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Effects of Gamma Irradiation on Longevity, Mating Potential and Fertility of Adult Sweet Potato
Weevil Cylas formicarius (FABRICIUS) (Coleoptera: Curculionidae). Shunsuke ITo, Toshiro
NAGAYAMA, Seitaro GoTo, Takehisa HAMASUNA and Masahiro Hicasar (Naze Branch, Moji
Plant Protection Station). Res. Bull. Pl Prot. Japan 27: 69-73 (1991).

Abstract: Two-, 7- and 15-day-old adults of the sweet potato weevil were irradiated at 100 Gy,
200 Gy, 300 Gy. The irradiation reduced the longevity of all ages of the adult weevil to 1/4 to 1/
5. Irradiated and non-irradiated females were allowed to mate with non-irradiated and irradiat-
ed males, respectively, for 10 days. Most of these females had the vital sperm in their spermath-
eca and maintained their mating potential, while the dose of 300 Gy prevented younger females
from having the sperm. Although testes, ovaries and oviducts showed no changes in size immedi-
ately after the irradiation, they showed a significant reduction on the 15th day after the irradiation,

when oviducts changed from milky white to brown in color. Tow-day-old adults were sterilized

completely at all the above doses.
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Table 1. Reduction of longevity of adult sweet potato weevils by irradiationt
Dose (Gy)
Ages
0 100 200 300

male 128.8+44.1 329+ 9.8** 23.0+ 7.8** 17.5+5.0**

2-day-old
female 108.0+41.7 27.8+ 8.2** 226+ 8.3** 18.0+5.0**
7-d 1d male 155.3+46.2 32.7+12.2** 257+ 9.5** 20.6+6.0%*
ayme female 116.6+40.9 24.6410.7** 204+ 9.3°* 17.346.8**
male 130.0+41.7 ‘37.4i15.4*‘ 22.2+12.4** 19.2+8.8**

15-day-old
female 95.7+36.7 24.3+12.9** 20.5+ 9.7** 18.6+8.1**

1 Twenty pairs of test insects were reared on a sweet potato at 27°C and 70% R.H. under photoper-
iod of 12L: 12D. Test was replicated three times.

** significant (P<0.01)
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Fig. 1. Survival rate of irradiated 2-day-old adults of sweet potato weevil
Twenty males and 20 females were reared on a sweet potato at 27°C and 70% R.H. under
the photoperiod of 12L: 12D. Test was replicated three times.
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Fig. 2. Percentage of non-irradiated females having sperm in their spermatheca after 10 days

mating with irradiated males.

A; Twenty males and 20 females were reared on the sweet potato in 3-liter polystyrene

container at 27°C and 70% R.H. under the photoperiod of 12L:

total of three replications.

B; Sixty of single pairs were reared separately in petri dishes.

specimens.
C10Gy; 100 Gy ;
*, significant (P<0.05)
** significant (P<0.01)

12D. Data are the

Data are the total of sixty

200 Gy ; |l 300 Gy
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Table 2. Effects of irradiation on the size of generative organs of 2-day-old adults of sweet
potato weevil?
Days after Dose Testis Ovary Oviduct
irradiation (Gy) (em) (um) (gm)
1 0 450+ 0x395+21? 375+ 0x130+11? 750+ 0¥
100 450+ 0x410+34 375+ 0x140+22 750+ 0
200 420+33%x396+21 375+ O0x135+14 740+ 0
300 435+14x390+14 310+14x 100+ 0O** 505+ 57**
15 0 460+ 20 x 390+ 60 475450180+ 10 1120+ 10
100 420427 X300+ 47* 525456 X 210 £52* 11254331
200 410422 %335+ 46** 385+22% 60+14** 850+137**
300 400+18x300+18** 375+ 0X 75+17** 850+ 56**

1) Five pairs were dissected on the 1st and 15th day after irradiation. Test was replicated

three times.
2) lenght+S.D. X width+S.D.
3) lenght+S.D.
*, significant in lenght and width (P<0.05)
** significant in lenght and width (P<0.01)

Table3. Number of offspring produced by
irradiated adult sweet potato weevils}
Dose (Gy)
Ages Combinationst
0 100 200 300
NSAXNE 3122
2-day-old I#XNY% 0 0
NaxI¥% 0 0
NaXNE 3870
7-day-old [#XNE 34 0 4
NaxX1¥% 65 4 0
N#XNE 3449
15-day-old & XN% 18 1} 2
Nax1¥% 65 6 0

t After gamma irradiation a group of twenty
pairs of the sweet potato weevil was reared on a
sweet potato in a polystyrene container and
allowed to mate in each combination until all
females had died but non-irradiated control
pairs were allowed to mate for 50 days. Roots
as food and a place for oviposition were exchan-
ged for new roots every five days and then
stored separately for a month. After the stor-
age roots were dissected to count the offspring.
Data are the total of three replications.

1 I, irradiated ; N, non-irradiated
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