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ABSTRACT
This study was conducted in district Khanewal, located in the southern region of Punjab during 
2018 with the collaboration of Department of Agri. Extension and Rural Development, College 
of Agriculture, University of Sargodha, Pakistan. The whole region is much famous for cotton 
production. This quantitative study was performed in specifically the Khanewal district due to 
environmental vulnerabilities prevailing in this area. District Khanewal having 04 tehsils, four 
villages randomly selected from each tehsil. Moreover, ten farmers from each village were 
randomly selected for interview. Results revealed that 95% of the farmers had a perception about 
increased in temperature, 61% of the farmers had a perception about changes in precipitation, 
summer periods (71.3%), reduction in water (50%), changes in agriculture zones (73.1%) that 
ultimately effected crop growth and development. Deforestation, fossil fuels industry, green 
houses gas emission, and land use pattern had perceived as major causes of climate change. 
Trend of last five years of cotton performance was perceived poor to average draw in a graph. 
Changes in cotton practices were agreed by a large number of respondents which include 
changes in seed selection, pest & diseases, changes in fertilizer application, pest & diseases 
attack, irrigation application, weeding, sowing time, harvesting time, changes in sprays and effect 
on boll formation. It concludes that deforestation, greenhouse gas emission, land degradation 
and manipulation of fossil fuels industries is damaging for the ecological zone. Researchers 
stressed that implementation of green Pakistan initiative in study should be implemented at 
ground level. For that policy makers and local administration should pay attention to the ground 
working and evaluation of involved stakeholders. 
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INTRODUCTION
Climate change and global warming is the product 
of anthropogenic activities which increase the share 
of greenhouse gases in the atmosphere (Zilberman 
et al., 2012). The climate change is known by 
different characteristics which consist of changes in 
temperatures rainfall, seasons incidence of floods and 
droughts. All these hazards of climate change affect the 
economy. However, the variability of climate change 
is most vulnerable for agriculture, suitability between 
crops and weather determined the 60% of agriculture 
production (Deshmuk and Lunge, 2012 ).
The cotton crop is grown in a southern region of 
Punjab having suitable low seasonal rainfall and high 
temperature. Although, the vulnerability of food and 
fiber production is affected by climate change due to 
the threat of water resources (Zhu et al., 2013). It was 
further reported by Raza and Ahmad (2015) that cotton 
is less intense to water but Pakistan is more vulnerable 
to climate change due to lack of publicity and technical 
inconvenience. In south Punjab of Pakistan, cotton crop 

has faced many challenges such as pest management, 
climate change and price changes. Although the pest 
infection has been significantly reduced with the 
introduction of Bt. (Bacillus thuringiensis)  cotton but 
new cotton varieties did not give optimum yield under 
climate changes conditions (Huang and Khana, 2010).
Cotton cultivation, processing, marketing is played 
key role in Pakistani’s economy. Among major cash 
crops, cotton plays a significant role in agricultural 
sector development. Cotton is the non-food cash 
crop cultivated in the southern region of Punjab and 
some districts of Sindh. It covers an area about 2.79 
million hectares (ABD, 2009). It is known as white gold 
and also serves as raw material in many of the agro-
based industries of Pakistan. According to the report of 
World Cotton Production Pakistan is the fourth largest 
producer of cotton (Nazli et al., 2018). 
Pakistan’s agricultural sector is more vulnerable to 
climate change (Ashfaq et al., 2011) that about 60 
percent of agricultural production is affected by the 
changing climatic conditions. Punjab and Sindh are the 
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most renowned areas of Pakistan for the growing of 
cotton crop under irrigation to semi-dry region mainly 
at high temperature and low seasonal rainfall to some 
extent due to its vertical tap root system (Shakoor et al., 
2011). But climate change is a threat to water resources 
that severely effects food and fiber production. It is 
important to know about the dynamics of climate 
change and its effects on agriculture (Abdullah, 2010).

