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Foreword

India is an agrarian country and a large 
segment of which depends on agriculture for its 
livelihood. Indian farmers heavily rely on rainfed 
agriculture system. Therefore, availability of 
water is one of the constraints in achieving the 
sustainable crop production. The distribution of 
rainfall is not uniform. Long dry spell of 3 to 4 
weeks duration once in rainy season, is common 

which creates water stress lowering the crop yields drastically. Due 
to soil erosion, top fertile soil layer is washed away which results 
in loss of major plant nutrients. Although India shares 17 % of 
world population, it has 2 % of the world forest cover. Considering 
world average of 1 ha., our per capita availability of forest area is 
only 0.07 ha. Forest meet out 40 % of the energy and 30 % of the 
fodder needs of the country and are subjected to heavy pressures. 
Under such situation, adoption of Integrated Watershed Approach 
is the need of hour for conservation o f natural resources. The 
approach aims at efficient utilization of natural resources like soil, 
water, man, animal and environment to obtain sustainable crop 
production with minimum disruptions in nature.

Viewed in this context, organization o f Short Course on 
“Integrated Watershed Approach for Natural Resource 
Management and Sustainable Crop Production in Rainfed 
Region” by Department of Soil and Water Conservation 
Engineering, College of Agricultural Engineering & Technology, 
MAU, Parbhani during 2-11 January 2008, is appropriate. I express 
my sincere thanks to the Indian Council of Agricultural Research, 
New Delhi for financial support. I am confident that the course will 
be useful to participants, teachers, scientists, NGOs, policy makers 
and the society as a whole. I appreciate the efforts made by Dr. 
A.S.Kadale, Course Director, M.S.Pendke, S.D.Payal, Assistant 
Professors and Er. A. A. Waghmare of the above wing in bringing 
out book containing lecture notes of the course, in such a fine form.

S. S. KADAM
Vice-Chancellor



Preface

Natural resources management and its conservation play 
significant role in sustainable agricultural production. Recognising 
the paramount importance of land & water resources for surrival 
and welfare people, it is imperative to give high priority to 
management & conservation of land & water resources on the basis 
integrated watershed approach.

This publication is collection of lectures delivered by eminent 
scientist in short course on “Integrated Watershed Approach 
for Natural Resource Management and Sustainable Crop 
Production in Rainfed Region” sponsored by the Indian Counil 
of Agricultural Research, New Delhi and organized by Department 
of Soil & Water Conservation Engineering, College of Agricutlural 
Engineering & Technology, Marathwada Agricultural University, 
Parbhani during January 2-11, 2008. The book covers the various 
aspects of integrated watershed approach like componants of 
integrated watershed approach, planning of watershed, watershed 
based soil & water conservation activities, land use, crop 
management, dry land agriculture, horticulture, agroforestry, soil 
management, live stock production and peoples participation.

It is my proud privilege to express deep sense of gratitude to Dr. 
S.S Kadam, Hon. Vice Chancellor, MAU, Parbhani for his consistent 
guidance, inspiration and administrative support in smooth 
organization of the short course and bringing out this valuable 
publication. I wish to place on record sincere thanks to Dr. P.R. 
Shivpuje, Director of Instruction and Dean, Faculty of Agriculture, 
MAU, Parbhani, for his keen interest, constant encouragement 
and effective guidance during organization of the short course. I 
would like to thanks to Dr. R. G. Nadre, Associate Dean & Principal, 
College of Agricultutal Engineering & Technology, MAU, Parbhani 
for his constant encouragement and providing facilities during 
organization of the short course.

I am indebted to Dr.B.S. Bisht, Assistant Director General (HRD), 
Indian Council of Agricultural Research, New Delhi for extending 
financial support to this course. Thanks are also due to Shri. K.M. 
Lawande, Registrar and Shri. D.M. Jangilwad, Comptroller, MAU, 
Parbhani for their timely help in organizing the short course.

I am also thankful to the various State Agricultural Universities



and other institutes for having nominated scientists and teachers 
to attend this short course. Thanks are also due to the invited 
speakers and experts from the various departments who have 
provided core input for this short course.

Last but not the least, I also express my sincere thanks to the 
faculty members and supporting staff of College of Agricultural 
Engineering & Technology, MAU, Parbhani for their help and 
assistance. I am sure that this publication will be of immense use 
to the teachers, research workers and extension staff of SAU and 
ICAR institutes and all other related staff working in rural areas.

( A.S. Kadale )
Course Director



About the Book

This publication is collection of lectures delivered by eminent 
scientist in short course on “Integrated Watershed Approach 
for Natural Resource Management” sponsored by the Indian 
Counil of Agricultural Research, New Delhi and organized by 
Department of Soil & Water Conservation Engineering, College of 
Agricutlural Engineering & Technology, Marathwada Agricultural 
University, Parbhani during January 2-11,2008.

