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Introduction 

Agriculture has long served as a cornerstone of the Philippine economy, providing employment for 

millions and contributing significantly to the country’s Gross Domestic Product (GDP) (Ichwandiani et al. 

2025). To meet the increasing global demand for food, modern farming practices have intensified, resulting 

in greater reliance on chemical inputs—particularly pesticides—to protect crops and boost productivity 

(Food and Agriculture Organization [FAO], 2022). Pesticides are chemical or biological substances used 
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to control pests and are classified into insecticides, herbicides, fungicides, and rodenticides. In rice 

production, the most commonly used chemicals include cypermethrin, glyphosate, and mancozeb 

(Chouaïbou et al., 2016). 

 While pesticides have played a vital role in increasing agricultural output, their improper use has 

raised serious concerns regarding health risks and environmental degradation (Gupta, 2023). In the 

Philippine context, pesticide safety has emerged as a significant concern, particularly in highly agricultural 

provinces such as Bulacan. Situated in Central Luzon, Bulacan is among the country’s leading rice-

producing areas. Its Third District—which includes the municipalities of San Rafael, San Ildefonso, San 

Miguel, and Doña Remedios Trinidad—is characterized by intensive rice cultivation, where the use of 

pesticides remains a common farming practice (Department of Agriculture [DA], 2021). In 2022, Bulacan’s 

palay production reached approximately 394,000 metric tons, valued at about ₱6.8 billion, underscoring 

its critical role in both local and national food security (Philippine Statistics Authority [PSA], 2023). 

 Pesticide use is a common practice in Philippine agriculture, particularly in rice and vegetable 

farming, where insecticides, herbicides, and fungicides are widely applied. Studies have documented 

residues of pesticides such as cypermethrin, chlorpyrifos, and mancozeb in agricultural soils and nearby 

water bodies, raising concerns about persistence and ecological impacts (Del Prado-Lu, 2010; Del Prado-

Lu, 2015). Farmers’ health risks are also evident, as exposure to pesticides has been associated with 

acute symptoms including headaches, dizziness, skin irritation, and respiratory problems, often linked to 

limited training and inadequate use of personal protective equipment (Lu et al., 2010). These findings 

underscore the dual challenge of protecting both human health and environmental sustainability in 

Philippine farming systems. 

 Contributing factors to these unsafe practices include socio-economic vulnerabilities such as older 

age, low educational attainment, and tenancy, which limit farmers’ ability to adopt proper safety measures. 

Cultural habits, lack of technical support, and economic constraints further exacerbate the problem. Many 

farmers operate in contexts where access to training is insufficient, protective gear is unaffordable, and 

enforcement of safety regulations is weak. These conditions perpetuate risky pesticide handling 

behaviors, leaving farmers and their communities more susceptible to health hazards and environmental 

harm. 

 Innovations in pesticide technology—such as microbial and botanical formulations and precision 

tools like drones and sensor-based applicators—have emerged to reduce human exposure and 

environmental contamination while maintaining crop protection efficacy (Maienfisch & Koerber, 2024). 

Despite national and regional efforts to promote pesticide safety, localized research at the municipal level 

remains scarce. There is a lack of empirical data connecting farmers' socio-demographic profiles—such 

as age, gender, education, and farming experience—to their awareness, current practices, and adoption 

of safe pesticide use (Ahmed, 2024). This knowledge gap is particularly evident in municipalities like San 

Miguel and Doña Remedios Trinidad, where geographic isolation further limits access to support services 

and new technologies. 

 Improper pesticide handling has been associated with a range of adverse health effects, including 

skin irritation, respiratory illness, neurological disorders, and increased cancer risk (Damalas & 

Koutroubas, 2016; Gupta, 2023). Environmental consequences, such as soil degradation, water 

contamination, and harm to non-target species, have also been widely documented (Tudi et al., 2021). 

These risks highlight the urgent need to strengthen farmers’ training and compliance with safety standards. 

 This study aimed to assess the awareness, practices, and level of adoption of safe pesticide use 

among rice farmers in the Third District of Bulacan. Specifically, it sought to: (1) determine the socio-
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demographic profile of rice farmers; (2) assess their level of awareness and current practices related to 

safe pesticide use; (3) identify problems encountered in pesticide application and handling; (4) evaluate 

their level of adoption of pesticide safety guidelines; and (5) analyze the relationship between socio-

demographic characteristics and their awareness, practices, and adoption of safe pesticide use. 

