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Abstract 

 

Spodoptera exigua is a migrant pest that attacks onions simultaneously in groups. The utilization of 
papaya leaves to control pests due to papaya leaves have toxic compounds that can kill pests. This study 
aims to measure the ability of papaya leaves to control S. exigua larvae. This research was conducted using 
a completely randomized design (CRD) experimental method with two treatment factors. The first factor 
was papaya leaf concentration (0 g / l, 30 g / l, 70 g / l, 100 g / l, 120 g / l), and the second factor is a 
mixture of kerosene. The treatment was repeated three times. The study was conducted at the 
Agrotechnology Laboratory, Agriculture Faculty Muhammadiyah University, South Tapanuli. The results 
showed that papaya leaves could kill S. exigua larvae. The highest mortality of S. exigua worms There were 
statistically significant non-treatments among treatments.  
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INTRODUCTION 

Spodoptera exigua is the primary pest 

of onion plants. These pests attack in 

groups and simultaneously. Putrasamedja 

et al., (2012) stated in their research, attack 

S. exigua can cause yield loss ranging from 

57-100% if it strikes in the vegetative 

phase. Larvae S. exigua attacks by eating 

the edges of the leaf edges, especially young 

leaves so that the leaves appear 

transparent, cut into pieces (Fattah and 

Ilyas, 2016). 

In general, farmers still use synthetic 

insecticides for pests S. exigua. However, 

the use of synthetic insecticides has a 

negative impact that is resistance, 

resurgence, death of natural enemies, 

residues in agricultural products, health 

problems for producers, consumers, and 

environmental pollution (Yuantari et al., 

2015). One effort to reduce the use of 

synthetic pesticides is a method of 

vegetable control by utilizing plants that 

have toxic substances against pests. 

Many plants and their parts can be 

extracted as raw materials for vegetable 

pesticides. One of the plants that can be 

used as vegetable pesticides is papaya, 

especially papaya leaves. Papaya leaves 

contain enzymes such as papain, tannin, 

flavonoids, and saponins (A'yun and Laily, 

2015). Papaya leaf extract has been tested 

by several researchers to control various 

types of pests, including armyworm 

Spodoptera litura in chili plants (Ningrum 

et al., 2015), Aphis gossypii on eggplant 

plants (Ramadhona et al., 2018), 

Crocidolomia binotalis and Plutella 

xylostella (Nikasari, 2013). 

This study aims to utilize papaya 

leaves to control S. exigua through a simple 

process of processing plant-based 

pesticides. 

 

MATERIALS AND METHODS 

The study was conducted in March-

July 2019 in the laboratory of Program 

Studi Agroteknologi, Fakultas Pertanian, 

Universitas Muhammadiyah Tapanuli 

Selatan. The location of the retrieval of  S. 

exigua in the Rimba Soping Village and 

Pintu Langit Padangsidimpuan City. The 

larvae obtained are kept in a laboratory for 

rearing. 

 The study was conducted using a 

completely randomized design (CRD) 

experimental method with two treatment 

factors. The first factor is the concentration 

of papaya leaves (0, 30, 60, 90, 120 g / l), 

and the second factor is without the 

addition of kerosene and the addition of 

kerosene. The treatment was repeated 

three times. Each experimental unit 

consisted of 15 S. exigua instar III larvae. 

The results obtained were further tested 

with DMRT at the 5% level. 

Making a plant-based insecticide 

solution from papaya leaves based on Sari 
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et al., (2013) each papaya leaves was 

weighed according to treatment. Papaya 

leaves are cut into small pieces and then 

ground using a blender, and 1 L of water is 

added. Then add 1 ml of detergent. As for 

the second treatment factor, 28 ml of 

kerosene was added, and 1 ml of soap in 

each treatment. Then the solution is put 

into a bottle, tightly closed, and allowed to 

stand for 24 hours. The next day the 

solution is filtered with a filter. 

The treatment was carried out using 

the feed dip method. Each leek is cut 5 cm 

in size, then dipped for 30 seconds in each 

container that already contains various 

concentrations of papaya leaves solution. 

Dipped scallions are dried and put in a petri 

dish as feed S. exigua. The treatment was 

carried out once, on the first day. 

Observation parameters were the 

mortality percentage of larvae  S. exigua, 

lethal time 50 (LT50), and lethal 

concentrate 50 (LC50). 

 

RESULTS AND DISCUSSION 

The results showed that the 

application of papaya leaves caused the 

mortality of third instar larvae S. exigua. 

Mortality S. exigua without the addition of 

kerosene and the addition of kerosene 

showed no significant effect (Table 1). 

Table 1. Percentage average mortality of larvae S. exigua due to the addition of kerosene. 

Treatment of Larval mortality (%) 

Kerosene 0 ml / L 71  

Kerosene 28 ml / L 69.78  

 

Table 2. Percentage average mortality of larvae S. exigua due to the influence of papaya 

leaves concentration 

Papaya leaves concentration Larval mortality (%) 

0 g / l 28, 89 b 
30 g / l 87.78 a 
70 g / l 77.78 a 

100 g / l 83.33 a 
120 gl / l 76.67 a 

Note: Number followed by the same letter in the same column shows no significant difference 

according to the 5% DMRT Test. 

