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FOREWORD

Pulses have remained an integral component of rainfed farming systems since ancient times. 
Endowed with unique gift of nature to trap atmospheric nitrogen and add substantial amount of 
organic matter, they keep soil productive and alive. In the context of present national agenda to 
provide house-hold nutritional security and diversify cereal-based production system, pulses 
being cheapest source of dietary protein and amenable for catch cropping, intercropping, etc. 
have gained much importance. Despite this, the area under pulses has declined from 24 million 
hectares to 22 million hectares and per capita availability from 59.8 g in 1963 to 32 g in 2003. 
This is paradoxical that the benefits of research in developing high yielding and disease resistant 
varieties, improved production and protection technology could not be realised at farm sector 
even after bringing pulses under Technology Mission in 1990.

Lack of knowledge and poor dissemination of improved technology, inadequacy of critical 
inputs, poor infrastructure and market intelligence along with marginalisation of these crops in 
wake of high priority on cereal production contributed for the present scenario.

The efforts made by editors to put available information on recent advances in varietal 
improvement, production and protection technologies, processing and nutritional quality of pulses 
is a step forward in dissemination of knowledge. A large number of expert scientists have 
contributed specialised chapters which is of great significance and relevance to the present 
needs.

I would like to congratulate editors of this book Drs Guriqbal Singh, Harbhajan Singh Sekhon 
and Jaspinder Singh Kolar and contributors for their valuable inputs and prompt response so as 
to bring out this publication timely. I am sure that this publication will be of immense value to all 
researchers, planners, extension personnel and farmers involved in pulses research and 
development.

q
(Masood Ali)

Director
Indian Institute of Pulses Research 

Kanpur 208024



PREFACE

Pulses play a vital role in improving soil health through biological nitrogen fixation. These 
crops also conserve natural resources and provide long-term sustainability in agricultural 
productivity. Pulses form an integral component in subsistence farming systems of tropics and 
subtropics. Being short duration various pulses fit well in different cropping systems under rainfed 
as well as irrigated conditions, with an overriding practice of intercropping to avoid crop failure in 
a sole cropping system.

Pulses being rich in edible protein provide a high value food, nutritional security and 
alleviate malnutrition of poor masses in India. Some pulses are also important source of animal 
feed. India is the largest producer of pulses. However, due to burgeoning population a 
progressive decline has been recorded in per caput availability of pulses (69 g in 1961 to 36 g in 
2000), which is a matter of serious concern. There is a steady marginalisation in the cultivation of 
pulses in the wake of the 'Green Revolution'. The Indian Government is taking various corrective 
measures and finalising strategies for enhancing production and productivity of pulses. However, 
pulses face a tough competition with cereal crops, which are high yielder, remunerative and more 
stable.

A considerable new information on pulses has been generated in the last few years in India 
and abroad. The information is available in various journals, magazines, research reports, 
booklets, etc. Thus, there was a great need to gather the scattered and fragm entary informations 
and present them in a book for use by the teachers, students, research workers and others 
interested to know the recent advances in pulses. A request was made to the scientists having 
rich experiences on pulses to contribute chapters on various aspects.

The chapters given in this book contain numerous current research activities, innovations and 
investigations to improve productivity and utilisation of pulses. The main focus is on origin and 
history, morphological description, germplasm, varietal improvement, role of weather parameters, 
physiological yield barriers, biological nitrogen fixation, nutrient dynamics, agro-techniques, pulse- 
based cropping systems, water management, weed control, allelopathy, insect pest and disease 
management, seed production, processing, and nutritional quality of pulses. Hope this publication 
will be a valuable document for researchers, students, teachers extension workers and policy 
makers. W e are highly thankful to Dr. Masood Ali, Director, Indian Institute of Pulses Research, 
Kanpur for writing the foreword.