Research has reported that climate change has a 
direct and destructive effect on agriculture. Climate 
change magnitude has dramatically increased over 
the past decades. Climate change forecasts show 
high vulnerability in low-income countries (Lee et 
al., 2012). Pakistan is one of the countries with the 
most vulnerable to global warming position due to 
geographical position (Usman et al., 2011). The country 
is experiencing an increased frequency and intensity 
of climatic phenomena such as droughts, extreme 
temperatures, water scarcity, floods in some areas, 
and an increase in pests and diseases (Ali, 2011). With 
this backdrop, the current research was designed to 
assess the perceptions of farmers regarding causes/
consequences of climate change and its impact of on 
cotton production.

MATERIALS AND METHODS

Description of the study area: The present study 
was conducted in District khanewal during 2018 
which lies in the southern region of Punjab. Climate 
of the southern region of Punjab is very suitable for 
cotton crop having coldest winter and hot summer 
ranges -2 to 45°C. Wheat and sugarcane is the main 
crop after cotton of this area. Southern Punjab has a 
well-managed irrigation system with dry semi agro-
climatic characteristics that make the agriculture land 
highly productive. The summer season of monsoon 
mainly causes more rainfall and adds little to winter. 
In Pakistan cotton is grown in two provinces of Punjab 
and Sindh on both sides of Indus River that having 
agriculture plains land. Cultivation of cotton crop starts 
in April/ May and harvests till October/ November. 
Punjab contributes about 70% of the total cotton 
production of the country.
  
Sample size and sampling procedure: To investigate 
the farmer’s perception regarding climate change and 
its impact on cotton performance in southern Punjab, 
the selection of study District of khanewal is based on 
various climate, irrigation system and agro ecological 
zones. Particularly, the study sites in the khanewal 
district located on Indus River. A multistage random 
sampling technique was used to select the sample from 

the study area. District Khanewal comprised of four 
tehsils which included Jahanian, Kabirwala, Khanewal 
and Mian Channu. From each tehsil four (04) villages 
were randomly selected thus making a total number 
of eight (08) villages as targeted research area. In the 
next phase, list of cotton growers from the selected 
villages were be prepared with the help of staff of 
agricultural extension department (Government of the 
Punjab). In the last phase from each list ten (10) cotton 
growers were randomly selected and interviewed for 
desired data collection. Total sample size of the study 
was 160 cotton growers.

Survey design and data collection: For the collection 
of primary data a questionnaire-based survey was 
conducted in cotton growing district of Khanewal. For 
the collection of data, a quantitative approach was 
used for the collection of data and data were collected 
through a reliable and validated questionnaire. The 
questionnaire contained all sufficient information 
that the research study was aimed to identify. 
The questionnaire was pretested to examine the 
appropriateness and effectiveness of question in 
drawing adequate responses. After pre-testing, all 
the revisions were made on the basis of pre-test and 
questionnaire was finalized and translated into Urdu. 
The data were collected in November, 2018 at the end 
of the cotton season through face to face methods at 
farmer’s homes.       

Data analysis: The collected data were coded and inter 
into Microsoft Excel and then exported to Statistical 
Package for Social Sciences (SPSS) for analysis. 
Descriptive statistics were used for the interpretation of 
data (Steel et al., 1997)

RESULTS AND DISCUSSION

Socio-economic characteristics of the respondents
The socio-economic characteristics (Age, education, 
farming experience and farm size) of the respondent 
were studied in this research and the data is presented 
in Table 1.
In Table 1, the majority of the farmer’s age was up to 
25 years with 36.3% of the respondents, 23.8% of the 
respondents were between the 26-40 years of ages, 
16.3% of the respondent were between the ages of 
41-55 years and 23.8% of the respondent were about 
56 years and above. Situation elaborates that farming 
community is in its active stage and could be prove 
productive as predicted. Data presented in Table  1 also 
showed that 26.3% of the farmers had no education. 
This thing infers that most of the farmers had formal 
and extension education that can move the farmers 
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towards sustainable productivity of cotton crop by 
adopting strategies and measurement against climate 
change effect.
The data in Table 1 indicate that 50% of the respondents 
had up to 5 years of farm experience, 23.8% of the 
respondents had 6-10 years of farm experience, 8.8% 
of the respondent had in between 11-15 years of 
experience, and 15% of the respondents had 20 years 
and above. The demographic profile of respondent 
regarding farming experience described that most of 
the farmers were experienced in growing cotton crop.

