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ABSTRACT
Maize is an important cereal crop grown for food, fodder and raw material throughout the
world. It is rick source of proteins, carbohydrates and vitamins. Maize production is decreasing
day by day due to attacked of more than 250 insect species and mites. Among insect pests, maize
stem borer, Chilo partellus is most destructive pest for maize production. The rearing of maize
stem borer, C. partellus was conducted under laboratory conditions in National Agricultural
research Centre (NARC) Islamabad. The complete metamorphosis (egg, larva, pupa and adult)
was recorded in C. partellus. The mean value of egg was 4.67 ± 1.09 days. There were six larval
instar of C. partellus and total larval period was 18-48 days. The growth period of first, second,
third, fourth, fifth and sixth larval instar was 3-6, 2-6, 3-7, 3-8, 3-9 and 5-11 days respectively on
maize leaves. The mean average duration of pupa was 9.00±2.25 days. The female was long lived
than male. The total developmental period from egg to adult was 30-65 days.
Keywords: Maize, Maize stem borer, Lepidoptera, Life cycle, Complete metamorphosis.
INTRODUCTION
Maize (Zea mays) is an important cereal crop
which cultivated for fodder, food and also for
raw material in various industries (Khan et al.,
2010; & Tajamul et al., 2016). The production
of this crop is decreasing now a days due to
various biotic factors such as pathogens and
insect pests (chewing and sucking) all over the
world including Pakistan.
Among biotic factors, insect pests
especially maize stem borer, Chilo partellus is
the major threat for maize production in

various countries (Khan et al., 2007; Tamiru et
al., 2011; & Peddakasim et al., 2018). C.
partellus is widely distributed in all maize
growing areas of the world (Bhanukiran &
Panwar, 2000; Shukla & Kumar, 2005; &
Farid et al., 2007) including Pakistan (Yonow
et al., 2017). The larvae of C. partellus feed on
the vegetative as well as reproductive stages of
maize by making holes in stem and leaf
windowing
(Panwar
et
al.,
2000;
Thippeswamy et al., 2010; & Mutyambai et
al., 2015b).
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Larvae can damage the central shoot resulting
dead heart and even cause death (Panchal &
Kachole, 2013; & Zala & Patel, 2020). During
severe attack of pest 20-40% yield losses
occur (Songa et al., 2001; & Ahad et al.,
2008).
The basic knowledge about the pests is
play key role in adopting best strategies
against them. According to review of literature
done by various researchers, the available data
on this pest is lacking basic information such
as biological parameters or biology. By
keeping in view, the current rearing study of
maize stem borer was conducted so that
effective management strategies should be
adopted against this pest.
MATERIALS AND METHODS
Study area
The larvae were collected from different areas
of
National
Agricultural
research
Centre (NARC) Islamabad Punjab Pakistan.
Rearing of maize stem borer, Chilo partellus
The collected larvae were brought to
laboratory for rearing purpose. The fresh
maize leaves were kept into plastic containers
and 10 larvae shifted into that plastic
containers. The lid of each plastic containers
was tightly covered with muslin cloth to avoid
the larval escape. The food of larvae was
changed after 2 days of interval as per need.
Larvae were observed on daily basis for
pupation and pupae were collected. The
collected pupae were kept into separate
container and observed their emergence on
daily basis. Emerged adults were shifted into
oviposition cage which lined with white paper
at bottom and with leaves of maize plant at
sides for egg lying. Leaves were observed
changed on daily basis. Eggs were collected by
cutting leaves and white paper into small
pieces. The collected eggs were shifted into
petri dishes for hatching. After 4-6 day, eggs
hatched and 1st instars larvae were then shifted
to rearing jars with maize leaves as food. The
whole cycle of current pest from egg-adult was
recorded during the whole study.
RESULT AND DISCUSSION
Maize is cultivated at large scale and consider
an important cereal crop throughout the globe.
Copyright © May-June, 2021; CRAF
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It is third most important cereal crop after rice
and wheat. It is cultivated in all seasons such
as summer, rabi and kharif. It has been
reported that Kharif crop play more
contribution (90%) in maize production as
compared to other seasons (1-2%). The
production is highly affecting with serious
insect pests and diseases. More than 139 insect
pest species are attack on the maize crops.
Among insect pests, maize stem borer, C.
partellus is major threat for crop production
(Prakash et al., 2017; & Kumar & Alam,
2017).
Before adopting any effective strategy
such as cultural, chemical and biological
(Ramzan et al., 2019) to control current pest,
the basic knowledge about pest is very
important. For this purpose, the current study
was conducted to check the biological
parameters of maize stem borer, C. partellus.
The rearing of pest was performed under
laboratory conditions.
The flat and oval shape creamy white
eggs were laid by maize stem borer on dorsal
and ventral side of leaves. The colour of eggs
was yellowish and yellowish brown after two
and three days of egg lying, respectively. The
incubation period of eggs was 4.67 ± 1.09.
There were six larval instar of C.
partellus and total larval period was 18-48
days. The growth period of first, second, third,
fourth, fifth and sixth larval instar was 3-6, 26, 3-7, 3-8, 3-9 and 5-11 days respectively on
maize leaves. The early instars (1st instar) were
small in size, slender, dirty white with dark
brown head. The larval body was covered with
hairs. The colour of second and third instar
larvae was dirty white and dull white,
respectively. The head of second and third
instar larvae was dark brown and brown,
respectively.
The colour of fourth, fifth and sixth
larval instar was translucent white body, dull
white and reddish brown, respectively. The
mean average duration of pupa was 9.00±2.25
days. The developmental period of each life
stage of maize stem borer Chilo partellus was
given (Table 1). The similar findings about
larval description had been reported by many
23
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researchers (Lella & Srivastav, 2013). The
little
variations
about
developmental
parameters of larvae were recorded between
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current study and early researchers studies.
The variations may be due to geographical
variations (Divya et al., 2009).

