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INTRODUCTION 

Pakistan's agricultural economy is at risk due 

to climate change. The rank is twelfth among 

the world's nations, which are heavily 

influenced by environmental changes (Gorst et 

al., 2018). This country is sensitive to rainfall 

changes and variations in temperature. Due to 

changes in climate the temperature also 

increases which could mainly change 

biophysical relations for livestock/crops, 

forests/fisheries such as decreasing the 

growing time, aggregating moisture and 

thermal stresses, altering the species patterns, 

altering water necessities, changing soil 

physical characteristics, and growing the 

danger of infections and pests (Ahmed et al., 

2016). The impacts of environmental 

variations in agriculture and other normal 

resources can be varied in different 

agricultural areas. 
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ABSTRACT 

The susceptibility of wheat to environmental changes is increasing at an ever-faster rate. This 

paper discusses trends of climate change, its effects, measurement methodologies, and 

adaptation alternatives in semi-dry and dry climates. In the wheat season, the temperature in 

Asia's mid-latitude could rise by 2.4 °C. According to several assessments, present varieties and 

production technologies will reduce the wheat output by 10 to 50 % in future climates. Climate 

change impacts have been quantified and adaptations developed using mechanical yield models, 

numerical models, field tests, and field trials in various locations. Wheat is mostly grown in 

irrigated and monsoon environments in semi-dry and dry areas of South Asia. Wheat is more 

vulnerable to climate change in dry regions than in semi-dry environments by the insufficient 

availability of moisture. Various solutions may be implemented in the agricultural systems in the 

future to mitigate climate change impacts on wheat production. In future climate circumstances, 

agronomic and breeding changes could potentially counterbalance or even improve wheat grain 

output. 
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In dry western rocky regions, the method of 

de-glaciations can be increased by rising 

temperatures and disturbing water reservoirs 

on which our country depends for energy 

production and agriculture. These rocky areas 

are subjected to dangerous pressure due to 

different human and natural activities. 

Therefore, these areas have a continuous 

procedure of ecological degradation (Abid et 

al., 2019). The most important causes of 

human destruction in rocky regions are misuse 

of natural resources, removal of forests, and 

unmaintainable agricultural performance. It is 

expected that global climate change (i.e. rising 

temperature and rainfall changes) is expected 

to increase the continuous process of 

watershed deprivation and would truly 

threaten the sustainability of rocky regions and 

regular regions, generally in Pakistan and 

especially in Khyber Pakhtunkhwa (KP) (Ali 

& Erenstein, 2017). Some areas of the country 

around the higher latitude cover about 17% of 

the total area and they are less warm, so they 

can benefit from high temperatures. The high 

temperature can improve the growth of the 

crop and ingrain (Khan et al., 2016). The 

agricultural products are expected to increase 

in these areas due to increased temperature. 

Dual harvesting may also be possible in both 

winter and summer seasons. The style of forest 

species can change. Expected that the rapid 

growing species can substitute the conifers 

(Arshad et al., 2017). These areas are also 

susceptible to high levels of repeated flash 

floods, heavy loss of land, loss of agricultural 

characteristics, and living assets. In areas of 

the lower delivery line, climatic changes such 

as heat and water stresses, especially a rise in 

temperature will reduce the crop and livestock 

yield (Abid et al., 2016a). The risk of weather, 

such as drought and floods also influences 

lower latitude regions. Well-timed training and 

adaptations to change in climate are wanted, to 

reduce the harmful effects of environmental 

changes in all parts of the economy included 

agriculture, animal wealth, forests and water 

(Khan et al., 2020). Adaptations included 

transferring research, developing appropriate 

techniques, introducing appropriate species, 

and other management practices for 

agricultural products. Efforts are required to 

protect natural resources against the risk of 

weather, which is projected as the result of 

climate change (Hussain et al., 2020). 

Climate Change and Wheat 

Wheat is cultivated in the zones where 

irrigation and rainfall are high and the yields 

are low in sugarcane–wheat, rice-wheat, 

fallow-wheat, and cotton–wheat in these 

climates (Azmat et al., 2021). Weather 

aberrations are a major food security issue, 

particularly in South Asia. In recent years, 

global climate models have predicted that the 

temperature rise will occur from 1 to 3.7 

degrees Celsius with symbolic changes in 

rainfall patterns over many land areas (Gul et 

al., 2020). In agro-food regions with different 

crops, the yield of wheat is expected to drop 

by 6-9% in the dry zone and semi-dry zone 

with an increase of only 1 °C. In addition, the 

studies explained that an elevation in the 

temperature of 2 °C can lead to a fall of 15.2% 

in wheat yield between 2040 and 2069. 

