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Abstract-In order to identify Spodoptera frugiperda 

Smith & Abbot (Lepidoptera: Noctuidaenatural )'s 

enemies and quantify the prevalence and 

percentage of parasitism, all instars of this insect 

were collected in maize (corn) fields throughout six 

locales in the Palu Valley, Central Sulawesi, in 

2021. Larvae were kept in controlled environments, 

fed an artificial diet, and monitored every day until 

the appearance of parasitoids, the advent of 

Beauveria bassiana, Verticillium lecanii, 

Metarrhizium sp., and Aspergillus sp., or until they 

reached adulthood. In total, 162 of the 371 larvae 

that were collected—or 43.66%—were attacked by 

parasitoids and entomopathogens. With parasitoids 

emerging from 129% of the larvae, the prevalence 

of parasitism by parasitoids was 2.98%. Archytas 

marmoratus (Diptera: Tachinidae) and Pristomerus 

sp. (Ichneumonidae) were the parasitoids 

discovered The two parasitoids that were most 

frequently found had an impact on 0.17% and 

0.05% of the total larvae collected, respectively. 

Additionally, four types of entomopathogenic fungi 

were discovered: 0.13%, 0.27%, 0.23%, and 0.13% 

parasitism for Metarhizium sp., Beauveria bassiana, 

Verticillium lecanii, and Aspergillus sp., 

respectively. 
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I. INTRODUCTION 

Spodoptera frugiperda Smith & Abbot 

(Lepidoptera: Noctuidae), sometimes known as 

the Fall armyworm (FAW), is a major pest of 

maize (Zea maize) and various other crops that 

results in decreased yields and financial losses in 

nations throughout Asia and Africa. [1], [2], [3], 

[4] S. frugiperda is a member of the Noctuidae 

family and the Lepidoptera order. This species is 

regarded as a global pest because of its 

polyphagous behavior, high ability, voracity, 

ability to produce enormous populations, and 

high dispersal rates [5], [6]. Food security is 

being threatened by S. frugiperda. It can 

obliterate a nation's cereal crops [7], [8]. Grass, 

sorghum, potatoes, cotton, peanuts, beets, 
tomatoes, alfalfa, onions, and soybeans are 

among the more than 50 plant species that 

armyworms consume [9]–[11]. S. frugiperda 

initially originated in tropical and subtropical 

regions of the Americas, but throughout the 

summer, it migrates to temperate regions in 

North and South America[12]. S. frugiperda has 

been discovered to attack maize crops in 

Indonesia in the provinces of West Sumatra, 

Banten, West Java, Bali, and Sulawesi island 

[13]–[16]. S. frugiperda is the morphologically 

characterized plant-disturbing organism that 

affects maize in Central Sulawesi, particularly in 

Sigi Regency [17]. 8.3-20.6 million tons or 

2.481-6.187 million US dollars per year are lost 

as a result of this insect attack on maize crops in 

12 African countries [18]. If the affected plant 

population is between 55 and 100%, an 

infestation of S. frugiperda larvae in maize might 

result in a yield loss of 15–73% [19]. Chemical 

insecticides and plant growing methods have 

been used in control efforts.  

 The issues that were investigated 

included the fact that the most popular method 

for controlling the insect pest S. frugiperda is 

chemical control. The incorrect and 

indiscriminate use of this approach, however, 

renders it ineffective and leads to acute and 

chronic poisoning of agricultural workers as well 

as the development of resistance, the eradication 

of local natural enemies, and soil degradation 

[20]. Native natural enemies can be used to 

control these pests instead of insecticides [21], 

which has many benefits, including not having a 

negative impact on the environment or human 

health. Additionally, natural enemies may be 

easily handled and released in the wild, are 

frequently specialized, and some have advanced 

search capabilities. 

 Therefore, preliminary investigation 

involving surveys, collections, and identification 

of S. frugiperda's natural enemies on maize is 

required. Due to growing economic and 

environmental concerns, surveys of natural 

enemies in different regions of their distribution 

have been conducted across the majority of Asia 

and the Americas countries [22], [23]. According 

to this data, it is imperative to do study into the 

role of natural enemies in pest control. The first 
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step should involve conducting field surveys to 

identify the species present and how their 

populations differ in relation to insect pest 

species. 

