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Studies on the mechanisms of radiation-sterilization of insects: sexual
competitiveness of sterile males and sperm competition
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For the development of sterile inseci technique (SIT, hereafter) to eradicate insect pests, we
studied mechanisms of radiation-strilization and sexual competitiveness of sterile males, as well as
sperm competition between normal and sterile males, mainly with the melon fly, Dacus cucurbitae.
The results obtained are as follows:

(1) Electromicrospical studies revealed that the gamma-ray irradiation on melon-fly pupae
at a dose of 70 Gy induced not only dominant lethal mutation in speramatozoa, a well known
mechanism of the radiation-sterilization, but also malformation and weakning of spermatozoa
(Ref, 5)%

(2) The reason why melon flies copulate for more than 10 hr was studied. The amount of
sperm transferred (o a female increased with time after mounting. In sequential matings with
normal and sterile males at an interval of I day, copulation duration was a major determinant of
paternity (Ref. 1).

{3) Comparison of hatchability of eggs laid by females first mated with normal males and
secondaly with virgin sterile males and those for females mated in the reverse order confirmed
sperm mixing (Ref. 1). Sequential copulation experiments at an interval of 18 days proved sperm
precedence of the last male (P,=0.83) and the low competitiveness of sterile sperm (0.73 of normal
sperm) {(Ref. 2, 6).

(4) Mating with virgin sterile males after the normal mating reduced the hatch-ability of
eggs while mating with ‘exhausted’ sterile males (which could copulated but had no spermatozoa)
did not. Thus, also some spermatozoa of sterile males were matformed, which might be unable to
enter into cocytes, some sterile spermatozoa actually plays a role in the sterile male technique
(Ref. 2).

* Reference number corresponds to number of publications in p. 5.
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(5) Sequential copulations with normal and red-eye mutant males also showed sperm
precedence of the last male (P,=0.64). The competition of sperm of red-¢ye males was, however,
lower than that of normal males (Ref. 4, 7).

(8) It was found that females copulated with exhausted sterile males delayed their next
mating as females copulated with normal males or virgin sterile males did. Thus seminal fluid
itself or behavioural experience of copulation might be responsible for the delay of second
copulation; different with Drosophila melanogaster, where existence of spermatozoa was important
(Ref. 3).

{7) Inevening, Okinawan melon Ay males formed leks where each male establish territory on
a leaf and females were attracted to the territory. This behaviour was somewhat different from
behavior of Hawaiian melon fiy males; raising an important questicn-whether Okinawan and

Hawaiian melon flies belong to different species or not.

(8) Further studies are necessary 1) ta compare the effect of sequential matings at short and
long intervals, 2) to evaluate relative roles of sterile spermatozoa with a dominant lethal mutation
and suppression of remating by copulation with spremless sterile males, and 3) to make detailed
comparison of mating behaviour of Okinawan and Hawaiian melon flies.

{9} In addition to studies on the melon fly, we made experiments with another important
insect pest, the onion iy, Hylemya antigua. 1t was shown that hatchability of eggs decreased with
age of onion fly females, suggesting exhaustion of sperm in spermathecae.
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