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This study aimed to assess Malaysian farmers’ level of chemical input risk management 
practices and awareness, focusing on pesticide and fertilizer use. We disseminated a 
questionnaire to 141 farmers cultivating paddy fields in the Sungai Panjang parcel, 
Sabak Bernam, Selangor, Malaysia, using random sampling. The respondents’ 
knowledge and practices on chemical input risk management for the use of pesticides 
were recorded based on the degree of agreement score. We used descriptive analysis to 
determine the level of interpretation of the mean score. The findings reveal a 
commendable level of agricultural chemical risk management practices among 
respondents, as evidenced by their adherence to safety guidelines and poison labels. The 
notable weaknesses in farmers’ awareness were identified, such as the continued use of 
unregistered and illegal pesticides, and a lack of emphasis on the effective utilization of 
personal protective equipment. Embracing sustainable alternatives like green fertilizers 
and leveraging emerging technologies such as nanotechnology holds promise for 
enhancing productivity while mitigating environmental impact. Policy initiatives 
should prioritize incentivizing the adoption of such practices through supportive 
frameworks and targeted capacity-building efforts. These efforts align with broader 
sustainable development goals and contribute to the creation of a cleaner food chain and 
enhanced productivity. To fill these gaps, it is necessary to implement specific 
intervention programmes that focus on educating and empowering farmers regarding 
regulatory compliance and safety standards in order to guarantee the safety and quality 
of domestically produced rice. 
 

Contribution/ Originality: This study illuminates knowledge gaps and improvement opportunities in 

Malaysian farmers' practices, enriching insights into chemical input management in agriculture. Its implications 

extend to policy formulation and tailored extension initiatives, emphasizing the necessity of focused awareness 

campaigns to foster safer, sustainable agricultural methods in the locale. 

 

1. INTRODUCTION 

The growing global population necessitates the production of food for an estimated 9.1 billion people, who are 

projected to inhabit the earth by 2050. To meet the demands of this growing population, there is a need to enhance 
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food production by 70% (Rahaman, Islam, & Jahan, 2018). Among the factors contributing to the increased demands 

are the population growth, income growth, changes in community lifestyles, and social economy. These factors have 

exacerbated the risk of a global food crisis in the past few decades (Liu, Pan, & Li, 2015). This can be achieved by 

effectively utilizing available plant genetic resources to develop high-yielding crop varieties and improving 

technologies for crop production and protection. However, insect pests and weeds pose a significant challenge in 

rice subsector and in particular agricultural systems, causing an annual loss of approximately 20-30% of 

agricultural produce due to pests, diseases, weeds, and rodents.  

The Malaysian rice production system has encountered many obstacles in recent years, impeding its expansion. 

The issues encompassed in this context comprise unfavourable weather conditions, insufficient soil fertility and 

nutrient management, farmers' low awareness and expertise, hostility towards genetically modified planting 

materials, and inadequate utilisation of technology. The country's level of self-sufficiency in rice production and 

consumption has varied between 67% and 70% (Dorairaj & Govender, 2023). Risk to the quality and yield of rice are 

always there, like rice blast disease, bacterial leaf blight, tungro, and brown plant hopper (Dorairaj & Govender, 

2023; Muhamad, Mahyoub, Intan, Abdul, & Amalia, 2019; Rosmiza, Muhammad, Milah, & Mohd, 2021). Baki 

(2004) found that a simple 5% infestation of weedy rice can lead to an estimated national loss of 64,880 metric 

tonnes in rice yield. In 2016, there was a significant outbreak of leaf blight disease in the paddy field of Sekinchan, 

Selangor. This outbreak resulted in a loss of 50-70% of the crop output, making it the most severe epidemic of its 

kind in the past 30 years (Toh, Loh, & Wong, 2019). This emphasises the substantial influence that the invasion of 

weedy rice can have on the overall efficiency of rice farming in the country. The conventional approach to disease 

management entails implementing cultural practices and chemical control methods by applying pesticides more 

frequently (Dorairaj & Govender, 2023).   

Therefore, the utilization of chemical inputs like pesticides, fertilizers, weedicides, and herbicides has witnessed 

a surge in agricultural practices, primarily due to their positive impact on enhancing farm productivity, farmer 

income, and efficiency (Fuad et al., 2012; Kyire, Kuwornu, Bannor, Apiors, & Martey, 2023; Nabhan et al., 2018). In 

response to the escalating issues of pests and diseases such as nematodes, warheads, leaf caterpillars, rats, bacterial 

leaf blight, and declining soil fertility, farmers resort to the use of agrochemicals as a means to address these 

challenges (Rosmiza et al., 2021; Sabran, Abas, Mazlan, & Supramaniam, 2020). Pesticides offer notable advantages 

in pest management as they are highly efficient, act rapidly, are easy to apply, and provide a powerful and cost-

effective solution (Rahaman et al., 2018). More surprising, global data show that toxic chemical waste, particularly 

expired pesticides, is a severe threat in several regions, such as Eastern Europe, Latin America, Africa, the Middle 

East, and Asia (Baharuddin, Sahid, Noor, Sulaiman, & Othman, 2011; Gaba et al., 2019). About 19,500 tonnes of 

chemical waste have expired in Ukraine, followed by Poland (15,000 tonnes), Macedonia (10,000 tonnes), and Asia 

(6,000 tonnes). China is an exception since it has already been hit by a serious ecological and food security crisis 

(Gaba et al., 2019; Zhang, He, Chen, & Cao, 2018). 

In terms of pesticide use, Malaysia ranks the third highest in Southeast Asia after China and India, with a usage 

of 49,199 tons/per year (Sharma et al., 2019). The persistent usage of chemical input leads to gene flow, which is 

resistant to OnDuty and herbicide carryover effects. For example, the Clearfield rice variety, introduced in 

Louisiana and Arkansas, USA, in 2002 to address weedy rice issues, was reported to have exhibited resistance in the 

same year. In Louisiana, the average gene flow was recorded at 0.17%, while in Arkansas, resistance was observed 

in 2003, with gene flow percentages ranging from 0.11% to 0.76% (Sudianto et al., 2013). Even through this has 

exacerbated the situation, some populations of natural biological agents, such as birds, have become extinct due to 

the contaminated granary-stored rice. On the other hand, these species are beneficial for biologically controlling the 

rat population because they can eat up to five rice paddy rats per night (Ramlah et al., 2007).  

