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Abstract 
Climate change will have a significant impact on cotton production and trade, depending on where it is grown and traded. When forest 

clearance is taken into account, agricultural production, processing, trade, and consumption account for up to 40% of global emissions. 

Cotton production accounts for between 0.3 and 1% of global greenhouse gas emissions. Cotton's vertical taproot is drought and heat 

resistant. Crop success is influenced by water availability, especially during flowering and boll formation. Unless daytime temperatures 
exceed 32°C, rising temperatures promote plant development. Cotton can now be grown in areas that were previously uncultivated. Plant 

growth will be aided by increased CO2 levels in the atmosphere. Pests, water stress, diseases, and extreme weather will become more 

common as a result, posing adaptation challenges. Cotton production is being harmed by climate change, particularly in Xinjiang (China), 

Pakistan, Australia, and the western United States, due to a lack of irrigation water. Heat stress may reduce crop yields in Pakistan, 

whereas moderate temperature increases in other countries may promote cotton plant growth and extend the growing season. Climate 

change will almost certainly increase rainfall in China, India, the southeastern United States, and southeast Anatolia (Turkey) along the 

Yellow River basin. This study looks at the effects of climate change on cotton production and trade in the world's top cotton-producing 

countries, as well as the current mitigation and adaptation strategies. 
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Introduction 

Climate change is widely acknowledged as one of the world's most pressing social, economic, and environmental issues. Anthropogenic 

activities are releasing more carbon dioxide into the atmosphere, which is one of the main causes of global warming and climate change 

(Naikwade, 2019). More greenhouse gases and aerosols could be emitted as a result of climate change, as well as a rise in temperature, 

increased evaporation, and less rain and snow (Ye & Grimm, 2013). Carbon dioxide levels in the atmosphere might grow to 500-970 parts 

per million by the end of the century, according to the IPCC. By 2100, the global average temperature will have increased by 1 to 5.5 degrees 

Celsius. Agriculture is particularly vulnerable to the consequences of climate change since it is a major producer of carbon dioxide emissions. 

The 33 million hectares of cotton (Gossypium hirsutum L.) acreage meets 31% of the world's fiber requirements (Naikwade, 2019). 

Cottonseed oil and cotton meal are used in the culinary, medical, and beauty industries (Egbuta et al., 2017). Climate change, and especially 

rising temperatures, will have both good and bad effects on cotton production. 

Temperature influences the rate of photosynthesis, respiration, and fruit production, which impacts how cotton grows and develops 

(Vyankatrao et al., 2014). Plants lose more water through their leaves when the temperature rises. Cotton plants become extremely dry as a 

result of this (Turner et al., 1986). Cotton output should improve as the amount of carbon dioxide in the air rises if a C3 plant is used. C3 

crops will have a higher profit margin than C4 crops in this situation. Several Free Air CO2 Enrichment (FACE) tests indicated that adding 

carbon dioxide to the air improved cotton growth and yield (Reddy & Zhao, 2005). Cotton is grown in semiarid and arid areas all over the 

world (Zafar et al., 2020a). Cotton demands the most water when it is blossoming and producing bolls. Temperatures can only grow well 

in warmer conditions if daily temperatures do not exceed 32 degrees Celsius (Zafar et al., 2021a; Zafar et al 2022a; Zafar et al 2022c; 
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Kimball, 2016). People advocate for higher CO2 levels because they feel they are good for soil health. As CO2 levels rise and temperatures 

rise, it will be harder to grow cotton in the coming years. 

Some locations are rapidly running out of water as a result of changing rainfall patterns brought on by the global climate. Cotton production 

will be impeded by a lack of water, exacerbating the problem (Kimball, 2016). Plants produce more biomass, seal some of their stomata, 

lose less water, and use it more efficiently when there is more carbon dioxide in the water (Hendrix et al., 1994). Cotton plants use less 

water at 700 parts per million because evaporation is minimized. Climate change is affecting cotton's growth and yield more and more, 

according to research conducted around the world (Reddy et al., 2005). The outcomes and forecasts differed by region. Due to a data 

shortage, this study examines and evaluates a number of prior studies in order to acquire a better understanding of how global climate change 

impacts cotton yield. 

