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Water is an essential element of life. Without water, life can't exist. Water is one-third of the earth. It It is 
an essential element for different metabolic processes in plant body such as seed germination, 
photosynthesis, transport of different materials in plants, chlorophyll formation, and absorption of 
minerals. There are many sources of water like rainfall, rivers, glaciers, groundwater and surface water, 
etc. In past Pakistan was a water surplus country, but at present it is a water deficit country. Pakistan is 
an agricultural country. Agriculture mostly depends on water. Pakistan's agriculture made Pakistan's 
economy strong. From few recent years, the water quantity in Pakistan is becoming low. There are many 
reasons behind this scarcity like overpopulation, water pollution, climate changes, natural disasters, 
wastage of water, and improper management, etc. and this scarcity of water adversely affects the 
agriculture of Pakistan. This paper will help in understanding the sources of water in Pakistan, causes of 
water scarcity in Pakistan, and its effect on the agriculture of Pakistan. It will be fruitful to increase the 
economy of Pakistan by agricultural products.   
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INTRODUCTION 

Water is an environmental factor for plants. 
An environmental factor means anything that 
affects the structure, function, and growth of a 
plant. Water comes in two categories of 
environmental factors, Edaphic factor and Climatic 
factor. There are four different categories of plants 
based on water availability like xerophytes (the 
plant that grows in water scarcity).Hydrophytes 
(plants that grow at wet places).Halophytes 
(plants that grow in saltwater).Mesophytes (plants 
that grow in a normal amount of water). Pakistan 
is a developing country and mainly based on 
agriculture. The art of cultivating plants is called 
agriculture. This review was carried out to 
evaluate the causes of water scarcity and its 
effect on the agriculture of Pakistan. The data 
gathered from different reports, surveys, and 
research papers may help the researchers to work 

on the solution to water scarcity. 

Main text  
Water is an essential element of life. In 

Pakistan, it is more important due to its 
agriculture. Agriculture shares 24% of the GDP 
(Gross Domestic Product)of Pakistan (Akram et 
al.2016). 

Water sources  
The water resources of Pakistan include 1) 

Surface water 2) Groundwater 3) Rainfall 4) 
Glacier. 

Surface water 
The surface water resources in Pakistan are 

the Indus River and its tributaries.About 106 MAF 
out of 146 MAF of water is diverted to the canals 
from rivers annually. In Pakistan, rivers flow 
individually and rise with monsoon rains from July 
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to September. 
The Indus River alone provides 65% of the 

total flow individually (Akram et al.2016). Under 
such circumstances as Pakistan faces the 
problem of water crisis in agriculture and other 
fields, there is a need for a strategy to store as 
much water as possible during the months of 
maximum flow (Akram et al.2016). Hilly areas of 
the country are another source of surface water 
that has not been managed properly. 60% of this 
can be used for crop production(Akram et 
al.2016). 

Glaciers 
Nearly 13,680 sq. km of Pakistan's total area 

is covered by glaciers that help to boost the river 
turnoff in warm weather (Hussain et al.2015). 
Many research studies showed that glaciers in 
Pakistan are diminished to one-fifth and will be 
diminished completely by 2035. 

Rainfall 
Rainfall is neither sufficient nor regular in 

Pakistan. About 70% of the annual rainfall occurs 
from June to September of every year. Due to 
lack of proper management and sources for the 
storage and utilization of rainwater, much of the 
rainwater became lost. Thus, the large part of 
rainwater becomes the cause of floods in the 
villages/cities near rivers or damages these areas 
or flow into the seas without any economic benefit 
to the country. Major sources of rainfall in 
Pakistan are Western Depressions (December_ 
March) and Monsoons (July _September)(khoso 
et al.2015). During the seasons of Kharif and 
Rabi, the entire Indus Plain receives an average 
rainfall of 212mm and 5mm, respectively (Naseer 
2013). 

Groundwater 
Groundwater resources of Pakistan exist in 

the Indus plain which is a fast source of water for 
irrigation. About 99% of groundwater is 
freshwater. For irrigation, water is obtained 
through tube-wells. The total potential of 
groundwater in Pakistan is 55 MAF (Pakistan 
water Strategy report, 2018) as the groundwater is 
overexploited creating a threatening condition for 
the country. 

