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Abstract 
 

The use of pesticides to enhance crop viability has become a common practice among farmers especially 
those in the rural environment. However, they often overlook safety practices and regulations. This 
study investigates the usage, safety practices, and regulatory awareness related to chlorpyrifos, a widely 
used organophosphate pesticide among farmers in Ovia North-East Local Government Area, Benin 
City, Edo State Nigeria. Data were collected from 150 farmers and 50 pesticide vendors through 
structured questionnaires. Results show that chlorpyrifos is commonly used due to its affordability 
(89.3%; 94%), availability (96%; 94%), and effectiveness (52%; 88%). However, unsafe practices such 
as inadequate use of protective equipment, improper storage, and low adherence to safety instructions 
were prevalent. A significant proportion of farmers (62.7%) reported health symptoms, including 
running nose, eye irritation, and headaches, linked to chlorpyrifos exposure. Despite the National 
Agency for Food and Drug Administration and Control’s proposed ban, 94.7% of farmers and 92% of 
vendors were unaware of this regulation. Additionally, 80% of farmers and 78% of vendors expressed 
dissatisfaction with support from agricultural extension agents and regulatory bodies. Adherence to 
safety instructions significantly influenced health risks among farmers (OR = 8.745, p = 0.000, 95% 
CI: 4.052–18.873), as did low awareness of the proposed ban (OR = 13.43, p = 0.019, 95% CI: 1.546–
116.67). The findings highlight the urgent need for targeted educational interventions, effective 
regulatory frameworks, stricter enforcement of safety guidelines, and enhanced agricultural extension 
services to mitigate the adverse effects of chlorpyrifos on human health and the environment. This study 
emphasizes the importance of proactive measures to address pesticide-related risks in agricultural 
communities. 
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INTRODUCTION 
Chlorpyrifos, a widely used organophosphate pesticide, has long been valued by farmers and 
vendors for its effectiveness in controlling pests and boosting crop yields (Apeh et al., 2024). 
In Nigeria, pesticide use has risen sharply due to the push for increased food production and 
year-round availability (Tijani, 2006a). Despite being banned or restricted in countries like 
China, India, and Argentina, chlorpyrifos is still heavily imported into Nigeria—over 4 
million liters between 2017 and 2022 (IPEN, 2024). 
 
However, its misuse has led to serious environmental and health risks. Direct impacts include 
neurotoxicity, poisoning of farm workers, and harm to wildlife and ecosystems (Gurler et al., 
2006; Jansch et al., 2006). Indirect effects involve biodiversity loss, bioaccumulation, and 
contamination of food chains. Many farmers, especially in rural areas, use pesticides without 
proper training or protective equipment, increasing the risk of health problems (Tijani, 2006b; 
Moda et al., 2022). 
 
Vendors play a key role in shaping pesticide use by advising farmers on product selection and 
application methods (Bassey et al., 2015; IPEN, 2024). The accuracy of this information greatly 
affects farmers' practices, safety, and storage habits (Moda et al., 2022). Yet, in Ovia North-East 
LGA of Edo State, there is poor compliance with safety guidelines, limited awareness of health 
risks, and little knowledge of regulatory policies. This is worsened by weak extension services 
and poor enforcement. 
 
Chlorpyrifos residues have been found in common vegetables and aquatic life, posing health 
risks such as metabolic disruption and organ damage (Fatunsin et al., 2020; Maigari et al., 2021). 
Exposure is often due to unsafe agricultural practices and lack of regulation. However, 
vendors and farmers often lack training, operate outside the scope of formal regulation, and 
are largely unaware of government proposals or bans related to chlorpyrifos. These conditions 
are increased by inadequate extension services and weak regulatory enforcement. 
 
The lack of local data hampers the ability of government agencies and NGOs to respond 
swiftly with education, regulations, and monitoring efforts This study is justified by the 
urgent need to fill this data gap, assess community-specific risks, and inform policies aimed 
at protecting the health of agricultural workers and the broader environment. 
This study aimed to assess the level of usage, safety practices, and regulatory awareness 
regarding the application of chlorpyrifos among farmers and vendors in Ovia North-East 
Local Government Area, Nigeria. 
 
