharing and resource sharing.
Therefore, in order to optimally utilize the potential
of institutions engaged in generation and
dissemination of knowledge in various areas of
agriculture, it is important to connect them through a
high speed broadband network. There are more than
15000 internet connected nodes in the NARS
institutions. During the implementation of the project,
the speed of the internet connectivity were upgraded
to Gigabit network ranging at speed from 4.0 Mbps
to 1.0 Gbps. Out of 99 institutions of ICAR and 69
agricultural universities, connectivity of high speed
internet with a bandwidth of 1.0 Gbps have been
provided to 57 (70 %) institutes of ICAR and 19 (30 %)
state agricultural universities. Advanced applications

in areas such as high performance
computing including bio-informatics and
computational biology are supported
under the high speed network. Such a
knowledge network goes to the very core
of the country’s quest to build quality
institutions with requisite research
facilities and create a pool of highly
trained persons in agriculture and its
allied areas. The knowledge network has
started to alter the research and
developmental (R&D) landscape for
future generations. A large number of ICT
infrastructures (Fig 2.1 and Fig 2.2) under
the component were developed at
various locations across the country.
These initiatives have further been
mainstreamed for post NAIP period under
the 12th Plan of the organisation.

Information, Communication and

Dissmination System

Fig 2.1: ICT infrastructure facilities created across the countries

2
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2.1.1 ICAR Data Centre: In recent years, the
value of data as a primary research output has begun
to be increasingly recognised. New technology has
made it possible to create, store and reuse datasets,
either for new analysis or for combination with other
data in order to answer different questions. To
address the rising requirements of ICAR institutes
for online services and at the same time launch of a
number of e-governance and research projects, data
centre requirements are growing exponentially.
Based on the latest cutting edge technology being
followed globally, a centralized and well-established
Data Center was the long requirement of the ICT
infrastructure of ICAR. Initially, the existing ICT
infrastructure at various ICAR institutes was
developed to meet their basic IT needs. The services
running using the existing infrastructure were
susceptible to security threats, slow speed, and non-
conformity to standards and lacks in feature of
interoperability. To get away from these threats, the
Data Centre along with required ICT infrastructure
including unified messaging and web hosting
solution was established at (Fig 2.3) Indian
Agricultural Statistics Research Institute (IASRI),
New Delhi for ICAR Institutes and their regional
stations. This facility was provided under the sub-
project entitled Implementation of Management
Information System (MIS) including Financial
Management System (FMS) in ICAR funded by NAIP.
This ICT infrastructure provides high availability, quick
scalability, efficient management and optimized
utilization of resources in ICAR. It was envisioned
to provide services for hosting websites and
applications relating to information in the areas of

education, research, and
extension projects of the
institutes. This facility
enabled scientist to focus
on designing system for
delivery of information and
services and need not to
spent efforts on data
management and hosting of
application.

ICT infrastructure of
data centre was designed in
such a way so as to support
100% uptime experience.  It

fulfills the international standard of Data Center Tier
II specifications with adherence to ISO 27001, ITIL
and TIA 942 standards. The solution was based on
structured, scalable and resilient network
architecture.

The computing environment (Fig 2.4) consisted
of 448 Core computing with 150TB storage space
enabled the high speed of computing/processing of
data. Virtualization aided in segmentation of
computing for resource allocation and making

Fig 2.2: ICT infrastructure facilities created across the countries

Fig 2.3: Unified messaging and web hosting solution
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available the need based storage for different
applications. Core layer switches 1G/10G/40G
enabled modules provide easy scalability. Other
features of the solution include end-to-end security
option with granular traffic control and monitoring,
smooth integration, migration, easy and centralized
network management and fire protection. Provision
for hosting different web applications/web sites
developed on different environments like MS
Windows and Linux platforms along with support for
various databases (MS Access, Oracle, MYSQL,
and SQL Server) were deployed. Such architecture
provides the basis towards implementation of
standardized IT policy in deployment of website/
application and providing secured and reliable IT
services/infrastructure on demand through a
centralized management of IT infrastructure
(Hardware, Storage, Networking and Software),
dynamic scalability, improved data quality and lower
risk of data loss.

ICAR institutes), and interoperability will facilitate the
development of value added services as knowledge
management, expert systems, decision support
systems, web hosting, data warehouse, web-based
application and advisories including forewarning and
forecasting models. The unified system provided a
most economical, efficient and effective way of
communication for ICAR.

For the smooth functioning of the data centre
including MIS-FMS during post NAIP period, a
provision of Rs. 1400 lakh in 12th Plan of IASRI, New
Delhi has been provided by ICAR to further sustain
the activities.

In addition, a high speed networking of NASC
Complex, Krishi Anusandhan Bhawan I and II with
highly secured system for data sharing and
knowledge dissemination was commissioned
through wired and wireless media.

2.1.2 Supercomputing Hub for Indian
Agriculture: State of the art technology was
employed to establish the first supercomputing hub
for Indian Agriculture called ASHOKA (Advanced
Super-computing Hub for OMICS Knowledge in
Agriculture) at Indian Agricultural Statistics Research
Institute, New Delhi, India under the sub-project
National Agricultural Bio-informatics Grid (http://
www.nabg.iasri.res.in). The grid was led by Indian
Agricultural Statistics Research Institute, New Delhi
with five grid partners located at NBAGR Karnal,
NBPGR New Delhi, NBFGR Lucknow, NBAIM Mau
and NBAII, Bangalore. The hub consisted of super-
commuting systems at the above five locations
constituted the National Agricultural Bioinformatics
Grid in the country. Two super-computers of this hub
were listed at rank 11 and 24 in the list of top super-
computers of India.

This super-computing hub (Fig 2.5) consists
with hybrid architecture of high performance
computing having (i) 256 nodes Linux cluster with
two masters with 3072 cores and 38 Tera Flops
computing, (ii) 16 nodes windows cluster with one
master, (ii) 16 nodes GPU cluster with one master
with 192 CPUs + 8192 GPUs and (iv) SMP based
machine with 1.5 TB RAM along with approximately
1.5 Peta Byte storage divided into three different
types of storage architecture i.e. Network Attached
Storage (NAS), Parallel File System (PFS) and
Archival. Number of computational biology and
agricultural bio-informatics software/workflow/
pipelines along with National Biological Computing

Fig 2.4: Security framework

Unified communication feature of the solution
helps ICAR personnel to stay connected with each
other via instant messaging, email, audio/video
calls, persistent chat rooms, on- line meeting and
presentations for scientific/research/ technological/
educational/ extension information exchange. The
facility helped in creating uniform email ID of all
employees of ICAR and its constituent institutes/
departments under a single ICAR domain. This
provided an effective communication at individual
desktop. The availability of a centrally located
repository (consisting of various database,
knowledge base and model base developed across
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Portal were developed, which provided seamless
access to these computing resources to the biological
researchers across the country.

Central Data Warehousing (CDW) of genomic
data and data mining facilities with computational
capability to provide on-line system of analysis and
knowledge extraction from genomic data was
developed. Several unique genomic databases were
created. A National Agricultural Biocomputing portal,
which provides a single point of access to High
Performance Computing (HPC) resources along
with an environment to carry out the bioinformatics
tasks, was developed under the sub-project. The
portal facilitated the user in submitting and managing
application specific jobs. The jobs submitted through
the portal were scheduled and resources were
allocated through the Resource Manager. The
Resource Manager controls the access, allocation
and management of resources and the execution of

tasks. The users can manage the input and output
data through the portal interfaces. The provision for
login to access the facilities of the portal such as job
submission, job status tracking and view output/error
data was provided. The portal provides a web
interface for submitting and monitoring jobs with the
specific parameters. The sequential and parallel
application jobs can be submitted through portal.
The grid provided its users with an environment
possessing enormous computing power and large
volumes of data and comprising of a large number of
systems or resources. The logical framework for
implementation has been mentioned below:

Total 30 databases/tools including microsatellite
databases of tomato, pigeonpea, buffalo, goat, and
fish were developed. These products were unique of
its kind in the World. Besides, unique tools for breed
identification based on molecular markers for goat
and cattle along with tools for primer generation, lab

Fig 2.5: ASHOKA - The super computing facility
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organizer, degenerate PCR primer design, DNA
barcode divergence analysis, cross-species
microsatellite loci identification, etc. were developed.
Number of other databases/information systems such
as transgenic plant allergen domain, genetic
characterization of animal,  livestock EST, livestock
proteins and genes, fish barcode information, fish
karyome, fish mitochondrial resource, insect barcode,
insect pest information, stress microbes, and fungal
SSR  were developed.

In order to build capacity for undertaking
research in the field of computational biology and
agricultural bioinformatics, total 28 research studies
were started based on NABG initiative. Large scale
capacity building in bioinformatics and computational
biology were organised with the help of 57 training
programs/ workshops benefiting more than 800
planners/researchers of the domain area. Linkages
have been established with more than 40 national
and 6 international organizations. As an outcome of
the sub-project, more than 52 research papers were
published in international and national peer
reviewed journals, out of these 27 papers were
published in journals having NAAS ratings more
than 6.0 out of 10. Introduction of Post Graduate
programme in discipline of Bio-informatics at M.Sc.
and Ph.D. at IARI, New Delhi in collaboration with
IASRI was one of the significant impacts of the
project. In long term, research and capacity building
activities of this project have been envisaged to help
in development of superior varieties/breeds/
commodities through molecular assisted breeding
which will be highly precise with much greater genetic
gains. This also helps in addressing environmental
problems such as (i) resistance to biotic (diseases/
pests) and abiotic stresses such as salinity,
temperature, drought etc. (ii)  more carbon dioxide
emittance by agricultural activities (ii) reduction in
residue of environmental pollutant such as arsenic,
pesticides, agricultural chemicals etc.

The NABG facility has been institutionalized and
provision of Rs. 6800 lakh was accorded by ICAR for
sustaining it in the 12th Plan of IASRI, New Delhi.

2.1.3 Online Examination System for NET/ARS
- Prelim Examination: A state of the art
infrastructure facility for conducting examination of
ARS/NET of ASRB was created under the sub-
project entitled Developing, Commissioning,
Operating and Managing an Online System for NET/
ARS - Prelim Examination in ASRB, ICAR with the

major objective to develop the capability to change
over from onsite to online Examination for NET/ARS
Prelim. The Online Examination Network consists of
one Data Center (DC) at ASRB, One Disaster
Recovery (DR) site near ASRB premises, and 23
Examination Centers ( Fig 2.6) across the country
was set up. These examination centers were created
at 21 ICAR institutes and 2 SAUs considering the
almost all locations with complete coverage of parts
of the country and better management control being
part of the NARS family.

Fig 2.6: Online examination nodal centres

All examination centers are well-equipped with
servers, desktops, LAN, power backups and AC
units. The number of computers systems varied from
20 to 120 at these locations. The software for online
registration, fee payment, generating and issuing
admit cards, center allocation and result declaration
were developed and customized as per the
requirements of ASRB. A question bank of
approximate seventy two thousand questions
covering 55 disciplines of ARS/NET was created.
The software module for generating question papers
from the question bank was also developed. The
software and hardware supplied/customized under
the project were tested for online registration, fee
payment, generating and issuing admit cards, and
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engender technologies that AKMS stakeholders
can use to increase production, conserve the
environment, etc. Implementations of several sub-
projects under ICDS sub-component of NAIP
contributed significantly towards sustainable
agriculture knowledge management. As a result
of several initiatives undertaken for agricultural
knowledge management system under NAIP, the
ICAR has set up a dedicated institute for Agricultural
Knowledge Management called Directorate of
Knowledge Management in Agriculture (DKMA) at
New Delhi.

2.2.1 Re-designing the Farmer-Extension-
Agricultural Research/Education Continuum in
India with ICT-Mediated Knowledge Management:
The Agricultural Knowledge Management (AKM)
Consortium was formed to test various information
and communication technology platforms to find new
and viable ways to build linkages between research-
derived information sources, extension staff and
farmers. It brought together SAUs and ICT resource
institutions for design, comprehensive testing and
capacity strengthening of various stakeholders in the
farmer-research institution continuum. Over the
period of its activity, the consortium took up activities
that led to creation of crop knowledge models,
content aggregation around the models, web-based
query and response system that linked to farmers
through mobile telephones (SMS and voice), variety
of methods to harness GIS products and platforms
in support of decision-making at farm level
besides carrying out capacity building efforts. By
the end of the project, a platform capable

of integrating a
variety of digital
information and
services for a
variety of
extension-related
purposes was
identified and built.
This was the
creation of a
platform with a
reasonable amount
of content for five
dry land crops.
C o m p r e h e n s i v e
trials were carried
out with 26000

declaration of result for the NET- 2013 and ARS-
2013. A Local Test Control setup was established at
each examination center to liaison with the Master
Control setup for downloading the files and
configuring the local servers. A schematic diagram of
Master Control setup and Local Test Control setup
are shown in Fig 2.7 and Fig 2.8.

The first online examination for NET-2014 was
successfully conducted from 26 March 2014 to 4
April 2014. A total of 18245 applicants applied and
14178 (77.71%) applicants actually appeared in the
examination. The most important success of the
sub-project was the complete transformation from
on-site paper examination to online examination at
ASRB. The sub-project provided a real management
of change to enhance the system-wide efficiency,
effectiveness and transparency in NARS.

2.2 Agricultural Knowledge Management System

Knowledge management has become a key
strategic tool for all organisations, especially in the
current competitive environment. The emergence
of Information and Communication Technologies
(ICT) has opened new avenues in knowledge
management that could play important roles in
meeting the prevailing challenges related to sharing,
exchanging and disseminating knowledge and
technologies.  ICT allows capitalizing to a greater
extent on the wealth of information and knowledge
available for agriculture knowledge. The ultimate
objective of agriculture knowledge management
system (AKMS) was to come up with results that can
advance research more in certain areas, and

Fig 2.7: Master control set up Fig 2.8: Local test control set up
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farmers with a AQUA platform using the web
interface integrated with SMS/voice delivery via
mobile phones. This provided a means to design
messages (in terms of duration) for effective uptake.
Deployment of a host of GIS technologies helped
farmers to overcome the adverse impact of drought
in 2009 while Open Web GIS techniques were used
to generate focused soil and crop advisory in 20
districts. Village knowledge centers were also
engaged within this set of
efforts. Capacity strengthening sessions involving
22 institutions in the SAU-ICAR system generated
over 900 expert-level persons while two doctoral
theses and four masters’ theses emerge from the
consortium work.

2.2.2 Engaging Farmers, Enriching Knowledge-
Agropedia: An agricultural knowledge management
portal- Agropedia (Fig 2.9) available at http://
www.agropedia.iitk.ac.in was developed. The
Agropedia, led by IIT-Kanpur in partnership with
ICRISAT-Hyderabad, IIM-Calcutta, ICAR-ZPD
Zone-IV-Kanpur and UAS- Raichur, is an open
platform which facilitates exchange and delivery of
information between the agricultural community
through a web portal and mobile phone networks
accessible to phones with limited data capability.
The development of the Agropedia was carried out in
two phases, with the first phase focusing on content
and development of the web platform and the
second phase on providing a delivery platform for
extension services. Various crop knowledge models,
content aggregation around the models, web-based
query and response system that linked to farmers
through mobile telephones (SMS and voice) have
been developed.

The platform integrates a variety of digital
information and services for a variety of extension
related purposes. The knowledge dissemination was
followed in multiple languages such as English,
Hindi and Telegu through appropriate interfaces to
users categorized as anonymous, authentic users
and editors. Agropedia has become very popular in
many parts of the country as extension trainers are
getting access to the information for solving crop
related problems at farmers’ fields.

The key elements of the Agropedia system are
knowledge objects and knowledge models.
Knowledge objects describe agricultural resources
such as documents/information in the form of text,
image, audio, video, etc. Knowledge models are
used to organize, search and navigate agricultural
content. Knowledge models are visual
representations of important concepts in agriculture
with appropriate relationships defined between
them. The content and knowledge repository which
was hitherto restricted to certified content, an
interaction  space,  and  crop  based  knowledge
models  was  supplemented  with  a  service delivery
platform called vKVK. The vKVK (Fig 2.10) is an ICT
tool that connects KVKs with farmers through
internet and mobile technology and bridges the gap
between the farmers and the KVK expert. The
interaction in the form of alerts and advisories
happen over a mobile instrument either through text
based SMS or a voice format. It has brought a much
desired convenience to the extension expert and
reduces the gaps in terms of time, money and
knowledge quality as vKVK is two way facility, both
as expert to farmer and farmer to expert. The vKVK
service is cutting across all the service providers and
accessible on even low end mobile handsets. All
vKVK services were free of cost to the farmers.
Initially, the service was started in 24 KVKs and
further up-scaled in 191 KVKs covering more than
35,000 farmers.

A notable addition was Open-Agri, a dedicated
space for content in the form of research papers,
journal extracts, textbook chapters, doctoral
dissertations and conference proceedings.
Agropedia is a knowledge management platform
with SaaS (Software as a Service). It has enabled
the speedy creation of distinct portals for institutions,
commodities or people. Voice POP (Package of
Practices) is an added component in audio format for
web and mobile interfaces comprises of detailedFig 2.9: Agropedia: A knowledge management portal
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advisories for practices from sowing to harvesting
on 57 crops. KrishiVoc, a multipurpose vocabulary
meant for Indian Agriculture designed on the lines of
Agrovoc (FAO), were added to the portal.

2.2.3 Development of ICT Based Tools/
Technology Towards an Interactive Multimedia
Agriculture Advisory System: Farmer-specific
agriculture advisory call centre was developed under
the sub-project entitled Development of ICT based
Tools/Technology towards an Interactive Multimedia
Agriculture Advisory System that conveys
information pertaining to the farmer, farm and
specific crops being grown and displays any images
that may have been uploaded by the farmer. Based
on this information, the expert can provide advice
which may also be recorded for future reference.
The dashboard is updated by the expert while in
conversation with the farmer. The multi-party
conferencing system (Fig 2.11) allows the expert to

connect to an off-site expert if faced with questions
that cannot be answered by the local expert.

The system was built with an interactive voice
response system developed in the English and local
language (Tamil) using which farmer can update his
crop data. The change in data was instantly aimed to
reflect in the central database. In call-center system,
when the farmer calls, the call lands onto the call-
center advisory system, prompting the specific
dashboard of the farmer to open up. This helps the
expert to quickly provide farmer and crop-specific
advisory. Interactions between the farmer and the
expert can be recorded by the expert forming a
regularly updated advisory timeline which helps the
expert in tracking issues and concerns raised by
farmer. Farmer can very quickly capture images of
any infestation or potential problem areas of crops
and upload it through Pest and Disease Image
Upload Application (PDIU) to a real-time database
and obtain immediate advisory from expert. A
comprehensive farm plot historian database system
was developed for nearly 1200 farmers; this includes
farmer details, plot details including GIS images of
plot contours and various other plot parameters such
as area, soil fertility, previous crops grown and
current inputs that have been used.

2.2.4 Development and Maintenance of Rice
Knowledge Management Portal (RKMP): The sub-
project entitled Development and Maintenance of
Rice Knowledge Management Portal (RKMP) was
implemented with lead centre at Directorate of Rice
Research, Hyderabad at http://www.rkmp.co.in
(Fig 2.12)  along with 8 consortia partners namely;
CRRI, Cuttack; ICRISAT, Hyderabad; ICAR
Research complex NEH, Umiam, Meghalaya;

Fig 2.10: Knowledge communication tools

Fig 2.11: The flow of the multimedia agri-advisory system
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farmers through extension advisory services, in
most effective way.

The RKMP has several global firsts in terms of
comprehensiveness and utility. Perhaps, this is the
most comprehensive and one stop shop source for
credible, validated, relevant and contextual
information on rice.  Built on web 2.0 standards, this
portal caters to location specific information needs of
many stakeholders (policy makers, farmers,
researchers, traders, NGOs etc.). IP based
customization helps individuals to browse through
location specific content.  Providing content in local
language is another striking feature of this portal.

The RKMP Portal design was done as a
combination of repositories, data containers, work
flows (that facilitate document creation and review),
folders to receive dynamic data, servers to host
audio/video clips, news blogs etc.  The portal serves
in sharing general rice knowledge along with specific
content for 15 states in several languages like
English, Hindi, Telugu, Tamil, Kannada, Marathi,
Punjabi, and Bengali.

Regional Agricultural Research Station, Karjat; IARI,
New Delhi; CDAC, Hyderabad; ZARS (UAS-B),
Karnataka, BAU, Ranchi and 20 AICRP on Rice
Improvement centres. The consortia helped in
strengthening communications infrastructure among
the stakeholders, improving tools for collecting data
and information, nurturing scientific communities in
the field of rice, providing platform for collaborative
action and information sharing, initiated steps for
improving the knowledge sharing culture throughout
various key players and stakeholders in the rice
sector of India. The project was aimed at developing
and maintaining a rice knowledge management portal
for the better flow of rice knowledge and information
contributing to the overall rice development in the
country.

A rice farmer from any corner of the country is
able to get all the rice related reliable information
specific to his region or language of choice at http://
www.rkmp.co.in. The long waited demand to provide
the right information at the right time and context in
the local languages to the ever “Information-Hungry”
farmers was realized through the portal. The RKMP
serves as an information highway for rice sector in
sharing rice knowledge through latest ICT tools
including mobile telephony. It also helps agricultural
departments’ ongoing activities in reaching out to the

Fig 2.12: View of RKMP website

RKMP Architecture

Main portal is built on open source Content

Management System with lot of plugins to support

to the content flow customization. The basic

information unit for the portal is an RLO (Reusable

Learning Object).  In the Information architecture

defined for the portal, there are about 4500

content heads with data attributes (both in terms

of technical format and agriculture domain

expertise).  For ontologies related to rice, a

compendium of Rice Vocabulary (RiceVocs) with

about 2500 terms was prepared.  These terms are

again clubbed with other generic terms such as

seasons, geographic location, user types etc., to

make it more semantic enabled.

Through one of its domain exclusive for rice
farmers namely “Farmers’ Domain”, the portal
provides range of critical information like package of
practices and production know how in English
and local languages. Image driven diagnostic tool
was developed exclusively for the extension
professionals and farmers to diagnose the field
problems based on the stage of the crop. The largest
rice database of location specific content also helps
the farmers to know about the soil health and
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fertilizer recommendation system through online
Fertimeter application. The exclusive and
exhaustive information on weeds helps to make wise
decisions in weed management.

The portal provides the short term weather
forecast to render timely information to the farmers
and extension agents for real time decision making.
The day to day mandi prices of rice prevailing in the
various national markets are channeled into this
portal for better decisions for better remuneration to
the rice farmers. For having the first hand
information, any farmer is given assistance in
spotting the nearest research station, extension
office, KVK, dealer. A gallery of 52 video clips and
6000 minutes of audio clips along with the details of
various front line demonstrations benefit the rice
farmers in need of reliable and convincing
information. Portal (Fig 2.13) also supports to kindle
the innovativeness in the farmers through its well
documented database of various rice innovations.

In order to reach thousands of rice stakeholders
of the country, several RKMP awareness and
popularization activities specific for researchers,
extension functionaries, farmers (Fig 2.14) were
undertaken across the country. RKMP was
demonstrated in various national and international
events including farmers’ fair, farmers day, lectures
on RKMP at various training programmes etc. Offline
versions/CDs were distributed as a part of
popularization strategy. To sustain the activities of
RKMP, provision has been made in the XII plan of
DRR, Hyderabad. RKMP is now blended with
various ongoing ICT projects such as Annapurna,
KCC, CSC etc. Several ICAR institutes have started
adopting the RKMP model to develop their specific
portal.

Fig 2.14: Hands on experience to stakeholders at DRR,
Hyderabad

Fig 2.13: RKMP: a single gateway for the information
sharing on rice

To enhance the export opportunities for rice
from India, Trade Information System of RKMP
delivers the trade information at different markets
all over the world. The portal also provides access
to a large database of about 27000 datasets related
to AICRIP multi-location trials conducted for last
45 years across the country.  The portal caters
the needs of the other stakeholders through
service domain, general domain and E-learning.
The latest ICT tools of the portal helps farmers
through extension advisory services, in most
effective way.

2.2.5 Development of e-Courses for Degree
Level Programmes in Agriculture and its Allied
Areas: The demand and supply gap of manpower
requirement for graduates in the field of agriculture
and its allied areas is increasing significantly in India.
The traditional methods of educating the diverse
masses in diverse geographical areas are becoming
difficult in the new context of problems, which puts
greater demand on current and future knowledge.
Besides, the new generation of students are tech-
savvy and believe in blogging, podcasting, SMSing
and net-centric in the connected world. Therefore
use of new technologies in education like e-course,
ODLs, cloud computing and virtual teaching are
need of the present requirement. e-Learning is the
current trend in synchronous classroom education
as well as asynchronous distance education.

Development of e-courses for the degree level
programmes in seven disciplines was an innovative
initiative under NAIP. The disciplines covered were
Agriculture Science, Fisheries Science, Dairy
Science, Veterinary and Animal Husbandry,
Horticulture Science, Home Science and Agricultural
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Engineering. The entire course modules were
developed by renowned subject matter specialists,
teaching in respective disciplines. The course
contents were developed as per the syllabus
approved by ICAR.

The CPIs and CCPIs were given training
aboard.  All teachers involved in the activity were
oriented to the protocols and tools through
workshops. The consortia have enabled critical
review and harmonization of course content as
recommended by IV Deans Committee. State of art
e-course laboratories were developed in each
college at 12 locations.  The teachers were first time
exposed to modern tools of e-learning.

The teachers applied their innovative skills in
assembling and creation of video clips and
animation pictures in the lectures. The course
content was designed to be easy to understand and
analytical in nature. The visual content of the

courses was enhanced by animations, graphics and
still photographs. The utility of the e-content to
students was evaluated through on line quizzes and
assignments.  Discussion boards were created for
effective communication and understanding of
subject. In some of the courses 3 D animations were
developed and videos of related subjects were either
created or obtained from National and International
agencies. MOODLE (Modular Object-Oriented
Dynamic Learning Environment) and Portable
MOODLE were extensively deployed to enable both
online and offline delivery of e-courses. Peer–review
by experts and involvement of teachers and students
in testing the quality of the content and their
accessibility was achieved.

Introduction of such initiative is unique and
innovative and for first time implemented. The spin-
off benefits are (i). The multimedia enriched e-
contents which are easy to understand with clarity
and embedded with attractive animations, (ii).
Reduction in the teaching time with concomitant
opportunities in learning,(iii). Uniform content across
the campuses and, (iv). Rich bank of objective
questions, FAQs, quiz assignments and learning
resources etc. (v). Web-hosting of e-content both at
central server and campus servers.

Portal on e-Courses in Agriculture & its Allied

Sciences launched

An e-learning portal is available at http://

ecourses.iasri.res.in (Fig 2.16) in the field of

agriculture and its allied subjects. The user

community can access the desired e-course

contents anytime and anywhere. Theses e-courses

have mainly developed for undergraduate

students for degree level programmes as per recent

Dean’s Committee recommendations in seven

disciplines namely, Home Science, Agriculture,

Veterinary Science, Fisheries, Horticulture,

Agriculture Engineering and Dairy Technology.

Downloadable files are available on website.

The downloaded file content folder can be

independently executed offline on the local

computers and courseware contents can be used

exactly in the same manner as the existing CDs/

DVDs (Fig 2.15) contents created for offline

e-learning.

Fig 2.15: DVDs of e-courses
Fig 2.16: Webpage of a e-learning portal
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The institutionalization and upscaling of these
e-courses including it maintenance and sustenance,
were supported by Education division of ICAR for
post NAIP period. A dedicated portal containing all
seven courses was made accessible at http://
ecourses.iasri.res.in. The user community can
access the desired e-course contents anytime and
anywhere. The downloaded file content folder can
be independently executed offline on the local
computers and courseware contents can be used
exactly in the same manner as the existing CDs/
DVDs contents created for offline.

The analytic of the portal indicated that demand
of e-courses is significantly rising (13607) within two
months of the launch of the portal. A number of
sensitization workshops cum training programmes
were conducted across the SAUs and DUs. Offline
DVDs were distributed to all SAUs, DUs and other
academic Institutions in India on demand.

2.2.6 Open and Distance Learning System:
Open and Distance Learning (ODL) system has
been recognised as successful tool due to its
capacity to reach the unreached. Knowledge
modules and small learning chunks were developed
in the form of Reusable Learning Objects (RLOs)
under the sub-project Innovations in Technology
Mediated Learning: An Institutional Capacity
building in Using Re-Usable Learning Objects in
Agro-horticulture with Indira Gandhi National Open
University (IGNOU), New Delhi as the Lead Partner
along with TNAU, Coimbatore and YCMOU, Nashik.
A framework of modules synchronized with units and
sub-units was developed using the technique of
Re-usable Learning Objects (RLO) and Open
Educational Resources (OER) philosophy. Multi-

modal deliveries using online availability of RLOs,
CD and Self Instruction Materials (SIM) were
prepared to facilitate the modules. The learning
materials developed covered five major themes viz.,
nursery management, high value crop production
technology, integrated nutrients management,
integrated pest management and post-harvest
management and value addition in agro-horticulture
including rice, potato, mango, banana, grapes and
tomato. Altogether, 500 Reusable Learning Objects
(RLOs) under these themes for six crops were
integrated with the modules.

Table 2.1: Details of e-Courses

S.N. Discipline Lead Centre Courses Credits Lessons

1. B.Sc. (Agriculture) TNAU, Coimbatore 50 125 2,000

2. B.V.Sc. & AH TNVASU, Chennai 68 188 3,000

3. B.Sc. (Horticulture) UHS, Bagalkot 46 107 1,712

4. B.F. Sc. (Fishery) KVFSAU, Bidar 56 170 2,720

5. B.Sc. (Home Science) ANGRAU, Hyderabad 89 176 2,788

6. B.Tech. (Dairy Tech) NDRI, Karnal 48 146 1,552

7. B.Tech. (Agil. Engg.) AAU, Anand 68 195 2048

Total 425 1107 15,820

http://ecourses.iasri.res.in

Table 2.2: Theme-wise Reusable Learning Objects

Themes No. of RLOs
developed

Nursery management 100

High value crop production 100

Integrated nutrient management 99

Integrated pest management in 109

Post-harvest management and 92
value addition

Total 500

The developed RLOs are generic and crops
specific covering above six crops. Such innovation
helps in avoiding duplication of efforts, fiscal and
financial resources in developing the generic RLOs
for each crop separately. Being online, RLOs can be
easily customized and localized as and when
required. AgriLORE platform using NAIP-supported
agropedia architecture (Fig 2.17) was considered to
establish as a National repository of RLOs and
courses for creating, sharing, searching and easy
accessing of learning objects related to agriculture
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and horticulture. The tagging standards based on
IEEE Learning Object Metadata (LOM) standard
was implemented for learning materials and RLOs.
This was one more innovation for search and
retrieval of information. AgriLORE portal was
designed and implemented in such a way that
profiles for courses can be created to support open
and distance learning. The Agrilore mirror sites was
also installed at all partner locations viz., IGNOU,
Delhi; TNAU, Coimbatore; and YCMOU, Nashik to
encourage use by consortium partners during post-
NAIP period.

2.2.7 Strengthening of Digital Library and
Information Management: Emergence of digital
resources along with digital services and access
technologies has created new challenges and
expectations from library and information services.
The demand for fast access to authentic and
credible digital information sources have also risen
in agriculture sector. A successful attempt has been
made to create a digital library by connecting 37
libraries of NARS under the sub-project
Strengthening of Digital Library and Information
Management under NARS: e-Granth with lead
centre at IARI, New Delhi and 36 consortia partners
from the NARS. Infrastructure facilities software at
36 partner’s institution were created to bring under
the same network. An open source Library
M a n a g e m e n t
Software (Fig
2.8) called KOHA
was identified
and implemented
in all partners’
libraries with
expert support.

This has provided uniform library management
across the NARS library through KOHA, which also
supports in integrating all libraries with standard
protocols in a unified approach.

A group catalogue named ‘AgriCat’ was created
as a subset of WorldCat to access combined catalogue
of partners libraries at http://www.egranth.ac.in.
AgriCat can be accessed on 24x7 basis and provide
versatile search and retrieval facilities to share
library resources. It has a user friendly, flexible
search facilities. The initiative has brought all library
and knowledge resources of NARS on unified digital
platform and making easy access to institutional
knowledge leading to improve quality of research
and academics in NARS.

An institutional repository – KRISHIKOSH,
which contains collection of valuable and rare books,
institutional publications, technical reports, bulletins,
thesis, historical reports, newsletters, annual reports
and various other documents (Fig 2.19) which are
out of copyright and spread all over the country in
different libraries of ICAR Institutions, DUs and
SAUs was developed. The contents in KrishiKosh
were received from various Agricultural Universities/
Institutes and pooled at a central repository. The

Fig 2.17: Agri LORE's curriculum structure

Fig 2.18: Library resources

AgriCat - a subgroup of

WorldCat deployed in NARS

The AgriCat group catalogue, available at http://

www.egranth.ac.in/AgriCat.html  can be accessed

24 x 7 basis and provide versatile search and

retrieval facilities to share library resources. The

search is available at three layers global search

(Libraries Worldwide), group search (AgriCat

libraries) and the individual library search (Local

level). A user can also register and create his own

mini library using the feature like MyList,

MyWatch List, searches for further use. On

searching a library one can see what has been

recently added to the library and view it, an

experience similar to visiting fresh arrivals section

in a library. AgriCat can be used for resource

sharing by article exchange and inter library loans,

acquisition planning to economize the shrinking

funds. Practically, AgriCat virtualizes the complete

experience of ‘Physically visiting the library,

searching through the catalog, going to stacks/

racks, taking out the desired book and browsing

through it, before deciding to issue it.
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repository contains more than 1.5 Million digitized
pages.

2.2.8 Indian Agricultural Doctoral Dissertations
Repository – KrishiPrabha: A central repository of
all Doctoral Dissertation from NARS institutions to
overcome the duplication of research work through
doctoral dissertation, under the sub-project entitled
Indian Agricultural Doctoral Dissertations Repository
- KrishiPrabha at CCS HAU, Hisar was established.
The KrishiPrabha was envisaged to develop and
maintain a repository of Indian Agricultural Doctoral
Dissertations in electronic form (Fig 2.20). The
repository was made online accessible. A database
of metadata and abstracts of about 7,627
dissertations and more than 6,000 (Fig 2.21)
dissertations having full text for the period 2000-13
was created.

Fig 2.19: Rare and old library resources

Fig 2.20: KrishiPrabha home page

Full text data is also accessible to all the
consortia partners through IP authentication only for
viewing. Copying and printing of full text is restricted
for prevention of plagiarism. However, metadata and
abstracts are available to non-members world over
and can be copied and printed. Facility and standard
format to submit soft copies of the dissertation from
remote have been developed. The KrishiPrabha
platform was further up-scaled and merged with e-
Granth sub-project at IARI, New Delhi. The activity of
the Krishi Prabha has been sustained in 12th Plan
under the financial support of the Education Division
of ICAR during post NAIP period.

Fig 2.21: Discipline wise dissertion

2.2.9 Consortium for e-Resources in
Agriculture (CeRA): The CeRA sub-project is the
first of its kind for facilitating 24x7 online accesses of
selected journals in agricultural and allied sciences
to researchers in NARS through IP authentication.
There are 147 members (along with regional
stations, KVKs and colleges) in CeRA comprising
ICAR Institutes, SAUs, NRCs, PDs, etc. in NARS.
About 3,490 journals were made accessible in CeRA
which includes consortium subscribed (2,046), Open
Access (501) and Library subscribed (905) in
addition to two databases; CABI and Web of
Science. CeRA (Fig 2.22) is the most sought after
online platform by scientists/ teachers in NARS for
literature search for their professional pursuit. The
subscription of journal was obtained at one place
instead of subscribing individually. This process
provided an effective and efficient way of
subscription of research journal under NARS in
terms of time, space and budget.
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The usage of CeRA (http://cera.iari.res.in &
http://www.jgateplus.com) has improved steadily
and the monthly average downloads of full text
articles is about 0.15 million (1.5 lakhs).  The number
of visitors to CeRA website reached more than
3.5 million (35 lakhs) and the total downloads of
full text articles more than 8.5 million (85 lakhs).
Based on the number of downloads and the
consortium subscribed costs to Publishers, there is
more than 80 per cent savings, in addition to
easiness with which a researcher can have the
access to full text articles right on their tables.  Due to
CeRA, significant time and energy associated with
visiting libraries and searching literature by
researchers were saved besides reduction in
subscription costs. Many Libraries were not in
position to subscribe several journals due to the high
subscription cost or remote location, now
empowered to access through CeRA.

During the past five years, more than 50,000
articles have been distributed among all CeRA
members under the Document Delivery Request
System, a novel method of sharing knowledge.  The
number of publishers for subscription is seventeen
namely, Annual Reviews, Elsevier, Taylor & Francis,
ISHS-Acta Horticulture, Nature, BioOne, AAS-
Science, American Society of Microbiology,
informatics, Indian Journals, Oxford University
Press, Thomson Reuters(Web of Knowledge),
Springer, International Water Association, CAB
International(CABI), EzProxy (for remote access)
and  American Society of Agronomy.

More than 60 sensitization workshops were
conducted in different parts of the country covering
more than 90 per cent of the institutions in NARS.
A number of capacity building programmes for the
library staff from NARS were also organised at
different locations over the years under the
e-Granth, CeRA, KrishiPrabha and e-publishing
sub-project. Many of the librarians from NARS were
sent abroad to obtain higher training from the world’s
reputed organizations.

2.2.10 Decision Support System for Enhancing
Productivity: For addressing low crop yield in saline
environments and improving rural livelihoods
holistically by deploying innovations in Geo-IT and
resource management technologies and to optimize
the use of bio-physical resources and by building
stakeholders capacity to enhance productivity
through convergence of institutions, the consortia
with lead Centre at CSSRI, Karnal developed a
Decision Support System (Fig 2.24).

Fig 2.22: Home page of CeRA

Fig 2.23: Year wise full text download and percent increase
Fig 2.24: DSS for enhancing productivity in irrigated sline
environment
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An Irri-agro Informatics Geo database of the
Western Yamuna Canal (WYC) command,
developed using GIS, remote sensing techniques
and GPS surveys, and updated annually for the rabi
crops, soil and water salinity, canal inflow, remote
sensing and other data from 2009 to 2013 was
characterized and generated the spatio-temporal
maps with attribute/ feature classes at command,
district, tehsil, distributary, village and water course
scale pertaining to canal network and supply status,
rainfall departure and distribution, groundwater
quality, salt-affected soils, waterlogged area, soil
texture, cropping systems, land use/land cover, and
geomorphology.

The district-wise area of low productivity in the
WYC command was also delineated adopting a GIS
protocol using data of canal supply, groundwater
quality, salt-affected soils and NDVI from the
database. About 7.24% (988.9 sq km) area of the
WYC command was affected with the low
productivity mainly in Rohtak, Jind, Sonipat, Hisar,
Jhajjar and Bhiwani districts (329.5, 250.3, 164.1,
115.5, 66.1  and 57.6 sq km, respectively).

AquaCrop and SWAP (Soil-Water-Atmospheric-
Plant) models, calibrated and validated from
experimental data for wheat, and simulated the yield
and root zone salinity for different irrigation water
salinity regimes. Further, the wheat yield production
functions under varying saline water regimes
developed from the experimental and model
simulated data were integrated into DSS (Fig 2.25)
which have generated different yield-salinity
scenarios for improved decision making.

A crop water demand based canal water
release schedule for wheat and rice crops was
developed for Jhajjar distributary using the database
and CROPWAT to ensure timely and adequate water
supply to mid and tail reaches of the command. The
comparison of the computed canal release schedule
with the operational schedule revealed that the canal
supply for 2011-12 was 48% less than the water
demand at different reaches of the distributary.
Therefore, the revised roster has enhanced the
supply and crop yield.

DSS generated six best management practices
(BMPs), which were validated through field
demonstrations for wheat at 52 farmers’ fields in mid
and tail reaches of Butana and Jhajjar distributaries
in saline environments during 2010-11, 2011-12 and
2012-13 rabi season in Sonipat, Rohtak and Jhajjar
districts. The BMPs, viz. four high yielding cultivars
(HD-2967, 2891, and 2894, and DBW-17) and three
salt tolerant cultivars (KRL-1-4, 19, and 210) with
irrigation scheduling and conjunctive use under
moderate saline, SAR saline and high RSC sodic
groundwater, zero tillage, and laser land leveling
situations were evaluated. The yield enhancement
ranged from 17 to 33% and the income by r 13,490
to r 25,700 per ha.

One hundred and twenty one district officers
from Command Area Development Authority
(CADA), Agriculture and Irrigation Departments and
KVKs, and 1194 members from Canal Water User
Association and farmers from the WYC command
were imparted hands-on trainings on use DSS
program for enhancing yield in saline environments.
For wider applicability, the DSS program was
installed and demonstrated at 3 KVKs (Panipat,
Rohtak and Rewari) and six divisional offices of
CADA (Karnal, Sonipat, Panipat, Rohtak, Jind and
Kaithal). The stakeholders were benefited by solving
their field problems using these programs.

Spatial Decision Support System for
Managing Agricultural Experimental Farms:
Research farm management in agricultural
experimental stations requires effective use of
geographical information on farm layout, field
boundaries, location of buildings, roads, irrigation
channels, wells and electric lines, together with
information facilities like farm machinery, livestock,
etc. and the planned crop field experiments. A web-
based spatial decision support system (SDSS) for
experimental farm management was developed

Fig 2.25: Map visualization of DSS
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using open-source GIS. This prototype SDSS
allows farm managers and researchers to explore
and access land-use options, fertilizer and pesticide
applications, and track and visualize historical data
of weather, input use, pest infestation and yield by
field plots for better research farm management.

Spatial Decision Support System for
Agribusiness Retail: A web-based spatial DSS for
agribusiness retail management was developed for
identifying market areas and retail store locations in
urban demand centres. The DSS also helps to
assess the characteristics of markets, competition
and population demographics and allows proximity
analysis for understanding market areas. The
prototype was developed using open source
software for the Hyderabad city area.

2.3 Strengthening of Communication and Public
Awareness Capacity

Development communication is the art and
science of making people aware of the benefits of
change and of facilitating that change through
raising awareness, understanding, and dialogue
among stakeholders. For strengthening the
communication and public awareness capacity to
provide the required value-added information
support for the accelerated and sustainable
transformation of the Indian agriculture through
print and electronic modes, three sub-projects
were formulated. The objective was to provide
viable media communication system models in the
NARS and communication links among public
research organizations, farmers’ groups, private
sector and other stakeholders, to achieve poverty
alleviation, food security and income generation for
the farmers.

2.3.1 Agroweb-Digital Dissemination System
for Indian Agricultural Research: One of the major
activities of our NARS institutions is to create
knowledge repository and provide information on
agriculture, horticulture, resource management,
animal sciences, agricultural engineering, fisheries,
agricultural extension and agricultural education.
At the time of project development, it was observed
that institute s’ websites were informative and
educative, but lacked uniformity in  terms of  content,
format domain  name  and  updating  mechanism.
Besides, the websites were mostly static and lacked
application tools like content search facility, retrieval
and processing tools for database management.

This can be catalyzed
through dynamic
web presence of
i n s t i t u t i o n s .
Accordingly, the
ADDSIAR project
with Lead Centre at
NBPGR, New Delhi
with 8 partners was
conceived with the
broad objective to
improve the web
presence of ICAR and
its institutes through
their websites by
making the websites more dynamic and developing
a brand image of ICAR.

The activities in the project yielded major
outputs envisioned at the outset. Website Uniformity
Guidelines for ICAR (Fig 2.26) was developed and
disseminated which  outlined the Standards  and
Content Management  Strategies  (CMS) to  be
employed  by all  ICAR institutes. Model websites of
all the eight consortium partners (including ICAR)
were developed using latest web 2.0 technologies
and open source CMS such as Joomla and Drupal.
The website contain role-based dynamic updating
mechanism which enables the  web  administrator
to  upload  the  contents  from  anywhere  in  the
network,  using secured access. The layout was also
made compact but informative, with quick links to
most demanded after information. Other new
features include Calendar of Events, Feedback,
RSS modules, embedded videos and flash objects
and bilingual options.

Several web-based databases and online
modules such as plant/fish/animal genetic
resources/breeds, crop production/area statistics,
notified and released varieties, aquaculture
diseases, GIS databases on watersheds, profiles of
scientific professionals, examination module to
conduct online exams, Market Information System
etc were developed and are being used. Each
consortium partner developed institute/commodity
specific on-line modules and databases for
functional purpose of the institute and/or clients.

Capacity building in development and
management of websites was carried out. Several
participants from various ICAR institutions have
been trained in new generation web technologies,

Fig 2.26: Uniformity guidelines
of websites of ICAR institutes
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design, development and management of
websites. The modules of Online submission  of
ICAR  award  applications, intellectual property
rights  management system  application  of ICAR,
tender  document application  of ICAR, and online
admissions system of PG School (IARI) were
implemented with critical input from the users.

The ICAR web portal is a web based application
with the concept of web content management,
content publishing using intensive role based process
and workflow and federated search across the ICAR
organizations, business process integration,
knowledge management and integration of online
application systems. The portal provides a single
point of access to all modules such as Users
Registration, Award System, Tenders Information,
Online Admission System, IPR Management System,
latest News and Events, Institutes Information,
Speeches, circulars, ICAR success stories and
Innovations etc. The system provides intensive web
2.0 features of sharing on social portals, commenting,
emailing, printing and rating on various ICAR articles.
The feature of most rated and most viewed articles
have associated with various categories like success
stories and innovations. The portal was developed
using Life ray for presentation and content
management system, Mysql for backend database
and Java for online applications. This portal  centrally
enables all institutes of ICAR and 62 state agriculture
universities to disseminate and co-ordinate
information. The ICAR portal was successfully
implemented in accordance with the standard SDLC
practices.

was strengthened through the sub-project Mobilizing
Mass Media Support for Sharing Agro-Information
with lead centre at DKMA, New Delhi along with 10
partner institutes in 8 states as media centres from
the NARS. The major emphasis was to enhance the
agricultural communication and awareness in the
country at grass-root level; build up and harness
synergy of inter-institutional communication platform
in participatory mode; and capacity building for
agricultural communication in different modes and
media by using effective communication and
information tools. The focus was to develop the
overall interactive and effective communication system
to reach farming community, policy planners,
scientists, students, media persons and public at large.

Various communication activities were integrated
on a single platform to achieve the objectives.
Regular interactions with media followed by field visits
helped to develop linkages and trustworthy relations
for enhanced visibility of agricultural research in the
national and regional media (print and electronic
media). Regular news feeds to media in the press-
friendly format also contributed in achieving the
targets. Activities at all the media centers developed a
communication system in seven languages (Hindi,
Tamil, Malayalam, Punjabi, Gujarati, Kannada and
English) for various stakeholders by using appropriate
media vehicles.

For strengthening of agricultural communication
through print media, initiatives were taken such as
regular press releases, visits of media persons to
laboratories and interactions with scientists. As a
result, more than 4600 news items on agricultural
technologies appeared in Hindi, Gujarati, Tamil,
Malayalam, Punjabi, Kannada and English language
at national and regional level. This endeavour
culminated into enhancement of visibility and

Fig 2.27: ICAR Website enhancement under
ADDSIAR

2.3.2 Mobilizing Mass Media Support for
Sharing Agro-Information: The capacity of
information development of ICAR in different media Fig 2.28: Strategy for media compaign
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branding of agricultural research at national and
regional level.

Media meets were conducted across the
country to facilitate direct interface of the press with
scientists and technology developers. In this regard,
114 media meets and field visits and interaction were
organized, in which over 1000 media persons
participated. Through this intervention, the project
has developed sustainable relationship with media
organizations for regular coverage of agricultural
research and technologies in the Press.

Dissemination of Agricultural Technologies
in Electronic Media: In view of increasing
importance of electronic media in the overall
communication scenario, the project laid emphasis
on use of this important communication tool in
dissemination of agricultural technologies and
success stories. Around 160 video films/capsules
and audio capsules (Fig 2.29) were produced under

website by regularly updating news and
success stories in the desired format. Events
held were widely covered by the project, while
News/Success stories from across the nation
were also designed and packaged under the
project. During the project, hits and visits on
ICAR website increased up to 160%. In 2009
ICAR website was seen in 45 countries and
number of visiting countries increased to 172 by
2013.

Fig 2.30: Glimpse of video films under the project

• Dissemination of Information through Social
Media: Realizing the importance of social
media for quick and effective communication,
the Facebook page of ICAR was launched in
February, 2013. This page has more than
70,000 likes and the numbers are increasing
every day. This page is being used for
dissemination of information about the latest
happenings in NARS, career opportunities in
agriculture, videos of interest and to create a
direct interface with stakeholders. The
significant achievements made under different
sub-projects under NAIP were highlighted.

• Showcasing of Agricultural Technologies:
To build up and harness synergy of inter-
institutional communication platform in
participatory mode, linkages were developed
with farmers associations, SAUs, NGOs, KVKs
and other organizations for dissemination of
technologies. Showcasing of technologies (54)
was organized at various urban and rural
locations for farmers and entrepreneurs. It
provided the opportunity to the farmers for direct
interaction with technology developers thus
facilitating the adoption of technologies. These
events were also covered by local and the
regional press.

• Capacity Building for Agricultural
Communication: Short-term courses on
Knowledge Management for agricultural

Fig 2.29: NAIP Technology in News

the project targeting the farming community and
entrepreneurs. These products were broadcasted
and telecasted on various national/regional/local TV
channels and also posted on ICAR website. Videos
uploaded on YouTube on agricultural innovations of
NAIP inspired the farmers, especially the
youngsters.  Introduction of innovative knowledge
dissemination through several social media
(Facebook, Youtube and Blogs) were introduced in
NARS.

• Coverage of News Event and Success
Stories on ICAR Website: The project played a
central role in content management of the ICAR

Fig 2.31: Increase in number of visitors to ICAR website
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scientists were organized to enhance capacity
building for agricultural communication in
different modes and media, at Indian Institute of
Management (IIM), Lucknow. The project also
organized a training programme in association
with Indian Institute of Mass Communication
(IIMC), New Delhi to improve the creative
writing skills of agricultural scientists. More than
120 agricultural scientists were trained under
this initiative.

protection programmes of NAIP. The consortium
partner ICAR-RC for NEH Region, Shillong
organized various showcasing of NAIP technologies
to strengthen entrepreneurship among the local
farmers. As an impact of the project, during 2010-12
agricultural coverage increased by publishing
around 70 news-items across the region and also at
national level.

2.3.3 Publishing of Scientific Journals for
Indian NARS: The sub-project entitled e-Publishing
and Knowledge System in Agricultural Research
(EPKSAR) with Lead Centre at Directorate of
Knowledge Management in Agriculture (DKMA),
New Delhi made a significant impact on the
publishing process and manuscript management of
research journals through the implementation of ICT
in journal publishing. Implementation of e-publishing
resulted in making the entire research journal
publishing process quick, transparent and paperless
leading in improvement of overall efficiency. Online
availability of research journals through internet also
improved the quality of research, enhanced visibility,
and impact factor. Now many research papers are
being cited by researchers internationally in reputed
journals. More than 1500 researchers/ managers
were sensitized about Open Access scholarly
publishing and its benefits for the researchers,
quality of research and society as a whole. Twenty
research journals are being published using the ICT
enabled platform and available online now. Open

The project created a significant impact on
farming community eg., after giving news in a local
daily on organic manure developed from fish waste
under an NAIP project at CIFT, the institute received
more than 700 enquiries and it continues even after
2 years.

The Central Institute of Post-Harvest Engineering
and Technology (CIPHET) in collaboration with All
India Radio, Jalandhar started a programme on post-
harvest management ‘Do Dooni Char’, meaning
invest two and get four. In 26 episodes, the
programme drew huge response in terms of queries/
request/responses from across the north region.
During 2009 only 12 news-items appeared in print
media and very little before 2009, while 748 news,
24 radio programmes and 27 TV programmes
appeared during the project period 2009-14
indicating visibility of the Institute.

Special focus on North-Eastern region of India
was to ensure the wide media coverage of livelihood

EPKSAR: A Way Ahead of Scientific Publishing

E-Publishing and Knowledge System in

Agricultural Research (EPKSAR) is a full-featured

portal, to integrate resources of e-publishing and

digital archives including back issues of ICAR

journals. The portal provides role based access to

various different types of users like author,

reviewer, editorial staff and reader.

E-publishing provides a common platform with

an added advantage of low cost of maintenance of

the journal.Moreover, scientific societies also

benefit, as their journals can share the platform to

start new journals at very low cost. The

e-publishing helps authors by faster publication

life-cycle, more visibility of current status, and

online availability of article and provide its global

visibility, leading to greater impact and

international exposure.

Fig 2.32: NAIP technology in national news
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Access policy in ICAR for enhanced dissemination
and sharing of Indian agricultural research was one
of the major outcomes of the initiative.

Impact of e-Publishing of Scientific
Journals: After adopting e-publishing research
article submission-to-publication period reduced
considerably from 18-24 months earlier to 4-6
months now. Thus, automation helped in reducing
the time lag in research paper publication.

Fig 2.34: Indian agricultural research journals online by
e-publishing portal

Fig. 2.33: Journals on e-publishing portal

eliminate the use of paper in research journal
publishing. This has made journals as ‘Green
Journals’ due to saving nearly 3.0 lakh A4 size
paper per year.

• E-Publishing of Professional Agricultural
Research Society Journals: Society journals
(15) were made online using e-publishing
System.

• E-Publishing has enhanced visibility and
readership of Indian agricultural research
knowledge in many folds.

• Efficient and Reliable Record Keeping: In the
E-Publishing System, 35-40 predefined email
templates are available for all possible
situations. These are available during the
workflow to various users like Reviewers,
Editor, Author, Copy Editor, which help in more
effective and fast email based communication.
Records of research papers and all editorial
correspondence are stored automatically in the
entire process on computer servers and
databases. This resulted in online tracking of
the progress by authors themselves and hence
no paper based communication. This has
helped in saving on postal cost which is a big
amount considering that both journals, viz. IJAS
and IJANS are receiving more than  3000
articles per year (2012-13) (e.g. average
postage cost r100/- per article leads to
expenditure of r 3,00,000/- per year). This has
also saved on secretarial manpower time.

• Paperless Processing: In the new e-
publishing system, it has been possible to

• Open Access of agricultural research journals
online resulted in enhanced discoverability of
the research published in ICAR’s Journals.
Independent information analyzing agency
Scopus database has shown improvement over
period in performance of both ICAR’s journals.

• E-publishing and Open Access Enhanced
Impact Factor of the ICAR Journals: Impact
factor of Indian Journal of Agricultural Sciences
increased from 0.088 in 2010 to 0.177 in 2014
and there was a significant increase in the
impact factor of Indian Journal of Fisheries from
0.040 in 2013 to 0.195 in 2014. The Indian
Journal of Agricultural Sciences and Indian
Journal of Animal Sciences are being e-
published online since March 2010 and are
available in Open Access since then.

Table 2.3: e-Publishing Analytics

Source: Google Analytics

Year Visits Unique Page Article Abstract Count-
Visitors Views downloads Views ries

2011-12 1,44,258 74,442 965,179 10987 85937 181

2012-13 1,94,344 99,634 1,203,798 65903 337467 178

2013-14 2,12,223 1,11,436 1,253,025 154343 942177 192
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Fig 2.35: Capacity development program under e-publishing

• Total registered users on the ICAR e-publishing
platform of research journals are more than
50,000 out of which 40,022 have registered as
readers. Two top ranking ICAR research
journals, The Indian Journal of Agricultural
Sciences and The Indian Journal of Animal
Sciences have about 17,000 registered
readers.  There are total of 16,171 full text
articles in the archive.

Capacity Building in e-Publishing in Indian
NARS: Under the sub-project around 70-80 editorial
staff in DKMA, ICAR institutes and various
professional agricultural research societies have
been trained for carrying-out online e-publishing
using the portal. Several training and workshops
were organised under the sub-project (Fig 2.35)
where participants from professional agricultural
societies namely Society of Indian Phytopathology,
Indian Society of Genetics & Plant Breeding, Society
of Plant Biochemistry and Biotechnology, The
Horticultural Society of India, New Delhi, Indian

Society of Agronomy-New Delhi, Soil Conservation
Society of India-New Delhi, Agricultural Economics
Research Association (India)-New Delhi, Society of
Fisheries Technologists-Cochin, Indian Dairy
Association-New Delhi, DRDO, ICMR, CSIR and
ICAR institutes attended the programme.
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Business Planning and Development

With the increasing importance of marketing in
the Indian agriculture, enhancing the business skills
of agricultural research institutions therefore,
assumes high significance. A need was felt to
develop business development units/ groups as
models in NARS institutions for business planning,
and market development for commercialization of
agro-technologies. One  of  the  solutions  to  this  is
to  develop  an  entrepreneurial  ecosystem  that
helps  farmers and youth to become entrepreneur.
From the agricultural value chain development
perspective, such initiatives can help farmers access
the value chain, given the many interventions
possible through agribusiness ventures.

