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ABSTRACT

The occurrence of Spodoptera frugiperda (Lepidoptera: Noctuidae), is reported for the first time on maize and
sorghum in Haryana (India). During the field visits the crop was found infested with distinguished damage
symptoms. The per cent plant infestation was very high with window holes and saw dust like frass on
leaves and whorl. The larvae were found on damaged plants and later on collected and reared in insect
rearing laboratory, Department of Entomology, CCS Haryana Agricultural University-Hisar for identification
and further studies. The pest is identified as fall armyworm, Spodoptera frugiperda (J.E. Smith) as per
morphological characters observed. This is the first confirmed report for invasion of fall armyworm to
cause severe damage in maize and sorghum crop in Haryana, India.
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Introduction

Fall armyworm, Spodoptera frugiperda (J.E. Smith)
(Lepidoptera: Noctuidae), is a very destructive pest
and polyphagous in nature with high mobility and
fecundity. It is native to tropical and subtropical
America since, 1797 with wide host range of more
than 353 plant species from 76 plant families. A se-
vere outbreak of S. frugiperda on corn and millets
was documented in 1912 and cause up to 73 per cent
yield loss in maize (Huang et al., 2020; Du Plessis et
al., 2020; Prassanna et al., 2018; Montezano et al.,
2018). This invasive pest was first reported in West
Africa in late 2016 and invaded in Sub-Saharan Af-
rica (CABI, 2019; Goergen et al., 2016). The adult’s
moth can fly continuously for over 24h and cover
more than 100 km a day (Chen et al., 2022). Recent

reports confirmed the occurrence of fall armyworm
in 28 countries in African continent indicating the
rapid spread of this pest (Cock et al., 2017; Day et al.,
2017). In India, its presence was confirmed in May
2018 by the University of Agricultural and Horticul-
tural Sciences, Shivamogga, Karnataka
(Sharanabasappa et al., 2018a). Invasion of this pest
is mainly due to increased transboundary move-
ment of agricultural commodities, anthropogenic
activities and climate changes (Paini et al., 2016). It
infests maize plants at all growth stages i.e., from
seedling to tasseling by destroying young plants,
causing defoliation and grain deterioration that
leads to reduction of yield quality and quantity
(Peairs and Saunders, 1979). It occurs throughout
the year with overlapping generations depending
upon host availability and congenial climatic condi-
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tions (Abrahams et al., 2017). Recently, this pest was
found damaging the maize and sorghum crop in
Haryana. The studies on biological parameters of S.
frugiperda has also been conducted to identify all the
life stages, life history, its survival and spread to
plan the effective management strategies.

Materials and Methods

A field’s survey was planned to investigate the in-
sect pest damage in maize growing areas during
August-September, 2019 at Hisar and Yamunanagar
districts of Haryana. The crop was at different
growth stages in different fields in the surveyed
area. The crop of maize and sorghum showed distin-
guished damage pattern and symptoms with dry
excreta/feacel matter by pest on leaves and in cen-
tral whorl. The damaged plants were examined to
know the pest. The larvae observed were very large
in size with different colour and morphological
characteristics from other known pests pertaining to
maize and sorghum. The larvae were collected from
different farmer’s field and reared in the laboratory,
Department of Entomology, CCSHAU-Hisar for
identification and further biological studies.

Results and Discussion

(i) Field infestation and symptoms: The larvae
were found to feed on leaves and central whorl of
maize plant by making elongated patches in the
form of irregular spots surrounded with faecal mat-
ter of larvae. All the life stages of insect were re-
ported in the field (egg to adult). The adults were
swift fliers. The infestation was noticed as newly
emerged larvae feed by scrapping the leaves leaving
behind the white elongated patches (Fig. 1-A). Later
instars larvae damage the crop by making windows
in leaves, feeding leaf margins and moved towards
central whorl thereafter (Fig.1-B). Later instars were
also noticed to feed in central whorl that was filled
with dry and fresh faecal matter (Saw dust like
frass), confirming the feeding by the pest (Fig. 1-C &
D). The field was looked as grazed by animals be-
cause of central whorl damage. The late instars lar-
vae has also been noticed prefer to feed on repro-
ductive stage (Tassels and developing cobs) of
maize voraciously. These symptoms are also similar
to those reported by (Navasero et al., 2019;
Chormule et al., 2019).

(ii) Identification of S. frugiperda: The females laid
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Fig. 1. Damage symptoms by S. frugiperda - Scrapping of
leaves, leaving behind the white elongated
patches (A), Window holes and saw dust like
frass on leaves (B), Larvae in central whorl along
with larval head exuviae(C), Damaged plant
whorl/heart, larvae and faecal matter on maize

(D).

eggs in masses and covered with grayish colored
scales. The larva of S. frugiperda passed through six
larval instars. The first instar larvae were light
greenish to dark brown in colour with black head
and turned greenish brown with reddish brown
head in second instar. The four black dots were
prominent in late instars on 1% to 7" abdominal seg-
ment in trapezoid pattern. The third instar was
greenish brown to dark brown with three dorsal and
lateral white lines. Fourth instar larvae were brown-
ish black with white dorsal lines and alight lateral
line (Fig.1-B). Black tubercles were found dorsally
on the body which bears spines. The late instars (4"
to 6™) had a more prominent white inverted “Y” line
on frons and four black dots which are arranged in
a square pattern on 8" abdominal segment (Fig. 2).
The full grown larvae shows colour variation from
yellowish brown to dark brown, dull grey to almost
black (Pogue, 2002). Freshly formed pupa were soft
and greenish in colour, later on the pupa becomes
shiny reddish-brown, which were characterized by
a pair of straight thorns at the end. The genital open-
ing in female pupa was present on 7* abdominal
segment while it was present on 9" segment in male
pupa (Fig. 3-A&B). Forewings of female moth were
less conspicuous, varying in colour from uniform
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Fig. 2. White Inverted Y’ lines on head and dots on last
abdominal segment forming a square on larvae

Fig. 3. Distinguishing characters of male pupa (A) and
female pupa (B)

greyish brown to delicate grey with brown spots.
Male forewings were brown and grey scaled with a
white triangular patch at the apical and a circular
spot in the mid of the wing. Both males and females
have silvery white hind wings with a narrow dark
margin (Rashed et al., 2022; Sharanbasappa et al.,
2018b). The findings on damage and morphological
characterization validate the species as S. frugiperda
and this is the first confirmed report of this invasive
species fall armyworm, Spodoptera frugiperda (J.E.
Smith) (Lepidoptera: Noctuidae) in maize and sor-
ghum crop from Haryana, India.

Specimen Examined: Haryana, India: 24 specimens,
Hisar, coll. Ankit Kumar and Yogesh Kumar from
maize and sorghum crop; 8 specimens
Yamunanagar, coll. Maha Singh Jaglan from maize.
Comments: This species, S. frugiperda is reported
first time from Haryana.

Host Plant: Poaceae: Maize (Zea mays L.) and sor-
ghum (Sorghum bicolor L.)
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