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Abstract: This study has shown that the S. exigue female fecundity was influenced by the
host plant which was fed during the larval stage. The number of eggs laid by the female when
larvae were fed on shallot was higher than lady’s finger. Whereas S. exigua reared on cabbage
and long beans laid intermediate number of eggs. Further, the female pupal weight was also
influenced by the host plant which was fed during the larval stage. The female pupal weight
was heavier when larvac were fed on shallot than on cabbage and lady’s finger, whilst long
beans was intermediate. Furthermore, there are significant relationships between female
pupal weight and adult fecundity.
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Introduction

A phytophagous insect’s development, longevity and fecundity may be affected by the species
and condition of host plant on which the insect feeds (Andrewartha and Birch, 1954). Undoubtedly,
that the host plant and fecundity relationship is the basic and an important component for
understanding the S. exigua population dynamic. Nevertheless, few information on S. exigua fecundity
on a particular host plant were reported in the literature despite of its status of being a serious pest
of numerous cultivated and wild plants throughout the world. Some examples of individual reported
fecundity are 52 to 1631 eggs with 630.8 per female when reared on castor bean (Afify ef af., 1970},
an average of 520 eggs per female when reared on citrus (Atkins, 1960); ranged from 1019.8 in pepper
to 1310.3 in pigweed (Greenberg ef af., 2001); 282 to 1307 eggs when reared on chilly
(Khalid Ahmed et af., 1997), an averaged of 472.5 eggs per female when reared on soybean
(Abdullah et af., 2000) and a largest number of eggs laid by a single female of S. exigua was 1171 and
the smallest number was 18, with an average number of eggs deposited by 45 females was 516.55 eggs
per female (Wilson, 1932). However, Wilson (1932) did not stated the host plant species, as some
others (Huffman er al., 1996; Capinera, 1999).

There is not much information on the effect of host plant on the pupal weight of . exigua except
by Greenberg ef af. (2001). Besides that, female pupal weight was strongly influenced the fecundity
(Beckwith, 1976; Brewer et af., 1985; Greenberg ef al., 2001; Hough and Pimentel, 1978). Where,
regression analysis have indicated a significant relationship between pupal weight and adult fecundity
(Greenberg et al., 2001). Hence, objectives of the present study are to determine (&) the fecundity of
S. exigua on various host plants, (b) the effect of host plant on the female pupal weight and © the
relationship between female pupal weight and fecundity.

Materials and Methods

The fecundity of females was study in a laboratory condition with the temperature and relative
humidity ranged from 24-26°C and 56-84%, respectively. Pupas developed from larvae reared on a

Corresponding Author: A.A. Azidah, Institute of Biological Sciences, Faculty of Science, University of Malaya, 50603
Kuala Lumpur, Malaysia

261



J. Entomol., 3 (3): 261-266, 2006

tested host plant (i.e., cabbage, shallot, long beans and lady’s finger) were sexed and kept in a plastic
container [9.5 ecm (top diam) x 6.5 ¢m (bottom diam) x 12.5 em] with a hole (4 ¢cm diam) on the top
which was cover with muslin cloth individually until their emergence. The male pupae were
distinguished by a pair of prominent protuberances on the ventral midline of the ninth sternite, which
female lack. The female pupae were weighted using an electronic analytical balance (Mettler Toledo-
Dragon 204) to the nearest 0.0001 g. Newly emerged females and males from the same host plant were
confined as a pairs in a rearing jar with a muslin top. The adults were fed with 10% of honey which
was soaked in a cotton ball. The rearing jars were examined daily to record the mumber of eggs laid until
the death of the female. Whereas the male was removed at death and not being replaced. This
experiment was repeated 12 times for shallot and lady’s finger, 13 times for cabbage and 14 times for
long beans.

Data Analysis

One way ANOVA (STATISTICA 6.0; StatSoft Inc., 1984-2001) were performed to detect
effects of host plant on fecundity of S. exigue females. When significant F-values were obtained, means
were separated using the Duncan’s multiple range test. Data for the number of eggs and female pupal
weight were square-root and double square-root transformed, respectively before the ANOVA in order
to homogenize the variance.

For ecach of the host plant, a simple linear regression analyses was used to examine the
relationship between female pupal weight and its fecundity.

Results

There was a significant difference (F = 3.76; df = 3,46; p<0.05) in the fecundity of S. exigua
female among treatments (Table 1). The number of eggs laid by the female when larvae were fed on
shallot was significantly higher (p<0.05) than lady’s finger. Whereas S. exigua reared on cabbage and
long beans laid intermediate number of eggs. Relatively, larvae reared on shallot have the highest
mimmum and maximum number of eggs produced compared to the other host plants (Table 2). The
highest maximum number of egg cluth was produced by female when larvae were reared on shallot,
while the highest minimum number of egg cluth was produced by female when larvae were reared on
long beans relatively (Table 2).