The main idea of this concept was to
encourage, nurture and support technologists and
scientists with initiative and potential to turn their
innovative research ideas into sound commercial
ventures. This also played a vital role in nurturing
such ventures given the risks and challenges that
were present, by offering a host of business support

services and platforms for collaboration. NAIP
planned to develop partnerships between ICAR and
entrepreneurs and start-up companies for new
technologies. The goal of this Component was to
accomplish science and technology led sustainable
socioeconomic gains by applying inventions
emerging from the NARS through technology
validation, technology transfer and enterprise
development.

Business Planning & Development (BPD) Unit
is acknowledged to be an effective way for fostering
the growth of sustainable business endeavour and is
expected to provide a wide range of services ranging
from incubation facilities, research support and to
business services such as office space, access to
information and communication technologies,
advice on management, marketing, technical, legal
and financial issues. 22 BPD Units were setup at
various locations with aim to provide facility for
technology incubation and commercialisations. An
agribusiness incubation centre was created by every
BPD unit aimed at supporting the development and
scaling of growth-oriented, and early-stage
enterprises. The process provided entrepreneurs
with an enabling environment at the start-up stage of
enterprise development, to help them to reduce the
cost of launching the enterprise, increase the
confidence and capacity of the entrepreneur, and
link the entrepreneur to the resources required
to start and scale a competitive enterprise.
Entrepreneurs accepted into the business incubator
stay until an agreed upon milestone is reached, often
measured in terms of sales, revenue or profitability.

The BPD unit is in essence an endeavour to
build and strengthen partnership with many
organisations such as service provider, universities,
emerging entrepreneurs, government departments,
finance providers and large MNCS to help as
mentors, trainers and as channels to markets.
Immense business opportunities lie hidden in
technologies and knowledge created at the
Agricultural Research Institutions. BPD spots their
commercial potential and equips to create profitable
ventures. BPD is essentially a business incubation
drive designed for agricultural sector to promote
agripreneurs with the help of the vast R&D facilities

Systematizing Change in NARS

The introduction of BPD Units in NARS has

brought new systems and procedures in different

areas of operation. Accountability and

responsibilities have become the keywords and

outcomes and deliverables are constantly being

monitored. The concept of an agri-business

incubatoror BPD was new to the system and the

presence of Agri Business Programme (ABI)

program helped in smoother initiation of the

systems and process, following the guidelines

provided by NAIP.

Another change in the System was the

environment developed by the BPD Units for

engaging with multiple players-public or private,

from the agricultural sector. The incubator became

the central hub for connecting different

stakeholders-entrepreneurs, researchers, scientists,

public and private agro-companies, government

agencies, funding and marketing players etc. These

initiatives were systematized by the handholding

partner ICRISAT, Hyderabad through training,

exposure visits.

3



28

FINAL REPORT 2006-2014

and knowledge available with NARS and aim to
develop the R&D system to find new ways of doing
business in agriculture and allied fields.

3.1 Zonal Technology Management and Business
Planning & Development (ZTM-BPD) Unit

Considering the importance of intellectual
property and technology commercialization, ICAR
has setup an apex unit of Intellectual Property and
Technology Management (IP&TM) including Priority
Setting, Monitoring & Evaluation (PME) duly headed
by an Assistant Director General (IPTM & PME).
Initially five ZTM - BPD Units were setup in five
zones of the country at Indian Agricultural Research
Institute (IARI), New Delhi (North Zone), Indian
Veterinary Research Institute (IVRI), Izatnagar
(North Zone), National Institute of Research on Jute
and Allied Fibres Technology (NIRJAFT), Kolkata
(East Zone), Central Institute for Research on Cotton
Technology (CIRCOT), Mumbai (West Zone) and
Central Institute of Fisheries Technology (CIFT),
Kochi (South Zone). Though Zonal Technology
Management (ZTM) Units were setup by ICAR in
2008 at five national level institutes, there was no
proper business incubation service. With the
inception of Business Planning Development
concept under NAIP, five ZTM units and another five
SAUs were selected for setting up of the ten BPD
Units representing all part of country. Further 12 new
BPD units were added in 2013.  Overall, BPD Units
were setup in five SAUs and seventeen institutes of
ICAR, to promote agribusiness through technology
commercialization and to nurture innovations in the
agricultural sector. In the short span of four years,
these 22 BPD Units (or agribusiness incubators)
played a significant role in making sustainable and
lasting change in the way agricultural research was
continuing in the NARS. The BPD Units proved their
potential as effective technology transfer conduits by
commercializing 331 agro-technologies. This
provides an indicator of how the NARS became

more adapted to the concept of
business incubators for technology
identification and commercialization.

 The Business Planning and
Development Units successfully
catered in nurturing entrepreneurship
and developing skills of entrepreneurs
and commercialising technologies
developed. During last 5 years, BPD

Units of NAIP encouraged, nurtured and supported
technologists and scientists across the Indian NARS
to turn their innovative research into commercial
ventures. This has helped them to undertake
technology validation, technology transfer and
enterprise development. The unit helped
entrepreneurs to commercialise business ideas
utilizing the R&D back up of the institutes. The units
also provided pilot level production facilities to the
start-up entrepreneurs.

3.2 Intellectual Property Management and
Technology Transfer/ Commercialization

A well versed guideline for Intellectual Property
Management and Technology Transfer/
Commercialization the ICAR has developed.
Accordingly, an Institute Technology Management
Unit for management of its IP/ and transfer/
commercialization of technologies has been
constituted for pursuing IP protection, maintenance
and transfer/ commercialization related matters at
the institute level. Institute Technology Management
Unit (ITMU) is an integral unit of ICAR institute
involved in protection, management and
commercialization of innovative technologies. The
diversity of task performed by ITMU include IPR
management, technology licensing, developing
public-private partnership, organising Industry-
Institute meet to expand and establish good
economic-ties. The IP Management and Technology
Transfer/Commercialization initiative of ICAR had
the convergence with the BPD component of the
NAIP.

The three tier IP management mechanism
implemented in ICAR provided a mechanism for
bringing commercial ethos in transfer of skills and
products. While the individual institutes were
empowered to achieve the desired goals, the middle
tier of five Zonal Technology Management &
Business Planning and Development (ZTM&BPD)
units were assigned the responsibility to cater to the
individual and collective needs of various ICAR

Fig 3.1: Generic services offered by agri-business incubators
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institutes in its catchment. The zonal institutes were
thus entrusted the task of working out the best fit
strategies on issues related to technology
prioritization, license, agreement drafting, valuation,

marketing and commercialization. BPD Units
incubated many innovative ideas to develop into
prototypes and generate interest among investors
which supports the venture and manufacture
commercially.

The BPD Units have so far commercialized 331
agro- technologies and incubation support to 1,218
entrepreneurs/ agri-based start-ups out of which 91
ventures were successfully graduated from the
incubator.

Technology transfer through the extension
machinery has now found an alternative channel
with the BPD Units. Compared to the supply-driven
mode of the machinery, the incubator focused more
on market-oriented technology commercialization.
The BPD units have proved their potential as effective
technology transfer conduits. The increasing number
of technologies being commercialized through
the units indicated that the NARS is becoming

Table 3.1: Revenue Generated by BPD Units

BPD Units & Locations 2010-11 2011-12 2012-13 2013-14 2014-15 Total

ZTM-BPD Units (r in lakh)

ZTM &  BPD Unit,  IARI, New Delhi 40.95 296.21 172.49 294.64 _ 804.30

ZTM &  BPD Unit,  IVRI, Izatnagar 212.179 29.647 351.91 55.97 _ 649.80

ZTM &  BPD Unit,  CIRCOT, Mumbai 37.09 31.67 39.37 54.13 _ 162.26

ZTM &  BPD Unit,  CIFT, Cochin 0.81 4.43 9.54 4.36 _ 19.14

ZTM &  BPD Unit,  NIRJAFT, Kolkata 1.20 1.45 6.09 7.67 _ 16.42

BPD Units

BPD Unit,  IIHR, Bangalore _ _ _ 132.95 23.24 156.20

BPD Unit,  NDRI, KARNAL _ _ 94.10 52.54 _ 146.64

BPD Unit,  CIBA, Chennai _ _ _ 12.57 5.67 18.24

BPD Unit,  NAARM, Hyderabad _ _ _ 16.72 _ 16.72

BPD Unit,  CIFA, Bhubaneshwar _ _ _ 5.30 _ 5.30

BPD Unit,  CIPHET, Ludhiana _ _ _ 3.80 _ 3.80

BPD Unit,  IIVR, Varanasi _ _ _ 3.60 _ 3.60

BPD Unit,  CIAE, Bhopal _ _ _ 3.41 _ 3.41

BPD Unit,  IISR, Calicut _ _ _ 2.56 _ 2.56

BPD Unit,  CRRI, Cuttack 2.44 _ 2.44

BPD Unit,  CPCRI, Kasargod _ _ _ 0.73 0.32 1.05

BPD Unit,  CPRI, Shimla _ _ _ 8.99 _ 8.99

BPD Unit, AAU, Anand 16.01 11.34 14.83 11.44 0.16 53.78

BPD Unit, BAU, Ranchi 1.02 2.92 79.98 102.34 _ 186.27

BPD Unit, JNKVV, Jabalpur 7.42 20.73 31.33 33.35 _ 92.83

BPD Unit, TNAU, Coimbatore 7.47 20.81 14.25 4.91 _ 47.44

BPD Unit, CCS HAU, Hisar 5.15 25.50 10.02 24.55 2.43 67.65

Total 2468.84

Fig 3.2: Revenue generation of BPD units
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innovators as True and First Inventors/
Innovators.

• Patent/PVP/IPR   applications were duly signed
by the Authorized Signatory (Director of the
concerned institution/zonal institute).

• Processing of all patent/PVP/copyright/other
IPR applications and maintenance of IPR titles
were undertaken as per the respective IPR
laws.

3.4 Standard Models for Agri Business
Partnerships

Standard Models for partnerships were
developed in collaboration with private sector and
other organizations which were duly improved upon
during the course of the project. A Network of Indian
Agri-Business Incubators (NIABI) was also setup to
promote the BPD
Units, its clients and
technologies which
generated enquiries
for the Units and
b u s i n e s s
d e v e l o p m e n t
opportunities to the
clients. Over the
past three years,
NIABI organized
three global
conferences (Fig
3.3), B2B meetings and funding camps focused on
technology transfer from NARS and business
development opportunities for promoting
technologies across the country irrespective of the
sector and institute, adopting a co-business
incubation approach. This provided for wider uptake
and scaling-up of the technologies developed within
NARS.

Through 72 member mentors network
programme that comprised of mentors from different
domains and functional areas such as marketing,
finance, etc., BPD Unit activities were monitored on
a different set of business oriented yardsticks to
assess the progress and address the gaps in
deliverables. The process of technology transfer
was systematized for the BPD Units by ABI-ICRISAT
in collaboration with NAIP and the IP &TM Unit of
ICAR, as was seen at the Agri-Tech Investors Meet
held to promote the technologies developed under
the NAIP period. The BPD Units were entrusted  with

more adapted to the concept of business incubators
for technology commercialization.

BPDUs successfully demonstrated scaling-up
of technology commercialization and market
intervention. The landmark accomplishment was
the commercialization of about 50 technologies
generated under NAIP and licensed to 80
companies in an Agri-tech Investor’s Meet on 18-19
July 2013 at NASC, New Delhi and generating total
revenue of Rs. 316.00 lakh. The BPD Units have
been able to open up new revenue resources to
NARS by way of membership fees, incubation
service package, business development fees,
technology transfer, royalty fee, consultancy
assignments and training programme.

These BPD units have shown a significant
business orientation by generating revenue worth
r 2,413.77 lakh on an overall investment of
r 5,000.00 lakh in less than five years. The main
source of the revenue has been from the technology
commercialization (40%) and consultancy work
(41%) undertaken by the BPD Units. The BPD Units
have also explored to mobilize funds from various
Government schemes.

3.3 Formulation of Policies and Guidelines for
Technology Commercialization

The BPD units created innovative approaches
for cross learning. Many units incorporated some of
the best strategies of other institutes  including
designing  of  the  various  forms, policies and
guidelines e.g., invention  disclosure  form,
technology transfer document, client information
form, quality assurance from startups, certificates,
agreements, memorandum of understanding etc.
This led to a well-established technology transfer
process, client satisfaction and the confidence to
find solution to new challenges which keep cropping
due to the evolving IP culture that has now
encompassed the biodiversity issues. The following
prescribed rules were followed to seek IP protection
in ICAR while executing the IPR strategy under
NAIP:

• All inventors/innovators/breeders/authors
were assigned the IP rights in their research
results to ICAR.

• All applications were made in the name of
“Indian Council of Agricultural Research”.

• Patent/PVP/IPR   applications   filed by ICAR,
had the names of all concerned scientists/

Fig 3.3: Network of Indian
agribusiness incubators (NIABI)
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the  responsibility of identifying and evaluate
technologies,  its  valuation  for benchmark pricing
and later identifying potential clients for taking up
these technologies. The Units also provided the
stage for interested companies to interact and
engage with the scientists in the NARS and allows
for joint collaborative projects, technology
developments and refinement activities. The
business outlook at the BPD unit helped in
promoting high potential technologies.

3.5 Human Resource Development on Legal, IPR
and Business Management

Capacity building has synergized national
initiatives for enhanced incubations support from
other ministries and departments, viz. MSME, DST
and DBT, benefitting seven BPDs with additional
funding of r 650 lakh.

3.5.1 Study on Intellectual Property Management:
Studies for promoting research and innovation
through capacity building in relation to intellectual
property management issues - patents, PVP,
copyrights, rural innovations, Agro-biodiversity, and
geographical indications were made under learning
capacity building sub-project at NAARM,
Hyderabad.

a) Institutionalization of IP Policy in ICAR
System: A review of the relevant legal and
policy documents was done to understand the
background of the obligations of IP protection at
national and international levels. This role and
functions of some statutory agencies in India
that are actively involved in IP facilitation was
also reviewed. The provisions and governance
model of the new IP policy of the ICAR were
analysed. Two constituent institutes namely

Project Directorate on Poultry (PDP) and
Directorate of Rice Research (DRR), were
studied from the IP policy and institutionalization
perspectives. The study documented the
implementation of guidelines, structural
adjustments in decision making activities and
other specific issues related to IP management
at these institutes.

b) Comparative Analysis of Plant Variety
Protection (PVP) Laws in Six Economies of
Asia:China, India, Indonesia, Philippines,
Thailand and Vietnam form a major zone of
investment by the seed industry. The study
analysed various facets of the national laws on
PVP systems in these countries. These
countries have adopted either UPOV or a
country specific sui generis system. Results
indicate that all countries have taken cues from
existing model like UPOV and have attempted
to suit to the local conditions and needs of
their stakeholders. Understanding the variations
in PVP laws will provide the much-needed
impetus to varietal innovation thereby
promoting public and private seed sector
investment in the region.

c) Patent Analytics Tools for R&D Investments
in NARS – Case Study of Biofuels:Due to
depleting reserves of fossil fuels, increase in
demand for energy and growing concerns of
environmental effects, bioenergy as an
alternative source of energy has taken centre
stage globally. In this study, recent
developments in genome sequencing of biofuel
crops, and molecular breeding approaches
were assessed by patent landscape analysis.
The results showed an increasing trend in
published patents during the last decade
(maximum during 2011). A conceptual
framework of “transgenesis in biofuels to
industrial application” was developed based on
the patent analytics information. A detailed
claim analysis based on the conceptual
framework revealed the current trends leading
to better insights into current state of the
technology with various public and private
institutions.

d) Challenges in Technology Commercialization
for Grass Root Innovations (GRI): Grass root
innovations were driven primarily by the need to
solve problems at the local levels to address

Fig 3.4: Global agribusiness incubators conference 2012
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immediate needs, using informal approaches.
In the current market driven agriculture, such
innovations can lead to higher order
technologies that can promote rural
entrepreneurship. The formalization of such
innovations from the informal sector is often
complex.

Further, ten case studies of GRIs were analysed
to gain insights into current grassroots innovation
ecosystem impacting agricultural production and
consumption system in India. The information was
gathered from field visits and personal interviews
with innovators from grassroots rural level in Andhra
Pradesh. The study clearly supports the hypothesis
that most grassroots rural innovations (GRIs) are
need based and often are the result of solutions to
local problems. The major inferences drawn from the
study included:

• Lack of  formal connectivity between R&D and
the grassroots rural innovations systems

• Inadequate up scaling and validation opportunities
for GRIs

• Inadequate finance  for product development

• Grassroots rural innovations are sustainable in
local ecosystem

It is important to recognize the role of scientific
and proven standardized methods of widespread
scouting, validation, and up scaling for
commercialization of grassroots rural innovations.
This can help to mainstream rural innovations and
provide authenticity to them. However, this can be
accomplished only when strong networking of
formal and informal sector with nongovernmental
or voluntary organizations. As process of
institutionalization sets in, concurrently the much
needed necessary government and policy
interventions need to be in place. Only then, the
accommodation of grassroots rural innovations at
par with the technologies from research and
development will be achieved in contributing to the
growth of the nation.

3.5.2 Capacity Building for Intellectual
Property and Technology Management: The
research and capacity building initiatives of the
project in IP management have led to capacity
building and facilitation of ITMUs in institutions of
ICAR, BPD units set up under NAIP, and of rural
innovators: Two rural innovations assessed by
NAARM and NIF were awarded second and third

runner up prizes at the prestigious Samsung
Innovation Quotient Award-2011 and 2012,
respectively. The initiatives have also led to design
and development of course materials, knowledge
resources and case studies that enabled the
Academy to launch a one-year distance Post
Graduate Diploma Programme in Technology
Management in Agriculture (PGDTMA). Two
batches have graduated and more than a third of the
students (>250) are working professionals from
NARS and industry.

Fig 3.5: BPD exhibition and technology show-casing

Within the short span, the BPD Units have
played a significant role in making sustainable and
lasting change in the way agricultural research was
conducted in the NARS. The role of the ABI-ICRISAT
as the handholding and mentoring partner was to
ensure that the BPD Units were able to become a
sustainable entity within the NARS in promoting their
technologies and incubator services to the potential
entrepreneurs. Towards this objective, many
mentoring and training sessions to enhance the
skills of the BPD Unit teams were conducted for the
CPI, Business Manager and support staff level, in
dealing with incubator management and to
troubleshoot the issues that generally come up in
business incubation. Apart from generic topics like
financial management, marketing etc., these
sessions also focused on client servicing and
engagement, mentoring and guidance tools, and
also specific areas of operations to be done in
agribusiness incubation domain.

Infrastructure and key documents related to
incubator operations and management was
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provided to all BPD units. It also included, sample
agreements, application forms, technology profile
templates etc. A critical area of support that was
provided to the BPD Unit so as to benefit their
incubatees was that of Mentors Booklet and Funding
Directory. The mentor’s booklet was prepared after
shortlisting and interviewing many applicants from
the field of agribusiness.

During mid-term implementation support
review, many issues that plagued the incubator’s
operations and in facilitating their entry and
operating domain within the parent institute’s
activities were discussed and sorted out. This has
helped in better performance and results from the
incubators.

In terms of monitoring and evaluation, a monthly
report template, so as to keep track of the monthly
activities was provided to the incubators. The
performance indicators collected every six months
by NAIP also provided insights to the performance of
the incubators on different metrics. Along with
regular visits to the BPD Units, these assessments
were scored on different parameters and the
progress of the incubator was observed. Other
activities conducted by hand holding partner focused
on marketing and promoting the BPD Units
through three global conferences on agribusiness
incubation, multiple events and networking platforms
and technology transfer platforms. All these activities
helped the BPD Units in becoming a major game
changer in the NARS.

3.6 Entrepreneurship and Enterprises Development

The BPD units have incubated 1,218
entrepreneurs/ agri-based start-ups out of which 91
ventures have been successfully graduated in a
span of four years. About 219,973 jobs were created
in the rural economy through agribusiness ventures
and 140,000 benefitted from the products and
services developed by them. The incubators also
trained more than 3,700 entrepreneurs on various
facets of agribusiness.

• Ushering a Business Culture in NARS: The
BPD Units have brought in a healthy business
culture in the NARS with a positive influence on
the number of technologies commercialized,
revenue generated, innovative partnerships
forged, and entrepreneurs supported.The
annual NIABI (Network of Indian Agri-Business
Incubators) National Awards for the Best

Incubator, instituted by the handholding partner,
helped in still a competitive spirit amongst the
Units and has had four winners so far: BPD Unit,
TNAU (2011); ZTM-BPD Unit, IARI and ZTM-
BPD Unit, IVRI (2012); and ZTM-BPD Unit,
CIFT (2013).

• New Revenue Stream to NARS: The BPD Units
opened up new revenue sources to the NARS
such as rental charges, membership fees,
incubation service packages, and business
development fees, traditional modes of
technology transfer fee, royalty fee, consultancy
assignments, and training programs. The highlight
is business oriented. In other words about 50%
investment was already returned by these BPDs
within a short span and generated revenue worth
. 2413 lakh.

3.6.1 Market Oriented Technology Commercia-
lization: The business outlook at the BPD Units
helped in promoting high potential technologies from
the NARS to the market especially agro-input and
agro-biotechnology companies. The Units provided
the innovative platform by organizing B2B meets for

Trends in technology commercialization



34

FINAL REPORT 2006-2014

such companies to interact and engage with the
scientists in the NARS and allows for joint
collaborative projects, technology developments
and refinement activities. Contract Research and
Incubation Bio-Seed Research India Ltd with TNAU
Gene technology is one of the best examples.  Now,
there is seamless scale-up and speed of technology
transfer in NARS.

Soft-Landing and South-South Collaboration
in NARS: With the growth of the incubators, the
BPD Units also received diverse enquiries from
different parts of the country and even from foreign
shores. BPD Units got consultancy assignments
from Asia and African countries (BPD Unit, TNAU
and ZTM-BPD Unit, CIFT) that in the future may be
expected to be converted into full-fledged business.
Various opportunities now exist and steps were
undertaken for post NAIP sustainability through the
PPP initiatives of BPDs incubators with the intent of
benefiting the small-holder farmers through
entrepreneurship.

3.6.2 Corporate Social Responsibility (CSR)
Investments in TBI: Government of India’s budget
for the financial year 2013-2014 has been a good
boost to the Incubators in the country. Funds
provided to Technology Business Incubators (TBI)
located within academic Institutions and approved
by the Central Government now qualify as CSR
expenditure. Government’s effort in providing
directions and channelizing towards incubation is a
positive policy decision. These CSR investments will
give incubators a better access to wider pool of
funds. BPD Units of NDRI and NAARM were
successful in getting supprt from to establish TBI
Units.

3.6.3 BPDs Revenues and New Projects: The
net revenue generated through BPD operations
and new projects mobilized in this line of activity
may help in their post NAIP sustainability. Seven
BPDs have of r 40 lakhs, enough for one year’s
operation based on revenue generated to sustain.

Besides, seven BPD units got project funding from
NSTEDB, DST, DBT & MSME worth r1600 lakh
approx.

3.6.4 Agri-Tech Investors Meet 2013: An
Agri-Tech Investors Meet was successfully
organised at New Delhi during 18-19 July, 2013. On
this occasion, a Compendium of NAIP Technologies
having potential for wide scale commercializations
were released. The event was attended by more
than 400 participants representing industry, agri-
scientists, entrepreneurs, investors and incubator
professionals.

IARI IVRI CIFT CIRCOT AAU BAU CCSHAU JNKVV TNAU

SBIRI MSME MSME MSME MSME MSME MSME MSME  TDB
BIPP SFAC Government SFAC PNB-FTC SFAC MSME
BIRAP of Government SFAC
MSME Maharashtra of  Jharkhand

NABARD

Table 3.2: BPD Units and Support Agencies

Fig 3.6: Agritech investor meet 2013

The process of technology transfer from BPD
Units was systematized by ABI-ICRISAT in
collaboration with NAIP and the IP&TM Unit of ICAR
as evident from the Agri-Tech Investors Meet in
promoting the technologies developed during the
NAIP period. The BPD Units were entrusted with
the responsibility of identifying and evaluate
technologies, its valuation and finally identifying
potential clients for taking up these technologies.
The noteworthy outcomes were:

• The event had more than 40 presentations on
agro-technologies, an agri-tech expo and 98
Business to Business (B2B) meetings amongst
participating scientists, industrialist and agri-
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business entrepreneurs for which 43 Letter of
Intents (LOI) were signed for technology
commercialization.

• A total of 53 technologies were commercialized
to 80 licensees, which raised r 317 lakh as
technology transfer revenue.

• CIRCOT bagged the award for the best BPD
Unit of ICAR for generating a maximum license
fee of r 107 lakh, while the BPD Unit of Anand
Agricultural University (AAU) won the award for
the second best in SAU-BPD category.

• The BPD Unit of IVRI got the award for licensing
maximum number of technologies.

• The award for maximum value of r 60 lakh for
one license agreement went to IARI technology
on Nano-fungicide.

• CIRCOT got the award for generating a record
amount r16.85 Lakh by issuing five licenses for
technologies on Nano-cellulose production.

3.7 Salient Accomplishment of ZTM-BPD Units

3.7.1 BPD Unit at Indian Agricultural Research
Institute (IARI), New Delhi: The Unit has
successfully turned innovative research ideas into
sound commercial ventures and has envisioned
formulating business policy and development
models for technology commercialization along with
establishing incubator facilities. The Unit is actively
engaged in the process of protection of Intellectual
Property Rights (IPRs) and commercialization of
potential technologies. During 2009-14 the
technologies commercialized in major fields were:
Improved crop varieties/hybrids (31), Bio-fertilizers
(14), Agricultural chemicals (7), Post-harvest
technologies (20), Crop production/protection (8),
Agricultural engineering (17), and six others related
technologies. During that period as many as 118
licenses were issued that resulted in generating

revenue of r 310 lakh through technologies
commercialization. It may be worth noting that 42%
and 31% of the revenues earned were through
Seeds and Agricultural chemical technologies. To
support industries in agri-business, consultancies
were provided in key areas of research and revenue
of r 468 lakh was generated between 2009-2014.
For capacity building of budding entrepreneur’s/new
start-ups companies, 24 entrepreneurs development
programmes (EDPs) were organized and a revenue
of r 10 lakh generated.

In a novel way, a farmer seed producer
company “beejIndia” was formed and nurtured by
the ZTM-BPD Unit. The impetus behind the
formation of a seed producer’s company was to

Fig 3.7: Technology showcasing at agrictech investors meet 2013

Fig 3.8: Technology incubation facility at IARI,
New Delhi
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empower farmers and their capacity building in
quality seed production, processing, storing and
marketing so that they can meet the requirement, not
only of their own seed but also that of their
neighbouring farmers. In this process, the ZTM &
BPD unit created additional direct employment
opportunities for approximately 40,000 people
associated with seed business production and
supply chain. ZTM & BPD Unit was honoured with
“Best Agribusiness Incubator Award’’ at the “2nd
Global Agribusiness Incubation Conference – NIABI,
2012’’.

3.7.2 BPD Unit at Indian Veterinary Research
Institute (IVRI), Izatnagar: The Unit created 14
Incubator’s facilities at Izatnagar, Mukteshwar and
Bangalore campuses of IVRI and involved 20 ICAR
Institutes as partners. In the area of technology
commercialization, 41 technologies were
commercialized to 64 business houses/
entrepreneurs in North Zone-II of which 22
technologies were from IVRI, Izatnagar; 06 each
from Central Avian Research Institute (CARI),
Izatnagar and National Dairy Research Institute
(NDRI), Karnal; four from National Bureau of Animal
Genetic Resources (NBAGR), Karnal and three
from Indian Institute of Pulses Research (IIPR),
Kanpur. In 2013-14, nine technologies were
commercialized to 16 commercial houses, In total,
22 technologies of IVRI were commercialized to 31
commercial houses which is a record.

IVRI Technologies included Value Added Meat
(functional chicken nuggets, chicken meat chips,
vegetable incorporated meat products, hurdle
technology based meat pickle, emulsion based
chicken products); Value Added Milk (ready to cook
milk chips); Vaccine (Peste des Petites Ruminants,
PPR/goat Plague, Vero cell based sheep pox

vaccine, goat pox vaccine, PPR hybridoma clone
4b11, Brucella abortus cotton strain 19, classical
swine fever virus cell culture vaccine); Animal
Nutrition (area specific mineral mixture; urea
molasses mineral blocks), Diagnostics Kits
(recombinant antigen based indirect ELISA for blue
tongue detection and non–structural protein based
diagnostics assay for foot and mouth disease)
and other miscellaneous technologies namely,
vermiculture, low cost multiplication technology of
salt tolerant bio-growth enhancers for  increasing
productivity of agri-horti crops in normal and sodic
soils; etc.

CARI technologies included quail production,
broiler production, make-feed poultry/dairy software,
salted chicken eggs and quail egg pickle. Similarly,
NDRI, Karnal technologies included preparation of
low cholesterol ghee, test for detergent in milk,
detection of enterococci in milk and iron fortified
biscuits. NBAGR technologies included kit for
parentage verification in buffaloes, kit for parentage
verification in Zebu cattle (Bos indicus), kit for
parentage verification in camels (Single and double
humped) and kit for parentage verification of other
ruminant livestock. IIPR technologies included
No-Till Drill (Inverted ‘T’ type); No-Till Drill (Double
Disc type) and Mini Daal Chakki.

Fig 3.9: Incubator Award during NIABI-2012

Fig 3.10: NAIP products

In the area of entrepreneurship development, a
total of 29 entrepreneurs registered (22 as annual
members @ 5,000/ per member and 7 as life
members @ 25,000/per member). Their areas of
interests were: commercial dairy farming (7),
commercial goat farming (5), agribusiness (4), value
added meat products (3), vaccines and diagnostics
(3), feed supplements (2), milk processing plant and
dairy products (1), commercial poultry farming (1),
soya feeds (1), commercial quail farming (1) and
animal husbandry (1).
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Quite a few entrepreneurs, viz. (i) M/s All India
Development Trust” (AIDT) Puranpur, Baeilly; (ii) M/s
Payas Agro, Bareilly; (iii) Cross Bred Cattle Farm of
Mr. Satwant Singh, Rithora, Bareilly; (iv) Sahiwal Dairy
Farm of M/s Agrawal Milkies, Bareilly; (v) M/s Royal
Food Corporation, Meerut; (vi) M/s SN Goat farm of
Mr. Aslam Javed, Bareilly had successfully established
their enterprises under the technical guidance and
support of ZTM-BPD Unit of IVRI, Izatnagar.

In the areas of capacity building, 23 incubatees
were graduated and 22 entrepreneurs were
supported / trained by mobilizing funds of r 18 Lakh.
In addition, 76 consultancy assignments on value
addition were undertaken benefiting 1354 farmers.
This could generate employments of about 14,000
locally.

A revenue of r 693 lakh was generated
throughlicence fee/commercialization of technologies,
incubation membership fee, training fee,
consultancy/contract research project fee and other
sources (DPR preparation/testing of samples etc.).
The ZTM-BPD Unit of IVRI was awarded the Best
Incubatee Award for the outstanding achievements
and also for commercializing maximum number of
institute technologies.

3.7.3 BPD Unit at Central Institute of Fisheries
Technology (CIFT), Cochin: The Business
Incubation Centre of CIFT supported entrepreneurs,
start-up companies in building basic processing
capacity to develop new
products. The unit
provided direct incubation
to nine entrepreneurs in a
corporate environment
within the premises of
CIFT at a time. The
purpose of direct
incubation was to support
emerging companies
through technological
backstopping. The ZTM-BPD Unit regularly
conducted industry interface and technology
promotional programs for sensitization of
entrepreneurs and to identify interested potential
candidates for physical and virtual incubation. The
clients at Business Incubation Centre (BIC) got the
privilege of meeting scientists, business manager
and business associates directly, to discuss and
finalize the strategies to be adopted to take the
business forward.

The Incubation Centre provided physical
workspace, technical assistance, access to
financing and other supporting services to the
incubating entrepreneurial firms. A state-of-the-art
generic semi-commercial production facility set-up
under the project was made available to incubating
entrepreneurs for developing value added products
from fish. BIC provided access to these facilities
along with support of manpower; assisted the
entrepreneurs in production and testing of new
product formulations. The pilot plant was an ideal
testing arena to determine the commercial viability of
new products. By providing access to these
resources, the centre greatly reduced one of the
major barriers to the commercialization of institute
technologies.

The business oriented services offered by BIC
include assistance in complying with business
regulations, licensing procedures, financing,
information services, marketing and tailor-made
services designed for the various in-house
incubatees.

3.7.4 BPD Unit at Central Institute for
Research on Cotton Technology (CIRCOT),
Mumbai: The ZTM-BPD Unit of CIRCOT in the very

Fig 3.11: Fish processing plant at CIFT, Cochin
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beginning sensitized scientists on the IPR
management. The Unit chalked-out parameters to
identify potential marketable technologies and then
catalogued those selected technologies as ready-
reckoners for entrepreneurs and stakeholders. It
also introduced ideas like off-site and virtual
incubation for the benefit of entrepreneurs based at
different locations. This helped zonal scientists
to understand the process of technology
commercialization. The BPD Unit conducted
trainings, demonstrations, workshops for budding
entrepreneurs covering various ICAR institutes in
West Zone. By the incorporation of techno-
commercial feasibility, the Detailed Project Reports
(DPRs) for the technologies, viz. ginning, biogas
from textile mill waste, particle board from cotton
stalk and natural dye were prepared for effective
delivery to the target entrepreneurs and relevant
stakeholders.

Commercialization of technologies being the
prime objective, ZTM-BPD Unit of CIRCOT
marketed its technologies employing various above-
the-line and below-the-line marketing strategies. It
has broadened its activity horizon and ventured into
commercialization of high impact and innovative
technologies like nano-cellulose, absorbent cotton
technology and novel ginning machinery. Initiatives
like entrepreneurship development programmes
(EDP), training cum exposure programme on “Post-
Harvest Management of Cotton and Value Addition
to Crop Residue” under technical assistance
programme (TAP) for cotton for select African
countries, participation in international exhibitions,
thematic workshops and mentor-entrepreneur
interaction workshops that have provided CIRCOT

the mileage to grow and excel. With 52 patents filed
in four years, the Unit has not only facilitated patent
filing for the West Zone institutes of ICAR, but has
also cultivated an intellectual property management
culture in all these R & D institutes in West Zone.

The Unit has commercialized 30 technologies,
generated revenue of r100 lakh, supported more
than 120 entrepreneurs and incubated 15
entrepreneurs, organized 30 events for
entrepreneurs and undertaken more than 29
consultancy agreements and filed 52 patents. It has
developed linkages with several banks, venture
capitalists, national and international organizations
of repute, with independent mentors. The Unit has
contributed significantly by signing 15 consultancy
agreements worth more than r 100 lakh, recently.
This exemplary performance of CIRCOT Unit was
duly recognized and honoured with best performing
BPD Unit of NAIP for technology commercialization.

3.7.5 BPD Unit at National Institute for Research
on Jute and Allied Fibre Technology (NIRJAFT),
Kolkata: ZTM–BPD Unit conducted eight
sensitization programmes among rural unemployed
youth, skilled/semi-skilled women, members of
NGOs, farmers and entrepreneurs of the State. They
were made aware of the purpose of the unit of
assisting in employment generation through
capacity development, creating entrepreneurial
ability, business development using NIRJAFT
technologies. The technologies developed by
NIRJAFT were demonstrated with audio visual aid
and accessing the physical samples of the product
developed.

Training programmes on the manufacture of
handmade paper, decorative jute fabric, jute bags/
shopping bags, jute handicrafts items and jute

Fig 3.12: Award received by CIFT at AGRITEX 2013

Fig 3.13: Jute based products developed
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ornaments were arranged for the artisans and youth
having ability and inclination in jute diversified
product manufacture. Total 76 participants took part
in those training programs. The participants obtained
hands on training of manufacturing the items, source
of raw material, market and future opportunity in this
field. The Unit also conducted training program at
Sagar Island of South 24 Pargana District of West
Bengal on jute handicrafts. A total of 25 village
women and men were trained to increase their skill
with the aim of assisting in their livelihood generation
in addition to their normal jute cultivation practice.
Training on “Jute Stick Particle Board” was
conducted for few entrepreneurs to get the practical
knowledge on which they are interested to develop
business.

The Unit organized 17 Agri-Business meets
in the ICAR institutes in East Zone aiming
to create awareness, build competencies on
agribusiness among entrepreneurs, and establish
partnerships among agribusiness sectors in the
Eastern states of India.

business support services, BPD Unit has constructed
laboratory having modern testing instruments for jute
yarn, bleached fabric, geotextile fabric, composite,
particle board, handmade paper, etc.

The following six NIRJAFT technologies were
commercialized during the period under report. i)
jute based handmade paper, ii) jute based designer
bag, iii) jute based decorative yarn, iv) jute based
decorative handloom fabric, v) jute based decorative
handloom fabric for dress materials and vi) jute stick
particle board. Besides these, technologies from
other ICAR Institutes of East Zone namely hybrid
vegetable seeds of tomato and brinjal, wine from
litchi fruits and ICT application in agriculture and
development of agri-hubs were reported as ready for
commercialization and agreement got signed. Total
revenue generated by BPD Unit of NIRJAFT was Rs.
15.44 Lakh till January 2014.

3.7.6 BPD Unit at Anand Agricultural University
(AAU), Anand: The BPD Unit was charged with the
main objective of commercialization of technologies
developed in the university, facilitating scientists for
consultancy and mainly to carry out agribusiness
incubation activity. AAUBPD Unit provided
technological support to the pilot plants relating to
liquid bio-fertilizers, area specific mineral mixture,
biodiesel processing and traditional Indian dairy
products manufacturing at AAU within cubation
facility in respective premises. Within a shorts pan of
four years, the unit commercialized six technologies
of AAU to eight agribusiness industries and
entrepreneurs. The liquid bio-fertilizer technology
was licensed to three companies namely Kemrock

Fig 3.14: Display of Jute based products by NIRJAFT,
Kolkata

As a part of the business support services
to the clients, the Unit was successful in
developing required infrastructure for technology
commercialization and to provide physical support to
the entrepreneurs. Ten entrepreneurs are under
active incubation and have signed agreement on
lease of infrastructure. These incubatees are
basically individual entrepreneurs or start-up
companies who have their own premises to establish
manufacturing unit, but need the benefits from
incubator services of ZTM-BPD. NIRJAFT ZTM-
BPD Unit constructed one pilot plant with state-of
the-art machineries for production of handmade
papers, jute stick particle board. As a part of the

Fig 3.15: Technology ready at AAU, Anand for
commercialization
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commercialize the technologies. The BPD Unit also
participated in vibrant Gujarat programmes and
many farmers’ fairs/ exhibition for creating
agri-business awareness among the public during
2011-2013.

On the consultancy front, AAUBPD Unit had
successfully completed three consultancy
assignments. The first consultancy assignment was
for establishing Animal Biotech Research Centre for
Marshall Breeders, Nasik. Another consultancy was
offered to Shree Nijan and Dairy Farm for making
Paneer from cow milk. With the AAU interventions,
the entrepreneurs achieved 18% recovery as
compared to 12% in earlier occasion. AAU also
completed a consultancy assignment with
Panchamrut Dairy, Godhra for mechanized
production of Khoa with traditional kadai taste.

AAU, BPD Unit did organized many awareness
and publicity programs, major ones among them
were Prospective Entrepreneurs and Stakeholders
Meet; State Level Technology Awareness and
Commercialization Programs; IPR Seminars,
Scientist Sensitization Programs; SFAC Agribusiness
Camp and SAU-ICAR-CII Industry Meet (Western
India). BPD Unit  has  also  developed  linkages and
partnerships  with  many reputed institutes like EDI,
Ahmedabad; CIIE-IIM-A, Ahmedabad; IRMA, Anand;
NIABI, ICRISAT, Hyderabad, etc.

Agritech Pvt. Ltd., Vadodara; Gujarat State
Fertilizers and Chemicals (GSFC) Ltd., Vadodara
and Gujarat Agro Industries Corporation (GAIC) Ltd,
Ahmedabad. Date palm tissue culture technology
was commercialized to Orchem Industries,
Secundrabad. Area specific mineral mixtures
technology for livestock was licensed to Prakriti
Biocare, Trivendrum. Probiotic cultures technology
was licensed to Dr. Baboo’s Food Science &
Biotechnology Private Limited, Trivendrum,
Biodiesel technology was licensed to United
Phosphorous Limited (UPL), Mumbai and Puffed
rice technology was commercialized to Pushaki
Impex, Ahmedabad.

The AAU, BPD
Unit successfully
f a c i l i t a t e d
commercialization of
four technologies
generated by other
SAUs/ Institutes to
eight agribusiness
companies and
e n t r e p r e n e u r s .
Organic liquid fertilizer from banana pseudo-stem
sap technology of Navsari Agricultural University
(NAU), Navsari was commercialized to three firms,
viz. Green Globe Biotechnologies, Chopda,
Blossom, Surat and Kisan Agri Mall, Anand. Long
term browning free storage of custard apple pulp
technology of Maharana Pratap University of
Agriculture and Technology (MPUAT), Udaipur has been
commercialized to two firms viz. Deep Fresh Frozen
Products, Navsari and Santram Ice Creams and Snacks,
Anand. Omega-3 oil and soft gel technology of
Bharati Vidyapeeth University (BVU) has been
Commercialized to two companies viz. Nutrizen
International, Pune and Tasty Food Products, Pune
and so also the virgin coconut oil technology of
Central Plantation Crops Research Institute
(CPCRI), Kasargod has been commercialized to
individual entrepreneurs namely A. B. Rajshekar.

Many start-up businesses and entrepreneurs
got the benefit of services provided by BPD Unit. The
AAU unit registered 53 companies as members.
With regards to innovations nurturing, the BPD Unit
ha dimplemented the MSME Scheme “Supportfor
Managerial and Entrepreneurial Development of
SMEs through Incubators”. Two innovations were
supported and sanctioned r 6 lakh each to

Fig 3.16: Liquid bio-fertilizers
developed at AAU, Anand

Fig 3.17: FGI Award of Excellence for best developmental
work in agriculture received by CPI, BPD; AAU, Anand

The BPD Unit had won number of awards
namely Times of India JP Morgan Social Impact
Award for lab to land and commercialization of
liquid bio-fertil izers technology; NAIP-ICAR
Certificate of Appreciation for development and
commercialization of liquid bio-fertilizers technology
and FGI Award of excellence for best developmental
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the unit for commercialization of technology and
capacity building development programme for agri-
preneurship development.

Commercialize potential crop varieties/ hybrids
and the technologies related to the development of
agri-processing, biotechnological innovations, liquid
biofertilizers, pest management, food products,
animal products, diagnostic kits, etc. More than 130
technologies were identified for commercialization.

work in agriculture. The contribution of AAU, BPD
Unit was also recognized and awarded for the best
performing State Agricultural University (SAU)
Award at Agritech Investors Meet-2013, New Delhi for
commercializing maximum number of technologies.

3.7.7 BPD Unit at Birsa Agricultural University
(BAU), Ranchi: BPD Unit of BAU assisted over
450 entrepreneurs in capacity building and trainings
for commercialization of BAU technologies.
For example, T X D Pig, Black Bengal X Beetle
Goat cross bred technology to 16 entrepreneurs
and training for establishing integrated Pulse Mill
for Farmer Producer Organization of three hundred
farmers. ii) thirty entrepreneurs were provided
with consultancy and marketing assistance in
different sectors of agribusiness like Piggery,
Poultry, Goatery, Floriculture, organic farming,
dairy, horticulture, fishery, apiculture, processing
and post-harvest technology; iii) four seed business
ventures were successfully incubated for production
of paddy seed in 250 acres of land. The Unit also
provided technical training on supply chain
establishment and assisted for marketing to five
different Producer Organizations engaged in organic
farming in 1,600 ha area involving 2,000 farmers in
states of Jharkhand and Bihar. iv) incubatees of BPD
Unit were also assisted in mobilizing financial
assistance from Banks, NABARD and other funding
agencies.

Fig 3.18: Entrepreneurship development programme in
poultry organised by BPD-BAU, Ranchi

Fig 3.19: Milk detection kit developed by HAU, Hisar

With respect to resource/ revenue generation,
the BPD Unit at BAU established a Cattle Feed Plant
with a capacity of feed production of 2 tones/hour.
The current revenue generation from the feed plant
is r 6 lakh per month with a net profit of r 60,000/-.

3.7.8 BPD Unit at CCS Haryana Agricultural
University, Hisar: Concerted efforts were made by

Capacity building and incubation services were
made available for quality seed production of field as
well as vegetable crops; farm machinery for efficient
processing; manufacturing of biofertilizers and other
biotech products; diagnostic kits and public health
(milk urea) kit. The Unit took initiatives in developing
entrepreneurship through training and incubation
facilities for young, small and medium size
entrepreneurs to promote the technologies
developed by the University.

A total of 12 entrepreneurship development
programs were organized in which 74 entrepreneurs
got themselves registered as members of the BPD
Unit. In addition, 97 companies and 2 NGOs did join
hands with the BPD Unit, CCSHAU, Hisar as
members. Five entrepreneurs were graduated and
successfully managed their respective businesses
by adopting various technologies developed by the
University.

Twenty one University-Industry interaction
workshops were organized and a few funding
assistance programs were arranged. Demonstrations
of all the commercializable technologies developed
by different departments were arranged for
entrepreneurs and industries. In total, 75 technology
sensitization programs were conducted along with
two workshops in collaboration with MSME.

Forty nine ready to commercialize technologies
were assessed for valuation for which 117 MoUs
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were signed with both public and private sector.
More than 600 companies were contacted which
also resulted in some collaborative partnership with
public sector units like Haryana Seeds Development
Corporation (HSDC), Chandigarh, National Seeds
Corporation (NSC), New Delhi, National Bureau of
Plant Genetics Resources (NBPGR), New Delhi,
Anand Agricultural University (AAU), Gujarat and
National Research Development Corporation
(NRDC), New Delhi.

The BPD initiative to protect Intellectual
Property resulted in submission of 46 patent/
protection applications, out of which 10 were
protected.

3.7.9 BPD Unit at Tamil Nadu Agricultural
University (TNAU), Coimbatore: BPD - TNAU has
successfully commercialized fifteen technologies of
the University, viz Solar crop drier, Herbal insect
repellent for rice ear-head bug, TNAU - Master trap,
Stored grain insect management kit, Ready to cook
mix from pearl millet, Nutrigold,   SRI power weeder,
Banana pseudostem injector, Minimal processing of
banana pseudostem, Thresher cum winnower for
Glory lily, CORH-3 and CORH-4 rice hybrids,
P a n c h a k a v y a ,
Preparation of
ready to cook mix
and food from
pearl millet–
technology and
m a c h i n e r y ,
Insect eggs
removal device
from pulse seeds,
Liquid bio-
fertilizer.

 TNAU-BPD has enrolled 108 entrepreneurs as
its members and provides various incubation
services. A total number of 55 incubatees (which
includes 9 in house incubatees and 46 virtual
incubatees) have been enrolled in BPD unit, TNAU.
The in-house incubatees are provided with office
space, electricity, internet service, conferencing and
other logistic supports. The incubatees are also
provided with laboratory facilities for testing the
quality of their products.

 Platform has been created for easy access of
University technologies under single window
system, scientific validation of innovations through
expert guidance, assistance for patent filing, support

for market information and linkage, skill oriented
training, capacity building, management
development programmes and funding assistance
through financial institutions. A total of 17 Training
and Workshops were conducted for the benefit of
approximately 817 persons. Approximately 1,66,495
man days of direct and indirect employment have
been created through the implementation of this sub
project. Three patent applications have been filed.
Overseas consultancies were provided to
incubatees, viz. M/s Shapoorji and Pallonji
Company, Mumbai and Top worth Group of
Companies, Mumbai for Corporate Farming in
Zambia and Guinea respectively. A banana value
chain in Uganda was created in collaboration with
ICRISAT, Hyderabad and UniBrain-Forum for
Agricultural Research in Africa (FARA).

One Ph.D thesis on “Indicators of Agri-
Entrepreneurship and Evaluation of BPD Unit- A
Diagnostic Study” and One MBA thesis, viz. “A Study
on the Market Feasibility of Irrigation Automation
System” highlighting the innovation of M/s Emral
Tune Line Autotech Ind., Coimbatore (one of the
BPD-incubatee) were awarded with respective
degree to TNAU, Coimbatore and Pondicherry
University, India  respectively. Corporate film on BPD
activities, short film on success stories, several
technical bulletins, manuals, brochures, handouts,
pamphlets, folders, leaflets, popular articles,
newspaper references and advertisements have
been brought out periodically.

3.7.10 BPD Unit at Jawaharlal Nehru Krishi
Vishwavidyalaya (JNKVV), Jabalpur: The
business incubation services provided by the BPD
unit to the stakeholders for agribusiness ventures
brought excellence in seed sectors. The services
were aimed at to make a bridge the gap between the
demand and supply of seeds through PPP system.
The seed ventures were served with the assistance
in preparation of project report, capacity building,
breeder seed supply, facility for testing quality seeds,
and it’s processing.

Consortia of Seed Business: The seed
consortia aimed at to disseminate hybrid seed
technologies amongst the interested companies.
Twelve companies across the country had shown
interest in the technologies generated in rice, maize,
pigeonpea and castor; four of them have secured
their license for rice hybrid technology and three for
maize.

Fig 3.20: Technology incubation by
BPD-TNAU, Coimbatore
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various agencies. Agribusiness development camp
and short duration trainings on bio-fertilizers
organized by the BPD unit had enticed new
entrepreneurs. One state-of-the-art bio-fertilizers
plant is being established in JNKVV under BPD Unit
is likely to attract a large number of entrepreneurs to
the bio-fertilizers business. Likewise, BPD unit has
opened a venture for business in medicinal &
aromatic plants towards ayurvedic and
neutraceuticals. Agri-business camp in this context
has attracted attention of a number of entrepreneurs.

3.7.11 Mentoring and Handholding by ICRISAT,
Hyderabad: The role of the ABI-ICRISAT,
Hyderabad as the handholding and mentoring
partner was to ensure that the BPD Units were able
to become a sustainable entity within the NARS and
in promoting their technologies and incubator
services to the potential entrepreneur. Towards this,
ABI-ICRISAT conducted many mentoring and
training sessions to enhance the skills of the BPD
Unit team at the CPI, Business Manager and support
staff level, in dealing with incubator management
and to troubleshoot the many issues that generally
come up in business incubation. Apart from generic
topics like financial management and marketing etc,
these sessions also focused on client servicing and
engagement, mentoring and guidance tools, and
also specific areas of operations to be done in
agribusiness incubation domain.

Consortium of Bio-Fertilizers and Bio-
Pesticides: As an important step to popularize the
usage of Bio-fertilizers and Bio-pesticides, the BPD
unit promulgated the consortia whereby various
entrepreneurs were made cognizant about the
related technologies like Rhizobium, Trichoderma,
B. bassiana, P. fluorescence, BGA, PSB, Azolla, etc.
One of the entrepreneurs has already started to
marketing bio-fertilizers and bio-pesticides which
are well accepted among farmers. Under this
consortium, several services were customized to
suit the clientele needs like contract research,
product testing, product trial, market surveys,
market research, competition study, etc. One of the
companies named BM Bioenergy enrolled as
member in the consortium and several others are in
pipeline. Promotion of seed business through
Farmers’ Producers Company: BPD renders
services for consultancy and breeder seed supply
for soybean, wheat, rice, and other important crops.
Thirteen cooperative and small scale seed
companies were registered under this programme.
Besides this, 1200 seed farmers’ cooperative
societies came forward and one federation of ten
seed farmers’ cooperative society named as
‘Jabalpur Agri-Producer Company Ltd.’ (JAPCL)
was formed and nurtured by the BPD Unit of JNKVV.

Commercialization of Technologies: Beside
seed technology, the BPD Unit of JNKVV ventured
in other potential technologies like commercial
production of bio-fertilizers and bio-pesticides and
medicinal and aromatic plants. Bio-fertilizers
produced by JNKVV were well accepted by the
farming community from the quality point of view.
Several bio-fertilizers with the brand name as
‘Jawahar Cultures’ suitable for different crops are
being produced to supply to the farmers through

Fig 3.21: Linking of BPD with seed supply system

Fig 3.22: Hand holding at entrepreneurs by ICRISAT,
Hyderabad

ABI-ICRISAT was also involved in the
development and refinement of the business plan for
each BPD Unit, providing key strategic inputs and
overview for operationalizing and ensuring
sustainability of the incubator in the long term. It also
played a key role in the policy framework and guided
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Fig 3.23: Showcasing of NIABI activities Fig 3.24: Agribusiness mela organised by ABI-ICRISAT,
Hyderabad

the incubators in their governance and management
system. Infrastructure and key documents related to
incubator operations and management was
provided by ABI-ICRISAT. It also included, among
others, sample agreements, application forms,
technology profile templates etc. A critical area of
support that was provided to the BPD Unit so as to
benefit their incubatees was that of Mentors Booklet
and Funding Directory. The mentors’ booklet was
prepared after shortlisting and interviewing many
applicants from the field of agribusiness.

At the management level, ABI-ICRISAT
constantly brought to the notice of NAIP, the many

issues that plagued the incubator’s operations and in
facilitating their entry and operating domain within
the parent institute’s activities. Though many new
issues and constraints have now been identified,
ABI-ICRISAT with the support of NAIP and ICAR has
been able to provide solutions to most of them. This
has helped in better performance and results from
the incubators.

ABI-ICRISAT also focused on marketing and
promoting the BPD Units through three global
conferences on agribusiness incubation, multiple
events and networking platforms and technology
transfer platforms. All these have helped in the BPD

Indicators Markings (1-3 scale)

ZTM-BPD CIFT CIRCOT IARI IVRI NIRJAFT AAU BAU HAU JNKVV TNAU

# Technology Commercialized 2 3 3 3 1 1 1 3 1 2

# Entrepreneurs Incubated 1 2 3 1 2 1 1 3 1 1

# Incubatees Graduated 1 1 1 3 1 2 2 1 1 1

# Entrepreneurs Trained 2 3 2 1 1 1 2 1 1 3

Client Servicing 1 1 2 1 1 1 2 3 2 3

Fund Mobilized for Incubatees 1 2 3 3 1 1 2 2 1 1

# Consultancy Undertaken 3 1 3 1 1 1 2 1 1 3

Training and Events 2 2 2 3 1 1 1 1 1 1

Farmers Directly Benefitted 2 2 1 3 2 1 3 3 3 3

# Employment Generated 3 2 1 3 1 1 3 1 1 3

BPD Surplus Fund Created 1 3 1 1 1 2 2 1 3 1

# Patents Filed 2 1 2 3 2 1 1 2 1 1

Total Marks 21 23 24 26 15 14 22 22 17 23

Frequency of Highest Score (3) 2 3 4 7 0 0 2 4 2 5

Unsatisfactory (1);   Satisfactory (2);   Highly Satisfactory (3)

Table 3.3: Rankings of Business Planning Development Unit
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Fig 3.25: Agribusiness global incubation meet at IARI, New Delhi

Units becoming a major game changer in the NARS.

BPD Units have performed on various aspects
and how they have brought about far-reaching
changes in the NARS through the mantra of
business and contributions made by the Agri-
Business Incubation (ABI) program of the
International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT) as the handholding and
mentoring partner to make it successful  will give a

fair insight on the changes and transformations that
have come from within, enabling NARS to become
more relevant to the changing context of the
agricultural sector. With the growth of the incubators,
the BPD Units have received diverse enquiries from
different parts of the country and even foreign
shores. BPD Units are now getting consultancy
assignments from Asia and African countries (BPD
Unit, TNAU and ZTM-BPD Unit, CIFT).

Finally, based on the handholding
and mentoring, several BPD units
have come up to a stage of providing
hand holding and mentoring to other
BPD units under NARS. The
performance of these BPD units  were
analysed based on the performance
metrics and scoring parameters on
various PAD indicators (system,
activity, physical and financial targets)
performance of a given centre.

 Accordingly, 12 parameters
having direct bearing on BPD
performance were considered.

This exercise helped in bringing
clarity in comparative performance
among the BPD Units  With the use of
this particular Scale, IVRI, Izatnagar
ranked first followed by TNAU,
Coimbatore; IARI, New Delhi and
HAU, Hisar.

❏❏❏❏❏Fig 3.26: Overall Performance Metrics Score of BPD Units
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Learning & Capacity Building (L&CB)

The strategic human resource development is
not only to cope up and meet the challenges of core
national development programs in the age of rapid
globalization, but also to move beyond by
developing an anticipatory and future-oriented
capacity that can foresee potential challenges.
Human resource capacity building and development
is critically needed both horizontally and vertically.
Innovations instrategic human resource capacity
building also promotes the enabling role of system
by providing it with the highest levels and types of
skills and cutting edge knowledge that are not only
essential but also critical to the effective functioning
of the system.

