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Abstract

Project Code : RTA 3880008
Project Title : Population Biology of Fruit Flies and Anopheline Mosquitoes
Investigators : V. Baimai1, P. Kittayapong1, S. Kitthawee1, C. Kuvangkadilok1,

S. Thanaphum1, S. Tigvatananontz, Paul J. Grotea, 0. Satayalai4

1Mahidol University, 2|-<ing Mongkut Institute of Technology at Lat Krabang,

3Suranaree University of Technology, 4Chulalongkorn University
E-mail Address : scvbm@mabhidol.ac.th
Project Period : October 1995 - December 1998
Objectives : To study the population genetics and ecology of important agricultural and
medical insects in Thailand. The fotus of study is mainly fruit flies and mosquitoes, but fruit
fly parasitoids and blackflies are also included. Our methodology involves morphology,
cytogenetics and molecular biology. Such an approach will provide basic knowledge for
better understanding of evolutionary processes and for development of strategies for
biological control of these pest and vector insects. This project also aims to train graduate
students leading to master and doctoral degrees in tropical biology.
Resuits : A total of 87 species of fruit flies were recorded in 2 subfamilies and 9 genera.
Most of these species belong to the genus Bactrocera. A total of 50 new species have been
discovered including 27 new species in the B. dorsalis complex and 8 in the B. fau complex,
based on morphological, ecological, cytogenetic and electrophoretic data. Most species of
the B. tau complex that were distinguished by these methods have been confirmed by DNA
analysis of the hobo-like transposable element. Some of these new species are important
agricultural pests. Of particular interest, a phylogenetic tree of distinct but closely related
species of the B. tau complex reflects the important role of genetic differentiation in
adaptation to specific host-plant species and/or geographic isolation. Thus, the B. fau
complex represents an excellent candidate for further detailed studies on coevolution,
particularly by using molecular tools. In contrast, the many closely related but not clearly
distinguishable species of the B. dorsalis complex make it more difficuit to look into their
speciation processes than those of the B. tau complex. However, the data obtained in this
study suggest the signiﬁcance of heterochromatin accumulation in chromosomal evolution
and speciation of members of both these fruit fly complexes.

We reported, for the first time, the mitotic karyotype (2n=40) of Diachasmimorpha

longicaudata, a Bactrocera parasitoid. Electrophoretic data of natural populations of
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D. longicaudata have revealed at least 2 sibling species within this taxon. Likewise, a
cytogenetic study of blackflies, Simulium feuerborni, from Doi Inthanon National Park,
northern Thailand, shows the existence of species diversity in that area. Some of these
blackfly species are potential vectors of tropical diseases and they warrant further
investigation. A standard polytene chromosome map of S. feuerborni has been constructed
as reference for future work.

The endosymbiotic microorganism, Wolbachia, has been found in 13 species of
Bactrocera fruit flies and 2 species of parasitoid (Diachasmimorpha sp. and Biosteres sp.) but
not in anopheline mosquitoes. Some of the Wolbachia found in Thai populations may
represent new strains. The findings of Wolbachia could be useful for future biological control
of some important pests in Thailand.

DNA analysis has revealed the presence of mariner transposable element in 9 of the
23 Thai Anopheles species. Three of the 9 species belong to the An. dirus complex. The
m_an'ner element was found to be useful as a molecular marker for separating closely related

Anopheles species and has great potential for studying other complexes of insect species in
Thailand.

()



