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ABSTRAK 

 

        Setiap tahun penggunaan pestisida mengalami peningkatan, namun diikuti 
juga dengan meningkatnya pencemaran lingkungan dan gangguan kesehatan  pada 
petani dan konsumen. Perilaku yang tidak aman petani dalam menggunakan 
pestisida telah menjadikan budaya di petani Indonesia. Tujuan penelitian ini untuk 
menggali serta menganalisis perilaku petani dalam menggunakan pestisida serta 
mengembangkan toolkit reduksi risiko pestisida berbasis analisis risiko dan 
HACCP sebagai upaya pencegahan pajanan pestisida. 
        Metode penelitian  adalah kuantitatif dengan desain penelitian menggunakan 
metode survei. Lokasi penelitian di Desa Curut Kecamatan Penawangan 
Kabupaten Grobogan Jawa Tengah. Sampel penelitian  terdiri dari 54 petani yang 
diambil berdasarkan kriteria inklusi. Pengolahan data menggunakan perhitungan 
analisis risiko untuk menentukan tingkat risiko (RQ) serta menggunakan Critical 
Control Point (CCP) untuk menyusun toolkit.  
        Pajanan pestisida dapat masuk ke dalam tubuh petani melalui kulit, 
pernapasan dan pencernaan. Petani  terpajan pestisida pada waktu membawa, 
menyimpan, memindahkan konsentrat, mencampur, menyemprot serta 
membersihkan alat semprot. Berdasarkan hasil perhitungan RQ,  54 petani 
mendapatkan nilai lebih dari 1 yang berarti lebih dari batas aman yang 
diperkenankan. Perilaku petani yang tidak aman dalam menggunakan pestisida 
antara lain 50% petani menggunakan bahan aktif dalam sekali pencampuran 7-8 
jenis. 61,1% petani tidak memperhatikan petunjuk pada label kemasan, tidak 
menggunakan alat pelindung diri.  Analisis risiko memberikan gambaran  pajanan 
pestisida dalam tubuh petani melalui identifikasi bahaya, dosis respons, penentuan 
pajanan serta penetapan karakteristik risiko. 
         Toolkit reduksi risiko pestisida merupakan hasil pengembangan instrumen 
yang disusun berdasarkan analisis risiko dan penetapan titik kendali kritis. 
Diharapkan dengan tersusunnya toolkit ini dapat merubah perilaku petani dalam 
menggunakan pestisida sehingga mengurangi pajanan pestisida pada petani dan 
pencemaran lingkungan. 
 

Kata kunci: Petani, Pestisida, Kesehatan, Lingkungan,  Analisis Risiko. 
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Abstract 

 

        The use of pesticides has been  increasing every year, yet  it is followed by 
the increase of environmental pollution and health problems of  farmers and 
consumers. The unsafe behaviours of the farmers in the use of pesticides have 
become part of everyday practices of farmers in Indonesia. The objectives of this 
study were to explore and analyse the behaviours of farmers in the use of 
pesticides, as well as to develop a pesticide risk reduction toolkit based on risk 
analysis and HACCP to prevent the exposure of pesticides. 
        The research method of this study was quantitative in which survey method 
was used as the research design. This study was conducted in Curut Village 
District of Penawangan Grobogan, Central Java. By applying inclusion criteria, 54 
farmers were included as the research sample.The data was analysed by using risk 
analysis calculation to determine the risk level (RQ) and by using Critical Control 
Point (CCP) in order to develop the toolkit. 
        The pesticide exposures could detrimentally affect farmers through skin, 
respiratory and digestions systems. Farmers might be exposed to pesticides when 
they carried, stored, transferred the concentrate, mixed, sprayed and cleaned the 
spray equipments after they were used. Based on the calculation of RQ, 54 
farmers received more than 1 point, which meant that the risk limit was more than 
the safe limit allowed. The unsafe behaviours in using the pesticides included 
50% of the farmers used a mixture of 7-8 types of active ingredients at once, 
61.1% of the farmers did not pay attention to the instructions on the label and did 
not use personal protective equipments as well.  The risk analysis has provided the 
description of the pesticide exposures in the body of the farmers by means of 
hazard identification, dose response, exposure determination and identifying risk 
characteristics.  
        The toolkit pesticide risk reduction was the result of the development of an 
instrument which was based on the risk analysis and the determination of the 
critical control point. It was expected that by using this toolkit farmers would alter 
their behaviours in using pesticides so that the pesticide exposure for the farmers 
and the enviromental pollution could be reduced. 
 
