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Abstract

This study investigates pest management practices among lowland farmers on growing 
leafy and fruit vegetables, particularly focusing on the pesticide usage in controlling pest. In 
Malaysia, vegetable productions in lowland areas are to some extent really important as in the 
highland areas due to the wide marketing channel, from local till traded across border. Yet, the 
ignorance of vegetables safety regarding the appropriate of pesticide usage by farmers was 
undeniable, as the market demands only products with good extrinsic quality. Thus a survey 
was conducted among of 85 of lowland vegetable farmers to get information on their pest 
management practices in farms. Result showed that the pesticide application by farmers on 
vegetables crops still indicated a calendar spraying practices. In most cases, farmers tend to 
harvest the vegetable products shortly after a few days of last pesticide spraying. In order to 
enhance the food safety control starting from the primary production, extensive monitoring of 
the current pesticide usage by farmers in vegetable productions is vital to provide an updated 
data on the food safety risk regarding to the pesticide residues. Therefore, the thrust of this 
paper was to get a better understanding on the level of safe pesticide usage among vegetables 
farmers especially in areas of growing vegetables productions. 

Introduction

Vegetable is a component in healthy diet that needs 
to be taken by human daily intake and it is essential to 
help disease prevention (WHO, 2005). Along with the 
rapid growing population, the vegetable productions 
in developing countries are somewhat important to 
support not only for local consumption, but also to 
meet demand in developed countries by providing 
exotic and out-of-season vegetables products. It is 
undeniable that the demand for supplies year-round 
of vegetables in nationwide could not be met without 
the intensive pest management (Dinham, 2003). 
Therefore, the effective pest management is greatly 
associated with the chemical pesticide use as it is an 
important tool to contribute high yields by controlling 
pests and diseases in farm productions. In response 
to reduce crop losses by the pest attacks, farmers 
tend to use many range of pesticide types, including 
insecticides, fungicides, herbicides and others in 
order to generate plentiful of yield and income 
(Jinius et al., 2001). However, the inappropriate use 
of chemical pesticide by farmers has been greatly 
discussed worldwide (Ngowi et al., 2007; Williamson 
et al., 2008; Xu et al., 2008; Zhou and Jin, 2009). Few 

studies have mentioned that farmers in low-income 
countries are said to use much smaller quantities 
of pesticide than farmers in high-income countries 
and their usage leads to more vulnerable risk to be 
arisen. In vice versa, developed countries tend to 
go in direction of fewer chemical applications and 
use pesticide that is more environmentally friendly 
(Carvalho, 2006; Panuwet et al., 2008). But, updated 
data has showed that the pesticide use per hectare by 
high-income countries was significantly increased in 
recent years. In the group of upper middle-income 
countries, including Malaysia, Argentina, Brazil, and 
South Africa Uruguay, no positive results in reducing 
pesticide use was obtained (Schreinemachers and 
Tipraqsa, 2012).  

There are many studies of pest management 
practices by farmers have been carried by previous 
researchers, but mainly focused on the highland 
farming area and pest control for specific types of 
vegetable (Mazlan and Mumford, 2005; Badenes-
Perez and Shelton, 2006; Grzywacz et al., 2010). 
These studies have showed quite similar trends in pest 
management practices particularly on pesticide usage 
by vegetables farmers. Xu et al. (2008) showed that 
more than 50% of farmers attempted to control the 

Keywords

Vegetable
Lowland farmers
Pest management practices

Article history

Received: 28 November 2014
Received in revised form: 
26 May 2015
Accepted: 16 June 2015



86  Halimatunsadiah et al./IFRJ 23(1): 85-94

pest outbreak by increasing the frequency and dosage 
of pesticides, as well as to combine them in a tank 
mixture when pest organism reluctant to respond to 
single kind of pesticide. Farmers also tend to ignore 
the recommended pre-harvest interval written on the 
label in order to keep the good appearance of vegetable 
products. It is a current practice for farmers to apply 
the pesticides on their crops in the afternoon and 
harvest the vegetable products by the next morning 
without any concern on hazardous of pesticide 
residue due to the economic advantage. In calendar 
spraying method, farmers keep applying pesticide at 
set interval days even though there is no sign of pest 
outbreak in effort to avoid any marks of pest damage 
that can lower the products’ price (Dinham, 2003). 
While in tropical country such as Malaysia, farmers 
usually keep changing their spraying frequency 
depending on the weather. The spraying frequency is 
more rapid in the wet season due to quick washed 
off of the pesticide (Mazlan and Mumford, 2005). 
Thus regarding to the potential risk of pesticide 
to consumers, as well as on the environment and 
towards pest resistance, there is growing concern to 
control the food safety risk in vegetable productions 
(Cengiz et al., 2007; Grzywacz et al., 2010; Thuy et 
al., 2012). 

