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Abstract 

Spodoptera frugiperda is an important pest that attacks corn plants and causes economic 

losses. This study aims to evaluate the incidence of attacks S. frugiperda and 

entomopathogenic fungi on corn plants in three districts in Bengkulu (Rejang Lebong, 

Kepahiang, and Bengkulu Utara). Observations of sample plants were carried out using 

purposive sampling. The total sample of corn plants at each research location was 30 

plants with an area of 500 m2 for each corn plant. Observations of corn plant pests were 

carried out on the plants 30 days after planting. The highest incidence of S. frugiperda 

occurred in Rejang Lebong district (Talang Rimbo 4 was 75.83%), then Kepahiang, and 

the lowest attack was in North Bengkulu (Tanjung Agung: 31.67%). The highest incidence 

of entomopathogenic fungi-infected larvae in the field was also found in Talang Rimbo 4 

was 33.3%. The identification results showed that the entomopathogenic fungus found in 

the field was Metarhizium sp. and laboratory testing on S. frugiperda larvae was able to 

resulted in mortality was 95% at a spore density of 107 conidia/ml. 
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1. INTRODUCTION 
Corn is one of the important commodities in Indonesia because it is the staple food of some of 

the population in Madura and East Nusa Tenggara, besides corn is also used as feed for the poultry 

industry, and corn flour (Center for Socio-Economic and Agricultural Policy, 2014). Global corn 

production continues to increase along with the increasing need for corn in the future. Corn plant 

productivity in Indonesia is still relatively low at only 5.33 tons/ha, when compared to corn plant 

productivity in the world (FAO, 2020). 

One of the obstacles to increasing corn plant productivity is pest attacks. Pests that usually 

attack corn plants include earthworms (Agrotis ipsilon), seed flies (Atherigona sp.), stem borers 

(Ostrinia furnacalis), cob borers (Helicoverpa armigera), armyworms (Spodoptera litura), aphids 

(Aphis sp.), and grasshoppers (Locusta sp.) (Subandi, 2004). Pests found in recent years was S. 

frugiperda (Herlinda et al., 2022, Ginting et al., 2020). Corn crop yield losses due to S. frugiperda 

attacks are 4 to 8 million tons per year with nominal losses of between US$ 1 - 4.6 million per year in 

African countries. Infestation of S. frugiperda larvae on corn plants when young leaves are still rolled 

up causes yield losses of 15-73%, with the incidence of attacked plants reaching 55-100% (Nonci, 

2019).Controlling plant pests is very important for success in corn farming, farmers are generally still 

fixated on the use of chemical pesticides that hurt the environment. Entomopathogenic fungi have the 

potential to control pests. These fungi can attack larvae and imago from various orders of Coleoptera, 

Lepidoptera, Homoptera, Hemiptera and Isoptera (Sallam, et al., 2007). However, in Bengkulu 

province, farmers are not yet widely aware of the existence of S. frugiperda, therefore it is necessary 

to obtain information about the incidence of S. frugiperda on corn plants in various regions in 
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Bengkulu. Based on this, this study needs to be conducted. This study aims to evaluate the incidence 

of S. frugiperda and Metarhizium sp. attacks on corn plants in three districts in Bengkulu (Rejang 

Lebong, Kepahiang, and Bengkulu Utara). 

 

2. MATERIALS AND METHODS 
This research was conducted in Rejang Lebong, Kepahiang, and Bengkulu Utara, and the Plant 

Protection Laboratory, Department of Plant Protection, Faculty of Agriculture, University of 

Bengkulu. This research was conducted from March to August 2022.  

 

2.1. Survei Insidensi Spodoptera frugiperda 
The survey was conducted on corn plants that were 30 days old after planting, during the survey 

the incidence of S. frugiperda attacks and entomopathogenic fungi that infect S. frugiperda larvae in the 

field was observed, observations of sample plants were carried out by purposive sampling. The total 

sample of corn plants in each research location was 30 plants with an area of 500 m2 for each plant. 