Materials and Methods 

Research Design 

 The study employed a quantitative correlational research design to determine the relationships 

between the farmers’ socio-demographic characteristics, pesticide awareness, current pesticide use 

practices, problems encountered, and their level of adoption of safe pesticide practices. This design 

enabled the analysis of associations among variables and the identification of patterns influencing 

responsible pesticide use among rice farmers in the Third District of Bulacan. 

Population and Sampling Procedure 

 The study targeted 16,794 registered rice farmers recorded in the Registry System for the Basic 

Sectors in Agriculture (RSBSA). Applying Cochran’s formula, a representative sample of 376 farmers was 

derived, based on a 95% confidence level and a 5% margin of error. Stratified random sampling was 

employed to guarantee proportional allocation across the four municipalities. Table 1 presents the sample 

distribution. 

Table 1 
 

Distribution of Respondents 
 

Municipality Total Population Sample Size Percentage (%) 

Doña Remedios Trinidad (DRT) 1,188 27 7 

San Rafael 3,006 67 18 

San Ildefonso 4,564 102 27 

San Miguel 8,036 180 48 

Total 16,794 376 100 

Research Instrument 

 A structured questionnaire was used to gather data from respondents. The instrument was 

adapted and modified based on previous studies related to pesticide safety (e.g., Sharifzadeh & 

Yarahmadi, 2019 and Zhao et al., 2022; and aligned with guidelines from the Fertilizer and Pesticide 

Authority (FPA, 2020). It consisted of six parts:(I) Socio-demographic profile, (II) Training and sources of 

information, (III) Awareness of pesticide safety, and the (IV) Current pesticide use practices, (V) Problems 

encountered in pesticide use, (VI) Level of adoption of safe pesticide practices 

 A five-point Likert scale was employed to assess agreement, frequency, and intensity across 

indicators. The instrument underwent content validation by experts in agricultural extension and pesticide 

safety. A pilot test was conducted with 30 farmers from outside the study area, and internal consistency 

reliability was established using Cronbach’s Alpha, which yielded a coefficient of 0.89, indicating high 

reliability (Taber, 2018).  
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Data Collection Technique 

 Data were gathered through face-to-face interviews using the validated questionnaire. Trained 

enumerators conducted the interviews and were briefed on ethical standards, including confidentiality and 

respondent consent. Prior to participation, farmers were given an orientation and signed an informed 

consent form. Data collection spanned four weeks, covering the municipalities of Doña Remedios 

Trinidad, San Rafael, San Ildefonso, and San Miguel. 

Data Analysis 

 Descriptive statistics, including frequencies, percentages, means, and standard deviations, were 

employed to present the demographic profile, levels of pesticide awareness, practices, encountered 

problems, and level of adoption. Associations between socio-demographic profiles and the main indicators 

were analyzed using the Pearson Chi-Square Test at a 0.05 level of significance. Data processing was 

completed using licensed SPSS software. 

 This study has a few limitations that should be recognized. First, the research was carried out only 

in the Third District of Bulacan, so the results may not fully apply to other areas. Second, since the data 

were based on self-reports, there is a chance that some responses were affected by memory lapses or 

the tendency to give socially acceptable answers. Third, the study looked at only a limited number of 

factors and did not include others, such as access to training, market incentives, or policy support, which 

could also influence pesticide practices. Lastly, because the study used a cross-sectional design, it 

captures only one moment in time and cannot show changes or trends that may happen in the long run. 

Results and Discussion 

Socio-Demographic Profiles of Farmers’ Respondents 

 Before presenting the data in Table 2, it is important to highlight that the majority of farmers in the 

Third District of Bulacan belong to the aging population and have low levels of formal education. These 

characteristics can influence awareness, adoption, and safe pesticide use practices. Most respondents 

have been farming for more than a decade, suggesting long-term exposure to pesticide use. 

