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Abstract

Environmental changes today are an inevitable reality for Pakistan and is starting to show its effect through
extreme heat stress at basic vegetative stages and expanded water prerequisites of crops. The Aim of this study
was to explore the effect of climate change on horticulture crops and the role of agricultural extension workers in
Balochistan. A total of 384 farmers were selected through single stage sampling technique for the study, data
were collected thorough well-structured interview schedule and analyzed by using Statistical Package for social
sciences (SPSS), Paired sample t-test and one sample t-test was applied on the data. The results reveals that
majority 82% of the farmers don’t know the agricultural extension worker of their area and 95% of the farmers
reported that the agricultural extension worker never visited them while, 84% of the farmers reported that fellow
farmers were the major source of agricultural information. Majority 93% of the farmers perceived that rainfall is
decreased and 97% of the farmers’ perceived temperature is increased. Results further reveals that highly
significant (P<0.00) decrease was observed in the area and yield of all major horticulture crops over the last 10-
15 years. Climate change has severe effects on declining crops yield, increasing cost of production, crop
infestation with insects and diseases and frequent occurrences of droughts. It is suggested that training should
be arranged on climate change and its adaptation for agricultural extension works which will enable them to

perform in a batter way in the field.
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Introduction

Beginning of 20% century the annual mean
temperature has raised from 0.6-1.0 °C in Pakistan
(Farooqi et al, 2005). Increased in temperature
affected the crop and livestock production. High
temperature might have negative effect on crops such
as early leafing, flowering and fruiting or follower
shading due to high temperature and moisture stress
which ultimately affect the livelihood of farmers
(Brown, 2006; Tschakert, 2007; Dieye and Roy,
2012).

Environmental changes today are an inevitable reality
for Pakistan and is starting to show its effect through
extreme heat stress at basic vegetative stages and
expanded water prerequisites of crops. Climate has its
undesirable impact on agriculture and livestock.
Variation in climate directly or indirectly affect the
agriculture and farming production (Schmidhuber

and Tubiello, 2007).

Despite technological advances, such asimproved
modified

and irrigation systems; weather is still a key factor in

varieties, genetically organisms,
agricultural productivity, as well as soil properties
and natural communities. The effect of climate on
agriculture is related to variability in local climates
rather than in global climate patterns. Climate change
induced by increasing greenhouse gasesis likely to
affect crops differently from region to region which
can affect the agricultural productivity. Global
warming could lead to an increase in insect pest
populations, damaging yields of staple crops
like wheat, soybeans, and corn (Live Science, 2017).
Moreover, climate change can affect the growth stages
of pathogens and can dramatically hit the agriculture
sector. The change in rainfall patterns, increase or
decrease in temperature all has a combined effect

over the productivity of agriculture.

In climate change adaptation agricultural extension
department can play a significant role by creating
awareness about planting of trees to stop further
deforestation, educate the farming community

through starting of campaign about negative effects of
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climate change and to build their capacity to cope
with adverse effect of climate change (Safdar et al.,

2014).

The role of agricultural extension workers should be
further clarified to the farming community. It
includes to promote and encourage the farming
community to adopt advanced methods of farming,
use of modern technologies, through different
methods e.g. arranging group study for farming
community, demonstration, field visit, lecture, field
days, as well as informing the media regarding the
challenges of farming community. Developing policies
that improved the role of agricultural extension
workers in farming community have a great potential
to improve farmers’ adaptation strategies for climate
change. Government should impart the trainings to
agricultural extension works on climate change and
its adaptation so that they can provide relevant and
timely information on climate change to the farming

community (Maponya and Mpandeli, 2013).

Effective agricultural extension system of any country
play an important role in the developmental process.
Agricultural extension system of Pakistan is strongly
criticized for not having significant impact on crop
yield and not to get the desired positive changes in
rural livelihood. To improve the effectiveness and
efficiency of the service, new initiatives have been
taken in the form of decentralization and devaluation.
There is dire need of an agricultural extension system
which is capable to promote sustainable agricultural
development and addressing the problems of rural
people (Baig et al., 2009).Objectives of the study were
first, to check the effect of climate change on
Horticulture Crops in the study area; second, to
analyze the role of agriculture extension worker about
climate change threat; third, to study the farmers
perception about climate change effect in the study

area.

