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ABSTRACT 
 

Agriculture is extremely vulnerable and exposed to climate changes as all the farming activities directly depend on 
climatic conditions. Agriculture production is sensitive to weather and thus directly affected by climate change. A study 
was carried out in district Charsadda of Khyber Pakhtunkhwa to find out farmers’ perception about climate change 
effects on cropping pattern and their yields. Multi-Stage sampling method was used for the selection of four sampled 
villages i.e. Tarnab, Daggi, Taurangzai and Sholgara. Total 102 farmers were selected on the basis of proportional 
allocation technique from the four sampled villages. Primary data was collected through pre-tested and well-structured 
interview schedule. It is found that all the sampled respondents were well aware of changes occur in climate. Most of 
the farmers reported that there is change in the cropping season i.e., Rabi crops and Kharif crops whereas Rabi Crops 
were affected more. A change occurred in the dates of sowing and harvesting and yield has also decreased. Human 
activities are also involved in changing the climate, although construction of housing colonies on the agricultural land 
affects the climate. The impact of climate change is directly on the crop production. Rainfall also plays a vital role in 
the production of crops (yield). Results show that there is also change in the pattern of rainfall i.e. it decreased with the 
passage time in the study area. It is concluded that the yield is getting low which is the negative effect of climate change. 
There is decline in the underground drinking water which is because of population growth. It was also reported that 
agricultural extension department fails to provide services to the farmers. It is recommended to aware the public 
regarding the impact of climate change using mass media and to include climate change concept in the curriculum at 
school level. More over famers may also decrease multiple cropping on the agricultural land. Government should 
introduce modern machinery for the cultivation of crops, to take action for the reduction of underground water. 
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INTRODUCTION 

 
Agriculture is a key sector and providing impulsive 

force for growth and development (Ali et al., 2013). 
Pakistan is known as an agricultural country as more than 
60% of its population is associated with the profession of 
farming. So agriculture is considered as the backbone for 
the economic development in Pakistan. 

Change in the climate becomes one of the most crucial 
terms used in the world’s development. So it is given the 
gravity of this phenomenon in terms of its predicted 
adverse effects on the lives of human across the globe. A 
report on Human Development in 2008 shows the changes 
in climatic condition as the characterizing human 
development concern of our upcoming generation. It 
analyzes the aspect as a risk to the right of people. It 

reduces human abilities to accumulate changes which 
implement them to lead their livelihoods (UNDP, 2008). 

Climate change and agriculture are interrelated 
practices (Parry et al. 2007). Due to its sensitivity, any 
change in the climate has significant variations on the crop 
yield (Mall et al. 2006; Mendelsohn, 2006). In developing 
countries, 11% of the arable land is affected due to climate 
change and noted serious reduction in the production 
(FAO, 2005). Climate variability and change caused yield 
declines for some important crops and South Asia is 
particularly hit by climate change (IFPRI, 2008). It is 
expected that climate extreme events such as drought and 
extreme heat (heat waves), especially in the growing 
season, might lead to the decline of above-ground 
biomass, disappearance of palatable grass species and further 
loss  of  nutrients. It will lead to a serious reduction in the
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availability of forage (Joshi et al. 2013). Other studies 

indicate that Pakistan’s agriculture will be negatively 

affected by climate change by an expected reduction in the 

yields of wheat, soybean, mustard, ground nut and potato 

by 3–7% for every one-degree increase in temperature 

(Aggarwal et al. 2009). A number of studies on climatic 

changes in Africa revealed that climate is one of the most 

influencing factors affecting the local adaptation strategies 

(Nielsen and Reenberg, 2010). Climate changes have its 

negative impact on agriculture (crop and livestock). Thus 

the yield of many crops is being threatened severely due to 

this increase in temperature, so in future it will be more 

difficult to feed the growing population (Oxfam, 2009).  

There is significant effect of climate change on 

Agriculture. In the past years some studies showed that 

changes of climate are because of floods and droughts. 

