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LIFE HISTORY TRAITS OF TALICADA NYSEUS
(LEPIDOPTERA: LYCAENIDAE) BUTTERFLY
UNDER LABORATORY CONDITIONS!

Kunal Ankola,” Kavya Krishna,” Priyanka Swamy,’ P. Arun,’ C. M. Akhila,” M. R. Archana,’
N. M. Sudarshan,’ G. N. Sunil Kumar,” and H. P. Puttaraju’

The butterfly Talicada nyseus G. (Lepidoptera: Lycaenidae) is abundant in
India and Sri Lanka (Karunaratne, et al., 2002). In India, this butterfly is chiefly
found in the peninsular area, Maharashtra, Karnataka, Punjab and foothills of the
Himalayas (Singh, 2005). The host plants of this butterfly include Kalanchoe
spp. (Saxifragales: Crassulaceae). Adult Talicada nyseus feed on nectar of sur-
rounding flowering plants but are also reported to feed on lichens (Karunaratne,
et al., 2002).

Recently it has been discovered that Talicada nyseus is infected with mater-
nally inherited Wolbachia bacteria (Ankola, et al., 2011; Salunke, et al., 2012)
and exhibits a female biased sex ratio (Ankola, et al., 2011). It is suspected that
the presence of the female biased sex ratio in this butterfly is caused by its endo-
sybiont Wolbachia. As an endosymbiont, Wolbachia is known to cause female
biased sex ratio in butterfly hosts by inducing two distinct reproductive anom-
alies: feminization of genetic males (Hiroki et al., 2004) and male killing (Jiggins
et al., 2001; Charlat et al., 2005). It is essential to record scientific data regard-
ing the life history traits of 7alicada nyseus naturally infected with Wolbachia. In
the present report life history traits of Talicada nyseus which harbor Wolbachia
infection were studied under controlled conditions.

The individual Talicada nyseus specimens used for the study were collected
from a laboratory reared population which was previously confirmed to be heav-
ily infected with Wolbachia. Five individual mated pairs were used separately for
the present study. The life cycle was analyzed at 28.09 = 0.564° C. The data col-
lected were statistically analyzed by paired t-test with the help of SPSS 7.5.

Wolbachia infection in this butterfly was previously documented by Ankola et
al. (2011). The fecundity of Talicada nyseus was found to be ranging from 61.6
+ 12.08 to 66.4 + 17.75 (Table 1). The fecundity data obtained from the present
study is in agreement with our previous report (Ankola et al., 2011). More than
95% hatchability was recorded during the present investigation indicating that
there might not be male-killing induced by Wolbachia in Talicada nyseus (Jig-
gins et al., 2000; Charlat et al., 2007). The hatching time required for eggs ranged
from 7.4 £ 1.83 to 9.6 £ 2.71 (Table 1). Furthermore, the time required for the
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Table 1: Developmental times for Talicada nyseus reared in the laboratory.
Numbers are mean + standard deviation.

Fecundity Days required for | Days required for | Days required for
eggs to hatch larvae to pupate adult emergence

63.93+15.55 8.4+2.19 8.73+£1.36 12.734£2.14

larvae to completely metamorphose into pupae ranged from 8.4 = 0.84 to 9.2 +
1.22 days. In the present study the imagoes of Talicada nyseus emerged 11.8 £
1.39 to 13.6 £ 2.27 days after pupation. The longevity of adult male and female
Talicada nyseus was also measured separately. In butterflies, adult longevity is
greatly influenced by pattern of larval (Oberhauser, 1997) and adult food. In the
present investigation 10% sucrose was used as a food source. It was found that
longevity of males was considerably less than that of females (Fig. 1). The data
obtained are statistically significant (t=5.826, P < 0.05). The prolonged longevi-
ty of the females helps them to copulate more with the existing males and lay
eggs. The main function of the males is to fertilize the females and hence they
die immediately after mating.
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Fig. 1. Longevity of Talicauda nyseus in three experiments. There is remarkable variation
in longevity, and females outlive males.
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Talicada nyseus completed its life cycle (eggs to adult) in an average of 29.86
days in the laboratory. Furthermore, the longevity of adult males was consider-
ably less than that of the females. The males were observed to die sometime after
mating. The data given in the present report can be best used for the conserva-
tion of these butterflies in butterfly conservatories. The data is also helpful in fur-
ther investigations of the interaction of this butterfly with its natural endosym-
biont Wolbachia.

ACKNOWLEDGEMENTS

The authors wish to thank Mr. Millo Tago, IFS, former Executive Director, Bannerughatta Bio-
logical Park, Bengaluru, India, and all the staff of Butterfly Park, Bannerughatta Biological Park,
Bengaluru, India, for their useful suggestions and constant support. The authors also wish to thank
Bangalore University for providing the necessary infrastructure during the investigation.

LITERATURE CITED

Ankola, K., D. Brueckner, and H. P. Puttaraju. 2011. Wolbachia endosymbiont infection in two
Indian butterflies and female-biased sex ratio in the Red Pierrot, Talicada nyseus. Journal of Bio-
science. 36(5): 845-850

Charlat, S., E. A. Hornett, E. A. Dyson, P. Y. H. Patrick, N. Thiloc, M. Schilthuizen, N. Davies,
G. K. Roderick, and G. D. D. Hurst. 2005. Prevalence and penetrance variation of male-killing
Wolbachia across Indo-Pacific populations of the butterfly Hypolimnas bolina. Molecular Eco-
logy. 14(11): 3525-3530.

Charlat, S., N. Davies, G. K. Roderick, and G. D. D. Hurst. 2007. Disrupting the timing of
Wolbachia-induced male-killing. Biology Letters. 3: 154-156.

Hiroki, M., Y. Yohsuke Tagami, K. Miura, and Y. Kato. 2004. Multiple infections with Wol-
bachia inducing different reproductive manipulations in the butterfly Eurema hecabe. Proceed-
ings of the Royal Society of London 271: 1751-1755.

Jiggins, F. M., G. D. Hurst, J. H. Schulenburg, and M. E. Majerus. 2001. Two male-killing
Wolbachia strains coexist within a population of the butterfly Acraea encedon. Heredity 86: 161-
166.

Jiggins, F. M., G. D. Hurst, C. E. Dolman, and M. E. N. Majerus. 2000. High-prevalence male-
killing Wolbachia in the butterfly Acraea encedana. Journal of Evolutionary Biology. 13: 495-
501.

Karunaratne, V., K. Bombuwela, S. Kathirgamanathar, V. Kumar, D. Nedra Karunaratne,
K. B. Ranawana, D. S. A. Wijesundara, A. Weerasooriya, and E. D. De Silva. 2002. An
association between the butterfly Talicada nyseus and the lichen Leprolomasipmanianum as evi-
denced from chemical studies. Current Science. 83: 741-745.

Oberhauser, K. S. 1997. Fecundity, lifespan and egg mass in butterflies: effects of male-derived
nutrients and female size. Functional Ecology. 11: 166-175.

Salunke, B. K., R. C. Salunkhe, D. P. Dhotre, S. A. Walujkar, A. B. Khandagale, R. Chaudhari,
R. K. Chandode, H. V. Ghate, M. S. Patole, J. H. Werren, and Y. S. Shouche. 2012.
Determination of Wolbachia diversity in butterflies from Western Ghats, India, by a multigene ap-
proach. Applied and Environmental Microbiology. 4458-4467.

Singh, A. P. 2005. Initial colonization of Red Pierrot butterfly, Talicada nyseus Guerin (Lycaenidae)
in the lower western Himalayas: An indicator of the changing environment. Current Science.
89(1): 41-42.