 Organochlorine insecticide (OC), such as DDT, 
hexachlorocyclohexane (HCH), aldrin and dieldrin, 
has been said to be extensively used by Asian farmers 
because of their broad spectrum activity and low cost 
(Gupta, 2004). Due to its characteristics of carcinogenic 
and as endocrine disruptors (Thomas et al., 1998), 
the usages of these pesticides were prohibited around 
late 1990s (Zakaria et al., 2003). However, their 
resistance to degradation has been proven and there 
were positive results in their existence obtained from 
recent studies. It has been suggested that one of the 
major source of contamination of OC insecticide is 
due to the agricultural activities (Sudaryanto et al., 
2005; Leong et al., 2007). Apart from OC insecticide, 
organophosphate insecticides are also extensively 
used by farmers due to their broad spectrum activity. 
Yet, they are much more toxic compared to the others 
even though their degradation in environment are 
rapid and tend to cause contamination of pesticide 
residue in food as well as in environment (Chambers 
et al., 2001; Bempah et al., 2011). Pesticide 
residues that remain on agricultural commodities 
are known to be carcinogenic/toxic and it could 
lead to health risk especially when commodities are 
freshly consumed (Zawiyah et al., 2007). Therefore, 
maximum concentration of pesticide residues 
(expressed as mg/kg) which legally permitted to 
present in food commodities, recommended by the 

Codex Alimentarius Commission (Codex) has been 
established and referred as maximum residues level 
(MRL). In Malaysia, under the Regulation 41 of Food 
Regulations 1985, the MRL of pesticide residues for 
specific commodities are well prescribed in Sixteenth 
Schedule (MOH, 2014). As some of them may quickly 
disappear or break down into harmless substances, 
majorly parts of the pesticide may persist and leave 
unsafe residues in food (Dinham, 2003). It must be 
noted that the MRLs did not indicated the safe level 
of pesticide residues to be exposed to human, but 
to resemble the Good Agriculture Practice (GAP) 
conducted by farmers during the farm productions. 

Due to the increasing demand by local and export 
market, the vegetable production in Malaysia is not 
only focusing on the highland areas, but also through 
the growing production in lowland areas. The 
importance of lowland vegetable production as a main 
source of vegetable products has been shown in the 
recent statistic of total vegetable productions (DOA, 
2014). Despite the needs to focus on the growth of 
vegetable productivity, it is a must to look at the 
flow of pesticide usage in the vegetable productions 
due to the pesticide residue risk especially when 
consumer consumed the raw products. Therefore, 
rapid monitoring data on pesticide usage in 
developing countries were developed to enhance the 
effectiveness on the food safety policies (Leong et 
al., 2007). As a means to enhance good agricultural 
practices and safe use of pesticide by farmers in the 
areas of growing vegetable productions, a study 
was carried out in the lowland vegetable areas of 
Peninsular Malaysia in 2013. The purpose of this 
research is to provide comprehensive information 
on farm pest management practices by the lowland 
vegetables farmers. This information needed to 
evaluate the potential food risk as a result of pesticide 
usage in Malaysian lowland farming system and to 
provide a better insight on potential approaches that 
can be taken to reduce pesticide residues incidence in 
vegetables products.  

Materials and Methods

The study was conducted between April and 
September 2013. It consisted of interviews with 
farmers and farm workers where leafy and fruit 
vegetables were mostly cultivated by using farm 
inputs, particularly pesticides. A total of 85 farmers 
were interviewed whom were from Johor, Selangor, 
Pahang, Negeri Sembilan, and Perak states. The 
sites were selected based on the ease of accessibility, 
cooperation from the Department of Agriculture 
(DOA) in each states and willingness of farmers or 
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farm workers to participate in the interview.  The 
survey was conducted through face-to-face interviews 
with farmers or farm workers using a structured 
questionnaire, which comprised open-ended, closed-
ended and Likert scale questions. The interviews 
were carried out in the appropriate local languages 
(Bahasa Melayu and Mandarin). Farmers were 
asked about their socio-demographic information, 
pest control methods, types of insecticides and 
fungicides used to control pests, methods in pesticide 
application, frequency of pesticide spraying and 
pre-harvest intervals. The data were analyzed using 
several statistical analyses. Descriptive analysis 
was used to describe farmers’ socio-demographic 
background and general pest management practices. 
Chi-square analysis was carried out to investigate 
the relationship between pest control methods and 
farmers’ farm area. Apart from descriptive and 
chi-square analysis, factor analysis was conducted 
to analyse the factors that influence farmer’s pest 
management practices in their farm. Factor analysis 
was employed to reduce the number of variables and 
group them according to their common underlying 
characteristics. The Kaiser-Meyer-Olkin (KMO) 
statistic with value equal to 0.60 or higher was 
used to determine whether the variables accepted 
to be conducted in the factor analysis.  Factors with 
eigenvalues greater than 1 were considered significant 
for factor analysis. Factor loading represented the 
correlation between the variables and the factor. 
The cut-off point of factor loading used was greater 
than 0.50. Each factors extracted in factor analysis 
were then tested by reliability analysis. Cronbach’s 
alpha coefficient of more than 0.6 was considered to 
be acceptable while value with greater than 0.7 was 
reliable for the study (Nunnally, 1978).     

