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A field experiment was conducted at Main Oilseeds Research Station, J.A.U., Junagadh in 2023 during the
kharif season to investigate the population dynamics of S. litura in groundnut. The activity of S. litura
began in the 31st standard meteorological week (SMW) in fourth week of July, with 0.83 larvae per plant
initially. During the third week of August, the 34th SMW recorded the first peak of 2.64 larvae per plant. After
a slight decrease in numbers, a second peak was seen in the 38th week SMW, in third week of September, with
3.17 larvae per plant. In the following weeks, there was a decrease in the number of larvae, reaching its lowest
during the 44thSMW, which fell on the fifth week of October, with 0.05 larvae per plant. The correlation
studies showed a significant positive correlation between larval population and minimum temperature,
morning relative humidity, morning and evening vapour pressure (r = 0.616*, 0.514*, 0.638* and 0.587*).
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ABSTRACT

Introduction
Groundnut (Arachis hypogaea L.) is a leguminous

oilseed crop native to South America. As the king of
oilseeds, it is the fourth most important oilseed in the word.
It is the largest source of edible oil and ranks 13th among
food crops in the world (Ramanathan, 2001). India comes
ranked second to China in terms of groundnut production.
Of all the groundnut growing states in India, Gujarat has
the largest share in terms of area and production. In
Gujarat, the area under groundnut cultivation is 17.09 lakh
hectares, with an annual production of 28.14 lakh tonnes
and a productivity of 1647 kg/ ha (APEDA, 2022).

Groundnut yield is affected by direct pest damage or
by pests such as disease vectors. More than a hundred
insect species have been reported on groundnut in India
(Amin, 1988). Among the various insect pests infesting
this crop in Gujarat, the tobacco caterpillar S. litura is
considered the most important pest due to its polyphagous
nature and prevailing favorable climate, it occurs
throughout the year. The newly hatched and early instar

larvae of S. litura feed together on the underside of the
leaf, resulting in leaf skeletonization and severe leaf
destruction in later stages, leaving only petioles and
branches, scraping chlorophyll and causing total yield loss
up to 15-30 percent (Ghewande and Nandagopal, 1997);
more than 180 crops (Isman et al., 2007).

The study of population dynamics is useful for
obtaining information about the population of S. litura in
groundnut crops. Correlating pests with various weather
parameters such as temperature, relative humidity, wind
speed, bright sunshine, evaporation, rainfall and rainy days
provides valuable information and based on this
information, a predictive model can be developed to predict
their occurrence and ultimately farmers can plan plant
protection strategies.

Materials and Methods
To study the population dynamics of S. litura in

groundnut, the variety, GJG-9 was sown at Main Oilseeds
Research Station, Junagadh Agricultural University,
Junagadh during the kharif, 2023. The crop was grown
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in plot size of 20 m × 20 m with a spacing of 45 cm x 10
cm between rows and plants, respectively. Plot was
divided into 30 equal quadrates measuring 1 m × 1 m.
Throughout the experiment, standard agronomical
practices were followed and no insecticides were applied.
Observations on the number of S. litura larvae were
recorded weekly from one week after germination until
harvest. This was done on three randomly selected plants
from each quadrate. The mean population of S. litura
larvae was worked out separately.
Correlation study

The weekly meteorological data was obtained from
the meteorological observatory of Junagadh Agricultural
University, Junagadh. A simple correlation was calculated
between pest population and various abiotic factors such
as temperature (maximum and minimum), relative
humidity (morning and evening), bright sunshine, rainfall,
wind speed and vapour pressure (morning and evening),
as well as rainy days to assess their impact.

Results and Discussion
The data on the population of S. litura (Table 1 and

Fig. 1) indicate that the activity of S. litura started in the
31st SMW, the 4thweek of July, with 0.83 larvae per plant.
The first peak of 2.64 larvae per plant occurred in the
34th SMW, coinciding with the 3rd week of August. There
was a slight reduction to 2.12 and 2.07 larvae per plant in
the following weeks (35th and 36th SMW, respectively).
The population increased again in the 37th SMW, the 2nd

week of September, to 2.22 larvae per plant and reached
a second peak of 3.17 larvae per plant in the 38th SMW
coinciding with the 3rd week of September. After that,
the larval population continued to decline each week,
reaching a minimum of 0.05 larvae per plant in the 44th

