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Abstract 

The Ethiopian fruit fly, Dacus ciliatus (Loew) (Diptera: 
Tephritidae), is a significant pest of cucurbit crops in Asia 
and Africa and is currently controlled with insecticides. 
The sterilizing effect of gamma radiation on D. ciliatus 
adults was investigated to assess the suitability of sterile 
insect technique (SIT) for use as an alternative, non-
chemical strategy for the control of this pest. Late pupae 
(48 h before emergence) were irradiated with 60, 80, 100, 
120, and 140 Gy of gamma rays emitted by a 60Co source. 
Following emergence, the biological characteristics of the 
experimental cohorts (including all possible male-female 
combinations of irradiated and untreated flies) were 
recorded. No significant negative effects of irradiation on 
pupal eclosion or the ability of newly emerged flies to fly 
were observed. Samples of eggs at reproductive fly-ages 
(12-, 15-, and 17-day-old pairs) were collected and their 
hatch rates were assessed. At 60 Gy, females were 
completely sterilized, whereas complete sterilization of the 
males was observed only at 140 Gy (a small amount of 
fertility persisted even at 120 Gy). In addition to the above 
experiments, three fruit infestation trials were conducted 
with zucchini [Cucurbita pepo L. (Cucurbitaceae)] as the 
plant host and the pupae produced in those trials were 
collected and recorded. We observed significant (ca. 10%) 
infestation following treatment with up to 120 Gy and zero 
progeny only at 140 Gy, mirroring the egg-hatch results. 
Our findings support the feasibility of SIT for the control of 
D. ciliatus. 
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Abstract 

Small hive beetle, Aethina tumida Murray (Coleoptera: 
Nitidulidae), is considered a serious threat to beekeeping in 
the Western Hemisphere, Australia, and Europe mainly due 
to larval feeding on honey, pollen, and brood of the 
European honeybee, Apis mellifera L. Control methods are 
limited for this pest. Studies were conducted to provide 
information on the radiobiology of small hive beetle and 
determine the potential for sterile insect releases as a 
control strategy. Adult males and females were equally 
sensitive to a radiation dose of 80 Gy and died within 5–7 d 
after treatment. In reciprocal crossing studies, irradiation of 
females only lowered reproduction to a greater extent than 
irradiation of males only. For matings between unirradiated 
males and irradiated females, mean reproduction was 
reduced by >99% at 45 and 60 Gy compared with controls, 
and no larvae were produced at 75 Gy. Irradiation of 
prereproductive adults of both sexes at 45 Gy under low 
oxygen (1–4%) caused a high level of sterility (>99%) 
while maintaining moderate survivorship for several 
weeks, and should suffice for sterile insect releases. Sterile 
insect technique holds potential for suppressing small hive 
beetle populations in newly invaded areas and limiting its 
spread. 
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