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Abstract 
Observations were taken on the infestation level of fall armyworm; Spodoptera frugiperda on maize 

variety J-1006 at Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.) research farm, the population of 

larvae at vegetative stage was 25 in 200 Sq. m area indicating their preference on soft leaves of maize. 

The nature of damage indicating that there was moist sawdust-like frass near the funnel and upper leaves. 

At reproductive stage of crop the infestation level of fall army worm, Spodoptera frugiperda was 49.20 

per cent. The life cycle of fall army worm was completed in about 28-35 days.  
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1. Introduction 
The fall armyworm, Spodoptera frugiperda (J.E. Smith) (Lepidoptera: Noctuidae) is native to 

the Americas and it is a key pest of maize (Zea mays L.) and many other crops throughout the 

Americas [14, 1]. S. frugiperda has been reported for the first time in 2016 in Africa, in Nigeria, 

Sao Tomé [8] in Benin and Togo [12] causing significant damages to maize. This pest has been 

detected for the first time on the Indian subcontinent in mid-May 2018 in maize fields at the 

College of Agriculture, (UAHS), Shivamogga. Similar information has also just been released 

based on independent investigations by the National Bureau of Agriculturally Important 

Microorganisms (NBAIR) under the Indian Council of Agricultural Research (ICAR) [13]. 

Fall army worm feeds on all growth stages of maize but most frequently in the whorl of young 

plants up to 45 days old. Larvae usually consume a large amount of foliage and sometimes 

destroy the growing point of the plant. First instar larvae usually eat the green tissue from one 

side of the leaf, leaving the membranous epidermis on the other side intact. Older instars begin 

to make holes in the leaf and the fourth to sixth instars may completely destroy small plants 

and strip larger ones [5]. Yield reductions in maize due to feeding of the fall armyworm have 

been reported as high as 34% [3, 6, 15, 16, 4]. To formulate proper and effective management it is 

necessary to understand the biology of S. frugiperda. The FAW moth lays eggs on the plant’s 

foliage (leaves). The egg stage lasts for only 2-3 days in warmer weather. There are six parts 

or “instars” in this stage, whose entire duration is from 14 to 30 days. The destruction of 

leaves, stems or flowers of the crop plants by the larva through feeding happens mostly in the 

last three instars. Young larvae usually feeds on leaves creating a characteristic windowing 

effect. Control over the pest are, therefore, best achieved early in its life cycle, rather than later 

stages. Once the larval stage is completed, the growing moth pupates in the soil for 8-9 days in 

summer and 20-30 days in cool weather. Keeping this in view present studies were carried out. 

 

Materials and Methods 

Nature of Damage of fall army worm, S. frugiperda 

The manifestation of S. frugiperda was studied in field conditions on maize variety J-1006. 

Symptoms were recorded at periodic intervals. The larvae were found to cause damage from 

vegetative stage to immature cob stage. The present studies were carried out during kharif 

2018-19. 
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Biology of fall army worm, S. frugiperda 

The larvae and pupae of S. frugiperda collected from maize 

fields of Research farm IGKV, Raipur and were kept 

separately in plastic jars. In the initial stages leaves were used 

as food for the developing larvae but the later instars were fed 

on whorl portions of older maize plants. The top of each jar 

containing larvae and pupae was covered with muslin cloth. 

The pupae thus collected from each jar were kept separately 

for the emergence of moth. The moths after emergence were 

kept in ovipositional glass jars which properly lined with 

paper and were allowed to lay eggs on maize leaf of 40 days 

old plant. These eggs were used as nucleus culture for mass 

rearing of. The reared insect stages were utilized for the study 

of the biology of S. frugiperda. 

 

Results and Discussion 

Nature of Damage of fall army worm, S. frugiperda 

The larvae of fall army worm were found on leaf whorls on 

fodder maize variety J-1006 in the last week of August, 2018. 

The population of larvae at vegetative stage was 25 in 200 Sq. 

m area indicating their preference on soft leaves. The nature 

of damage indicating that there was moist sawdust-like frass 

observed near the funnel and upper leaves. Neonate’s larvae 

feeding on leaf gregariously and leaf becomes dry, then larvae 

were moved to other leaf for feeding. It feeds on all growth 

stages of maize but most frequently in the whorl of young 

plants up to 45 days old. Very early symptoms of fall 

armyworm resemble other stem borers damage like small 

holes and "window pane" feeding on the leaves emerging 

from the whorl is common. Although initial symptoms of 

damage were similar, thresholds and control measures differ. 

Therefore it is important to find the live larvae and determine 

which insect is causing the damage.  