Observations of the incidence of attacks were carried out by calculating the intensity of attacks carried 

out by observing the symptoms of damage to plants. The scale of damage to plants is determined based 

on scoring. The intensity of attacks is calculated using the formula: 

 

 
Description: 

IS = intensity of pest attack 

ni = number of leaves attacked with scale i 

vi = value of scale damage i 

Z = highest scale of damage 

N = total number of leaves observed 

 

Scale of Damage 

Scoring  Description 

0  No damaged plant parts 

1  Damaged plants  > 0-25% 

2  Damaged plants  > 25-50% 

3  Damaged plants  > 50-75% 

4  Damaged plants > 75% -100% 

 

2.2. Identification of Entomopathogenic Fungi 
The larvae infected by entomopathogenic fungi in the field were taken to the laboratory for isolation. 

The infected larvae were sterilized first, then the conidia or mycelium were inoculated on Sabouraud 

Maltose Agar yeast (SMAY) media and incubated at 25oC for 14 days. The pure cultures obtained were 

morphologically identified using an Olympus CX-21 microscope at 40x magnification, morphological 

observations refer to Lubilosa (2005). The pure cultures obtained were used as a source of inoculum for 

further propagation and testing.Uji Patogenisitas Cendawan Entomopatogen terhadap Larva Spodoptera 

frugiperda. 

 

The test was conducted using a completely randomized design with the treatment of 

Metarhizium sp. conidia suspension at a concentration of 103, 104, 105, 106, 107 conidia/ml and control 

(sterile water). The pathogenicity test of entomopathogenic fungi was carried out referring to the method 

of Dutta et al., (2014). The third instar larvae of S. frugiperda maintained in the laboratory were applied 

with Metarhizium sp. conidia by spraying S. frugiperda larvae containing conidia suspension according 

to the treatment. Each treatment was repeated four times, each repetition consisting of 10 larvae. 

Observations of the mortality of the test larvae were carried out every day starting from the first day 

after application until four weeks. Observation variables include: time of larval death, percentage of S. 

frugiperda larval mortality, percentage of pupa and imago formation, percentage of deformed pupa and 

imago. 

IS = 
 (ni  x vi )

𝑁𝑥𝑍
 x 100 % 
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2.3. Data Analysis 
Larval mortality data were analyzed using Anova, and if there were differences between 

treatments, further testing was carried out using BNT at 5% level, the effect of treatment application on 

pupa and imago formation was carried out using Chi-Square analysis. 

 

3. RESULTS AND DISCUSSION 

 

3.1. Incidence of Spodoptera frugiperda 

Spodoptera frugiperda attacks were found in all research locations, marked by symptoms of 

pest attacks, the presence of larval movement marks, and the presence of coarse powder resembling 

sawdust on the leaf surface, or around the tops of corn plants. Larvae also attack plant growth points. 

Larvae are cannibalistic so that 1-2 larvae are found on one corn plant (Figure 1), this cannibalistic 

behavior occurs in instars 2 and 3. Advanced instar larvae can cause severe damage which often only 

leaves the leaf veins and stems of corn plants (Nonci, et al., 2019). 

Attack intensity 

The results showed that the highest attack intensity was in the Rejang Lebong Regency area 

(Talang Rimbo 4) on the Bisi 18 variety reaching 75.83%, then kepahiang and the lowest attack in 

Bengkulu Utara (Table 1.) 

 

Table 1. The intensity of Spodoptera frugiperda attacks on various varieties at the observation 

location. 