Various methods have been used to determine 

the environmental impact of wheat (Gul et al., 

2019). For example, some research has been 

done in the laboratory on the enhancement of 

CO2 emissions, temperature inclines tunnels, 

air conditioning and temperature controls 

enhancement, and dates of sowing seeds. The 

crop simulation models (CSMs) are an 

important tool for estimating the effect of 

climate change on various crops (Raza et al., 

2019). The International Governmental Panel 

on environmental changes has used different 

varieties to measure the effect of 

environmental changes on agricultural. In 

Pakistan, few studies are used to evaluate the 

effect of environmental changes on wheat, and 

promote adaptations for different parts of the 

country (Anser et al., 2020). Measure the 

effect of environmental changes on wheat 

necessary for future wheat diversity, as well as 

for improving crop yields. In addition, 

measures should be adopted in making specific 

climate change adapting varieties of wheat to 

ensure our food security (Sonia, 2019). 

Improved varieties can minimize the 
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susceptibility of wheat in a changing 

environment. Adaptations can also be made in 

the plant model, by changing plant 

characteristics, managing choices, and topsoil 

enhancement. Among the control options, 

sowing date, planting method, sowing rate, 

nourishment type, application plan, irrigation 

extent, and procedures may be assessed by 

numerous wheat models to enhance wheat 

production in upcoming climatic situations 

(Ahmad et al., 2021). The special seed 

varieties can be tested to evaluate their 

performance in a changing environment. The 

duration of a crop and phenology can help the 

wheat to work well in a changing environment 

(Jan et al., 2021). 

Temperature and wheat 

Accelerated temperature is a major reason for 

reduced yields of wheat in wheat-developing 

areas. Rising temperatures and heat stress are 

significant dangers to wheat yield during the 

grain-filling phase (Hussain et al., 2021). The 

elevated temperature impedes the growth and 

progression of wheat. For example, grain size 

remains small at 25 to 35 °C due to the limited 

duration of grain filling and the photosynthesis 

rate slower down above 30 Celsius 

temperature (Mahmood et al., 2019). In arid 

conditions (Lower precipitation), the rate of 

photosynthesis is consistently lower than in 

accessed water situations at 30 Celsius. In 

addition, an increase in tiller sterility is 

observed at 36 °C, and the index of wheat is 

lowered when the minimum temperature 

exceeds 14 °C. In Pakistan, rabi wheat is 

cultivated in the winter season (November to 

April), and it is getting smaller, and warmer, 

and poses new dangers to wheat yield 

(Mahmood et al., 2020). The lower and higher 

temperature in the mid of March is elevating, 

shortening the grain filling period, but 

increasing the grain filling rate of wheat. This 

cannot keep up with the more limited grain 

filling duration and is compensated at 21.3 ± 

1.27 °C as the ideal temperature for filling 

grains (Asseng et al., 2017).  

 The yield of wheat reduced to 7% as 

the average temperature rose by 1 °C, and the 

propagative phase shortened, this affects the 

performance and collects the opposite value 

(Gul et al., 2020). Apart from the daytime 

temperature, the night temperature longevity 

from 14 to 23 °C also distresses spikelet 

productiveness, so the extension of the night 

temperature is an additional justification for 

the decrease in wheat yield. Newly global 

studies determined that a rise in 1 Celsius 

temperature could decrease wheat grain yields 

in major wheat-producing regions by 6% (Ali 

et al., 2017). 

Carbon dioxide and wheat 

During photosynthesis, plants absorb CO2, 

which is converted into natural molecules. The 

natural molecules ultimately provide more 

than 95% of the biomass for harvesting and 

provide the energy that plants need for 

breakdown (metabolism) (Ahsan et al., 2020). 