Table 1. Distribution  of the respondents according  
              to their socio-economic characteristics.

Age Frequency Percent
Up to 25 years 58 36.3
26-40 years 38 23.8
41-55 years 26 16.3
56 year and above 38 23.8

Education
Illiterate 42 26.3
Primary 28 17.5
Middle 20 12.5
Secondary 54 33.8
Graduation 16 10.0
Farming experience

Up to 5 years 80 50.0
6-10 years 38 23.8
11-15 years 14 8.8
16-20 years 24 15.0
20 years and above 4 2.5
Farm size
Up to 5 acres 68 42.5
6-10 acres 48 30.0
11-15 acres 16 10.0
16 acres and above 28 17.5

n= 160

Perception of farmers regarding climate change

An overview of Table 2 describes about changes in 
climate based on perceptions of farmers. Majority 
(95%) of the Farmer’s reported about increased in 
temperature and 61.3 percent of the farmers reported 
an increase in precipitation while 26.3 percent of 
the respondent reported in decreased in changes in 
precipitation. About 46.3% of the respondent reported 

an increased in changes in rainy days whereas 50.0% 
of the respondent reported it decreased in changes 
on rainy days. A majority (71.3%) of the respondents 
perceived increased in changes in summer periods 
whereas 58.8% perceived it decrease in changes in 
winter periods. Increasing changes in dry spells and 
drought was responded by 66.3% of the respondents 
while increasing changes in agricultural zones 
was respond by 73.8% of the respondents. About 
23.8% of the respondents reported about increasing 
in changes in the availability of fresh water while 
50.0% of the respondents reported about a decrease 
in the availability of fresh water. In general, it was 
concluded that majority of the respondent perceived 
that major changes in the climate. These findings 
confirmed results highlighted by Lautze et al., (2003) 
and Maddison (2006) in which they have identified 
significant changes in climatic conditions, depending 
on temperature, rainy days and  changes in summer 
time. These results are in conformity with studies of 
Sinha et al., (1998) in which they opined that average 
annual minimum and maximum temperatures had 
been increasing in every decade.

Causes of climate change
Farmers were asked questions regarding general 
causes of current climate change in the area.

Their responses in this regard are tabulated in Table 
3. The data presented in Table 3 indicate that major 
causes of climate change were land clearing, fossil 
fuels industry, emission of greenhouse gasses, 
changes in land use pattern and deforestation as 
reported by 91.3%, 91.3%, 86.3%, 85.0% and 81.3%, 
respectively. It was concluded that by reducing the 
above-mentioned causes and adapting strategies in 
the scenario of climate change and its negative effects 
of climate can be minimized. Training of farmers is an 
effective measure at the farm level, which can reduce 
the climate vulnerability on the cotton crop by making 
people aware of climate vulnerabilities and adaptation 
strategies in climate change scenario.

Table 2. Perception of farmers regarding climate change 

Perception of farmers regarding climate change
Increased Decreased No change
F % F % F %

Changes in temperature 152 95.0 6 3.7 2 1.3
Changes in precipitation 98 61.3 42 26.3 20 12.5
Changes in the rainfall pattern 74 46.3 80 50.0 6 3.8
Changes in summer periods 114 71.3 42 26.3 4 2.5
Changes in winter periods 58 36.3 94 58.8 8 5.0
Changes in dry spells and droughts 106 66.3 32 20 22 13.8
Changes in agricultural zones 118 73.8 22 13.8 20 12.5
Changes in the availability of fresh water 38 23.8 80 50 4 26.3
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Table 3. Causes of climatic change
Causes of climate change F %
Land clearing 146 91.3
Fossil fuels industry 146 91.3
Emission of greenhouse gases 138 86.3
Changes in land use pattern 136 85.0
Deforestation 130 81.3

