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ABSTRACT

Wheat has played a vital role in global food security and is a staple food for communities around
the world. With the global population expected to rise, the demand for wheat will inevitably
increase. However, climate change poses a significant threat to agricultural productivity and food
security, and wheat is one of the crops most affected. Given the impact of climate change on
declining crop productivity, it is crucial to assess its effect on wheat production. The present study
was conducted in the district of Narowal, where 120 respondents were selected to collect data
through a well-prepared interview schedule. After data collection, the information was analyzed
using statistical software. The results revealed that Akbar-2019, Faisalabad-2008, and Galaxy-2013
were the major wheat varieties cultivated by farmers in the area. A significant majority (84.5%) of
the farmers reported an increase in heat intensity over the past five years. Similarly, the majority
reported that, due to climate change, the average wheat production in their area had decreased.
Additionally, 48.5% of farmers observed premature ripening of the crop. Farmers were asked to
categorize their responses regarding the impact of climate change on wheat. Most responses fell
under the category of "Medium Extent," with weed growth incidence, pest and disease incidence,
reduced soil fertility, lack of water supply, and increased flooding risks reported by 38.5%, 43.4%,
48.4%, and 38.5% of farmers, respectively. There is a need to adopt practices that minimize the
impact of climate change. Key practices include cultivating climate-resistant varieties (adopted by
44.4% of farmers), practicing timely cultivation (84.4%), and using insecticides and pesticides
(86.9%). In light of the study's findings, steps must be taken to mitigate the effects of climate
change. Government and local communities should collaborate, especially in changing agricultural
practices and lifestyles. National and international campaigns should be initiated, and policies
developed to combat climate change. Additionally, penalties should be imposed on those who
violate these policies and regulations.
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INTRODUCTION

Wheat (Triticum aestivum L.) is a vital cereal crop
with a significant role in global food security,
contributing 20% to daily protein and calorie intake
and serving as a staple food for over 35% of the
world's population (Rasool et al., 2024). In regions
such as North Africa and West Asia, wheat
accounts for 40-43% of daily caloric and protein

intake. Pakistan, ranking among the top 10 wheat-
producing countries, relies heavily on wheat as a
dominant crop in terms of both area and
production. Wheat contributes 8.2% to agricultural
value and 1.9% to Pakistan’s GDP, with 80% of the
nation’s farmers cultivating the crop on 8.95
million hectares, 73.9% of which is located in the
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Punjab province (Shewry and Hey, 2015; Govt. of
Pak, 2023; USDA, 2024).

However, Pakistan faces growing challenges in
ensuring food security due to its rapidly increasing
population, projected to double to 400 million in
the near future. Wheat production, essential for
meeting the food demands of this rising population,
is particularly vulnerable to the effects of climate
change. Water availability is a critical factor for
wheat production, with agriculture consuming 70%
of the global freshwater supply. In Pakistan, where
water scarcity and inefficient farm-level usage are
prevalent, the potential for growth in wheat
productivity is significantly hindered by limited
water resources (Chauhdary et al., 2024).
Pakistan's geographical location makes it highly
vulnerable to climate change, driven by global
warming. Situated just north of the Tropic of
Cancer and bordering the Arabian Sea, Pakistan's
southern half lies along a desert belt that stretches
from Rajasthan in India to Thar and Balochistan in
Pakistan, and Dasht in Iran. In the north, Pakistan
is home to the confluence of three world-renowned
mountain ranges: the Himalayas, Karakoram, and
Hindukush (Rasul and Ahmad, 2012). Pakistan's
climate is highly wvulnerable to change, with
temperatures expected to rise faster than the global
average. Most of the country is arid or semi-arid,
receiving limited rainfall. Agriculture is the
backbone of Pakistan's economy; climate change
poses a serious risk on agriculture. As the shifts in
the pattern of monsoon resulted in floods and
droughts (Raza et al., 2019).

Climate change in Pakistan has left a lot of effects,
especially the increase in temperature. According
to an estimate, the temperature in Pakistan will
increase from 1.4 to 3.7 °C in 2060, while the
temperature in Pakistan has increased to 6 °C by
2090 (Shah et al., 2024). In the same way, there has
been an increase in the emission of greenhouse
gases. According to an estimate, in 2010, the
emission of greenhouse gases at the global level
had increased by about six percent and this
situation was also in Pakistan. There are various
reasons for the increase in temperature on the
planet, some of which are as follows, such as the
migration of people to cities for work as industries
are in the cities, the use of vehicles, the use of
refrigerators, the use of fertilizers and pesticides
(Carter et al., 2015; Hussain et al., 2019 and Jibran
etal., 2015). The effect of climate change is that on

the one hand, it causes a decrease In natural
resources like due to the flood, a huge amount of
water is lost which should be available to our crops.
This not only reduces our agricultural productivity
but also threatens the availability of water for our
future generations (Fahad and Wang, 2020 and
Singh et al., 2011).