 Most farmers reported exclusive use of synthetic pesticides such as cypermethrin, glyphosate, and 

mancozeb. In North Cotabato, for example, cypermethrin was the most frequently applied insecticide, 

while glyphosate isopropylamine was the predominant herbicide (Lu & Salas, 2021). Although 

biopesticides were not reported as being in significant use, their adoption remains an untapped opportunity 

for promoting sustainable pest management in rice production (Horgan et al., 2023). Furthermore, the 

number of years farmers have been using pesticides generally corresponded with their overall farming 

experience, which in most cases ranged from 11 to 20 years, indicating long-term reliance on chemical 

pest control (Lu & Salas, 2021). 

Table 2 shows that the majority of the 376 farmer-respondents were aged 55–64 years old (36.2%), 

followed by individuals aged 45–54 (28.5%) and those aged 65 years or older (25.5%), indicating that 

most of the farmers in the Third District of Bulacan belong to the aging population. A large percentage 

were males (73.7%) and married (89.9%). Most respondents had attained only elementary education 

(66.2%) and lived in households with 4–6 members (72.6%). Regarding sources of income, 84.3% relied 

solely on farming, while a few also engaged in livestock (14.4%) and business (1.3%). For tenurial status, 

87.2% of respondents were tenants, with only 10.9% identified as landowners. Notably, the majority had 

11–20 years of farming experience (67.6%), suggesting substantial exposure to farming practices over 

time. 
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Table 2 
 

Socio-Demographic Profile Distribution of Farmers’ Respondents 
 

Category Frequency (n=376) Percentage (%) 

Age   
 25-34 2 0.5 
 35-44 35 9.3 
 45-54 107 28.5 
 55-64 136 36.2 
 65 or over 96 25.5 

Sex   
 Male 277 73.7 
 Female 99 26.3 

Civil status   
 Single 10 2.7 
 Married 338 89.9 
 Widowed 24 6.4 
 Separated 4 1.1 
Educational sttainment   

 Elementary 249 66.2 
 High School 77 20.5 
 Vocational 14 3.7 
 College 35 9.3 
 Masterals/Doctorate 1 0.3 

Household size   
 1-3 members 35 9.3 
 4-6 members 273 72.6 
 More than 6 Members 68 18.1 

Sources of income   
 Farming 317 84.3 
 Livestock 54 14.4 
 Business 5 1.3 

Tenurial status   
 Landowner 41 10.9 
 Tenant 328 87.2 
 Leaseholder 7 1.9 

Years of farming experience   
 Less than 5 Years 3 0.8 
 5-10 Years 32 8.5 
 11-20 Years 254 67.6 
 More than 20 years 87 23.1 

 The findings indicate that most farmer-respondents are experienced and have been engaged in 

agriculture for many years. However, their generally low level of formal education and reliance on farming 

as a primary source of income highlight the need for targeted educational and support programs. Providing 

accessible training and introducing modern agricultural technologies could enhance their practices and 

boost productivity. The high prevalence of tenant farmers points to land security issues, which may 

discourage long-term investments in farm improvements. Larger household sizes, while offering additional 

labor, also come with increased financial burdens that affect agricultural decision-making and household 

well-being. 

 These findings have broader implications beyond the study area. Similar patterns have been 
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observed in other parts of the Philippines and other ASEAN countries, where limited access to formal 

education, insecure land tenure, and economic constraints hinder the prioritization of long-term 

sustainability, including pesticide safety. As Yuan and Sun (2024) note, older farmers with limited 

educational backgrounds are less likely to adopt new technologies, while McLain (2023) emphasize that 

tenure insecurity suppresses motivation for sustainable practices. 

Awareness on Safe Pesticide Use 

 Understanding farmers’ awareness of safe pesticide use is essential for evaluating potential health 

and environmental risks in agricultural communities. Awareness not only influences how pesticides are 

applied, but also affects the extent to which farmers adopt protective measures, comply with regulations, 

and prevent hazardous outcomes. Assessing awareness levels provides a foundation for identifying 

knowledge gaps and developing targeted training interventions. 

