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Abstract

Water is an important natural resource to helps growers cultivate agriculture and is the main component
for the survival of life. Infrequent water supply impacts wheat crops and is responsible for socioeconomic
challenges among growers in Pakistan as well as in Sindh Province. Agriculture is the backbone of the
rural economy, 77% agricultural area of the Sindh Province is irrigated by the Canal Irrigation System
(CIS). The Taluka Kamber is located at the eastern slope of the Khirthar Mountain range in Sindh. The
irrigation system of Pakistan has a wide range to cover a large area to cultivate the Indus Plain and dry
lands. However, a few parts of Pakistan are being away from Canal Irrigation Systems. A few parts of the
study area are among those uncultivated regions of Sindh, where the entire area cannot be cultivated
through CIS. The majority of the population of the study area is engaged in agriculture. The research
reveals that water scarcity and its impacts on wheat crops and arable land in the research period. Primary
and secondary data were used to acquire the results. Close-handed questionnaires were designed to collect
the data from the concerned growers, while recent literature and departmental reports on agriculture, and
irrigation were used for secondary data collection. The Data Analysis was carried out by SPSS, and MS
Excel. The research shows that 12% of fertile land has been degraded and reduced wheat productivity in
the research period.
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Introduction

Agricultural water scarcity is considered as the availability of water for agriculture less than the demand for
water for agriculture. The demand for food is increasing worldwide, growers are trying to cultivate barren
lands for agricultural purposes to fulfill the world demand. Unfortunately, the season has shifted its patterns
now it's only for one or two months due to climate change.
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In a few regions of Pakistan, growers have changed their agriculture patterns due to water scarcity. Water
stress is an issue in the world but developing countries are facing it seriously because agriculture is the main
source of income in South Asian countries. The recent techniques and latest technologies in the field of
agriculture have replaced the premative methods. The demand for food is still more than the availability of
food. The availability of water for agriculture depends on the seasons in Pakistan. In Monsoon season, rain
is coming from the Himalayan Mountain Range to the Arabian Sea and from Thar to Afghanistan. Currently,
the country is grappling with the consequences of extreme weather events due to climate change (Bacha, et,
al, 2021). Climate change has advrse impacts on the availability of water resources even to groundwater
resources in Pakistan. Agricultur, food security, groundwater resources, water scarcity, and floods are
among the challenges brought by climate change. The Pakistan Meteorological Department (PMD) reports
that over 70% of natural disasters in Pakistan, mostly high-impact weather events, are associated with the
monsoon season (PMD, 2022).

Pakistan is among the top 8" countries facing water scarcity. Water scarcity is responsible for affecting the
quality and quantity of agricultural grains (Hatibu et, al. 2006) as well as the availability and interest of food
for consumers (Sorvari.J et, al, 2008). Water scarcity is responsible for reducing food quantity and less food
is responsible for increasing the prices of food worldwide.

Literature Review

Climate Change affects water scarcity, and agriculture productivity is directly affected by water scarcity.
According to the (IWMI), International Water Management Institution more than 70% of the world's water
is withdrawn by the agriculture sector, compacting with domestic and industrial demand (Katherine et, al,
2022). Water shortage is one of the important tasks of the century, and it is predictable to raise the effect of
Climate Change. An increase in population, economic growth, urbanization, changes in food, and
contaminated water resources impact food security and food-relevant issues. Overall, irrigated agriculture
shares 40% of world crop productivity in 20% of total cultivated land in the world. Apart from this, 84% of
the economic effect caused by drought on agriculture productivity has a main impact on food security in the
world. Water scarcity directly impacts the fertile land and converts it into barren land or desertification i.e.
90% of Lake Aral has been converted into desertification (Chandio, et, al. 2021).

Due to the shortage of water, Pakistan's land has become converted into a desert. The amount of arable area
for cultivating crops is dwindling daily. In Pakistan, the lack of water poses a more significant concern than
terrorism. Day by day, Pakistan's agricultural sector is being destroyed (Pirzada, B.M, et, al, 2015).

Since the last decade, the Sukkur barrage has been facing a water shortage. In 2021, a total 21 to 26% water
shortage was recorded at Sukkur Barrage (GoS 2022). But in November 2022, 38 to 40% of water shortage
was recorded at the Guddu and the Sukkur barrages (GoS 2022). This stress directly impacts the agriculture
of relevant canals. After the shortage of water, the Department decided to start a rotational plane to flow the
water in different canals. As per the rotational plan, the canals inventing from the Sukkur Barrage would
receive between 20,000 and 22,000 cusecs, while the canals originating from the Guddu barrage would get
between 5,000 cusecs and 6,500 cusecs (GoS 2020).