 
Keywords: Farmers, Pesticide, Health, Environmental, Risk Analysis 
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RINGKASAN 

 

PENGEMBANGAN TOOLKIT REDUKSI RISIKO PESTISIDA  
UNTUK PETANI MELON BERBASIS ANALISIS RISIKO DAN HACCP 

 

Latar Belakang 

 

        Indonesia merupakan negara agraris sehingga sebagian besar 

penduduknya bekerja dibidang pertanian. Sektor pertanian menyumbang 18% 

terhadap produk domestik bruto dan menjadi sumber pendapatan bagi 45% 

penduduk Indonesia (Irsal Las, 2006).  

        Peningkatan hasil pertanian diimbangi juga dengan naiknya penggunaan  

pestisida.  Petani menggunakan pestisida untuk membunuh hama dan gulma 

yang mengganggu hasil tanam, namun tanpa disadari penggunaan pestisida 

dapat membahayakan kesehatan petani, konsumen serta lingkungan termasuk 

organisme non target  yang membantu mengolah hasil pertanian.  

        Data yang dikumpulkan WHO menunjukkan 500.000-1.000.000 orang 

per tahun di seluruh dunia telah mengalami keracunan pestisida dan sekitar 

500-1000 orang per tahun di antaranya mengalami dampak yang sangat fatal 

seperti kanker, cacat, kemandulan dan gangguan pada hepar. Pada tahun 2000 

tercatat keracunan bahan kimia sekitar 300.000 serta 70.000 kematian pada 

anak (IPCS, WHO, 2004). 

        Berbagai penelitian tentang dampak kesehatan akibat pemakaian 

pestisida telah dilakukan antara lain, penelitian adanya kandungan pestisida 

pada air susu ibu yang terpajan pestisida (Waliszewski,  2009); terdapatnya 

hubungan antara kejadian kanker pada anak dengan pekerjaan orang tua yang 

terpajan pestisida (Yuon K.Shim, et al, 2009). Penelitian juga menunjukkan 

bahwa pajanan pestisida dapat menurunkan enzim acetylcholinesterase 

(AChE) dan BuChE, hingga menyebabkan keluhan pusing dan sakit kepala 

pada petani (Jintana Sirivarasai, 2009). Pajanan pestisida dapat menyebabkan 

penyakit gondok (Golder, 2010) serta adanya perubahan pertumbuhan sel 
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pada kelahiran bayi akibat pajanan diazinon dan parathion (Adigun A.A., 

2010), serta keterlambatan perkembangan anak usia dini dipengaruhi oleh 

lingkungan yang terpajan pestisida pada waktu ibu mengandung (Lovasi, 

2011).  

        Di samping itu, pestisida yang berlebihan dapat mencemari lingkungan 

seperti pada air dan tanah (Karyadi ,2008; Munawir, 2005; 2010, Anderson, 

2006). Dampak negatif dari penggunaan pestisida, baik organophosfat 

maupun organoklorin di perkebunan teh di India dapat menyebabkan 

berkurangnya jumlah mikroba pada tanah dibandingkan dengan tanah kontrol 

yang tidak menggunakan pestisida (Bishnu A, et al; 2008).  

