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Gamma Irradiation of Sweet Potato Weevil Pupae, Cylas formicarius (FaBRricius) (Coleoptera :
Brentidae) : Effects of Irradiation at Low Dose on Fecundity, Sexual Competitiveness,
Longevity and Malformation after Adult Eclosion. Shunsuke ITO, Masahiro HiGAsHI, Takashi
YosHIDA, Toshiro NAGAYAMA, Shoji KAMEDA (Moji Plant Protection Station), Taizo TOKUNAGA,
Mikio OsHIKAWA, and Chikara MaEDA (Melon Fly Eradication Project Office, Oshima Branch,
Kagoshima Prefectural Government). Res. Buil. Pl Prot Japan 29 : 45-48 (1993)

Abstract: Fecundity, longevity, and sexual competitiveness of Cylas formicarius adults
emerged from pupae irradiated at 20 ~ 60Gy at five days after pupation were investigated.
Males and females were perfectly sterilized at 60Gy and 40Gy, respectively. Longevity of
adults irradiated at pupal stage at any dose levels significantly reduced to 1/3 ~1/2 of
non-irradiated control. Malformation rate of adults was not significantly increased by irradia-
tion of 20 ~50Gy. Dose-competitiveness regression equation at 30 ~60Gy was y = 2.0300 —
0.0293x (r=-—0.9641). Relatively high competitiveness values of irradiated weevils at low dose

levels imply the possibility to use them for the control in the field,

fecundity.
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Table 1. Fecundity of sweet potato weevil irradiated five

days after pupation®

Dose Combination®™  eggs"™ Females laid"™***

(Gy) fertile eggs (%)

0 NSXN$ 247 (98.8)  100.0 (40/40)

20 IS XNS 387 (26.4) 38.7 (29/75)

NIXIE 200 (76.0) 90.2 (55/61)

30 IFXNE 302 (9.9) 21.5 (14/65)

NI XIR 12 (58.3) 60.0 ( 3/ 5)

40 I&XNE 304 ( 1.6) 6.6 ( 4/61)
N&X1% 0(—) -

50 ISXNE 238 (04) 1.8 ( 1/55)
N&X1$ 0(—) -

60 I&XNE 206 (0.0) 0.0 ( 0/49)

N&XI1¢% 0(—) -

L

Test insects were irradiated five days after
pupation. Twenty pairs were separately reared
for five weeks in polystyrene container (0.35¢)
at 27°C and 70%r.h. under the photoperiod of
12L : 12D. Ten pairs of non-irradiated control
were reared for 50 days.

**. N, non-irradiated; I, irradiated
***. Value in parenthesis is hatchability.
***. Value in parenthesis is (the cumulative number

Fig. 1

Hatchability of progeny (%)

of females laid fertile eggs) / (the cumulative
number of females laid eggs).
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. Sterilization curves of sweet potato weevils
irradiated five days after pupation.
See Table 1.



1993 4% 3 A

FES D TVENF VYL VEOREE Y BB 47

Table 2. Rate of malformed adults irradiated five days
after pupation

Dose Adult emergence Malformed
(Gy) (%) (%)
0 100 2
20 98 5
30 100 3
40 100 10
50 100 7
60 100 12

After irradiation, pupae were kept in the dark at 27°C and
80~90%r. h. Sixty pupae were used in each dose.
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Table 3. Longevity of adults irradiated at five days after pupation
Dose (Gy)
0 20 30 40 50 60
Male 106.4+35.0 78.4+40.4 56.9+32.2" 31.3+13.6 28.5+12.8" 32.2+18.4
Female 91.3+18.1 69.5+24.4" 58.3+23.6™ 40.8+15.8* 33.6+£16.7* 24.2+13.7*

Pupae were kept in the dark at 27°C and 80~90%r.h. Sixty pupae were used in each dose.

*; Significant (P<0.05)
** . Significant (P<0.01)
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Table 4. Sexual competitiveness of sterile males irradiated at five days after pupation®

Dose Ratio®* Eggs laid Hatchability Competitiveness*™*
(Gy) NJ:I1Q:N?® +S.D. (%)
6:0:3 114.3£65.6 96.9 -
5:1:3 121.7+43.3 78.9 1.21
4:2:3 113.8+37.5 61.5 1.25
30 3:3:3 69.5+24.9 49.9 1.04
2:4:3 87.8+31.1 32.8 1.14
1:5:3 82.5+44.6 17.3 1.26
0:6:3 94.81+45.5 4.7 -
6:0:3 138.8+£47.9 97.0 -
5:1:3 91.3+19.3 86.2 0.63
4:2:3 105.8+43.3 77.5 0.51
50 3:3:3 122.8+69.9 70.6 0.38
2:4:3 147.5£57.9 50.1 0.48
1:5:3 109.7+48.0 33.5 0.39
0:6:3 91.3+33.1 0.9 -
6:0:3 121.3£62.5 98.1 -
5:1:3 158.2+£43.7 90.9 0.40
4:2:3 123.8£85.1 85.2 0.30
60 3:3:3 153.3+39.1 78.6 0.25
2:4:3 123.8+84.4 54.7 0.40
1:5:3 137.8+57.6 39.5 0.30
0:6:3 72.5+£57.7 0.0 -

*; Ten-day-old males irradiated five days after pupation were reared with non-irradiated males and females in
polystyrene container (0.35¢) for 3 days at 27°C and 70%r. h. under the photoperiod of 12L : 12D. Then, both
males were removed and females were reared for 30 days with sweet potato. Date were the total of six replications.

**. N, non-irradiated; I, irradiated

***. Sexual competitiveness based on hatchability (FRriep, 1971).

Dose-competitiveness regression equation is y=2.0300—0.0293x (r=—0.9641, n=15).
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