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ABSTRACT

This study evaluates the biological and morphological parameters of Armyworm, Spodoptera
litura in cabbage and maize plants under laboratory conditions in Southern Punjab, Pakistan.
Armyworm, Spodoptera litura is economically an important pest of various agricultural and
horticultural crops. The incubation period of eggs was 3-4 days while survival days of 1st,
2nd, 3rd, 4th and 5th larval instars were 2-3, 2-4, 3-4, 3-4 and 2-3 days, respectively on maize
crop. Thetotal life period of larvae was 10-17 days (12.9+ 4.02). Thetotal developmental period
from egg to adult on cabbage was 28-36 days while total life period from egg to adult was 25-
38 days on maize. The female longevity period was more than male and a single female laid
about 890 eggsin her wholelife period. The egg width at cabbage and maize was 3.09+ 0.2 and
3.0+ 0.3mm respectively. The length and width of first instar was 3.5+ 0.03 and 0.28+0.14mm
respectively. The length of second, third, fourth and fifth larval instars were 8.61+0.12,
13.11+0.26, 20.13+0.30 and 29.14+0.30mm, respectively. The length of pupa and adult was
16.44+0.37 and 14.3+0.32mm respectively. The study concluded that cabbage was most
preferable host of Spodoptera litura and developmental period increased on cabbage as
compared to maize.
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INTRODUCTION

Spodoptera is big genus consist of more than 25 species all over the world such
as Soodoptera litura, Spodoptera exigua, Spodopteralituralis, Spodoptera pectin
and many others. All are destructive pests of various cash, agricultural and
horticultural crops throughout the globe (Khan, Ahmed and Nisar, 2011; Kaur,
2012; Ahmad, Ghaffar, Rafiq and Ali, 2013). Among all these destructive
Spodoptera species, Spodoptera litura is proved most dangerous pest in cotton
growing areas of the world including Pakistan (Ahmad M., Arif and Ahmad M,
2007).

It is mostly distributed in tropical and subtropical regions of the globe
(Tenywaet al., 2018). Itishigh migrating pest (Fu et al., 2015) having more than
100-112 host plants (Ahmad et al., 2013). Maize, cabbage and cotton are the
most favorable hostsof S litura (Ramzan et al., 2019). Thelarvae of Spodoptera
litura are polyphagous (Zhang, Wan, Liu and Guo, 2006; Tuan et al., 2014;
Yooboon et al., 2019) and feed on the various plants parts (leaves, fresh kernel
seed and tender shoots) (Yinghuaet al., 2017). The quality and quantity of crops
can reduce by the severe attack of immature stages such larvae.

The severa management strategies had been adopted by small and large
scale farmers at national and international level to control this destructive pest
under field and laboratory conditions (Ramzan et al., 2020). According to Shad,
Sayyed and Saleem (2010), the commonly adopted management strategy by
majority of farmers is chemicals (insecticides) against insect pests. Chemicals
are extensively used against insect pests and application of the same group of
insecti cides caused insect resistance to insecticides (Saleem, Ahmad and Sayyed,
2008; Sang et al., 2013). The excessive applications of insecticides not only
cause resistance but also pollute the environment and its hazards affect human
health (Kaur, Vasudev, Sohal and Manhas, 2014).

The information about biology is very important to manage the pest.
According to reviewed literature, various studies had been done by many scientists
and researchersrelated to biology and ecology of Soodopteralitura. Itsbiological
parameters can vary with respect to location, environment and host plants (Xue
et al., 2010; Kaur, 2012; Chaudhry, Sattar, Ahmad and Shehzad, 2017). Thereis
need to study its biological and morphological parameters on different hostsin
Southern Punjab, Pakistan. For this purpose, current study was carried out to
evaluate the biological and morphological parameters of Armyworm, Spodoptera
litura on two hosts (cabbage and maize plants) under laboratory conditions in
Southern Punjab, Pakistan.
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MATERIAL AND METHOD

The large number of Spodoptera litura was collected by hand from different
farmers fields of district Multan and brought to Ecology Laboratory at Institute
of Plant Protection, Muhammad Nawaz Shareef University of Agriculture, Multan,
for rearing purpose. The collected larvae were shifted into glass jar with maize
and cabbage leaves asfood. The glassjar was covered with muslin clothand tied
with rubber band for the protection of larvae escape. The fresh new leaves were
givento larvaetill pupation. One pair of both adult sex (male and female) were
identified, shifted into adult rearing cage for mating and egg lying purpose after
emergence of adults. 10% honey solution soaked cotton was provided to adults
asfood. The eggswere observed on daily basisand transferred to petri dishesfor
hatching purpose. Ten first newly emerge larvae were randomly selected from
culture and transferred into 5 cm x 1 cm petri dishes with the help of fine camel
hair brush. Theleaves of host plants were provided to selected larvae in the petri
dishes and changed on the daily basis. Further, biologica and morphological
studies were determined.