One of the key programmes proposed in the
NAIP was Learning and Capacity Building (L&CB) in
the NARS for all participants in the technology
generation, assessment and refinement system. It
was envisaged to encourage use and/or creation of
appropriate learning strategies, approaches and
processes to support long-term institutional learning
and capacity building. L&CB activities were
concentrated across all the four Components. The
sub-project entitled Learning and Capacity Building
with Lead Centre at NAARM, Hyderabad was
assigned to take the responsibility of designing,
overseeing and monitoring the L&CB methods,
approaches and processes within the ICAR and the
NAIP-supported consortia. The main emphasis of
the sub component was to (i) Assess the current
L&CB initiatives and suggest changes in HRD and
learning models like e-Learning, distance learning,
course curricula for the future needs; (ii) Carry out an
appropriately designed assessment study of HRD
needs (domestic and international) for the ICAR and
SAUs personnel under the NAIP by sectors and
themes; (iii) Build partnership among the
stakeholders in a Consortia mode through suitable
capacity building and policy interventions; (iv) To
develop proposal writing skills keeping in view the
NAIP objectives, so as to strengthen capacity of
various stakeholders to attract funding; (v) Identify
core faculty/scientists from the major institutions
providing HRD in basic and applied sciences, PME
and policy support to the NAIP through appropriately
designed capacity building activities; (vi) Train

various stakeholders associated with this activity in
the use of ICTs.; (vii) Build capacity in market and
information; technology and agri-based decision-
support systems; in active association with various
commodity boards.; (viii) Sensitize the researchers,
research managers and senior administrative
personnel towards intellectual property
management. It would also help in developing strong
partnerships with the private sector and
commercialization activities. Regulatory instruments
regarding environmental issues including bio-safety
aspects will also be reflected in the L&CB activities;
(ix) Build capacity of leadership in attaining results
and professionalism among scientists and
academicians at all levels to work in coordination in
attaining organizational goals and (x) Enhance the
understanding, appreciation and ability of the
technical and para-scientific staff to support
agricultural R&D activities.

4.1 Training Needs Assessment

Human resource development is one of the key
areas for resource allocation and enhances the
capacity of national agriculture research system to
respond to new challenges facing agricultural sector.
ICAR strongly believes in investment in capacity
development of its human resource in the latest
knowledge and techniques to make research and
education more relevant. The capacity development
in deficit areas of contemporary relevance and
anticipated future is regularly addressed by
sponsoring Summer and Winter Schools (SWSs)
and through its scheme on supporting 31 Centres of
Advanced Faculty Training (CAFT). To give greater
push to capacity development as was massively
undertaken during 1960s under the United States
University Exchange Program, ICAR has
incorporated Capacity Development Programs
(CDPs) in its NAIP. The CDP was supported under
the sub-project, “Learning and Capacity Building” as
a consortium with National Academy of Agricultural
Research Management (NAARM), Hyderabad as its
consortium leader and Indian Institute of
Management(IIM), Lucknow, National Institute of
Rural Development (NIRD), Hyderabad, and
National Institute of Extension Management,

4
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(MANAGE), Hyderabad, as its partners. Under the
sub-project, NAARM has coordinated most of the
structured CDPs including international training
program, however, several need based CDPs were
also conducted by NAIP partners.

The strategic objective of various CDPs was to
enhance capacity for agricultural innovation systems
in the NARS. To achieve the strategic objective, the
CDPs were targeted to demonstrate the following
outputs:

a) Institutionalized a learning organization mode
by ICAR

b) Enhanced R&D capacity in a market driven and
competitive environment among the project
participants

c) Enhanced capacity created for inter-disciplinary
and inter-institutional work

d) Enhanced knowledge, attitudes and skills
available among professionals in all
constituents of NAIS

Type of Capacity Development Programme:
NAIP designed need based and multi faced capacity
development programme based on duration,
location and type. This includes short and long term;
national and international; technical, scientific,
management, leadership and research policy; open
and research consortia based program; technical
and scientific events like meetings, conferences,
study tours, management and leadership capsules
courses and several other structured and
unstructured learning opportunities to build and use
skills for the immediate purpose of the NAIP and to
the entire NARS subsequently.

The international training was planned to
receive training in specialized research techniques,
to learn how to use new technology, and to be
exposed to norms and practices of international
quality research. It was expected that the participant
would work on collaborative research programs at
the host institute, which would enrich their skills and
knowledge, expand their research network, and
stimulate them to improve their productivity,
creativity and the quality of their research.
Additionally, spill-over benefits from the international
training may materialize as trainees return to their
home institutions and pass-on new skills,
knowledge, and motivation to their colleagues,
peers, supervisors, and or supervisees through
workshops, seminars, or collaborative work.

The national trainings were of short duration
and led by scientists who had attended an
international training program or by external experts
to the ICAR. There was a designated Course
Director and two national resource persons for each
course. Guest lectures from different universities in
India as well as international experts were also
asked to assist with the training. 92 national training
courses were organized each with about 20-25
scientists. Scientists who had attended international
trainings were course directors for 20 of these
courses. An additional 100 international trainees
were resource persons. The main aim of national
trainings were to train more researchers at lower
cost in new skills for enlarging the pool of trained
researchers for doing quality research.

Further, the research studies carried out under
the sub-project were grouped under five categories
according to objectives: (i) Training needs for
supporting organizational change for promoting
innovation through research consortia (ii) Impact
assessment of training programmes, (iii) Promoting
research and innovation in agricultural value chains,
(iv) Promoting sustainable livelihoods security and
(v) ICT and agriculture.

The implementation of the L&CB sub-
component has resulted a number of key initiatives
in training areas as well as in development of
resources and products that can be considered
novel, particularly at the time of the start of the
project in 2007. Individual and institutional capacities
in NARS in areas of several of these initiatives were
limited before the initiation of the project. The project
developed viable models, programme designs,
tools, methods, processes and training resources for
sensitizing and accelerating the building of national
capacities in these areas which are vital for the
sustainable market oriented transformation of Indian
agriculture. The L&CB models adopted included an
online supportive Help Desk and Management
Development Workshops and Training Programmes
focused on: institutional change, research
partnerships, leadership, policy and project
management; institutional, technical and behavioural
skills in identified areas; National and International
Training focused on enhancing knowledge and
skills in frontier sciences and management; and
developing new learning models based on
e-learning, internet resources and other media. The
various initiatives were backed by a collaborative
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research studies to generate high quality learning
resources in relevant areas

The Project Implementation Unit at NAIP played
a significant role both as an overseer and facilitator
of the project design and its activities. In the past
six years, the project has contributed significantly to
the development of a new generation of scientists
and research leaders in the ICAR and NARS in
general, conversant with the processes of market
oriented research and sensitive to the requirements
of ensuring livelihoods of people in disadvantaged
regions. The programmes covered a wide domain:
Leadership development, Developing winning
research proposals; PME, PPP, IT based Decision
support systems (GIS, e-learning, data mining,
multimedia), Intellectual property and technology
management, Agribusiness management, and
supply chain management, Managing quality in
agricultural research, and international training in
frontier sciences and management in reputed
institutions. Nearly 900 Scientists were deputed for
international training in frontier areas of science.
The project directly reached about 3,200 scientists/
faculty/staff of NARS.

4.1.1 Individual and Institutional Training
Needs Assessment: Individual and institutional
capacities of NARS for research in consortia mode
in a market-driven environment, as envisaged
under NAIP, were limited before the initiation of
the project. In view of this, prior to the launch
of NAIP, and with funding support under its
retroactive fund component, NAARM conducted a
quick survey of ICAR institutes, SAUs, NGOs,
and Private R&D agencies to assess the
competency gaps and training needs for piloting the
NARS to NAIS transformation. Such transition
requires developing necessary skill of human
resource involved at various levels of National
Agricultural Research Systems. A study was
conducted to identify skill requirement and
availability at various levels of NARS to enable to
identify skill gaps at various levels so that all such
skill gaps can be filled up by developing effective
training programmes.

During the training need assessment analysis,
different attributes like relevance of training need,
conceptual framework of training need, mapping of
skill requirement at various levels of NARS,
assessing current skill level and identifying skill gaps

in NARS were considered for the study. In this
process, the skill requirement were grouped in
non-hierarchical groups such as in Senior
Agricultural Research Managers, Scientists,
Research Support Staff, Administrative Staff, NGOs /
Voluntary Organisations and Industry / Private
Sector.  List of skill gaps were identified for
each group in a brain storming session and each
skill gap on the basis of its criticality were ranked.
Each group were then presented to cross validate
findings then revised its findings on the basis
of suggestions/comments received in this open
forum. Final output thus received from each group
was then synthesized and shared with all the
participants.

Further, a multi stage process was adopted to
identify various skill gaps through identification of
required competencies at various levels and,
prioritizing these competencies on the basis of their
criticality and classifying and ranking these
competencies on attitude, skill and knowledge
categories. Following skill gaps at various levels
along with their criticality of these skill gaps in NARS
were identified.

Core Competence of Senior Research
Managers/Research Policy Planners: Core
competencies needed at the Senior Research
Managers, Research Policy Planners level were
identified based on the study.

It was found that out of 16 core competencies
identified, 12 were rated as most critical
competencies which are needed at senior research
manager and research policy planners level.
Further, the above competencies were grouped into
attitude, skill and knowledge with degree of their
importance.

Key Competencies Identified at the Level of
Scientists: In ICAR led Agricultural Research
System; young scientists enter the Agricultural
Research Services (ARS) through a national
competitive examination conducted by the
Agricultural Services Recruitment Board.
Mostly these young scientists are fresh Ph.Ds/
Post Graduates without any prior work experience.
For such pool of scientist following core
competencies have been identified and grouped into
attitude, skill and knowledge with degree of their
importance.
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Table 4.2: Attitude, Skill and Knowledge Classification of Core Competencies

S.N. Competency Attitude Skill Knowledge

1.  Visioning High High High

2.  Strategizing Moderate High High

3.  Management of partnerships/social High High Low
networking / linkages

4.  IP Management Moderate Low High

5.  Negotiation and conflict resolution skills Low High Low

6.  Institutional governance High Moderate Moderate

7.  Brand building and management High High Low

8.  Leadership High Medium Low

9.  PME Low Low High

10.  Administration and finance management Medium High High

11.  HRM High High High

12.  Resource mobilization Medium High Medium

13.  Communication and conferencing Skills Low High Low

14.  Brand building and management High High High

15.  Leveraging ICTs for institutional governance High High High

16.  Knowledge on emerging issues Medium Low High

S.N. Competencies Priority level

1. Visioning High

2. Strategizing High

3. Management of partnerships / social networking / linkages Medium

4. Management of intellectual property High

5. Negotiation and conflict resolution skills Medium

6. Institutional governance High

7. Brand building and management High

8. Leadership High

9. PME High

10. Administration and finance management Medium

11. HRM High

12. Resource mobilization High

13. Communication and conferencing skills High

14. Brand building and management High

15. Leveraging ICTs for institutional governance Medium

16. Knowledge on emerging issues High

Table 4.1: Priortization of Core Competency in Training Need Assessment

Table 4.3: Key Competencies Identified at the Entry Level of Scientist

S.N. Competencies Priority level

1. Research Project Formulation and Implementation High

2. Communication and Presentation (Conferencing) Skills High

3. Team work and Interpersonal Skills High

4. IP Management: awareness Low

5. Aligning research with client needs Medium

6. Market analysis and intelligence Low
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Table 4.4: Attitude, Skill and Knowledge Classification of Core Competencies

S.N. Competency Attitude Skill Knowledge

1.  Research project formulation and implementation High High High

2.  Communication and presentation (Conferencing) skills Medium High Medium

3.  Team work and interpersonal skills High High High

4.  IP Management: awareness Low Low High

5.  Aligning research with client needs High High High

6.  Market analysis and intelligence Medium High High

Table 4.5: Key Competency Identified at the Level of Research Support and Administrative Staff

S.N. Competencies Priority level

1.  Labour / Human resource  management High

2.  Material resource management High

3.  Maintenance of records High

4.  Data recording Medium

5.  Site / Estate management Medium

6.  Administrative functions-stores / purchases Medium

7.  Organizational support-seminar, conferences High

Table 4.6: Attitude, Skill and Knowledge Classification of Core Competencies

S.N. Competency Attitude Skill Knowledge

1.  Labour / Human resource management High High High

2.  Material resource management Low Medium High

3.  Maintenance of records Medium Low High

4.  Data recording Low High High

5.  Site / Estate management Medium Medium Medium

6.  Administrative functions-stores / purchases Low Low High

7.  Organizational support-seminar, conferences Medium High High

4.1.2 Training Need Assessment for Consortia
Partners Engaged in NARS: In new collaborative
National Agricultural Research Systems developed
for generating demand driven agricultural
technologies, there were number of stakeholders
other than ICAR institutions such as Private
industries, Peoples Institutions, NGOs etc. Skill gap
was also identified at the level of these important
stakeholders.

Available Skills with NGOs

• Grassroots level rapport

• Grassroots level requirements/ needs

• Dedicated work force for social cause/ team work

• Adaptability to new technologies

• Methodological innovativeness in disseminating
technologies

• Linkages with mainstream Institutions

• Fund raising capabilities

• Policy advocacy

Available Skills with Private Sector

• Market driven research needs

• Market forecasting

• Resources to invest in scaling up

• Market access for products

Skill Gap Areas and Training Needs of NARS

• Management of research projects

• Record keeping and monitoring

• Data analysis using modern tools

• Gender analytical tools for addressing women
equity and empowerment concerns sensitization
towards social issues



54

FINAL REPORT 2006-2014

• Communication and dissemination of
information / technology

• Time management for multi-tasking

• Administrative reforms and system change
(Administration & Finance)

• Publicity

• Orientation in technologies

• PME

• IPR issues related to traditional knowledge
gathering, documentation, validation and storage

• Interventional projects for addressing women
equity concerns

4.1.3 NAIP Helpdesk for Enhancing Capacity
for Multi-Institutional Consortia Research: The
NAIP Helpdesk was established at NAARM in 2005
before the initiation of the NAIP project, with
retroactive funding support from the World Bank.
The purpose of the Helpdesk was to sensitize and
assist prospective partners of the NAIP sub-projects
- public, private or civil society institutions in
understanding the philosophy and requirements of
the NAIP, understand how best to compete for the
sub-projects of the NAIP through developing and
presenting effective concept notes and full project
proposals and, for sometimes after the award of the
projects, in overcoming the teething troubles in
running the consortia. The functions of the NAIP
helpdesk evolved over 4 phases.

Phase-I: Initial stage (2005-2007): Before
launch of NAIP, the Helpdesk, (Fig 4.1) with the
support of a private partner, Sathguru Management
Consultants (SMC) organized a series of
sensitization workshops across the country (with
retroactive fund support from World Bank) to prepare
key stakeholders of  NAIP to participate in the NAIP
calls for proposals. The Helpdesk also devised an
exhaustive set of FAQs, a sample value chain proposal
for grape, and a database of prospective public and
private organizations that can to participate in the
sub-projects.

Phase-II: Proposal development (2007-
2009): This phase coincided with the first three calls
for inviting the research proposals for competitive
funding under Components 2, 3 and 4 of NAIP.
The major activities and outputs were.

1. Designing the Helpdesk portal
(www.naarm.ernet.in/naiphelpdesk.html)

2. Developing and uploading e-learning modules
on writing convincing concept notes and full
research proposals.

3. Database of institutions/organizations,
information and experiences (case studies) of
national and international agricultural and rural
development projects in a consortia mode.

4. Organizing interactions between public and
private sector prospective participants and
handholding and match-making support for
several proposals.

5. Implemented first Online Concept Note
Submission System in ICAR (used in 2nd& 3rd

calls).

6. Liaised with PIU to provide critical reports on
successes, coverage and limitations in the three
calls for proposals, and provided guidance in
improving the effectiveness of the calls.

In all, the helpdesk reached more than
500 partners, from both public and private sectors
and contributed to improvements in proposal
development, partnership mix and final selection of
sub-projects.

Fig 4.1: View of help desk web page

Phase-III: Project implementation (2009-12):
The focus in this phase was on supporting
operational aspects of the sub-projects.
Management and operational issues were identified
based on formal and informal interactions with
various sub-project teams. The helpdesk provided
online support in the form of clarifications and
suggestions on administration and management
aspects of consortia projects. A web based voice
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recording through phone and mobile was
established at NAARM to receive calls round the
clock.

Phase–IV: Assessment of gains and
experiences of NAIP (2012-14): The purpose of
this phase was to get a broad outline of gains and
experiences in Indian NARS resulting from the
operation of NAIP sub-projects in terms of
management practices and processes that were
brought about while implementing various sub-
projects. A nationwide survey was carried out
seeking experiences of stakeholders in 15 sub-
projects located in Tamil Nadu, Kerala, Andhra
Pradesh, West Bengal, Maharashtra, Assam and
Haryana. Some of the factors identified as critical for
successful implementation of the sub-projects under
consortia mode.

4.2  Development of Training Programme

The implementation of the national and
international capacity development programs within
NAIP was overseen by the ICAR by constituting a
Committee under the Chairmanship of Director-
General, ICAR with Deputy Director Generals
(DDGs) and National Director, NAIP as members to
decide the frontier areas for international and
national training (open type). After several rounds
of discussion, 27 frontier areas of agricultural
sciences were identified and the number of trainees
to be sent under each. The total slots decided
to be sent under direct training programme were
490 which was later approved in one go by
Department of Economic Affairs (DEA) of the
Ministry of Finance (MOF). Similarly the numbers of
national trainings were decided. The broad
guidelines including age of trainees, duration of
training, etc. were also decided by the Committee.
Another Committee of ADGs with ND (NAIP) as
Chairman was constituted to decide about
detailed guidelines, criteria for selection, allocation

Table 4.7: Status of Trainings under NAIP

Trainings Trainings No. of
completed participants

International Trainings in 904 904
the Frontier  Areas of
Agricultural Sciences

National Trainings in the 94 1417
Frontier Areas
of Agricultural Sciences

Table 4.8: National Trainings in Frontier Areas
of Agricultural Sciences

S.N. Frontier Areas No. of
Scientists

Trained

1. Allele Mining 60

2. Apomixis 60

3. Bioinformatics 61

4. Biomolecules 48

5. Biosecurity 59

6. Bioremediation 16

7. Carbon trading/Carbon 90
sequestration/ climate change

8. Fermentation technology 31

9. Genome resource conservation 31

10. Geoinformatics 44

11. Image processing technology 16

12. Molecular diagnostics 48

13. Mitigation strategies for methane 24
production from livestock

14. Molecular breeding 83

15. Nanotechnology 47

16. Neutraceuticals 50

17. Non chemical/Non thermal processing 15
and membrane technology

18. Sensor-based applications 47
including bio-indicators

19. Stem cell research 32

20. Smart packaging 16

21. Intellectual Property rights 106

22. Social sciences & policy analysis 71

23. Forecasting modeling in crops 32

24. Nutrient use efficiency 31

25. Water use efficiency 15

26. Microbial molecular taxonomy 15

27. Project formulation, risk assessment, 269
scientific report writing & presentation

Total 1,417

of number of trainees across themes, divisions,
etc. The 27 themes were classified into 6 broad
themes. The total expenditure under the
national and international open trainings was
r 3678.00 lakh (nearly 3% of NAIP total budget out
of which r 3148.00 lakh was for international
training and the rest of r 530.00 lakh was for
national training).
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The trained manpower are being utilized for
managing, conducting and guiding research in these
frontier areas. They are helpful in development of
centres of excellence. Further, these trained
scientists are being utilized for training of NARS
scientists through short term training programmes,
summer and winter school etc. They are also
conducting training for scientists of other countries.
These capacity development programs directly
contributed to the research outputs and indirectly
strengthened future research outputs.

4.2.1 Selection Criteria and Process for
National and International Training: The
Committee of nominated ADGs from different SMDs
developed the guidelines regarding criteria of
selection of scientists and the process of selection
for national and international trainings in the
beginning itself.  Selection of trainees was primarily
based on the following criteria:

• The applicant should be of 45 years or below.

• He should be a scientist or an assistant
professor having at least some experience
directly in the subject area, or in related fields,
as the overarching objective of NAIP is to strike
an interface between skill/expertise across
disciplines.

• Either a scientist/ assistant professor from SAU
who teaches/has taught courses at UG level on
the relevant subject areas.

•  Either a scientist/assistant professor who had
also conducted training programs other than
NAIP on these subject areas or may have
undergone the international training in the
subject area for which later conducted national
training.

Training programmes for report writing and
proposal development were also conducted for
scientists of the NARS. The organization or institute
for imparting/ conducting the training was selected
on the basis of its equipped infrastructural facilities
(laboratories and tools available) for supporting
training in the subject area. The selection of the
subject area for the national training was based on
the following criteria:

a) Relevance of the subject within the current
research paradigm of the ICAR system.

b) Demand arising from within the ICAR scientists
about a particular subject area: Most of the
scientists prior to conducting the national

training had attended various workshops,
training programs within their institute as well as
outside their institute about the necessity of
conducting a training program in the subject
area.

c) In tandem with the objective of market
orientation the need for a subject area may arise
as the area pre-dominates the global level agri-
food research agenda.

Application Procedure and Selection:
Scientists submitted their applications to their
respective directors or head of the organization who
then forwarded the applications to NAIP where these
were evaluated by the Deputy Director General and
the Assistant Director Generals of the concerned
field for suitability. Funding was then provided to the
proposal which had been selected.  Other than
funding, scientists perceived NAIP as a platform for
network needed to strengthening interdisciplinary
capacity. Few scientists who had conducted national
training had undergone international training in the
subject area. Through international training they
were able to develop contacts with the experts in
their subject area.

• Submission of Back Home Reports and their
Assessment: The training reports were sent to
SMD Heads (Deputy Director Generals) as well
as evaluated by experts and wherever some
adverse remarks were expressed, they were
shared with the trainees and got them
addressed. Further, to obtain the feedback,
three brain storming sessions were organized –
i) an interaction meet with the scientists trained
abroad was held during 28-30 November 2011,
to evaluate the impact of international trainings
in the frontier research areas. ii) two other
brain storming sessions were organized by
IFPRI on 12 June  2012 and 21 February 2013
respectively. These sessions involved the
participation of scientists trained under the
programme of NAIP, selected Course Directors
of the national trainings and experts. The
purpose of these sessions was to develop
suitable framework for the impact analysis of
these trainings by eliciting feedback responses
from the trained scientists through a
meticulously designed “Evaluation Performa”.
Extensive discussions were held in these
sessions to finalize the methodology for the
impact assessment exercise.



NAIP COMPONENT – 1

57

4.2.2 Capacity Development for Pluralistic,
Market Oriented Research and Innovation:

• Learning resources were jointly designed,
developed and organized 130 Management
Development Programmes, Training Programmes
and Workshops across the 4 partner
institutions, to reach over 3,000 faculty and
scientists of NARS.

• Expertise gained in capacity building for
research proposal writing was extended to
multi-institutional basic and strategic research
projects under NFBSFARA of ICAR, Agricultural
Universities and the private sector.

4.2.3 Capacity Development for e-Learning:
Research studies and training programmes of the
project led to develop a roadmap and strategy to
institutionalize the practice of e-learning using open
source technologies relevant for NARS. e-Learning
is the current trend in synchronous classroom
education as well as asynchronous distance
education. e-Course modules for the degree level
programmes have been developed in seven
disciplines namely; Agriculture, Fisheries Science,
Dairy Science, Veterinary and Animal Husbandry,
Horticulture, Home Science and Agricultural
Engineering  by subject matter specialists of the
respective disciplines at State Agricultural
Universities and Deemed Universities of ICAR.

Introduction of such innovative initiative for first time
implemented for agricultural education in the
country. The demand of developed modules
significantly rising as evidenced from the analytic of
the portal. A number of sensitization workshops cum
training programmes conducted across the SAUs
and DUs. Offline DVDs have also been distributed to
all SAUs, DUs and other academic Institutions in India
on demand. The following spin off was brought out:

a) Establishment of Linkages: The development
of e-Courses of Dairy Value Chain for Lilongwe
University of Agriculture and Natural Resources
(LUANAR), Lilongwe, Malawi under USDA /
USAID’s Trilateral Partnership project between
TANUVAS – MSU – LUANAR. TANUVAS has
working partnership with Royal Veterinary
College, London for the Online Veterinary
Anatomy Museum (OVAM). TANUVAS would
soon start working with the College of
Veterinary Medicine and Biomedical Sciences,
Colorado State University, for developing
e-Courses for food safety and security.

TANUVAS is associating with Michigan State
University, USA for propagating eLearning and
e-Extension in Horticulture through Indian
Horticultural Alliance (IHDA).

b) Information Exchange: The information
regarding aquaculture, fish catch forecasting,
weather reports, warning signals to fishermen
are being issued through mobile phones.

c) Generation of Lead for Agritech Portal:
e-Learning initiatives of TNAU helped
in developing the largest Agricultural
Knowledge base, i.e. Agritech Portal (http://
agritech.tnau.ac.in) created through funding
from state government. This portal has more
than 4.5 lakh documents as text, image, audio,
and video. The portal received more than
15 lakh unique visitors and getting 5000 unique
visitors every day.

d) Online Examinations: TNAU and its
constituent colleges have introduced online
examinations for undergraduate programmes
from 2008 onwards, as an extension of
e-learning initiatives. Exam Pad Ecosystem
enables universities to conduct internal and
semester-end descriptive examinations,
digitally. This facility was extended to train the
faculty from Assam Agricultural University and
Banaras Hindu University on eLearning content
creation, video lecture capturing under USAID
AIP project.

e) Improvisation Enabled: The Development of
e-courses in the discipline of Agricultural
Engineering was the last sanctioned as the
seventh e-course consortium under NAIP.
The consortium gained from the lessons learnt
and experiences gained from the earlier
versions and introduced a number of
innovations and changes. Some of these
elements are: A template for preparation of the
lessons was developed and provided to all the
content developers. Peer review of the course
contents by experts/subject matter specialists
was initiated simultaneously with the
development. This helped in reducing the time
taken for content development. Periodic review
meetings were also conducted to have mid-
course correction. In some of the courses
animations were developed and videos of
related subjects were either created or obtained
from National and International agencies.
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Converting into MOODLE was also done
simultaneously. This enabled saving
considerable time during the development.
There were difficulties in convincing about 140
individual faculty members for agreeing to work
on a common template. Linkages have been
developed with the faculty members of various
Universities within India (ICAR NAIP, NAARM
Hyderabad, TNAU Coimbatore, PAU Punjab, IIT
Chennai, CSIR, etc.) and abroad (Agriculture
and Bio systems Engineering, North Dakota
State University, Fargo, USA).

In addition to creation of e-learning courses, a
number of capacity building programme were
organized by NAARM, Hyderabad. Several open
source methodologies were identified. Strategies for
capacity building and protocols were developed for
handholding support to institutionalize the practice of
e-learning in NARS. Apart from providing for
capacity building, the research results were also
translated into a live web site for e-learning used for
the educational activities at NAARM. The faculties
from various disciplines of agriculture involved in
education were trained in designing and developing
effective and feasible e-learning methodologies
pertaining to content development and
management. Since the faculty training in different
disciplines occurred in different periods, adoption of
e-courses in the SAUs is also at different stages
across all disciplines.

As a logical sequence to adoption of e-learning
practice, an impact study was also conducted by
considering the  disciplines of home science,
veterinary, fisheries and horticulture science to
evaluate the perception about e-learning by
teachers and students. The study was further
extended to evaluate the status of implementation
of e-learning methodologies and identify the gaps
and learning experiences. The study showed that
the use of e-courses improved the performance of
a student by 20% in the objective assessment and
6 % in descriptive assessment as compared to the
courses offered in traditional mode. With regard
to perception, most of the faculty involved in
e-learning still consider uploading of content
pertaining to learning resources as the major activity
while the most interactive part of e-learning like
quizzes, assignments, discussion fora are yet to be
practiced.

Evaluation of student performance in Midterm
Examination in EL and Non-EL mode clearly showed
a positive effect. A considerable improvement was
seen in performance for second and third quartiles.
There was lesser improvement in first and last
quartiles which represent students who are the least
and highest in academic performance. This may be
due to the fact that students with poor performance
may not have conducive conditions to reap the
benefits of learning in EL mode while the Last
Quartile who represents brighter students
establishes the fact that good students will perform
in either mode. But it is noteworthy that EL has
significantly contributed to better performance of the
average students who are in second and third
quartiles.

4.2.4 Capacity Development for GIS Applications
in Agricultural Research and Management: GIS
user community in agricultural research is relatively
small. The project reached nearly all institutes of
ICAR and many SAUs. Use of open source GIS
software and solutions was introduced. A range of
prototype products for applications and training
including Geospatial library, village knowledge
system, DSS for livelihoods vulnerability
assessments; DSS for experimental farm
management, and DSS for agri-food retail
management.

4.2.5 Capacity Development for ICTs Use by
Rural Women: An integrated ICT model was
developed and implemented by NAARM in
collaboration with two NGOs at four villages, to
demonstrate that ICTs can be gainfully utilized to
enhance livelihoods of rural women if they are
empowered to access useful information and
enabled to carry out e-business. The model employs
participatory processes for knowledge needs
assessment and multi-lingual website development.

4.2.6 Capacity Development in Innovation
Quality Management: The problem of managing
innovation quality in public research institutions was
addressed in four phases:

• Development of conceptual framework that
integrates the traditional concepts of quality
management and innovation management

• Identification of quality and performance
parameters to develop a matrix for innovation
management.
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• Identification of barriers to innovation quality
management and delineating critical success
factors for six sigma application in managing
innovation quality,

• Development of a comprehensive Balanced
Score Card (BSC) framework for linking the
R&D organizations’ vision and strategy to
performance.

Quality Management Framework: Quality
management starts with the “present” and makes
analytical projections towards the “future”, i.e. assess
current status, extrapolate and plan quality towards
the uncertain future. Innovation management, on the
other hand, starts with retropolation, that is,
extrapolate backwards from future visions, changes
and necessities to present, to use to the maximum,
opportunities that are available for continuous
improvement and sustainable growth of the organization
or the system. The resultant amalgamation of these
two concepts is Innovation Quality Management.

Innovation Quality Measurement: Ninety-five
variables were identified from literature for
measuring innovation quality performance. Based
on responses of 613 scientific personnel of ICAR, 39
variables pertaining to 11 dimensions were retained
following factor analysis of the relevance matrix.
The weights of these dimensions in the quality index
were also computed.

Barriers to Innovation: Innovations in R&D
organizations face many problems, barriers and
limitations during the four different stages of the
innovation process, namely: Ideation, Initiation,
Transitional and Commercialization. The data on
importance and relevance of 55 identified variables
for the study was collected from 241 scientists and
34 experts. Twenty one variables with communalities
greater than 0.65 were retained for further analysis
The lack of a systematic organizational process for
innovation seems to be the prime barrier perceived
by all respondents, followed by high cost perception
and lack of failure-analysis culture. External factors
like bureaucracy, legislations and polices were of
relatively low applicability for quality management.

The output performance is dependent on
Governance System, Knowledge Management
System, Strategic Quality Management, Human
Resource Management, Organization Culture, and
Process Management. Social Relevance is predicted
by Organization Infrastructure, Leadership,

Knowledge Management System, Strategic Quality
Management, Human Resource Management,
Innovation Inputs, and Process Management. The
performance index of innovation was computed
considering three elements, i.e. reach, significance
and potency. These two indexes are integrated in a
matrix to describe overall quality / performance
scenario that facilitates development of strategic
planning for improving innovation quality and
innovation sustainable performance. The proposed
model can be used to evaluate the level of
innovation quality in R&D organizations.

Performance Management: Though the Six
Sigma process drives an organization towards
achieving excellence, it is the Balanced Score Card
(BSC) that measures the progress and integrates
the innovation development process objectives to
the organization’s vision and strategy. The BSC
consists of four perspectives namely Customer,
Finance, Internal Process, and Learning and
Growth. The BSC model of public sector R&D
organizations with a mandate to meet the public
obligations has customer perspective at the highest
level followed by finance, process and learning
perspectives. The key performance indicators of
public funded agricultural research organizations for
the four BSC perspectives (Customer, Finance,
Internal Process, and Learning and Growth) were
identified through brainstorming and relevance
analysis of the feedback from NARS scientists. The
weights for these indicators and perspectives were
computed by the Analytical Hierarchy Process
(AHP).

The review of the weights suggests that
customer satisfaction, fiscal discipline, job
satisfaction and interdisciplinary groups measure
determinants of the customer, finance, process and
learning perspectives. With these the strategy of an
organization striving for recognition as centre of
excellence could be summarized as “to work in
interdisciplinary groups, for creating a brand name of
the Academy with increased job satisfaction and
fiscal discipline”.

4.2.7 Capacity Development for Statistical
Computing in NARS: Widespread use of computer
and specialized high end statistical software
enhanced the ability of researchers to analyze and
interpret simple to complex data. The sub-project
entitled Strengthening Statistical Computing for
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NARS with Lead Centre at IASRI, New Delhi.   The
sub-project has significantly contributed towards the
improvement of quality of research in NARS by
creating a statistical computing environment for the
benefit of the scientists by way of providing
advanced, versatile, and innovative and state-of the
art high end statistical packages to enable them to
draw meaningful and valid inferences from their
research.

This consortium was implemented in 3-tier
structure with first tier as lead centre, 8 NARS
organizations as Statistical Computing Hubs at
second tier and 142 other NARS organizations as
nodes at third tier. All NARS organizations are linked
with each other under the consortia. It has provided
the statisticians, an opportunity to interact with each
and every researcher of NARS through training
programmes and e-resources. Statistical Computing
labs have been established at lead Centre and at 8
other Statistical Computing Hubs. General purpose
Statistical Software Package(s) SAS EAS, JMP and
JMP Genomics was procured with 151 licenses (100
Standalone and 50 Intranet Based) + SAS
Enterprise Business Intelligence Server with all
modules of SAS Intranet based for perpetual use
with three years updates and upgrades by 151
different NARS Organizations.

Re-inventing Power of Statistical Computing in

NARS

Modern statistical computing facility developed

by way of providing the high end statistical

computing environment to NARS.

• High end statistical computing package

installed on more than 2750 computers across

151 NARS organizations.

• Establishment of 9 Statistical Computing Labs

• 209 Trainers trained on SAS for comprehensive

overview and SAS Genetics/JMP Genomics

from 85 organizations.

• 2166 Researchers trained on data analysis

using SAS through 104 training programmes

in 15 domain areas

• 21 Sensitization programmes conducted in

various institutes and SAUs

• Google analytics indicates that 33759 pages

of the sub-project site viewed across 472

cities of 79 countries till March, 2014.

For efficient and effective use of Internet
Technologies for delivering lectures to save funds and
resources, several Webinar sessions were organized
in collaboration with Central Research Institute on
Dryland Agriculture, Hyderabad where the licenses
for Webinar sessions have been procured. Webinar
sessions were also organized through the use of
Social Networking Tools (Google Hangouts).

For providing service oriented computing, the
Indian NARS Statistical Computing portal was
developed, available to NARS users through IP
authentication at http://stat.iasri.res.in/sscnarsportal.
It is a paradigm of computing techniques that
operate on software-as-a-service. There is no need
of installation of statistical package at client side.
Twenty-four different modules of analysis of data are
available on this portal. This helped the researchers
in NARS in analyzing their data in an efficient
manner.

Reference manuals have been prepared for the
benefit of the researchers which include live
examples from different areas of agriculture, animal
and fisheries research illustrating the power of
newer statistical computing techniques and are
made available at the website of sub-project
www.iasri.res.in/sscnars. Significant impact of the
interventions made in the sub-project has
accelerated growth of agricultural research in
advanced areas like biotechnology, genetics and
breeding, agricultural field experiments, micro-
arrays, etc.

The capacity building efforts have paved the
way for publishing research papers in the high
impact factor journals. Based on feedback received

Fig 4.2: Hub wise participants in statistical computing
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or indirect. Some may be visible and rest may be not
visible. These benefits may be qualitative and/or
quantitative. By and large, the skills developed
through these activities helped to increase the
productivity of the research investments by the ICAR
and SAUs. These benefits are accrued in the
medium and long run through their contribution to
research outputs initially and technology
commercialization subsequently.

The NAIP’s contribution to capacity
development of the ICAR and SAUs are typical.
Given that trained human capacity could be lost or
decimated due to various reasons, it is important to
monitor and track the benefits of capacity
development activities. As a result of massive
capacity building initiative and lessons learnt during
the implementation of  NAIP, ICAR created a
separate post of Assistant Director General (Human
Resource Management) to monitor and co-ordinate
the benefits of such initiatives. NAIP has
commissioned an impact assessment exercise to
understand the benefits of its capacity development
programs, to the International Food Policy Research
Institute (IFPRI) with following objectives:

• To trace the inputs and investments in capacity
strengthening through NAIP in the form of
various activities;

• To identify and document various outputs in the
form on thematic and research skills developed
through the NAIP capacity building approaches;

• To document the benefits of the capacity
strengthening activities in the form of improved
productivity of the researchers in terms of both
quantity and quality of their outputs;

• To identify and develop specific examples of
cost-benefit analysis  of the capacity created on
technological innovation;

• To document the evidence of development of
collaborative research programs and networks
as a result of the capacity of development
programs; and

• To document conditions of success of CDPs
and the way forward.

In other words, the study was aimed to assess
the impact pathways of the capacity building
component of NAIP. This requires monitoring the
impact pathway through the inputs (cost, labour,
training materials), outputs (trained individuals,
restructured organization), outcomes (new research

Fig 4.3: Capacity development programme of SSC NARS

from  NARS organizations, 173 research reports,
260 research papers have been published/accepted
for publication (in journals like Animal Food Science
and Technology, Field Crops Research, Journal of
Food Engineering, Euphytica, Journal of Applied
Polymer Science, etc.) by analyzing the data using
high end statistical computing facility (out of these
260 research papers, 135 are in Journals with NAAS
rating ³ 6.0); more than 300 students used this in their
dissertations; 1700 students used in their course
work. The number of data sets analyzed were more
than 6000 across NARS. Nodal officer from CMFRI,
Kochi has reported a saving of 20 man months in
compilation of data related to Marine Fish Household
Census 2010 consisting of 10 lakh households with
16 attributes.

Till 31 March 2014 there were 43,239 page
views across 529 cities of 82 countries. Average time
on page is 3.03 minutes. The total hits to the portal
are: 1,97,816 since 01 April  2011, which amounts to
more than 100 hits per day.  Based on the user
logged information, the total number of logged in
users from Indian NARS since March 2012 are
24,926. It has been included in the FOCARS training
programmes conducted by NAARM, Hyderabad and
799 scientists have been sensitized about the
capabilities of the software and data analysis using
SAS. Also 211 scientists were sensitized through
Refresher Courses conducted at NAARM,
Hyderabad about data analysis using SAS.

4.3  Impact Assessment of Training Programmes

The capacity development programmes are
expected to substantially improve the individual as
well as system efficiency. The benefits may be direct
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innovations; improved business regulatory, or policy
environments; or improved quality or relevance of
research) and outcomes (improved livelihoods) of
capacity building activities.

Conceptual Framework: The translation of
improved research outputs into impact depends not
only on the individual capacity of the research
scientists, but also on the organizational and
capacities of the research system, as well as
implementation capacity to communicate and
disseminate new tools, technologies, practices, and
strategies given in box. Effective utilization of
improved individual capacity (a person’s knowledge,
skills, and attitude) depends not only on his/her
capacity to absorb and apply training, but also on the
capacity of the organization of which she/he is a
member. Organizational capacity dictates how
effectively individual capacity is used to undertake

the organization’s regular activities and ultimately
achieve the organization’s goals. Organizational
capacity is comprised of such elements as
leadership, human resources management,
resource allocation, incentives, organizational unity
and commitment to its vision, hierarchal structure,
among others.

The extent to which the organization is able to
contribute to system-wide change (vis-à-vis
improved research outputs) by collaborating and
interacting with other agricultural research
stakeholders depends, in turn, on the capacity of the
system to stimulate and encourage participation,
collaboration, and dissemination between the
research organizations and with farmers and
policymakers. The capacity of the system is also
termed the enabling environment and includes both
formal and informal institutions.

Framework of Impact Assessment

Step 1: Identifying the benefits from training programs
1. Direct benefits – Individuals who participated in these programs are the direct beneficiaries of these

programs
2. Indirect benefits – The organizations from which the individuals came are the indirect beneficiaries

Step 2: Identifying the outputs
1. Capacity built of the individuals through exposure to new methods, technologies etc
2. New levels of goals, motivation and aspirations

Step 3: Identifying the outcomes of the above individual outputs
1. Individual level – improvement in individual productivity, efficiency, income gains etc.
2. Organizational level – improvement in organizational productivity
3. System level – improvement in system productivity

Step 4: Developing the hypothesis and identifying the indicators and data required for the
hypothesis at each level from the above outcomes

1. Individual level
2. Organizational level
3. System level

Step 5: Identifying the tools needs to collect the data
1.  By preparing a survey based on the outcomes

Step 6: Identifying the sample to be surveyed
1. Individual level – Survey the individuals who participated in the training programs (sample size to be

decided)
2. Organizational level – Survey the head of the organizations and also the head of the departments

within the organizations
3. System level – Survey the  director of the ICAR system

Step 7: Identifying the method for evaluating the hypothesis developed through survey results
Applying the statistical techniques and evaluating the results.
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Strong inter-organizational contacts and
networks, for example, through collaborative work
with fellow research scientists, connection with a
mentor, or membership in a professional society may
provide external motivation, pressure, and/or
opportunities to enhance one’s individual capacity.
Social pressure can aid in encouraging a scientist to
improve the quality of his work or pursue learning
opportunities to do so. These interpersonal
connections and networks, external to an
individual’s organization, are also elements of
system capacity. They reflect the importance of
informal institutions (social and cultural norms and
practices) on the utilization and application of an
individual’s or an organization’s technical capacity.

Each dimension of capacity (individual,
organizational, system) is necessary, but not
sufficient on its own for a research system to meet its
users’ needs. A system can only function as well as
its weakest link. Hence a capacity build agenda must
be developed strategically, prioritizing items by the
extent to which it constrains the system.

4.3.1 Analysis of Typology and Profiling: The
analysis of typology and profiling of trainees is very
important for proper utilization of the trained
resource and planning and organization of future
CDPs in terms of who should be sent, where to be
sent, when to be sent during the period, in which
areas to be sent, what should be the duration, how
best to use the trained resource, how to maintain/
sustain / consolidate the gains from the training, etc.

• Between 2008 and 2014 a total of 485 scientists
underwent for international (open) training for
up-grading skills.

• Out of total 485 scientists, 381 (79 %) trainees
belonged to ICAR and the rest from SAUs.

• Out of 65 SAUs, only 32 could participate
whereas out of 99 ICAR institutes, as much as
92 institutions participated in the CDPs.

• IARI alone had sent 24 (5%) scientists followed
by Tamil Nadu Veterinary and Animal Sciences
University, Chennai (15 scientists) and
University of Agricultural Sciences, Raichur
(14 scientists), respectively.

• Out of 27 sub-themes, Marker Assisted Selection
alone accounted for 122 trainees (over 25% of
the total trainees) followed by IPR and
Nutraceauticals accounted for 5% trainees
each.

• About 62% trainees were Senior Scientists (or
Associate Professors at SAUs) followed by 25%
trainees at the Scientists level (or Assistant
Professor at SAUs). Rests of the trainees were
serving at the level of Principal Scientists /
Professor.

• The trainee were sent to 123 institutions/
universities across 24 countries, USA being the
single largest destination having preferred by
about 64% of the trainees followed by the United
Kingdom (8%) and Philippines (IRRI, 7%).

• Michigan State University, USA trained 42
scientists, 9% of the total trained in single
institution. Fifty scientists (over 10%) got trained
across 5 CGIAR intuitions namely IRRI,
Philippines (33); ICARDA, Syria (11); CIMMYT,
Mexico (1); CIP, Peru (2); and IFPRI,
Washington DC, USA (3).

• Majority (90%) of the training programmes were
of 90-95 days while the remaining programmes
were of shorter duration ranging between 2-3
weeks.

• The shorter duration programmes were mainly
the initial ones in the year 2008, covering mainly
the sub-thematic area of Marker Assisted
Selection (MAS) at International Rice Research
Institute (IRRI), Philippines.

• The top five resource persons and facilitators
have been Prof. K. V. Raman at Cornell
University, USA, Prof. James Reecy and Prof.
Rattan Lal at Ohio State University, Prof. Karim
M Maredia at Michigan State University, USA,
Prof. Muraleedharan G Nair at Michigan State
University. They helped capacity creation in
about 20% of the trainees.

Trainees Profile by Designation, Age and
Experience: Senior Scientists (or Associate
Professors) ignation. ho were Scientists or Associate
Professor e BPL.w  MDG at 21.9% formed about 62%
of the total trainees followed by Scientists or Assistant
Professors (25%) by designation. Senior most staffs
(Principal Scientists and Professors) underwent
international training in areas like knowledge
management, policy (IPR) and leadership
development. The age of the scientists ranged
between 28 and 62 years with average age being
41 years. The work experience of the trainees widely
ranged between 2 years to 40 years with an average of
13 years.
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under discussion. The average investment per trainee
was Rs. 7.55 lakh rupees.

• In terms of distribution of spending across years,
it peaked during the year 2010 (28% of the
money spent and 32% of the trainees sent).  This
was followed by 23% spending and 23% trainees
in the year 2011. The expenditure was higher
(26% of the total) however in the year 2013 due
to increased cost of the training programmes.

• The money spent has been the highest for
Horticulture (23% of the total budget). The
corresponding budget under crop-sciences has
been lower due to many shorter duration
(2 weeks) programmes in the year 2008 under
the sub-theme area of Marker Assisted
Selection conducted in IRRI, Philippines.

Trainee Profile by Gender: Figure shows below
are the gender distribution of trainees. The female
research-staff strength in the Indian Agricultural
Research System has been about 20%. The
representation of female staff from SAUs have been
slightly better (22% as compared to 18% of ICAR).

Trainee Profile by Thematic Areas: Crop
Sciences Division represented the maximum
number (26%) of scientists being trained followed by
the Division of Horticulture (22%) and Animal
Sciences (18%).

• There has been good participation from the SAUs
located in Gujarat, Karnataka, Tamil Nadu, Punjab
and Himachal Pradesh. Especially Tamil Nadu
Veterinary and Animal Sciences University,
Chennai and University of Agricultural Sciences,
Raichur took maximum advantage of these training
opportunities by sending 15 and 14 scientists,
respectively (approximately 6% of total trainees).

• Thin participation has been observed from other
states, especially the eastern and north-eastern
regions.

• Basic Science and Processing Technology were
the frontier thematic areas accounting for 68%
trainee participants.

• Carbon Trading, IPR, Neutraceuticals,
Bioinformatics, Allele Mining, Biomolecules,
Fermentation Technology, Genome Resource
Conservation, Nano Technology and Sensor
Based Applications were the other major sub-
thematic areas that each attracted 4-6 % trainee
scientists.

Trainee Profile by Location of Visits: The
result indicated that 80% scientists visited USA,
United Kingdom and Phillipines (IRRI) for the
training events, USA alone being accounting for 64%
of the trainees.

4.3.2 Analysis of Input and Investment: Of the
total Rs. 9133 lakh rupees earmarked for different
Learning and Capacity Building Components of NAIP,
r 3678 lakh (40%) was spent on the open training

• About 60% of the funds were invested on Senior
Scientists followed by scientists (26%) and
Principal Scientists/Research Managers (14%). In
terms of man-days involved, the corresponding
figures are 63%, 25% and 12% respectively.

• 70% investment in terms of man-days as well as
money has been made for scientists who were
trained in USA followed by United Kingdom (~ 7
% of funds and 6% of man-days) and
Netherlands (~ 4% each of man-days and
money). Approximately 4% of the investment
has been made on scientists for training at five
CGIAR institutes.

• Maximum investment was received by
Horticulture (~ 27% of the man-days and ~ 23%
of the funds) followed by Crop Sciences (~ 20%
of the man-days and funds each).

Fig 4.4: Gender distribution of trainees

Fig 4.5: Trainees and investment by SMD
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4.3.3 Outcome Analysis: For estimating the
benefits of the training, indicators such as- increment
in number of publications, technologies developed,
patent and project proposals submitted are used. In
case of journal articles, year wise data was collected
on journal articles accepted for publication. For
technologies developed, patent and project proposals
submitted data on three years prior to training and
post training was collected in the survey.

Gains in terms of Output Index:  The benefits
from the training were measured through an output
index, which was developed based on several
parameters. This index uses weights for specific
outputs. The base index was assumed to be 100.

• Among the thematic areas Basic Sciences
received maximum (51%) funding followed by
Processing Technology (18%) and Biodiversity
Conservation (10%). For every almost every
SMD the largest spending was on Basic
Science, excepting for the SMD of Engineering
and Social Science where Processing
Technology got the maximum attention in terms
of fund allocation. Processing Technology is
also the second most fund-intensive thematic
area under key SMDs.

• Across the 6 core theme areas, investments have
largely benefitted the ICAR scientists ranging
between 71% to 95%. The distribution has been
slightly better for the SAUs under Processing
Technology (29%) followed by Biodiversity
conservation (~ 22%). Climate Change has
received least priority (4% budget) within SAUs
followed by Social Science and Policy.

• Highest increase (62%) in the project proposals
submitted to non-ICAR institutions, journal
articles accepted for publication- by 53%

• Patent submitted by 35%

• Project proposals submitted by 34 %

Technologies developed as a Co-PI-9%,
technologies developed as PI–7% and overall
technologies developed by 7%.

Table 4.9: Post  training incremental gains in output

Outputs Post-training incremental
gains in output (%)

Journal articles accepted for 53
publication

Technologies developed 7

Patent submitted 35

Project proposals submitted 34

Fig 4.6: Investment over year (%)

Fig 4.7: Fund allocation across ICAR institutions and
SAUs by Core Theme Areas (%) Fig 4.8: Output index of capacity development



Highlights from the Trainee Census

• The initial period of the Capacity Development Programme (CDP) involved shorter duration trainings in the

range within 2-weeks. The trainings post 2009 were largely of longer duration averaging 90 days each;

• Senior Scientists/Associate Professors were the major beneficiaries constituting 62% of the trainees followed

by Scientists/Assistant Professors who constituted 25% of the trainees;

• 64% of the trainees got trained at universities / institutions in USA by spending about 70% of the total funds;

• Michigan State University in the USA could alone train 9% of visiting trainees, the largest among 123

universities across 24 nations visited; The other prominent intuitions of training were  IRRI in Philippines,

Cornell University in USA, Ohio university in the USA, University of Sterling and Cambridge University in

the United Kingdom and ICARDA in Syria;

• Overall the female gender formed about 18% of trainees matching with the proportion of female scientists in

ICAR, the percentage has been found better in SAUs (22%);

• The appropriate blend of age and experience of the trainees across core training themes suggest the clear

vision and strategy of the system to maximize benefits and impact from the CDP in the coming year;

• Special emphasis may be given to SAUs and scientists from the eastern and North-eastern part of India.

Special emphasis may be given for gender balancing in training in future.

• During 2008-2014, the spread of training has been uneven, concentrated during 2010, 2011 and 2013. This

indicates more careful planning to avoid unequal spread;

• There are many sub-thematic areas like climate change, social science and policy (IPR) where SAU representation

is scanty. This might be because of lack of communication, infrastructure and other opportunities including

initiative, drive and encouragement. More attention to these is needed in future particularly in case of SAUs.

Similarly thematic areas of social sciences and policy, climate change require special attention;

• In some of the frontier areas such as Processing Technology, have a critical mass of trained people. This

talent pool has to be properly nurtured, supported and used to get other people, nationally and

internationally trained.

❏❏❏❏❏
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Agriculture plays an important role in a country’s
economic development. Rapid growth of agriculture
is essential not only to achieve self-reliance at
national level but also for household food security
and to bring about equity in distribution of income and
wealth resulting in rapid reduction in poverty levels.
Despite having achieved national food security the
well being of the farming community continues to be a
matter of concern for planners and policy makers.
Therefore, sustainable food security and agricultural
income enhancement is critically dependent on an
appropriate long term policy framework. Attempts
have been made to bring several agricultural
innovations under NAIP, which attracts the policy
makers to realise the vast untapped growth potential
of Indian agriculture, promote value addition,
accelerate the growth of agri-business, and create
employment in rural areas.

The activities that were carried under this sub-
component looked at the bigger picture of visioning,
impact assessment, technology forecasting, gender
issues in agriculture and decentralization of agricultural
research. Apart from policies and investment levels,
institutional mechanisms, responsible for services
delivery to farmers, play a far greater role in promoting
inclusiveness in agriculture. The sub-component
strived to carry about some of the findings in the thrust
areas of Visioning, Technology Forecasting and
Impact Assessment.

5.1 Institutional Options for Inclusive Agricultural
Growth

Economic reforms initiated in India during the
1990 have put the Indian economy on a path of
dynamic growth and structural transformation.
However, growth of the agricultural sector, especially
during recent times, has been substantially lower
than the growth of non-agricultural sector and in fact,
the gap between the two has widened. More
worryingly, growth has failed to pick up in the least-
developed states of the country, with the result that
gap in performance between the rich and poor states
widened dramatically during the previous decade.
Sub-project Policy and Institutional Options for
Inclusive Agricultural Growth with Lead Centre at
IARI, New Delhi examined these concerns to provide

policy and institutional options for inclusive
agricultural growth. The study has specifically
examined the pattern of agricultural growth in India,
with focus on disadvantaged areas and small
farmers’ access to technology and markets for their
inclusiveness. The study has also identified the key
areas for interventions for increasing access of small
farmers to technology and markets. Specific
research areas under this study are (a) growth and
investment in agriculture, (b) agrarian change and
small farmers, (c) markets for high-value
commodities, (d) equity issues in water use and
technology, and (e) rainfed agriculture.

5.1.1 Agricultural Growth: The current agricultural
growth rate of more than 3% is not disappointing but
this should be seen in terms of economic viability of
small farmers and incidence of high rural poverty in
some parts of the country. Small farmers occupy
60-80 per cent of the land in the eastern region and
the incidence of poverty ranges from 28 to 46 per
cent in this region. The experience of East Asian
countries shows that a higher growth can be realized
in small holder agriculture if there could be rapid
transfer of people from agriculture to industrial or
rural non-farm sector.

Crop Sector: There are three major growth
trends in Indian agriculture. The first trend relates to
higher growth rates of coarse cereals, particularly
maize, oilseeds and cotton primarily technology-
driven. Followed by, area expansion, price incentive
and better seed varieties. Institutional reforms to
expand irrigation and transfer of technology are the
major contributing factors in Gujarat. The third major
trend is the rapid growth in high-value commodities
like fruits, vegetables, livestock and fisheries. Price
incentives mainly because of rising demand and
strong market linkages have prompted farmers to
diversify towards these commodities. Thus, there is
a need of raising productivity of food grains so as to
release area for high-value commodities, and this
will require better technologies and input delivery
systems in disadvantaged regions like eastern India.

Regional / District Level: The district-level
analysis has shown that there are a large number of
districts with limited irrigation where agricultural
growth is rather slow. The slow-growth districts have

Policy Gender Analysis and Visioning5
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huge untapped potential and they could be the
source of future output growth in agriculture.

Farm Size and Social Dimension: The data
from the Agricultural Census indicates that the
number of marginal holdings accounted for about
two-thirds of the total operational holdings in 2005-
06. The proportion of marginal and small (1-<2 ha)
holdings taken together has increased considerably
from 69.9 percent in 1970-71 to 83.3 percent in
2005-06 with addition of 13.4 percent between these
periods. Among the social groups, the number of
holdings possessed by the scheduled caste (SC) and
scheduled tribe (ST) farmers had marginally declined
between 1995-96 and 2005-06. The loss of operated
area was higher (-3.4%) for ST than SC (-0.8%)
category. Dispossession of agricultural land by SC
and ST categories is a matter of serious concern.

In terms of area allocation, the marginal and
small farmers allocated a higher proportion of land to
foodgrain. While the marginal farmers have
increased area under food grains substantially
between 1990-91 and 2005-06, the medium- and
large-farm size groups have diversified their
cropping pattern to cash crops. This implies that food
security concerns dominate in the decisions of these
farmer groups due to operations of imperfect food
market and uncertain price situations prevailing.

Across farm-size groups, the marginal farmers
had the highest net irrigated area (57.5%), followed
by small farmers (46.9%) in 2005-06. However,
across social groups the percent net irrigated area to
net sown area presents a different picture. The
extent of irrigation was high under ‘others’ category
(50.7%) when compared to SC farmers’ category
(45.2%) and ST farmers’ category (20.2%). For ST
farmers the incremental net irrigated area was low
between 1995-96 and 2005-06.

5.1.2 Investment in Agriculture: Decadal trends
in real gross capital formation in agriculture in the
1980s showed a marginal decline mainly because of
the negative growth in public investment. This
decline was arrested through impressive growth in
private investment (4.11% per annum) during the
1990s. In the previous decade, the public investment
rose sharply (15.80%), and private investment grew
at 4.8 percent, thereby registering an impressive
growth of 7.1 percent in the total investment. Despite
this robust growth in recent years, the share of
agriculture has remained around 7 percent in the
total investment.