SMW i.e., the 5th week of October.
Similarly, Dodiya et al. (2024) observed that the

infestation of S. litura in groundnut begun during the third
week of July (29th SMW) and reached at peak level (2.50
larvae/plant) during the 3rd week of September (37th

SMW) with 90.33 per cent damaged plant. Mishra et al.
(2023) revealed that S. litura initiated with mean larval
population of 0.21 larvae per plant in 31st standard week.
Parmar et al. (2023) observed that the infestation of S.
litura touched its peak with 2.4 larvae/meter row length
(mrl) in the 3rd week of September. Solanki et al. (2022)
observed that S. litura was commenced from 30th SMW
i.e. third week of July (1.05 larva/plant), which gradually
increased and attained a peak of 4.10 larva/plant during
36th SMW coinciding with the first week of September.
Mishra et al. (2021) revealed that the first incidence of
tobacco caterpillar in groundnut appeared in the first week
of August i.e., 32nd SMW and attended peak (1.67 larvae/
mrl) during the second week of September i.e., 37th

SMW. Ahir et al. (2017) revealed that the incidence of
tobacco caterpillar (0.20 caterpillar/ plant) appeared in
2nd week of September and reached its peak in the 2nd

week of October with a mean of 1.40 caterpillar/plant.
Thereafter, the population declined gradually and reached

Fig. 1 : Population dynamics of S. litura in relation to weather parameters during kharif, 2023.
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a minimum level of 0.40/plant during
4th week of October. These findings
are in accordance with present
outcomes. Meena and Dudwal (2017)
revealed that the peak activity of S.
litura in soybean observed during
36th-39th standard week (SW) that fall
during early to mid-September.
Nandagopal et al. (2006) concluded
that the incidence of S. litura male
moth in groundnut was abundant
during the season and reached peak
during August to September.
Correlation studies between
population of S. litura and weather
parameters

A study on effect of various
weather parameters on fluctuation of
S. litura population in groundnut
(Table-2) indicated that minimum
temperature (r= 0.616*), morning
relative humidity (r = 0.514*), morning
(r = 0.638*) and evening vapour
pressure (r = 0.587*) had significantly
positive correlation with S. litura
population. In contrast, Mean
temperature (r = 0.101), evening (r =
0.466) and mean relative humidity (r
= 0.486) and wind speed (r = 0.370)
was positively correlated with larval
population but non-significant. While,
maximum temperature (r = -0.369),
bright sunshine hours (r = -0.385), rain
fall (r = -0.137) and rainy days (r = -
0.200) showed statistically negative
non-significant correlation with larval
population.

Dodiya et al. (2024) revealed
that larval population of S. litura had
significant positive correlation with
morning relative humidity as well as
morning and evening vapour
pressure. Mishra et al. (2021) also
exhibited that significant positive
correlation with minimum
temperature and non-significant
positive correlation with evening and
mean relative humidity, while, negative
non-significant correlation with
rainfall. Bangale et al.  (2019)
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Table 2 : Correlation matrix of weather parameters and S.
litura population.

Weather parameter Mean no. of
S. litura

larvae/plant

Maximum Temperature (°C) -0.369

Minimum Temperature (°C) 0.616*

Mean Temperature (°C) 0.101

Morning Relative humidity (%) 0.514*

Evening Relative humidity (%) 0.466

Mean Relative humidity (%) 0.486

Bright Sunshine hours (hr) -0.385

Rainfall (mm) -0.137

Wind speed (km/hr) 0.370

Morning Vapour Pressure (mm in Hg) 0.638*

Evening Vapour Pressure (mm in Hg) 0.587*

Rainy days -0.200

*Significant at 5% (r = ±0.514)
**Significant at 1% (r = ±0.641)            N = 15

reported that larval population of S. litura had non-
significant negative correlation with bright sunshine hours,
rainfall and rainy days in soybean. Thus, these findings
are in accordance with present outcomes. Satyanarayana
et al. (2010) revealed that S. litura during post rainy
season on groundnut had non-significant relationship with
maximum temperature, relative humidity and wind speed,
while, it showed significant correlation with minimum
temperature.