Table 3 

 
Level of Awareness of Farmers’ Respondents on Pesticide Use 
 

Statement Mean 
Standard 
Deviation 

Verbal 
Interpretation 

1. Application of proper dosage of pesticides. 2.99 0.837 Slightly Aware 
2. Health risks of improper pesticide use. 3.21 0.873 Slightly Aware 
3. Importance of wearing protective equipment. 2.95 0.902 Slightly Aware 
4. Environmental impact of pesticide misuse. 3.11 0.918 Slightly Aware 
5. Proper storage and disposal of pesticides. 2.94 0.863 Slightly Aware 
6. Correct handling and mixing of pesticides. 3.04 0.906 Slightly Aware 
7. Observance of the recommended waiting period before 

harvesting after pesticide application. 
3.02 0.981 Slightly Aware 

8. Reading the pesticide label instructions before use. 3.00 0.911 Slightly Aware 
9. First aid measure in case of pesticide poisoning. 3.00 0.962 Slightly Aware 
10. Government regulations and policies on pesticide use. 3.03 0.906 Slightly Aware 
Overall Mean 3.029 0.309 Slightly Aware 

Legend: 1.00–1.80 = Not Aware, 1.81–2.60 = Minimally Aware, 2.61–3.40 = Slightly Aware, 3.41–4.20 = Moderately Aware, 4.21–
5.00 = Highly Aware 

 Table 3 presents the level of awareness of farmers regarding safe pesticide use. The overall mean 

awareness level is 3.03, (interpreted as "Slightly Aware”). Respondents showed minimal awareness 

(means scores ranging from 2.94–2.99) in critical areas such as the proper dosage of pesticides, the use 

of protective equipment, and proper storage and disposal. Slightly higher awareness (means scores of 

3.00–3.21) was observed in areas like health risks, environmental impact, and reading pesticide labels 

and following first aid procedures. 

 These results suggest that although farmers have a basic understanding of the risks tied to 

pesticide use, their knowledge remains limited in areas crucial to safety. While there is slightly better 

awareness regarding health risks and regulations, significant gaps still exist in understanding proper 

pesticide handling and safety practices. This underscores the need for accessible educational campaigns 

and hands-on training to reduce health and environmental hazards. 

 Several studies support these findings. Knowledge of health risks, safety practices, acute pesticide 

poisoning, and associated factors among farmers in rural irrigation areas of northeastern Ethiopia Keleb 

et al. (2024) found minimal awareness despite existing programs, mainly due to a lack of education and 

training. Desye et al. (2024) and Lu et al. (2010) emphasized that increasing awareness through consistent 

training significantly reduces risk.  
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Current Farmers' Practices in Pesticide Application, Handling, and Disposal 

 The assessment of farmers’ practices in pesticide use is crucial for understanding how pesticides 

are applied, handled, and disposed of at the farm level. Proper practices reduce risks to human health, 

minimize environmental contamination, and improve overall farm productivity. In this study, the practices 

of farmer-respondents were evaluated based on three major aspects—application, handling, and disposal 

of pesticides. 

Table 4 presents the summary of their responses, showing the mean scores, standard deviations, 

and verbal interpretations according to the scale used. 

Table 4 

 

Summary of Current Practices of Farmers’ Respondents on Pesticide Use 
 

Practices Mean Standard Deviation Verbal Interpretation 

1. Application 3.070 0.372 Sometimes Practiced 
2. Handling 3.030 0.405 Sometimes Practiced 
3. Disposal 3.040 0.434 Sometimes Practiced 
Overall Mean 3.046 0.404 Sometimes Practiced 

Legend: 1.00–1.99 = Never Practiced, 2.00–2.99 = Rarely Practiced, 3.00–3.99 = Sometimes Practiced, 4.00–4.99 = Often 

Practiced, 5.00 and above = Always Practiced 

 Table 4 summarizes the farmers’ practices related to pesticide use. The overall mean score was 

3.05, interpreted as "Sometimes Practiced." Specifically, pesticide application practices had a mean of 

3.07, indicating occasional compliance with safety protocols like reading labels and avoiding water 

contamination. However, critical safety behaviors—such as avoiding application during windy or rainy 

conditions—were not regularly followed. 

 Handling practices had a mean of 3.03, with inconsistent use of PPE, hygiene practices, and safe 

storage. Disposal practices showed a mean of 3.04, reflecting occasional use of triple-rinsing and 

avoidance of burning, but with many still lacking adherence to proper disposal regulations. 

