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 Caterpillar grayak ( Spodoptera litura F.) is a pest important thing that causes 
damage serious about various plant cultivation so that required alternative 
more control safe and friendly environment . This research aim For know 
effectiveness extract flower male coconut oil palm ( Elaeis) guineensis Jacq.) 
as bioinsecticide to mortality of Spodoptera litura larvae . The study was 
conducted in a way experimental use method non-choice feeding test with 
Completely Randomized Design (CRD) consisting of on five treatments , 
namely control negative , control positive , and extracts at concentrations of 

2%, 4%, and 8%, five replicates each with ten second-instar larvae per 
replicate (total 250 larvae). Extract obtained through method maceration use 
70% ethanol and applied to the leaves spinach as test feed with method 
spraying . Mortality observed every 24 hours up to 120 hours. Data is analyzed 
using ANOVA and Tukey's follow-up test , as well as analysis probit For 
determine LC₅₀ value . Research results show that mortality increase along 
increase concentration and time exposure . A concentration of 8% indicates 
effectiveness highest with mortality reached 100% at 120 hours, approaching 

control positive . Analysis probit show LC₅₀ value decreases from 8.84% (24 
hours) to 2.45% (120 hours), which indicates improvement toxicity extract 
against test larvae. Extract flower male coconut palm oil potential developed 
as bioinsecticide in control strategy pest sustainable . 
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1. INTRODUCTION 

Caterpillar grayak Spodoptera litura F is one of the pest main attacking various plant food and 

horticulture in Indonesia and other Asian countries [1]. This pest nature polyphagous and capable attack 

soybeans , corn , chilies , vegetables leaves , and commodities cultivation other so that cause loss significant 
economic if No controlled in a way right [2]. In Indonesia, control Spodoptera litura Still dominated by the 

use of pesticide synthetic Because considered effective and practical [3] . However , the use of pesticide 

synthetic in a way continously can cause various impact negative like resistance pests , pollution environment 

, residue on the results agriculture , as well as disturbance to non-target organisms [4], so that required 

alternative control more pests friendly environmental and sustainable . 

One of increasingly alternative Lots developed is pesticide plant originating from from extract plants . 

Plants known contain various metabolit secondary like alkaloids , flavonoids , terpenoids , and saponins 

which have activity insecticide , antifeedant, inhibitor growth , as well as effect toxic to insects [4]. Some 

study report that extract leaf soursop and plants other effective in controlling Spodoptera litura larvae , 

indicated by an increase in mortality and damage midgut tissue of larvae [5] In addition , various extract other 

plants are also reported capable pressing population Spodoptera litura through mechanism physiological and 

disturbance system digestion [22]. Although thus , the source plants used in research the Enough diverse and 
not everything own similarities compound active and mechanism Work . 
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One of the potential but not widely studied plant materials is the male flower of the oil palm ( Elaeis 

guineensis ). This plant part is known to contain secondary metabolite compounds that have the potential to 

have biological activity against insects [6]. However, scientific studies on the effectiveness of male flower 

extract of oil palm against S podoptera litura larvae are still limited, especially in measuring the level of 

mortality based on variations in treatment concentration [7]. 
Based on this description, this study aims to analyze the effectiveness of oil palm male flower extract on 

the mortality of Spodoptera litura larvae at several treatment concentrations. This research is expected to 

provide scientific information on the potential of oil palm male flowers as an environmentally friendly 

botanical pesticide and support sustainable agricultural systems. 

 

 

2. RESEARCH METHODS 

2.1 Location and Time 

This research done from August to October 2025 in the Laboratory Physiology Plants , Faculty 

Mathematics and Science Knowledge Nature , State University of Malang. The main materials used is 

flower coconut palm oil collected males from plantation owned by farmers in Bukit Sejahtera Village, 

Musi Banyuasin Regency , South Sumatra. 

The oil palms used are 8–10 years old and belong to the Tenera variety, commonly cultivated 

by local farmers. The plantations are located in lowland areas, 20–30 meters above sea level, and have 

ultisol soil type. The area generally has an average daily temperature of 26–32°C, with relatively high 

annual rainfall. These agroecosystem conditions reflect the environment for oil palm cultivation on a 
smallholder plantation scale in South Sumatra. 

 

2.2 Preparation Sample Extraction and Spodoptera litura Larvae 

Oil palm male flowers were obtained from smallholder plantations in Bukit Sejahtera Village, Musi 

Banyuasin Regency, South Sumatra. The flowers were collected after entering the production phase, then 

cleaned, washed, and air-dried for 2–3 days. The dried samples were ground into a homogeneous powder. 