CO2 affects most plant cycles such as stomatal 

conductivity and photosynthesis rate. The 

concentration of CO2 has increased since 

industrialization, and over time its rate is 

increasing more than expected. Increased CO2 

accumulation can alter various parts of plant 

physiology during free air carbon dioxide 

enrichment (FACE). Experimentations 

indicated that raising CO2 (475-600) ppm 

resulted in a 40 percent increase in 

photosynthesis in several species of plants. 

(Demirhan, 2020). Generally, the grain and 

root storage capacity of cereals, wheat, and 

sugar plants improved by 12.5, 12.7, and 

12.1%, respectively. For wheat, the CO2 

stabilization improved yield by 31 percent, 

biomass by 15-27 percent, and photosynthesis 

by 35 percent (Abbas, 2022). 

Elevating CO2 stabilization from 375 

to 550 and 700 ppm increases wheat 

production, but this improvement is important 

in several climates that are more stressed by 

water access, such as semi-humid areas will be 

most important for wheat production with high 

levels of carbon dioxide (Khan et al., 2019). 

The combined impact of temperature and 

CO2 on wheat production 

High CO2 emissions will improve the yield of 

the crops and increase the negative effects of 

changes in global temperatures. Experiments 

in the field have shown that increasing carbon 
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dioxide from 350-380 to 680-700 micromole 

mol
-1

 increases the rate of photosynthesis by 

30 to 50 percent and wheat biomass by up to 

15-30% which produces in winter (Sattar et 

al., 2020). Experts have cultivated wintertime 

wheat in the temperature slope tunnel and 

examined the mutual consequence of 

temperature and CO2 enhancement. They 

found that the rise of temperature to 2.6 

Celsius in the summer reversed the beneficial 

effect of 340 micromole mol
-1

 dispersion of 

CO2 emissions (Ali et al., 2019). Amthor 

(2001) investigated the cumulative 

consequence of temperature and Carbon 

dioxide in wheat. And, it was assumed that the 

combination of the elevation in Carbon 

dioxide from 300 to 350 micromole mol
-1

 and 

temperatures from 1 to 4 Celsius harmed 

wheat yield. High concentrations of CO2 (550 

ppm) promote entire dry material and crop 

yield up to 5 to 15 percent, but it also affects 

the quality of grains when the concentration of 

carbon dioxide is elevated to 450 ppm. In 

irrigated wheat, Carbon dioxide enhancement 

is useful in the existence of adequate nutrient 

concentration, but the absence of fertilization 

can be reduced the grains yield by 10-20%. 

The  Global Atmospheric Model CSIRO's 

determined that the grains yield of 5 wheat 

varieties will reduce by 29 percent due to the 

increase in temperature in the semi-arid 

environment where the reduction will be 25 

percent with the joint impact of temperature 

and increase in Carbon dioxide (Sultana et al., 

2009). 

Wheat and Climate Change: A Case Study 

of Pakistan 

Pakistan's economy greatly depends on 

agriculture and wheat is the main donor. 

Agribusiness in Pakistan depends on rainfall 

and groundwater. The interface among 

metrological factors such as rainfall, air 

temperature, and crop development is 

additionally noticeable at some specific 

phenological phases (Chandio et al., 2020). 

Different weather conditions are used as input 

for yield production and crop display. Wheat is 

cultivated throughout Pakistan during the 

winter. Production of Wheat determines food 

security, which in turn strengthens the health 

sector and added the double value to other 

cash crops; mustard, cotton, and rice. During 

the last phase of wheat regular rains 

exaggerated wheat production negatively (Ali, 

2017). In South Asia, environmental changes 

greatly influence Pakistan. Annual and pre-

monsoon period day temperatures have raised 

meaningfully above 30 spots and the 

maximum raise was detected in March. The 

IPCC (2013) reported an increase in global 

temperatures of 0.12 Celsius per decade (Abid 

et al., 2016b). The fifth Assessment Report 

(AR5) by IPCC predicts that annual 

temperatures have increased over the past 

century, mainly in winter (November to 

March), with temperatures raised at 2.4 

Celsius in central Asia. Moreover, a multi-

model ensemble of CMIP5 projected that 

temperature will not rise rapidly in the future 

under both projections RCPs 4.5 and 8.5 for 

early, mid, and late century, but that 

temperature may reach above 2 C for the third 

decade, while mid-century and end-century 

could rise to 3 and 6 C under RCP 8.5 

(Hussain et al., 2018). Under the RCP 4.5 

emission scenario, post-downscaling studies 

show a 3–5 °C temperature rise in the summer 

season. Under RCP 8.5, the typical trend of 

summer temperature suggests a 4–6 °C rise by 

the end of the century (Qureshi et al., 2016). 

