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ABSTRACT
Citrus is Pakistan’s most common fruit in terms of production. Pakistan is also the world’s 13th 
largest citrus producer and 5th largest exporter. Citrus growers in Pakistan were facing production, 
security, and marketing issues. Three districts in Punjab province, Sargodha, Toba Tek Singh, 
and Mandi Bahauddin, account for around 55 percent of the total citrus-growing area and 
produce. So, present study focused on the factors affecting citrus growers’ perception regarding 
production and protection problems in Tehsil Toba Tek Singh, Pakistan. Study was conducted 
during 2019. There are total 29 rural union councils, 6 being chosen by simple random sampling. 
One village was chosen at random from each union council, and 20 citrus growers were chosen 
at random from each village, resulting in a sample size of 120 respondents. For the collection 
of data from the selected respondents, a well-planned interview schedule was prepared. The 
observation technique was also used to conduct a qualitative in-depth investigation. For drawing 
conclusions and making suggestions, the data was analyzed using the statistical package for 
social sciences (SPSS). Descriptive (percentage, weighted score, mean and S.D.) and multiple 
linear regression (MLR) model was used for data analysis. It was observed that shortage of 
finance (3.85 ± .51, WS = 462), lack of technical knowledge (3.48 ± 1.08, WS = 418), non-
availability of improved varieties (2.608 ± 1.81, WS = 224) and non-accessibility of disease-free 
material (2.27 ± 1.49, WS = 211) were the major production related problems of the citrus growers. 
It was noted that black marketing of fertilizer (4.66 ± .47, WS = 541), monopoly of dealers (4.17 ± 
.37, WS = 500) and non-accessibility of fertilizer (4.00 ± .58, WS = 480) were the major problems 
regarding adoption of recommended dose of fertilizers. In the light of production problems, it was 
observed that shortage of finance (3.63 ± .89, WS = 436), non-accessibility of equipment (3.30 
± .79, WS = 396), wastage of time (3.12 ± 1.03, WS = 375) and lack of knowledge about cultural 
control methods (3.04 ± .76, WS = 365) were the major problems regarding cultural control of 
weeds. However, costly chemicals (3.98 ± .92, WS = 478), judicious use of chemicals (3.48 
± 1.26, WS = 417), health hazards (3.41 ± .70, WS = 395) and black marketing of chemicals 
(3.21 ± .98, WS = 385) and shortage of finance (3.15 ± .40, WS = 378) were the major hurdles 
regarding chemical control of weeds. It was found that adoption of intercropping, crop rotation, 
adequate extension services and costly labor were the major problem to control insect pest 
and diseases. But, cost of pesticides spraying, non-availability of machinery, lack of adoption of 
recommendation and judicious use of pesticides were the major hurdles regarding to chemical 
control of insect pest and diseases. Analysis showed that citrus growers’ education and income 
negatively associated with their protection and protection problems. But, size of land holding and 
farm size (citrus) positively associated with their protection and protection problems. It was also 
observed that lack of technical knowledge is an issue faced by the citrus growers. So, extension 
workers should arrange training workshop for citrus growers at village/union council level.
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INTRODUCTION
The overall trend for all fruit production in Pakistan is 
increasing, with the exception of 2006–2007, when 
unfavorable weather (hailstorm) and water shortages 
resulted in a significant fall in production of all fruits, 
including citrus fruits. The area under all fruits, as 