Materials and methods
Universe of the Study
Universe of the Study was Balochistan province of

Pakistan. The province have diversified climate
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ranges from semi-arid to hyper-arid. The province
has been divided into four agro-climatic zones i.e.

Desert, Costal, Upland and Plains.

The province temperature vary widely from cool
temperate to tropical with mild summers and cold
winter in the uplands (PARC, 1980).

Sampling techniques

For the selection of sample multistage sampling
(Cochran, 1977) was used. In first stage one division
Zhob was selected out of total six division of the
province, in second stage three District Musakhail,
Zhob, Loralai were randomly selected from the
selected Division. To draw the required sample size
single stage sampling technique (Casley and Kumar,
1988) was used. The single stage sampling techniques

is expressed in equation (1.1).

Where:

2= reliability coefficient (Constant) = (1.96)
V2= 50% as no similar studies were found in study
area and there is 50% chance of respondents being
aware of climate change and its adaptation strategies.
n = required sample size

L9650
5

2= agssumed marginal error (5%)n = 354

Data collection and analysis

The data was collected through well-structured
interview schedule, three point likert scale was used
to check the farmers perception about climate change
effect and the weights were assigned such as
1=Uncertain, 2= Disagree and 3= Agree for analysisof
data Statistical Package for Social Science (SPSS) was
used. To check the effect of climate change on
horticulture crops production Paired Sample t-test
(1.2) and one sample t-test (1.3) was applied on the
data.

Paired Sample t-test

d

2019

Where:

D= difference between two sample observations
(before and after effect)

N= number of pairs

Sd= standard deviation

— - 3d
Sd= (2\d, -d andd = —, the mean of d-
n-1 n

Values.

One Sample t—test

Which under the null hypothesis follow a t-
distribution with (N — 1) degrees of freedom. In

equation (1.3),

Where,
¥ And p = the sample and population means

S isthe sample standard deviation

N=is the sample size.

Results and discussion

Farmers’ knowledge about agriculture extension
worker and its visit

Data in Fig. 1. Illustrates that a vast majority of the
respondents 82% did not know the agricultural
extension worker of their area while, only 18% of the
respondents just know the name or by face
agricultural extension worker of their area. Moreover,
95% of total respondents reported that extension
workers never visited them, whereas, only 5% of the
respondents reported that extension workers visited
them once a season. These results concluded that visit
of the extension workers in the study area was
discouraging which might be due to the shortage of
facilities with the extension workers and as a result
they face problem in covering all the farmers of their
area of jurisdiction. The result are in conformity by
Baloch and Thapa (2014) and Ahmad et al. (2007)
who reported that overwhelming majority of farmers
were never visited by the agricultural extension

workers.
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Fig. 1. Farmers Knowledge about Agriculture Extension Worker and its visit.

Source of agricultural information

Data in Fig.2 shows that majority 84% of the
respondents reported fellow farmers as their source of
agricultural information followed by 7% who reported
electronic media and 5% who used agricultural
extension workers as the source of agricultural
information. Moreover, the results also show that 5%
of the respondents also used print media as the
source of agricultural information. Unfortunately the
role of agricultural extension services was negligible
which might be due to low political interest allocating
little amount of budget for agricultural at both
provincial and federal level. The results are similar
with those of Akanda and Roknizzamanu (2012) and
Bachhav (2012). The results are also confirmed by
Ahmad et al. (2007) who reported that majority of

farmers did not get the information from extension

Farmer’s perception about temperature and rainfall

Data presented in Fig 3 shows that majorityg3% of
the respondents reported that rainfall is decreased in
the study area in last 10-15 yeas while only 2% of the
respondents reported that rainfall is increased.
Furthermore 97% of the respondents in the study
area reported that they had observe increased in
temperature. While, only 3% of the respondents
reported that they did not observed any change in the
temperature over the last 10-15 years. These results
confirmed by the data of metrological department of
Balochistan Fig 4, 5 and 6 which shows the trend of
minimum and maximum temperature is increased
and rainfall is decreased in that last four decades
(1975-2014). These results are also confirmed in other
studies of (Raghuvanshiet al. 2017; Gbetibouo. 2009;
Ajuanget al. 2016; Uddin et al. 2014) who reported

worker. that majority of the respondents observed that
temperature is increasing and rainfall is decreasing.
100%
q:’,(l 0% 321 (84%)
= 80%
E 70%
E 60%
= 50%
S 0%
E 30%
5 20%
2 10% 20 (5%) 18 (5%) 25 (7%)
0% [ ] [ [ |
Agricultural Extension Print Media Electronic Media Fellow Farmers
Worker
Fig. 2. Source of agricultral information.

