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Abstract: Climate change has multifarious impacts on soil, water and yield production. Considering this important aspect, a research study was carried 
in order to find out climate change impacts on soil resources and crop productivity in Jacobabad with aim to develop innovative soil and crop 
management practices as to minimize on-farm climate change impacts in the area. In our study, we tried to assess climate change impacts on soil 
salinity level, organic matter decomposition rate, soil moisture relationship, outbreak of plant diseases and insects pest in the area. Our study revealed a 
close relationship between climate change and soil health and cop productivity of the area. Currently, 60% soils of the study area are moderately saline 
having 7.8 pH and about 20% soils are sodic saline soils having ph 8.5 respectively. Organic matter content is less than 0.002% across study area. 
Moreover, plant diseases such as wheat rust, bacterial blast, powdery mildew and insect pests like aphid are occurring widespread. All these factors 
have left serious implications on the crop production. According to our findings that 40% to 45% cereal crop production such as of rice and wheat has 
declined. Currently, there is dire need to adopt innovative on farm practices to mitigate climate change impacts on soil resources of the area. 
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1. Introduction 
Agriculture constitutes a largest share in the economy of 
Pakistan. That’s, why it is called a back bone of Pakistan’s 
economy. The overall good performance of agriculture 
sector is very essential to uplift the economy of Pakistan. 
According to, recent statistics, it contributes 24% of total 
GDP growth and accounts half of the labor employed and is 
the biggest source of foreign exchange earnings that 
accounts about 80% of total export earnings. Hence, the 
development of agriculture sector is the need of hour. 
Besides, Agriculture has been severely hit by changing 
climatic conditions in Pakistan. Severe flash flood, drought, 
heavy rainfall, hot temperature and dry wind are major 
climatic factors affecting yield production of major crops of 
the country. Presently, these factors pose greater threat to 
agriculture sector in Pakistan. Agriculture productivity per 
acre is not satisfactory throughout Pakistan. Currently, 
agriculture sector is facing multidimensional crises such as 
soil salinity and sodicity and outbreak of epidemic crop 
disease and insect paste. This is all because of changing 
climatic condition of the region. Climate change has raised 
serious concerns for developing countries and Pakistan is 
not alone to face tremendous social, environmental and 
economic impacts. The many impacts on agricultural due to 
climate change have received high concerns in Pakistan. 
As, the climate change is closely linked to food security and 
poverty of a vast majority of the country’s population. 
Pakistan’s status as a developing country is dependent 
mainly on agricultural sector making it highly vulnerable to 
the effects of climate change. Hence, it requires a great 
deal of research and innovation of new techniques to coup 
up the impacts of climate change in Pakistan.  
 
 
 
 
 
 
 
 
 

Agriculture is a major interest of people of district 
Jacobabad. This is the reason that more than 80% 
population of district Jacobabad is directly dependent on 
agriculture sector. It provides 70% of job opportunities to 
local people of district. Similarly, various crops are grown 
throughout the district. Rice, bajra, peas and tomatoes are 
grown in kharif. While, rabbi crops are wheat, barley, 
sunflower, safflower, and watermelon. However, rice and 
wheat are major cash crops of the region that are cultivated 
at large scale. Jacobabad has a largest fertile and 
cultivatable land.  In addition to, agriculture production has 
declined over a time in district. It could not achieve a 
reasonable yield production per acre due to shortage of 
irrigation water, high temperature, lack of new production 
techniques and changing climate conditions over a period 
of time. Rice is a major kharif crop of Jacobabad. It is 
cultivated over 150,000 acres. On annual basis, 1.5 million 
tons of rice is produced in the district. Though, soil has 
much more potential to produce yield per acre. In addition 
to, the cultivation of paddy starts from 15 June and ends 
last week of the July. Different varieties of paddy crop like 
IRRI 6, IRRI 9 and basmati are cultivated on large scale. 
Throughout the district paddy crop is grown on 45 to 50 
acre inches. During the transplanting period, farmers use 3-
4 inches acre. However, throughout the entire vegetative 
growth of paddy crop, farmers of district Jacobabad usually 
use 2-4 inches acre. Besides, paddy crop requires 60 to 70 
inches acre. Wheat is another major crop of the region. It is 
grown almost equal to rice crop in district. According to 
recent statics, wheat crop is cultivated on 140,000 acres. It 
is staple source of food for local people. Wheat requires 21-
22 acre inches. However, in this region due to shortage of 
irrigation during Rabbi Season, wheat is cultivated on 10-14 
acre inches. This is the central reason that since couple of 
years, wheat production per acre has declined throughout 
the region. 
 