Impact of climate change on cotton production 

The effects of climate change are having an influence on agriculture. Higher temperatures are likely to result in more weeds and pests, in 

the long run, limiting the amount of food that can be cultivated. As rainfall patterns change, crop failure and long-term output loss become 

more likely. While climate change has boosted some crops in some areas, food security remains a concern (IFPRI, 2009).  

Climate change will have a negative influence on cotton output as CO2 concentrations in the temperature rise. Cotton yield is likely to be 

affected in both direct and indirect manner as a result of both of these impacts, depending on factors such as water availability and the 

incidence of insects and illnesses. The following is a list of some of the most likely cotton crop impacts, ordered from worst to best. 

The agronomy of cotton 

Cotton has been grown as an annual crop for a long time, despite the fact that it is a plant that grows back every year. Four different species 

of Gossypium provide a wide range of varieties. Gossypium hirsutum, popularly known as "Upland cotton," is the plant that produces the 

most cotton. G. barbadense came in second place. It has a cult following due to its long fibers. Cotton is typically grown between 37°N and 

32°S longitude, although China has increased production to 45°N, which is outside of this range (Zafar et al., 2021a; Zafar et al 2022a; 

Zafar et al 2022b). 

The right amount of temperature, light, and water in the soil are the best conditions for cotton development (Zafar et al., 2020b). The bolls 

must go through a long dry season before they can be picked and completely opened. Cotton has a vertical taproot as it grows, which helps 

it resist droughts during the growing season. Because of its vertical tap root, the plant can access deeper soil layers and nutrients than cereal 

crops like corn, sorghum, and millet. Cotton is an essential crop in many farming systems as a result of this. Cotton's roots shoot straight 

up, making it vulnerable to flooding and severe rainfall. Cotton can be harvested between 105 and 125 days after it is planted, depending 

on how moist the soil is. Plants require 2–4 mm of water per day at the start and end of their growing phase, and 5–7 mm of water per day 

at their peak flowering period, depending on the climate zone. Plants require 500-700 millimeters of water to thrive. Rain-fed cotton can 

only be grown in areas with at least 700 mm of annual rainfall (Sément, 1988). Changes in rainfall and runoff must be accounted for across 

time and within individual years. 

Cotton may be grown in a variety of situations, including drought. When cotton loses its vegetative or fruiting components (buds, blooms, 

and bolls), it goes through "compensatory growth". Cotton plants swiftly produce new flower buds or cling to those that would have fallen 

off if not for their assistance (Chaudhry & Guitchounts, 2003). 

Impact of specific climatic changes 

The cotton plant adjusts to its surroundings as they change. The manner a plant performs is determined by its stage of development. The 

following are critical stages in the development of a cotton plant: Early-season plant growth, flowering, boll development, and late-season 

conditions are all factors to consider. 

Temperature 

Higher temperatures can either lengthen or shorten the growth season, resulting in more or less rainfall. Plants can be harmed by extreme 

weather at any time of year, and it's impossible to predict when it will happen. In different parts of the world, higher temperatures could 
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mean different things. Cotton is difficult to grow in various temperatures due to the soil being too cold to plant seeds in. These temperatures 

will allow cotton to be planted far sooner than they can now due to the warmer weather. If the temperature rises where cotton is cultivated 

and temperatures are already high, more flower buds may perish. A rise in temperature may boost crop yields in places where the effective 

fruiting phase is sandwiched between two periods of lower temperatures — one early in the season to commence effective blooming and 

boll formation, and another after maturity to stop fruit production. High temperatures provide a greater threat to boll retention. Even though 

high temperatures can't be avoided, they can exacerbate bud drop, the most common cause of fruit form loss. Temperature patterns affect 

how bolls develop and mature as the temperature rose, both the size of the boll and the time it took to reach maturity decreases (Zafar et al., 

2021b; Zafar et al., 2021c). 

