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Preservation Experiment of Hibernating Silkworm Eggs by
2 Year Cold Refrigeration
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Department of Agricultural Biology, NIAST. Suwon 441-100, Korea

ABSTRACT

Long term preservation experiment through refrigeration was conducted for 2 year on 300 lines of silkworm races pre-
served, as one method for the development of long term safe preservation technique. Experiment with 6 treatments was
conducted for 680 days from July Ist 2000 to May 1st 2002. Embryonic development was conducted to each treatment.
There are no differences among treatments and races in 400 days preservation, the stage of whole embryonic devel-
opment was Eul B and condition of eggs was good. In 650 days preservation experiment, differences were reveled
among races and treatment, the level of whole embryonic development was Byeong A and condition of eggs was good.
The order of embryonic development is European races > Tropical, Korean races > Japanese, Chinese races, thus Euro-
pean races showed fast embryonic development. Control(treatment A) and treatment C showed faster development than
other treatments. And treatment D and F showed stable individual stage among all treatments. The test of shape char-
acteristics and embryo which were conducted in hatching period showed 61% of high line succession possibility in aver-
age of 6 treatments. But treatment A and B showed no hatching, 3 lines of treatment C, 48 lines of treatment D, 1 line
of treatment E, and 29 lines of treatment F showed slow development. And treatments D and F which showed stable
embryo condition had highest possibility. The two treatments D and F showed good result among six treatments, and
the preservation period of treatment D and F are 235 days and 310 days, and exposure period in -2.5°C...was longer
than other treatments. Numbers of hatched lines of treatment D and F are 48 and 29, and occupied 15.6% and 9.4%
of all tested lines, respectively. Average hatching ratio of treatment D and F were 54.% and 71.6%, and average dead
egg ratio were 12.6% and 2.4%, respectively. These results show that average ratio of hatching dead eggs in treatment
D and F are higher than general line. Thus reconsideration of hatching condition on treatment D and F is needed.
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Fig. 2. Photographs of cold conserved eggs(400 days) and embryos.
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Fig. 1. Preservation methods according to refrigeration periods :

2000. 7. 1~2002. 5. 1(680 days).
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Fig. 3. Embryos of the coldly preserved eggs(for 500 days).
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Fig. 4. Photographs of cold preserved eggs(650 days) and embryos.
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Fig. 5. Photographs of outward shape of cold conserved eggs just before incubation.

Table 1. Preservation period by refrigeration temperature and periods of intermediate care day

Refrigeration period by conservation télﬁperature

Natural

Treatment 25°C -2.5°C 0°C 2.5°C 5°C Intermediate care
temperature .
(days) (days) (days) (days) (days) (days) (days/No. of times)
A 60 90 120 360 - 30 (8/4)
B 60 90 175 230 90 30 (5/5)
C 60 90 110 230 150 30 (6/6)
D 60 90 235 110 100 60 an
E 90+30* 15 175 240 120 - (5/5)
F 90- 20 310 80 140 30 6/6)
Control 1
(Simple refrigeration) 60 2 ) ) 20 60 @/
Control III
Two-step
(refrigeration) 60 90 110 30 90 30 (3/1)

* 90430 : 90days 25°C, 30days 20°C preservation
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Table 2. Races used for embryo test
Japanese Chinese European The others
races races races Tropical races Korean races
N74 Cl4 Sansyurian HM Sammyeonjam
Hukjam Chungcun Kyeonsaekjuk SA 2 Sammyeonhong-huibak
Nd LY E56 SA10 Hansammyeon
Nd-s C-heebaekran Rok1042 Koreasammyeon
Varieties N76 Hansungbanmun JPE
DY Soyang AP
Bukak c7 Pedts
Myeon49 Jam106 E58
Usungjukee Chunmun [-NOVI
N19 Crimson Bagdad
Table 3. Results of embryonic development after 400 days preservation
Treatment
Original races
A* B C D E F
Japanese Eul A~ Eul A~ Ful A~ Eul A™~ Eul A™~ Eul A~
races Eul B Eul B Eul B Eul A Eul A+ Eul A+
Chinese Eul A™~ Eul A~ Eul A™~ Eul A~ Eul A~ Eul A~
races Eul A+ Eul B Eul A+ Eul B Eul A+ Eul A+
European Eul A~ Eul A™~ Eul A™~ Eul A™~ Eul A~ Eul A™~
races Eul A+ Eul A+ Eul A+ Eul B Eul A+ Eul A
Tropical & Eul A~ Eul A~ Eul A+~ Eul A"~ Eul A~ Eul A~
Korean races Eul B Eul A Eul B Eul B Eul A+ Eul A+
% A" : Controt
Table 4. Results of embryonic development after 500 days preservation
Treatment
Original races
A* B C D E F
Japanese Eul B™~ Eul B™~ Eul B~ Eul A*~ Eul B*~ Eul B~
races Byeong A~ Byeong A~ Byeong A* Eul B* Byeong A" Byeong A*
Chinese Eul B~ Eul A™~ Eul B~ Eul B~ Eul B*~ Eul B*~
races Byeong A Eul B Byeong A Eul B* Byeong A" Byeong A
European Eul B~ Eul A~ Eul B~ Eut B~ Eul B* Eul B~
races Eul B* Eul B* Byeong A Eul B Eul B*
Tropical & Eul B~ Eul A*~ Eul B™~ Eul B™~ Eul B~ Eul B~
Korean races Eul B* Eul B Eul B Eul B* Eul B* Eul B*

