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ABSTRACT 
 
The Fall Armyworm (FAW), Spodopterafrugiperda(Lepidoptera: Noctuidae), poses a significant threat to 
maize production globally. The natural occurrence of Nuclear polyhedrosis virus (NPV) on FAW in maize 
field at PG Research field Biswanath college of Agriculture, Assam during kharif season 2024 was 
investigated. The infected and dead larvae exhibiting the symptoms which resembled NPV infection were 
identified. Moreover, the infected larvae were collected and reared for further study in the laboratory. The 
present investigation has highlighted the possibility of NPV as a natural management of FAW 
populations, potentially offering sustainable management strategies for maize farmers in this region. 
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1. INTRODUCTION 
 
Maize, Zea mays L. is one of the most adaptable and multipurpose crops that can be grown in a wide range of ecologies. 
It is referred to as the "Queen of cereals" due to its large genetic potential and higher yield capacity. The crop is affected 
by weeds, diseases, nematodes, insect pests, birds and environmental factors [1] and they reduce crop yield up to 75% 
[2,3,4]. The arthropod pests were found everywhere [5] about 40 species belong to the maize crop [6,7,8,9,10] 
whichcause real destruction of plants in mature and developmental stages [11,12,13]. Among these pests, an invasive 
pest fall armyworm (FAW), Spodopterafrugiperda (J. E. Smith) (Lepidoptera: Noctuidae) originating from tropical and 
subtropical regions of the America cause havoc on maize fields, displaying a remarkable adaptability by targeting over 
100 host plants. After causing huge losses in Africa and Asia, it is now affecting the large area of India, and its initial 
report of Fall Armyworm (FAW), S. frugiperda on maize was in May 2018, from the states of Karnataka [14]. In Northeast 
India its outbreak was initially discovered in Mizoram in March 2019(ref). FAW relatively new to Assam, and it was found 
on the two sides of the Brahmaputra in different months. Its initial attack was documented in Kharif 2018 on the north side 
of the Brahmaputra in the Kokrajhar district, and in May 2019 it was also observed on the south bank of the river in the 
KarbiAnglong district [15]. The existence was scientifically validated by October and November, 2020 on the campus of 
Biswanath College of Agriculture, AAU [15]. It is a notorious pestiferous insect with higher dispersal ability, wide host 
ranges and high fecundity that make it one of the most severe economic pests.  
One promising natural control mechanism is the occurrence of Nuclearpolyhedrosis virus (NPV), a type of baculovirus that 
specially targets and infects this pest. NPVs are known as for their high host specificity and effectiveness in pest 
management, making them a crucial component of integrated pest management (IPM). Understanding the natural 
occurrence and dynamics of NPV in fall armyworm populations can offer insights into sustainable and eco-friendly pest 
control methods, reducing the reliance on chemical pesticides and mitigating their adverse environmental impacts.  
 
2. MATERIALS AND METHODS 
 
The experiment was conducted in PG research experimental field of Biswanath College of Agriculture, Assam. The 
experiment was laid in Randomized block design (RBD) with four replications with five dates of sowing as treatments viz., 



 

 

second fortnight of February (T1), first fortnight of March (T2), second fortnight of March (T3), first fortnight of April (T4) and 
second fortnight of April (T5) during kharifseason 2024. The net area was 240 sq.m. and the individual plot size was 
4x3sq.m. Maize seeds were sown at various dates to assess the impact of sowing time on crop development and pest 
prevalence. The field was inspected daily for insects pests and also for dead larvae suspected for pathogens. The dead 
and infected larvae of FAW (second to fifth instars) were collected and placed separately in sterilized plastic containers for 
continued growth in the laboratory (at 25° ± 1°C temperature, 75% ± 5% relative humidity and 12: 12 light: dark period). 
Fresh primordial maize leaves were offered as larval feeding throughout development. To prevent food contamination, 
maize leaves were surface-sterilized using an aqueous solution of sodium hypochlorite (0.05%) and cleansed with sterile 
distilled water.To add some facts! 
 