Under RCP 8.5, there is no substantial increase 

in winter temperature until 2038, but there is a 

sharp increase after 2042. 

Methods for Climate Change Impacts 

Quantification 

Various methods measure the effect of 

temperature on wheat around the world, for 

example, development chambers, temperature 

slope channels, temperature free-air organized 

enrichment systems, and planting dates (Liu et 

al., 2016). The main advantages and 

disadvantages of growing wheat seeds in 

chamber experiments are the high degrees of 

temperature control and limited root 

development paralleled to temperature slope 

channels and the field (Ray et al., 2019). 

Although the temperature gradient tunnel is an 

acceptable method for recreating field 
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conditions for crops to better root development 

and considering the effect of temperature on 

the plant, the reduction of radiation power is 

the ultimate limitation. These types of studies 

are rare in Pakistan but few surveys can be 

found on sowing dates and stimulation 

modelling (Asseng et al., 2019). 

Simulation Modeling 

Worldwide, the vast majority of wheat 

varieties are produced in various forms. 

Normally, the simulation models relied on 

eco-biological procedures working in the 

plants. The stimulus models have a diverse 

standard of stimulation (Lobell & Asseng, 

2017). The models respond differently to 

different climates, managements, and 

genotypes (Ahmed et al., 2018). Various 

models of crops discussed the evolution of 

genetically modified species in different 

climates. Although many studies have been 

done to measure the impact of environmental 

change by the modelling in local agriculture 

(Dettori et al., 2017). Table 1 shows a detailed 

assessment of the considered environmental 

changes in wheat in different parts of Pakistan 

by different stimulation methods (Fig 1). 

 

 

 
Fig 1 Increased in unpleasant temperature from 2038 through 2067 as paralleled to baseline records 

(1981-2011) at the dry climate of Pakistan for Hot/Wet, Hot/Dry, Cool/Wet, Cool/Dry, and some mid 

climatic situations (Hussain et al., 2018). 

 

Field Test 

Changing in sowing date and the selections 

can help to improve the crop yields. Dates of 

planting are a major factor in all crop 

managing practices (Haider et al., 2015). 

Planting dates have an impact on the length of 

the wheat plant, the area of leaves, the weight 

of grain, per spike grains, and the natural 

growth and development (Ahmed, 2015). 

Altering the dates of sowing, day span, and 

temperature which disturbs the major factors 

such as emergence, days to phenology, yield 

(weight of single grain and grains m-2), and 

constituents of yield (Mahmood et al., 2014). 

Planting time is of course an adjustment of 

environmental conditions as well as pre-
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production so that it can use these conditions 

for optimal development and progress (Abbas 

& Ahmad, 2018). The effect of sowing wheat 

yield is shown in Figure 2. 

In addition to the planting test, in 2010–2011, 

20 wheat varieties were subjected to 35–40 °C 

for 3 hours every day for five days continually 

in a chamber experiment, while control plants 

remained under normal circumstances in a 

complete randomized design with 

3 replications (Said et al., 2012). 

 

Fig 2 Effect of sowing dates on grain yield of wheat underneath various experimentations 

 

Climate Change Effects Quantification 

results  

Simulation Results 

Crop yield simulations based on crop models 

seem to be unreliable in the face of future 

climate conditions. The evaluation of 

uncertainties in multi-model climate change 

projections is uncommon. Due to model 

design and parameterization differences, crop 

models performed effectively and differently 

with appropriate data in multiple situations 

(Jabeen et al., 2017). Crop models are often 

built on the interactive relationship between 

the environment, soils, crops, and 

management, all of which are connected in 

different models to provide output (Arshad et 

al., 2018). These errors in estimating the 

effects of climate change on wheat crops could 

be decreased by using multi-model ensembles 

to improve temperature and CO2 correlations, 

potentially increasing the accuracy of crop 

model output (Luo et al., 2018). Table 1 

provides a comprehensive overview of climate 

change studies on wheat in various locations in 

Pakistan using various simulation approaches. 

