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Induced sterility by gamma radiation in Callosobruchus maculatus
(Cal.: Bruchidae) and sterileinsect releaseratio to a normal population
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Nuclear Research Center for Agriculture and Medicine, Kargj, Iran.
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Abstract
Effects of gamma radiation doses on Callosobruchus maculatus (F.) were studied. In this study
different doses including 0, 20, 35, 50, 60 and 70 Gy were used in the pupal stage and emerged adults
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were separated before mating and crossed in treatments including: normal male x normal female, normal
male x irradiated female, irradiated male x norma female and irradiated male x irradiated female.
Comparing means (Duncan's test, 0.05) showed that in 20 Gy, all treatments had significant difference,
except normal male x normal female and normal male x irradiated female. In 35 Gy, all treatments had
sgnificant difference. The most sterility was observed in irradiated male x irradiated female and it was
not significantly different with irradiated male x normal female. In 50 Gy, treatments which contai ned
irradiated males or irradiated females had significant difference with treatments containing normal males
and females. In 60 and 70 Gy, hatchability percentage in the next generation, both for sterile males and
gerile females, reduced population sgnificantly. Therefore, 60 to 70 Gy induce sterility in this insect.
Sterile insect release to a normal population was studied in three cases including: serile male, sterile
female and gterile male and female releases. Resultsindicated that sterile femal e release had no effect on
reducing population in the next generation. Sterile male release and sterile male and femal e release had
identical effects. Asa regard to the fact that separating males and femalesisdifficult and time consuming,
therefore, it seems that dterile male and female release in the ratio of 10:10:1:1 (irradiated male x
irradiated female x normal male x normal female) cause the best result in population reduction in the next
generation.
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Table 1. Effects of different doses and mating situations in the number of laid eggs, number
of emerged adults and percentage of egg hatchability.

Aver age of Aver age of .
adults n next emerged adults+ Average of laid Treatments Doses
generation + eggs+ SD
SD
SD

48.9+5.7% 186.2+28.8 380.6+42.3 NmxNf
46.5+6.6% 94.8+19.2 204.4+34.9 NmxIf
15.0+1.8° 50.2+8.8 336.6+24.0 ImxNf 20Gy
5.1+4.7° 9.618.0 158.0+83.8 ImxIf
56.5+13.6% 179.8+35.3 322.4+30.5 NmxNf
21.0+13.5" 17.4+11.7 91.2455.5 NmxIf
3.6+1.8° 10.446.7 362.8+76.9 ImxNf 35 Gy
0.5+1.2° 0.6+1.3 66.8+27.6 ImxIf
48.5+24.8% 118.8+61.5 241.8+29.0 NmxNf
7.1+7.0° 14415 16.4+10.3 NmxIf
9.8+13.0° 24.2+32.6 254.4452.5 ImxNf 50 Gy
0+0° 0+0 26.6+18.7 ImxIf
62.3+9.5% 194.4+90.7 322+15.36 NmxNf
0+0° 0+0 49.8+10.7 NmxIf
0.62+0.7° 2.612.7 446.2+59.7 ImxNf 60 Gy
0+0° 0+0 89.6+23.6 ImxIf
36.3+6.3% 146.8+22.4 409.2+61.9 NmxNf
0+0° 0+0 7.8+6.2 NmxIf

b 70 Gy
0.1+0.1 0.4+0.5 337.2+47.1 ImxNf
0+0° 0+0 1.0+1.2 ImxIf

M eans with one common letter are not significantly different in 5% level.
Nm: Normal male Im: Irradiated male

Nf: Normal female If: Irradiated female
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Table 2. Number of laid eggs and the hatchability percentage of eggs resulted from the ratio
and situations of release.

Per centage of emer ged

adults+ SD Number of laid eggs+ SD Treatments
89.2+6.4° 44.6+19.6 Nm?! x Nf!
6.2+9.1° 60.3+12.7 Im® x Nm?x Nft
14.8+11.3° 73.3t45 Im” x Nm?x Nft
8.4+14.6° 55.6+3.0 Im®x Nm?x Nft
0+0° 55.6+8.3 Im®x Nm?x Nft
10.8+18.7° 32.0+28.1 Im™®x Nm?x Nft
3.6+6.3° 61.6+20.0 Im™® x Nm*x Nft
3.242.8° 49.0£22.3 Im?° x Nm*x Nft
89.2+6.4%° 44.6+19.6 Nm* x Nft
73.0+13.2% 110.3+19.3 118 x Nmtx Nft
70.0+10.1 95.0+4.6 If7x Nmtx Nft
69.2+8.4% 91.6+11.2 118 x Nmtx Nft
92.6+0.5° 68.6+5.0 1% Nmtx Nft
6.4+7.1° 312.6+125.7 112 x Nm? x Nft
9.8+2.3° 492.3+96.6 1% x Nm? x Nft
54.0+16.6° 126.0+60.7 12 x Nm? x Nft
89.2+6.4° 44.6+19.6 Nm?! x Nf!
7.8+12.3™ 143.6+31.6 Im® x 18 x Nm®x Nft
25.5+18.0° 113.0+15.6 Im” x If x Nm*x Nft
15.6+20.9™ 90.6+14.6 Iméx 1f8x Nm®x Nft
24.1+7.1° 77.0+1.7 Im® x 1f°x Nm*x Nft
0.5+0.9° 468.3+54.0 Im™° x 1% x Nm*x Nf*
1.442.3° 392.3+91.5 Im®® x 115 x Nm*x Nf*
2.6+4.5° 254.6+62.0 ImM?° x 1f° x Nm*x Nf*

M eans with one common letter are not significantly different in 5% level.

Nm: Normal male Im: Irradiated male

Nf: Normal female If: Irradiated female
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