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Integrated pest management (IPM) is a sustainable approach for pest control. However, the 

adoption of IPM remains low in Malaysia. The main objectives of this study were to identify the 

knowledge level and attitude of Malaysian fruit farmers on IPM. A total number of 150 respondents 

were selected through a non-random sampling method and the data was collected through an 

online questionnaire. The knowledge level and attitude of the respondents were accessed on a 

scoring scale of one to five. The respondents recorded a moderate knowledge of IPM with a mean 

score of 3.36. However, farmers showed poor knowledge on different modes of action of pesticides 

(2.25), and the ability to identify insect pests (2.25). The respondents showed a positive attitude on 

IPM with a mean score of 3.58. Among the attitude aspects, farmers displayed a positive attitude 

on the cost-effectiveness of IPM (3.53) and are willing to learn and adopt IPM practices (4.35). The 

Spearman’s correlation test revealed that there was no significant correlation between age and 

educational level of farmers on their knowledge on IPM. The findings of this study could assist in 

the development of IPM programs for better country wide IPM adoption. 

Keywords:  Fruit farmers Malaysia; farmer knowledge and attitude; integrated pest management; 

alternative pest control 

 

 

I. INTRODUCTION 

 
Agriculture is an important sector in Malaysia which has 

contributed 7.3% to the national gross domestic product 

(GDP) in 2018 (Department of Statistics Malaysia, 2019). In 

2018, the total area of land for fruit cultivation in Malaysia 

was 192,437 hectares, which resulted in a sum of 

1,540,401.31 MT of production and RM 7.5 billion in 

revenue. According to the Department of Agriculture (2019), 

the top five local fruits with the largest cultivation areas are 

durian, banana, rambutan, pineapple and watermelon 

amounting to 83.4% of the total hectarage. In terms of 

production value, durian, banana and pineapple were the 

top three fruit crops that contributed 75% of the total fruit 

production of Malaysia.  

The fruit industry continues to be a prominent sector in 

Malaysia because of two main factors: (i) increased 

consumer awareness and demand for fruits driven by a 

healthy-eating lifestyle (Suntharalingam & Othman, 2017), 

and (ii) expanding value of locally cultivated, high-value 

tropical fruits for the export market. These factors drive the 

livelihood of smallholder fruit farmers (Nik Rozana, 

Suntharalingam & Othman, 2014). However, fruit 

cultivation in Malaysia is generally still challenged by pests 

and diseases which have resulted in severe yield losses. For 

example, the bacterial dieback disease of papaya (Erwinia 

spp.) had destroyed approximately 1 million papaya trees 

and 200,000 MT of fruits (Mohd Taha et al., 2019). The 

management of pests and diseases is therefore important to 

ensure the sufficient and sustainable production of high-

quality food. 

Pesticides are often used intensively to manage pests and 

diseases in developing countries including Malaysia where 

over 67,000 tonnes of pesticides were utilized in 2016, the 

major agrochemical groups being organophosphate (3.8%), 

phenoxies (8.8%), bipiridils (5.1%) and dithiocarbamates 
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(5.6%) (Food and Agriculture Organization of the United 

Nations, 2020). Although the use of chemicals did increase 

crop productivity, extensive and indiscriminate use over the 

long term has led to adverse impacts on the environment 

and human health (Leong, Tan & Mustapa, 2017; 

Kamaruzaman et al., 2020). Moreover, the intensive 

application of pesticides was found to exert a high selective 

pressure which promotes the development of resistance 

leading to more frequent pest outbreaks and resurgence 

(South & Hastings, 2018). For instance, the Pahang (PHG) 

population of Bemisia tabaci was recorded to have a very 

high resistant factor (354.7-fold) to diafenthiuron, as well as 

a resistant factor of 192.9-fold to pymetrozine (Shadmany, 

Omar & Muhamad, 2014). As such, efforts should be put 

into adopting a more sustainable approach for the control of 

pests and diseases such as integrated pest management 

(IPM). 

