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Abstract

Maize is widely cultivated food and fodder crop in Tamil Nadu. Fall armyworm (Spodoptera frugiperda)
is considered as an invasive pest of maize throughout India. Random survey was made during Kharif
2019 and Rabi 2019 -20 at different locations of Ariyalur and Perambalur districts of Tamil Nadu to
study the natural occurrence of parasitoids and predators on FAW. Four parasitoids namely Peribeae sp
(Diptera: Tachinidae), Euplectrus sp. nr. Xanthocephalus Girault (Hymenoptera: Eulophidae), Temelucha
sp. (Hymenoptera: Ichneumonidae) and Microplitis demolitor Wilkinson (Hymenoptera: Braconidae)
were identified on S. frugiperda first time in Tamil Nadu. Two spider species discovered were Jumping
spider (Salticidae: Araneae) and Striped lynx spider Oxyopus javanus (Oxyopidae: Araneae).
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Introduction

The Fall Armyworm (FAW), Spodoptera frugiperda (J. E. Smith) (Lepidoptera: Noctuidae), is
native of tropical and subtropical regions of the Americas which is highly mobile and
economically destructive pest. Being polyphagous in nature, it feeds on more than 80 species
of crops including maize, sorghum, millet, rice, sugarcane, cotton and vegetable crops (Assefa,
2018)[2-, The first infestation of S. frugiperda was reported formally in Africa during 2016 and
spread to several parts of the African continent. The estimated loss in maize production have
been 2.5 to 6 million US $ in Africa during 2017 (Day et al., 2017)E}. It has potential to inflict
a loss of 8 to 20 million tonnes of maize every year in the absence of effective control methods
and it has invaded 44 African nations already (Rwomushana et al., 2018).S. frugiperda
affected the food security and livelihoods of several million smallholder farmers in Africa
(Padhee and Prasanna, 2019) I, In India, the pest was first reported in Karnataka in July, 2018
(Sharanabasappa et al., 2018) [*3, Natural enemies plays a vital role in the management of
FAW in its native habitat and resulted substantial reduction in the population.

Materials and Methodology

Surveys were conducted to explore the natural occurrence of parasitoids and predators on

S. frugiperda at major maize growing in Tamil Nadu during 2019-20.Plants with obvious
FAW attack symptoms were selected and examined for the presence of FAW larvae in each
area. Plant leaves, whorls, and upper and lower surfaces were well examined. FAW larvae of
various stages were collected from infested maize plants, along with a piece of fresh leaf to
allow the larvae to continue feeding. Individual FAW larva was collected in separate plastic
cover (10x15 cm) to avoid cannibalism and brought to Plant Protection Laboratory, Anbil
Dharmalingam Agricultural and Research Institute, Tiruchirappalli, Tamil Nadu. In the
laboratory, larvae were transferred to individual petriplates. Bottom of the petriplates were
provided with moistened whatsman filterpaper No 41 to avoid drying of maize leaves. At two
days interval food material was changed and fecal matter and remaining food materials were
removed. Larvae were monitored for emergence of parasitoid at six hours interval. Emerged
parasitoids were killed and stored in 70 per cent ethanol for identifying the specimen.
Predatory spiders feeding on FAW larvae were collected from field. Spiders were killed in
killing bottle and stored in 70 per cent ethanol for identification. The parasitoid specimens
were identified by Dr. J. Poorani, Scientist, National Research Center for Banana,
Tiruchirappalli.
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Results and Discussions

During survey four larval parasitoid species and two spider
species were recorded first time on FAW in Tamil Nadu. The
parasitoids identified were Peribeae sp (Diptera: Tachinidae),
Euplectrus sp. nr. Xanthocephalus Girault (Hymenoptera:
Eulophidae), Temelucha sp. (Hymenoptera: Ichneumonidae)
and Microplitis demolitor Wilkinson (Hymenoptera:
Braconidae). Jumping spider (Salticidae: Araneae) and
Striped lynx spider Oxyopus javanus (Oxyopidae: Araneae)
were recorded as predators on FAW larvae in maize
ecosystem during Kharif 2019 and Rabi 2019-2020.
Microplitis demolitor Wilkinson (Hymenoptera: Braconidae)
was first time reported on S. frugiperda in Tamil Nadu by our
study. M. demoliator was a solitary braconid larval parasitoid
of FAW. The early stage of larvae were attacked and few days
after attack the host stopped feeding. The parasitoid larva exit
the host and pupate. The adult longevity period was 7 days. In
India, Microplitis manila Ashmead was earlier reported by
Firake and Behere (2020) ™. Shepard et al. (1983) [
reported FAW larvae were parasitized by M. demoliator in
Queensland. Euplectrus sp.nr. Xanthocephalus Girault was
first reported on FAW in Tamil Nadu through our study.
Euplectrus sp. nr. Xanthocephalus Girault was a larval
ectoparasitoid and koinobiont in nature. Grubs were above the
epidermis of FAW second and third instar larvae. It grew
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outside the larval body and moved down the dead host body
when they were ready to pupate, started to spin the cocoon.
The adult longevity was seven days. Euplectrus platyhypenae
Howard (Hymenoptera: Eulophidae) was earlier reported in
Argentina, Americas and Caribbean basin, Taxes, Mexico and
Florida by Murua et al. (2009) "1, Molina-Ochoa et al. (2001)
61 VVickery (1929) ', Ruiz-Najera et al. (2007) 3, Ordonez-
Garcia et al. (2015) ®land Hay-Roe et al. (2016) 1 on FAW.
Peribeae sp. was the larval dipteran parasitoid first time
reported on FAW in Tamil Nadu. The maggot fed on host
larvae and it reached the final instar and left their host body
and pupate outside. Tachinid parasitoid Peribeae orbata was
earlier reported on S. litura up to 24 per cent under field
condition (Rao and Satyanarayana, 1989) [°. Temelucha sp.
was larval parasitoid and first time recorded on FAW in Tamil
Nadu. Second and third instar larvae were attacked by
Temeulcha sp. Three per cent parasitization by Temelucha sp.
on FAW was reported earlier by Ashley (1986) M. Striped
lynx spider Oxyopus javanus (Oxyopidae: Araneae) was first
time reported in Tamil Nadu through our study. The predatory
nature of Oxyopus birmanicus on FAW larvae was earlier
reported by Firake and Behere (2020).Native larval
parasitoids and predatory spiders should be considered as
good candidate to achieve significant reduction in FAW
population.