 This investigation aimed to discover S. 

frugiperda's parasitoids, predators, and diseases 

as natural enemies. The specific goal is to create 

a database and collection of S. frugiperda's 

natural enemies (parasites, predators, and 

diseases) in the ecology of corn plantations. S. 

frugiperda will be managed by farmers using 

natural enemies in the ecology of the corn crop. 

If natural enemies are recognized and can be 

identified, one of the contributions to science and 

technological development is plant protection. 

Biological control is a crucial part of integrated 

pest management since it is used to combat S. 

frugiperda pests on maize. These natural enemies 

include parasitoids, predators, and diseases. 

 

II. RESEARCH METHODS 

A.     Survey of natural enemies 

An investigation of natural enemies in the 

corn-planting ecosystem in Sigi Regency, which 

is divided into 7 subdistricts: Dolo, West Dolo, 

South Dolo, Gumbasa, Marawola, West 

Marawola, and Palolo. Each sub-district had three 

villages chosen as the primary locations for 

growing maize. Each production center has three 

sample plots (each with a plot size of one 

hectare), with five sample units per plot. Each 

sampling location has 10 maize plants, making up 

the three sampling sites that make up each 

sampling unit. 

B.     Insect Sampling on Corn Plants 

In order to cover all seven places in the 

Sigi district's corn planting ecosystem, the survey 

was conducted in two stages in 2021. April to 

June 2021 is the first stage, while July to October 

2021 is the second.  

At the observation sample points in each 

sample unit, insects are observed and sampled 

under a loupe. Each sample unit has three locations 

for sampling. S. frugiperda eggs, larvae, pupae, 

and imago were collected from the field, identified 

morphologically, and deposited one at a time in 8.5 

x 10 x 5 cm transparent rectangular rearing 

containers. 

A black net is placed over the breeding 

container to stop the imago or larvae from 

escaping. To absorb the moisture produced by the 

feed, tissue paper is placed at the bottom of the 

container (corn leaves). While the imago was 

given a 10% honey solution, the larvae were fed 

corn leaves. Under room conditions (24 4 °C, 82 

8% RH, and a 12:12 h photoperiod [L:D]), larvae 

and adults were grown in a lab. Every 24 hours, 

parasitoids released from eggs, larvae, and pupae 

were counted and put in 70% ethanol. In 

accordance with the guidelines provided by 

Ochoa et al. [24], natural enemies were 

determined. 

At each area, pitfall traps and nets were 

used to keep an eye out for predators in corn 

plantations. Use Sharanabasappa et 

alidentification 's of predatory insects [25]. 

Collecting S. frugiperda eggs, larvae, and pupae, 

and placing each one in a petri dish with tissue 

paper on top to absorb moisture from the feed, 

was done in order to conduct observations for 

insect diseases (corn leaves). We feed corn leaves 

to the larvae. Using a solar power meter, eggs, 

larvae, and pupae were raised in a laboratory 

setting at 24 4 °C, 82 8% RH, and 12 12 hours of 

illumination (L: D). Observed and put into the 

agar medium in a petri dish were eggs, larvae, 

and pupae that had died because of the disease. 

The pathogen growing in PDA (potato dextrose 

agar) media was isolated and further developed 

for purification. Identification of pathogens was 

done using Stereo Digital Microscope. 

C. Identification of Natural Enemies 

   Entomopathogenic fungi were collected by 

modifying the used bait method [26], [27]. The 

bait method uses Tenebrio molitor larvae as insect 

bait fed to soil samples containing conidial fungi. 

Soil sampling was done by digging the soil using a 

Soil Sampling Drill (Ø 20 mm) to a depth of 10-15 

cm around the plant rhizosphere and taking 5 

points to collect 1 kg of soil. Then the soil sample 

is put into a plastic bag and given an information 

label based on the location of the sample and the 

date of sampling. Soil samples were cleaned of 

plant roots and sieved with a size of 10 mesh. Then 

it was put into plastic trays (30 x 20 x 10 cm3) 

containing 1 kg of soil. Then moistened with 

sterile distilled water with soil moisture exceeding 

30%. After that, 30 newly molted larvae of third 

instar T. molitor were placed on the bottom of the 

tray, and the bodies of the larvae were sprinkled 

with a layer of sample soil which was 20-30 mm 

thick. Then the tray containing the soil samples 

was covered with a black cloth and sprayed with 

sterile water to keep the soil moist. The larvae 

were infested in the soil sample for seven days to 

allow the conidia of the entomopathogenic fungus 

to infect T. molitor, after which dead larvae 

infected with the entomopathogenic fungus were 

grown in PDA medium.  Isolation and 

identification of entomopathogenic fungi. The 

infected Tenebrio bait is then isolated and purified. 