500 | Rahmatullah et al.



Int. J. Biosci. 2019

120%
j:EJ 100% 93% (355) 97% (373)
=
= B0%
=
=
© 60%
N B Temperature
m
£ 0% = Rainfall
(4]
2 20%
3 ’ 0% (0) 2% (6) 3% (11) 5% (20)
0% |
Decreased Increased No Change
Fig. 3. Farmer’s perception about temperature and rainfall.

Trend of the minimum, maximum temperature and

rainfall in the study area maximum temperature and rainfall over the last four
The data regarding minimum, maximum temperature decades has been increased in study area. Majority of
and rain fall of about four decades (1975-2014) were the respondents reported that temperature has
obtained from the metrological department of increased and rain fall decreased over the last 15 year,
Balochistan. The data were analyzed using Microsoft which is also clear from the trend of rain fall,
excel and the results are illustrated in Fig.4, Fig. 5 and maximum and minimum temperatures are showing
Fig. 6. The data show the trend of the minimum, significant increase.
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Fig. 4. Minimum Temperature in the study area in last four decades (1975-2014).
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Fig. 5. Maximum Temperature in the study area in last four decades (1975-2014).
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Fig. 6. Rainfall in the study area in last four decades 1975-2014.
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Effect of climate change on the area and yield of
major fruits

Results in Table 1 depict that there was decrease in
the area of various fruits orchards in the last 10-15
years. The area of almond was decreased from 339.68
ha to the 283.40 ha with the 16.57% decrease.
Similarly, area under apple orchards was decreased
by 448.18 ha to 124.70 ha with 72.17% decrease,
apricot area before 10-15 years was 70.45 ha which is
reduced to 21.86 ha with 68.91% decrease. Whereas,
peach area was decreased from 44.13 ha to 18.62 ha
with the 57.80% decreased in the last 10-15 years.
Moreover, the effect of climate change was also
observed on overall production (192.57 tons) of
almond, apple (516.23 tons), apricot (149.22 tons)
and peach (44.46 tons) has been decreased to 146.42
tons,

249.18 tons, 64.39 tons and 18.62 tons

respectively. The results showed that there was
significant effect of climate change over the fruit
orchards. To find out mean significant difference of
area and yield under fruits before 10-15 years and
present, Paired sample t-test was used and the
computations were given in the Table 2. The results
showed that there was highly significant (P<0.01)

difference in the mean area of almond before 10-15

2019

years and present i.e. -0.55 acres. Similarly, the mean
significant difference area of apple, apricot and peach
was -3.56, -0.81 and -0.87 respectively. Furthermore,
there was also highly significant (P<0.01) difference
was observed in the yield of almond, apple, apricot
and peach i.e. -227.46, -348.26, -504.44 and -323.47
respectively before 10-15 years and present. These
results indicate the scarcity of irrigation water
severely affected the most important fruit crops,
apple, almond, apricot and peach which are the main
source of income in study area. Study area has now
become a timber market for the sale of wood from
uprooted dead trees. UNDP (2015) reported that
apple orchards are undergoing a decline due to
continuous drought and depleting water table. About
one third of the orchard areas have dried up, a third
under great stress, while the remaining one third is
alive due to spring water in the upland of Balochistan.
The apple crop area has been reducing significantly in
the of

Balochistan, 2013-2014). The continued stress also

uplands of Balochistan (Government
affects the fruit quality, especially apple, which is very
sensitive to water stress and thus highly requiring

irrigation water (Naor, 2006; Girona et al., 2010).