In similar scenarios in Malaysia, illegal pesticide residues such as endosulfan and paraquat were detected at six 

water sampling sites at Bandar Brinchang, Sungai Bertam, and Sungai Terla in Cameron Highlands, which have 
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active and intensive agricultural activities. Furthermore, the frequent use of chemical inputs in field areas has led to 

the detection of anthropogenic pollutants, like the accumulation of heavy metals and pesticides (Khasanah, Mindari, 

& Suryaminarsih, 2021; Yin, 2016). Moreover, the illegal disposal of agricultural and industrial chemical waste, as 

well as improper disposal management practices harm the environment of terrestrial and aquatic life in the 

surrounding area. This may also threaten human health, especially for farmers who still use banned pesticides and 

consumers eating products contaminated with residues (Nor, Khalisanni, Azlina, Salmah, & Norshariani, 2020; 

Teen, Gires, & Pin, 2012). Roslina, Mazlin, Goh, and Ismail (2015) found that pesticide management was only 

moderate in the entire Permanent Food Production Park Program, which involved 350 farmers.  

These factors have been a concern for decades and have prompted more researchers to investigate the risks of 

the inefficient management of agricultural chemical inputs in order to ensure the safety of environmental well-being 

and food quality in the commercial market (Armijn & Soegianto, 2020; Tahir & Talip, 2020). Thus, agroecology-

based agriculture is an alternative farming system that can meet global food needs more efficiently and sustainably 

(Adnan, Nordin, Rahman, & Noor, 2017; Mishra et al., 2018). This approach is based on ecosystem services and 

reducing chemical inputs, including herbicides and pesticides used in agriculture (Bernasconi et al., 2021). Aware 

that pesticides and herbicides are still necessary to meet the needs of modern agriculture, it is believed that 

reducing these chemical inputs will play a significant part in mitigating the harmful impacts caused by poor 

agricultural chemical risk management practices. 

Ecosystem stability and consumer safety in agricultural systems depend on farmers’ management methods for 

agricultural chemicals (Roslina et al., 2015; Rosmiza et al., 2022; Sabran et al., 2020). The importance of practice 

and management, as well as the handling of pesticides, should be taken seriously by farmers. Taking into account 

the impact on the environment caused by the improper use of chemical inputs, including pesticides, we conducted a 

study that aimed to assess the current practices and farmer’s awareness of the management of chemical risks, such 

as pesticides and fertilizers, notably among rice farmers in the Sungai Panjang parcel of Sabak Bernam, Selangor, 

Malaysia. The findings of this study can be useful for relevant agricultural stakeholders to highlight several inputs 

for an intervention plan toward effective agricultural chemical risk management practices among farmers, 

particularly in the paddy crop subsector, to secure their health and safety in addition to food security. 

We structure this paper to provide a comprehensive analysis of agricultural chemical input management and its 

implications for sustainable agriculture. Following this introduction section, we delve into a thorough literature 

review, exploring the impact of inefficient management practices and elucidating existing methods and risk 

management practices in the agricultural sector. Subsequently, the methodology and study area are outlined, 

offering insights into the profiles of farmers engaged in rice cultivation and their practices concerning pesticides 

and fertilizers. The sections that follow show the results and discussions. They go into detail about how farmers 

handle and manage agricultural chemicals, as well as how well aware they are of risk management. They pay special 

attention to issues like understanding chemical properties, handling problems, and getting access to organic 

pesticides. Finally, the paper culminates in a conclusion that synthesizes key findings and proposes actionable 

awareness-raising and management strategies to foster sustainable agricultural practices. 

 

2. LITERATURE REVIEW 

2.1. Impact of Inefficient Management of Agricultural Chemical Inputs 

The widespread usage of chemical inputs, such as pesticides and fertilizers in the global agricultural subsector 

leads to global security risks, including ecosystems, attributable to the negligence related to management, 

operations staff, and human health (Roslina et al., 2015; Rosmiza et al., 2021; Sabran et al., 2020) and also abundant 

yields at reasonable expenses (Dorairaj & Govender, 2023). However, this approach often proves ineffective in 

effectively eradicating the disease from its root. Pesticides, which consist of more than a thousand chemical 

compounds, are extensively utilized in agriculture to eliminate or control insects, weeds, and fungal diseases (De-
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Assis, Barcella, Padilha, Pohl, & Beatriz Frantz Krug, 2020). However, it is important to note that these substances 

can also pose a threat to various organisms, such as birds, fish, beneficial insects, and non-target plants, as well as 

the overall environment including air, water, soil, and crops.  

Pesticides in tropical climates can endure in soil and water for a period of 1 to 2 months, contingent upon 

variables such as temperature, sunlight, and the existence of microorganisms. Utilising these goods raises the risk 

of contamination for both workers and local residents (De-Assis et al., 2020). Environmental pollution occurs when 

pesticide contamination spreads beyond the intended target plants. Chemical residues can negatively impact human 

health by contaminating the environment and food supplies. Furthermore, climate change-related factors can 

impact the application of pesticides, leading to an escalation in usage and resultant contamination (Pretty & Hine, 

2005; Tudi et al., 2021).  

Farmers often apply excessive amounts of fertilizers and harmful pesticides without properly evaluating the 

specific needs of their fields, mainly due to a lack of sufficient knowledge. This indiscriminate use of inputs can 

contribute to the development of pests and disease resistance (Baharuddin et al., 2011; Parveen, 2010) a resurgence 

of pests, and outbreaks of secondary pests, ultimately resulting in environmental contamination, long-lasting 

residual toxicity, and the depletion of beneficial insect populations. In situations where natural enemies are absent, 

pest populations can multiply and significantly impact crop yields. Despite these disadvantages, chemical 

insecticides continue to be the predominant approach for managing rice insects (Rahaman et al., 2018). The 

continuous use of phenoxy herbicides in Malaysia's rice granaries in the late 1980s has historically led to a shift in 

weed species composition. This shift has favored the proliferation of graminaceous species such as barnyard grass 

(Echinochloa crus-galli (L.) Beauv.), jungle rice (E. colona (L.) Link.), red sprangletop (Leptochloa chinensis (L.) Nees.), 

saramollagrass (Ischaemum rugosum), knotgrass (Paspalum distichum L.), and more recently, weedy rice (Baki, 2004). 