Integrated pest management (IPM) is a holistic approach 

that incorporates biological, cultural, physical and chemical 

methods to prevent, manage and control pests and diseases 

(Ha, 2014). Under the concept of IPM, pesticide spraying 

could be reduced as it is a need-based practice instead of 

prophylactic practice, and it should only be applied as the 

last management option when the economic threshold level 

(ETL) is reached to prevent the pest population from 

causing economic injuries (Gibb, 2015). IPM programs were 

initiated in Malaysia since the late 1970s. In spite of the 

extensive promotion on IPM, the adoption and awareness of 

farmers in Malaysia remain low to date (Kabir & Rainis, 

2015). Mohamed et al. (2016) reported that most of the 

paddy farmers (80%) in the main granary areas practised 

unsustainable farming with excessive use of pesticide up to 

300% (litres) beyond the recommended dosage. In addition, 

some fruit and vegetable farmers were found depending 

solely on chemical pesticides as a pest management 

approach and tend to be ignorant on the safe use of 

pesticides (Halimatunsadiah et al., 2016).  

According to Azman et al. (2013), the knowledge and 

attitude of farmers are important factors in determining the 

successful adoption of sustainable agriculture practices. This 

is because a farmer is the practitioner and final-decision 

maker and it is therefore important for them to understand 

the pros and cons of implementing a particular agricultural 

practice. However, the knowledge level and attitude of 

Malaysian fruit growers on IPM are not well-documented. 

Hence, the present study was conducted to fill in this 

information gap. The findings of this study could serve as 

important preliminary data to assist in the development of 

IPM programs to better promote a country-wide adoption 

and development of IPM. 

II. MATERIALS AND METHOD 

 

A. Questionnaire Design 

 
A questionnaire was constructed based on Pouratashi and 

Iravani (2012), Allahyari, Damalas and Ebadattalab (2017), 

Roy et al. (2017) and Kusumawardani et al. (2019) 

(available on request). The questionnaire was developed and 

proofread by the authors in three languages (English, Malay 

and Chinese). The questionnaire consists of five sections. 

Each question was developed in simple language to ensure 

farmers could understand and answer them accordingly. 

   Multiple choice questions and dichotomous questions were 

utilized to acquire information for the first three sections of 

the questionnaire. In Section 1, the demographic 

information of the respondents was collected, namely 

gender, age, educational level, farming experience, farming 

region, land tenure, land size and the types of fruits 

cultivated. In Section 2, the respondents were asked about 

the production cost of their farm and the key factor that 

affected their crop yield the most. In Section 3, the 

respondents were requested to provide information about 

their current pest management practices. These include 

their preference and usage of chemical pesticide, practice of 

pesticide mixing and the spraying regime. 

   A five-point Likert scale was developed to assess the 

knowledge level and attitude of fruit farmers on IPM in 

Section 4 and Section 5 of the questionnaire. The knowledge 

level of the fruit farmers on IPM include the principle and 

meaning of IPM, the importance of agroecology, the harmful 

effects of chemical pesticides, awareness of alternatives to 

control pests, knowledge on the modes of action and pre-

harvest interval of chemical pesticides, pest and beneficial 

insect differentiation, proper insect pest identification, as 

well as the decision of spraying based on observation and 

economic threshold. On the other hand, the attitude aspect 

refers to the cost, financial accountability, effectiveness, 
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ability of IPM to reduce pest outbreaks and increase yield, 

and the willingness of farmers to adopt IPM in field. 

 

B. Pilot Test 
 
A pilot test was carried out through a convenience sampling 

method by inviting 12 Malaysian fruit farmers from 

Peninsular Malaysia to participate in the questionnaire 

(Ruel, Wagner III & Gillespie, 2016). The feedback was 

collected to improve the quality of the questionnaire before 

the actual survey was conducted.  

 

C. Sampling Technique 

 
The survey study was approved and conducted according to 

the guidelines by the UTAR Scientific and Ethical Review 

Committee (U/SERC/112/2020). A non-probability 

sampling technique was used in this research. A total 

number of 150 Malaysian fruit farmers was determined as 

the sample size and the online questionnaire generated 

using Google Form was disseminated through the Malaysia 

Fruit Farmers Association and social media applications 

including Facebook and Whatsapp. It should be noted that 

this survey was carried out during the COVID-19 pandemic 

in which physical visitations were not possible due to 

lockdown restrictions. 