The mortality of larvae is S. exigua due 

to the application of papaya leaves 

concentration did not show any significant 

difference.  The concentration of 30 g / l 

and 120 gr / l respectively caused the death 

of larvae S. exigua by 88.99% and 76.67%. 

(Table 2). 
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Table 3 Percentage average mortality of larvae S. exigua due to the influence of the 
concentration of papaya leaves and kerosene at seven days after application 

Papaya leaves concentration 
Larval mortality (%) 

Kerosene 0 ml / l Kerosene 28 ml / l 

0 gr / L 15.56 c 42.22 b 
30 gr / L 88.89 a 86.67 a 
70 gr / L 84.44 a 71.11 a 

100 gr / L 84.44 a 82.22 a 
120 gr / L 86, 67 a 66.67 a 

Note: Numbers followed by the same letters in the same column show no significant difference 

according to the 5% DMRT Test. 

 

In the table above, it can be seen that 

the mortality of larvae of III instar S. exigua 

due to the treatment of papaya leaves 

concentration and the addition of kerosene 

does not show any significant difference. 

 

 

Figure 1 Probit (lethal time) papaya leaves concentration of larvae S. exigua (Note: ♦ = 

kerosene 0 ml / L, ∙ = kerosene 28 ml / L) 

 

Table 4 LT 50 concentration of papaya leaves against instar III larvae S. exigua 

Kerosene treatment LT50 (DAA) 

0 ml / l 3.59 
28ml / l 4.09 

Note: DAA = days after application 
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Figure 1 Mortality of probit (lethal concentrate) concentration of papaya leaves against 

larvae S. exigua (Note:     = kerosene 0 ml / L, ∙ = kerosene 28 ml / L) 

Table 5 LC 50 Concentration of papaya leaves to kill instar larvae III S. exigua 

Kerosene treatment LC 50 (gr / L) 

0 ml / l 25.18 
28ml / l 56.82 

Note: DAA = days after application 

 
Papaya leaves will be more effective if 

modified with other active compounds such 

as detergent and kerosene (Hasfita et. Al., 

2013). The addition of kerosene, according 

to (Sastroutomo, 1992), functions as an 

active solvent that also influences the 

activity of pesticides. However, in this 

study, kerosene addition did not have a 

significantly different effect on mortality of 

instar larvae S. exigua, when compared with 

the concentration of papaya solution 

without the addition of kerosene. 

Papaya leaves have chemical contents 

such as tannin, saponin, and the enzyme 

papain (A'yun and Laily, 2015). Papaya 

leaves also contain alkaloids and flavonoids 

that function as stomach poisons. These 

substances cause a decrease in feeding 

activities by instar larvae of S. exigua. Also, 

the treated larvae were seen to be less 

active. This is by research Cahyadi (2009), 

namely alkaloids and flavonoids can 

function as stomach poisons. If the larvae 

eat the compound, the digestive apparatus 

of the worm will experience interference.  

Cahyadi (2009) also states that 

flavonoid compounds contained in papaya 

leaves can inhibit the taste receptors in the 

mouth area of the larvae. This causes the 

worms not to be able to recognize their 
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food, resulting in inhibited eating activities 

and causes the larvae to starve to death. 

Besides, flavonoids can also damage nerves, 

especially in spiracles that cause insects 

unable to breathe and die. 

In this study, the treatment without 

the addition of kerosene and the addition of 

kerosene showed no significant effect. In 

contrast to the research of Fachraniah et al. 

(2011) which states that the addition of 

supporting materials such as kerosene and 

detergents can increase the killing power of 

the insects tested.  

Detergent is used as one of the 

ingredients because the soap has a 

compound that functions as an adhesive 

and is toxic, namely surfactant. Pratiwi 

(2011) states that a surfactant that works 

as an adhesive will turn into chlorobenzene, 

which has toxic properties that can kill 

insect pests. This is consistent with the 

statement of Fachraniah et al. (2011) who 

stated that detergent is Sodium salt which 

is from sulfonic acid, which contains alkyl 

benzene and sulfonate which has 

carcinogenic properties which can reduce 

pest insects.  

The treatment of papaya leaves 

concentration without the addition of 

kerosene shows it can kill faster than the 

treatment of papaya leaf concentration with 

the addition of kerosene. This can be seen 

from the low LT50 value of each procedure, 

namely 3.59 days and 4.09 days, 

respectively. The treatment of papaya 

leaves also showed the lowest LC50 value 

without the addition of kerosene. The lower 

the LC50 cost, the more effective it is to kill 

pests. 

 

CONCLUSION  

Papaya leaves can be used as plant-

based pesticides to control instar III larvae 

S. exigua without the addition of kerosene 

or by adding kerosene. Based on the results 

of research, the concentration of papaya 

leaves that able to kill instar III larvae S. 

exigua is 30gr / l. Kerosene can also kill 

instar III larvae S. exigua. 
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