 Results and Discussion

Farmers’ background
Table 1 shows demographic profile of farmers 

in the study. A total of 85 lowland vegetable farmers 
were interviewed, with majority of the farmers were 
Malay (47.1%), then followed by Chinese (44.7%), 
Indian (4.7%) and a few of indigenous people 
(3.5%). Result showed that most of the farmers 
who dominated vegetable farming in the study were 
aged ranging from 40 to 49 years old (34.1%). Only 
several farmers were found had an age of 60 years old 
and above (10.6%). Farmers with an age of 29 years 
old and below (8.2%) showed the lowest percentage 
in farming involvement, yet, it was a good sign that 
young generation having desire to be involved in 
vegetable farming. The result indicated that majority 
of the lowland farmers in the study were having 
experience in vegetable farming with more than 16 
years (40%). There was also new entrance farmers 
found in the study, with 1 to 5 years of experience 
(34.1%). Those farmers who are newly involved 
were either retired from government/public sectors 
or young farmers who inherited their family business 
in vegetable productions. The rest were having 
experience ranging between 6 to 10 years (15.3%) and 
11 to 15 years (10.6%). For the education attainment, 
the most education level of the farmers was secondary 
education (40%), followed by primary education 
(36.5%). Several farmers had higher education levels 
(college/university), which indicated by 18.8% of the 
farmers. Only a few farmers (4.7%) were found have 
no formal education.

The farming system sampled in the lowland 
vegetable areas typically consists of smallholder 
farmers with farm areas ranging from 1.1 to 5.0 
acre, used by 38 farmers (44.7%). However, there 
were also a quite number of farmers who growing 
their crops on farm areas of more than 5.0 acre 
(approximately ≥ 2ha), which found to be ranged 
from 5.1 to 9.0 acre (17.6%), 9.1 to 13.0 acre (14.1%) 
and also 13.1 acre and above (15.3%). The smallest 
farm areas found to be used by farmers was 1.0 acre 
and below, but by only 7 farmers (8.2%). Within the 
vegetable farming system sampled in lowland area 
of Malaysia, there were five types of land status that 
was found: own land, temporary ownership license 
(TOL), lease land, Malaysian Permanent Food Park 
Program (MPFP) area and illegal land. Temporary 
ownership license (TOL) land tenure is referring 
to land area owned by local government, which 
farmers permitted to hold the land for 1 to 15 years 
with certain nominal fees, particularly for farming 
activities (Mazlan and Mumford, 2005). While under 

Table 1. Socio-demographic profile
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MPFP area, it was design by local government with 
an aim to produce large scale of farming area and 
encourage farmers to participate by providing lot 
to rent. Study revealed that vegetables farmers in 
Malaysia particularly in the lowland areas commonly 
cultivate many types of vegetables in every season 
of planting due to economic advantages. The types 
of vegetables planted in each season can be varied 
depending on the demand and market price. Figure 1 
shows the percentage of both leafy and fruit vegetable 
cultivated by sampled farmers. 

Insect pest and diseases 
Farmers were asked on the insect pests and 

disease attacks on the crops. Insect pests mentioned 
by the farmers interviewed included diamondback 
moth (Plutella xylostella), cutworm (Agrotis 
ipsilan); army worm (Spodoptera litura), shoot 
borer (Leucinodes orbonalis), tomato fruit borer 
(Helicoverpa armigera), Bean pod borer (Maruca 
testulalis), Aphids (Aphis spp.) and thrips (Thrips 
spp). For diseases, farmers mentioned on the leaf 
spot (multi-host), rots (multi-host), downy mildew 
(Perenospora sp.) and powdery mildew (Oidium sp.). 

Pest management practices in vegetable production
Table 2 shows pest management practices of 

lowland vegetables farmers in the study. Result 
obtained from interviews in this study showed that 
the usage of synthetic pesticides by farmers was the 
most common crop protection strategy to control 
plant disease and insect pests (97.6%). The rest of 
two farmers interviewed were solely depending 
on organic farming cultural practices in producing 
vegetable productions though their farms location 
was nearby with whom greatly depending on 
inorganic pesticide usage. It was found that cultural 
control practices were the second choices of interest 
among farmers to be used in pest control. Nearly 
half of the farmers (48.2%) responded that they used 
crop rotation method in order to minimize the pest 

infestations in their farm. About 15 farmers (17.6%) 
stated that they were conducted pest monitoring 
weekly. Pest monitoring is somewhat vital to let them 
acknowledge the density of insect pests and observe 
the type of diseases attacked on the crops. There were 
only a few farmers mentioned of biopesticide usage 
in their pest management practices (8.2%). It should 
also be noted that there were poor usage of sticky trap 
(9.4%) and pheromone trap (7.1%) among farmers. 