There was a significant difference (F = 3.09; df= 3,47, p<0.05) in the female pupal weight among
treatments (Table 1). The female pupal weight was significantly heavier (p<0.05) when larvae were
fed on shallot than on cabbage and lady’s finger, whilst long beans was intermediate.

Table 1: Fecundity and pupal weight of 5. exigta female reared on various host plants

Host plant No. of eggs laid (Mean+SE) Pupal weight, g (Mean+SE)
Cabbage 499.0+68.32ab 0.0408+0.0041a
Shallot 629.5+73.16b 0.0567+0.0056b
Long beans 442.7+£65.58ab 0.0456+0.0036ab
Lady’s finger 320.8+41.99a 0.0386+0.0020a

* Mean accompanied by the same letter within test or column are not significantly different

Table 2: Number of eggs laid and number of clutch produced by S exigua female reared on various host plants

Total No. of eggs laid Total No. of egg cluth
Host plant Min. Max. Min. Max.
Cabbage 210 866 3 72
Shallot 241 1022 15 116
T.ong beans 76 934 20 46
Lady’s finger 59 549 9 57
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Fig. 4: Female pupal weight vs mumber of eggs laid for larvae feed on shallot

Regression analyses also showed that there are significant relationships between female pupal
weight and adult fecundity (Fig. 1-4). This shows that the female pupal weight strongly influenced the
fecundity and explained 51 to 94% of the variance in fecundity. Furthermore, this study has found that
when a larva was fed on shallet, its pupal weight was heavier compared to the other larvae that were
fed on cabbage and lady’s finger, while long beans was intermediate. Hence, it is coherent that the
female reared on shallot laid more eggs, whilst female from lady’s finger laid the least eggs.
Nevertheless, female reared on cabbage laid intermediate number of eggs.

Discussion

This study has shown that the S. exigua female fecundity was influenced by the host plant
species eaten during its larval stage. Besides that, the host plant also affects the female pupal weight.
Moreover, the female pupal weight was found affecting the adult fecundity. This occurrence was
supported by Meade and Hare (1991) who stated that because the larval host can effect pupal weight
and because the pupal weight has some influence on the imitial complement of the oocytes
(Tisdale and Sappington, 2001), the quality of the larval diet is likely affects the adult fecundity
(Tisdale and Sappington, 2001). However, Greenberg ef af. (2001) reported that there was no
significant different in fecundity when S. exigua larvas were reared on cabbage, cotton, pepper,
pigweed and sunflower. Nevertheless, we can presumed that the number of eggs laid by the female of
S. exigua relatively varies with their larval host plant or diet, as being stated earlier Thus, this
contradiction needs further investigation.

Since there is scarce or no information on the fecundity of S. exigua reared on the studied host
plants, it is difficult to make a comparison. The only comparable data on S. exigua fecundity is from
Greenberg ef af. (2001), i.e., an averaged of 1125 eggs reared on cabbage. Their result was much higher
than the result of this study (i.e., an averaged of 499 eggs). Thus, the result of this study could be
additional information for further exploration.

The female pupal weight of S. exigua also was influenced by the host plant species as shown in
this study. This occurrence was supported by Greenberg et af. (2001) who reported that the pupal
weight was highest on pigweed, followed by cabbage, cotton and pepper and lowest on sunflower.
Further, Berdegué et of. (1998) also have found that pupal weight was significantly heavier on celery
(Apium graveolens) than common weed (Chenopodium murale). However, the pupal weight on
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cabbage in this study (i.e., an averaged of 40.8 mg) was lower compared to Greenberg et al. (2001)
(1.e., an averaged of 103 mg). The difference could be due to the cultivar or variety of the cabbage plant
used. This was supported by Meade and Hare (1991), Yoshida and Parrella (1992), Syed and Abro
(2003), who demonstrated that pupal weight was found to vary with cultivar.

Greenberg ef af. (2001) also reported that within each host plant treatment (i.e., cabbage, cotton,
pepper. pigweed and sunflower), increased pupal weight resulted in increased fecundity, which is
compatible with the present study. This phenomenon is also supported by Syed and Abro (2003) who
have found a significant relationship between the number of eggs per female and pupal weight of
Plutella xylostelia on different host plants.

Besides that, Leather (1988) affirmed that in Lepidoptera, increased fecundity is correlated with
increased longevity, which in turn affected by extrinsic factors such as adult food supply and
temperature. Tisdale and Sappington (2001) also stated that fecundity was affected by the adult diet.
Adult diet significantly affected beet armyworm female longevity, the duration of the
oviposition period and both realized and potential fecundity. Carbohydrates in the diet
sigmficantly increased these parameters over a water only diet. Female longevity was greatest among
those fed the honey solution (17 days) (Tisdale and Sappington, 2001). In this study, the adult diet
was honey solution. So, there should not be any influenced on the fecundity based on the adult diet.

