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Foreword

MkW- ,l- v¸;Iiu
lfpo ,oa egkfuns'kd

Dr. S. Ayyappan
Secretary & Director-General

Hkkjr ljdkj
d`f"k vuqla/kku vkSj f'k{kk foHkkx ,oa Hkkjrh; d`f"k vuqla/kku

ifj"kn] d`f"k ea=ky;] d`f"k Hkou] ubZ fnYyh 110014
Government of India

Department of Agricultural Research &
Education and Indian Council of Agricultural

Research, Ministry of Agriculture, Krishi
Bhavan, New Delhi - 110014

Email : dg.icar@nic.in

Indian Agriculture is the largest commodity
producing sector and mainstay of the country's
economy. Over the years agriculture sector has
transformed from livelihood to commercial
farming. In the post Green Revolution the
intensive agriculture through conventional
method has been successful in enhancing
production level, but simultaneously led to
degradation of natural resources. With growing
population and requirements for other sectors,
land and water resources for agriculture
purpose are getting scarce day by day, a serious
threat to food security for generations to come.
The new challenges demand efficient resource
use by adopting conservation technologies to
meet emerging needs. In recent years resource
conservation agriculture has assumed
importance to reduce production costs, increase
profitability and making agriculture more
competitive.

Globally, conservation agriculture has
emerged as a way for sustainable intensive crop
production system. The achievements in
Resource Conservation Technologies (RCTs) have
been possible with the continuous influx of
technologies like zero tillage, bed planting,
residue retention and management, laser land
leveling, brown manuring, N management
through LCC use, direct seeded rice, surface

seeding, etc. The ideal varieties of crop have
paved the way for efficient RCTs combinations
in package. These technologies not only help to
improve productivity and farm income but also
in creating employment opportunities at various
levels.

The present book "Resource Conservation
Technologies for Food Security and Rural
Livel ihood" covers various aspects of
conservation agriculture. The editors and
contributing authors represent a wide spectrum
of experience and perspectives on resources
conservation and their efforts in bringing out
such an important book deserve appreciation.
I am sure that the book will benefit technocrats,
planners, scientists, students and practitioners
in understanding and promoting resource
conservation technology to boost agricultural
production.

(S. Ayyappan)

3 4



Foreword

MkW- ,l- v¸;Iiu
lfpo ,oa egkfuns'kd

Dr. S. Ayyappan
Secretary & Director-General

Hkkjr ljdkj
d`f"k vuqla/kku vkSj f'k{kk foHkkx ,oa Hkkjrh; d`f"k vuqla/kku

ifj"kn] d`f"k ea=ky;] d`f"k Hkou] ubZ fnYyh 110014
Government of India

Department of Agricultural Research &
Education and Indian Council of Agricultural

Research, Ministry of Agriculture, Krishi
Bhavan, New Delhi - 110014

Email : dg.icar@nic.in

Indian Agriculture is the largest commodity
producing sector and mainstay of the country's
economy. Over the years agriculture sector has
transformed from livelihood to commercial
farming. In the post Green Revolution the
intensive agriculture through conventional
method has been successful in enhancing
production level, but simultaneously led to
degradation of natural resources. With growing
population and requirements for other sectors,
land and water resources for agriculture
purpose are getting scarce day by day, a serious
threat to food security for generations to come.
The new challenges demand efficient resource
use by adopting conservation technologies to
meet emerging needs. In recent years resource
conservation agriculture has assumed
importance to reduce production costs, increase
profitability and making agriculture more
competitive.

Globally, conservation agriculture has
emerged as a way for sustainable intensive crop
production system. The achievements in
Resource Conservation Technologies (RCTs) have
been possible with the continuous influx of
technologies like zero tillage, bed planting,
residue retention and management, laser land
leveling, brown manuring, N management
through LCC use, direct seeded rice, surface

seeding, etc. The ideal varieties of crop have
paved the way for efficient RCTs combinations
in package. These technologies not only help to
improve productivity and farm income but also
in creating employment opportunities at various
levels.

The present book "Resource Conservation
Technologies for Food Security and Rural
Livel ihood" covers various aspects of
conservation agriculture. The editors and
contributing authors represent a wide spectrum
of experience and perspectives on resources
conservation and their efforts in bringing out
such an important book deserve appreciation.
I am sure that the book will benefit technocrats,
planners, scientists, students and practitioners
in understanding and promoting resource
conservation technology to boost agricultural
production.

(S. Ayyappan)

3 4



Preface

The pressures on natural resources are immense: soils are less
able to sustain crops as a result of continuous and intensive cropping
and reduced organic matter levels. New problems and new
challenges in South Asia’s breadbaskets require new approaches
that are sensitive to concerns about food security, resource use
and the environment in general. Rapidly evolving strategies and
crop management technologies, such as resource conserving
technologies (RCTs) are being developed and used by farmers to
meet the requirement, creating innovative and sustainable
opportunities for farmers.