Surfaces of larvae infected with entomopathogenic 

fungi were sterilized by modifying the method of 

Sharma et al. [26] by rinsing with 1% NaOCl for 1 

minute, then rinsing with 100 mL of distilled water 

three times. Surface larval sterilization is carried 

out to get the fungus that has penetrated the larval 

cuticle and prevents the emergence of airborne 

mould. Sterilized larvae were grown in PDA media 
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and incubated for two days. Then the fungi that 

grow are purified on PDA media to get pure 

isolates. Types of entomopathogenic fungi isolated 

from T. molitor larvae were identified based on 

morphological characteristics, such as colony 

colour and culture form on PDA, shape and colour 

of conidia using Humber's taxonomy book [28]. 

Conidial density was calculated, and viability was 

observed by growing 10 μL of fungal conidia 

suspension (1 x 106 conidia mL-1) in a 2% water-

agar medium containing 2 g of agar which was 

given 100 mL of distilled water (w/v), then 

cultured incubated for 2 x 24 hours.  

III. RESULTS AND DISCUSSION 

In total, 371 FAW larvae were collected 

from 6 sites, with two collections per site. The 

sample found 162 parasitized larvae but no 

emergence of 209 larvae. Only pathogens were 

observed. This parasitoid is a species of the Order 

Diptera (Tachinidae) and Ichneumonidae 

(Hymenoptera) (Table 1 and Table 2). Molina-

Ochoa et al [29] found that specimens parasitized 

FAW larvae from the families Braconidae 

(Aleoides, Chelonus, Cotesia, Glyptapanteles, 

Homolobus, and the genus Meteorus), 

Ichneumonidae (Campoletis, Eiphosoma, Ophion, 

and Pristomerus genera), and Eulophidae 

(Aprostocetus, Euplectrus, and Horismenus ) in 

Michoacán, Jalisco, Sinaloa, Nayarit, Veracruz, 

and Colima, Mexico, in various plants. In this 

study, it was not found, as found by   Ochoa et al. 

[29]. The parasitoid species in this study were 

from the Order Diptera, Tachinidae and the Order 

Hymenoptera, Ichneumonidae. These results are 

similar to those reported by Delfin-González et al. 

[30], who found Lespesia archippivora (Riley), A. 

marmoratus, and E. platyhypenae in the Mexican 

state of Yucatán.  

The data obtained indicate a large 

diversity of parasitoid species and the degree of 

parasitism, depending on the geographic area, 

although all sites share many of the same species. 

Regional differences in parasitoid species and 

levels of parasitism may be largely due to 

environmental differences, other than weather, 

adjacent plants, and alternative hosts. In addition, 

sampling rate, host population density, natural 

enemy adaptation rate, and host and parasitoid 

population growth, among others, will influence 

natural enemy determination. The tachinid fly 

found in this study has yet to be able to calculate 

the level of parasitism. However, the incidence of 

parasitism was 2.98% by Tachinidae and 

Ichneumonidae species. The results of research 

from several experts that are relevant to this study 

are: thirty-four specimens of predatory P. 

maculiventris were found eating FAW larvae in 

cornfields. The high incidence of fungal infections 

in 6 locations (Table 2) may be due to the 

significant rainfall and weather in Palu Valley. 

Fungal growth and germination are strongly 

influenced by environmental conditions, especially 

temperature and relative humidity.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VI.    CONCLUSION 

In this study, out of 371 collected larvae, 

162 larvae were attacked by natural enemies 

(parasitoids and entomopathogens), representing a 

total incidence of 43.66 %. The incidence of 

parasitism by parasitoids was 2.98%, and 

parasitoids emerged from 129% of the larvae. The 

parasitoids found were: Archytas marmoratus 

(Diptera : Tachinidae) and Pristomerus sp. 

