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Preface 
 

 Climate change is reshaping agricultural production by altering 

temperature regimes, rainfall patterns, atmospheric carbon dioxide 

concentrations, and the frequency of droughts, floods, heat waves, and other 

extreme events. These changes directly influence crop growth, development, 

resource use, productivity, and quality. In this context, understanding crop 

physiological responses to environmental stress is fundamental to developing 

resilient and sustainable agricultural systems. Climate-Smart Crop Physiology 

presents an integrated perspective on the physiological mechanisms that 

enable crops to respond, adapt, and maintain productivity under changing 

climatic conditions. 

 The book brings together contemporary concepts in photosynthesis, 

respiration, water relations, nutrient acquisition, root–shoot interactions, 

phenology, reproductive development, and source–sink relationships, with 

particular emphasis on their responses to heat, drought, salinity, flooding, 

elevated CO₂, and combined stresses. It also highlights physiological and 

biochemical mechanisms underlying stress tolerance, including antioxidant 

defense, osmotic adjustment, hormonal regulation, molecular signaling, and 

metabolic plasticity. 

 Special attention is given to climate-smart approaches such as precision 

crop management, physiological phenotyping, remote sensing, protected 

cultivation, efficient water and nutrient management, and the use of resilient 

crop varieties. Emerging tools in genomics, biotechnology, artificial 

intelligence, and digital agriculture are discussed as complementary strategies 

for translating physiological knowledge into practical crop improvement and 

management. 

 This book is intended to serve as a valuable resource for students, 

teachers, researchers, plant breeders, agronomists, and agricultural 

professionals. It aims to strengthen the understanding of crop physiology while 

encouraging innovative approaches for achieving productivity, resource 

efficiency, and food security in a changing climate. 
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