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ABSTRACT: Fall armyworm Spodoptera frugiperda Smith (Lepidoptera: Noctuidae) is an invasive pest of maize, 
threatening the global food security. An attempt has been made on the occurrence and intensity of S. frugiperda in 
commercially grown maize fields of different geographical regions in Odisha, Andhra Pradesh and Telangana during 
2019-2021. Results revealed that the infestation of fall armyworm ranged from 14.33 ± 2.33 to 45.66 ± 1.45 per cent. 
Simultaneously, highest per cent incidence was observed in Telangana (35.72 ± 2.66) followed by in Andhra Pradesh 
(26.51± 1.62 per cent) and Odisha (23.16 ± 1.97). The mean numbers of larvae recorded per fifty plants were 15.60 ± 
1.21, 15.89 ± 0.83 and 20.91 ± 1.47 in Odisha, Andhra Pradesh and Telangana, respectively. From the above study, it 
was evident that fall armyworm, S. frugiperda has spread over the Odisha, Andhra Pradesh and Telangana and can inflict 
potential damage to the maize crop in these southern India states.

Keywords: Fall armyworm, maize, Spodoptera frugiperda, distribution, Odisha, Andhra Pradesh, Telangana

INTRODUCTION

Fall armyworm, Spodoptera frugiperda (J. E. Smith) 
(Lepidoptera: Noctuidae) is an invasive and noxious 
pest of maize (Zea mays L.), which is indigenous to the 
Americas (Abrahams et al., 2017 and Day et al., 2017). It 
can cause huge yield loss in maize ranging from 57.60% 
to 58.00% (Cruz et al., 1999 and Chimweta et al., 2019). 
The Fall armyworm (FAW hereafter) invaded West and 
Central Africa in 2016 (Goergen et al., 2016) and then it 
spread to all the countries of sub-Saharan Africa within 
short span of time (Prasanna et al., 2018) indicating its 
rapid invasive ability in the African continent, threatening 
the food security of millions of people. It is now an 
invasive pest of Indian Sub-continent, first reported 
from Shivamogga district of Karnataka on maize during 
May-June, 2018 (Sharanbassappa et al., 2018; Gainger 
et al., 2018 and Shylesha et al., 2018). Later, its presence 
was confirmed in few other states, such as Maharashtra, 
Gujarat, Chhattisgarh, Andhra Pradesh, Telangana, Tamil 
Nadu and Odisha (Chormule et al., 2019; Padhee and 
Prasanna, 2019; Sisodiya et al., 2018 and Deole et al., 
2018). 

Fall army worm is a highly polyphagous pest 
infesting 186 plant species belonging to 42 different 
families among which Poaceae, Fabaceae, Solanaceae, 

Asteraceae, Rosaceae, Chenopodiaceae, Brassicaceae and 
Cyperaceaeare important (Casmuz et al., 2010). In India, 
its incidence was first reported from maize, sugarcane 
and sorghum (Sharanbassappa et al., 2018) and it has 
become a devastating pest due to its polyphagous nature, 
rapidly dispersing habit across wide geographical areas 
and persistence throughout the year. The larvae attack 
the maize plant at all stages of its development.  They 
voraciously feed on the foliage and also can cause direct 
injury to the cob. According to the recent studies, fall 
armyworm can cause huge yield losses in maize ranging 
from 8.3 m to 20.6 million tonnes per year in absence of 
management practices (Day et al., 2017). Therefore, an 
attempt has been made to generate the preliminary base 
line data on the occurrence and intensity of S. frugiperda 
in commercially grown maize fields of different 
geographical regions in Odisha, Andhra Pradesh and 
Telanganaduring 2019 to 2021.

