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Foreword

The global agriculture production has undergone drastic changes in recent years and
is being seriously limited by various abiotic stresses. The Fourth Assessment Report
of the Intergovernmental Panel on Climate Change (IPCC) revealed that by 2020
there could be a decline of agricultural yields of up to 50% in some countries in
Africa as a result of climate change and variability. Moreover, a number of edaphic
stresses, including chemical (nutrient deficiencies, excess of soluble salts, salinity,
alkalinity), physical (high susceptibility to erosion, steep slopes, shallow soils, sur-
face crusting and sealing, low water-holding capacity, impeded drainage, low struc-
tural stability, root restricting layer, high swell/shrink potential) and biological (low
or high organic contents), have also emerged as major challenges for the production
of crops, livestock, fisheries and other commodities.

This book addresses the management of soil-related abiotic constraints, stresses
in drylands, heavy metal toxicities, salinity, water logging, high temperature and
drought tolerance and also presents mitigation strategies for immediate on-farm
solutions with a special emphasis on approaches based on specific and potential
plant bio-regulators for enhancing crop and water productivity in semi-arid regions.
Special emphasis has been given to contextualizing the strategy for improving crop
adaptations to climate change, biotechnological tools for improvement of tolerance
and abiotic stress management in major food grains, commercial horticulture and
vegetable crops and their production. This book also highlights livestock and their
nutritional management during drought, mitigation options for GHG emissions
from ruminants and mitigation of climatic change effects for sheep farming in arid
environment. Overall, this volume covers a wide range of subjects that provide the
readers a way forward in abiotic stress management to enable more productive
agriculture.

I congratulate the editors for compiling this publication that will add to a greater
deal to the global understanding of and implications for not only food security
worldwide, but also for the socioeconomic conditions of communities affected by
climate change and management of abiotic stress for resilient agriculture.

ICAR T. Mohapatra
Krishi Bhavan, New Delhi, 110 001, India
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Preface

Several transformative changes, such as the growing population, changing life-
styles, expanding urbanization, accelerating land degradation, and climate change-
induced abiotic stresses, are threatening the future food and nutrition security
especially in low-income countries. The abiotic stress factors emerge mainly due to
drought, extreme temperature (heat, cold chilling/frost), and floods in addition to
edaphic settings, leading to chemical (ion/nutrient deficiencies/toxicities), physical
(high erosion, hard pans/shallow soils, surface sealing/impeded drainage), and bio-
logical (low/high organic contents) constraints; these abiotic stress factors are also
intrinsically linked to the production of crops, livestock, fisheries, and other com-
modities. Only 9% of the world’s agricultural area is conducive for crop production,
while 91% is afflicted by abiotic stresses which widely occur in combinations.
While losses extending to more than 50% of agricultural production occur due to
abiotic stresses, their intensity and adverse impact are likely to amplify manifold
with climate change and overexploitation of natural resources. Fragile agroecosys-
tems like the dryland areas are highly vulnerable to their disastrous impact.

Thus development of a strategic framework for inclusive, sustainable, and
innovation-led agricultural growth is essential for these harsh agroecosystems
afflicted by abiotic stresses. Multidisciplinary and holistic approaches to manage
the stressed environments should aim at characterization of abiotically stressed
environments; reoriented, novel, and scaled-up natural resource management
(NRM) technologies for stress mitigation; improved adaptation to stressed environ-
ments; and task-oriented capacity building. Augmentation, integration, and promo-
tion of the best available tools, approaches, and technologies should involve
investments and incentives for breeding protocols, regional networks for exploring
synergies, and dynamic policy support. Therefore, this book is an assemblage of 24
chapters by 68 experts in the area of abiotic stress tolerance/management, natural
resource management, and strategic program of building resilience in crop, live-
stock, and policy implementation. Up-to-date of advances and prospects for under-
standing stress environments, adaptation and mitigation options in crops and animal
husbandry, and policy support for abiotically stressed agroecosystems have been
attempted. State-of-the art account of the information available has been synthe-
sized in terms of challenges, scope and opportunities, coping strategies, and man-
agement of abiotic stresses using novel and new tools for resilient agriculture. Some
of the chapters present management approaches for tackling specified stresses like
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viii Preface

edaphic constraints, stresses in drylands, heavy metal toxicities, salinity, waterlog-
ging, high temperature and drought tolerance, and mitigation strategies for immedi-
ate on-farm solutions with a special emphasis on bio-regulators.

It is anticipated that this book will provide a practical update on our knowledge
for improving management of abiotic stresses for resilient agriculture and allied
sectors under changing global climate change conditions. This book establishes a
set of principles based on current understanding on abiotic stresses and will be use-
ful for different stakeholders, including agricultural students, scientists, environ-
mentalists, policy makers, and social scientists.

We are extremely thankful to all the contributors for their efforts in providing
comprehensive and cogent reviews.

Baramati, Maharashtra, India Paramjit Singh Minhas
Jagadish Rane
Ratna Kumar Pasala
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