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ABSTRACT

This current study aimed to determine and improve the adaptation level of citrus farmers by
finding the extent of linkage between farmers and extension workers. The main objectives were
the identification of specific knowledge deficiency areas of farmers regarding citrus crop;
constraints faced by citrus growers and differentiate the adaptation level of adopters and non-
adopters. Primary data were collected from 400 citrus growers through well-structured and pre-
tested questionnaire from four districts of Punjab province of Pakistan i.e. Sahiwal, Toba Tek
Singh, Bhakkar and Layyah. Out of the total 400 targeted citrus growers, 60 were adopters while
360 were non-adopters (randomly selected farmers). The stratified random sampling technique
was used for data collection. Twenty-five extension agents were interviewed from each district
thus making a total of 100 extension workers from four districts in the study area. The
knowledge deficient areas of farmers and lack of adaptation of recommendations as inquired
from citrus growers and extension agents were divided into nine categories ranging from land
preparation to post-harvest operations. The factor analysis was used to identify the constraints
faced by the citrus growers. The farmer- extension linkages were found to be satisfactory as
more than half of the respondents were of the view that extension workers were available to them
whenever they needed them. The extension agents were of the view that the farmer’s adaptation
found to be high. The detailed analysis revealed that adopters were aware of pest, nursery and
plant/cultural management while they had poor knowledge of processing/ packaging, land
preparation and soil and irrigation management. The non-adopters were lacking in
processing/packaging, land preparation and soil management, irrigation and harvesting
management. However, they had good knowledge of pest, nursery and plant/cultural
management. It is recommended that government should fill the vacant posts to increase the
extension workers to farmers’ ratio. The In-Service training of the extension workers must be
conducted regularly to refresh their knowledge and capacity building so that the latest techniques
may be disseminated to the farmers. The farmers must be given provided information regarding
post-harvest operations other than production practices.
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INTRODUCTION

Citrus is the most widely cultivated fruit crop and ranks first in world fruit production. Total
production of the world citrus industry stands at 124.5 million tons and is being cultivated on
area of 8.7 million hectares (FAO, 2021). The major citrus producing countries are Brazil, China,
the United States, Mexico, India and Spain which contribute about 2/3 of the world’s citrus
production (FAO, 2016). Globally, total orange and kinnow production stand at 66.9 million tons
and 32.9 million tons, respectively. During 2016, the total world citrus trade was 30.9 million
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tons. Citrus includes large varietal collection of orange, kinnow, grapefruit, lemon, tangerine,
shaddock, sour orange, citron, dried orange peel, frozen orange pulp and lime (Ashebre, 2015).
Citrus contains a good quantity of vitamin C, mineral, nutrients, phytochemicals and starches,
which are essential for a healthy life. (FAO, 2017).

Citrus ranks at first position among fruits in area and production in Pakistan and Kinnow is
cultivated in Punjab province. In Pakistan citrus was cultivated on an area of 206 thousand
hectares with a total production of 2.3 million tons in 2020 (FAO, 2021). Globally, Pakistan
ranked at 36™ in terms of production and 56™ in exports of citrus commodities Pakistan exported
fruit of worth 641$ million in the fiscal year 2015-16 (FAO, 2016). In Pakistan, citrus is grown
in Punjab; district Bhakkar, Layyah, Sargodha, Jhang, Mianwali, Multan, TT Singh and Sahiwal.
KPK; district Swabi, Swat, Peshawar, Hazara, Mardan and Nowshera. Sindh; district
Nawabshah, Khairpur and Sukkur. Balochistan; district Kech, Makran and Sibbi (Shaukat,
2013).

Pakistan is 5th largest kinnow exporter with a yield of 9.2 tons per hectare (Riaz, 2014).The
country is exporting 10 percent of its total citrus production that can be increased thrice than
existing export volume by providing modern technologies to farmers from plantation to post-
harvest stages.

The quality and production of citrus fruit can be enhanced through suitable practices and
management of proper nutrition in the plants (Lahey et al., 2004). Citrus plant requires three to
four years to grow when it starts producing fruit. It requires seven to eight years to grow fully.
Productive life of tree is 35 to 40 years (Sarfraz, 2015).Kinnow is very delicate in nature because
20-30 percent postharvest losses happen during storage due to fungal and bacterial adulteration
on the fruit, low quality fruit, unsuitable weather conditions, delay in harvesting, lack of proper
roads and improper cold storage facilities (Singh et al., 2004).

The citrus industry in Pakistan is facing pre-harvest and post-harvest issues, lead to low quality
and quantity of fruits which finally results in lesser export and high economic loss to the country.
These problems comprise; diverse diseases and pest attacks, low yield in the alternate year,
underdeveloped citrus industry, lack of information to growers about the progressive industry,
middle man exploitation, scarcity of skilled labor, poor management during harvesting,
transportation, packing and storage, inadequate research and development facilities. (Ibrahim et
al., 2007). Aging of citrus trees, poor management and inadequate market infrastructure. All
these problems lead to declining and failure of citrus industry (Aatif et al., 2015).

Best management practices can play an important role in improving quality and yield of citrus.
Balanced use of nutrients can enhance the flowering, fruit size, fruit set and fruit’s biochemical
quality (Papadakis et al., 2005). Citrus growers cannot ignore the effects of macro and
micronutrients on plant’s health. They must give due importance to balanced use of nutrients
(Razi et al., 2011). Macronutrients are required in larger amount as compared to micronutrients.
With balanced use of fertilizer, farmers can get better crop with more yields (Abd-Allah, 2006).
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Citrus growing districts in Punjab are Sargodha, Sahiwal, Toba Tek Singh, Layyah, Bhakkar,
Jhang and M.B Din. (AMIS, 2021).