Districts Location Varieties Intensity (%) Altitude (m asl) 

Rejang Lebong 

Sumber Bening Bonanza 31.6 10 

Curup Selatan Bonanza 50 0 

Sambil Rejo Bonanza 41.67 6.6 

Talang Rimbo 1 Bonanza 54.17 20 

Talang Rimbo 2 Pioner 27 60 16.6 

Talang Rimbo 3 Bisi 18 61.67 23.3 

Talang Rimbo 4 Bisi 18 75.83 33.3 

Sumber Urib Pioner 18 41.67 0 

Kepahiang 

Merigi Pioner 18 42.50 0 

Tabat Manok Pioner 18 55 0 

Kabawetan Pioner 18 31.67 0 

Bengkulu Utara 

Tanjung Agung 1 Pioner 27 35.83 0 

Tanjung Agung 1 Pioner 18 31.67 16.6 

 

The high intensity of attacks that occurred in Rejang Lebong was because corn planting was not 

carried out simultaneously so there was a source of imago invasion originating from corn plantations 

around the research location.  Supartha et al. (2021a) reported that the source of moth invasion could 

come from host plants around the planting location. The intensity of S. frugiperda attacks on corn plants 

was also greatly supported by the availability of host plants as a food source. Lepidoptera larvae prefer 

young plants to older plants (Speight et al., 2008), so that S. frugiperda attacks in the vegetative phase 

cause more severe damage in the field (Trisyono et al., 2019). In addition to food availability factors, 

altitude and temperature also affect the physiology, abundance, and distribution of insects (Shi et al., 

2011). 

The intensity of S. frugiperda attacks was generally related to its population level, the higher 

the population of S. frugiperda, the higher the percentage of plants attacked, as well as the intensity of 

the attack (Wilyus et al., 2021). In addition, damage due to S. frugiperda larvae attacks will also expand 

along with the development of the larvae, marked by several symptoms of attack, such as the presence 

of holes in the leaves, up to the growing points (Nonci et al., 2019). The intensity of S. frugiperda shows 

different variations at each altitude (Table 1). The results of the study showed that pest attacks had 

occurred in lowlands to highlands.  
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The distribution area in the highlands was found at an altitude of >1000 masl, namely in Rejang 

Lebong and Kepahiang Regencies, while in the medium plains <700-500 m asl, namely in Bengkulu 

Utara. According to Syarkawi et al. (2015) altitude is also one of the factors that influences the spread 

of insects. The highest intensity of S. frugiperda larvae was found at plant age 4-5 (MST) at an altitude 

of >1000 masl with an attack intensity of 38.92% and the lowest in plants aged 6-7 (MST) with an 

altitude of <700 masl, namely 11.78% (Putu et al., 2022). According to Nonci et al. (2019), the lower 

the intensity of S. frugiperda larvae attacks in higher areas due to the influence of the temperature which 

ranges between 19°C - 27°C in the field so that it is less suitable. 

The corn cultivation system in Rejang Lebong and Kepahiang uses a monoculture planting 

pattern for corn plants, while in North Bengkulu it uses an intercropping pattern of corn and papaya 

plants. Zulza (2020) reported that the intercropping pattern of corn with soybeans increases corn yields 

and can reduce pest attacks. Supartha et al., (2021b) reported that environmental factors such as 

temperature, food sufficiency, and natural enemies were extrinsic factors that greatly influenced the 

development of pest populations in the field, in addition to intrinsic factors such as high fecundity and 

short life cycles (Plessis, 2020). 

 

 
Figure 1. Symptoms of S. frugiperda attack in the field, (A) Bonanza variety in South Curup, (B) 

Pioneer 18 variety in Kepahiang, and (C) Pioneer 27 variety in Bengkulu Utara. 

 

Farmers also use chemical pesticides to control larvae that attack corn plants. Various brands of 

pesticides are used, including Prevathon 50 SC (Rejang Lebong), Jayam 50 EC (Kepahiang), and 

Lannate 40 SP (Bengkulu Utara). These chemical pesticides are applied by spraying. The application is 

carried out twice a week. Farmers use pesticides to reduce pest populations, so the use of pesticides is 

increasingly widespread and farmers become dependent. Yatim (2018) stated that the use of chemical 

pesticides makes farmers dependent and has bad effects on humans because it can kill natural enemies 

that should be useful for biological control and also pollute the surrounding environment. 

