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Improvement of Occasional Artificial Hatching and Incubation Method in
Diapause Egg of the Wild Silkmoth, Antheraea yamamar
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Miryang, Geongnam 627-130, Korea

ABSTRACT : We investigated starvation of hatching larvae, occasional artificial hatching and incubation
method to establish year-round rearing of the wild silkmoth, Antheraeca yamamai. In the test of starvation
of hatching larvae for brushing at a time, the survival rate of the fourth instar of larvae starved for
1 day after hatching in 25C and 5C was 83.3% and 96.0%, respectively. The result represents that
the survival rate is high at low temperature during starvation. In the occasional artificial hatching test
for multi-times rearing of 4. yamamai, the useful hatchability is high at 5C in case of preserving eggs
for 2 months from incubation time, and at both 2.5°C and 0°C in case of over 6 months. A new incubation
method with pre-incubation at 15C and 24 D photoperiod showed high hatchability about 80% for only
2 days compared with hatching for 5-6 days in traditional incubation method with the preservation at
257C.

KEY WORDS : Silkmoth, Antheraea yamamai, Starvation of hatching larvae, Occasional artificial hatching,
Incubation, Hatchability, Survival rate
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Fig. 1. Eggs of Antheraea yamamai.
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o

Fig. 2. Indoor-rearing method of 1st-2nd instar (A) and 3rd-Sth instar (B) of 4. yamamai.

Table 1. Treatment conditions for occasional artificial hatching of diapause eggs of 4. yamamai

Preservation conditions of 4. yamamai eggs during diapause periods”

Treatment
March 1 - April 30 May 1 - June 30 July I - August 31
A 5C - -
Bl 5C 5C -
B B2 5C 2.5C -
B3 5C 0C -
C1 5C 5C 5C
¢ e 5T 25T 25C
C3 5C 5C 0C

D All eggs were incubated for hatching after preservation.
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Fig. 3. Preservation temperature for hatchability of A. yamamai
eggs. A, B and C represent the preservation conditions.
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Table 2. Survival rate and development velocity of A. yamamai larvae on starvation

Temperature during Starvation duration

No. of hatching

)

Survival rate' Development velocity”

starvation (hr) larva tested (%) (%)
8 150 96.0 85.0

25C 16 150 953 89.0
24 150 83.3 88.0

24 150 96.0 87.0

5C 48 150 927 84.0
96 150 89.3 65.0

" Survival rate was measured at the firth day of the fourth instar.

? Developmental velocity represents percentage of the larvae reached in the fourth instar on the 14 days after hatch.
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Table 3. Total and useful hatchability in different chilling periods and preservation temperatures of diapause eggs of A. yamamai

Treatment”

Body colour of No. of fertilized

The day of hatchability (%)

Total

Usetul

larvae eggs tested 1st 2nd 3rd 4th 5th hatchability (%) hatchabilityz) (%)
Dark 92 435 42.4 1.9 1.1 1.1 100.0 85.9
A Green 68 382 36.8 25.0 0.0 0.0 100.0 75.0
B1 Dark 74 351 37.8 10.8 2.7 0.0 86.4 72.9
Green 55 12,7 52.7 23.6 3.6 0.0 92.6 76.3
B B Dark 87 28.7 57.5 9.2 23 2.3 100.0 86.2
Green 84 13.1 476 250 11.9 24 100.0 72.6
Dark 91 1.1 33.0 50.6 9.9 1.1 95.7 83.6
B3 Green 56 14.3 50.0 250 8.9 0.0 98.2 75.0
Dark 100 3.0 11.0 3.0 0.0 0.0 17.0 14.0
¢l Green 72 1.4 5.6 83 4.2 2.8 223 139
Dark 121 38.0 23.1 4.1 0.8 0.0 66.0 61.1
¢ = Green 72 5.6 32.0 25.0 7.0 42 73.8 57.0
3 Dark 101 3.0 35.7 26.7 15.9 3.0 84.3 62.4
Green 82 22.0 31.7 15.9 14.6 6.1 90.3 53.7

Y Treatment conditions for occasional artificial hatching of 4. yamamai eggs are represented in Table 1 and Fig. 3.

2 Useful hatchability represents number of fertilized eggs / the maximum number of larvae hatched for continuous 2 days
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Table 4. Total and useful hatchability of 4. yamamai eggs on chilling period

Preservation temperature (C)

Chilling period Total hatchability (%)

Maximum hatchability for continuous 3 day (%)

2.5 0 25 5 -2.5 0 25 5
2 months 95 93 95 93 84 81 91 93
3 months 98 82 94 93 82 79 75 84
4 months 89 93 98 69 52 75 73 69
5 months 67 88 73 11 43 61 66 11

" Number of tested eggs is 50 individuals.

? Total hatchability was represented sum of hatchability for 5 days.

Table S. Survival period (day) of larva hatched from 4. yamamai eggs preserved in different temperatures

Preservative temperature (C)

Chilling period Y 0 2 s s
2 months 43 3.9 3.6 38
3 months 4.2 4.0 39 3.8
4 months 43 3.8 33 2.7
5 months 42 39 3.8 2.6

" Survival period was calculated from larvae preserved at 25°C and 85% RH.
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Table 6. Hatchability of 4. yamamai eggs in different temperatures and photoperiods during incubation period

301

No. of egg  Rate of fertilized

The day of hatchability (%)

Total hatchability

1
Treatment” tested eggs (%) 1st 2nd 3rd 4th 5th 6th  7~8th (%)
1 100 100 0.0 260 380 30.0 4.0 0.0 0.0 98.0
2 100 100 0.0 30,0 410 240 3.0 0.0 0.0 98.0
3 100 99 0.0 21.2 353 353 3.0 1.0 1.0 96.8
4 100 98 1.0 347 326 29.6 0.0 0.0 1.0 98.9
5 100 98 0.0 439 347 153 1.0 0.0 1.0 95.9
6 100 99 9.1 505 263 13.1 0.0 0.0 0.0 99.0
7 100 98 14.3 602 214 3.1 0.0 0.0 0.0 99.0

Y Treatment 1, 15°C, 12L:2D, 1 day — 25°C, 12L: 12D, 7 days; Treatment 2, 15°C, 12L: 12D, 1 day — 25C, 12L: 12D, 4 days
— 257, 24D, 1 day — 25°C, 12L: 12D, 2 days; Treatment 3, 15C, 12L: 12D, 1 day — 257, 12L: 12D, 3 days — 25T, 24D,
2 days — 257C, 12L: 12D, 2 days; Treatment 4, 15C, 12L: 12D, 1 day — 25°C, 12L: 12D, 2 days — 25C, 24D, 3 days —
25C, 12L: 12D, 2 days; Treatment 5, 15°C, 12L: 12D, 2 days— 25C, 12L:12D, 2 days — 25C, 24D, 3 days — 25C, 12L
12D, 2 days; Treatment 6, 15C, 12L: 12D, 3 days — 25C, 12L: 12D, 2 days — 25%C, 24D, 3 days — 25C, 12L: 12D, 2

days; Treatment 7, 15C, 12L: 12D, 4 days — 25T, 12L: 12D, 2
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Fig. 4. The useful hatchability of 4. yamamai eggs in different temperatures and photoperiods during incubation period. Treatment
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