When temperatures are over 32°C for 3–5 days after flowering, boll growth slows and fruit falls off  (ICAC, 2007). Cotton can bloom and 

bear fruit at a maximum temperature of 32 degrees Celsius. Cotton can still be grown at warmer temperatures, according to the ICAC (2009). 

They offer the average high temperature for each month to support their claim (see Table 1). The ideal temperatures for cotton production 

are 28°C in China, 37.6°C in India, 36°C in Pakistan, and 41.8°C in Sudan, as shown in Table 1. Heat stress is a severe worry in India, 

Pakistan, Syria, and other countries where crop yields must increase, despite the fact that 41.8°C has not been defined as the upper limit. 

During the 1970s and 1980s, a number of countries created cultivars that could withstand extreme temperatures (Manan et al., 2022; Sahar 

et al., 2021)). 

Cotton is grown on more than three-quarters of the planet's surface, as seen in Table 1. Several of these countries can grow cotton at slightly 

greater temperatures than typical. If global warming continues, agriculture may become more productive with only a few degrees of 

temperature rise. Temperatures exceeding 40°C, on the other hand, tend to be a hindrance to cotton production. Temperature changes, no 

matter how small, can damage the plant and prevent it from fruiting. When it comes to reproducing in these settings, the ability to withstand 

heat must come first (ICAC, 2009). Temperature changes have varying effects on plant development, yield, and fiber quality. According to 

the findings, higher temperatures can result in larger micronaire values (the cross-sectional area of a single cotton fiber), stronger fibers, 

and more mature fibers. It may be beneficial to raise micronaire levels in locations where cotton has a low micronaire but has not yet reached 

full maturity (ICAC, 2007).  

Table 1. Monthly average maximum temperature (in oC) for cotton season. 

 

Country Months 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

Mean 

Turkey  

(South-East Anatolia) 

20.0 27.0 33.0 38.0 38.0 33.0 31.5 

China (Henan) 21.0 28.0 32.0 31.0 30.0 27.0 28.2 

USA 24.0 28.0 32.0 34.0 33.0 30.0 30.2 

Australia 27.0 30.0 33.0 34.0 33.0 31.0 31.3 

Argentina  

(Chaco & Formosa) 

30.0 33.0 34.0 34.0 32.0 32.0 32.5 

India (North) 36.0 41.0 40.0 36.0 36.0 36.0 37.5 

Pakistan (Punjab) 40.0 40.0 37.0 36.0 35.0 33.0 36.8 

Sudan (Gezira) 41.0 42.0 42.0 42.0 42.0  41.8 

 

Source: ICAC (2009), Global warming and cotton production – Part 2. 
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CO2 level  

If there is more CO2 floating around, cotton plants will produce more energy during photosynthesis. Cotton will grow more quickly as CO2 

levels in the air rise. Expanding the size of a plant's leaves is thought to aid growth by giving photosynthesis more development to work on. 

As CO2 levels rise, more branches and fruiting sites should emerge, resulting in more lint production (ICAC, 2007). In their early stages, 

plants, on the other hand, benefit from a higher rate of photosynthesis. Fiber growth does not always occur at the same time as a 

development's ability to reproduce. The effects of CO2 in the air on plant development are influenced by temperature. No matter how much 

CO2 was in the air, most fruit died at temperatures above 30 degrees Celsius.  

If the scales tip in the plant's favor throughout development, more photosynthesis may increase the need for soil resources such as water 

and nutrients. Even in locations with plenty of water and agriculture, though, the implications could be disastrous (ICAC, 2007). 

Weeds will grow faster as the amount of CO2 in the air increases. In the early stages of cotton development, weed competition is a significant 

consideration. Despite the fact that temperatures will rise, cotton planting and development will begin earlier, weeds will grow at the same 

development. Cotton and weed growth will separate at some point throughout the development. Cotton, on the other hand, is classified as a 

C3 plant, which means it fixes carbon in a certain manner. These plants lose a considerable amount of carbon dioxide by photorespiration 

at their maximal carbon dioxide intake. It's worth noting that weeds are mostly C4 species, which are less vulnerable to CO2 variations in 

the atmosphere (C4 plants let in even more carbon dioxide than C3 plants, and this reduces, and sometimes eliminates, carbon losses by 

photorespiration). Cotton is more effective in killing weeds in areas with plenty of water and food (Kaynak, 2007) 