MATERIALS AND METHODS

Roving surveys were conducted in commercial maize 
growing areas of different geographical regions in the 
states of Odisha, Andhra Pradesh and Telangana during 
2019 to 2021. During the roving survey, 40 villages 
from thirteen districts of Odisha, Andhra Pradesh 
and Telangana were studied for the incidence of fall 
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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Table 1. Incidence and distribution of fall armyworm, Spodoptera frugiperda in different maize growing regions 
of Odisha, Andhra Pradesh and Telangana

State District Village
Number of
larvae/50 plants

(Mean±SE)

Number 
of plants 
damaged
/50 plants

(Mean±SE)

Per cent 
infestation
(Mean±SE)

Odisha

Mayurbhanj

Naikali 12.33 12.00 24.00± 1.15
Budhikamali 22.33 18.00 36.00±2.30
Singerpur 18.00 11.00 22.00± 3.05
Batapondugondi 21.66 10.00 20.00± 2.30

Kendujhar Bhalughar 9.33 8.33 16.00± 1.53
Gajapati Nuvasahi 13.33 10.66 21.33 ± 2.02
Rayagada Tumbiguda 18.33 16.33 32.66 ± 2.90

Nabarangpur
Sarguli 10.33 7.66 15.33 ± 1.45
Umerkotae 16.33 13.16 26.33 ± 5.24
Durgaguda 18.00 15.00 30.00 ± 1.53

Khordha Bhubaneswar 12.66 8.33 16.66 ± 1.86
Khordha 14.66 8.83 17.66 ± 0.88

Overall Mean (±SE) 15.60 ± 1.21 11.61 ± 0.97 23.16 ± 1.97

Andhra 
Pradesh

Krishna

Velpucherla 12.00 8.16 16.33± 0.88
Chittapur 17.33 13.16 26.33± 2.85
Akirapalli 16.66 13.16 26.33 ± 0.88
Digavalli 21.66 17.83 35.67± 1.45
Reddygudem 20.33 15.33 30.67± 1.45
Naguluru 18.33 16.33 32.67± 0.88
Kondaparva 11.00 8.16 16.33± 0.88
Vissannapeta 15.33 12.66 25.33± 1.45

Guntur Garikapadu 18.33 16.83 33.67± 2.33

West Godavari
Dwarakatirumala 17.00 17.00 34.00± 2.08
Dobucherla 13.33 11.83 23.67± 2.19
V. R. Gudem 19.00 14.16 28.33± 2.03

East Godavari

Devipatnam 17.00 16.50 33.00± 1.15
Chinnaramanayapeta 14.66 12.66 25.33± 5.36
Dhandangi 16.66 14.50 29.00± 3.05
Thoyeru 8.66 7.16 14.33± 2.33
Agraharam 13.00 9.83 19.66 ± 3.53

Overall Mean (±SE) 15.89 ± 0.83 13.25± 0.81 26.51± 1.62

Telangana

BhadradriKothagudem

Ganeshpalli 22.33 21.50 43.00 ± 8.66
Moddulagudem 20.66 18.50 37.00 ± 2.34
Naidupeta 19.33 16.33 32.66 ± 2.03
Gattugudem 25.00 19.50 39.00 ± 2.08
Nacharam 28.00 22.83 45.66 ± 1.45

Khammam

Rudrakshapalli 18.00 13.83 27.66 ± 5.23
Buggapadu 24.00 22.33 44.66 ± 3.53
Gangaram 19.00 15.83 31.66 ± 6.96
Bethupalli 18.33 16.50 33.00± 2.89
Kakarlapalem 25.33 21.33 42.66 ± 0.88

Hyderabad Patancheru 10.00 8.00 16.00 ± 1.53
Overall Mean (±SE) 20.91 ± 1.47 17.86 ± 1.34 35.72± 2.66
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armyworm S. frugiperda (Table 1).  In each region, three 
to five fields were randomly sampled per village. The 
consecutive sample fields were separated by at least 20 
km, unless constrained by the availability of fields. Each 
sample field was divided into four equal plots. In each 
plot, scouting was done by inspecting 10 plants, moving 
along a W-shape design. The middle of the field was also 
sampled, making 50 plants surveyed per field (Prasanna 
et al., 2018).