 

Tentative Results 

In the heavy rainfall region, lower 

temperatures in February and November have 

a high impact on wheat production, while 

rainfall in late March has a negative 

correlation with wheat production (Baloch et 

al., 2010). The future influence of temperature 

and rainfall on wheat was projected using 

three alternative scenarios, all of which 

suggested a decrease in the per capita 

production of wheat due to climate change 

(Tahir et al., 2009). In 2050, assuming a 3°C 

increase in temperature, per capita wheat 

production will be only 84 kilograms per year, 

down from 198 kilograms in 2012. As a result, 

climate change adaptation in the form of new 

varieties and improved management strategies 

would mitigate the effects of climate change. 

 

 

 

Phenology and Germination 

The first component that determines the initial 

crop position is germination. The quantity of 

plants in an area is depended on the 
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germination percentage. Germination is 

impacted by a range of parameters, including 

seed health, soil moisture, temperature, aerial 

environment, and sowing technique, all of 

which can be influenced by changing the 

sowing date (Wajid et al., 2007). The optimal 

germination temperature for spring wheat is 

22.1 to 29.8 °C, with minimum and maximum 

temperature thresholds of 2 and 32 °C (Shah et 

al., 2006). With increased temperature, 

germination normally increases up to a point 

and then drops. As a result, postponed sowing 

leads to a lower germination rate. The number 

of seedlings and germination count were 

relatively high in the first December seeding 

than in the 15
th
 and 30

th
 December sowing 

dates, with similar responses from diverse 

genotypes (Hassan et al., 2019). The low 

temperature caused a decrease in germination. 

The fluctuating sowing dates, which normally 

decrease from November to December, 

substantially impact the germination rate and 

count. However, there is a discrepancy 

between the top and lower temperature limits 

for germination, which may necessitate future 

research into sowing dates over a longer 

period (Aslam et al., 2017). 

 Under non-stressed conditions, wheat 

phenological development is influenced by 

atmospheric temperature, day duration, 

and genetic makeup. Wheat's temperature 

requirements vary from germination to 

maturity with ideal temperatures of 12.7 °C, 

23.5 °C, and 22.3 °C for terminal spikelets, 

flower initiation, and grain filling (Nasrallah et 

al., 2019). The susceptibility of cultivars and 

species to elevated temperature varies 

depending on the phase of plant growth, but 

heat stress affects all reproductive 

and vegetative stages to some level (Shah et 

al., 2019). Flowering and grain-filling phases 

are the most sensitive to high temperatures 

among the several stages. The grain-filling 

stage is significantly impacted by high 

temperatures in Pakistan during mid-March 

(Aslam et al., 2017).  

Yield and Yield Constituents 

Engledow and Wadham (1923) reported 

estimating wheat output by assessing the 

components ( grains spike-1, weight grain-1 

and spikes m-2 ) a long time ago (Engledow & 

Wadham, 1923). However, grain m-2 and 

grain weight can be used to summarize yield 

components. High temperatures often damage 

late-sown wheat, reducing grain number, yield, 

and quality by altering the anthesis stage, 

which is the most vulnerable phase in wheat. 

The high temperature significantly impacts 

yield due to the increased rate of development, 

which reduces the rate of photosynthesis and 

has certain adverse effects on reproductive 

activities (Janjua et al., 2014). The inverse 

association between high temperatures and 

grain counts has a significant detrimental 

direct effect on grain yield. Wheat-

approaching flowering has a temperature limit 

of 31 °C without reducing grain count; 

nevertheless, wheat susceptibility varies 

depending on the developmental phase, 

genotypes, and soil moisture (Ahmad et al., 

2014). The low quantity of grains was caused 

by high temperatures that occurred 

twenty days before and ten days after the 

flowering stage, and five days before and 

two days after the flowering stage. Pollen 

sterility or infertile grains at 27 to  31 Celsius 

at mid-anthesis are mostly responsible for the 

drop in grain number (Tariq et al., 2014). 

