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ABSTRACT

In Thailand, eight species of the Hyrcanus Group of Anopheles have been
reported so far, i.e., Anopheles argyropus, Anopheles crawfordi, Anopheles paraliae,
Anopheles peditaeniatus, Anopheles pursati, Anopheles nigerrimus, Anopheles nitidus
and Anopheles sinensis. A total of 40 iso-female lines (isolines) of eight species were
collected from cow-baited traps in six provinces of western and southern Thailand, and
were identified using intact morphology of eggs, larvae, pupal skins and adult females,
and then established successfully in this study. In addition, mitochondrial cytochrome c
oxidase subunit I (COI) gene-based DNA barcoding was applied for identifying these
species. Results herein demonstrate that the COl-based DNA barcoding is a useful tool
for complementing taxonomy-based identification of eight species of the Hyrcanus

Group.

The stenogamy, one of the mating behaviors of the eight species belonging to
the Hyrcanus Group was screened by pooling five isoline colonies of each species, in
order to establish stock colonies. Then, each of eight species was investigated for
stenogamy by co-habiting 200 and 300 newly emerged adult females and males
mosquitoes (the 9™ generation, Fo), respectively, in a 30 cubic cm cage for one week.
After oviposition, 100 spermathecae of females were examined for the presence or

absence of sperms. It is shown that An. peditaeniatus is stenogamous, which had



insemination rates that ranged from 61-86%, whereas seven other species (An.
argyropus, An. crawfordi, An. paraliae, An.pursati, An. nigerrimus, An. nitidus and An.

sinensis) are eurygamous, failing to copulate in a small cage.

The abilities of adult mosquitoes to mate naturally in a 10, 20 and 30 cubic cm
cage at a Density Resting Surface (DRS) of 3.6 and 10, 20, 30 and 40 cubic cm cages at
a Density Resting Surface (DRS) of 7.2 among the eight species were compared, results
demonstrated a statistically significant difference (p < 0.05). However, An.
peditaeniatus, which had high mean insemination rates, showed no statistically
significant difference among cage sizes (p > 0.05). Furthermore, more than 50% of
inseminated-female An. peditaeniatus showed high sperm density (3+ and 4+) in
spermathecae in all cage sizes at two DRS values, 3.6 and 7.2, while An. crawfordi and
An. nitidus showed very low mean insemination rates ranged between 0 to 9, with low

sperm density (1+) in their spermathecae.

Comparative measurements of specific diagnostic characters in adult females
(wing and maxillary palpomere) and males (wing) between the stenogamous and
eurygamous species demonstrated their statistically significant difference (p < 0.05) in

the male wing ratio and female palpomere ratio.

The numbers of large sensilla coeloconica on flagellum of female antennae were
counted only in six species, in which their sensilla were presented as a single pit. The
cluster of 4-7 large sensilla coeloconica located in sacculi were found mostly on
flagellomeres 3-7 of An. argyropus and An. peditaeniatus. There was no statistically
significant difference (p > 0.05) in the mean number per female of those large antennal

sensilla coeloconica among six of the eurygamous species.

This study demonstrates differences in the size of male genitalia between the
stenogamous and eurygamous species. The gonostylus length of An. peditaeniatus is

significantly shorter than the gonostylus of the eurygamous species (p < 0.05).

The results of this study show that the lower frequency of clasper movement and
shorter mating time could be important mechanisms that control the stenogamous

behavior of An. peditaeniatus.