 

D. Data Analysis 

 
The statistical analysis was completed using Microsoft Excel 

and Statistical Product and Service Solutions (SPSS) (IBM 

SPSS Statistics for Windows, version 26 (IBM Corp., 

Armonk, N.Y., USA)). The mean and standard deviation of 

the score obtained from each Likert-scale question were 

calculated. The knowledge level of farmers on IPM was 

ranked in four levels, in which a mean score of 4.01– 5.00 is 

considered as “excellent” knowledge level; 3.50–4.00 as 

“good”; 2.50–3.49 as “moderate”; and “poor”  knowledge 

level for a mean score of less than 2.49 (Allahyari, Damalas 

& Ebadattalab, 2017). On the other side, the attitude of 

farmers on IPM was ranked in three levels, in which a mean 

score of 3.50–5.00 is considered as a “positive attitude”;  

2.50–3.49 as “neutral” attitude and a “negative” attitude for 

mean scores lower than 2.49 (Roy et al., 2017). 

The Spearman’s correlation test was conducted to assess 

the relationship between farmer age and knowledge level on 

IPM. The strength of the correlation between the variables 

was interpreted according to the thumb rule of coefficient 

value by Schober, Boer and Schwarte (2018) with five levels 

of correlation, in which a coefficient value range of 0.90–

1.00  is considered a “very high” correlation; 0.7–0.89  as a 

“high” correlation; 0.40–0.69  as a “moderate” correlation; 

0.10–0.36 as a “low” correlation and the correlation is 

considered to be negligible with values lower than 0.10.  

III. RESULT AND DISCUSSION 

 

A. Demographic Information of the Respondents 
 

The demographic information of the respondents (Table 1) 

shows that 93.33% of the farmers were male and 6.67% were 

female. The majority of the farmers were below sixty years 

old and received at least a secondary (41.33%) or tertiary 

education (50%). Most of the farmers (70%) have less than 

ten years of farming experience, while 15.33% of the farmers 

have more than twenty years of experience. The farms of 

respondents were distributed in four different regions of 

Peninsular Malaysia (95.33%) and 4.67% of the farms were 

located in East Malaysia, either from Sabah or Sarawak. A 

large group of farmers were planting fruit crops in their 

private lands (61.75%), and most of them were small scale 

fruit farmers with a land size of not more than two hectares. 

This is in line with a study by Taffesse and Isabelle (2019) 

who stated that most of the Malaysian fruit farmers are 

smallholders with an average farm size of 0.7 ha. Although a 

wide variety of fruits were being cultivated, durians and 

bananas (Figure 1) were the most popular due to their high 

economic value and huge market demand (Ahmad & Chua, 

2008). 
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Table 1. Demographic information of the respondents. 

Variables Frequency Percentage 
(%) 

Gender   

Male 140 93.33 

Female 10 6.67 

Age (Years)   

20-30 23 15.33 

31-40 38 25.33 

41-50 36 24.00 

51-60 39 26.00 

>60 14 9.33 

Educational Level   

No Formal Education 5 3.33 

Primary Education 8 5.33 

Secondary Education 62 41.33 

Tertiary Education  75 50.00 

Farming Experience 
(Years) 

  

<5 70 46.67 

6-10 35 23.33 

11-15 13 8.67 

16-20 9 6.00 

>20 23 15.33 

Farming Region    

Northern Region  51 34.00 

Central Region  29 19.33 

East Coast  26 17.33 

Southern Region  37 24.67 

East Malaysia  7 4.67 

Land Tenure   

Owned Land 105 61.75 

Leased Land 48 28.24 

Temporary Occupation 
License (TOL) Land 

5 2.94 

Others 12 7.06 

Land size (ha)   

<1.0 41 27.33 

1.0-2.0 34 22.67 

2.1-4.0 29 19.33 

4.1-10.0 21 14.00 

>10.0 25 16.67 

 

Figure 1. The types of fruit cultivated by the respondents 

 

B. Main Cost of Production and Key Factor 
Affecting Crop Yield 

 

According to the survey, the main farm production cost 

includes agrochemical inputs (i.e., fertilizers and pesticides) 

and farm labour (54%) (Table 2). On the other hand, the 

major factors that affect crop yield in a fruit farm were pest 

and disease (46.67%) as well as weather (27.33%), followed 

by plant nutrient and soil fertility (24.67%), with weed 

problems regarded as being the least concerned (1.33%). 