This phenomenon highlights the impact of prolonged herbicide use on the weed community dynamics within 

Malaysian rice cultivation. 

Researchers in agriculture, chemistry, environmental science, ecology, medicine, and economics have also 

expressed significant concern about the harmful effects of excessive use of agricultural pesticides on the 

environment and human health (Zhang, Yan, Guo, Zhang, & Ruiz-Menjivar, 2018). The US Geological Survey 

conducted a study that examined 51 significant river basins and aquifer systems, detecting pesticides in stream 

water samples from agricultural areas 97% of the time (Gilliom, 2007). Agricultural chemical pollution is far more 

severe in most developing nations (Elfvendahl, Mihale, Kishimba, & Kylin, 2004). Reports indicate that China has 

the highest utilisation of fertilisers and insecticides globally. Specifically, the amount of chemical fertilisers used has 

exceeded 59 million tonnes, and the amount of pesticides used has exceeded 1.8 million tonnes (National Bureau of 

Statistics of China, 2014). Farmers in developing nations are experiencing health issues, both immediate and long-

lasting, due to their contact with agricultural pesticides. These health problems range from intense symptoms like 

headaches, skin rashes, and eye irritations to chronic conditions such as cancer, endocrine disruption, and birth 

defects (Zhang et al., 2018). 

Given the widespread use of pesticides to enhance productivity, reduce labour requirements, and manage plant 

diseases, it is highly likely that all farmers will experience some level of pesticide exposure during their farm 

activities (De-Assis et al., 2020). Individuals exposed to pesticide contamination can experience both acute and 

chronic effects, ranging from mild toxicity to neurotoxicity and even fatality. Pesticides have been linked to various 

health issues, including neurological, endocrine, psychological, immunological, respiratory, hematological, skin, 

kidney, and liver problems, as well as fetal malformation. In other pertinent cases, the neglect of agricultural 

chemical input handling management has led to the annual death of nearly 600 farmers in Thailand. Meanwhile, 

5,000 people were poisoned by paraquat, organophosphate and carbamate pesticides (Utomo, 2018).  

Existing data show that 567 cases of paraquat poisoning occurred from 2009 to 2011 among farmers in Perak, 

Malaysia (Bernama, 2011). The risk of severe acute damage to the skin and eyes, nausea, vomiting, abdominal pain, 
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and even death has forced the government to ban this particular pesticide (Badrulhisam, Ismail, & Arumugam, 2019; 

Samadi, 2019). Moreover, according to Jaafar et al. (2009) and Nazar (2017) the impact of local agricultural 

activities on the water quality level in the Sungai Selangor Dam and Sungai Petani, Kedah, was significant, and the 

quality level was formerly classified as Class IV (contaminated). Therefore, if we continue to ignore the 

management aspects of agricultural chemical inputs, we risk similar adverse effects and potential disasters in the 

near future (Navitasari & Fangohoi, 2020). As a result, some of the world’s poorest countries have had to enlist the 

help of the International Disease Prevention and Control Program to properly dispose of accumulated chemical 

waste through modern incinerator technology (Loha, Lamoree, Weiss, & de Boer, 2018). 

Examining the situation in Southeast Asia, the widespread use of chemical inputs in agriculture is a significant 

problem that has significant consequences for both the environment and human health. Recent research in the 

regions highlights the significance of resolving these issues to prevent their deleterious impacts. Researchers and 

policymakers are concerned about the excessive use of pesticides and fertilisers in Southeast Asia, where agriculture 

plays a crucial role in the economy and people's lives. A study carried out by Nguyen, Nguyen, and Grote (2023) in 

Vietnam unveiled concerning concentrations of pesticide residues in water sources frequently employed for 

irrigation, suggesting possible hazards to both agricultural labourers and nearby inhabitants.  

In Malaysia, Loi et al. (2022) conducted research that revealed the ongoing presence of pesticide contamination 

in both soil and rivers. This has significant consequences for the overall health of ecosystems and the well-being of 

humans. The study revealed heightened concentrations of pesticide residues in rice fields and adjacent water 

sources, which provide hazards to both farmers and residents downstream that depend on these resources. 

Furthermore, the excessive and unselective application of agricultural pesticides in Southeast Asia has been 

associated with negative health consequences among farming communities. A study conducted by Sampaothong and 

Punyawattoe (2024) in Thailand has revealed a worrisome increase in pesticide-induced illnesses, such as acute 

poisonings and chronic health issues, among agricultural labourers. These findings emphasise the necessity of 

implementing more stringent laws and enhancing safety protocols in order to safeguard vulnerable groups from the 

detrimental consequences of chemical exposure.  

Moreover, the ecological ramifications of chemical-intensive farming in the area are becoming more evident. 

The study conducted by Romadhon et al. (2023) in Indonesia revealed substantial decline in biodiversity and 

deterioration of ecosystems due to the utilisation of pesticides. This poses a serious danger to the long-term 

viability of agricultural systems and the benefits they offer. Given these discoveries, there is an increasing 

acknowledgment of the necessity for sustainable farming methods and alternative approaches to controlling pests 

throughout Southeast Asia. Effective mitigation of chemical pollution in agriculture and promotion of sustainable 

farming systems for the future necessitate the cooperation of government agencies, research institutions, and local 

populations. 

 

2.2. Methods and Agricultural Chemical Input Risk Management Practices 

The improper handling of empty agricultural chemical containers presents significant environmental and 

health risks. In China, evidence of high pesticide concentrations was found in empty pesticide containers, soil, and 

water samples. Additionally, farmers have been observed using various improper disposal methods for waste 

pesticide packages, including discarding on-site, burying in landfills, burning on-site, storing for other purposes, 

discarding with regular garbage, recycling waste, and even selling them. However, these methods have significant 

drawbacks as they can lead to contamination of agricultural soil and underground water, as well as visual and air 

pollution. Moreover, they cause irreversible damage to the environment and human health (Xu et al., 2021).  