The objective of  the study was to  
1.  Assess the knowledge, attitudes, and practices of farmers and vendors regarding 
chlorpyrifos use. 
2.  evaluate the environmental and economic justifications for chlorpyrifos use 
3. examine the factors influencing the selection and frequency of chlorpyrifos application. 
4.   explore awareness of health and environmental risks associated with chlorpyrifos 
exposure. 
5.    evaluate the effectiveness of regulatory authorities on chlorpyrifos use 
 
 
 
 
 
 



Survey on Usage, Safety Practices and Regulatory Awareness of Chlorpyrifos among Farmers and Vendors from 
Ovia North‒East Local Government Area, Edo State, Nigeria. 

T. M. Akiri-Obaroakpo, E. E. Imarhiagbe, A. F. Eghomwanre, DUJOPAS 11 (2b): 182-198, 2025                   185 

 

MATERIALS AND METHODS 
 
Study Area 
This study was conducted in five agrarian communities (Uhiere, Odighi, Odiguetue, Owan, 
and Aihiubabeku) in Ovia North-East Local Government Area. Ovia North-East LGA lies 
between latitude 6°45ʹN and longitude 5°50ʹE. Farmers in this area are known for cultivating 
food crops such as tomatoes, yams, cassavas, maize, and okra, and cash crops, such as cocoa, 
rubber, and oil palm. (Mfonbong, 2020). 
  
Data collection 
 In this research, a purposive sampling technique was used to select respondents who were 
active users or vendors of chlorpyrifos. This non-probability sampling method was chosen to 
ensure that only individuals with direct experience and involvement with the pesticide were 
surveyed, thus enhancing the relevance and accuracy of the data collected. The selection 
criteria for inclusion included current usage of chlorpyrifos (for farmers) or active sale of the 
pesticide (for vendors) within the past farming season. This approach allowed the study to 
focus specifically on individuals most likely to provide meaningful insights into chlorpyrifos 
usage, safety practices, and awareness of regulatory measures. A total of 150 farmers and 50 
vendors were selected from the five study communities. 
 
Instruments and techniques for data collection 
Data were primarily collected using structured questionnaires, supplemented by oral 
interviews for qualitative insights. The farmers’ questionnaire covered six sections: 
demographics (age, gender, marital status, nationality, education), chlorpyrifos usage 
(frequency, effectiveness, availability, affordability), implications, awareness of the proposed 
ban, extension agent effectiveness, and visit frequency. Vendor questionnaires included 
demographics, knowledge and availability of chlorpyrifos, effectiveness, patronage levels, 
awareness of the proposed ban, reported health issues, and perceptions of regulatory 
agencies.Before it was deployed, the questionnaire was pre-tested on a small sample to ensure 
clarity, relevance, and reliability. Data were collected in person, and where necessary, trained 
research assistants assisted in interpreting questions to respondents in local dialects. 
 
Ethical Considerations 
Participation in the study was voluntary. Group leaders from the Farmer’s Cooperative Union 
gave permission for the survey. All participants gave verbal and written consent. They were 
told their answers would stay private and they could stop at any time. The purpose of the 
study was clearly explained. Care was taken to protect all participants and to follow proper 
ethical and data protection rules.  
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Figure 1: Map of Ovia North-East Local Government area showing the study area 

 
Statistical Analysis 
Data were analyzed using descriptive (frequencies, percentages) and inferential (Chi-square, 
binary logistic regression) statistics (Ogbeibu, 2014). Descriptive statistics summarized 
demographics and pesticide use. Chi-square tested associations between variables, while 
logistic regression assessed links between exposure factors and health risks, reporting OR, CI, 
and p-values. Analyses were done in SPSS version 25, with significance at p < 0.05. 
 
RESULTS AND DISCUSSION 
Sociodemographic information of the selected farmers and vendors: 
Table 1 shows that most farmers were within their productive age and had only primary 
(48.7%) or secondary (48%) education. In contrast, 48% of vendors had tertiary education. This 
disparity explains farmers' reliance on vendors for pesticide advice (Oluwole and Cheke, 2009; 
Madaki et al., 2024) and aligns with the study's objective of assessing knowledge and practices 
of farmers and vendors in relation to chlorpyrifos use.  Moda et al. (2022) similarly found that 
vendors in Ogun State strongly influenced farmers’ pesticide handling due to limited farmer 
knowledge, often shaped by vendors’ commercial interests. This raises concerns about the 
accuracy of information shared. 
 
