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Diagnostic Importance of Female External Genital Structure
of Phlebotomine Sand Flies (Diptera:Psychodidae) as

Observed by Scanning Electron Microscopy
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Morphological description of sand,flies has remained a neglected area. The different organs used
in taxonomy have not yet been described adequatelAy with the scanning electron microscopy (SEM). We
have examined the external genital structures offemales of three Old World phlebotomine sand,flies
under SEMand  recorded the morphological variations of the organs. We have,found  the,female  external
genital structures of the three species varied considerably in mor*phologv.  The importance of the,female
external genital structures in sand,fly identification is indicated.
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Phlebotomine sand flies are important vectors
of many human diseases including leishmaniases
(Adler & Theodor  1957). The description of sand
flies started in 1786 when an Italian scientist/Natu-
ralist Dr Bonanni described a sand fly. Later, a
similar species was described by Scopoli (1786)
and it was considered a species of Phlebotomus.
However, the description of sand flies in India
started in 1908 when Annandale (1908) described
P. argentipes. Since then, a series ofworks  on sand
flies of different aspects including the morphologi-
cal descriptions of the Old World sand flies were
carried out by the Kala-azar Commission during
1900-1942. Sinton (1923, 1924, 1925, 1927) con-
tributed the majority of the work dealing with
morphological description of Indian sand flies.
After 1942, there was few reports of the sand fly
description and distribution. Mitra and Roy (1953)
and Mitra (1959)  described sand flies including the
morphological variations of P. argentipes, col-
lected from Maharashtra and Kashmir states of In-
dia, respectively. Kaul et al. (1973) listed the sand
flies in Rajasthan state including a description of a
new sand fly, Sergentomyia (Sintonius) sirohi sp.
nov. In contrast, most of the work dealing with
the morphological descriptions of the New World
sand flies were carried out by Young and his co-
workers (Young & Perkins 1984, Young &Duncan
1994).
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The majority of the descriptive studies have
dealt with the importance of the male genitalia for
identification and, in some cases, a few features of
the female mouth parts are considered. Recently,
Ashford (199 1) indicated the importance of mi-
crotrichia as a new taxonomic character to distin-
guish between Sergentomyia and Phlebotomus.
There is no morphological study dealing with the
importance of external female genitalia as an iden-
tification character, mainly because it is difficult
to see their details by light microscopy. However,
Sinton (1927) emphasized the importance of the
internal female genitalia for the purpose of identi-
fication. Recently, Pesson et al. (1994) have shown
the importance of female genital armature in sepa-
rating the females of P. papatasi and P. duboscqi,
two very closely related Old World species that
are difficult to separate. Here we have used scan-
ning electron microscopy (SEM) to examine the
external genital structure of female sand flies of
three Old World species and have found that the
characters of the external genital plate may have a
value for the identification of the species.

MATERIALS AND METHODS

The females of P. argentipes Annandale and
Brunetti and P. papatasi (Scopoli) used in this study
were taken from two laboratory colonies (Ghosh
et al. 1992). P. major major Annandale was col-
lected from the Dankuni area of West Bengal. The
gravid females were allowed to oviposit individu-
ally in the laboratory in modified plastic vials to
obtain the adults following the method of Ghosh
and Bhattacharya (1989). The F, progeny was iden-
tified following the key provided by Lewis (1978)
and confirmed to be P. m. major.
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