Satistical analysis
In the study, standard deviation and mean of different parameterswere cal cul ated.

RESULTSAND DISCUSSION

The egg width at cabbage and maize was 3.09+£0.2 and 3.0+0.3mm
respectively. Thelength and width of first instar was 3.5£0.03 and 0.28+0.14mm
respectively. The length of second, third, fourth and fifth larval instars was
8.61+0.12, 13.11+0.26, 20.13+0.30 and 29.14+0.30mm, respectively. Thelength
of pupaand adult was 16.44+0.37 and 14.3+0.32mm respectively (Table 3).

Table 1: Biology of Spodoptera litura on maize under laboratory conditions

Sage of the insect Survival days Meanz SD
Eggs

Incubation period 2-3 3+0
Larval period

1st instar 2-3 1.4+0.62

This Article is Licensed under Creative Common Attribution[(fee ) C#3
https://creativecommons.org/licenses/by-nc-sa/4.0/




Journal of Environmental Issues and Agriculture in Developing Countries
Volume 12, Numbers 2&3, December 2020
ISSN: 2141-2731
Published By
International Centre for Integrated Development Research, Nigeria
In collaboration with

Copperstone University, Zambia.

2nd instar 2-4 2.5+0.70
3rd instar 34 2.5+0.62
4th instar 3-4 2.8+0.62
5thinstar 2-3 1.5+0.71
Total larval period 10-17 12.9+4.02
Pupal period
Pre pupal period 0.94-1 0.79+0.20
Pupal period 6-9 5.0+0.61
Adult longevity
Mae 5-7 5.5+0.61
Female 6-9 6+1.41
Average 5.5-9 7.25+1.06
Total life cycle from eggs to adults 25.00-38.00 33.00+4.32
Oviposition period
Pre oviposition period 1.8-2.44 2.10+£0.65
Oviposition period 2.9-5.0 3+0.67
Fecundity (no.) 770-890 790.9+13.33
Percent of hatching 80-90.0 83.00+5.39

The incubation period of eggs was 3-4 days. The survival days of 1st, 2nd, 3rd,
4th and 5th larval instarswere 2-3, 2-4, 3-4, 3-4 and 2-3 days, respectively reared
on maize crop. Thetotal life period of larvae was 10-17 days (12.9+4.02). Total
life period from egg to adult was 25-38 days on maize. Thefemalelongevity was
morethan male. A singlefemalewaslaid about 890 eggsin her wholelife period
(Table 1).

Table2: Biology of Spodoptera lituraon cabbageunder laboratory conditions

Stage of the insect Survival days Meanz SD
Egos

Incubation period 34 3+0
Larval period

1st instar 2-3 2.5+£0.75

2nd instar 2-3 2.5+£0.76

3rd instar 3-4 3.5+0.76

4thinstar 2-3 2.5+£0.79

5thinstar 2-3 2.5+0.79

Total larval period 11-16 14.5+3.44
Pupal period

Pre pupal period 0.75-1 0.97+0.16

Pupal period 7-8 7.0+£0.79
Adult longevity

Mae 6-7 6.5+0.79
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Femae 7-9 8+1.44

Average 6.5-8 7.25+£1.08

Total life cycle from

eggsto adults 28.25-36.00 33.13+£5.43
Oviposition period

Pre oviposition period 2.5-3.75 3.13+0.77

Oviposition period 3.5-45 4+0.63

Fecundity (no.) 889-900 890.5+16.13

Percent of hatching 93-95.5 90.44+6.43

The egg incubation period was 2-3 days while 1st, 2nd, 3rd, 4th and 5th
larval instarswas 2-3, 2-3, 3-4, 2-3 and 2-3 daysrespectively. Thetotal larval life
period was 11-16 days while 28-36 days was the life period from egg to adult.
The pre-pupal and pupal period was completed in aimost 1 and 7-8 days,
respectively (Table 2).

