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Preface: Volume I

The changing climate change scenarios have gripped humanity for a long time and
are expected to worsen in the coming decades. Agriculture is already feeling the
effects of climate change by reduced crop productivity, heavy yield losses, scarcity
of water for farming, reduced rate of precipitation, and the list goes on. In staple
crops, particularly wheat, rice, maize, soybean, barley, and sorghum, research has
shown about 30% of the yearly variation in agricultural yields due to changes in
rainfall and temperature.

Of all the threats that agriculture is exposed to due to climate change, abiotic
stresses such as drought (water deficit), extreme temperatures (cold, frost, and heat),
and/or salinity (sodicity) are the most devastating ones, causing more than 50% of
crop yield losses. Mineral (metal and metalloid) toxicity is an additional abiotic
factor, which is becoming a big threat for both major and minor crops. Thus,
improving tolerance to these abiotic stresses is a global plant breeding target. A lot
of research has been conducted to investigate plants’ responses to these stresses at
the structural, physiological, transcriptional, and molecular level and on the resis-
tance mechanisms allowing them to adapt and survive these stressful events.
A major research target has also been cross talk among various mechanisms, in case
of multiple stresses faced by plants.

Precise analysis of proteome and metabolome is essential for understanding the
fundamentals of stress physiology and biochemistry. Scientists have utilized
‘omics’ platforms to unravel the influence of abiotic stresses on levels of different
protein groups and metabolite classes and to pinpoint candidate genes underneath.
In addition, chromatin modifications, nucleosome positioning, and DNA methyla-
tion have been recognized as important components in plants’ adaptations to
stresses. The potential of improving stress tolerance in crops by enhancing the stress
memory through the activation of priming responses or the targeted modification
of the epigenome has been a burning research topic.

This book provides a consolidated and an updated account of the research being
conducted in above-mentioned areas by plant scientists all over the world. It is an
invaluable resource for researchers and educators in the areas of tools and tech-
nologies to unravel plant’s responses to abiotic stresses. The outcomes presented on
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staple crops will be useful to a broad community of scientists working in similar
areas and can provide useful leads to build strategies to generate abiotic stress
tolerant varieties. Students will find this book handy to clear their concepts and to
get an update on the research conducted in various crops at one place.

New Delhi, India Vijay Rani Rajpal
El Batan, Mexico Deepmala Sehgal
Hazaribag, India Avinash Kumar
Noida, India S. N. Raina

The original version of the book was revised: Book editor’s affiliation has
been updated in Copyright page. The correction to the book is available at
https://doi.org/10.1007/978-3-319-91956-0_12
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