The changing sectoral shares within agricultural
investments still show prominence of crops and
livestock sectors, with a rising share of fisheries
sector (13%), indicating the diversification of
agricultural investment portfolio in recent years.
Investments in the fisheries sector are predominantly
from the private sector. In contrast, investments in the
forestry sector continue to remain meager and
stagnant (2%), and are mostly propped up by the
public sector owing to its owner ship pattern. A cross
regions, southern and western states have accounted
for two-thirds of the total state investment, while hilly
and north-eastern regions could get less than 10
percent of the state investments.

The private sector investment in agriculture has
been from the corporate bodies and farm
households. Investment in farm machinery,
transport, equipment and minor irrigation constituted
70 percent of the total farm business investment by
rural households in 2002-03. Investment in land
improvement, which was significant during the
1980s and 1990s (15%), declined to 6 percent in
2002-03. The other capital expenditure, which
largely includes livestock, has also been gaining
importance with time. These changing priorities of
rural households seem to be compatible with the
need for more intensive use of land resources and
commercialized agriculture. But this encouraging
trend in the private investment has been
accompanied by a progressive fall in the proportion
of farm business investment in the total household
investment to 22%in 2002-03 from 35 percent in
1981-82. The private investment in agriculture is
considered to be largely dependent on several
enabling factors such as public sector investments,
especially in infrastructure, terms of trade and
availability of investible funds with farmers.

Based on the study, following policy
recommendations have been made:

• Considering higher nutritional value and less
resource-use, there is a need to enhance the
output [of coarse cereals, pulses and small
millets] by developing appropriate yield-
augmenting technologies along with
procurement and pricing strategies.

• Priorities should be accorded to promotion of
adequate investment in infrastructure, markets,
agro-processing and scientific knowledge
dissemination in the slow growth districts.

• The practice of collectivization of operational
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holdings which holds promise to adopting
modern technologies and realize better income
for farmers, should be strengthened and
disseminated.

• The government should effectively levy and
collect the user fee from the farmers to restore
the financial health of service providing
organisations. Attempts should also be made to
streamline the direct subsidy distribution
system to avoid losses and leakages of inputs.

5.1.3 Agriculture and Small Farmers’ Livelihood:
The contribution of agriculture to household income
is found to be 50-70 percent, it is even less in the
case of marginal and small farmers and just
adequate to sustain above the poverty line in their
rigated regions. The majority of small farmers will
have to live below the poverty line if they continue to
depend only on agriculture as their source of
livelihood. But, a number off actors refrain the farmers
from starting non-agricultural enterprises.

Further, institutional credit is not reaching the
marginal and small farmers to the required extent.
Access to credit by commercial banks remains
limited and suffers from a number of problems like
procedural hassles and delays. In short, the study
shows that the marginal and small holdings are
economically non-viable to provide sustenance to a
farm family. This raises issues for long-term
sustainability of small-scale farming. In the long-run,
the solution to the problem of small scale farmers
lies in shifting of agricultural workers to non-
agricultural sector. Evolution of short- and medium-
term measures is required to increase agricultural
productivity and generate non-agricultural sources of
employment in the rural areas. It will require launching
of major programmes for skill development,
institutional credit and technological support to the
rural youth in starting non-agricultural enterprises.

The study has highlighted the problems faced
by the farmers, particularly by the marginal and small
farmers, in three different agro-climatic scenarios,
namely, irrigated plains, drought-prone area and
flood-prone areas. The major findings of the study
have been summarized below:

At the present level of productivity, agriculture
generates an income of r 36.61 per capita per day in
an agriculturally-developed district (Ghaziabad) and
r 20.15 per capita per day in an agriculturally-
backward district (Sultanpur) in the irrigated plains of
UP. The situation is even worse in the drought-prone

and flood-prone districts where income levels are
still lower. Thus, avast majority of farmers would be
living below the poverty line if they depend only on
agriculture as their source of livelihood.

The main livelihood strategy followed by the
farmers is to work as agricultural or non-agricultural
labour in or outside the village. Services delivery has
emerged as an important source of income in the
study area. Migration is another important livelihood
option being adopted by farmers. A number off actors
restrain the farmers from starting non-agricultural
enterprises. The most important constraint is lack of
technical knowledge, followed by lack of capital, lack
of local demand and social and cultural inhibitions.
The study has revealed that institutional credit does
not reach the marginal and small farmers to the
required extent. The access to credit from commercial
banks remains limited and suffers from a number of
problems like procedural hassles and delays.
Cooperative credit structure has been found weak in
all the districts, except Ghaziabad district. It is also
dominated by large farmers. The study on marketing
pattern of farm-produce has shown that the role of
government agencies in food procurement is limited
and mainly the large farmers get the benefit of public
procurement system.

The following recommendations emerged out of
the study:
• A major thrust on promotion of agricultural

productivity and income through government
support programmes including development of
rural infrastructure, marketing network, access
to credit, strategic research and extension
services, etc. with a focus on the small and
marginal farmers is required.

• There is need to promote farmer-market
linkages by liberalising land market, promoting
contract farming and organised retailing in
agricultural products.

• Generation of wage and non-wage employment
opportunities in the rural areas is need of hour.
Launching of programmes for skill development,
credit and technology dissemination in rural
acreas, particularly for the youth to start non-
agricultural enterprises and business are needed.

5.1.4 Innovation System and Impacts: It is
imperative to strengthen the innovation system,
since much of the hope for increase in agricultural
productivity is pinned on technological innovations.
The first and foremost requirement for this is
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enhancement of public investment for agricultural
R&D. The annual growth in the public investment
has slowed down from close to six percent in 1990s
to three percent in the previous decade. The
investment intensity, i.e. public investment as a
percentage of agricultural gross domestic products
(AGDP), is nearly 0.6 percent for research and
nearly 0.2 percent for extension. This is far
considering the increase in capital-intensity of R&D.
The private investment though growing still remains
at the periphery in terms of its overall share (15%) in
the total R&D investment.

has increased by four-times and the total cost of
cultivation has increased by 50%. In tissue cultured
banana Yield has also increased by nearly 50% over
that obtained by the sucker users. In addition,
farmers got price premium also because of
uniformity in fruit size and other quality traits. Thus,
tissue culture technology has provided significant
economic benefits to the banana growers. The only
constraint is its high cost of adoption, which has
limited it to medium and large farmers.

There is a need to attract more private
investment in this sector and foster partnerships with
the public sector, for which an institutional mechanism
for cost and benefit sharing in the domain of
intellectual property rights is evolving. The bottom line
is determined by the cost-effectiveness and the
credibility of IPR mechanisms and capacity of the
participating institutions.

Irrigation Water: The gap between irrigation
potential created and utilized continues to remain
wide. Overall, the availability of water and area
irrigated by surface water has shown a declining
trend. Groundwater availability is declining and
many parts of the north-western region have already
been designated as over-exploited and some other
parts of the country have come under critical zone. It
is high time to promote conjunctive use of water and
give far more attention to better management of
canals and rehabilitation of tanks so as to enhance
the irrigation potential. Water institutions like water
users associations and groundwater market have
although shown mixed responses, these have more
often produced desired results and helped in
efficient water governance and equitable supply of
water. Marginal and resource-poor farmers, who are
unable to make investments in tubewell technology,
are benefited from these institutions. While aiming
for inclusive growth, it is important to focus on
building water institutions for better water-use
efficiency, and more equitable distribution of water.
Policies on water pricing and energy need a revisit
and also new water institutions need exploration for
improving the access of marginal and small farmers.

Dryland Agriculture: The aggregate analysis
of the dryland districts (with less than 30% irrigated
area) has revealed that trends in the yield of bajra,
maize and sorghum are similar to those in more
irrigated districts, but the annual rate of increase is
significantly lower in the dryland districts. The crop
yields are sensitive to rainfall and number of wetSources: Compiled from IGMORIS database www.igmoris.nic.in

Biotechnology: In innovation systems,
agricultural biotechnology has emerged as a
promising sector. Within agriculture, tissue culture
industry for multiplication of planting material is
expanding rapidly and forms 28% of the total firms in
agriculture, as against 19% of seed companies and
13% of those dealing with transgenics. The analysis
of firm-level data further reveals that private
companies invest 12-16% of their turnover on R&D.
The tissue culture sector firms have linkages with
public and private R&D organizations for planting
material, manpower training, hardening of plantlets,
distribution, etc. This technology is being applied
more for flowers, potato, and banana crops. The
analysis has shown that the cost of planting material
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days. The sensitivity is, however, less for maize. The
analysis of yield gap has shown that yields of pulses
can be increased by 0.7 tonne/ha, whereas cereal
yields can be raised by 0.5-2 tonnes/ha. The
technological intervention can have a substantial
impact on crop yields and farm income. For
example, the use of farm pond to provide irrigation
and recharge wells, can double the yields of
chickpea and cotton. Contrary to general
observation of financial exclusion of farmers in the
country, nearly half of the farmers in the sample
districts are having access to institutional credit,
besides getting credit from informal sources. The
results thus show that dissemination of resource-
oriented technology, access to credit and risk
management will be crucial in promoting
development of dryland agriculture.

Promotion of Agricultural Value Chains: The
conditions for participation of small farmers in high-
value markets were examined in two case studies.
First was on baby corn in Haryana and the second
was on grapes in Maharashtra. Both the case
studies have shown that small farmers can
participate in high-value markets. In case of the baby
corn village, small farmers plant 70-80 percent of
their area with baby corn which is a niche product
and labour-intensive in nature. The aggregation is
done at the village level. Its shelf-value can be
increased through light packaging and it does not
need much investment. In the case of grapes, more
than half of the area is occupied by small farmers. It
is a knowledge-intensive crop and farmers are in
touch with R&D agencies. The aggregation is done
at three levels. First, informal farmers groups collect
produce and supply to Mahagrapes—an
organization at state-level to promote the crop.
Mahagrapes in turn collects from these groups and
export most of its products. The third type of
aggregation is done by large private operators who
directly procure from the farmers. There are
examples of open market transactions in the
wholesale markets. The present composition of
transaction is 38 percent by private operators, 19
percent by Mahagrapes and 42 percent in domestic
wholesale markets. All these arrangements achieve
desirable level of aggregation and ensure quality of
the products even for exports.

5.2 Visioning of Agriculture

Visioning of agriculture is a policy option for
envisioning agriculture for the future. Rapid

developments in other frontier fields of science have a
significant impact on agricultural R&D. It is imperative
to articulate technological needs of segments of
agriculture, and contemplate how developments in
science can help address these needs. It is important
to align policies and changing market opportunities
with growth for a sustainable development which
require capacity for policy analysis and assessing
implications of market trends

5.2.1 Decision Support System for Commodity
Market Outlook: Through sub-project entitled
Developing a Decision Support System for
Commodity Market Outlook with Lead Centre at
NCAP, New Delhi, the research team has attempted
to develop suitable crop-specific models that can
generate medium-and long-term outlooks. These
efforts have culminated in the development of
outlook models for major grains (rice, wheat and
maize) and oilseeds (groundnut, soybean and
rapeseed & mustard) and these can be relied upon
for drawing future scenarios on the agri-commodities
under alternative policy settings. India specific
commodity market outlook models for important
agricultural commodities were developed. One was
Grains Outlook Model and the other was Oilseeds
Outlook Model. These models generate outlooks
based on four key components of the food balance
sheet, viz. demand, supply, trade and prices.
Besides, outlooks, the models have also been
designed for undertaking simulation analysis under
alternative policy scenarios.

An online database repository, Commodity
Market Outlook Statistics (CMOS), which provides
time-series and cross commodity data under a
password-protected system, has also been
developed as a part of the project. The models have
been applied for making projections for three major
food grains, viz. wheat, rice and maize and three
oilseeds, viz. groundnut, soybean and rapeseed and
mustard. The projections have been made to the
year 2025-26, based on the year 2009-10. The
results for wheat indicated that area under wheat at
the national level would increase only marginally
from 29.04 m ha in 2010-11 (base-year) to 30.18 m
ha by the year 2025-26.Yield of wheat has been
projected to increase from 2.99 tonnes/ha in 2010-11
to 3.40 tonnes/ha by 2025-26. The national
production of wheat will thus increase by around 16
m t in a span of coming 15 years and will be about
102.58 m t in 2025-26. The demand for wheat is
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projected to increase due to increase in population
and changes in dietary pattern from 81.6 m t in the
base-year to 102.5 m t by the year 2025-26.

Visioning of Dairy Sector: The future
scenarios, strategies and actions for dairy sector
were visualized for 2021 and 2035 under the sub-
project Visioning, Policy Analysis and Gender at
NCAP, New Delhi. The base of dairy production is
changing with respect to purpose, size, and
composition. The dual status of dairy farms to
provide milk and draft power is decreasing day by
day. There is a change in the breed and species
composition of dairy herd. The share of indigenous
cattle in-milk has continuously decreased while that
of crossbred in-milk cattle grew at the rate of more
than 7% per annum and the wet-dry ratio is
continuously improving.  Calving rate has improved
from 42.14% in 1966 to 62% in 2005-06. The male
stock, used for draft and breeding purposes, is
decreasing day by day (-0.26% per annum in last 47
years), with the mechanization of agriculture and
Artificial Insemination (AI), leading to erosion of
genetic base. The sector is likely to confront two key
uncertainties regarding the scale of production and
dairy support system in international market and
government interventions. It is assumed that in
future the dairy will shift from the present small scale
to commercial production.

Five milk production systems were identified
and classified as intensive and extensive production
systems.  Estimation of nutritional and economic
demand was computed under three situations
namely normal, high and low growth.  The economic
demand in 2021 was estimated to be 131.71, 140.32
and 123.49 million tonnes under normal, high and
low growth situations, respectively while in 2035, it
will rise to 219.34, 249.28 and 192.72 million tonnes.
In 2035, consumption of liquid milk would be more
than the nutritional requirement except in north-
eastern states and parts of West Bengal and Orissa.

The change in the factors significantly affecting
milk yield was projected under three different
situations for the year 2021 and 2035, viz. Business
as usual (BAUS), Highly Optimistic (HOS) and
Moderately Optimistic (MOS).  Under HOS, the milk
production will increase to 172.21 million tonnes in
2021 and to 268.47 million tonnes in 2035. These
surpluses if not channelized properly and efficiently
could generate problem of lower income to the
producers leading to decrease in production. The
strategies have been separately delineated for
Intensive and Extensive milk production systems
under highly optimistic situation (HOS).

Visioning of Hill agriculture showed that there is
a strong likelihood that farming scenarios in the hills

Table 5.1: Projected Milk Production across Systems (Million Tones)

Year Scenario          Intensive Production                         Extensive Production Overall
System                           System

Buffalo Buffalo- Crossbred Indigenous Mixed
Crossbred

Existing 29.36 11.58 10.71 20.06 22.15 93.85

2021 BAUS 46.20 20.01 17.53 24.34 33.97 142.04

HOS 57.06 26.00 21.20 30.27 37.67 172.21

MOS 50.15 21.90 18.87 27.25 36.43 154.60

2035 BAUS 64.94 31.56 27.59 33.03 46.08 203.20

HOS 87.14 47.48 37.59 43.99 52.27 268.47

MOS 73.17 36.35 31.97 37.87 50.78 230.13

Implicit growth rates (%)

2021 BAUS 2.87 3.48 3.13 1.22 2.71 2.62

HOS 4.24 5.19 4.36 2.61 3.38 3.87

MOS 3.40 4.06 3.60 1.93 3.16 3.17

2035 BAUS 2.68 3.40 3.21 1.68 2.47 2.61

HOS 3.69 4.82 4.28 2.65 2.90 3.57

MOS 3.09 3.89 3.71 2.14 2.80 3.03

BAUS Business as usual situation; HOS, Highly Optimistic Situation and MOS,
Moderately Optimistic Situation
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would continue to shift towards fruits, vegetables
and other non-food commercial crops. The effects of
adversely changing climate are visible in many hill
regions. One clear indication is that of shifting
borders of apple cultivation to higher altitudes in
Himachal Pradesh. Major apple producing belts are
showing signs of declining production on account of
rise in temperature and consequently the non-
fulfilment of chilling requirement of the plants during
their dormancy period.  One of the coping strategies
would be an emphasis on protected cultivation (of
commercial vegetables, flowers and medicinal and
aromatic crops) in future.

Visioning of Rainfed Agriculture: In rainfed
agriculture visioning, twenty three drivers of change
were identified, classified into bio-physical, socio-
economic, and government policies and ranked.
A majority of the respondents felt that the rainfall
distribution followed by ground water status as the
major bio-physical parameters influencing land-use
in rainfed areas. Minimum support price, size of
holding and access to market are major drivers
of crop diversification. The likely scenarios include:
(i) business as usual (current scenario), (ii) climate
change, (iii) developmental, and (iv)
commercialization (globalization). The respondents
did not subscribe that BAU will continue considering
the sweeping changes witnessed in the agrarian
sector. Climate change scenario may witness
decrease in area under rainfed rice and increase of
area under coarse cereals, mainly maize, since,
coarse cereals respond positively to change in
climate particularly elevated temperature compared
to fine cereals viz. rice and wheat.  Further, any
impending climate change may accentuate changes
in cropping pattern and migration, human and
livestock. Developmental scenario characterized by
institutional intervention like watershed development
and other resource conserving or augmenting
mechanisms is likely to push for a shift towards
diversification in favour of high value crops like fruits
and vegetables followed by oilseeds, pulses and
cotton at the cost of coarse cereals. The
globalization scenario will boost the commercial
agriculture and the likely positive impact will be more
on cotton, fruits and vegetables at the cost of cereals
in general and coarse cereals in particular.

5.2.2 Horizontal and Vertical Diversification of
India’s Rural Economy - Potential and
Constraints: Within the agricultural sector, the

shares of horticulture, livestock and fisheries in the
total value of output increased quite significantly.
Within the crop, the contribution of foodgrains to
area as well as value of output declined from 73.5
percent in 1950-53 to 64.1 percent in 2005-08 and
from 62.5 percent in 1962-65 to 48.2 percent in
2003-06 respectively.  However, the share of pulses
and oilseeds in total area increased from 7.7 per
cent in 1962-65 to 12.0 percent in 2003-06 and from
10 percent in 1962-65 to 13.8 per cent in 2003-06,
respectively.  In terms of value of output, their share
increased from 5.4 percent in 1962-65 to 6.1 percent
in 2003-05 and from 8.8 percent to 11.4 percent,
respectively. The area under coarse cereals
declined from 26.2 per cent in 1962-65 to 15.5 per
cent in 2003-06.  The share of fruits and vegetables
in the total value of crop output increased from 11.3
percent in 1960-63 to 23.6 percent in 2003-06.
Livestock share in total value of output increased
from 16.7 per cent in 1950s to 25.2 percent during
2003-04 to 2005-06. The contribution of fisheries to
total GDP of agriculture and allied sector marginally
improved from 2.8 percent in 1980-83 to 4.58
percent in 2006-09.

As regard to non-farm employment, the
percentage of rural persons employed in agriculture
declined from 86.5% in 1972-73 to 74.9% in 2004-05.
About 39 per cent of the rural persons were engaged
as self-employed in agriculture and 15.2 per cent
were in non-agriculture, while 25.1% were agricultural
labour and 11.3 percent other labour. At the all India
level, only about 11.2 per cent of rural household
income originated from non-farm business.

Small size of farm has played a positive and
significant role in horticultural diversification.
Diversification in favour of livestock depends largely
on the availability of fodder and grazing land, dairy
co-operatives, and veterinary care and to some
extent road connectivity. As regards non-farm
diversification, rural literacy, land productivity, road
connectivity and percentage of marginal farms are the
major determinants. Besides, co-operatives, contract
farming, retail chains, e-choupal, etc and appropriate
policies facilitate non-farm diversification.

There is a structural shift in consumption pattern
across states and income classes away from cereals
to high-value agricultural commodities, both in rural
and urban areas, in the last two decades between
1987-88 and 2007-08. There is a relatively strong
and growing demand for livestock products and fruits
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and vegetables in both the rural and urban areas.
The expenditure on livestock products exceeded
that of cereals in 2007-08 in the urban areas. Milk
and milk products’ consumption were much higher
than eggs, fish and meat. Due to shift in demand
pattern towards high value crops, the farmers have
also responded to market signals and gradually
shifting production-mix reflecting in the share of high
value crops (fruits and vegetables, livestock
products and fisheries) in total value of output from
agriculture.

management at district level is crucial and equally
important is monitoring and assessing the changes
in ground water, soil-moisture, cropping pattern,
vegetative cover, and conditions of physical
structures by selecting a larger area of a watershed
or a stream to gauge the impact in an upstream-
downstream context which help resource
conservation, allocation, and management.

Study was also conducted to examine the farm
sector distress to critically analyse the causes and
dimensions of agrarian distress, implications of
rising input costs for farm profitability and welfare of
farmers and to undertake case study of variations in
agrarian distress in selected districts. Crop loss,
bore well failure and price crash become stressors
when two or more events like land dispute, sickness
of family members, combine together to trigger
suicides. The money lenders, relatives and spouse
posing insecurity or insult to the individual act
as catalysts. Lack of technological breakthrough
in crop yield, and rise in input costs has affected
the profitability of crop cultivation. Four National
Trainings (Impact Assessment, Quantitative
Techniques, and Climate Change etc.) have been
completed to develop capacity for policy research
and impact assessment for scientists from ICAR and
SAUs. More than 150 scientists benefitted.

5.2.3 Visioning of Human Capital Requirement:
The assessment of existing manpower, the sectoral
growth, capacity utilisation of qualified graduates for
the future agricultural education needs has been
visualized under sub-project Assessment of Future
Human Capital Requirements in Agriculture and
Allied Sectors at lead centre at NAARM, Hyderabad.
The survey responses were received from all
agricultural universities, 4,880 employees with
degree in agricultural sciences, 2,100 alumni, 3,500
industrial organizations employing agricultural
graduates. About fifty Focus Group Discussions have
been organized with various stakeholders.

The broad results point to a shift in demand for
agricultural human resources from public to private
sector. In 2010, the shares of various segments by
employment are: 33 per cent in government, 44 per
cent in private, 10 per cent in financial, 4 per cent in
research and academic and 9 per cent in others.
There were substantial gaps between demand and
supply of manpower in agricultural and allied
sciences to the tune of 50 per cent. The shortfall is
high in the case of rapidly growing sectors such as

The study suggested that a future road map for
high-value agriculture development should focus on
investment in technology development and
dissemination, basic infrastructure, improve the
technical capacity of producers and other players in
the value chain, institutional support in core
functions of production, logistics and marketing
through concerted public sector support and active
public-private partnerships, and provision of inputs,
in particular planting materials for fruits and seeds
for vegetables.

An attempt was made to piece together various
evidences to create a larger picture of the scale,
spatial converge, major impacts and enduring
concerns in watershed development in the country.
The evidence suggests that whereas WDPs
(watershed development projects) have attained
partly the immediate goals of rain water harvesting
and increasing crop productivity, the larger goals are
yet to be addressed. The approach should not be
merely to find alternative mechanisms for increasing
access to irrigation (mainly by reducing the run-off),
and enhance crop productivity (often by using more
of ground water), rather it should focus on identifying
alternative institutional mechanisms to address the
larger issues of equity, sustainability and post-
project management. Creation of data base and



NAIP COMPONENT – 1

75

horticulture, dairy, veterinary and substantial trained
manpower to achieve targeted growth.

The projections indicate that by 2020 the
annual outturn required would have to be about
54,000, i.e., the demand supply gap would be
30,000. Discipline wise, the additional annual
requirements of outturns are expected to be:
Agriculture-9335; Horticulture 7153; Forestry 1116;
Dairy 3005; Veterinary & Animal Husbandry 4989;
Fishery 2181; Agricultural Engineering 1749; and
Agricultural Biotechnology 305. Results indicate the
need for skill up-gradation in the light of technological
innovations as well as skill development in the
emerging areas in the sector.

5.3 Impact Assessment of Public Agricultural
Research

Impact assessment is a critical component of
agricultural research in that it helps to define
priorities of research and facilitate resource
allocation among programs, guide researchers and
those involved in technology transfer to have a better
understanding of the way new technologies are
assimilated and diffused into farming communities,
and show evidence that clients benefit from the
research products.

In view of declining funds for agricultural
research and the need for stronger accountability in
recent years, there is now a much greater demand not
only for demonstrating the actual impacts of research
but also for maximizing impacts through targeting
research benefits to poor people. Emphasis has more
recently been given to sharpening the focus of
international agricultural research based on its
poverty alleviation impacts. More important in this
regard has been the need to assess the potential
impacts of agricultural research on poverty alleviation
with a view to setting priorities of research.

5.3.1 Priority Setting, Monitoring and Evaluation
(PME) Cell: The need for PME activities was felt
during NATP (1999-2005) as it helps in prioritization
under limited resources, proper utilization of project
funds, fast tracking of the progress of the project and
using new tools for project identification and
finalization. Under NAIP, further an attempt was
made to institutionalize the Priority Setting,
Monitoring and Evaluation (PME) concept in ICAR.

For participating in the policy arena,
strengthening of PME Cells in SAUs and ICAR
Institutions (PME) was done through establishment of

fourteen PME Cells under NAIP, five in ICAR
institutions and nine SAUs. These PME Cells
received funds and training for conducting research
prioritization, monitoring and evaluation activities of
their centre. PME Cells under the project have
completed assessment of 40 proven technologies for
impact in terms of increase in regional production,
income, employment, savings in cost and inputs,
sustainability and risk, and research prioritization in
three universities.

NDRI study on regional investment priorities for
dairy development in Karnataka across 27 districts
involving three extensity parameters suggests that
40.2 per cent resources should be allocated to
rainfed zone (ASR), 44.8 percent to irrigated (ASI)
zone and 15 percent to humid and coastal (HC)
zone, for balancing the efficiency, equity and
sustainability criterion. Gulbarga should receive
highest priority to make dairy an instrument of
economic upliftment. Based exclusively on the
efficiency parameter (value of milk output) the
allocation for the district would have been only
4.64%, implying that neglect of equity and
sustainability considerations can lead to sub-optimal
resource allocations.

TNAU arrived at an initial base line of 23.48
percent for rice (for cereals as a group it was 31.58
percent), followed by oil seeds with 18.41 percent,
fruits with 14.90 percent, sugarcane with 8.59 per
cent, vegetables with 5.23 per cent  and pulses with
4.85 per cent. The priority ranking for individual crops
remained as: rice followed by coconut, sugarcane,
groundnut, other cereals, pulses, cotton, maize and
other oil seeds. Among horticulture crops, the ranking
remained as banana, followed by tea, tapioca,
mango, other fruits, other spices, other vegetables
and turmeric. Among irrigated crops, the priority
ranking was rice followed by coconut, banana,
sugarcane, other vegetables and turmeric, while for
rainfed and semi irrigated crops, the ranking was
groundnut followed by other cereals, pulses, cotton,
tea, tapioca, mango, maize, other fruits, other spices
and other oil seeds.

The exercise done on research priority setting
based on the modified congruence method is the first
step in identifying and prioritizing crops for research
resource allocation based on their potential to
contribute to the agriculture GDP, benefit more
number of agriculture dependent people and also the
export potential.
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Review of the functioning of the PME cells has
again indicated that the Cells are functioning in
isolation without integrating with the mainstream and
thereby not addressing the specific purposes for
which they were created. A committee was
constituted to evolve measures for strengthening
and institutionalization of the PME Cells, with the
CPI as the Member Secretary. The major measures
were identified towards strengthening and
integration of PME Cells and set guidelines
regarding the constitution, functioning, financing and
activities of the Cells were evolved and
communicated to the ICAR. The implementations of
the guidelines are imperative to render the Cells
effective and functional and to draw the needed
authority and response from all quarters. This will
avoid turf problems as otherwise there may be a
tendency to perceive PME as an intrusion and not
taken seriously.  The activities identified for the PME
cells include sensitizing the managers and
stakeholders on the aims and objectives of PME,
develop, provide and use analytical tools for PME,
take up activities like visioning, developing FYP and
Perspective Plan on a continuous basis and act like a
think tank for the institute/university, inventories and
track allocations of resources among regions and
research programmes, provide analytical base for
RAC and IRC and facilitate planning and monitoring
of research programmes, undertake impact
assessment of institute/university technologies,
impact assessment and monitoring of externally
funded plan projects, undertake development of data
base on research, technologies, adoption, impact,
etc., on a continuous basis along with interface with
ARIS and IPR unit for strengthening data base and
other decision support system, act as a node for
information flow within the institute/SAU, SMD and
the NARS through network and other means.

PME Cells was an effort in the direction of
conducting the studies in the field of prioritization and
impact assessment. Therefore, ICAR by an office
order institutionalize PME Cells with a multi-
disciplinary team in each institution of ICAR. As a
result of institutionalization of PME cell in ICAR, a full
flagged unit of PME Cell at Council level has been
created to coordinate the PME activities. The newly
created PME unit is headed by ADG (IPTM & PME).

The specific sub-activities under PME Cell were
aimed at

1. Enhancing the ability to plan and implement

research programs to realize the target goals

2. Capacity building for monitoring and evaluation
and impact assessment of agricultural research

3. Assessing the impact of frontline technologies
of the Institute and ICAR Schemes

4. Strengthening the PME Cells in SAUs and ICAR
institutions

5. Enhancing the ability to plan and implement
research programs to realize the target goals
and capacity building for monitoring and
evaluation and impact assessment of
agricultural research.

5.3.2 Impact Assessment of ICAR Scheme:
More than 40 technologies have been taken up for
ex-post impact assessment by newly created 14
PME Cells.  A few PME Cells have come out with a
research prioritization exercise for their institutes
and also impact assessment of other NAIP projects.
Under the sub-project, Visioning, Policy and Gender,
the PME Cells were given training on research
prioritization and also on impact assessment. PME
Cell was also entrusted with the responsibility of
evaluating the performance of NAIP (ICAR) funded
research projects executed in CSKHPKV, TNAU and
IIHR. In all, more than 40 technologies have been
taken up for impact assessment.

5.3.3 Assessment of Impact of Climate
Change on Water-Energy Nexus in Agriculture
under Canal Irrigation System: The sub-project
Assessment of Impact of Climate Change on Water-
Energy Nexus in Agriculture under Canal Irrigation
System with Lead Centre at IIM, Ahmadabad looked
at water-agriculture-energy and climate change
linkages for two large canal irrigation systems in
India Viz., Sahayak Canal Irrigation System (CIS) in
Uttar Pradesh (SSP-UP) and Sardar Sarovar Canal
Irrigation System in Gujarat (SSP-G).

The project was an innovative attempt to use a
soft-link approach between climate models,
hydrology models and economic-energy-environment
models to integrate agriculture-water-energy and
climate change in the context of a canal irrigation
system. A framework, to capture water supply and
demand (agriculture, residential, industry, energy and
environmental flows) in the command and catchment
areas of two canal irrigation systems has been
constructed. Future scenarios to articulate policy
implications for water-agriculture-energy-climate
change nexus was attempted.
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The ArcSWAT interface was used to pre-
process the spatial data for the river system. A digital
elevation model (DEM) from the SRTM was used for
basin delineation. The stream flow data were
obtained for various time periods from global runoff
database. The model was run using PRECIS GHG
climate scenarios for near (MC) and long term (EC)
periods (2021-2050, 2071-2100, respectively)
without changing the land use.

It was found out from the tube well installed in
the farms that as the bore depth increases across
the command area, the fuel consumption (Diesel
and Electricity) increases. Studying the pattern of
cultivation of the three major crops Rice, Wheat and
Sugarcane (forming almost 85% of net irrigated
area) in the Sarda Sahayak command and Wheat,
Groundnut and Rapeseed in the Sardar Sarovar
command area and estimating the cost and revenue
generated for the five key parameters clearly
showed an increase in the cost per hectare of
production of the crop in these regions.

5.3.4 Enabling Small Holders to Improve their
Livelihoods and Benefit from the Carbon
Finance: Under sub-project Enabling Small Holders
to Improve Their Livelihoods and Benefit from the
Carbon Finance, a  “SMART-CDM” approach
(Specific, Measurable, Achievable, Realistic, and
Tangible Clean Development) mechanism has been
developed at  ICRAF and implemented to achieve
carbon sequestration through adaptation and
mitigation activities at different levels at house hold,
farm, landscape, and community levels. The new
approach has created the importance of the below
ground carbon sequestration (carbon addition in the
soil carbon pool) as a better way of sequestering
carbon, and promoted farming practices, which are
adaptable to and are in harmony with the existing
CDM rules.

The entire project implementation is based on
participatory approach, with concluded iterative
consultations with the farming community on the
project design itself, focused group discussions,
Participatory Rural Appraisal (PRA) and
participatory farming system analysis for deciding
the emission reduction/ carbon sequestration
interventions, and the allocation and acceptance of
responsibilities for implementing the assigned tasks,
monitoring of the progress and reporting.

In an effort to augment carbon sequestration,
interventions with community involvement, like tree,

Agriculture, Energy and home based were under
taken in 55 villages of four grids .Project was
operating in 1984 ha in odisha by 1,761 households;
2,070 ha in Andhra Pradesh by 689; 5,000 ha in
Rajasthan by 2,065; and 2,799 ha in Uttarakhand
and 1,144 households in all above grids. The Carbon
trading made transactions worth US$ 64 billion in the
Kyoto compliance market and US$ 337 million in
voluntary markets.

5.4 Technology Forecasting

Technological needs for agriculture mainly;
future rice, wheat and pulses research, domain
forecasting for plant breeding and genetics, rainfed
agriculture and fishery have been identified under
the sub-project Visioning, Policy Analysis and
Gender, through brainstorming sessions in the
respective subject matter institutions.  Emerging
research areas in frontier sciences as evident by
publications have been identified using
transformative activity index which revealed in a
quantifiable manner what currently India is focusing
on in relation to Brazil, China and US. Besides, the
implications of the developments in frontier sciences
like nano-technology and biotechnology for
agriculture was studied through available examples
and approved technologies. An assessment of
Indian R & D strategies in relation to the developing
countries, technologies in the pipeline in India and in
developed countries in relation to what is needed in
the next few years for selected Cereals, Pulses and
Oilseeds was made. National and international
status based on last fifty years for the major states in
India as well as major producing countries in the
world for these crops were studied.

5.4.1 Assessment of Inter-Relationship
between R&D in Agriculture and other Fields of
Science: At the global level, the developed world
commands extreme dominance in terms of R&D
expenditure. Public expenditure on R&D as a
proportion of agricultural GDP has been hovering
around 0.52 percent during 1981-2000, for the
developing countries, while for the developed
countries it registered a noticeable mark-up, from
1.4 percent in 1981 to 2.4 percent in 2000 for the
developed world. In the former camp, India showed
a noticeable improvement from 0.18 percent in 1981
to 0.34 percent in 2000, while in the latter, it
increased from 1.31 percent to 2.60 percent in USA
and from 1.45 percent to 3.62 percent in Japan. It is
absolutely clear that in the developing world as a
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whole, a rather negligible proportion of what is being
produced in agriculture is ploughed back into
R&D activities through public investment, and
accordingly, with every passing decade, the
developed world is leaving the developing world
much behind in terms of this measure of investment.

Per capita public expenditure on agricultural
R&D has not witnessed any sizable improvement in
the developing world, either during the eighties or
during the nineties, while in the developed world, it
increased from $ 10.9 in 1981 to $ 13.0 in 1991 and
slumped back to $ 11.9 in 2000. From research
intensity ratio too, the developing countries continue
to be way behind their developed counterparts.
Research expenditure per economically active
member of agricultural population shows the
developed-developing country gaps far more
tellingly. In 1981, public expenditure for every active
member of agricultural population was $ 45 in the
developed countries against $ 1 in the developing
countries; in 1991, the ratio jumped to 64:1 and in
2000, it was 68:1.

Bt Cotton: The ex-post impact assessment of
Bt cotton for assessment of welfare contribution in
terms of the economic surplus showed that the
producer surplus realized through Bt cotton cultivation
during the assumed life span of the product of 14
years reckoned since 2002-03 is r 23,751,00 lakh at
constant prices (2002). The total innovator surplus
was r 4,02,500 lakh. In the alternate scenario of
continuing the non-Bt, with the historical trend in
cotton productivity, production would have been only
13-14 million bales at the yield level of less than 300
kg/ha. The total pesticide consumption in Indian

Agriculture would have been around 60 thousand
tonnes compared to 42 thousand tonnes consumed
currently.

The studies showed that dominance of desi
varieties in cotton started declining after the
introduction of American varieties and then hybrids
posing huge implications for Plant Varieties Protection
and Farmers’ Rights. It is relevant to note that even
after 35 years of hybrids introduction in cotton, the
area under hybrids was less than 40 per cent till 2012
when Bt cotton was introduced in 2002 (particularly in
the irrigated north zone, the area under hybrid was
less than three percent).  The impending elimination
of varieties’ cultivation has implications for bio security
and bio diversity resulting in pan genetic vulnerability.
It appears as though cotton varieties literally need
protection from hybrids’ explosion. This throws a
serious challenge to public sector to rise to the
occasion and develop alternative technologies, like
varieties of Bt instead of hybrids, to provide alternative
option to farmers of the third world to realize the
benefit of GMO.

Nanotechnology: Nanotechnology in the
agricultural research domain focused on analyzing
current trends in nanotechnology for assessing their
implications for the agri-food sector in India. The
general systems and process based methodology
was developed keeping in view the emerging
transformation of the agricultural research system in
India towards an innovation system, the framework
developed was to map nano-research areas to the
research themes along the agricultural supply chain,
or the entire production-consumption system. This
generalized and process based framework enables
identification and characterization of the outputs
(publications, patents, etc.), and maps them to the
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different agricultural research theme areas through
the filter of links in the agri-value chain. The
framework comprises identification of relevant nano-
research and agri-food research thematic areas and
mapping the outputs of nano-research areas to the
agri-food research areas using the different links in
the agricultural value chain as guides using
database technologies. The database allows
mapping research themes in nanotechnology to
specific sectors in the agricultural value chain
enabling a rational assessment of the potential
applications of nanotechnology in the Indian
agriculture. The specially designed database model
was used to organize information from R&D
indicators in nanotechnology.

5.5 Networking of Market Intelligence Centres in
India

With a view to provide the market advisory to
farmers, a Consortia called Establishing and
Networking of Agricultural Market Intelligence
Centres in India with Lead Centre at TNAU,
Coimbatore was established along with 11 consortia
partners located across the country in SAUs. The
baseline survey results revealed that anticipation of
better price was the reason for 35 per cent farmers to
change their cropping pattern. Newspapers and
private traders were the major regular sources to the
farmers.

price raise in the commodity markets. Mandatory
crops of the project included paddy, wheat, maize,
sorghum, cumbu, ragi, blackgram, greengram,
bengalgram, redgram, soybean, groundnut,
sunflower, sesamum, mustard, copra, castor,
rapeseed, cotton, potato, tomato, onion, small onion,
brinjal, green peas, coriander, ginger, pepper,
turmeric, red chillies, cardamom, coconut and
arecanut to the lead centre TNAU, Coimbatore and
Collaborating centres KAU, Vellanikara; UAS,
Dharwad; UAS, Bangalore; ANGRAU, Tirupati;
PDKV, Akola; JAU, Junagadh; MPUAT, Udaipur;
CCSHAU, Hisar; PAU, Ludhiana and GBPUAT,
Pantnagar.

It was decided to generate and  disseminate two
types  of price forecasts  viz.,  pre-sowing  forecast
that  would  help  the farmers on sowing and area
allocation decisions and pre-harvest-forecast that
would help taking decisions on immediate sale or
stocking for some period to take advantage of the

Price forecasting tools (Fig. 5.1) such as Moving
Averages, Seasonal Indices, Single Exponential
Smoothing, Double Exponential Smoothing,
Co-integration analysis and models like ARIMA,
ANN, SARIMA, ARFIMA, ARCH, GARCH to the real
time market data were used. The price forecasts
generated were validated by interacting with traders,
farmers, and other commodity specific websites and
also in futures platform. The following diagram
indicates the methodology used to develop price
analysis and forecast.

The consortium centres generated 866 price
forecasts on the mandatory crops. The maximum
number of price forecast (185) was from UAS,
Dharwad followed by TNAU (144), ANGRAU (102)
and UAS Bangalore (101) and the remaining 334
forecast advisories were from other centres.
The crop wise share advisory is in the pie diagram.

Various dissemination methods including
newspaper publications, local magazines, hard

Fig 5.1: ICT tools used for disseminations of price
forecast and NAMIC

Fig 5.2: Benefits of price forecasts in news
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farmers. Around 224 forecast advisories were
disseminated through magazines, E-mails of the
forecast advisory (99008) were sent by the
consortium partners. TNAU sent three lakh text SMS
per forecast. The total voice SMS sent by all the
consortium centres exceeded 10 million. In Tamil
Nadu SMS were provided to 11 lakhs farmers
through farmers portal, Government of India at free
of cost. The consortium partners conducted 381
farmers’ and 169 officials’ trainings covering 27,202
farmers and officials. The impact of the forecast
advisory given by the consortium centres in selected
crops was assessed. The results showed that the
income of the adopters of market advisory was
higher compared to the non-adopters.

Besides, commodity reports were also prepared
by the consortium centres for the selected
commodities. Capacity building programme was
conducted over 17 workshops at the national level.

copies, e-mails, websites, text SMS and voice SMS
were adopted to take the information to beneficiary

Table 5.2: Dissemination of Forecast Advisory by Consortium Partners

Centres Newspaper HardCopy Magazines Radio TV Email Website TextSMS VoiceSMS

TNAU 305 185000 49 139 139 83400 72 300000 200000

ANGRAU 167 45000 4 13 10 750 3 400 650000

UAS-B 33 150000 30 18 6 1404 1 500 45000

UAS-D 138 9611 37 975 5 4924 96 43530 3021406

PDKV 284 3018 14 6 18 1404 1 7000 45000

JAU 249 1100 1 2 2 50 1 100 4877980

PAU 155 3100 25 1 2 55 1 150 1360000

G.B.PUAT 125 3138 8 17 3 1820 14 23615 98838

MPUAT 85 8000 7 2 1 53 1 21000 25 0000

KAU 230 22570 37 30 66 4948 3 50000 1834000

HAU 67 12 6 12 200 32 5700

Total 1838 430537 224 1209 264 99008 225 451995 10298242

Fig 5.3: Capacity development programme for price
forecast advisory
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5.6 Women in Agriculture

W o m e n
comprise, on an
average, 43 per
cent of the
agricultural work
force in developing
countries, ranging
from 20 per cent in
Latin America to 50
per cent in Eastern
Asia and Sub-
Saharan Africa. Yet,
women have less
access than men to
agriculture related assets, inputs and services. The
programmes initiated and implemented by different
Ministries with varied purposes since independence
with the women development were reviewed and
documented; those having relevance for agricultural
research, education and extension were critically
assessed for the content, context and progress.

5.6.1 Women Development Programmes: The
landmark programmes with implications for women
in agriculture are – Swayamsidha (an integrated
project for the development and empowerment of
women through Self Help Groups (SHGs) with
emphasis on covering service, developing access to
micro-enterprises)
Swa-Shakti Project
(Rural Women’s
Development and
E m p o w e r m e n t
Project), Support to
Training and
e m p l o y m e n t
Programme for
Women (STEP)
(seeks to provide
updated skills and
new knowledge to
poor asset less women in eight traditional sectors of
employment - agriculture, animal husbandry,
dairying, fisheries, handlooms, handicrafts, Khadi
and Village industry and sericulture) Swalamban -
(provide creches/ day care centers for the children of
working and ailing mothers),  Swadhar (provide
holistic and integrated services to women in difficult
circumstances),  Rashtriya Mahila kosh (National
Credit Fund for Women was set up; credit support or

micro-finance to poor women to start income
generating activities).

In agriculture front  Women Youth Training
Extension Programme (WYTEP), Madhya Pradesh
women in agriculture (MAPWA) and TANWA (Tamil
Nadu Women in Agriculture) launched with the
assistance of DANIDA, to provide village based skill
training in agriculture and allied activities with follow
up visits. Training & Extension for Women in
Agriculture (TEWA) with Danish assistance to raise
the productivity of farm women and strengthen their
position in society through introduction of Women
Village Extension Workers, Training of Farm Women
in Agriculture (TWA), STEP (Support to Training and
Employment Porgramme), Andhra Pradesh training
of women in agriculture (ANTWA) aided by The
Netherlands for training women farmers to increase
agricultural productivity of small and marginal farm
women, Central sector scheme of women in
agriculture, to motivate, mobilize, and organize farm
women.

Some important policies and programmes that
impacted women development and empowerment
are constitutional amendment that brought about
reservation for women in local bodies, National
Education Policy, Sarva Shiksha Abhiyan and
Mahila Samakhya.  Besides, some legal measures
to enabled women upliftment like amended
inheritance laws in some states, family courts,
grievance cells in workplaces, etc.  Many state
governments have initiated several programmes
targeting women health, nutrition, security,
empowerment, and special schemes to promote
girls’ education up to post-graduate levels.

These programmes impacted at faster and
inclusive economic growth by inclusion of women or
mainstreaming women in agriculture as a strategy.
The impact is visible in terms of the work
participation rate of women in agriculture labour, all
health parameters, enrolment of girl children in
education, representation of women in village local
bodies and institutions, prominence and proliferation
of women self-help groups.

5.6.2 Gender Work Participation Scenario in
India: A study aimed to assess the changing
structure in gender work participation in India and
across the world was conducted using census India
and FAO data. Gender Work Participation Disparity
Index (GWPDI) was developed to compare the
states according to level and difference in work
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participation rate. GWPDI varies between 0 and 1.
The index value was in proportion to the disparity –
and the reverse indicated equity.

Mizoram with 0.093 had the most equitable
gender work participation scenario followed by
Manipur (0.094), Nagaland (0.10) and HP (0.11).
States with high disparity include UP, Bihar, Punjab,
Kerala, West Bengal and Odisha.  The GWPDI value
for India was 0.397 in 1991 and 0.338 in 2001 which
meant the narrowed disparity over time. The world
index too saw a decline from 0.232 in 1980 to 0.182
in 2010 indicating reduction in disparity. The GWPDI
for Africa (0.174), Southern Asia (0.384), South
Eastern Asia (0.172), West Asia (0.464) Europe
(0.106), Northern (0.088) and Southern America
(0.140) in 2010 suggest that Europe, Northern and
Southern America   are some of the regions with low
disparity, while Africa, Southern Asia, South Eastern
Asia and West Asia have high disparity.

Gender Work Participation Index (GWPI) was
developed to measure the work participation by
combining both male and female work participation
rate and is a reliable and useful indicator to
represent work participation rate. It explains the
status of agricultural growth and development in a
state or region.  GWPI varies between 0 and 1 and
was in direct proportion to level of gender work
participation. The GWPI which was 0.234 in 1991
increased to 0.272 in 2001 indicating improvement
in work participation scenario. Himachal Pradesh
(0.488), Mizoram (0.559), Sikkim (0.454) and D &
NH (0.492) showed high gender work participation
status while, Odisha, WB, Bihar, Punjab, Haryana
showed low level of gender work participation.

5.6.3 Labour Migration and Gender: Considering
the significance of migration in the life and livelihood
of poor, a study was conducted in locations of
Bhubaneswar inhabited by migrant women to
understand the pattern, profile and livelihood of
women migrants covering a sample of 100 randomly
selected women migrants. Highest number of
migrants was from Ganjam district (64%) followed by
Nayagarh (22%), Cuttack (8%), Khurda (4%) and
Balangir (2%) districts. About half of the migrants
permanently shifted to the city along with their family,
while the rest had some members left in their
villages. Occupational profile indicated that 92% was
engaged as wage labourers of whom 56% had its
male counterparts too engaged as wage labourers,
24% had its male counterparts engaged as mason,

stone cutter, shopkeeper, rickshaw or trolley puller,
to cite a few. An estimated 48% moved back to their
villages during the lean months that coincided with
agricultural seasons in their places of origin.
Significantly, 67% of these women were engaged as
labourers in rice and vegetable farming while 25%
was engaged in farming either on their own or leased
in land. This suggests that the phenomenon of
circular migration exists is an important livelihood
diversification strategy.

About 34% reported family disputes as a reason
for migration while 30% and 22% respectively
reported natural calamities and debt burden as the
major factors. Besides facing the farm level
constraints that abetted migration, the migrants were
found suffering from drudgery and health hazards in
their occupation and poor nutrition and social
security despite increase in income in the place of
destination.

5.6.4 Girls Enrolment in Higher Education of
Agriculture: The trend in girl students’ enrolment in
agricultural courses and the changing scenario at
UG and PG level in different SAUs was assessed
using data on students’ enrolment in agricultural
courses of five SAUs.

In PAU, Ludhiana, during 15 years ending 2010,
maximum gender gap was observed in 1998 when
boys and girls constituted 80% and 20% of
enrolment. But then the gap got narrowed down with
increasing share of girls except a few years (2003,
2004 and 2005), that touched 48% in 2008 and
2010. The situation is different in PG courses with
two distinct phases. The period till 1998 saw higher
enrolment of boys as compared to the girls with inter-
year fluctuations. But 1999 onwards a surge in
enrolment among girls has surpassed that of the
boys and the trend continues.

Fig. 5.4: Trend in girl students’ enrolment in B.Sc. (Ag) and
M.Sc. (Ag.) at PAU
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5.6.5 ICT Readiness of Rural Women in
Agriculture: The basic premise of this study was
that ICTs can be gainfully utilized to enhance
livelihoods of rural women if they are empowered to
access useful information and enabled to carry out
e-business. This is possible if government and
private sector organizations collaborate to ensure
sustainable livelihoods. An integrated ICT model
was developed and implemented by NAARM in
collaboration with two NGOs, DHAN Foundation and
SAIRD KVK Gaddipalli in Nalgonda district of
Andhra Pradesh to validate this premise. A multi-
lingual Rural ICTs website was designed to address
information needs of farm women, serve as a
platform for e-business for the products of self- help
groups of women, and provide an opportunity to
share traditional knowledge or local biodiversity and
its utilization to encourage local participation to
generate knowledge relevant to local communities.

The agriculture information modules were
prepared after a  participatory needs assessment
and prioritization, and the information gaps were
identified by knowledge tests. The information
modules were prepared in the preferred format in
vernacular text. Audio along with relevant images
were provided for better understanding. The master
trainers and facilitators were trained in computer and
internet use to manage Village Knowledge Centres
at four adopted villages. Group emails were
provided to the farm women entrepreneurs, farmers
and farm youth, and they were encouraged to
contact and network with content experts, marketing
organizations and  consumers of their products
for facilitating entrepreneurship through better
marketing as well as problem solving related to their
livelihood activity.

In addition, farm youth (girls and boys) were
trained in using ICTs to help as local facilitators in
accessing the agriculture information. SMS based
messaging and interfacing through web portals was
implemented to network farm women with content
experts and for marketing herbal products. The
women SHGs were also trained in the procedures
for certification through FSSAI and packaging and
labelling herbal products.

The farmwomen who neither had an alternate
livelihood nor had used ICT for agriculture
information or agribusiness before the project
initiation, had an alternative livelihood through
entrepreneurial development, networking and

marketing through ICTs, and were able to record
significant increases in their earnings from herbal
products. The following observations based on the
experiences of the project are significant for future
farm women empowerment:

• To retain interest in ICTs use, they must be
linked to achieving short term goals for
livelihood improvement with expert support.

• Farm family approach and involving farm youth
for ICT training is essential for sustainable use
of ICTs.

• ICTs need to enable access to all services
applicable to livelihood activities including
agriculture, health, education and must be
accessible at convenient times for farm women

• Building the capacity of women farmers through
training, sensitization and visits to centres of
learning empowers them to access relevant
information from multiple sources. Women
farmers with relevant information are better able
to assume responsibility for themselves and
their activities.

• ICT user group creation and initial hand holding
till the SHG is self-sufficient to run on its own.

• Memorandum of Agreement needs to be in
place for the grass-root level organisations
involved in farm women livelihood improvement
to support use of ICTs.

5.6.6 ICT and Empowerment of Indian Rural
Women: This study attempts to document the
experiences of using ICTs by rural women in India for
accessing information, understand the key features
of these initiatives and to assess how far this is
contributing to their economic, social and political
empowerment through desk review and interactions
with key stakeholders involved in some of the ICT
experiments.

Only a few ICT initiatives have tried to explicitly
focus on reaching rural women. Of these, only
community radio and rural knowledge centres were
found to have an agenda and a mechanism for
addressing the locally relevant information needs of
rural women. But their effectiveness is closely
dependent on the extent of ownership and
management by women in these initiatives and the
agenda, focus and vision of organizations employing
these tools. Though community radio and Internet-
enabled computers at rural knowledge centres offer
greater scope for reaching rural women with locally



84

FINAL REPORT 2006-2014

relevant and demand led information, these
initiatives are currently constrained by various
factors. A review of performance on constraints to
accessing relevant information through community
radio and Common Service Centres (CSCs) would
be highly relevant at this stage.

Radio (All India Radio) and television
disseminate a wide range of information relevant to
socio-economic development and these include
agriculture, health, rural employment, environment,
e-governance etc. Women who have access to
these media have mostly benefited as passive
recipients of generic information and advice.
However, with addition of new programme formats
such as phone-in-programmes, these media are
now becoming more interactive.

In most of the other ICT initiatives that depend
on print media, Internet kiosks, portals, call centres,
mobile, video digital photography etc., there is not
enough evidence to show its access and use by
women. This could be due to the following reasons.

• These tools and their applications were generally
deployed for disseminating information for rural
communities without any specific attention for
women’s special needs for information and their
constraints in accessing these.

• Men are specifically targeted in these initiatives
as they take decisions on inputs, farm
operations, marketing, accessing government
schemes etc.

• The information provided through these tools
are generic and so while it adds to the
information base of rural communities including
women, its lack of contextualization prevents
both men and women from using this
information effectively.

• Lack of adequate research on women’s access
to ICT and the resultant lack of data constrain
any specific action that might be needed to
improve women’s access.

Information needs of rural women as well as
their ICT use vary widely. However, there is no ideal
ICT that fits all situations. Though women are
engaged in multiple roles in agriculture, they are
keen to have information on other aspects, such as
child health, nutrition, prevention and cure of
common ailments, employment opportunities etc.

ICT has improved rural women’s access to new
information. However, many women don’t have the

required support (human networks and financial
support)] and access to complementary set of
knowledge and services to make use of this
information. New information is necessary but not
sufficient to bring about women empowerment. It is
also interesting to note that those women who are
part of other women-focused initiatives were able to
make use of the power of ICT better. Wherever,
women are part of initiatives that are empowering
rural women, they are able to benefit from these
tools better. Rural women are increasingly gaining in
terms of employment in ICT-based enterprises.
There is also clear evidence on women gaining by
use of ICTs in their enterprises.

ICT contributions to women empowerment,
though its contributions vary significantly based on
the tool used, for what purpose it is applied and by
which agency. There is evidence, though limited, to
reasonably conclude that ICTs have the potential to
contribute towards economic, social and political
empowerment of women. Most of the available
evidence is anecdotal. To fully understand the
developmental and empowerment implications
of ICT, further research is required. If women have
to benefit from ICT, special focus needs to be given
in its application, otherwise like many other
development interventions, women are likely to get
side-lined. Enacting and enforcing gender- sensitive
ICT policies therefore makes lot of sense.

5.6.7 Opportunities and Challenges for Farm
Women: A set of 10 selected cases of farm women
empowerment programmes in the country was
analysed through secondary data, discussion with
implementing agencies,   focus group discussion of
stakeholders, and project site visits. The  case set
consisted of  (i) introduction of  women friendly new
technologies - promotion of  strawberry  by   the
Department  of Horticulture (Meghalaya), (ii)
introduction of improved duck breed “ Chara
Champelli” by the  State Institute of Rural
Development (SIRD, Assam) among poor women of
Gumoria Village, Assam, (iii) revival of traditional
minor millet farming and value chain development  of
nutritionally rich  food  crops  among rural women
(UAS- Bangalore), (iv) farm women run custom hiring
centres of farm machineries  like  paddy trans-
planters  and coconut climbing machines (KAU), (v)
establishing Village Knowledge Centre (MSSRF,
Chennai),  (vi) ethno veterinary traditional wisdom
among marginalized pastoralists in Maharashtra
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(ANTHRA’s Livestock Development and Ethno
veterinary Group), (vii) Urban and peri-urban
agriculture in Bangalore (DHAN Foundation), (viii)
Andhra Pradesh Mahila Samatha Society (APMSS)
funded by UNDP, (ix) Andhra Pradesh Farmer
Managed  Ground Water Systems (APFAMGS), (x)
Sustainable Business Development of Innovative
Coconut based Micro Enterprises for Holistic Growth
and Poverty alleviation (SUBICSHA),  Kozhikode in
Kerala.

Women are involved in cultivation of major
crops on commercial scale and they can be enabled
to access locally available uncultivated land (on
contract/ lease/ buying) and can be supported to
avail credit from banking sector through introduction
of proactive institutional and legal measures and
entitlements. The issues of the pastoralists and
ethno veterinary wisdom pinpoint the need of special
research focus on women inclusive planning in
animal husbandry sector by working on
environmentally sustainable and economically
feasible alternatives for marginalized farming groups
like pastoralists and tribal communities. A meta-
analysis of the cases and outcomes highlight the
need for introducing farm women empowerment
focus and gender perspectives in academic and the
research agenda of NARS, for moulding the future
agricultural professionals as gender sensitive.