well as production, has been steadily growing. Citrus 
fruit is the most widely produced fruit, followed by 
mango, dates, and guava. In 2014–2015, overall citrus 
production was 2.4 million tonnes, accounting for 35.2 
percent of total fruit production) (Ministry of National 
Food Security, 2015). Mandarins (Kinnow), oranges, 
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grapefruit, lemons, and limes are examples of citrus 
fruits, with the mandarin (kinnow) being particularly 
important in Pakistan. The overall yearly citrus fruit 
production in Pakistan (mainly Kinnow) is estimated to 
be over 2.0 million metric tonnes. Despite the fact that 
there has been no significant expansion in the area 
under citrus production, production has increased by 
30.8 percent between 1991–1992. Pakistan produced 
1.62 million tonnes of citrus in 1991–1992, rising to 2.1 
million tonnes in 2008–2009 and 2.4 million tonnes in 
2014–2015 (Ministry of National Food Security, 2015).
Citrus fruits are mostly grown in four provinces in 
Pakistan: Punjab, Khyber Pakhtunkhwa (KPK), 
Sindh, and Baluchistan. Punjab is regarded the 
citrus production centre among the four provinces. 
According to Pakistan Horticulture Development and 
Export Company (PHDEC, 2005), Punjab produces 
more than 90% of total kinnow production, whereas 
KPK produces the majority of the country’s citrus 
fruits. In Punjab, the districts of Sargodha, Toba Tek 
Singh, and Mandi Bahauddin are recognised for their 
citrus cultivation. Citrus fruits of various types are also 
cultivated in limited quantities in other districts. Three 
districts in Punjab province, Sargodha, Toba Tek Singh, 
and Mandi Bahauddin, account for roughly 55 percent 
of total citrus growing area and produce roughly 62 
percent of citrus fruit (Agriculture marketing information 
Service, 2014).
Citrus is an important fruit tree crop that is widely 
produced around the world, with Pakistan being one 
of the leading producers (Abbas et al., 2013; Altaf 
et al., 2009). Citrus is grown on 194,500 hectares in 
Pakistan, with an annual output of 1.982 million tonnes 
in 2010–2011. (Agriculture Statistics of Pakistan, 
2011). Citrus reticulata, Citrus sinensis, Citrus limon, 
and Citrus paradisi are the most commonly produced 
citrus species in Pakistan. The province of Punjab has 
the most citrus groves (95 percent of the total area). 
The kinnow (Mandarin) is the most common type in 
Punjab, accounting for 70% of all cultivated land (Altaf 
and Khan, 2008).
One of the most popular fruits grown in Pakistan is 
citrus. It is a good source of vitamins, minerals, and 
carbohydrates, all of which are essential for human 
health. Citrus fruits have been shown to help prevent 
cancers of the liver, lungs, and skin, as well as heart 
disease and birth defects and to promote a balanced 
and stable lifestyle (Ghirdharilal, 2000). Citrus is a 
coveted fruit in Pakistan, where it ranks first in terms 
of both area and production among all fruits. Pakistan, 
on the other hand, is the world’s 12th largest producer 
of citrus fruits. Keeping in vierw above discussion 
current study was conducted to check citrus grower’s 

perceptions regarding production and protection 
problems in tehsil Toba Tek Singh.

MATERIALS AND METHODS
The aim of this study was to find out how citrus growers 
in Pakistan’s Punjab province felt about production 
and protection issues in District Toba Tek Singh (TTS). 
Study was conducted in year 2019. The district TTS 
consisted of four tehsils. TTS Tehsil was chosen as a 
study area out of these four because citrus is grown 
extensively here. There are a total of 29 rural union 
councils, with 6 being chosen by simple random 
sampling. One village was chosen at random from 
each union council and 20 citrus growers were chosen 
at random from each village, resulting in a sample size 
of 120 respondents. For the collection of data from 
the selected respondents, a well-planned interview 
schedule was prepared. The observation technique 
was also used to conduct a qualitative in-depth 
investigation. For drawing conclusions and making 
suggestions, the data is analyzed using the statistical 
package for social sciences (SPSS). Descriptive 
(percentage, weighted score, mean and S.D.) and 
multiple linear regression (MLR) model was used for 
data analysis.

