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Effects of Three Kinds of Ultraviolet Radiation on Pupae of Drosophila melanogaster

LIU Xuxiang, YI Chuandong, AO Guofu, CHEN Shi", JI Qinge*
(Institute of Biological Control, Fujian Agriculture and Forestry University/UN (China) Center for Fruit Fly Prevention and
Treatment/Key Laboratory of Biopesticide and Chemical Biology, Ministry of Education, Fuzhou 350002, China)

Abstract: The pupae of Drosophila melanogaster were irradiated by three kinds of ultraviolet lamps (UVA, UVB and
UVC), and the effects of irradiation on the eclosion rate, sex ratio, flight rate, dead pupa rate, adult dry weight, pupa
weight, F1 eclosion rate, F1 sex ratio, F1 dead pupa rate and F1 adult dry weight were studied. The results showed that
the pupa emergence rate of D. melanogaster was significantly reduced after irradiation, among which the pupa
emergence rate of D. melanogaster exposed to UVB for 6 h was the lowest (10.00%). The average sex ratio of 9 h
group after UVA irradiation was 2.32, which was significantly higher than that of other treatment groups. After UVB
irradiation, the pupa emergence rate of D. melanogaster decreased significantly, among which the pupa emergence
rate of D. melanogaster was as low as 4.00% after 6 h of UVB treatment. The death rate of pupae in the group exposed
to UVB was significantly higher than that in the control group and other groups, and the average death rate of pupae in
the group exposed to UVB for 6 h reached 89.33% and the highest was 94.00%. After UV irradiation, pupa weight of
each group increased significantly compared with that of the control group. After UVB and UVC irradiation, the dry
weight of adult D. melanogaster was significantly lower than that of the control group. After UV irradiation, the dry
weight of D. melanogaster F1 adult decreased compared with the control group, and the difference was significant.
This study can provide reference for UV mutagenesis and biological control of insect pests.
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Table 1 Effects of ultraviolet radiation on the emergence rate of D. melanogaster

LEAMEAT Tl 3PJ4L % Emergence rate (%)

Ultraviolet lamp species

3h 6h 9h
CK 87.331+2.91 ab 87.33+£291 ab 87.331+2.91 ab
UVA 76.00£2.00 b 7733£1.76 b 76.00£2.00 b
UVB 22.67+1.76d 10.00£2.00 ¢ 28.67+291d
uvc 86.00+2.31 ab 80.00+1.16 ab 84.001+3.46 ab
CK-F1 87.331+0.01 ab 87.33£0.01 ab 87.331+0.01 ab
UVA-F1 88.0010.00 ab 84.67+2.40 ab 76.67£4.37b
UVB-F1 86.671+5.21 ab 92.67+2.40a 87.331+2.91 ab
UVC-F1 58.67+£3.71¢ 55.33+4.06 ¢ 85.331+2.40 ab

A BHE A FIE EhsdER, RFE/NFRERR 0.05 KT EEREE. FER.
Note: Data were presented as mean+ SE, data with different lowercase letters indicated significant difference at 0.05 level. The subsequent table is the

same as this one.
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Table 2 Effect of ultraviolet irradiation on the sex ratio of D. melanogaster

SEAMAT Tl P Lt Sex ratio (%)

Ultraviolet lamp species

3h

6h

9h

CK 1.2340.11 bed 1.2340.11 bed 1.2340.11 bed
UVA 1.4040.05 bed 1.3840.03 bed 2324024 a

UVB 1.461+0.27 abed 1.5610.10 abed 1.36£0.06 bed
uvce 1.75+0.04 abed 0.84+0.03d 1.36+0.21 bed
CK-F1 1.1340.05 bed 1.1340.05 bed 1.1340.05 bed
UVA-F1 1.3140.13 bed 1.3940.16 bed 2.00£0.56 abc
UVB-F1 1.06£0.06 cd 2.071+0.18 ab 1.79£0.04 abc

UVC-F1

1.7140.06 abed

1.73£0.17 abed

1.65+0.19 abed
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Table 3 Effect of ultraviolet irradiation on the flight rate of D. melanogaster

BN T "k K Flight rate (%)
Ultraviolet lamp species 3h 6h 9h
CK 46.671+0.67 a 46.671+0.67 a 46.671+0.67 a
UVA 28.67+133 ¢ 23.334+0.67d 22.00£2.00d
UVB 6.00£2.00 ¢ 4.00+1.16 ¢ 6.67t1.76 ¢
uvc 39.33+£240b 29.33+133¢ 30.00£2.00 ¢
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Table 4 Effect of ultraviolet irradiation on pupae death rate of D. melanogaster