Majority of the reason to apply pesticide by 
farmers was due to the application of calendar spray 
method (76.5%), followed by the presenting of pest 
(36.5%) and increasing number of pest (16.5%). 
Every reason to apply pesticide on crops made 
by farmers may affect the frequency of pesticide 
applications depending on the needs. Farmers were 
then asked on their application of pesticide mixture 
when preparing pesticide solution. A total of 88.2% 
farmers responded that pesticide mixture is their 
common practice in pesticide application, where 
a combination of 3-4 types of pesticides is most 
common (69.3%). Some of the farmers preferred to 
use only two types of pesticides in a combination 
(30.7%). The types of pesticide they combined in 
pesticide tanks may be different in each application 
depending on the needs. Majority of the farmers 
(88%) choose to combine insecticide with fungicide 
in a mixture. There were also farmers who choose 
to mix insecticide with insecticide (17.3%) and 
fungicide with herbicide (2.7%). There were four 
main reasons listed by farmers who choose to use 
pesticide mixture methods which are; time saving 
(60%), reducing labour cost (48%), greater effect in 
controlling pests (33.3%) and be able to control many 
types of pests (22.7%). Only 11.8% of the sampled 
farmers did not use the pesticide combination. 

For the pesticide spraying frequency, a total 
of 47 farmers (55.3%) indicated that they applied 
pesticide on crops once a week, with every 5-7 
days of each application. A more frequent pesticide 
application frequency was used by 30 farmers 
(35.3%), where they usually applied pesticide in 
every four days and below for each application. 
The remaining farmers applied pesticide once in 
every eight days and above (9.4%). Result showed 
that the frequency of pesticide spraying practicing 
by farmers still indicated a calendar spray pattern, 
in which according to Ngowi et al. (2007), farmers 
commonly keep applying pesticide on crops without 
any consideration of incidence or level of pest attack. 
A term of pre-harvest interval (PHI), which refers to 
a period between the last pesticide application and 
harvesting time of treated crops, also is an important 
element in determining farmers’ pest management 

Figure 1. Types of vegetables cultivated by lowland 
farmers
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practices. The recommendation PHI stated in most of 
the pesticide products are between 7-14 days. Even 
though the common pesticide spraying frequency 
stated by farmers was between five to seven days for 
each application, but the PHI practiced by 50 farmers 
(58.8%) in the study was as short as three days and 
below. Only 25 farmers (29.4%) choose to practice 
PHI between the duration of four to seven days. The 
rest of 10 farmers (11.8%) indicated that they were 
practicing a PHI of eight days and above. 

It can be concluded from the data in Table 2 that 
vegetables farmers in the lowland areas were mainly 
relied on the pesticide usage in combating insect 
pests and diseases attacked.  Only a few farmers were 
found to practice a combination of pesticide usage 
with the other IPM approaches. The component of 
IPM such as biopesticide, sticky trap and pheromone 
traps, area among the least to be practiced by farmers 
in their farm production. This is along with the wide 
reports on the dependent of synthetic pesticide usage 
by farmers in horticulture crops productions, either 
by the local studies (Jinius et al., 2001; Mazlan and 
Mumford, 2005) or by the international researchers 
(Sibanda et al., 2000; Badenez-Perez and Shelton, 
2006). Despite relying on synthetic pesticide usage, it 
has been highlighted from these studies that farmers 
starting to adopt integrated pest management (IPM) 
practices such as the usage of cultural methods, 
pheromone trap, biopesticides and other non-chemical 
related practices in their vegetables farm productions. 
Earlier studies also had showed the necessity to apply 
crop rotation since the continuous planting of the 
same crops will lead to continuous attacks of the same 
species of insect pests. Problem arises when farmers 

keep switching to new insecticides when insecticide 
resistance of pests developed. Due to the emerging 
of insecticide resistance in crucifers productions in 
Southeast Asia, which including Malaysia, the use 
of crop rotation is one of the practices that has been 
introduced to against Plutella xylostella (Talekar and 
Shelton, 1993). 

In the study, it was found that Bacillus 
thuringiensis (Bt) based products were one of the 
commercial biopesticide that farmers commonly 
applied to control insect pests. This product has known 
to be contained bacterium with toxicity strain that 
capable to kill specific lepidopteran larvae without 
destroying beneficial insects (Sibanda et al., 2000). 
According to Kamarulzaman et al. (2012), there were 
of great challenges in promoting biopesticides usage 
among vegetable farmers though it has been proven 
to be able in controlling pest.  Unfortunately, the lack 
of understanding on the benefits of biopesticides and 
less promotion towards the usage, are the common 
reasons for the less use of this alternative product 
than synthetic pesticides in vegetable productions. 
Therefore, it was not surprisingly found that only few 
farmers in the study preferred to apply biopesticide 
though it has safety advantages to synthetic 
pesticides. On the top of that, both sticky trap and 
pheromone are vital to provide indication to farmers 
on the existence of insect pests on crops. Farmers 
only need to apply the insecticide when the insect 
pest catches exceed certain level, which can lead to 
plant damage (Cameron et al., 2009). But the result 
obtained in the study is line with the finding stated by 
Mazlan and Mumford (2009) in which IPM practices 
were not being the first place to be applied as farmers 
rely more on the synthetic pesticides usage. 