This is because pest and disease could cause pre- and post-

harvest losses by deteriorating the quality and nutritional 

value of fruits. Moreover, the weather could influence 

important events such as flowering and pollination services, 

thus affecting the yield. For instance, dry weather stress is 

important to induce flowering of durian (Masri, 1999). 

Prolonged period of rain could reduce pollination as heavy 

rainfall may dilute the nectar and deter the pollinators from 

visiting the flowers (Lawson & Rands, 2019). The low 

pollination rate due to extreme weather could ultimately 

result in a lower fruit set. 
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Table 2.  The main cost of production and the key factors 

that affect crop yield 

 

 

C. Current Pest Management Practices 
 

According to Table 3, more than half (55.33%) of the 

farmers in this survey depend solely on chemical pesticides 

for pest and disease management, and 52.67% of them 

would prefer a chemical approach to other alternative 

measures. This is mainly due to the effectiveness and 

accessibility of chemical pesticides for pest control 

(Sharifzadeh et al., 2018).  

   Most farmers use ‘cocktail’ pesticides by mixing more than 

one type of pesticides for a single application (Table 3). The 

use of ‘cocktail’ pesticides is widely adopted as it is claimed 

to be labour- and time-saving by controlling multiple pests 

in one application, and some farmers suggested that it 

would actually increase the effectiveness for pest control 

than the use of a single type of pesticide. (Sun et al., 2019). 

It was recorded that 66.67% of the farmers would spray 

chemical pesticides immediately once pests were observed, 

regardless of the population size of pests (Table 3). This 

could be due to the concept of ‘prevention is better than 

cure’, in which spraying is done as a preventative measure to 

avoid pest damage and outbreaks (Halimatunsadiah et al., 

2016).  

 

Table 3. Current pest management practices of the 

respondents 

 

D. Knowledge Level of the Respondents on IPM 
 

The respondents in this study recorded a moderate 

knowledge on IPM with an average score of 3.36 (out of five) 

based on the nine knowledge aspects queried (Table 4). The 

farmers appeared to have excellent knowledge on the 

meaning of IPM and the benefits of conserving an 

agroecosystem, as well as the harmful effects of chemical 

pesticides. However, the farmers have a moderate awareness 

of the alternatives for pest management (Table 4). This may 

be due to the general lack of involvement of various parties 

including the government, institutions and private sectors in 

IPM technology, especially in terms of biological control 

(Yazid et al., 2020). The adoption of biological control in 

Malaysia is still in its infancy, lacking mass-producing 

facilities of biological control agents. The lack of exposure 

may lead to farmers perceiving chemical control is the only 

viable option to curb pests and diseases. This phenomenon 

was also observed in other developing countries including 

Pakistan and Sri Lanka, in which the farmers appeared to 

have poor understanding on the implementation of 

alternative control measures and they claimed that chemical 

control is the only feasible and effective option (Jayasooriya 

& Aheeyar, 2016; Khan & Damalas, 2015).  

Despite the reliance and high usage of synthetic pesticides, 

the respondents showed a poor understanding in the modes 

of action (MOA) of different pesticides (Table 4). There are 

Aspects Frequency Percentage 

(%) 

Main cost of 

production 

  

Neither agrochemical 

inputs nor farm labour 

10 6.67 

Both agrochemical inputs 

and farm labour 

81 54.00 

Agrochemical inputs only 41 27.33 

Farm labour only 18 12.00 

Factor that most affect 

the crop yield  

  

Pest and disease 70 46.67 

Plant nutrition and soil 

fertility 

37 24.67 

Weather 41 27.33 

Weed problem 2 1.33 

Practices Yes (%) No (%) 

Depend solely on the 

application of chemical 

pesticides for pest and 

disease control. 

83 (55.33) 67 (44.67) 

Prefer practising 

chemical control than 

other approaches. 