Agriculture and Water 
Plants require water for photosynthesis and 

growth and reproduction. Humans obtain most of 
their energy and nutrients from crops and 
livestock. These nutrients require water and land 

for production. Agriculture is the backbone of the 
economy of Pakistan and irrigation is the major 
source of agriculture.  Pakistan's irrigation system 
is considered one of the world's largest systems. 
Due to the lack of water resources for agriculture 
in Pakistan, now Pakistan's agriculture is 
destructed to an extent. 

Water scarcity                                                       
Most of the land of Pakistan is turning into 

desert due to the unavailability of water and fertile 
land for crops is decreasing day by day. Water 
scarcity in Pakistan is a bigger threat than 
terrorism. Pakistan's agriculture is facing 
destruction day by day. This alarming condition is 
very dangerous as man can't live without 
agriculture. Pakistan is the third most affected 
country in terms of water scarcity(Zulfiqar 2020) 
By 2016 water availability per capita has fallen 
close to 1000 cubic centimeters and is expected 
to decrease further(Zulfiqar 2020). Pakistan has 
basic resources but due to improper 
management, Pakistan is suffering from a water 
crisis. Pakistan has crossed the “water scarcity 
line” in 2018(Pakistan Council of Research in 
Water Resources (PCRWR). Research warned 
that Pakistan will have water scarcity by the year 
2025 if proper management is not held. One-third 
of the people of Karachi lack clean water and 
health facilities (Global Facility of Disaster 
Reduction and Recovery). 

Causes 
Many factors are involved in water scarcity in 

Pakistan like1-population growth 2-climate 
change3-Natural disasters like floods 4-wastage 
of water5-water politics 6-water pollution 7-
Agriculture. 

Population growth 
According to a report of 2020, Pakistan is the 

fifth most populous nation in the world with a 19.3 
million population growing at a rate of 15.2% per 
year.Now 20% of the total country's population 
has clean drinking water. The remaining 80% 
population depends on polluted water 
contaminated by sewerage (Daud et al. 2017). Its 
main cause is the fast increasing population.   

Climate change 
Climate change is a global phenomenon 

manifested through global warming (Mumtaz et 
al.2017). Its negative consequences on natural 
resources, anthropogenic activities, and natural 
disasters were reported (Mumtaz et al.2017). It 
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was observed that the average temperature in 
1995 was 0.4 degrees higher than the average 
temperature in 1895 and at end of the 21st 
century,Bangladesh 10% area was likely to be 
submerged by the sea(Mumtaz et al.2017).By 
observing this, it is estimated that the temperature 
will increase by 0.9 degrees centigrade and 15 
degrees centigrade by the years 2020 and 2050, 
respectively (Mumtaz et al.2017).This increasing 
temperature is also affecting the water resources 
in Pakistan 

Natural disasters like flood 
Pakistan has faced severe droughts and 

floods already.Due to increasing temperature, the 
risk of floods and drought are also rising.many 
floods occurred in Pakistan in different 
years(Table 1)(, Mumtaz et al.2017). 

Table 1: Details of floods that occurred in 
Pakistan in different years. 

 

Water Politics 
There was an agreement of Pakistan with 

India in 1960 on the custody of rivers. Those three 
rivers will be in the custody of Pakistan and three 
in India. However, India started violating the rule 
with time by building dams on the rivers that are 
common in India and Pakistan. As a result, 
Pakistan is facing the problem of scarcity of water. 
Which affects our agriculture? IBIS: Indus Basin 
Irrigation System includes Sutlej, Ravi, Beas, 
Chenab, and Jhelum. These are the major water 
sources in Pakistan. In Indus Basin, water canals, 
rivers, and streams transport water to farms 
constantly. Water supply duration is according to 
the size of the farmer's land. Water sharing 
pattern across the border and within country is not 
stable. 

Wastage of water 
 The people of Pakistan have no awareness 

to conserve water, they waste more water than 
they use. Water is a renewable resource but there 
is no proper management in Pakistan to refine 
water and used it again. Industries also use 
freshwater instead of using refined water. 
Calculated research was conducted in 2015 that 
told about all resources of water, used water, and 
wasted water (Fig.1)(Khoso et al.2015). 

 

 

Figure1: Detail of total water, wasted water, 
and used water. 

