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The purpose of this study was to assess the training needs of the respondents with evaluation of their
knowledge and skill towards different aspects of pesticides use in fruit pest protection. Their level of
knowledge and skill about various aspects of pesticide use was indicated by the responses they gave
during interview. The level of knowledge and skill about different aspects of pesticide use was determined
to find out the gap between respondents’ possessed levels and the desired standard levels. Improving this
gap of knowledge and skill with provision of proper training in various assessed aspects of pesticides will
provide a base to have safe pesticide practices for a healthy environment. The level of education
(qualification), holding land size and spraying experience of the respondents had a significant role for
better recognition (knowledge) in different aspects of pesticide use. It was revealed that good level of
knowledge in different aspects of pesticide use led towards a better response in gaining the perfect skill. It
was only the well skilled person who could lead ideal practices in the use of pesticides. The perfect skills
could only be achieved by an appropriate training programme implementation. So the training needs
assessment was the basic step towards ideal practices in pesticide use for a sustainable environmental
health.
Keywords: Orchards, pesticide use, hygiene and sanitation, protective accessories, training needs, fruit
growers.

INTRODUCTION

The Punjab province of Pakistan is the land of 5-rivers, population-wise the largest, and once known as
the granary of east. The Punjab is called the lifeline of Pakistan.  All the major rivers of the country namely
Indus, Jhelum, Chanab, Ravi, & Sutluj flow through this province (Wikipedia, 2005). The Punjab province
is playing a leading role in agricultural production. It contributes about 68% to annual food grain production
in the country. The agriculture sector absorbs 42.1 % of the total workforce and it contributes 34 % in
national economy of Pakistan. Pollution levels in the Punjab’s most populated cities are among the highest
in the world and climbing; causing serious health issues (Govt. of Pakistan, 2006).
Pakistan is one of those countries in Pacific Asia, which produces and exports the best quality of fruits
(Wasim, 2005). Pesticides of various kinds have been widely used on fruit and fruit orchards in the Punjab
for the last 30 years. These pesticides were usually organophosphates, carbamates and to much extent
organochlorides (Abegaz, 1985). Some pesticides that were restricted and banned in industrialized
countries were used in many third-world countries   (Wessling, et al., 1997). The health hazards
associated with pesticide handling were little understood by the fruit growers in the Pakistan. The
communities living around the fruit farms might also be unaware of the pesticidal health hazards.
However, it was known that extensive use of pesticides on fruits had adverse effects on health (Lakew
and Mekonnen, 1998; Wolf, et al., 1999), and gradually contaminates the soil, water and surrounding
environment (WHO, 1984; Clarke, Levy and Spurgeon, 1997). Fruit growers’ knowledge towards the
health hazard of pesticides had not been well assessed in the Punjab. There was a great concern that fruit
farm workers and owners should be aware of the adverse effects of pesticide use if not handled properly.
In this paper, an effort is made to assess the actual needs of fruit growers which is the gap between
existing level and desired standards (Compton, 1984). The data are presented regarding the perceived
level of present knowledge and skill of fruit growers on different aspects of pesticides use in the Punjab
and a training programme based on the assessed needs will be suggested to minimize the hazards of
health and environment.