 

3.2. Incidence of Entomopathogenic Fungi 

The percentage of larvae infected with entomopathogenic fungi in the field was highest in 

Rejang Lebong Regency at Talang rimbo 1-4 locations, while in Rejang Lebong (South Curup and 

Sumber Urip), Kepahiang (Merigi and Kabawetan), North Bengkulu (Tanjung Agung 1) there were no 

infected larvae (Table 2). This is caused by environmental factors that do not support the development 

of entomopathogenic fungi in the field. Geographical location, climate, habitat, altitude, soil pH and 

organic matter affect the presence of fungal species (Abdel-Raheem, 2020). In this study, Metarhizium 

sp. infection in S. frugiperda varied in various regions, because it was influenced by environmental 

conditions. Manjula et al. (2003) stated that temperature, rainfall, and humidity affect the incidence of 

disease in insects. Choudhary et al. (2012) reported that temperature, humidity, and rainfall play an 

important role in the incidence, distribution, prevalence, and effectiveness of entomopathogenic fungi. 

 

Table 2. Larvae infected with entomopathogenic fungi at the research location 

Districts Location Infected 

larvae 

Healthy 

larvae 

Infected larvae(%) 

Rejang Lebong Sumber Bening 3 30 10 

Curup Selatan 0 30 0 

Sambil Rejo 2 30 6.6 

Talang Rimbo 1 6 30 20 
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Talang Rimbo 2 5 30 16.6 

Talang Rimbo 3 7 30 23.3 

Talang Rimbo 4 10 30 33.3 

Sumber Urib 0 30 0 

Kepahiang Merigi 0 30 0 

Tabat Manok 0 30 0 

Kabawetan 0 30 0 

Bengkulu 

Utara 

  

Tanjung Agung 1 0 30 0 

Tanjung Agung 1 0 30 16.6 

 

Entomopathogenic fungi found in the field have characteristics of a slightly green mycelium 

color and cover the entire body of the insect. The larvae are found under and above the leaf surface and 

at the base of the leaf. Lubis (2020) reported that S. frugiperda larvae in corn plants infected with M. 

rileyi fungi in the field, with characteristics of mummification (stiff body), the formation of white 

mycelium that covers the entire surface of the larval integument, and finally changes in color to green. 

According to Arsi et al. (2020) spores will fly blown by the wind, then the spores will stick to the leaves 

or parts of the plant so that insect pests that come to the plant and eat parts of the plant will be infected 

by the fungus that sticks to the plant. These spores can also stick directly to larvae or insects that are 

spread by the wind.  

Based on the results of observations of the morphological characteristics of fungal isolates that 

have been obtained from the field. Macroscopic morphological characteristics, the color of the colony 

in the early growth phase is white and changes color to green. The lower surface of the colony in the 

center of the colony is yellow and the edges are white. Alvarez et al., (2018) stated that at the beginning 

of the growth of the M. rileyi fungus, the colony is white and changes to pale green and dark green. The 

results of microscopic morphological identification of the fungus Metharizium sp. show that the fungus 

has a slightly elliptical conidia shape, straight conidiophores, septate hyphae, and hyaline. Alvarez, et 

al., (2018) reported that Metarhizium has the characteristics of septate and hyaline hyphae. 

 

3.3. Mortality and time of death of larvae 
Mortality percentage is one of the important indicators in testing the effectiveness of insecticides 

against test insects. Laboratory test results showed that different concentrations of conidia produced 

different mortality responses. The higher the concentration of conidia, the higher the insect mortality. 

For all treatments tested, the mortality of S. frugiperda larvae increased with increasing concentration 

of conidia. This means that the higher the number of conidia, the greater the chance of the target pest 

being infected or dying (Shanthakumar et al., 2010). 