Moreover, high temperatures have direct 

detrimental effects on pollen fertility, grain 

abortion, and rates of development, which 

hastens the formation of the double ridge and 

flowering, resulting in fewer spikelets per 

spike and grains per spikelet. The result of 

grain filling rate and period is grain weight 

(Hussain & Mudasser, 2007). The rate of 

photosynthesis for assimilation in stems and 

green leaves, uptake of the generated 

carbohydrates and nitrogen-containing 

substances in stems and leaves, and 

transportation towards the grains are all 

important factors in grain filling. Due to a 

decrease in photosynthetic activity at high 

temperatures, the grain-filling stage of wheat 

is extremely vulnerable to heat stress (Alvar-

Beltrán et al., 2021). In Australia, for example, 

75 wheat genotypes were subjected to shorter 

periods of extreme temperatures during the 

grain-filling stage, resulting in a reduction in 
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grain weight of 23 to  37 percent due to shorter 

grain-filling time, and lower photosynthetic 

rates (Akbar & Gheewala, 2020). Grain filling 

is faster at high temperatures, but it cannot 

compensate for the reduction in grain filling 

time. Wheat grain filling time is reduced by 12 

days when the temperature is raised by 5 

degrees Celsius over 20 degrees Celsius. 

However, the overall susceptibility of these 2 

phases is determined by genotype heat 

sensitivity. As a result, various genotypes of 

wheat are vulnerable to heat stress in different 

ways during late sowing. 

Adaptations Choices 

The main objective of climate change risk 

evaluation is to identify the adaptation 

solutions and assess their success in mitigating 

the unfavorable impact of climate change on a 

specific sector or region's long-term 

development (Zhu et al., 2013). Several 

reasons have hampered the healthy 

development of adaptation studies against 

impact assessments. Climatic changes effects 

on agriculture could be mitigated through a 

variety of adaptation strategies, including 

autonomous adaptations that require just 

management changes, such as changing 

planting dates or crop varieties and planned 

adaptations that require significant investment, 

such as the development of new wheat 

cultivars or expanding irrigation systems 

(Tanaka et al., 2015). Planned responses may 

offset climate change's negative effects on 

agricultural output. Farmers can withstand the 

consequences of climate change if government 

policies and management decisions are 

effective. Furthermore, climate-specific wheat 

adaptations must be developed to ensure our 

food security (Aryal et al., 2020). Wheat's 

vulnerability to climate change could be 

reduced as a result of the adaptations. Crop 

models can be adapted by modifying crop 

characteristics, management features, and soil 

amendments. Multiple wheat models can be 

used to assess planting dates, seed index, 

fertilizer, irrigation quantity, and procedures to 

improve wheat output in future climatic 

circumstances (Amir et al., 2020). 

Furthermore, wheat simulation models can be 

used to test alternative crop traits to see how 

they perform in shifting climates. Wheat can 

get the benefit from different crop duration 

and phenology options to perform better in 

various climates (Elahi et al., 2021). 

 

Table 1 List of wheat climate change effect studies in different settings 
S. 

# 

Study 

area 
Study objective 

Weather 

condition 

Methods of 

Quantification 
Findings Adaptation Reference 

1 
Central 

Punjab 

In a mixed-cropping system 

to analyze wheat productivity 

under change in climate 

The weather 

condition is semi-

arid 

Ordinary least 

square technique 

Wheat responds in different ways to 

rising temperatures from 

propagating to reaping 

To find modern wheat 

varieties which can 

adjust against climate 

change 

Ashfaq et 

al. (2011) 

2 Pakistan 

To reconnoitre the wheat 

production susceptibility in 

these areas 

dry, sub-humid 

semi-arid, and 

Humid climate 

conditions 

CERES-wheat model 

and CROPSIM-

wheat 

Higher temperature is not suitable 

for semi-arid, sub-humid, and arid, 

conditions because it reduced the 

yield. But beneficial in a humid zone. 

Sowing date towards 

cold months 

Sultana et 

al. (2009) 

3 Pakistan 

To determine a result of a 

change in climate on wheat 

productivity 

Arid to humid 
Vector Auto 

Regression model 
Declines in the yield of wheat 

Utilization of drought-

resistant seeds and 

timely cultivation is 

useful 

(Janjua et 

al. 2010) 

4 
Punjab 

and Sindh 

Estimation of adaptation in 

the field 
Arid to humid 

Modeling, Di Falco 

et al. 
Wheat may damage by climate 

Yield increases 12% by 

adaptation 

(Gorst et al. 