Agricultural production is impacted by climate
change, with rising temperatures significantly
reducing the yield of wheat, other crops, and fruits.
Unseasonal and sudden rains not only damage
crops but also lower their productivity. Similarly,
hailstorms contribute to crop destruction. These
climate variations particularly disrupt the timing of
crop planting and harvesting (Janjua et al., 2010).
This means that not only does production decline,
but the lack of food for the growing population
becomes a serious threat. Therefore, it is essential
to take measures to mitigate climate change, as it
could lead to global famine and increase the
likelihood of conflicts over food resources (Khan
etal., 2016).

Global warming and climate change are impacting
both the socio-economic and agricultural sectors
worldwide. In developing countries like Pakistan,
challenges such as glacier melting, flash floods,
droughts, rising heat indexes, and insufficient
water for crops are becoming more prevalent.
Agriculture not only meets the nation’s food needs
but also contributes to foreign exchange through
exports. As wheat is a key crop, understanding its
water demands is crucial, especially as water
requirements are expected to increase under
warming conditions. This information is vital for
future policymaking and planning field activities.
The study aims to determine the impact of climate
change on wheat. By providing accurate estimates
of impact of climate on wheat at different stages,
the study will aid in managing irrigation systems
and many other practices.

Study area and population of the study

This study area comprises District Narowal, which
is divided into three individual administrative units
called tehsils: Narowal, Zafarwal, and Shakargarh.
To conduct this research, a purposive sampling
method was employed to select Narowal district as
the study area. This decision was driven by the
district's prominence as one of the largest in
Punjab, providing a wide range of perspectives and
data to analyze. The primary data source for this
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research was the office of the Deputy Director of
Agriculture (Ext.) Narowal. The list of registered
wheat growers was obtained from this authoritative
source, offering a comprehensive and reliable
dataset for analysis. All registered farmers were the
population of study.

Sampling and sample size

In order to ensure a representative sample, random
sampling techniques were utilized at two stages.
Firstly, twenty villages were selected at random
from across the entire district. These villages
would serve as the primary research sites for data
collection. Secondly, within each selected village,
a simple random sampling method was employed
to select the respondents 6 respondents from each
village. Thus it makes the sample size of 120
farmers.

Data collection tool

A well-structured interview schedule was
developed to collect data from the respondents. It
includes all the relevant questions which fulfil the
need of the study. It was prepared while keeping in
view the objectives of the study.

Reliability and Validity

The interview schedule was tested in the field with
ten different respondents to check the reliability
and after considering the feedback from the trial's
participants, the necessary changes were in
corporate. No respondents who had previously
been subjected to pre-survey screening were
included in the final sample size.

The accuracy of the data collection tool is checked
by experts by proving the components while
keeping in mind the reason. As the accurate facts
collection is particularly the outcomes of research
instruments having each face and content material
validity.The reliability of instrument was ensured
by using Statistical software and Cronbach alpha
value .96 obtained. This shows the internal
reliability and consistency of interview schedule.

Data collection and Data analysis

After ensuring the reliability and validity of
instrument. The final data were collected by using
this data collection tool. All of the respondents
were interviewed face to face. However, questions
were asked in both Urdu and Punjabi to ensure that
the necessary information were obtained accurately

while taking into account the aims of the study. On
average, it took between 30 and 40 minutes to get
a response from a single respondent; however, in
some cases, a lot of time was spent with the farmers
just to explain the point of the study. After the
collection of data, it was analyzed by using
statistical software “Statistical Package for Social
Science” (SPSS). Different Statistics values were
computed.

Problems the researcher faces when collecting
data

The researcher faced an unavoidable challenge
during data collection.

1. The vast majority of farmers were
illiterate, making it difficult to get useful
information from them during the data collection
and interviewing phases.

2. Some of them weren't quite ready to offer their
opinions on the matter because they were skeptical
of the study and its questions. When asked by the
researchers about the total land and area under
cultivation, production, and income from it, they
were unprepared to answer the questions.