Conclusion
The peak incidence of S. litura (2.64 and 3.17 larvae/

plant) was observed in 34th and 38th SMW (3rd week of
August and 3rd week of September). The correlation
matrix reveals that the population of S. litura exhibited a
significant positive correlation with minimum temperature,
morning relative humidity and vapour pressure. However,
there was non-significant negative correlation found with
maximum temperature, bright sunshine hours, rainfall and
rainy days, while non-significant positive correlation with
evening relative humidity and wind speed.

Acknowledgment
The authors are grateful to the Director of Research,

Junagadh Agricultural University, Junagadh, Gujarat, India,
for providing the required facilities to carry out this
experiment.

References
Ahir, K.C., Saini A. and Rana B.S. (2017). Seasonal incidence

of tobacco caterpillar, Spodoptera litura Fab. infesting
groundnut (Arachis hypogaea L.). Int. J. Pure Appl.
Biosci., 5(2), 267-271.

Amin, P.W. (1988). Insect and mite pests and their control. In:
Reddy P.S. (ed.) Groundnut, I.A.R.C., New Delhi, pp. 393-
452.

APEDA (2023). Groundnut crop survey report. Available at
[https://apeda.gov.in/apedawebsite/ HACCP/
2022_Groundnut_Survey_Report.pdf], accessed on 9 th

December 2023.
Bangale, S.A., Parmar G.M. and Dhandge S.R. (2019). Seasonal

incidence of soybean defoliators and their correlation
with weather parameters in kharif season. J. Entomol.
Zool. Stud., 7(3), 1133-1136.

Dodiya, R.D., Barad A.H., Italiya J.V. and Prajapati H.N. (2024).
Impact of weather parameters on population dynamics
of tobacco leaf eating caterpillar, Spodoptera litura (F.)
infesting groundnut. Environ. Ecol., 42(1A), 301-306.

Ghewande, M.P. and Nandagopal V. (1997). Integrated pest
management in groundnut A. hypogaea L. in India. Integ.
Pest Manage. Rev., 2, 1-15.

Isman, M.B., Machial C.M., Miresmailli S. and Bainard L.D.
(2007). Essential oil based pesticides: new insights from
old chemistry. In: Pesticide chemistry, Ohkawa, H. and
Miyagawa H. (Eds): Wiley, Weinheim, pp. 113.

Meena, P.K. and Dudwal R. (2017). Population dynamics of
major defoliators (semiloopers and tobacco caterpillar)
in soybean crop. Legume Res.-An Int. J., 40(1), 183-186.

Mishra, A.K., Kerketta A., Awasthi A.K., Chaure N.K. and
Shukla R.K. (2021). Seasonal incidence of tobacco
caterpillar (Spodoptera litura  Fab.) on groundnut
(Arachis hypogea L.) and it’s correlation with different
abiotic factors. J. Pharmacog. Phytochem., 10(2), 1456-
1459.

Mishra, M.K., Pandey R., Pandey A. and Shukla G. (2023).
Effect of weather parameters on incidence of lepidopteran
defoliators on groundnut in Bundelkhand region of Uttar
Pradesh. J. Entomolog. Res., 47(3), 559-562.

Nandagopal, V., Prasad T.V. and Gedia M.V. (2006). Population
dynamics of leaf eating caterpillar Spodoptera litura
(Fab.) in relation to weather parameters in groundnut in
South Saurashtra region. J. Agrometeorol., 8(1), 60-64.

Parmar, D., Chaudhary H.R.,Meghwal H.P., Patidar B.K., Saini
L.S. and Meena M.S. (2023). Seasonal incidence of
lepidopteran defoliators of soybean [Glycine max (L.)
Merrill]. The Pharma Innov. J., 12(11), 466-469.

Ramanathan, T. (2001). Genetic improvement of groundnut,
Associated Publishing Company, XII, pp. 260.

Satyanarayana, N.V.V., Rao G.R. and Rao P. (2010). Incidence
and management of Spodoptera litura (Fab.) on post
rainy season groundnut. Annals Plant Prot. Sci., 18(1),
22-25.

Solanki, B., Bharadiya A.M., Parmar A.M. and Bhuva T.S.
(2022). Seasonal incidence of leaf eating caterpillar,
Spodoptera litura (Fab.) infesting soybean. Int. Res. J.
Educ. Technol., 4(8), 240-242.