RESULTS AND DISCUSSION
Age was the major component of demographic 
attributes. Age of the farmers was associated with the 
adoption of innovation technology. Table 1 showed that 
a major proportion (48.3%) of citrus growers belonged 
to middle age group (>35-50). However, almost one-
fifth (20.8%) belonged to young age group and around 
31% citrus growers belonged to old age group. A 
substantial proportion i.e. 20.8% and 26.7% of citrus 
growers were having middle and matric level education, 
respectively. However, 18.3 percent were illiterate and 
only 16.7 percent citrus growers had above matric 
level education. Majority of citrus growers (55%) were 
medium (>6-12) level farmers. However, 28.3 percent 
were small farmers and 16.7 percent farmers had 
above 12 acres of land. Based on citrus cultivation 
area, the citrus growers were divided into three groups 
i.e. small (up to 5acres), medium (5-10 acres) and large 
(>10 acre). The analysis in this respect are presented 
in above table. Study findings showed that around half 
(50%) citrus growers were having up to five acres land, 
33.3 % having >5-10 acres land and 16.7 % had above 
ten acres land which was under citrus cultivation. Citrus 
growers were divided into three groups based on their 
income per acre: low (Rs.75000), medium (Rs.75000-
100000), and large (Rs.75000-100000) (Rs.100000). 
According to the above findings, the vast majority of 



J. Agric. Res. 2021, 59(3)

                                                                 Production and protection problems of citrus growers   

323

respondents (41.7%) had a middle income, followed 
by 30.8 percent with a medium income per acre and 
27.5 percent with a high income per acre. A farmer 
with a higher income may be more inclined to farming 
and growing various types of citrus, and he may be 
in a better position to use cutting-edge technology 
(Memon, 2017).

Problems regarding production technology of 
citrus growers 
However, Table 2 the production related problems of 
citrus growers. Problems regarding growing materials 
i.e. seed, nursery and cutting were presented in the 
first of above Table 2. It was observed that shortage of 
finance (3.85 ± .51, WS = 462) was ranked first problem. 
While technical knowledge (3.48 ± 1.08, WS = 418) was 
ranked second. However, facility of improved varieties 
(2.608 ± 1.81, WS = 224), accessibility of disease free 
material (2.27 ± 1.49, WS =211), facility of imported 
certified material for citrus (2.11 ± 1.27, WS = 186) 
and contact with experts (2.68 ± 1.26, WS = 150) were 

ranked as 3rd to 6th, respectively. So, citrus growers had 
shortage of finance, and lack of knowledge for seed, 
nursery and cutting of citrus plant.
Problems related to fertilizer were also presented in the 
first of above table. It was noted that black marketing of 
fertilizer (4.66 ± .47, WS = 541), monopoly of dealers 
(4.17 ± .37, WS = 500), and accessibility of fertilizer 
(4.00 ± .58, WS = 480) were the major problems and 
ranked at 3rd. However, shortage of finance for fertilizer 
(3.79 ± .68, WS = 455), Higher rates of fertilizer (2.79 
± .83, WS = 353), contamination of chemicals (3.34 ±  
.97, WS = 324) and knowledge about recommended 
doses (2.79 ± .60, WS = 279) were ranked as 4th to 
7th, respectively. So, black of marketing of fertilizer, 
monopoly of dealers and accessibility of fertilizers were 
the major problems faced by the citrus growers.

Problems regarding protection technology of 
citrus growers
At first Table 3 represents the citrus growers’ problems 
regarding weeds (cultural control). In this regard 

Table 1. Distribution of the respondents according to their socio-economic characteristics (n = 120)
Socio-economic characteristics Categories Frequency Percentage

Age groups (in years)
UP to 35 (Young) 25 20.8
>35-50 (Middle) 58 48.3
Above 50 (Old) 37 30.8

Education level

Illiterate 22 18.3
Up to Primary 21 17.5
Middle 25 20.8
Matric 32 26.7
Above Matric 20 16.7

Size of land holdings (Acres)
 Up to 6 (Small) 34 28.3
>6-12 (Medium) 66 55.0
Above 12 (High) 20 16.7

Area under citrus cultivation (Acres)
UP to 5 (Small) 60 50.0
>5-10 (Medium) 40 33.3
Above 10 (Large) 20 16.7

Average income (Rs.)
Up to 500000 33 27.5
500001-1000000 50 41.7
Above 1000000 37 30.8

Table 2. Distribution of the respondents according to their production related problem 