This book covers the various aspects of integrated watershed 
approach like componants of integrated watershed approach, 
planning of watershed, watershed based soil & water conservation 
activities, land use, crop management, dry land agriculture, 
horticulture, agroforestry, soil management, live stock production 
and peoples participation.

The publication gives a comprehensive information on integrated 
watershed approach and would serve as a useful source of reference 
material for techers, researchers, scientists, polcy makers, planners, 
administraters, extension workers and NGO’s working in the field 
of watershed development.



About the Editors

Dr. A.S.Kadale obtained his B.Tech (Agril.Engg) 
from Dr.Panjabrao Deshmukh Krishi Vidyapeeth, 
Akola in 1985 with first division. He has obtaioned 
his M.Tech and Ph.D degrees in Soil and Watrr 
Engineering from Punjab Agricultural University, 
Ludhiana in 1987 and 2002 respectively.
Dr. A.S.Kadale began his career as a Assistant 
regional manager at Jain Irrigation systems 

limited, Jalgaon (1987 to 1989). He served as Assistant Professor of 
Engineering at Gujrat Agricultural University, Navsari (1989-91). 
He also served as Assistant professor of Irrigation & Drainage 
Engineering at Marathwada Agricultural University, Parbhani 
(1991-1996). Later on he became Associate Professor of Agricultural 
Engineering and continued to serve in the same capacity till 2010.

At present he is holding the position of Head, Department of 
Soil and Water Conservation Engineering since 2001. He has 
published several research papers and popular articles of farmers 
interest. As a Course Director, he has successfully organized a short 
course on integrated watershed management funded by ICAR, New 
Delhi, during Jan, 2-11,2008. He acted as a Programme Co-ordinator 
of FPARP scheme funded by Ministry of Water Resources, Govt, of 
India, New Delhi. He is presently Consortia Co-Principal Investigator 
of NAIP sub project entitled “Sustainable rural livelihood security 
through integrated approach in Hingoli and Nanded districts of 
Maharashtra” funded by ICAR New Delhi. He has 22 years 
experience in teaching, research and extension.

He is a member of Expert committees and life member of ISAE, 
New Delhi. He is also a chairman of ISAE chapter, Parbhani since 
L009 .Integrated watershed management and conservation of 
natural resources have been an area of his research interest. He 

has published books on In-situ Soil Moisture 
Conservation and Water Security in Watershed. 
Prof. M.S.Pendke ( born on 23rd January 1966 ) 
is a M .E.degree holder in soil and water 
conservation Engineering and is currently 
working at College of Agricultural Engineering 
& Technology , M arathwada A gricultural 
University, Parbhani. He has made excellent



research contribution in the area of soil and water conservation 
engineering and watershed management . He obtained the gold 
medals with first position in B.Tech and in M.E. He has received 
a certificate of excellence for outstanding contribution in the 
university. He is a recipient of S.J.Hiran memorial award from 
Indian society of Agricultural Engineers, New Delhi. He had 
received Radhakishan Shanti Malhotra award for his contribution 
in the field of watershed development. He has published about 45 
research paper in various National and International journals and 
attended many conferences. He has 18 years experience in teaching, 
research and extension. He has guided six M. Tech. students and 
published a text book on “Principles of Soil and Water Conservation 
Engineering”. He was associated as Co PI for 3 ICAR adhoc schemes 
and acted as CCPI for NATP scheme. He is a life member of ISAE, 
New Delhi. He is also a member of Soil conservation Society of 
India.

Prof. S. D. Payal is working as Assistant 
Professor in the department of Soil and Water 
Conservation Engineering at Marathwada 
Agricultural University, Parbhani. He completed 
his M.Tech from Marathwada Agricultural 
U niversity, Parbhani. He has three years 
experience in teaching, research and extension. 
He has an experience in land development and 

worked as member secretary and officer on special duty for land 
development work. He guided U.G. and P.G. students and 
published, research papers and popular articles.

Er. A .A . Waghmare is working as Agril. 
Assistant in the Department of Soil and Water 
Conservation Engineering at M arathwada 
Agricultural University, Parbhani. He completed 
his B.Tech from Marathwada Agricultural 
University, Parbhani in the year 1996. He served 
for 8 years in Netafim Irrigation India Private 
Limited, Baroda as a Sales and Design engineer. 

He has wide experience in micro irrigation, soil and water 
conservation and land development activities. He has published 
many popular articles of farmers intrest.
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