79 (52.67) 71 (47.33) 

Pesticide mixing in a 

single application 

98 (65.33) 52 (34.47) 

Spray chemical 

pesticides immediately 

after observing any pests 

100 

(66.67) 

50 (33.33) 
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numerous active ingredients with the same MOA. For 

instance, cypermethrin, lambda-cyhalothrin and 

deltamethrin all belong to the same MOA of sodium channel 

regulator (Insecticide Resistance Action Committee, 2020). 

As a result, the farmers were merely be switching pesticides 

with the same MOA of different trade names (Moinina et al., 

2018). In addition, farmers with low literacy or without 

formal agriculture education may find the information of 

MOA difficult to understand, and often refer to advice from 

licensed pesticide dealers. Unfortunately, some pesticide 

dealers may also be poorly equipped in terms of technical 

knowledge, and thus, providing misleading information to 

farmers (Lekei, Ngowi & London, 2014). Profit-oriented 

dealers are only interested in boosting their sales instead of 

sharing their knowledge of MOA and the appropriate use of 

pesticides (Rijal et al., 2018). The situation worsens when 

the farmers themselves could not identify insect pests and 

disease symptoms, and apply pesticides with the same mode 

of action for a long period of time.  

   The results of this study (Table 4) indicated that local fruit 

farmers were relatively poor (mean score 2.25 out of 5) in 

identifying insect pests in their farms. The farmers are 

generally unaware of the causal agents of damage and may 

misinterpret insect damage as plant diseases or plant stress 

symptoms (Munyuli et al., 2017). Likewise, less-informed 

farmers tend to categorize different insect pests as the same 

species based on their feeding habits or characteristics. The 

studies conducted by Abang et al. (2014) in Cameroon, and 

Kalule et al. (2006) in Uganda have reported the same 

findings, in which the farmers with poor knowledge of insect 

pests would tend to recognize defoliator insects and 

stemborers as caterpillars, while all flying insects are seen as 

flies. In this survey, the respondents appeared to have 

moderate knowledge in differentiating pests and beneficial 

insects (Table 4) with the ability to recognize common 

generalist predators such as ladybeetle and dragonfly. These 

farmers may not be able to distinguish complicated insect 

groups such as predatory thrips and pest thrips which are 

often smaller in size (Wyckhuys et al., 2018). This may be 

attributed to the lack of formal training among our local 

farmers who may not understand the difference between 

insect pests and beneficial insects. According to a survey 

study conducted by Mazlan and Mumford (2005), only 1% of 

the respondents have received formal trainings for farm 

management. 

   On the other hand, the respondents only recorded a 

moderate knowledge level in terms of decision-led spraying 

based on observation and economic threshold level (ETL) 

(Table 4.2). Farmers may find the concept of ETL 

complicated and hard to be practised (Kusumawardini et al., 

2019). This is because a spraying decision based on ETL 

would require frequent field scouting to monitor and 

observe for pest manifestation. However, this is an issue for 

farmers who are poor in pest identification, leading to data 

inaccuracy and ultimately affecting the effectiveness of the 

assessment. Nonetheless, the respondents in this study have 

shown a good understanding on pre-harvest interval (PHI) 

with a mean score of 3.77 (Table 4). The PHI is important to 

allow pesticides to degrade to a safe level for consumption 

(Yap & Jarroop, 2018). This is to ensure that the maximum 

residue limit (MRL) is not exceeded, as it is a strict criterion 

for crops destined for export (Amekawa et al., 2017). 

   The government plays an important role in elevating the 

knowledge level of the farmers on IPM by establishing 

constructive IPM policies and tangible action plans. In 

Switzerland, IPM is recognized as the key strategy for crop 

protection and the Swiss government has supported actively 

in funding research and providing incentives for the farmers 

who meet the ecological standards in their farms. According 

to Barzman et al. (2014), 90% of the farmland in 

Switzerland is now cultivated based on IPM-based 

integrated production system (80%) or organic guidelines 

(10%).  

   The success story from Switzerland could serve as a 

valuable model policy for reference and adoption in 

Malaysia. This includes providing grants and incentives to 

drive stakeholders, specifically the scientific community and 

private sectors to spur research and development related to 

IPM. For instance, research on the biodiversity and 

taxonomy of insect pests and their natural enemies are vital 

for the implementation of biological control in IPM, 

especially considering the rich diversity of local flora and 

fauna in Malaysia (Hamid, Noor & Lo, 2005). 