The Research Centre for Rural Economy, Ministry of Agriculture and Rural Affairs in China, performed a 

survey that revealed that 62% of Chinese farmers dispose of discarded pesticide packages by directly discarding 

them into fields or water bodies after use. As a consequence of this behaviour, more than 3.2 billion pesticide 
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packages are disposed of each year in a haphazard manner, with a total weight exceeding 100,000 tonnes. Due to the 

fact that 2% to 5% of pesticides stay in these packages and containers, there is a notable concern regarding the 

release of pesticide residues into the surrounding environment through precipitation or irrigation. This might 

result in irreversible degradation of water and soil ecosystems. Moreover, it is crucial to acknowledge that the 

majority of this pesticide packaging is made of non-biodegradable plastic, which worsens the harm to soil structure 

(Xu et al., 2021). 

It is crucial to implement measures aimed at reducing the hazards associated with these containers and 

ensuring their safe disposal. These measures may include implementing a triple rinse procedure, establishing 

dedicated collection centers and facilitating the proper elimination of the containers. By adopting these actions, it 

can effectively mitigate the dangers posed by empty pesticide containers and safeguard both the environment and 

human health (Huici, Skovgaard, Condarco, Jørs, & Jensen, 2017). In Denmark, there is a legal requirement for 

empty pesticide containers to be returned to the retailers. Retailers must accept these containers and send them to 

the national chemical destruction plant for safe recycling of the plastic material. This practice ensures the proper 

handling and environmentally-friendly disposal of pesticide containers (Huici et al., 2017). 

Implementing recommended practices from Occupational Health and Safety (OHS) and Public Health 

Organizations, which include the use of personal protective equipment (PPE), enables workers to effectively 

decrease their occupational exposure to a wide range of known or potentially harmful agrochemicals, such as 

pesticides. This, in turn, helps to mitigate the risks of health-related harm (Moreira & Da Silva, 2023). However, 

Van Den Berg et al. (2020) found that using PPE is not legally mandatory, causing it to be often neglected to 

reduce production costs in some poorer regions, such as Africa.  

The presence of risk in agriculture is unavoidable, which emphasizes the importance of farmers adopting risk 

management practices to minimize the negative effects of risk on their farms and enhance their well-being. 

However, farmers have varying perceptions of these risks. It is argued that farmers' perception of risks plays a role 

in shaping their attitudes and the strategies they use to mitigate risks (Kyire et al., 2023). Hence, when seeking to 

implement risk management tools, it is crucial to take into account farmers' individual risk perceptions. Several 

behavioral and educational factors contribute to pesticide contamination and health concerns among farmers. These 

factors encompass the utilization of prohibited or restricted pesticides, lack of PPE usage, unsafe behaviors and 

practices during pesticide handling, excessive application, underestimation of label instructions, inadequate 

spraying techniques on farms, improper disposal of empty pesticide containers and residues, insufficient knowledge 

about hazards and health and environmental impacts, as well as inadequate education and training on the proper 

and safe use of pesticides (Moreira & Da Silva, 2023).  

Work-related accidents among farmers occur due to their lack of knowledge, attitudes, and indifference 

towards self-protection (Bryan, Ratu, Oematan, & Roga, 2022). Baharuddin et al. (2011) and Hamsan et al. (2017) 

showed that wearing the appropriate PPE, which includes masks, glasses, hats, specialized clothing, shoes, and 

gloves, is a highly important factor since wind factors are the most significant in influencing the effects of the 

inhalation of toxins through respiration. This results in symptoms such as nausea, dizziness, and skin irritation 

(Bryan et al., 2022). According to Jallow, Awadh, Albaho, Devi, and Thomas (2017) and Sharma et al. (2019) 

neglecting PPE according to the complete specifications often leads to serious harm to the health of farmers if such 

chemical inputs come into contact with the skin or are inhaled. If exposed to excessive organophosphate pesticides, 

the respiratory system narrows, causing respiratory muscle paralysis in the human lungs (Badrulhisam et al., 2019).  

According to Bryan et al. (2022) based on data provided by the National Poisoning Information Center (NPIC), 

there were 771 reported cases of pesticide poisoning in Indonesia in 2016. The main cause of these poisonings is 

attributed to the behavior of farmers who neglect the use of PPE while spraying pesticides. This was primarily due 

to the belief among farmers that using PPE significantly hampers their movement during work. Additionally, 



Asian Development Policy Review, 2024, 12(3): 208-225 

 

 
214 

© 2024 AESS Publications. All Rights Reserved. 

farmers perceive that the cost of acquiring quality PPE is economically burdensome, making it challenging for them 

to obtain the necessary equipment.  

Likewise, the knowledge of farmers in Malaysia on the risks of agricultural chemical inputs to the environment 

and human health remains low, leading to the misuse of unregistered illegal pesticides (Baharuddin et al., 2011; 

Hafidzi, 2019; Sabran et al., 2020). Farmers continue to use unregistered chemical pesticides due to factors like low 

prices and illegal sales (Hafidzi, 2019; Roslina et al., 2015). Despite the availability of a range of organic pesticides 

on the market, it remains possible for unregistered pesticides to be obtained commercially, particularly through 

online purchases or illegal smuggling from neighboring countries (Fuad et al., 2012; Nabhan et al., 2018). 

 

3. METHODOLOGY AND STUDY AREA 

We conducted a study using a questionnaire instrument with 141 respondents to capture the actual 

quantitative data in the field. Farmers cultivating paddy fields in Sungai Panjang, Sabak Bernam District, Selangor, 

Malaysia, randomly selected the sample. We recorded the respondents’ knowledge and practices on chemical input 

risk management for the use of pesticides based on the degree of agreement score. We used descriptive analysis 

based on frequency, mean, and standard deviation to determine the level of interpretation of the mean square. The 

interpretation levels are based on mean score, where the low is between 1.00 and 2.49, the medium is between 2.50 

and 3.79, and the high is between 3.80 and 5.00 (Wahab & Idris, 2016). 

The study area was chosen because the paddy planting parcel in Sungai Panjang is under the administration of 

the Integrated Agriculture Development Area (IADA), Northwest Selangor, and is among the largest paddy 

production granaries in the world. The Sungai Panjang Parcel is located within the Mukim of Sungai Panjang, 

which covers an area of 28,179 hectares. Meanwhile, the paddy land-use area is 262 hectares (Figure 1) and is 

located at latitude 3o43’45” U and longitude 101o5’9” T. 

 
Figure 1.  The area of the paddy cultivation plant in Sungai Panjang that located in the integrated agricultural development area (IADA) 
of Barat Laut Selangor. 