Abbreviations used: MAF (Mili Acre Feet), 
W.Cs(water canals) 

Agriculture as a cause 
Agriculture is both a cause and a victim of 

water scarcity (Molden et al.2010). The water is 
used badly and thus it is threatening life which is 
dependent upon water and agriculture (Molden et 
al., 2010). All fertile land of Pakistan is turning into 
desert (Molden et al.2010). In crop growing 
season, a proper amount of water is not available 
to farmers for irrigation.  Then farmers use 
groundwater for irrigation and this is the main 
reason of day by day decreasing water table. A 
day will come when no grounrahdwater remains in 
Pakistan to fulfill even domestic needs. We should 
build dams to prevent the loss of water that goes 

Sr.
# 

years 
Area 

 Affected 
(Km2) 

Lost  
lives 

1 1956 74,406 160 

2 1957 16,003 83 

3 1973 41,472 474 

4 1976 81,920 425 

5 1978 30,597 393 

6 1988 6,144 508 

7 1992 38,758 1,008 

8 1994 5,568 431 

9 2010 38,600 16,000 

10 2011 9,098 516 
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into the Arabian sea every year. The thing that is 
used by the plants in the highest amount is water 
as it is used to absorb substances from the soil.  

Therefore, if water is not available to plant, the 
drought conditions occur and cause the death of 
plant. The highest amount of water is used in 
agriculture in Pakistan (Khoso et al.2015)(Table 
2). 

Table 2: Details of usage of water by all 
sectors in Pakistan 

 

Water pollution 
 Clean drinking water is now available to only 

20% of the country’s population. And only polluted 
water (with sewerage and fertilizers, pesticides) is 
available to 80% population (Daud et al. 2017). 
80% of the total diseases and 30 % of total deaths 
are caused by this polluted water(Daud et 
al. 2017). E.coli bacterium multiplied to trillions in 
a week in dried pipelines (Ebrahim 2017). And 
then we use these pipes for water supply without 
any treatment (Daud et al.2017). If we use this 
polluted water, it not only causes death but also 
causes several diseases like tooth diseases, 
diarrhea, dysentery, typhoid, and many other 
water-borne diseases (Daud et al.2017). Over two 
million deaths in the world every year occurred 
due to water-borne diseases, mostly of children of 
five years (WHO,2018). Drinking water with high 
concentration of arsenic is affecting sixty million 
people in Pakistan (Guglielmi 2019). Many 
diseases like restricted pulmonary diseases, 
diabetes problems, skin diseases, skin lesions, 
cancer, cardiovascular problems, and problems in 
endocrine glands are caused by arsenic (Rahman 
et al. 2018). 

Effects 
From the above-mentioned causes, it is 

cleared that many factors cause the scarcity of 
water in Pakistan and there are many adverse 
effects of this scarcity. 

Agriculture as a victim 
Agriculture is the most affected sector of 

Pakistan by the scarcity of water.Because 
agriculture mainly depends on water. Different 
crop productivity is affected by this scarcity. In 
Pakistan, wheat is the chief source of food for the 
whole population, while rice is the second most 

necessary food grain. The preservation of water 
rice-based cropping system is more important 
because of the more freshwater used for rice 
production. 

 As Pakistan is an agricultural country; its 
major crops are wheat, rice, cotton, maize, and 
sugarcane. Some crops require a large amount of 
water for their proper growth and productivity. 
Sugarcane requires a large amount of water 
among them than rice, cotton, and wheat follow it, 
respectively. Cotton is the largest cash crop of 

Pakistan (also called white gold), cotton fiber 
used in the textile industry, seeds used for oil, its 
wood is used as shipping crates and skid boxes 
as fuels (Qamar et al. 2018). The shortage of 
water affects the cotton crops and reduces their 
productivity which has a direct impact on the 
economy of Pakistan. In the words of Islamabad 
Chamber of Commerce and industry(ICCI) farmer 
senior vice President Malik Sohail Hussain” Fear 
of neglect has resulted in a shortage of water for 
all sectors of the economy while agriculture is the 
worst-hit sector as it is facing a shortage of water 
up to 50% at some places”. After cotton sugar is 
largest cash crop in Pakistan. It also uses an 
intensive amount of water but its productivity is 
reduced due to large salty conditions. The most 
important food grain in Pakistan is wheat. Water 
stress has a bad impact on the wheat crop which 
leads to loss of productivity of food. Due to water 
shortage, some varieties of wheat produced a 
reduced number of spikelets and small. Rice is 
also a major food crop in Pakistan. Rice fields 
need flooded water every time it is also affected 
by water shortage and reduced panicle length, no. 
of grains per panicle, and size of the stem. The 
government has set a target for sugarcane at 
68.15 million tones, and rice at 6.931, maize at 
5.3 million tones, and cotton production at 14.37 
million bales which is difficult to achieve due to the 
shortage of water. The Chamber of Commerce 
and Industry former senior vice president said, 
"the target of mung mash, tomatoes, and chilies is 
also difficult to achieve”. 

