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Prevention of diapause in silkworm eggs by hyperoxia method

GONG Jing, SHANG Shan, ZHANG Yuhao, YAN Jiamin, ZHU Yong
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College of Biotechnology, Southwest University, Chongqing 400715, China)

Abstract: [Objective] To compare the differences between the effects of high oxygen concentration treating
mehod (hyperoxia method) and traditional HCI treating method (HCI method) on prevention of diapause in
silkworm (Bombyx mori) eggs, and investigate the application of hyperoxia method in transgenic technology
system of silkworm. [Method] The bivoltine silkworm ‘Dazao’ were treated by hyperoxia method and HCI
method on the 20th hour after spawning. The hatching rate and incubation period were compared, and the best
condition of hyperoxia method was investigated. The univoltine silkworm ‘Tuerqi’ and transgenic bivoltine
silkworm ‘Dazao’ were treated by hyperoxia method. The effects of hyperoxia method and microinjection on
blocking univoltine silkworm diapause were investigated. [Result] Hyperoxia method had similar dispause
prevention effects with HCl method considering hatching rate and incubation duration. The best condition was
treating 40 hours by 70% (¢) O, after spawning for 20 hours. Hyperoxia method could successfully prevent
diapause in univoltine silkworm eggs. The hatching rate was (71£20)%. The hatching rate of micro-injected

transgenic silkworm eggs treated by hyperoxia method approached (49+9)%, while that of control group was 0.
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[ Conclusion] Hyperoxia method is a feasible new method for replacing HCI method in the future production,

enables safe and environmental friendly prevention of diapause in silkworm eggs, solves key problems of diapause

prevention in transgenic silkworm eggs, and improves breeding progress of transgenic silkworms.
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Fig. 1 The hatching rate of bivoltine silkworm ‘Dazao’
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Fig. 2 The hatching rate of bivoltine silkworm
eggs treated after different oviposition time and
hyperoxia treating time
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Table 1 The hatching rates of bivoltine silkworm ‘Dazao’ eggs treated by hyperoxia and HCI after 10 days

e YA B B/ FEGREU L IS LAY %
No. of hatching eggs No. of dead eggs No. of total eggs Average hatching rate
Treatment
a b c a b c a b c
CK 0 0 1 0 0 0 116 158 145 0+0
O,(p=70%) 156 171 179 4 0 4 164 176 183 97+1*
HCI 132 138 109 11 11 7 143 149 116 93+1

Da.b.cRELH ;25| B4 A -F A7 £, n=3; “*” &

T o FOEHCUA &L 22 7] A48 2 51 £ F(P<0.05, e 1)

1)a, b and c represent different groups; 2)Data in this column are mean + SD, n=3; “*” indicates significant difference between

two treated methods (P<0.05, ¢ test)
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The hatching time is calculated using 116 to 183 eggs per sample; Each point

represents the mean + SD of three independent replicates; “*” indicates
significant difference between two treating methods (P<0.05, ¢ test)
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Fig. 3 The hatching rate of bivoltine silkworm ‘Dazao’
eggs under different treatment
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A~C 7SN IR B I 20+ 48 H1 72 hs D~F 435104 HCLIEAE AL J5 20. 48 Al 72 hs G~1 20 BIAXTBUAL™ 5 20, 48 A1 72 hs B i ko fit
&R 5T ; bR JR=50 pm
A-C represent eggshell surface under hyperoxia treatment after spawning for 20, 48, and 72 hours; D-F represent eggshell surface under HCI treatment after

spawning for 20, 48, and 72 hours; G-I represent eggshell surface of control group after spawning for 20, 48, and 72 h; The arrow indicates the shedding of
lipid; Bar = 50 um
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Fig. 4 Scanning electron microscopy observation of eggshell surface of bivoltine silkworm ‘Dazao’ eggs of different
developmental time after hyperoxia and HCI treatments
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48 F 72 h J& 5719 d; BT kF R RILARR=5 pm

A-E represent eggshell aeropyle under hyperoxia treatment after spawning for 20 hours, 48 hours,72 hours, 5 days and 9 days; D-F represent eggshell
aeropyle under HCI treatment after spawning for 20 hours, 48 hours,72 hours, 5 days and 9 days; K-O represent eggshell aeropyle of control group after
spawning for 20 hours, 48 hours,72 hours, 5 days and 9 days; The arrow indicates eggshell aeropyle; Bar = 5 um
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Fig. 5 Scanning electron microscopy observation of aeropyle surface of bivoltine silkworm ‘Dazao’ eggs of different
development time after hyperoxia and HCI treatments
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Table 2 Analyses of prevention effects of diapause in univoltine silkworm ‘Tuerqi’ eggs by hyperoxia method

e e
| eRmE Ofdiifz Zf/l iibody FESHEURL S H L

Group No. of hatching eggs pigmentation stage No. of dead eggs No. of diapause eggs Hatching rate
0, CK 0, CK 0, CK 0, CK 0, CK

1 84 0 1 0 0 0 0 87 98.82 0

2 50 0 0 0 0 0 15 83 76.92 0

3 109 0 1 0 0 2 98 188 52.40 0

4 141 0 8 0 1 0 28 135 79.21 0

5 74 0 4 0 0 0 81 136 46.54 0

6 240 0 12 0 0 0 60 230 76.92 0

7 174 0 4 0 0 0 2 187 96.67 0

8 142 0 1 0 0 0 6 123 95.30 0

9 107 0 8 0 0 0 15 109 82.31 0

10 154 0 7 0 0 0 2 146 94.48 0

11 75 0 5 0 0 0 64 116 52.08 0

12 85 0 4 0 0 0 40 98 65.89 0

13 115 0 8 0 0 0 147 216 42.59 0

14 126 0 21 0 0 0 114 218 48.28 0

15 105 0 6 0 0 0 78 152 55.56 0

(& Mean 71420 0

®3 SEARLEEER M ‘K& EIVEHIFERRSHN

Table 3 Analyses of prevention effects of diapause in transgenic bivoltine silkworm ‘Dazao’ eggs by hyperoxia method

ALK

5 ez B ﬁ/*ﬁ No. of dead cggs in body FEINE /KL i%éﬁﬂ kL W%ﬁt%/%
No. of hatching eggs . . No. of dead eggs ~ No. of diapause eggs Hatching rate
Group pigmentation stage

0, CK 0, CK 0, CK 0, CK 0, CK

1 51 0 21 0 11 1 109 60.71 0

2 48 0 22 0 8 0 6 78 57.14 0

3 38 0 17 0 27 1 2 57 45.24 0

4 38 0 12 0 29 0 5 89 45.24 0

5 40 0 7 0 56 0 2 95 38.10 0

6 43 0 16 0 22 0 4 83 50.59 0

7 45 0 11 0 48 0 3 113 42.06 0

8 35 0 10 0 58 0 2 68 33.33 0

9 57 0 2 0 32 1 0 72 62.64 0

10 43 0 4 0 31 0 5 91 51.81 0

11 44 0 5 0 29 0 6 76 52.38 0

12 46 0 4 0 45 0 3 124 46.94 0

¥J1H Mean 49+9 0
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