 

4. RESULTS AND DISCUSSION 

4.1. Profile of Farmers and Rice Cultivation 

According to the respondent profiles, all of the respondents were males. Over half of the respondents (54.6%) 

were between 30 and 40 years old, followed by 41 to 50 years old (34.8%). About 8.5% of them were under 30 years 

old, while the remaining 2.1% of the respondents were over 50 years old. Most respondents are educated at the 
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secondary level (84.4%), followed by the lower level (15.6%). Meanwhile, the paddy cultivation profile showed that 

most respondents (96.5%) worked in the fields full-time, while the minority group of 3.5% were part-time farmers 

for ancillary income. 

Most of the respondents (91.5%) cultivate paddy fields on a small scale, with an area of fewer than five hectares. 

The findings showed that only a handful (5.7%) of the respondents work in medium-scale paddy fields between 5 to 

10 hectares, while the remaining 2.8% work in paddy fields over 10 hectares. Most respondents (64.5%) cultivate 

rice within 5 to 10 years. Only 24.8% of the respondents have experience of ten years and above. However, some 

respondents (10.6%) ventured into the paddy sector less than five years ago. 

In the main season, the yield obtained by most respondents ranged from 3.0 to 5.0 tons/ha (51.8%), followed by 

a range of 5.1 to 7.0 tons/ha (29.1%). The lowest yield below 3.0 tons/ha was recorded at 16.3%. However, some 

still farmers still achieve an average yield of over 7.1 tons/ha (2.8%) this season. Compared to the off-season, most 

respondents only obtained yields in the range of 3.1 to 5.0 tons/ha (67.4%). Some also obtained a modest yield of 

just under 3.0 tons/ha (26.9%). During the off-season, only a minority obtained yields in the range of 5.1 to 7.0 

tons/ha (5.7%). Since 2016, the average main season yield has declined to an average of 4.5 tons/ha due to diseases 

and pests such as nematodes, BLB disease, and warfare attacks affecting nearly 2,000 hectares in the Barat Daya 

Selangor Integrated Agricultural Development Area (IADA) (Izuan, 2020). 

The recommendation of crop rotation by Malaysian Agricultural Research and Development Institute 

(MARDI) (2023) led to the finding that 98 respondents implemented the method of crop variety rotation every crop 

season (69.5%). However, only 43 respondents (30.5%) used the same variety each season. The rotation of crop 

varieties in each cropping season aims to reduce the risk of similar diseases and pests attacking in the subsequent 

season (Rofiqoh, 2019). This coincides with the development of each variation because it has its own capabilities in 

terms of high yield, resistance to disease, and environmental resistance to the production of good yields (Malaysian 

Agricultural Research and Development Institute (MARDI), 2023). 

  

4.2. Practices of Handling and Management of Agricultural Pesticides and Fertilizers by Farmers 

We assessed the management and handling of agricultural waste by farmers in Sungai Panjang based on their 

knowledge of the chemical pesticides they use and the disposal of empty pesticide bins. The findings confirmed a 

high interpretation with a mean value of 4.03 (s.d=0.167). It was found that 97.2% of the respondents agreed, and 

2.8% disagreed, that safety guidelines and poison labels should be scrutinised before their usage. Their response 

demonstrates that they are concerned about the impacts of specific chemical inputs on human health and the 

environment. This result is consistent with Sharifzadeh, Abdollahzadeh, Damalas, and Rezaei (2018) findings, 

which stated that farmers with a good understanding of agricultural pesticides and fertilizers risk management are 

aware of dose, danger, and toxicity levels. 

Meanwhile, a high interpretation was also obtained with a mean value of 4.65 (s.d=0.480) in terms of the 

method of disposal of pesticide bins or empty fertiliser containers into domestic landfills. A large percentage (64.5%) 

of the respondents “strongly agreed,” and 35.5% “agreed.” This observation shows that respondents have better 

practices for disposing of pesticide containers compared to farmers in Penang, as reported by Sabran and Abas 

(2021). Their good attitude, subjective norms, and concerns for the environment align with their intentions and 

practices when disposing of pesticide bins or containers (Raza et al., 2022). Baharuddin et al. (2011) also highlighted 

the handling of agricultural pesticide containers as a critical cause for intervention strategies related to the safety of 

their use in order to prevent worse risks from occurring. However, direct disposal into ordinary domestic areas is 

not the optimal method, according to the Environmental Quality Act of 1974. The Department of Environment 

licenses a special disposal center to dispose of empty chemical containers after rinsing and punching (Department of 

Agriculture, 2018). The findings show that burning or planting pesticide barrels or empty fertiliser containers after 

rinsing was agreed upon by 75.2%, strongly agreed upon by 7.1%, and disagreed upon by 17.7%. The Department 

   
<3

 t
an

/h
a 

   
 3

-5
 t

an
/h

a 
   

 5
.1

-7
 t

an
/h

a 
   

>7
 t

an
/h

a 



Asian Development Policy Review, 2024, 12(3): 208-225 

 

 
216 

© 2024 AESS Publications. All Rights Reserved. 

of Agriculture (2018) recommends against the burning method except for cardboard-type containers, after 

considering the environmental conditions and obtaining permission from the local authorities. 

The method of collecting empty pesticides or fertilizer bins for the Empty Pesticides Bin Recycling Program 

was strongly agreed upon by 71.6% and 28.4% of the respondents, who gave a high interpretation with a mean 

value=4.72 (s.d=0.452) (Figure 2). This method is also recommended by the Department of Agriculture (2017) but 

if the pesticide container is composed of High-Density Polyethylene (HDPE), it needs to be rinsed three times and 

punched before being sent to a nearby Recycling Program facility. Nevertheless, the overall results align with those 

of Yang et al. (2014) and Roslina et al. (2015) whereby nearly 90% of farmers are knowledgeable regarding the risks 

of pesticide use on human health in the event of neglecting safety procedures for use. 

 

 
Figure 2.  Respondents' consent to the empty pesticides bin recycling program. 