Temelucha sp.

Euplectrus sp.

Microplitis demolitor

Peribeae sp.
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Striped lynx spider - Oxyopus javanus Predatory - Jumping spider

Table 1: List of new record of FAW Parasitoids and predatory spider

S. No Parasitoids and predators Order-Family Type
1 Peribeae sp. Diptera: Tachinidae Larval parasitoid
2 Euplectrus sp. nr. Xanthocephalus Girault Hymenoptera: Eulophidae Larval parasitoid
3 Temelucha sp. Hymenoptera: Ichneumonidae | Larval parasitoid
4 Microplitis demolitor Wilkinson Hymenoptera: Braconidae Larval parasitoid
5 Oxyopus javanus Oxyopidae: Araneae Predatory spider
6 Jumping spider Salticidae: Araneae Predatory spider
References armyworm in India. Indian Farm. 2019;69(1):51-54.
1. Ashley TR. Fall armyworm Symposium: Biological 10. Rao RSN, Satyanarayana SVV. Studies on Peribea

Control: Geographical Distributions and Parasitization
Levels for Parasitoids of the Fall armyworm, Spodoptera
frugiperda. Florida Entomologist 1985, 1986;69(3):516-
524.

Assefa Y. Molecular identification of the invasive strain
of Spodoptera frugiperda (JE smith) (Lepidoptera:
Noctuidae) in Swaziland. International Journal of
Tropical Insect Science 2019;39(1):73-78.

Day R, Abrahams P, Bateman M, Beale T, Clottey V,
Cock M et al. Fall armyworm: impacts and implications
for  Africa. Outlooks on Pest Management
2017;28(5):196-201.

Firake DM, Behere GT. Natural mortality of invasive
Fall armyworm, Spodoptera frugiperda (JE Smith)
(Lepidoptera: Noctuidae) in maize agroecosystems of
northeast India. Biological Control 2020;148:104303
Hay-Roe MM, Meagher RL, Nagoshi RN, Newman Y.
Distributional patterns of Fall armyworm parasitoids in a
corn field and a pasture field in Florida. Biological
Control 2016;96:48-56.

Molina-Ochoa J, Hamm JJ, Lezama-Gutierrez R, Lopez-
Edwards M, Gonzalez-Ramirez M, Pescador-Rubio A. A
survey of Fall armyworm (Lepidoptera: Noctuidae)
parasitoids in the Mexican states of Michoacan, Colima,
Jalisco, and Tamaulipas. Florida Entomologist
2001;84(1):31-36.

Murua MG, Molina-Ochoa J, Fidalgo P. Natural
distribution of parasitoids of larvae of the Fall
armyworm, Spodoptera frugiperda, in Argentina. Journal
of Insect Science 2009;9(1).

Ordonez-Garcia M, Rios-Velasco C, Berlanga-Reyes DI,
Acosta-Muniz CH, Salas-Marina MA, OJ Cambero-
Campos. Occurrence of natural enemies of Spodoptera
frugiperda (Lepidoptera: Noctuidae) in Chihuahua,
Mexico. Florida Entomologist 2015;98(3):843-847
Padhee AK, Prasanna BM. The emerging threat of fall

11.

12.

13.

14.

~342~

orbata Weid (Diptera: Tachinidae) a larval parasite of
Spodoptera lifcura F. Tobacco Research 1989;15(1):1-4.
Ruiz-Najera RE, Molina-Ochoa J, Carpenter JE,
Espinosa-Moreno JA, Alfredo Ruiz-Najera J, Lezama-
Gutierrez R, Foster JE. Survey for hymenopteran and
dipteran parasitoids of the Fall armyworm (Lepidoptera:
Noctuidae) in Chiapas, Mexico. Journal of Agricultural
and Urban Entomology 2007;24(1):35-42.
Sharanabasappa DM, Kalleshwaraswamy CM, Asokan R,
Mahadeva Swamy HM, Maruthi MS, Pavithra HB et al.
First report of the Fall armyworm, Spodoptera frugiperda
(JE Smith) (Lepidoptera: Noctuidae), an alien invasive
pest on maize in India. Pest Management of Horticultural
ecosystem 2018;24(1):23-29.

Shepard M, Powell JE, Jones WA. Biology of Microplitis
demolitor (Hymenoptera: Braconidae), an imported
parasitoid of Heliothis sp. (Lepidoptera: Noctuidae) and
the  soybean  looper,  Pseudoplusia includens
(Lepidoptera: Noctuidae). Environmental Entomology
1983;12(3):641-645.

Vickery RA. Studies on the Fall armyworm in the gulf
coast district of Texas. Technical Bulletin. United States
Department of Agriculture 1929, 138.


http://www.entomoljournal.com/