Rising of temperature is relied that it will bring crop-

shrinking, heat waves, melting of glaciers and rising of sea 

level which is the most important concern for World’s food 

safety. Due to high temperature, climate change impact is 

on the productivity of livestock. It embraces functional 

hassle on animals. There are productivity losses, pressure 

on the origin and reproduction. It will also cause climate 

related diseases, reduced yield of fodder crops, declined in 

the value and sweetness of feeds and increased water desire 

for animals and fodder crops (Salma et al. 2012). 

 

MATERIALS AND METHODS 

 

Selection of the respondents was based on Multistage 

sampling technique, when a sample is selected in stages it 

is called multistage sampling. At each stage the larger unit 

that had been selected further sub-sampled (Cochran, 

1977). There are three stages of the selection of the 

respondents; Selection of tehsils, selection of union 

councils and selection of villages. Tehsil and union council 

had been chosen and the villages were sampled. District 

Charsadda is administratively distributed into three tehsils 

i.e. Tangi, Charsadda and Shabqadar. Tehsil Charsadda 

was selected purposively because the researcher belongs to 

this tehsil he is familiar to the selected tehsil, and most of 

the sample farmers do live in this Tehsil. A sample of 30% 

was drawn from villages by applying proportional 

allocation sampling technique. For finding the needed 

sample, numerous authors and analyst had been applied 

proportional allocation technique (Safdar et al. 2012). 

 

RESULTS AND DISCUSSION 

 

Farmers’ Perception  

In Figure 1 the results show the increasing level of 

awareness regarding to climate change which shows that 

all the farmers who interviewed were aware of the change 

in climate. Generally, 47.1% of the farmers believed that 

the change in climate is moderate, 33.3% of the 

respondents responded to changing of climate is less while 

19.6% of the respondents thought that climate change is 

severe. 

 

Temperature  

The population of Pakistan has become high as 

compared to last 20-30 years’ areas which come under trees 

and forests are about five percent. It also comprises of vast  

Table 1: Village wise distributions of the sample Respondents in 

the study area @30% 

Villages Total Number of Respondents Sampled Farmers 

Tarnab 123 38 

Dagi 57 17 

Turangzai 65 20 

Sholgara 88 27 

Total 333 102 

Source: District Population Welfare Office Charsadda  

 

 
 

Fig. 1: Perception of Climate Change 

 

 
 

Fig. 2: Causes of Climate Change  

 

 
 

Fig. 3: Impact of Climate Change 

 

territories having high average temperature (Karimi et al. 

2018). In this way some information were taken from the 

farmers about the change in temperature. Farmers believe 

that the changes occur in temperature, a maximum (95.1%) 

of the farmers think that there is change in the temperature 

in which 56.9% of the farmers told that the changes are 

occurring for the last 10 years. 

 

Rainfall 

There is also change in the rainfall because of changes 

in climate when the farmers were asked about the change  
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Table 2: Perception of change in Temperature  

 

Villages 

Change in temperature of your area  

Total 

Observed change in Temperature? 

Yes No Last 10 years 11-15 years 20 and above 

Tarnab 35(34.3) 3(2.9) 38(37.3) 23(22.5) 10(9.8) 2(2) 

Daggi 17(16.7) - 17(16.7) 9(8.8) 8(7.8) - 

Taurangzai 19(18.6) 1(1) 20(19.6) 11(10.8) 8(7.8) - 

Sholgara 26(25.5) 1(1) 27(26.5) 15(14.7) 10(9.8) 1(1) 

Total 97(95.1) 5(4.9) 102(100) 58(56.9) 36(35.3) 3(2.9) 

Source: Field Survey, 2018 
 

Table 3: Perception of Change in Rainfall  

Villages Change in rainfall Total If yes then has it 
Yes No Increased Decreased 

Tarnab 34(33.3) 4(3.9) 38(37.3) 3(2.9) 31(30.4) 
Daggi 14(13.7) 3(2.9) 17(16.7) - 14(13.7) 

