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Abstract 
 

This study determined the role of farmer institutions and government policies on 
farmers’ behaviour in the use of chemical pesticides. Questionnaire was used in as 
data collection instrument. The research location was Kolaka Timur (Koltim) 
Regency that has been cultivating lowland rice since the 1980s and become one of 
the centres of rice production in Southeast Sulawesi and the majority of the farmers 
are still dependent on pesticides in pests and diseases controlling in rice plants The 
population of this study was 273 lowland rice farmers. The sampling technique was 
by simple random sampling of 20% of the total population so that the sample size is 
55 respondents. Descriptive data analysis, Spearman rank correlation analysis, and 
multiple regression were conducted with the SPSS program. The results showed 
that farmers’ behaviour in the use of chemical pesticides was not as recommended. 
External factors that influence the behaviour of farmers in the use of pesticides are 
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the role of farmer institutions in making group rules and so the existence of 
government policies as the use of chemical pesticides guidelines is recommended. 

 
Keywords: Farmers’ behaviour, pesticides utilization, lowland rice, food security 
 
Introduction 
 
The availability of food to achieve food self-sufficiency is negatively impacted by excessive use of 
inputs, especially in the use of chemical pesticides. The issue of food security and environmental 
sustainability is the topic of discussion regarding food fulfilment. Rice is a staple food, so this 
commodity is included in strategic commodities and even as a political commodity. This can be 
seen from the government's role in determining policies on rice prices in order to maintain 
harmonization between farmers as producers with consumers (Hermanto, 2017). Besides the 
availability factor of food (rice), food safety is also a very important factor in achieving national 
food security. Rice crops are very vulnerable to the use of chemicals, especially in controlling 
pests and diseases. Farmers use of chemical pesticides on rice crops is to avoid the risk of crop 
failure (Interview with Pak Wayan Sunarda, (2018). 
 
The impact of exposure to pesticides on humans is harmful to the fetus and or child, such as 
cancer in children with parents who are exposed to pesticides because of their work (Stadlinger et 
al, 2013; Yuantari et al, 2015; Jallow et al, 2017; Bhandari et al, 2018). WHO data shows that 
500,000-1,000,000 people around the world per year have experienced pesticide poisoning and 
around 500-1,000 people per year experience fatal effects such as cancer, disability, infertility and 
liver disorders (Yuantari et al, 2015). Excessive chemical impacts cause, loss of natural enemies, 
and so the occurrence of epidemics of pests and diseases in rice crops (Sumarno and Suyamto, 
2014). In addition, extensive and inefficient use of pesticides over the past few decades have 
resulted in serious soil and water contamination that causes toxic effects on organisms (Liu, et al., 
2018). In the case of farmers in herbicide use, the results of the study by Olughu et al (2019) state 
that most farmers have a moderate level of knowledge and poor practices regarding herbicide use 
are likely to have an impact on crops and the health of farmers. 
 