Regulasi dan upaya pemerintah untuk mencegah dampak negatif dari 

penggunaan pestisida telah lama dilakukan, namun kenyataannya sampai saat 

ini penggunaan pestisida oleh petani masih jauh dari standar aman baik 

terhadap lingkungan maupun terhadap dampak lanjutan yaitu menurunnya 

derajat kesehatan (Maryono 2006, Dasgupta, 2007, Purnawati, 2008).  

Pedoman tentang bahaya pestisida telah dikembangkan dari mulai 

pengenalan jenis pestisida, bahaya yang timbul hingga cara penanganan dan 

pencegahan  pada kasus keracunan pestisida (Pesticide Action Network, 2000; 

Dinas Pertanian 2004; Direktorat Pupuk dan Pestisida, Kementerian Pertanian 

2011). Namun itu semua belum dapat merubah pola pikir dan perilaku petani 

dalam menggunakan pestisida sebagai bahan kimia berbahaya. Kajian analisis 

risiko merupakan metode yang baik dan rinci dalam upaya pengendalian 

risiko. Penelitian  ini menggunakan analisis risiko dan HACCP karena 

mempunyai tahapan yang runtut dan logis mulai dari identifikasi bahaya, 

penilaian pajanan, dose response, penentuan karakteristik risiko, penetapan 

titik kendali kritis hingga pengendalian risiko. 

Tujuan penelitian ini adalah untuk menggali serta menganalisis perilaku 

petani dalam pemakaian pestisida serta mengembangkan toolkit reduksi risiko 

pestisida untuk petani berbasis analisis risiko dan HACCP. Adapun tahapan 

dalam tujuan penelitian ini sebagai berikut: (1) Mengidentifikasi bahaya 

pestisida dengan mengetahui sumber bahaya dan karakteristik bahan kimia 
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yang digunakan serta mengidentifikasi perilaku petani dalam pemakaian 

pestisida. (2) Menganalisis alur dan tingkat pajanan masuknya pestisida ke 

dalam tubuh petani. (3) Menganalisis karakteristik risiko dari penggunaan 

pestisida di lahan pertanian. (4) Menetapkan titik kendali kritis dalam upaya 

pengendalian risiko pestisida. Hasil penelitian ini diharapkan dapat 

memberikan kontribusi dalam mengembangkan metodologi baru untuk 

menyusun toolkit dengan memadukan antara analisis risiko dan titik kendali 

kritis pada HACCP sebagai instrumen pengendalian risiko pestisida. 

 

Metode  

        Penelitian ini dilaksanakan di Desa Curut Kecamatan Penawangan  

Kabupaten Grobogan yang merupakan sentra tanaman melon terbesar di Jawa 

Tengah. Metode penelitian ini adalah kuantitatif dengan desain penelitian 

menggunakan metode survei. Pengolahan data pada penelitian ini 

menggunakan perhitungan analisis risiko dengan menghitung intake pajanan 

pestisida untuk mengetahui tingkat risiko (RQ). Tahapan dalam pengolahan 

data yaitu: 

1. Identifikasi bahaya 

Menganalisis perilaku petani dan dampak negatif yang disebabkan karena 

pestisida yang digunakan oleh petani melon di desa Curut Kecamatan 

Penawangan Kabupaten Grobogan.  

2. Penilaian Pajanan 

Perkiraan besaran, frekuensi dan lamanya pemajanan pada petani karena 

penggunaan pestisida. Penilaian pajanan pestisida pada petani berdasarkan 

hasil observasi serta wawancara dengan kuesioner  untuk mendapatkan 

data tentang: 

a. Konsentrasi pestisida dalam udara  

Konsentrasi pestisida yang terukur berdasarkan prediksi dengan 

mengamati jumlah pestisida yang digunakan dibandingkan dengan 

luas lahan pertanian, dihitung dengan satuan (mg/m3). 
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b. Laju asupan pajanan  

Banyaknya pestisida yang terhirup dalam waktu 24 jam.    

c. Waktu pajanan  

Lamanya waktu petani di lahan pertanian dihitung dengan satuan 

(jam/hari). 

d. Frekuensi pajanan  

Banyaknya jumlah hari dalam satu tahun dimana petani menghirup 

udara (pajanan pestisida) di lahan pertanian. Dihitung dengan satuan 

(hari/tahun). 

e. Durasi pajanan  

Lamanya waktu tinggal petani di daerah pertanian, dihitung dengan 

satuan tahun 

f. Berat badan petani (kg).  

