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Foreword
Crop species often lack desirable characters that are found 

in related species e.g. resistance to pests and diseases, and it 
would be advantageous to introduce these traits into the crop 
species.  The transfer of genes from one species to another 
can be accomplished by conventional plant breeding methods 
such as backcrossing. However, conventional plant breeding 
methods can not be employed when the chromosome of the 
alien species and the crop species are structurally diverged or 
there is a genotypic restriction on chromosome pairing in 
interspecific hybrids.  Failure of corresponding chromosomes 
to pair at meiosis in the interspecific hybrid results in the 
absence of recombinants in the derivatives of the hybrids.  
Backcrossing and selecting for the character being transferred 
in this situation results in the introduction of whole 
chromosomes as addition or substitution lines.  To introduce 
desirable alien variation in these circumstances, procedures of 
chromosome manipulation are prerequisite. The techniques of 
chromosome manipulation used to transfer alien variation into 
crop species involve the introduction of a segment of the 
genome of the donor species.

It is at right time that Department of Botany, Mahatma 
Phule Krishi Vidyapeeth, Rahuri is organizing winter school 
sanctioned by the ICAR on “Recent advances in chromosome 
manipulation for increasing production and transfer of inbuilt 
resistance to biotic and abiotic stresses”. The contents 
covered under this training will help in updating procedures for 
chromosome manipulation for increasing production, 
improving quality of products and increasing resistance to 
stresses in crop plants.

I hope the compendium of the lectures delivered by 
distinguished guest lecturers and resource scientists will be 
useful to the participants of the winter school.

Place: MPKV, Rahuri (R.B. Deshmukh)
Date: 22nd November, 05

Preface
In India, over the past several decades, significant 

research, particularly in the field of Genetics and Plant 
Breeding, has revolutionized the agricuulture scenario in the 
form of green revolution in turn attained self sufficiency in food 
enabling country to export food grain and recently 
revolutionary srides have been made in genetics at molecular 
level. However, there are many challenges for its application in 
this field for which the scientific community has to gear up.

The long term objective of plant breeding remains at 
increasing productivity to meet the food requirements of 
people. New varities tailored for improved agronomic traits 
have been the major factor for increasing the food production. 
Plant breeding through considered to be an art and science 
can now be related as an artistic science dealing with 
fundamental aspects of cytology, cytogenetics, wide 
hybridization and breeding studies andas scientific art ofnewer 
bio-tools likeBiotechnology, and so on. It has been always 
noticed that the adventof newer technologies slowlyphase out 
older technologies.Nevertheless, the use of older technologies 
can never be underestimated.With an aim of exposing 
theparticipant to the practical aspects of cytogenetics, 
breeding and biotechnological approaches, this winter school 
has been organized at MRKV, Rahuri.

I sincerely thank the Indian Council of Agricultural 
Research New Delhi for its support to this University by way of 
financial assistance forconducting the winter school.

I express my deepest sense of gratitude to our Vice-
Agriculture, Dr. R.B Deshmukh for his inspiring guidance, keen 
interest and whole heartedly support fororganizing and 
conducting this training programme.
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I am thankful to Dr.TA More, Dean, Faculty of Agriculture, 
Dr.RH Shinde, Director of Research fortheir, guidence,help 
and co-operation in organizing this winter school. I also wish to 
achnowledge the help rendered by scienctists and staffof 
Mahatma phule Krishi Vidyapeeth Rahuri insuccessful conduct 
of the training programme.

I am extremely grateful to all the scientists and 
distinguished guest lectures. The compoenduium of lectures 
delivered by the resources personnel and guest lecturers has 
been brought out. There might be some changes/errors of 
omissions which might have been inadvertently made. I hope 
this compendium will be useful to the participants in their 
future research programme.

S.S. Mehetre
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About the Book
In this book lectures from renowned authorities on the topic 

viz., crop improvement for various stress by introgression 
breeding, chromosome manipulations, and molecular 
approximates including screening techniques etc.

I hope this book will be useful for academicians, 
researchers and students. I have organised a winter school on 
recent advances in chromosomes Manipulations or transfer of 
inbuilt resistance in Biotic and Abiotic stresses.

Stresses in crop plants have been known to be energy 
sapping for them and depress yield due to various metabolic 
aberrations. Geneticists and Plant Breeders have been seized 
with the abnormalities caused due to such stresses that have 
wide-ranging ramifications in loss of crop productivity. 
Emphasis on higher yield was given in plant breeding to create 
a number of crop varieties in the last century in order to meet 
the challenge on mankind for food, feed and fibre. However, 
the challenges that were thrown open upon intensive 
agriculture from natural stresses of abiotic and biotic origin re-
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related species of crop plants. Such identified genes were 
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I am extremely happy to known that ICAR has given 
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trainers alike would have deliberated upon the potential 
applications of the theory behind this applied research work in 
order to fortify their ongoing research programmes for desired 
and fruitful achievements.

S.S. Mehetre
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