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Foreword

Crucifers are very important and widespread crops grown worldwide in cool tem-
perate, continental, and subtropical regions. Agriculturally economic crops include
Brassica oil-yielding crops, Brassica vegetable crops, fodder crops, horticultural
crops, and several weeds including Arabidopsis — a model plant for genomic studies
in this modern era. Cruciferous Brassica vegetables are a major source of vitamins,
fiber, minerals, and proteins in the human diet, while Brassica oilseeds are a major
source of quality vegetable oil, and cake for animal feed. The demand for Brassica
vegetables, and oilseeds is increasing annually globally. Crucifers are damaged by
several biotic, and abiotic stresses under environmental conditions wherever these
crops are grown. Downy mildew in crucifers is the third major biotic stress that
causes severe annual yield losses of this crop. This book, Downy Mildew Disease of
Crucifers: Biology, Ecology and Disease Management, is an important, timely con-
tribution to our knowledge about Hyaloperonospora parasitica (Gaum.) Goker, the
most destructive pathogens of crucifers globally.

In spite of our access to current information through the Internet, an encyclopae-
dic book is required where students, researchers, teachers, and industrialists can get
well-documented updated information at their desk. This book is arranged into 16
different chapters with proper headings, and subheadings; illustrations such as pho-
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tographs, graphs, figures, and tables; and references to stimulate better comprehen-
sion on the disease. It provides a much-needed background on the disease, and
current information with insight knowledge on future priorities, areas of research,
and methodologies, making it a central reference for use by the ‘Brassicalogists’
across the world regarding investigations on the pathogen, and its host.

I congratulate the authors Drs. G. S. Saharan, Naresh Mehta and P. D. Meena for
timely bringing their lifelong professional interest, and expertise into a comprehen-
sive treatise. This book has been designed to be the most useful resource with a wide
range of logically organized, and easily accessable information, and is a very impor-
tant contribution in the series on Sclerotinia diseases, white rust disease, and
Alternaria diseases of crucifers authored by the aforementioned scientists and pub-
lished by Springer.

New Delhi T. Mohapatra
11th September, 2017



Preface

Since the first comprehensive treatise publication in the form of a Monograph on
Downy Mildew of Crucifers (Saharan, Verma, Nashaat, 1997), lots of information
have been generated, and published on downy mildew of crucifers in the form of
research papers, reviews, book chapters, scientific popular or extension articles, and
news for farmers. This book entitled Downy Mildew Disease of Crucifers: Biology,
Ecology, and Disease Management encompasses all the available published infor-
mation for the access to researchers, teachers, students, extension experts, and other
end users like industrialists, and farmers to comprehend the third most widespread,
and devastating disease of crucifers. The disease is known to cause severe yield
losses quantitatively and qualitatively in cruciferous crops grown all over the world.
The major cruciferous crops challenged by the disease are Brassica crops grown for
high-quality edible (rapeseed-mustard, canola, and other rape), and industrial
(Crambe) oils, forage Brassicas, common vegetable crops (cabbage, cauliflower,
radish, kohlrabi, broccoli, Brussels sprouts, kales, and other Brassicas), ornamental
plants (wall flower, stocks), and several weeds including Arabidopsis, a model plant
for studying genomics, and molecular genetics through Arabidopsis-
Hyaloperonospora pathosystem. The information has been arranged in 16 chapters
with several headings and subheadings in numerical series. Each chapter includes
references for original consultation by the readers. The chapter-wise arrangement
includes the introduction to the book narrating development in the downy mildew
research of crucifers over time comprising of present status of disease, and patho-
gen; the disease and its distribution, symptomatology, host range, yield losses, and
disease assessment; the pathogen and its taxonomy, morphology, phylogeny, vari-
ability, sporulation, survival, and perpetuation; spore germination, infection, patho-
genesis, seed infection, disease cycle, epidemiology, forecasting, and fine structures;
biochemical, histological, genetic, and molecular mechanisms of host resistance,
including cloning and mapping of R genes; sources of resistance, disease resistance
breeding strategies, and genetics of host-parasite interactions; disease management
through cultural, chemical, biological, and host resistance methods, and integrated
approach; and standardized reproducible techniques. Chapter 15 offers suggestions
for future priority areas of research. To track the information given in different

vii
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chapters, subject index has been included in Chapter 16. The text has been vividly
illustrated with photographs, graphs, figures, histograms, tables, coloured plates,
and flowcharts for effective, and stimulating easy comprehension by the readers.
We believe that this book will be immensely useful to the researchers, teachers,
extension specialists, students, industrialists, farmers, and all others who are inter-
ested to grow healthy, and profitable cruciferous crops all over the world. Any sug-
gestions by the readers are always a source of inspiration for the authors. Any
shortcomings, lacunae, and flaws in the book are responsibility of ours.

Hisar, Haryana, India G.S. Saharan
Naresh Mehta
Bharatpur, Rajasthan, India P.D. Meena
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