3. The study participants were hesitant to take
part in the investigation despite the researcher's
best efforts to explain the nature of the research and
the primary goals it aimed to achieve.

4. They were worried that the researcher worked
for the government and would leak the information
he or she had gathered.

5. They were worried that the government would
impose new and additional taxes on them, making
their already difficult situation even more so.
Before finally agreeing to do what, we wanted, we
had to do a lot of convincing.

Results

The data were analyzed by using statistical tool, the
results presented below in this section

Table 1 Distribution of respondents on which type
of wheat they grew last year

Verities of wheat f %
Akbar-2019 30 24.6
Faisalabad-2008 42 34.4
Galaxy-2013 39 32.6
Other 9 8.4
Total 120 100

In the given table different varieties of wheat those
were cultivate by the farmers are given. About one
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fourth of the respondents were cultivating Akbar-
2019, while about one third (34.4%) were
cultivating Faisalabad-2008, about 32% were
preferring the cultivation of Galaxy-2013 variety.
During the discussion with the farmers, they stated
that they were preferring these varieties because
these varieties bear high production.

Fluctuation in Temperature

Intensity of heat, a critical component of climate
variability, has a significant impact on ecological
processes and agricultural ecosystems. It refers to

the amount of heat present in the atmosphere and
its influence on temperature patterns over a
particular time period (Martin et al., 2015). There
is diverse effect of temperature on the different
crops, in wheat temperature fluctuation effect crop
productivity, as reported by Asseng et al. (2011)
that temperature variations of +2°C during the
growing season in Australia's primary wheat-
growing regions can lead to grain production losses
of up to 50%. Keeping in view this, farmers were
inquired either they faced the change in heat
intensity or not.

Table 2 Distribution of respondents on the basis of heat intensity they felt during the last five years

Statement :(%Z) ]'(\k()% ) Extent f %
Very low extent 1 0.8
Do you think that heat 107 13 Low extent 12 10.8
B L e el T
Very high extent 8 6.6
Total 120 100

According to the data, an overwhelming majority
of respondents (84,4%) believe that heat intensity
has increased over the past five years. This
suggests that awareness campaigns and activities
should be conducted at both national and
international levels to minimize climate change.
Farmers reported during discussions that this year's
wheat harvest occurred one and a half weeks earlier
than last year, solely due to the effects of climate
change.

Increase in heat affected crops

As farmers said that they are aware of climate
change. Therefore, it was also necessary to ask
them whether their crop production has decreased
or increased due to these climatic changes. In the
following table, farmers were asked how
temperature or other weather changes were
reducing their wheat yields.

Table 3: Distribution of respondents on the basis of increase in heat-affected crops

Yes No 0

Statement (%) £ (%) Extent f %o
. . Very | tent 4 3.3

Do you think that climate LS\?// eggnetx e 9 56
change can cause a| 106 14 Medium extent 76 6'2 5
decrease in the average | (87.8) (12.2) High extent 7 22'3

ield of wheat? - '
yield of wheat Very high extent 4 3.3
Total 120 100

The data indicate that an overwhelming majority of
respondents (87.8%) believe climate change has
the potential to reduce average wheat yields. A
significant portion (62.5%) of the farmers reported
that climate change decreased their wheat
production to a moderate extent, while less than a

quarter (22.3%) stated that it had a high impact on
their production. This data reveals that farmers are
highly aware of the impacts of climate change.
Therefore, it is crucial for the government, farmers,
and the community to take collective action to
combat climate change.
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Decrease in the yield due to climate

As shown in Table 3, farmers reported that wheat
production has decreased due to climate change.
Therefore, it was important to ask whether the
average wheat production had declined across all
areas or only in specific regions. This could help
determine if the decrease in wheat yield is
widespread or if certain lands are less productive

Table 4 Distribution of respondents on the basis
of climate change can cause a decrease in the
average yield of wheat

Decrease average yield of f %
wheat

Yes 65 54.3
No 7 5.9
Don’t know 48 39.8
Total 120 100

A significant percentage of respondents (54.3%),
according to the data, believe that climate is
associated with a decline in the average wheat

yield. This finding highlights the potential impact
of climate variability and change on agricultural
productivity, specifically wheat production. The
diversity of responses illustrates the complexity of
the relationship between climate and wheat yield.
As a consequence of climate variability and
change, changes in temperature, precipitation, and
extreme weather can have both direct and indirect
effects on wheat crops.