(Ichneumonidae). Four species of 

entomopathogenic fungi were also found: 

Metarhizium sp., Beauveria bassiana, Verticillium 

lecanii, and Aspergillus sp. 

 

 

 

NaturalEnemy of Spodoptera frugiperda (Lepidoptera: Noctuidae)             77



 

REFERENCES 

[1] H. Gebreziher, ―Review on management 

methods of fall armyworm (Spodoptera 

frugiperda JE Smith) in Sub- Saharan Africa,‖ 

vol. 5, pp. 09–14, Mar. 2020. 

[2] C. I. Jaramillo-Barrios, E. H. Varón-Devia, B. 

Monje-Andrade, C. I. Jaramillo-Barrios, E. H. 

Varón-Devia, and B. Monje-Andrade, 

―Economic injury level and action thresholds 

for Spodoptera frugiperda (J.E. Smith) 

(Lepidoptera: Noctuidae) in maize crops,‖ 

Rev. Fac. Nac. Agron. Medellín, vol. 73, no. 1, 

pp. 9065–9076, Jan. 2020, doi: 

10.15446/rfnam.v73n1.78824. 

[3] Y. A. Trisyono, S. Suputa, V. E. F. 

Aryuwandari, M. Hartaman, and J. Jumari, 

―Occurrence of Heavy Infestation by the Fall 

Armyworm Spodoptera frugiperda, a New 

Alien Invasive Pest, in Corn Lampung 

Indonesia,‖ J. Perlindungan Tanam. Indones., 

vol. 23, no. 1, Art. no. 1, Jul. 2019, doi: 

10.22146/jpti.46455. 

[4] M.-F. Wu et al., ―Overseas immigration of fall 

armyworm, Spodoptera frugiperda 

(Lepidoptera: Noctuidae), invading Korea and 

Japan in 2019,‖ Insect Sci., vol. 29, no. 2, pp. 

505–520, 2022, doi: 10.1111/1744-

7917.12940. 

[5] S. S. Deshmukh, B. M. Prasanna, C. M. 

Kalleshwaraswamy, J. Jaba, and B. 

Choudhary, ―Fall Armyworm (Spodoptera 

frugiperda),‖ in Polyphagous Pests of Crops, 

Omkar, Ed. Singapore: Springer, 2021, pp. 

349–372. doi: 10.1007/978-981-15-8075-8_8. 

[6] M. Hafeez et al., ―Role of digestive protease 

enzymes and related genes in host plant 

adaptation of a polyphagous pest, Spodoptera 

frugiperda,‖ Insect Sci., vol. 28, no. 3, pp. 

611–626, 2021, doi: 10.1111/1744-

7917.12906. 

[7] R. Early, P. González-Moreno, S. T. Murphy, 

and R. Day, ―Forecasting the global extent of 

invasion of the cereal pest Spodoptera 

frugiperda, the fall armyworm.‖ bioRxiv, p. 

391847, Aug. 15, 2018. doi: 10.1101/391847. 

[8] G. Hailu et al., ―Could fall armyworm, 

Spodoptera frugiperda (J. E. Smith) invasion 

in Africa contribute to the displacement of 

cereal stemborers in maize and sorghum 

cropping systems,‖ Int. J. Trop. Insect Sci., 

vol. 41, no. 2, pp. 1753–1762, Jun. 2021, doi: 

10.1007/s42690-020-00381-8. 

[9] D. G. Montezano et al., ―Host plants of 

Spodoptera frugiperda (Lepidoptera : 

Noctuidae) in the Americas,‖ Afr. Entomol., 

vol. 26, no. 2, pp. 286–300, Sep. 2018, doi: 

10.4001/003.026.0286. 

[10] N. A. Palmer, S. Basu, T. Heng-Moss, J. D. 

Bradshaw, G. Sarath, and J. Louis, ―Fall 

armyworm (Spodoptera frugiperda Smith) 

feeding elicits differential defense responses in 

upland and lowland switchgrass,‖ PLOS ONE, 

vol. 14, no. 6, p. e0218352, Jun. 2019, doi: 

10.1371/journal.pone.0218352. 

