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ABSTRACT
In recent times, the Indian Economy has been experiencing a critical

situation where on the one hand, the GDP growth rate declines and on tho
other hand, unemployment rate has steadily upward. According to the latest

Periodic Labour Force Survey report (2017-18), in India, the overall
unemployment ratefor rural men is 5.8 percent whereas it is 3.8 percent for
rural women andfor the urban area, this ratefor men is 7.1 percent and the
same forwomen is 10.8percent.It has been seen that in between 1993-94 and
2017-18, Work Force ParticipationRate (WFPR)forall person in usual status
in Indiadecreased by nearly 8percentage points, from around 42.0percentin
1993-94 to 34.7 percent in 2017-18. It is also seen that when WPR for male
decreased only 2percent points, from 54.5 percent in 1993-94 to 52.lpercent
in 2017-18, whereas the same forfemale had decreased 12 percent points,
from 28.6 percent in 1993-94 to 16.5 percent in 2017-18. Considering this

background, the present paper has tried to analyse the trend of women's
employment in West Bengal, based on NSSO data from 1993-94 to 2017-18|
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Preface

Climate change has been identiXed as one of the most signiXcant threats to biologi-
cal systems. Recent climate change patterns indicate that the earth is witnessing 
unprecedented levels of warming. Climate change has a profound impact on agri-
culture, altering food production and food security. Numerous environmental 
stresses have been accelerated due to rapid changes in the climatic patterns that 
affect crop growth and productivity, as well as increase the chances of crop failure. 
The extreme climate conditions that are imposed on plant species result in signiX-
cant physiological, biochemical, morphological, and molecular changes, which 
eventually hinder plant growth and yield attributes. For example, wheat yields are 
likely to drop by 4–6% for every degree of global temperature increase, while maize 
productivity is projected to decline by the end of the century in areas producing 56% 
of the world’s maize. Moreover, increased soil erosion and nutrient loss are com-
mon phenomena caused by changes in temperature and precipitation, which have an 
adverse effect on soil health. As a result, it becomes harder to cultivate crops, and 
the productivity of global agricultural land is declining.

Climate change is projected to worsen the issue of future food security by putting 
more pressure on agriculture. Climate change is expected to have a considerable 
inWuence on agriculture and food security. With a growing global population and in 
the face of persistent and worsening climate change, it has become crucial to inves-
tigate sustainable adaptation mechanisms that can address the adverse effects of 
stressful environments on plants. Therefore, it is urgent to Xnd strategies to reduce 
the impacts of climate change through mitigation and adaptation for improving the 
resilience of agriculture. Adoption of climate-resilient agriculture might be the most 
sustainable way to address this climate change-related agricultural loss. The goal of 
climate-resilient agriculture is to increase long-term agricultural yields and produc-
tivity by sustainably exploiting the natural resources already accessible through 
crop and livestock production systems. It reduces and/or eliminates greenhouse gas 
emissions while also responding to climate change and fostering resilience in the 
agricultural sector.

Changes in agronomic practices, the introduction of improved crop varieties, and 
alterations to plant physiology and biology are all examples of adaptation strategies. 



vi

The introduction of genomics and other ‘omics technologies and the modulation of 
transcription factors in the crop breeding strategies may be some effective way to 
increase the environmental stress tolerance of many crops, and targeting these 
within traditional and new breeding technologies could be an effective strategy to 
produce better crops. The adaptation of agronomic management methods to climate 
change encompasses a wide range of activities such as soil nutrient management, 
tillage intensity, crop choice and rotation, water management, and agricultural 
diversiXcation. Understanding plants’ physiological, cellular, and molecular mech-
anisms to climate change, which include signiXcant alterations in the transcriptome, 
proteome, and metabolome of plants, has advanced signiXcantly. With the rapid 
technological advancements, likewise in other sectors, it is now possible to over-
come the detrimental effects of climate change in agriculture by the adaptation of 
tolerant crop varieties, sustainable agronomic practices, and improved crop physiol-
ogy and biology. However, the success rate of crop breeding strategies is still slow 
because the issues in public perception and policy remain as limitations to the effec-
tive use of the tools like genome editing. Therefore, there still remains huge scope 
for crop improvement for the future adaptation to climate change for this ever- 
growing global population.

This is the second volume (Agro-Biotechnological Advancement for Crop 
Production) of the two-volume book Climate-Resilient Agriculture. It contains 43 
comprehensive chapters on adaptive strategies of plants under adverse environ-
ments and technological advancement toward climate-resilient agriculture.

I would like to give special thanks to the contributors for their outstanding and 
timely work in producing such Xne chapters. We are highly thankful to Kenneth 
Teng (Senior Book Editor) and Shanthini Kamaraj (Project Coordinator) Springer 
Nature, New York, and all other editorial staff for precious help in formatting and 
incorporating editorial changes in the manuscripts. We acknowledge my research 
students, Md. Rakib Hossain Raihan and Ayesha Siddika, Department of Agronomy, 
Sher-e-Bangla Agricultural University, Bangladesh, for their generous help in for-
matting the manuscripts. Special thanks to Dr. Rajib Roychaudhury, University of 
Haifa, Israel, for his valuable help during the initial proposal writing. The editors 
and contributing authors hope that this book will include a practical update on our 
knowledge of climate- resilient agriculture.

Dhaka, Bangladesh Mirza Hasanuzzaman   
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Chapter 1
Climate Change and Global Crop 
Production: An Inclusive Insight

Saswati Ghosh, Sukamal Sarkar, Sourav Garai, Anirban Roy, Saikat Saha, 
Saikat Dey, Subhas Chandra Santra, Debojyoti Moulick, Mousumi Mondal, 
and Koushik Brahmachari

Abstract Climate change predictions may benedt from an awareness of how cur-
rent changes have impacted food availability. Many agricultural activities through-
out the globe have seen fast climate change over the last few decades, and 
greenhouse gas (GHG) levels in the atmosphere have also surged. Because of the 
near inevitability that climate and CO2 trends will continue in the future, several 
concerns about food security remain unanswered, one of which is whether or not 
global agriculture’s overall productivity will be incuenced. It was also observed 
that climate change might have a signidcant impact on global food security in the 
next decades. Global anthropogenic trends, such as expanding populations, the 
diversion of grains to biofuels, increased protein consumption, and weather 
extremes, are imposing increasing pressure on agricultural productivity. In order 
to lower global CO2 levels and store atmospheric CO2, sustainable farming sys-
tems and management practises should be adopted. For resource-strapped farmers 
vis-à-vis policymakers, in this chapter, we documented a comprehensive list of 
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