Study Area

The study area is one of the famous agricultural regions of Sindh, located at the western border of
Balochistan Province. The district Kamber-Shahdadkot is spread over 54752 kilometers, among this area,
Taluka Kamber covers 9,702 kilometers (P.S.Y.B, 2017), (Anwar, M.M & Chandio, N.H 2012).

The district is extended between latitude 27.34° 30, 94 to 72.36° 17, 92 North and longitude 67.58° 53.50 to
68.01° 39.39 East (Chandio, N. H., et, al, 2017). The Khirthar Mountain covers 15% area of the district and
the rest of 85% area is plain. Khirthar Mountain is crossing from the study area. A dozen of the Rain Water
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Rivulets (RWR) are flowing from the uplands of Khirthar Mountain. One of the world-famous Rivulet Nai
Gaj is also part of the mountain, apart from this, Mazarani Nai, Khinji Nai, and Chandia Nai are main RWR
contributing for irrigation in Taluka Kamber. The climate of the resaerch area is varied, the temperature is
90.64°F and it is 11.69% higher than Pakistan's average temperature. The area typically receives about 16
millimeters (0.63 inches) of rainfall. It is projected that Pakistan's temperature increase will increase the
global average, with the northern regions experiencing a greater rise compared to the south.

Cropping Seasons and wheat crop:

Like other parts of the country, district Kamber-Shahdadkot has two cropping seasons, Rabi and Kharif.
Wheat is a foremost crop of the Rabi Season, a different varieties like TD1, Saher, Sattar, Inglab, and Bosi
are being cultivated. Crop Water Requirement (CWR) is different in different parts of the world. Physical
parameters, Soil, and weather played an important role during the irrigation, it is estimated that 325 to 350
mm of water per growing season is required for wheat to grow smoothly at the Indus Plain. The weather
requirement to grow wheat is also different from other local crops, the crop needs different temperatures at
different stages from cultivation to harvesting. Normally, the wheat crop requires a minimum 57.2°F to
64.4°F temperature.
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Fig.1: Study area
Research Methodology

The research shows an assessment of socio-economic challenges by an inadequant water supply for
agriculture and its social impacts on wheat growers.

Primary Data Collection
The selection of interviewers was conducted based on land owners and farmers to serve the research
purpose. The farmers are direct stockholders of agriculture. So, it was decided to collect the opinions of

farmers by the interviews. A close-hand questionnaire was designed, twelve questions were asked from
respondents, five questions were about the demographic data (name, age, gender, education, and
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occupation), and, the remaining seven questions were about wheat crop cultivation. The random sampling
techniques were applied, the sample size of the research was 162.

Secondary Data Collection

Irrigated water data from Rice Canal, and Ghar-Wah Canal, was collected during the research period from
the concerned departments’ i.e. Irrigation and Agriculture Department, a few data were also collected from
the official website of the Pakistan Bureau of Statistics. However, some data was collected through some
recent literature. MS Excel and SPSS were used to analyze the data. Data was represented through MS
Office 2013.

Results and Discussion

The Rice Canal is a vital component of the extensive irrigation system that has been crucial to sustaining
agricultural activities in the region for centuries. The Rice Canal originates from the Indus River and flows
through the Larkana district, serving as a lifeline for the local agriculture sector. This canal is part of the
larger network of canals that were developed during the British colonial period in the 19th century as part
of the Indus Basin Irrigation System. These canals were instrumental in transforming arid and semi-arid
lands in the region into fertile agricultural areas, allowing for the cultivation of various crops, including
rice, wheat, cotton, and sugarcane (GoS, 2021). The data shows that water scarcity was found during the
research period. But in 2015 and 2018 water scarcity was more severe, on average, 31.60% less water was
received to Rice Canal in above said cropping years.
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Fig. 2: Show the water shortage

The research area is the 7th largest district of Sindh province where the wheat crop is being cultivated.
Wheat cultivation serves as a source of income for farmers in the region. It provides livelihood
opportunities and income for many rural households. Wheat is often part of crop rotation practices. This is
crucial for sustainable agriculture in the long term. Wheat contributes significantly to the overall
agricultural output of Taluka Kamber. It complements other crops, farming a diverse agricultural
landscape. Overall, wheat is of paramount importance in Taluka Kamber, contributing to the region's food,
economy, and sustainable agriculture. Its cultivation is deeply ingrained in the local agricultural practices
and livelihoods (Ibrahim et, al, 2017).
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During the research, 90% of growers were satisfied with cultivating the wheat crop in 2010, they sold out
wheat crops in markets, and some farmers stored wheat for food purposes in their homes in 2010. However,
in 2021, most growers were not satisfied with the wheat crop due to water scarcity.