Several previous studies have been conducted related to factors that influence the farmers in the 
use of chemical pesticides such as the research of Jaya (2017), Eliza et al (2013), Damalas and 
Koutroubas (2018), Akter et al (2018) that several factors such as; the level of education, 
knowledge, experience, farmer perceptions of locus of control, household income, level of 
business profit, self-efficacy, and lack of training affect farmers’ behaviour in pesticides use. 
These factors are related to the farmers’ personal factors, farmers' external factors and their 
effects on farmers’ behaviour in the use of pesticides have not been widely studied.   
Rice farmers have been incorporated into a farmer institution, namely a farmer group.  The 
existence of farmer groups functions as a place to learning, collaboration forum, and farming unit. 
The existence of farmer institutions can play a role in educating farmers to conduct 
environmentally friendly and as a liaison for input, capital, and marketing institutions in supporting 
agricultural development (Arimbawa, 2013; Prawiranegara, 2016). According to Liliweri (2014), 
agricultural institutions are norms or habits that are structured and patterned and practiced 
continuously to meet the needs of community members who are closely related to livelihoods from 
agriculture in the countryside. Based on this statement, the existence of farmers’ institutions can 
play a role in regulating the use of production inputs for the members of the farmer group. 
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Another factor that can be used by farmers as a guideline in crop cultivation is the government's 
policy on the use of pesticides. The existence of government regulations regarding the use of 
Pesticides, namely Government Regulation Number 7 of 1973 and Act No. 12 of 1992 concerning 
Plant Cultivation System. According to that rule, pesticides are chemical substances or 
compounds, regulating substances and growth stimulants, other substances, and microorganisms, 
or viruses that are used to protect plants while taking into account sustainability. Therefore, this 
rule should be based for all stakeholders in use pesticides for each crop cultivation activity, 
including in rice cultivation. A study by Prawiranegara (2016) shows that 53% of farmers are 
unaware of policies in agriculture, while others know. Among farmers who have known about the 
policies, they feel very helped by the policy in supporting the development of their commodities. 
Government policies can provide guidance on behavior and security and certainty for farmers in 
managing their farming. Therefore, the purpose of this study is to determine the behavior of 
farmers and external factors that influence farmers in the use of chemical pesticides in lowland 
rice farming. 
 
Methodology 
 
This study used questionnaire as an instrument for data collection. Research location was Welala 
Village, Kolaka Timur (Koltim) Regency because farmers have been cultivating lowland rice crops 
since the 1980s in the area and it is one of the centres of rice production. The research period is 4 
months, that is June to October 2018. The population of this research is lowland rice farmers who 
are members of farmer institutions (farmer groups). The total population is 273 farmers. The 
sampling technique was simple random sampling of 20% of the total population that gave the 
number of samples as 55 farmers.  
All selected samples were given questionnaires facilitated by an administrator of farmer group. 
Data analysis was achieved with rank spearman correlation analysis and multiple regression 
analysis using the SPSS softwate. 
 
Results and Discussion 
 
Role of Farmer Institutions 
Table 1 shows that the majority (74.55%) of the farmers assume that farmer groups have less role 
in the activities of lowland rice farming. Farmer groups do not help farmers in getting pesticides. 
Farmers get pesticides by buying at medicine kiosks surrounding the village. Besides that, there 
are no rules of the group to using pesticides. Group rules that exist only set the time or schedule 
of planting and the types of varieties that will be planted in the next planting season. The absence 
of group rules makes control of pests and diseases based on farmers’ own experiences. The local 
agriculture extension agent provides extension/ counselling through farmer groups on how to 
control pests and diseases that are environmentally friendly to the farmers, but not all farmers 
follow the instructions of the extension agent. 
 
Table 1: Role of farmer groups in lowland rice farming 

No Role of farmers group % 

1. Very important role 1.82 
2. Play a role 18.18 
3. Less role 74.55 
4. No role 5.45 

Source: Processed Primary data, 2018 
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This is due to the absence of group rules so that there are no sanctions against farmers who use 
pesticides excessively. The absence of group rules related to group leadership (farmer contact). 
Farmer contacts are people who are responsible in groups for upholding group rules. The 
absence of group rules in the use of pesticides indicates that farmer contacts pay less attention to 
the use of pesticides for group member farmers in lowland rice farming. The results by Putra et 
al's (2016) study that the level of application of technology on shallot farming by farmers was 
influenced by the role of farmer and agricultural extension contacts. This means that the existence 
of farmer contacts and agricultural extension agents still has an important role in the development 
of farming. Farmer respondents also get guidance on pest and disease control from government 
and private agricultural extension agents.  
 