Materials for growing (i.e. seeds, nursery and cuttings) Yes No Mean S.D. W.S. Rank% %
Shortage of finance 100.0 0.0 3.85 .51 462 1
Technical knowledge 100.0 0.0 3.48 1.08 418 2
Facility of improved varieties 71.7 28.3 2.60 1.81 224 3
Accessibility of disease free material 77.5 22.5 2.27 1.49 211 4
Facility of imported certified material for citrus 73.3 26.7 2.11 1.27 186 5
Contact with experts 46.7 53.3 2.68 1.26 150 6
Problem related to fertilizer
Black marketing of fertilizer 96.7 3.3 4.66 .47 541 1
Monopoly of dealers 100.0 0.0 4.17 .37 500 2
Accessibility of fertilizer 100.0 0.0 4.00 .58 480 3
Shortage of finance 100.0 0.0 3.79 .68 455 4
Higher rates of fertilizer 100.0 0.0 2.94 .83 353 5
Contamination of chemicals 80.8 19.2 3.34 .97 324 6
Knowledge about recommendations 83.3 16.7 2.79 .60 279 7
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shortage of finance (3.63 ± .89, WS = 436) was the 
major protection problem of citrus growers. However, 
accessibility of equipment (3.30 ± .79, WS = 396), time 
consuming/ laborious (3.12 ± 1.03, WS = 375) and 
knowledge about cultural control methods (3.04 ± .76, 
WS = 365) were ranked as 2nd to 4th, respectively. But, 
severe labour for controlling weeds manually (2.66 ± 
.73, WS = 319), expertise for application of cultural 
methods (2.54 ±. 81, WS = 305), competence of 
cultural control (2.37 ± .90, WS = 284) and extension 
services (1.20 ±. 42, WS = 12) were ranked as 5th 
to 8th, respectively. In the light of above outcomes 
shortage of finance, Accessibility of equipment and 
time consuming/ laborious were the major problems 
regarding weeds cultural control. These results confirm 
the findings of Aslam et al. 1989 and Muhammad et al. 
1999.
At next half Table 3 represented the citrus growers’ 
problems regarding weeds’ chemical control. In this 

regard cost of chemicals (3.98 ± .92, WS = 478) was the 
major protection problem of citrus growers. However, 
judicious use of chemicals (3.48 ± 1.26, WS = 417), 
health hazards (3.41 ± .70, WS = 395) and shortage/ 
black marketing of chemicals (3.21 ±  .98, WS = 385) 
and shortage of finance (3.15 ± .40, WS = 378) were 
ranked as 2nd to 5th, respectively based on citrus 
growers problems regarding weeds (chemical control). 
While, improper preventive measures (Awareness) 
(2.98±1.16, WS = 352), awareness regarding chemical 
control (2.52 ± .72, WS = 302) and extension advisory 
service (2.92 ± 1.24, WS = 140) were ranked as 6th 
to 8th, respectively. So, it was clear from the findings 
cost of chemicals, judicious use of chemicals, health 
hazards, shortage/black marketing of chemicals and 
shortage of finance were the major problems in weeds 
chemical control.
Table 4 represented the citrus growers’ problems 
regarding insect pest and disease control (cultural 

Table 3. Distribution of the respondents according to their problem related citrus protection 

Weeds (cultural control) Yes No Mean S.D. W.S. Rank% %
Shortage of finance 100.0 0.0 3.63 .89 436 1
Accessibility of equipment 100.0 0.0 3.30 .79 396 2
Time consuming/ laborious 100.0 0.0 3.12 1.03 375 3
Knowledge about cultural control methods 100.0 0.0 3.04 .76 365 4
Severe labour for controlling weeds manually 100.0 0.0 2.66 .73 319 5
Expertise for application of cultural methods 100.0 0.0 2.54 .81 305 6
Competence of cultural control 100.0 0.0 2.37 .90 284 7
Extension services 8.3 91.7 1.20 .42 12 8
Weeds (chemical control)
Cost of chemicals 100.0 0.0 3.98 .92 478 1
Judicious use of chemicals 100.0 0.0 3.48 1.26 417 2
Health hazards 96.7 3.3 3.41 .70 395 3
Shortage/ Black marketing of chemicals 100.0 0.0 3.21 .98 385 4
Shortage of finance 100.0 0.0 3.15 .40 378 5
Improper preventive measures (Awareness) 98.3 1.7 2.98 1.16 352 6
Awareness regarding chemical control 100.0 0.0 2.52 .72 302 7
Ext. advisory service 40.0 60.0 2.92 1.24 140 8