 These results reflect an awareness-practice gap. Despite recognizing the importance of safe 

pesticide use, actual implementation is limited by infrastructure, enforcement, and training availability. 

Kumar et al. (2019) and Nayak and Solanki (2021) report similar patterns of limited practice despite 

awareness due to weak enforcement and economic limitations. 

Problems Encountered in Pesticide Use 

 The use of pesticides is often associated with various challenges that farmers encounter during 

application, handling, and disposal. These challenges may include difficulties in applying the proper 

dosage, exposure to health risks, and limited adherence to safety practices such as wearing protective 

equipment or following recommended waiting periods before harvest. 

Farmers also face constraints in understanding and complying with government regulations and 

policies on pesticide use, which further influence their management practices. To capture these concerns, 

the study examined the extent to which farmers’ encountered problems related to pesticide use, as 

summarized in Table 5. 

Dhillon and Moncur (2023) and Van et al. (2024) reported that these challenges—particularly lack 

of access to safety equipment and weak enforcement—are common across many farming communities. 

Maddah et al. (2020) recommended community-based interventions to address these persistent issues.   
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Table 5 

Problems Encountered in Pesticide Use of Farmers’ Respondents 
 

Statement Mean 
Standard 
Deviation 

Verbal Interpretation 

1. Application of proper dosage of pesticides. 3.120 0.921 Sometimes Encountered 
2. Health risks of improper pesticide use. 3.150 0.882 Sometimes Encountered 
3. Importance of wearing protective equipment. 3.200 0.911 Sometimes Encountered 
4. Environmental impact of pesticide misuse. 3.200 0.938 Sometimes Encountered 
5. Proper storage and disposal of pesticides. 3.150 0.934 Sometimes Encountered 
6. Correct handling and mixing of pesticides. 3.140 0.871 Sometimes Encountered 
7. Observance of the recommended waiting period 

before harvesting after pesticide application. 
3.200 0.866 Sometimes Encountered 

8. Reading the pesticide label instructions before use. 3.170 0.887 Sometimes Encountered 
9. First aid measure in case of pesticide poisoning. 3.180 0.907 Sometimes Encountered 

10. Government regulations and policies on pesticide 
use. 

3.250 0.903 Sometimes Encountered 

Overall Mean 3.174 0.433 Sometimes Encountered 
Legend: 1.00–1.80 = Never Encountered, 1.81–2.60 = Rarely Encountered, 2.61–3.40 = Sometimes Encountered, 3.41–4.20 = 

Often Encountered, 4.21–5.00 = Always Encountered 

Level of Adoption of Safe Pesticide Use 

 The adoption of safe pesticide use practices reflects how well farmers integrate recommended 

strategies into their farming systems. These practices include compliance with government regulations, 

application of alternative pest management methods, and participation in training or community initiatives 

that promote pesticide safety. Assessing the level of adoption is important because it provides insights 

into the extent to which farmers are embracing safer and more sustainable approaches, while also 

identifying areas where further support and capacity-building are needed. The results in Table 6 present 

the level of adoption of safe pesticide use among farmer respondents. 

Table 6 presents the farmers’ level of adoption of safe pesticide practices, with an overall mean of 

3.21, interpreted as "Fairly Adopted." Respondents showed moderate commitment to strategies such as 

reducing pesticide use, attending trainings, and supporting community initiatives. However, full adoption 

remains limited, with room for improvement in consistent participation and knowledge-sharing. 

 While programs such as the Good Agricultural Practices (GAP) and the Pesticide Safety 

Awareness Program (PSAP) exist, their limited reach and enforcement reduce their effectiveness. Field 

observations suggest that economic concerns, time limitations, and lack of trust in non-chemical methods 

hinder full adoption. 

 Coulibaly et al. (2022) confirms that access to training and financial support greatly influences 

adoption. Thammachai et al. (2022) note that awareness of long-term health and environmental benefits 

promotes commitment to safe practices. 