Private extension agents are considered more often to assist the farmers in conducting plant 
cultivation and pests and diseases control. The private extension agents are the agents of 
production facilities (agricultural medicines or pesticides) assigned by the company to socialize 
and promote their products to the farmers. This is in accordance with the results of Olughu et al 
(2019) that herbicide use by farmers who are not recommended is caused by a lack of knowledge 
of farmers in using herbicides requiring contact with extension agents, so that farmers receive 
information and training from extension agents on use the right herbicide. According to Cahyono 
and Agunga (2016) that the existence of information and communication technology (ICT) can be 
used by farmers in communicating innovation to farmers. Communication innovations such as the 
use of pesticides at the farmer level can be done by using ICT in a farmers group. The existence 
of farmer groups is very important in supporting the fulfilment of the need for food (rice) that is 
safe for consumption. The results of the research by Limi et al (2018) that local institutions have a 
strategic role in facilitating farmers to increase production capacity for food needs fulfilling. 
 
Chemical Pesticides Use Policy 
Table 2, Shows that the majority of farmer respondents were aware of government regulations 
regarding the use of chemical pesticides in lowland rice farming. However, there are also lowland 
rice farmers who do not know any of these rules. Farmers know the rules for using pesticides from 
agricultural extension agents as well as from group meetings attended by extension agents and 
other fellow farmers. The existence of farmer groups and agricultural extension agent as a place 
for learning farmers is still hoped for farmers. 
 
Table 2:  Farmers' knowledge of government policies in the use of chemical pesticides in 

lowland rice. 

No Knowledge of policies / rules for using production inputs % 

1. Really know the rules of  the right pesticide use 9.09 
2. Know the rules of  the right pesticide use 63.64 
3. Knowles the rules of  the right pesticide use 16.36 
4. Do not know the rules of  the right pesticide use 10.91 

Source: Processed Primary data, 2018 
 
This is supported by the results of a study by Fan et al (2015); Damalas et al (2017) and Olughu 
et al (2019) that government assistance is still needed (in this case agricultural extension agent) 
so that farmers get knowledge about how to use the right herbicides and non-governmental 
organizations in the form of loans and subsidies for farmers to apply herbicides with the right 
amount for effective weed control. Stadlinger et al (2013) shows that poor pesticide handling 
practices and risk-awareness among African farmers puts human health and the environment at 
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risk. Poor governmental importation practices and unregulated private imports indicate serious 
weakness in the management of pesticide importation in Zanzibar. Sankoh et al (2016) showed 
that that a wide range of pesticides are used by rice farmers in Sierra Leone with 60% of the 
pesticides used entering the country illegally. Most farmers have no knowledge about the safe 
handling of pesticides as 71% of them have never received any form of training.  
 
Farmers’ Behaviour in the Use of Chemical Pesticides 
The behaviour of farmers in the use of chemical pesticides is seen from the actions of farmers 
using pesticides for pest control in rice crops. The farmer's actions are seen from the time, 
frequency and dose of use. Based on the study results (Table 3) it was found that in terms of the 
time of pest and disease control, more of the respondent farmers (58.18%) sprays as 
recommended. As for the frequency and dosage of chemical pesticide use, most farmers (above 
60%) indicated less or not as recommended. Farmers who carry out pest control based on the 
recommended time do so in the morning with prior observations of plants in advance to see 
whether there are symptoms of an attack or not on rice crops. If it is seen that there are new 
insect pests, the farmers will spray on the lowland rice crops. Whereas farmers who do not pay 
attention to the recommendations for spraying time conduct pest control on a scheduled basis 
once a week without first seeing the presence or absence of symptoms of pest and disease that 
attacks on rice plants planted. The differences in farmer's behaviour in the use of pesticides in 
terms of time, frequency and dosage are related to farmers' knowledge about the dangers of 
pesticides. Damalas and Koutrobas (2018) stated that the level of knowledge and awareness of 
farmers about the risk of pesticides is very important in improving security in all aspects of 
handling pesticides. Knowledge is related to the understanding of concepts while consciousness 
is not related to knowledge but attitude. For this reason, farmer's behaviour in maintaining safety 
for the use of pesticides is influenced by perceptions, attitudes, and abilities. Result from studies 
cotton farmers in Cina by Liu and Huang (2013) find that farmers who are more risk averse use 
greater quantities of pesticides. Farmers behave in a loss averse manner in the health domain 
and place more weight on the importance of health over money in the loss domain.  
 
