
International Journal of Biological Engineering and Agriculture 
ISSN: 2833-5376 

Volume 03 Number 03 (2024) 

Impact Factor: 9.51 

SJIF (2023): 3.916 

www.inter-publishing.com 

 

  
International Journal of Biological Engineering and Agriculture 2024,  3(3), 276-282  http://inter-publishing.com/index.php/IJBEA 

 

Article 

Safety and Techniques for Pesticide Application on 

Horticultural Plants in Tanjung Pering Village 

Oktaviani1 , Dinda Putri Valentine1, Diva Ramadona1 

1. Program Studi Proteksi Tanaman, Jurusan Hama dan Penyakit Tumbuhan, Fakultas Pertanian, Universitas 

Sriwijaya  

*  Correspondence: oktaviani@unsri.ac.id  

Abstract: Production factors to achieve greater yields. However, the use of pesticides in this 

agricultural practice raises concerns regarding safety and application techniques. This study 

examines pesticide safety and application techniques on horticultural crops i n Tanjung Pering 

Village. The research aims to evaluate pesticides' active ingredients, safety, and application 

techniques. Data collection methods involve direct observation, discussions, and interviews with 

farmers in Tanjung Pering Village. Primary data were obtained through direct interviews, while 

secondary data were gathered from various relevant sources. The results indicate that farmers use 

various pesticides with diverse active ingredients, such as Lamda cyhalothrin, Cypermethrin, 

Mefenoxam, and Mancozeb. However, pesticide application practices must meet expected safety 

and efficiency standards. Farmers' understanding of dosage, the use of personal protective 

equipment (APD), and application techniques still need improvement. In conclusion, more 

intensive education and awareness campaigns on safe and effective pesticide use are needed to 

enhance farmers' awareness and practices. Recommendations include a better understanding of 

dosage, using complete APD, and avoiding pesticide mixing without adequate knowledge to 

prevent pest resistance and potential hazards for farmers. 
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1. Introduction 

The intercropping system, which is a cropping method where two or more types of 

plants are planted simultaneously on the same land, was described as a way to optimally 

utilize production factors owned by farmers, including more efficient use of fertilizers  and 

pesticides, reducing erosion, and stabilizing soil biology [1]. Interactions between each 

plant in an intercropping system were caused by the intercropping of two types of plants. 

Considerations such as spacing, plant population, harvest age, and plant architecture were 

required to ensure that sufficient space was provided to maximize cooperation and 

minimize competition [2]. 

The bitter melon plant (Momordica charantia L), known for its commercial value 

when cultivated on a large scale, was identified as a vine originating from Asia. Over time, 

varieties with superior taste and appearance have been produced. The products of bitter 

melon plants, which can yield 10-12 fruits per plant or 10-15 tonnes per hectare, have 

become popular among consumers and entered many supermarkets. The soil conditions 
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of the land used in cultivating vegetable crops, especially bitter melon, were noted to 

significantly influence the growth of plants and microorganisms in the soil [3]. 

Long beans (Vigna unguiculata L.), plants originating from West Africa and widely 

cultivated in various regions including Southeast Asia, China, Europe, Oceania, and North 

America, were highlighted for their high consumption frequency in Indonesia, where they 

are consumed 2-3 times per week either raw or cooked [4]. Long beans were recognized 

for their health benefits, including regulating the body's metabolism, increasing 

intelligence, boosting body resistance, and facilitating the digestive process due to their 

high fiber content. The creeping type of long beans, which twine around stakes and 

produce fruit approximately 40-70 cm long, was the type most widely cultivated [5]. This 

research aims to determine what active ingredients are contained in pesticides, their safety, 

and the application techniques used in Tanjung Pering Village. 

 

2. Materials and Methods 

An observation was conducted on horticultural planting land during 2 month 

(Februari-March) at 9 AM until completion in Tanjung Pering, North Indralaya, Ogan Ilir 

Regency, South Sumatra Province (Figure 1a and 1b). Discussions and interviews were 

conducted directly with the farmers in Tanjung Pering Village, Indralaya. It was done to 

gather information about the pesticides used by farmers, their application, and the safety 

or effects of these pesticides. The targets of this observation were insects such as fruit flies 

and aphids on bitter melon and long bean plants, which were planted using an 

intercropping system. The pesticides used included Sidametrin 50 EC, Matarin 50 EC, and 

the fungicide Ridomil Gold MZ 4/64 WG. Documentation, including photos and videos, 

was carried out to support the accuracy and optimal presentation of the information 

obtained. Primary data was collected through direct interviews and discussions with 

farmers to deepen knowledge about pesticide use and application techniques. Secondary 

data was obtained from various references, reports, literature, or previous research to 

support and complete the primary data and report writing. 

 

Figure 1. Location of land from Sriwijaya University to Tanjung Pering, 

Indralaya (a), Observed land (b). 