The transferring of agricultural knowledge is the main responsibility of the Agricultural
Extension Department, Government of Punjab. The provision of innovative technologies and
their acceptance by farmers can be accomplished through skillful and effective agricultural
extension advisory services. (Khan, 2010).

Agricultural extension has the mandate to deliver modern recommended technologies/ practices
and assist farmers to attain a preferred level of crop production by transmitting innovations or
practices from a research organization to farmers at their doorstep. The main objective of
agricultural extension lies in conveying, transforming and providing a valuable bundle of
agricultural and advisory services to farmers and supporting them in the application of this
information (Ajieh, 2006).

Agricultural extension services serve as a bridge between research organizations and farming
community. It transfers an exchange of information between farmers and extension agents in the
form of applied information which is very useful to figure out ways to increase income in
agriculture sector (Malik, 2003). Small holder’s farmers remain more exposed to risk and
ambiguity when they lack information about inputs, meteorological conditions, management
practices and market. The farmers who collects and use up-to-date information may be able to
reduce production and market risks (Anderson, 2007).

The recommended farmer to extension officer ratio ranges from 10 to 50 farmers to one
extension officer and this largely depends upon farm size and mainly distance the agricultural
extension officer have to travel to farmer’s farm (Banson et al., 2014). Agricultural extension
services in Pakistan are under the authority of provincial agricultural departments. Several
extension models and approaches have been executed up till now which include multiple
programs directly related to agricultural and rural development (Afzal, 2008). There is a
difference in the technical capabilities of agricultural officers due to their presence in training
programs, there is a need for training of agricultural officers to improve their knowledge about
the horticultural sector (Khan et al., 2012)

Department of Agriculture and Livestock Products Marketing and Grading (DALPMG) should
provide the latest marketing information to all stakeholders involved in the value chain of citrus
especially the producers (Sharif et al., 2005). The production constraints faced by citrus growers
as (i) lack of capital (ii) pest problem (iii) premature fruit drop (iv) low yielding trees (Oyedele
and Yahaya, 2010). The government can use social media tools for speedy circulation of
authentic, reliable and useful information to citrus growers which will lead to an overall
improvement of citrus industry of Pakistan (Nawaz et al., 2018).

Farmer should adopt proper recommendations/practices offered by agricultural extension staff
e.g. proper plant to plant distance and suitable layout to reduce emerging environmental hazards
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(Easterling et al., 2003). By adopting technological developments with better farming practices
and good quality of pesticides and fertilizers, citrus growers will be able to enhance their per
hectare yield (Pellokila et al., 2004). To enhance the adoption of extension recommendations by
farmers, the government should equip agricultural extension workers with sufficient
infrastructure for their easy mobility to contact farmers and provision of suitable monetary
assistance to the farmers to adopt improved farm technologies (Emmanuel et al., 2016).

Keeping in view the significance of extension services in uplifting the citrus productivity by
ensuring their strong linkages with farmers. The present study aimed to determine and improve
the adaptation level of citrus farmers and find the shortcoming among farmers and extension
workers linkages. In particular, the study focused on:

1. Study the socio-economic characteristics of citrus growers and extension agents.
2. Identify the specific knowledge deficiency areas of farmers regarding citrus crop
3. Evaluate the extent of adaptation in view of extension agents by the farmers

4. Find out the constraints being faced by citrus growers

MATERIALS AND METHODS

This study aimed to investigate the farmers and extension worker’s linkages, find out
factors/constraints that halting the farmers to get better citrus productivity and also identified the
extent of adaptation of given recommendations by extension workers. For this purpose, the data
have been collected from farmers as well as extension workers.

Study Area

The four districts (Sahiwal, T.T. Singh, Bhakkar and Layyah) were chosen to collect primary
data through a well-structured questionnaire. This study attempts to measure the citrus economy
in the said districts. These districts are favorable for citrus cultivation due to their favorable soil
and climate. The pre-testing of the questionaries’ also took place before the actual data
collection. The data were collected in year 2022.

Extension Workers Data

The data from 100 extension agents were collected from four districts mentioned above,
consisting of 25 extension agents from each district. The officers/officials were interviewed
through a well-structured and designed questionnaire.

The extension agents were inquired about their services in general and specifically for the citrus
crop. They were asked either their services/recommendations were adopted by the farmers and
rate the adaptation level on a scale of High, Medium and Low.

Citrus Farmers Data

Districts were divided into different stratum based on the division of villages where
demonstration plots had been exhibited under the project by the Department of Agricultural
Extension. From each district, 100 farmers were randomly selected, out of which 90 were non-
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adopters and 10 farmers were adopters. The term “adopters” was used for the farmers whose
citrus orchards were selected as demonstration plots by the agricultural extension department,
while “non-adopters” were considered as the random farmers selected from the same villages.
The stratified random sampling technique was used to identify the farmers taken for the survey

In the first stage, 04 districts were selected, at the second stage, 05 villages from each district
were selected and at third stage 02 adopters and 18 non-adopters were selected from each village
randomly. Thus, a sample of 40 farmers was taken from selected villages where demonstration
plots have been established by the extension workers.