Spodoptera frugiperda presence was determined 
using the following indicators: 

Presence of fresh frass in the leaf funnel (i) 

Presence of larvae on leaves or in the leaf funnel (ii) 
identifiable with the inverted Y-shape mark on the 
head and the set of four dots forming a square on the 
dorsum of the last segment of abdomen

Irregular damage (cuts) on leaves and (iii) 

Presence of egg masses. (iv) 

Other plants known to be (v) S. frugiperda hosts were 
also inspected in and around the maize fields 
surveyed (Abrahams et al., 2017 and CABI, 2018).

RESULTS AND DISCUSSION

The incidence of FAW recorded during the roving 
survey in thirteen districts of Odisha, Andhra Pradesh and 
Telangana was presented in Table 1. Among three states 
surveyed, the infestation of fall armyworm ranged from 
14.33 ± 2.33 to 45.66 ± 1.45 per cent. However, overall 
high incidence was observed in Telangana (35.72 ± 2.66) 
followed by Andhra Pradesh (26.51± 1.62 percent) and 
Odisha (23.16 ± 1.97). Similarly, average number of 
larvae recorded per fifty plants was 15.60 ± 1.21, 15.89 
± 0.83 and 20.91 ± 1.47 in Odisha, Andhra Pradesh and 
Telangana, respectively.

In Odisha, twelve villages from six districts 
were surveyed for the distribution and incidence of 
fall armyworm, S. frugiperda. Results revealed that 
infestation of fall army worm was ranged from 15.33 ± 
1.45 to 36.00 ± 2.30 per cent and the highest incidence 
was observed in the Budhikamali village of Mayurbhanj 
district (36.00 ± 2.30 %) followed by Tumbiguda village 
of Rayagada district (32.66 ± 2.90 %).  Whereas the least 
per cent of incidence was noticed in the Sarguli village 
of Nabarangpur district (15.33 ± 1.45). The overall mean 
number of larvae recorded per fifty plants was 15.60 ± 
1.21 (Range: 9.33 to 22.33 larvae).

Similarly in Andhra Pradesh, seventeen villages from 

four districts were surveyed for the distribution and 
incidence of fall armyworm S. frugiperda.  The survey 
revealed that the infestation of FAW ranged from 14.33 ± 
2.33 to 35.67 ± 1.45 per cent and the maximum incidence 
was observed in the Digavalli village of Krishna district 
(35.67 ± 1.45%) followed by Dwarakatirumala village of 
West Godavari district (34.00 ± 2.08%). 

Whereas, the lowest incidence was noticed in the 
Thoyeru village of East Godavari district (14.33 ± 
2.33%). The overall mean number of larvae recorded 
per fifty plants was 15.89 ± 0.83 (Range: 8.66 to 21.66 
larvae).

Survey conducted in eleven villages from three 
districts of Telangana state revealed an incidence of 
fall armyworm S. frugiperda that ranged from 16.00 ± 
1.53 to 45.66 ± 1.45 per cent. The maximum per cent 
of incidence was observed in the Nacharam village of 
Bhadradri Kothagudem district (45.66 ± 1.45) followed 
by Buggapadu village of Khammam district (44.66 ± 
3.53).  Whereas, the minimum per cent of incidence was 
noticed in the Patancheru village of Hyderabad (16.00 ± 
1.53) and Rudrakshapalli village of Khammam district 
(27.66 ± 5.23).The overall mean number of larvae 
recorded per fifty plants was found to be 20.91 ± 1.47 
(Range: 10.00 to 25.00 larvae).

The current study showed the incidence and spread of 
fall armyworm on maize in all the study areas surveyed 
as reported earlier (Chormule et al., 2019; Padhee 
and Prasanna, 2019; Sisodiyaet al., 2018 and Deole et 
al., 2018). The varying degrees of fall armyworm S. 
frugiperda incidence on maize was observed in all the 
districts studied and it was observed that the pest chosen 
young plants relatively than old and matured ones. 
During the survey, it was also observed that the pest 
not only fed on leaves and central whorls but also on 
young, immature cobs and grains. These findings were 
in concurrence to other workers (Deole et al., 2018 and 
Goergen et al., 2016), where it was observed that fall 
armyworm, S. frugiperda was found damaging the all-
growth stages of maize.  However, the FAW damage is 
more severe in vegetative stage when compared to other 
stages.