Furthermore, 8% of respondents had no formal education, highlighting challenges in 
understanding safety protocols and complying with regulations like potential bans. Apeh et 
al. (2024) also noted that low literacy hinders the adoption of safe agricultural practices. These 
findings stress the need for targeted education and extension services to address knowledge 
gaps and promote safer pesticide use(Table 1).  
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Table 1: Sociodemographic attributes of respondents (farmers and vendors) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source: Field Study, 2024 

 
Chlorpyrifos use and economic justification 
Chlorpyrifos remains widely used in Nigeria due to its affordability and availability (IPEN, 
2024). In this study, all surveyed farmers in Ovia North-East LGA reported using pesticides, 
with 80.7% specifically using chlorpyrifos. This aligns with Issah (2016), who found 
chlorpyrifos (60.8%) and cypermethrin (56.2%) as the most commonly used insecticides. 
 
Approximately 89.3% and 96% of respondents agreed that chlorpyrifos is readily available, 
affordable, and effective (Figs. 2 and 3). These factors were the main reasons for its continued 
use, consistent with findings by Williamson et al. (2008), Oluwole and Cheke (2009), and 
Emeribe et al. (2023), who noted that farmers in developing countries often choose pesticides 
based on price, accessibility, and efficacy. 
 
Most vendors (96%) were familiar with chlorpyrifos and stocked it, with 94% rating it as 
affordable. Similarly, 88% of farmers found it affordable, indicating that it is within the 
acceptable price range for local users. 
 
These findings support the study’s objective of evaluating the environmental and economic 
reasons behind chlorpyrifos use, showing that both farmers and vendors prioritize cost and 
productivity over long-term health and ecological concerns (Amuda-Kannike et al., 2023). 
 

Variables Farmers (n=150) 
      

Vendors(n=150) 

Gender   

Male 106 (70.7%) 38 (76.0%) 

Female 44(29.3%) 12 (24.0%) 

Current age (yrs)   

18-24 14(9.3%) 3 (6.0%) 

25-31 31(20.7%) 5 (10.0%) 

32-38 32(21.3%) 11 (22.0%) 

39-45 25(16.7%) 16 (32.0%)  

46-52 17(11.3%) 8 (16.0%) 

53-59 14(9.3%) 6 (12.0%) 

60-above 17(11.3%) 1 (2.0%) 

Marital status   

single 10(6.7%) 6 (12.0%) 

married 140(93.3%) 44(88.0%) 

Level of Education   

Primary 73(48.7%) 7 (14.0%) 

Secondary 72(48.0%) 15 (30.0%) 

Tertiary 3(2.0%) 24 (48.0%) 

None 2(1.3%) 4 (8.0%) 
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Figure 2a and b: Effectiveness of chlorpyrifos among farmers and vendors 

 

     
Figure 3a and b: Pesticide use, chlorpyrifos use, availability and affordability among farmers and vendors 

 
Frequency and Pattern of Chlorpyrifos Use 
Chlorpyrifos use varies based on crop type and pest vulnerability. About 69% of farmers 
reported frequent application (3–6 times) before harvest, while 16% applied it less often (1–2 
times). Most farmers (69%) sprayed it directly on plant parts, 24% applied it to both soil and 
plants, and 7% applied it to soil only. These practices can lead to plant absorption, 
groundwater leaching, and contamination of nearby water bodies. Many yam farmers applied 
chlorpyrifos to yam seeds before planting and once to the soil per season. Around 62.7% used 
chlorpyrifos on vegetables, 9.92% on both fruits and vegetables, 4.1% on fruits alone, and 33.9% 
on tubers. These findings support Bertrand (2018), who noted higher pesticide residues in 
vegetables and grains. The frequency and pattern of application can be tied to knowledge and 
guidance received which falls in line with the objective that examine the factors influencing 
the selection and frequency of chlorpyrifos application. 
 

