- PLANT BREEDING

Principles and Methods

B.D. Singh, Prbtessor

Department of Genetics and Plant Breeding
Institute of Agricultural Sciences
Banargas Hindu University
Varanasi

g

KALYANI PUBLISHERS
 NEW DELHI - LUDHIANA



-~ Teo
o Nikhil
Nishith and Pushpa

KALYANI PUBLISHERS

H.0.: 1/1, Rajinder Nagar, Ludhiana-141 008.
B.0. ; 4863/2B, Bharat Ram Road,
24, Daryaganj, New Delhi-110 002,

© 1983, B.D. SINGH

Fourth Edition 1990
Reprinted 1990

ISBN 81-7096-308-7

PRINTED IN INDIA

At Kalyani Printings, B-15, Sector 8, NOIDA
and published by Mrs. Usha Raj Kumar for
Kalyani Publishers, New Delhi-110 002



Foreword

The contributions made by Indian plant breeders during the
last three decades are well known to the outside world. It may be
favourably compared with achievements of plant breeders in any
other country. But the work of Indian plant breeders has not been
.compiled at one place so that students of plant breeding in India
may have an easy access to it. Indian students hardly find a suitable
textbook on plant breeding except those written by Allard ; Elliot ;
Briggs and Knowels ; Hayes, Immer and Smith ; and Simmonds,
which were never written for Indian conditions. Only two text books
relate particularly to the Indian context: these are ‘Breeding of
Asian Field Crops’ by Poehlman and. Borthakur and ‘Elementary
Principles of Plant Breeding’ By Chaudhari. The first work gives
an excellent cropwise treatment of breeding methods used and salient
achievements but it does not deal with the principles and the breed-
ing methods to an appreciable extent. The boak by Chaudhary
does not touch on several relevant topics, e.g., population improve-
ment in cross-pollinated crops, polyploidy in plant breeding and
distant hybridization in-crop improvement.

The present book, ‘Plant Breeding : Principles and Methods®
by Dr. B.D. Singh, Professor in the Department of Genetics'and’
Plant Breeding of this Institute is a welcome effort. He hasattempted.
to write a text book in the real sense with adequate emphasis on
principles as well as on methods of plant breeding. The beauty of
"“this book is that the examples are taken from the Indian conditions.

He has particularly devoted a chapter to ‘Organisations for Crop
Improvement in India’ which also outlines the history of agricultural
research and development in the country. In addition, a chapter on
‘In Vitro Methods’ highlighting the possibilities offered by this novel-
technique adds tremendous value to the book. Students of plant
breeding in India will definitely find this book a real help in getting
the background of the work done in the past and the future projec-
tions of the subject. As such, this book bridges. the gap of not hav-
ing a suitable text book in plant breeding for Indian conditions. The
language of the entire book is -such a simple and easy one that even
the complicated topics of the subject. will be understood well by the
! readers. The figures and drawings used in the book make the text
. more ¢asily understandable. :
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1 personally corgratulate Dr. B.D. Singh for his maiden at-
_tempt at writing such a valuable textbook. At the same time, I am

confident that this book will be widely accepted in the universities,
~ solleges and research institutions engaged in evolution of crop
 yarieties.

1983 S (MAHATIM SINGH)
‘ Director
Institute of Agricultural Sciences

Banaras Hindu University
Varanasi



Preface
(Fourth Edition)

I feel exhilarated in writing the preface for the fourth edition
of Plant Breeding : Principles and Methods. Many additions have
been made in this edition, e.g., a new chapter ‘Effectiveness of the
breeding methods for self-pollinated crops’, a  thorough revision “of
the chapter ‘Quality seed : classes, production practices and main-
tenance’, inclusion of ‘doubled haploid technique in the chapter’
‘other approaches to breeding of self-pollinated crops’ etc. These
.additions, it is hoped, will enhance the usefulness of the book.