Table 3: Use of chemical pesticides by farmers 

No Category 

Farmer Behaviour Indicators in the Use of 
Chemical Pesticides 

Time  Frequency  Dose  

(n=55) (n=55) (n=55) 

% % % 

1. As recommended 58.18 14.55 21.82 
2. Sometimes as recommended 29.09 18.18 14.55 
3. Less as recommended 10.91 41.82 36.36 
4. Not as recommended 1.82 25.45 27.27 

Source: Processed Primary data, 2018 
 
Based on the frequency of chemical pesticide use, farmers spray between 7-8 times per season 
(25.45%). Farmers consider that repetitive and scheduled spraying could prevent lowland rice 
crops from attack by pests and diseases which can damage the plants. The dose for using 
chemical pesticides is not appropriate with the recommendations of agricultural extension agents. 
The recommended dosage by local agricultural extension agents is from 0.4 to 1.5 litres/ha, while 
farmers use pesticides more than 3 litres/ha. This indicates excessive use of doses by farmers in 
the hope that plant pests can die immediately after spraying. Farmers already know the dosage of 
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pesticide use from extension agents and from the label for pesticides packaging, but most farmers 
add doses to ensure pests and diseases that attack rice crops dead as soon as. The study at 
vegetable farmer by Bhandari et al, (2018) show that pesticides and insecticides, especially 
pyrethrins and pyrethroids as well as organophosphate, were the most frequently used. The 
average type of pesticide used by farmers in one spraying operation was two types of pesticides 
with a range of uses of 1-4 types of pesticides. The use of more than one type of pesticide in one 
spraying by farmers aims to be able to eradicate different pests/diseases. Most farmers 
experienced headaches and itching. Some of them admitted that the cause of a headache they 
experienced was by frequent inhalation of chemicals. The impact of using pesticides can cause 
disruption to human health. Samosir et al (2017) reported that pesticide exposure has an impact 
on the health of farmers in the form of poisoning, blood concentration levels are abnormal and 
have a balance disorder. 
 
Some External Factors that Influence Behaviour of Farmers in the Use of Chemical 
Pesticides 
 
The behaviour of farmers in the use of pesticides is related to the role of farmer institutions (farmer 
groups) and government policies. Based on correlation analysis, the role of farmer groups in 
making group rules is significantly related to farmer's behaviour in the use of chemical pesticides 
with a correlation value of 0.409; while government policy factors have a significant relationship 
with the role of groups and farmer behaviour in the use of doses with a correlation value of 0.431 
and 0.322.  The results of the regression analysis also show that there is a similar effect between 
government policy and farmer behaviour in the use of pesticides to the value of alpha (0,03 < 
0,05). Judging from these, the t-count value is greater than the t-table value (2,207 > 1,678). A 
significant influence /real also takes place between the role of farmer groups against farmer 
behaviour in the use of pesticides (0.015 < 0.05). Judging that t-count value is greater than the t-
table value (2.518 > 1.678), and the significant effect between government policy and the role of 
the group with the alpha value (0.001 < 0.05).and the t-count value is greater than the t-table 
value (3.428 > 1.678). The results of the correlation between the role of groups, government 
policies and the behaviour of farmers in the use of production inputs can be illustrated in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Interlinking between the role of farmer institutions, government policies and farmer 

behaviour in the use of production inputs 

 

 
 

Farmer behavior 

Government  
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Role of farmer institutions 
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The relationship between the three factors as indicated in Figure 1 shows that government policy 
in the use of pesticides is a concern to farmers in group activities to implement these rules to the 
group members. The manifestation of the implementation of government policy is that farmers 
who are members of farmer groups through assistance by extension agents make group’s rules 
about the procedures for using pesticides through group meetings to be mutually agreed upon. 
The rule is the basis for each member of the farmer group in pests and diseases control in lowland 
rice crops. 
 