BRANLAT Tl BEUfi% Pupae death rate (%)
Ultraviolet lamp species 3h 6h 9h

CK 8.671+1.16 fg 8.671+1.16 fg 8.671+1.16 fg
UVA 23.33+1.33d 20.6710.67 def 22.00%2.00 de
UVB 76.00+1.16 b 89.33+2.40a 68.67+3.71b
uvcC 14.001+2.31 defg 18.00£0.00 defg 15.33£3.53 defg
CK-F1 9.33+1.76 efg 9.33£1.76 efg 9.33£1.76 efg
UVA-F1 11.33£0.67 defg 14.6711.76 defg 22.67£3.71d
UVB-F1 13.33£5.21 defg 6.67£291¢g 10.67 £2.40 defg
UVC-F1 38.67+4.06 ¢ 44.00+4.16 ¢ 14.00£2.00 defg
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Table S Effects of ultraviolet irradiation on dry weight of female adults of D. melanogaster

SRR Tl W % T Dry weight of female adults (mg)
Ultraviolet lamp species 3h 6h 9h
CK 2.63+0.03b 2.63+0.03b 2.63+0.03 b
UVA 2.27+0.27 cd 3.00+0.15a 2.5740.09 be
UVB 1.9010.06 def 2.2340.09 cd 1.7010.06 efg
uvC 1.7340.15 efg 1.70£0.06 efg 1.6310.09 fg
CK-F1 2.77£0.09 ab 2.77£0.09 ab 2.7740.09 ab
UVA-F1 1.6710.09 fg 1.40£0.06 g 2.0310.15 def
UVB-F1 1.2740.07 g 1.33£0.09 ¢ 2.1340.09 de
UVC-F1 1.404+0.06 g 1.43+£0.03 g 1.3740.03 g
F6 RIMKIBRNBERBMENR R TERRM
Table 6 Effects of ultraviolet irradiation on dry weight of male adults of D. melanogaster
AT JE)% T Dry weight of male adults (mg)

Ultraviolet lamp species

3h 6h 9h
CK 1.40£0.06 bede 1.40£0.06 bede 1.40£0.06 bede
UVA 1.10£0.06 de 2.17£0.09 a 1.474£0.15 bede
UVB 1.474£0.33 bede 1.5740.09 be 1.374£0.33 bede
uvcC 1.60£0.15b 1.53£0.15 bed 1.1040.10 de
CK-F1 1.37£0.12 bede 1.374£0.12 bede 1.374£0.12 bede
UVA-F1 1.33£0.12 bede 1.13£0.09 cde 1.63+0.03 b
UVB-F1 1.13£0.03 cde 1.30£0.06 bede 1.50£0.06 bede
UVC-F1 1.30£0.06 bede 1.07+0.03 ¢ 1.33£0.07 bede
x7 FIEERNERERBLETENZE
Table 7 Effect of ultraviolet irradiation on dry weight of D. melanogaster adults
SEAMAT Tl B HUF HE Dry weight of adults (mg)

Ultraviolet lamp species 3h 6h 9h
CK 4.03£0.03 be 4.03£0.03 be 4.03£0.03 be
UVA 3.3740.32 def 5.17+0.09 a 4.03£0.12 be
UVB 3.3740.03 def 3.804.012 bed 3.0740.03 fg
uvC 3.3340.07 def 3.2340.09 ef 2.73£0.19 ghi
CK-F1 4.13+£0.07b 4.13+£0.07b 4.13£0.07b
UVA-FI 3.0010.10 fghi 2.53+0.07h 3.6710.15 cde
UVB-F1 2.40+.0101 2.6310.09 ghi 3.6310.03 cde
UVC-F1 2.7010.00 ghi 2.5040.06 i 2.70£0.06 ghi

#8 FRIIMKEBERIMBERE F1EENTMW
Table 8 Effect of ultraviolet irradiation on F1 pupae weight of D. melanogaster
LEOMRAT T F1 i ¥ F1 pupae weight (mg)

Ultraviolet lamp species 3h 6h 9h
CK 35.00+0.35f 35.00+0.35f 35.004+0.35f
UVA 57.6012.56 a 51.53+0.37 ¢ 4733£0.55d
UVB 40.931+047 ¢ 44.831+0.28 d 50.23+0.55¢
uve 56.671£0.59 a 55.20£0.69 ab 52.63£0.90 be
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