Pakistan is the water scarce country because 
of less than 1000 cubic meters per person water 
availability so it is a water-scarce country. This 
level is crossed by the country in 2005. And it was 
said that if this level will reach to 500 cubic 
meters, the country will be scarce of water to 
2025. The effect of water crisis in Pakistan is 
already being felt among people. Pakistan uses a 
lot more water to produce crops than in other 
countries; such a situation affects our agriculture 
production and thus affects the GDP. Water 

Sectors Usage Percentage 

Agriculture  69%  

Domestic 8% 

Industry 23% 

https://link.springer.com/article/10.1007/s11356-019-04483-w#ref-CR5
https://link.springer.com/article/10.1007/s11356-019-04483-w#ref-CR5


Sheikh et al.                                         Causes and effects of water scarcity on agriculture of Pakistan 

 

    Bioscience Research, 2021 volume 18(1): 439-444                                                             443 

 

shortage directly affects the agricultural sector as 
the farmers of Pakistan are worried about the 
future of its cotton crops as they could not get 
much irrigation water this year. According to the 
latest statics released by the Indus River System 
Authority(IRSA) of Pakistan last month, the 
country’s South Sindh and east Punjab provinces 
will face 51% water shortage in the future 
because there is only 220,000 cusec area of 
water available, for less than the demand of water 
in the country. It was noticed that in June last year 
water inflows were 375, 00 cusecs while this year 
it dropped to 112,900 cusecs resulting in the 
widening gap of supply and demand for irrigation 
water. Pakistan’s top water reservoir, Terbela and 
Mangla dams are already facing erosion and their 
water storage capacity is likely to reduce by 33% 
by 2020. In the absence of new dams, the 
irrigation system of the country will be affected. In 
1990, the country crossed the water stress line 
and in 2005 it crossed the water scarcity line and 
if immediate actions are not taken to preserve 
water, the country may run dry by 2025(PCRWR). 

Hydropower 
According to Farhan Hussain, Upper region of 

Pakistan has 40,000 MW of hydropower but we 
have utilized 13%(Hussain.2015).Out of 
192,45MW of power generation capacity of 
Pakistan we get 70 %from thermal and 30% from 
hydel and nuclear(Khoso.2015).We can achieve 
the target of power generation project of 
75149MW by 2025 by constructing dams to save 
water from being wasted(Hussain.2015). 

CONCLUSION 
Therefore, our country's resources like rivers, 

seas, glaciers, canals, etc. must be protected to 
overcome the scarcity of water in Pakistan. Water 
scarcity is a tremendous issue of today but the 
people of Pakistan have no awareness about this. 
They waste water as a useless thing. The problem 
of water scarcity requires much more attention as 
our country is a developing country. Some people 
are being made to overcome this problem, but 
these efforts are not enough. As we mentioned, 
most of the water in Pakistan is polluted, So 
efforts should be done to lessen the water 
pollution. Industrial sewage water should be 
treated before adding to the water resources. 
There is also a need to solve the problem of water 
politics in India by discussion. Water scarcity can 
also be reduced by adopting the 3Rs strategy. We 
should reduce the use of water. Reuse strategies 
should be applied in industry. And the recycle 

strategy must be applied to industrial sewerage 
water and then this water must use again. Air 
pollution should also be controlled as it brings a 
large change in climate and climate change 
causes water scarcity. Air pollution can be 
controlled by increasing plantations. As P4P(Plant 
for Pakistan 2018-2023) is a tremendous project 
in Pakistan for plantation. People should be given 
awareness to save/conserve water by organizing 
conferences and seminars. Awareness should 
also be given to farmers for conserving water as 
agriculture uses the most amount of water in our 
country. The most important concern is that water 
resources should be conserved to avoid water 
scarcity. 
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