Pre mature ripping

Premature ripping, which is another name for pre-
harvest fruit dropping, is a big problem that affects
many different kinds of fruit and causes farmers
and orchardists a lot of trouble. The word
"premature ripping" means that plants lose fruit
before it is fully ripe and ready to be picked. This
process, whether it's natural or caused by humans,
could cause big problems for agriculture, the
economy, and the supply line. The goal of this
study is to learn more about premature ripening,
including what causes it, how it affects fruit yields,
and how it might be stopped.

Table 5: Distribution of respondents on the basis of whether wheat yield has decreased due to premature

ripening and to what extent

Statement ;((%/SO) ][\I(OO %) ?(OO/I;)t know | ey tent f %
Do you think that Very low extent 8 6.6
the yield of wheat 58 5 57 Low extent 35 29.7
has decreased due (48.5) (4.1) (47.2) Medium extent 57 46.7
to premature ' ' ' High extent 18 15.6
ripening? Very high extent | 2 1.4
Total 120 100

A substantial proportion of respondents (48.5%)
believe that wheat productivity has decreased due
to premature ripening, according to the data. This
finding demonstrates an awareness of the
detrimental effects of premature maturation on
wheat crops and the potential repercussions on
agricultural productivity. 46.7% of respondents (57
people) ranked the impact as "Medium extent." The
diversity of responses illustrates the complexity of
the relationship between premature maturation and
wheat vyield. Premature ripening, which is
frequently caused by factors such as heat stress,
disease, and nutrient imbalances, can result in
shorter grain-filling periods and reduced grain
yields.

Effect of climate change on wheat

Wheat, one of the world most important crops,
feeds billions of people. Wheat productivity, the
agricultural chain, and the food supply are all
threatened by climate change. Rising temperatures
and unpredictable weather are threatening wheat
cultivation. Climate change threatens wheat output
and quality in a variety of ways, including
heatwaves and precipitation fluctuations, as well as
pests and viruses. To safeguard food supplies and
farmers' livelihoods, resilience measures must
address the effects of climate change on wheat
production. This article examines how climate
change affects wheat production and potential
solutions.
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Table 6 Distribution of respondents on the basis of climate change's effect on wheat production

very low Low extent Medium extent High extent Very high
Statements extent extent

f % f % f % f % | f %
Weed —growth | 19 | 156 |39 320 |47 385 |14 115 |1 0.8
incidence
Pest/disease 11 |90 15 123 |53 434 |31 25.4 | 10 8.2
incidence
Decrease in | ,, 16 |21 17.2 |39 320 |46 377 |12 9.8
yield of crop
Reduce the | ., g4 |gg 172 |53 434 |29 238 |6 4.9
soil's fertility
Lack of water | 57 |25 205 |59 484 |23 189 |6 49
supply for crops
More Flooding | 9 74 |13 107 | 47 385 | 44 361 |7 5.7
Pre ~ mature | ; 08 |13 107 |36 205 | 45 36.9 |25 20.5
ripening
High rain | g 41 |21 172 | 48 393 |34 279 |12 9.8
mtensﬂy
Reduced  soil | 1 g5 |39 246 |45 369 |27 221 |8 6.6
moisture
Farmers were inquired about the effect of climate ecosystems, societies, and economies.

change on the wheat production, framers response
was assessed by using the Likert scale. Among the
different factors, factors like decrease in yield of
crop, more flooding and Pre mature ripening were
ranked as “high extent” by 37.7, 36.1 and 36.9% of
the respondents respectively. Moreover, few
farmers also reported some other effects of
temperature on the wheat crop i.e. case of
Pest/disease incidence, reduce the soil's fertility,
lack of water supply for crops, high rain intensity
and reduced soil moisture was also reported by
some farmers and they ranked these factor as “high
extent”.

Awareness and adaptation practices
Climate change poses a hazard to our planet that is
never before seen with far-reaching effects on

Understanding the level of awareness and adoption
of climate change adaptation practices is vital for
addressing this urgent global crisis. This study
aims to examine the current state of climate change
awareness among individuals and communities, as
well as the wide variety of adaptation practices
used to mitigate its effects. This study seeks to shed
light on the crucial role of informed decision-
making and resilient practices in combating the
effects of climate change by analyzing the level of
climate awareness and the efficacy of adaptation
strategies. By identifying the factors that influence
climate awareness and successful adaptation, we
can promote sustainable strategies that safeguard
our planet's future for future generations.
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Table 7 Distribution of respondents on the basis of determining the awareness and adaptation practices

that help mitigate the effects of climate change

No awareness and not | Have awareness and | Have awareness and
Statement

done not done done
Cultivati f resistant varieti f % f % f %

ultivation of resistant varieties 36.9 29 18.7 53 444

Timely cultivation 3 2.7 14 12.9 103 84.4
Use of chemical substances 5 4.1 9 7.4 106 86.9
Use_ pf green manure organic | ., 9.8 31 254 77 63.1
Fertilizers
Use of farm yard manure 7 5.7 20 16.4 93 76.2
Mulching 60 49.2 37 30.3 23 18.9
Requirement to apply additional 97 291 63 516 30 246
water
Premature ripening of crops 5 4.1 18 14.8 97 79.5