The trend of last five year of cotton performance 
is presented in Fig. 1. Cotton performance in 2012 
and 2013 was average, whereas in 2014 the cotton 
performance declined from the average performance 
of last years. This low yield or performance largely due 
to the climatic factors that were affecting the cotton 
practices and in 2015 the cotton growers received a poor 
production of cotton while in 2016 the cotton growers 
received an average performance from the cotton crop. 
In comparison to Fig. 2 taken from the USDA report 
used as secondary data indicated that climate change 
and other factors had reduced the cotton yield in the 
same years. This trend shows that the production 
volumes of cotton fiber decline dramatically, and the 
growth rate of the industry is reduced. This has been 
confirmed by Porter et al., (2014), that over the past 30 
years, global climate change led to a decline of global 
agricultural production by 1-5 percent in each ten years. 
Its impacts, in particular, in the tropical and sub-tropical 
regions, are likely to have serious consequences for 
the global agricultural sector (Dewi, 2009 and Nomman 
and Schmitz, 2011). Crop models predicted by Antle et 
al., 2015 in Fig. 3 used as a secondary data in study 
as a regional approach in projection to climate change 
that will cause the average production of cotton to 
be reduced by 42% and wheat production by 4.5% 
with moderate emissions of greenhouse gases by 
the middle of the century (2040-2069). However, due 

to the various climate models and sensitivity of the 
crop model, there is considerable uncertainty. The 
forecast is safer than the climate change associated 
with a moderate emission scenario, and the highest 
greenhouse gas emission scenarios are expected to 
decline yield substantially (especially for cotton, which 
decreases to in 67%).
The data presented regarding the impacts of climate 
change on cotton production practices in Table 4 
showed that climate change had brought the major 
changes in cotton practices in which changes in seed 
selection was strongly agreed by 67.5 percent of the 
respondents whereas changes in land preparation 
were agreed by 67.5% of the respondents.

Changes in insect/pest and diseases attack pattern 
due to climate changes was strongly agreed by 60% of 
the respondents while changes in fertilizer application 
were also agreed by 70% of the respondents. Changes 
in irrigation were agreed by 66.3% of the respondents 
and 18.8% of the respondents were strongly agreed 
whereas changes in weeding were agreed by 55% 
of the respondents. Changes in sowing time due to 
climate change was agreed by 47.5 percent of the 
respondent. From the results it is clear that the change 
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in climatic conditions are making vulnerable to the 
farmers. They use to change their approach regarding 
every aspect of their farming practices. For this reason 
they are presumed to have updated knowledge from 
the extension service providers to take necessary 
steps for their farming practice. These findings are 
being supported by (Henneberry et al., 2000) that the 
practices adopted on the farm to cope with climate 
variability and improved sustainability that offered the 
opportunity to help with climate change.

CONCLUSIONS
Farming community of the study area assumed to be 
active in playing their part to cope with the challenge 
of climate change. As most of them were up to the age 
of adults, literate enough to get understanding of the 
knowledge provided and experienced enough to get a 
clear understating and adoption of any strategy. Their 
individual understandings about the diversification in 
the climatic spells have made them aware of its impacts 
and consequences. Most of the farming communities 
even know the reasons which are leading their local 
scenario of climatic vulnerabilities to this dramatic level 
of insecurity. However some of the issues like GHGs 
emission, industrial wastes (fossil fuels), deforestation 
on mass level and land degradation are not under the 
control of farming community at individual level. For that 
there is need of local administration and policy makers 
that they should ensure the running Clean and Green 
initiative implementation at local level. A proactive 

approach brings the implementation and evaluation 
authorities and departments could be productive in this 
regard.
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