Climate change, on the other hand, will alter the change cotton and weeds grow. Weeds will profit from climate change more than most 

other plant species because they have so many different genes and their habitats change so rapidly. There may be a few types of weeds in 

cotton fields already, but they aren't considered to be particularly dangerous. Some tropical weeds may change their growth patterns and 

become more dangerous as temperatures rise (Kaynak, 2007). Weed development will become increasingly crucial to ensure that cotton 

plants thrive and produce as much as possible. 

Water availability 

Water is required for plants to thrive and for the temperature to remain constant. If plants can't cool off with water, too much heat can kill 

them. Cotton's growth and the water to maintain a consistent temperature are both reliant on irrigation in many places. Whether it's rain or 

irrigation, the amount and timing of water that cotton receives during the growing season is critical. Changes in water development will 

make it more difficult for plants to flourish and produce less food (Karl et al., 2009). 

Cotton cultivation would be difficult without irrigation in the world we live in today. Cotton irrigation is already a significant part of 

irrigation, accounting for around 53% of total irrigation. Irrigated fields create 3,000–4,000 kg of seed cotton per hectare, but non-irrigated 

fields only produce 1,000–2,000 kg of seed cotton per hectare. As a result, at least 73 percent of the world's cotton fibre has been cultivated 

utilizing irrigation (either full or supplementary irrigation). 

In China's Xinjiang region and along the Yellow River (Henan, Hebei, and Shandong), as well as in the southwest United States, Pakistan's 

Indus Valley, India's Gujarat state, Uzbekistan, Egypt, Israel, Peru, and Australia, irrigation is critical to food production. Rain is the major 

supplier of water in China's Hubei and Jiangxi provinces along the Yangtze River, the lowlands of Texas and the southeast United States, 

India's most populous states, western Turkey, Brazil, and Argentina, and cotton-growing areas in western and southern Africa. 

Water competition may become a big issue for cotton agriculture in many nations as the world's population expands and needs for freshwater 

increase. Almost 70 percent of the fresh water on Earth is utilized by agriculture, mostly for irrigation. This is the person who uses the 

resource the most. Agriculture depends heavily on irrigation water. If other areas of society need more freshwater, this will put pressure on 

agriculture to lessen its present water footprint. 

The "water footprint" refers to the amount of freshwater necessary to create one unit of an item or service. Cotton agriculture utilizes 3 

percent of the world's total agricultural water (Hoekstra and Chapagain, 2007). Cotton takes up 2.5 percent of the world's land (Cotton 

Incorporated, 2009), however this is substantially more obvious in large-acreage regions where irrigation is possible. Fertilizers and 
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insecticides from cotton wind up in wastewater, which changes the volume and quality of freshwater. It also damages the soil because when 

the water table rises, salt can build up on the surface (WWF, 2005). In China and a huge chunk of India, where there are a lot of people but 

not enough land, food crops would compete with cotton crops for land and water. This would harm cotton production a substantially. 

Pests and diseases 

Insects are a well-known danger to cotton production around the world. Insects, in general, have the ability to change their core body 

temperature in response to changes in the temperature. Cotton insects may be able to adapt to rising temperatures and other changes due 

to the gradual effects of global warming on living things (Zafar et al., 2022b). This is cause for concern because the insects that currently 

attack cotton will very certainly persist and, in some cases, worsen as the climate changes (Razzaq et al., 2021a; Razzaq et al., 2021b; 

Razzaq et al., 2021c; Zafar et al., 2020a). 

Increased global warming, according to popular belief, would disrupt insect metabolisms, encouraging their reproduction. When 

temperatures rise, insects will be able to inhabit more habitats, allowing a greater bug population to spread across the globe. Insects that 

are already common, such as bollworms, may experience population growth because they reproduce quickly and do not need to slow 

down to avoid the cold. The consequences could be far more severe in areas where other plants are already capable of overwintering 

(ICAC, 2007). 