Berat badan petani pada waktu dilakukan penelitian, dihitung dengan 

satuan kg. 

 Untuk menilai pajanan dengan menggunakan rumus: 

I =  C x R x t x f x Dt  
Wb  

 : 2 

Hasil asupan melalui inhalasi (I) dibagi 2 karena petani dalam 

melakukan penyemprotan tidak setiap hari. 

3. Penilaian Dosis Respon 

Menetapkan nilai-nilai kuantitatif toksisitas yang dinyatakan dalam dosis 

referensi (RfD). 

4. Karakteristik Risiko 

Penetapan karakteristik risiko menggunakan rumus 

Risk Quotient (RQ) =      Intake  
RfC  

  

Risiko perlu dikendalikan jika hasil RQ>1, sedangkan RQ≤1 risiko tidak 

perlu dikendalikan tetapi perlu dipertahankan agar nilai RQ tidak 

melebihi 1 (EnHealth, 2002). 

5. Penetapan Titik Kendali Kritis 

Penetapan titik kendali kritis berdasarkan peringkat  besarnya pajanan. 
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Hasil dan Pembahasan 

        Petani melon di desa Curut hampir setiap hari terpajan pestisida, hal ini 

terjadi karena setelah 4 hari tanaman melon ditanam, petani mulai 

menyemprotkan pestisida. Petani  terpajan pestisida dapat melalui inhalasi hal 

ini terjadi karena setiap kali menghirup udara di lahan pertanian tanpa 

disadari petani menghirup pestisida  yang telah mereka semprotankan pada 

tanaman. Yang kedua dapat melalui proses pencernaan, petani membawa 

bekal makanan ke lahan pertanian tanpa menggunakan penutup makanan. 

Bekal makan siang yang dibawa dari rumah hanya dimasukkan dalam 

tas/keranjang. Kebiasaan petani di desa Curut pada waktu siang hari,  makan 

dan minum di lahan pertanian sehingga pestisida dapat masuk melalui proses 

pencernaan. Hal ini dipertegas oleh Zhou et al., 2012  bahwa di China, 

pajanan pestisida dapat masuk dalam makanan, sehingga perlu dilakukan 

pemantauan terus menerus. Sedangkan yang ketiga pajanan pestisida dapat 

masuk dalam tubuh petani melalui dermal, hal ini terjadi karena petani pada 

saat melakukan pencampuran dan penyemprotan tidak menggunakan alat 

pelindung diri yang standar, mereka langsung menyentuh pestisida dengan  

konsentrat  tinggi. 

        Berdasarkan sumber masuknya pestisida dalam tubuh petani, dapat 

melalui proses pemindahan yaitu petani membawa pestisida ke lahan 

pertanian. Pencampuran merupakan proses mencampur pestisida dari 

konsentrasi yang tinggi kemudian dilakukan pengenceran. Penyemprotan 

merupakan proses pajanan yang paling lama, hal ini sangat tergantung juga 

dengan luas lahan yang dimiliki. Semakin luas lahan yang dimiliki semakin 

lama waktu semprotnya sehingga semakin lama proses pajanannya. 

Pencucian merupakan proses mencuci alat semprot sedangkan penyimpanan 

merupakan proses menyimpan sisa pestisida yang belum digunakan. 