 

4.3. The Level of Awareness of Farmers Related to Risk Management of Agricultural Pesticides and Fertilizers 

4.3.1. Lack of Understanding of the Properties and Types of Chemicals used in Pesticides 

Based on Table 1, a high interpretation with a mean value of 4.62 (s.d=0.488) shows that the majority of 

respondents (61.7%) strongly agreed, and the remainder agreed (38.3%) that they too often experience symptoms 

such as headache, diarrhoea, vomiting, and nausea, after handling pesticides. Fuad et al. (2012) attribute this to the 

negative externalities of pesticide handling on farmers’ health. A lack of pesticide training was significantly more 

associated with health symptoms (Sharafi et al., 2018). Undoubtedly, a lack of knowledge of the types of active 

ingredients found in pesticides leads to misuse and serious problems in the agricultural environment, as well as the 

pollution of chemical residues in harvested produce (Fuad et al., 2012; Rosmiza et al., 2022). The findings also 

confirmed (67.4% and 14.9%) that harmful pesticides (e.g., paraquat and endosulfan) were used by farmers, 

respectively. These findings are in line with those by Baharuddin et al. (2011); Roslina et al. (2015), and Hafidzi 

(2019), who found that farmers still practise the use of certain unregistered and illegal pesticides. Farmers lack 

information, specifically related to the chemical properties contained in the pesticides, which allow the use of doses 

in cocktails (multi-residue) to obtain immediate effects (Nabhan et al., 2018). They might still have aspects of 

neglect in managing and handling agricultural chemicals, especially in terms of pesticides. According to Hamsan et 

al. (2017) 92.8% of farmers harvested earlier after spraying, and there were symptoms of poisoning such as 

coughing, difficulty breathing, and chest tightness after poisoning activities. Sharma and Singhvi (2017) also 
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conducted an evaluation study on farmers, who found that greater poisoning symptoms were associated with 

organophosphate and organochlorine type pesticides in India. Moreover, the primary factor contributing to farmers' 

increased vulnerability to environmental and health hazards is their limited technical expertise, which leads to 

improper pesticide usage (Ahmad et al., 2019). 

 

4.3.2. Concerns in Handling Pesticides 

The proper management and handling of chemical substances in the agricultural sector, particularly in food 

crop production, play a vital role in ensuring the safety of users and the well-being of the environment (Department 

of Agriculture, 2018). A significant majority of respondents (97.2%) agreed, with 2.8% strongly agreeing, on the 

importance of reading labels to understand the hazards and risks associated with chemical substances before their 

use. This finding resulted in a high interpretation score, with a mean value of 4.03 (s.d = 0.167). 

Regarding the disposal of empty pesticide or fertilizer containers, the method of utilizing nearby domestic 

waste disposal areas received a high interpretation score, with a minimum value of 4.65 (s.d = 0.480), due to 

strongly agreed (64.5%) and agreed (35.5%) among respondents. The practice of handling disposal through 

methods such as burying or burning empty pesticide or fertilizer containers after rinsing was also supported by a 

majority of respondents (75.2%) who agreed and 7.1% strongly agreed, and the remaining 17.7% expressed 

somewhat less agreed. Furthermore, a significant majority of respondents (71.6%) strongly agreed and 28.4% 

agreed endorsed the practice of collecting empty chemical pesticide and fertilizer containers for recycling programs 

or incineration. This resulted in a high interpretation score, with a mean value of 4.72 (s.d = 0.452). 

The practice of self-cleaning after using chemical input (pesticides and fertilizers) in the field was strongly 

agreed upon by most of the respondents 63.8% and agreed upon by 18.4% of the respondents. However, some 

respondents somewhat disagreed (16.3%) and disagreed (1.4%) on this matter. This finding led to a high 

interpretation score, with a mean value=4.45 (s.d=0.814; Table 1). A survey analysis by Gesesew, Woldemichael, 

Massa, and Mwanri (2016) also showed similar findings: only 50% of the respondents acted to clean themselves 

after performing the poisoning process on their farms. The method of self-cleaning using soap and water is an early 

emergency action to reduce irritation and toxins in the event of contact with human skin (Badrulhisam et al., 2019). 

This practice is highly important to implement, as the risk of spills and splashes is high, especially when farmers 

implement pesticide dosages and mixtures. 

The practice of using PPE was strongly agreed upon by 60.3% of the respondents and agreed upon by 21.3% 

when handling chemical inputs such as fertilisers and pesticides. Meanwhile, the remainder (17.7%) somewhat 

disagreed, and only 0.7% disagreed, giving a high interpretation with a mean value of 4.41 (s.d=0.802). However, 

most respondents disagreed (74.5%), 16.3% disagreed, and 7.8% strongly disagreed with using appropriate PPE 

when handling pesticides. This observation leads to a low interpretation, with a mean value of 2.11 (s.d=0.536) 

(Table 1). The data demonstrates that although farmers frequently use PPE when handling pesticides, their safety 

is questionable due to inadequate PPE equipment. This finding is concerning appropriate use of PPE can allow 

farmers to protect from the toxicity of certain pesticides (Baharuddin et al., 2011; Sharma et al., 2019). Jallow et al. 

(2017) also support the idea that the active and inert materials found in pesticides are the most important factor in 

minimising exposure to pesticide toxicity. Based on the physiological aspect, this phenomenon could indicate that it 

is likely that the respondents have low levels of perceived severity of pesticide adverse effects, cues, action and/or 

perceived PPE benefits, as noted by Sharifzadeh, Abdollahzadeh, and Damalas (2023). However, it is a proven fact 

that adherence to PPE usage among farmers can significantly reduce work-related accidents and illnesses. This 

indicates that attitudes alone do not automatically translate into action. For views to manifest into tangible actions, 

they require supportive factors or enabling conditions (Bryan et al., 2022).  
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4.3.3. Cost-Cutting Measures and the Difficulties of Acquiring Organic Pesticides in the Market 

Despite the availability of good management practices for managing chemical inputs by farmers, the 

appropriate use of PPE when handling pesticides remains to be neglected.  

 

Table 1. Level of awareness related to the risks of the use of chemical inputs risk management of paddy cultivation. 