Table 3: Morphology of Spodoptera litura stages on different hosts

Cabbage Maize

Length (mm) Width(mm) Length(mm) width(mm)
Egg 2.39+0.03 3.09+0.20 2.03+0.01 3.0+0.30
1stinstar 3.5+0.03 0.28+0.14 3.08+0.08 0.02+0.04
2nd instar 8.61+0.12 1.42+0.02 8.42+0.21 1.23+0.08
3rd instar 13.11+0.26 2.28+0.01 11.22+0.34 2.23+0.11
4th instar 20.13+0.30 2.44+0.10 18.12+0.43 2.42+0.08
5thinstar 29.14+0.30 3.6+0.05 27.14+0.32 3.33+0.13
Pupa 16.44+0.37 5.28+0.12 14.22+0.23 4.10+0.08
Adult 14.3+0.32 7.51+0.11 12.11+0.30 7.39+0.18

The current study was conducted to check the biological and
morphological parameters of Spodoptera litura on different hosts under |aboratory
conditions. Beforethis study, many other studiesrelated to toxicol ogy, temperature
effect and general biology have been conducted by various researchers in the
world (Ramzan et al., 2019; Murtazaet al., 2019). In the current study, biol ogical
and morphological study was performed by using different hosts in Pakistan.

Female of Spodoptera litura can lay eggs in masses underside the plant
leaves and covered the eggs with hairs in fields while on muslin cloth and
polythenein laboratory conditions (Ramzan et al ., 2019). The small round shape
and yellowish white eggs were laid by female. The incubation period of eggs on
cabbage and maize was 3-4 and 2-3 days, respectively. Our study findingsarein
line with many other researchers findings (Tuan et al., 2015; Saljoqi, Khan and
Ali, 2015; Ashwini et al., 2016) who had reported that eggs hatch within 3-6
days. The incubation period on tomato had been recorded 3-5 days by scientist
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(Shakya, Haseeb and Manzoor, 2015). The length and width of eggs in current
study wasin agreement with other researchersfindings. The egg hatching period
on cabbage and maize was 95 and 90% respectively. The current study results
areinlinewith previous studies (Kumar and Bhattacharya, 2019; Murtazaet al.,
2020) who reported that egg incubation period was 3 days on maize crops.

There were five larval instars of Spodoptera litura. The cannibalism
between larvae was observed during the study. Our findings related to larval
instarslength and width are similar to Sri and Jha's (2018) findings, which stated
that length and width of larvae increase with respect to temperature. The total
developmental period from egg to adult on cabbage was 28-36 days while 25-38
days on maize. Yadav, Kumar and Chauhan (2014) had reported the similar
findings about devel opmental period of Spodoptera litura on cabbage crop. The
pupation occurred in soil. The colour of pupae was pale yellowish while later
changeinto dark reddish brown. Male pupae had genital aperture on 9th abdominal
segment while female on 8th abdomina segment. Kandagal and Khetagoudar
(2013) had reported the similar findings about identification of pupae. A study
was conducted by Narvekar et al. (2018) to check the host preference of
Soodoptera litura on different hosts and concluded that castor found suitable
host of Spodoptera litura whilein current study maize found suitable host.

CONCLUDING REMARKS

The study was carried out to eval uate the biol ogical and morphological parameters
of Armyworm, Spodoptera litura on two hosts (cabbage and mai ze plants) under
laboratory conditionsin Southern Punjab, Pakistan. A large number of Spodoptera
litura was collected from different farmers’ fields of district Multan. They were
brought to Ecology L aboratory at Institute of Plant Protection, Muhammad Nawaz
Shareef University of Agriculture, Multan, for experimentation. Therewerefive
larval instars of Spodopteralitura. The cannibalism between larvae was observed
during the study. Spodoptera litura is the insect pest of various host plants
throughout the globe including Pakistan. The study concluded that among the
tested host plants, cabbage was the most preferable host of Spodoptera litura
than maize crop.

