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Studies on the Preservation of Eggs of the Multivoltine
Silkworm, Bombyx mori L.
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ABSTRACT

In general, eggs of the multivoltine silkworm, Bombyx mori L. do not
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undergo diapause. In this study, 4 strains (M1 M2 - M3~ M4) of multivoltine
silkworm eggs were kept at 25°C for 30 hours and then transferred to 5°C, had
the longest preservative period. The M3 strain maintained an over 90 %
hatchability at 50 days and M1 and M2 strains over 80% of hatchability at 90
days after preservation. If eggs were preserved within 110 days under condition
of 25°C, 30 hours = 2.5°C, 30 days —* 15°C up to embryonic critical stage = 0°C
the hatchability was not significantly different from the eggs preserved under
the condition of 25°C, 30 hours — 5°C. The three-step preservation method was
significantly better than the one-step treatment when egg preservation was
longer than 110 days. Hatchability of eggs differed significantly among different

strains, even under the same preservative conditions.
Key words: Bombyx mori, multivoltine, eggs, preservation.

mit

B

HILERE (Bombyx mori L.)EERE
ERTHLE EERRRT—ETER
-8 X, BTN RERIES - IR BY
B—REFKRELEEN , BHERED , %
BEBHEE SEREAR, KasuED
HE . BH BESSRAEERERE (&
KER 5 1965) « BEHIBEHL R A |
ENFRBRE , THREEMRAZSLHER
BER - BERSCHEBINTHKRIE, %
25°CH, JRET 10 HEIML ; XAKERE
MAZHBEES) BEBLE S T (poly-
ols) (& RITH , 1987) , HATHE B R
7o BRIETRES S, REET 24-48 /)
RRZ 00, B 5CHBmE, KIEERE 30
H, BTHESEERBEZBIE , %1
EERKEENHE, BOLmby. Brx
UEBREEFRERELERN , AEsE
REFEAZLRHFES, 1991)  &KF
LERRERSCEENRESR A%, U
BEBAREANRRE, LHEHEEER
RRAEME - BEITAWE, REARNE

142 TERBE+=RE"H

LEMETRREI , ET%L 25°C 73 26
NEE S BE 5°C RIS 60 K1k » B by
81.8% » HE 90 X% » QI E 5.5% (145
B HINT . 1088) s NHAME , MsiiEm
REEEESCHEN, TRE—EELE
BEREREHR(HK 1973) » Brsit
EENETRE TR AR EIEERE
RERBREBR o KR SRR,
E—SETRELSLEBNRE S B2
7.

MR &

— HESEER
RARSENRBBRERT A (R
¥ M1) , #HEE(M2), BHE(M3), F
F(MOEMELLERERR o
= SRETRTE 25°C R BRI MER AW
PRZ AW
LS R ARE R ZBRER 25°C HE
W BENBEE, SF2 \BEH—XKE
GUAk » WAIEANMRTEZ NG % , FamE
U, BEER 25°CH o UTRB= 2%




18 /7 IREE] o

2. BN 25°C BRI S 10, 20, 30,
40 R 50 /NFE 5 TERRE , XRBE s CchR
o

3EWHMBEZIN, H¥EE 10 XH
5 B 20K, BEIE 1004, 4 BE
B 25°C » 75-85 Y RHZ B # = thiel ,
EHMBEE

4 MHRBERBEREE, RBEER
F(1970) ¥ > BINBR 73-75°C Bk 4
-5 D%, UBESITI S BEAINE: , BUL R
B, A 259 REBELREE 780 BoEME
THERER 0 LSERH1978) Hik, &
RSB L ARBAHA o
ZORBEEHENREERZEE

LRBAIRRBAE KRB EN,
LARITH S R A H 8z 25 °C iR (30hrs)
RE®, ESBZH, 2BA 25 &
5CHUBE—RBESERRE - BN
LA ER R BI0RT B -

2 MNEIN 25°C REE 30 /NEEIE , BE W
K(1973) ZEHF » I E 2.5°C ¥ 30 H
% BE1CH, ENKRBEED 18 B
AL R H R ZER A (critical stage)
BBEOCHEHE - HINESSE 50 HEHL
= 20 HEMIH—HNETELEREE,
HABETRR G ERN > LLFIEIR 25°C B
B3N EEBESCABREEZSY