In pesticide spraying, the reason to apply pesticide 
by farmers was largely due to the application of 
calendar spray methods. Result suggested that 
farmers tend to ignore the pesticide risk because they 
keep applying the pesticide within a certain period, 
even though there is no sign of any pest attacks on 
the crops. A calendar spray method is a practice 
that remarkable among farmers in which pesticides 
usually being applied once in every three to five 
days (Amit et al., 2004). However, the disadvantage 
of calendar spray method is it encourages farmers 
to keep spraying without any consideration of 
incidence or level of pest attack because it has been 
scheduled (Ngowi et al., 2007). Badenez-Perez 
and Shelton (2006) emphasized in their study on 
pest management practices among crucifer growers 
that farmers may apply pesticides based on solely 
decision basis or a combination of presence of pests 
and a calendar spraying method. It was believed on 

Table 2. Farmers’ pest management practices
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the previous study that those farmers typically start 
to use scheduled method after noticing pests on the 
crops.  

Farmers interviewed were asked whether there 
is a repetition of pesticide application after raining. 
In most cases, farmers stated that there was no 
second pesticide application was made within the 
same day even though it was rained heavily after the 
first pesticide application on the crops. Instead, the 
alternative was to increase the frequency of pesticide 
spraying by having shorter interval (days) between 
each pesticide application on the crops. These finding 
was consistent with those reported earlier by Mazlan 
and Mumford (2005) that farmers applying pesticide 
on the crops with more frequent in wet season than 
dry season due to quick washed off of pesticides. 
Thus it requires more effort to control the pest 
infestation.  Among the decision basis, the best to 
follow is to apply pesticide when there is increasing 
number of pest on the crops as it can prevent the 
excessive pesticide usage among farmers. According 
to the IPM concept, is it important to be noted that 
the usage of pesticide is the last resort of choices 
to be taken if another alternatives are not effectives 
to against pest infestation on the crops (Thuy et al., 
2012). However, the number of farmers who found 
practicing IPM approaches in the study was low. 

Result indicated that most of the farmers prefer 
to use the pesticide mixture method in preparing 
pesticide solution. The types of pesticide to be mixed 
may be varying in each application due to the different 
types of pest attacks. Farmers responded that they may 
change the type of pesticide to be mixed or applied if 
the specific pest reluctant to respond on the pesticide 
spraying before. In most cases, farmers claimed that 
the selection of pesticide to be used in pesticide 
mixture method was based on their own experience in 
pesticide usage. Pesticide selling agent also found to 
be played an important role in determining the pattern 
of pesticide mixture practiced by farmers. According 
to Lim (1990), pesticide mixtures are widely used by 
farmers and known as “cocktail”. Farmers always 
believe that the use of pesticide mixture method can 
give a greater effect in controlling pest. As shown 
by the result, more than half of the farmers in the 
study prefer to apply pesticide mixture method when 
preparing pesticide solution. However, the fact is, 
chemical reactions from the mixing can change the 
properties of pesticide; either becomes more toxic or 
less efficient (Thuy et al., 2012).  

In pesticide spraying frequency, the present data 
indicate that farmers applied pesticide once or twice 
in a week, with every five to seven days of each 
pesticide application on crops.  Farmers’ response to 

pest attacks may different depending on the weather 
changes. During rainy seasons, the period between 
each pesticide spraying was shorter due to the quick 
washed off of pesticide on the crops. Though farmers 
responded that they were aware on the implication 
of excessive pesticide usage regarding the pesticide 
residue in the vegetables, however, it was still 
lacking of courage among farmers to change their 
pesticide usage behaviors. Meanwhile the result 
of PHI demonstrates that farmers usually ignore 
the recommended period of PHI (seven days and 
above). It was also found that some of the farmers 
keep spraying pesticide on their crops even when 
nearly to the harvesting time in order to avoid pest 
attacks. By lowering the pesticide concentration in a 
recommended pesticide solution volume, farmers in 
the study believed that it was an alternative to reduce 
the risk of pesticide residue over the maximum 
residue limits (MRL) in the harvested vegetables. 

High consumption of vegetable in human 
dietary is very encouraging because of the ability 
of preventing disease and the essential nutrients 
contained in the vegetable itself (Bogers et al., 
2004). Still, the function of pesticide in vegetable 
productions to control undesired organisms that 
affecting produce quality cannot be denied (Claeys 
et al., 2011). Thus it is greatly important for farmers 
to follow the recommended PHI of pesticide due to 
the possibility of pesticide residue presented in the 
vegetable commodities and its risk to consumer 
especially when they consumed it raw (Claeys et al., 
2011). It must be denoted that the violation of MRLs 
was a sign of noncompliant of PHI or in the other 
terms, farmers did not apply the Good Agriculture 
Practice (GAP) in their farm productions. As food 
can be the main exposure route to pesticide residue, 
the probable health risk among consumer from their 
daily vegetable consumption can be ranged from 
short-term impacts such as headache and nausea to 
chronic impacts like cancer and endocrine disruption 
(Berrada et al., 2010). Due to the given potential risks 
to public health, it is therefore, constant monitoring 
program especially on the proper use of pesticide in 
agriculture is very essential to ensure GAP among 
farmers are being performed (Claeys et al., 2012). 

Pest control methods and farmers’ farm areas
Previous finding by Badenes-Perez and Shelton 

(2006) showed there was a positive relationship 
between the numbers of pesticide application with 
total area of land cultivated by farmers, and the 
number of crop losses due to the insect pests decrease 
with increasing of the number of pesticide application. 
Therefore, in this study, Chi-square analysis was 
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carried out to investigate the relationship between 
farmers’ farm area and their methods on pest control. 
The following were hypotheses for the Chi-square 
analysis:- 

Ho: There is no significant relationship between 
farmers’ farm area and their methods on pest control.