2. Materials and Method 
For this research study, we consciously selected district 
Jacobabad. Data for this research is collected from different 
sources such as Pakistan Meteorological Department, 
Agriculture Extension Department of District Jacobabad, 
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Soil sampling and local survey of the district. For getting 
meteorological data of the district, we got support of 
Pakistan Meteorological Department Islamabad and 
Karachi. Data like temperature, humidity and precipitation of 
the district is collected from website of PMD. Furthermore, 
meteorological data and impacts of climate change on 
agriculture of Jacobabad are consciously interpreted and 
we tried to find out co-relations between these two factors.  
Moreover, for soil analysis and soil testing, we collected soil 
sample from entire district. Firstly, we divided district in to 
taulkas and then we further sub-divided taulkas in to Union 
Councils and soil samples are collected from each Union 
council of the taulka. After that we analyzed the soil 
samples of all Union councils of district then result is 
described on average basis at taulka level. Soil sample is 
taken through zigzag method during the month of May 
2013. Soil sample is used to analysis for Soil pH, Soil EC 
(electrical conductivity) Organic Matter Content and Soil 

Moisture Percentage (%). Soil pH and Soil EC are analyzed 
through 1:2.5 soil and water ratio. Soil pH is analyzed on 
pH meter and soil EC, analyzed on EC meter. For analyzing 
of Soil pH and EC, we take 20 gm of processed soil 
sample. While soil organic matter content is analyzed by 
walkly black method. For analyzing of organic matter 2 gm 
of soil sample is used. Besides, soil moisture level is 
analyzed on the basis of loss on drying method. In which, 
we get weight of soil sample before drying and second 
weight measurement after drying in a desiccator (hot oven). 
Then the result is interpreted. For getting data of prevailing 
diseases in the district, we used survey method. In this 
method, we interviewed with local growers of the entire 
district at Union councils level. We interviewed 50 growers 
of each Union Council regarding the type of disease taking 
place in particular locality. Then, the result of survey is 
interpreted consciously and types of diseases prevailing in 
the district are familiarized on taulka level.  

 

3. Result and Discussion 
 

Figure: 1 Average Annual Precipitation rate of Jacobabad 
 

 
 

Figure: 2. Average Annual Temperature of Jacobabad 
 

 
 

Table: 1. Average production and cultivation of wheat in district Jacobabad 
 

Years Average Production in Thousand tones  Average Cultivation in Thousand hectares 

1981 to 1985 61.5 50.4 

1985 to 1990 57.7 43.7 

1990 to 1995 59.3 47.4 

1995 to 2000 60.5 50.4 

2000 to 2005 54.3 42.0 

2005-2009 41.8 38.5 

Source federal Bureau of Statistics (wheat Production in Jacobabad) 
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Table: 2. Average rice production and cultivation of district Jacobabad 
 

Years  Average Production in Thousand tones  Average Cultivation in Thousand hectares  

1981 to 1985 346.3 145.2 

1985 to 1990 315.5 129.5 

1990 to 1995 302.7 125.6 

1995 to 2000 405.0 133.4 

2000 to 2005 325.1 102.8 

Source Federal Bureau of Statistics (Rice Production in Jacobabad) 
 

Table: 3. Soil pH and Soil Ec of Taulkas of district Jacobabad 
 

Taulka Soil depth  Soil pH Soil EC (dS
1-
m) 

Jacobabad 15 cm 8.2 > 4.0 dS/m 

Garhi khairo 15 cm 7.9 > 4.0 dS/m 

Thull 15 cm 7.8 >4.0 dS/m 

Soil sampling was carried out during month of May 2013 
 

Table: 4. Soil moisture % of Taulkas of district Jacobabad 
 

Taulka Soil depth  Soil moisture % 

Jacobabad 15 cm 8.50% 

Garhi khairo  15 cm 8. 33% 

Thull  15 cm 11.65% 

Soil sampling was carried out during month of May 2013 
 

Table: 5. Organic matter content of Taulkas of district Jacobabad 
 

Taulka Soil depth Soil organic matter content % 

Jacobabad 15 cm 0 .017  

Garhi Khairo 15 cm 0 .002 

Thull 15 cm 0.012 

Soil sample was taken during month of May 2013 
 

Table: 6. Types of Diseases Prevailing in the Taulkas of district Jacobabad 
 

Taulka Type of Disease 

Jacobabad Wheat rust, Bacterial Blast of Rice 

Garhi Khairo Wheat rust, Bacterial Blast of Rice 

Thull Bacterial Blast of Rice, Wheat rust  

Data was collected through questions with local farmers of the District regarding the attack of diseases since past 5 years. 
 

4. Discussion 
The findings of this research reveal a relationship between 
climate change and impacts on soil resources and 
agriculture production in Jacobabad. Our research study 
reaches to a place where impacts of climate change on soil 
and agriculture exist. Climate change has affected soil and 
crops of this region altogether.  It has caused to increase 
soil pH and soil Ec, reduce soil moisture, decrease organic 
matter content and causing many epidemic diseases in the 
region and has diminished crop output production. The 
region has very hot climate condition during summer 
season and has mild winter season. The average 
temperature of summer season remains between 35

o
c to 

40
o
c, while average temperature of winter season is 

between 17
o
c to 23

o
c as mentioned in fig: 1. Similarly, 

precipitation rate is also not satisfactory in the region. It 
receives maximum rainfall during month of July by 38 mm 
and June by 26 mm and minimum rainfall during month of 