Table 1: Developmental period of different life stages of maize stem borer Chilo partellus
Parameters
Mean ± SD
Range (days)
Eggs
Egg period
Larval duration
1st instar
2nd instar
3rd instar
4th instar
5th instar
6th instar
Total larval period
Pupa
Pupa
Total life cycle
Egg-Adult emergence
Adult to longevity
Female
Male

4.67 ± 1.09

3–5

3.00 ± 0.69
4.00 ± 1.83
5.20 ±1.85
4.80 ± 2.26
5.1 ± 2.38
6.3 ± 2.23
33.9 ± 11.33

3-6
2-6
3-7
3-8
3-9
5-11
18-48

9.00±2.25

5–11

43.49 ± 11.4

30–65

6.00 ± 1.45
5.02 ± 1.00

3-9
4-8

The male longevity was 4-8 days while female
longevity was 3-9 days. The female was long
lived as compared to male. Siddalingappa et
al. (2010) had reported the similar findings
about adult longevity. The total life period of
pest from egg to adult was completed in 30-65
days which is not inline with the findings of
some researchers (Marulasiddesha, 1999; &
Siddalingappa et al., 2010). They had reported
that pest completed life cycle in 30-69 days.
These variations may be due to some
environmental conditions or food.
Conflict of interest
Authors declare no conflict of interest.
Funding
No funding was granted to perform the current
study.
REFERENCES
Ahad, I., Bhagat, R. M., Ahmad, H., &
Monobrullah, M. (2008). Population
dynamic of maize stem borer, Chilo
partellus Swinhoe upper Himalayas of
Jammu Region. Journal of Biological
Science, 16, 137-138.
Bhanukiran, Y., & Panwar, V. P. S. (2000). In
vitro, efficacy of neem products on the
Copyright © May-June, 2021; CRAF

larvae of maize stalk borer. Annal
Plant Protection Science, 8, 240-242.
Divya, K., Marulasiddesha, K. N., Krupanidhi,
K., & Sankar, M. (2009). Population
dynamics of spotted stem borer, Chilo
partellus (Swinhoe) and its interaction
with
natural
enemies
in
sorghum. Indian Journal of Science
and technology, 3(1), 70-74.
Khan, Z. R., Midega, C. A. O., & Bruce, T. J.
A. (2010). Exploiting phytochemicals
for developing a ‘push – pull’ crop
protection strategy for cereal farmers
in Africa. Journal of Experimetal
Botany, 61, 4185–4196.
Khan, Z. R., Midega, C. A. O., Hooper, A., &
Pickett, J. (2016). Push-Pull: chemical
ecology-based
integrated
pest
management technology. Entomology
Experimental Applied, 42, 689–697.
Khan, Z. R., Midega, C. A. O., Wadhams, L.
J., Pickett, J. A., & Mumuni, A.
(2007). Evaluation of Napier grass
(Pennisetum purpureum) varieties for
use as trap plants for the management
of African stemborer (Busseola fusca)
24

Alam et al.