[11] T. M. Volp, M. P. Zalucki, and M. J. Furlong, 

―What Defines a Host? Oviposition Behavior 

and Larval Performance of Spodoptera 

frugiperda (Lepidoptera: Noctuidae) on Five 

Putative Host Plants,‖ J. Econ. Entomol., vol. 

115, no. 6, pp. 1744–1751, Dec. 2022, doi: 

10.1093/jee/toac056. 

[12] E. P. on P. Health (PLH) et al., ―Pest 

categorisation of Spodoptera frugiperda,‖ 

EFSA J., vol. 15, no. 7, p. e04927, 2017, doi: 

10.2903/j.efsa.2017.4927. 

[13] D. Sartiami, Dadang, I. S. Harahap, Y. M. 

Kusumah, and R. Anwar, ―First record of fall 

armyworm (Spodoptera frugiperda) in 

Indonesia and its occurence in three 

provinces,‖ IOP Conf. Ser. Earth Environ. 

Sci., vol. 468, no. 1, p. 012021, Mar. 2020, 

doi: 10.1088/1755-1315/468/1/012021. 

[14] D. Liput, B. A. N. Pinaria, C. S. Rante, and N. 

N. Wanta, ―PEST POPULATION OF 

Spodoptera frugiperda J.E.SMITH 

(Lepidoptera: Noctuidae) ON CORN 

PLANTATION IN LOLAK DISTRICT, 

BOLAANG MONGONDOW REGENCY.,‖ 

J. Agroekoteknologi Terap., vol. 3, no. 1, Art. 

no. 1, Jun. 2022, doi: 10.35791/jat.v3i1.38809. 

[15] I. W. Supartha, I. W. Susila, A. A. A. A. S. 

Sunari, I. G. F. Mahaputra, I. K. W. Yudha, 

and P. A. Wiradana, ―Damage characteristics 

and distribution patterns of invasive pest, 

Spodoptera frugiperda (J.E Smith) 

(Lepidoptera: Noctuidae) on maize crop in 

Bali, Indonesia,‖ Biodiversitas J. Biol. Divers., 

vol. 22, no. 6, Art. no. 6, Jun. 2021, doi: 

10.13057/biodiv/d220645. 

[16] P. H. Sinaga, J. Kaligis, and E. R. M. Meray, 

―PERCENTAGE OF PEST ATTACKS OF 

Spodoptera frugiperda J.E Smith (Lepidoptera: 

Noctuidae) ON SWEET CORN IN 

TOMOHON CITY.,‖ J. Agroekoteknologi 

Terap., vol. 3, no. 1, Art. no. 1, May 2022, 

doi: 10.35791/jat.v3i1.36393. 

[17] D. Anjarwaty and A. Anshary, ―Identification 

of the Insect Spodoptera frugiperda 

(Lepidoptera: Noctuidae) Attacking Corn (Zea 

mays).,‖ Faculty of Agriculture, Tadulako 

University, Indonesia, 2020. 

[18] A. N. Shylesha et al., ―Studies on new 

invasive pest Spodoptera frugiperda (J. E. 

Smith) (Lepidoptera: Noctuidae) and its 

natural enemies,‖ J. Biol. Control, pp. 145–

151, Nov. 2018, doi: 

10.18311/jbc/2018/21707. 

[19] A. J. Hruska and F. Gould, ―Fall Armyworm 

(Lepidoptera: Noctuidae) and Diatraea 

lineolata (Lepidoptera: Pyralidae): Impact of 

78             A. Anshary et al.



 

Larval Population Level and Temporal 

Occurrence on Maize Yield in Nicaragua,‖ J. 

Econ. Entomol., vol. 90, no. 2, pp. 611–622, 

Apr. 1997, doi: 10.1093/jee/90.2.611. 

[20] R. Tinoco-Ojanguren and D. C. Halperin, 

―Poverty, production, and health: inhibition of 

erythrocyte cholinesterase via occupational 

exposure to organophosphate insecticides in 

Chiapas, Mexico,‖ Arch. Environ. Health, vol. 

53, no. 1, pp. 29–35, 1998, doi: 

10.1080/00039899809605686. 