Farmers were inquired regarding their awareness
and the adoption of the practices adopted by them
to mitigate the impact of climate change, it is
interesting to know that more than one third
(36.6%) of the farmers were not aware about the
existence of resistant varieties, therefore they were
not adopted these verities. While slightly less than
half (44.4%) of the respondents reported they were
aware about resistant varieties and adopted them.
On the other hand, an overwhelming majority of
the farmers were aware about the timely cultivation
(84.4%) and use of chemical substances (86.9%)
and they were adopting these practices in the actual
situation. Only one forth (24.6%) of the
respondents reported they were aware about need
of additional water requirement to the crop in case
of temperature severity. Similarly, the practice of
Mulching was not common among the farmers, as
it is clear from the table that about 19% of the
farmers were aware and adopted the mulching.

Lack of information about climate change
Climate change, which is a worldwide change in
temperature trends, weather events, and sea levels,
has become the most important environmental
issue on the planet. Nonetheless, despite its
growing significance, there is a huge gap in public
awareness and understanding of climate change
and its repercussions. Keeping this in view, farmers
were inquired whether they are aware or not about
the occurrence of climate change.

Table 8 Distribution of respondents on the basis
of lack of information about the occurrence of
climate change

Lack of information about

the occurrence of climate | f %
change

Yes 107 87.8
No 13 12.2
Total 120 100

Table 8 indicates that an overwhelming majority
(87.8%) of the respondents reported that they are
well aware about the climate

Lack of resources to prevent climate

The urgency of taking effective measures to
mitigate the effects of climate change and
implementing the proposed solutions has
increased. However, the lack of resources to
resolve this complex issue is a significant obstacle
to success. Governments, organizations, and
communities frequently face difficulties in
allocating the necessary resources to prevent
climate change-related damage due to budgetary
and technological constraints. Keeping in view
this, the respondents were inquired whether they
lacked resources or not to prevent the climate
change.
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Table 9 Distribution of respondents on the basis
of lack of resources to prevent climate change
damage and implement recommendations

Lack of resources to
prevent climate change

. f %
damage and implement
recommendations
Yes 105 86.1
No 15 12.3
Total 120 100

The findings were disturbing, with a high response
rate of 86.1% indicating that a considerable
majority of respondents recognized a lack of
resources to mitigate climate change damage and
execute recommended actions. Inadequate
resources can stymie successful adaptation and
mitigation measures, highlighting a key hurdle in
the fight against climate change. Financial
constraints are the principal cause of a lack of
resources. Climate change adaptation and
mitigation can necessitate significant investments
in renewable energy technology, infrastructure
renovations, and environmental efforts. Limited
budgets and funding allocations at the regional,
national, and global levels may stymie
comprehensive climate change measures.

Discussion

According to table 1, one fourth respondents
preferred Akbar-2019 because of its high
productivity and many other traits of the variety as
reported by Ahmad et al. (2020) that Akbar-2019
is a newly released wheat variety by the Wheat
Research Institute at Ayub Agricultural Research
Institute, designed for irrigated regions of Punjab,
Pakistan. It aims to support food security by
gradually replacing susceptible cultivars, helping
to prevent yield losses caused by sudden outbreaks
of diseases. According to Ahmad et al. (2022)
Galaxy-2013 variety was high productive variety
as reported by farmers.