Literature on FAW incidence indicated higher 
infestation of S. frugiperda in summer maize (Dhar 
et al., 2019 and Chormule et al., 2019) and the same 
was observed in the present study also during farmers 
interaction. Different degrees of FAW incidences were 
reported by several workers globally as well as in India 
(Deole et al., 2018; Chimweta et al., 2019; Baudron et 
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al., 2019; Fotso Kuate et al., 2019 and Dhar et al., 2019) 
which is in line with the current findings. This might 
be due to the diverse weather conditions prevailing in 
different geographical regions.

The present study highlights that the fall armyworm, 
S. frugiperda has spread all over the Odisha, Andhra 
Pradesh and Telangana and can cause potential damage 
to the maize crop in these regions. Further, the existing 
tropical conditions of surveyed areas may aid this 
polyphagous pest to switchover to other commercial 
crops in respective regions. Further studies should be 
directed towards assessing the FAW damage and dispersal 
in different standard weeks of cropping season in diverse 
geographical regions and its relationship with various 
climatic factors.  Such data sets might help in mitigating 
this notorious pest through designing sustainable pest 
management strategies.

ACKNOWLEDGMENTS

The authors thankfully acknowledge the department 
of Agriculture, Odisha for providing essential facilities 
and transport during the survey in Odisha. Authors are 
also thankful to G. Ramanarao, K. Jatin, K. Satish and 
M. Bhavankanth for their valued support during the 
survey in Andhra Pradesh and Telangana.

REFERENCES

Abrahams, P., Beale, T., Cock, M., Corniani, N., Day, 
R. and Godwin, J. 2017. Fall armyworm 
status. Impacts and control options in Africa: 
Preliminary evidence note CABI, UK. http://
www.invasivespecies.org.

Baudron, F., Zaman-Allah, M. A., Chaipa, I., Chari, 
N. and Chinwada, P. 2019. Understanding the 
factors influencing fallarmyworm (Spodoptera 
frugiperdaJ.E. Smith) damage in African small 
holder maize fields and quantifying its impact 
on yield. A case study of Eastern Zimbabwe. 
Crop Protection, 120: 141-150.

CABI. 2018. Spodoptera frugiperda (Fall armyworm) 
[Internet]. Available: https://www.cabi.org/isc/
datasheetreport/ 29810.

Casmuz, A., Juarez, M. L., Socias, M. G., Murua, M. 
G., Prieto, S. and Medina, S. 2010. Review of 
the host plants of fall armyworm, Spodoptera f
rugiperda(Lepidoptera:Noctuidae). Revista de 
la Sociedad Entomologica Argentina, 69 (3, 4): 
209-231.

Chimweta, M., Nyakudya, I. W., Jimu, L. and 
Mashingaidze, A. B. 2019. Fall armyworm 
[Spodoptera frugiperda (J E Smith)] damage in 
maize: management options for flood recession 
cropping small holder farmers. International 
Journal of Pest Management, https://doi.org/10.
1080/09670874.2019.1577514.

Chormule, A., Shejawal, N., Sharanabassappa., 
Kalleshwaraswamy, C. M., Asokan, R. and 

Mahadeva Swamy, H. M. 2019. First report of the fall 
armyworm, Spodoptera frugiperda (J E Smith) 
(Noctuidae: Lepidoptera) on sugarcane and 
other crops from Maharashtra, India. Journal 
of Entomology and Zoology Studies, 7(1): 114-
117.

Cruz, I., Figueiredo, M. L. C., Oliveira, A. C. and 
Vasconcelos, A.1999. Damage of Spodoptera 

 frugiperda (Smith) in different maize genotypes 
cultivated in soil under three level of aluminium 
saturation. International Journal of Pest 
Management, 45 (4): 293-296.