Tillage costs are rising, which accentuates the already serious
labour shortages during peak periods of land preparation and
harvest. For these and other reasons, the sustainability of these
systems is in question. Improved tillage and crop establishment
practices, especially for rice, show real potential for sustainably
improving the productivity and profitability of rice-wheat systems.
Efforts are being made to enhance production of rice and wheat up
to 7-8 tonnes per hectare annually through residue management.
When burnt during land preparation, the residues instantly generate
as much as 13 tonnes of carbon dioxide per hectare, contaminating
the air, depriving soils of organic matter, and constraining supplies
of fodder for livestock. Because zero-tillage involves the direct
seeding of wheat and several other crops in rice residues, residual
moisture use is increased. It is thus no wonder that farmers have
been quick to adopt zero tillage and other resource conserving
technologies.  Another innovation being tested and promoted with
farmers is the planting of wheat and rice on raised soil beds, where
the furrows facilitate the movement of mechanized equipment and
serve as a waterway. Water requirements are 50% less than those
under conventional tillage systems. Bed planting can also be used
for legumes, maize, potato, vegetables, and other crops that would
normally not be raised in a rice field.

Resource conserving crop management systems in sustainable
crop production have begun to adopt improved crop management
practices, a step toward conservation agriculture. It focuses on the
complete agricultural system, involves major changes in farm
cropping operations from the widely used, traditional tillage-based
farming practices. Appropriate RCTs encompass innovative crop

production systems that combine the objectives such as dramatic
reductions in tillage with an ultimate goal to achieve zero till or
controlled till seeding for all crops in a cropping system if feasible,
rational retention of adequate levels of crop residues on the soil
surface to arrest run-off and control erosion; improve water
infiltration and reduce evaporation; increase soil organic matter
and  other biological activity to enhance land and water productivity
on sustainable basis, identification of suitable crop rotations in
cropping system and crop diversification and intensification to boost
food security, incomes and overall livelihood security.

The present book mainly consists of chapters based on lectures
delivered during winter school on “Resource Conservation
Technologies –Conserving resources for enhancing productivity,
sustainability, food security and improvement of rural livelihoods”
organized during 5-25 November, 2009 envisaged to provide in-depth
insight into various related issues to the participants and effectively
disseminate the recent advancements in the fast emerging
specialization of conservation agriculture.

We express our sincere gratitude to Dr. S. Ayyappan, Secretary
DARE & DG, ICAR, for his unequivocal support and continuous
encouragement for the cause. Our sincere thanks are also due to
Dr. Mangla Rai, former D.G. (ICAR) and Dr. A. K. Singh, DDG
(NRM), for their guidance to take up the cause of natural resource
management with all sincerity. The help rendered by ICAR-RCER
staff members is sincerely acknowledged.

Dr A. R. Khan
Dr S. S. Singh

Dr. R. C. Bharati
Dr T. K. Srivastava

Dr. M. A. Khan
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About the Book

Understanding nuances of relevant techniques is a pre-requisite
to conservation. The present book “Resource Conservation
Technologies for Food Security and Rural Livelihood” is a sincere
attempt to descramble the theoretical and operational complexities
of resource conservation technologies being adopted in various agro-
ecological conditions. Sustainable human survival is at stake in
the wake of serious erosion, pollution and at times destruction of
natural resources. On the other hand the most crucial land and
water resources are shrinking at an alarming rate and are prone
to ever increasing diversion to non-agricultural use. Under such a
scenario long term profitable and sustainable production of food,
feed and fibre for meeting the human and livestock requirements
can be made possible through conservation and judicious use  of
natural resources.

The book covers main as well as applied aspects of resource
conservation techniques (RCTs). Chapters on RCTs for resource
saving in cropping systems and farming systems of Indo-Gangetic
plains provide in depth information on minor details about
applicability of such technologies for diversification of input use
and recycling while maintaining the soil health and ecological
balance. Lucid information on application of modern techniques
like GIS, IT and simulation modelling for crop management based
on conservation agriculture principles makes it useful for precision
agriculture proponents. Potential of RCTs for mitigation and
adaptation to climate change has been well covered. Utility of RCTs
for enhancing water productivity and maintenance of soil health
for overall improvement in factor productivity of agricultural sector
is discussed under various agro-climatic scenarios. Aspects like
integration of resource conservation technologies with aquaculture
and livestock management for internalizing the externalities and
supporting the closed cycles of resource utilization in place of open
ended cycles present practical ways to achieve the desired goal of
sustainable agricultural growth and ensured food and livelihood
security on sustainable basis. Overall the book deciphers on the
practical techniques for easy adoption of reduced tillage, residue

retention and crop rotation, the basic components of conservation
agriculture, for enhancing land and water productivity.