MATERIALS AND METHODS

The study was conducted in Punjab Province which has 14 top fruit growing districts out of 35 districts
(PHDEB, 2005). These districts are divided into three production zones viz. Southern Zone, Central Zone
and Northern Zone (PARC, 2004). The Southern Zone was famous for mangoes production; consist of
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fruit producing districts Multan, Muzafargarh, Bahawalpur, RahimYar Khan, Dera Ghazi Khan. The Central
Zone was important for guava production and consists of districts Toba Tek Singh, Faisalabad,
Sheikhupura, Kasur and Northern Zone was prominent for citrus production and consists of districts
Gujranwala, Sargodha, Mianwali, Khushab, and Chakwal (PHDEB, 2005). The fruit growers were spread
in three fruit production zones of the Punjab province and due to prevailing limitations, this study was
conducted in three randomly selected districts i.e., one district from each fruit growing zones of the
Punjab. The randomly selected three districts were Multan from Southern Zone, Sheikhupura from Central
Zone and Sargodha from Northern Zone.
The population of this study comprises all fruit growers in the Punjab Province of Pakistan. According to
an estimate (Govt. of Pakistan, 2004) there were 0.141 million fruit growers in the Punjab. The sample
size from this population was determined by using Fitzgibbon (1987) technique. The sample size
consisted of randomly selected (using multistage random sampling technique) 384 fruit growers. Face to
face personal interview were conducted to acquire the data regarding the study.
 The aim of the study was explained to the fruit growers who had consented to take part in the study. The
researcher developed the interview schedule by adopting   statements from the similar studies whereas
some statement of the interview schedule were developed by the researcher using insights gained from
the review of the literature, key informant interviews and discussion with the faculty at the University of
Agriculture, Faisalabad. 
The statistical techniques used to achieve the objective of the study included frequency distribution and
percentages among the important variables. Respondent’s level of knowledge and skill were measured on
different aspects of pesticide use, using Likert scale (1= V.Poor; 2= Poor; 3= Satisfactory; 4= Good; 5=
Excellent) and were reported as mean ( ) and standard deviation (SD).

RESULTS AND DISCUSSION

The data regarding the demographic characteristic of the respondents are presented in the table 1. It can
be concluded from the data in this table that the age of the fruit growers ranged from 21 to 60 years and
majority of them (68.2 %) were in the age of 31 to 50 years. There were 37.0 % illiterate respondents and
22.9 % educated up to primary level. Majority of the respondents (82.3 %) were married and 61.7 % of
them were living with a family size of 6-10 members. The income source of 79.4 % respondents was
farming and 71.0 % were cigarette and Huqqa smokers. There were only 10.2 % of the fruit growers
having land size above 25 acres or having fruit production experience more than 10 years were only 18.5
%. There were 50 % growers who worked as tenants and 23.7 % were having spraying experience of
above 5 years. The respondents having fruit orchards with only one kind of trees pattern were 30.7 %,
whereas 39.9 % were having mixed pattern of fruit plants and 29.4 % were having orchards of fruits mixed
with other crops.
Table 1. The demographic characteristics of the respondents

Demographic features n (%)
Age (Years)
21-30
31-40
41-50
51-60

83 (21.6)
146 (38.0)
116 (30.2)
39 (10.2)

Qualification
Illiterate
Primary
Matric
Intermediate
Graduate and above

142 (37.0)
88 (22.9)
67 (17.4)
48 (12.5)
39 (10.2)

Marital status
Single
Married
Widowed

45 (11.7)
316 (82.3)
23 (6.0)

Family size (Person)
71 (18.5)



Table 2. Means, standard deviations and rank order of the knowledge level of the respondents regarding
pesticide use

Aspects of pesticide use
V. Poor
n (%)

Poor
n (%)

Satisfactory
n (%)

Good
n (%)

Excellent
n (%) SD.

