


2nd EDITION
DRYLAND

AGRICULTURE

G. SUBBA REDDY 
Y.V.R. REDDY 
K.P.R. VITTAL 

C.R. THYAGARAJ 
Y.S. RAMAKRISHNA 

L.L. SOMANI

ATPA
Agrotech Publishing Academy 

UDAIPUR

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle

admin1
Rectangle



P ub lished  by :
Mrs. G eeta  Som ani 
A g ro te c h  P u b lish in g  A cadem y
11 A-Vinayak Complex-B 
Durga Nursery Road, Udaipur 
Mob. : 9414169635, (0294) 2416072 
Email : agrotechbooks@ rediffmail.com 
Website : www.agrotechbooks.com

DISCLAIMER

Information contained in this book has been published by 
Agrotech Publishing Academy and has been obtained by its 
authors believed to be reliable and are co rrec t to the best of 
their knowledge. However, the publisher and its authors shall 
in no event be liable for any errors, omissions or damage 
arising out of use of this information and specially disclaim  
any implied warranties or merchantability or fitness for any 
particular use. Disputes if any, are subjected to Udaipur

/Qs. AGROTech 
®  Rs. 1980/-

©  A ll R igh ts  R eserved  

SECOND EDITION-2016

ISBN : 978-81-8321-404-9

Typeset by :
Im age  P r in t  M edia, U d a ipu r 
imageprintmedia@ rediffmail.com

Printed in India

mailto:agrotechbooks@rediffmail.com
http://www.agrotechbooks.com
mailto:imageprintmedia@rediffmail.com


PREFACE
Research efforts to sustain production Improved dryland 

agriculture holds the key to sustainable food and livelihood security 
for over 50 per cent of our population. The new paradigm of dryland 
agriculture calls for concurrent attention to the principles of ecology, 
economics, equity and employment.

Research efforts to sustain production and income to dryland 
farmers has been going on at present there are different technologies 
available to farmers who have chance to .choose any package / 
component of technology based on his needs, choices, socio- ' 
economic, organic conditions because technologies are highly 
location and categories of farmers’ specific which needs careful 
selection and adoption for higher income.

Aberrent weather situations and agricultural drought being very 
common in dryland areas, crop management options available to 
meet each situation are described giving latest developments.

Land and water management are important components of 
sustainable farming practices in dryland areas.

Water is the life line of all activities and progress in dry areas. In 
order to manage scarce water resources, it is necessary to have an 
understanding of moisture retention by soil and its availability, water 
losses and their control, ways of improving water use efficincy, water 
harvesting procedures, and practices of protective irrigatiom have 
been dealt with.

Not all drylands are suitable for cropping. Degraded and marginal 
lands predominated in dry areas. The most feasible, viable, and 
ecofriendly ways to manage such soils to through alternative land use 
systems, including agroforestry and pastures. The management 
options for such lands have been given due consideration.

.’Research experience gained on crop production aspects, 
efficient crops and cropping systems, and their efficient management 
has been given in an independent chapter.

The present book is devoted to sustainable agriculture -  the 
Indian experience. It gives coverage to almost all the important topics 
prescribed in the syllabus on dryland agriculture for PG students of 
Indian Agricultural Universities.

This book is therefore a timely publication since it brings together 
a vast array of information on all aspects related to the improvement



of the productivity, profitability, stability and sustainability of dryland 
farming systems.

Each of the chapter in this book has been written by a team of 
scientists haying first hand knowledge of this subject, backed by 
many years of field experience.

It is hoped that the principles, practices and experiences 
contained in various chapters of this book will be found useful by 
students, researchers,, extension workers, planners and 
administerators and for all those interested in the development 
dryland agriculture.. Suggestions forimprqvement of contents are 
most welcome. : "

8th June, 2006 Authors
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Chapter I

Introduction

The Green Revolution in mid sixties, though a boon to Indian 
agriculture, ushered in era of alarming disparity between productivity 
of irrigated and rainfed agriculture. Alarmed by such a situation, the 
Fourth Plan (1969-74) specifically emphasized the urgent need for 
creating circumstances that would enable the hitherto neglected 
farmers of the dryland to participate meaningfully in the agricultural 
development process (Fourth Plan, 112p). This socio economic 
imbalance led to a serious rethinking on inducting an in-depth 
network research program to stabilize the performance of the then 
introduced hybrids of coarse cereals in rainfed region and to 
moderate the periodic drought related adverse impact on total 
agricultural productivity. The droughts of mid sixties catalyzed further 
the process of vigorous efforts in dryland research establishment. 
The Indian Council of Agricultural Research (ICAR) rose to the 
occasion and formulated a comprehensive program on dryland 
research.