        Berdasarkan hasil penelitian perilaku petani dalam menggunakan 

pestisida mempunyai  kebiasaan yang masih jauh dari perilaku aman dan 

benar dalam  menggunakan pestisida. Hal ini dibuktikan dari perilaku petani 

pada proses membawa, petani menggendong tangki pada punggung  dalam 
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kondisi basah. Jarak pestisida yang cukup dekat dengan tubuh serta pestisida 

yang dibawa mempunyai konsentrasi sangat tinggi merupakan potensi 

terpajannya pestisida dalam tubuh melalui kontak dermal dan inhalasi. 

        Pada proses pencampuran, perilaku petani pada waktu mencampur masih 

banyak  yang melakukan pencampuran beberapa jenis pestisida dalam sekali 

semprot. 61,1% tidak memperhatikan petunjuk yang tertera pada label 

kemasan. Pestisida yang digunakan petani melon di desa Curut berbagai 

macam merk dagang. Namun, pemilihan pestisida terkadang ada yang belum 

tepat hal ini terbukti bahwa pestisida yang digunakan berbeda merk dalam 

sekali pencampuran tetapi mempunyai bahan aktif yang sama.  

        Pencampuran yang tidak sesuai dapat berbahaya karena bahan kimia 

tersebut bila dicampur mempunyai sifat aditif dan sinergi yang dapat 

membahayakan kesehatan petani, konsumen serta lingkungan. Menurut 

penelitian Naravaneni dan Jamil, (2007) pencampuran beberapa bahan aktif 

sulit untuk mendeteksi dampak negatifnya, disamping itu hasil penelitiannya 

juga membuktikan bahwa jenis bahan aktif serta frekuensi penyemprotan 

mempengaruhi penurunan enzim kholinesterase pada tubuh petani. 

Pencampuran beberapa bahan aktif dapat membahayakan karena bila terjadi 

pertemuan bahan aktif yang dapat menimbulkan sifat sinergi seperti yang 

dibuktikan oleh Dikic et al., 2012.  

        Berdasarkan hasil perhitungan prediksi pajanan pestisida bahwa nilai RQ 

yang didapat telah melebih angka 1 (satu), 38,9% nilai RQ terbanyak antara 

5-10. Tingginya nilai RQ karena petani di Desa Curut selalu mencampur 

beberapa jenis pestisida dalam sekali penyemprotan. 

       Berdasarkan hasil analisis risiko dan HACCP disusun panduan/toolkit 

yang juga dibuat bersama petani dan secara khusus digunakan oleh petani. 

Penyusunan toolkit disusun berdasarkan alur kerja petani serta 

memperhatikan kebiasaan petani. Sehingga,  penyajian toolkit didesain 

dengan tulisan yang mudah terbaca, terdapat gambar yang digunakan untuk 

mempermudah  maksud dari tulisan serta sesuai dengan alur petani ketika di 

lahan.  
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        Toolkit ini disusun tidak hanya untuk digunakan oleh petani di Desa 

Curut, namun dapat digunakan oleh petani lainnya.  Harapannya dengan 

adanya toolkit ini, perilaku petani dalam menggunakan pestisida akan lebih 

baik dan aman sehingga akan dapat meningkatkan kesehatan petani, 

konsumen serta lingkungan. 

 

Simpulan 

        Perilaku petani di desa Curut dalam menggunakan pestisida kurang baik 

antara lain: tangki semprot yang dibawa oleh petani masih mengandung 

pestisida, petani mencampur pestisida  kurang lebih 3-8 jenis pestisida dalam 

sekali pencampuran, jarang membaca label pada kemasan sehingga dosis 

tidak sesuai ukuran yang dianjurkan, melakukan proses penyemprotan tidak 

sesuai jadwal/petunjuk dalam kemasan, tidak memperhatikan arah angin, 

disemua tahapan tidak menggunakan alat pelindung diri yang baik dan benar. 

Berdasarkan hasil perhitungan nilai RQ dari 54 petani nilai RQ  melebihi dari 

1 dengan prosentase terbanyak 38,9% nilai RQ 5-10.  