5.6.8 Self Help Groups and Rural Women
Empowerment: This study was carried out to
assess 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. The study was
carried out in Kerala (Thiruvananthapuram and
Kozhikode districts) and Andhra Pradesh (Guntur
and Chittoor districts). An effectiveness index was
developed for the study based on resource
mobilization, extension, marketing, capacity building
and technology adoption. An impact assessment
index was developed modifying Malhotra et al. 2002.

All the SHGs reported considerable
improvement in access to resources, particularly land
on informal leasing. Difficulty in continuous lease
arrangement was the major constraint. SHG
members also reported reduction in input transaction
cost (around 25%). Kerala SHGs has observed that
group based farming overcame labour shortage and
enabled better supervision. Awareness of members

about development programmes has improved with
the network of SHGs and SHG federations
disseminating information. Marketing effectiveness
was low (barring dairy SHGs in Chittoor) due the
absence of collective marketing facilities. All members
perceived improvement in their skill and competency.
Many dimensions of SHG participation have
translated into qualitative change in the lives of the
members and there is a perceptible improvement in
various components of empowerment like personal,
economic, socio-cultural, familial and political due to
SHG participation.

A portal called ‘gender knowledge centre’ has
been created and is available on the website of the
one of the partners’ website (Directorate of Research
on Women in agriculture). The portal now serves as a
mechanism to share gender related information with
stakeholders. The portal contains information on
different broad domains, important ones being,
information and statistics, gender analysis tools etc.

5.7 Centre- State System in Agriculture

Relationship between the centre and the states
in the field of agriculture is clearly spelt out in the
Constitution. Primary responsibility of the states is in
the area of agricultural land and its development,
including land reform, changes in agrarian relations
and land tenures, besides land revenue and records,
agricultural education and research, pest controls
and disease prevention, livestock development,
fiscal decisions relating imposition of tax on
agricultural income, estate duty, etc. The Concurrent
list, where the centre and the states can work in

Fig 5.5: Gender knowledge centre of DRWA,
Bhubaneswar
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unison and in a coordinated fashion relates to
production, supply and distribution of agricultural
products  (primary or secondary) or of food stuffs,
cattle fodder, raw cotton and raw jute, besides price
controls over agricultural products and inputs and
economic and social planning.

Understanding the role of the central and state
systems and their relative strengths in meeting
development objectives in general and R&D needs in
particular including technology dissemination for a
futuristic agriculture. The roles and responsibilities of
Centre and States in the light of changing agrarian
relationship and economic and political order
engaging the stakeholders and experts in discussion,
survey of five states and interview of the officials was
undertaken. The historical perspective of the
relationship, its dynamics and implications were
analysed. The interfaces of the relationship with multi-
actors like private, corporate, civil society, farmer’s
organisations, etc. and the anticipated role
clarification have been envisaged. Agriculture being a
state subject, it has become more imperative to clarify
the role plays by multiple actors.

Centre should be limited to policy, planning,
funding, monitoring and basic research and training
(HRD). State should focus on state level policy &
planning, capacity building, delivery of services,
applied research, allocation of funds and monitoring.
Devolution of some powers and responsibilities of
Centre and State to Panchayat system may be
necessary as it could emerge as an effective platform
to interface and facilitate bottom up planning (eg.
Kerala and Karnataka). Private sector may bring in
technology and capital where the state cannot invest.
Areas or activities that have attracted interests of the
corporate entities so far are oilseeds, horticulture,
dairying, poultry etc besides activities like warehousing
and storage, extension services, R&D etc.

States are in a better position to address local
issues and they expect only devolution of funds for

the location specific agricultural planning. Further,
the developments in land acquisition, forest,
marketing, FDI in retails, SEZs, IPR, transgenic
crops, etc. only added to the outcry. An immediate
outcome was the realisation by all stakeholders
about their roles, and policy measures need to be
evolved to strengthen their respective roles and
foster the interface. This fructified for the first time
through the implementation of Rashtriya Krishi Vikas
Yojana (RKVY).

The importance of private sector in Indian
agriculture is stressed to establish efficient strategic
and hi-tech research, wider transfer of technology,
processing and value addition, increased investment
in agribusiness, bulk and specialized warehousing,
cold chain system in agro-food parks, auction
centres and commodity exchanges, specialized agri-
ports for exports, and bulk grain handling system/
perishable cargo system, controlled atmosphere,
and dedicated agri-freight corridor facilities. The
entry of private sector in agricultural research has
raised legal issues, especially with respect to
technology and IPR. Private corporate sector has
easier access to capital, technology, and
management skills. However, the government
should play the critical role of facilitator, enabler and
regulator in the process of creating better
infrastructure, performance and monitoring
measures for involvement of private sector
participation in agricultural research & development
and extension. Willingness and penetration of
private sector has changed as characterized by
private pioneered seed system where the public
sector provided the base and launch pad to begin
with, as an example.  The scope for public private
partnership was studied with four cases of
successful models in important areas, viz. model
terminal markets, hi-tech agribusiness farm projects,
integrated agro-food port projects, and PPP in
agriculture.

❏❏❏❏❏
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Remodeling Financial and

Procurement System (RFPS)

ICAR geared up its administrative and financial
machinery to enhance the delivery systems
effectively and efficiently to improve the governance
over obsolete ways and procedures to carry out
work. There have been significant changes in the
attitude and outlook of administrator and financial
managers, for an effective delivery system.

6.1  Procurement Management

Procurement Management is a critical element
in any project implementation and unless it is carried
out efficiently and promptly, the full benefits of the
project cannot be realized. Since delays in
procurement also delays disbursements, every effort
was made to ensure prompt handling of
procurement. Guidelines for procurement of goods,
works and consultancy were developed under the
project. These guidelines represented accumulated
experience of the World Bank and good public
procurement practices on a global scale.

The procurement under NAIP was governed by
the provisions in the Project Agreement Schedule 2,
“Procurement and Consultant’s Services”. Goods &
Works were procured in accordance with the
provisions in the “Guidelines for Procurement under
IBRD Loans and IDA Credits” in May 2004. Services
of Consultants was procured in accordance with the
provisions in the “Guidelines for the Use of
Consultants by World Bank Borrowers and by the
World Bank as Executing Agency” published by the
Bank in May 2004.

NAIP project was a vast structure with 856
spending units, 653 Consortia Partners and 203 sub-
projects spread all over India. The Procurement Unit
of PIU NAIP was headed by Under Secretary who
was responsible for the overall procurement
management of the NAIP. The PIU-Procurement
Unit continuously owned the responsibility with
following activities to achieve the target of the
procurement.

i. Finalization of procurement plan indicating the
budget requirement, the mode of purchase and
timeline.

ii. Ensuring procurement is undertaken as per
World Bank procurements policy.

iii. Monitoring progress of procurement among all
the consortia partners to meet the deadline.

iv. Checking of procurement methods and
arranging allocation of resources to various
Components of research systems,

v. For procurement consultancy NAIP (ICAR)
entered into a contract with RITES Ltd. to
provide procurement consultancy services.

vi. Organizing procurement training for the
Finance & Administrative Officers for capacity
building of the project partners.

 As the project was implemented in consortia
mode, the procurement became important as all
the consortia partners were not at all familiar
with procurement procedures of the World Bank.
A capacity building programme was put in place to
ensure that the procurement carried out as per
agreed World Bank procedure. Moreover, some
partners like NGO’s were not competent to process
on their own. But with the constant support and
guidance of PIU Procurement Unit. They could
process and procure the required goods, works and
services for the project.

6.1.1 Procurement Reforms: Majority of the
implementing entities had little exposure to the World
Bank procurement procedures. Therefore, twin
strategy was adopted which involved building up of
capacity and monitoring the actual procurement
carried out by consortia. This was executed by having
a full time Procurement Officer in PIU.  A procurement
consultant was appointed as the nodal point to guide
and advise the implementing agencies on procurement
procedures and guidelines.

The management of procurement under NAIP
included procurement of large number of items of
goods, works and consultancies. The procurement
arrangements proposed for the project were based
on lessons learnt from earlier World Bank projects
(NARP & NATP) and interaction with the project
officials. Procurement was decentralized and carried

6
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out by consortia for their respective research
activities.

Procurement audit was conducted by NAIP at
various stages for consortia/partners. External audit
of ICAR consortia/partners was conducted by C&AG
and for non-ICAR institutes by C&AG empanelled
CA firms. Internal audits were conducted by an
independent Internal Audit Consultancy Agency (M/s
E&Y) and also by the World Bank through their audit
consultancy agency (M/s GPCL).

Category-wise procurement arrangements
included, civil works mainly consisting of renovation/
refurbishment of existing offices and laboratories;
construction of some additional facilities, farm
building renovation and development estimated to
cost less than US$ 500,000 equivalent. Goods
estimated to cost US$ 1 million and above were
procured following International Competition Bidding
(ICB) procedures. Works and goods estimated to
cost up to US$ 50,000 equivalent were procured
following Shopping procedures, and above US$
50,000 equivalent were procured following National
Competitive Bidingd (NCB) procedures. Rate
contracts of Director General Supplies and
Disposals (DGS&D) were acceptable as substitute
for shopping procedures. Satellite Imagery, aerial
photographs, maps and research data, books,
periodicals, manuals, software, proprietary items,
seeds, plants, fertilizers etc. and petty items
costing less than US$ 400 were procured following
direct contracting procedures. Items costing US$
50,000 or more under Direct Contracting procedures
required prior approval from the bank. Farm
development works were carried out following
Force Account procedures and works estimated
to cost US$ 10,000 or more proposed under force
account procedures required prior approval from
the bank.

Consultancy services were procured in
accordance with provisions of the Consultants
Guidelines of the bank. The methods followed were
Quality and Cost Based Selection (QCBS), Fixed
Budget, Least-Cost Selection, Selection Based on
Consultants Qualifications (CQ) and Single Source
Selection (SSS).  For small assignments costing
UD$ 200,000 or less, selection based on
consultant’s qualification was adopted. The
assignments above US$ 100,000 required
clearance from the Bank before adopting single
source method of selection. In addition services of

Individual Consultants were hired as per the need of
the project.

6.1.2 Procurement Manual: The procurement
manual was prepared for the use of the sub-project
implementing units. It provided the essential
information and brief step-by-step procedures for
procurement of goods, works and services. This
document was intended to guide the procurement
officials directly involved in the procurement
activities. It also helped in understanding the
procurement processes and to achieve uniformity in
procurement processes followed under the project.
The procurement manual provided the minute
details of procurement procedures to be followed
under goods, works and consultancies.  It also
guided on method of procurement to be employed,
bid documents, bids opening, bid evaluation,
contract award, checklists and other standard
formats used in World Bank procurements. The
manual is simple to use and intended to be useful to
a newcomer as well as the experts of the
procurements.

6.1.3 Procurement Plan: The procurement plan
submitted initially to the WB in November 2009 and
further revised in discussion with the World Bank on
annual basis. There was prompt reporting by PIU of
contract award information for all contracts under
ICB/NCB, and consultancies to the World Bank.
Procurement information was collected and
recorded by PIU. Comprehensive half-yearly reports
indicating revised procurement plan, revised
procurement schedule and status report on
procurement were submitted to World Bank. On-line
procurement management software was developed
by PIU to monitor the procurements of consortia/
partners. Representatives from various consortia
partners personally visited the PIU for various
clarifications with respect to procurement of Goods/
Equipment and Services.

6.1.4 Capacity Building for Procurement
Personnel: NAIP was a scientific project and all the
CPIs/CCPIs were scientists with very little
knowledge about procurement procedures. It was
felt necessary for capacity building of implementing
agencies on procurement procedures and
guidelines of the World Bank. The training and
capacity building was undertaken and exhaustive
modules were designed to suit the requirements
of the NAIP project. Keeping in view the varied
background of consortia implementing the project
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the modules were prepared to give them knowledge
of procurement procedures and also provide them
sufficient practical training on the same to enable
them to apply it in actual procurement cases.
In addition, guidance was given on case to case
basis during the actual procurement being carried
out. The details of training programme conducted
are:

• Motivating consortia for seeking assistance of
PIU-Procurement

• Posting of procurement material on NAIP
website for 24 hours online availability by PIU

• Circulation of applicable guidelines/instructions
repeatedly

• Targets fixed for timely completion of
procurement activity

Almost all the consortia handled procurement
through shopping and NCB. While many consortia
like NDRI, IARI, NBPGR, CIRCOT, IVRI and other
major institutes at Hyderabad, Bangalore etc. got
well trained to handle procurement through ICB.
Some of the other consortia under institutes like
IASRI were well trained to take up procurement of IT
system independently to some extent.

There were new lessons learnt in the process
as NAIP project involved implementation units as
consortia partners. These consortia were spread
throughout the length and breadth of the India. There
were some communication gaps between them and
the PIU/other stakeholders. An IT enable project
management system was put in place linking all the
deliverables on the part of the consortia with some
important parameter/tool like release of funds by PIU.
This ensured proper monitoring and timely
implementation of various activities and correct
updated information at all times.

6.1.6 Innovation in Procurement: Analysis of
the procurement process revealed that majority of
the sample sub-projects were satisfied with the
procurement process with 36 percent reporting high
satisfaction levels. Key strengths identified are clear
guidelines, transparent process and provision for
direct purchase. The key areas of concern were
lengthy procedures and difference in guidelines of
the World Bank and ICAR/SAUs. Monitoring and
supervision is done by the Procurement Cell. Proper
guidance was provided in preparation of ICB
documents, getting no objection of the World Bank.
Custom Duty Exemption Certificates were issued to
various consortia partners. The spectacular effort
reduced the number of weeks for the procurement
cycle of high thresholds goods has   sharply reduced
from 50 to 26 weeks. Annual post procurement
review was carried out. There were promotion
efficient procurement practices for wider
effectiveness of the project. NAIP played a game
changing role in addressing the in the form of road

6.1.5 Complaint & Grievance Redressal
Mechanism: Procurement of all the consortia spread
through-out the vast geographical areas of India was
successfully managed thereby assisting in
advancement in 203 NAIP sub projects. Adequate
Grievance Redressal Mechanism was put in place
and necessary guidance was issued to all consortia.
National Coordinator, Comp -3 was identified as a
Nodal officer for this purpose. The Under Secretary
was the Point Person for contact. All complaints were
addressed on priority. To monitor the progress a
Complaint Register was maintained at PIU
Procurement Cell. Some of the complaints were also
received.

For capacity building of Consortia about 1500
persons representing 834 consortia partners trained
at 34 locations.

Procurement Process: The following interventions
significantly contributed for providing the desired
impetus to the voluminous procurement contracts
(more than 15000) in the consortia based NAIP
undertaking procurement in the ICAR:

• Proactive support and guidance from the World
Bank in high value procurements

• Simplification of procedures through
International Shopping upto $ 50,000

• Petty purchases limit raised to $ 400

• Preparation of ICB documents for consortia
wherever applicable

• Proactive guidance & follow up action with
consortia speeded up the procurement

• Helping consortia in preparation of contract
documents

Table 6.1: Training Programme for Procurement

Training Phase No. of No. of
Participants Locations

Phase I to IV  upto 2010 1383 31

Refresher Trainings 2011 109 3

Total 1492 34
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blocks through innovative approaches reforms and
capacity building.

 A regular staff of one Under/Deputy Secretary,
one Section Officer and three assistants provided
the logistics and administrative support to the
PIU, NAIP.  A total of 27 contractual staff including
Office Assistants, Stenographers, System Analyst
and Messengers were engaged for the project.
Twelve Research Associates provided services at
various levels to the PIU staff. The administrative
services were provided to the regular and contractual
staff including withdrawal of salaries, cash and
impressed requirements. The Contractual Menpower
required at various levels of different skills were hired.

Right to Information (RTI) matter was always
attended on priority basis as and when it came.
Matters pertaining to the attention of vigilance are
given top priority. A complaint register was
maintained at PIU NAIP for centralized monitoring
of the complaints received to oversee the status of
complaints and speedy disposal.

Planning (ERP) system was planned under the sub-
project entitled Implementation of Management
Information System including Financial Management
System in ICAR. ERP system integrates different
parts of the business processes and their activities
such as planning, purchasing, inventory, sales,
project, finance, human resources, etc. 

Implementation: Before, implementing the
complete ERP solution in ICAR, the Financial
Module of ERP was tested on a pilot basis at
PIU-NAIP with some of the ICAR institutes, which
were running NAIP sub-projects. Based on the
experiences of the pilot project, the ERP for all ICAR
institutes was planned. The implementation of ERP
was planned in two phases.  Phase-I (A) consisted of
six large institutes, Phase-I (B) of 14 medium
institutes and Phase-II consisted of remaining 79
small institutes of ICAR. Accordingly, the
implementation started with Lead Centre at PIU-
NAIP and Director Finance (NAIP) as Consortium
Principal Investigator (CPI). However, the sub-project
was shifted to IASRI, New Delhi as Lead Centre in
2012. The consortia on behalf of Indian Council of
Agricultural Research (ICAR), New Delhi entered into
a contract agreement with M/s IBM India Private Ltd.
for customization of Oracle ERP (Oracle R12.13) as
per ICAR requirements for the robust and flexible
FMS & MIS System.

Table 6.2: Year-wise Expenditure
(INR in lakh) at PIU (2007-14)

 PIU- CBNT PIU- TOTAL
NAIP (PIU) GEF  PIU

2007-08 335.0   335

2008-09 595.0   595

2009-10 581.0   581

2010-11 731.0   731

2011-12 810.0  4.1 814.1

2012-13 509.0 5.3 7.1 521.4

2013-14 619.0 8.1 174.0 801.1

Total 41798.0 13.4 185.2 4378.6

6.2 Management Information System (MIS)
including Financial Management System
(FMS) in ICAR

Considering the power of Information and
Communication Technology (ICT), an attempt has
been made under NAIP to develop a Management
Information System (MIS) and Finance Management
System (FMS) in the Indian Council of Agricultural
Research. Administrative and Financial support and
effective monitoring of the projects are essential to
achieve the intended objectives of agricultural
research education and extension in the country.
Keeping the ultimate task of providing ICAR with an
efficient and successful tool, Enterprise Resource

Fig 6.1: Modules of ERP solution

A Central Data Centre (CDC) of ICAR with “ICT
Infrastructure and Unified Messaging and Web
Hosting Solution” was further added under the sub-
project and the CDC was established at IASRI, New
Delhi. The CDC address the requirement of MIS-FMS
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including web hosting and unified messaging
solution. The Data Centre also provided the facility of
hosting web applications developed at different
institutes of ICAR and for co-locating the application
specific servers developed along with Storage Area
Network (SAN) facility for hosted applications.
Development of the ICAR-ERP solution started with
the designing of its technical architecture in
discussion with technical committee. System and
networking requirements for end-users at institutes
were finalized and communicated to ICAR institutes.
Different instances for production, development, test
and training were planned. Production instance is
designed in fail-over safe mode. Database and
application servers were designed in Active-Passive
mode. ICAR-ERP solution was developed by
customizing Oracle R12.13 ERP solution as per ICAR
requirements. User Acceptance Testing workshops
were organized at IASRI to demonstrate, test and
evaluate the functionalities of the developed solution.
The feedbacks from UAT sessions were incorporated
in the system.

discussion with core team and partner organizations.
Further, the AS-IS documents were prepared in the
functional areas.

For requirement study, core team was identified
at ICAR HQ in each functional area of Finance,
Human Resource, Project and Procurement.
Requirement study was carried out in collaboration
with ICAR HQ and partner organizations. Based on
requirement analysis, AS-IS documents were
prepared which covered the current process
followed in ICAR institutions in the functional areas
of Financial Management, Project Management,
Supply Chain Management, Human Resource
Management and Payroll. The TO-BE documents,
mapping of current processes in different functional
areas in oracle application, were prepared in

Fig 6.2: Flow chart for creation of purchase
order under the ERP solution

Fig 6.3: Architecture of MIS-FMS

This ERP facilitates efficient and effective
planning and management of resources. The system
integration processes were carried out in the five
major functional areas: Payroll and Pension, Grants
and Budgeting, Supply Chain Management, Human
Resources and Project Management.

As a basic requirement of ERP, the precise data
was digitized from service records; assets records,
pension and master data were verified and migrated
into the ERP system. Necessary infrastructures
(servers, storage, Oracle ERP) were procured and
installed to host the application at IASRI. Before
implementation, the requirement analysis documents
(12), Technical Architecture document (1), User
Manuals (11) and Computer based Training Material
(102) were prepared. Trainings have been organised
for more than 1500 personnel in various institutes in
addition to hands on training at individual desk. The
ICAR-ERP solution consists of following major
modules covering solutions for various activities as
mentioned in the chart.

6.2.1 Financial Management: The module
covers solutions for General Ledger, Account
Payable, Account Receivable, Cash Management,
Fixed Assets Management, Budget Management and
grants. The Grants and Budgeting (G&B) sub-module
covers all the processes related to budgeting process
(Plan & Non Plan), EFC budgeting and item
procurement, draw and disbursement of funds.

6.2.2 Project Management: All project related
activities starting from status report creation,  scope
for Project Information, Project Costing, Project
Documents, Contract Management and Collaboration
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of Project documents including RPP I, RPP II, RPP III
and RPP IV along with their evaluations, ratings,
approval and budgetary and activity management
are covered under this module.

6.2.4 Human Resource Management: The
module covers Employee Information, HR Policies,
Leave Management, Performance and Appraisal
System. The sub-module Core Human Resource
includes recruitment, employee details, promotion
and pay fixation, retirement, transfers, accounting of
leaves, maintaining and updating service books.
Further a Self Service sub-module is provided which
allows an employee to apply leave, update personal
information, tax declaration, submit APAR and NOC’s.

6.2.5 Payroll System: The Payroll module
includes employee payroll, salary, earnings,
deductions, handling of loans and advances, GPF,
Pension Payment, Retirement Benefit and Income tax
calculation and arear calculation for all the ICAR
employees. All pension processes such as retirement
initiation, sanction, authorization and generation of
statutory pension forms is also captured in the
system.

The ICAR-ERP solution has been implemented
in 62 institutes, the snapshot of the ERP is displayed
as mentioned below:

Fig 6.5: Project management process flow

Fig 6.6: Procurement process and store
management Flow

Fig 6.4: Grant and budgeting process flow of
ERP solution

6.2.3 Material Management: The module deals
with the Purchase and Inventory Management
including indent creation with approval process,
procurement process with EFC linkage, receiving of
material, its  inspection, and process of item tracking
from inventory maintained in stores.

Fig 6.7: Snapshot of ERP realtime implementation

6.2.6 Capacity Building for ERP Implementation:
Before implementation of the developed system,
end-users trainings for institute personnel were
imparted. Strategies regarding cut over and migration
of data and onsite and offsite support were planned.
Training manuals were prepared in different functional
areas. IBM and IASRI project team members
provided training to personnel in their respective
functional areas. The implementation trainings were
imparted at NDRI, IARI, NAARM, CRIDA, CIFE,
CIRCOT and Delhi based institutes NCAP, NBPGR,
IASRI, DMR, DFR, NCIPM, NRCPB.

Sensitization workshops and trainings activities
were carried out in collaboration with partner
organizations at their respective locations as well as
at lead centre. The sensitization meetings/



NAIP COMPONENT – 1

93

workshops organized at partner institutes were
attended by their personnel as well as the persons
from other ICAR institutes. In total 240 Personnel
from different sections of these institutes were
sensitized for MIS/FMS implementation along with
detailed discussion on data digitization templates.

User Training Manuals, Technical Reports as well as
media product in the form of Computer Based
Training (CBTs) for using ICAR-ERP. The ICAR ERP
is a game changer in the personnel and finance
management of ICAR. The project provided the
capacity building of ICAR personnel by organizing a
large number of trainings before implementation of
ICAR-ERP for effective usage.

6.2.8 Impact of ICAR-ERP Solutions: The
implemented ICAR-ERP solution provides the
following:

• Internal procedure simplification, much easier
information retrieval, improved performance
management, and increase in work efficiency.

• Streamlining the flow of information and
eliminating the unwanted flow of information.

• Secured workflow.

• Re-engineered business processes in five
functional areas across ICAR institutes.

• An efficient, streamlined and cohesive set of
business process units such as finance,
accounting, purchasing and distribution,
inventory management, strategic policy planning
and development, project management, training
and human resource in ICAR.

• An integrated and shared database that supports
multiple functions used by different functional
units and at the same time will also offers some
degree of synchronized reporting and
automation also eliminating the need for multiple
entries of the same data.

• A uniform platform ensuring no discrepancy in the
information that is processed and that ensures to
bestow impressive strategic, operational and
information-related benefits to ICAR.

6.2.7 MIS for Efficiency, Timely Delivery and
Accountability: The implemented ICAR-ERP is a
centralized data management system across all
ICAR institutes and finally creates an IT environment
in ICAR across all disciplines on a real time basis. As
a sustainability plan of MIS-FMS, ICAR provided a
provision of Rs 1600.00 lakh in 12th Plan document
of IASRI, New Delhi for the period beyond NAIP.

ICAR-ERP also integrates all of the
organization’s functions by allowing the modules to
share and transfer information through interne freely.
In addition, all information is centralized in a single
relational database inter-connected to all modules,
eliminating multiple entries of the same data. The
ERP as a uniform platform ensures error free
information flow. A number of documents were
published in the form of AS-IS, TO-BE documents,

❏❏❏❏❏
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Project Implementation Unit

Project Implementation Unit (PIU) catalyzed the
governance, management, implementation and
coordination of NAIP sub-projects spread across the
country, which demanded coherent and streamlined
flow of information and resources as per demand for
efficiency and timely delivery in the execution of
NAIP project.

The NAIP was implemented in a decentralized
manner and the effective implementation required
well-developed accountability systems. Once the
contract was signed, the parties involved were
assured faithful implementation according to the
letter and spirit of the contract. For successful
implementation of the NAIP, it was contingent upon
the project to carry out frequent and intensive
interaction with a broad array of the NARS
stakeholders.

The Project Implementation Unit (PIU), headed
by the National Director (ND) was responsible for the
coordination and facilitation of implementation of the
entire NAIP. The PIU comprises  four National
Coordinators (NCs), respectively for Organisation
and Management (Component 1), Production to
Consumption Systems R&D (Component 2),
Sustainable Rural Livelihood Security R&D
(Component 3), and Basic and Strategic Research
Projects (Component 4). The PIU also comprises
expertise in Administration, Finance, Procurement,
M&E, Management Information Systems (MIS),
Learning and Capacity Building (L&CB) and Social/
Environmental aspects.

7.1 Governance and Implementation

The PIU-NAIP co-ordinated and facilitated
implementation of the NAIP under the direction and
supervision of the National Steering Committee
(NSC) and Project Management Committee (PMC).

National Steering Committee (NSC): NSC of
key stakeholders in the NARS was established by
the ICAR to serve as the national apex body
responsible for overseeing all aspects of NAIP. The
NSC set policies and provided guidance to ensure the
timely achievement of the main goals of the project.
The NSC principally provided guidance to the Project
Management Committee.

Project Management Committee (PMC): PMC
had direct executive responsibilities for sanctioning
the proposed NAIP-financed activities and for the
overall management of NAIP, including the effective
and efficient implementation of the entire project,
resource management and use, and monitoring and
evaluation (M&E) of all NAIP-supported activities. The
PMC also served as the link with the Subject Matter-
related Divisions of ICAR - for technical liaison, and
for resolving any management issues.

Organisation & Management Program
Committee (O&MPC): O&MPC included a multi-
disciplinary panel responsible for selecting and
awarding activities under Component-1. O&MPC
guided the effective and efficient implementation of
activities of Component 1 through inputs at critical
stages such as the annual workshops and mid-term
reviews (MTRs).

Research Program Committee (RPC): RPC
was responsible for objective and transparent
assessment and selection of grant funding for
consortia under Components-2, 3 and 4. The RPC
was also involved at the time of the annual workshops
and consortia MTRs, and in case a need for
substantial modifications of ongoing consortium
activities.

O&M Advisory Group (O&MAG): O&MAG was
a multi-disciplinary advisory panel responsible for
organizing the screening and evaluation of activities
proposed under Component-1 before final
consideration by O&MPC.

Technical Advisory Groups (TAG2, TAG3, and
TAG4): Three TAGs were responsible for facilitating
and synthesizing “peer reviews” involving scientific
and technical assessment for final consideration by
RPC of proposals under Components-2, 3 and 4,
respectively, TAG members participate in the annual
workshops; they also assisted in monitoring
progress and quality of implementation especially
during MTRs, and in case substantial modifications
are required. The TAGS frequently called on
referees to examine and assessed consortium
proposals supported under Components-2, 3 and 4.

Consortium Advisory Committees (CACs) was
responsible for setting priorities and local level

7



96

FINAL REPORT 2006-2014

oversight, monitoring implementation of the
approved consortia, and for approving required
modifications in the program of each consortium
during implementation under Component-2, 3 and 4.
There is a CAC for each consortium. The CACs
principally provided guidance to the Consortium
Implementation Committees.

Consortium Implementation Committees
(CICs), was responsible for day-to-day coordination
and management of the preparation and
implementation of each RPC-approved and PMC-
endorsed consortium under Components-2, 3 and 4,
including M&E.

For effective governance the various committee
meetings were conducted on regular basis. During
the project period, 14 Implementation Support
Missions and 2 Mid-Term Review (MTR) were
conducted by the World Bank. 10 National Steering
Committee (NSC) meetings, 35 Project Management
Committee (PMC) meetings, 41 Research
Programme Committee (RPC) meetings and 22
Organization and Management Programme
Committee (OMPC) meetings were conducted at
PIU-NAIP. In addition, Department of Economic
Affairs (DEA), MoF conducted Tripartite Portfolio
Review Involving ICAR and WB on regular basis.
Four Cross-cutting workshops were organized for
cross learning among the components. The
component-wise Annual Review Workshops were
also conducted to review the status of sub-projects.
Further, the consortia undertook CAC/CIC meeting on
regular basis.

7.2 Role of PIU in Procurement

Procurement in NAIP was decentralized and
procurements were carried out by consortia for
research activities undertaken by them. Under
Secretary (Procurement & Administration) was
posted to work in the Procurement Cell of PIU.
Services of Procurement Consultant of RITES Ltd.
were hired to provide support to the Procurement
Cell of the PIU.

The procurement plan was updated in a timely
manner and submitted to the World Bank.
Procurement undertaken by various consortia
partners were monitored and supervised at PIU
NAIP. Proper guidance was provided in preparation of
ICB documents, getting no objection of the World
Bank. Custom Duty Exemption Certificates were
issued to various consortia partners.

 A proper Grievance Redressal Mechanism was
in place at PIU NAIP. National Coordinator,
Component – 3  was identified as a local point person
for disposal of any grievances. At consortia level, the
CPI/CCPIs were sensitized to handle any such issue
meticulously. Guidelines were issued to the head of
the Institutes, where NAIP sub-projects were being
implemented.

Annual Post Procurement Review was carried
out by the World Bank appointed agency, M/s GPCL
at different locations viz. Mumbai, Hyderabad and
New Delhi. The report was reviewed and comments
of PIU, NAIP were also submitted to the World Bank.
Action was also taken to make further detailed enquiry
on the major issues pointed out by GPCL in a few
consortia.

Advisory containing the major findings of Post
Procurement Review by GPCL and Internal Auditors
report by the Internal Auditors of PIU NAIP was issued
to all the sub-project Implementing Units to avoid the
occurrence of  those mistakes.

7.3 Role of PIU in Financial Management

The main challenge in the NAIP was that the
project was being implemented by agencies spread
all across India and the numbers of spending units
were large. Therefore, mere collection of financial
information from the various units, consolidation of
the same and making them available to the
management in a timely manner for decision-making
was a challenge. The consortium members got their
financial management systems assessed and
certified by one of the CA firms from the roster or by
the finance wing of the PIU. M/s Ernst and Young
certified that the financial management systems of
the consortium members were compliant with the
project requirements. Each implementing agency
got the audit carried out as per the schedule and by
the agency notified by the PIU. The internal auditor
assessed the operation of the project’s Financial
Management System, including a review of internal
control mechanism. This assisted the PIU to identify
issues and take corrective actions in timely manner.
The institutions where internal audit conducted, was
decided by the PIU based on magnitude of
expenditure and risks perceived. The staff were not
to be changed/transferred at frequent intervals
unless and until required to be done on
administrative grounds but with information to the
PIU, NAIP. The PIU and every spending unit were to
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maintain throughout the project period staff in
positions agreed for handling finance functions.

Sound financial management system (FMS)
includes mobilization of resources, releases,
accounting and financial reporting which will ensure
accurate and timely information regarding project
resources and expenditures. Similarly, there should
be timely audit of the financial statement of the
project for necessary action relating to proper
utilization and appropriateness of expenditures for
reimbursement by the World Bank. The other
features of the FMS include maintaining separate
bank account, preparation and timely submission of
bank reconciliation statements and fund transfer
through RTGS to ICAR/SAUs/NGOs/Private Sector/
other Government Departments. The financial
management is also responsible for conducting
timely audit, settlement of audit paras and getting
reimbursement through CAAA.  The main challenge
was to ensure the right Financial Management by
adopting a common set of rules and guidelines for all
the consortia spread throughout the country. Strict
timeline in obtaining various financial reports has to
be adhered to as stipulated by the World Bank and
ICAR. The financial reports (SoEs, AUCs, BRS, etc.)
were submitted in time by most of the ICAR
Institutes. However, the numbers of defaulters were
more amongst Non-ICAR partners. Since the FMS
could not be implemented, the financial reports were
obtained by post/ mail and compiled at PIU-Finance.
This led to delay in timely submission of SoEs
to the O/o CAAA for reimbursement of Claim.
PIU-Finance has overcome this problem by
submitting the supplementary claims to CAAA at
short intervals.

There was a substantial delay in submission of
consolidated AUC (2011-12) to the World Bank. This
was mainly due to the fact that Statutory Audit of
ICAR institutions and Ministry of Agriculture was
shifted from PDA (SD) to DGA (CE) division of the
C&AG. This was overcome to a great extent by
holding a series of meetings with Director General of
Audit (Central Expenditure) and Director of DGA
(CE). The concerned Audit office subsequently
issued a strict deadline to all its units and all the Audit
Reports were obtained.

Actions on issues and how resolved: A web
enabled Financial Management Software was
envisaged for NAIP in PAD. However, its scope was
later on enhanced to 12 modules including Financial

Management Software and the same is expected to
be implemented from July 2014. The FMS software
was adopted by 6 implementing Units and PIU only
on pilot scale from April 2008 to March 2012. The
same could not be implemented so far for all the
Consortia Partners as part of the PAD Financial
Covenants. In order to tide over the above problem,
PIU Finance has developed its own software in using
MS Access as backend (Database) and Visual Basic
6.0 as front end for capturing data related to
Statement of Expenditure received from consortia
partners which has been very helpful in generating
various reports related to consortia (365 Nos.) &
sub-projects (203 Nos.) and the same has been
used for submitting reimbursement claim to office
of Controller of Aid, Account and Audit (CAAA),
New Delhi well in time.

7.3.1 Budgeting and Fund Flow System: Under
the NAIP, the ICAR acquired the funds through
DARE under its annual plan budget. These fund flow
directly to the PIU. The Budget for the entire project
was approved at the central level before 31st of
March every year. Budgeting involved planning for
the operations and forecasting the activities and
related expenditure thereto to be incurred at a later
stage. The budgeting exercise started with signing of
the MoU/contract and the issue of Sanction Letters.
This Letter contained the physical and financial
targets over the life of the project. Thus, the details
were   mentioned on the contract/MoU and Sanction
Letters formed the basis for Budgeting and its
Control. Further, to distinguish the NAIP budget from
the Ministry of Agriculture (MoA) budget, a separate
budget head was assigned for the NAIP. This
simplified the identification of the NAIP budget and
helped in monitoring the budget utilization from time
to time.

7.3.2 Budget Allocation, Re-allocation and
Release of Fund: The budget compiled by the
Finance wing of PIU was submitted to the DARE/
ICAR. On receipt of the sanctioned budget, the PIU
re-allocates the annual budget to the agencies
based on their budgetary requirements. While
allocating these funds, the PIU considered some
keen aspects such as importance of the work
handled by the unit, priority of work based on the
NAIP – ICAR/World Bank guidelines, funding
required for completion of pending work, allocation
as per EFC, inter linkage of expenditure with other
components which are taken up.
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During the year, Finance and Accounts wing of
the PIU monitored the fund utilization status on a
quarterly basis, based on expenditure statements
received. On review, if it was felt that the funds
allocated utilized by the agency due to certain
reasons, the same was reallocated to an agency in
need. Such re-allocation of funds was possible after
following normal government procedures and
obtaining the required sanctions from the competent
authority. Once the competent authority approved
the research sub-project, the process of flow of
funds and reporting of expenditure started. The
major Governing guidelines for the Financial
Management were the following:

After signing the MoU/agreement, the first
installment of funds for the first financial year of the
project was disbursed in the form of a mobilization
advance, which comprised 50% of the budget
provided for revenue expenditure and the full
budget of the capital expenditure of the first year.
Subsequently, the release of funds to the
implementing units was linked both to the progress
of technical programmes in terms of deliverables as
reported by the PIs and CCPIs and accepted by NCs
and the progress of expenditure during the previous
reporting period. The funds were released on six-
monthly intervals against the sanctioned budget
provision of the financial year. The fund for capital
expenditures was disbursed in a single installment at
the beginning of each financial year.

7.3.3 Electronic Transfer of Fund: The funds under
the NAIP were transferred electronically (through
RTGS). To facilitate flow of funds, the PIU and all
other spending units opened accounts with the same
bank or, for areas where the selected bank did not
have any branches, with any other bank, which had
a tie up with the selected bank. The Banker provided
a terminal at the PIU which gave the status of the
account of each spending unit on a daily/weekly
basis. Bank statements were provided by the Bank
to every spending unit for its withdrawals on a
monthly basis. Spending units reconciled their
withdrawals with their books and sent it to the PIU on
a monthly/quarterly basis.

7.3.4 Accounting System: The Project
Implementing Agency under the World Bank,
maintained a Financial Management System
including adequate accounting and financial
reporting, to provide the accurate and timely
information to the Bank and the Government

regarding project resources and expenditures.
Besides the accounting system evolved to maintain
departmental accounts of the project entity as per
the Departmental Accounting Procedure. The project
entity needed to maintain an independent record of
transactions to show the expenditure incurred under
the project separately under each category of loan
proceeds as laid down under the loan / credit
agreement. The accounting record showed
separately the value of contract approved under
each component of the category and expenditure
incurred periodically under the contract and the
claims submitted to Government of India against
such expenditure. The project agency at periodical
interval reviewed this accounting record to monitor
that the total expenditure incurred does not go
beyond the approved contract value. The PIU takes
necessary timely action to revise the contract value
for approval much in advance whenever the total
expenditure under the contract was likely to exceed
in the near future. No claims were sent to
Government of India over and above the approved
contract value. A financial statement of expenditure
under each category contract- wise  were duly
prepared annually for the year ending 31st March for
onward submission to the World Bank. A similar
statement also accompanied the audit report on the
project financial account for the year as a whole.
Accrual Accounting System i.e. the double entry
system of accounting was followed to have the
uniformity in the project accounting.

7.3.5 Fund Release: The PIU was also responsible
to release funds to the ICAR Institutes, SAUs and
NGO/Partners, etc. under the approved sub-
projects, activities . These units in turn were required
to furnish Annual Accounts, Statement of
Expenditure and Audit Utilization Certificates (to be
submitted by other than the ICAR Institutes) to the
PIU. Also, the World Bank’s Articles of Agreement
required the borrower to ensure that the credit/ loan
proceeds are used only for the purpose set out in the
loan documents including the Project Appraisal
Document (PAD) and that the goods and services
required for the project were procured in accordance
with the Bank’s procurement procedures. Further,
the records were kept sub-project-wise, so that
various Financial Statements could be sent with
respect to amount of funds received for the sub-
projects from the respective source, i.e.
consolidation would be done sub-project-wise at



NAIP COMPONENT – 1

99

various lead institutions/ funding agencies. Each
implementing centre  maintained its Cash Book,
Cheque Book/ DD Register, Valuable Register,
Grant Register, Project-wise Expenditure Control
Register, Asset Register, Advance Register,
Objection Book, Balance Sheet etc. as in case of
institution funds.

7.3.6 Reporting of Expenditure: While incurring
expenditure, the implementing agency utilized funds
strictly in accordance with the approved allocations
for the sub-project as envisaged in the sanction
following the WB guidelines/procedures and the
term and conditions of the projects. Any over-
utilization or utilization not in accordance with the
sanction was not reimbursable. Quarterly reports on
fund utilization, i.e. Statement of Expenditure (SoE)
were submitted by the implementing centres directly
to the PIU/ ICAR, copied to the lead centre of the
consortium for its endorsement/authentication but
with online system, this arrangement was reviewed
and modified for reporting on a monthly basis, for
which the PIU informs implementing units
separately. For reporting purposes, a usage of the
standards formats prescribed by the WB/PIU was
mandatory for each implementing agency. The SoEs
were consolidated at the PIU. The consolidated SoE
for the project as a whole was submitted to the World
Bank for claiming re-imbursement. The SoE in
respect of the ICAR institutes was submitted to the
Principal Director of Audit (Scientific Department) for
arranging audit of the NAIP,

The budget utilization was certified annually by
the competent authority i.e., the head of the
organization and the head of the finance of each
member institution/ organization of the consortium.
The PIU developed a Financial Management
Manual, which laid down financial and accounting
policies and procedures, standard reporting formats
etc. This was followed by all the member institutions,
and Financial reporting (expenditure statements and
bank reconciliation statements) from Implementing
units to the PIU. The FMR formats provided for in the
Finance Manual. The PIU will furnish consolidated
FMRs on a quarterly basis, to the Bank.

7.3.7 Financial Control: This includes inspection
at periodic intervals carried out by the PIU to monitor
the financial management of the implementing
agencies. Funds were utilized for the bonafide/
intended purpose using the prescribed norms and
procedures of GOI/World Bank and not diverted to

any other schemes/heads etc. Expenditure was
kept within the approved budgetary allocation. All
basic records such as cashbook, cheque register,
counter foils of cheques,  grant register, project-wise
and sub-head-wise expenditure control register,
assets register etc. were maintained. All advances
irrespective of their nature were adjusted within the
prescribed time limit but before the close of the
financial year to which they pertain. All procurements
were made following the World Bank guidelines/
procedures. Revenue/interest generated if any,
during the project period was refunded to the PIU.
Incurring of the expenditure within the sanctioned
budget was ensured.

7.3.8 Disbursement of Fund: Disbursements
were made in the traditional system of
reimbursement with full documentation and against
a statement of expenditure (SoE). Consolidated
quarterly/half yearly claims were submitted by the
PIU to the Bank for reimbursement. A uniform 80%
disbursement rate across the different cost
categories and components was agreed upon.
Disbursement was made as 80% of the allowed
statements of expenditures. Funds were disbursed
against SoEs. Expenditure as shown in the SoEs
was certified by the GOI, as the Borrower, as
representing the eligible project expenditure.
Supporting documents for SoEs were available for
post-review by the Supervision Missions of the WB
Auditors.

7.3.9 Audit Requirement and Procedure: PIU
maintained a roster of A category CA Firms
empanelled with the C&AG. The accounts of the sub-
project are audited by the C&AG in case of the ICAR
and other Government institutes and Private
Chartered Accountants from the roster maintained
by the PIU in case of other consortia members. The
SAUs had an option of getting their accounts audited
by the local fund auditor who does statutory audit of
SAUs or by a Chartered Accountant Firm from the
roster maintained by the PIU provided they meet the
deadline of submitting the audit report to the PIU
within the stipulated time. The annual project
financial statements, duly audited and a compiled
audit report were submitted to the bank within six
months at the end of each financial year. The PIU
compiled the audit observations with the help of a
selected private audit firm hired and send a single
report to the bank. The annual project financial
statements, duly audited, were submitted to the
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Bank within six months of the end of each financial
year. The responsibility of getting the accounts
audited and submission of the AUCs at the end of
each financial year to the PIU by the due dates as
per the dates so fixed by the PIU was  with the
individual implementing agencies under the overall
responsibility of the Lead Centre of the consortium,
In case of an audit disallowance, the expenditure so
disallowed was transferred from the NAIP to some
other source of funds of the implementing agency
and the resultant balance was refunded to the PIU-
NAIP immediately after the conduct of audit.

7.3.10 Internal Audit: The World Bank
recommended appointment of a reputed audit firm
acceptable to the Bank under agreed TOR. Audit in
each quarter was done on a sample basis (selected

sample of spending units and within that selected
sample of transactions). The sample for audit in
each quarter was selected in consultation with the
PIU based on factors such as amount of expenditure
incurred, perceived risks etc. Considering the large
size of the operation and multiplicity of spending
units, a quarterly internal audit was conducted by M/
s Ernst and Young through time based contract.
It has covered 50% of the Consortia partners. The
internal auditor assessed the operation of the
project’s financial management system and
reviewed internal control mechanisms. Issues
arising in the external and internal audits were
promptly addressed and acted upon in a timely
manner by the project authorities.

❏❏❏❏❏
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 Innovation Ecosystem and

Management of Change

The innovation has been touted as the new
engine of development in the knowledge economy.
The project spun out varieties of innovations such as
technological, organizational, social, frugal, and
disruptive innovations. It also deployed innovation
brokers and agents. Truly, an innovation ecosystem
with innovation toolkit consisting of standard
operating protocols, best practices, guidelines and
policies, resources and expert directories, mentoring
and capacity building, skill and entrepreneurship
development, documentation templates and tools
etc. main streamed by the ICAR so that innovation
capacity of the ecosystem is enhanced continuously.
Further, a system wide efficiency, effectiveness and
change in mindset were noticed in the entire NARS
after implementation of NAIP in general and
Component-1 in particular.

8.1  Innovation Ecosystem under NAIP

It is pertinent to mention that formal orientation
about innovation ecology was not imparted to the
partners. As a result, pursuing varieties of innovation
types cited in the literature were merely coincidence
but not planned activities. Attempts therefore, were
made to identify a few examples under two types of
innovations; (1) Technological Innovation, and (2)
Disruptive Innovation.

8.1.1 Technological Innovations: The NARS is
adept in creating new varieties of the crops, fruits,
vegetables, breeds, farm inputs and miscellaneous
tools required for seeding to processing. More than
250 patent applications have been filed, and over
500 research papers have been published in high
impact [National Academy of Agricultural Sciences
rating > 6] peer reviewed journals. There are 331
technologies, which have been commercialized, and
over 50 new rural industries were piloted. Synergies
with other agencies have been forged through
consortia approach. An Agri-Tech Investors Meet
was organized on 18-19 July 2013, where 58 NARS
technologies (32 developed under NAIP) were
transferred to private entrepreneurs generating
license fees of r 320 lakh in a day.

8.1.2 Disruptive Innovation: A disruptive
innovation is an innovation that helps to create a
new market and value network, and eventually
disrupts an existing market and value network (over
a few years or decades), displacing an earlier
technology. They are technologically straight forward,
often consisted off-the shelf components put together
in a product architecture that is simpler than prior
approaches and these may not be heavily R&D driven.
Unlike sustaining innovations which are incremental in
nature, disruptive innovations create new demands
and open up new markets. Some of examples of such
innovations emerged out of NAIP are:

• Consortium of e-Resources in Agriculture
(CeRA): The website was specifically created to
share science based knowledge to accelerate
rate of research for development under NARS.
The CeRA website (www.cera.jccc.in; recently
updated as www.jgateplus.com) has ensured
24x7 hours online accesses to 3492 national
and international journals to 147 NARS
institutions including regional research stations
through IP authentication. The website has
recorded a high Google page rank of 6 out of 10
indicating rich content, high traffic and dense
links. Over 5 million articles were downloaded
by the end users during 2008-2013. CeRA has
caused disruptive innovation creating new way
of literature search and access to the NARS
institutions. It has triggered both, quantity and
quality of publications output across NARS as
revealed through Web of Science (WOS).

• e-Publishing of Scientific Journals: A standard
web-based, user-friendly e-publishing portal
was implemented for publication of ICAR
Journals and this facility was being offered to
several societies engaged in agricultural
research and development in bringing out
publications in the form of peer reviewed
journals. This has created unprecedented
global publicity and visibility to these journals.
There were about a million page views in a
calendar year and the visitors were from 192

8
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countries. This consortium is another example
of disruptive innovation changing the way; the
journals were published by NARS.

8.1.3 Organizational Innovation: The organization
(NARS) has adopted de novo approaches in
implementing the project. Improved means of
procurements, timely submission of SOEs,
empowerment of investigators through delegation of
powers, high level of capacity building, involvement
of skilled youth etc. have led to many changes at the
institution level.

8.1.4 Social Innovation: Consortia approach
involving about 200,000 workers including
beneficiary-farmers has been a new experience to
the partners and NARS. The total beneficiaries
including the student community exceeded 300,000.
Some consortia partners were able to record social
change patterns in the life of tribal population under
Component 3.  These patterns have been analysed
and it has been noted that pattern have shown
better livelihood support for people living in
disadvantageous area.

8.1.5 Sustaining Innovation: Productivity
enhancement is an example of sustaining innovation
in the field of Indian agriculture. India has witnessed
increasing trend in production of food grains, eggs,
milk, horticultural produce etc. during last decade. In
fact, the agricultural production never recorded a
negative growth during last decade in spite of
fluctuating temperatures, frequent floods and droughts.

8.1.6 Co-Innovation: Working with diverse
groups in Consortia has resulted in co-innovations.
The examples of co-creation of content under
e-learning modules, e-Granth, knowledge portals,
inspired discoveries under bio-prospecting of genes
using  allele mining and farmers’ participation under
Components 2 and 3 are note-worthy.

8.1.7 Innovation Broker and Agent: JCC
platform serviced by M/s Informatics India Pvt Ltd
and various publishers under CeRA, m-Krishi by
Tata Consultancies Services are the success stories
of involvement of innovation broker and agent.

8.1.8  Innovation Tool Kit: NARS has internalize the
experiences gained and lessons learnt during
process through tool kits such as standard operating
protocols, best practices, guidelines and policies,
resources and expert directories, mentoring and
capacity building, skill and entrepreneurship
development, documentation templates and tools

etc. so that innovation capacity of the ecosystem is
enhanced continuously.

8.2 Innovative Strategies for Change Management
in NARS

The governance, implementation and coordination
of NAIP sub-projects spread across the country
demanded coherent and streamlined flow of
information and resources as per demand for
efficiency and timely delivery in the execution of the
NAIP in the ICAR. The NARS was catalyzed by
implementation of the project through several
innovative approaches, to improve the system-wide
efficiency and effectiveness for sustaining and
accelerating agricultural growth rate with better
science based knowledge, scale and speed.

8.2.1 Consortium Approach: Identification of
consortia partners was major challenge before the
project, which included the selection of right partners
with real interest, commitment and capabilities that
ensured the successful implementation. A
consortium is a formal collaborative arrangement of
like-minded partners from diverse backgrounds but
having skills and expertise to bridge missing links/
gaps in solving a complex, multidimensional
problem. All the consortium partners bridge the
missing links and shared required available
resources with mutual understanding and
agreements. This concept has now been adopted,
for instance, by the Education Division of ICAR in the
management of Niche Area of Excellence
programme.

• Facilitation of Private Sector: Private sector
will be keen to become partners if IPR
guidelines are clear and friendly. It is likely to
attract more capital for research projects
leading to required economically viable
technologies. ICAR has finalized Intellectual
Property right (IPR) guidelines which were
adopted while approving the projects under
NAIP. As regards sharing capital expenditure by
private sector in NAIP sub-projects, it was
agreed for sharing provided the project proposal
contains at least 50% researchable issues. It is
also agreed to hand over the equipment (capital
cost) to private sector after the completion of the
project at depreciated value or will be shifted to
the nearest ICAR institution/ SAU for public use.
One more model being tried includes purchase
of such costly equipment by nearby related
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ICAR institution/SAU and placing it in the
premises of the private sector during project
period and reinstalling it at ICAR/SAU after the
project is completed. These guidelines helped
the private sector units to participate better in
NAIP sub-projects.

global competitiveness with larger spin-off benefits
to India (publication in high impact journals, patent
applications, product orientation). They aim at
keeping scientific competence in the forefront to
meet all continuously emerging and anticipated
problems. NAIP strongly believes in pushing
scientific frontier by attaining scientific excellence as
the surest and enduring way to contribute to science
led inclusive and sustainable growth of the sector.
Since, a bigger NARS like India has several
Organization and Management (O&M) system
problems requiring structural/process reforms on
continuous basis; Component 1 is designed not only
to consolidate gains made under the previous NATP
(like PME, ISD, PPP) but also to add important
newer developments/ideas like IPR management,
business planning and development, policy and
visioning, gender concerns, online Management
Information System (MIS) for Administration and
Finance including research, e-research and
governance, decentralized procurement, systematic
costing of projects, and massive international
training plan in frontier science areas in the
advanced laboratories of the world for researchers
and research managers.

The NAIP was implemented in a decentralized
manner and the effective implementation of
competitively financed activities by consortia of
service providers from both the public and private
sector required well-developed accountability
systems. Once the contract was signed, the parties
involved were assured faithful implementation
according to the letter and spirit of the contract. For
successful implementation of the NAIP, it was
contingent upon the project to carry out frequent and
intensive interactions with a broad array of the NARS
clients and stakeholders, including those from the
farm and private sector. The structure and bodies
were set up in the connection to facilitate such efforts
and to ensure smooth and effective project
implementation for delivery. Openness,
transparency, rapid communications and feedback
played a crucial role to achieve the projects’ multi-
faceted objectives. Internet-based linkages among
all project entities and stakeholders were put in place
from the NAIP start-up.

• Help Desk Creation: A Help Desk was created
to guide the process of sub-project formulation
right from concept stage. The help desk created
at NAARM, Hyderabad with assistance from a

• Diversity of Consortia Partners: NAIP is the
first pluralistic participation based project of
ICAR involving a wide spectrum of institutions
drawn from NARS (ICAR Institutions and SAUs
including Krishi Vigyan Kendra), IITs, Central
and traditional universities, CGIAR institutions,
private sector such as NGOs, corporate
partners etc. as evident in Fig 8.1. A large
presence (35%) of institutions other than NARS
is note-worthy. Public Private Partnership (PPP)
has been the new focus in NAIP as evident from
the participation of 212 institutions. Through this
project, involving a new way of doing business
was demonstrated within the mandated
institutional framework of multi-partner
institutions including private partners and
institutions other than NARS, farmers and
cooperatives etc. The diversity of the consortia
is presented in the pie-chart.

8.2.2 Strategic Approach: NAIP has innovative
strategies of carrying out agricultural research
activities through market orientation (Component 2),
social inclusion (Component 3) and organisation &
management reforms (Component 1). Even under
science (Component 4), the routine business
following usual approach (smaller, limited objective,
research publication oriented) was not pursued.
Emphasis was given to basic and strategic research
in frontier areas of agricultural sciences to attain

Fig 8.1: Distribution of consortia partners
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professional consultant helped in sensitizing
prospective project proponents for preparation
of fruitful concept notes/detailed project
proposals. The efforts of Help Desk in match
making of partners from diverse background
and skills in the sub-projects were very useful.
The cell also assisted NAIP in management of
on-line submission of concept notes and
developing preliminary report on the submitted
concept notes/ projects. They also organized
web chats with project partners spread all over
India to clear the multiple queries on
procurement and financial management. The
Help Desk continued throughout the project to
meet the changing needs from it as the project
progressed.

This expertise gained has been extended
subsequently to basic and strategic research
projects under National Fund for Basic and
Frontier Application Research in Agriculture
(FBSFARA) of ICAR. Considering the
effectiveness of the system, ICAR has created a
new position of Assistant Director General
(NFBSFARA) at ICAR headquarter to handle all
research projects being financed or will be
financed during next phase ensuring delivery of
the innovations.

• Walk in Interview: The research manpower
was recruited on contractual basis at Consortia
level through walk-in–interview after making
advertisements in leading newspapers, or web
or both. It helped in reduced recruitment time
from three month to 15 days and demand and
supply gap of research manpower. The
Principal Investigators were empowered for
such recruitments.

• Competitive Funding: There is a preference
for competitive funding under NAIP. However,
under special conditions like urgency in
disadvantaged areas, institutional weakness
favoring putting in place sponsored (invited)
projects, 5 consortia under Component 3 and all
projects under Component 1 were sponsored.
Nearly 60% of funding under NAIP was
competitive. It has not only encouraged creative
ideas to blossom into projects but also
contributed to sincere, serious, quick, quality
revision of project proposals from the
proponents. The projects right from concept
note stage went through multilayer review with
objective scoring through score card system.