Project Features
In 1969, the then Prime Minister Mrs. Indira Gandhi with strong 

aim for eradicating poverty evinced keen interest in dryland research 
and development programs. The dryland research project, originally 
proposed in 1967, was finally approved in 1969. All India Coordinated 
Research Project for Dryland Agriculture (AICRPDA) was launched in 
1970 by the Indian Council of Agricultural Research (IQAR) in IV Plan 
period (vide ICAR letter No. 1-2/69-SC(1)/DF, dated June 18, 1970),



12 Dryland Agriculture

in collaboration with the Government of Canada through Canadian 
International Development Agency (CIDA) with Co-ordinating Cell at 
Hyderabad, Andhra Pradesh.

The preamble of the project is “Better Crop with Every Rain 
Drop”. The primary function is to improve and stabilize the crop 
production capability of dryland farmers towards a reduction of social 
vulnerability through drought planning. It covers the rainfed 
agriculture in its entity from arid to sub-humid through semi-arid 
climates. The project has several unique features compared to other 
projects. Some are:

• Only project to have started with a multi-disciplinary team 
with Agronomy; Soil Science, Plant Breeding, Agricultural 
Engineering etc. disciplines offering back up support to. the 
developmental projects besides testing the technology in 
farmers’ field

• With the need for location specific research obligatory due to 
diversity in natural resources and poverty, theme based 
systems research was adopted in major agro climatic regions 
of the country in place of simple network of type 
experiments/demonstrations adopted in other projects.

• Integrated Dryland Development Pilot Projects were started 
simultaneously and linked with this research network.

• Introduction of Operational Research Project concept goes to 
the credit of the collaborative on-farm participatory research 
efforts. Self-evaluation is the main thrust for trusted 
feedback.

Mandate and Thrust
The primary mandate assigned to the Project is to improve and 

stabilize the crop production capability of dryland farmers
spread over the vast areas in the country. The objectives are-

• To optimize the use of natural resources, i.e. rainfall, land 
and water, and to minimize soil and water loss and 
degradation of environment,

• To evolve a simple technology to substantially increase crop 
productivity, viability and profitability,

• To increase stability of crop production over years by 
providing improvements in management of natural resources
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and crops and cropping system systems and alternate crop 
production technologies matching weather aberrations,

• To develop alternate and sustainable land use systems, and
• To evaluate and study transferability of improved dryland 

technology to farmers’ fields. V; V
The project has seventeen main centers (Chief Scientist, four 

Scientists and others totaling twenty two staff), two sub-centers (four 
scientists and others totaling nineteen staff) and, operational: research 
projects (two scientists and others). The total strength of project staff 
is 527 including ^ore  than 100 scientists.: These;, centers are 
identified based upon moisture index. : .

The main centers were Hissar, Jodhpur, Bellary, Rajkot and 
Anaritapur in Moisture Index 60-80%; Solapur, Ak'olav Kovilpatti, 
Hyderabad, and Varanasi in Moisture Index 40-60%;.and Bangalore 
and Indore in Moisture Index 20-40%. The sub-centers were Udaipur 
(shifted to Arjia in 1985), Jhansi, Anand and Agra.in Moisture Index 
40-60%; Bijapur, Rewa, Ludhiana and Samba (Moisture Index 20- 
40%). Th6. special problem areas .were.;BhUbaneswar, Harichi and} 
Dehradun. Deh.radun was discontinued Sjnce April; 1985.. Later on 
Anand was.shifted to Sardar Krishinagar and Ludhiana to Hoshiarpur 
to . Ballowa^Saunkhri and Samba to Rakh Dhiansar. Bijapur and 
Rewa were upgraded as main centers. One additional special centre 
was located at the.Indian Agricultural Research Institute (IARI), New - 
Delhi, which was . merged, with the Coordinating Cell of the Project 
la ter.; Faizabad was added as one of the Centers in 1985. 
Bhubaneswar center was shifted to Phulbani in 1996.

At present, the project has seventeen centers in State 
Agricultural Universities, two in technical/other Universities and three 
in ICAR institutes. These are Akola, Arjia, Anantapur, Bangalore, 
Bijapur, Hisar, Ballowal-Saunkhri, Indore, Koviipatti, Phulbani, 
Ranchi, Rajkot, Rewa, Sardar Krishinagar, Solapur, Varanasi, Agra, 
Faizabad, Jammu, Bellary, Jhansi and Jodhpur, Eight of the centers 
have Operational Research Projects in villages, These are 
Anantapur, Arjia, Bangalore, Hisar, Ballowal-Saunkhri, Indore, Ranchi 
and solapur.

The details of the centers and production system are described 
in Fig. 1.1.



Fig. 1.1 Network of AICRPDA Centres
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