Because of the way it influences infections, creates favorable settings for illnesses, and changes host tissues, global warming may have 

an impact on disease control. A rise in temperature is expected to change the management of many diseases due to differences in pathogen 

development timing. High temperatures can cause chemicals to degrade, making chemical control less effective. CO2 concentrations will 

rise, disease will worsen, fungal growth and spore generation will increase, and plant tissue damage will increase (ICAC, 2007). 

Impacts of climate change on cotton production by country 

Lack of irrigation water is the primary driver of climate change's negative effects on cotton output, particularly in China's Xinjiang, 

Pakistan, Australia, and the western United States. Heat stress is affecting Pakistan's agricultural output, despite the idea that mild 

temperature increases could help cotton plants survive and expand the cotton growing season in other locations. Cotton production might 

expand in lockstep with carbon dioxide emissions. Climate change is anticipated to increase rainfall in China's Yellow River basin, India, 

the southeastern United States, and south-eastern Anatolia (Turkey). The effects of climate change on rainfall in Brazil, West Africa, and 

Central Africa are uncertain. 

China 

China continues to produce and consume more cotton than any other country. Cotton is grown in three places in China: The Yellow River 

Valley, the Yangtze River Valley, and the Northwestern Region. The Yellow River Valley makes up 42 percent of China's total cotton 

output, while the Yangtze River Valley makes up 26 percent and the Northwestern Region makes up 4 percent . (26% of total). (This is 

equivalent to 32% of the total cost.) Climate, soil quality, the surrounding environment, and disease and pest prevalence are all elements to 

consider (Hsu & Gale, 2001). The region's strong harvests are dependent on irrigation. The amount of water available is anticipated to get 

lower, which will put greater pressure on how much water is used. Due to low yields and competition from food crops, production along 

the Yangtze River is expected to decline. A longer growing season may be helpful to the Yellow River's yield due to rising temperatures. 

More rainfall is expected in China, which will boost output, especially provided temperatures and CO2 levels do not rise too much. 

India 

After the United States, India is the world's second-largest cotton producer. Cotton is grown in Gujarat, Madhya Pradesh, and Maharashtra 

in the central zone, and in Karnataka, Andhra Pradesh, and Tamil Nadu in the southern zone (5 percent ). Just 5 percent of the total Out of 

the 14 percent of people who live in Punjab, Haryana, and Rajasthan, Gujarat and Andhra Pradesh have the biggest area that might be used 

to grow cotton. The temperatures around the country are forecast to climb up. The monsoon's heavy downpours could be a major headache 

for the rainfall. Cotton and fruit productivity could be hampered if temperatures keep increasing higher in regions where they are now high. 

Because climate change can induce droughts or floods, it may have an effect on cotton production (India, 2004). If the melting of glaciers 
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and snowfields farther upstream on the Himalayan and Tibetan Plateaus is any clue, northern India's cotton crops may have a tough time 

collecting enough water (UNFCCC, 2008). 

USA 

After China and India, the United States is the world's third-largest producer and exporter of cotton. In other words, only 9 percent is the 

number. In 2007, 3,6 percent of the field was irrigated with water at a rate of 4,270 m3 per hectare (Cotton Incorporated, 2009). Cotton 

production in the United States is heavily reliant on fossil fuels and heavy machinery. Cotton yields will virtually surely rise in step with 

rising temperatures and CO2 levels. On the other hand, there will likely be more days with high temperatures. Changes in the climate change 

the way rainfall falls in various places of the world. There are more extreme weather occurrences even when there is more rainfall in the 

cotton-growing South East and Center-South. Irrigation is the principal technique of acquiring water in the southern and southeastern United 

States, respectively. Because groundwater is being used up quickly and the Rocky Mountains are losing snow, there will be less and less 

water available in the summer (Karl et al, 2009).  

Pakistan 

Climate change is projected to have the greatest impact on Pakistan's agriculture and cotton production. Pakistan produced the fourth 

most cotton and used the third most cotton in 2009–2010. Punjab and Sindh (79 percent each) are the two provinces that produce the 

most cotton (20 percent ). a fourth of the total the cotton belt spans for almost 1,200 kilometers along the Indus and its tributaries. The 

Indus River's water is needed for irrigation, but as the Himalayan glaciers and snowfields melt, the river will have less water to supply. 