Empirical Analysis

Extent of Adaptation in view of Extension Workers

The extension workers were asked to rate the farmer’s adaptation level of the recommendations
given by the extension workers on a scale of High, Medium and Low, respectively. Thus the
farmer's adaptation level was measured as they are adopting recommendations made by
extension workers and their adaption level also. The extension workers were asked to rank their
services and adaptations made by them at the scale of High, Medium and Low.

Ranking of Provision of Services and Problems faced by Extension Workers

The non-parametric test Kendall’s W test was used to identify the raking of the services provided
by the extension workers to the farmers. Similarly, the constraints were ranked using the same
test. The detailed description of the test has been given below.

Kendall’s W Test

A nonparametric test commonly used to determine the overall agreement among the set of
rankings is Kendall’s coefficient of concordance (Zhao et al. 2015). This method does not need
any specific distribution of the data (Siegel, 1957). The study used Kendall’s W test to check
whether different respondents within a certain group agreed on the ranking of the constraints.
The null hypothesis of Kendall’s W test is that “there is no agreement among the ranking given
by the respondents.” Kendall’s W value ranges from 0 to 1, and a value of 0 indicated “no
agreement” and 1 indicated “complete agreement.” If the value of Kendall’s W generated from
the test has low significance at the given level, then the null hypothesis was rejected, and it was
concluded that some degree of agreement exists among the respondents (Zhao et al. 2015)
Constraints Analysis of farmers

The farmers were asked about different constraints faced by them in citrus production. These
constraints were measured on a Likert scale ranging from 1 to 5 i.e. 1= strongly agree to 5=
strongly disagree. These constraints were identified through Focus Group Discussions (FGDs)
with farmers while doing Pilot testing of the questionnaire and with the help of literature review.
Reliability Test

The reliability of these items was assessed through a non-parametric test known as Cronbach
Alpha. The Cronbach Alpha coefficient (o) has a value ranging from 0 to 1. The higher value of
a shows that the scale used is more reliable and vice versa (Santos, 1999). However, generally,
the value of a must be greater than 0.70 (Tavakol and Dennick, 2011).
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Ranking of the constraints

The Kendall’s W test was used to rank the constraints faced by the farmers, which has been
described in the previous sections. It will tell us the most crucial constraints faced by the farmers
in citrus production.

RESULTS AND DISCUSSION

These sections discusses descriptive statistics of the sampled population i.e extension agents and
farmers, the extent of adaptation of recommendations by the farmers being given during various
activities in citrus cultivation and also explain the constraints which citrus growers are facing in
citrus production and marketing as well as by the extension workers while performing their duty.

Socio-Economic characteristics and Farm Particulars of Non-Adopters (Farmers)

Table 2 shows the different socio-economic characteristics of non-adopters. There were 360
adopters. It was observed that the mean age of the farmers was 45, while up to 25 years of age
there were 9 percent farmers, 31 percent were aged between 26-40 years and 53 percent were
between 41-60 years. The overall education of the farmers was 7 years of schooling. Fourteen
percent were found to be illiterate, 24 percent had up to 5 years of schooling, 44 percent
matriculation and 18 percent were above matric.

On an average 25 years of farming experience was estimated among the sampled farmers.
However, 19 percent had farming experience up to 10 years and 23 percent had 11 to 20 years of
farming experience. The 14 percent famers had 21 to 30 years and 44 percent had above 30 years
of farming experience. However, the citrus growing experience had a different picture and it was
observed that almost half of the non-adopter farmers had up to 10 years of citrus growing
experience. Out of the remaining half, 38 percent had 11 to 20 years’ experience, 8 percent had
21 to 30 years and 3 percent had above 30 years of citrus growing experience. The farmers were
categorized as per their operational land holdings i.e. up to 5 acres, 5.1 to 12.5 acres and above
12.5 acres and considered as small, medium and large non-adopters farmers. It was observed that
11 percent were small, 46 percent medium, and 43 percent large farmers, respectively. The
average landholding in the study area of the sampled farmers was estimated to be 16 acres.

Table 2: Summary Characteristics of Descriptive Tools (Continuous Variables)

Variables Description/Group | Frequency %age Mean
Up to 25 32 9 22.91
26 to 40 111 31 34.67
Age (Years) 41-60 191 53 50.38
Above 60 26 7 64.69
Overall 360 100 44.69
Iliterate 51 14 0
Education Level Up to Primary 87 24 4.89
Up to Matric 159 44 9.09
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Above Matric 63 18 12.83

Overall 360 100 7.44

Up to 10 years 69 19 6.97

. . 1110 20 83 23 17.18

Farming Experience 2110 30 51 " 2484
(YYears)

Above 30 157 44 37.13

Overall 360 100 25.01

Up to 10 years 183 51 7.02

. . . 11t0 20 135 38 15.7

Citrus growing experience 2110 30 30 3 2373
(Years)

Above 30 12 3 30

Overall 360 100 12.43

Small (up to 5 acres) 40 11 3.06

Farm Land Holding Medium (5.1 to 12.5) 165 46 8.43

(Acres) Large (above 12.5) 155 43 28.32

Overall 360 100 16.62

Small (up to 5 acres) 99 27 2.56

: Medium (5.1 to 12.5) 183 51 7.65

Orchard Size (Acres) Large (above 12.5) 78 22 24.46

Overall 360 100 10.33

Similarly, the situation was slightly different in the case of citrus orchard size out of total
operational landholding. As 27 percent were small, 51 percent medium, and 22 percent were
large farmers. The average size of the citrus orchard among the target farmers in the study area

was found as 10 acres.