        Toolkit reduksi risiko pestisida untuk petani merupakan instrumen yang 

disusun berdasarkan analisis risiko dan penetapan titik kendali kritis yang 

dilakukan dengan FGD antara petani di Desa Curut, kelompok tani serta 

Dinas Pertanian diharapkan dapat mengurangi pajanan pestisida pada petani 

di Desa Curut. 

       Saran dari penelitian ini, sebaiknya perlu kerjasama antar kelompok tani, 

Dinas Pertanian dan Dinas Kesehatan, Distributor/Agen pestisida serta 

Perguruan Tinggi membantu agar terlaksananya Toolkit Reduksi Risiko 

Pestisida(TR2P). Harapannya petani patuh dan taat selama mengaplikasikan 

pestisida sesuai petunjuk TR2P.  
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Summary 

 

Developing A Pesticides Risk Reduction Toolkit  
for  Melon Farmers Based on Risk Analysis And Hazard Analysis 

Critical Control Point (HACCP) 
 

Introduction 

Indonesia is an agricultural country which most of the people work in 

agricultural sectors. The agricultural sectors give their contribution of 18% of the 

gross domestic product and become an income source for the Indonesian people for 

about 45% (Irsal Las, 2006). 

 The increase of the agricultural products is assosiciated with  the increase of 

the pesticides usage. The farmers use  pesticides to kill the pests and weeds which 

harm their crops and yet, the pesticides can also be harmful to themselves, 

customers and the environment including the nontarget organisms which might be 

useful in the cultivation the crops. 

 The data collected by WHO showed that 500.000 – 1.000.000 in the world 

per year had been poisoned by the pesticides and about 500 – 1000 persons per year 

got badly effect such as: cancer, disabilities, infertility and disorder of the liver. In 

2000, it was stated that 300.000 people were poisoned by chemical materials and 

about 70.000 children were dead because of it (IPCS, WHO, 2004). 

 Many researches on the health effects of the pesticides use have been 

conducted, among others are the pesticides content of breast milk (Waliszewski, 

2009) and  the correlation between the incidence cancer in among children work 

parents  are exposed to pesticides (Yuon K, Shim, et al, 2009). The pesticides 

exposure can deteriorate the acetylcholinesterase enzyme (AChE) and BuChE and 

cause dizziness and headache complaints to the farmers (Jintana Sirivarasai, 2009). 

The pesticides exposure can also cause the mumps (Golder, 2010) and the changes 

in cell growth on the childbirth as a result of diazinon and parathion exposure 

(Adigun A.A., 2010). The developmental delay of an early childhood is influenced 
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by the environment where is exposed to the pesticides during the pregnancy 

(Lovasi, 2011). 

 Moreover, the excessive pesticides can pollute the environment as in water 

and soil (Karyadi, 2008; Munawir, 2005; 2010; Anderson, 2006). The negative 

impacts of the pesticides use for both organophosfat and organochlorine at the tea 

plantation in India cause a reduction in the number of microbes in the soil compared 

to the soil without any pesticides (Bishnu A, et al; 2008).  

 The government regulations and efforts to avoid the negative impacts of 

using the pesticides have been carried out but, in fact the use of the pesticides by the 

farmers is far from the safety standard both for the environment and for the 

continued impact as declining the health level (Maryono, 2006; Dasgupta, 2007; 

Purnawati, 2008). 

 The guidelines of the dangers of the pesticides have been developed starting 

from the introduction of the kinds of pesticides, the arising hazards, to the 

prevention and handling of the poisoning pesticides cases (Pesticide Action 

Network, 2000; Agriculture Department, 2004; Directorate for Fertilizer and 

Pesticide of Ministry of Agriculture, 2011). In fact, the guidelines still can change 

the farmers’ mindset and behavior in using the pesticides as the dangerous chemical 

materials. The risk analysis is a good and complete method in the efforts of the risk 

control. The risk analysis and HACCP have the systematic and logical steps starting 

from danger identification, exposure assessment, dose response assessment, then 

risk characteristic determination, next, determination of critical control points and 

finally, risk control.  