Taurangzai 17(16.7) 3(2.9) 20(19.6) - 17(16.6) 
Sholgara 23(22.5) 4(3.9) 27(26.5) - 23(22.5) 

Total 88(86.3) 14(13.7) 102(100) 3(2.9) 85(83.3) 
Source: Field Survey, 2018 
 

Table 4: Crop Production 

Village of the respondent Change in the crops yield Total Is this change positive 

Yes No Yes No 

Tarnab 34(33.3) 4(3.9) 38(37.3) 2(2) 32(31.3) 

Daggi 15(14.7) 2(2) 17(16.7) 6(5.9) 9(8.8) 

Taurangzai 19(18.6) 1(1) 20(19.6) 4(3.9) 15(14.7) 

Sholgara 24(23.5) 3(2.9) 27(26.5) 5(4.9) 19(18.6) 

Total 92(90.2) 10(9.8) 102(100) 17(16.7) 75(73.5) 

Source: Field Survey, 2018 
 

Table 5: Decline in Crop Yield 

Village Range of decline in crops yield Total 

100-200 kgs 201-300 kgs Above 300 kgs Reported Increased No Change 

Tarnab 2(2) 15(14.7) 15(14.7) 2(2) 4(3.9) 38(37.3) 

Daggi 2(2) 5(4.9) 3(2.9) 6(5.9) 2(2) 17(16.7) 

Taurangzai 2(2) 7(6.9) 6(5.9) 4(3.9) 1(1) 20(19.6) 

Sholgara 1(1) 7(6.9) 11(10.8) 5(4.9) 3(2.9) 27(26.5) 

Total 7(6.9) 34(33.3) 35(34.3) 17(16.7) 10(9.8) 102(100) 

Source: Field Survey, 2018 
 

Table 6: Perception of Farmers Regarding Change in the Sowing Dates  

Village Effected Crops Total Difference in the days of sowing/ harvesting in Rabbi and Kharif Crop Total 

Rabbi Kharif 5-10 Days 11-15 Days 16 and above 

Tarnab 23 (29.5) 6 (7.7) 29 (37.2) 23 (29.5) 4(5.2) 2(1.3) 29 (37.2) 

Daggi 6(7.7) 5 (6.4) 11 (14.1) 7(9.1) 4(5.2) - 11 (14.1) 

Taurangzai 14(17.9) 2 (2.6) 16 (20.5) 8(10.4) 4(5.2) 4(5.2) 16 (20.5) 

Sholgara 17 (21.8) 5 (6.4) 22 (28.2) 7(9.1) 8(10.4) 6(7.8) 22 (28.2) 

Total 60(76.9) 18(23.1) 78(100) 45(58.4) 20(26) 12(15.6) 78(100) 

Source: Field Survey, 2018 
 

Table 7: Association between Year wise change in temperature and Climate change in District Charsadda  

Is district Charsadda's climate changing Perception of Famers according to year wise Change in Temperature Total 

last 10 Years 11-15 Years 20 and above No Change 

Agree 14 6 0 4 24 

Partially Agree 18 8 0 0 26 

Strongly Agree 25 23 3 1 52 

Total 57 37 3 5 102 

Source: Field Survey, 2018 

Chi-Square Value= 15.264 with P-Value=0.018 
 

Table 8: Association between changes in Rainfall and Climate Changes in District Charsadda 

Charsadda’s climate change Change in Rainfall Total 

Increased Decreased No Change 

Agree 0 21 3 24 

Partially Agree 0 26 0 26 

Strongly Agree 3 38 11 52 

Total 3 85 14 102 

Source: Field Survey, 2018 

Chi-Square Value= 10.143 with P-Value=0.038 
 



Int J Agri Biosci, 2020, 9(1): 6-10. 
 