2018) 

5 Punjab 

to analyze the climate 

change, impacts of climate 

change, and adaptations of 

the wheat harvesting system 

Semi-dry to sub-

humid 

Modelling by 

APSIM-wheat and 

CERES-wheat 

Declining in 16.2 per cent yield of 

grain 

10% more nitrogen 

and ten days of initial 

sowing at the field 

(Ahmad et 

al. 2015) 

6 Pakistan 

To study wheat productivity 

under the effect of climatic 

changes 

Humid, sub-

humid, arid, and 

semi-arid climate 

conditions 

CERES-wheat model 

There would be chances of a 5 to 6 

% decrease in wheat production in 

the coming 70 years and shorting of 

wheat growing seasons 

Modification in sowing 

window for wheat 

(Iqbal et al. 

2009) 

 

 

 

 

Agronomic Adaptation 

Crop Managing Choices 

Among the several agricultural adaptations, 

the planting date is the most essential factor, as 
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it is the adaptation of the wheat season to the 

weather conditions. Crop length, growth, 

development, and yield are largely determined 

by meteorological conditions (Ullah et al., 

2018). Sensitivity to temporary changes in 

planting date is an important part of studying 

the effects of climatic components, especially 

maximum temperature and minimum 

temperature (HAYAT & AHMAD 2019). 

Planting density is also another adjustment 

strategy for wheat to adjust for climate change 

impacts, for example, low tillering can be 

compensated by a higher seed rate (Nasim et 

al., 2016).  

Soil Managing 

Soil is a vital part of the crop-growing 

environment. Maintaining soil fertility and 

organic material, boosting soil nutrients, 

increasing urea application, and improving soil 

water-holding capacity have all been described 

as valuable solutions for dealing with climate 

change consequences (Mohammad et al., 

2012). The demand for urea in future climate 

change was simulated, and it was discovered 

that a 25 percent greater quantity of urea 

mitigated climate change, as indicated in Table 

1. Kassie et al. (2013) recommended increased 

nitrogen for climate change mitigation and 

adaptation alternatives in Ethiopia and 

enhanced water conservation management and 

irrigation systems to increase climate 

resilience production system (Kassie et al., 

2013). Organic material is a factor of excellent 

soil quality, as it promotes water holding 

capacity, availability of nutrients, 

microorganism habitat, and soil erosion 

resistance. High temperatures endanger the 

percentage of organic carbon in the soil in 

climate change scenarios (Khaliq et al., 2019). 

Breeding Adaptations 

The popular measures for ranchers to adapt to 

climatic fluctuations are to replace varieties 

with early maturing varieties as the rainy or 

storm season begins. We examined the effect 

of early and medium maturing variety 

selection on future environmental changes 

(Mondal et al., 2016). For C3 plants there is 

the possibility of using more CO2 when the 

concentration of carbon dioxide is increased. 

Extra carbon dioxide usage can increase wheat 

yield and fix extra CO2 to diminish climate 

change. Heat and temperature-resistant 

genotypes are intended to mitigate rational 

environmental changes and fluctuations (Liu et 

al., 2019). Farmers are increasingly replacing 

medium-maturing cultivars with early-

maturing cultivars in areas where the main 

rainy season begins later to cope with current 

climate variability. Under future climate 

change scenarios, the impact of selecting an 

early- or medium-maturing cultivar was 

assessed. C3 plants can use more CO2 when 

CO2 levels are high. More CO2 consumption 

can increase wheat yield while also fixing 

more CO2 to help prevent climate change 

(Lopes et al., 2015). 

 

CONCLUSION 

Compared to other climatic elements, wheat is 

the most vulnerable to rising temperatures. 

According to much research, wheat is more 

vulnerable to temperature than carbon dioxide. 

In semi-arid and dry regions, water scarcity is 

becoming increasingly acute. At the 

agricultural and government levels, immediate 

adaptation strategies are required to enhance 

wheat yields in the face of future climate 

change. Planned breeding and autonomous 

adaptations are viable options that should be 

used in tandem to maximize wheat yield. Crop 

models and quantification of effects are the 

most advantageous implements to simulate the 

effects of climatic change on crops among 

numerous methods of climatic change, 

although all of these simulation models are not 

efficient and trustworthy. These crop models' 

simulations are typically different in similar 

climatic change scenarios. As a result, 

simulations of climatic change effect studies 

are suspect. It is proposed that more than one 

model be used to simulate climate change 

adaptations and consequences to produce more 

reliable results. 
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