In table 2, a vast majority (84.4%) of the
respondents reported that there is the increase in
temperature from the previous five years. Similar
findings reported by Shrestha et al. (2022),
according to them vast majority of the farmers have
observed shifts in climate conditions. Over two-
thirds of the questionnaire respondents and FGD
participants reported a perceived increase in the
frequency of floods and landslides due to this

climatic change. Besides the effects of this climatic
change on the humans’ life, these changes also
effected the productivity of animals as well as of
the crops. Janjua et al. (2010) reported that climate
change impacts agriculture in various ways,
including reduced agricultural output and
shortened crop growth periods. Tropical and
subtropical regions are likely to experience more
severe effects, while temperate regions might
benefit to some extent. For instance, wheat plants
typically have stalks ranging from 2 to 4 feet in
height, with grass-like leaves measuring 8 to 15
inches long. Each stalk ends in a spike, which is 2
to 8 inches long and contains the grain-rich part of
the plant. Depending on climate conditions, each
spike can hold between 20 to 100 kernels, and in
some cases, up to 300 kernels. Wheat does not
grow well in consistently warm and moist areas, as
excessive precipitation leads to lodging, disease,
and challenges in field operations. Farmers mostly
change the time of cultivation for the due to the
change in climatic condition. Because of this
practices the production of crop effected as
reported by Khan and Hanif (2007) that delayed
planting of wheat beyond mid-December
significantly reduces yields, with a 15-20 kg per
acre loss for each day of delay after late November.
Critical periods for water stress are from
adventitious root development to tillering, and
from anthesis to milk maturity.

Climate change decrease the production of the
wheat as reported in table 3 and 4. This decrease in
productivity was just because of the temperature
fluctuation as reported by Hussain and Mudasser
(2007), Wheat yields for the predominant varieties
are expected to decline across all scenarios where
climate change leads to temperature increases. This
is because the district has already surpassed the
optimal temperature range necessary for achieving
maximum yields with the current varieties during
the growing season. Tahir et al., (2011) found that
a temperature increase of 1.5°C could reduce wheat
yields by approximately 7%, while a 3.0°C
increase could result in a reduction of around 24%
compared to the average yield The sowing dates
had a significant impact on the germination count
per unit area. Germination was highest (190.77
m2) for seeds sown on December 1, which showed
a significant difference compared to those sown on
December 15 and December 30. Seeds sown on
December 30 had the lowest germination count

https://ijciss.org/

| Rehman et al, 2024 |

Page 2462


https://ijciss.org/

International Journal of Contemporary Issues in Social Sciences

Volume 3, Issue 3, 2024

ISSN(P):2959-3808 | 2959-2461

(147.44 m™), significantly lower than those sown
on December 1 and December 15. However, the
different wheat varieties did not show significant
differences in germination counts, and the
interaction between sowing dates and varieties was
also non-significant Sowing dates had a notable
effect on the germination count per unit area. There
is the great effect of temperature on the production
of grain it is also reported by the farmers as
indicated in table 4, that ripening of the crop is
affected. Besides the ripening of the seed,
temperature also effects in different ways as stated
in study of Wollenweber et al. (2003) that wheat is
susceptible to heat stress at different phonological
stages, but heat stress during the reproductive
phase is more detrimental than during the
vegetative phase, as it directly impacts grain
number and dry weight. Similar effects of climate
impacts on wheat crop is also reported in table 6.
There is need to adopt the practices of agriculture
which should mitigate the effect of climate change
as reported in table 7. Sometime these practices
prove effective as reported by Donaldson et al.,
(2001) increased straw yield from early sowing is
due to a higher germination rate, a greater number
of tillers per square meter, and taller plant height.
But sometimes these practices do not prove
effective. As said by Asseng et al. (2011) that early
sowing promotes higher straw yields by increasing
the number of tillers Temperatures above 34°C
cause increased leaf senescence in wheat crops.
Singh et al. (2011) reported that as temperatures
rise, farmers often adjust their crop cultivation
practices, especially the frequency of irrigation.
But all farmers do not adopt the innovative
practices as many studies reveal that farmers, often
with limited literacy, adopt these practices without
fully understanding their impact.

Conclusion and Recommendations

The impact of climate change on wheat production
in Narowal has become evident, as demonstrated
by farmers' observations of increased heat
intensity, reduced crop vyields, and premature
ripening. While efforts to adopt climate-resilient
practices, such as using climate-resistant wheat
varieties and timely cultivation, are being made,
the overall agricultural landscape faces significant
challenges.

To address these challenges, it is essential to:

- Promote the use of climate-adaptive wheat
varieties on a wider scale.

- Enhance farmer education on climate-resilient
farming techniques.

- Encourage collaborative efforts between local
communities, government bodies, and
international organizations.

- Develop and enforce policies aimed at mitigating
the effects of climate change, including penalties
for non-compliance.

By adopting these strategies, the resilience of
wheat production can be strengthened, ensuring
food security for future generations in the face of
ongoing climate challenges.
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