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Abstract.. Papaya leaf contains an active substances, i.e. papain that can control worm and 

pest effectively. It also can be contact poison for pest. This research aims to know the 

reduction of armyworms (Spodoptera) on mustard greens (Brassica juncea) by giving the 

extract of papaya leaf (Carica papaya L.) and kipahit leaf (Tithonia diversifolia) to prevent 

chemical pest poisoning on farmers. This is an experimental research with The Only 

Controlled Group design. Statistic test for this research is Anova test with 95% confidence 

interval and significance value 0,007<0,05. The conclusion of this research is there is papaya 

leaf extract can reduce Spodoptera effectively. Meanwhile, kipahit leaf extract cannot reduce 

Spodoptera effectively, with 0,068 significance value. 

Keywords; Papaya Leaf, Kipahit Leaf, Armyworms 

1.  Introduction 

The excessive use of chemical pesticides could cause poisoning through inhalation and contaminated 

foods [1]. According on World Health Organization (WHO), pesticides are toxic substance, but on the 

other hand pesticides are useful to protect plants [2]. Farmers who did not wear Personal Protective 

Equipment (PPE) during mixing or spraying pesticides could experience health problems. There are 

four common problems caused by it, i.e. headache, increase of fatigue, itchy, and nausea [3]. Until 

nowadays, damage caused by pest in farm land has been a serious problem in agriculture. Farmers 

assumed that chemical pesticides could handle pest effectively and practically. In agricultural, there 

are kind of pesticides that known as effective weapons to exterminate pest, e.g. herbicide, insecticide, 

and fungicide [4].  

In Indonesia, farmers tend not to pay attention to the importance of Personal Protective Equipment 

(PPE) when they using chemical pesticides. It could cause poisoned risk as the effect of chemical 

pesticides exposure [5]. Based on the data by WHO, 1.5 million pesticides harm happened on 

agriculture sector. In developing countries, it reached 20.000 cases, especially Indonesia with 771 

cases. Chemical pesticides incidence could happen because of the lack of farmers’s knowledge about 

the harm of chemical pesticides. [6]. Therefore, natural pesticide from plants are needed in which do 

not give negative effect toward health, and environmentally safe, e.g. papaya leaf and kipahit leaf 

extract [2]. Natural pesticide from traditional plants, e.g. papaya leaf that contains active papain 

substance to control worm and pest has been known in agricultural since before the release of 

chemical pesticide [7].  
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Papaya leaf contains chemical e.g. papain, alkaloids, pseudoscorpiones, flavonoid, and saponin. 

Papain is a/an substance of enzyme that could extracted from papaya plant latex. Saponins and 

alkaloids are stomach poisoning. If saponins and alkaloids enter the insects’ body, their digestion will 

be disturbed. Alkaloids also could prevent the growth of insects, especially three main hormones in 

insects, i.e. brain hormone, edixone hormone, and juvenile hormone. The effect of undeveloped 

hormones could cause failure of metamorphosis. Flavonoid is a chemical substance in papaya leaf that 

work as strong respiration inhibitor or as respiration poison. Flavonoid works by entering worm’s 

body through respiration, then it cause decrease of nerve function, harm the respiration system, and 

cause the insect could not breathe and then die [8]. Papaya latex also produce chemical substances that 

could kill nuisance organism. Papaya latex has the ability to protect plants from nuisance organism, 

e.g. as food repellent, contact poison, and disturb the physiology function of insect. It affects the insect 

through senses. Since the insect repellent the food, their growth is hampered like the change from one 

instar to next instar, from instar to pupa, and even cause death [8]. 

According to past research, papaya latex contains a group of protease system enzyme, e.g. 10% 

papain, 45% chymopapain, and 20% lysozyme. The function of chymopapain enzyme is catalyst in 

hydrolysis reaction between protein and polypeptide. Meanwhile, the lysozyme enzyme as anti-

bacterial and works by breaking the cells bacterial [9]. Papaya leaf contain 35 mg/ 100mg of 

tocophenol. It also contains alkaloid and papain enzyme. These enzymes are identic with white thick 

latex. The function of these enzymes are to break enzymes because of proteolytic. Papaya leaf is 

known in saving lots of benefits and it contain anti-microbes. Papaya leaf also has toxication [10]. 

Papaya leaf extract contains folic acid, B12, A and C, alkaloids, saponins, glycosides, tannins and 

flavonoids [11]. One of the alternative to prevent pest safely for human and environment is by doing a 

biological control technique which is known as biopesticides that utilizes natural substances and 

available in nature. In Indonesia, biopesticides is still less popular and not many farmers use it as 

pesticides[12]. The use of papaya and kipahit plants as pest control is not much done by farmers. In 

this research, researchers try to use papaya leaf and kipahit leaf to control worm pest that harm 

mustard greens by extracting the papaya leaf and kipahit leaf. Natural pesticides by the extract of 

papaya leaf and kipahit leaf are expected to reduce the worm pest on mustard greens plant with safe 

for human and environmental. 