3. Results and Discussion 

The results obtained from observations in the intercropping land for bitter melon 

and long bean plants are as follows Figure 2: 

 

a b 
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Figure 2. Pesticides used on agricultural land (a), The process of spraying onto 

plants (b). 

Based on the results of observations, it was found that the pesticides used in 

intercropping areas of bitter melon and long beans were insecticides with the active 

ingredients Lamda cyhalothrin 25 g/l, Cypermethrin 50 g/l, and fungicides with the active 

ingredients Mefenoxam 4% and Mancozeb 64% (Table 1). In the intercropping areas of 

bitter melon and long bean plants, many fruit flies (Bactrocera dorsalis), armyworms 

(Spodoptera litura), and javelins (Epilachna sparsa) were found. Diseases that can attack 

or damage bitter melon plants are powdery mildew, anthracnose, wilt, and others. Pests 

that are often found on long bean plants are black ladybugs (Brachyplatys sp.), 

grasshoppers (Oxya sp.), and armyworms (Spodoptera litura). Apart from pests, the Bean 

Common Mosaic Virus (BCMV) and Mungbean Yellow Mosaic Virus (MYMV) were also 

found. The tools and materials used in this study included a magnifying glass for detailed 

pest identification, a field notebook for recording observations, pesticide sprayers, and 

protective gear for safety [6]. Accurate measurements and observations were crucial for 

assessing the pest and disease pressure in the intercropping system [7]. 

 

Table 1. The pesticide used on farmers' land in Tanjung Pering Village. 

No Active ingredients OPT target Plants target 
Time/ 

rules for use 

1. Lamda 

cyhalothrin 25 g/l 

Armyworms, 

grasshoppers, 

feather caterpillars, 

spanworms and 

stem borers. 

Food crops 

(wheat, corn), and 

so on such as red 

onion, palm oil 

and cocoa. 

If the population 

or intensity of 

attacks has 

reached the 

economic 

threshold. How 

to use: high 

volume spraying. 

2. Cypermethrin 

50g/l 

Insects Fruit flies 

(Bactrocera dorsalis), 

pest on fruit, 

armyworms, leaf 

caterpillars, 

leafhoppers and 

seed flies. 

corn plants, cocoa, 

soybeans, 

cabbage, mustard 

greens, tea and 

tobacco. 

If the population 

or intensity of 

attacks has 

reached the 

economic 

threshold. How 

to use it can be 

done by spray 

high volume. 

 

a b 
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3. Mefenoxam 4% Prevent and stop the 

spread of 

Phytopthora 

citrophthora bladder 

disease. 

Citrus plants, 

cocoa, potatoes, 

melons and 

tomatoes 

In applying this 

fungicide applied 

when the disease 

appears or in the 

growth phase of 

the disease. 

How to use it can 

be done by spray 

fungicide on the 

leaves and roots 

of the plant. 

4. Mancozeb 64 

% 

Control tuber rot 

disease. 

Citrus plants, 

cocoa, potatoes, 

melons and 

tomatoes 

In the application 

of this fungicide, 

it is applied at the 

time of disease 

mergence or 

growth phase of 

the disease. 

How it works, it 

can be used by 

spraying 

fungicide on the 

leaves and roots 

of the plant. 

 

Lambda-cyhalothrin is a pyrethroid insecticide introduced in 1988; this insecticide 

can control various pests such as aphids, Colorado beetles, and thrips. Symptoms of 

Lambda-cyhalothrin attack began to appear on the first day after application, 

characterized by the larvae starting to soften and not move. It can happen because 

Lambda-cyhalothrin is a contact and stomach poison in the form of a clear straw yellow 

concentrate, which can be emulsified to control insect larvae. Lambda-cyhalothrin is a 

synthetic pyrethroid insecticide, which is a chemical synthetic ingredient from the poison 

in the pyrethrum plant [8]. The insecticide is a clear straw yellow concentrate, which must 

be emulsified for use. Standard tools for measuring its application include calibrated 

sprayers, which ensure even distribution. Key materials include the Lambda-cyhalothrin 

concentrate, emulsifying agents, and water for dilution [9]. The recommended 

concentration typically ranges between 0.5 to 1 liter per hectare, depending on pest 

severity. Protective gear, such as gloves and masks, is essential for safe handling. The 

effectiveness of the application is monitored through regular field inspections. These 

inspections help determine if additional treatments are necessary to maintain pest control 

[10]. 

Cypermethrin is a synthetic pyrethroid insecticide that has toxic effects and can 

harm humans. Cypermethrin is generally used to control pests in agricultural activities. 