Table 4. Distribution of the respondents according to their problem related to insect pest and disease control

Insect pest and disease control (cultural control) Yes No Mean S.D. W.S. Rank% %
Availability of insect resistant varieties 100.0 0.0 3.55 .59 426 1
Adoption of intercropping 100.0 0.0 3.38 .94 406 2
Adoption of crop rotation 96.7 3.3 3.43 .95 398 3
Adequate ext. services 100.0 0.0 3.21 .76 385 4
High cost labour 100.0 0.0 3.20 .44 384 5
Information about cultural control methods 100.0 0.0 2.75 .57 330 6
Time consuming/laborious 83.3 16.7 3.06 .85 306 7
Plant debris 40.8 59.2 2.86 1.22 140 8
Insect pest and disease control (chemical control)   
Cost of pesticides spraying 100.0 0.0 3.20 1.19 384 1
Adoption of recommendation 95.0 5.0 3.18 .98 363 2
Judicious use of pesticides 85.0 15.0 3.18 .59 324 3
Availability of machinery 100.0 0.0 3.17 .74 380 4
Adulterated pesticides 98.3 1.7 2.75 .78 324 5
Information regarding chemical control of insects, pest and disease 100.0 0.0 2.32 .82 279 6
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control). It was found that availability of insect 
resistant varieties (3.55 ± .59, WS = 426) was the 
major problem to control of insect pest and disease. 
However, adoption of intercropping (3.38 ± .94, WS = 
406), adoption of crop rotation (3.43 ± .95, WS = 398) 
and adequate ext. services (3.21 ± .76, WS = 385) and 
high cost labour (3.20 ± .44, WS = 384) were ranked 
as 2nd to 5th, respectively. While, information about 
cultural control methods (2.75 ± .57, WS = 330), time 
consuming/laborious (3.06 ± .85, WS = 306) and Plant 
debris (2.86 ± 1.22, WS = 140) were ranked as 6th to 8th, 
respectively. So, Adoption of intercropping, adoption 
of crop rotation, adequate ext. services and high cost 
labour were the major problem to control insect pest 
and diseases.
At next, table represents the problems regarding to 
chemical control of insect pest and diseases. It was 
observed that cost of pesticides spraying (3.20 ± 1.19, 
WS = 384), adoption of recommendation (3.18 ± .98, 
WS = 363), Judicious use of pesticides (3.18 ± .59, WS 
= 324) and availability of machinery (3.17 ± .74, WS = 
380) were ranked as 1st to 4th, respectively. However, 
Adulterated pesticides (2.75 ± .78, WS = 324) and 
information regarding chemical control of insects, pest 
and disease (2.32 ± .82, WS = 279) were ranked as 
5th to 6th, respectively. So, cost of pesticides spraying, 
availability of machinery, adoption of recommendation 
and judicious use of pesticides were the major 
problems regarding to chemical control of insect pest 
and diseases.
The beta value (-0.010) indicated negative and non-
significant relation of age of the citrus growers with their 
production related problems. The beta value (-0.0318) 
indicated a negative and significant relation of farmers’ 
education level and their production related problems. 
It showed that educated farmers faced less problems 