 

Table 3. Mortality of Spodoptera frugiperda at various concentrations 

No  Concentration 

(Conidia/ml)  

Mortality (%)  Time of death (Days) 

1 107 95a 4.53 

2 106 55b 5.44 

3 105 45bc 5.80 

4 104 30bc 5.82 

5 103 25c 6 

6 Control 0d 0 

 

The results of the larval mortality test after the application of the tested Metarhizium sp. fungus 

resulted in mortality in S. frugiperda larvae (Table 3). The average percentage of S. frugiperda larval 

mortality was the lowest and highest at concentrations of 103 and 107 conidia/ml with mortality reaching 

25% and 95%. Mortality values differed between each treatment, these results indicate that local isolates 
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of this fungus can infect and kill S. frugiperda larvae even with the lowest concentration treatment, 

namely a conidia density of 103 conidia/ml. The results of this study indicate that the higher the 

concentration of conidia, the higher the mortality. The success of entomopathogenic fungi in controlling 

target pests is highly dependent on conidia density, growth media quality, type of target pest, pest stage, 

application method, and environmental factors including ultraviolet light, rainfall, and humidity 

(Junianto 2000). B. bassiana applied to S. litura mortality reached 82.5%, 7 days after application with 

a conidial density of 1010 conidia/ml (Rosmiati et al., 2019). 

Increasing the concentration of conidia from 102 conidia/ml to 108 conidia/ml caused an increase 

in the mortality of  H. armigera instar 2 larvae from 12.5% to 92.50% (Gundannavar et al., 2005). The 

increase in the percentage of mortality of  H. armigera instar 2 larvae occurred at a concentration of 

1.25 x 105 conidia/ml to 1.25 x 107 conidia/ml with mortality reaching 45% to 85.2% (Tang et al., 1999). 

Larvae infected by the entomopathogenic fungus Metarhizium sp. show symptoms such as slow 

movement, not wanting to eat, and discoloration, then stiff death. Uge et al. (2021) stated that the process 

of fungal infection in the body of the larvae begins when the conidia attach to the host cell, which the 

fungus uses to penetrate the insect's body with the help of enzymes (protease, chitinase, quitobiase, 

upase, and lipoxygenase) and spreads to the body tissue of the larvae and causes death in S. frugiperda 

larvae. 

The effectiveness of this fungus can be seen from the time required to kill S. frugiperda larvae, 

there is no significant difference in time because each treatment has almost the same value, in the range 

of five to six days after application (Table 3). Montecalvo and Navasero (2020) stated that larval death 

began to occur significantly on the fourth to fifth day. Mortality of S. frugiperda larvae reached 95% 

within 4.53 days. Fronza et al. (2017) reported that the process of entomopathogenic fungal infection to 

the death of the host insect took an average of six to eight days and varied according to the strain and 

species of the host. 

Percentage of deformed pupae and imago 

The results of the application of conidial suspension did not kill all larvae, but showed a further 

effect on the larvae. The difference in each suspension concentration resulted in a different percentage 

of pupae and imago formed, there were also deformed pupae due to the further effect of the application 

of entomopathogenic fungi applied to S. frugiperda larvae and caused the pupae to fail to become imago 

(Table 4). The higher the concentration of Metarhizium sp. given to S. frugiperda larvae, the percentage 

of the number of imago formed also decreased. 

 

Table 4. Percentage of healthy and defective pupae and imago at various concentrations. 

No Perlakuan Pupa Terbentuk  Pupa Cacat Imago Terbentuk 

1 Kontrol 100 0 100 

2 103 75 25 50 

3 104 70 25 45 

4 105 55 15 40 

5 106 45 20 25 

6 107 5 5 0 

 

Table 5. Chi-Square analysis of the effect of conidia application on pupa and imago formation 

Quadrant Unit Value Conclusion 

X2 28.992 X 2 hitung > X2 tabel 

X2 24.995  

Degrees of freedom   
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Based on the table above, entomopathogenic fungi can cause a decrease in the number of pupae 

formed and cause infection in the pupae, the higher the concentration applied tends to decrease the 

percentage of the number of pupae formed. Nelly (2022) reported that larvae that were applied with B. 

bassiana fungi experienced mortality, larvae that were still alive would still become pupae, and some 

pupae that were formed experienced imperfect organ damage (defects). Chi-Square analysis was carried 

out to determine the significance of deformed pupae in larvae due to the application of 

entomopathogenic fungi. The results of the Chi-Square analysis showed that the calculated χ² results 

were greater than the χ² table (Table 5), so it can be concluded that the deformed pupae formed were 

due to the treatment given. Indrayani et al. (2011) M. rileyi can interfere with the development process 

of H. armigera larvae which results in abnormalities in the pupa and imago stages. Nelly (2022), 

reported that entomopathogenic fungi produce toxins that are toxic and inhibit the metabolism of insects. 