 The objective of this study is to develop the pesticides risk reduction 

instruments for the melon farmers based on risk analysis and HACCP. The stages of 

this research are (1) To identify the danger of pesticides by knowing the source of 

danger and the chemical characteristic used and to identify the farmers’ behavior in 

using the pesticides, (2) To analyze the flow and level of the exposure of the entry 

pesticides to the body of the farmers, (3) To analyze the risk characteristic of the 

use of the pesticides in the farm field, (4) To determine the critical control points in 

the efforts of the risk control. The results of this study are supposed to give 
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contributions to develop a new methodology in arranging a good toolkit by 

combining risk analysis and critical control points as the instruments of the 

pesticides risk control.  

 

Methods 

The study was conducted in Curut Village in Penawangan District, 

Grobogan Central Java province as the center of the largest melon plants in 

Central Java. This research method was quantitative research design using survey 

methods. The analysis of the data in this study used a calculation of risk analysis 

to calculate the intake of pesticide exposure in determining the level of risk (RQ). 

The stages of the data process, were: 

1. Identification of  the hazards of pesticides 

This stage analyzed the farmers’ behaviour and the negative impacts caused 

by the pesticides which used by the melon farmers in Curut Village in 

Penawangan District, Grobogan Central Java Province. 

2. Finding the values of the exposure 

This stage found the estimation of the frequent and length of the exposure of 

the pesticides used by the farmers. This activity was obtained by doing 

observations, interviews and distributing questionnaires of: 

a. The pesticides concentrations in the air 

Pesticide concentration was measured based on the prediction by 

observing the amount of pesticides used in comparison to the vast 

agricultural land and was calculated by the unit(mg /m3) 

b. The intake rate exposure 

The amount of pesticides inhaled in the period of 24 hours  

c. Time of exposure 

The length of period used by the farmers in the field area used by units 

(hour/day) 

d. Frequency of exposure 

It is a number of days in a year which farmers inhaled the air (pesticide 

exposure) on agricultural land. It was calculated by the units (days /year). 
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e. The exposure duration 

It is the length of time living of the farmers on the agricultural area and 

calculated by unit year 

f. The Farmer’s weight (kg) 

It is the farmers’ weight during the study was conducted and it is counted 

by units of kg 

To assess the exposure using the formula: 

  I =  CxRxtxfxDt
Wb

 : 2 

 Intake value divided by 2 with reason, farmers do not spray every day. 

3. The dose-response assessment  

This activity is done by determining the quantitative toxicity values which 

stated in the reference dose (RfD). 

4. The risk characteristics 

To determine the risk characteristics, it uses the formula of: 

Risk Quotient (RQ) =
     Intake 

RfC 
 

Risks need to be controlled if the results RQ>1, while RQ≤1 risks do not 

need to be controlled but they have to be maintained so as not to exceed the 

RQ value1 (EnHealth, 2002). 

5. The determination of critical control point 

The determination of critical control point it done based on the level or the 

amount of exposures.  

 

Results and Discussion 

        The melon farmers in the Curut village were almost exposed to pesticides 

every day. It might happen because they began to spray the pesticides after the 

fourth days of planting the melon. They were exposed to pesticides via inhalation 

because every time they inhaled the air in the farmland, they also inhaled the 

pesticides which they had sprayed towards their plants. The second was through 

ingestion.The farmers brought food to the farmland without using any cover food.  



xxxvi 
 

The lunch which they brought from home just put in a bag  or basket. The habit of 

the farmers in Curut village were eating and drinking on farmland area during the 

day so that the pesticides could go inside the body through the digestive process. 

Zhou et al., 2012 stated that in China, exposure to pesticides could go into the 

food, so it needs to be monitored continuously. And the third, pesticide exposure 

could enter the body through the farmers’ skin and it was because the farmers did 

not use standart personal protective equipment during mixing and spraying the 

pesticides and they directly touched pesticides with high concentrations. 