Extraction was carried out using the maceration method using 70% ethanol as a solvent with a powder-

to-solvent ratio of 1:10. The maceration was carried out in two stages (3 × 24 hours and 2 × 24 hours). 

The filtrates from both stages were combined and evaporated using a water bath to obtain a paste-like 

extract. 

S podoptera litura instar 2 larvae were obtained from caterpillar sellers. Number of larvae used in 

the study This The maximum number of larvae is 250. The larvae first undergo a 24-hour acclimatization 
period to adjust to the room conditions. During acclimatization, the larvae are fed leaves. Fresh, untreated 

spinach at room temperature. Afterward, the caterpillars were fasted for 24 hours so that upon starting the 

treatment, they could immediately consume the treated feed. 
 

2.3 Subjects and Research Design 

This research is study experimental using method non-choice feeding test . This method chosen 

Because each test larva only given One type feed in the form of leaves that have applied treatment extract 
on each experimental unit without existence alternative feed others , so that oral effects and antifeedant 

activity can observed in a way directly on Spodoptera litura larvae . Experiment arranged use Completely 

Randomized Design (CRD) with five treatments and five replications . 

Treatment used consists of on control negative ( aquades ), control positive ( pesticide synthetic 

nurfarm cyclone ), as well as extract flower male coconut oil palm ( Elaeis) guineensis ) at concentrations 

of 2%, 4%, and 8%. Each treatment repeated as many as five times, with every test consists of on ten 

larvae. Spinach leaves used as test feed and applied solution treatment use method spraying until surface 

leaf coated in a way evenly . The leaves then air-dried at room temperature room until No there is 

remainder dripping solution before given to the larvae accordingly with each treatment . Observation 

larval mortality was carried out every 24 hours sequentially until observation ends at 120 hours. 
 

2.4 Data Observation and Analysis 
Larval mortality rates were recorded. in a way Periodic monitoring . Data collected included the 

number of larvae that died at each treatment concentration and the observation time interval. Mortality 

was determined by touching the larvae with tweezers; larvae that did not move when touched were 

considered dead, while those that moved were considered alive. The percentage of larval mortality was 

calculated using the formula as following : 

Mortalitas (%) =  
Jumlah larva mati

Jumlah total larva
 𝑋 100% 
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Next data analyzed using One Way ANOVA followed by with Tukey's test if there is significant 

difference . Toxicity level extract counted through analysis probit For determine LC₅₀ value . Initial data 

processing done using Microsoft Excel, whereas analysis statistics done using SPSS 2025. 

 
2.5 Research Ethics 

Extract flower male coconut palm oil applied to larval feed using method spraying ( spray method ). 

Solution extract sprayed in a way evenly on the surface leaf feed using a hand sprayer with a volume of 1 

mL per sheet leaf until all over surface covered thinly and homogeneously . After spraying , the leaves 

air-dried at room temperature room for 3 minutes until surface leaf No Again wet and solution absorbed 

in a way evenly . Leaves that have been dry Then quick given to the test larvae according to with treatment 

. Treatment negative control was performed with spray aquades on leaves larval feed . Control positive 

done with spray pesticide synthetic to surface leaf feed larvae with dose in accordance instructions on the 

packaging bottle . During treatment the larvae were placed at a temperature room . 

3 RESULTS AND DISCUSSION 

3.1 Mortality of Spodoptera litura Larvae  

Mortality is size base For evaluate effectiveness something agent insecticide . Observations on the 

mortality of Spodoptera litura larvae were carried out for 24–120 hours after treatment application with 

24-hour intervals to determine the toxic response pattern and the effective time of the oil palm male flower 

extract. The mortality percentage was calculated at each observation time. The results of the One-Way 

ANOVA analysis and Tukey's follow-up test (α = 0.05) showed a significance value <0.05, which means 

that the extract concentration had a significant effect on larval mortality. Complete data are presented in 

Table 3.1 and Figure 3.1 . 

Table 3.1 Percentage of Mortality of Spodoptera litura Larvae ( %) During 120 hours 

Treatment Percentage Larval mortality (%) ±SE hour to -  

24 48 72 96 120 

K- 4 ± 4.00 b  4 ± 4.00 ab  12 ± 4.90 d  12 ± 4.90 d 12 ± 4.90 d  

K+ 62 ± 0.73 c 72 ± 0.73 c  82 ± 0.73 c 94 ± 0.40 c  100 ± 0.00 c 

2% 20 ± 0.45 a 30 ± 0.32 a 32 ± 0.37 a 36 ± 0.24 a 40 ± 0.45 a  

4% 26 ± 0.93 ab 34 ± 0.93 a  46 ± 0.93 b 58 ± 0.49 b  66 ± 0.51 b 

8% 32 ± 0.58 b 

 

52 ± 0.58 b 

 

74 ± 0.75 c 

 

96 ± 0.20 c 

 

100 ± 0.00 c 

 

Information:  

Numbers in the columns followed by the same letter indicate no significant difference at the 

95% confidence level (α = 0.05) based on the results of Tukey's further test. 