Ha: There is a significant relationship between 
farmers’ farm area and their methods on pest control.

Result in Table 3 showed that there was a 
significant relationship between farmers’ farm area 
and chemical pesticide application at 5% level of 
significance. The result indicated that there was of 
great tendency to have a frequent spray at the larger 
farm. It has been reported that the large commercial-
scale system of vegetable farms often to utilize high 
level of external inputs, including pesticide (Jinius 
et al., 2001). However, there was no significant 
relationship between farmers’ farm area and the 
usage of IPM components on pest control such as pest 
monitoring, sticky trap, pheromone, biopesticide, 
and crop rotation. This can be explained by farmers’ 
knowledge and awareness on the importance of IPM 
components in reducing pesticide usage.  Farmers 
who does not have fully understanding on the 
pesticide risk tend to solely depend on the synthetic 
pesticide in combating pest attack and crop diseases. 
According to Hashemi et al. (2008), training on the 
alternatives to pesticide for farmers is perquisite 
to improve the safe use of pesticide by encourage 
farmers to implement IPM component in their farm 
productions.

Factors that influence farmers’ pest management 
practices

Based on Kaiser-Meyer-Olkin (KMO) test, the 
result revealed that the sampling adequacy was 65.3% 
and it is acceptable for conducting the factor analysis. 
The Bartlett’s test of sphericity indicated that the 
overall matrix was not identify matrix and that it is 
significant at 0.000 probability level (Approx. Chi-
Square= 801.672, df= 105). There were five factors 
discovered by the principle component analysis 
(PCA), which collectively explained over 68.65% of 
the total variance (Table 4). Factor loading represents 
the correlation coefficients of each item with the 
factor. It was suggested that the strength of correlation 

of each item to a factor is greater when the scoring is 
nearly to 1.0 (Leech et al., 2005). The five factors were 
renamed based on common characteristics in each 
statement. The factors that influence farmers’ pest 
management practices are renamed as ‘knowledge’, 
‘awareness’, ‘experience’, ‘frequency of spraying’, 
and ‘types of pesticide’ (Table 4). 

In farmer’s pest management practices, Factor 1 
(knowledge) consisted of three items with Eigenvalue 
of 2.480 described that farmers must have adequate 
information on the suitable methods to be used in 
their pest control, either by using synthetic pesticide 
or IPM methods. Apart from knowledge, Factor 2 
(awareness) consisted of three items with Eigenvalue 
of 2.181, which explained that farmers needed to 
have awareness on the risk that can be emerged due 
to heavy pesticide usage as of the great possibility 
on environmental pollution and pesticide resistance. 
While factor 3 (experience), which consisted of 
two items with Eigenvalue of 1.987 indicated that 
farmers’ experience would lead to determine the 
pattern on their pesticide usage on the farm. Factor 
4 (frequency of spraying) which consisted of two 
items with Eigenvalue of 1.887 explained the reason 
of farmers to keep spraying pesticide on their farm 
was to avoid the pest infestation and allowed them 
to have good quality products in terms of extrinsic 
quality. Meanwhile, the last factor, Factor 5 (types 
of pesticide) which consisted of two items with 
Eigenvalue of 1.763 described on the types of 
pesticide used by farmers, in which both registered 
and illegal pesticides were available in the market 
and it has been used to control pest. 

The eigenvalues showed on the total variance 
explained by each factor. Result showed that the 
five factors have eigenvalues greater than 1.0, which 
indicated that the factor explains more information 
than a single item would have explained. For the 
Cronbach’s Alpha, it was computed by the reliability 
test to shows the internal consistency of a multiple item 
scale. Alpha for the ‘Quality’ and ‘Awareness’ (>0.7) 
shows that the items form a scale that has reasonable 
internal consistency, while alpha for the ‘Knowledge’ 
(>0.8) indicated good internal consistency. However, 
factor ‘Chosen pesticide’ and ‘Type of pesticide’ with 
the alpha >0.6 indicated that the items form a scale 

Table 3. Relationship between farmers’ farm area and their methods on pest control

Notes:** Significant at 5% level of significance
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with minimally adequate reliability. 

Conclusion

In terms of quality vegetables, study found that 
farmers may refer it as good appearance of products, 
but not on the consideration of the safety value 
of the products itself especially during the farm 
productions. This can prove by the usage pattern of 
pesticide by farmers while handling pest problem in 
their farm. Farmers usually neglect on the pesticide 
spray frequency and pre-harvest interval (PHI) that 
they need to follow when applying pesticide on the 
crops, due to keep the economic value of vegetable 
commodities. Thus it was an enormous challenge for 
both government and the industry players to promote 
a sustainable agriculture practices due to the lack of 
awareness on the food risk among farmers. Effort in 
reducing the use of pesticide for safer food productions 
must be taken not only by the government, but the 
responsibility also must be played by the industry 
players such as wholesalers and retailers. Apart from 
performing extensive pesticide residue monitoring at 
different stages in vegetable productions, conducting 
by Department of Agriculture (DOA) and Food Safety 
and Quality Division (FSQD), under the Ministry of 
Health, extensive promotions toward the application 
of IPM approaches must be developed as it is more 
environmental friendly and effective to control pest.