Rank
order

Pesticide granules applicator 0(0.0) 178(46.4) 95(24.7) 64(16.7) 47(12.2) 2.95 1.06 1
Spraying machine nozzles 95(24.7) 94(24.5) 108(28.1) 50(13.0) 37(9.6) 2.58 1.26 2
Recognition of fruit pests 103(26.8) 98(25.5) 92(24.0) 55(14.3) 36(9.4) 2.54 1.28 3
Pesticides as  environmental
pollutant 110(28.6) 105(27.3) 68(17.7) 60(15.6) 41(10.7) 2.52 1.33 4
Measures to be  taken in case of
poisoning 102(26.6) 112(29.2) 82(21.4) 52(13.5) 36(9.4) 2.50 1.27 5
Use of personal protection
accessories 113 (29.4) 100(26.0) 78(20.3) 56(14.6) 37(9.6) 2.49 1.31 6
Pesticides entry in human body 112 (29.2) 106(27.6) 74(19.3) 52(13.5) 40(10.4) 2.48 1.32 7
Pest control methods 111(28.9) 94(24.5) 100(26.0) 47(20.2) 32(8.3) 2.47 1.26 8
Safety measures in pesticide
transportation 114(29.7) 93(24.2) 105(27.3) 30(7.8) 42(10.9) 2.46 1.29 9
Pesticide spraying machines 117(30.5) 102(26.6) 80(20.8) 45(11.7) 40(10.4) 2.45 1.31 10
Reuse of remaining  pesticides 116 (30.2) 104(27.1) 80(20.8) 48(12.5) 36(9.4) 2.44 1.29 11
Pesticide label instructions 120 (31.3) 104(27.1) 74(19.3) 48(12.5) 38(9.9) 2.43 1.31 12
Pesticides residue existence 124 (32.3) 110(28.6) 57(14.8) 51(13.3) 42(10.9) 2.42 1.35 13
Disposal of empty pesticide
containers 125(32.6) 96(25.0) 85(22.1) 42(10.9) 36(9.4) 2.40 1.29 14
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1-5
6-10
11-15

237 (61.7)
76 (19.8)

Source of income
Farming
Farming + Employment
Farming + Private business

305 (79.4)
48 (12.5)
31 (8.1)

Smoking habit
Smokers
Non smokers

276 (71.0)
108 (28.1)

Size of land holding (acres)
<12.5
12.5-25
> 25

160 (41.7)
130 (33.9)
94 (10.2)

Fruit production experience (in
years)
< 5
5-10
>10

160 (41.7)
144 (37.5)
71 (18.5)

Experience as a sprayer (in years)
<1
1-5
>5

136 (35.4)
157 (40.9)
91 (23.7)

Status of farm ownership
Owners
Owner-cum-tenant
Tenant

64 (16.7)
128 (33.3)
192 (50.0)

Planted fruit trees pattern
Only one kind
Mixed fruit plants
Fruit cum other crops

118 (30.7)
153 (39.9)
113 (29.4)

The respondents were asked to rank their knowledge regarding various aspects of pesticides on Likert
scale (1= V.Poor; 2= Poor; 3= Satisfactory; 4= Good; 5= Excellent). The data concerning the knowledge
level of the respondents regarding pesticide and their use have been presented in table 2.
The data given in table 2 depicts that the mean level of knowledge regarding various aspects of pesticides
ranged from a minimum ( ) of 2.40 to a maximum ( ) of 2.95 which concludes that on an average the
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respondents’ knowledge regarding pesticide was rated between poor to satisfactory level. The aspects of
pesticides regarding which respondents had lowest level of knowledge (  from 2.40 to 2.45) were the
disposal of empty pesticide containers, pesticides residue existence, pesticide label instructions, reuse of
remaining pesticide material, and pesticide spraying machines.  The respondents’ knowledge (  from
2.46 to 2.49) was found below satisfactory level regarding the safety measures required in pesticide
transportation, pest control methods, pesticides entry in human body and use of personal protection
accessories (PPA). The aspects of pesticides regarding which respondents possessed highest level of
knowledge (  from 2.50 to 2.95) were measures to be taken in case of pesticide poisoning, pesticides as
environmental pollutant, recognition of fruit pests, nozzles of spraying machine, and pesticide granules
applicator.
The knowledge of the respondents regarding specific pest awareness and pest control methods enables
farmers to choose an effective treatment and also the choice of limiting their exposure to potentially
harmful control methods. The results of the study indicates that the majority of respondents had not the
good knowledge level of specific fruit pests as well as pests control methods which was the main reasons
not adopting the normal dose of pesticides.  The similar results were reported by Imran (1991) that lack of
awareness to recognize specific pest was the most important reason to use pesticides carelessly. The
similar findings were reported by Hurting, et al., (2003) that for specific pest control there was need to
improve the knowledge of pest control methods. Hussain (1990) reported that only small numbers of
respondents had knowledge of specific pests and diseases to use the recommended chemicals for pest
control.
The results of the study regarding respondents’ knowledge for pesticide applicators were also supported
by report of FAO (1996) which revealed that in Pakistan about 50% of applied pesticides were wasted due
to inappropriate knowledge of application and poor spraying machinery. The similar problems were