A B 

A B 
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Figure 4: Frequency of chlorpyrifos use                 Figure 5: Application points 

 
 
Table 2: Distribution of pesticide use and crops used on by farmers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Field Study, 2024 

 
Adherence to Instructions and Health Effects 
Figure 6 shows that 58% of farmers followed manufacturer instructions, while 42% did not. 
Non-adherence can lead to over- or under-mixing, which harms crops and soil microbes. 
Studies by Matthew (2008), Yang et al. (2014), and Raimi (2021) noted that many farmers 
depend on vendors for pesticide guidance, which can lead to misinformation and misuse. The 
objective of examining factors influencing the selection and frequency of chlorpyrifos 
application is supported. 
 
About 62.7% of farmers reported pesticide-related health symptoms during or after use, while 
37.3% did not, attributing this to drinking milk after application, which they believed reduced 
effects (Figure 6). Reported symptoms included running nose (19.3%), eye irritation, 
headaches, skin issues, and stomach or chest pain—mostly occurring during mixing or 
application (Table 3). Roughly 23% experienced no symptoms. Unlike this study, Oluwole 
and Cheke (2009) and Raimi (2021) found eye irritation to be the most common symptom. 
There is a strong link between non-adherence to safety instruction and increase health risk 
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Pesticide use by farmers Farmers (n=150) 

Farmers that use chlorpyrifos 100 (66.67%) 

Farmers that use non-chlorpyrifos pesticide 29 (19.33%) 

Farmers that use both chlorpyrifos and non-chlorpyrifos pesticides 21 (14.00%) 

Crops on which pesticides are used n=150 

Vegetables 61 (40.67%) 

Tubers 52 (34.67%) 

Fruits 22 (14.66%) 

Fruits and vegetables 15 (20.00%) 

Crops on which chlorpyrifos pesticides are used n=150 

Vegetables 63 (52.07%) 

Tubers 41 (33.88%) 

Fruits 5 (4.13%) 

Fruits and vegetables 12 (9.92%) 
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resonating with the objective of exploring the awareness of health and environmental risks 
associated with chlorpyrifos exposure. 
 
Figure 6: Percentage distributions of adherence to instruction, health effects, and reported 

outbreaks in the community 

 
Figure 6: Percentage distributions of adherence to instruction, health effects and reported outbreaks in the 

community 

 
 

Table 3: Health effects experienced by farmers after chlorpyrifos use (n=150) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Field Study, 2024 

 
Storage of pesticides by farmers 
The location of pesticide storage varies from one farmer to another. A large percentage of 
respondents (55.3%) do not have a fixed location for storage (they store it either in the 
bedroom, store, farm, or kitchen). This is in tandem with Ajayi and Akinnifesi, 2007; Oluwole 
and Cheke (2009) reported 98% storage at any location in the house by respondents. This 
finding strongly aligns with Objective 4, as improper storage is a direct environmental and 
public health risk. Most respondents who store it on the farm (16%) say that they do so to 
prevent their children from accessing it. According to Tijani, 2009a, storing pesticides in places 
other than designated stores exposes users and nonusers, especially children, to hazards. Jatto 
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Reported health effects Farmers (n=150) 

Headache, stomach and chest pain 2 (1.33%) 

 Skin Irritation 4 (2.67%) 

Eye irritation 26  (17.33%) 

Running nose 29 (19.33%) 

Headaches 13 (8.67%) 

Increased sweating 8 (5.33%) 

Difficulty Breathing 4 (2.67%) 

Eye irritation and Running nose 19 (12.67%) 

Eye irritation and Headache 3 (2.00%)  

Headache and running nose 4 (2.67%)  

Running nose and increased sweating 3 (2.00%) 

None 35 (23.33%) 
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et al. (2012) reported that many farmers store pesticides inside the house, which, according to 
Waichman et al. (2007), could increase the risk of accidental poisoning of family members. 
 

 
Figure 7: Distribution of chlorpyrifos storage locations after use. 