 9 

of rainfall, maximum (86.3%) said that there is change in 

the rainfall in their area while a very few (13.7%) of the 

respondents believed that there is no change in rainfall in 

our area, maximum farmers believed that the changes occur 

for the last 10 years. 

 

Causes of climate change 

In Figure 2, 59.8% of the respondents reported that 

climate change is due to construction of housing colonies 

on agricultural land; whereas 17.6% of the respondents said 

that industrialization had affected climate, while 17.7% of 

the respondents thought that no crop rotation has affected 

the climate. Further, a very few (4.9%) of the respondents 

told that the change in climate is due to over use of 

fertilizers for which we (humans) are responsible. 

 

Impact of climate change 

The respondents were asked to choose sectors where 

climate change will have a major impact in the District 

Charsadda. Majority (35.3%) of the respondents said that 

the climate change impact is on the crop production, 

followed by 26.5% of the respondents who said that climate 

change impact is on the crops value in the market. While, 

23.5% of the respondent told that its impact is on decline 

economic growth, few of the respondents’ (11.8%) and 

2.9% said that its impact is on drought & desertification 

and water scarcity respectively (Figure 3).     

 

Crop production 

Table 4 predicts that majority (90.2%) of the farmers 

told that there is change in the crop yield per acre while 

only (9.8%) of the respondent told that there is no change 

in the crop yield per acre. Furthermore, the respondents 

who told that there is change in the crop yield per acre were 

asked that is this change positive or negative, in reply 

majority (73.5%) of the respondents said that there is no 

positive change in the crop yield per acre while some 

(16.7%) of the respondent told that yes there is a positive 

change in the crop yield per acre.   

 

Decline in crop yield  

The respondents who told the researcher that there is 

no positive change in crop yield per acre were further asked 

about the productivity of crops. The respondent told that 

the majority (34.3%) range of decline in crops yield per 

acre is more than 300 kgs followed by (33.3%) of the 

respondents who told that they have decline is 201-300 kgs 

while a few of them (6.9%) of the respondents said that 

decline range is from 100-200 kgs. The data is as follows 

in Table 5. 

 

Change in sowing dates 

Generally, 76.5% of the respondents observed that the 

recent climate changes in the district Charsadda are the 

change in the sowing of Rabbi and Kharif Crops. 

Maximum (76.9%) of the respondents observed that rabbi 

crops (October to May) are mostly affected whereas, 57.7% 

of the farmers told that change in the days of sowing varies 

from 1-10 days in the district Charsadda. They further told 

that the change in the period of sowing and harvesting 

causes low production which may lead food scarcity. 

In Table 7 Chi-square test was used to know about the 

relationship among year wise change in temperature and 

climate change. It proofs that there is a significant 

association (as P<0.05) among year wise change in 

temperature and climate change in district Charsadda. P-

Value is 0.018 which illustrates a strong relationship 

between year wise change of temperature and climate 

change in district Charsadda. 

 

Association between Rainfall and climate change in 

District Charsadda 

In Table 8, Chi-square test has been applied to find out 
the association between changes in rainfall and climate 
change in district Charsadda. The data shows that there is 
significance (as P<0.05) between change in rainfall and 
climate change in district Charsadda. P-Value is 0.038 
predicts a significant relationship amongst changes in 
rainfall and climate change. It also proofs that rainfall is 
dependent on climate, if climate is changing then there will 
be also changes in rainfall.     
 

Conclusions 

The change in climate is not just change in the weather 
but it also mentions the change in the seasons over the long 
duration. Due to climate change most of the yield is getting 
low which is the negative effect of the climate that there is 
also change in rainfall from the last ten years. Rising 
temperature and changes in the rainfall have also some 
effects on the agriculture. It is recommended that there is a 
dire need to create awareness among the farming 
community regarding the cultivation of new varieties, 
resistant to high temperature to cope with the anticipated 
climatic changes in the study area. 
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