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FOREWORD

The clubreot is a scrious discase of oil yielding Brassica crops, including
vegetables. It is a potential threat to cruciferous crops covering 2.69 per cent of total
cropped arca of the world. It is widely distributed all over the world causing both
quantitative and qualitative yield losses ranging from 10-100 per cent with world
average of 10-15 per cent. In India, it is restricted to a few states. It is widely
distributed in Australia, Canada, China, Germany, Japan, Korea, Poland, UK, and
USA affecting trade adversely at the intermational level.

The book emitled “Clubroot disease of crucifers: Biology, Ecology and Disease
Management” authored by Drs. G. S Saharan, Former Professor and Head,
Department of Plant Pathology, Naresh K. Mehta, Former Assoc. Dean, College of
Agriculture, CCS IHaryana Agricultural University, Hisar, and Prabhu Dayal
Meena, Principal Scientist, DRMR, Bharatpur, is the sixth book on diseases of
crucifers being published in series by Springer Nawre after the books on
Sclerotinia, Albugo, Alternaria, Hyaloperonospora, and !‘?}'ﬂphe The book has
been written after analysis of world 1i with eneyel for better
comprehension by the readers. The i on has been ged in 15 chapters
which have been clucidated with photographs, graphs, tables and figures. Detailed
information on major aspects like pathogen, ns wxunumy. infection process,

T £ fine of the path hemistry of host pathog
mn.mum pathogenic variability, its distribution, yield losses, discase cycle,
! oy and fc 2, its sources, various techniques for
hiotechnological I and discase management

pmcnccs, has been pmv:dcd in cach chaplcr The chapter on priority areas of

h will i the hers to undertake further research On this
discase, | am sure this book will serve as a reference document for the
Brassicalogists for further investigations concerning this important host-parasite
system.

1 congratulate the authors for bringing out this timely publication. It will be useful
for the students, researchers, exiension workers and all others concerned with the
future growth and development of cruciferous crops,

Dr. R. 8. Paroda

Chairman, TAAS &

Former, Seeretary (DARE) & DG (ICAR)
Ministry of Agriculture and Farmers Welfare,
Government of India, New Delhi



The book “Clubroot Disease of Crucifers: Biology, Ecology, and Disease Manage-
ment” is presenting a comprehensive information available in literature on funda-
mental and applied knowledge of Plasmodiophora brassicae Woronin. infecting
cruciferous crops and weeds. Clubroot of crucifers which was noticed for the first
time in the year 1736 has now spread over more than 88 countries of the world with
an average annual loss of crops from 10-15% at a global level. It is considered as a
disease of cultivation since once introduced in a field, its inoculum piles up year by
year in the form of very hard, resilient to harsh environmental conditions, the resting
spores of P. brassicae which spreads in the field through cultivation operations. This
disease is very unique since the pathogen can survive in the soil in the rhizosphere of
non-host plants in addition to its main cruciferous species, cultivated or wild hosts.
We have complied the information generated so far in the form of published reports,
research articles, popular scientific articles, books, bulletins, reviews, etc., in this
book which are arranged in 16 chapters, with appropriate headings and sub-headings
with the sections of references to consult original publications. It is a sixth book on
the diseases of cruciferous crops series after Sclerotinia, Albugo, Alternaria,
Hyaloperonospora, and Erysiphe published by Springer Nature. The chapter wise
sections include the information, viz., the disease, its geographical distribution,
symptoms, host range, yield losses, and disease assessment scales, while detailed
description on pathogen includes taxonomic position, phylogeny, variability, sporu-
lation, perpetuation, and resting spore germination; host—parasite interactions in the
form of seed infection, disease cycle, process of infection, and pathogenesis, epide-
miology, forecasting, fine structures, biochemical changes, host defense mechanism,
genetical and molecular mechanisms of host—parasite relationships; genomics of
clubroot pathogen and pathogenesis, and management practices including cultural,
chemical, biological control practices, and deployment of host resistance and
integrated approaches. A chapter on standardized, reproducible techniques has
been included for the researchers of cruciferous crops. The last section deals with
gaps in our understanding, knowledge about management of the disease, and offers
suggestions for future research priorities. The subject matter has been vividly
illustrated with photographs, graphs, figures, histogram, tables, and colored plates,
which makes it stimulating, effective, and easy to comprehend by the readers. The

Vii



viii Preface

headings and sub-headings of each chapter have been arranged in numbered series to
make the subject matter contiguous.

We do hope and believe that this book will be immensely useful to the
researchers, teachers, extension specialists, students, industrialists, farmers, and all
others who are interested to grow healthy and profitable cruciferous crops all over
the world. Any suggestions by the readers are always a source of inspiration for the
authors. Any shortcomings, lacunae, flaws in the book are responsibility of ours, and
suggestions are welcome.

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



The authors are highly grateful to the following persons/scientists/publishers/
societies/journals/institutes/websites, and all 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 can be obtained from the reference
which has been cited in the reference section of the book. We have duly acknowl-
edged all the authors of their excellent and valuable publications/articles in this
manuscript by citing their names against each table/figure/plate/dendrogram, etc. We
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 forget to acknowledge their name(s) inadvertently. Their
prompt help in providing permission, information, photographs, figures, and
consents for reproduction in the present manuscript has been duly acknowledged.
There might be some errors, mistakes, and shortcomings in this manuscript. We shall
greatly appreciate the healthy criticism and suggestions for the improvement of this
publication in future.
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