 
Use of personal protective equipment (PPE) by farmers 
Improper handling and misuse of pesticides can negatively impact both the environment and 
farmers (Bertrand, 2018; Struelens et al., 2022). Approximately 34.7% of respondents do not 
often use PPE, while a larger percentage (55.3%) make use of PPE; however, some respondents 
make use of handkerchiefs or a piece of cloth to tie around their nose instead of a nasal mask, 
whereas others make use of cellophane instead of hand gloves. This report does not align with 
that of Madaki et al. (2024). reported 79% nonuse of PPE. Understanding pesticides and 
adhering to safety measures can help reduce their adverse effects on farmers' health and the 
environment. Teklu et al., 2021. 
 

 
Figure 8: Use of personal protective equipment 

 
Level of awareness of the proposed ban 
A study by SRADev and IPEN revealed that over 4 million liters and 600 tonnes of 
chlorpyrifos were imported into Nigeria from January 2017 to April 2022, mainly from India, 
China, and Argentina. The highest import volume occurred in 2019, with over 1 million liters 
(IPEN, 2024). Although India has banned and China has restricted chlorpyrifos use 
domestically, both continue to export it to Nigeria. 
 
NAFDAC plans to ban and phase out hazardous pesticides, including chlorpyrifos, by 
January 2025 (Oladimeji, 2024). However, 94.7% of farmers and 94% of vendors in this study 
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were unaware of the proposed ban, continuing to use and sell the pesticide due to its 
perceived effectiveness fig 9 and 10). This mirrors findings by Jatto et al. (2011), where most 
farmers were unaware of banned pesticides like parathion (75%), ethylene oxide (80%), Mirex 
(85%), and Aldrin (61.2%). Similarly, Lekei et al. (2014) reported low awareness among 
vendors in Tanzania, attributed to poor communication from regulatory agencies. This 
findings directly speaks to  the objective which evaluates the effectiveness of regulatory 
authorities on chlorpyrifos use 
 

 
Figure 9: Awareness of the proposed chlorpyrifos ban among farmers  
 

 
Figure10: Awareness of the proposed chlorpyrifos ban and health complaints among vendors 

 
Role and Effectiveness of Agricultural Extension Workers 
Agricultural extension workers are vital in linking regulatory bodies with farmers. They 
educate farmers on safe pesticide use, ensure compliance, and support farmer welfare 
(Asogwa and Dongo, 2009; Emorinken, 2023). In this study, 80% of farmers and 78% of 
vendors said extension and regulatory agents are ineffective, while only 20% and 22% found 
them helpful. About 51.3% of farmers and 24% of vendors said they have never been visited 
by an extension worker. Only 10% and 16% of them, respectively, reported regular visits. 
 
This supports findings by Mokwunye et al. (2014), who noted a large information gap between 
pesticide regulators and users. It also aligns with Lekei et al. (2014), who found that inspectors 
rarely visit remote towns in Tanzania due to distance and lack of transport funding. 
The role of extension workers goes beyond training—they also help interpret pesticide labels, 
choose safe products, and share updates on banned chemicals (Emorinken, 2023). Their 
infrequent visits contribute to poor regulation compliance, addressing Objective 5 of this 
study. 
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Figure 10: Effectiveness of extension agents/ regulatory agencies 

 

 
Figure 11a and b: Percentage frequency of extension/ regulatory agents’ visits to farmers and vendors 

 
Relationships between reported factors and health effects associated with pesticide use 
The use of the pesticide chlorpyrifos has been associated with various health effects, which 
can be influenced by multiple factors, such as exposure level, duration, application methods, 
illiteracy and individual susceptibility. In this study, there was a significant association 
between education level and reported health effects (χ² = 10.855, p=0.013), farmers with no 
formal education reported a higher frequency of health symptoms. The odds of health effects 
were also significantly higher among those who did not adhere to safety instructions (OR = 
8.75, 95% CI: 4.05–18.87, p<0.001). Illiterate farmers are at increased health risk from 
chlorpyrifos use due to a lack of awareness and inadequate safety practices, as they may not 
fully understand or follow recommended guidelines for handling pesticides (McCauley et al., 
2019)  underscoring the need for targeted safety interventions in the handling and use of 
pesticides. 
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Table 3: Relationship between reported factors and health effects associated with 
chlorpyrifos use 

 
 

 = Chi square, statistically significant at p<0.05 

 
Multivariate logistic regression for independent determining factors for the reported 
effects of pesticide use 
 
Table 4 presents a multivariate logistic regression analysis identifying independent factors 
influencing reported health effects from chlorpyrifos use. Although frequent chlorpyrifos use 
slightly increased the odds of health risks (OR = 1.305, p = 0.268, 95% CI: 0.815–2.090), the 
association was not statistically significant, suggesting frequency alone may not be a strong 
predictor in this context. This contrasts with Damalas and Eleftherohorinos (2011), who found 
a significant correlation between frequent use and adverse health outcomes. 
 