In the third edition of the bock, two new chapters, viz,,
“Breeding for insect resistance’ and ‘Release of new varieties’, were
included. These chapters contained many errors, which I have
attempted to remove in this edition. The details of the procedures
for the testing of new strains, more particularly the zoning patterns,
?re still in a flux, and are expected to remain so for some time in the

uture. : :

I have benefited from discussions with many students and
teacher colleagues who provided constructive-and well-intended
criticisms as well as suggestions for new inclusions. I am grateful
to Late Dr. G.S. Sharma, Varanasi, for providing the brasic infor-
mation for the chapter ‘Release of new varieties’, and to Dr. P. Singh,
Nagpur, for having prepared the initial draft for the chapters
‘Biometrical techniques in plant breeding’ and ‘Breeding for insect
resistance’, and for several other contributions and suggestions for
improvement. Dr. Harihar Ram; Pantnagar, was kind-to go through
and comment on ‘Release of new varieties’, while the comments of
Dr. D.P. Singh, Faizabad, provided the basis for a thorough revision
of the draft on ‘Effectiveness of the breeding methods for self-polli-
nated crops’.. Thanks are also due to Dr. B.S. Manake, Dhule, -
Dr. R.K. Raghuvanshi, Jaipur, Dr. L. Krishnamurthy, ICRISAT,
Hyderabad, Dr. G.S. Gagtap, Khargone, M.P. and Mr. A K. Singh
for their valuable suggestions. £ i L

‘ Iam aware that many further improvements are due in the
book in view of the very rapid accumulation of new findings. It is
this challenge of a book from going obsolete which provides the
altimate thrill to an author. : B
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Preface
(Ist Edition)

The present text book has been prepared for B.Sc. (Ag)
students of Indian universities. An attempt has been made to pre-
sent the principles and methods of plant breeding in a simple lan-
guage and to use suitable examples from the Indian context. Tables
and charts have been used, where necessary, to make the text clearer,
and it is hoped that this would be of some help to the students.
There is a certain amount of repetition throughour the book, which
is intentional in the hope that this would act as a reinforcement for
the memory. . ‘ '

A text book has to.oscillate between two opposite and demad-
ing necessities. The first necessity is to keep the text easily under--
standable, which necessitates the use of a simple language and parti-
cularly, -elaborate exposition. The second pecessity relates to
providing as much uptodate information as possible within the
limitations of the space in the text ; this makes it essential to be
concise and to use a technical language which is relatively more
difficult to comprehend for a beginner. An emphasis on the first
need is likely to make the text too elementary, while an emphasis on
the second would adversely affect its comprebensibility. The success
of an author, therefore, would primarily depend on how well he has
been able to achieve an acceptable balance between the two opposing
demands. The point of this balance, by its nature, would be highly
subjective, but the norm would be the majority view. Whether this
balance has been achieved in this text would, ‘therefore, be known
only after the reactions of the readers are available. - o

A text book can hardly.claim originality either in content or
[in presentation. The present text book is no exception and it draws
- heavily from earlier texts.on plant breeding, notably, Principles of
Plant Breeding by R.W. Allard, Principles of Crop Improvement by
N.W. Simmonds, Breeding Asian Field Crops by J.M. Poehlman and
D. Borthakur, Methods of Plant Breeding by H.K. Hayes, F.R.
Immer and D.C. Smith and Plant Breeding and Cytogenetics by
F.C. Elliot, and from other published works, notably, A History of
~ theIndian Council of Agricultural Researck by M.S. Randhawa.
~ Fifty Years of Agricultural Research and Education by ICAR and
- New Vistas in Crop Yields by ICAR. , R

“In addition, I have received help from my colleagues, Dr.
R.M. Singh, Dr. A.X. Richbharia, Dr. V.P. Singh and Dr. U.P.

- Singh who have contributed in one way or the other in the develop-
‘ment of this text. I wish to express my appreciation for Dr. Mahati
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Singh, Director, Institute of Agricultural Sciences, Banaras Hindu
University. for his keen interest in the project and for some valuable
~ suggestions regarding the manuscript. My students Sri R.P. Singh,

- Parshotam Singh, H.K. Jaiswal, Vinod Tiwari and P.S. Bhatnagar
~ have contributed in collection of material and correction of the
. typescript. _

My colleagues, students and the literature have contributed to
whatever usefulness and quality is present in the text, but the errors,
- omissions and deficiencies are my own copyright and no one ‘else

“ should be credited for them. . '

However, all this would not have been possible without my
long association with Professor R.B. Singh, Plant Production and
Protection Officer, F.A.O., Bangkok, who instilled in me the habit
of spending long houts with the work at hand. ot

In the end, I must express my appreciation for my wife Pushpa o
and my sons Pintu and Cheenu who have been affectionate, under- i
standing and patient during the long hours-I spent on the manuscript
which often were very trying indeed. ;

B.D. Singh
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