Based on the findings of the research that farmers' behaviour in the use of chemical pesticides is 
not in accordance with recommended recommendations. Farmers’ behaviour in the use of 
chemical pesticides is influenced by the role of farmer groups and the existence of government 
policies. The role of farmer institutions/farmer groups in the study area had minimum influence. It 
can be seen from the absence of group rules in the use of pesticides in the control of pests and 
diseases of rice crops. The result is that most farmers use pesticides beyond the threshold of both 
the frequency and dosage used. Farmers believe that the use of chemicals for pest and disease 
control is very effective. Mustikarini et al (2014) showed that farmers were satisfied with the use of 
pesticides and there was a positive correlation between the frequency of pesticide use and 
farmers' loyalty to using pesticides. According to Adomako et al (2015), reliance on chemical 
agriculture to increase production threatens environmental sustainability. Farmers already know 
the impact of excessive use of chemicals on grain/rice produced. Most farmers complaint about 
frequent headaches and itching and other illnesses are believed by farmers themselves to be due 
to frequent exposure to chemicals (pesticides). But farmers prefer to avoid the risk of crop failure 
due to pest attacks rather than production security. Yuantari et al (2015) stated that the behaviour 
of excessive use of pesticides can cause various chronic diseases due to the routine use of 
pesticides that are still difficult to detect.   
 
The government policy regarding the use of pesticides has not been implemented at the farm 
level. The link between government policies and the institutional role in making group rules in the 
use of chemical pesticides can influence farmers' behaviour to use pesticides wisely. Regulations 
made by the government can be used as a reference by farmer groups to make rules at the group 
level on how to use chemical pesticides wisely as a guideline for farmers to use pesticides in 
pests and diseases control in lowland rice plants. Rules made by groups need to be accompanied 
by enforcement of sanctions for farmers who violate these rules. According to Ville et al (2017) 
cooperation between formal and informal institutions is needed in the implementation of policies in 
the food production system for the domestic sector. The conditions in the study area indicate that 
government regulations did not work effectively. At the farmer group level, there is no regulation 
on the use of pesticides for its members, so farmers use chemical pesticides according to their 
respective experiences which tend to exceed the recommended dosage. This is very dangerous 
because excessive use of chemical pesticides can have an impact on the quality of grain or rice 
produced and the direct impact on farmers' health itself and so impact the environment. According 
to Wilkinson et al (2015) strengthening local institutions (farmer groups) can play a role in 
delivering information or knowledge to local communities. So according to Wilkinson, local 
institutions can be used by policymakers and development actors as knowledge repositories. 
 
In the research area, there are a small number of farmers who have used organic pesticides, but 
their goals are only to increase plant hormones. Organic pesticides in the research area are less 
available and farmers are less interested. The results of Praditya and Syafrial (2017) show that 
price factors, product availability, product effectiveness, and farmer awareness influence farmers' 
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decision to use organic pesticides. The fact that there are no sanctions for excessive use of 
pesticides cause farmers not to pay attention to the use of pesticides wisely.  If consumers uses 
the level of chemicals (content) to determine the price of buying grain/rice, it is possible that 
farmers will pay attention to the use of pesticides. 
  
Conclusion and Recommendations 
 
Farmer's behavior in the use of chemical pesticides is not in accordance with the 
recommendation. External factors that influence farmers' behavior in the use of chemical 
pesticides are the role of farmer institutions and the existence of government policies. Therefore, 
in changing the behavior of farmers in excessive use of chemical pesticides, the synergy between 
the government as a policymaker with farmer institutions in making group rules regarding the use 
of chemical pesticides is needed. Besides, other agribusiness actors such as institutions are 
expected to play a role in changing the farmers’ behavior in excessive use of chemicals by only 
buying grain/rice from farmers with fixed levels of chemical residue. 
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