Table 3: Interaction between Non-Adopters and Extension Workers

Variable Item/Description Frequency % age
Weekly 8 2.2
. . Fortnightly 37 10.3
When Needed 204 56.7
Overall 360 100
Weekly 12 3.3
Agricultural Extension Officer Fortnightly 63 175
.. Monthly 82 22.8
visits to Farmers
On-Call 203 56.4
Overall 360 100
Extension Method used by Individual Contact 138 38.3
Agricultural Extension Staff Farmer Training Program 36 10
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Farmer Field School 13 3.6

Field Days 62 17.2

Others 111 30.8

Overall 360 100

Brochures/ Handouts 154 42.8

Demonstration Sites 35 9.7

Knowledge Dissemination Method Agricultural Exhibition/ 4 11
used by Agricultural Extension Fairs '

Staff Videos Movies 32 8.9

Others 135 375

Overall 360 100

Interaction between non-adopters and extension workers is depicted in Table 3. It shows that
more than half of the respondents visit the extension offices according to their needs and they
were entertained, while 30 percent visit their offices monthly. Similarly, 10 percent of farmers
revealed that they visit extension workers fortnightly and 3 percent weekly. The same pattern
was observed in the extension workers' visits to the farmers, where 56 percent were available to
farmers on call, 17 percent visits fortnightly, 22 percent visits monthly and 3 percent workers’
pay visit weekly to the farmer’s field. There is a need to make such visits meaningful and more
fruitful instead of just increasing the number of visits.

The nature of contact made by the extension workers was asked by the farmers and it was
observed that 38 percent made individual contact, 17 percent farmers were of the view that the
nature of contact was during their field days, 10 percent told that it was farmer training programs
and only 3 percent were during farmer field schools. It is maybe concluded that the nature of
contact with the farmers may be improved by arranging more training programs for them.
Similarly, there were different knowledge dissemination methods and 42 percent of farmers told
that they got information through brochures/handouts, 9 percent through demonstration sites, |
percent through agricultural fairs, 8.9 percent through videos and 37 percent through
others/mixture of all methods. Thus, it is concluded that extension workers may use more
demonstration plots to exhibit the new/recommended technologies to the farmers (non-adopters).

Socio-Economic Characteristics and Farm Particulars of Adopters (Farmers)

Table 4 shows the different socio-economic and farm characteristics of the adopters (farmers),
where demonstration plots had been laid out. The “adopters” are those farmers where extension
workers/project established demonstration plots on some of the lands of the orchard size. It was
observed that the overall mean age of the adopters is 45 years, while 67.5 percent of farmers
were aged between 41 to 60 years, 30 percent were aged between 26 to 40 years and 2.5 percent
were up to 25 years. There were no adopter farmers who were above 60 years of age. The overall
mean education level of adopters was 7.32 years of schooling, 22 percent farmers were above
matric, 35 percent were up to matric, 25 percent were up to primary and 18 percent were found
to be illiterate. The overall farming experience of adopters (farmers) is 24 years, 33 percent
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farmers have above 30 years farming experience, 25 percent farmers had farming experience
between 21 to 30 years, 22 percent were between 11 to 20 years and the same percentage have
less than 10 years of farming experience. Overall, the mean citrus growing experience was 14.25
years of adopters, just one farmer found having citrus cultivation experience above 30 years. The
farmers having citrus growing experience less than 10 years were 35 percent while 57 percent of
farmers had citrus growing experience between 11 to 20 years.

Table 4: Summary Characteristics of Descriptive Tools (Continuous Variables)

Variables Description/Group | Frequency | %bage Mean
Upto 25 1 2.5 24
26 to 40 12 30 34
Age (Years) 41-60 27 67.5 49
Above 60 0 - -
Overall 40 100 45
Iliterate 7 18 0
Up to Primary 10 25 5
Education Level Up to Matric 14 35 8.93
Above Matric 9 22 13.11
Overall 40 100 7.32
Up to 10 years 8 20 6.63
: _ 11to 20 9 22 15.67
Farming Experience 2110 30 10 o5 2530
(Years)
Above 30 13 33 40.31
Overall 40 100 24.28
Up to 10 years 14 35 8.50
. : 11to 20 23 57.5 16
Citrus growing 2110 30 2 5 25
experience (Years)
Above 30 1 2.5 30
Overall 40 100 14.25
Small (up to 5 acres) 2 5 4.25
Farm Land Holding Medium (5.1 to 12.5) 20 50 8.025
(Acres) Large (above 12.5) 18 45 28.55
Overall 40 100 17.07
Small (up to 5 acres) 8 20 3
. Medium (5.1 to 12.5) 22 55 7.75
Orchard Size (Acres) Large (above 12.5) 10 25 23.10
Overall 40 100 10.63

Table 4 also shows the farm size and it was observed that 45 percent were large farmers having a
mean land holding of 29 acres, 50 percent were medium farmers with mean farm size of 8 acres
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and 5 percent farmers were small. Similarly, 25 percent of farmers were large to citrus orchard
size, half of them were medium and 20 percent are small farmers. It has been found that
demonstration plots have been established mostly at large farms.

