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INTRODUCTION

Climate change poses a significant threat to
global agriculture, with impacts ranging from
changes in crop yields and growing seasons to
increased prevalence of pests and diseases
(Fahad & Wang, 2020). Pakistan is
particularly vulnerable to these impacts as a
developing country with a large agricultural
sector (Hussain et al., 2020). This paper
reviews the effects of climate change on
agriculture in Pakistan and discusses strategies
for adapting to these changes and promoting
agricultural sustainability.

ABSTRACT
This study presents an in-depth analysis of the consequences of climate change on agriculture in
Pakistan. Particular attention will be paid to the effects of climate change on the most important
crops, the opportunities for adaptation, and the strategies for maintaining agricultural
sustainability. Regarding Pakistan's reliance on agriculture, the country's food security, rural
livelihoods, and national economy must get an understanding of these implications.
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Brief Overview of Agriculture in Pakistan
Agriculture is a cornerstone of Pakistan's
economy, contributing significantly to the
GDP and employing a large portion of the
population. The country's major crops include
wheat, cotton, rice, maize, and sugarcane
(Abid et al., 2016).

The Role of Agriculture in the Economy
Agriculture plays a critical role in Pakistan's
economy, contributing significantly to the
country's Gross Domestic Product (GDP). It
acts as a primary source of income for a large
percentage of the population, particularly in
rural areas.
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The sector also serves as the main source of
raw materials for many industries, including
textiles and food processing. Agricultural
exports represent a significant portion of
Pakistan's export revenues, highlighting the
sector's importance in international trade
(Shahbaz Haq et al., 2021).

Major Crops Grown in Pakistan

Pakistan has a diverse agricultural sector, with
several crops playing critical roles in the
economy. The primary crops include wheat,
cotton, rice, maize, and sugarcane. These crops
not only provide food for the local population
but also contribute significantly to export
revenues. The cultivation of these crops is
distributed across the country, with certain
regions specializing in specific crops due to
differences in climate and soil conditions
(Khan et al., 2020).

Agricultural Practices and Techniques
Agriculture in Pakistan encompasses a wide
range of practices, from traditional farming
techniques to more modern methods. These
practices vary widely by region and crop.
While some areas have embraced
mechanization and advanced irrigation
systems, others still rely on more traditional,
labour-intensive  methods. The use of
fertilizers and pesticides is also widespread,
although their use can vary depending on the
crop and the specific practices of individual
farmers (Hussain et al., 2016).

Irrigation and Water Use

Pakistan's agricultural sector relies heavily on
irrigation due to the country's arid climate and
uneven distribution of rainfall. The country
has one of the largest irrigation systems in the
world, which supports the cultivation of a wide
range of crops. However, issues such as water
wastage, inefficient irrigation techniques, and
water pollution pose significant challenges to
the sector (Shahbaz Boz et al., 2021).
Challenges Facing the Agricultural Sector
Despite its importance, the agricultural sector
in Pakistan faces numerous challenges. These
include a lack of access to modern farming
technology, water scarcity, soil degradation,
and vulnerability to climate change.
Additionally, the sector is affected by
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economic factors such as fluctuating
commodity prices, market access issues, and
inadequate infrastructure. These challenges
require comprehensive solutions to ensure the
sustainability of agriculture in Pakistan (Malhi
etal., 2021).

The Importance of Agriculture for
Pakistan's Economy

Agriculture is the lifeline of Pakistan's
economy. It not only provides food for the
population but also raw materials for industries
and a livelihood for the largest percentage of
the country's labor force (Saddique et al.,
2022).

Contribution to Gross Domestic Product
(GDP)

Agriculture has a significant role in Pakistan's
economy, contributing substantially to the
country's GDP. It not only provides
livelihoods to a significant portion of the
population but also drives the growth of many
related sectors, such as manufacturing and
services. The financial health of these sectors
is often directly tied to the prosperity of
agriculture (Khan et al., 2016).

Employment Generation

The agricultural sector in Pakistan is a
significant employer, providing jobs directly
and indirectly. Direct employment includes
farming, livestock rearing, and fisheries, while
indirect employment involves sectors like
transport, machinery, marketing, and agro-
processing industries. A healthy agricultural
sector, therefore, contributes to overall
employment and income generation (Chandio
etal., 2021).

Agricultural Exports

Pakistan is a major exporter of several
agricultural commodities, including rice,
cotton, and textiles. These exports earn
valuable foreign exchange, helping to balance
the country's trade and maintain its foreign
reserves. Thus, agriculture has a crucial role in
supporting  Pakistan's external economic
stability (Babar et al., 2020).

Food Security

The agricultural sector's success directly
influences Pakistan's food security. A
productive agricultural sector ensures a stable
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supply of food, contributing to both the
availability and affordability of food for the
population. As such, agriculture is essential for
ensuring the nutritional wellbeing of the
country's citizens (Gorst et al., 2018).

Raw Material Supply for Industries
Agriculture provides raw materials for many
industries, including textiles, sugar, leather,
and food processing. These industries' health
and success heavily depend on the agricultural
sector. Therefore, the performance of
agriculture can have a ripple effect throughout
the wider economy (Mahmood et al., 2020).
Major crops in Pakistan affecting by
climate change

Wheat

Wheat is a staple food in Pakistan, and its
production is sensitive to changes in
temperature and precipitation. Climate change,
characterized by rising temperatures and
erratic rainfall, can lead to shorter growing
periods and increased susceptibility to pests
and diseases, affecting wheat yields (Ashraf et
al., 2022).

