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Abstract
Over exploitation of the natural resources viz., soil, water, natural gases and gasoline for 

growing foods and producing industrial commodities contributes to the global warming and 
climate change. Unless proper adaptation and mitigation strategies are followed, long-term 
effect of climate change might appear as a catastrophe for the global population. Many 
countries of the world are vulnerable to climate change, while the situation of Bangladesh is 
severe. Hence, this study discusses a good number of agronomic management tactics which 
are suitable to adapt crops under drought, prolonged submergence, salinity, extreme high and 
low temperature, and elevated carbon dioxide conditions. Furthermore, the study has 
identi�ied strategies to reduce greenhouse gas emission, increase carbon sequestration, 
maintain soil biodiversity, reduce soil erosion and nutrient losses, increase nutrient use 
ef�iciency and improve soil health.  The best set of soil and crop management practices are 
recommended as guiding tools for agricultural and environmental sustainability. These are 
no-till, retention of crop residues, urea deep placement, biochar application, improved 
manure management, anaerobic composting of organic materials, afforestation and 
reforestation, cover crops, legume-based agroforestry system, crop rotations, �loating 
agriculture, adjustment of planting dates, genetic improvement of stress tolerant crop 
varieties etc. Carbon trading scheme could help improve livelihoods of the concerned 
stakeholders and further help sequester carbon and emit less greenhouse gases. Ultimately, 
such attempt might ensure the earth green and sustainable.
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1. Introduction
It is obvious that the climate from tropical to temperate even in the polar regions is 

continuously changing because of temperature rise and elevated carbon dioxide (CO2) in the 
atmosphere. Such changes of the global climate caused tremendous effects on all living 
beings (Agrimonti et al., 2020). Anthropogenic activities like burning fossil fuels, cutting and 
clearing forests, industrializations, intensive agriculture are the contributors of greenhouse 
gas (GHG) emission and rising earth’s temperature (Rahman, 2014; Bisht et al., 2020). Even 
though global warming and climate change are habitually used interchangeably but they 
have different meanings. Global warming refers to the upward temperature trend across the 
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5. Conclusions and Way Forward 
Climate change is obvious which is evinced through global temperature rise, warming 

oceans, shrinking ice sheets, sea level rice, salinity intrusion, loss of soil fertility, extreme 
climatic events etc. There are sets of adaptation and mitigation strategies from which location 
and region-speci�ic suitable technologies need to be identi�ied and adopted together for 
reducing the negative effects of climate change. It is commonly believed that the more 
mitigation there is, the less will be the impacts to which we need to adapt. A set of suitable 
adaptation and mitigation strategies provided below with their expected impacts in 
agriculture and environment are recommended for farmers’ practice:
o Zero till/minimum or reduced tillage - increase C sequestration, reduce GHGs emission
o Retention of crop residues and organic fertilizers application – increase C sequestration, 

reduce N fertilizer application and thereby reduce N2O & CO2 emission, improve soil health 
o Alternate wetting & drying – reduces CH4 emission, increase nutrient use ef�iciency 
o Deep placement and slow-release fertilizer management (urea super granule/urea mega 

granule) – reduces N2O emission, increase nutrient use ef�iciency
o Anaerobic composting of crop residues and different organic materials - reduces CO2 

emission
o Restoration of cultivated and degraded lands – increases carbon sequestration 
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o Improved manure & waste management – reduces CH4 and N2O emissions
o Improved energy use ef�iciency – reduces GHGs emission 
o Afforestation and reforestation - reduce deforestation and increase carbon sequestration 
o Harvested wood product management – increases C stock 
o Legume-based agroforestry - increases biomass & C sequestration, reduces CO2 emission, 

ensures biodiversity, and improves soil health
o Adjustment of planting dates – avoids adverse production environment like drought, �lood 

etc.
o Floating agriculture – climate smart technology in the coastal areas and long-term 

submerged soils which ensures nutritional security
o Genetic improvement of stress (drought/salinity/submergence etc.) tolerant crop 

varieties – helps adapt crops under changing climatic conditions 
o Relay cropping – ef�icient utilization of soil moisture
o Alley cropping - increases C sequestration, reduces N fertilizer application and thereby 