REFERENCES

Abdullah,A., Ullah, M. I.,Raza,A. B. M., Arshad, M., & Afzal, M. (2019). Host
Plant Selection Affects Biological Parameters in Armyworm, Spodoptera

This Article is Licensed under Creative Common Attribution{fec y C# I C=Is

https://creativecommons.org/licenses/by-nc-sa/4.0/



Journal of Environmental Issues and Agriculture in Developing Countries
Volume 12, Numbers 2&3, December 2020
ISSN: 2141-2731
Published By
International Centre for Integrated Development Research, Nigeria
In collaboration with

Copperstone University, Zambia.

litura (Lepidoptera: Noctuidae). Pakistan Journal of Zoology, 51(6), 2117.

Ahmad, M., Arif, M. 1., & Ahmad, M. (2007). Occurrence of insecticideresistance
in field populations of Spodoptera litura (Lepidoptera: Noctuidae) in
Pakistan. Crop Protection, 26(6), 809-817.

Ahmad, M., Ghaffar, A., & Rafig, M. (2013). Host plants of |eaf worm, Spodoptera
litura (Fabricius) (Lepidoptera: Noctuidae) in Pakistan. Asian J. Agric.
Bial, 1, 23-28.

Ashwini, S. B., Ashoka, J., Bhimanna, M., Hanchinal, S. G, & Diwan, J. R.
(2016). Biology and Morphometry of Spodoptera litura (Fabricius) on
Cabbage. Environ. & Ecal., 33: 1764-1767.

Chaudhry, H. R., Sattar, M. M. K., Ahmad, H., & Shehzad, F. (2017). Fodder
production, a module for extension workers. The Islamia University of
Bahawal pur, Pakistan.

Fu, X., Zhao, X., Xie, B.,Ali,A., & Wu, K. (2015). Seasonal pattern of Spodoptera
litura (Lepidoptera: Noctuidae) migration acrossthe Bohai Strait in northern
China. Journal of Economic Entomology, 108(2), 525-538.

Kandagal, A. S., & Khetagoudar, M. C. (2013). Study on larvicidal activity of
weed tracts against Spodoptera litura. Journal of environmental biology, 34,
253-257.

Kaur, J. (2012). Development of tobacco cater pillar, Spodopteralitura (Fabricius)
(Lepidoptera: Noctuidae) on different cultivars of cabbage (Doctoral
dissertation, PAU Ludhiana).

Kaur, T., Vasudev, A., Sohal, S. K. & Manhas, R. K. (2014). Insecticidal and
growth inhibitory potential of Streptomyces hydrogenans DH16 on major
pest of India, Spodoptera litura (Fab.) (Lepidoptera: Noctuidae). BMC
microbiology, 14(1), 227.

Khan, R. R., Ahmed, S., & Nisar, S. (2011). Mortality responses of Spodoptera
litura (Fab.)(Lepidoptera: Noctuidae) against some conventional and new
chemistry insecticides under laboratory conditions. Pak. Entomol, 33(2), 147-
150.

Kumar, H. D., & Bhattacharya, S. (2019). Biology of Spodoptera litura (Fabricius)
on different crop plants. Journal of Entomological Research, 43(2), 165-168.

Murtaza, G.,, Ramzan, M., Ghani, M. U., Munawar, N., Majeed, M., Perveen, A.,
& Umar, K. (2019). Effectiveness of Different Trapsfor Monitoring Sucking
and Chewing Insect Pestsof Crops. Egyptian Academic Journal of Biological
Sciences. A, Entomology, 12(6), 15-21.

Murtaza, G., Ramzan, M., Sabir, M. W., Shafig, M., Shahid, M., Maroof, A.,
Faisal, M., & Asif, M.H. (2020). Effect of host plants on the biology of

This Article is Licensed under Creative Common Attribution{fec3 L& 3EEI L3 89
https://creativecommons.org/licenses/by-nc-sa/4.0/



Journal of Environmental Issues and Agriculture in Developing Countries
Volume 12, Numbers 2&3, December 2020
ISSN: 2141-2731
Published By
International Centre for Integrated Development Research, Nigeria
In collaboration with

Copperstone University, Zambia.

Spodoptera litura (F.). Ind. J. Entomology, 82(3), 408-411.

Narvekar P. F., Mehendale S. K., Golvankar G. M., Karmarkar M. S. & Desai S.
D. (2018). Comparative biology of Spodoptera litura (Fab.) on different
host plants under laboratory condition. 1JCS, 6(6), 65-69.

Ramzan, M., Murtaza, G, Javaid, M., Igbal, 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 Applied Biosciences, 7(5), 1-7.