Punjab Agricultural University 

Ludhiana 141 004, India

Guriqbal Singh 
Harbhajan Singh Sekhon 

Jaspinder Singh Kolar



ABOUT THE BOOK
Pulses have an important role in agriculture and human nutrition. Keeping in mind the 

importance of pulses an attempt was made to compile information on this important group of 
crops. The present book is a collection of 21 chapters, covering current status and prospects of 
pulses production, role of pulses in agriculture, origin and history, morphological description, 
pulses germplasm, varietal improvement, seed production and storage, weather parameters and 
pulses production, pulse-based cropping systems, agro-techniques, nutrient dynamics, biological 
nitrogen fixation, efficient water use. physiological yield barriers, water management, allelopathic 
potential of pulses, insect pests, diseases and nematodes in pulses, pulse processing, and 
nutritional quality of pulses. All these chapters have been contributed by eminent scientists 
engaged in pulses research actively. The book will be very useful to the researchers, teachers, 
extension workers and students.

ABOUT THE EDITORS
Guriqbal Singh is working as Agronomist (Pulses) at the Punjab Agricultural University, 
Ludhiana. He did his Ph.D from the University of Wales. Bangor, United Kingdom on 
Commonwealth Scholarship. He has 14 years experience of working on pulses. He has more 
than 55 research papers and popular articles to his credit. He has been awarded Dr P.S. 
Deshmukh Young Agronom ist Award for 1998 by the Indian Society of Agronomy for his 
significant research contributions. He is also a Fellow of the Indian Society of Pulses Research 
and Development. Earlier he has co-edited a book 'Recent Advances in Agronom y’.

Harbhajan Singh Sekhon is working as Senior Agronomist (Pulses)-cum-lncharge Pulses 
Section at the Punjab Agricultural University, Ludhiana. He has contributed 72 research papers, 
78 extension articles, 8 review articles, 2 farm bulletins and a bibliography. He has more than 33 
years experience of working on pulses. Based on his contributions, he has been awarded ISPRD- 
1998 award as well as Fellowship of the Indian Society of Pulses Research and Development. 
He is co-editor of the book ‘Recent Advances in Agronomy'.

Jaspinder Singh Kolar served the Punjab Agricultural University, Ludhiana in various capacities 
including Head of the Department of Agronomy and Director of Extension Education. He has 
made significant research contributions in various agronomic aspects including weed control and 
nutrient management. He has published 60 research articles in journals of national and 
international repute, co-authored a book, contributed 12 chapters to books and 61 semi-scientific 
articles. He is co-editor of the book 'Recent Advances in Agronom y’. Based on his contributions, 
he has been awarded and honoured with Punjab Sarkar Parman Patra. Outstanding Extension 
Educator, Senior Travelling Fellowship (United Kingdom), Fellow of the Indian Society of 
Agronomy and Gold Medal by the Indian Society of Weed Science. He is also a co-recipient of 
research award conferred by Phosphate and Potash Institute of Canada and Fertiliser 
Association of India.
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1
Current Status and Prospects of Pulses Production

M asood A li and S h iv  K um ar
Indian Institute of Pulses Research 

Kanpur 208 024, Uttar Pradesh

1.1 INTRODUCTION
Pulses are basic ingredient in the diets of a vast majority of Indian population 

because comparatively higher amount of quality protein in its seeds provides a perfect 
mix of high biological value when supplemented with cereals (Kumar and Ali 2001). 
Importance of pulses is relatively more in India as its contribution in nutrient supply is far 
more in Indian diet than that in Asia and world as a whole (Table 1.1). Each plant of a 
pulse crop is virtually a nature’s mini nitrogen fertiliser factory, which enables it to meet 
its own requirement and also benefit the succeeding cereal crop. Pulses are also an 
excellent feed and fodder for livestock. Besides their dietary value and nitrogen-fixing 
ability, pulses also play an important role in sustaining intensive agriculture by improving 
physical, chemical and biological properties of soil and are considered excellent crops 
for diversification of cereal-based cropping systems on which relies the global as well as 
national food supply.