   In addition, the pesticide reduction policy could be 

implemented by phasing out highly hazardous chemical 

pesticides and imposing a higher tax on hazardous chemical 
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pesticides. For instance, the Cambodian government has 

banned the registration of new pesticides which belong to 

the WHO Class Ia or Ib group (Schreinemachers et al., 2015). 

The tax revenue from pesticides could be reinvested into 

IPM training programs to enhance the farmers knowledge 

on insect ecology and biology (Lamers et. al., 2013; Khan & 

Damalas, 2015). Simple activities such as insect zoos and 

agroecological drawings are effective in helping the 

smallholders to differentiate insect pests and beneficial 

insects (Wyckhuys et al., 2018). The insect zoo approach has 

been utilized in several developing countries to educate the 

traditional and resource-poor farmers on insect pest 

management including Philippines (Palis, 2006), India and 

Kenya (Williamson et al., 2003). 

Table 4. Knowledge Level of the Respondents on Integrated 

Pest Management 

Aspect Mean Standard 

deviation 

1. Principle and meaning of 

IPM 

4.05 0.84 

2. Importance of agroecology  4.03 0.95 

3. Harmful effects of chemical 

pesticides 

4.45 0.88 

4. Awareness of alternatives to 

control pests 

2.85 1.25 

5. Knowledge on chemical 

pesticides 

(Mode of action) 

2.24 1.05 

6. Pest and beneficial insect 

differentiation 

3.45 1.38 

7. Proper insect pest 

identification  

2.25 1.27 

8. Decision on spraying based 

on observation and economic 

threshold 

3.17 1.32 

9. Knowledge on chemical 

pesticides 

(Pre-harvest interval) 

3.77 1.22 

Average 3.36 1.13 

 

 

 

E. Attitude of the respondents on IPM 

 
The respondents show an overall positive attitude towards 

IPM with a mean score of 3.58 (Table 5). Farmers in this 

study appeared to have a positive attitude on the cost-

effectiveness of IPM and a “good” level of willingness to 

learn and adopt IPM in the field (Table 5). This result was 

contrary to the findings of interview survey conducted by 

Roy et al. (2017) in Bangladesh and Jayasooriya and 

Aheeyar (2016) in Sri Lanka. Such difference could be due to 

the larger proportion of young respondents in this study 

who tend to be more tech-savvy, acceptive and enthusiastic 

in learning new knowledge (Patel, Chauhan & Korat, 2007; 

Li et al., 2020). Moreover, the younger generations are 

generally well-informed about the importance of 

environmental preservation and sustainability in agriculture 

(Rahman, 2020). The respondents believed that IPM 

practices could reduce the cost and dependence on synthetic 

pesticides by minimizing unnecessary spraying, as well as 

utilizing cost-effective alternatives for pest control.  

   However, the respondents displayed a neutral attitude on 

the financial accountability and effectiveness of integrated 

pest management (IPM) with a mean score of 3.17 and 3.31 

(Table 4.3). Farmers are sceptical that IPM practices could 

improve profits. They have preconceived notions that the 

transition period of changing from solely depending on 

chemical pesticides to implementing IPM practices is too 

long and could involve a high investment cost and labour 

expenditures. In addition, some respondents perceive that 

IPM practices are not guaranteed as they have not seen any 

successful cases of IPM-integrated farms. This was not true 

because several studies showed that IPM farmers with fewer 

pesticide input achieved a higher profit compared to non-

IPM farmers (Halder et. al., 2018; Muriithi et. al., 2016; 

Gautam et al., 2017). Additionally, farmers who are farming 

on leased land or TOL land might not be willing to spend 

such an amount of time and money to invest their farm as 

the tenancy is not secured. This is supported by local study 

(Tiraieyari, Hamzah & Abu Samah, 2014), as well as foreign 

research in Ghana, India, and Bangladesh that land tenancy 

is one of the key factors that influence the adoption of good 

agricultural practices and technologies by the farmers 

(Pandit et. al., 2017; Abdulai, Owusu & Goetz, 2011; Kabir & 

Rainis, 2014).  
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   It was clear from the result that farmers were doubtful that 