% A’ : Control
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Table 5. Result of embryonic development before incubation(650 days preservation)

Treatment

Original races

A* B D E F
Japanese Byeong B~ Byeong A~ Byeong A~ Eul B~ Eul B™~ Eul A*~
races Jeong A* Jeong B* Jeong A Byeong B* Byeong B Byeong B+
Chinese Byeong A~ Byeong A~ Byeong A~ Eul B~ Eul B~ Eul A*~
races Jeong A* Byeong B~ Jeong A+ Byeong A+ Byeong B Byeong B
European Byeong B~ Byeong A~ Byeong A™~ Byeong A~ Eul B™~ Eul B~
races Jeong A Byeong B Jeong A Jeong A Byeong B Byeong B
Tropical & Jeong A Byeong A Byeong B~ Byeong B* Eul A*~ Eul A~
Korean races Jeong A* Byeong A Eul B

#% A* : Control

Table 6. Comparison of expected hatchability and real hatchability just before incubation

Expected hatchability(%)

Real hatchability results

Treatment Total No. of —
races surveyed <20 20~50 50-90 90<! No. of Hatchability

hatched races (%)

A 309 19.1 18.1 20.4 424 - 0

B 318 8.5 233 28.0 40.3 - 0

C 306 27.5 31.7 25.8 15.0 3 1.0

D 307 30.6 21.5 29.0 18.9 48 15.6

E 305 17.4 26.2 33.1 233 1 0.3

F 308 22.7 25.3 344 17.5 29 94

D Possibility of succession :

Table 7. Average hatchability of tester D and F

<20 ; very low, 20~50 : exists, 50~90 ; high, 90< ; very high.

Average hatchability

Averaged died egg rate after  Average died egg rate

Treatment No. of surveyed races %) body pigment stage (%) %)
Control

(Normal eggs) 17 88.9 8.9 1.3

D 16 54.5 33.0 12.6

F 7 71.6 25.0 _24
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Table 8. Average hatchability of Varieties in treatment D and F
. Hatchability Averaged died egg rate after  Average died egg rate

Treatment Variety (%) body pigment stage (%) (%)

34 73 225 74.7

Jung112 17.7 49.6 32.7

Nakdong 16.8 56.0 26.8

11119 81.0 17.5 1.5

4051 343 65.5 0.2

C66 245 71.7 3.6

Soyang 81.5 142 4.3

D N76 422 53.0 4.0

Dambhukjam 351 433 21.6

C70 66.2 321 1.5

N44 714 221 55

L.862 25.1 575 17.4

Nd 949 43 0.9

Nd-t 87.6 6.5 6.0

Nd-s 96.0 3.7 02

N6 90.7 82 1.1

Average 54.5 33.0 12.6

4051 54.5 40.8 3.0

R-Hwang 55.1 404 45

N44 65.8 28.8 5.5

F C70 86.6 12.3 0.4

Woosungnokeui 68.3 30.5 12

niio 81.5 172 1.1

Nd 94.9 43 0.9

Average 71.6 250 24

Table 9. Comparison of rearing results in treatment D and F
Larval period Newly exuviated  Pupation 10,000 3rd Single Cocoon  Cocoon
. (days.hr.) larvae weight rate molted larvae cocoon shell shell
Variety ~ Treatment (g weight weight percentage

5th Total % 3 (%) (kg) (@ (cg) (%)
Control 6.22 23.07 0.98 092 97.1 12.8 1.42 279 19.6
N44 D 8.11 29.06 1.03 1.04 98.2 14.6 1.78 38.0 21.4
F 8.08 29.04 1.12 1.08 99.6 15.1 1.57 35.8 22.7
Control 7.06 25.00 0.62 0.55 88.8 135 1.58 345 21.8
nio D 9.00 28.20 0.59 0.54 78.0 10.1 1.32 31.0 235
F 8.11 29.06 0.57 0.57 84.3 11.9 1.42 346 243
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