The book is highly informative and useful for the people involved
in the adoption, promotion and development of resource
conservation technology.
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About the Editors

Dr. A. R. Khan was born on 14th March 1952
in Ghazipur district of Uttar Pradesh and is
presently working as a Principal Scientist (Soil
Physics) at ICAR Research Complex for Eastern
Region, Patna since 14th January 2000. Prior to
joining ICAR at Water Technology Center for
Eastern Region, Bhubaneswar (1992-1999), Dr.
Khan had worked as Senior Research Officer (Soil
Physicist) in Agricultural & Food Engineering Department, IIT
Kharagpur (1980-1992). He did his Post Graduation in Soil
Conservation & Agricultural Engineering from Rajendra
Agricultural University, Bihar, Pusa and his DIIT (Soil Technology)
and Ph.D. (Soil Science) from IIT Kharagpur. He was recipient of
ICAR Junior Research Fellowship, I.I.T Scholarship and CSIR Senior
Research Fellowship. He was selected by Ministry of HRD,
Government of India for Scholarship by Govt. of Italy under Indo-
Italian Technical Cooperation Programme (1985-86). Dr. Khan has
more than 30 years experience of research and extension in Soil
Physics, Land & Water Management, Tillage Technology and
Resource Conservation Technologies. Dr. Khan was associated in
nine International collaborative projects of Natural Resource
Management, Participatory Research, Transfer of Technology and
Livelihood Improvement sponsored by Ford Foundation, RWC,
IRRI, CIMMYT, DFID, IFAD, USAID, Bill and Melinda Gates
Foundation, etc.

Dr. Khan was nominated as Regular Associate (Soil Physics) by
International Centre for Theoretical Physics (ICTP), which is
administered by two United Nations Agencies namely, United
Nations Educational, Scientific and Cultural Organization
(UNESCO) & International Atomic Energy Agency (IAEA) - under
an agreement with the Government of Italy for eight years (1995
to 2002) and as a Regular Associate he visited Italy thrice and other
European Laboratories for three months each. Dr. Khan had visited
16 research institutes of International repute in Europe and Asian
Countries. He had also attended seven International courses/
Training/Colloquium in foreign countries.

Dr. Khan has designed and developed five instruments and
equipments from indigenous components at RAU & IIT, Kharagpur

for agricultural research in India. His work was included and referred
in to the publications of International Soil & Tillage Research
Organization (ISTRO), Newsletter from SAARC Agricultural
Information Centre (SAIC), etc. He has authored more than 75
research papers in Journals of International repute. More than
230 other publications including books, book chapters, popular
articles, proceedings, bulletins, review reports, monographs, theme
papers, international reports and extended summaries in Seminar/
Symposia/Workshops, etc. stand to his credit. Dr. Khan was
Chairman of the committee constituted to study the strategies to
improve agricultural productivity in Bariarpur Tal area of Bihar.
This study was taken up on the instructions of the Hon’ble Union
Agricultural Minister, Government of India. His concept note for
crop & crop planning for flooded and flood-prone area had been
accepted by Central Water Commission of the Ministry of Water
Resources, Government of India. His biographical sketch has
appeared in few publications like Marquis Who’s who in the World
(16th Edition), American Biographical Institute (8th Edition),
Raleigh, North Carolina, USA and International Biographical Center
(2nd Edition), Cambridge, UK He has been a reviewer of
International Journals and also external examiner for post
graduation and Ph.D. courses.

The participatory research on resource conserving technologies
and livelihood improvement among farmers, landless farm-women
and unemployed rural youth has been appreciated by different
agencies. National and International bodies recognized few
beneficiaries of the projects and they received different awards by
state Government/NGOs. etc. which were highlighted by the
National and International, print & electronic media.

Dr. S. S. Singh, born on 09th December 1959
in Gonda, U. P. is presently Head Division of
Crop Research, ICAR-RCER, Patna. He joined
ICAR as Senior Scientist in 1998. From 2004-
2006 he worked in RWC/CIMMYT. Prior to
joining ICAR, Dr. Singh has worked as Assistant
Professor in Rajendra Agriculture University,
(Pusa) Bihar since 1986.  He has also worked in
Gandak CADA, Bihar (1989 – 2002). Dr. Singh has 24 years
experience of research and extension. He was involved in PG
teaching in university for six years and guided 2 M.Sc. students as
major advisor. Currently he is also research guide in Nasik
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