Table 5: Interaction between Adopters and Extension Workers

Variable Item/Description Frequency % age
Weekly 1 2.5
Farmers Visits to the Agricultural Fortnightly ! 25
Extension Offic?es Monthly 17 42.5
When Needed 21 525
Overall 40 100
Weekly 1 2.5
Agricultural Extension Officer Fortnightly ° L
. Monthly 11 27.5
visits to Farmers
On-Call 22 55
Overall 40 100
Individual Contact 17 42,5
Farmer Training Program 1 2.5
Extension Method used by Farmer Field School 4 10
Agricultural Extension Staff Field Days 5 12.5
Others 13 325
Overall 40 100
Brochures/ Handouts 17 42.5
Demonstration Sites 2 5
Knowledge Dissemination Method Agricultural Exhibition/ 0 ]
used by Agricultural Extension Fairs
Staff Videos Movies 3 7.5
Others 18 45
Overall 360 100

Table 5 shows that 52 percent of farmers (adopters) were visiting the extension workers as per
their need, while 42 percent were visiting them on monthly basis and 2.5 percent on a weekly
and fortnightly basis each. Similarly, 55 percent extension workers visit the farmers on call, 27.5
percent on monthly basis, 15 percent on fortnightly and 2.5 percent were visiting the farmers on
a weekly basis. It is maybe concluded that the frequency of visits does not improve the extension
services it depends on the capabilities and awareness of the extension workers.

The extension methods are as follows: 42.5 percent farmers told that extension workers made
individual contacts with them, 2.5 percent attended farmer’s training programs, 10 percent
claimed that they attended farmer field schools, 12.5 percent told that they attended field days
and 32.5 percent claimed that they got information through other methods. Similarly, different
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tools were used for knowledge dissemination by extension staff and it was observed that 42.5
percent got information through handouts/brochures, 5 percent through demonstration sites, 7.5
percent through visual aids and 45 percent got information through all these methods or mixture
of all the knowledge dissemination tools.

Extension Agents Characteristics/Attributes

The extension agents were asked about their field visits to the farmers and vice versa. It was
found out that more than 70 percent of farmers visit the extension offices according to their
needs not regularly, while 15 percent of farmers were visiting the extension offices weekly.
Similarly, it was noted that 30 percent extension workers visited the farmers weekly, 14 percent
fortnightly, 9 percent monthly, 10 percent once in a season and 37 percent extension workers
visited the farmers on their call. It is concluded that there is not any specific pattern of citrus
field visits by the extension agent as it was need-based, occasional/casual visits or depends on
the relationship of extension agents with the citrus growers.

The socio-economic characteristics of the extension agents are presented in Table 6. The
official’s designation wise distribution shows that almost 80 percent interviewed extension
workers were field assistants. The field assistants complained about their wide official
jurisdiction as they had to cover more area without enough financial and transportation facilities.
It was also mentioned by the field assistants that they have to be deputed in different undue
assignments/projects due to which they usually missed the field activities needed to be addressed
at critical times during the cultivation of citrus orchards. It hindered the proper extension
services; such constraints will have been discussed in detail in the preceding section. It was
observed that 54 percent of extension workers had intermediate and diplomas in addition to
different technical education. Twenty-four (24) percent of extension workers were found to be
graduated and 19 percent did masters in agriculture Three percent of extension officers embraced
doctorate degrees with specialization in particular research areas.

Table 6: Summary Characteristics of Descriptive Tools (Continuous Variables)

Variables Description/Group Frequency %age Mean
20to 30 23 23 26
Age (Years) 31to 40 21 21 35
4110 60 56 56 51
Overall 100 100 42

Intermediate + Diploma 54 54 11.44

. Graduate 24 24 13.08
Education (Years) Master 19 19 18
Doctorate 3 3 22

Overall 100 100 13.40

Job Experience Up to 5 years 21 21 2.62

(YYears) 6to 10 17 17 8.94
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11to 20 14 14 14.71
Above 20 48 48 29.04
Overall 100 100 18.07
Field Assistant 73 73 -
Agriculture Officer 13 13 -
Designation (Nos.) Assistant Director 10 10 -
Deputy Director 4 4 -
Overall 100 100 -

Table 6 shows that 56 percent of extension staff were ranged between 41-60 years of age, while
23 percent were between 20 to 30 years and 21 percent were aged between 31 to 40 years. The
overall mean age was found to be 42 years of the extension workers. It was found that 21
percent had job experience of fewer than 5 years, while 17 percent had 6 to 10 years’ job
experience. The 14 percent extension workers had 11 to 20 years of job experience, while 48
percent were above 20 years of job experience. Out of 100 interviewed extension agents, the
majority that is 73 percent were the field assistants, 13 agricultural officers, 10 assistant directors
and 4 were the deputy directors.

Agricultural Extension Staff View Regarding Adaptation level of Recommendations

The extension workers were asked different questions about the advisory services they are
providing to farmers. These questions were divided into nine categories/groups from land
preparation and sowing to harvesting, processing and packaging of the citrus crop. The
adaptation  level ~of agricultural extension recommendations regarding  citrus
cultivation/production/marketing by farmers was measured on a high, medium and low scale.