In contrast, non-adherence to usage instructions showed a strong, significant association with 
health effects (OR = 8.745, p < 0.001, 95% CI: 4.052–18.873), indicating that farmers who do not 
follow instructions are considerably more at risk—supporting findings by Yassin et al. (2002) 
on pesticide poisoning due to poor safety practices. 
 
Additionally, lack of awareness of the proposed chlorpyrifos ban significantly increased 
health risk (OR = 13.43, p < 0.001, 95% CI: 1.546–116.67), highlighting the critical role of 
regulatory communication. This aligns with Jors et al. (2006), who reported that low awareness 
of policy changes contributed to improper pesticide use and increased health issues. 
 
 
 
 

Variables Reported health effects of 
pesticide use 

2 
 

p-value 
 

 Yes n (%) No n (%)   

Level of Education     
Primary 38(47.5) 42(52.5) 10.855 0.013 

Secondary 46(52.9) 41(47.1)   
Tertiary 6(96.3) 7(25.9)   
None 5(74.1) 0(0.0)   
Marital status     
Single 9(56.3) 7(43.8) 0.011 0.917 
Married 101(54.9) 83(45.1)   
Very Often 81(56.3) 63(43.8) 0.325 0.850 
Often 14(51.9) 13(48.1)   
Not Often 15(51.7) 14(48.3)   
Adherence to Instructions of use     

Yes 35(33.0) 71(67.0) 44.028 0.000 

 No 75(79.8) 19(20.2)   

Use of PPE during Application     

Yes 34(39.5) 52(60.5) 14.619 0.001 

Not often 67(66.3) 34(33.7)   

No 9(69.2) 4(30.8)   
Proposed Ban Awareness     
Yes 1(8.3) 11(91.7) 11.232 0.001 

 No 109(58.0) 79(42.0)   
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Table 4: Multivariate logistic regression for independent determining factors reported 
effects of  pesticide use 

                                                                         Reported health effects of pesticide use 

Variables adjusted OR (95% Cl) P value 

Frequency of use    

Not often 1.305 0.815-2.090 0.268 

Often    
Very oftenR 1 1 1 

Adherence to instructions    
YesR 1 1 1 

No 8.745 4.052-18.873 0.000 

Proposed ban awareness    

YesR - - - 

No 13.43 1.546-116.67 0.019 

                                                                   
R=Reference Cl=confidence limit, OR = odds ratio, * Statistically significant at p<0.05 

 
CONCLUSION  
This study offers valuable insights into the use, safety practices, and health implications of 
chlorpyrifos among farmers and vendors in Ovia North-East LGA, Edo State. Despite growing 
health concerns and an impending ban, chlorpyrifos remains widely used due to its 
affordability and availability. Findings revealed widespread improper handling and storage, 
limited use of personal protective equipment (PPE), and poor adherence to safety 
instructions—issues largely linked to low education levels. 
 
The research also highlights the limited impact of agricultural extension and regulatory agents, 
with most respondents unaware of the proposed chlorpyrifos ban. This underscores a critical 
gap in awareness and safety education. 
 
To address these issues, targeted farmer education programs focusing on pesticide safety, 
storage, and PPE use are essential. These should be practical, accessible, and culturally 
appropriate. Regulatory bodies like NAFDAC must enhance enforcement, especially in rural 
areas—through regular inspections, stricter penalties for noncompliance, and widespread 
awareness campaigns. 
 
Furthermore, the promotion of integrated pest management (IPM) and the development of 
safer, eco-friendly alternatives to chlorpyrifos are vital. These strategies would reduce health 
risks, support safer farming practices, and improve environmental and public health 
outcomes in Nigeria. 
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