Acknowledgements

We would like to thank Dr. Lim Guan Soon for his suggestion and initiative of this project. We
are grateful to CAB International resources for technical assistance and support. We also would like
to thank our support staffs who have been kindly helping in this project in every other ways. The
present study is supported by the Malaysian government research grant, IRPA No. 01-02-03-0695.

References

Abdullah, M., O. Sarnthoy and S. Chaeychomsri, 2000. Comparative study of artificial diet and
soybeans leaves on growth, development and fecundity of beet armyworm, Spedoptera exigua
{Hubner) { Lepidoptera: Noctuidae). Kasetsart J. Natl. Sci., 34: 339-344.

Afify, AM., M.H. El-Kady and F.N. Zaki, 1970. Biological studies on Spodopfera (Laphyvgma)
exigua Hbn. in Egypt, with record of five larval parasites. J. Applied Entomol., 66: 362-368.

Andrewartha, H.G. and L.C. Birch, 1954. The Distribution and Abundance of Animals. University of
Chicago Press, Chicago and London, pp: 782.

Atkins, J.E.L., 1960. The beet armyworm, Spodoptera exigua, an economic pest of citrus in California.
I. Econ. Entomol., 53: 616-619.

Beckwith, R.C., 1976. Influence of host foliage on the Douglas-fir tussock moth. Environ. Entomol.,
5:73-77.

Berdegue, M., S.R. Reitz and J.T. Trumble, 1998. Host plant selection and development in Spodoptera
exigua: Do mother and offspring know best? Entomol. Exp. Applied, 89: 57-64.

Brewer, J.W., I.L. Capinera, ].R E. Deshon and M.L. Walmsley, 1985. Influence of foliar nitrogen
levels on survival, development and reproduction of western spruce budworm, Choristoreura
occidentalis (Lepidoptera: Tortricidag). Can. Entomol., 117: 23-32.

Capinera, J.L., 1999. Beet armyworm, Spodoptera exigua (Hibner) (Insecta: Lepidoptera: Noctuidae).
Florida Cooperative Extension Service, Institute of Food and Agricultural Sciences, University
of Florida, pp: 4.

Greenberg, S.M., T.W. Sappington, J.B.C. Legaspi, T.X. Liu and M. Setamou, 2001. Feeding and life
history of Spodoptera exigua (Lepidoptera: Noctuidae) on different host plants. Ann. Entomol.
Soc. Am., 94: 566-575.

265



J. Entomol., 3 (3): 261-266, 2006

Hough, J.A. and D. Pimentel, 1978. Influence of host foliage on development, survival and fecundity
of the gypsy moth. Environ. Entomol., 7: 97-102.

Huffman, R., T. Fuchs, J. Benedict, K. Parker, S. Sparks, J. Norman, I Leser, A. Knutson,
R. Minzenmayer and R. Frisbie, 1996 Management guidzlines for the best armyworm on cotton.
Texas A and M University. Texas Agriculture Extension Service Bull., April 1996, pp: 11.

Khalid Ahmed, M., G. Mohammed, M. Venkataiah and N.H.P. Rao, 1997. Biology and bionomics of
cutworm, Spodoptera exigua (Hubner) (Noctuidae: Lepidoptera) on chillies. Vegetables Sci.,
24: 61-63.

Leather, S.R., 1988. Size, reproductive potential and fecundity in insects: Things aren’t as simple as
they seem. Oikos, 51: 386-389.

Meade, T. and I.D. Hare, 1991. Differential performance of beet armyworm and cabbage looper
{Lepidoptera: Noctuidae) larvac on selected Apium graveolens cultivars. Environ. Entomol.,
20: 1636-1644.

Syed, T.S. and G.H. Abro, 2003. Effect of brassica vegetables hosts on biology and life table
parameters of Plutella xylostella under laboratory conditions. Pak. I. Biol. Sci. 6: 1891-1896.

Tisdale, R.A. and T.W. Sappington, 2001. Realized and potential fecundity, egg fertility and longevity
of laboratory-reared female beet armyworm (Lepidoptera: Noctuidae) under different adult diet
regimes. Ann. Entomol. Soc. Am., 94: 415-419.

Wilson, J.W., 1932, Notes on the biology of Laphygma exigua Huebner. Florida Entomol., 16: 33-39.

Yoshida, H.A. and M.P. Parrella, 1992. Development and use of selected chrysanthemum cultivars by
Spodoptera exigua (Lepidoptera: Noctuidae). J. Econ. Entomol., 85: 2377-2382.

266



	JE.pdf
	Page 1