IPM could reduce pest and disease outbreaks and 

simultaneously increase yield (Table 4.3). Some respondents 

claimed that pest and disease outbreaks occur more easily 

with less application of chemical pesticides. This is because 

they think that the complete elimination of pests is required 

to prevent outbreaks, instead of merely suppressing the pest 

population to an acceptable level (El-Shafie, 2020). Farmers 

might also perceive that the use of chemical pesticides is the 

key factor to ensure high yield, not knowing that the use of 

synthetic pesticide could only help to reduce crop losses 

rather than increasing the potential yield (Petrescu-Mag et. 

al., 2019; Popp, Pető & Nagy, 2013). Hence, the farmers see 

no need for a change as they could achieve high yield using 

high agrochemical inputs that are relatively affordable and 

easily available compared to environmentally-sound IPM 

practices. 

   There are several initiatives that could be taken to enhance 

the attitude of farmers on IPM practices. Firstly, the 

government could set up ‘model IPM farm’ to demonstrate 

the effectiveness and positive impacts of IPM to the non-

IPM farmers. The concept of model farm is established in 

many European countries including Germany and Czech 

Republic so that the IPM practices can be easily 

communicated to the public via activities such as field trips 

and field open exhibition (Gross & Gündermann, 2016; 

Šťastná et al., 2019). According to Rezaei and Ganjikhanloo 

(2020), result demonstration is correlated to the perceived 

usefulness of IPM by farmers. Farmers could understand 

and generate positive attitudes on the effectiveness of IPM 

when they observe significant results from the model farm.  

   In addition, subsidy and incentives are important for the 

farmers especially during the transition period to integrating 

IPM practices in the field. Farmers may be willing to change, 

but without monetary support to compensate for their losses 

during this critical period, they have no options but to stick 

to their existing practices including prophylactic spraying. 

The government could provide subsidy to help the farmers 

in acquiring alternative sustainable non-chemical tools such 

as biopesticides for pests and diseases control at an 

affordable price. 

   Furthermore, the land policy is crucial to elevate the 

confidence of farmers to invest IPM technologies in their 

farms. The government could strengthen the land tenure by 

lengthening the leasing period of government leased land 

and temporary occupation license (TOL) land, so that the 

farmers could secure the land tenancy and therefore be 

encouraged to invest and adopt IPM practices in the farm 

(Oostendorp & Zaal, 2012). According to a study conducted 

by Gao et al. (2019), the enhanced land tenancy security in 

China has improved the adoption of sustainable plant 

protection control by the farmers. 

   Moreover, smart farming technology such as Internet of 

Things (IoT) could be integrated to enhance the adoption of 

IPM, especially in large farms. This is because these farmers 

often perceive that the labour intensive and time-consuming 

IPM are not feasible on a large scale (Rahman, 2020; Singh, 

et al., 2008). However, it has been shown that the adoption 

of IoT could actually reduce labour work. For instance, an 

IoT-based sensor system by Rustia and Lin (2011) in Taiwan 

to scout whitefly and fruit fly populations reduced the need 

for manual data recording of these insect pests. The data 

collected by the sensors also useful to implement a precise 

pest management approach using IPM solutions. A study 

conducted by Tackenberg et al. (2018) in Germany showed 

that the application of fungicides on winter wheat (Triticum 

aestivum) has reduced as much as 45% after the adopting 

the sensor-controlled fungicide application method. 

Table 5. Attitude  of the Respondents on Integrated Pest 

Management 

Aspect Mean Standard 

deviation 

1. IPM and cost 3.53 1.06 

2. Willingness to adopt IPM in 

field 

4.35 0.94 

3. Financial accountability of 

IPM 

3.17 1.17 

4. Effectiveness of IPM 3.31 1.19 

5. IPM and pest outbreaks  3.36 1.21 

6. IPM and yield  3.49 1.22 

Average  3.58 1.13 
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F. Relationship between Age, Educational level and 
IPM knowledge of Farmers 

 

There was no significant correlation between farmer age, 

farmer educational level with their knowledge of integrated 

pest management (IPM) (Table 6). This indicated that older 

farmers are generally not resisting changes, but they are just 

used to the traditional practices which are tried-and-true. 