        According to the entry sources of the pesticides in the body of the farmers, it 

might go into the body through the process of moving which was the process 

when the farmers brought the pesticides to the farmland. The mixing process was 

the process of mixing the pesticides from the high concentration then it was 

diluted. While spraying was the longest exposure process. It really depends on the 

land area owned. 

        The more land owned by the farmers, the longer time to spray so the longer 

the process of exposure. Laundering is the process of washing the syringe while 

storage is the process of storing unused pesticide residue. 

Based on the results of the study, it can be concluded that the behavior of 

farmers using pesticides has become a habit. But this habit was still far from safe 

and correct behavior in the use of pesticides. It was seen from the behavior of 

farmers in the process of carrying and holding tank on their back in a wet 

condition. The farmers put the pesticides quite close to their body and the 

pesticides which they brought has high concentration of the potential exposure to 

the body so the body would be easily exposed by the pesticides.  

In the mixing process, the behaviour of the farmers was still doing the 

mixing process by combining several pesticides in a single spray. It was about 

61.1%  of the farmers did not pay attention to the instructions on the label 

packaging. The pesticides used by the melon farmers in Curut village consisted of 

various kinds of trade marks. However, the selection of pesticides sometimes was 

not right as it is proven that the pesticides used in one mixing had different brands 

but it had the same active ingredient. 
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Mixing incompatible chemicals can be dangerous when process of mixing 

those chemicals was inappropriate and those chemicals would make the synergies 

of their own. This condition can endanger the health of farmers, consumers and 

the environment. According to Naravaneni and Jamil (2007), mixing some active 

ingredients is difficult to detect the negative impacts and in addition to the results 

of the research, it also shows that the type of active ingredients and the frequency 

of spraying affected the lowering of the cholinesterase enzymes in the body of the 

farmers. Mixing some of the active ingredients can be harmful because there is a 

meeting of active ingredient which can cause synergistic properties as done by 

Dikic, et al., 2012. 

Based on the predicted value of the pesticides exposure of RQ values 

obtained have exceeded the number 1(one), 38.9% of the highest RQ value ranges 

between 5-10. The high value of RQ for farmers in Curut village always mixed 

several types of pesticides in one spraying. 

The toolkit guideline was arranged together with the farmers and it was 

used by the farmers themselves specifically. The process of toolkit arragements 

was done based on the farmers performance including the farmers habit so that the 

guideline was easily read and the pictures provided would help them as self-

explanatory.   

 The proposed toolkit is not only intended for the farmers in Curut village 

but also used by other farmers. Hopefully, the farmer’s behaviour in using  

pesticides will be better and safe so the farmer’s health, consumers and 

environment will be much healthier.  

 

Conclusions  

The behavior of farmers in the Curut village in using pesticides was poor, 

e.g: the spray tank carried by farmers still contained of pesticides, farmers mixed 

pesticides approximately 3-8 mixing of pesticides in one mixing, farmers rarely 

read the label on the packaging, they did not pay  attention to the wind direction, 

and they did not use personal protective equipment correctly. Based on the result 
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of calculations, the value of RQ among 54 farmers exceeded the value of 1 with 

highest percentage was 38.9%  with the RQ 5-10.  

Pesticide risk reduction toolkit for farmers is an instrument which is based 

on risk analysis and determination of critical control points made by the FGD 

among farmers in Curut village, farmer groups and the Department of Agriculture 

and it is expected to reduce pesticides exposure in Curut Village.  

The suggestion of this study is to do a good cooperation among farmers, the 

Department of Agriculture and Department of Health, Distributor/Agent 

pesticides and academic authorities to help the implemention of Toolkit Pesticide 

Risk Reduction (TR2P). Hopefull, the farmers obey and apply pesticides as 

directed by TR2P.  

 

 

 