2.  Research Method 

2.1. Location of Research  

This research was done in Lumban Holbung Village, Uluan District, Toba Samosir Regency. 

2.2. Research of Materials and Tools 

Materials used in this research are mustard greens seeds, papaya leaf, and kipahit leaf.                                                                                 

Tools used in this research are knife, scale, blender, pen, ruler, cloth, small bottle, spray bottle, jar, 

rubber, and book. This research has 90 samples of armyworms which divide in two groups of 

treatment, in which every treatment will be given three concentrate with three times repetition in every 

treatment. 

2.3. Sample Identification and Extraction 

This research used young and old papaya leaf, and kipahit leaf that has been separated from its stem. 

The solution of papaya leaf and kipahit leaf is made by taking some leaf from the field. Then, the 

leaves were washed with clean water. Next, the papaya leaf and kipahit leaf weighed 200 grams, 400 

grams, and 600 grams using scale. The leaves were put in each treatment, and soaked into ½ litres of 

celan water. The materials were cut in small pieces and blend it until soft, then each papaya leaf and 

kipahit leaf were soaked in 600 mL of clean water for 24 hours. Then the soaked leaves were filtered 

by soft cloth to produce 100% of extract.  

Preparation to make extracts: 

• 200 grams of papaya leaf soaked into ½ litres of clean water 

• 400 grams of papaya leaf soaked into ½ litres of clean water 
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• 600 grams of papaya leaf soaked into ½ litres of clean water 

• 200 grams of kipahit leaf soaked into ½ litres of clean water 

• 400 grams of papaya leaf soaked into ½ litres of clean water 

• 600 grams of papaya leaf soaked into ½ litres of clean water 

The application of papaya leaf and kipahit leaf extract were done by spraying directly to the 

armyworms with small spraying bottle. After that, the spraying jars were closed by thin plastics. Each 

jars include five armyworms. The observation was done in three days to know the effectivity of 

papaya leaf and kipahit leaft extract. 

2.4. Mortality Percentage Calculation Armyworms 

The armyworms mortality percentage were calculated with the formula: 

Mortality      =    x 100% 

Explanation 

A = Numbers of dead armyworms 

B = Numbers of alive armyworms[13] 

2.5 Data Analysis 

Anova test with 95% of confidence interval by SPSS program were done to know the effectivity of 

papaya leaf and kipahit leaf extract. If the statistic test shown the effectivity of papaya leaf and kipahit 

leaf extract treatment toward the reduction of armyworms on mustard greens, then Post Hoc Test will 

not be done. Meanwhile, if the statistic test did not show the effectivity of papaya leaf and kipahit leaft 

extract treatment, then Post Hoc Test must be done. 

3.  Result and Discussion 

3.1.  Determinant of Papaya Leaf 

The taxonomy of papaya plant was identified in Lumban Holbung Village, Uluan District, Toba 

Samosir Regency, i.e.[14]: 

Domain  : Flower plant 

Kingdom  : Plantae 

Subkingdom : Tracheobionta 

Class  : Magnoliopsida 

Subclass  : Dilleniidae 

Super division : Spermatophyta 

Infra kingdom : Steptophyta 

Genus  : Carica 

Species  : Carica papaya Linn 

     The extract of papaya leaf can also be used to cured thrombocytopenia caused by Dengue 

Hemorrhagic Fever. Papaya leaf contain few secondary metabolites, e.g. flavonoid and tannin [15]. 

3.2.  Determinant of Kipahit Leaf 

The classification of kipahit plant are i.e.[16]:  

Division  : Spematophyta 

Subdivision : Angiospermae 

Class  : Dicotyledonae 

Ordo  : Asterales 

Family  : Asteracea 

Genus  : Tithonia 

Species  : Tithonia diversifolia 
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3.3.  The Result of Papaya Leaf Extract Effectiveness Toward Armyworms Mortality on Mustard 

Table 1. Average of Armyworms Mortality 

Treatment Average of Armyworms 

Mortality (%)  

Information 

P1 46,6* Papaya leaf extract 

200 % 

P2 66,6 Papaya leaf extract 

400 % 

P3 93,3** Papaya leaf extract 

600% 

a
Papaya leaf extract treatmeant (Table armyworm presentation) 

Explanations: 

*: The lowest result of armyworms mortality with natural pesticides of 200% of papaya leaf extract 

treatment (P1). 