The overall adaptation rate was calculated by dividing all the detailed questions under nine
categories ranging from sowing/land preparation to harvesting and post-harvesting. The results
revealed that the overall adaptation rate of the extension worker’s services/recommendations was
found to be 21, 61 and 18 percent as high medium and low, respectively. The detailed results
reveal that processing/packaging has the lowest percentage adaptation rate of 38 percent,
harvesting is at second number with a 25 percent low adaptation rate, and fertilizer management
is ranked at third with the 20 percent low adaptation rate. Thus, it is concluded that
processing/packaging, harvesting methods and timing and fertilizer management are the top three
crucial areas where recommendations/suggestions provided by the extension workers
experienced a low adaptation rate. The top three areas with the high adaptation rate were found
to be nursery management, land preparation and soil management, pest management with figures
29, 26 and 24 percent, respectively.
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Table 7: Adaptation level by Citrus Growers (Agricultural Extension View)
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. TT

No. Bhakkar | Layyah | Sahiwal Singh Total
. High 7 8 3 8 26
1 Laggi |P|\l;|e§:;§;:§2nind Medium | 12 14 19 14 58
Low 6 3 3 3 16
High 8 7 4 9 29
2. Nursery Management Medium 12 15 21 14 63
Low 4 2 0 2 9
High 9 5 2 4 19
3. Fertilizer Management Medium 11 18 21 11 61
Low 6 3 2 10 20
High 10 7 2 7 25
4. Pest Management Medium 11 17 21 15 65
Low 4 1 1 3 10
High 9 7 3 6 24
5. Disease Management Medium 11 16 22 17 66
Low 5 2 0 2 10
High 4 8 5 8 24
6. Irrigation Management | Medium 13 14 19 12 59
Low 8 3 2 5 17
High 9 8 2 3 22
7. PI\'/‘I"‘:;; Z:r':;;?' Medium | 12 15 17 18 62
Low 4 3 6 4 16
High 4 6 1 3 13
8. Harvesting Medium 13 13 19 16 62
Low 8 6 5 6 25
High 2 4 0 2 8
9. Processing/Packaging Medium 13 12 13 17 54
Low 10 10 12 6 38
High 7 6 2 6 21
Overall Adaptation Level. Medium 12 15 19 15 61
Low 6 4 3 4 18

Non-Adopters (Farmers) Knowledge/Level of Agricultural Extension Recommendations

The different questions were asked from farmers either they know about the land preparation and
soil management, nursery, fertilizer, pest, and irrigation management. Further, they were asked
about plant/cultural practices, knowledge about citrus diseases and their identification, the
standard harvesting and post-harvesting techniques. Table 8 shows the overall knowledge
deficiency areas of the non-adopter’s farmers interviewed. The results show the same pattern as

http://xisdxjxsu.asia

VOLUME 20 ISSUE 06 JUNE 2024

506-527



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

indicated in the previous section when the same questions were asked by the extension agents.
Thus, these results are fruitful in identifying the weak areas of non-adopters and they can be
equipped with need-based knowledge. The overall result reveals that 52 percent of farmers are
well versed with recommendations made by extension workers and 48 percent of farmers are not
aware of the different recommended practices. It means that about half of the citrus growers are
not adapting recommendations being provided by the extension workers. However, the detailed
results reveal that the non-adopters (farmers) are weak in the following categories.

1. Processing/ packaging: (15 percent YES, 85 percent NO)

2. Land preparation and soil management (34 percent YES, 66 percent NO)
3. Irrigation Management (39 percent YES, 61 percent NO)

4. Harvesting Management (52 percent YES, 48 percent NO)

The processing/ packaging is an important post-harvest activity, which helps the farmers to
obtain the due price of their agricultural produce and 85 percent of farmers do not know or either
they are not adopting the recommended practices. Secondly, land preparation and soil
management are not maintained properly as it plays an important role in obtaining better yield.
Thirdly, farmers are not water efficient which means that water productivity is very low
compared to the recommended practices suggested by the extension workers. The reasons for
these weaknesses have been explained in constraint analysis faced by the farmers.

However, some encouraging findings have been indicated below;

1. Pest management (72 percent YES, 28 percent NO)
2. Nursery management (70 percent YES, 30 percent NO)
3. Plant/ cultural management (62 percent YES. 38 percent NO)

The above information shows that citrus growers are aware of pest management, nursery
management and cultural management. Most of the farmers are doing in these activities
according to the guidelines being recommended by the extension agents. This analysis
highlighted the knowledge deficiency areas in various activities of citrus cultivation. That
proposes intensive training of extension agents in those aspects for the more effective message to
communicate. The comparison of non-adopters, adopters and extension agents according to these
categories has been portrayed in this preceding section.

Table 8: Overall Knowledge Deficiency Areas (Non-Adopters).

: TT

Bhakkar | Layyah | Sahiwal Singh Total
Land Preparation and Soil Yes 34 37 36 29 34
Management No 66 63 64 71 66
N M Yes 74 55 74 70 70
ursery Management No 26 15 26 30 30
Fertilizer Management ves 00 o8 o4 09 63
No 40 42 36 31 37
Pest Management Yes 80 65 72 71 72
No 20 35 28 29 28
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Disease Management Yes| 59 48 71 62 60
No 41 52 29 38 40

Irrigation Management Yes| 38 32 43 43 39
No | 62 68 57 57 | 61

Yes| 59 56 74 67 | 62

Plant/Cultural Management No 0 I - = -
Harvesting Yes| 52 46 52 57 52

No 48 o4 49 43 48

ino/Packadi Yes 13 23 10 13 15
Processing/Packaging No = = % = —
Overall Knowledge Yes| 52 47 55 53 52
No 48 53 45 47 48

Adopters (Farmers) Knowledge/Level of Adaptation of Agricultural Extension
Recommendations

There was 40 adopter (farmers) out of a total sample of 400 farmers from four districts, selected
from the study area. The same questions were asked to the adopters as were asked from the
extension agents and non-adopters. This detailed analysis made us clear in identifying the
specific gray areas, where the citrus growers can be equipped with more knowledge through
various interventions and by taking possible measures. The results of the same 9 categories are
explained below.