Cypermethrin can also control industrial insects, household pests, and pests in food 

storage [11]. Cypermethrin with the dosages 5 and 20 mg/kg/day can produce mild to 

moderate toxic symptoms in the target organism. Applications can be applied in the 

morning before 9 o'clock or afternoon after 4 o'clock. Spraying is done on a sunny day and 

is predicted to not rain after 4-6 hours. Pesticides containing Cypermethrin can be used by 

mixing field water with pesticides. So that there is no mud and sand, the water can be 

waited or settled one night before spraying so that the mud and other dirt settles. 
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However, using pesticides containing the active ingredient Cypermethrin, if used 

continuously, can reduce insect pests and natural enemies. Furthermore, it is crucial to 

consider the impact on non-target organisms, such as beneficial insects and pollinators. 

Implementing integrated pest management (IPM) strategies can help balance the use of 

chemical controls with biological methods [12]. Monitoring and adhering to recommended 

application rates can also minimize ecological disruption. Additionally, educatin g farmers  

and applicators on proper usage and safety measures is essential[22]. Overall, sustainable 

practices must be prioritized to ensure long-term agricultural productivity and 

environmental health [13]. 

Mefenoxam 4% is a metalaxyl fungicide used as a seed treatment. This fungicide can 

be applied to the soil using the seed treatment method (application to seeds) and by 

spraying on leaves. Mefenoxam can be used to control downy mildew [14]. When using 

the active ingredient mefenoxam, it is recommended to wear a face covering, rubber boots, 

head covering, or hat, and it is not permitted to eat, drink, or smoke and sprayed in the 

direction of the wind to prevent the spray from being inhaled or exposed repeatedly for a 

long time. After applying pesticides containing the active ingredient mefenoxam, wash 

your hands with water and soap until clean. Do not enter the newly sprayed planting area 

unless you wear protective clothing[23]. Used mefenoxam containers must be washed 

thoroughly, planted in the ground, and not reused. In addition to its primary use in 

controlling downy mildew, mefenoxam is effective against other oomycete pathogens such 

as Phytophthora and Pythium species. Its systemic action allows it to be absorbed by the 

plant and translocated to various parts, providing comprehensive protection. Research has 

shown that mefenoxam has a relatively low environmental impact compared to other 

fungicides, making it a preferred choice for integrated pest management programs [15]. 

However, the development of resistance in target pathogens is a growing concern, 

necessitating careful management and rotation with other fungicides. Studies indicate that 

mefenoxam is most effective when used as part of a broader disease management strategy, 

including crop rotation and resistant cultivars[24]. The compound's effectiveness can be 

influenced by soil pH and organic matter content, with optimal performance observed in 

well-drained soils. Furthermore, it has a low acute toxicity to mammals, but precautionary 

measures are essential to mitigate potential risks to human health. Ongoing research aims 

to refine application techniques and enhance the efficacy of mefenoxam while minimizing 

its environmental footprint [16][25]. 

Mancozeb 64% is a dithiocarbamate fungicide, which is more efficiently used to 

eradicate fungi. Mancozeb fungicide is effective for controlling tuber rot disease in storage. 

Apart from being used to control disease, mancozeb can also increase the percentage of 

growth and growth of plant seeds. Seed treatment by soaking in mancozeb liquid can 

produce more excellent germination, root length, stem length, and vigor index than those 

without mancozeb treatment [17][26]. Even though pesticides have many advantages, such 

as quickly reducing pest populations, being easy to use, and being economically profitable, 

the community increasingly feels the negative impacts of their use. It will hurt the 

environment in the future. Additionally, the potential for pesticide residues to contaminate 

water sources raises concerns about human and animal health [18][27]. Therefore, while 

mancozeb offers significant agricultural advantages, it is crucial to balance its use with 

sustainable farming practices. Integrating mancozeb with organic methods and 

monitoring its application can help mitigate its negative effects on the environment 

[19][28]. 

Safe control other than using insecticides or fungicides to control pests and diseases 

in bitter melon and long bean plants by pruning the affected leaves. The second way is to 

find and catch insect eggs and larvae directly and then destroy them. The third is using 

natural enemies by planting refugia plants, which can become food for predatory adults, 

and parasitoids that eat nectar or pollen from refugia plants[29]. Another way to use 

technical culture is to carry out crop rotation. Disease control can be done by rotating crops 
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on the same land, reducing humidity caused by poor drainage, not planting plants too 

close together or adjusting plant spacing, taking plants or uprooting them, and then 

destroying them so they do not spread to other plants [20], [21]. Destruction can be done 

by burying the plant or by burning it. Another way is to select seeds. It must be ensured 

that the seeds or seedlings to be planted do not contain disease[30]. 

4. Conclusion 

The pesticides are available in various types, concentrations, and different 

ingredients. The dose that had been applied must be complied with by pesticide users to 

prevent harm to those who are not the primary targets, as toxins can be caused by 

pesticides that can attack through contact, inhalation, or ingestion. 
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