At reproductive stage of crop the infestation level of fall army 

worm, Spodoptera frugiperda was very high. For sampling 

observations were taken from three locations of 5cm x 6 cm 

area and average were taken and found that 49.20 per cent 

plants were infested. Larger fall armyworm larvae were 

consuming large amounts of leaf tissue resulting in a ragged 

appearance to the leaves similar to grasshopper damage. 

Larger larvae were found deep in the whorl often below a 

"plug" of brown frass (Fig.1).Beneath this plug, larvae were 

protected. Larvae were also found feeding in to the ear.  

Goergen et al. 2016 [8] studied that, farmers were also able to 

recognize the fall armyworm based on different indicators, 

and the majority of them observed larvae attacking maize 

plants. The larvae caused severe damage at all maize crop 

growth stages; however, the damage was more serious at early 

growth stages of the plants (vegetative stage).Similarly, 

Abrahams et al. 2017 [1] and Capinera, 2017 [2] were also 

found that, fall army worm late-instar larvae damage the 

growing points of the plants causing defoliation and dead 

hearts (death of the growing tip). Furthermore, older larvae 

burrow into maize tassels and ears, causing extensive damage. 

 

Biology of fall army worm, S. frugiperda 

Egg- Eggs were found glued to the underside of the lower 

part of the leaves, which were in clusters of about 160-200. 

Eggs were small, circular and white in colour. The egg mass 

were appeared fuzzy due to scales form the female’s body. 

They were hatched in two-three days. Dew 1913 [7], Luginbill, 

1928 [11] and Sparks, 1979 [14] also recorded that the eggs of S. 

frugiperda are laid in masses ranging in size from just a few 

to hundreds and will usually hatch within 4 days under 

optimal conditions.  

 

Larva- On hatching first instar larvae was green coloured 

having black head with black spots. Larvae were a green to 

dark brown with longitudinal stripes. Full grown larvae were 

recorded 3.2 -3.5 cm long. Larvae have eight prologs and a 

pair of prologs on the last abdominal segment and black 

dorsal and spiracular lines. Large larvae were characterized 

by an inverted Y-shape in yellow on the head and four dark 

spots on the dorsal side of 8th abdominal segment (Fig.3). S. 

frugiperda late instar showing inverted “Y” on head capsule 

and four black dots in a square pattern on eighth abdominal 

segment was also recorded by Hardke et al.,2015 [10] 

Cannibalistic behaviour was also seen when ten larvae were 

kept in one plastic box. Jason et al, 2001 [9] also observed 

cannibalism in S. frugiperda larvae commonly even when 

food was not limiting, but occurred more frequently at low 

food quantities and/or high rearing densities. The sex of the 

larvae had no effect on the incidence of cannibalistic 

behaviour, however the probability of cannibalism occurring 

was affected by larval stage. The frequency of cannibalism 

was significantly higher among fifth and sixth‐instar larvae 

than among earlier instars. Larval period was recorded for 14-

16 days. 

 

Pre-pupal stage- Full grown larvae stop feeding and undergo 

pre-pupal stage which was around for 1-2 days. Size of Pre-

pupa condition is 1.9 cm (Fig.3).  

 

Pupae-Newly formed pupae were green in colour. Movement 

present in pupae in this condition. After 12-14 hours pupae 

was converted dark reddish brown in colour. Male pupae 

measures about 1.3 cm and female pupae measures about 1.5 

cm. Pupal period was recorded for 6-8 days (Fig.3).  

 

Adult- In the adult the forewing was light brown, gray, and 

straw for the male and dark brown, gray in female with light 

and dark markings. There was a distinct white blotch near the 

tip of each front wing. Markings on the male were more 

pronounced than the female with males having a more gray 

color and a light diagonal marking on the forewing, the 

female was more brownish. The back wings were white. 

Adults live for 5 to 7 days (Fig.3). 

 

 
 

Fig 1: Spodoptera frugiperda larvae feeding on maize leaf whorl 
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Fig 2: Damage symptoms of Spodoptera frugiperda larvae on maize 

plant 

 

 
 

Different larval instars of fall army worm, Spodoptera frugiperda 

 

 
Adult Stage 

 

Fig 3: Life Stages of fall army worm, Spodoptera frugiperda 

 

Conclusion 

Fall armyworm (FAW), Spodoptera frugiperda (J. E. Smith), 

is the most destructive pest species of maize plants in Brazil 

and other South American countries. The occurrence of fall 

armyworm has been recently reported in Karnataka and also 

parts of Andhra Pradesh, Telangana, Tamil Nadu, 

Maharashtra and Gujarat. The efficacy of chemical control 

tactic is limited by the larval behavior of this species; these 

larvae stay inside the maize whorl, making it difficult to reach 

the target with insecticidal sprays. So, for the management of 

this pest, assessment of the impact on maize yield, early 

warning, awareness raising and IPM -led approaches are very 

important. 
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