Ramzan, M., Murtaza, G, Munawar, N., Magjeed, M., Perveen, A., Aziz, M. &
Ullah, A. (2020). Plant charactersof brinjal genotypesin relation toincidence
of jassid Amrasca biguttula biguttula (Ishida). Indian Journal of
Entomology, 82(1), 16-19.

Saleem, M. A., Ahmad, M. & Sayyed, A. H. (2008). Evidence for field evolved
resistanceto newer insecticidesin Spodoptera litura (L epidoptera: Noctuidae)
from Pakistan. Crop Protection, 27(10), 1367-1372.

Sdjoqi, A. U. R, Khan, J., & Ali, G (2015). Rearing of Spodoptera litura
(Fabricius) on Different Artificial Diets and its Parasitization with
Trichogramma chilonis (Ishii). Pakistan Journal of Zoology, 47(1)

Sang, S., Wang, Z., Qi, J.W.,, Shu, B. S,, & Zhong, G H. (2013). Research progress
on pesticide resistance of Spodopteralitura. J. Environ. Entomol, 35, 808-814.

Shad, S. A., Sayyed, A. H., & Saleem, M. A. (2010). Cross resistance, mode of
inheritance and stability of resistance to emamectin in Spodoptera litura
(Lepidoptera: Noctuidae). Pest Management Science, 66(8), 839-846.

Shakya, PK., Haseeb, M. & Manzoor, U. (2015). Biology of tobacco cutworm,
Spodoptera litura. Biotic Environ, 21: 30-32.

S, N.R., & Jha, S. (2018). Biology and morphometry Spodopteralitura Fabricius
on tomato. Journal of Entomology and Zoology Sudies, 6(5):80-82.

Tenywa, M. M., Nyamwaro, S. O., Kalibwani, R., Mogabo, J., Buruchara, R., &
Fatunbi, A. O. (2018). Innovation opportunities in sorghum production in
Uganda. FARA Research Reports, 2(18), 20.

Tuan, S. J, Li, N. J,, Yeh, C. C.,, Tang, L. C., & Chi, H. (2014). Effects of green
manure cover crops on Spodoptera litura (Lepidoptera: Noctuidae)
populations. Journal of economic entomology, 107(3), 897-905.

Tuan, S. J, Yeh, C. C,, Atlihan, R., Chi, H., & Tang, L. C. (2016). Demography
and consumption of Spodoptera litura (Lepidoptera: Noctuidae) reared on
cabbage and taro. Journal of economic entomology, 109(2), 732-739.

Xue, M., Pang, Y.H.,Wang, H. T., Li, Q. L., & Liu, T. X. (2010). Effects of four

This Article is Licensed under Creative Common Attribution fec3 CEIEEICEH 90

https://creativecommons.org/licenses/by-nc-sa/4.0/




Journal of Environmental Issues and Agriculture in Developing Countries
Volume 12, Numbers 2&3, December 2020
ISSN: 2141-2731
Published By
International Centre for Integrated Development Research, Nigeria
In collaboration with

Copperstone University, Zambia.

host plants on biology and food utilization of the cutworm, Spodoptera
litura. Journal of Insect Science, 10(1), 22.

Yadav, A., Kumar, M., & Chauhan, A. K. S. (2014). Biology of tobacco caterpillar,
Spodoptera litura (Fabricius) on different host plants. Asian J. Anim. Sci. 9:
111-12.

Yinghua, S., Yan, D., Jin, C., Jiaxi, W., & Jianwu, W. (2017). Responses of the
cutworm Spodoptera litura (L epidoptera: Noctuidae) to two Bt corn hybrids
expressing Cry1Ab. Scientific Reports, 7(1), 1-13.

Yooboon, T., Pengsook, A., Ratwatthananon, A., Pluempanupat, W., &
Bullangpoti, V. (2019). A plant-based extract mixture for controlling
Spodoptera litura (Lepidoptera: Noctuidae). Chemical and Biological
Technologiesin Agriculture, 6(1), 5.

Zhang, G F., Wan, F. H., Liu, W. X., & Guo, J. Y. (2006). Early instar responseto
plant-delivered Bt-toxin in a herbivore (Spodoptera litura) and a predator
(Propylaeajaponica). Crop Protection, 25(6), 527-533.

This Article is Licensed under Creative Common Attribution{fec) L& 3EE3 3] 91
https://creativecommons.org/licenses/by-nc-sa/4.0/