 

Figure 3.1. Graph mortality Spodoptera litura (%) in various concentration extract flower coconut palm oil 
male and control for 24 to 120 hours of observation . 
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Based on Table 3.1 shows that larval mortality increased with increasing concentration and 

observation time. The highest concentration treatment had a greater effect than the other concentrations, 

while the negative control showed the lowest mortality. Tukey's test showed a significant difference 

between treatments at each observation time (p < 0.05) . Figure 3.1 shows results consistent with the data 

in Table 3.1 , indicating that the positive control and highest concentration treatments had the highest 
mortality rates compared to the other treatments. The increase in mortality at high concentrations was 

consistent with increasing observation time, reaching levels equivalent to those of the positive control at 

the end of the observation period. This matter show that 8% concentration is most effective treatment in 

cause death of larvae and have approaching effectiveness control positive at the end time observation . 

Research results This consistent with characteristics insecticide modern chemistry , which is generally 

Work fast and have toxicity high [8]. 

Treatment use extract flower male coconut palm oil show that Its effectiveness is highly 

influenced by concentration . At the highest concentration (8%), larval mortality showed values close to 

those of the positive control. Based on the results of the One Way ANOVA test followed by the Tukey 

test, mortality at a concentration of 8% at several observation times was not significantly different (p > 

0.05) compared to the positive control. This indicates that under these conditions, the effectiveness of oil 

palm male flower extract is relatively comparable to the synthetic pesticide used as a comparison. 
Phenomenon This in line with findings a number of study previously shown that extract plant generally 

dose- dependent , where the increase concentration compared straight with improvement mortality pests 

[9]. 

This result consistent with report that metabolit secondary in plants , such as flavonoids , 

saponins , and terpenoids , can bother system digestive and nervous system of Spodoptera litura larvae 

, which causes improvement death along with exposure and concentration [10], with thus extract flower 

coconut palm oil male can categorized as insecticide effective botanicals , especially at concentrations 

high . Findings This strengthen that use pesticide botany potential become alternative friendly 

environment For reduce dependence on pesticides synthetic [11]. 

In a way physiological , increased mortality along time and concentration can explained by the 

content metabolit secondary in extracts , such as flavonoids , phenolics , tannins , and terpenoids , which 
are known cause disturbance eating , dysfunction digestion , and disorders metabolism in insects 

herbivores , so that effect mortality often appear after period delay [12]. Some study similar also found 

that extract plant show effect No directly , such as reduce activity eating and inhibiting growth before 

Finally cause death [13]. Comparison with research that uses other parts of coconut palm oil or plant 

local show that effectiveness extract is very dependent on the part plants , methods extraction , and 

concentration . This research show that flower male in concentration tall approach effectiveness pesticide 

synthetic , which confirms potential part This as source viable bioinsecticide developed [14]. 

This research support findings study previously that improvement concentration extract will 

increase mortality of Spodoptera litura larvae . In practical , results This open opportunity For 

formulation bioinsecticide based flower coconut palm oil male , even though a number of problem Still 

need clarified before application field , including identification and quantification compound active 

through analysis phytochemicals more carry on For in a way direct connect composition chemistry and 
mechanisms work [15]. In addition , the evaluation residue and assessment security For non-target 

organisms , as well as studies formulation , required For utilise in a way practical slow effectiveness 

However cumulative . This research No only confirm potential flower coconut palm oil male as 

bioinsecticide but also highlights a number of direction For study more further necessary For change 

findings laboratory become solution control safe and effective pest control in the field . 

 

3.2 Concentration Value Effective (LC 50 ) Coconut Male Flower Extract Oil palm ( Elaeis guineensis Jacq.) 

The LC₅₀ (lethal concentration 50%) value of male oil palm flower extract against Spodoptera litura 

larvae was calculated at five observation time intervals: 24, 48, 72, 96, and 120 hours. This value indicates 

the concentration of extract required to cause 50% mortality of the larval population at each time point. 

observation . The following table presents the LC₅₀ values during the observation period. 