[21] C. Rios-Velasco, G. Gallegos-Morales, J. 

Cambero-Campos, E. Cerna-Chávez, Ma. C. 

D. Rincón-Castro, and R. Valenzuela-García, 

―Natural Enemies of the Fall Armyworm 

Spodoptera frugiperda (Lepidoptera: 

Noctuidae) in Coahuila, México,‖ Fla. 

Entomol., vol. 94, no. 3, pp. 723–726, Sep. 

2011, doi: 10.1653/024.094.0349. 

[22] T. R. Ashley, ―Geographical Distributions and 

Parasitization Levels for Parasitoids of the Fall 

Armyworm, Spodoptera frugiperda,‖ Fla. 

Entomol., vol. 69, no. 3, pp. 516–524, 1986, 

doi: 10.2307/3495384. 

[23] R. Lezama-Gutiérrez et al., ―Occurrence of 

Entomopathogens of Spodoptera frugiperda 

(Lepidoptera: Noctuidae) in the Mexican 

States of Michoacán, Colima, Jalisco and 

Tamaulipas,‖ Fla. Entomol., vol. 84, no. 1, pp. 

23–30, 2001, doi: 10.2307/3496658. 

[24] J. Molina-Ochoa et al., ―Natural Distribution 

of Hymenopteran Parasitoids of Spodoptera 

frugiperda (Lepidoptera: Noctuidae) Larvae in 

Mexico,‖ Fla. Entomol., vol. 87, no. 4, pp. 

461–472, 2004. 

[25] Sharanabasappa, C. M. Kalleshwaraswamy, J. 

Poorani, M. S. Maruthi, H. B. Pavithra, and J. 

Diraviam, ―Natural Enemies of Spodoptera 

frugiperda (J. E. Smith) (Lepidoptera: 

Noctuidae), a Recent Invasive Pest on Maize 

in South India,‖ Fla. Entomol., vol. 102, no. 3, 

pp. 619–623, Sep. 2019, doi: 

10.1653/024.102.0335. 

[26] L. Sharma, I. Oliveira, L. Torres, and G. 

Marques, ―Entomopathogenic fungi in 

Portuguese vineyards soils: suggesting a 

‗Galleria-Tenebrio-bait method‘ as bait-insects 

Galleria and Tenebrio significantly 

underestimate the respective recoveries of 

Metarhizium (robertsii) and Beauveria 

(bassiana),‖ MycoKeys, no. 38, pp. 1–23, Aug. 

2018, doi: 10.3897/mycokeys.38.26790. 

[27] G. Zimmermann, ―The ‗Galleria bait method‘ 

for detection of entomopathogenic fungi in 

soil,‖ J. Appl. Entomol., vol. 102, no. 1–5, pp. 

213–215, 1986, doi: 10.1111/j.1439-

0418.1986.tb00912.x. 

[28] R. A. Humber, ―Entomopathogenic Fungal 

Identification‖. 

[29] J. Molina-Ochoa, J. E. Carpenter, E. A. 

Heinrichs, and J. E. Foster, ―PARASITOIDS 

AND PARASITES OF SPODOPTERA 

FRUGIPERDA (LEPIDOPTERA: 

NOCTUIDAE) IN THE AMERICAS AND 

CARIBBEAN BASIN: AN INVENTORY,‖ 

Fla. Entomol., vol. 86, no. 3, pp. 254–289, 

Sep. 2003, doi: 10.1653/0015-

4040(2003)086[0254:PAPOSF]2.0.CO;2. 

[30] H. Delfín-González, M. Bojórquez-Acevedo, 

and P. Manrique-Saide, ―Parasitoids of Fall 

Armyworm (Lepidoptera: Noctuidae) from a 

Traditional Maize Crop in the Mexican State 

of Yucatan,‖ Fla. Entomol., vol. 90, no. 4, pp. 

759–761, 2007. 

 

 

 

 

 

NaturalEnemy of Spodoptera frugiperda (Lepidoptera: Noctuidae)             79



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder.

80             A. Anshary et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Natural Enemy of Spodoptera frugiperda (Lepidoptera: Noctuidae) in Palu Valley, Central Sulawesi

