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To meet the multiple objectives of poverty reduction, food
security, competitiveness and sustainability, several researchers have
suggested farming systems approach to research, extension and
development. A farming system is the result of complex interactions
among number of interdependent components where an individual
farmer allocates certain quantities and qualities of four factors of
production, viz. land, labour, capital and management to which he
has access. Farming system research is considered as a powerful tool
for the management of natural and human resource in developing
countries like India. With the gradual shrinking of land holding, it is
imperative to integrate the land-based enterprises like fishery,
poultry, duckery, apiary, field and horticultural crops etc. within the
bio-physical and socio-economic environment of the farmers to make
farming more profitable and dependable.

Keeping the post green revolution challenges of agriculture in
our country, Govt. of India puts major focuses on integrated farming
system and crop diversification as the major tool to bring a 2nd green
revolution. Development of sustainable integrated farming system
by the small and marginal farmers, who constitute more than 80% of
the farming community, is considered as the major pathway to develop
sustainable agriculture.

Dr. U.K. Behera, Associate Dean, College of Agriculture,
Chiplima, Sambalpur, Odisha has come out with this important
publication entitled �A text Book on Farming System�. The book is
specially designed to illustrate some of the basic principles and
practical knowledge in farming system practices giving due
importance to the content specified in the course curriculum for the
post-graduate and graduate students of State Agricultural
Universities (SAUs).

I congratulate Dr. Behera for his efforts in compiling large
volume of useful information in this publication. I hope, the book will
be useful for the students, teachers, scientists and others involved in
teaching and research and also for extension workers.

BHUBANESWAR
The 5th December 2012 (Dr. I.C. Mahapatra)

FOREWORD
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Farming system approach to research, extension and
development is considered as a powerful tool for the natural and
human resource management in developing countries including India.
This is a multidisciplinary whole farm approach and is very effective
in solving the problems of small and marginal farmers, who constitute
> 80% of total farming community. These small and marginal farmers
were by-passed from the process of development during the green
revolution. It is difficult to visualize a prosperous India without the
development of these farmers.

The importance of developing sustainable integrated farming
system in a developing country like India is evident from the fact
that around 78% of the farming community has small and marginal
holdings that accounts for 38% of the net sown area. The average size
of holding in India is 1.15 ha, while per capita availability of arable
land is only 0.15 ha. Under such situations, the income from crop
enterprises is hardly sufficient to support the farm family. Hence, it
is required to integrate the enterprises like fishery, poultry, duckery,
apiary, field and horticultural crops etc. within the bio-physical and
socio-economic environment of the farmers to make farming more
profitable and dependable. No single farm enterprise shall be able to
sustain predominantly small and marginal farmers in the country,
without resorting to integrated farming systems adoption for gainful
employment round the year and generation of adequate income in
urban, semi-urban and rural areas. The farming system approach
therefore, is the potential approach to address these problems and
could be employed for sustainable economic growth of farming
communities of developing countries including India in the 21st

century.

With this background the book has been designed giving focus
on main broad areas : (i) Farming systems-concept, principles,
importance and issues; (ii) Farming systems-procedures and
methodologies; (iii) Multiple criteria - a decision making technique
in managing farming systems; (iv) Optimization tools and
methodologies; and (v) Integrated farming systems

The objective of the book is to provide basic as well as advanced

PREFACE
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knowledge of farming Systems which will improve the knowledge of
readers in the area of FSR and optimization methodologies to design
the integrated farming systems on a scientific basis. The book may
contribute in this regard. It is hoped that this information will be
useful to students, planners, agricultural development workers, and
all those associated with farming system research in the country.

Dated: 09th December, 2011 U.K. Behera
Place: College of Agriculture, Chiplima
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PROF. U. K. BEHERA, ARS is Associate Dean at College of
Agriculture (OUAT), Chiplima, Sambalpur, Odisha. He completed his school
education (1979) from A.B. High School, Basudevpur, Orissa, B.Sc. Agri.
(1987) from College of Agriculture (OUAT), Chiplima, Sambalpur, M.Sc.
(1990) from GBPUA&T, Pantnagar and Ph.D (1996) from OUAT,
Bhubaneswar. He also obtained PG Diploma in Management (2003), MBA
(Human Resource Management) (2004) and MBA (Operation Research)
(2009) from IGNOU, New Delhi. He did post doctoral research (2002-03)
on farming system modeling at the University of Reading, United Kingdom.
Dr. Behera served as scientist (1994-2001) at the IARI regional station,
Indore and Senior Scientist (2002-2010) at IARI, New Delhi. Afterwards
Dr. Behera has joined as Associate Dean, College of Agriculture, Chiplima
since January, 2011. He has attended 15 training courses relating to farming
systems, Multi-criteria Decision Making Methodology, Water/Watershed
Management, Use of Multimedia and Design of experiments in agriculture.
He has a good number of publications to his credit: (i) research papers (60),
(ii) review papers/ book chapters (25), (iii) Research popular articles (25),
(iv) books/manuals (5), and (v) papers presented in seminars/symposia (30).
He was awarded FAI Silver Jubilee Award for outstanding Doctoral Research
(1997), ICAR Team Research Award of ICAR (2002) for outstanding
contribution to multi disciplinary research leading to enhanced food
production in Madhya Pradesh state and IARI Hooker Award (2009) for
outstanding research contribution in the area of farming system research.
He availed INSA Fellowship under bilateral scientific exchange programme
to visit UK. Dr. Behera has been associated with the release of 4 wheat
varieties recommended for central India. Dr. Behera also visited USA,
Australia and China to present research paper in the world congress. Dr.
Behera has more than 20 years of experience in research, teaching and
extension activities. Dr. Behera has served as faculty member, Post
Graduate School of Indian Agriculture Research Institute, New Delhi for
about 10 years and guided 4 M.Sc. and 2 Ph.D. students. As Course Director
and Course Coordinator, Dr. Behera has organized number of training
programme and summer/winter school for the faculties /scientists of SAUs
and ICAR institutions. Dr. Behera has served as an eminent expert to ASRB,
OUAT, CAU, GBPUA&T, RAU, Udaipur and IGNOU, New Delhi. Besides,
he has reviewed research projects of ICAR, DST, DBT and Ministry of Water
resources. His specialized areas of research are: Farming Systems, Water
Management and Conservation Agriculture.

ABOUT THE EDITOR
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KVK Krishi Vigyan Kendra
NATP National Agricultural Technology Project
MPTS Multipurpose Tree Species
KVIC Khadi Village Industry Commission
CGIAR Consultative Group of International Agriculture Research
FAO Food and Agriculture Organization
TOT Transfer of Technology
TV Training and Visit
FFL Farmers-First-and-Last
ITK Indigenous Technological Knowledge
FSR Farming System Research
FSR/E Farming System Research/Extension
FSR/D Farming System Research/Development
LDCs Less Developing Countries
OFAR On-farm Adaptive Research
NGO Non-Government Organization
RDRM Researcher Design and Researcher Managed
RDFM Researcher Design and Farmer Managed
FDFM Farmer Design and Farmer Managed
ATMA Agricultural Technology Management Agency
NARP National Agricultural Research Project
MANAGE National Institute of Agricultural Extension Management
MCI Multiple Cropping Index
CLUI Cultivated Land Utilization Index
CII Crop Intensity Index
PE Production Efficiency
CEY Crop Equivalent Yield
WEY Wheat Equivalent Yield
LER Land Equivalent Ratio
RBQ Rank Based Quotient
VBI Value Based Index

ACRONYMS
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