Table 9 shows the overall knowledge deficiency areas for sampled adopters. The adopters are
those citrus growers who had demonstration plots at their citrus orchards and their yield is higher
than the other non- adopters (farmers). It was observed that overall 57 percent had good
knowledge of recommendations made by extension agents in the following nine categories
ranging from sowing to post-harvest losses. There was 43 percent of farmers who had not
complete knowledge of these recommendations provided by the extension workers.

Adopters are weak in the following described categories and the almost same pattern was
observed as in the case of non-adopters. The adopter’s knowledge is better as compared to the
non-adopters and the percentage of farmers with “YES” is larger than the adopters.

Processing/ packaging: (21 percent YES, 79 percent NO)

Land preparation and soil management (38 percent YES, 62 percent NO)
Irrigation Management (48 percent YES, 52 percent NO)

Harvesting Management (53 percent YES, 47 percent NO)

o RE

Processing/ Packaging is the main cause of farmers getting low prices in the markers and it the
area where farmers are equipped with less knowledge like non-adopters.
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Table 9: Overall Knowledge Deficiency Areas (Adopters).

Percentage
. . Yes 38
Land Preparation and Soil Management

No 62
Yes 77
Nursery Management No 23
- Yes 66
Fertilizer Management No 3
Yes 77

Pest Managemen
est Management No 3
. Yes 64
Disease Management No 36
Irrigation Management Yes 48
g g No 52
Yes 69
Plant/Cultural Management NG 31
Harvestin Yes >3
g No 47
. . Yes 21
Processing/Packaging No 79
Yes 57
Overall Knowledge No 3

The activities where adopters are performing well or they have a better understanding regarding
recommended practices are as follows.

1. Pest management (77 percent YES, 23 percent NO)
2. Nursery management (77 percent YES, 23 percent NO)
3. Plant/ cultural management (69 percent YES. 31 percent NO)

The ranking in the above-mentioned areas is explained in the preceding section and cross-
examined with the view of extension agents. It has been found that adopters are well aware while
managing their citrus orchard against pests. Most of the farmers i.e. 77 percent also have good
knowledge about citrus nursery management and also performing cultural practices according to
the recommended way.

Comparison of Extension Workers Vs Farmer’s View (Adopters and Non-Adopters):
Knowledge Deficiency Areas

Table 10 presents the view of extension workers regarding the extent of adaptation level made by
farmers and the same questions were asked by farmers to check their knowledge regarding
different practices recommended by extension workers as mentioned earlier. There were many
questions asked and they were grouped into nine different categories. The overall knowledge of
the farmers was average among all the nine categories.
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Table 10: Overall Knowledge Deficiency Areas Vs Extent of Adaptation (Cross-Check the
Response of Farmers and Extension Agents)

Ranking of Extent of Adaptation . -
. g . P Ranking of Knowledge Deficiency Areas of Adopters
in view of Extension Agents by the
and Non-Adopters
Farmers
Adaptation Extension Non-Adopters Adopters .
Adaptation Level
Level Workers (n=100) (n=360) (n=40) P
1 Processing/ Processing/ Processing/ 9
Packaging Packaging Packaging
i Land
Land Preparation Preparation
2 Harvesting and Soil P . 8
Management and Soil
g Management
3 Fertilizer Irrigation Irrigation 7
Management Management Management
5 Irrigation Harvesting Harvesting =
4 6 O
= Management Management Management -
5' 5 Plant/Cultural Disease Disease 5 ,9
I Management Management Management 6
@ - 2
Land Preparation -
T P . Plant/Cultural Fertilizer T
0 and Soil Management Management 4
Management g g
Fertilizer Plant/Cultural
7 Pest Management 3
Management Management
3 Disease Nursery Nursery )
Management Management Management
Nursery Pest
9 Pest Management 1
Management g Management

The left-hand side of the above Table presents the extension worker’s view and the extent of
adaptation made by the farmers ranging from Low to High. It was concluded that Processing/
packaging, harvesting and fertilizer management were the areas with the lowest adaptation rates
i.e. first, second and third, respectively. The same pattern was observed when we see the top
three knowledge deficient areas of the farmers (adopters and non-adopters). The
processing/packaging is at first as told by extension agents. The second most knowledge
deficient area was land preparation and soil management. The third one knowledge deficient area
was irrigation management which was followed by harvesting management at rank four.
Similarly, according to the extension workers, the top three areas with a high adaptation rate
were nursery management, disease management and pest management. However, the farmer’s
top three areas were pest, nursery and fertilizer management by adopters. While non-adopters
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were aware in pest, nursery and plant/ cultural management. Thus, it is concluded that the
processing/ packaging, harvesting and fertilizer management are the top three areas with the
lowest rates of adaptation. On the other hand, the same was identified by the adopters and non-
adopters with the highest knowledge deficiency areas. Secondly, the farmers wanted to get more
training in land preparation and soil management. Thirdly, it was irrigation management where
farmers have poor knowledge about irrigation scheduling, approved irrigation methods and
groundwater testing, etc.

