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Plants are attacked by a wide variety of potential plant pathogens within their
environment such as fungi, oomycetes, bacteria, phytoplasmas, viruses, and viroids
that cause harmful and economically important diseases across a very broad range of
plant species worldwide. The most promising way to manage the losses is to
generate disease-resistant varieties, likely involving manipulation of target genes
implicated in the induced resistance to pathogens or the signal transduction pathways
controlling the expression of the defense-related genes. Plant immune/defense
systems rely on their ability to recognize the presence of the pathogen, to carry out
signal transduction, and to respond defensively through pathways involving many
genes and/or their products. Pathogens actively attempt to evade and interfere with
response pathways, selecting for a decentralized, multicomponent immune system.
Recent advances in molecular techniques have greatly expanded our understanding
of plant resistance and immunity, largely driven by potential application to agricul-
tural systems. The plant immune systems have provided both increased evolutionary
opportunity for pathogen resistance and additional mechanisms for pathogen inhibi-
tion of such defense responses. The advances in bioinformatics and molecular
biology are driving an explosion of information that will advance agricultural
production and illustrate the complex molecular interactions involved in disease
resistance.

The present book entitled “Molecular Mechanisms of Crucifer’s Host-Resis-
tance” authored by Prof. (Dr.) G. S. Saharan, Prof. (Dr.) Naresh K. Mehta, and
Dr. P. D. Meena is a comprehensive treatise on molecular aspects of host—pathogen
interactions, including induction of signal molecules to express defense genes,
against major pathogens of crucifers that have adverse impact at a global level.
The book illustrates how the different mechanisms play their roles in imparting
disease resistance against the important pathogens of crucifers.

I am confident that this book will serve as a reference for future research work by
Brassica scientists, including breeders, molecular biologists, and pathologists. It will
also be immensely useful for science teachers and students. In particular, it provides
a solid foundation of knowledge and understanding for further investigations
concerning the molecular mechanisms of disease resistance. It is highly relevant to
all wanting to see profitable cruciferous crops maintained and improved across the
world.
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My heartiest congratulations to the authors for combining their lifelong profes-
sional interests and expertise in diseases of crucifers to make this prestigious book
possible for the benefit of all those interested in the research, development, and
improvement of cruciferous crops.

School of Agriculture and Environment Martin J. Barbetti
The University of Western Australia
Crawley, WA, Australia



In the galaxy of plant biodiversity at a global level, crucifers share a significant role
in feeding human and animal populations with vegetables, edible oil, and fodder
crops of rich sources of nutrition and other amenities. Crucifers encompass a very
large family Brassicaceae consisting of 325 genera and 3740 species with the genus
Brassica having 75 accepted species. The gold mine of genomics studies
Arabidopsis thaliana is also a part of the Brassica family which has transformed
traditional sciences like Genetics, Plant Breeding, and Plant Pathology into Molecu-
lar Genetics, Molecular Breeding, and Molecular Plant Pathology by exploitation of
Arabidopsis host-pathosystem to reveal molecular mechanisms of host—pathogen
interactions. Crucifers are challenged by a large number of biotic and abiotic
stresses, but 16 pathogens have received the attention of scientists to reveal molecu-
lar mechanisms of host—pathogen interactions and expression of molecular defense
mechanisms. During the last three decades, substantial progress has been made on
the investigations of molecular mechanisms of host resistance using Brassica host
pathosystem as a model. After scanning more than 1500 publication, we have
compiled the information in the form of a book entitled “Molecular Mechanisms
of Crucifer’s Host-Resistance” for the benefit of students, teachers, research
scientists, and all other who are interested in amelioration of Brassica crops produc-
tion and productivity. The book is a comprehensive treatise on the molecular aspects
of host—pathogen interactions and induction of signal molecules to express defense
genes against different pathogens of crucifers which have impact at a global level.
The information is arranged in nine chapters with proper headings and subheadings,
which have been arranged in numbered series to make the subject matter contiguous
along with sections of references to consult original publications. It is the eighth
book on the diseases of cruciferous crops series after Sclerotinia, Albugo, Alternaria,
Hyaloperonospora, Erysiphe, Plasmodiophora, and “Genomics of Crucifers Host-
Resistance” published by Springer Nature. The chapter-wise sections include infor-
mation on, viz., molecular mechanisms of disease resistance, molecular mechanisms
of host resistance to biotrophs, molecular mechanisms of host resistance to hemi-
biotrophs and necrotrophs, biometabolomics of disease resistance to biotrophs,
biometabolomics of host resistance to hemi-biotrophs and necrotrophs, and glimpses
of host resistance genomics. A chapter on standardized, reproducible techniques has
been included for researchers of cruciferous crops for studying the molecular

Vii
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mechanisms of resistant cultivars development. The last section deals with the gaps
in understanding and knowledge of molecular mechanisms of disease resistance and
offers suggestions for future research priorities in order to initiate advanced research
programs on disease resistance. The subject matter has been vividly illustrated with
photographs, graphs, figures, histogram, tables, and colored plates, which make it
stimulating, effective, and easy to comprehend by readers.

We believe that this book will be immensely useful for researchers, especially
Brassica breeders, molecular biologists, plant pathologists, teachers, extension
specialists, students, industrialists, farmers, planners, and all others who are inter-
ested in growing healthy and profitable cruciferous crops all over the world.
Suggestions by readers are always a source of inspiration for the authors. Any
shortcomings, lacunae, and flaws in the book are the responsibility of the authors,
and suggestions for its improvement are most welcome.

Hisar, Haryana, India Govind Singh Saharan
Hisar, India Naresh K. Mehta
Bharatpur, Rajasthan, India Prabhu Dayal Meena



The authors are highly grateful to all the persons, scientists, publishers, societies,
journals, institutes, websites, and others whose valuable materials such as
photographs (macroscopic, microscopic, electron micrographs, scanning electron
micrographs), drawings, figures, histograms, graphs, tables, and flow charts have
been used through reproduction in the present document. The address of the author
(s)/source (s) from where material was adopted whether institutes, websites,
societies, etc. can be obtained from the reference which has been listed in the
reference section of the book in each chapter. We have duly acknowledged all the
authors for their excellent and valuable publications/articles in this manuscript by
citing their names against each tables, figures, plates, dendrograms, etc. We have
sought the necessary permission to reproduce their material in our document, and
majority of them have granted the permission to reuse them. The authors are
sincerely thankful to all the scientists, publishers, journals, institutes, societies, and
websites whose materials have been reproduced in one or the other form in the
present manuscript but forgot to acknowledge their name(s) inadvertently. Their
prompt help in providing permission, information, photographs, figures, and consent
for reproduction in the present manuscript has been duly acknowledged, and the
authors are grateful to all of them. There might be some errors, mistakes, and
shortcomings in this manuscript. We would greatly appreciate healthy criticism
and suggestions for the improvement of this publication in future.

Govind Singh Saharan
Naresh K. Mehta
Prabhu Dayal Meena
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