Curr. Rese. Agri. Far. (2021) 2(3), 22-26

in a push–pull strategy. Entomology
Experimental Applied, 124, 201–211.
Kumar, R., & Alam, T. (2017). Effect of some
newer insecticides on damage
intensity of Chilo partellus in Kharif
maize. International
Journal
of
Chemical Studies, 5(6), 675-679.
Lella, R., & Srivastav, C. P. (2013). Screening
of maize genotypes against stem borer
Chilo
partellus
l.
in
kharif
season. International
journal
of
applied biology and farmaceutical
technology, 4(4), 394-403.
Marulasiddesha, K. N. (1999). Bio-ecology of
stem borer, Chilo partellus (Swinhoe)
and impact of its damage on juice
quality of sweet sorghum. M.Sc. (Ag.)
Thesis University of Agricultural
Sciences, Dharwad, Karnataka.
Mutyambai, D. M., Bruce, T. J., Midega, C. A.
O., Woodcock, C. M., Cauliffield, J.
C., Van den Berg, J., Picket,t J., &
Khan, Z. R. (2015b). Responses of
parasitoids to volatiles induced by
Chilo partellus oviposition on
teosinte, a wild Ancestor of maize.
Journal of Chemical Ecology. 112123.
Panchal, B. M., & Kachole, M. S. (2013). Life
cycle of Chilo partellus (Swinhoe)
(Lepidoptera: Pyralidae) on an
artificial diets. International Journal
of Plant, Animal and Environmental
Sciences, 3(4), 19-22.
Panwar, V. P. S., Mukherjee, B. K., & Ahuja,
V. P. (2000). Maize inbreds resistant
to tissue borer, Chilo partellus and
Atherigona spp. Indian Journal of
Genetics, 60, 71-75.
Peddakasim, D., Krishna, M. S. R., Suneetha,
P., Srideepthi, R., & Sahithya, U. L.
(2018). Survival and development of
maize stem borer Chilo Partellus
(Swinhoe) Lepidoptera: Crambidae on
artificial
diet. Acta
Ecologica
Sinica, 38(2), 144-147.
Prakash, V., Singh, D. V., Singh, R., Singh,
G., & Kumar, S. (2017). Efficacy of
some novel insecticide against maize
Copyright © May-June, 2021; CRAF

ISSN: 2582 – 7146

stem borer, Chilo partellus (Swinhoe)
in maize. Journal of Pharmacognosy
and Phytochemistry, 481-484.
Ramzan, M., Murtaza, G., Javaid, M., Iqbal,
N., Raza, T., Arshad, A., & Awais, M.
(2019). Comparative efficacy of newer
insecticides against Plutella xylostella
and Spodoptera litura on cauliflower
under laboratory conditions. Indian
Journal of Pure and Applied
Biosciences, 7(5), 1-7.
Shukla, A., & Ashok, K. (2005). Maize stem
borer (Chilo partellus Swinhoe). A
review of plant protection Bulletin,
University of
Agriculture and
Technology, Udaipur, India.
Siddalingappa, C. T., & Hosamani Lavar, S.
(2010). Biology of maize stem borer,
Chilo partellus (Swinhoe) Crambidae:
Lepidoptera. International Journal of
Plant Protection, 3(1), 91-93.
Songa, J. M., Guofa, Z., & Overhalt, W. A.
(2001). Relationships of stem borer
damage and plant physical conditions
to maize yield in a semi arid zone of
Eastern Kenya. International Journal
of Tropical Insect Science, 21(3), 22443.
Tajamul, R. S., Kamlesh, P., & Pradyuman, K.
(2016). Maize-A potential source of
human nutrition andhealth: a review.
Cogent Food & Agriculture. 2(1),
1166995.
Tamiru, A., Bruce, T. J. A., Woodcock, C. M.,
Caulifield, J. C., Midega, C. A. O.,
Ogol, C. K. P. O., Mayon, P., Birkett,
M. A., Pickett, J. A., & Khan, Z. R.
(2011). Maize landrace recruit egg and
larval parasitoids in response to egg
deposition by herbivore. Ecol Lett.
Thippeswamy, C., Venkatesh, H., &
Shivasharanappa, Y. (2010). Biology
of maize stem borer, Chilo partellus
(Swinhoe)
Crambidae:
Lepidoptera. International Journal of
Plant Protection, 3(1), 91-93.
Yonow, T., Kriticos, D. J., Ota, N., Van den
berg, J., & Hutchison, W. D. (2017).
The potential global distribution of
25

Alam et al.

Curr. Rese. Agri. Far. (2021) 2(3), 22-26

Chilo
partellus,
including
consideration of irrigation and
cropping patterns. Journal of Pest
Science, 90, 459–477.
Zala, M. B., & Patel, B. N. (2020). Evaluation
of different insecticidal application

Copyright © May-June, 2021; CRAF

ISSN: 2582 – 7146

strategies against stem borer, Chilo
partellus swinhoe infesting maize.
Journal of Entomology and Zoology
Studies, 8(4), 1982-1988.

26