Table 3. Prioritizing the training needs based on respondent’s level of knowledge regarding different
aspects of pesticide use

Statements regarding various aspect of pesticide use Training Needs Prioritizing Rank
Disposal of empty pesticide containers 2.60 1
Pesticides residue existence 2.58 2
Pesticide label instructions 2.57 3
Reuse of remaining  pesticides 2.56 4
Pesticide spraying machines 2.55 5
Safety measures in pesticide transportation 2.54 6
Pest control methods 2.53 7
Pesticides entry in human body 2.52 8
Use of personal protection accessories (PPA) 2.51 9
Measures taken in case of  pesticide poisoning 2.50 10
Pesticides as  environmental pollutant 2.48 11
Recognition of fruit pests 2.46 12
Spraying machine nozzles 2.42 13
Pesticide granules applicator 2.05 14
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revealed by Stallen and Lumkes (1990) in their report that poor knowledge of pesticide spraying machines
resulting in a waste of pesticides and unnecessary environmental contamination.
The results of study depicts that respondents have the knowledge below satisfactory level regarding
pesticide label instructions which is an important measure for safe use of pesticides. Its importance was
also revealed by Miller (2004) that labeling pesticides with systems that could be read by the applicator
would be an important step in the development of pesticide application advantages. The statement
regarding instructions and directions on the label must be read before use was also favored by Smith,
Browning and Cartwright, (2005) that all possible precautionary measures must be observed with
materials labeled for restricted use.
Use of personal protection accessories (PPA) during pesticide spray has a significant role to protect the
sprayers from pesticidal hazards and results of the study reveals that respondents have poor level of
knowledge in this aspect of pesticide use. The importance of respondents’ knowledge was also supported
by Perry, (1995) that personal protection accessories (PPA) include clothing protect farmers from
exposure when working with pesticides. PPA consists of equipments used to protect hands, body,
respiratory system, head, feet and eyes. The knowledge of using PPA during pesticide handling could
significantly reduce pesticide contact with the skin, eyes, mouth and absorption through the lungs. The
knowledge of using PPA not only important for dealing with acute toxic pesticides but they were also
important when dealing with some products identify as potentially causing chronic health problems.
Mekonnen and Agonafir, (2002) also described the similar findings regarding the knowledge of PPA use.
The results of the study revealed that the knowledge of using PPA should be improved for better
protection from pesticide hazards.
The knowledge about pesticide entry in human body during spray is found poor level and the lack of
awareness may cause serious health problems to the sprayers. The similar findings were reported by
Dulout (1985) that poisoning occurred through inhalation of pesticide contaminated air and through
ingestion. Van der Hoek (1998) also reported that most non-occupational poisonings occurred through
ingestion of contaminated food and water. The symptoms of pesticide poisoning were also reported by
PIPs, (1998) that pesticide entry in the body caused poisonings with symptoms of cold,  flu, sore throat,
runny nose, aching limbs, and headache.

The training needs regarding level of knowledge in different aspects of pesticide application is prioritized in
a ranking order. In this table the training needs are assessed by determining the gap between the desired



Table 4. Means, standard deviations and rank order of the skill level of the respondents regarding
pesticide use

Assessment of the skill V. Poor
 n (%)

Poor
n (%)

Average
 n (%)

Good
n (%)

Excellent
n (%) SD Rank

order
Wearing of personal protection
accessories 109(28.4) 100(26.0) 87(22.7) 47(12.2) 41(10.7) 2.51 1.31 1

Calibration of spraying machine 104(27.1) 103(26.8) 93(24.2) 48(12.5) 36(9.4) 2.50 1.27 2

