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(Dr. Y. L. Nene)



Plant pathology as a discipline of agricultural science has played pivotal role over the
years in understanding plant diseases and in mitigating losses through cultural and
technological innovations. This is despite the disease scenarios that kept on evolving
and changing due to biotic, abiotic and edaphic factors. The plant pathologists have
eventually contributed significantly towards food security and in ameliorating the
livelihood of farmers across the globe. The science of plant pathology has been an
innovative and ever-emerging discipline in its scope, importance and technologies.
There have been many such innovations and advancements in each and every aspect
of plant pathology starting from the identification of the pathogen, underlining the
molecular mechanism of pathogenicity and resistance and also the management
strategies. With the commencement of the concept of sustainable agriculture, plant
disease management has become more important and has shifted from the traditional
chemical-based to more eco-friendly integrated disease management strategies with
more focus on the biocontrol and other green technologies. The latest innovations in
the field of detection and diagnosis, host resistance, disease forecasting and plant
biotechnology have helped us in better management of the diseases, but challenges
are still many more.

This first edition of Emerging Trends in Plant Pathology edited by K. P. Singh,
B. K. Sarma and Shamarao Jahagirdhar provides a comprehensive description and
highlights of the latest innovation and trends in the field of plant pathology and allied
fields. The focus is on understanding both the basic and applied aspects of plant
pathology and plant disease management. I hope the book would be of special
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interest to both academics and professionals, working in the fields of plant pathol-
ogy, microbiology, biotechnology and plant breeding, as well as the plant protection
sciences. This book is a comprehensive reference for all those curious to understand
the latest advancements in their field of specialization.

I congratulate the editors and contributors for their dedicated effort to bring out
such a classic reference book for the scientific fraternity.

APAARI
—r

Executive Secretary, APAARI Ravi Khetarpal
Asia-Pacific Association of Agricultural

Research Institutions, 4th Floor, FAO Annex Building,

202/1 LarnLuang Road, Klong Mahanak Sub-District,

PomprabSattrupai District

Bangkok, Thailand



The science of plant pathology is essential for reliable food production through
management of plant diseases. Dynamics in the evolution of new races of plant
pathogens and changes in the global climatic scenario have made plant pathology an
ever-emerging discipline in its scope, importance and technologies. During the past
decade tremendous advancements and innovations took place in every aspect of
plant pathology starting from identification of pathogens to their management.
Additionally, with commencement of the concept of sustainable agriculture, plant
disease management has become more important and disease management strategies
have shifted from the traditional chemical based to more eco-friendly strategies.
Further, advancements in molecular biology studies have armed the researchers to
develop newer strategies for plant disease management. Therefore, recently more
focus has been on the applications of biocontrol agents, development of transgenic
cultivars, plant genome editing to other green technologies. Recent innovations in
the field of detection and diagnosis of plant diseases, host resistance, disease
forecasting and plant biotechnology have helped in developing strategies to manage
the diseases better and address the challenges still on the way.

In this first edition of Emerging Trends in Plant Pathology we have compiled
chapters to reflect on the recent trends and innovations in the field of plant pathology.
Emphasis was given to understanding both basic and applied aspects of modern tools
and techniques developed for detection and diagnosis of plant diseases that has
helped identifying pathogens associated with a disease in a very short time. Quicker
detection and diagnosis leads to identification of many new and emerging plant
pathogens, and it is of great help in designing effective management strategies
against them. The book has therefore also focused on the host-pathogen systems at
molecular level without considering the hosts and their pathogens as separate
entities. Chapters were also compiled to elaborate our understanding on host resis-
tance to plant pathogens and the mechanisms of actions of R and Avr genes of the
host and pathogen, respectively. Additionally, plant diseases and their epidemics are
highly influenced by environmental conditions and crop microclimate. The book
also includes chapters covering broad overviews of the recent advancements in
disease forecasting, remote sensing, GIS and GPS applications that help accurate
prediction of plant diseases and thereby saving crop losses from pathogens. The
book also highlights the developments in the area of biological control of plant
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pathogens and use of microbial consortium which have received much attention in
the past decade due to promotion in organic farming and sustainable agriculture
globally. Further, the new-generation fungicides are considered far more
eco-friendly and very effective at low concentration and are highly target specific.
In this book, we have also focused on advancements in the use of secondary
metabolites from microbes and novel plant extracts as eco-friendly pesticides. We
also compiled chapters on the use of transgenics, cisgenics and genome editing that
are being increasingly used for plant disease management.

This book is very timely in providing essential and comprehensive source
materials, as it includes most relevant areas on emerging trends in plant pathology
and their role in crop protection.

Pantnagar, Uttarakhand, India Krishna P. Singh
Varanasi, Uttar Pradesh, India Shamarao Jahagirdar
Dharwad, Karnataka, India Birinchi Kumar Sarma
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