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Abstract

Project Code: RSA43-8-0015 TE 1 3 8 8 5 5

Project Title: Studies on systematics and distribution of fruit fly parasitoids,
Diachasmimorpha longicaudata and related species, in Thailand

Investigator: Sangvorn Kitthawee

E-mail Address: grskt@mahidol.ac.th

Project Period: 1 December 1999 — 30 November 2002

Summary:

Parasitoids are natural enemies of the Oriental fruit fly. The current trend of
control should be to reduce the use of chemicals and at the same time to increase the use
of biological methods such as parasitoids. This project is therefore directed toward
understanding the systematic and distribution as well as biology of some parasitoids in
Thailand.

Parasitoids were collected from fruit fly infested fruits of wild and cultivated plants
between 1999 and 2002. Identification was conducted using several methods:- e.g. host
plants, host flies, morphology, morphometric analysis, cytogenetics and molecular
systematics. From the survey work and identification, tephritid parasitoids were found in 2
families (Braconidae and Pteromalidae). Braconid parasitoids were divided into 3 groups:-
group 1. Diachasmimorpha longicaudata (e.g. D. longicaudata v.A, B, C, D); group Il.
Fopius spp. (e.g. F. arisanus, F. vandenboschi, Biosteres sp.E), group Ill. Psyttalia spp.
(e.g. P. fletcheri, P. incisi, P. makii, P. manii, P. sp.A, sp.B, sp.C and P. new sp.). Only one
species, Spalangia endius, in family Pteromalidae was found.

Morphometric analysis was conducted in order to distinguish member of the D.
longicaudata complex. Discriminant analysié indicated that D. longicaudata complex
consisted of 4 strains (A, B, C and D). Studies mitotic karyotype of parasitoids revealed
that differences in chromosome numbers served to distinguish genera (Diachasmimorpha
spp. (2n)=20, Fopius spp. (2n)=46, Psyttalia spp. (2n)=34 and Spalangia endius (2n)=8)
whereas differences in chromosome sizes and shapes served to distinguish species.
Molécular analysis of nucleotide sequences of the 16S and 28S rRNA genes in Fopius
spp. confirmed the existence of a species complex and explained their phylogenetic
relationships.

Biological studies of the larval parasitoid, D. longicaudata, showed that females
(2n=diploid) arise from fertilized eggs, whereas males (n=haploid) develop from unfertilized
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eggs of virgin females. During their life span, virgin females lay their eggs in 2 cycles,
whereas mated females lay their eggs in 3 cycles. The rate of parasitism was highest on
3“’ instar larvae of fruit flies.

Biological and behavioral studies on the pupal parasitoid, Spalangia endius were
performed in the laboratory. Female S. endius attacked the pupal fruit fly hosts at peak
rates at 3 days of age. The mean numbers of host pupae attacked per female parasitoid
were 8.42+1.19. The number of pupae parasitized increased with host density. The
percentage parasitism increased with parasitoid density. The oviposition efficiency of S.
endius on B. correcta (area discovery = 0.38-0.03 log P) is higher than on B. dorsalis
(area discovery = 0.18). These results suggest that host and parasitoid densities play
important roles in the attack rate by the parasitoid, S. endius, and that it may be more

effective in biological control of tephritid fruit flies.