Table 6 
 

Level of Adoption of Pesticide Use of Farmers’ Respondents 
 

Statement Mean 
Standard 
Deviation 

Verbal 
Interpretation 

1. Strictly following government regulations on pesticide use. 3.280 0.867 Fairly Adopted 
2. Applying alternative pest management strategies, such as 3.170 0.897 Fairly Adopted 
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organic pesticides or crop rotation. 
3. Reducing pesticide use in favor of safer methods. 3.260 0.953 Fairly Adopted 
4. Actively sharing knowledge on safe pesticide use with 

fellow farmers. 
3.060 0.849 Fairly Adopted 

5. Willingness to attend further training on pesticide safety 
and alternatives 

3.230 0.915 Fairly Adopted 

6. Integrating biological pest control methods into farming 
practices. 

3.190 0.941 Fairly Adopted 

7. Using pesticide rotation strategies to minimize pest 
resistance. 

3.200 0.910 Fairly Adopted 

8. Following recommendations from agricultural experts 
before pesticide application.. 

3.120 0.936 Fairly Adopted 

9. Supporting community initiatives on safe pesticide use. 3.280 0.848 Fairly Adopted 
10. Participating in government or NGO-led pesticide safety 

programs. 
3.230 0.874 Fairly Adopted 

Overall Mean 3.205 0.451 Fairly Adopted 
Legend: 1.00–1.80 = Not Adopted, 1.81–2.60 = Slightly Adopted, 2.61–3.40 = Fairly Adopted, 3.41–4.20 = Moderately Adopted, 

4.21–5.00 = Highly Adopted 

Association between Demographics and Pesticide Practices 

 The analysis of associations between demographic characteristics and pesticide practices 

revealed both significant and non-significant relationships. As shown in Table 7, household size was 

significantly associated with disposal practices and the level of adoption of safe pesticide use, while 

sources of income had a significant association with handling practices. These results imply that family 

size and income streams may directly influence how farmers manage pesticide-related tasks, either 

through shared household responsibilities or financial capacity to adopt safer practices. On the other hand, 

Table 8 presents the demographic factors that did not show any significant association with pesticide 

practices. Educational attainment, tenurial status, and farming experience were not found to be strong 

predictors of pesticide behavior. This suggests that while basic demographics provide some context, the 

more decisive factors shaping farmers’ pesticide use may be their access to resources, availability of 

training, and exposure to agricultural extension services. 

Significant Associations 

Table 7 reveals significant associations between household size and both disposal practices (r² = 

42.30) and adoption of safe pesticide use (r² = 62.32). Larger households may facilitate safer practices 

through shared labor and knowledge. Similarly, income diversity significantly affected handling practices 

(r² = 56.15), indicating that farmers with alternative income sources may invest more in safety tools and 

practices.  

Table 7 
 

Summary of Association between Demographics and Pesticide Practices 
 

Demographic 
Variable 

Pesticide Variable r² Value p Value Decision 
Verbal 

Interpretation 

Household Size Current Practices – Disposal 42.30 0.012 Reject Significant 

Household Size Level of Adoption of Safe Use 62.32 0.036 Reject Significant 

Sources of Income Current Practices – Handling 56.15 0.001 Reject Significant 
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Non-Significant Associations 

Table 8 shows non-significant associations between educational attainment, tenurial status, and 

farming experience with any pesticide behavior variable. This suggests that while demographic 

characteristics are important, access to resources and extension services plays a larger role in influencing 

behavior. 

Table 8 
 

Summary of Non-Significant Associations Between Demographics and Pesticide Practices 
 

Demographic Variable Pesticide Safety and Practices Interpretation 

Educational Attainment No significant association with any variable Education alone not predictive 

Tenurial Status No significant association with any variable Tenure does not impact practices 

Farming Experience No significant association with any variable Experience alone not influential 

Conclusions 

 This study comprehensively addressed five key objectives concerning pesticide use among rice 

farmers in the Third District of Bulacan. First, with regard to the socio-demographic profile of the farmers, 

findings revealed that the majority of the 376 respondents were male, married, aged between 55–64 years, 

and had attained only elementary-level education. Most lived in households with 4–6 members, relied 

primarily on farming as their main income source, were tenants rather than landowners, and had between 

11–20 years of farming experience, indicating an experienced but aging agricultural workforce with limited 

formal education. 

