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Abstract 

Crop production has been prime livelihood for a major portion of global population. Potential adverse 

impact of climate change (cc) on crop production and hence on livelihood has been a serious concern. This 

course is designed through a multi-disciplinary approach to impart interconnected knowledge on climate 

change and approaches to mitigate it. Know-how on climate smart crop production with advanced 

mitigation approaches such as selection of smart varieties, crop-energy management, and application of 

various modeling tools are expected to benefit the learners. The course is designed to as an open elective 

course at PG level.  

Objectives 

(a) To provide understanding on climate change phenomena and its potential impact on crop based 

livelihood 

(b) To provide understanding on climatic change mitigation approaches (viz., climate smart crop 

development, energy management) including advanced techniques of climate smart crop production  

(c) To create an understanding about assessment of climate change forecasting tools for crop based 

livelihood 

 

Prerequisites of the course: Graduation in any discipline with science subjects at 12th standard. 

Preliminary knowledge and proficiency on computer is desirable.   

 

 

 



Lecture Plan (42 lectures)  

Unit 1 (Introductory Unit): Introduction to climate change, crop production based livelihood, introduction 

to smart crop development, advanced techniques of climate smart crop production including IT 

application and crop-water management  

Contents No of 

classes 

Introduction of the course:  Concept of earth-atmosphere-climate, spatial diversity and 

temporal variations. Climate change – crop production – mitigation – technologies –

livelihood nexus.  

01 

Climate change - potential impact on nature and human development: Global warming – 

understanding greenhouse phenomena, sources and sinks of GHGs and historical trend, 

different phases of human development and reflection in greenhouse gas emission    

01 

Crop production based livelihood - relevance to human survival vis-à-vis economy, factors of 

crop production, inputs requirement of crop production, yield-energy-emission relationship    

01 

Historical examples of crop failure, reasons and its social consequences, need and strategy of 

development of climate smart crop, successful examples of climate smart crops  

01 

Crop-water relationship and needs of advance technique of crop-water management, 

importance of water management for crop based livelihood   

01 

Controlled environment and application of IT for climate smart crop – need and strategy of 

growing of climate smart crops, successful examples of climate smart crops 

01 

Unit 2: Understanding climate change and its possible impacts on crop productions  

Crop and climate: growing seasons and botanical features of major crops (rice; wheat; maize; 

sugarcane; rapeseed & mustard, pulses, tea, cotton and rubber) 

02 

Understanding of crop physiology: Crop growth and development in relation to environmental 

stress -water and temperature stress, nutrient stress and resistance mechanism 

02 

Climate impact on crop: Effect of climate change including impact of elevated CO2 and air 

pollutants on ecosystem growth and productivity:  with special reference to agroecosystem 

(including horticultural and plantation crops)   

02 

Unit 3: Climate smart crop development  

Concept of crop domestication: Importance of genetic diversity, introduction to crop genetics and 

examples of development of some major crops   

02 

Threats of climate change on crop production: Biotic and abiotic stress with examples. Challenges 

arising out of climate change and case studies. Threats of climate change on crop production: 

Biotic and abiotic stress with examples, Challenges arising out of climate change examples (e.g., 

cultivating Durum wheat in Ethiopia and its mitigation) 

02 

Concept and strategies of climate smart/resilient crops: How can plants adapt to changing climatic 

conditions; Overview on Breeding and Biotechnological toolboxes.  

02 

Unit 4: Crop yield variations and possible impact on livelihood by climate change  

Introduction of simulation tools for predicting extreme climate events: global and regional 

examples  

02 

Understanding of crop yield data and climate change data and introduction to the computational 

tools of crop yields and climate predictors to predict crop yield 

02 

Sensitivity crop production to climate conditions, temperature-related indicators on crop yields, 

examples 

02 



Unit 5: Climate change mitigation approaches for crop production  

Biotechnological approaches of climate change mitigation for crop based livelihood.   02 

Cultivation approaches for climate change mitigation: With reference to input management and 

cropping system for lower GHG emission and better carbon sequestration  

02 

Climate change mitigation through control environment: advance techniques, applications of 

sensors, control system, IT  

03 

Advances of crop water management for climate smart crop production, examples of case studies  03 

Renewable energy (solar, biomass) and energy management (conservation agriculture, precision 

farming) aiming to reduce carbon footprint  

03 

Unit 6: Climate smart crop based livelihood  

Crop-based livelihoods: History: Subsistence agriculture, Traditional farming for barter and 

cash, Modern agriculture for trade – extensive and intensive. Economic aspects of crops – direct 

and associated. Crop-based industries. Demand-supply influences on crop-based livelihoods. 

02 

Climate-change impacts on crop-based livelihoods: Effects of climate on crops and vice versa, 

case study examples.  

02 

Effects of climate change on small to large farmers, crop-based industries and overall economy, 

case study examples. 

01 

Teaching‐learning methods to be used 

o Lecture and Discussion 

o Case studies  

o Assignments and Presentations 

o Problem Solving using AdaptNET E lab 

o Blended learning 

Learning outcomes 

 Ability to analyze climate change-crop production-livelihood nexus   

 Ability to understand climate change mitigation approaches 

 Ability to understand the need for climate smart agriculture and the genetic approaches available 

for climate change mitigation 

 Ability to understand global, national and regional concern of climate change-crop production-

livelihood nexus   
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