as compared to uneducated farmers.
The beta value (0.368) indicating a positive and 
significant relation of farmers’ land size and their 
production related problems. It revealed that large 
farmers faced more problems as compared to small 
farmers. 
The beta value (0.495) indicated a positive and 
significant relation of farmers’ citrus area and their 
production related problems. So, large citrus growers 
faced more problems as compared to small citrus 
growers.
The beta value (-0.392) indicated a negative and 
significant relation of farmers’ total income and their 
production related problems. So, high income citrus 
growers faced less problems as compared to lower 
income citrus growers Table 5.
In Table 6 the beta value (-0.080) indicated negative 
and a non-significant relation of age of the citrus 
growers with their protection related problems. All age 
groups of citrus growers had almost same protection 
related to problems.
The beta value (0.467) indicated a negative and 
significant relation of farmers’ education level and their 
protection related problems. So, educated farmers 
faced less problems as compared to uneducated 
farmers. 
The beta value (0.503) indicated a positive and 
significant relation of farmers’ land size and their 
protection related problems. Moreover, large farmers 
faced more problems as compared to small farmers. 
The beta value (0.532) indicated a positive and 
significant relation of farmers’ citrus area and their 
protection related problems. Furthermore large citrus 
growers faced more problems as compared to small 
citrus growers.
The beta value (-0.175) indicated a negative and 

Table 5. Factors affecting production problems 
Model Unstandardized Coefficients Standardized Coefficients t Sig.Beta Std. error Beta

1

(Constant) 2.326 .170 13.698 .000**
Age -.010 .160 -.009 -.063 .950NS

Education -.318 .079 -.569 -4.008 .000**
Land .368 .172 .315 2.143 .034*
Citrus area .495 .117 .469 4.242 .000**
Income -.392 .154 -.385 -2.543 .012*

Table 6. Factors affecting protection problems 

Model Unstandardized Coefficients Standardized Coefficients t Sig.Beta Std. error Beta

1

(Constant) 1.834 .171 10.727 .000**
Age -.080 .138 -.071 -.579 .564NS

Education -.467 .097 -.809 -4.803 .000**
Size of land holdings .503 .147 .421 3.420 .001**
Citrus area .532 .100 .486 5.304 .000**
Income -.175 .141 -.172 -2.53 .025*

a. Dependent Variable: Protection
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significant relation of farmers’ total income and their 
protection related problems. High income citrus 
growers faced less problems as compared to lower 
income citrus growers. So, results were similar to those 
of Memon (2017); Sharif et al. (2005); Muhammad et 
al. (1999)

CONCLUSIONS
It was observed that shortage of finance, lack of 
technical knowledge, non-availability of improved 
varieties and accessibility of disease-free material 
were the major problems faced by the farmers in citrus 
production. It was noted that black marketing of fertilizer, 
monopoly of dealers and accessibility of fertilizer were 
the major issued faced by the citrus growers in fertilizer 
applications. In the light of production problems, it was 
observed that shortage of finance, non-accessibility 
of equipment, wastage of time and lack of knowledge 
about cultural control methods were the major problems 
regarding cultural control of weeds. However, high cost 
of chemicals, non-judicious use of chemicals, health 
hazards and black marketing of chemicals were the 
major problems regarding chemical control of weeds. It 
was found that adoption of intercropping, crop rotation, 
adequate ext. services and high cost labor were the 
major hurdles to control insect pest and diseases. 
But, costly pesticides, non-availability of machinery, 
lack of adoption of recommendation and judicious 
use of pesticides were the major problems regarding 
to chemical control of insect pest and diseases. 
Analysis showed that citrus growers’ education and 
income negatively associated with their protection 
and protection problems. While, size of land holding 
and farm size (citrus) positively associated with their 
protection and protection problems.

Recommendations
It was observed that shortage of money major hurdle 
for citrus growers to adopt recommended production 
and protection measures. So, government should 
provide interest free loan for citrus growers.
It was also observed that lack of technical knowledge 
is an issue faced by the citrus growers. So, extension 
workers should arrange training workshop for 
citrus growers at village/union council level. Now-a-
days mass media is playing pivotal role in creating 

awareness among the masses. So, programs related 
to production and protection technology of citrus 
should be broadcasted to increase the production and 
to minimize the issues of citrus growers.
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