References

Amit, S., Thompson, G. and Downard, P. 2004. 
Challenges in implementing spinosad diamondback 
moth resistance management strategies in intensive 
vegetable growing areas in Asia. In Endersby, N. 
M. and Ridland, P. M. (Eds). Proceedings of the 4th 
International Workshop, p. 313. Melbourne: The 
Regional Institute Ltd. 

Badenes-Perez, F. R. and Shelton, A. M. 2006. Pest 
management and other agricultural practices among 
farmers growing cruciferous vegetables in the Central 
and Western Highlands of Kenya and the Western 
Himalayas of India. International Journal of Pest 
Management 52(4): 303-315. 

Bempah, C. K., Donkor, A. K., Yeboah, P. O., Dubey, B. 
and Osei-Fosu, P. 2011. A preliminary 	 assessment 
of consumer’s exposure to organichlorine pesticides 
in fruits and vegetables and the potential health risk 
in Accra Metropolis, Ghana. Food Chemistry 128(4): 
1058-1065. 

Berrada, H., Fernandez, M., Ruiz, M. J., Molto, J. C., 
Manes, J. and Font, G. 2010. Surveillance of pesticide 
residues in fruits from Valencia during twenty months 
(2004/05). Food Control 21(1): 36-44.

Bogers, R. P., Van Assema, P., Kester, A. D., Westerterp, K. 
R. and Dagnelie, P. C. 2004. Reproducibility, validity, 
and responsiveness to change of a short questionnaire 
for measuring fruit and vegetable intake. American 
Journal of Epidemiology 159(9): 900-909.

Calvalho, F. P. 2006. Agriculture, pesticides, food security 

Table 4. Summary of factor loadings on farmer’s pest management practices



/IFRJ 23(1): - 93

and food safety. Environmental Science and Policy 
9(7): 685-692. 

Cameron, P. J., Walker, G. P., Hodson, A. J., Kale, A. J. and 
Herman, T. J. B. 2009. Trends in IPM and insecticide 
use in processing tomatoes in New Zealand. Crop 
Protection 28(5): 421-427. 

Cengiz, M. F., Certel, M., Karakas, B., and Gocmen, H. 
2007. Residue contents of captan and procymidone 
applied on tomatoes grown in greenhouse and their 
reduction by duration of a pre-harvest interval and 
post-harvest culinary applications. Food Chemistry 
100(4): 1611-1619. 

Chamber, W. K., Boone, J. S., Carr, R. L. and Chanbers, J. E. 
2001. Chemistry of organophosphorus 	 insecticides. 
In Robert, I. K. (Eds). Handbook of Pesticide 
Toxicology, p. 913-917. California: Academic Press.

Claeys, W. L., Schmit, J. F., Bragard, C., Maghuin-Rogister, 
G., Pussemier, L. and Schiffers, B. 2011. Exposure of 
several Belgian consumer groups to pesticide residues 
through fresh fruit and vegetable consumption. Food 
Control 22(3): 508-516.

Dinham, B. 2003. Growing vegetables in developing 
countries for local urban populations and export 
markets: problems confronting small-scale producers. 
Pest Management Science 59(5): 575-582.

Grzywacz, D., Rossbach, A., Rauf, A., Russell, D. A., 
Srinivasan, R. and Shelton, A. M. 2010. Current 
control methods for diamondback moth and other 
brassica insect pests and the prospects for improved 
management with lepidopteran-resistant Bt vegetable 
brassicas in Asia and Africa. Crop Protection 29(1): 
68-79. 

Gupta, P. K. 2004. Pesticide exposure-Indian scene. 
Toxicology 198(1): 83-90.

Hashemi, S. M., Mokhtarnia, M., Erbaugh, J. M. and 
Asadi, A. 2008. Potential of extension workshops to 
change farmers’ knowledge and awareness of IPM. 
Science of the total environment 407(1): 84-88.

Internet: DOA, Department of Agriculture Malaysia. 2014. 
Perangkaan Tanaman. Downloaded from http://www.
doa.gov.my/web/guest/data-perangkaan-tanaman on 
1/2/2014.

Internet: MOH, Ministry of Health. 2014. Food Regulation 
1985. Downloaded from http://fsq.moh.gov.my/v4/
index.php/perundangan2/food-regulations-1985 on 
12/5/14.  

Internet: WHO, World Health Organization. 2005. 
Promoting strategy on diet, physical activity and 
health. Downloaded from http://www.who.int/
dietphysicalactivity/fruit/en/ on 23/3/2014

Internet: WHO, World Health Organization. 2004. The 
WHO recommended classification of pesticides by 
hazard. Downloaded from http://www.who.int/ipcs/
publications/pesticides_hazard_rev_3.pdf on 5/3/2014

Jinius, J., Alinah, A. R., Jackson, R.J. and Phua, P.K. 
2001. Management of Pesticides use or Vegetables 
Production: Role of Department of Agriculture Sabah. 
6th SITE Research Seminar, 13-14 September 2001. 

