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Rearing Tsetse-Fly Parasites in Blowfly Puparia
D. S. SAUNDERS1

Although 22 species of Hymenoptera and about
seven species of Diptera have been recorded as
pupal parasites of Glossina (Buxton, 1955), most of
them seem to be rare, or of local occurrence.
Exceptions to this rule are few, and several records of
parasites are based upon single specimens. However,
three genera are of greater interest. Species of
Thyridanthrax (Diptera, Bombyliidae) are wide-
spread in Africa and appear to have local importance
as parasites of tsetse flies at certain seasons-for
instance, in Kenya (Parsons, 1954; Saunders, 1960),
and in Zululand (Toit, 1954), parasitization rates as
high as 40% have been recorded from small batches
of pupae. One species of Thyridanthrax has been
recorded from a blowfly pupa in West Africa
(McDonald, 1957), but these flies have not as yet
been bred in the laboratory. Three species of
Mutilla (Hymenoptera, Mutillidae) have been
recorded from Glossina, one of which, M. glossinae
Turner, is a frequent parasite of Glossina mor-
sitans Westw. in Nyasaland and the Rhodesias.
M. glossinae is the only species of Mutilla to have
been bred in the laboratory (Lamborn, 1916).
However, the only parasites of tsetse flies which
are readily cultured in the laboratory are the two
species of Syntomosphyrum, S. glossinae Waterston
and S. albiclavus Kerrich (Hymenoptera, Eulo-
phidae).

In the laboratory, both species of Syntomosphyrum
readily accept as hosts any Cyclorrhaphous puparia
of suitable size. The most convenient hosts are
housefly (Musca) or blowfly (Lucilia, Calliphora or
Sarcophaga) pupae. On a small scale Syntomos-
phyrum may be reared in small glass tubes by
exposing about 20 host pupae daily to about the
same number of female parasites. On a larger scale,
10 inch x 10 inch x 10 inch (25 x 25 x 25 cm) cages of
Perspex and nylon gauze with a mesh sufficiently close
to prevent escape of the parasites are most suitable,
although small differences in the design of the cage
have very little effect upon the success of the
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culture method. The parasites are supplied with
honey or split raisins, and fresh hosts are placed in
the cages for a few hours daily.

After they have been attacked by the parasites,
the host puparia are removed and incubated at
250 C until the emergence of the next generation.
The ovaries of Syntomosphyrum are mature on the
third day after emergence from the host puparium,
and females may produce up to 200 progeny during
their reproductive life. As in most Hymenoptera,
fertilized eggs give rise to diploid females and virgin
eggs to haploid males. In Syntomosphyrum about
80% of the progeny are females. Since at the peak
of oviposition, females of Syntomosphyrum may lay
30-40 eggs per day, and the optimum number of
parasites which a host the size of Lucilia can support
is in the region of 50, the ratio of parasite to host
in the cage should not rise much above 2: 1. With
larger hosts such as Sarcophaga, however, the ratio
may be greater. Overcrowding of the parasites in
the cage should be avoided as it leads to undersized
progeny with greatly reduced fecundity and lon-
gevity. In order to establish a continuous culture,
newly-emerged parasites should be introduced into
the cage at intervals.
The optimum humidity for the survival of females

of Syntomosphyrum is between 60% and 80%
relative humidity at 25° C. At this temperature the
adult females live for about 12 to 27 days, and the
duration of the parasitic phase of the life-cycle is
21-22 days. Mortality of the eggs occurs above
about 320 C, and below 180 C larval development
virtually ceases.

Since the insects are parasites, their nutritive
medium is already " standardized ". Provided that
they are not decomposing or too dry, dead pupae
are just as acceptable as living pupae, and up to
three successive generations of S. albiclavus have
been bred in a single host pupa. Since the immature
stages live as ectoparasites in the space between the
pupa and the puparium, however, blowfly larvae and
prepupae, in which the " sub-puparia Ispace " is
absent, are unacceptable. Similarly, because of the
high degree of sclerotization, advanced pupae or
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pharate adults are also unsuitable. In practice it has
been found convenient to raise blowfly larvae on
meat, or yeast/dried-milk/agar mixtures, and to use
three-day-old pupae as hosts. Sarcophaga pupae
have the advantage that they remain suitable as
hosts for Syntomosphyrum for as long as four mnonths
if kept in a refrigerator at 20 C to 4° C.

Difficulties have arisen in the past from direct
competition for the host pupae by other pupal
parasites. Nash (1933) found that Chrysomyia pupae
used as hosts for S. glossinae also became infested

with Trichopria sp. (Hymenoptera, Diapriidae). He
overcame this problem by treating the host pupae
by immersion for one and a half minutes in water at
1220 F (500 C) before offering them to Syntomos-
phyrum. This treatment killed the Trichopria eggs,
but did not affect the suitability of the Chrvsomyia
pupae for S. glossinae. In the culture method
recommended in this report, however, all contact
between undesirable pupal parasites and the host
species is prevented by the use of fine nylon gauze
cages for both host and parasite.
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