 Second, when assessing the farmers’ awareness and practices concerning the safe use of 

pesticides, the results showed that farmers were only slightly aware of safety guidelines. Although some 

familiarity existed in reading pesticide labels and recognizing health risks, awareness remained low in 

essential areas such as applying the correct dosage, wearing appropriate protective equipment (PPE), 

and safely storing and disposing of pesticide containers. Correspondingly, practices were categorized as 

"sometimes practiced," reflecting inconsistencies between knowledge and application. 

 Third, the study identified that farmers sometimes encountered challenges in the application and 

handling of pesticides. These challenges included difficulty in determining the proper dosage, lack of 

consistent PPE usage, insufficient knowledge of proper storage and disposal, and limited understanding 

of government regulations. Among all areas, improper disposal emerged as the most significant concern, 

pointing to systemic issues such as lack of training, poor access to disposal infrastructure, and weak 

enforcement mechanisms. 

 Fourth, when evaluating the extent to which pesticide safety guidelines have been adopted, the 

findings indicated that these practices were only fairly adopted. Farmers expressed willingness to 

participate in training and reduce pesticide use, but actual implementation of safety practices was partial 

and inconsistent. Adoption was hindered by economic limitations, lack of institutional support, and 

skepticism regarding alternative pest control methods. 

 Fifth, the analysis of the relationship between socio-demographic characteristics and pesticide-

related awareness, practices, and adoption revealed that household size was significantly associated with 

better disposal practices and overall adoption of safe pesticide use. Additionally, having multiple sources 

of income was significantly associated with improved handling practices, possibly due to better access to 

safety resources. In contrast, factors such as age, sex, educational attainment, farming experience, and 
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land tenure did not show a significant association, suggesting that individual traits alone do not determine 

pesticide safety behavior. Instead, collective household dynamics and financial flexibility appear to be 

more influential. 

 In summary, while the farmers in the study area showed limited awareness and inconsistent 

application of safe pesticide practices, the results highlight the critical influence of systemic, household-

level, and economic factors over individual demographic traits. These findings call for targeted, inclusive 

interventions to close the gap between awareness and behavior and ensure safer pesticide use in 

agricultural communities. 

Recommendations 

 Based on the study's findings, it is recommended that interventions prioritize improving pesticide 

disposal practices, as this parameter showed the lowest level of implementation among farmers. 

Establishing barangay-level disposal facilities and conducting intensive education on proper disposal 

methods—such as triple rinsing, puncturing, and avoiding reuse of containers—are critical. Since 

household size was found to be significantly associated with better disposal practices and higher adoption 

levels of safe pesticide use, training programs should involve entire farming households rather than focusing 

solely on individual farmers.. Engaging all household members can help reinforce shared responsibility and 

safer collective practices. Moreover, the significant association between sources of income and handling 

practices suggests that farmers with limited financial resources may face barriers to acquiring personal 

protective equipment (PPE). 

 Therefore, local government units (LGUs), cooperatives, or NGOs should provide PPE support 

through subsidies or free distribution programs. Training sessions must also be redesigned to focus 

specifically on weak areas—particularly safe pesticide disposal and handling—and should be delivered in 

simple, practical formats suited to the community's context. Since age, sex, education, and farming 

experience were not significantly related to safe pesticide practices, program planners should avoid 

assuming these traits predict safety behavior. Instead, efforts should center on accessible training, 

economic support, and household-level engagement. Additionally, peer-led demonstration farms and 

community model farmers can help promote proper practices through relatable, practical examples. 

Finally, further research should be conducted to investigate the behavioral and systemic barriers 

preventing farmers from consistently applying safe pesticide practices, despite having some level of 

awareness. This understanding is essential to designing effective, sustainable interventions. 

 Future research should focus on evaluating the long-term effects of interventions on pesticide 

practices through longitudinal studies and exploring farmers’ underlying beliefs and barriers to adoption 

using qualitative approaches such as interviews and focus group discussions. It is also important to assess 

the effectiveness of existing programs, including Good Agricultural Practices (GAP) and the Pesticide 

Safety Awareness Program (PSAP), in influencing behavioral change. Expanding research across 

multiple regions will allow for meaningful comparisons of farming contexts and provide stronger evidence 

to guide national policy-making. Finally, examining the role of local institutions and cooperative models in 

promoting safe pesticide practices can help identify sustainable, community-driven strategies to support 

farmers in adopting and maintaining safer practices. 
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