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Effect of Gamma-Radiation on the Spermatogenesis
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SUMMARY

The melon fly, Dacus cucurbitae Coquillet is an important pest in Okinawa Prefecture, the South
Eastern Island of Japan. They do harm to 55 species of vegetables and fruits. A large scale eradication
program through the §terile-male technique has been done by the Okinawa Prefectural Agricultural
Experiment Station since 1975. For advancement of this technique, the study of the sterilizing
mechanism by gamma-radiation in the melon fly is necessary. The effect of gamma-radiation on the
spermatogenesis was studied in the melon fly, which was irradiated with 7kR gamma-ray at pupal
stage.

Light microscopic observation demonstrated that the testis of irradiated fly was much smaller
than that of normal one, in which the cysts of spermatogonia and spermatocyte atrophied (Figs. 1
—=6). In the seminal vesicle of irradiated fly, the spermatozoa were much fewer than in the nomal fly
(Figs. 7—10). In the spermatheca of normal female which mated with irradiated male, hardly any
spermatozoa were found (Figs. 11, 12).

Electron microscopic observation demonstrated that in the testis of irradiated fly the sper-
matogonium and spermatocyte were collapsed and these cysts were vacuolated (Figs. 19, 20). Also
the nucleus of trophic cell was collapsed and absent (Figs. 17, 18). Compared to the normal fly, the
spermatozoa of irradiated fly were very few ; the structure of fine filaments was obscure and only
thick filament originated from mitochondria was found distinctly (Figs. 13—16). In the spermatheca
of normal female which mated with the irradiated male, the spermatozoa were few and showed almost
an abnormal appearance (Figs. 21, 22).

Gamma-radiation of the melon fly pupae greatly disturbed spermatogenesis and resulted in
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production of abnormally few spermatozoa. Results demonstrate the mechanism to cause almost
1009 sterility in the melon fly by gamma-radiation.
Res. Bull. Fac. Agr. Gifu Univ. (564) : 59—69, 1989.
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Abbreviation of term in the figure.
AF : axial filament, CB : condensed body, M : mitochondria, N : nucleus,
SB : sperm bundle, SC : spermatocyte, SV : seminal vesicle,

SZ : spermatozoa, T : trophic cell.

Fig. 1-12. Light microscopic observation of testis and spermatheca. Scale : 50pm.
Fig. 1. Anterior part of testis in 1-day-old normal adult.

Fig. 2. Anterior part of testis in 1-day-old irradiated aduit.

Fig. 3. Posterior part of testis in 1-day-old normal aduit.

Fig. 4. Posterior part of testis in 1-day-old irradiated adult.

Fig. 5. Anterior part of testis in 15-day-old normal adult.

Fig. 6. Anterior part of testis in 15-day-old irradiated adult.
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Posterior part of testis in 15-day-old normal adult.

Fig. 7.
Fig. 8. Posterior part of testis in 15-day-old irradiated adult.
Fig. 9. Posterior part of testis in 25-day-old normal adult.

Fig. 10. Posterior part of testis in 25-day-old irradiated adult:
Fig. 11. Spermatheca of female mated with normal male.
Fig. 12. Spermatheca of female mated with irradiated male.
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Fig. 13-22. Electromicroscopic observation of testis and spermatheca.
Fig. 13. Spermatozoa of normal male. Scale : 1um.
Fig. 14. Spermatozoa of normal male. Scale : 2um.
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Spermatozoa of normal male. Scale : 1xm.
Spermatozoa of irradiated male. Scale : 1uym.
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Fig. 17. Trophic cell of normal male. Scale : 2um.
Fig. 18. Trophic cell of irradiated male. Scale : 2um.
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Fig. 19. Spermatocyte of
Fig. 20. Spermatocyte of
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normal male. Scale : 1ym.
irradiated male. Scale : 1ym.
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Fig. 21. Spermatheca of female mated with normal male. Scale : 1xm.
Fig. 22. Spermatheca of femle mated with irradiated male. Scale : 1zm.