Pakistan's agriculture relies heavily on the Indus River. Due to the high heat, cotton is already being grown in unfavorable temperatures. 

As the temperature rises during the growing season, the yield will drop. 

Uzbekistan 

Uzbekistan Central Asia is the world's fifth largest cotton producer, accounting for 6% of global output. It is the world's second-largest 

cotton exporter behind the United States (17 percent of world total). Uzbekistan produces more cotton than any other country in the 

planet. Only 13% of the country's land is irrigated, but it consumes over 80% of all irrigation water. Irrigation is used to cultivate the 

majority of cotton. 

The Amu Darya and Syr Darya rivers, which flow into the Aral Sea, provide the majority of irrigation water in the region. During the 

growing season, especially in the summer, water is saved and then released when it is most needed (Abdullaev et al., 2007) Uzbekistan 

may benefit from low temperature increases if soil salinization can be halted. Due to climate change, the start and end of the cotton 

growing season could be expedited, elevating the crop's temperature. Cotton is over-irrigated in Uzbekistan, which is a major worry 

because it wastes a lot of water. The issue of international water transportation has now been brought up. Cotton monoculture's excessive 

water use has exacerbated soil erosion and salinization. Climate change may speed the process of salinization, resulting in poorer crop 

yields (Uzbekistan, 2008). 

Brazil 

Brazil's cotton production has increased dramatically in the last ten years. More cotton has been grown in the "cerrado," a vast tropical 

savannah with its heart in Mato Grosso. Despite the poor soil conditions in this portion of central-western Brazil, cotton harvests have 

improved dramatically in recent years thanks to correction fertilizers and favorable weather. Farmers are currently among the most 

technologically advanced people on the planet (Graham, 2009). 

 

Temperatures are expected to rise as a result of climate change, according to projections. However, because climate models do not capture 

the entire picture, the effects on rainfall are still impossible to predict. By 2080, the population of Central and Tropical South America is 

expected to grow by 5–10%, compensating for a 20–40% loss. Cotton development in Brazil will be determined by how quickly trees 

are cleared from the cerrado, how competitive soy production is, and how new fields emerge over time. 
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Mitigation of cotton value chain emissions 

Technical options to reduce processing and consumer emissions 

Governments should impose a carbon tax to compensate for the environmental damage that energy use causes, as well as to encourage 

the development and deployment of technology that uses less energy and is based on renewable energy. Reduce the machine's 

temperature, wash a full load, air dry, and invest in an energy-efficient washer and dryer. The processing industry is figuring out how to 

save energy. Assist farmers in making the switch to organic or low-input agriculture, or improve the performance of nitrogen fertilizers. 

The consumer and manufacturing sides of the supply chain should receive the most attention because they release the most emissions. 

Technical options to reduce production emissions 

According to the UN's Food and Agriculture Organization (FAO), there is a lot of technical potential for reducing agricultural emissions. 

The Earth's capacity to store 89 percent of all carbon is vast. This goal can be achieved by employing suitable agricultural practices. 

Climate change can be slowed by reducing greenhouse gas emissions such as carbon dioxide, methane, and nitrous oxide, as well as 

eliminating other heat-trapping gases. Climate change will be less destructive and move more slowly if emissions are reduced (Karl et 

al., 2009).  

There are three major techniques to reducing greenhouse gas emissions at the agricultural level:  

 Improve the carbon storage capacity of agricultural and grazing fields. 

 Make it easy to grow rice and keep animals to reduce methane emissions. 

 Nitrous oxide emissions can be reduced by making nitrogen fertilizer easier to utilize. 

 Increased farm size may be able to halt the change of natural forests to grasslands and farms (Smith et al., 2007).  