Mixing, loading and handling the
pesticides 106(27.6) 124(32.3) 80(20.8) 33(8.6) 41(10.7) 2.42 1.27 3

Calculation of the dose of pesticide 114(29.7) 110(28.6) 82(21.4) 47(12.2) 31(8.1) 2.40 1.25 4
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level of knowledge (5 = excellent level) and presently possessed level of knowledge ( ). Regarding
various aspects of pesticides the respective level of training needs is calculated and ranked in table 3.
The self perceived skill levels of the respondents regarding pesticide application was determined on a
Likert scale (1= V.Poor; 2= Poor; 3= Satisfactory; 4= Good;   5= Excellent). The data concerning the skill
level of the respondents regarding various aspects of pesticide have been presented in table 4.
The data given in table 4, reveals that the mean level of skill regarding various aspects of pesticide use
ranged from a minimum of 2.40 to a maximum of 2.51. It concludes that on an average the respondents’
skill regarding pesticide was rated between poor to satisfactory level. The aspects of pesticides regarding

which respondents had lowest level (  from 2.40 to 2.42) of skill were the calculation of the dose for a
given formulation of a pesticide, and mixing, loading and handling the pesticides whereas the satisfactory
level of skill ( from 2.50 to 2.51) was determined for calibration of spraying machines and wearing of
personal protection accessories (PPA).
The results of the study reveals poor level of skill in the respondents for calculation of dose for a given
pesticide formulation and the skill of dose calculation play very important role in safe pesticide practices.
The importance of pesticide dose calculation skill was also reported by Rahman (2004) that changes in
application could be related to the dose applied, but might also concern the skill and ways in which a
treatment was delivered in terms of parameters such as spray trajectory angle and droplet size
distribution.
The results of the study shows the level of skill for mixing, loading and handling the pesticide into a
spraying machine was measured below satisfactory in the respondents. The importance of skill for
pesticide mixing, loading and handling the pesticide into a spraying machine was described by Murray and
Taylor (2000) that skill regarding personal protection during application, safe disposal and storage
practices, and mixing of different chemicals need perfection for good practices of pesticide use.
The skill level for wearing the personal protection accessories (PPA) play an effective role in protection of
pesticidal health hazards. The results of the study regarding skill of PPA wearing are similar with Yassin,
et al., (2002) that most farm workers were aware of the protective measures to be used during applying
pesticides.
The training needs regarding level of skill for different aspects of pesticide application is prioritized in a
ranking order. The training needs are assessed by determining the gap between the desired level of skill
(level 5 = excellent) and presently possessed level of skill ( ). Regarding various aspects of pesticides
the level of training needs for skill is calculated and ranked in table 5.

CONCLUSIONS

It is concluded that majority of the fruit growers were middle aged, literate, married, smokers, having farm
size of <12.5 acres and most of them had spraying experience less than 5 years. On the Likert scale 1-5
the respondents had mean levels of knowledge regarding various aspects of pesticides ranging from 2.40



Table 5. Prioritizing the training needs based on respondents’ level of skill regarding different aspects of
pesticide use

Statements regarding the aspect of pesticide use Training Needs Priority Rank
Calculation of the dose of pesticide 2.60 1
Mixing, loading and handling the pesticides 2.58 2
Calibration of  pesticide spraying machine 2.50 3
Wearing  personal protection accessories(PPA) 2.49 4
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to 2.95. Their mean levels of skill regarding pesticide application ranged from 2.40 to 2.51 on the same
scale.
It can be concluded that there is a very frustrating state of affair concerning the current position of fruit
growers’ knowledge and skills related to pesticide handling and application. To   avoid the pesticidal health
hazards, fruit growers need training in all aspects (knowledge and skill) identified in the study instruments.
It is therefore, recommended that the Govt. of the Punjab should plan and conduct training sessions of
fruit growers regarding safe use of pesticides. The training session may be conducted in collaboration with
the local governments and agricultural colleges/universities.
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