**: The highest result of armyworms mortality with natural pesticides of 600% of papaya leaf extract 

treatment (P3). 

According to table 1, it is shown that armyworms mortality increase as the concentration increase. 

3.4.  The Result of Kipahit Leaf Extract Effectiveness Toward Armyworms Mortality on Mustard Gren 

Table 2. Average Of Armyworms Mortality 

Treatment Average of Armyworms 

Mortality (%)  

Information 

P1 46,6* Papaya leaf 

extract 200 % 

P2 66,6 Papaya leaf 

extract 400 % 

P3 93,3** Papaya leaf 

extract 600% 

b
Papaya leaf extract treatmeant (Table armyworm presentation) 

Explanations: 

*: The lowest result of armyworms mortality with natural pesticides of 200% of kipahit leaf extract 

treatment (P1) 

**: The highest result of armyworms mortality with natural pesticides of 600% of papaya leaf extract 

treatment (P3). 

According to the result, test of armyworms mortality with natural pesticides of papaya leaf and 

kipahit leaf extract shown a significant effect. The lowest average percentage of natural pesticides 

treatment of papaya leaf extract is 46,6%. The lowest average percentage of natural pesticides 

treatment of kipahit leaf is 26,6%. The highest result of natural pesticides treatment of papaya leaf 

extract is 93,3%. The highest result of natural pesticides treatment of kipahit leaf extract is 53,3%. The 

armyworms mortality comparison with the extract of papaya leaf and kipahit leaf are shown below. 
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Figure 1. Armyworms mortality rate 

The highest mortality rate of armyworms is 600% concentration of papaya leaf extract i.e. 93,3% 

with total 14 dead armyworms. Total of dead armyworms from 200%, 400%, and 600% 

concentrations are 31. Meanwhile, the lowest mortality rate of armyworms is 200% concentration of 

kipahit leaf i.e. 26,6% with total 4 dead armyworms. Total of dead armyworms from 200%, 400%, and 

600% concentrations are 19. Anova test to compare the effectiveness of papaya leaf and kipahit leaf 

extract. 

Table 3. Average of Armyworms Mortality 

 

      
(a)           (b) 

According to the result, there is effectivity of papaya leaf extract with 600% of concentration to 

reduce the armyworms. This has the same result by [17] which state Anova test shown there is an 

effect of papaya leaf solution with 100% concentration toward tritip worm, caterpillar, crop, and 

ANOVA 

 Sum 
of 

Squar
es 

d
f 

Mea
n 

Squ
are 

F Sig. 

Mortality 

with 
kipahit 

leaf 
extract 

Betwee

n 
Groups 

2.889 2 1.44

4 

4.

33
3 

.068 

Within 
Groups 

2.000 6 .333   

Total 4.889 8    

Mortality 

with 

papaya 

leaf 
extract 

Betwee

n 
Groups 

8.222 2 4.11

1 

12

.3
33 

.007 

Within 
Groups 

2.000 6 .333   

Total 10.22

2 

8    
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armyworms on mustard greens plants. It is the best way to push the attack of worm pest on Bina Putra 

Street, Buntung Payung, Landasan Ulin District, Banjarbaru City. Papaya leaf solution with 100% 

concentration was classified as strong solution which able to kill 25 armyworms.  

It is causedby  secondary metabolite chemicals substances that killed armyworms effectively with 

the help of papain and kimopapain enzyme. It was explained by [18], i.e. papain and kimopapain 

enzyme that contained in papaya leaf could be a contact poison for pest. Enzyme entered from natural 

holes of pest body, and papaya leaf extract could spread throughout body so it could distract eating 

activity of armyworms. Moreover, papain enzyme could affect physiological of armyworms pest. 

4.  Conclusion 

According to the result, there is an effectivity of papaya leaf extract to reduce armyworms on mustard 

greens to prevent chemical pesticides poisoning for farmers in Lumban Holbung Village, Uluan 

District, Toba Samosir Regency with highest result of natural pesticides treatment of papaya leaf 

extract is 93,3% with 600% concentration and highest result of natural pesticides treatment of kipahit 

leaf extract is 53,3% with 600% concentration.  

According to Anova test, significance value is 0,007 < 0,05; it means H0 rejected. It means there is an 

effectivity of papaya leaf extract as natural pesticides to reduce armyworms to prevent chemicals 

poisoning for farmers. Meanwhile, Anova test for kipahit leaf extract with significance value 0,068 > 

0,05; it means H0 accepted. It means there is no effectivity of kipahit leaf extract as natural pesticides 

to reduce armyworms to prevent chemicals poisoning for farmers. 
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