Level of awareness Scale n=141 

1 2 3 4 5 Mean Standard 
deviation 

(S.D) 

Interpretation 

Symptoms of health 
disorders after handling 
pesticides 

- - - 54 
(38.3%) 

87 
(61.7%) 

4.62 0.488 High 

Farmers still use 
paraquat/ Endosulfan 
pesticides 

 
- 

 
- 

 
25 

(17.7%) 

 
21 

(14.9%) 

 
95 

(67.4%) 

 
4.50 

 

 
0.780 

 
High 

Reading the label for the 
type of hazards and risks 
associated with chemical 
substances before use 

- - - 137 
(97.2%) 

4 
(2.8%) 

4.03 0.167 High 

Disposing of empty 
pesticide/Fertilizer 
containers in nearby 
domestic waste disposal 
areas 

 
- 

 
- 

 
- 

 
50 

(35.5%) 

 
91 

(64.5%) 

 
4.65 

 
0.480 

 
High 

Burying or burning empty 
pesticide/ Fertilizer 
containers after rinsing 

 
- 

 
- 

 
25 

(17.7%) 

 
106 

(75.2%) 

 
10 

(7.1%) 

 
3.89 

 
0.488 

 
High 

Collecting empty 
pesticide/Fertilizer 
containers for recycling 
programs or disposing of 
them using an incinerator 

 
- 

 
- 

 
- 

 
40 

(28.4%) 

 
101 

(71.6%) 

 
4.72 

 

 
0.452 

 
High 

Practice self-cleaning after 
using chemical input 
(Pesticides or fertilizers) 

 
- 

 
2 

(1.4%) 

 
23 

(16.3%) 

 
26 

(18.4%) 

 
90 

(63.8%) 

 
4.45 

 
0.814 

 
High 

Practice the use of  
PPE when handling 
chemical pesticides and 
fertilizers 

 
- 

 
1 

(0.7%) 

 
25 

(17.7%) 

 
30 

(21.3%) 

 
85 

(60.3%) 

 
4.41 

 
0.802 

 
High 

Use of appropriate PPE 
equipment 

11 
(7.8%) 

105 
(74.5%) 

23 
(16.3%) 

2 
(1.4%) 

- 2.11 0.536  
Low 

Bio-organic or nano-
organic pesticide products 
are difficult to obtain in 
the market 

 
- 

 
1 

(0.7%) 

 
25 

(17.7%) 

 
41 

(29.1%) 

 
74 

(52.5%) 

 
4.33 

 
0.790 

 
High 

Knowledge related to 
rapid kits for screening of 
pesticide residues and 
heavy metals in 
agriculture 

 
- 

 
2 

(1.4%) 

 
22 

(15.6%) 

 
21 

(14.9%) 

 
96 

(68.1%) 

 
4.50 

 
0.807 

 
High 

Mean average = 4.13 

 

 

This finding coincides with prior work and case studies by Van Den Berg et al. (2020); Samadi (2019), and 

Hafidzi (2019), leading to a possible lack of knowledge on the nature of the pesticides used and the cost of PPE to be 

borne by farmers. Regarding the alternative of organic pesticides and fertilisers with nanotechnology, the majority 

of respondents strongly agree (52.5%), agree (29.1%), somewhat disagree (17.7%) and disagree (0.7%) that it is 

difficult to obtain in the market (Table 1). However, Merdu et al. (2020) and Rosmiza et al. (2022) noted a growing 

market awareness and acceptance of organic farming among modern farmers. This is because its active content is 

readily biodegradable and requires minimal safety management, making it a sustainable alternative in the 

agricultural sector. Therefore, it is highly desirable to pest management through research and development, aiming 

Note:  Scale 1 = Strongly disagree; 2 = Disagree; 3 = Somewhat disagree; 4 = Agree; 5= Strongly agree. 
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to explore safer organic alternative sources in future. Due to the scarcity of bioorganic and nanoorganic pesticides, 

respondents should adopt the ecocentric approach of Norwegian apple farmers, who reduce the use of pesticides to 

protect beneficial insects, such as bees, that play an essential role in the ecosystem (Milford, Hatteland, & Ursin, 

2022). Farmers' ecocentric values can be motivated by their level of knowledge, attitudes, and practices, as noted by 

Ibrahim et al. (2023); Kyire et al. (2023), and Moreira and Da Silva (2023). 

In summary, this study found that, on average, farmers’ level of chemical inputs (e.g. pesticides and fertilizers) 

risk management practices were reasonably well developed, with an average mean score of 4.13. Farmers’ 

awareness of pesticide management and handling is critical, as they are at the forefront of ensuring the safety and 

quality of agricultural products for consumers. The attitude of pesticide operators can be assessed through their 

awareness of the use of pesticides by taking into account the standards set by manufacturers to reduce potential 

hazards and pollution to agricultural systems. However, this study found that farmers still use unregistered and 

illegal pesticides to date due to low prices and illegal sales commercially through online purchases or illegal 

smuggling from other countries. Despite the availability of a range of organic pesticides on the market, it remains 

possible for unregistered pesticides to be obtained, particularly through online purchases or illegal smuggling from 

neighboring countries, as stated by Fuad et al. (2012) and Nabhan et al. (2018). 

Therefore, it is not uncommon for poisoning symptoms to be detected in most farmers, even if personal hygiene 

is practised after applying pesticides in the field. This is often repeated when some farmers do not use the 

appropriate PPE, such as N95-type PPE, when dealing with pesticides, as noted by Bryan et al. (2022); Jallow et al. 

(2017), and Sharma et al. (2019). They may lack knowledge that toxic contamination can still occur due to poison 

vapours (aerosols) inhaled through the respiratory tract, even if wearing medical-type half-face masks or fabrics. 

 

5. AWARENESS RAISING AND MANAGEMENT STRATEGIES TOWARD SUSTAINABLE 

AGRICULTURE 

To reduce the harmful effects of chemical input contamination, particularly pesticides, on the ecosystem and 

non-target organisms, it is crucial to implement innovative scientific approaches, technologies, and effective 

procedures. These efforts encompass the adoption of integrated pest management (IPM), the enforcement of 

legislation banning hazardous pesticides, and the creation of a National Implementation Plan (NIP). The purpose of 

these efforts is to mitigate the adverse effects linked to the utilisation of chemicals in agriculture. Furthermore, it is 

critical to effectively communicate the scientific discoveries obtained from exposure assessments and evaluations of 

occupational and environmental health risks. This will enhance scientific education on the application of chemical 

inputs, reduce negative health consequences arising from chemical usage, and promote safety for both those 

applying the chemicals and the surrounding community, thereby contributing to sustainable development. 

Additionally, it is crucial to prioritise the advancement of biopesticides and biofertilizers in conjunction with 

chemical inputs in order to minimise contamination. 