3. RESULTS AND DISCUSSION 
 
A large-scale mortality of fall armyworm larvae were observed in T3, T4 and T5 due to the infection of Nuclear Polyhedrosis 
virus (NPV) which showed the typical symptoms of hanging upside down with abdominal prolegs (caterpillar wilt) on maize 
plants (Fig:1). The humid climatic condition which is prevalent in NE India is congenial for development of NPV which is 
the important biocontrol agent of S. frugiperda. The dead larvae further stopped feeding and came out from the leaf whorl 
of maize (Fig: 3). Moreover, the symptoms of sluggishness, a lighter body colour that gradually darkens, regurgitation, and 
liquefaction of the body were also observed in laboratory reared larvae. In addition, the orange- brownish liquid discharge 
was also observed from the dead larvae of 4th and 5th instar (Fig: 2).  

 

 
Table 1. Details of crop and location where NPV infected larvae of FAW were collected 
 

Sl. No. Date of sowing Crop stages  Mean number infected 
larvae 

1. 
 
 
2. 
 
 
3. 
 

Second fortnight of  
March (T3) 
 
First fortnight of April(T4) 
 
 
Second fortnight of  
April(T5)  

Vegetative stage 
(65 DAS) 
 
Vegetative stage  
(55 DAS) 
 
Vegetative stage  
(40 DAS) 
 

9 
 
 
15 
 
 
12 
 
 

*Place: PG Research Field of Biswanath college of Agriculture, AAU, Assam 
 
 
It was noticed that due to NPV infection, 40% of the field-collected larvae were died prior to reaching the adult stage. The 
surviving adults were allowed to mate and deposit eggs inside the oviposition cages. The adults were given a 10% honey 
solution soaked on cotton pads as food. After hatching from the eggs, 15 neonate larvae from the second generation were 
individually placed in sterilized plastic containers for further development on maize leaves. The larvae after hatching were 
found less active with reduced feeding. The FAW rearing process continued until the fifth generation (Fig: 4). Late instar 
larvae turned pale pinkish colour, discharged body fluid, also observed larval-pupal intermediates (Fig:4) and deformed 
pupa gradually degrading. The mortality tendency was found to be higher in the second and fifth generations. A total of 
30.30 % mortality of 2nd – 5th instar larvae were recorded during FAW developed from the initial field-collected larvae. 
Several researchers have documented similar observations on NPV infected S. frugiperda infesting maize. FAW larvae 
have also been found to be infected with spfrNPVin Gujarat, India [16], while Firake and Behere, 2020 reported identical 
findings in Meghalaya, India [17]. In worldwide, it has already been stated in China [18] and Indonesia [19] that S. 
frugiperda multiple nucleopolyhedrovirus (SFMNPV) is a prevalent pathogen in FAW populations, where the pest has 
recently invaded. The virus commonly causes mortality of 1% and 5% in S. frugiperda larvae [20,21,22]. This virus has 
attracted attention as the active ingredient in the development of biological insecticides against this pest, and several 
commercial products have been developed [23]. Therefore, in-depth research could provide greater clarity on the different 
traits of NPV that infect FAW in India. Further detailed study on NPV's effectiveness in the laboratory and in the field is 
necessary to assess its ability to prevent FAW. By focusing on these thrust areas, future research can enhance the 
understanding and utilization of NPV as a natural and sustainable solution for managing FAW in maize, ultimately 
contributing to improved crop protection and food security. 
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 a)             b)    c)   d) 
Fig:1 (a-d) Nuclear polyhedrosis virus (NPV) infected dead larvae of fall armyworm, Spodopterafrugiperda 
infesting Maize crop. 
 

 

    
Fig:2 orange brown liquid discharge from body of larvae 

 

   
Fig:3 NPV infected larvae before death  Fig:4 Dead larvae from laboratory  
 



 

 

   
Fig:5 Larval- pupal intermediates due to NPV infection 

 
 
4. CONCLUSION 
 
The natural occurrence of NPV on FAW larvae in Biswanathmay provide additional opportunity to the farmers of the 
region to utilize this potential biocontrol agent against this invasive pest. Worldwide, several NPVs have been isolated 
from FAW and used for the control of the pest with higher than 80% efficacy, indicating its role as a potent biopesticide 
against this notorious pest. NPV variants have been shown to be a promising alternative to chemical pesticides for 
managing FAW due to their high specificity, virulence, and environmental safety. Therefore, further detailed studies could 
provide more information on the characteristics of NPV infection FAW in Assam, India. 
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