 

Table 3.2 LC₅₀ Value of Oil Palm Male Flower Extract against Spodoptera litura Larvae  

 

Observation Time (hours) LC₅₀ (%) 95% CI Slope ± SE 

24 8.84 7.50–10.40 1.23 ± 0.15 
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Observation Time (hours) LC₅₀ (%) 95% CI Slope ± SE 

48 6.78 5.50–9.20 1.50 ± 0.18 

72 4.54 2.80–5.10 1.65 ± 0.20 

96 3.65 1.90–4.00 1.72 ± 0.22 

120 2.45 1.20–2.00 1.80 ± 0.25 

Description: LC₅₀ (%) indicates the concentration of extract capable of causing the death of 50% of 

Spodoptera litura larvae , while 95% CI (%) is the lower and upper limits of the 95% confidence interval 

of LC₅₀. Slope ± SE indicates the slope of the probit regression line and its standard error. 

Concentration value effective 50% (LC₅₀) is indicator important For determine potential toxic something 

extract on the test organism . LC₅₀ is defined as capable concentration causing 50% of deaths in the target 

population in period time certain , and generally analyzed use approach probit so that connection between 

concentration and response biological can transformed linearly [16]. In the study this , the LC₅₀ value of the 

extract flower male coconut palm oil against Spodoptera litura larvae counted based on mortality data . 

Mortality in each treatment moreover formerly corrected use Abbott's formula for remove influence mortality 

natural in controls . Mortality values that have been corrected Then changed become form probit and regressed 

to log₁₀ concentration for get equality dose-response [17]. 
Based on Table 3.2, the LC₅₀ value of oil palm male flower extract on Spodoptera litura larvae shows a 

decreasing trend as the observation time increases. This indicates that exposure time influences the toxicity of 

the extract; the longer the exposure time, the lower the concentration required to cause 50% mortality. 

Therefore, the effectiveness of the extract tends to increase with increasing exposure time to the larvae. 
The decrease in LC₅₀ values in plant extracts indicates an increase in toxicity with increasing exposure 

time, because secondary metabolite compounds require time to disrupt the physiological systems of larvae, 

such as the nervous and digestive systems [10]. In plants of the Arecaceae family, the lower the LC₅₀ value, 

the higher the effectiveness of the extract as a botanical insecticide. The decrease in LC₅₀ over time also 

indicates a cumulative toxicity effect on test larvae [18]. Extract from family Arecaceae known contain 

compound active like toxic phytosterols and triterpenoids for insect herbivores [19], so that LC₅₀ results in 

study This relevant with characteristics phytochemicals plant the original . 
When compared with study previously , the LC₅₀ value obtained is at in same range with a number of 

extract plants used For oppose Spodoptera litura . For example , the leaves of Moonflower ( Tithonia 

diversifolia A. Gray) [1] , while extract leaf bitter other show effectiveness with LC₅₀ between 8,000–14,000 

ppm depending on the part plants and methods extraction [20]. Higher LC₅₀ values low from extract flower 

palm male show that part flower male own composition compound more active strong compared to with a 

number of extract other plants that have tested . In addition , the response dose- response formation in study 

This show consistent results , where the increase concentration extract followed by an increase larval mortality 

, which supports validity calculation probit and the suitability of the regression model used . 

In a way Overall , the results of this LC₅₀ confirm that extract flower male coconut palm oil potential as 

pesticide vegetable For control Spodoptera litura . Relative LC₅₀ value low and pattern increased mortality in 

a way significant along with improvement concentration can become base For study more further , especially 

related with characterization compound active , mechanism toxicity , and formulation practical in the field . 

4 CONCLUSION 

This study show that extract flower male coconut palm oil own effect significant in increase Spodoptera 

litura larval mortality . Larval mortality increased along with time exposure and concentration extract , with 

response toxic strongest at a concentration of 8%, which is close to effectiveness insecticide synthetic . 

Symptoms emerging poisoning , such as decline activity eating , change color body , and weakening 

movement , strengthening indication that metabolit secondary in extract play a role active in bother larval 

physiology . The LC₅₀ value of 6.78% at 48 hours indicates that . The extract had a moderate toxic effect on 

the test larvae. The decrease in the LC50 value on every time treatment showed that the longer the exposure 

time, the higher the effectiveness of the extract in inducing larval mortality . This explain extract flower male 

coconut palm oil own good potential as insecticide vegetable , so that flower male coconut palm oil can 

considered as source alternative bioinsecticide with potential For developed use support control more pests 

safe and friendly environment . Further research carry on required For identify compound active and testing 
security as well as its application on a large scale field . 
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