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Tao-Hsing Chang and Wen-Yung Lee (1984) Effect of gamma irradiation on 
the laboratory strain of oriental fruit fly (Dacus dorsalis Hendel) in nitrogen Bull. 
Insf. Zool., Academia Sinica 23(1): 193-197. The mature pupae (1-2 days before 
emergence) of the oriental fruit flies, Dacus dorsalis (Hendel) were irradiated by 
gamma with dose of 15, 17, 19, 21 krad in nitrogen and 13 krad in air. Both the 
percentage of emergence and sterility of these treatments were shown no significant 
difference. The percent mortality of 21 krad irradiated in nitrogen was shown 
significant difference with other treatments, but the difference was very small. In 
the laboratory tests, the mature pupae irradiated with the dose of 15 krad in nitro
gen had the highest competitiveness value (0.97). They were significantly higher 
than those with irradiated to 13 krad in air (0.26). 

The gamma irradiation in air was f<lund 
by several investigators to reduce competitive
ness of some tephritids (Ashraf, 1975; Econo
mopoulos, 1972; Haisch, 1970; Hooper et aZ., 
1971; Hooper, 1971). For the sterilized insects, 
we need not only their sterility but also their vi
gor and sexual competitiveness. Proverbs (1969) 
suggested some possible methods of retaining the 

vigor of irradiated insects: (a) using chemicals 
to modify radiation damage to somatic cells, 
(b) using radiations of higher linear energy, 
( c) restricting the radiation to the section of 
the body containing the germ cells, (d) dose 
fractionation, (e) reducing the dose to the 
minimum level required to kill 100 percent of 
the gonial cells, (f) irradiating as late as 
possible in the life cycle. (a) and (f) were 
the most practical ways. Earle et aZ. (1979) 
reported a lowered oxygen tension (hypoxia 
or anoxia) during irradiation had been shown 
to reduce the damage to somatic, tissue as well 
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as to germ cells. LaChance et aZ. (1974) and 
Ohinata et aZ. (1977) reporting of enhanced 
competitiveness of sterile males in the labor
atory after the treatment under conditions of 
hypoxia would seem to indicate that in certain 

species somatic cells may be protected more 
than germ cells. Ashraf et aZ. (1975), Hooper 

(1971), and LaChance et aZ. (1974) reported 
some tephritids appeared to be less genetic 
damaged (had greater vigor) when they were 
irradiated in a nitrogen atmosphere. Fletcher 
et aZ. (1976) tested the dispersal of artificially 
reared Dacus oZeae, sterilized as pupae by 11 

krad of Co-60 r-rays in nitrogen atmosphere 
were found no effect on the dispersing behavior 
in the field. Our test was, therefore, designed 
to explore the dose-sterility relationship in 
nitrogen of mature papae and to compare the 
sexual competitiveness of males treated as 
mature pupae with dose of 15, 17, 19, 21 krad 
in nitrogen and 13 krad in air. 