reduces N2O & CO2 emissions, ensures biodiversity, improves soil health and crop yields, 
o Crop rotation – increases nutrient use ef�iciency, ensures biodiversity, improves soil health, 

increases C sequestration and reduces GHGs emission  
o Improved land management and erosion control – ensure sustainable agriculture for 

future generation.
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about the effect of current climate change demand information on carbon cycling, its 
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(Bhattacharya et al., 2016). It is challenging to grow more foods for the global population 
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achieving several UN Sustainable Development Goals (SDGs) viz., SDG 1 (No poverty), SDG 13 
(Climate action), SDG 14 (Life below water) and SDG 15 (Life on land). 

 
2. Adaptation and Mitigation of Climate Change

Climate adaptation refers to the ability of a system to adjust to climate change (including 
climate variability and extremes) to moderate potential damage, to take advantage of 
opportunities, or to cope with the consequences. The IPCC de�ines adaptation as the, 
“adjustment in natural or human systems to a new or changing environment. Adaptation to 
climate change refers to adjustment in natural or human systems in response to actual or 
expected climatic stimuli or their effects, which moderates harm or exploits bene�icial 
opportunities. Adaptation means adjustment of behaviors/activities/crop production in a 
changing climate which involves adjusting to actual or expected future climate. The goal is to 
reduce our vulnerability to the harmful effects of climate change (like sea-level encroachment, 
more intense extreme weather events or food insecurity). It also encompasses making the 
most of any potential bene�icial opportunities associated with climate change.

Climate mitigation is any action taken to permanently eliminate or reduce the long-term 
risk and hazards of climate change to human life, property. The International Panel on 
Climate Change (IPCC) de�ines mitigation as ‘An anthropogenic intervention to reduce the 
sources or enhance the sinks of greenhouse gases.’ Mitigation means reducing of climate 
change effect which involves reducing the �low of heat-trapping greenhouse gases into the 
atmosphere, either by reducing sources of these gases (for example, the burning of fossil 
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5. Conclusions and Way Forward 
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o Afforestation and reforestation - reduce deforestation and increase carbon sequestration 
o Harvested wood product management – increases C stock 
o Legume-based agroforestry - increases biomass & C sequestration, reduces CO2 emission, 

ensures biodiversity, and improves soil health
o Adjustment of planting dates – avoids adverse production environment like drought, �lood 

etc.
o Floating agriculture – climate smart technology in the coastal areas and long-term 

submerged soils which ensures nutritional security
o Genetic improvement of stress (drought/salinity/submergence etc.) tolerant crop 

varieties – helps adapt crops under changing climatic conditions 
o Relay cropping – ef�icient utilization of soil moisture
o Alley cropping - increases C sequestration, reduces N fertilizer application and thereby 
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o Crop rotation – increases nutrient use ef�iciency, ensures biodiversity, improves soil health, 
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o Legume-based agroforestry - increases biomass & C sequestration, reduces CO2 emission, 
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o Adjustment of planting dates – avoids adverse production environment like drought, �lood 

etc.
o Floating agriculture – climate smart technology in the coastal areas and long-term 

submerged soils which ensures nutritional security
o Genetic improvement of stress (drought/salinity/submergence etc.) tolerant crop 

varieties – helps adapt crops under changing climatic conditions 
o Relay cropping – ef�icient utilization of soil moisture
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scalability of these practices. To overcome these barriers, it is crucial to create enabling 
policies that provide �inancial support, training, and access to technology. Governments, NGOs, 
and research institutions must collaborate to provide farmers with the tools and knowledge 
necessary to implement these adaptation strategies. Supportive policies, such as subsidies for 
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climate-resilient practices, ensuring that soil management is adapted to the challenges of 
climate change.

2.2 Mitigation strategies for agriculture and environmental sustainability 
Mitigation refers to actions that aim to reduce the causes of climate change, speci�ically 

GHG emissions, and enhance carbon storage within agricultural systems (Fig. 4). Unlike 
adaptation, which deals with adjusting agricultural practices to cope with existing climatic 
changes, mitigation strategies seek to address the underlying factors contributing to climate 
change (Table 2). In the context of soil management, these strategies aim to reduce emissions, 
promote carbon sequestration, and improve resource ef�iciency, contributing to both global 
climate goals and local agricultural resilience (FAO, 2022).