Table. 1: Area under wheat production during the research period

2010-11 53,160 169,345 3.1855 0000 950 0000
2011-12 54,100 157,128 2.9043 -0.2812 1050 7350
2012-13 52,124 150,288 2.8832 -0.3023 1200 9060
2013-14 55,288 160,600 2.9047 -0.2808 1200 8400
2014-15 55,105 165,304 2.9998 -0.1857 1300 6035
2015-16 54,180 170,150 3.1404 -0.0451 1300 1462
2016-17 54,270 158,242 2.9158 -0.2697 1300 9067
2017-18 51,348 149,442 2.9115 -0.274 1300 8905
2018-19 56,430 182,905 3.2412 +0.0557 1300 +1810
2019-20 56,082 177,678 3.1681 -0.0174 1300 609
2020-21 55,560 166,798 3.0021 -0.1834 1400 8253
Average 54,332 1,64,353 3.02 -0.16 == Rs: 5914.2

Source: (District Irrigation Department Kamber-Shahdadkot 2021), & (Agricultural Policy Institute 2022).

According to the research, the district Kamber-Shahdadkot is afforded the average loss of Rs: 5914.2 per
hector due to inadequate water supply for the wheat crop and an average loss of total district is Rs:
321,330,314/-. This huge economic loss is the main cause of social and economic deprivation among the
growers.

Growers in Taluka Kamber often have mixed views about water scarcity. On one hand, they recognize the
severe challenges posed by water scarcity, as it directly impacts their ability to irrigate crops and maintain
agricultural productivity. Many are concerned about reduced crop yields, increased costs due to the need
for water-efficient technologies, and the potential for water disputes. However, views on water scarcity can
also vary depending on the region and the specific circumstances of individual growers. In some areas,
farmers may have access to more reliable water sources, such as canal irrigation, and therefore may not
perceive water scarcity as acutely as others who rely on rain-fed agriculture or groundwater.

Overall, while many growers in Taluka Kamber are deeply concerned about water scarcity and its impact
on agriculture, their specific views and opinions can be complex and multifaceted, reflecting their
individual experiences and local conditions (Hussain, et, al, 2017). Water scarcity is a burning issue of the
research area, and directly impacts the socio-economic standard of common people. During the field
survey, respondents were asked about the impacts of water scarcity on agricultural land. More than 64%
responded that part of agricultural land has been converted to barren land due to inadequate availability of
water. More than 18% were of the view that part of agricultural land has been converted to barren land
owing to insufficient investment in crop cultivation. More than 16.7% of respondents highlighted that
agricultural productivity has been affected by water scarcity in the study area.

Conclusion

The socioeconomic status of common growers is connected with water availability. The overall result
shows from 2010-11 to 2020-21, that wheat production has reduced annually, with the rate of 9.68% (2010-
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11), 10.48% (2011-12), 9.66%, and 6.19 %. (2012-13), 9.68% (2013-14) respectively, 6.19 % in 2014-15.
The research shows that 51.88% of water shortage was recorded in the reporting period, with a rate of
4.71% per year. It was found that from 2010 to 2018, the rate of water shortage and wheat production
statistically decreased, however in 2019-20 suddenly the amount of irrigated water became sufficient. The
average wheat production decreased by 5% per year.

Recommendations

e The region is famous for Rice, wheat, and vegetables, but owing to water shortage crop production
is decreasing. It is recommended to introduce low-water-consuming varieties of wheat as several
developed countries have introduced Low-Water-Consumption (LWC) varieties.

e Provisional and district Governments are suggested to start awareness programs in the research
area as growers can cultivate the new LWC varieties of wheat.

e The Government is suggested to facilitate the growers as they can purchase the seeds of LWC
varieties.

e It is suggested the policymakers to introduce a water management program and construct a water
reservoir (Dam) to store the rainwater of RWR.
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