• Capacity Building: Human resource
development remained integral part of the NAIP.
Apart from building capacity in project planning
and working with non-conventional partners,
one of the rare opportunities in NAIP was
upgrading scientist’s domain knowledge,
expertise and exposure through international/
national trainings in core and 27 cross cutting
frontier areas of agricultural sciences at
internationally recognized advanced research
and training centres. These cross cutting areas
were identified through national consultations
and by the senior management level of ICAR
after thorough discussion involving the Director-
General of ICAR in finalization process. Total,
904 persons including Research Managers,
Scientist, Technical and Administrative staff of
the NARS were trained abroad in the reputed
organisations. These trainings were conducted
abroad by the identifying the priority cross
cutting frontier areas based on national call

Fig 8.2: Distribution of trainees (%) by core theme areas Fig 8.3: Distribution of trainees (%) by sub-theme areas
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using transparent guidelines for nominations of
the researchers from ICAR/SAUs after approval
by concerned SMD and Director General
(ICAR). Similarly, about 80 international experts
were invited in the National training, where
approximately 1000 scientists in cross cutting
frontier areas of agricultural sciences were
imparted training. Based on the lessons learnt,
a post of Assistant Director General (Human
Resource Management) has been created at
ICAR HQ to mainstream capacity building
continuum in future. It has been proposed
through project that strong follow up with a
robust mentoring scheme must be ensured to
cater future needs.

• Transparency and Communication: The
project has a creative and informative website
(www.naip.icar.org.in) which is regularly
updated with information that should be known
to the stakeholders and public at large. It is
important to note that in this mega project with a
spending of about Rs. 1300 crores, where more
than 1500 concept notes were received and
10% were selected for funding support. The
process of selection of the project proposals
was very successful and there was no public
complaint on the process of selection. The cost
of the projects were rationalized by constituting
a Cost Committee which helped in reducing the
scope of parking of funds at the spending units
owing to usual overestimation and also to reduce
the savings/surrenders in the sub-projects at the
end. Flexibility was also permitted to relax
financial certification norms, audit norms,
opening up of the special bank account,
enhancing the limits of petty purchase from USD
100 to 400 on par with GFR provisions as
practiced by ICAR in regular projects, simplifying
the purchase procedure of seeds, animals etc. In
fact, these reforms required as per the World
Bank’s rules and procedures.

• Awareness Campaign: Extensive awareness
campaign on the project for 2 months across the
country was undertaken in different regions as
well as the final one at New Delhi involving
different stakeholders to develop Projects
Implementation Plan much before inviting the
project proposals (concept notes). Separate
working groups were constituted for finalizing
the PIP relating to four Components and the PIP

was put on NAIP website for comments and
suggestions. After incorporating the suggestions,
the finalized PIP was put on the project website
much before the call for proposals. The outputs
of the project were also disseminated through
monthly NAIP News Letters. During the last
phase of the project, campaign was made to
bring investors, innovators and innovation
together through Business to Business Meet
(B2B).  For sharing the NAIP experiences of
farmers from all over the country, a campaign
called KRISHI PARIVARTAN YATRA was
organised at five places across the country.

• Knowledge for Sharing Information:
Knowledge creation and management through
ICT platforms like Agropedia, Rice Knowledge
Management Portal, e-Courses, e-Granth,
mKrishi, CeRA and introduction of open access
policy has brought out global visibility and
recognition. The viewership of ICAR journals
has created new records. The impact factors of
the journals of both ICAR and the professional
societies have improved. Article processing
time has reduced from 2 years to 2-4 months for
many journals.

8.2.3 Institutional Approach: Standard operating
procedures in the project identification, consortia
formation, target setting, timelines of delivery,
internal quality assurance mechanisms were
evolved during the operation of the project. ICAR
has strengthened its management of research
project files, M & E mechanisms. ICAR has in fact
adopted ISO certification largely due to the
confidence gained by the scientists and other staff in
performing the tasks of the institutions.

• Administrative and Financial Management:
A series of administrative circulars were issued
from time to time towards decentralisation of
administrative and financial powers for timely
flow of funds and successful implementation of
project. Remodeling Financial and Procurement
System has been accomplished with successful
pilot testing at 62 institutes of ICAR including all
National Institutes and Deemed to be
Universities like IARI, NDRI, CIFE, IVRI, and
NAARM.  Fiscal management utilizing the ICT
tools is possible in tracking the flow of funds and
their timely utilization pre-empting unattended
parking of funds.



106

FINAL REPORT 2006-2014

• Advanced Learning:  Online e-courses
modules have been developed in seven
disciplines (Agriculture, Horticulture, Veterinary
Science, Dairy Science, Fishery Science, Home
Science and Agriculture Engineering) of
agricultural sciences at graduate level on
MOODLE platform and the corresponding
offline/CD/DVDs were set in POODLE (portable
MOODLE) version. These e-learning modules
provide the study materials freely. Timely
access to information and the demand for fast
access to authentic and credible digital
information. Union catalogue, digital repository
and digital libraries are the new paradigms
which have been taken up under e-Granth
initiative to facilitate researchers, teachers,
students and extension professionals.

• Communication Management: Communication
management has been improved leading to
wider dissemination of events and achievements
of NARS by both print and electronic media. A
standard web-based, user-friendly e-publishing
portal has been implemented for ICAR Journals
and this facility is being offered to other
agricultural research societies publishing their
research journals. The dream of any Indian
extension professional to provide the right
information at the right time and context and
even many local languages to the ever
“Information-Hungry” farmers is realized
through Agropedia (portal for crop information)
and Rice Knowledge Management Portal
(www.rkmp.co.in).

• Commercialization of Technology: Introduction
of Business Planning and Development Unit
and integrating inventor with entrepreneurs has
contributed a new push to revenue generation
on account of technology commercialization
from NARS. Facility of agri-entrepreneurship
development and incubation centre are other
new avenues for startups.

• AgriInnovate India: To commercialize the
various technologies, products and processes,
ICAR was able to carve out its corporate arm
called AgrInnovate India Ltd. The registered
company owned by DARE/ICAR is working
towards promotion and commercialization of
ICAR technologies. To augment the availability
of FMD vaccine, AgriInnovate has established a
modern vaccine production plant (capacity 100-

150 million doses) in PPP mode at Bengaluru
campus of Indian Veterinary Research Institute,
Izatnagar. The company is also assisting DARE
on projects related to establishment of facilities
for soil, water and tissue testing, diseases
diagnostics, seed production and
demonstration. Creation of Agribusiness
environment in NARS has been largely
catalyzed by the Project. Agri-Innovators Meet
provided platform to innovators and prospective
buyers.

• Infrastructure Creation: The creation of
several infrastructure facilities has given a
boost to the Indian NARS. The first Advanced
Super-computing Hub was established at
IASRI, New Delhi. The frontier research and
matching infrastructures have provided new
opportunities for collaboration, cross-learning
and co-innovation across the country.
Prominent infrastructures are prominent among
them:

– National Agricultural Bioinformatics Grid at
6 locations

– Online examination facility for ARS/NET for
ASRB Examination at 23 locations

– Rice Knowledge Management Labs at 8
places

– e-Course Creation Centres at 12 locations

– Statistical Data Analysis Labs at 9 centres

– Consortium on E-resources in Agriculture
(CeRA)

– e-Publishing Network System for Indian
Agricultural Journals

– Digital repositories – e-granth, Krishikosh
and Krishiprabha

– Knowledge Management Portals –
Agropedia, TNAU’s AgriTech Portal,
e-learning Portal of the Education Division of
ICAR and RKMP, Management Information
System & Finance Management (MIS &
FMS) system

– Agri-Incubation Facilities under Business
Planning Development at 22 locations

– State of art Referral Laboratory on Milk quality

– Fifteen Pilot plants for value added products,
and

– Media Centres at 10 locations and Market
Intelligence Centres at 12 locations
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• Visioning Ability: NARS has been able to
capitalize on the capacity of the manpower and
scientific strength to augment the visioning
ability of the system. The NAIP subproject
VPAGe looked at the aspects of visioning, policy
formulation and gender. Establishing and
Networking of Agricultural Market Intelligence
Centres was institutionalized enabling and
empowering farmers and entrepreneurs. Up-to-
date information on prices and commodities
enabled farmers to take right decisions in many
cases. Commodity Outlook Cell at NCAP
regularly updating the outlooks for major food
commodities has been built in the XII Plan.

• Envisioning and Foresight: As a result of
NAIP output, ICAR has not only framed Vision
2030 document but went a step further to
envision foresight scenario by 2050.  A centre of
Technology Foresight is being developed under
ICAR that will help in finalizing roadmap for the
agricultural research for development in
accordance with the market oriented
developments.

• Impact Oriented Project: NAIP was planned
for small number of big projects for creating
impact. About 800 projects with an average
budget outlay of about r100 lakh were funded
under NATP, the project that preceded NAIP.
These initiatives have provided useful
information and research results. It was felt
during NAIP preparation that the projects should
be of bigger size and scope to make system
wide impact. In fact, initially it was planned to
fund about 50 research projects of r 1500 to
2000 lakh each. But while preparing, processing
and approving the projects, it was realized that
planning bigger projects has to be a gradual
process. There is not much capacity in the
system to formulate a projects with broader
scope. In NAIP, the average outlay of the
projects is about r 50 lakh (nearly 5 times bigger
than NATP sub-projects) and in general, these
modestly addressed the problem in an end-to-
end fashion. In a way, NAIP has built the
capacity of scientists in NARS to plan and work
for large projects.

• Monitoring and Evaluation (M&E) System:
Realizing the critical importance of M&E system
for time bound project like NAIP, elaborate M&E
planning was performed. A professional

consulting company with M&E expertise and
experience was hired to serve the project during
its life cycle. An on-line project monitoring
tracking system was developed which captures
the M&E framework, at NAIP leveland
components level with respect to physical and
financial progress on quarterly, half yearly basis
and yearly basis. In addition selected projects
under Component 2 and Component 3 were
selected for extensive monitoring. For
concurrent evaluation of projects, a score card
was prepared for all the 203 projects and used
to classify them into three groups: highly
satisfactory, satisfactory and not satisfactory
based on objective and transparent criteria,
including performance on procurement,
financial and technical aspects; and
effectiveness of partnerships.  Further, there
was review by peer review teams of
Components 2 and 3 sub-projects. In addition to
these, there was regular review of progress by
the World Bank, and annual review by
Department of Economic Affairs (MOF),
Government of India. Further, the project has
provisions of two MTRs at 18 and 36 months of
operation and yet another useful innovation is
Component wise annual review involving the
stakeholders, Research Advisory Committee
(RPC), Organisation & Management Programme
Committee (O&MPC), and Consortium Advisory
Committee (CAC) members and the final
appraisal of NAIP by the World Bank at the end
of the Project.

• Performance Metrics: Under the compliance
of the Results Framework Document (RFD)
management initiated by the Performance
Division of the Cabinet Secretariat of the
Government of India, DARE and ICAR have
been able to top the Government Departments
consecutively in the last 3 years. DARE and
ICAR became one of the first Departments in
having the recognition of ISO 9001:2008
certification by implementing Quality
Management System. This is also the success
indicator of all the Government Departments,
and testifies the commitment towards assuring
quality services to its customers with continual
improvement of its delivery system.

• Environment and Social Safeguards: A
rigorous environmental and social safeguards
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framework to address environmental risks and
capitalize environmental gains was followed
through NAIP. Similarly, there was social
impacts assessment that suggested many
positives to be harnessed and negative ones to
be avoided. Each sub-project had a clear cut E
& S safeguards framework and a check list of
monitorable impacts.

8.3 Management of Change in NARS

Change management is a process in which
controlled changes are carried out in a system
according to established institutional frameworks.
Considering market dynamics and rapid technology
developments, change management forces its way
into strategic management. Change management is
being pursued vigorously for transforming the
institutional framework toward betterment so that the
system could enhance efficiency and quality of
performance and delivery. Change managements
brought out by the NAIP have been noticed in the
entire NARS in policies, organizational schemes,
human behaviour and activities. Through this
Project, ICAR could demonstrate a new way of doing
business within the mandated institutional
framework of diverse partner institutions including
private partners and institutions other than NARS,
farmers cooperatives etc.

Promising results have emerged from the NAIP
research and development activities. Competitive
consortia based funding for agricultural research has
introduced pluralism in the NARS. Project has
catalysed the spread of agricultural science,
technology and innovations and their applications in
agriculture, agribusiness as well as the use of
knowledge capabilities towards transforming NARS
as an effective, transparent and accountable service
provider to the citizen. The experiences of NAIP
helped in building excellence to meet the knowledge
challenges of the 21st century and reposition NARS’s
competitive edge in fields of agricultural knowledge
and innovation ecosystem (AKIS). Some of the
important transformations brought out by NAIP have
been outlined below:

• Standard operating procedures in the project
identification, consortia formation, target
setting, timelines of delivery, internal quality
assurance mechanisms were evolved during
the operation of the project. This has led ICAR
to strengthen its management of research

project files and M&E mechanisms.

• NAIP helped in framing the Vision 2030
document and envision foresight scenario by
2050 documents.

• The resilience of NARS system could contribute
to productivity enhancement of Indian Agriculture
in spite of adverse drought and flood like
situations.

• Massive capacity building opportunities of all
spectrums of staff including administrative and
financial personnel has instilled awareness of
timeliness, quality service and confidence to face
challenges and equip risk management options.

• The decentralization of administrative and
financial authority has brought about successful
implementation of project with timely fund flow.

• Fiscal management utilizing the ICT tools made
possible in tracking the flow of funds and their
timely utilization pre-empting unattended
parking of funds.

• Various consortia advisory and implementation
committees were in-built in the projects and the
idea of annual review meetings involving
experts was extremely relevant for mid-course
corrections. This practice has now been adopted
by the ICAR –  (Education Division) in the
management of Niche Area of Excellence
Programme and NFBSRA.

• Integrating inventors with entrepreneurs
through BPD units contributed a new fillip in
revenue generation by NARS on account of
technology commercialization.

• The concept of BPD units has emerged as a
new way of providing incubation facility in agri-
business.

• ICAR was able to carve out a corporate arm
called Agri Innovate India Ltd. (AgIn) to
commercialize the various technologies,
products and processes based on its
experiences with BPD units.

• Knowledge creation and management through
ICT platforms and tools and introduction of open
access policy has brought out global visibility
and recognition.

• Introduction of e-publications has improved
viewership of ICAR journals globally and
reduced article processing time from 18-24
months to 2-4 months.
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• State of art computing facility in NARS
strengthened by setting up of ASHOKA
(Advanced Super-computing Hub for Omics
Knowledge in Agriculture).

• NAIP led to establishment of many new
initiatives in the system. Grossly, more than
50 advanced modern equipment each
costing between INR 4 to 50 million, with a
cumulative asset of over USD 100 million
besides as much value of the smaller
equipment and tools have been added in the
system by various consortia.

• Establishing and networking of agricultural
market intelligence centers across India has
empowered farmers and entrepreneurs with
timely updates on market price, weather
forecast, and other crop related advisories.

8.3.1 NAIP’s Role of Catalyzing Agent for
Change (CA4C) on ICAR: ICAR has introduced a
lot number innovations in its management. Some of
these initiatives include:

• ICAR’s Vision 2030 and Vision 2050 document

• National Agricultural R&D Policy

• Creation of AgriInnovate India (AgIn)- as a
commercial arm of ICAR

• Institution of Consortia Research Platform in XII
Plan

• Establishment of PME (Priority Setting
Monitoring and Evaluation) unit at all ICAR
institutions with an Assistant Director General
(IP TM & PME) at HQ.

• Mainstreaming of several successful NAIP
consortia such as CeRA, e-Publishing,
knowledge Management Portals, BPDs;

• Five-Yearly Strategic Plan (2010-15) document

• M&E system has been introduced as one of the
integral part of the project management.

• ISO 9001:2008 certification by implementing
Quality Management System in ICAR.

• Enabling Performance monitoring through RFD:
ICAR topping the performance as per GoI RFD
(Results Framework Document) metrics.

8.3.2 NAIP’s Contributions in Key Areas of
Agricultural Research, Education and Extension
for Development (AREE4D)

• Promoting innovations and improving human
resource capacity by involving all stakeholders
in the food system.

• Strengthening the institutional capacity to
become competent in addressing AREE4D.

• Creating greater awareness about social and
environmental auditing while bringing out
change.

• Encouraging scientists in engagement of
disadvantaged people in backward districts in
improving their livelihood security.

• Fostering the creation and management of
knowledge through ICT exploitation.

• Scale-up of benchmark in high science in basic
and strategic research engagement through
consortia mode.

• Fostering linkages and collaborations with
public and private, national and international
organizations.

• Inducing reforms in agricultural education and
extension systems through the experiences
gained and lessons learnt through various
components of NAIP.

❏❏❏❏❏





 Impact, Lessons Learnt and Way Forward

The major objective of the component 1 was to
develop appropriate institutional environment
optimize the benefits in agriculture domain. The
benefits realized in this component were due to
technological innovations and advancements. Since
majority of the projects in this Component were
technology based, where major beneficiaries were
scientists and research officials, the benefits
accrued were in the form of increase in efficiency,
increased accessibility to journals, time and cost
saving, increased accessibility to knowledge and
information resources and dissemination of
technology to potential entrepreneurs and policy
reforms.

9.1 Impact of ICT Infrastructure

In addition to economic benefits, the long term
and short term impacts of IT Initiatives and
infrastructures developed under the project can be
visualized as follows:

Short Term Impact

• An integrated and shared database that
supports multiple functions used by different
functional units and at the same time offers
some degree of synchronized reporting and
automation also eliminates the need for multiple
entries of the same data

• Consolidation of reports at various levels and
elimination of delay and duplication of efforts in
reporting

• Generation of customized reports and
enhancement / up scaling of reports

• Increased efficient, transparency and efficiently
through consolidation of reports and streamlining
of process and adoption of standardized process

• Increased Inter-institutional Collaboration

• IT empowerment

• Efficient e-communication among ICAR personnel

• Institutes will be free from the hurdles of creating
and maintaining infrastructure to host the
application. Manpower engaged in this activity
will be able to devote more time towards
research

• Streamlining and uniform adoption of business
process

• Centralized repository of database and secured
access of information from anywhere, anytime

• Faster flow of information

• Improved information management

• Internal procedure simplification, much easier
information retrieval, improved performance
management, and increase in work efficiency

• An efficient, streamlined and cohesive set of
business process units such as finance,
accounting, purchasing and distribution,
inventory management, strategic policy planning
and development, project management, training
and human resource management in ICAR.

Long Term Impact

• Increased organizational efficiency and
productivity and transparency in the process

• Provide opportunity for re-engineering of
business processes. Provide basis for improving
quality of research planning through the use of
advanced analytics tools

• Inter-operability of databases

• Enforcement of Data and Security standards in
various applications.

• Creation of Central Facility for ICAR for unified
messaging solution and hosting of applications

• A uniform platform ensuring that there is no
discrepancy in the information that is processed
and that ensures to bestow impressive
strategic, operational and information-related
benefits to ICAR

• Step towards paperless office management

• Secured environment for hosting of application
and reduced cost in maintaining hosting
infrastructure

• Improved quality of planning & decision making

• Improved accounting and management of assets

• Providing consistent and integrated information
across business functional areas and ICAR in
real time

111
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9.2 Financial and Economic Analysis

Sub-projects under Component 1 primarily
consist of IT infrastructure development, knowledge
resource development, business process
development unit, training and capacity building
including policy analysis and visioning. The impact
analysis of the sub-projects in terms of
infrastructure, research capital and human capacity
development was carried out based on sample of
following 12 out of total 55 sub-projects taken from
sub-components.

• Consortium for e-Resources in Agriculture

• Development and Maintenance of Rice
Knowledge management Portal

• Establishment of National Agricultural
Bioinformatics Grid

• Business Planning and Development  Unit at
AAU, Anand

• Handholding and Mentoring, Planning and
Development

• Learning and Capacity Building

• Zonal Technology Management and BPD Unit,
IARI, New Delhi

• Mobilizing Mass Media Support for Sharing
Agro-Information

• Strengthening of Digital Library and Information
Management under NARS

• Strengthening Statistical Computing for NARS

• Establishing and Networking of Agricultural
Market Intelligence Centers in India

• Engaging Farmers, Enriching Knowledge:
Agropedia

The overall impact analysis of Component-1
was extrapolated from the results derived from these
12 sub-projects. Since benefits under these sub-
projects are not actually incurred fully during the
project phase, hence the potential benefit were
estimated by calculating economic benefits in terms
of net present worth and internal rate of return along
with the potential BCR. The NPV and BCR’s of the
12 sample sub-projects have been shown in
following Table.

The analysis shown above clearly indicated that
sub-projects in component 1 yielded a benefit cost
ratio of more than 1 and gave a positive NPV.
A positive NPV signify that the projects are

(r in Million)

Name of the Sub-project Budget Allocation NPV Benefit Cost Ratio

Consortium for e-Resources in Agriculture (CeRA) 617.29 1015.17 1.64

Development and Maintenance of Rice 58.48 82.77 1.42
Knowledge Management Portal

Establishment of National Agricultural 637.32 960.86 1.51
Bioinformatics Grid (NABG) in ICAR

Business Planning and Development Unit 26.29 34.23 1.30
at Anand Agricultural University (AAU), Anand

Handholding and Mentoring, Planning 44.56 58.02 1.30
and development (BPD)

Learning and Capacity Building 574.39 828.00 1.44

Zonal Technology Management and BPD Unit at IARI 51.11 53.24 1.04

Mobilizing Mass Media Support for Sharing Agro-information 64.11 126.32 1.97

Strengthening of Digital Library and Information 103.52 167.26 1.62
Management Under NARS (e-GRANTH)

Strengthening Statistical Computing for NARS 124.79 151.82 1.22

Establishing and Networking of Agricultural Market 57.14 84.16 1.47
Intelligence Centres in India

Engaging Farmers Enriching Knowledge: Agropedia Phase II 37.26 69.92 1.88

Total for selected sub-projects 2396.25 3685.13 1.54

Table 9.1: Estimated Benefits from Selected Sub-projects of Component-1
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economically viable. The internal rate of return for
each sample sub-projects and on the basis of that
the same is projected for component level based on
extrapolation method. The internal rate of return
(IRR) for component 1 comes out to be 19.26%.

The major impact of Component are in terms of
time and cost saving of the Scientists and Research
Scholars through better and convenient availability
of knowledge resources, availability of better
computing ICT infrastructure, policy reforms and
Enterprise Resource Planning implementation. The
other impact indicated in terms of increase in
efficiency and productivity of Scientists and other
staff through training and capacity building initiatives
taken under the component. Apart from Scientists
and Research Scholars, individual entrepreneurs
have benefitted from the Component through
Business Planning Development Units, which
provided a new dimension of technology
commercialization and agri-incubation facilitation.

i. Conceptualization and Proposal
Development: During the initial phase of
inviting call and development of proposal, the
NAIP website and Help Desk served as the
major source of information in conceptualization
of the sub-projects. Various public and private
institutions were facilitated by Project
Implementation Unit (PIU) to develop the
proposals.

ii. Concept Note Preparation and Approval:
Concept notes were jointly prepared by all the
participating institutions and were screened and
shortlisted within three months’ time by Expert
Committees appointed by PIU for the respective
sub-projects. The feedbacks received from the
experts were useful in improving the technical
content and for financial management.

iii. Proposal Development and Approval: Once
the concept notes were approved, the project
proposals were developed jointly by all the
partner institutions. High-level Committees
approved the proposals developed in a specific
format prescribed by PIU in 3 - 6 months’ time
after submission. The quality of proposals
improved by incorporating suggestions
received from the technical experts reviewing
them.

iv. Consortia Mode of Operation: Identification of
consortia partners was a great challenge before
the project. The concept provided a real
mechanism to work with diversified group with
focussed objectives. Lead Centres identified
partners based on their own initiatives as well
as on the interest shown by the potential
partners. The consortia promoted pluralism,
synergy and value addition contributing to
strengthening NARS.  The scientists in the
ICAR/SAU system are now progressive with the
planning and working with non-traditional
partners like NGOs, private sector and others.

v. Formation of Consortia: Commonality of
interest in the focus area of the sub-project and
complementarity of strengths in terms of
expertise and accomplishments has served as
the basis for consortia formation. Selection of
partners without real interest and full
commitment adversely affected the overall
outcome of some of the sub-projects. Hence,
selection of right partners with commitment and
capabilities has to be ensured for successful

9.3 Lessons Learnt

The overall outcome of NAIP has been very
satisfactory. It is therefore necessary to capture
experiences gained and lessons learnt. The project
has  made  significant  contributions  towards  creating
enabling environment  for the management of  change
in the Indian NARS. At the same time, many
management issues cropped up during its
implementation. Proper identification of such issues
relating to research,administrative, financial and
human resource management helps in efficient
and effective post project sustainability. Some of
lessons learnt which can be mainstreamed in the
NARS are:

Table 9.2: Projection of the Benefits from
Selected Sub-projects

Total no. of projects analyzed 12.0

Total expenditure on the analyzed 2396.25
projects (in million r)

Total net benefit accrued (in million r) 3685.13

Benefit cost ratio 1.54

Total expenditure to the component 4702.23
(in million r)

Total benefit from the component 7231.48
 (in million r)

Benefit cost ratio 1.54

Economic benefit from component 7231.48
(in million r)
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implementation of the sub-projects in consortia
mode.

vi. Competitive Funding: Competitive funding
contributed to get creative ideas and quick,
quality revision and response. Transparent and
responsive governance contributed to public
confidence and smooth project management
and considerably reduced the time taken for
completing the review and approval process.
Costing of the project by a committee is a major
reform in rationalizing the budget of the
projects. The shift to plan and execute bigger
projects by scientists was gradual.

vii. Building Public Private Partnership (PPP)
into Consortia: The PPP was built into the sub-
projects, involving public Institutions (ICAR,
agricultural universities and technological
institutes), corporate bodies (R&D, production,
process and market-oriented) and civil societies
(farmer groups, NGOs and SHGs) in
contractual and accommodative mode based
on purpose, commitment and existence of
leadership. It has been expressed by some sub-
projects that NGOs have shown more interest
and commitment.

The important learning from the PPP
implementation was that private partners, who
constituted about 26% of total participating
partners, now understand the importance
ofpublic sector R&D organizations and up-
scaling technologies generated for commercial
application. At the same time R&D institutes do
understand the requirements of private sector.
This arrangement has worked very well and
that’s how technologies which were lying on the
shelf were now being commercialized.

viii. Monitoring the Progress: Very strong
mechanism has been built into the sub-projects
to periodically monitor their progress, both
technical (half yearly and annual), financial
(quarterly) and infrastructure (annual), by
internal (CMU and CIC) and external (Consortia
Advisory Committees, PIU- NAIP and World
Bank Team). The suggestions given by the
external teams, particularly various advisory
committees were found extremely useful for
taking mid-course corrections wherever
needed.

ix. Implementation of Priority Setting
Monitoring and Evaluation (PME): Based on

monitoring and evaluation experiences under
NAIP, the PME Cell has been established and
internalised in all ICAR institute. The concept of
PME should also be established in entire NARS
including SAUs.

x. Reporting: As per the existing procedure, sub-
projects submitted technical (half yearly and
annual), infrastructure (annual) and financial
(quarterly through statement of expenditures-
SOEs) reports. Besides, the CPIs/CCPIs
submitted various types of reports (same
information in different format) very frequently.
This has created some practical problem as the
researchers were made to spend more time on
report preparation at the cost of actual research.

xi. Empowerment of CPI: Empowering the
Consortium Principal Investigators (CPIs) for
fund utilization has led to decentralization of
power in the research institutes and facilitated
timely action. It has not created any
administrative problem for the Consortia
Leaders (CLs) in majority of the sub-projects.
However, it has been observed in a few cases
that this has created some problem when the
CPIs have the power to approve and sanction
their own tour programme without the
knowledge of CLs in their Institutes. In a few
other cases, the higher officials at the university
(Heads/Deans/Directors) have been exercising
the sanctioning power instead of the CPIs (as is
the case with the sub-projects at other
university). Frequent change of CPIs must be
avoided and CPIs should preferably continue till
project is completed.

xii. Procurement: The procurement of supplies
including equipment through the World Bank
process has been considered to be useful
because of more transparency. However, initially
consortia were not comfortable with the WB
procedures, so several trainings and
handholding workshops were organized by PIU-
NAIP to familiarize them. As far as petty civil
works are concerned, majority of the sub-
projects have not faced any problem. The
increase in contingency from USD 100 to USD
400 facilitated timely procurement of minor items.

xiii. Financial Management and Online Fund
Ttransfer: All the sub-projects have expressed
their greater satisfaction with the mechanism of
transferring fund online to the separate account
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created for the purpose. However, as the
partners received funds directly from PIU, some
of the CPIs have shown lesser interest to know
the efficiency of fund utilization by their partners.

xiv. Human Resource Development: The sub-
projects were provided with sufficient
manpower as Research Associates (RAs) and
Senior Research Fellows (SRFs) engaged on
contractual basis. The Lead Centres were
provided with Office Assistants (OAs) to assist
CPIs and the lead institute in administrative
matters. Recruitment of RAs and SRFs in the
sub-projects and their capacity building was one
of the major achievements in achieving the goal
of the project.

Most of the sub-projects were provided with
funds for capacity building of different
categories of staff associated with the project
activities. It included Scientists (in frontier areas
of science and technology), administrative and
financial staff (in procurement and fund
management), and civil society- NGOs and
farming community (in technology adoption).
This was achieved through formal training (at
institutions identified by the sub-projects within
and/or outside the country) for skill development
and through exposure visits for knowledge
up-gradation.

xv. IT Enabled Project Management System: To
cater the needs of large number of diverse
implementing agencies an IT enabled project
management system was adopted by linking all
the consortia and partners. This ensured proper
and timely implementation of different activities
and generating updated information.

xvi. e-Procurement: e-Procurement must needs to
be introduced so that all the procurements are
processed and monitored through Procurement
Management Support System (PMSS). A web
based software system specially customized
and developed as per the requirements of the
project. The benefit of PMSS reduced time in
procurement processing and ensure adherence
with agreed norms and guidelines.

xvii. Procurement Flexibility: Limits of
procurement under different procurement
methods for goods, works and services should
be slightly flexible to accommodate the needs of
implementing agencies located in distant and
remote places. Also choosing from the

empanelled auditors is not possible in all
institutions. Some flexibility may be shown by
allowing them to get their accounts audited
through local fund audit (LFA) mechanism.

xviii.Intuitional Memory and Documentation:
National Coordinators provides technical
guidance and administrative support to over 203
sub-projects spread across the country. More
staff especially a few permanent may be
provided in PIU for more effective support of sub-
projects. All the outputs, outcomes, and
experience learnings of the NAIP need to be well
documented and to be maintained as institutional
memory for future reference.

xix. Establishment of BPD Unit: Concept of BPD
provided institutions mandated to upgrade and
incubate farm technologies to a commercially
viable scale and licensing them to prospective
investors.

9.4 Way Forward

Major emphasis of NAIP was on developing a
mechanism of sustaining project activities beyond
the project period. Activities of majority of the sub-
projects under the Component have been
institutionalized for the post NAIP period:

i. The administrative aspect of running the project
was new to most of the consortia as World Bank
norms were to be followed. The procurement
regulations were quite different from the ICAR/
Universities and it took some time for authorities
to adapt to new financial code.

ii. Identification of flagship consortia and
development of standard operational protocols
for each consortium along with their sustenance
in XII Plan would be required.

iii. Based on NAIP, there is need to develop a model
Project Implementation Plan for Consortium
Research Platform being implemented in 12th
Plan of ICAR.

iv. The online access of scientific journals under
CeRA is now being provided through
Directorate of Knowledge Management, New
Delhi under ICAR funding. Although some out of
600+ KVKs and 640 research stations have
CeRA access, steps are to be taken to cover all
nodes of NARS.

v. The facilities of mega infrastructure like Central
Data Centre and Nation Agricultural Bio-
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informatics Grid, which have been institutionalized
under 12th Plan budget of ICAR, should be made
available to all NARS partners.

vi. Creation of e-courses in seven disciplines of
agricultural sciences has contributed towards
development of a dedicated e-learning portal for
agricultural sciences. The portal, sustained by
the Education Division of ICAR for post NAIP
period, requires to be extended for all e-learning
modules of agricultural sciences including
Master and Doctoral degree programmes.

vii. The repositories created under e-Granth, Krishi
Kosh and Krishi Prabha have been integrated
and being up-scaled under the Education
Division of ICAR for post NAIP period. The
platform needs to be up-scaled to a Meta
Library by connecting all libraries of NARS
institutions.

viii. The enterprise resource planning could only be
implemented in 62 institutions of ICAR during
the project period; however, the same has been
undertaken in 12th Plan of IASRI budget. This
would help in tracking the human resource
management, store management, project
management including financial management
and fund utilizations on real time and day-to-day
basis. ERP may also be implemented in all
SAUs.

ix. The activities of business planning and
development units have been incorporated
under 12th Plan EFC of National Incubation
Fund of ICAR and 50 more agri-incubation
centres across NARS have been proposed. The
existing BPD units need to be continued beyond
NAIP period.

❏❏❏❏❏
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Annexure 2

List of Technology Commercialized Under NAIP

BPD Unit S.N. Technology Licensee/Company

AAU, 1 Liquid Biofertilizer Technology Kemrock Agritech Private Limited
Anand

Gujarat State Fertilizers and Chemicals
Limited

Gujarat Agro Industries Corporation Limited

2 Date Palm Tissue Culture Orchem Industries Pvt Limited

3 Probiotic Lactic Culture MTCC 5463 Dr Baboo’s Food Science & Biotechnology
Pvt Limited

4 Area Specific Mineral Mixture Prakriti Biocare

5 Puffed Rice  

6 Organic Liquid Fertilizer for Banana Pseudostem
Sap Technology  

7 Long Term Browning Free Storage of Custard
Apple Pulp Technology  

8 Omega-3 Oil and Soft Gel Technology  

9 Virgin Coconut Oil Technology  

10 Biodiesel Production for Jatropha United Phosphorous Limited (UPL)

IVRI, 11 Functional Chicken Nuggets M/s Anshika Pvt. Ltd
Izzatnagar (A value added meat product)

Jitendra Massay

12 Peste des Petites Ruminants Institute of Animal Health & Veterinary
(PPR or Goat Plague) Vaccine Biologicals

M/s Hester Biosciences Pvt. Ltd.

13 Area Specific Mineral Mixture (ASMM) M/s Margdarshak Social Projects and
Consulting Pvt. Ltd.

14 Urea Molasses Mineral Block (UMMB) M/s Margdarshak Social Projects and
Consulting Pvt. Ltd.

15 Peste des Petits Ruminants (PPR) M/s Intervet India  Pvt. Ltd.
Hybridoma clone 4b11

16 Brucella Abortus Cotton Strain-19 Vaccine M/s Vivimed Labs

17 Recombinant Antigen (VP7 protein) based M/s Vivimed Labs
Indirect ELISA Blue Tongue Antibody Detection Kit

18 Vero cell based Goat Pox vaccine M/s Hester Biosciences Pvt. Ltd.

M/s Indian Immunologicals Ltd.

Institute of Animal Health & Veterinary
Biologicals

19 Classical Swine Fever Virus Cell Culture Vaccine M/s Indian Immunologicals Ltd.

20 Vero cell based Sheep Pox Vaccine Institute of Animal Health & Veterinary
Biologicals

21 Emulsion based Chicken Products Dr. Minakshi Choudhary

22 Hurdle Technology Based Meat Pickle Mr. Ajay Raghav

23 Vegetable Incorporated Meat Products Mr. Ajay Raghav

24 Jai Gopal Vermiculture Technology Mr. Suraj Pal Singh

Mr. Shvetashva Singh
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Mr. Vineet Kumar Pandey

Dhawaltaal Sahiwal Dairy Farm

25 Software of Animal Health Information M/s Nimitya Enterprises
System in Marathi Language

26 Ready to Cook Milk Chips Technology M/s Royal Food Corporation

27 Chicken Meat Chips Technology M/s Royal Food Corporation

Mr. Abhishek Sharma

28 Low Cost Multiplication Technology of M/s Krishicare Bioinpuuts
Salt Tolerant Bio– Growth Enhancers for
Increasing Productivity of Agri–Horti Crops in
Normal and Sodic  Soils Technology

M/s Jayvions Agri - Tech

M/s Allwin Industries

29 Non–Structural Protein 3ABC Based Diagnostics M/s Ubio Biotechnology Systems Pvt. Ltd.
 Assay (ELISA) for Foot and Mouth Disease to
Differentiate Infected from Vaccinated Animals
(DIVA) Technology

30 A Rapid Test for Detection of Non–Structural M/s Ubio Biotechnology Systems Pvt. Ltd.
Protein (NSP) 3ABC Antibiotics from
Foot and Mouth Disease Virus Infected
Animals Technology

31 Quail Production Technology M/s Grace Farm Innovation

M/s Agribusiness Management Centre

Sh. Rakesh Kumar Malik

M/s Shabnam Poultry Farm

32 Quail Production (CARI- Pearl) Animal Husbandry

33 Broiler Production-CARIBRO Dhanraja Animal Husbandry, Ahmedabad

Animal Husbandry, Surat

34 Broiler production (CARI-Vishal) Animal Husbandry

35 Layer Production  (CARI- Priya) Animal Husbandry

36 Broiler Production -Colored Broiler M/s Purvanchal Food Industries
commercialized

37 Broiler Production  (Chicken) M/s Supper Heena Hatcheries

Lala Lajpat Rai University of  Veterinary and
Animal Sciences

Animal Husbandry, IPDP

38 Makefeed Poultry Software M/s Sh. Saravanakumar S.

39 Makefeed Dairy Software M/s Sh. Saravanakumar S.

Karnataka Veterinary, Animal and Fisheries
University

M/s Dr. Sabin George, College of Veterinary
Science, Trichur

Venkateswara Rao

40 Salted Chicken Eggs Technology M/s GLD Poultry Farms

41 A Kit for parentage verification in buffaloes M/s Sandor Proteomics Pvt. Ltd
(NBAGR)

42 A Kit for Parentage Verification in Zebu Cattle M/s Sandor Proteomics Pvt. Ltd
(Bos indicus)

BPD Unit S.N. Technology Licensee/Company
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43 A Kkit for Parentage Verification in Camels M/s Sandor Proteomics Pvt. Ltd
(Single and double humped)

44 A Kit for Parentage Verification of Other M/s Sandor Proteomics Pvt. Ltd
Ruminant Livestock Species

45 New Colour based Method for Detection Mother Dairy Fruits & vegetable Pvt. Ltd

46 Detection of L. Monocytogenes M/s Neugen Diagnostics (India) Pvt. Ltd
in milk

47 Detection of  Enterococci  in Milk M/s Neugen Diagnostics (India) Pvt. Ltd

48 Iron Fortified Biscuits Technology M/s Shree Shivani Agro.

49 Cation and  Anion Mineral Mixture M/s Kamdhenu Feeds

M/s Shree Jee Feed Supplements

50 No-Trill Drill (Inverted ‘T’ type) M/s Bharat Heavy Machines

51 No-Trill Drill (Double Disc type) M/s Bharat Heavy Machines

52 Mini Daal Chakki M/s Bharat Heavy Machines

53 Prevention and Treatment of Sub-Clinical
Mastitis in Bovines  

54 Quail Egg Pickle  

55 Lab Scale Process for Preparation of
Low Cholesterol Ghee  

56 A Qualitative and Quantitative Test for Anionic
Detergent in Milk  

57 Mineral Based – Technology for Estrus Induction
and  Synchronization in Bovines  

TNAU, 58 TNAU Herbal Insect Repellant M/s Bhuvicare  Pvt Ltd
Coimbatore

59 Nutrigold Organic Plant Growth Promoter Nitta Gelatin India Ltd

60 Solar Crop Drier(Tunnel type) M/s Reny Marketing

M/s Libra Innovations Pvt Ltd

M/s Unique Fabricators

61 Ready to Cook Mix Food from Pearl Millet Mr. S. Venkatachalam

62 SRI Power Weeder M/s Premier Power Equipment

M/s Rich Phytocare Pvt Ltd

M/s Basarass

63 Cry 2Ai Gene M/s Bioseed Research India Pvt Ltd

64 TNAU Stored Grain Insect Management Kit M/s Melwin Engineering

65 Minimal Processing of Banana Pseudostem M/s V. S. Natural Food

66 TNAU Master Trap M/s Nutricon Animal Health Care

67 Banana Pseudostem Injector Mr. G. Selvaraj

M/s S. P. Engineering Pvt Ltd

68 Rice Hybrid CORH-3  

69 Rice Hybrid CORH-4  

70 Panchakavya  

71 Insect Eggs Removal Device from Pulse Seeds  

72 Liquid Bio-fertilizer  

73 Preparation of Ready to Cook Mix and Food
from Pearl Millet – Both technology and machine  

74 Thresher cum Winnower for Glory Lily  

BPD Unit S.N. Technology Licensee/Company
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CCSHAU, 75 Maize Hybrids HQPM 1 Kamboj Exports, Karnal, Haryana
Hissar

M/s PI Industries, Gurgaon, Haryana

Akash Seeds & Co., Ambikapur,
Chattisgarh

Charoen Pokphand Seeds Pvt Ltd.,
Bangalore, Karnataka

Balaji Agri Biotech Pvt. Ltd., Bargarh,
Odisha

J.K. Agri Genetics Limited, Hyderabad,
Andhra Pradesh

Sri Sai Seeds Kurnool, Andhra Pradesh

Sampoorna Seeds, Adoni, Kurnool District,
Andhra Pradesh

Bioseed Research India, Hyderabad,
Andhra Pradesh

J.K. Agri Genetics Limited, Hyderabad,
Andhra Pradesh

Balaji Agri Biotech Pvt. Ltd., Bargarh,
Odisha

Siri Seeds (India) Pvt. Ltd., Hyderabad,
Andhra Pradesh

Sansar Agropol Pvt. Ltd., Bhubaneswar,
Odisha

76 Maize Hybrids HQPM 4 Sri Sai Seeds Kurnool, Andhra Pradesh

77 Maize Hybrids HQPM 5 Kamboj Exports, Karnal, Haryana

M/s PI Industries, Gurgaon, Haryana

Akash Seeds & Co., Ambikapur,
Chattisgarh

Balaji Agri Biotech Pvt. Ltd., Bargarh,
Odisha

J.K. Agri Genetics Limited, Hyderabad,
Andhra Pradesh

Sri Sai Seeds Kurnool, Andhra Pradesh

Sampoorna Seeds, Adoni, Kurnool District,
Andhra Pradesh

J.K. Agri Genetics Limited, Hyderabad,
Andhra Pradesh

Balaji Agri Biotech Pvt. Ltd., Bargarh,
Odisha

Siri Seeds (India) Pvt. Ltd., Hyderabad,
Andhra Pradesh

Sansar Agropol Pvt. Ltd., Bhubaneswar,
Odisha

78 Maize Hybrids HQPM 7 Sri Sai Seeds Kurnool, Andhra Pradesh

79 Maize Hybrids HM 4 Kamboj Exports, Karnal, Haryana

M/s PI Industries, Gurgaon, Haryana

80 Maize Hybrids HM 5 Kamboj Exports, Karnal, Haryana

Charoen Pokphand Seeds Pvt Ltd.,
Bangalore, Karnataka

BPD Unit S.N. Technology Licensee/Company
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81 Maize Hybrids HM 8 Nuziveedu Seeds Pvt. Ltd.,
Andhra Pradesh

Bhartiya Beej Nigam Ltd.,
Udham Singh Nagar, Uttarakhand

82 Maize Hybrids HM 9 Nuziveedu Seeds Pvt. Ltd.,
Andhra Pradesh

Nath Bio Genes India Ltd.,
Aurangabad, Maharashtra

Vibha Agrotech Ltd. Hyderabad,
Andhra Pradesh

83 Maize Hybrids HM 10 M/s PI Industries, Gurgaon, Haryana

Bhartiya Beej Nigam Ltd.,
Udham Singh Nagar, Uttarakhand

Nuziveedu Seeds Pvt. Ltd.,
Andhra Pradesh

Nath Bio Genes India Ltd.,
Aurangabad, Maharashtra

84 Maize Hybrids HM 11 Bhartiya Beej Nigam Ltd.,
Udham Singh Nagar, Uttarakhand

Nath Bio Genes India Ltd.,
Aurangabad, Maharashtra

Vibha Agrotech Ltd. Hyderabad,
Andhra Pradesh

85 Bajra Hybrid HHB 226 M/s Pacific Seed (India) Pvt. Ltd.,
Jaipur, Rajasthan

86 Bajra Hybrids HHB 223 M/s Shiv Ganga Hybrid Seeds P.Ltd.,
Hisar, Haryana

87 Bajra Hybrids  HHB 67 M/s Shiv Ganga Hybrid Seeds P.Ltd.,
Hisar, Haryana

88 Rice Hybrid HKRH 1 Akash Seeds & Co.,  Ambikapur,
Chattisgarh

89 Wheat Varieties WHD 943 Supreme Seeds, Fatehabad (Haryana)

90 Wheat Varieties EH1021 Supreme Seeds, Fatehabad (Haryana)

J.K. Agri Genetics Ltd., Hyderabad,
Andhra Pradesh

91 Wheat Varieties WH 1080 Supreme Seeds, Fatehabad (Haryana)

J.K. Agri Genetics Ltd., Hyderabad,
Andhra Pradesh

92 Wheat Variety WH 1105 Super Seeds Pvt. Ltd

Supreme Seeds

Sharda Enterprise

Genetic Seeds

Haryana Seeds

Golden Seeds & Chemicals

Sandhu Seeds Farm

M/s Bhatti Agri Seeds

Nirankari Agri Seed

Hi Tech Kamboj Seeds

M/s Harbir Agrotech Pvt.Ltd.

BPD Unit S.N. Technology Licensee/Company
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M/s Janak Seeds

Kamboj Export

M/s Hans Modern Agri Seeds

M/s Pusa Super Seeds

M/s Raj Enterprises

Kadiyan Seed Corporation

Arjun Seeds Corporation

Semenis Seeds Co., Panipat

Dhaliwal Seeds Pvt. Ltd

Agricon Exports

M/s Ganga Seed Farm

Satguru Seeds

Bathinda Seed Farm

M/s Shree Ganesh Seeds

Shree Balaji Seeds Farm

Punjab Crop Seed Farm

Tulsi Seeds Farm

Shree Ganpati Seeds Farm

Bhagat Seed Farm

San Seed Farm

Sandhu Seeds Farm

Fine Line Hybrid Seeds

Satgur Seed Company

Krishi Vikas Sahakari Samiti Ltd.

J K Agri Genetics Ltd.,

Yamuna Seeds

M/s Bharat Hybrid Seeds Company

93 Dhaincha Variety DH 1 Bhartiya Beej Nigam Ltd., Uttarakhand

94 Raya Variety RH 0749 M/s Ifsa Seeds, Sri Ganganagar

95 Liquid Biofertilizers M/s Micro-Bac India, Kolkata, West Bengal

Bharat Bio-Con Pvt. Ltd, Raigarh,
Chhattisgarh

Y.S. Sons Agrotech, Baddi,
Himachal Pradesh

96 Milk Urea Detection Kit M/S DKS Incorporates, Hisar, Haryana

Vanshika Milk Agro & Plastics Pvt. Ltd.,
Hisar, Haryana

97 Schizont Cell Culture Vaccine against M/s Hester Bio Sciences Ltd., Ahmedabad,
bovine topical Theileriosis Gujarat

98 Bajra Biscuits (two variants), Bajra Cake M/s DKS Incorporate, Hisar
(two variants), Shelf-stable pearl Millet Flour
and Extruded Snacks (two variants)

99 Beverages (two variants) and M/s DKS Incorporate, Hisar
Brahmi Biscuits
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100 Pearl Millet Biscuits (eight variants) M/s Kamboj Foods Pvt. Ltd., Indri, Karnal

101 Protein Maize Biscuits (eight variants), Bajra cake M/s Kamboj Foods Pvt. Ltd., Indri, Karnal
(two variants) and Namak Paare

NIRJAFT, 102 Tomato Seed Variety Swarna Sampada Sabuj Shakti Agro Revolutions
Kolkata

103 Brinjal Seed Variety Swarna Shakti Sabuj Shakti Agro Revolutions

104 Jute based Apparel Deb Holding

105 Application of ICT Technologies in Agriculture Sudharma Krishi Consultants Private
and Creation of e Agri Clinic in Different Blocks  Limited
of West Bengal

106 Jute Handmade Paper Kalighat Society for Development
Facilitation

107 Jute based Designer Bags Tru Blu International

108 Exotic Vegetables G M Agro Allied Private Limited

109 Prawn Farming Dawn Aqua Farm

110 Jute Stick Particle Board Trishna Jute Private Limited

Star Enterprise

BKC Enterprise

Nature Board

Dhubi Gram Unnayan Samiti

111 Jute based Reinforced Composite Products Modern Constructions

112 Jute based Decorative Yarn Fulia Women and Youth Welfare Society

113 Jute based Handloom Fabric Eco Dev Consultancy Private Limited

114 Jute based Decorative Handloom Fabric RBM Industries Limited
for Dress Materials

115 Production of Wine from Litchi Fruits Sreehari Fabricators

CIRCOT, 116 Nano-based Formulation for Application Blue Ocean Business consulting
Mumbai  onto Cotton terry-Towel

117 Collaborative Work for Exploring Potential The Energy & Resource Institute
application in Cellulose Nano-fibres

118 Production of Nanocellulose from Wood Pulp M/s Thapar Centre for industrial R & D

119 Preparation of Customized Particle Board M/s. HYVA India Pvt Ltd.
Blocks from Cotton Stalk

120 Hand Value of Denim Fabric  

121 Raw & Bleach Cotton Linter Synergy Exports (p) Ltd

122 Saw Ginning Technology for Processing of M/s Rathi Chemicals
Assam Comilla Cotton

123 Nanocellulose Production on Sugarcane Godavari Biorefineries Ltd.

124 Worsted Suiting Fabric Jawaharlal Darda Institute of Engineering
& Technology

125 Cotton TAP to Strengthen Cotton Value Chain Infrastructure Leasing & financial services
(IL & FS) Clusters Development Initiative Ltd.

126 New Double Roller Ginning Machine with Konark Cotton Growers Co-op. Spg.
Self Grooving Rubber Roller Mills Ltd.

Millenium Rubber Technologies Pvt. Ltd.

127 Surface Morphlogical Study of Sandoz (P) Ltd.
Drug Pellets by SEM
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128 GINERP software Sai Saurya Professional Services
private Limited

129 Auto Grooving Machine for Roller Ginning System Raji Electricals and Engineering

130 Preparation of Bleached Cotton Synergy Exports (p) Ltd

131 Production of Absorbent Cotton M/s Atharva Healthcare

132 Miniature Ginning Machinery M/s Precision Tooling Engineers

133 Designs and Machinery for Automatic M/s Bajaj Steel Industries Limited
Cotton Ginning & Pressing Plants

134 Production of Nanocellulose M/s Kanakdhara Agricultural Innovations
Pvt. Ltd.

M/s Clean cotton Impex

M/Madhya Pradesh Association of Cotton
Processors and Traders

135 Natural Dyes Hyderabad Goes Green Pvt Ltd

136 Particle Board from Cotton Stalk M/s Trytex Machine Company

CIFT, 137 Value Added Products from Fish M/s. Jai Gayatri Export
Cochin

138 Ready-to-serve Fish Curry in Retortable Pouches M/s. Jai Gayatri Export

The Meat Products of India Ltd

Monsoon Bounty Foods Manufacturing
Pvt.Ltd

139 Energy Efficient Effluent Treatment Plant (ETP) Uniloids Biosciences Pvt Ltd

M/s. Mangala Marine Exim India Pvt. Ltd

M/s. Blue Water Foods & Exports (P)

140 Implementation of HACCP System The Meat Products of India Ltd

141 Setting up of Quality Control Lab Marine Products Export Development
Authority

142 HACCP System for Pig Slaughter House The National Research Centre on Pig
cum Pork Processing Plant (NRCP)

143 Hygienic Fish Market M/s. Matsyafed

144 Production Process of Frozen Semen in The Sperm Station, Kerala Livestock
Sealed Plastic Straws Development Board

145 Fiberglass Reinforced Plastic Fisheries Institute of Technology And
(FRP) Boats Training

146 Chitin / Chitosan M/s Uniloids Biosciences Pvt. Ltd

V.V. Biotech Pvt. Ltd.

147 Fish Kure - Extruded Snack Product from Fish Charis Food Products

JNKVV, 148 Hybrid rice JRH-5 Vibha Agrotech Ltd.
Jabalpur

Ajeet Seeds Ltd

Trimurti Plant Sciences Pvt Ltd

Dantewada Seeds Pvt Ltd

149 Hybrid Rice JRH-8 Vibha Agrotech Pvt Ltd

Delta Crop Sciences Pvt. Ltd.

Super Agri Seeds Private Ltd.

BAU, 150 Black Bengal X Beetle Goat Breeding M/s Tripti Farm and Foods
Ranchi

151 Poulty Processing Unit M/s Lucky Charm Poultry Pvt Limited
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IARI, 152 Nano Formulations of Bioactive Molecules Aegis Agro Chemicals India Pvt. Ltd
New Delhi

153 VAM Technology Bharat Agro Molecules Ltd

Vaishnavi Biotech Limited

Prathista Industries Limited

154 Nano Formulations of Bioactive Molecules i.e., M/s Insecticides (India)
Imidacloprid and PEG based Surfactants

155 Embedded Dry Flower Technology Mrs Poonam Qamra

156 Pusa Pearl Puff M/s Devesh Foods & Agro Products Pvt. Ltd

157 Vegetable Varieties (Cauliflower: Pusa Hybrid-2 M/s Nuziveedu Seeds
& Kartik Shankar; Carrot: Pusa Rudhira ;
Cucumber: Pusa Sanjog)

158 Pusa Nutri Cookies M/s Gold Win Agro Foods Pvt. Ltd

159 Event 142 (Brinjal Variety) carrying Cry1Fa1 gene Bejo Sheetal Seeds Pvt. Ltd

160 Soil Test Fertilizer Recommendation Meter (STFR) M/s Systronics (India) Ltd

161 Chickpea varieties Pusa 256, Pusa 372, M/s Sungro Seeds
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)

162 Neutraceuticals and Functional Foods M/s Ozone Biotech

163 PCR based Detection Kit for Bacterial Ostwal & Harit
Blight of Pomegranate

164 Candy from Fruits (Aonla, Mango, Carrot) M/s Gold Win Agro Foods Pvts Ltd

165 Chrysanthemum Variety Pusa Anmol M/s Leadbeteer Seeds

166 Pusa Bajra Puff M/s Agro Tech foods Limted

167 Rice Hybrid HI 1544 M/s Syngenta India limited

168 Wheat Variety HI-1563 M/s Pan Seeds Pvt. Ltd

169 Pusa Soya Nuts M/s Pravin Reinforced Plastics Pvt Ltd

M/s Shree Krishna Pickles Pvt. Ltd.

KAD Bioresources Pvt. Ltd.

170 RNAi Gene Construct against ToLCV virus M/s Bejo Sheetal Seeds Pvt Ltd

171 Event for TOSPO Resistance in Tomato Advanta India Ltd

172 Blue Green Algae Bio-fertilizer M/s Ecological Products Industries

173 Liquid Biofertilizer M/S Sai Bio Organics

174 Blue Green Algae Bio-fertilizer M/S Sai Bio Organics

175 Phosphate Solubilizing Bacteria (PSB) M/S Sai Bio Organics

176 Azotobacter Biofertilizer M/S Sai Bio Organics

177 Rhizobium Biofertilizer M/S Sai Bio Organics

178 Trichoderma based Formulation M/S Sai Bio Organics

179 Modified Atmospheric Packaging for Vegetables Alor Utshya,Hooghly

180 Plant Virus Detection Kit Chromus Biotec

181 Animal Feed Block Making Machine Standard Hydraulics

M/s Perfect Hydro Machines

182 Pusa Fruit Drink M/s Gold Win Agro Foods Pvt Ltd

BPD Unit S.N. Technology Licensee/Company



140

FINAL REPORT 2006-2014

M/s Shree Krishna Pickles

M/s Alor Utshya,Hooghly

M/s Shankar Amrit

183 Hybrid Rice - PRH 10 M/s Bhartiya Beej Nigam Ltd

M/s Nirmal Seeds

M/s Mahyco

M/s Indo-American Hybrid Seeds(India)
Pvt Ltd

M/s Delta Agrigenetics Pvt Ltd.