Table 1. Total reported area and production of major fruits before 10-15 years and present of the respondents in

the study area.
Sl. No. Major fruits Total reported area (ha) % Area Non-bearing area Overall production (tons)
Before 10-15 Present change (ha) Before Present Percent </>
years
1 Almond 339.68 283.40 <16.57% 30.36 192.57 146.42 <24%
2 Apple 448.18 124.70 <72.17% o} 516.23 249.18 <51.73%
3 Apricot 70.45 21.86 <68.97 o} 149.22 64.39 <56.84%
4 Peach 44.13 18.62 <57.80 o} 44.46 18.62 <58.11%

Source: Author Survey results, 2018.
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Table 2. Comparison of area and yield under major fruits before 10-15 years and present of the respondents in

2019

the study area.

Major Fruits Present Before 10-15 years Mean Difference t-value P-
Mean S.E Mean S.E Mean S.E value
Almond Area in Acre 4.52 0.15 5.07 0.17 -0.55 0.09 -6.11 .000
Almond Yield (Kg per Acre) 946.23 12.56 1173.70 13.91 -227.46 8.68 -26.18 .000
Apple area in acre 3.14 0.15 6.70 0.32 -3.56 0.29 -12.06 .000
Apple yield (Kg per acre) 2542.65 27.98 2890.91 30.03 -348.26 17.71 -19.65 .000
Apricot Area in Acre 2.00 0.18 2.81 0.26 -0.81 0.23 -3.41 .002
Apricot yield (Kg per acre) 2384.81 114.69 2889.25 115.66 -504.44 56.62 -8.90 .000
Peach Area in Acre 2.08 0.22 2.95 0.29 -0.87 0.23 -3.65 .001
Peach yield (Kg per acre) 1190 116.01 1513.47 140.18 -323.47 43.42 -7.44 .000

Source: Author Survey results, 2018.

Effect of climate change on the area and yield of
major vegetables

Paired sample t-test was used to find out the mean
significant difference of area and yield of major
vegetable of the study area and the results are
presented in Table 3. The data shows that there is
highly significant (P<0.001) difference observed in
the area of Cauliflower, Spinach and Tomato with the
mean difference was 0.76, 0.42, and 0.48
respectively. While no significant difference was

observed in the area of onion before 10-15 years and

present. Furthermore, highly significant (P<0.001)
difference was observed in the yield of major
vegetables of study area with the mean difference was
-154.28, -190.47 and -170.00 kg/acre of Cauliflower,
Spinach, and Onion. Whereas, no significant
difference was observed in the yield/acre of Tomato
before 10-15 years and present in the study area.
Slightly decreases are found in the vegetables yield
which might be due to agronomic practices and
climatic extremes. These results are in line with

(Fosu-Mensah, 2012).

Table 3. Comparison of area and yield under major vegetables before 10-15 years and present of the respondents

in the study area.

Major vegetables Present Before 10-15 years Mean difference t- Value P-Value
Mean S.E Mean S.E Mean S.E

Cauliflower Area in Acre 3.04 0.18 2,28 0.14 0.76 0.20 3.70 .001
Cauliflower Yield (Kg per Acre) 5623.33 37.93 5777.61 39.90 -154.28 39.72 -3.88 .001
Spinach Area in Acre 2.14 14 1.71 .10 42 13 3.28 .004
Spinach Yield (Kg per Acre) 6210.95 26.08 6401.42 21.27 -190.47 24.95 -7.63 .000
Tomato Area in Acre 2.44 0.20 1.96 0.11 0.48 0.15 3.11 .004
Tomato Yield (Kg per Acre) 3406.48 100.85 3447.40 58.73 -40.92 111.22 -0.36 716
Onion Area in Acre 1.78 0.11 1.87 0.12 -0.090 0.07 -1.13 .263
Onion Yield (Kg per Acre) 5750.30 115.57 5920.30 153.33 -170 70.89 -2.39 .022

Source: Author Survey results, 2018.

Farmers’ perception regarding effect of climate
change

Results in Table 4 depicts that majority (91%) of the
respondents were of the view that climate change had
significantly decreased the crop yield with over all
mean value of 2.88 representing that they agreed on
the statement. Similarly, majority (96.9%) of the
respondents also agreed with the fact that yearly

rainfall is not supporting crop production followed by

the 83% of total respondents who reported that
climate change leads to crop infestation by insects
of the

respondents reported that with the climate change

and diseases. Moreover, about 72%
the cost of production of crops also got increased.
These results are similar to Ishaya and Abaje (2008)
who reported that 81% of the respondents expressed
that climate change increased their cost of crop

production.