KRR
—  IPEETRTE 25°C MU R B4 M HA PR
ZRE
FRBERTIPE—, NEGRRARLY
Pl 25°C iR 30hr Z IR AR » FEE 70
HERE 80% U LML « REBERS
25°C » 40 > 50 & 20hrs & » MLl 10hrs £ B

o HFLL25°CRE 40hrs & > X% 30 H
%, PEULRRZBEESEER 80% ;
M 25°C10hrs & » R 20 HZ N E & F 2
FEL o

RERINER > Ll 25°C B 30 £ 40hrs
Bk 30 52 20hrs Z FH AR , BEETY
25~ 30 K 35hrs ZFER B B UGS 2 &
g, BROKR" . BHER, #RASHESR
% 5L 25°C BE3E 30hrs ERTAE , X
£ 25hrs % » T 85hrs HEHE -

HELARBRERSS, 2HENA
BORTERT > H 25°C 2 A T E R LA 30hrs
BB, ABRERE 25hrs>35hrs>40hrs>
20hrs>10hrs - RREBE RS HEBAEBL
> A% JTCEEHE (polyols) S EB (F
% ) 1983; Steele, 1982) ; KEKRITLER
BELBE, BB EELEESE - &
WIREEINET% » 7 25°Ch 20 /MBS 5 BEA
HIFFHE (glycogen) SN BE 1AL B T A B (sor-
bitol) X R =F (glycerol) » LAfE BME/ERR
¥ (Yamashita et al., 1981) - T TMKEEZ %
TEHEBENETS, RTBRESEL , E
15°CUEZBEF , RBETKBEZS TE
SRBRBECGEESE, 1087) - TEBRET
$E(1987) MFEH » FE 25°CH , HLEBEI®
HHRBETINEEH MR, EETHEAEE
IRE - ARBRENENRERR , UFE
—FiR o SEMBINETERR® 25°C FHE 30
N ZIRRE S BIFERESESE (25°C,
25hrs) SLTHAR B2 2 HI R (25°C, 40hrs)
MZEEH L - Rt , RIREBE K
EREFITESRRAEHE, aBSHE
NXHTE 10-30°CHE RN » HBHZ EBREE
BHERER(ER 1969) » A E F 7]
HIER 25 CHHRBZEIN, A EHBE5C
BRER 2% o NMKXZFR, EHRA%
ERERERET, TRRZZEN, £

SUERENZRE 143



x— SHLMRIERFPCHERBHEABREMtEL Y
Table 1. Effect of incubative durations at 25°C before chilling on egg hatchability of the multivoltine silkworm in
the post—chilling period

5°C chilling Hatchability(%)(Mean+SD)
Strain duration 25°C incubative duration(hr)
(days) 10 20 30 40 50
10 41.07+3.70 96.171£1.04 96.36 £2.08 95.78+2.19 88.98+1.41
30 0.00+0.00 19.11£5.08 93.33+2.22 73.84+3.91 86.37+2.92
M1 50 0.00£0.00 0.20+0.39 87.07+2.81 11.27+£2.26 1.00+0.78
70 0.00%0.00 0.00£0.00 84.85+2.75 0.00£0.00 0.00£0.00
90 0.00£0.00 0.00£0.00 78.18+£3.75 0.00£0.00 0.00+0.00
10 61.38+3.62 96.05+0.99 95.47+0.98 93.40+2.75 93.91+3.46
30 0.00£0.00 44.91£3.00 89.71+£1.96 86.51+4.84 70.65+3.01
M2 50 0.00%£0.00 2.29+0.55 87.0413.63 23441441 0.22+0.43
70 0.00£0.00 0.00£0.00 81.89+2.69 2.07+1.23 0.00+0.00
90 0.00+0.00 0.00%0.00 72.63£3.72 0.00£0.00 0.00£0.00
10 7.711£2.39 97.31+0.77 97.17£1.12 97.22+1.82 95.26 £1.64
30 0.00+0.00 48.14+5.96 91.92+2.96 79.27+£3.55 80.12+£2.70
M3 50 0.00+0.00 3.93+2.39 92.124+2.77 449+1.13 31.34£3.20
70 0.00£0.00 0.00+0.00 85.0514.86 0.43+£0.44 0.00£0.00
90 0.00£0.00 0.0040.00 70.71+4.04 0.00£0.00 0.00£0.00
10 24.021+2.79 90.85+1.16 91.63+1.15 93.78£1.73 91.80+3.31
30 0.00£0.00 60.98 +3.86 86.33+3.86 88.76 £1.47 76.00£2.90
M4 50 0.00£0.00 19.51+£2.43 81.22+2.94 3.41+1.01 0.00£0.00
70 0.00£0.00 6.91+2.00 80.82+3.40 0.00£0.00 0.00£0.00
90 0.00+0.00 0.81x0.76 67.14 £2.97 0.0010.00 0.00£0.00