This conservative approach could be due to the sense of 

insecurity towards the adoption of newer approaches. As 

such, unlike age and educational level, agricultural 

education on pest management is likely the key factor in a 

farmer’s knowledge of IPM in this study. This is also shown 

in the study of Parsa et al. (2013), stating the the inadequate 

training and technical support is the primary reason for the 

poor understanding and adoption of IPM in developing 

countries.  

   A non-formal education is needed to enhance the 

knowledge level of farmers on IPM especially for farmers 

who have lower literacy level. The participatory extension 

approach could be implemented to disseminate the concept 

of IPM to the farmers. Under the participatory extension 

approach, the farmers are the key player in setting goals and 

agendas and they would learn through hands-on activities 

such as field experiments and trials, demonstrations and 

group sharing sessions, instead of formal lectures (Knook et 

al., 2018). This helps in empowering farmers in decision-

making so that the farmers could be independent, flexible 

and adaptive in solving problems using different IPM 

practices.  

   Farmer field schools (FFS) is one of the participatory 

extension approaches which helps in improving farmer 

knowledge and adoption of IPM (Mariyono et al., 2013). FFS 

has been implemented in Malaysia, however, it is not widely 

adopted in the country. This may be due to the lack of 

trained or experienced facilitators, low level of participation, 

and lack of monitoring (Roy, Farouque & Rahman, 2013). In 

order to enhance the sustainability of FFS, the facilitators 

should be recruited based on their leadership and 

communication skills, as well as their knowledge and 

experience in farming, rather than emphasizing their 

educational and literacy levels. This enables the facilitators 

to utilize the bottom-up method to disseminate agricultural 

knowledge to the farmers (Waddington et al., 2014). 

Furthermore, extension programs should be tailored 

according to the needs of the farmers and scheduled 

properly by avoiding the peak period of cultivation to 

encourage farmers’ participation. Follow-up plans and 

impact assessment of the program could be carried out 

frequently to identify FFS that requires additional support. 

Frequent monitoring activities are necessary to analyse how 

extension services could be improved in future in 

empowering the farmers towards the adoption of IPM. 

Table 6. Spearman’s Correlation Coefficient between Age 

and Educational Level with the Knowledge Level of 

Integrated Pest Management 

N=150 p-

value 

R R-

square 

Age and knowledge level 

of IPM 

0.330 NS* NS* 

Educational level and 

knowledge level of IPM 

0.405 NS* NS* 

Note: NS*: Not significant at 0.05 level. 

 

IV. CONCLUSION 

 
The respondents were shown to have a moderate knowledge 

of integrated pest management (IPM) with a mean score of 

3.36, with poor knowledge of the different mode of action of 

pesticides, and a weak capability to identify the types of 

insect pests.  These are likely to be caused by the lack of 

involvement of policy support, as well as insufficient field 

training and education of chemical pesticides. On the other 

hand, the respondents recorded a positive attitude on IPM 

with a mean score of 3.58. The result showed that the 

respondents have a positive attitude towards the cost-

effectiveness of IPM and possessed a high willingness to 

learn and adopt IPM practices in the field. However, the 

farmers only displayed a neutral attitude on the 

effectiveness and financial accountability of IPM, as well as 

the reliability of IPM to reduce pest outbreaks and increase 

yield. The possible reasons of such sceptical attitude include 

the lack of monetary support, insecure land tenancy and 

limited evidence on the successful cases of IPM. The 

government plays an important role in enhancing the 

knowledge and attiude of farmers through supportive 

policies and tangible actions. These include providing 

research grant for IPM-related studies, phasing out highly 
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hazardous chemical pesticides, establishing model IPM 

farms, subsidizing the farmers during the transition period 

to integrating IPM practices, as well as strengthening the 

land tenure of the farmer. There was no significant 

correlation between the farmers’ age and education level 

with the knowledge of IPM. Nonetheless, farmers education 

on pest management is important and the participatory 

extension programs such as farmer field school was 

suggested to empower and educate the farmers on IPM in 

local fruit cultivation. Frequent monitoring and support 

from the agriculture extension officers are also crucial to 

assist farmers who are facing challenges in the 

implementation of IPM in their farms.  
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