Constraints Analysis of Farmers in Citrus Production.

The weaknesses and strengths of farmers have been described so far by the adopters and non-
adopters as well as the adaptation level in view of extension workers. The Kendall’s W test was
used to rank the constraints faced by the farmers.

Table 11: Kandall’s W Ranking of the Constraints

Rank Kandall's W Rank Mean Rank | Mean | Std. Deviation
1. Flood 21.68 3.41 0.88
2 High Rainfall 19.64 3.10 0.96
3 Drought 19.08 3.05 0.96
4 Fog/Smog 18.19 2.88 0.76
5 Tube well Water Quality 16.96 2.81 1.08
6 Impure Pesticide/Weedicides 16.84 2.68 0.95
7 Poor Produce Quality 16.15 2.66 0.95
8 High Labor Wages 15.35 2.45 0.83
9 Deteriorating Soil Quality 15.04 2.45 0.83
10 High Electricity Prices 14.62 2.43 0.88
11 Extreme Temperature 13.82 2.37 0.88
12 High Ploughing Prices 13.73 2.28 0.73
13 High Fertilizer Prices 13.52 2.25 0.71
14 Packaging Material Shortage 13.43 2.21 0.79
15 Input Price Fluctuation 13.23 2.24 0.90
16 High Fuel Prices 13.06 2.18 0.76
17 High Marketing Charges 12.79 2.16 0.86
18 Improper Citrus Markets 12.75 2.13 0.72
19 Citrus Diseases 12.69 2.12 0.79
20 Poor marketing Knowledge 12.06 2.05 0.81
21 Weak Knowledge of Extension Workers 12.05 2.06 0.81
22 High Nursery Prices 11.42 1.99 0.67
23 Lack of Storage Facilities 11.04 1.93 0.75
24 Poor ISO Standards Knowledge 9.90 1.81 0.80

http://xisdxjxsu.asia VOLUME 20 ISSUE 06 JUNE 2024 506-527



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

25 Cool Chain Facilities 9.77 1.79 0.77
26 | Farmers and Extension Workers weak Linkages 9.74 1.79 0.75
27 Lack of Extension Workers 9.46 1.76 0.80

Kendall's W (Coefficient of Concordance) =0.085 | Chi-Square = 1970.32 |[N=400 | df=26 |
Asymp. Sig. =0.00

Table 11 shows the ranking of the constraints and tested statistically through Kandall’s W test. It
has been found that climatic variables i.e. flood, high rainfall, drought and fog/smog are the
crucial constraints faced by the farmers. Then underground water quality pumped through tube
wells is a major constraint faced by the citrus growers. Similarly, adulteration in
pesticides/weedicides and high labor wages are also major production constraints. The results or
Kandal’s W ranking tests are observed as significant i.e. Kandall’s W coefficient is highly
significant, 0.085 which shows that there is a consensus among the respondents regarding the
ranking of these constraints.

Conclusion:

The study yields at least three key findings based on empirical results which are new to literature
in the case of citrus cultivation in the study area. The first was about the poor adaptation by
farmers regarding processing/packaging, then in harvesting operations and irrigation
management. The fact was also confirmed by the extension workers as the results revealed that
farmers were less adaptive to post-harvest operations/activities.

Secondly, the ranking of the constraints and tested statistically through Kandall’s W test. It has
been found that climatic variables i.e. flood, high rainfall, drought and fog/smog are the crucial
constraints faced by the farmers The results or Kandal’s W ranking tests are observed as
significant i.e. Kandall’s W coefficient is highly significant, 0.085 which shows that there is a
consensus among the respondents regarding the ranking of these constraints.

Thirdly, the farmer- extension linkages were found to be satisfactory as more than half of the
respondents were of the view that extension workers were available to them whenever they
needed them. However, the details reveal that extension worker’s recommendations were highly
adapted for a nursery, land preparation and soil management, pest and disease management
while adaption rate was very low for processing/packaging, harvesting methods and timing and
fertilizer management. The results of this study may be generalized to citrus growers while
formulating policy. The following policy implications are recommended based on the empirical
results of this study.

e The government should make appointments against the vacant posts to narrow the
extension workers to the farmer’s ratio. Lower staff should be assigned a lesser area to
maximize their frequency in outreach activities. The duties of the staff must be crop
focused rather than an assignment focused.
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e The In-service training of the extension workers must be conducted regularly to
enhance/refresh their knowledge and improve the capacity building. This will help to
disseminate the modern and latest technology/techniques to the farmers. Results reveal
that extension workers may be given training on priority basis in fields i.e. of
processing/packaging, harvesting management and fertilizer management where
adaptation rate was lowest among the farmers.

e The farmers must be given information regarding post-harvest operations i.e.
processing/packaging, harvesting management, irrigation management and more
demonstration plots should be established at the village level so that the latest citrus
recommendations could be presented to farmers.

e The major constraints faced by citrus growers must be taken care of by giving them
subsidies on input use to lower the costs so that their profitability can be increased.

e There should be Good Agricultural Practices (GAP) certification at the farm level and
cold chain facilities must be developed. The farmers must be given awareness regarding
SPS measures and 1SO standards so that exports may be boosted by citrus crops.

e The constraint analysis reveals that weather is one of the major constraints in citrus
cultivation being faced by citrus growers so there should be more emphasis on research
and development (R&D). The new climate-resistant varieties may be developed to cope
with the harsh climatic conditions without affecting production.
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