503 | Rahmatullah et al.



About 53% of the respondents reported that due to
climate change and its effect on local agriculture, the
agriculture seems a non-profit occupation to the local
community and thus to earn income, people try to
migrate themselves to the urban areas for other
opportunities. Similarly, decline in the forest
resources were reported by the overwhelming
majority (97.9%) who agreed with the effect of
climate change over the decline of the forest
resources, whereas, occurrence of floods were
reported by 95.2%. Similarly, 99% of the respondents
agreed with the fact regarding frequent occurrence of
droughts during the rainy seasons. These results are
also in line with Ogallehet al. (2012) who found that

96% of respondents reported the occurrence of

2019

drought in rainy season. Furthermore, majority
(96.1%) of the respondents reported that drying of
water resources is also one of the effects of climate
change, followed by the 61.2% who reported that it
also brought change in livelihood system. These
results are similar to the results of Ishaya and Abaje
(2008)Decrease in soil fertility was reported by
majority 59.4% of the respondents as disagree i.e. the
climate change does not have any effect over the soil
fertility with non-significant difference and t-value of
0.523. Decrease in pasture land was also reported by
97.9%
deforestation due to the climate change was reported

overwhelming majority i.e. whereas,

by 99.2% of the total respondents.

Table 4. Perceptions of respondents regarding effects of climate change.

.No Effect of climate change Disagree Undecided Agree Mean average t-value P-value
1 Climate change has resulted to decline in crops yield 9(2.3) 25(6.5) 350 (91.1) 2.88 45.43 .000
2 The yearly rains are not supporting crop production as before 5(1.3) 7(1.8) 372(96.9) 2.95 64.37 .000
3 Climate change has led to crop infestation with insects and diseases. 11 (2.9) 52(13.5) 321(83.6) 2.70 19.77 .000
4 Cost of production of crops is increasing because of climate change. 43 (11.2) 66 (17.2) 275 (71.6) 2.54 13.84 .000
5 Climate change has led to rural-urban migration of youths. 101 (26.3) 79 (20.6) 204 (53.1) 2.32 8.02 .000
6 Climate change has led to decline in forest resources. 3(0.8) 5(1.3) 376(97.9) 2.96 78.00 .000
7 Frequent occurrences of floods during the raining season. 9(2.3) 9(2.3) 366(95.3) 2.92 54.30 .000
8 Frequent occurrences of droughts during the raining season. 1(0.3) 2(0.5) 381(99.2) 2.98 126.68 .000
9 Climate change has led to decreasing/drying of water sources 9(2.3) 6(1.6) 369 (96.1) 2.94 64.23 .000
10 Climate change has led to changes in livelihood system 86 (22.4) 63(16.4) 235(61.2) 2.44 11.55 .000
11 Decrease in soil fertility 228(59.4) 74(19.3) 82(21.4) 2.02 0.64 .523
12 Decreased Pasture land 4 (1.0) 4(1.0) 376(97.9) 2.96 83.86 .000
13 Deforestation 2(0.5) 1(0.3) 381(99.2) 2.98 155.47 .000

Source: Author Survey results, 2018. Values in parenthesis () are Percentages.

Conclusion

It is concluded that most of the area under different
major fruits and vegetables has been decreased in last
10-15 years due to decreased rainfall, increased
temperature and extreme weather events. Agriculture
extension department in the study area is insufficient
and inactive. Agriculture extension department was
unable to support the farmers regarding climate
change. Respondents in the study area perceived of
increased temperature and decreased rainfall.
Declining crops yield, increasing cost of production,
crop infestation with insects and diseases and
frequent occurrences of droughts was the major effect
of climate change. Campaign should be started for the
capacity building of farmers and to cope with the

adverse effects of climate change. Government should

provide gas pipelines in the study area to stop further
deforestation. Agricultural research department of
Balochistan should develop climate and drought
resistant varieties of fruits and vegetables for the
study area. Training should be arranged for
agricultural extension works on climate change and
its related issues which will enable them to perform in
better way in the field with farmers.
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