November only by 1 mm as mentioned in fig: 2. The hot 
temperature and low rainfall has left serious marks over soil 
and crops of the region altogether. In Table 1, 30 years 
data of wheat production and cultivation of district 
Jacobabad is mentioned.  Data reveals that during years of 
1981 to 1985, there were 61.5 thousand tones wheat 
production annually, while in coming years the wheat 
production continuously declined and touched 41.8 
thousand tones during 2005 to 2009. On average basis, 
wheat production has declined by 33% within 30 years in 
district. Moreover, data regarding cultivation of wheat crop 
also shows a gloomy picture. During 1981 to 1985, wheat 
was cultivated at 50.4 thousand hectares in Jacobabad. 
Like production, wheat cultivation also decreased in 
following years and touched 38.4 thousand hectares in 
2005 to 2009 as mentioned in Table 1. Similarly, paddy 
cultivation and production is also not satisfactory throughout 
the region. Data reveals that during years of 1981-1985, 
paddy production was 346.3 thousand tones on average 
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basis. However, in following years, it declined considerably 
and touched 325.1 thousand tones on average basis in 
2005 as shown in Table 2. Besides, soil resources of the 
region has also infected by climate change. Hot 
temperature, seasonal drought, low humidity and uneven 
precipitation have marked serious implications over soil. In 
the region, soil pH is high, organic matter content of soil is 
very low, salinity is raising day by day and soil moisture has 
remained very low. This has directly or indirectly caused by 
changing climate conditions of the region over a period of 
time. Data of soil pH shows that regional soils are saline 
and strongly saline as shown in Table 3. Owing to, low 
rainfall and high temperature, salts are mostly present in 
topsoil that’s why, pH level is high in regional soils. The 
high pH has badly affected the soil fertility status of regional 
soils. Currently, macro-nutrients like P and K and 
micronutrients like B, Z, Fe and Mn deficiencies are 
prevailing in regional soils. Moreover, fertilizer use 
efficiency has also negligible particularly in case of 
phosphatic fertilizers. In addition to, organic matter content 
is very low throughout the regional soils as shown in Table 
5. This is also contributed by high temperature as it affects 
the pace of organic matter decomposition. Low organic 
matter content not only affecting soil fertility but also 
increasing soil bulk density, decreasing water holding 
capacity, decreasing biological activity and minimizing soil 
moisture level. The regional soils are very low capability to 
retain water for longer period due to insufficiency of organic 
matter content that’s why there is low soil moisture as 
described in Table 4. Moreover, the most havoc outcome of 
climate change in the region is outbreak of epidemic plant 
diseases. Many strange epidemic plant diseases are 
occurring in region. In paddy crop, bacterial blast is 
widespread, while in wheat crop rust is occurring at large 
scale. During survey of the region, it reveals that in taulka 
Jacobabad, rice bacterial blast and wheat rust are most 
active plant diseases as shown in Table 6. Furthermore, our 
survey reveals that rice bacterial blast happens during 
month of September. In 2009 and 2010, bacterial blast 
happened throughout the region. While: in 2011, bacterial 
blast did not take place. In this year, there was heavy 
rainfall during month of September that’s why; there was 
not favorable climate condition for bacterial blast to take 
place. Similarly, in 2013, bacterial blast again reported in 
paddy crop. Besides, wheat rust is also occurring at large 
scale. However, it is prevailing in taulka Jacobabad and 
taulka Garhi khairo as mentioned in Table 6. 
 

5. Conclusion 
Climate change is great threat to the agriculture sector of 
Pakistan. Similarly, district Jacobabad is more vulnerable 
area of Pakistan in terms of climate change due to its hot 
temperature and low precipitation. It has not only affected 
the crop productivity and soil resources in district but has 
also raised concerns of food security and poverty for local 
people. Therefore, there is dire need to chalk out various 
crop management techniques for this region in order to 
tackle down climate change impacts.  
 
 
 
 
 

6. Recommendations 
1. Climatic change is a hard reality that slowly but 

steadily affecting agriculture production in 
Jacobabad. It requires a great deal of new 
innovations and techniques of crop production and 
management. 

2. Presently, we are required to cultivate genetically 
modified varieties that suit climatic condition of this 
region, like drought resistance varieties, low water 
required varieties, Disease resistance and Peste 
resistance varieties. 

3. We need to encourage forest throughout the region 
and 10% of regional soils are reserved for forest 
plants. 

4. Minimum tillage practices have to be done in 
region. It will reduce evaporation rate of soil and 
conserve soil moisture for maximum period of time. 

5.  Use of green manures must be enhanced 
throughout the region that will increase water 
holding capacity of soil and water infiltration rate. 

6. Crop rotation techniques can be very effective to 
counter the climate change impacts. 

7. Certified and best qualitive seeds must used in 
cultivation of crops. 

8. Desired and timely application of fertilizers should 
be ensured that will also help plant to counter the 
climate impacts. 

9. Agriculture Extension department should conduct 
seminars and symposium at farm levels to educate 
local farmers regarding new techniques of crop 
production and climatic impacts. 
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