 

4. CONCLUSION 

 
The highest incidence of S. frugiperda occurred in Rejang Lebong district (Talang Rimbo 4: 

75.83%), then Kepahiang, and the lowest attack in Bengkulu Utara (Tanjung Agung: 31.67%). The 

highest incidence of entomopathogenic fungi in infected larvae in the field was also found in Talang 

Rimbo 4 at 33.3%. The identification results showed that the entomopathogenic fungi found in the field 

were Metarhizium sp. and laboratory testing of S. frugiperda larvae was able to cause mortality of 95% 

at a spore density of 107 conidia/ml. 

 

5. ACKNOWLEDGEMENTS 
 

Thank you to the Laboratory of the Plant Protection Department, Faculty of Agriculture, UNIB 

for facilitating this research. 

 

REFERENCES 

Abdel, R. M. (2020). Isolation, mass production, and application of entomopathogenic fungi for insect 

pest control. In: El-Wakeil N, Saleh M, & Abu Hashim M (Eds.). Cottage Industry of Biocontrol 

Agents and their Application. 

Alvarez, S.P., A.M. Guerrero., B.N.D. Duarte., M.A.M. Tapia., C.A.C. Medina, and Y.D. Rodriguez. 

(2018). First Report of a New Isolate of Metarhizium rileyi from Maize Fields of Quivica’n, 

Cuba. Indian. J Microbiol. 58(2): 222-226. 

Arsi, P. Yulia., S.H.K Suparman, dan G. Bambang. (2020). Exploration, isolation, and identification of 

entomopathogenic fungi that infect insect pests. Journal of Tropical Plant Protection. 1(2): 70-

76 

Barros, R.M. Pitta., R.B. Lopes, and E.G. de Almeida. (2020). Susceptibility of Spodoptera frugiperda 

and Chrysodeixis includens (Lepidoptera: Noctuidae) to infections caused by Metarhizium 

rileyi. Pesq. Agropec. Trop. 50(3): 1-7. 

Choudhary, J.S., C.S. Prabhaker., S. Maurya., R. Kumar., B. Das, and S. Kumar. (2012). New report of 

Hirsutella sp. infecting mango hopper Idioscopus clypealis from Chotanagpur Plateau, India. 

Phytoparasitica. 40(3): 243–245. 

Dutta, P., P. Patgiri., J. Pegu., H. Kaushik, and S. Boruah. (2014). First record of Nomuraea rileyi 

(Farlow) Samson on Spodoptera litura Fabricius (Lepidoptera: Noctuidae) from Assam, India. 

Curr Biotica. 8(2):187–190. 

Fronza, E., A. Specht., H. Heinzen, and N.M. de Barros. (2017).  Metarhizium (Nomuraea) rileyi as 

biological control agent. Biocontrol Science and Technology 2(2): 122-123. 

Ginting, S., A. Zarkani., R.H. Wibowo., and Sipriyadi. (2020). New Invasive Pest, Spodoptera 

frugiperda (J. E. Smith) (Lepidoptera: Noctuidae) Attaking Corn in Bengkulu, Indonesia. 

Serangga. 25(1): 105–117. 

Gundannavar, K.P., S. Lingappa, and R.S. Giraddi. (2005). Dose mortality response between 

Helicoverpa armigera (Hubner) and mycopesticide Nomuraea rileyi (Farlow) Samson. 

Karnataka. J. Agric. Sci. 18(1): 141-143. 