Regarding the intervention program, it is recommended that relevant stakeholders consider the farmers' 

current level of awareness and knowledge regarding the use of chemical inputs in agriculture. This will guarantee 

the safe management and handling of these inputs. It is important to provide training to farmers on the proper use 

of PPE and the use of registered chemical inputs. Encouraging the adoption of integrated pest management 

practices will help minimize the use of chemical inputs in the field, ensuring they are only used when necessary and 

at the recommended dosage. Farmers should be educated about the different types of pests, weeds, and diseases, so 

they can apply suitable chemical inputs in the field according to the recommended doses.  

To promote sustainable agricultural production, farmers should practice good agronomic practices, such as 

selecting disease-resistant rice varieties to reduce reliance on chemical pesticides. The use of modern machinery and 

technology should also be encouraged to minimize post-harvest losses. Additionally, promoting the use of 

agricultural by-products, such as rice straws as crop media and fertilizer inputs, can contribute to sustainable 
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practices. We should encourage small and medium-scale farmers to participate in organic input assistance schemes 

for pest control. Research and development efforts should focus on achieving high rice yields, particularly in 

developing high-tech organic products for pest and disease control. Legal support, such as ensuring the quality of 

seeds, availability of registered pesticides, and establishing agricultural chemical input disposal centers, should be 

prioritized by relevant ministries. This support should particularly target small and medium farmers, aiming to 

enhance the competitiveness, quality, and safety of the local rice production value chain for consumers. 

Special attention should be given to farmers with limited knowledge of chemical control and safe handling. It is 

recommended that the government offer incentives to farmers who adopt appropriate agricultural practices, 

including the use of organic inputs as an alternative for crop pest, weed, and disease management. These incentives 

are crucial in promoting the continued adoption of environmentally friendly and safer technologies by farmers. To 

support agroecological agriculture, the application of modern, environmentally-friendly technologies needs to be 

intensified, besides the introduction of the concept of Good Agricultural Practices (GAP) through the myGAP 

certification scheme in Malaysia (Ali, Ibrahim, Aiyub, & Kasavan, 2020; Department of Agriculture, 2017; Loh, Lee, 

Ahmad, Aziz, & Ishak, 2008; Rosmiza et al., 2022). Thus, the continuous support and training provided by agencies 

play a crucial role in assisting farmers who lack the necessary knowledge to obtain myGAP certification, thereby 

facilitating its expansion. 

Farmers should use innovative technologies is agriculture to detect farm management issues. This would 

enable farmers to instantly detect contaminant chemical residues in crop samples during initial inspections, 

ensuring suitability for harvest. Consequently, farmers can effectively plan the timing of crop harvesting before 

safely marketing their produce. Moreover, products labeled as pesticide-free become more valuable as they 

demonstrate improved food safety standards. These applications indirectly contribute to increasing farmers' income 

and, subsequently, the national income by enhancing the safety and quality of agricultural exports. 

Results show that farmers still employ unregistered and illegal pesticides even though their chemical risk 

management practises are good in this study. This demonstrates that several agricultural extension strategies by 

stakeholders, such as implementing an intervention program on agricultural chemical risk management practices 

among farmers, are crucial in the study area. This research, while limited to the study area, suggests a need for 

intensified enforcement and monitoring of the sale and use of illegal chemical inputs in the agricultural sector 

across the country. Environmental ethics must be instilled among farmers to recognise that managing agricultural 

fertilizers and pesticides is crucial for human health (Verharen et al., 2021). Mobile awareness campaigns are ideal 

for rural agricultural areas since they use interactive techniques and awareness speeches to help farmers 

understand the significance of better agricultural chemical input management and handling.  

In addition, it is crucial to enhance education and awareness regarding management and handling of chemical 

inputs in agriculture to reach small and medium-scale farmers. Strengthening technical support and outreach 

educational activities for local farmers is essential for effective control and management of pests, weeds, and disease 

infestations. We should conduct regular awareness campaigns, lectures, final days, and training sessions to promote 

good agricultural practices among rice growers. Collaboration between the government agencies, academic 

institutions and other local or international organizations is necessary to provide comprehensive information and 

support to rice growers regarding chemical inputs management.  

 

6. CONCLUSIONS 

The preliminary data highlights the importance of enhancing farmers' awareness of the usage and handling of 

pesticides within the rice industry sub-sector, particularly in Sungai Panjang parcel, Sabak Bernam, Selangor, 

Malaysia. The findings reveal a commendable level of agricultural chemical risk management practices among 

respondents, as evidenced by their adherence to safety guidelines and poison labels. Leveraging these existing good 

practices presents an opportunity for broader adoption within the community. However, the study also uncovers 
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notable weaknesses in awareness, such as the continued use of unregistered and illegal pesticides, and a lack of 

emphasis on the effective utilization of personal protective equipment (PPE). Addressing these gaps necessitates 

targeted intervention programs aimed at educating and empowering farmers on regulatory compliance and safety 

protocols. 

Moreover, the imperative for a paradigm shift towards greener agricultural practices emerges as a central 

theme. Embracing sustainable alternatives like green fertilizers and leveraging emerging technologies such as 

nanotechnology holds promise for enhancing productivity while mitigating environmental impact. Policy initiatives 

should prioritize incentivizing the adoption of such practices through supportive frameworks and targeted capacity-

building efforts. These efforts align with broader sustainable development goals and contribute to the creation of a 

cleaner food chain and enhanced productivity. 

Despite its insights, the study has several limitations that warrant consideration. First, the focus on a specific 

geographical area may limit the generalizability of findings to broader agricultural contexts. Future research should 

aim for more diverse sampling to ensure representative insights. Secondly, reliance on self-reported data may 

introduce response bias, necessitating the incorporation of objective measures or observational data to enhance 

validity. Thirdly, temporal constraints inherent to preliminary studies may limit the capture of long-term trends or 

dynamics within the agricultural sector. Continued monitoring and longitudinal studies are essential for assessing 

the sustainability and efficacy of implemented interventions over time. Finally, external factors beyond the study's 

scope, such as economic fluctuations or policy changes, could influence farmers' practices and perceptions regarding 

agricultural chemical usage. Acknowledging these limitations is crucial for refining future research endeavors and 

informing evidence-based policy interventions aimed at promoting sustainable agricultural practices and mitigating 

chemical risks effectively. 
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