Cotton

High temperatures and water stress severely
impact cotton, a key cash crop in Pakistan.
Prolonged heatwaves can lead to lower boll
production, while increased precipitation can
exacerbate pest infestations, notably the cotton
leaf curl virus (Babar et al., 2023).

Rice

Rice cultivation, particularly in the Sindh and
Punjab regions, is wvulnerable to climate
change due to its high-water demand.
Droughts, heat stress, and changing monsoon
patterns can lead to decreased productivity.
Also, salinity intrusion in coastal areas due to
rising sea levels poses a threat (Ahmad et al.,
2015).

Maize

Maize, a significant food and fodder crop in
Pakistan, is affected by climate change in
multiple ways. Rising temperatures can
accelerate crop development, shortening the
growing season and reducing yield potential.
Droughts and heat stress can also negatively
impact pollination and grain formation (SHAH
etal., 2023).
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Sugarcane

Sugarcane, a major industrial crop in Pakistan,
requires substantial water. Drought and heat
stress due to climate change can lead to lower
cane yields and sugar content. Additionally,
climate change can influence the prevalence
and distribution of pests and diseases affecting
sugarcane (Farooq & Gheewala, 2020).

Barley

Barley, a significant winter crop, is sensitive to
rising temperatures. High temperatures during
the grain-filling stage can lead to a decrease in
grain weight and overall yield. Furthermore,
changes in precipitation patterns can affect the
availability of water for irrigation (Aziz et al.,
2016).

Millet

Millet is generally more tolerant of drought
and high temperatures than many other crops.
However, extreme weather events and
unpredictable rainfall patterns can still
negatively impact its yield. These impacts may
be more pronounced in rain-fed areas (Ullah et
al., 2017).

Chickpea

Chickpea, a major pulse crop, can suffer from
reduced yields due to heat stress and irregular
rainfall patterns. Increased temperatures can
lead to a shorter growing season, thereby
reducing yield potential. Chickpeas also face
the risk of increased disease and pest
outbreaks with changing climate conditions
(Gaur et al., 2013).

Sorghum

Sorghum, used as both a food and fodder crop,
is generally drought-tolerant but can be
negatively affected by extreme temperatures
and rainfall variability. Furthermore, climate
change can influence the prevalence of pests
and diseases that affect sorghum (Hassan et
al., 2018).

Potatoes

Potatoes, a significant crop in the highland
regions, are impacted by climate change in
several ways. Rising temperatures can lead to
increased  evapotranspiration and  water
demand. Potatoes also face increased disease
risk, including late blight, under warmer and
more humid conditions (Khalil et al., 2021).
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Climate Change: A Global Perspective
Climate change is one of the most urgent
issues of our time. Increasing global
temperatures, changing precipitation patterns,
and more frequent extreme weather events are
among  agriculture's  most  significant
challenges worldwide (Hussain et al., 2018).
Climate Change Impacts on Agriculture: A
General Overview

Across the globe, climate change is impacting
agriculture through higher temperatures,
changes in rainfall patterns, and increased
frequency and intensity of extreme weather
events. These changes can lead to reduced
crop yields, changes in the types of crops that
can be grown in certain areas, and increased
vulnerability to pests and diseases (Mustafa,
2011).

Steps to overcome the effect of climate change
Crop Diversification and Rotation

Crop diversification involves growing a
variety of crops in the same field in sequential
seasons. It is an effective strategy to improve
soil health, manage pests, and buffer against
the impacts of climate variability (Shahbaz et
al., 2017). Crop rotation, in which different
crops are grown in the same field in a planned
sequence, can also help manage soil fertility
and combat pests and diseases. Diversified
farming systems can provide more stable
yields and incomes in the face of climate
uncertainties.

Improved Irrigation Practices

Efficient irrigation practices are key to
mitigating the effects of climate change in
water-scarce regions like Pakistan.
Implementing water-saving techniques such as
drip and sprinkler irrigation, promoting water
conservation, and improving water
management can all help optimize water use
(Muzammil et al., 2021). Additionally, the
utilization of marginal quality water (like
treated wastewater) for irrigation could be
explored under careful management.

Adoption of Climate-Smart Varieties
Breeding crops for resistance to heat, drought,
and pests is a critical adaptation strategy.
Many research institutions are developing new
crop varieties that are more resilient to the
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changing climate. Disseminating these
climate-smart varieties to farmers, along with
appropriate management practices, can help
buffer against yield losses due to climate
change (Shahzad et al., 2021).

Soil Management Practices

Soil management practices that enhance soil
health and fertility can help crops better
withstand climate stress. This includes
practices like organic farming, conservation
tillage, and the use of cover crops and green
manures. These practices can improve soil
structure, increase organic matter, enhance
water-holding capacity, and reduce soil
erosion, thereby promoting crop resilience
(Kahlown et al., 2006).

Capacity Building and Extension Services
Providing farmers with the knowledge and
skills to adapt to climate change is essential.
This includes training on climate-smart
agricultural practices, guidance on the use of
weather forecasts, and support for decision-
making under climate uncertainty.
Strengthening extension services can help
disseminate this knowledge and provide
ongoing support to farmers as they navigate
the challenges posed by climate change
(Safdar et al., 2014).
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CONCLUSION
In conclusion, the impacts of climate change
on agriculture in Pakistan are substantial,
affecting the major crops and overall
economy. However, through strategies like
crop diversification, improved irrigation
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practices, adoption of climate-smart varieties,
soil management, and strengthened extension
services, these impacts can be mitigated.
Continuous research and policy support are
essential to ensure the sustainability of
Pakistani agriculture in the face of climate
change.
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