Indrayani, Igaa. (2011). The potential of entomopathogenic fungus Nomuraea rileyi (Farlow) Samson 

for control of Helicoverpa armigera Hubner on cotton. Perspective: Industrial Crops Research 

Review. 10(1): 11-21. 



 

 
International Conference on Agriculture, Engineering, Social Science and Education 2024 
 
 

Junianto, Y.D. (2000). The use of Beauveria bassiana for controlling coffee and cocoa plant pests. 

National Workshop on Biological Control of Plantation Plant OPT, Cipayung. Coffee and 

Cocoa Research Institute. Jember.  

Lubis, A.A.N., R. Anwar., B.P.W. Soekarno., B. Istiaji., D. Sartiami., Irmansyah, and D. Herawati. 

(2020). Coray Wood Corn (Spodoptera frugiperda) Caterpillars in Corn Crops in Petir Village, 

Dramaga Sub-District, Bogor District, and Its Control Potential Using Metarhizium rileyi. Pusat 

Inovasi Masyarakat. 2(6): 931-939. 

Manjula, K., B. Nagalingam, and R.P. Arjuna. (2003). Occurrance of Nomuraae rileyi on Spodoptera 

litura and Helicoverpa armigera in Guntur District of Andhra Pradesh. Ann. Plant Prot. Sci. 

11(2): 224–227. 

Montecalvo, M.P. and M.M. Navasero. (2020). Effect of entomopathogenic fungus Metarhizium 

(Nomuraea) rileyi (Farl.) Samson on the third instar larvae of the onion armyworm, Spodoptera 

exigua Hübner (Lepidoptera: Noctuidae), under laboratory conditions. Philipp. Agric. Sci. 

103(2): 159–164. 

Nelly. (2022). Several local food plants with the potential as hosts for Spodoptera frugiperda 

(Lepidoptera: Noctuidae). Biodiversitas. 22(2): 169-173. 

Nonci N., S.H. Kalqutny., H. Mirsam., A. Muis., M. Azrai, dan M. Aqil. (2019). Introduction of Fall 

Armyworm (Spodoptera frugiperda J.E. Smith) New Pest on Corn Plants in Indonesia. Maros. 

Cereal Research Institute 5(1): 38 – 43. 

Plessis, H., M.L. Schlemmer, and J. B. Van. (2020). The effect of temperature on the development of 

Spodoptera frugiperda (Lepidoptera: Noctuidae). Insects. 11(4): 228-235. 

Pusat Sosial Ekonomi dan Kebijakan Pertanian. (2014). Focus Group Discussion on Policy Formulation 

to Support the Achievement of Rice and Corn Self-Sufficiency. J. Agroscience. 5(2):45-56. 

Putra, IG.F.M. (2020). Characteristics of Attacks and Distribution Patterns of Invasive Pests Spodoptera 

frugiperda J. E. Smith (Lepidoptera: Noctuidae) on Corn Plantations in Bali. Thesis. Faculty of 

Agriculture, Udayana University, Bali. 6(4):43-50. 

Putu, S.L., W. Inyoman., W. Dwi, dan S. Iwayan. (2022). Distribution and Adaptability of Spodoptera 

frugiperda (J. E Smith) (Lepidoptera: Noctuidae) to Host Plants at Several Altitudes in Bali. 

Journal on Agriculture Science. 12(1): 110-126. 

Rade, P.S.H. (2020). Biology of Fall Armyworm (Spodoptera frugiferda J. E. Smith) (Lepidoptera: 

Noctuidae) in the Laboratory. Thesis. University of North Sumatra. Medan. 

Rosmiati, A., C. Hidayat., E. Firmansyah, dan Y. Setiati. (2019). The potential of Beauveria bassiana 

as a biological agent of Spodoptera litura Fabr. on soybean plants. Agriculture. 29(1): 43- 47. 

Sallam, S. L. Ranamukha, and C. arach. (2007). Pest repellent plant for management of insect pests of 

Chinese kale, Brassica oleracea L. International Journal of Agriculture and Biology. 9(1): 64-

67. 