184 Maize Hybrid PEEHM 5 M/s Goutami Seeds Pvt Ltd

M/s Smpoorna Seeds

M/s Smpoorna Seeds

M/s Smpoorna Seeds

M/s Sri Laxmi Venkateshwara Seeds

M/s Muralidar Seeds Corporation

M/s Victory Seeds Ltd

M/s  Sri Laxmi Venkateshwara Seeds

185 Wheat Variety HD 2967 M/s  ID Agri Seeds Pvt Ltd

M/s  ID Agri Seeds Pvt Ltd

M/s Akash Seeds & Co

M/s Akash Seeds & Co

M/s Amar Seeds, Ludhiana

M/s Amar Seeds, Punjab

M/s Amar Seeds

M/s Asian Seeds

M/s Asian Seeds

M/s Aujla Seeds

M/s Bhagati Seed Farm

M/s Bhatti Agri Seeds, Haryana

M/s Bhatti Agri Seeds

M/s Bhawani Seeds & Biotech

M/s Dhaliwal Seed Farm

M/s Dhaliwal Seed Pvt Ltd

M/s Hans Moderan Agri

M/s Harbir Agrotech

M/s Haryana Seeds Co

M/s Hygiene Kamboj Seed Farm

M/s Japreet Singh Gill

M/s Kamboj Export

M/s Kurukshetra Seeds Pvt Ltd

M/s Mehla Seed Farm

M/s Model Agritech India Ltd

M/s Navodaya Seed Farm

M/s Nirankari Agri Seeds

M/s Parbhat Seed Traders
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M/s Punjab Beej

M/s Sahil Seeds

M/s Sahu Seed Farm

M/s San Seed Farm,Moga

M/s Sandeep Seeds

M/s Sandeep Seeds, Ludhiana

M/s Sandeep Seeds,Punjab

M/s Sandhu Seed Farm

M/s Sekhon seed farm

M/s Sekhon seed farm,Sangrur

Bhatinda Seed Farm

M/s Vignette Hi-tech Seeds Co. Karnal

186 Gladiolus Variety - PUSA Unnati, Red Valentine M/s Saveer Biotech Ltd

187 Gladiolus , PUSA Manmohak M/s Bhawani Seeds & Bio-tech

188 GMO Detection in Rice and other crops Basmati Export Development Foundation

189 Capsicum Salsa Intergrated Unit for Mushroom
Development

190 Gynoecious Line of Bitter Gourd M/s Ankur Seeds Pvt. Ltd.

191 Safety Gadgets for Chaff Cuttrs M/s Varsha Associates

192 Hydrogel Applicator M/s Varsha Associates

193 Pusa Aqua Ferti Seed Drill M/s Varsha Associates

194 Nanosulphur M/s Coromandel International Ltd

195 Nutraceutical Concentrates from Black Carrot  

196 Nutraceutical Concentrates from Tomato  

197 Nutraceutical Concentrates from Capsicum  

198 Nutraceutical Concentrates from Spirulina  

199 Cauliflower: Pusa Hybrid-2  

200 Cauliflower: Kartik Shankar  

201 Carrot: Pusa Rudhira  

202 Cucumber- Pusa sanjog  

203 Nutraceutical Concentrates from Stevia  

204 Chrysanthemum: Cut Flower M/s Saveer Biotech Ltd

205 Chrysanthemum: Pusa Centenary M/s Saveer Biotech Ltd

206 Chrysanthemum: Kesari M/s Saveer Biotech Ltd

207 Chrysanthemum: Arunoday M/s Saveer Biotech Ltd

208 Chrysanthemum: Anmol Pot Variety M/s Saveer Biotech Ltd

209 Chrysanthemum: Pusa Aditya M/s Saveer Biotech Ltd

210 Chrysanthemum: Sona M/s Saveer Biotech Ltd

211 Chrysanthemum: Chitraksha M/s Saveer Biotech Ltd

212 Gladiolus Variety PUSA Unnati, M/s Spectra Cryogenic Systems Pvt. Ltd.

213  Gladiolus Variety Red valentine M/s Spectra Cryogenic Systems Pvt. Ltd.

214 Gladiolus Variety PUSA Manmohak M/s Spectra Cryogenic Systems Pvt. Ltd.

215 Anthocyanin Extraction from Black/ Purple Carrot M/s Vaishnavi Biotech Limited

216 Carotenoid Extraction from Capsicum M/s Vaishnavi Biotech Limited

217 Lycopene Extraction from Tomato M/s Vaishnavi Biotech Limited
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218 Steviol Glycoside Extraction from Stevia leaves M/s Vaishnavi Biotech Limited

219 Pusa Punjab Basmati Rice-PPB 1509 Ecological Products Industries

M/s Kambhoj Exports

IIHR, 220 Arka Ashwagandha Natural remedies Pvt Ltd
Banglore

221 Arka Shravya M/s Tierra Seed Science Pvt Ltd

222 Okra GMS-4 M/s Namdhari Seeds Pvt Ltd

223 Advanced breeding line of Tomato TLBR 12-24-43-1 M/s Chamunda Agro Pvt Ltd

224 Onion MS-65 and Maintainer M/s Chamunda Agro Pvt Ltd

225 Arka Sharath Shrubs-n-Roses

226 Arka Rakshak M/s T Stanes & Company (Permanent)

227 Marigold IIHRMO-4 M/s Ankur Seeds Pvt Ltd

228 Trichoderma Viridae M/s Tagros Chemicals India Ltd

KVK, Amaravati

M/s Gujrat Life Sciences (P) Ltd

M/s Paramount Pesticides Ltd

M/s Antecedent Pabulum Inc. Bathida,
Punjab

M/s Oshnic Crop Science Ltd, Bhopal

M/s Microbax (I) Pvt Ltd, Medak, AP
(Permanent)

Dr Abdul Rauf Agro Research Foundation

Sri Dnyaeshwar Sahakari Sakhar
Karkhana Ltd

M/s Allwin Industries, Indore

M/s Criyagen Agri & Biotech Pvt Ltd,
Bangalore

M/s NCS Crop Science Pvt Ltd, Nagpur

229 Trichoderma Harzianum KVK, Amaravati

M/s Romvijay Biotech Pvt Ltd (permanent)

NIPHM, Hyderabad

M/s Antecedent Pabulum Inc. Bathida,
Punjab

M/s Manshya Enviro-Biotech Pvt Ltd, Pune

M/s Allwin Industries, Indore

M/s Jay Biotech, Pune (Permanent)

M/s Ajay Bio-tech (India)Ltd

M/s Varsha Bioscience and Tech India Pvt Ltd

230 Paecilomyces Lilacinus M/s Mahagrapes

M/s Tagros Chemicals India Ltd

M/s Romvijay Biotech Pvt Ltd (permanent)

M/s Oshnic Crop Science Ltd, Bhopal

M/s Manshya Enviro-Biotech Pvt Ltd, Pune

M/s Microbax (I) Pvt Ltd, Medak, AP
(Permanent)
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M/s Allwin Industries, Indore

M/s Criyagen Agri & Biotech Pvt Ltd,
Bangalore

M/s International Panaacea Ltd, New Delhi

M/s NCS Crop Science Pvt Ltd, Nagpur

231 Pochonia Chlamydosporium M/s T Stanes & Company (Permanent)

232 V. chlamdosporium M/s Mahagrapes

NIPHM, Hyderabad

M/s Allwin Industries, Indore

233 Pseudomonas Fluorescens M/s Mahagrapes

M/s Tagros Chemicals India Ltd

M/s Krishna Industrial Crop. Ltd

M/s Durva Bio-tech

M/s Jay Biotech

M/s Romvijay Biotech Pvt Ltd (permanent)

NIPHM, Hyderabad

M/s Antecedent Pabulum Inc. Bathida,
Punjab

M/s Oshnic Crop Science Ltd, Bhopal

M/s Microbax (I) Pvt Ltd, Medak, AP
(Permanent)

M/s Allwin Industries, Indore

M/s Criyagen Agri & Biotech Pvt Ltd,
Bangalore

M/s Ambika Biotech & Agro Services, MP

234 Banana micronutrient formulation M/s Hi7 Agri Bio Solutions, Bangalore

KVK, Gulbarga

235 Citrus Micronutrient Formulation KVK Hirehalli

236 Mango Micronutrient Formulation KVK Hirehalli

M/s Pest Control Industries, Bangalore

237 Vegetable Micronutrient formulation Hans Roever KVK, TN

KVK, Gangavati

M/s Hi7 Agri Bio Solutions, Bangalore

238 Parapheromone trap technology KVK Hirehalli

Siri Agri Industries

M/s Fine Trap (India), Maharastra

239 Neem Soap M/s Pest Control Industries, Bangalore

240 Arka Microbial Consortium KVK Hirehalli

241 Biological Control of BSFB by Chitradurga
Trichogramma Chilonis

Kolhapur

242 Sealer cum Healer M/s Pest Control Industries, Bangalore

KVK, Hirehalli

243 Tomato Crush Ms. Madhavi foods

244 Osmotically Dehydrated Mango M/s Divine Clique Private Ltd
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245 Osmotically Dehydrated Papaya M/s Divine Clique Private Ltd

246 Fruit Bar technology M/s Divine Clique Private Ltd

247 Preservation of Mango Slices M/s Sun Food Products, TN

248 RTS of Amla M/s Naveen Foods

249 RTS of Jackfruit M/s Naveen Foods

250 RTS of Kokum M/s Naveen Foods

251 RTS of Banana M/s Naveen Foods

252 Tractor Operated Hydraulic platform - Onion Seeder Mruthyunjaya Compound

253 Tractor Operated Hydraulic platform - Onion Extractor Mruthyunjaya Compound

M/s Rehman Engineering Works, Kadur

254 Rooting Media Sieving and Bag Filling Unit M/s Rehman Engineering Works, Kadur

255 Rooting Media Mixer M/s Rehman Engineering Works, Kadur

256 Vacuum Seeder M/s Rehman Engineering Works, Kadur

257 Rotary Dibbler M/s Rehman Engineering Works, Kadur

258 Rooting Media Sieving, Mixing and Bag M/s Rehman Engineering Works, Kadur
Filling unit - High Capacity

259 Protray Filling and Leveling Unit M/s Rehman Engineering Works, Kadur

260 Animal Drawn Onion Seeder M/s Rehman Engineering Works, Kadur

261 Manual Onion Seeder M/s Rehman Engineering Works, Kadur

262 Tractor Drawn Seed cum Fertilizer Drill for Onion M/s Rehman Engineering Works, Kadur

263 Tractor Operated Raised Bed Former cum Transplanter M/s Rehman Engineering Works, Kadur

264 Tractor Operated Raised Bed Crop Weeder M/s Rehman Engineering Works, Kadur

265 Mango Harvester M/s Rehman Engineering Works, Kadur

266 Sapota Harvester M/s Rehman Engineering Works, Kadur

267 Lime Harvester M/s Rehman Engineering Works, Kadur

268 Guava Harvester M/s Rehman Engineering Works, Kadur

269 Orange Harvester M/s Rehman Engineering Works, Kadur

270 Tractor Operated Hydraulic Platform for M/s Rehman Engineering Works, Kadur
Harvesting Spraying and Pruning

271 Size Grader M/s Rehman Engineering Works, Kadur

272 Raw Mango Peeler M/s Rehman Engineering Works, Kadur

273 Raw Mango Slicer M/s Rehman Engineering Works, Kadur

274 Raw Mango Cube Cutter M/s Rehman Engineering Works, Kadur

275 Hot Water Treatment Plant M/s Rehman Engineering Works, Kadur

276 Garlic Bulb Breaker M/s Rehman Engineering Works, Kadur

277 Garlic Peeler M/s Rehman Engineering Works, Kadur

278 Grain Cleaner M/s Rehman Engineering Works, Kadur

Scientek Services

289 Grain Boiler M/s Rehman Engineering Works, Kadur

Scientek Services

280 Boiled Grain and Chalk Powder Mixer M/s Rehman Engineering Works, Kadur

Scientek Services

281 Bag Filler M/s Rehman Engineering Works, Kadur

Scientek Services

282 Spawn Innoculators M/s Rehman Engineering Works, Kadur
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Scientek Services

283 Solar Energy based Paddy Straw Pasteurizer M/s Rehman Engineering Works, Kadur

284 Modified Solar Energy based Autoclave for M/s Rehman Engineering Works, Kadur
Sterilization of Spawn and Paddy Straw

285 RNAi Vector IISR, Kozikode

CPCRI, 286 Coconut Chips Mr. M.A. Harris, Mulleria house, Kasaragod
Kasergod

Evergreen Enterprises, Tirupur, Tamilnadu

Nafeesa Manzil, P.O. Padne Kadappuram,
Kasaragod

Mr. Joy cyriac, Chinnus Products Muttihadi,
P.O. Thrissur

Masscare and Marketing, Kalichampothi,
Kerala

287 Virgin Coconut Oil (VCO) Malabar Ayurveda Ashram,  Bella Industrial
Estate, Kasaragod

Kavya Nag, M/s Kaayi Kompany, Karnataka

Coconess, No 65, Singasandra,
Bangalore-560068.

Dinesh foods, Kannur

Chinnus Products Muttihadi,
P.O. thrissur-680317

Meenja Berika Nalikera Utpadaka Sangham

Mr. Mahesh Bhat, Kanamoodakare House,
Kumbla

Ullodi H, Ullodi p., Maniya, Kumbla-671321

288 Manufacture of Machinery and Gadgets M/s Vishal Enterprises, Thindal, Erode, T.N

289 Coconut Shell Powder Manhanpara (H), Adhur (P.O.),
Kasaragod- 671543

290 Packaged Coconut Water Beverage Pandiyal compound, Manjeshwar,
Kasaragod- 671323

291 Biofertiliser & Biopesticides Palliankal (H), Kalpetta North,
Wayanad- 673122

Thejaswini Coconut Farmers Producer
Company Ltd., Kannur

292 Desicated Coconut Vayakkarath (H) Puthur, Pallikkal (P.O),
Tenhippalam

Arafa Manzil, Kudradka, Via-Uppala,
Kasaragod

293 Copra Oil Pudukoli House, P.O. Ullodi (Via) Kumbla,
Kasaragod

294 Goat Farm Chottumkuzhi, P.O. hidiyath nagar,
Kasaragod

295 Coconut Milk, Vinegar, Coconut Milk Powder Arunodayam (H), Naduvathur (P.O),
Koyilandy, Calicut

296 Neera and Coconut Palm Sugar Augustine Joseph,Bajagoli, Karkala,
Karnataka

4/22, Nasuvanpalayam, Pollachi Road,
Palladam, Tirupur

 8/1F, Sethumadai Road, Pollachi Taluk,
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Coimbatore, TN

297 Safety Device for Chemberi Model of St. Mary’s Industry, Kannur, Kerala
Paddle type Coconut Climbing Machine

298 Coconut Leaf Vermicomposting Mr. V. K. Abraham,  Rajapuram

299 Coconut Leaf Vermicomposting DeeJay Consultancy Services,
Brigade Road, Bangalore

300 Mass Mulitplication Technique of Goniozus Shri Arvindh Sabhapathy,
Nephantidis Kaliapuram Road, Pollachi,TN

301 know-how on Utilization of Metarhizium DeeJay Consultancy Services,
Anisopliae Culture Brigade Road,Bangalore

IISR, 302 Plant variety, Ginger- IISR Varada Vattaparambil (H), Karippur Malappuram,
Calicut Kerala

303 Micronutrient Mix for Ginger (G+) M/s Hi-7 Agro Bio Solutions, # 832,
Sapthagiri nilaya, Bangalore

M/s Natura Nursery & Agro Products, IISR,
Kozhikode

304 Micronutrient Mix for Ginger (G-) M/s Hi-7 Agro Bio Solutions,
Hessaraghatta Village, Bangalore

305 Micronutrient Mix for Turmeric (T+) M/s Natura Nursery & Agro Products,
IISR, Kozhikode

IIVR, 306 Cow Pea Variety ‘Kashi Kanchan’ VNR Seed Pvt Ltd Ratnagiri,
Varanasi Raipur, Chattisgarh

Ravi Hybrid Seeds Pvt. Ltd, Hyderguda,
Hyderabad

Sadhan Seed Pvt Ltd, Dhantoli, Nagpur,
Maharastra

307 Cow Pea Variety ‘Kashi Gauri’ Ravi Hybrid Seeds Pvt. Ltd, Hyderguda,
Hyderabad - 500029

308 Cow Pea Variety ‘Kashi Nidhi’ Sadhan Seed Pvt Ltd, Dhantoli, Nagpur,
Maharastra

309 Cow Pea Variety ‘Kashi Unnati’ Ravi Hybrid Seeds Pvt. Ltd, Hyderguda,
Hyderabad - 500029

NDRI, 310 Color based Detection of Detergents in Milk M/s Shree Kamdhenu Electronics Pvt. Ltd.,
Karnal Anand, Gujarat

311 Two Stage enzyme assay” for Detection of New Gen Diagnostics, Hyderabad
L. monocytogenes in Milk

Shah Brothers

312 New colour based method for detection Mother Dairy Fruits & vegetable Pvt. Ltd,
of detergent in milk Patparganj, New Delhi-110092

313 Iron Fortified Biscuits M/s Shivani Agro, 48-A-Sangam Nagar,
Indore, M.P.

314 Cation & Anion Mineral Mixture Kamdhenu Feeds, Saharanpur, U.P

Shree Jee Feed Supplements, Jaipur,
Rajasthan

Shakti Livestock Feeds (P) Ltd., Meerut U.P.

315 Bajara Lassi  

316 Bajra Biscuit  

317 Low Cholesterol Ghee  

318 Whey Tomato  
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319 Long Shelf Life Paneer  

320 Antibiotic Kit  

321 Jaljeera Whey Dink  

322 New Colour Based Test for Rapid Detection Rajasthan Co-operative Dairy Federation
of Detergent in Milk Ltd., Jaipur

CIPHET, 323 Pearl Millet Based Composite extrudates Siddarath Aggarwal, B9/884 Gulchaman
Ludhiana and Pasta Gali, Ludhiana

324 Ginger Processing Technology S/o KaliaRamVill Khala Kyar, The Renukaji,
(Dried ginger flakes, sweetened flakes, Sirmaur, HP
Powder, and Ginger Paste)

S/o Budha Singh Vill Khala Kyar, The
Renukaji, Sirmaur, HP

S/o Gagan Singh Assistant Registrar,
Sirmaur, HP

325 Minimal Processing of Vegetables Ajanta Colony Street No. 3, Garh Road,
Meerut

326 Pearl Millet Based Composite Extrudates S/o Gain Chand, VPO- Gurka, Teh Phillaur,
 and Pasta Jalnadhar, 144632

CPRI, 327 Aeroponic System for Potato Minituber Production Rajdeep Agri. Product Pvt. Ltd.,
Shimla New Delhi-110008.

Sekhon Biotech Pvt. Limited, College Road,
Rupnagar, Punjab

Siddhinvinayak Agri Processing Pvt. Ltd.,
Yerwada, Pune

CRRI, 328 Hybrid Rice Rajalaxmi (CRHR 5) Vibha Agrotech Ltd., Hyderabad
Cuttack

329 Hybrid  rice CR Dhan 701(CRHR-32) Vibha Agrotech Ltd., Hyderabad

330 Hybrid rice Ajay (CRHR-7) Sansar Agropol Pvt. Ltd., Bhubaneswar

331 Hybrid rice Rajalaxmi (CRHR-5) Sansar Agropol Pvt. Ltd., Bhubaneswar

BPD Unit S.N. Technology Licensee/Company

❏❏❏❏❏
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Annexure 3

S.N. Trainings No. of Training No. of Training
Approved Completed

1 Inetrnational Training 931 904

2 National Training 95 92

Details of National and International Training

S.N. Frontier Areas of National Training No. of Training No. of Scientists
Organised Trained

1.       Allele Mining 5 82

2.      Apomixis 2 38

3.      Bioinformatics 4 61

4.      Biomolecules 3 46

5.      Biosecurity 5 72

6.      Bioremediation 1 16

7.       Carbon Trading/Carbon 7 101
Sequestration/Climate Change

8.      Fermentation Technology 3 46

9.      Genome Resource Conservation 2 31

10.   Geoinformatics 3 44

11.    Image Processing Technology 1 16

12.    Molecular Diagnostics 3 48

13.    Mitigation Strategies for Methane 2 24
Production from Livestock

14.    Microbial Molecular Taxonomy 1 15

15.    Molecular Breeding 6 100

16.    Nanotechnology 3 47

17.    Nutraceuticals 3 50

18.   Non chemical/Non Thermal processing 2 31
and Membrane technology

19.    Sensor-based Applications including 4 65
bio-indicators

20.   Stem Cell Research 2 32

21.    Smart Packaging 1 16

22.   Intellectual Property Rights 5 106

23.   Social Sciences & Policy Analysis 3 54

24.   Forecasting Modeling in Crops 2 32

25.   Nutrient Use Efficiency 2 31

26.   Water Use Efficiency 1 15

27.   Project Formulation, Risk Assessment, 16 206
Scientific Report Writing & Presentation

Total 92 1425

National Training
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International Training (2008-2014)

S.No. Frontier Areas of Training Total Scientists Trained

1. Allele Mining 20

2. Apomixis 6

3. Bioinformatics 21

4. Biomolecules 19

5. Bioremediation 12

6. Biosecurity 15

7. Carbon Trading/Carbon Sequestration/Climate Change 25

8. Fermentation Technology 15

9. Genome Resource Conservation 17

10. Geoinformatics 08

11. Image Processing Technology for Characterization 05
 of Agricultural Produce

12. Microbial Molecular Taxonomy 11

13. Molecular Diagnostics 15

14. Mitigation Strategies for Methane Production from Livestock 05

15. Molecular Breeding 11

16. Nanotechnology 19

17. Nutraceuticals 23

18. Non-chemical/Non-Thermal processing and 06
 Membrane Technology

19. Sensor-based Applications  Including Bio-indicators 16

20. Stem Cell Research 10

21. Smart Packaging 06

22. Social Sciences 10

23. Transgenic Animals 06

24. Gene Knock Down Technology 04

25. Intellectual Property Rights 27

26. Marker Assisted Selection 122

27. Leadership & Project Management 17

Consortia Training

28. Component -1 230

29. Component -2 61

30. Component -3 22

30. Component -4 120

Grand Total 904
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Resource Persons in Frontier Area of Agriculture

S.N. Area of Training Details of Resource Person

1 Allele Mining Dr. Bhanu P. Chowdhary, Associate Dean for Research & Graduate Studies and Director,
Molecular Cytogenetics Laboratory, College of Veterinary Medicine & Biomedical Sciences,
Texas A&M University, Texas, USA

2 Allele Mining Dr. Umesh K. Reddy, Associate Professor of Biotechnology, Department of Biology, West
Virginia State University, West Virginia, USA

3 Allele Mining Dr. Luca Comai, Professor of Plant Biology, UC-Davis Genome Center and Section of
Biology,University of California,Davis, USA.

4 Allele Mining Dr.Umesh K Reddy, Associate Professor of Biotechnology, Department of Biology,West
Virginia State University, West Virginia, USA

5 Allele Mining Dr. S. Mathavan, Research Scientist, Genome Institute of Singapore, Singapore

6 Allele Mining Dr. David J Penman, Senior Lecturer, Genetics and Reproduction Research Group,
Institute of Aquaculture, University of Stirling, Scotland, UK,

7 Allele mining Professor Bhanu P Chowdhary, Associate Dean for Research & Graduate Studies, Faculty
Fellow (AgriLife Research), Director- Molecular Cytogenetics Laboratory, Department of
Veterinary Integrative Biosciences, College of Veterinary Medicine & Biomedical Sciences,
Texas A&M University, College Station TX77843-4458

8 Allele Mining Dr. Sarath Chandra Janga, Assistant Professor, School of Informatics, Indiana University &
Purdue University Indianapolis (IUPUI), Department of Medical & Molecular Genetics,
Center for Computational Biology & Bio-informatics, Indiana University School of Medicine,
Michigan Street, Indianapolis, IN, USA

9 Allele Mining Dr. James Reecy, Professor,, Department of Animal Science, College of Agriculture, Iowa
State University, Ames, Iowa, USA

10 Allele Mining Dr. John F.  Timoney, Keeneland Chair of Infectious Diseases, GLUCK Equine Research
Center, Faculty of Veterinary Sciences, College of Agriculture, University of Kentucky,
Lexington, KY, USA

11 Allele Mining Dr. Clifford Weil, Associate Professor, Department of Agronomy, Crop, Soil and
Environmental Science, School of Agriculture, Purdue University,  West Lafayette, IN, USA

12 Allele Mining Dr. Xingyou Gu, Associate Professor, Plant Science Department, South Dakota State
University, Brookings, SD, USA

13 Allele Mining Dr. Padma Nimmakayala, Research Associate Professor, The Gus R. Douglass Land-
Grant Institute, West Virginia State University, WV, USA

14 Allele Mining Dr. P. V. Vara Prasad, Professor (Crop Ecophysiology), Department of Agronomy, Crop,
Soil and Range Sciences, College of Agriculture, Kansas State University, Throckmorton
Plant Sciences Center, Manhattan, KS, USA

15 Allele Mining Dr. James M. Reecy, Professor of Animal Science, Department of Animal Science, Iowa
State University, Ames, Iowa, USA

16 Allele Mining Dr. Jayashankar Subramanian, Associate Professor, Tree Fruit Breeding and
Biotechnology, University of Guelph – Vineland Station, Ontario, Canada

17 Allele Mining Dr. K. V. Raman, Associate Director, Special Projects and International Program and
Professor, Department of Plant Breeding & Genetics, College of Agriculture & Life
Sciences, Cornell University, Ithaca, USA

18 Allele Mining Dr. JS Heslop-Harrison, Professor of Molecular Cytogenetics and Cell Biology, Department
of Biology, College of Medicine, Biological Sciences & Psychology, University of Leicester,
University Road, Leicester, LE1 7RH, UK

19 Allele Mining Dr. Abdelbagi M. Ismail, Senior Scientist,Crop and Environmental Science Division,
International Rice Research Institute,Manila, Phillipines

20 Allele Mining Dr. Yiqun Weng, Assistant Professor, Cucumber Genetics, Genomics and Breeding,
USDA-ARS-Vegetable Crop Research Unit, Department of Horticulture, University of
Wisconsin, Madison, WI, USA
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21 Allele Mining Dr. Bhanu P. Chowdhary,Molecular Cytogenetics Laboratory, Department of Veterinary
Integrative Biosciences, Texas A&M University College Station, Texas, USA

22 Agricultural Supply Dr. K. V. Raman, College of Agriculture & Life Sciences, Associate Director,
Chain Management Special Projects, International Programs Ithaca, New York -14853

23 Apomixis Dr. John G. Carman, Professor, Plant Genetics, Plants, Soil and Climate Department, Utah
State University, Logan, UT, USA

24 Apomixis Dr. John G. Carman, Professor, Plant Genetics, Department of Plants, Soil & Climate, Utah
State University, Logan, UT 84322-4820 USA

25 Apomixis Dr. Peggy Ozias-Akins, Professor, Department of Horticulture & NESPAL, The University of
Georgia, Tifton Campus, Tifton, GA, USA

26 Apomixis Dr. T. M. Sharbel, Apomixes Research Group Leader, Department of Cytogenetics and
Crop Analysis, Leibinz Institute of Plant Genetics and Crop Plant Research (IPK),
Gatersleben, Germany

27 Apomixis Dr. Tim Sharbel, Apomixis Research Group Leader, Department of Cytogenetics and
Genome Analysis, Leibniz Institute of Plant Genetics and Crop Plants Research, Germany

28 Apomixis Dr. Tim Sharbel, Apomixes Research Group Leader, Department of Cytogenetics and Crop
Analysis, Leibinz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben,
Germany

29 Bioinformatics Dr. Lakshmi Kumar Muttukumalli, Research Assistant Professor,Department of
bioinformatics and computational biology, college of science,George Mason University ,
Manassas, USA.

30 Bioinformatics Prof K.V. Raman, Department of Plant Breeding and Genetics, College of Agriculture & Life
Sciences, Cornell University, Ithaca, USA

31 Bioinformatics Dr. Srinivas Aluru, Department of Electrical & Computer Engineering, Iowa State University,
Annes, Iowa USA.

32 Bioinformatics Dr. Chandra Verma, Head of Division, Biomolecular  Modelling and Design Division, Bio-
informatics Institute, Matrix, Singapore

33 Bioinformatics Dr. Donald Seto, Associate Professor, Bioinformatics and Computational Biology, George
Mason University, Manassas, VA, USA.

34 Bioinformatics Dr. Saskia A. Hogenhout, Project Leader, Department of Disease and Stress Biology, The
John Innes Center, Norwich Research Park,Colney, Norwich, UK

35 Bioinformatics Dr. Roeland van Ham,BU Bioscience,Plant Research International, Wageningen University
Research Center, Wageningen,The Netherlands

36 Bioinformatics Dr. Christan Bachem/Dr. Roeland van  Ham laboratory of Bioinformatics, Plant Research
International, BU Biosciences, Wageningen University, Wageningen, The Netherlands.

37 Bioinformatics Dr. K.V Raman, Professor, Department of Plant Breeding & Genetics, Associate
Director,Special Projects,Cornell University, Ithaca,USA

38 Bioinformatics Dr. Eric Peatman, Assistant Professor, Fish Genomics, Department of Fisheries and Allied
Aquacultures, College of Agriculture, Auburn University, Auburn, AL USA.

39 Bioinformatics Dr. Chittibabu Guda, Associate Professor, Department of Genetics, Cell Biology and
Anatomy, Director of Center for Bioinformatics and Systems Biology, Collegeof Medicine,
University of Nebrasaka Medical Center, Omaha. NE, USA

40 Bioinformatics Dr. James Reecy, Coordinator – Bioinformatics Coordination Program, National Animal
Genome Research Program & Professor, Department of Animal Sciences, College of
Agriculture, Iowa State University, Ames, Iowa, USA

41 Bioinformatics Dr. K. V. Raman, Professor of Plant Breeding, Associate Director, Special Projects,
International Programs, Cornell University, Ithaca, New York 14853, USA

42 Bioinformatics Professor David Little, Chair , Aquatic Resource Development, Sustainable Aquaculture
Group, Institute of Aquaculture, University of Stirling, Scotland, UK

43 Bioinformatics Dr. Siddhartha Thakur, Associate Professor, Population Health & Pathobiology, College of
Veterinary Medicine, North Carolina State University, Raleigh, NC 27606, USA

S.N. Area of Training Details of Resource Person
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44 Bioinformatics Dr. Bruce S. Weir, Professor & Chair, Department of Biostatistics, University of Washington,
Seattle, USA.

45 Bioinformatics Dr. Jim Briggs, Department of Biology and Biochemistry, Houston Science Center,
University of Houstan,USA

46 Bioinformatics Dr. Madan Kumar Bhattacharaya, Associate Professor, Department of Agronomy, Crop,
Soil and Environmental Sciences, Iowa State University, Ames, Iowa, USA

47 Bioinformatics Dr. Iain Anderson, Computational Biologist, DOE Joint Genome Institute, US Department of
Energy, Walnut Creek, California,USA

48 Bioinformatics Dr. Andy Pereira, Professor, Virginia Bioinformatics Institute (VIB), Virginia Polytechnic
Institute and State University(Virginia Tech). Blacksburg, Virginia, USA.

49 Bioinformatics Dr. K. V. Raman, Associate Director, Special Projects, College of Agriculture & Life
Sciences, Cornell University, Ithaca, NY, USA

50 Biomolecule Dr. Oliver Fiehn, Professor, UC Davis Genome Center and Bio-informatics Program,
College of Biological Sciences, Genomics and Biosciences Facility, University of California,
Davis, CA, USA

51 Biomolecule Dr. Kaustabh D. Bhalerao, Department of Agricultural and Biological Engineering, College
of Agricultural, Consumer and Environmental Sciences, and College of Engineering,
University of Illinois at Urbana -Champaign, Urbana, IL, USA

52 Biomolecule Dr. Lukasz L. Citrus Research and Education Centre, Lake Alfred, FL, USA

53 Biomolecule Dr. Olvir Fiehn, Professor, Metabolomics Research and Core Facility, Department of
Molecular Cellular Biology and Genome Center University of California, Davis, USA.

54 Biomolecule Dr. Mark Hamman. Professor of Pharmacy Chemistry and Biochemistry, Department of
Pharmcognosy,  University of Mississippi, MS, USA.

55 Biomolecule Dr. Armando Damiani, Principal Investigator, Institut für Virologie, Freie Universität Berlin,
Robert von Ostertag Str. 7-13, 14163 Berlin, Germany

56 Biomolecule Dr. Bernabucci Umberto, Associate Professor, Departimento di Produzioni Animali
(Department of Animal Sciences), Universita‘ degli Studi della Tuscia (University of Tuscia),
Italy

57 Biomolecule Dr. Neena Mitter, Senior Research Fellow & Team Leader, Plant Microbial Biotechnology,
Queensland Alliance for Agriculture & Food Innovation (QAAFI), The University of
Queensland, Brisbane QLD 4072, Australia

58 Biomolecule Dr. Vassya Bankova, Professor in Natural Product Chemistry, Institute of Organic
Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Academy G.
Bonchev Street, Bulgaria

59 Biomolecule Dr. Muraleedharan G. Nair, Senior Associate to CANR Dean & Professor, Department of
Horticulture, Plant and Soil Sciences, Michigan State University, East Lansing, Michigan,
USA

60 Biomolecule Dr. Subba Reddy Palli, Professor, Department of Entomology, College of Agriculture,
University of Kentucky, Lexington, KY, USA

61 Biomolecule Dr. Neil Crickmore, Senior Lecturer in Molecular Genetics, Department of Biochemistry,
School of Life Sciences, University of Sussex, Brighton, United Kingdom

62 Biomolecule Dr. Daniel Romo, Professor of Chemistry, Director of the TAMU Natural Products
LINCHPIN Laboratory, Texas A&M University, Texas, USA

63 Biomolecule Dr. Jay-Lin Jane, Charles F. Curtiss Distinguished Professor, Department of Food Science
and Human Nutrition, Iowa State University, Ames, Iowa, USA

64 Biomolecule Dr. Oliver Fiehn, Professor, Metabolomics Research and Core Facility, Department of
Molecular and Cellular Biology & Genome Center, University of California, Davis, USA

65 Biomolecule Professor Dr. B. Zwanenburg, Cluster Molecular Chemistry, Institute of Molecules and
Materials, Radboud University Nijmegen, Heyendaalseweg, AJ, Nijmegen, The
Netherlands

66 Biomolecule Dr. Navam S. Hettiarachchy,University Professor, Department of Food Science, Dale
Bumpers College, Division of Agriculture, University of Arkansas, USA

S.N. Area of Training Details of Resource Person
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67 Biomolecule Dr. Kaustubh D. Bhalerao,Department of Agricultural and  Biological Engineering, College
of Agricultural, Consumer and Environmental Sciences, College of Engineering,
Agricultural Engineering Sciences Building, University of Illinois, at Urbana -Champaign,
Urbana, IL, USA

68 Biomolecule Dr A. Lane Rayburn, Professor of Cyto-geneomics, Department of Crop Sciences, 360
Edward R. Madigan Laboratory, 120 W. Gregory Drive, University of Illinois, Urbana IL,
USA

69 Biomolecule Dr. Charles L. Cantrell, Research Chemist,Natural Products Utilisation Research Unit,
USDA-ARS, National Research Center for Natural Products Research, University of
Mississippi, Mississippi,USA

70 Bioremediation Dr.Rutus L. Chaney, Research Agronomist,  Environmental Management and By-product
Utilization Laboratory. USDA-ARS, Baltimore, Avenue, Beltsville, USA

71 Bioremediation Prof Nanthi S. Bolan, Chair in Environmental Sciences (CERAR) & Dean  of Post Graduate
Studies, University of South Australia, Australia

72 Bioremediation Prof Ashok Mulchandani, Department of Chemical and Environmental Engineering, M&R
Bourns College of Engineering, University of California, Riverside, CA, USA

73 Bioremediation Dr. S.M. Hassanizadeh, Professor of Hydrogeology, Department of Earth Sciences, Utrecht
University, Utrecht, The Netherlands.

74 Bioremediation USDA-ARS, Environmental Management & By-product Utilization Laboratory, Beltsville
Agricultural Research Centre-West, Beltsville, Maryland(USA)

75 Bioremediation Dr. Rufus L. Chaney, Research Agronomist, Environmental Management and By-product
Utilization Laboratory, USDA-ARS, Baltimore Avenue, Beltsville, USA

76 Bioremediation Dr. Jose V. Lopez, Professor, Oceanographic Center, Nova Southeastern University, Dania
Beach FL, 33004, USA

77 Bioremediation Dr. Subramaniam Eswaramoorthy, Biophysicist, Bioscience Department, Brookhaven
National Laboratory (US Department of Energy), Upton, NY, USA

78 Bioremediation Professor Ravi Naidu, Director, Centre for Environment Risk Assessment and Remediation
(CERAR), and Managing Director & CEO, Cooperative Research Centre for Contamination
Assessment and Remediation of Environment (CRC CARE), University of South Australia,
Mawson Lake Campus, Adelaide, South Australia, Australia

79 Bioremediation Centre for Environment Risk Assessment and Remediation(CERAR), University of South
Australia, Mawson Lake Campus, Adelaide, South Australia

80 Biosecurity Dr. William E. Fry, Professor of Plant Pathology and Plant Microbiology, Dean of University
Faculty, Cornell University, Ithaca, USA

81 Biosecurity Dr. V.K. Juneja, Lead Scientist, Microbial Modelling and Bioinformatics, Microbial Food
Safety Research Unit, ERRC, USDA, Wyndmoor USA.

82 Biosecurity Prof K.V . Raman, Prof (Plant Breeding) and Associate Director Special Projects,
Department of Plant Breeding  and Genetics, College of Agriculture and Life sciences,
Cornell University, USA

83 Biosecurity Prof Chris Secombes, Head of Centre, Scottish Fish Immunology Research Centre, School
of Biology Sciences, University of Aberdeen, Scotland, UK

84 Biosecurity Department of Biomedical Sciences and Pathobiology, Centre for Molecular Medicine and
Infectious Diseases, Virginia-Maryland Regional College of Veterinary Medicine, Virginia USA

85 Biosecurity Dr. Jacqueline Fletcher, Regents Professor, Director, National Institute of Microbial
Forensics & Food and Agricultural Biosecurity, Department of Entomology and Plant
Pathology, Oklahoma State University, OK, USA

86 Biosecurity Dr. Manjree Agarwal, Post Harvest Biosecurity Laboratory, School of Biological Sciences,
Murdoch University, Murdoch, Western Australia, Australia

87 Biosecurity Dr. Ram C. Bhujel, Coordinator, Aqua-Internship EU Asia link Program, Aquaculture &
Aqautic Resources Management (AARM), Asian Institute of Technology (AIT), Klong
Luang, Pathumthani, Thailand

88 Biosecurity Dr. K. V. Raman, Professor and Associate Director, Special Projects, College of Agriculture
and Life Sciences, Cornell University, Ithaca, USA

S.N. Area of Training Details of Resource Person
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89 Biosecurity Dr. Hanu R. Pappu, Sam Smith Distinguished Professor, Department of Plant Pathology,
Washington State University, Pullman, WA, USA

90 Biosecurity Dr. Hanu R. Pappu, Professor and Chair, Department of Plant Pathology, Washington State
University, Pullman, WA, USA

91 Biosecurity Dr. Karim M. Maredia, Professor and Program Director, Institute of International Agriculture,
College of Agriculture and Natural Resources, Michigan State University, Michigan, USA

92 Biosecurity Dr. Sagar M Goyal, Professor of Virology, Department of Veterinary Population Medicine,
College of Veterinary Medicine, University of Minnesota, USA

93 Biosecurity Dr. Rajagopalbabu Srinivasan, Assistant Professor, Department of Entomology, University
of Georgia, Tifton, GA, USA

94 Biosecurity Dr. Andrew E Goodwin,Professor, University of Arkanasat Pine Bluff, Aquaculture/Fisheries
Center of Excellence, North University Drive, USA

95 Biosecurity Dr. Neil Boonham,Team leader, The Food and environment research agency (FERA), Sand
Hutton, UK.

96 Carbon Trading/ Dr. Trevor Platt, Professorial Fellow, Plymouth Marine Laboratory, Prospect Place,
Carbon Sequestration The Hoe, Plymouth, PL 1 3DH, United Kingdom
/Climate Change

97 Carbon Trading/ Dr. Sarah Skerrat, Head of Land Economy, Environment & Society Group, Scotland Rural
Carbon Sequestration College (SRUC), West Mains Road, Edinburgh, EH93JG, Scotland, UK
/Climate Change

98 Carbon Trading/ Dr. Rattan Lal, Distinguished University Professor of Soil Science, School of Environment
Carbon Sequestration and Natural Resources (SENR), Director, Carbon Management & Sequestration Center,
/Climate Change Ohio State University, Ohio, USA

99 Carbon Trading/ Dr. Ratan Lal, Director, Carbon Management and Sequestration Centre, School of
Carbon Sequestration Environmental and Natural Resources, Ohio State University, USA
/Climate Change

100 Carbon Trading/ Prof Dave Little, Chair of Aquatic Resource Development,Sustainable Aquaculture Group,
Carbon Sequestration Institute of Aquaculture, University of Stirling, UK
/Climate Change

101 Carbon Trading/ Prof Keith Paustian, Department of Soil and Crop Sciences, Natural Resource Ecology
Carbon Sequestration Laboratoray,Colorado State University, Fort Collins, Colorado, Usa
/Climate Change

102 Carbon Trading/ Department of Soil and Crop Sciences, Natural Resource Ecology, Colorado State
Carbon Sequestration University, Fort Collins, Colorado, USA.
/Climate Change

103 Carbon Trading/ Colorado State University, Fort Collins, Colorado, USA
Carbon Sequestration
/Climate Change

104 Carbon Trading/ Colorado State University,Natural Resource Ecology lab, USA
Carbon Sequestration
/Climate Change

105 Carbon Trading/ Centre for Environmental Risk Assessment and Remediation (CERAR), University of South
Carbon Sequestration Australia, Australia under invitation from Professor Nanthi S Bolan, Research Chair in
/Climate Change Environmental Science (CERAR), Mawson Lakes, South Australia

106 Carbon Trading/ Dr. Rattan Lal, Professor of Soil Science, SENR, Director, Carbon Management and
Carbon Sequestration Sequestration Center, School of Environment and Natural Resources, The Ohio State
/Climate Change University, Columbus, Ohio, USA

107 Carbon Trading/ Dr. Srini Kaveri, Director Research CNRS (Centre de Recherche des Cordeliers), 15, rue
Carbon Sequestration de I’Ecole de Medecine, Paris France
/Climate Change

108 Carbon Trading/ Dr. S. Aavudai Anandhi, Assistant Professor and Dr. Eduardo Santos Assistant Professor,
Carbon Sequestration Department of Agronomy Crop, Soil and Range Sciences, Kansas State University,
/Climate Change Kansas, USA

S.N. Area of Training Details of Resource Person
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109 Carbon Trading/ Dr. Rattan Lal, Distinguished University Professor of Soil Science, School of Environment
Carbon Sequestration and Natural Resources (SENR) and Director, Carbon Management & Sequestration
/Climate Change Center, The Ohio State University, Columbus, Ohio, USA

110 Carbon Trading/ Dr. Rattan Lal, Distinguished University Professor of Soil Science, School of Environment
Carbon Sequestration and Natural Resources and Director, Carbon Management and Sequestration Center, The
/Climate Change Ohio State University, Columbus, Ohio, USA

111 Carbon Trading/ Dr. Johannes Lehmann, Associate Professor, Department of Crop and Soil Sciences,
Carbon Sequestration Cornell University, Ithaca, USA.

112 Carbon Trading/ Dr. Mary Hagedorn, Smithsonian Institute/Hawai Institute of Marine Biology,
Carbon Sequestration Hawaii, USA
/Climate Change

113 Carbon Dr. Ratan Lal, Professor of Soil Science, SENR,Director, Carbon Management and
Carbon Sequestration Sequestration Centre, School of Environmental and Natural Resources, Ohio State
/Climate Change University, USA

114 Carbon Dr. Joost Wolf, Group Plant Production Systems, Wageningen University,
Carbon Sequestration The Netherlands.
/Climate Change

115 Carbon Dr. K J boote, Professor of Agronomy, Institute of Food and Agricultural Sciences,
Carbon Sequestration University of Florida, Gainsville, USA
/Climate Change

116 Carbon Dr. P. V. Vara Prasad, Professor of Crop Ecophysiology, Throckmorton Plant Science
Carbon Sequestration Center, Department of Agronomy, Kansas State University, Manhattan,
/Climate Change Kansas 66506-5501, USA

117 Fermentation Dr. Rajni Hatti Kaul, Professor of Biotechnology, Department of Biotechnology, Lund
Technology University, Lund, Sweden.

118 Fermentation Dr. Linda F Bisson, Professor & Geneticist, Viticulture and Encology Department,
Technology University of California, USA

119 Fermentation Prof Monika Christmann, Head of Section Encology and Wine Technology,Research
Technology Centre Geisenheim, Germany

120 Fermentation Dr. Venkatesh Medha, Associate Professor, Department of Chemical and Biological
Technology Engineering, Food and Bioprocess Engineering, University of Saskatchewan, Saskatoon,

Canada

121 Fermentation Dr. Len Holmes,Associate Professor, Department of Chemistry and Physics, University of
Technology North Carolina, Pembrake, USA

122 Fermentation Dr. Ratna Sharma, Assistant Professor,  Biological and Agricultural Engineering, North
Technology Carolina State University,USA

123 Fermentation Professor Thaddeus Ezeji, PhD, Asociate Professor, Biotechnology and Fermentation
Technology group, Department of Animal Sciences, Ohio State University & OARDC, Ohio 44691

124 Fermentation University of Arkansas, USA
Technology

125 Fermentation Dr. Ratna Sharma-Shivappa, Ph.D., Assistant Professor, Department of Biological and
Technology Agricultural Engineering, North Carolina State University, Campus Box 7625,

Raleigh, NC 27695 USA

126 Fermentation Dr. Venkatesh Balan, Associate Professor, Biomass Conversion Research Laboratory,
Technology Department of Chemical Engineering and Material Science, Michigan State University,

Lansing, MI, USA

127 Fermentation Dr. Thaddeus Ezeji, Assistant Professor, Biotechnology and Fermentation Group,
Technology Department of Animal Sciences, College of Food, Agricultural and Environmental Sciences,

The Ohio State University, Wooster Ohio 44691, USA

128 Fermentation Dr. K. V. Raman, Associate Director, Special Projects, College of Agriculture & Life
Technology Sciences, Cornell University, Ithaca,  USA

129 Fermentation Dr. Len Holmes, Professor, Department of Chemistry and Physics, The University of North
Technology Carolina, One University Drive, Pembroke, NC, USA

S.N. Area of Training Details of Resource Person
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130 Fermentation Lab of Dr. Leonard D Holmes, Sartorius- Stedium Biotechnology Laboratory UNC
Technology Pembroke Biotechnology Research Centre 115 Livermore Drive, Pembroke, NC, USA

131 Gene Knock-Down Dr. Asit K. Pattnaik, Professor of Virology, Institute of Agricultural and Natural Resources,
Technology School of Veterinary Medicine and Biomedical Sciences, University of Nebraska-Lincoln,
 (Animal Science) USA

132 Gene Knock-Down Dr. rer. Nat. Tobias Poehlmann, Diplom-Biologe, Spin-Off Center, Friedrich-Schiller-
Technology University of Jena, Jena, Germany
(Animal Science)

133 Genome Resource Dr. Liu Chu-Wu, Professor, Fisheries College, Guangdong Ocean University,
Conservation Zhanjiang 524025, China

134 Genome Resource Dr. K. V. Raman, Professor, Department of Plant Breeding & Genetics, College of
Conservation Agriculture & Life Sciences and Associate Director, Special Projects, Cornell University,

Ithaca, USA

135 Genome Resource Dr. Johnie Jenkins, Research Leader, Genetics and Agriculture, USDA-ARS, Mississippi
Conservation State University, USA

136 Genome Resource Professor Andrew Paterson, Plant Genome Mapping Laboratory, University of Georgia,
Conservation Athens, GA, USA

137 Genome Resource Dr. Kim Lewers, Research Geneticist(Plants), USDA-ARS, Genetic Improvemnet of Fruits
Conservation and Vegetables Laboratory, Beltsville, Maryland, USA

138 Genome Resource Professor Fred Muehlbauer/Dr. Clarice Coyne, Genetist/Curator, USDA-ARS, Plant
Conservation Introduction Station, Washington State University, Pullman, USA

139 Genome Resource Dr. James Recy, Associate Professor, Department of Animal Sciences, Iowa State
Conservation University, Ames, Iowa, USA

140 Genome Resource Dr. David M. Spooner, Professor, Department of Horticulture, USDA-ARS, University of
Conservation Wisconsin, USA

141 Genome Resource Dr. James Reecy, Professor, Department of Animal Sciences, Iowa State University, Ames,
Conservation Iowa, USA

142 Genome Resource Dr. P. V. Vara Prasad, Professor (Crop Ecophysiology), Department of Agronomy Crop, Soil
Conservation and Range Sciences, College of Agriculture, Kansas State University, Kansas, USA

143 Genome Resource Dr. James Reecy, Professor, Department of Animal Science, College of Agriculture, Iowa
Conservation State University of Science & Technology, Ames, Iowa, USA

144 Genome Resource Dr. Andrew J. Crawford, Associate Professor, Director of the Museo de Historia Natural
Conservation ANDES, Department of Biological Sciences, Facultad de Ciencias, University de los

Andes, Bogota, Columbia, South America

145 Genome Resource Dr. Simon Southerton, CSIRO Plant Industry, GPO Box 1600, Canberra, ACT 2601,
Conservation Australia

146 Genome Resource Dr. Wayne Nelles, Head Capacity Strengthening Department, International Potato Center,
Conservation Peru, Lima

147 Genome Resource Dr. Joachim Keller, Group Leader, In-Vitro Storage and Cyro-Preservation, Leibniz Institute
Conservation of Plant Genetics and Crop Plant Research, Gasterleben, Germany

148 Geoinformatics Dr. K. V. Raman, Associate Director, Special Projects and International Program and
Professor, Department of Plant Breeding & Genetics, College of Agriculture & Life
Sciences, Cornell University, Ithaca, USA

149 Geoinformatics International Institute for Geoinformatics Sciences and Earth Observation, Netherlands

150 Geoinformatics Dr. D.G. Rossiter/Dr. Van Der Meer, Department of Earth System Analysis, International
Institute for Geoinformatics Sciences and Earth Observation, Netherlands

151 Geoinformatics Dr. Rattan Lal, Distinguished University Professor of Soil Science, School of Environment
and Natural Resources (SENR), Director, Carbon Management and Sequestration Center
(C-MASC), Ohio Agricultural Research and Management Center, The Ohio State
University, Columbus, OH 43210, USA

152 Geoinformatics Professor Ir. A. Veldkamp, Reactor/Dean, Faculty of ITC, University of Twente, Enschede,
The Netherlands

S.N. Area of Training Details of Resource Person



158

FINAL REPORT 2006-2014

153 Geoinformatics Dr. Gerard Heuvelink & under invitation from Dr. H. M. C. (Hein) van Holsteijn, Director a.i.,
ISRIC, World Soil Information/ESG, Wageningen UR, The Netherlands

154 Image Processing Dr. Tony E. Grift, Associate Professor, Department of Agricultural & Biological Engineering,
Technology University of Illinos, Urbana, USA

155 Image Processing Dr. Ganesh Bora, Assistant Professor and Interim Director, Bio-imaging and Sensing
Technology Center, Department of Agricultural and Biosystem Engineering, North Dakota State

University, Fargo, ND, USA

156 Image Processing Dr. Digvir S. Jayas, Vice President (Research & International) and Distinguished Professor,
Technology University of Manitoba, Winnipeg, MB, Canada

157 Image Processing Dr. Paul Weckler, Associate Professor, 111 Ag Hall, Department of Biosystems &
Technology Agricultural Engineering, Oklahoma State University, Stillwater, OK 74078 USA

158 Image Processing Dr. Jeyamkondan Subbiah, Kenneth E. Morrison Distinguished Professor of Food
Technology Engineering, Department of Biological System Engineering & Food Science and

Technology, College of Agricultural Sciences and Natural Resources, Institute of Agriculture
and Natural Resources, University of Nebraska-Lincoln, Lincoln, NE-68583, USA

159 Image Processing Dr. Karim M Maredia, Professor and Program Director, Institute of International Agriculture,
Technology College of Agriculture and Natural Sciences, Michigan State University, Michigan, USA

160 Intellectual Property Wageningen International, Wageningen UR Center for Development Innovation,
Rights Wageningen, The Netherlands

161 Technology Valuation, Dr. Karim M. Maredia, Professor and WorldTAP Program Director & Senior Associate to
Licensing & Dean, College of Agriculture and Natural Sciences, Michigan State University, East
Technology Transfer Lansing, MI 48824 USA
in Agriculture (IPR)

162 Intellectual Property National Institute of Agricultural Botany, Cambridge, UK
Rights

163 Intellectual Property Dr. Karim M Maredia, Professor and Program Director, Institute of International Agriculture,
Rights College of Agriculture and Natural Sciences, Michigan State University, Michigan, USA

164 Marker Assisted Dr. K. V. Raman, Professor, Department of Plant Breeding & Genetics, College of
Selection Agriculture & Life Sciences and Associate Director, Special Projects, Cornell University,

Ithaca, USA

165 Marker Assisted Dr. Jai S. Rohila, Assistant Professor, Department of Biology and Microbiology,
Selection College of Agriculture and Biological Sciences, South Dakota State University, Brookings,

South Dakota, USA

166 Marker Assisted Dr. Umesh K. Reddy, Professor of Biology, Department of Biology, West Virginia State
Selection University, 101 Hamblin Hall, Institute, WV 25112-1000, USA

167 Marker Assisted Professor M. Lorito, Director, BIPAF Division, Division of Biology & Protection of
Selection Agricultural & Forest Systems (BIPAF), Department of Agriculture, University of Naples

“Fedrico II” 100-80055 Portici (NA), Italy

168 Marker Assisted Dr. IR. A. H. M. van der Geest, Business Unit Manager T&B, Toxicology & Bioassays,
Selection RIKILT, Wageningen University, 6700 AE Wageningen, The Netherlands

169 Marker Assisted Dr. Collins A. Kimbeng, Associate Professor, Sugarcane Breeding  and Genetics,
Selection Agricultural Experiment Station, School of Plants, Environmental and Soil Sciences,

Baton Rouge Louisiana State University, LA, USA

170 Marker Assisted Dr. Chittaranjan Kole, Director of Research, Institute of Nutraceuticals Research,
Selection Department of Genetics, Biochemistry & Life Sciences Studies, College of Agriculture,

Forestry and Life Sciences, Clemson University, USA

171 Marker Assisted International Rice Research Institute, Manila, Philippines
Selection

172 Marker Assisted International Center for Agricultural Research in Dry Areas (ICARDA), Syria
Selection

173 Marker Assisted Dr. Rohan Fernando, Professor, Department of Animal Sciences, Iowa State University,
Selection USA
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174 Marker Assisted Dr. James Reecy, Associate Professor, Department of Animal Sciences,
Selection Iowa State University, USA

175 Marker Assisted Dr. Elizabeth Glass, Immunogenetics Group Leader, Division of Genetics and
Selection Genomics Roslin Institute, UK

176 Marker Assisted Dr. Zhihua Jiang, Associate Professor of Animal Genetics, Department of Animal Sciences,
Selection Washington State University, Pullman, WA, USA

177 Marker Assisted Dr. Bhanu P Chowdhary, Professor, Molecular Cytogenetics Laboratory, Texas A&M
Selection University, Texas, USA

178 Marker Assisted Dr. Mogens Lund, Head of Research Unit, Biotechnology & Statistical Genetics Department
Selection of Genetics & Biotechnology Research Centre Foulum, Faculty of Agricultural Sciences,

Univeristy of Aarhus, Denmark

179 Marker Assisted Dr. Chitaranjan Kole, Research Associate Professor, Genetics and Biochemistry,
Selection Clemson University, USA

180 Marker Assisted Dr. Muraleedharan G Nair, Professor, Bioactive Natural Products and Phytoceuticals
Selection Laboratory, Michigan State University, USA

181 Marker Assisted Dr. Madan Kumar Bhattacharaya, Associate Professor, Department of Agronomy,
Selection Crop, Soil and Environmental Sciences, Iowa State University, Ames, Iowa, USA

182 Marker Assisted Dr. K.V. Raman, Professor & Associate Director(special projects), College of Agriculture
Selection and Life Sciences, Cornell University, Rice Hall, USA

183 Marker Assisted Dr. Albert G Abbott, Professor, Coke Chair of Molecular Genetics Department of Genetics
Selection and Biochemistry, Clemson University, USA

184 Marker Assisted Dr. P.D. Christiane Gebhardt, Max Plank Institute for plant breeding research, Germany
Selection

185 Marker Assisted Professor K V Raman, Professor (Plant Breeding) and Associate Director, Special Projects,
Selection Department of Plant Breeding and Genetics, College of Agriculture and Life Sciences,

Cornell University, Ithaca, USA

186 Marker Assisted Dr. Zhanguo Xin, Plant Molecular Geneticist, Plant Stress and Germplasm Development
Selection Unit agricultural Research Service, USDA-Lubbock, Texas, USA