Kamarulzaman, N. H., Mazlan, N., Rajendran, S. D., 
and Mohayidin, M. G. 2012. Role of biopesticides 

in developing a sustainable vegetable industry in 
Malaysia. International Journal of Green Economics 
6(3): 243-259.

Leech, N. L., Barrett, K. C. and Morgan, G. A. 2005. SPSS 
for Intermediate Statistics: Use and Interpretation. 2nd 

edn. USA: Lawrence Erlbaum Associates.  
Leong, K. H., Benjamin Tan, L. L. and Mustafa, A. M. 

2007. Contamination levels of selected organochlorine 
and organophosphate pesticides in the Selangor River, 
Malaysia between 2002 and 2003. Chemosphere 
66(6): 1153-1159. 

Lim, G. S. 1990. Integrated pest management as an 
alternative to insecticide overuse in vegetables in 
Southeast Asia.  Journal of Agricultural Entomology 
7(3): 155-170. 

Mazlan, N. and Mumford, J. 2005. Insecticide use in 
cabbage pest management in the Cameron Highlands, 
Malaysia. Journal of Crop Protection 24(1): 31-39. 

Ngowi, A. V. F., Mbise, T. J., Ijani, A. S. M., London, L. 
and Ajayi, O. C. 2007. Smallholder vegetable farmers 
in Northern Tanzania: Pesticides use practices, 
perceptions, cost and health effects. Crop Protection 
26(11): 1617-1624.

Nunnaly, J. C. 1978. Psychometric Theory, 2nd edn. New 
York: McGraw-Hill. 

Panuwet, P., Prapamontol, T., Chantara, S., 
Thavornyuthikarn, P., Montesano, M. A., Whitehead, 
R. D. and Barr, D. B. 2008. Concentrations of urinary 
pesticide metabolites in small-scale farmers in 
Chiang Mai Province, Thailand. Science of the total 
environment 407(1): 655-668. 

Schreinemachers, P. and Tipraqsa, P. 2012. Agricultural 
pesticides and land use intensification in high, middle 
and low income countries. Food Policy 37(6): 616-
626. 

Sibanda, T., Dobson, H. M., Cooper, J. F., 
Manyangarirwa, W. and Chiimba, W. 2000. Pest 
management 	challenges for smallholder vegetable 
farmers in Zimbabwe. Crop Protection 19(8): 807-
815. 

Sudaryanto, A., Kunise, T., Tanabe, S., Niida, M. 
and Hashim, H. 2005. Persistent organochlorine 
compounds in human breast milk from mothers 
living in Penang and Kedah, Malaysia. Archives of 
Environmental Contamination and Toxicology 49(3): 
429-237. 

Talekar, N. S. and Shelton, A. M. 1993. Biology, ecology 
and management of the diamondback moth. Annual 
Reviews Entomology 38(1): 275-301. 

Thomas, M. C., Eric, D. C., Ralph, L. C., William, P. W., 
David, G. A., Karl, P. B., Jennifer, L. H., Melba, S. M., 
Donald, J. R., John, E. S., Leslie, W. T., Maurice, G. Z. 
and Yogendra, M. P. 1998. Environmental endocrine 
disruption: an effects assessment and analysis. 
Environmental Health Perspective 106(1): 11-56. 

Thuy, P. T., Van Geluwe, S., Nguyen, V. A. and Van der 
Bruggen, B. 2012. Current pesticide practices and 
environmental issues in Vietnam: management 
challenges for sustainable use of pesticides for tropical 
crops in (South-East) Asia to avoid environmental 



94  Halimatunsadiah et al./IFRJ 23(1): 85-94

pollution. Journal of Material Cycles and Waste 
Management 14(4): 379-387. 

Williamson, S., Ball, A. and Pretty, J. 2008. Trends in 
pesticide use and drivers for safer pest management in 
four African countries. Crop Protection 27(10): 1327-
1334. 

Xu, R., Kuang, R., Pay, E., Dou, H. and de Snoo, G. R. 
2008. Factors contributing to overuse of pesticides 
in western China. Environmental Sciences 5(4): 235-
249. 	

Zakaria, Z., Heng, L. Y., Abdullah, P., Osman, R. and 
Din, L. 2003. The environmental contamination by 
organochlorine insecticides for some agricultural 
areas in Malaysia. Malaysian Journal of Chemistry 
5(1): 78-85. 

Zawiyah, S., Che Man, Y. B., Nazimah, S. A. H., Chin, C. 
K., Tsukamoto, I., Hamanyza, A. H. and Norhaizan, I. 
2007. Determination of organochlorine and pyrethroid 
pesticides in fruit and vegetables using SAX/PSA 
clean-up column. Food chemistry 102(1): 98-103.

Zhou, J. and Jin, S. 2009. Safety of vegetables and the 
use of pesticides by farmers in China: Evidence from 
Zhejiang province. Food Policy 20(11): 1043-1046.  