Shantha, K.S.P., P.D., Murali, S., Malarvannan, V.A. Pabavathy., and S. Nair. (2010). Laboratory 

evaluation on the potential of entomopathogenic fungi Nomuraea rileyi against tobacco 

caterpillar Spodoptera litura F. (Noctuidae: Lepidoptera) and its savety to Trichogramma sp. 

Journal of Biopesticides. 3 (Special issue): 132-137. 

Shi, P., L. Zhong., H.S. Sandhu., F. Ge., X. Xu, and W. Chen. (2011). Population decrease of 

Scirpophaga incertulas (Walker) (Lepidoptera Pyralidae) under climate warming. Ecologi and 

Evolution. Ecol Evol. 2(1): 58-64. 

Speight, M.R., M.D. Hunter., A.D. Watt. (2008). Ecology of Insect: Concepts and Application. West 

Sussex: Wiley-Blackwell. 

Subandi, S., Saenong., Bahtiar., I.U. Firmansysah, dan Zubachtirodin. (2004). The role of corn research 

in efforts to achieve national corn self-sufficiency. Paper of the National Seminar on Agro 

Innovation Socialization Supporting Regional Agricultural Development, 10-11 August 2004, 

BPTP Sukarami, Solok. 

Supartha, I. W., S. Susila., I.G. Sunari., Febri Mahaputra., I.K. Yudha, and Wiradana. (2021a). Damage 

characteristics and distribution patterns of the invasive pest, Spodoptera frugiperda (J.E Smith) 

(Lepidoptera: Noctuidae) on maize crop in Bali, Indonesia. Biodiversitas. 22 (6): 3378-3387. 

Supartha, I. W., S. Sunari., P.B. Krisna., I.K. Yudha., F. Mahaputra, and Wiradana. (2021b). Invasion, 

Population Development, and Attack Intensity of The Fall Armyworm (Spodoptera frugiperda) 

J.E Smith (Lepidoptera: Noctuidae) On Two Varieties Corn In Serongga Village, Gianyar 

Regency, Bali –Indonesia. Technol Rep Kansai Univ. 10 (4): 645-654. 



 

 
International Conference on Agriculture, Engineering, Social Science and Education 2024 
 
 

Syarkawi, S., H, Husni., M. Sayuthi. (2015). The effect of altitude on the level of cocoa fruit borer 

(Conopomorpha cramerella Snellan) attacks in Pidie Regency. Jurnal Floratek. 10(2): 52-60. 

Trisyono, Y. A., V.E.B. Suputra., Aryuwandari., M. Hartaman, and Jumari. (2019). Occurrence of 

infestation by the fall armyworm Spodoptera frugiperda, a new alien invasive pest, in corn in 

lampung Indonesia. Jurnal Perlindungan Tanaman Indonesia 23 (1): 156-160. 

Uge, E., E. Yusnawan, dan Y. Baliadi. (2021). Environmentally Friendly Control of Armyworm Pests 

(Spodoptera Litura Fabricius) on Soybean Plants. Palawija Bulletin. 9(1): 45-66. 

Yatim, N. (2018). The Effect of Kirinyu Leaf Botanical Pesticide (Chromolaena odorata L.) on the 

Population and Attack of the Tritip Caterpillar Pest (Pluetella xylostella L.). Thesis. Faculty of 

Agriculture. University of Mataram. Mataram. 

 

Biodata 

Dr. Sempurna Ginting, SP, MSi and Ir. Hartal, MP are lecturer in the Department of Plant Protection, 

University of Bengkulu. Sempurna Ginting is majoring in Insect Pathology, and Hartal is majoring in 

Plant Diseases. Dicky Agus Afriyanto is an alumnus of Plant Protection, who is interested in Corn 

Pests. Hartal Email: hartal@unib.ac.id , Dicky Agus Afriyanto Email: dickyaf46@gmail.com  

mailto:hartal@unib.ac.id
mailto:dickyaf46@gmail.com