187 Marker Assisted Dr. Victor Martinez Professor, University de Cile, Chile
Selection

188 Marker Assisted Dr. Brendan J McAndrew, Professor of Aquaculture Genetics, Genetics and Reproduction
Selection Research Group, Institute of Aquaculture, University of Stirling, Stirling, UK

189 Marker Assisted Professor Dr. Abdul Shukor Juraimi, Dean, Faculty of Agriculture and in the lab of Dr. Jothi
Selection Malar Panandam, Professor, Department of Animal Science, Faculty of Agriculture,

Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia

190 Marker Assisted Dr. Mogens Sando Lund, Head of Center for Quantitative Genetics and Genomics,
Selection Department of Molecular Biotechnology and Genetics, Faculty of Science and Technology,

Aarhus University, Blichers Alle’, DK 8830 Denmark

191 Marker Assisted Dr. Jack C. M. Dekkers, C.F. Curtis Distinguished Professor, Section Leader of Animal
Selection Breeding & Genetics, and Dr. Anna Wolc, Adjunct Professor, Department of Animal

Science, College of Agriculture, Iowa State University, Ames, Iowa, USA

192 Marker Assisted Dr. Ikhide Imumorin, Program Leader, Animal Agriculture Programs (International
Selection Programs), Animal Genetics & Genomics Laboratory, College of Agriculture and Life

Sciences, Cornell University, Ithaca, NY, USA

193 Marker Assisted Dr. James Reecy, Professor, Department of Animal Sciences, College of Agriculture, Iowa
Selection State University of Science and Technology, Ames, Iowa, USA

194 Marker Assisted Dr. Max F. Rothschild, C.F. Curtis Distinguished Professor, M.E. Ensminger Chair in
Selection International Animal Agriculture, Director, Center for Integrated Animal Genomics, US Pig

Genome Coordinator, Iowa State University, Ames, Iowa, USA

195 Marker Assisted Dr. Peter Williamson, Associate Professor and Associate Dean Research, Faculty of
Selection Veterinary Sciences, University of Sydney, NSW 2006, Australia
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196 Marker Assisted Professor David Hume, Director, The Roslin Institute, The University of Edinburgh,
Selection Easter Bush, Midlothian, Edinburgh, UK and in the lab of Professor Alan Archibald and

Professor Stephen Bishop at Roslin Institute, UK

197 Marker Assisted Dr. James Reecy, Professor, Department of Animal Science, College of Agriculture, Iowa
Selection State University of Science and Technology, Ames, Iowa, USA

198 Marker Assisted Dr. James Reecy, Director of Office of Biotechnology, Professor, Department of Animal
Selection Science, Iowa State University, Ames, Iowa, USA

199 Marker Assisted Dr. K. V. Raman, Associate Director, Special Projects and Professor, Dept of Plant
Selection Breeding & Genetics, College of Agriculture & Life Sciences, Cornell University,

Ithaca, USA

200 Marker Assisted Dr. K. V. Raman, Associate Director, Special Projects and Professor, Department of Plant
Selection Breeding & Genetics, College of Agriculture & Life Sciences, Cornell University,

Ithaca, USA

201 Marker Assisted Dr. Jeramiah Smith, Assistant Professor, Department of Biology, University of Kentucky,
Selection Lexington, KY 40506 USA

202 Marker Assisted Dr. Gudrun De Boeck, Professor of Animal Physiology, Systemic Physiological and
Selection Ecotoxicological Research (SPHERE), Department of Botany, University of Antwerp

(Universiteit Antwerpen), Groenenborgerlaan, Antwerp, Belgium

203 Marker Assisted Professor Brendan McAndrew, Chair Aquaculture Genetics and Director of Research
Selection School of Natural Science, Institute of Aquaculture, University of Stirling, Stirling FK9 4LA,

Scotland, UK

204 Marker Assisted Dr. Frederick G. Gmitter Jr., Professor of Citrus Genetics and Breeding, Institute of Food
Selection and Agricultural Sciences, Citrus Research and Education Center (CREC), Experiment

Station Road, University of Florida, USA

205 Marker Assisted Dr. K. V. Raman, Associate Director, Special Projects, College of Agriculture & Life
Selection Sciences, Cornell University, Ithaca, USA

206 Marker Assisted Dr. Andy Pereira, Anheuser-Busch Endowed Professor of Plant Molecular Genetics,
Selection Department of Crop Soil & Environmental Sciences, University of Arkansas,

Arkansas 72701, USA

207 Marker Assisted Dr. Umesh K. Reddy, Professor of Biology, Department of Biology, West Virginia State
Selection University, Institute, WV, USA

208 Marker Assisted Dr. Kai-Shu-Ling, Research Plant Pathologist, USDA-ARS, South Atlantic Area, U.S.
Selection Vegetable Laboratory, 2700 Savannah Highway, Charleston, SC 29414, USA

209 Marker Assisted Dr. J. S. Heslop-Harrison, Professor of Molecular Cytogenetics and Cell Biology,
Selection Department of Biology, College of Medicine, Biological Sciences & Psychology, University

of Leicester, University Road, Leicester, UK

210 Marker Assisted Dr. Autar K. Mattoo, ST Level Senior Scientist, Sustainable Agriculture System Laboratory,
Selection United States Department of Agriculture (USDA), Agricultural Research Service (ARS),

Baltimore Avenue, Beltsville, MD, USA

211 Marker Assisted Dr. Rattan Yadav, Research Leader, Genome Diversity and Plant Breeding, Institute of
Selection Biological, Environmental and Rural Sciences (IBERS), Aberystwyth University, Penglais

Campus, Aberystwyth, Dyfed, UK

212 Marker Assisted Prof J.S.(Pat) Heslop -Harrison, Department of Biology, University of Leicestor,
Selection Leicestor, UK

213 Marker Assisted Dr. Cholani Weebadde, Assistant Professor and Associate Director, World Technology
Selection Access Program (WorldTAP), Department of Horticulture, Michigan State University, East

Lansing, MI, USA

214 Marker Assisted Dr. John Allan McCallum, Research Scientist, The Plant and Food Research Limited
Selection Christchurch, New Zealand

215 Marker Assisted Dr. Vasu Kuraparthy, Assistant Professor, Cotton Genetics & Breeding, Crop science
Selection Department, North Carolina State University, USA
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216 Marker Assisted Dr. Yiqun Weng, Assistant Professor, Cucumber Genetics, Genomics and Breeding,
Selection USDA-ARS-Vegetable Crop Research Unit, Department of Horticulture, University of

Wisconsin, Madison, WI, USA

217 Marker Assisted Dr. Merideth Bonierbale, Leader, Germplasm Enhancement and crop Improvement
Selection Division and Senior Breeder, International Potato Center, Lime ,Peru

218 Marker Assisted Dr, Jean-Michael Savoie, Head of the department, Mycology and Food Safety, INRA,
Selection France

219 Marker Assisted Dr. Jayashankar Subramanian, Associate Professor, Tree Fruit Breeding and
Selection Biotechnology, University of Guelph – Vineland Station, Ontario, Canada

220 Marker Assisted Dr. Muraleedharan G. Nair, Professor & Senior Associate to CANR Dean, Bioactive Natural
Selection Products and Phytoceuticals, Department of Horticulture, Plant and Soil Sciences,

Michigan State University, East Lansing, Michigan, USA

221 Market Research Dr. K. V. Raman, Associate Director, Special Projects and International Program and
(Social Sciences) Professor, Department of Plant Breeding & Genetics, College of Agriculture & Life

Sciences, Cornell University, Ithaca, USA

222 Microbial Molecular Dr. Marina Kalyuzhnaya , Research Assistant Professor, Department of
Taxonomy Microbiology,University of Washington, Seattle, Washington, USA

223 Microbial Molecular Dr. Donald J Smith, James McGill, Professor, Director, Green Crop Strategic Network,
Taxonomy Faculty of Agricultural and Environmental Sciences, Mc Gill University, Canada

224 Microbial Molecular Dr. Marry Ann burns, Associate Professor, Department of Crop and Soil Sciences,
Taxonomy The Pennsylvia State University, University Park, PA, USA

225 Microbial Molecular Dr. William B. Whitman, Professor and Head, Department of Microbiology, University of
Taxonomy Georgia, Athens, Georgia, USA

226 Microbial Molecular Dr. Kim Thompson, Aquatic Vaccine Unit, Institute of Aquaculture, University of Stirling,
Taxonomy Scotland, UK

227 Microbial Molecular Dr. Megharaj Mallavarapu, Professor of Environmental Biotechnology, Center for
Taxonomy Environmental Risk Assessment and Remediation (CERAR), University of South Australia,

South Australia, Australia

228 Microbial Molecular Dr. Peer Schenk, Associate Professor in Plant and Microbial Biotechnology, School of
Taxonomy Biology Sciences, The University of Queensland, Australia

229 Microbial Molecular Dr. Richard Stouthamer, Professor of Entomology, Department of Entomology, College of
Taxonomy Agricultural and Natural Sciences, University of California- Riverside, Riverside,

CA 92521, USA

230 Microbial Molecular Doz. DI Dr. Angela Sessitsch, Unit Head, Bioresources Unit, Health and Environment
Taxonomy Department, AIT Austrian Institute of Technology GmbH, Donau-City-Straße 1/1220 Wien,

Austria

231 Microbial Molecular Richard P. Dick, Editor-in-Chief, Applied Soil  Ecology, Ohio Eminent Scholar, Professor of
Taxonomy Soil and Microbial Ecology, Ohio State University

232 Mitigation Strategies Dr. Jean Francois Hocquette, INRA, Center de Clermont Theix, France

233 Mitigation Strategies Dr. Robin C Anderson, Research Microbiologist, United States, Department of Agriculture,
Agricultural Research Service, Southern Plains, Agricultural Research Centre, College
Station, Texas, USA

234 Mitigation Strategies Dr. Dean Revell, Research Scientist, CSIRO, Centre for Life and Environmental Sciences,
Underwood Avenue,  Floreat, Western Australia, Australia.

235 Mitigation Strategies Dr. Chris Mc Sweeny, Senior Research Scientist, CSIRO, Livestock Industries,
Queensland, Bioscience Preinct, St. Lucia, Queensland, Australia

236 Mitigation Strategies Dr. Donald C. Bitz, Distinguished Professor, Department of Animal Sciences, Iowa State
University, Iowa, USA

237 Molecular Breeding Dr. Karim Ammar, Head, Durum Wheat and Triticale Breeding, (CIMMYT) , Mexico

238 Molecular Breeding Dr. Ram J Singh, Agronomist, Department of Crop Sciences, National Soyabean Research
Laboratory, University of Illinois, USA

S.N. Area of Training Details of Resource Person



162

FINAL REPORT 2006-2014

239 Molecular Breeding Dr. Stephen Moose, Associate Professor, Maize Genomics, University of Illinois at
URBANA- Champaign, USA

240 Molecular Breeding Dr. R. Gurmet, Professor, Department of Horticulture,, Michigan State University, USA

241 Molecular Breeding Dr. Marilyn Warburton, Research Scientist, Corn Host Plant Resistance Research Unit,
USDA-ARS, Adjunct facility, Department of Plant and Soil Sciences, Mississippi State
University, Mississippi, USA

242 Molecular Breeding Dr. Ramasamy Perumal, Assistant Professor-Sorghum Breeder, K-State Research and
Extension, Agricultural Research Center- Hays, Kansas State University, Hays, Kansas

243 Molecular Breeding Dr. Umesh Kumar Reddy, Associate Professor of Biotechnology, Department of Biology,
The Gus R. Douglass Land-Grant Institute, West Virginia State University, WV, USA

244 Molecular Breeding Dr. IR. Peter Bossier, Lab of Aquaculture & Artemia Reference Center, Department of
Animal Production, Faculty of Bioscience Engineering, Ghent University, Rozier 44,
B-9000, Ghent, Belgium

245 Molecular Breeding Dr. Brendan J. McAndrew, Professor of Aquaculture Genetics, Genetics and Reproduction
Research Group, Institute of Aquaculture, University of Stirling, Stirling, UK

246 Molecular Breeding Dr. Ronald W. Hardy, Director of Aquaculture Research Institute, Hagerman Fish Culture
Experiment Station, Hagerman, University of Idaho, Idaho, USA

247 Molecular Breeding Dr. Marilyn Warburton, Resarch Scientist, Corn Host Plant Resistance Research Unit,
USDA-ARS, Adjunct Faculty, Department of Plant and Soil Sciences, Mississippi State
University, Mississippi, USA

248 Molecular Breeding Dr. Cholani Weebadde, Assistant Professor and Associate Director, World Technology
Access Program (WorldTAP), Department of Horticulture, Michigan State University, East
Lansing, MI, USA

249 Molecular Diagnotics Professor Sagar M. Goyal, Department of Veterinary Population Medicine, College of
Veterinary Medicine, University of Minnesota, 1333 Gortner Ave, St. Paul, MN 55108, USA

250 Molecular Diagnotics Dr. Kanyawim Kirtikara, Executive Director, National Center for Genetic Engineering and
Biotechnology and under supervision of Dr. Chumporn Soowannayan, Center of
Excellence for Shrimp Molecular Biology and Biotech, National Center for Genetic
Engineering and Biotechnology, National Science & Technology Development Agency,
Thailand

251 Molecular Diagnotics Dr.Nammalwar Sriranganathan,Professor, Biomedical Sciences, Biomedical Sciences and
Pathology, Centre for Molecular Medicine and Infectious Diseases, Virgina Tech, USA

252 Molecular Diagnotics Dr. Mary Beth Mudgett, Associate Professor, Department of Biology, Stanford University,
California, USA

253 Molecular Diagnotics Dr. C. Michael Smith, Professor of Entomology, Kanas State University, USA

254 Molecular Diagnotics Prof Mark W. Jackwood, Department of Population Health, College of Veterinary Medicine,
University of Georgia, USA

255 Molecular Diagnotics Dr. Sagar M Goyal, Professor of Virology, Department of Veterinary Population Medicine,
College of Veterinary Medicine, University of Minnesota, USA

256 Molecular Diagnotics Dr. Chunlei Su, Assistant Professor, Department of Microbiology, The University of
Tennessee, TN ,USA

257 Molecular Diagnotics Dr. Robert R. Martin, Research Plant Pathologist (Virology), Researh Leader, Pacific West
Area Horticultural Crops Research Laboratory, USDA-ARS, Corvallis, OR, USA

258 Molecular Diagnotics Dr. Stephan Winter, Head, Department of Plant Viruses, DSMZ, Deutsche Sammlung von
Mikroorganism und Zellkulturen, Germany

259 Molecular Diagnotics Dr. Siddarame Gowda, Citrus Research and Education Center(CERC),  University of
Florida, Florida, USA

260 Molecular Diagnotics Dr. Srinad Sreevatsan, Associate Professor, Department of Veterinary Population Medicine
and Veterinary and Biomedical Sciences, center for animal Health and Food Safety,
University of Minnesota, USA

261 Molecular Diagnotics Dr. Sally A. Miller, Professor, Department of Plant Pathology, Ohio Agricultural Research
and Development Center, The Ohio State University, USA
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262 Molecular Diagnotics Professor Kim Thompson, Aquatic Vaccine Unit,Institute of Aquaculture,
University of Stirling, UK

263 Nanotechnology Dr. M. Saif Islam, Associate Professor, Department of Electrical and Computer
Engineering, University of California, Davis,USA

264 Nanotechnology Dr. Renukaradhya J. Gourapura, Assistant Professor, Food Animal Health Research
Program, OARDC, The Ohio State University, USA

265 Nanotechnology Professor Ashok Mulchandani, Department of Chemical and Environmental Engineering,
University of California, Riverside, CA, USA

266 Nanotechnology Dr. Baoshan Xing, Professor, Department of Plant, Soil and Insect Sciences, Environment
and Soil Chemistry Program, University of Massachusetts, USA

267 Nanotechnology Dr. Shree R. Singh, Director-NSF-CREST Center, Associate Professor of Microbiology and
Acting Chair, Department of Biological Sciences, Alabama State University, Montgomery,
USA

268 Nanotechnology Dr. Quingrong Hang, Associate Professor, Department of Food Science, School of
Environmental and Biological Sciences, The State University of New Jersey, Rutgers, USA

269 Nanotechnology Dr. Sarah A. Green, Professor and Chair, Department of Chemistry, Michigan
Technological University, 1400 Townsend Drive, Houghton, Michigan, USA

270 Nanotechnology Dr. Andre‘ Chwalibog, Professor, Department of Basic Animal and Veterinary Sciences,
Faculty of Life Sciences, University of Copenhagen, Denmark

271 Nanotechnology Dr. K.V. Raman, Professor & Associate Director(special projects), College of Agriculture
and Life Sciences, Cornell University, Rice Hall, USA

272 Nanotechnology Dr. Dan Luo, Associate Professor, Department of Biological and Agricultural Engineering,
Cornell University, Ithaca, USA

273 Nanotechnology Professor Andre Chwalibog, Department of Basic Animal and Veterinary Sciences,
Faculty of Life Sciences, University of Copenhagen, Denmark

274 Nanotechnology Dr. Srinad Sreevatsan, Associate Professor, Department of Veterinary Population Medicine
and Veterinary and Biomedical Sciences, center for animal Health and Food Safety,
University of Minnesota, USA

275 Nanotechnology Prof. Paul M. Bertsch, College of Agriculture, Department of Plant and Soil Sciences,
University of Kentucky, Lexington, KY, USA

276 Non -chemical / Dr. Barry G. Swanson, Regents Professor and Interim Director, School of food sciences,
non-thermal Washington State University, Pullman, USA
processing and
membrane
technology

277 Non -chemical / Dr. Stephanie Jung, Assistant Professor, Department of Food Science and Human
non-thermal Nutrition, Iowa State University, Iowa, USA
processing and
membrane
technology

278 Nutraceuticals Dr. Muraleedharan G. Nair, Professor & Senior Associate to CANR Dean, Bioactive Natural
Products and Phytoceuticals, Department of Horticulture, Plant and Soil Sciences,
Michigan State University, East Lansing, Michigan, USA

279 Nutraceuticals Dr. Larry Murdock, Professor, Department of Entomology, College of Agriculture, Purdue
University, West Lafayette, Indiana, USA

280 Nutraceuticals Professor V. Ravindran, Director of Education, Postgraduate Research Institute of Food,
Nutrition and Human Health, Massey University, New Zealand

281 Nutraceuticals Dr. K. Sandeep Prabhu, Assistant Professor of Immunology and Molecular Toxicology,
Department of Veterinary and Biomedical Sciences, The Pennsylvania State University,
USA

282 Nutraceuticals Dr. Vivek Fellner, Associate Professor, Animal Science  Nutrition and Biotechnology,
College of Agricultural and Life Sciences, North Carolina State University, USA
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283 Nutraceuticals Prof John W. Finley, Head and Professor, Agricultural Experiment Station, Department of
Food  Science, Lousiana State University, Louisiana, USA

284 Nutraceuticals Dr. Surya N. Acharya, Senior Research Scientist, Agriculture and Agri-food Canada,
Lethbridge Alberta, Canada

285 Nutraceuticals Prof Philip Klesius, Research Leader, Aquatic Animal Health Research Unit, ARS-USDA,
Auburn, USA

286 Nutraceuticals Dr. S.P. Lall, Principal Research Officer, Institute of Marine Biosciences, National Research
Council of Canada, Canada

287 Nutraceuticals Dr. Donald W. Schaffner, Director, Center for Advanced Food Technology and Professor,
Department of Food Sciences, Rutgers, The State University of New Jersey, New
Brunswick, USA

288 Nutraceuticals Dr. Kumar Mallikarjunan, Associate Professor, Biological Systems Engineering
Department, Virginia Tech, USA

289 Nutraceuticals Dr. Jerry W. Spears, Department of Animal Science, North Carolina State University, USA

290 Nutraceuticals Dr. H. M. Skip Kingston, Professor, Department of Chemistry & Biochemistry, Duquesne
University, Pittsburgh, PA, USA

291 Nutraceuticals Dr. ir. Peter Bossier, Lab of Aquaculture & Artemia Reference Center, Department of
Animal Production, Faculty of Bioscience Engineering, Ghent University, Rozier 44,
B-9000, Ghent, Belgium

292 Nutraceuticals Dr. Ravindra N. Chibbar, Professor & Canada Research Chair, Crop Quality (Molecular
Biology & Genetics), Department of Plant Sciences, college of Agriculture and
Bioresources, University of Saskatchewan, Saskatoon, Canada

293 Nutraceuticals Dr. Kalidas Shetty, Associate Vice President for Global Outreach & Professor, Department
of Plant Science, Norh Dakota State University, Fargo, ND 58108-6050 USA

294 Nutraceuticals Dr. Donald R. Menick, Professor of Medicine (Cardiology) and Biochemistry and Molecular
Biology, Director, Gazes Cardiac Research Institute, Medical University of South Carolina,
Charleston, SC 29425 USA

295 Nutraceuticals Dr. Muraleedharan G. Nair, Senior Associate to the CANR Dean & Professor, Horticulture,
Bioactive Natural Products and Phytoceuticals, Department of Horticulture, Plant & Soil
Sciences, Michigan State University, East Lansing, Michigan, USA

296 Nutraceuticals Professor Bhimanagouda S. Patil, Director, Vegetable and Fruit Improvement Center,
Professor, Department of Horticultural Sciences, AgriLife Research, Texas A&M University,
College Station, Texas TX 77845, USA

297 Nutraceuticals Dr. Peter Jones, Director, Richardson Center for Functional Foods and Nutraceuticals,
University of Manitoba, Winnipeg, Canada

298 Nutraceuticals Dr. Peter J. Jones, Canada Research Chair in Nutrition and Functional Foods, Director,
Richardson Centre for functional foods and nutraceuticals, University of Manitoba,
Winnipeg, Manitoba, Canada

299 Nutraceuticals Dr, Manju B Reddy, Associate Professor, Department of food and Science and human
nutrition, Iowa State University, Iowa, USA

300 Nutraceuticals Dr. Harjinder Singh, Professor and Co-Director, Riddet Institute Massey University, New Zealand

301 Nutraceuticals Dr. Brett Glencross, Stream Leader Feed Technologies, CSIRO, Marine and Atmospheric
Research, Cleveland Laboratories Cleveland, Australia

302 Social Sciences Dr. K. V. Raman, Associate Director, Special Projects and International Program and
Professor, Department of Plant Breeding & Genetics, College of Agriculture & Life
Sciences, Cornell University, Ithaca, USA

303 Social Sciences Dr. Suresh Chandra Babu, Senior Research Fellow, International Food Policy Research
Institute (IFPRI), Washington DC, USA

304 Social Sciences Dr. Suresh Chandra Babu, Senior Research Fellow, Partnership Impact and Capacity
Strengthening Unit, IFPRI, Washington DC, USA

305 Social Sciences Dr. Amy L. Kaleitta, Associate Professor, Agricultural & Biosystems Engineering, Iowa
State University, USA
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306 Social Sciences Professor Subhash C. Sharma, Interim Chair, Department of Economics, Southern Illinois
University, Carbondale, IL, USA

307 Social Sciences Dr. Muniswamy Gopinath, Professor, Agricultural and Resource Economics, Oregon State
University, USA

308 Social Sciences Dr. Peter C. Bishop, Associate Professor,Department of Human Development and
Consumer Sciences, College of Technology, University of Houstan, Texas,USA

309 Social Sciences Dr. K. V. Raman, Associate Director, Special Projects and International Professor,
Department of Plant Breeding & Genetics, College of Agriculture & Life Sciences, Cornell
University, Ithaca, USA

310 Social Sciences Dr. Karim M. Maredia, Professor and Director, World Technology Access [WorldTAP]
Program, Senior Associate to Dean, Institute of International Agriculture,
 College of  Agriculture and Natural Resources, Michigan State University,
East Lansing, MI, USA

311 Smart Packaging Dr. Susan E. Selke, Professor and Associate Director, School of Packaging, Michigan
State University, East Lansing, Michigan, USA

312 Smart Packaging Dr. Peggy Nuerenberg, Coordinator, Outreach Program, School of Packaging, Michigan
State University, USA

313 Smart Packaging Dr. Kingsly Ambrose, Assistant Professor, Department of Grain Science and Industry,
Kansas State University, Manhattan, KA, USA

314 Smart Packaging Dr. Kit L. Yam, Professor and Graduate Program Director, Department of Food Science,
Rutgers- The State University of New Jersey, New Brunswick, NJ 08901-8520, USA

315 Sensor-based Dr. Kenneth A. Sudduth, Agricultural Engineer, USDA-ARS and Adjunct Professor,
Applications Including Cropping Systems and Water Quality Research Unit, University of Missouri, Missouri,
Bio-indicators USA

316 Sensor-based Dr. Viacheslav I. Adamchuk, Associate Professor, Department of Bioresource
Applications Including Engineering, Faculty of Agricultural and Environmental Sciences, McGill University-
Bio-indicators Macdonald Campus, Ste-Anne-de-Bellevue, Quebec, Canada

317 Sensor-based Dr. Kenneth A. Sudduth, Agricultural Engineer, USDA-ARS, Adjunct Professor, Cropping
Applications Including Systems and Water Quality Research Unit, Agricultural Engineering Building, University of
Bio-indicators Missouri, Columbia, Missouri, USA

318 Sensor-based Dr. K. V. Raman, Associate Director, Special Projects and International Program and
Applications Including Professor, Department of Plant Breeding & Genetics, College of Agriculture & Life
Bio-indicators Sciences, Cornell University, Ithaca, USA

319 Sensor-based Dr. Henk Jalink, Senior researcher, Wageningen UR Greenhouse Horticulture,
Applications Including Wageningen, The Netherlands
Bio-indicators

320 Sensor-based Prof William R. Raun, Division of Agricultural Sciences and Natural Resources, Oklahoma
Applications Including State University, Oklahoma, USA
Bio-indicators

321 Sensor-based Dr. Dan Maclean, Assistant Professor, College of Agricultural and Environmental
Applications Including Sciences, University of Georgia, USA
Bio-indicators

322 Sensor-based Prof Kenneth A. Sudduth, Agricultural Engineer, USDA-ARS, Cropping Systems and
Applications Including Water Quality  Research Unit, University of Missouri, Colambia, USA
Bio-indicators

323 Sensor-based Dr. Ganesh Bora, Assistant Professor and Interim Director, Bio-imaging and Sensing
Applications Including Center, Department of Agricultural and Biosystem Engineering, North Dakota State
Bio-indicators University, Fargo, ND, USA

324 Sensor-based Dr. Raj Khosla, Professor of Precision Agriculture, Department of Soil and Crop Sciences,
Applications Including Colorado State University, Fort Collins, Colorado, USA
Bio-indicators

325 Sensor-based Dr. Sundaram Gunasekaran, Professor, Biological Systems Engineering Department,
Applications Including University of Wisconsin-Madison, 460 Henry Mall, Madison, WI 53706 USA
Bio-indicators
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326 Sensor-based Professor Heiko Balzter, Director, Centre for Landscape and Climate Research,
Applications Including University of Leicester, Bennett Building, University Road, Leicester LE1 7RH, UK
Bio-indicators

327 Sensor-based Dr. D-Marshall Porterfield, Co-Director, Bindley Bioscience Center, Physiological Sensing
Applications Including facility, Associate Professor & University Facility Scholar, Department of Agricultural &
Bio-indicators Biological Engineering, Purdue University, USA

328 Sensor-based Dr. Michael Delwiche, Professor andChair, Biological and Agricultural Engineering
Applications Including Department, University of California, Davis, California, USA
Bio-indicators

329 Sensor-based Approved for a Short Course on “Remote Sensing and Digital Image Processing” at
Applications Including Faculty of Geo-Information Sciences and Earth Observation, University of Twente, The
Bio-indicators Netherlands

330 Stem Cell Research Professor, Dr. Heiner Niemann, Head of Institute, Federal Research Institute for Animal
Health (Friedrich-Loeffler-Institut), Institute of Farm Animal Genetics, Höltystraße 10,
31535 Neustadt, Germany

331 Stem Cell Research Dr. Björn Oback, Project Leader, AgResearch Limited, Ruakura Research Centre, Hamilton
3214, New Zealand

332 Stem Cell Research Dr. Rick I. Cohen, Director, HESC/IPSCC Stem Cell Training Course, Rutgers-The State
University of New Jersey, New Jersey, USA

333 Stem Cell Research Dr. Vivek M. Tanavade, Genome and Gene Expression Analysis Division, Bioinformatics
Institute, Agency for Science Technology and Research Matrix, Singapore

334 Stem Cell Research Dr. Steven L Stice, Professor and Senior Research Scientist, University of Georgia, Athens,
Georgia, USA

335 Stem Cell Research Dr. Jose B. Cibelli, Professor of Animal Biotechnology, College of Veterinary Medicine,
Michigan State University, Michigan, USA

336 Stem Cell Research Dr. Maria Julia Flaminio, Associate Professor of Medicine, Clinical Programs Center,
Cornell University, Ithaca, USA

337 Stem Cell Research Dr. Rick I. Cohen, Director, hESC Stem Cell Training Course, The Stem Cell Research
Centre, Rutgers University, New Jersey, USA

338 Stem Cell Research Dr. Laurent David, Associate Professor, Head of Nantes iPSC Core Facility IRS-UN,
Bureau 123, University of Nantes, 8 Quai Moncousu 44007, Nantes, France

339 Stem Cell Research Dr. Rick I. Colen, Director, hESC Core Facility, The Stem Cell Research Center, Rutgers,
The State University of New Jersey, USA

340 Transgenic Animal Dr. Natarajan Muthusamy, research associate Professor, Division of Hematology &
Oncology, Department of Internal Medicine, Veterinary Biosciences, Molecular Virology,
Immunology and Medicinal Genetics, Ohio State University, Ohio, USA

341 Transgenic Animal Dr. Jaspal S. Khillan, Associate Research Professor and Director, Transgenic and Gene
Targeting Core Facility, Department of Microbiology and Molecular Genetics, University of
Pittsburgh, Pennsylvania,  USA

342 Transgenic Animal Dr. Jaspal S. Khillan, Director, Transgenic and Gene Targetting Core & Associate Research
Professor, Department of Microbiology and Molecular Genetics, University of Pittsburgh,
PA, USA

343 Transgenic Animal Dr. Ignacio Anegon, M.D., Director, INSERM UMR 1064, Centre for Research in
Transplantation and Immunology, Nantes, France

344 Transgenic Animal Dr. Vladimir Korzh, Associate Professor, Developmental Biology Division, Institute of
Molecular and Cell Biology, 61 Biopolis Drive, Proteos, Singapore

345 Transgenic Animal Dr. Mark Westhusin, Professor, Texas Veterinary Medical Center, Department of Veterinary
Physiology & Pharmacology, College of Veterinary Medicine and Biomedical Sciences,
Texas A&M University, Texas, USA

346 Transgenic Animal Dr. Bob Kesterson, Associate Professor, Director, Transgenic Mouse Facility, Chair, UAB
IACUC, Department of Genetics, The University of Alabama at Birmingham, KAUL 602,
1530 3rd Avenue South Birmingham, AL, USA and Dr. Anil Challa as co-resource person

S.N. Area of Training Details of Resource Person

❏❏❏❏❏
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Annexure 4

Honour / Award

S. Name, Designation and Award/ Recognition Institution/ Society Facilitating
No. Address of the Person

1. Dr. S.K. Gupta • CSSRI Excellence Award 2011 • CSSRI, Karnal
Co-PI, CSSRI, Karnal • Fellowship Award • ISCAR Society, Canning

• Fellow Award 2013 • ISAE, New Delhi

2. Dr. A. Sarangi • NAAS Associate 2009 • NAAS, New Delhi
CCPI, WTC-IARI, • Shankar Memorial Award 2012 • Indian Society of Agricultural
New Delhi • Best Paper Award 2013 Engineers (ISAE), New Delhi

• Best paper award by ISAE 2014 • ——do——-
• ——do——-

3. Dr. B. S. Kalra Command Area Development & Ministry of Water Resources,
Co-PI, WTC-IARI, Water Management (CADWM) New Delhi
New Delhi Award in 2010

4. Dr. Shaik N. Meera Young Extension Professional Award International Society of Extension
CPI, Directorate of Rice Research, 2013 Education, Nagpur, India
Hyderabad

5. Dr. Shaik N. Meera Young Scientist Leadership Award, Agriculture Leadership
CPI, Directorate of Rice Research, 2013 Summit-2013
Hyderabad  ‘Agriculture Today Magazine’

6. Dr. R. Venkatachalam Gold Icon Award for Specific Sectorial National Award for
CPI, AgrisNet Team, Award 2010-11 e-Governance, Govt. of India
Dept. of Agriculture,
Govt. of Tamil Nadu

7. Dr. Surya Gunjal Vasundhara Award Kirloskar Foundation, Pune
CCPI, ICRISAT, Hyderabad

8. Mrs. Indra Bajaj Appreciation Certificate for effective National Meet on “Technological
CPI,  KrishiPrabha implementation of the Project Innovations in Agriculture”
CCSHAU, Hissar

9. Dr. K.K. Manjunatha Incentive Award 2010-11 University of Agricultural
CCPI Sciences, GKVK, Bangalore
Mr. V Srinivasa,
Co-PI, UAS, Bangalore

10. Mr. Roshan Lal Vishwakarma Award for Rural Innovations 2012 National Bank for Agriculture and
Anand Agriculture University Rural Development (NABARD),
(AAU) Anand BPD Unit incubatee New Delhi

11. Dr. Sunil Patel Outstanding Interdisciplinary Team ICAR, New Delhi
CCPI, BPD Unit, AAU, Anand Award for Research 2010

12. Dr. R.V. Vyas Award for Liquid Bio fertilizer Shri Narendra Modi, Hon. Chief
CPI, AAU BPD Unit Technology TOT & PPP 2012 Minister of Gujarat, at Federation

of Gujarat Industries (FGI)
campus, Vadodara

13. Dr. Rishi Pal Singh Dr. Rajendra Prasad Award (2011) ICAR, New Delhi
Director, Directorate of Seed for Technical Book in Hindi
& Farms, Birsa Agricultural
University (BAU), Ranchi

14. Dr. S. K. Rao Rafi Ahmed Kidwai Award ICAR, New Delhi
CL and Dean, JNKVV, Jabalpur

15. Dr. S. K. Rao Dr. Kailash Nath Katju Award Govt. of Madhya Pradesh
CL and Dean, JNKVV, Jabalpur
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16. Dr. S. K. Rao Outstanding Inter-disciplinary Team ICAR, New Delhi
CL and Dean, JNKVV, Jabalpur award for Research in Agriculture

and Allied Sciences

17. Dr. S. K. Rao Achievers Award 2010 Society for the Advancement
CL and Dean, JNKVV, Jabalpur of Human and Nature (SADHNA)

18. Dr. S. K. Rao Fellow Award National Academy of Agriculture
CL and Dean, JNKVV, Jabalpur Sciences (NASC), India

19. Dr. P. Sivasubramanian, National Award for the Best NIABI-2011 ICRISAT, Hyderabad
Director (ABD) and team of Agri-Business Incubator 2011
BPD Unit at TNAU, Coimbatore

20. Mr. P.M. Murugesan National Award for the Best Ministry of Micro Small and
Melakkal, Madurai Entrepreneurship 2014 Medium Enterprises (MoMSME),

Govt. of India New Delhi

21. ABI-ICRISAT Patancheru Best Incubator, 2009 Villgro

22. Dr. C.N. Ravishankar National Award for Best Agri-Business NIABI -2013
Principal Investigator, Incubator 2013
ZTM & BPD Unit, CIFT, Kochi

23. Mr. Sultan Singh, an Incubatee Best Incubatee Award 2012 NIABI -2012
of ZTM-BPD Unit CIFT Cochin

24. ZTM & BPD Unit, Best Agribusiness Incubator Second Global Agribusiness
IARI, New Delhi Award 2012 Incubation Conference, NIABI

25. ZTM & BPD Unit, Award for Commercialization of an Agri-Tech Investors Meet NAIP,
IARI, New Delhi NAIP Technology of Highest Value ICAR, New Delhi

2013

26. IISR-BPD Collaboration in Second National Best Stall Award, Kerala Science Congress-
with IISR-KVK 2014 National Science Expo, Kerala

Veterinary and Animal Sciences
University, Wayanad

27. Dr. P.M Singh Awarded on Significant contribution to Indian Society of Seed
CPI, BPD-IIVR, Varanasi Vegetable Seeds 2013 Technology, IARI, New Delhi

28. Dr. Rahul Srivastava, Award for Excellent Achievements 7th Food and Technology Expo
Business Manager 2011 2011, National News Services

(Media Group Since 1950)

29. CPI, ZTM & BPD Best Incubator Award 2012 Annual Conference,
IVRI, Izatnagar NIABI 2012, New Delhi

30. CPI, ZTM & BPD Awarded for Commercializing NAIP Agri-Tech Investors Meet
IVRI, Izzatnagar Maximum Number of NAIP and at NASC Complex, New Delhi

Institute Technologies 2013

31. Dr. P. Sivasubramanian The National Award for Best NIABI - 2011
Director (ABD) Agri-Business Incubator, 2011

32. Mr. Rajkumar The Best Incubatee Award 2011 Global Agri-Business Incubation
Proprietor,  M/s Emral Tuen Conference, NIABI at ICRISAT,
Line Auto Tech  Ind Hyderabad

33. ZTM & BPD Unit Best Performing NAIP BPD Units for ICAR, New Delhi and ICRISAT,
CIRCOT,  Mumbai Technology Commercialization Hyderabad

34. CIFA , Bhubaneswar Second Best Stall 2014 Eastern Indian Regional Fair,
CRRI Cuttack

35. Dr. Anjani Kumar R T Doshi Foundation Award 2010 Agricultural Economics Research
Principal Scientist Association, IARI, New Delhi
NCAP, New Delhi

S. Name, Designation and Award/ Recognition Institution/ Society Facilitating
No. Address of the Person
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36. Dr. Alka Singh Best Teacher Award IARI, 2010
CCPI, Division of Agricultural
Economics, IARI, New Delhi

37. Dr. L.B. Hugar Best ICT Enabled Agriculture International Conference on
USA-Raichur Initiative of the Year 2012 e-World Forum 2012, ICAR,

New Delhi

38. Dr. T.V. Prabhakar Agriculture Leadership Award, 2012 Agriculture Today Magazine
IIT-Kanpur

39. Agropedia Team Special Recognition Manthan Bill & Melinda Gates
IIT-Kanpur Award, 2012 Delhi

S. Name, Designation and Award/ Recognition Institution/ Society Facilitating
No. Address of the Person

❏❏❏❏❏
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Annexure 5

Publication

Research Paper
Abeynayake N.R., Jaggi, Seema and Varghese, Cini,

2011. Neighbour Balanced Bipartite Block Designs.
Comm. Stats. Theory Methods. 40. 4041-4052.

Agrawal R.C., Archak, S. and Tyagi, R.K. 2012. An
Overview of Biodiversity Informatics with Special
Reference to Plant Genetic Resources. Computers
and Electronics in Agriculture. 84:92-99.

Ahire, L. M. and Sontakki, B.S. 2011. Profile of Trainers
and their Training Management Abilities. Indian
Journal of Social Research 52 (2): 131-138.

Ahire, L. M., Sontakki, B. S. and Rao, K. H. 2011.
Perception of Distance Learners of School of
Agricultural Sciences in Post Graduate Research
Programmes. Journal of Communication Studies.
29: 9 – 20.

Ahire, L.M., Sontakki, B.S and Rao, K.H. 2012. Trainers
Profile and Training Management in Selected
Agricultural Training Organizations in Hyderabad,
India, SAARC Research Journal. 10 (2), 155-63.

Ahire, LM, Sontakki, B. S. and Rao, Punna, P. 2009.
Performance of Agri-clinics and Agri-business
Centres in Maharashtra. Agricultural Extension
Review (July-September):3-13.

Ajit, Dhyani, Handa, S.K., Chaturvedi, A.K., Singh, O.P.,
Prasad, Rajender and Uma.  2013. Statistical
Models for Growth Prediction in Eucalyptus under
Various Tree Based System. Int. J. Agricult. Stat.
Sci. 9(1): 261-272.

Ajjan, N., Murugananthi, D. and Raveendaran, N. 2012.
An Empirical Study on Maize and Poultry Market
Integration in India. Madras Agricultural Journal.
99(4-6), 397-402.

Ajjan, N., Rohini, A. and   Raveendaran, N. 2012.
Maximising Farmers Income through Market
Intelligence Service. Agricultural Economics
Research Review, Conference Issue. 25, 532-535.

Ajjan. N., Shajeena, M.H. and Raveendaran, N. 2012. A
Study on Integration of Chick Pea (CicerArietinum)
Market in India. Indian Journal of Agricultural
Marketing. 27(1), 132.

Ali, Jabir. 2011. Farmers’ Perspectives on Animal
Husbandry Information Services in India. Journal of
Agricultural & Food Information. Vo. 12, No. 3-4:
329-346.

Ali, Jabir. 2013. Farmers’ Perspectives on Quality of
Agricultural Information Delivery: A Comparison
between Public and Private Sources. Journal of
Agricultural Science and Technology. Vol. 15, No. 4:
685-696.

Ambalkar, P.P. and Bargale, P.C. 2014. Decision Support
(DSS) For Finished Feed Inventory Management.
Journal of Agricultural Engineering Today. Vol 38 (1),
2014, 5-12.

Ambalkar, P.P., Bargale, P. C. and Singh, Jai. 2013.
Comparative Evaluation of Production Variants of
Animal Feed Plant. Agricultural Engineering-
International Scientific Journal, University of
Belgrade, Faculty of Agriculture, Institute of
Agricultural Engineering. Issue XXXVIII, No. 3, 9-16.

Ambalkar, P.P., Bargale, P. C. and Soni, V.K. 2012.
Operational Economy of Feed Production Plant-
Through TQM. Industrial Engineering Journal. Vol.V
(12), 21-25.

Arivalagan, M., Gangopadhyay, K.K., Kumar, Gunjeet,
Bhardwaj, Rakesh, Prasad, T.V., Sarkar, S.K. and
Roy, A. 2012. Variability in Minerals Composition of
Indian Eggplant (Solanum MelongenaL.)
Genotypes. Journal of Food Composition and
Analysis, 26(1-2), 173-176.

Arora, Sumitra, Kanojia, Ashok K., Kumar, Ashok,
Sardana, H.R. and Sarkar, Susheel Kumar. 2012.
Impact of Biopesticide Formulation on Tomato
(Lycopersicon Esculemtum): Economics and
Environmental Effects. Ind. J. Agril. Sci., 82(12),
1075-1078.

Badri, Jyothi, Ansari, N.A., Yepuri, Vijay, Anuradha, G.,
Sarkar, A., Sudhakar, R. and Siddiq, E.A.2011.
Assessment of Resistance to Fusarium Wilt Disease
in Sesame (Sesamum IndicumL.) Germplasm.
Australasian Plant Pathology. 40, 471-475.

Bajetha Garima, Bhati Jyotika, Sarika, Iquebal M. A., Rai
Anil, Arora Vasu and Kumar Dinesh, 2013. Analysis
and Functional Annotation of Expressed Sequence
Tags of Water Buffalo. Animal Biotechnology 24(1).

Balamurugan, V., Krishnamoorthy, P., Veeregowda, B.M.,
Sen, A., Rajak, K.K., Bhanuprakah,V., Gajendragad,
M.R. and Prabhudas, K. 2012. Sero prevalence of
Pesti Des Petits Ruminants in Cattle and Buffaloes
from Southern Peninsular India. Tropical Animal
Health and Production, 44(2), 301-306.

Banu, Rashia, Singh, Avtar, Malhotra, R., Gowane, G,
Kumar, V, Jaggi, Seema, Varghese, E, Gandhi,
R.S., Chakravarty, A K., Raja,T.V. 2012. Comparison
of Different Lactation Curve Models in Karan Fries
Cattle of India. Indian Journal of Animal Sciences.
82(11), 1377–1380.

Bhardwaj, M., Uppal, S., Jain, S., Kharab, P., Dhillon, R.
and Jain, R.K. 2011. Comparative Assessment of
ISSR and RAPD Marker Assays for Genetic
Diversity Analysis in Jojoba (Simmondsia Chinensis
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(Link) Schneider). Journal of Plant Biochemistry and
Biotechnology. 19:255-258.

Bhardwaj, S.P. 2010. Impact of Global Meltdown on
Agriculture–An Exploratory Study. Indian Journal of
Agricultural Economics. Vol. 65: 497-507.

Bhardwaj, S.P. and Vasisht, A.K. 2009. Price Volatility
and Integration in Spot and Futures Market in Gram.
Ind. Jour of Agril Marketing. Vol. 23, No. 1, 46-57.

Bhardwaj, S.P. and Vasisht, A.K. 2009.Strategic
Measures to Meet Marketing Challenges in the
Changing Scenario of Liberalization. Indian Journal
of Agricultural Marketing. Vol. 23: 42-54.

Biji, K.B., Saumya, Teresa Chako., Yathavamoorthi,
Ravishankar, C.N., Bindu, J. and Mathew, Suseela.
2013. Optimization of Process Parameters for
Ready to Serve Bread Spread from Blue Swinner
Crab Portunus Pelagicus in Tin-Free Steel Cans.
Fish. Technol. 50(30): 237-244.

Binsi, P.K., Ravishankar,C.N. and Gopal, T.K.S. 2013.
Development and Characterization of an Edible
Composite Film Based on Chitosan and Virgin
Coconut Oil with Improved Moisture Sorption
Properties. Journal of Food Science. 78: 526-534

Biswas, G., De, Debasis, Thirunavukkarasu, A.R.,
Natarajan, M., Sundaray, J.K., Kailasam, M., Prem,
Kumar Prem, Ghoshal, T.K., Ponniah, A.G. and
Sarkar, A. 2012. Effects of Stocking Density,
Feeding, Fertilization and Combined Fertilization
Feeding on The Performances of Striped Grey
Mullet (Mugil Cephalus L.) Fingerlings in Brackish
Water Pond Rearing Systems. Aquaculture. 338-
341:284-292.

Brar, B., Jain, S., Singh, R. and Jain, R.K. 2011. Genetic
Diversity for Iron and Zinc Contents in a Collection of
220 Rice (Oryza Sativa L.) Genotypes. Indian J.
Genet. 71: 67-73.

Brar, S.K., Mahal, S.S., Brar, A.S., Vashisht, K.K., Sharma,
Neeraj and Buttar, G.S. 2012. Transplanting Time and
Seedling Age Affect Water Productivity Rice Yield and
Quality in North-West India. Agricultural Water
Management.115, 217-222.

Burark, S.S., Pant, D.C., Sharma, Hemant and Bheel,
S.K. 2011. Price Forecast of Coriander- A Case
Study of Kota Market of Rajasthan. Indian Journal of
Agricultural Marketing. 25(3):72-82

Burark, S.S., Sharma, Hemant and Meena, G.L. 2012.
Market Integration and Price volatility in Domestic
Market of Coriander in Rajasthan. Indian Journal of
Agricultural Marketing. (27):121-131.

Chadha, G. K.; Ramasundaram, P.; Sendhil, R. 2013. Is
Third World Agricultural R&D Slipping Into A
Technological Orphanage? Current Science, Vol.
105 Issue 7, p908-913. 6p.

Chahr, O.P., Kharab, P., Ali, S.F., Batra, P. and
Chowdhury, V.K. 2010. Development of Protocol for
Micropropagation in Ker. World Applied Sciences

Journal 10 (6): 95-98.

Chand, Ramesh and Shinoj, P. 2010. Food Inflation in
India: Causes and Remedies. Yojana, Ministry of
Information and Broadcasting, Govt. of India. Vol
54:14-18.

Chandra, Prakash, Thomas, MK, Rosy, Reena, Mysore,
Sudha, Thaker, Rasika and Vadivel, G. 2011. Market
Information System for Horticultural Crops: Web
Application Development For Interactive Graphs,
Journal of Horticultural Sciences 3(1):76-83.

Chandrasekharan, H., Patle, Sarita, Pandey, P.S.,
Mishra, A.K., Jain, A.K., Goyal, Shikha, Pandey,
Amit, Khemchandani, Usha and Kasrija, Rajkumari.
2012. CeRA – the e-Journal Consortium for National
Agricultural Research System, Current Science,
102, 6: 847-851.

Chaudhari, D.J. and Tingre A.S. 2012. Pigeon pea
(CajanusCajan Lin.) Price Movement across Major
Markets of India, Jr. of Food Legumes. 25(4): 344-
347.

Chaudhari, D.J. and Tingre, A.S. 2013. Forecasting of Milk
Production in India. Indian Jr. of Dairy Sci. 66(1): 72-
78.

Chilana, Poonam, Sharma, Anu and Rai, Anil. 2012.
Insect Genomic Resources: Status, Availability and
Future. Current Science. Vol. 102, No. 4:571-580.

Chilana, Poonam, Sharma, Anu Arora, Vasu, Bhati,
Jyotika and Rai, Anil. 2013. Computational
Identification and Characterization of Putative
miRNAs in HeliothisVirescens. Bioinformation, 9(2):
79-83.

Choudary, H., Singh, D.K., Marla, S. S. and Chauhan,
V.B.S. (2011). Genetic Diversity among Cultivated
and Wild Germplasm of Cucumber Based on RAPD
Analysis. Indian J. Hort. 68 (2), 197-202.

Dagar, J.C., Tomar, O.S, Minhas, P.S. and Kumar,
Mukesh. 2013. Lemongrass (Cymbopogon
Flexuosus) Productivity as affected by Salinity of
Irrigation Water, Planting Method and Fertilizer
Doses and Degraded Calcareous Soil an A Semi-
Arid Region of Northwest India. Indian Journal of
Agricultural Sciences. 83(7): 734-38.

Dash, Sukanta, Wahi, S.D. and Rao, A.R. 2012.
Classification of Maize Genotypes by Artificial
Neural Network-Based Method: Self-Organizing
Feature Map. Ind. J. Agril. Sci., 82(2), 161-163.

Devakumar C., Ramarao D., Pandey P.S., Ezekiel R.,
Srivastava A.P., Ramasundaram P., Misra R.P. and
Kochhar Sudhir 2014. Management of Change
Inspired by the NAIP, Indian Farming 64(2): 41–44,
49; May 2014

Devi, I. Bhavani, Raghu Ram. P., Lavanya, T. and
Suman, Vandana. 2011.Forecasting  of  Prices  of
Sunflower  and  Ground  Nut  in Andhra Pradesh- An
Application of ARIMA Model, The Andhra Agril.
Journal. 58(3): 368-370.
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Devi, I. Bhavani, Raghu Ram. P., Ranganath, P.D., Balaji,
T. and Subhramanyam, V.  2012. Impact of Cotton
and Maize Price Forecasts on Farm Income in
Prakasamand Raga Reddy Districts of Andhra
Pradesh., The Andhra Agricultural Journal, 59(2):
299-303.

Devipriya, M.S., Devipriya, V., Udayan, P.S., Kumar,
Vijayaraghava and Mathew, P.M. 2010. Variability
and Correlation among Qualitative Epidermal
Features of Six Species of Salacial from Kerala.
Cytology and Genetics, 11, 35-40.

Dhandhalya, M. G. and Shiyani, R. L. 2012. Economic
Viability of Sapota Orchard and Marketing
Constraints of Sapota (Achrassapota l.) in
Saurashtra Region.  Indian Journal of Agricultural
Marketing. 26(1): 179-190.

Dhanya, K. P.,  Panda, Madhusmita, Jalali, S. K.,  Kumar,
N.K.K., Gandhi, Gracy, R., Venkatesan, T. and
Nagesh, M. 2013.  In Silico Docking Studies of
Cytochrome P450 Enzymes of Helicoverpa
Armigera (Hübner) and Trichogramma Cacoeciae
Marchaland Implications for Insecticide
Detoxification. Journal of Biological Control. 27 (1):
1-9.

Eisal, Musaed, Chand, Ramesh and Joshi, Arun K.
2013.Biochemical and Histochemical Traits in
Wheat: A Promising Way to Screen Resistance
against Spot Blotch (Bipolaris Sorokiniana) of
Wheat. European Jr of Plant Pathology. 137, 805-
820.

Farooqi, Mohammad Samir, Rajkumari, Sanjukta,
Sharma, Naveen, Rai, Anil, Mishra, Dwijesh
Chandra, Singh, Dhananjaya P & Chaturvedi, K.K.
2013. Statistical and Computational Methods for
Detection of Synonymous Codon Usage Patterns
and Gene Expression. International Journal of
Agricultural and Statistical Sciences, Vol.9 (1): 303-
310.

Garg, K.C., Kumar, S., Bhatia, V.K., Ramasubramanian,
V., Kumar, Amrender and Kumari, Jyoti. 2011. Plant
Genetics and Breeding Research: Scientometric
Profile of Selected Countries with Special Reference
to India. Annals of Library and Information Studies,
58(6):184-197.

George, Jiji and Karun, Anitha. 2013. Marker Assisted
Detection of Seed Sex Ratio in PalmyrahPalm
(Borassus Flabellifer L.). Current Science. 100(6),
922-925.

George, Ninan, Zynudheen, A.A., Joshy, C.G. and
Sumna, Yousaf, K. 2013. Physical, Chemical and
Functional Properties of Gelatin Extracted From the
Skin of Rohu, Labeo Rohita and Yellowfin Tuna,
Thunnus Albacares. Indian Jr. Fish. 60(2): 123-128.

Gopikrishna,  G.,  Gopal,  C.,  Krishna,  G.,  Jahageerdar,
Shrinivas, Rye,  M.,  Lozano,  C., Gitterle, T.,
Venugopal, G., Paulpandi, S., Ravichandran, P.,

Pillai, S.M., Ponniah, A.G. and Hayes, B. 2011.
Effect of Stocking Density, Water Exchange Rate
and Tank Substrate on Growth and Survival of Post-
Larvae of Penaeus Monodon (Fabricius, 1798).
Indian Journal of Fisheries. 58(3), 57-61.

Grace, J. Kusumae, Sharma, K.L., Sumachandrika, D.,
Srinivas, K., Mandal, U.K., Raju, B.M.K., Korwar,
G.R., Venkateswarlu, B., Kumar, Shalander,
Maruthi, G.R., Sankar, Munnalal, Kumar, T. Satish,
Reddy,  K.Sammi  and Shinde, Reshma. 2013.
Effect of Long- Term Use of Tillage, Residues and N
Levels in Sorghum (Sorghum Vulgare(L) - Castor
(Ricinus Communis) Cropping System Under
Rainfed  Conditions  -  Crop  Responses and
Economic Performance – PartI. Experimental
Agriculture, 49(3), 395-415.

Grover, M., Sharma, V.K. and Marla S. 2011. Lab
Companion: Software for Laboratory Management,
Indian Journal of Computer Science & Engineering,
Vol. 1. No. 4, 353-356.

Gupta, P., Singh, R., Malhotra, S., Boora, K.S. and
Singal, H.R. 2010. Seed Storage Proteins
Characterization in High Protein Genotypes of
Cowpea [Vigna Unguiculata (L.) Walp.], Physiol.
Mol. Biol. Plants. 16: 53-58.

Gutam, S., Mishra, A.K., Pandey P.S., Chandrasekharan,
H. and Aneeja, G.2010.  Need of Open Access
Repositories for NARS in India. Current Science.98,
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Hayes, B.J., Gitterle, T., Gopikrishna, G., Gopal, C.,
Krishna, G., Jahageerdar Shrivinas, Lozano C.,
Alavandi S., Paulpandi  S., Ravichandran P. and
Rye, M.  .2010. Limited Evidence for Genetic
Variation for Resistance to the White Spot
Syndrome Virus in Indian Populations of Penaeus
Monodon. Aquaculture Research, 41, 872–877.

Ikbal, Boora, K.S. and Dhillon, R.S. 2010. Evaluation of
Genetic Diversity in Jatropha Curcus Using RAPD
Markers. Indian Journal of Biotechnology. 9: 50-57.

Karuppanchetty, S.M., et al., 2014. Innovation to Impact:
A Compendium of Innovative Agro Technologies of
NAIP –ICAR, 2014. ISBN 978-81-910388-3-5

Jadhav, Vilas, Reddy, B.V. Chinnappa, Sakamma, S. and
Gracy, C.P. 2013. Impact Assessment of Price
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Annexure 6

Key PAD Indicators

Result Indicators Monitorable Indicators Baseline Target Achievement

ICAR  as the Number of Mass communication campaigns 0 17 245
catalyzing agent launched by media type
for Management (TV, radio, Print, email, web)
of change in
the Indian NARS

Increase in Number of Linkages (%) formed with 1,000 50% 73.6%
KVKs and community Information Centers

The number of hits on the ICAR & SAU 50,000 55,000 3,08,000
websites per month

Increase in Number of queries responded (%) 1000 75% 90%
to from Public, Private, Organizations’ and
NGOs  per Month

Total Number of Business development 0 5 23
Units established

Total Number of Applications for Patents and 15 110 331
Licenses

Annual Number of people attending visioning 0 2,850 4,978
and policy analysis events organized through
or in association with NAIP

Number of Weeks for the Procurement Cycle of 50 30 26
high thresholds Goods

Share of ICAR finance Managers (%) that uses 0 100% 70.4%
 the new Financial Management Software System

❏❏❏❏❏
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