Cotton is responsible for 0.3 to 0.8 percent of global greenhouse gas emissions (Cotton Incorporated, 2009). As a result, it has a minor 

impact on carbon emissions. Cotton, on the other hand, can help to mitigate climate change by maximizing its use of carbon-based inputs 

and energy (irrigation water, fertilizers, pesticides, and other low input and organic practices)  

The following measures can be carried out to reduce greenhouse gas emissions while increasing cotton yields in the field: 

 To reduce soil-to-air emissions, cotton growers should minimize soil tilling. 

 Reduce the usage of carbon-based fuels in vehicles and other machinery. 

 Synthetic fertilizers (especially nitrogen fertilizers) must be avoided as a significant source of N2O emissions. 

 Reduce the amount of water needed for irrigation to make it easier for humans and animals to obtain safe drinking water while 

also reducing carbon emissions from fossil fuels. 

 Reduce the usage of insecticides, herbicides, and defoliants that are high in carbon. 

 If cotton crop wastes are still used, they should be burned less and, if not already recycled, recycled for soil fertility management. 

Market incentives to reduce cotton value chain emissions 

Carbon credit trading systems are used by the government and businesses to put a price on carbon-equivalent emissions. This is done to 

persuade the market to invest in low-carbon development and reduce carbon dioxide emissions. Carbon credit trading schemes might 

theoretically control the development of carbon-equivalent emissions by providing financial incentives for climate change mitigation 

and avoidance.  

Cotton manufacturing, on the other hand, with very low carbon emissions, is unlikely to be included in carbon credit trading schemes in 

the near future. Agriculture is not yet included in the major carbon credit trading systems, but when it is, (agro)forestry will be the most 

important agricultural sector, rather than annual crops like cotton. Cotton is a crop, however due to its potential for carbon storage, 

organic and conservation agriculture may have a higher chance of being included in carbon credit trading programs. It can only store 

carbon once, and the device's long-term viability is unknown. Carbon storage and its effects on climate change, as well as potential 
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mitigation measures, are difficult to detect, monitor, and analyses from a scientific standpoint.  

 

 

Measure footprints 

Governments of major cotton-producing countries and international organizations should assess their cotton industries' and production 

systems' carbon and water footprints. This will be used to assess and regulate nonrenewable carbon fuel consumption in cotton 

production, trading, and irrigation with both freshwater and groundwater. Additional research is needed to determine whether low-carbon 

cotton production can be integrated into carbon markets. 

Options to adapt to climate change 

Rural cotton farming communities will need to embrace new adaptation practices, such as planting substitute crops and pursuing 

alternative revenue sources, as the economics of cotton production change as a result of climate change. This problem requires inventive 

and resource-intensive solutions from the government, business, and international humanitarian organizations. 

Cotton plants' DNA lacks plasticity when it comes to responding to environmental changes at the production level (ICAC, 2007). Cotton 

plants develop "compensatory growth" to compensate for the loss of buds, flowers, and bolls when they are stressed. Cotton's vertical 

taproot allows it to thrive in arid environments, but it cannot withstand excessive water. 

Irrigation allows for the cultivation of 50% of today's cotton land (and 75% of production) in areas where cotton cannot be grown 

efficiently. As a result, the availability of freshwater or groundwater for irrigation makes cotton particularly vulnerable. 

Adapting to the effects of climate change can take a variety of forms, including: 

• To prevent extra nitrogen loss from the agricultural system, limit soil erosion and, if at all possible, avoid burning cotton crop waste. 

• For your farms, choose a strategy that includes a variety of plants and adds to soil fertility preservation, such as cover crops or 

perennials. 

• Plant at different times of the year to change pests, extend the growing season, and compensate for water shortages during the 

summer. 

• Reduce the amount of time a land is vacant to avoid organic matter loss, soil moisture loss, and total soil erosion. 

• To prevent the loss of organic matter, a natural source of soil fertility and plant water storage, reduce soil tillage. 

• Create cotton strains that are more resistant to heat, drought, weeds, pests, and diseases, among other things. 

• Utilize additional nitrogen-fixing crop rotations, compost, and composted manure when farming cotton. 

• If you need more fertilizer, make the most of it while keeping the expense and carbon footprint in mind.  
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