Table 1.1. Contribution of pulses in supply of food nutrients in India, Asia and 
World (FAO 2001)
Nutrition supply through pulses World Asia India
Pulse capita ’year'1 (kg) 5.90 5.60 12.80
Calorie capita 1 day'1 (number) 55.90 52.50 122.20
Protein capita 'day'1 (g). 3.50 3.20 7.20
Fat capita 'day"' (g) 0.40 0.40 1.10

The progressive decline in per capita availability of pulses (69 g in 1961 to 32 g in 
2000) in India is a matter of great concern. This is attributed to the steady 
marginalisation of their cultivation in the wake of the “Green Revolution” and burgeoning 
population. With assured supply of cereals at an affordable price, the main focus of 
policy makers and planners now is on nutritional security. To alleviate protein-energy

In Pulses (Eds Guriqbal Singh, H.S. Sekhon and J.S. Kolar), Agrotech Publishing Academy, Udaipur (2005)



10 Masood Ali and Shiv Kumar

malnutrition, a minimum of 50 g pulses capita'1 day'1 is required in addition to other 
sources of protein such as cereals, milk, meat, eggs, etc. To make up this shortfall in 
supply besides further demand from burgeoning population, about 20 million t of pulses 
are required by 2005, which is expected to touch 27 million t by 2015 (TMOP 2000). This 
can be realised only by adopting increasingly more productive technologies along with 
favourable developmental policies.

1.2 CURRENT TRENDS IN AREA, PRODUCTION AND YIELD
Globally, pulses are the second most important group of crops after cereals. In 2001, 

the global pulses production stands at 52.28 million t from an area of 67.11 million ha 
with an average yield of 779 kg h a 1 (FAO 2001). The latest triennium (1999-2001) 
average of 54.41 million t production shows substantial growth of 1.42% per annum over 
42.32 million t recorded in 1980-82 (Table 1.2). Comparative data for the eighties and 
nineties reveal that the phenomenal growth was restricted only to the first decade (1980- 
82 and 1990-92) followed by near stagnation in the second decade.

Annual growth of 2.85% during eighties was attributed to the positive growth of 
0.87% in area and 1.83% in productivity while in the nineties, the negative growth in 
productivity (-0.22%) has nullified the marginal growth (0.23%) in area (Table 1.3).

The share of developed countries in the global pulses production saw a major jump 
from 25% to 34% during eighties, which has declined to 29% at present. This fluctuation 
was due to production growth of 7.86% per annum between 1981 and 1991 on account 
of positive annual growth in area (1.55%) and yield (5.4%) bringing total pulses 
production at 18.63 million t in 1990-92. By 1999-2001, the total production has declined 
to 15.80 million t in the developed countries. This reduction occurred at a rate of 1.52% 
per annum mainly attributable to 1.51% negative growth in area. At present, the 
developing countries account for 87% of the total pulse area and contribute 71% to the 
global production with average yield of 645 kg ha'1, which is way behind the average 
yield of 1734 kg ha'1 harvested in the developed countries (Table 1.2). Developing 
countries showed slow but steady growth in production during both the decades, i.e., 
1.23 and 0.78% annually during 1981-91 and 1991-2001, respectively. During eighties, 
the growth was due to area as well as yield increases whereas in nineties, the yield 
growth was levelled off and area growth slowed down. Asia accounts for 51% of the 
global pulses area and 47% of the production. Positive growth was recorded for pulses 
production in Asia during both the decades and mainly attributed to growth in yield 
despite near stagnation in area under pulses. Major pulse producing countries in order of 
their contributions are India, China, Canada, Brazil, Australia, Nigeria, France, Myanmar, 
USA, Turkey and Mexico with about 68% of the production (FAO 2001).

India is the key player with 25% share in the global pulse basket from an area of 
about 32%, the annual production being 13.63 million t in latest triennium. The important 
pulse producing states are Madhya Pradesh, Uttar Pradesh, Maharashtra, Rajasthan, 
Karnataka and Andhra Pradesh, which together account for 75% production. The 
perusal of the growth statistics shows that there was a positive growth in production of 
pulses in the country since independence. However, the source of growth varied with the 
periods.
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