Among the most signi�icant methods are those that focus on increasing soil organic carbon 
storage and reducing GHG emissions from agricultural activities. Practices like agroforestry 
and no-till farming are key to carbon sequestration, as they not only store carbon but also 
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improve soil fertility and structure, contributing to long-term productivity. These methods 
reduce soil erosion, enhance water retention, and support biodiversity, all of which are 
essential for soil health and productivity. By reducing nitrogen losses through volatilization or 
leaching, these practices also enhance soil health and reduce fertilizer dependency, promoting 
a more sustainable farming system (Zhang et al., 2019).

Climate change adaptation and mitigation
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mitigation there is, the less will be the impacts to which we need to adapt. A set of suitable 
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o Improved manure & waste management – reduces CH4 and N2O emissions
o Improved energy use ef�iciency – reduces GHGs emission 
o Afforestation and reforestation - reduce deforestation and increase carbon sequestration 
o Harvested wood product management – increases C stock 
o Legume-based agroforestry - increases biomass & C sequestration, reduces CO2 emission, 

ensures biodiversity, and improves soil health
o Adjustment of planting dates – avoids adverse production environment like drought, �lood 

etc.
o Floating agriculture – climate smart technology in the coastal areas and long-term 

submerged soils which ensures nutritional security
o Genetic improvement of stress (drought/salinity/submergence etc.) tolerant crop 

varieties – helps adapt crops under changing climatic conditions 
o Relay cropping – ef�icient utilization of soil moisture
o Alley cropping - increases C sequestration, reduces N fertilizer application and thereby 

reduces N2O & CO2 emissions, ensures biodiversity, improves soil health and crop yields, 
o Crop rotation – increases nutrient use ef�iciency, ensures biodiversity, improves soil health, 

increases C sequestration and reduces GHGs emission  
o Improved land management and erosion control – ensure sustainable agriculture for 

future generation.
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o Improved manure & waste management – reduces CH4 and N2O emissions
o Improved energy use ef�iciency – reduces GHGs emission 
o Afforestation and reforestation - reduce deforestation and increase carbon sequestration 
o Harvested wood product management – increases C stock 
o Legume-based agroforestry - increases biomass & C sequestration, reduces CO2 emission, 

ensures biodiversity, and improves soil health
o Adjustment of planting dates – avoids adverse production environment like drought, �lood 

etc.
o Floating agriculture – climate smart technology in the coastal areas and long-term 

submerged soils which ensures nutritional security
o Genetic improvement of stress (drought/salinity/submergence etc.) tolerant crop 

varieties – helps adapt crops under changing climatic conditions 
o Relay cropping – ef�icient utilization of soil moisture
o Alley cropping - increases C sequestration, reduces N fertilizer application and thereby 

reduces N2O & CO2 emissions, ensures biodiversity, improves soil health and crop yields, 
o Crop rotation – increases nutrient use ef�iciency, ensures biodiversity, improves soil health, 

increases C sequestration and reduces GHGs emission  
o Improved land management and erosion control – ensure sustainable agriculture for 

future generation.
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5. Conclusions and Way Forward 
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Climate change is obvious which is evinced through global temperature rise, warming 

oceans, shrinking ice sheets, sea level rice, salinity intrusion, loss of soil fertility, extreme 
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and region-speci�ic suitable technologies need to be identi�ied and adopted together for 
reducing the negative effects of climate change. It is commonly believed that the more 
mitigation there is, the less will be the impacts to which we need to adapt. A set of suitable 
adaptation and mitigation strategies provided below with their expected impacts in 
agriculture and environment are recommended for farmers’ practice:
o Zero till/minimum or reduced tillage - increase C sequestration, reduce GHGs emission
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reduce N fertilizer application and thereby reduce N2O & CO2 emission, improve soil health 
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o Deep placement and slow-release fertilizer management (urea super granule/urea mega 

granule) – reduces N2O emission, increase nutrient use ef�iciency
o Anaerobic composting of crop residues and different organic materials - reduces CO2 
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ensures biodiversity, and improves soil health
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