Day, R., Abrahams, P., Bateman, M., Beale, T., Clottey, 
V., Cock, M. and Witt, A. 2017. Fall 

 armyworm: Impacts and implications for Africa. 
Outlooks on Pest Management, 28: 196-201. 

Deole, S. and Paul, N. 2018. First report of fall 
armyworm, Spodoptera frugiperda (J E Smith), 
their nature of damage on maize crop at Raipur, 
Chhattisgarh. Journal of Entomology and 

 Zoology Studies, 6 (6): 219-221.

Dhar, T., Bhattacharya, S., Chatterjee, H., Senapati, S. 
K., Bhattacharya, P. M., Poddar, P., 

Ashika, T. R. and Venkatesan, T. 2019. Occurrence of 
fall armyworm Spodoptera frugiperda (J. E. 
Smith) (Lepidoptera: Noctuidae) on maize in 
West Bengal, India and its field life table studies. 
Journal of Entomology and Zoology Studies, 7 
(4): 869-875.

Fotso Kuate, A., Hanna, R., Doumtsop Fotio, A. R. P., 
Abang,A. F., Nanga, S. N. and Nagatat, S. 2019. 
Spodoptera frugiperda Smith (Lepidoptera: 
Noctuidae) in Cameroon: Case Study on its 
distribution, damage, pesticide use, genetic 
differentiation and host plants. PLoS ONE. 14 
(4): e0215749.

Pest Management in Horticultural Ecosystems
Vol. 27, No.1 pp 65-69 (2021)

Krishnarao et al.



69

Gainger, P. C., Yeshwanth, H. M., Muralimohan, K.,Vinay, 
N., Kumar, A. R. V. and Chandrashekara, K. 
2018.Occurrence of new invasive pest, fall 
armyworm Spodoptera frugiperda (J E Smith) 
(Noctuidae: Lepidoptera), in maize fields of 
Karnataka. Current Science, 115 (4): 621-623.

Goergen, G., Lava Kumar, P., Sankung, B. S., Togola, 
A. and Tamo, M. 2016. First report of outbreaks 
of the fall armyworm Spodoptera frugiperda(J 
E Smith) (Lepidoptera, Noctuidae), a new alien 
invasive pest in West and Central Africa. https://
journals.plos.org.

Padhee, A. K. and Prasanna, B. M. 2019.The emerging 
threat of Fall Armyworm in India. Indian 
Farming. 69 (1): 51-54. 

Prasanna, B. M., Huesing, J. E., Eddy, R. and Peschke, V. 
M. 2018. Fall armyworm in Africa: a guide for 
integrated pest management.

Sharanbassappa., Kalleshwaraswamy, C. M., Asokan, 
R., Mahadeva Swamy, H. M., Maruthi, M. S. 
and Pavithra, H. B. 2018. First report of the fall 
armyworm Spodoptera frugiperda (J E Smith) 
(Noctuidae: Lepidoptera), an alien invasive 
pest on maize in India. Pest Management in 
Horticultural Ecosystems, 24 (1): 23-29.

Sisodiya, D. B., Raghunandan, B. L., Bhatt, N. A., Verma, 
H. S., Shewale, C. P. and Timbadiya, B. G. 2018. 
The fall armyworm, Spodoptera frugiperda (J 
E Smith) (Noctuidae: Lepidoptera); first report 
of new invasive pest in maize fields of Gujrat, 
India. Journal of Entomology and Zoology 
Studies, 6 (5): 2089-2091.

Sylesha, A. N., Jalali, S. K., Gupta, A., Richa, V., 
Venkatesan, T. and Shetty, P. 2018. Studies on new 
invasive pest Spodoptera frugiperda (J. E. Smith) 
(Lepidoptera: Noctuidae) and its natural enemies. 
Journal of Biological control, 32 (3): 1-7.

MS Recieved - 19  April 2021
MS Accepted - 17  May 2021

 

Pest Management in Horticultural Ecosystems
Vol. 27, No.1 pp 65-69 (2021)

Fall armyworm distribution in Odisha, Andhra Pradesh and Telangana