K= ZMBRIPERNCHERMBESRER tELVE
Table 2. Effect of incubative durations at 25°C before chilling on egg hatchability of the
multivoltine silkworm in the post-chilling period

5°C chilling Hatchability(%)(Mean+8D)
Strain duration 25°C incubative duration(hr)
(days) 25 30 35
70 41.38+2.60b" 92.86+1.83a 30.28 £0.98¢
M1 90 43.55+3.10b 84.8414.98a 10.54+0.93¢
110 15.75+3.20b 51.04+3.24a 4.08£0.60c
130 0.00£0.00¢ 11.564+2.42a 1.30+1.00b
70 74.66£4.11b 91.58+1.01a 11.68+0.77¢c
90 65.63+4.02b 84.47+2.06a 1.37£0.35¢
M2 110 31.4944.50b 54,78 +6.42a 2.03+0.66¢
130 1.33%0.78b 12.42+2.64a 0.77£0.74b

1) Means in the same row followed by the same letter are not significantly different at
1% level by DMRT.
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Fig. 1.

Embryonic morphology of the multivoltine silkworm eggs. A: incubated at 25°C for

25hrs after deposited, B: 30hrs, C: 40hrs (480X).
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Table 3. Comparison of egg hatchability in differnt strains of the multivoltine silkworm

5°C chilling

Hatchability of each strain (%)(Mean=+SD)

duration
(days) M1 M2 M3 M4
10 96.67+1.23a 76.56 +4.24b 96.69+2.41a 93.05+1.52a
30 96.26 +1.06a 74.27+£4.37c 95.87+3.25a 88.75+4.17b
50 95.43+1.90a 72.41£1.79¢ 94.63+3.20a 88.24+2.97b
70 94.71+£2.77a 72.20 £5.06d 87.60+1.77b 85.69+3.34bc
90 92.10%3.34a 61.8316.36¢ 80.79 £ 2.95b 81.60+4.41b

1) Eggs of each strain were incubated at 25°C for 30hr and then transferred to 5°C for

chilling.

2) Means in the same row followed by the same letter are not significantly different at

1% level by DMRT.
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Table 4. Effect of chilling temperatures on egg hatchability of the muitivoltine silkworm as
newly laid eggs incubated at 25°C for 30hr before chilling

Chilling Hatchability(%)(Mean+8D)
Strain duration Chilling temperatures(°C)
(days) 0 2.5 5

10 95.68+1.72 93.37+1.77 96.67+1.16

30 84.77+3.97 89.23+2.19 96.26+0.76

M1 50 31.28+2.38 73.50+4.19 95.43+£1.50
70 0.00£+0.00 22.36+3.26 94.711+2.60

90 0.00+0.00 6.21+2.12 92.10+3.63

110 0.00£0.00 0.00£0.00 65.07£5.02

10 85.27+4.99 84.83 £2.52 76.56 +£4.24

30 64.73+4.25 75.64 £ 3.45 74.27+£4.14

M2 50 5.39+1.20 74.15+1.55 72.41+1.76
70 0.00+0.00 45.94117.08 72.20+4.46

90 0.00+0.00 26.92+2.04 61.83+£6.36

110 0.00£0.00 534+1.27 50.21 £3.05

10 96.11+2.84 94.46+3.07 96.69+2.38

30 89.556+2.32 93.02+3.00 95.87+2.69

M3 50 28.891+1.79 90.35+4.63 94.63+3.06
70 0.0010.00 55.85+5.36 87.60+£1.51

90 0.00+0.00 29.16 £2.45 80.79+2.73

110 0.00£0.00 4,11+2.02 60.54 £ 5.64

10 92.621+1.94 93.87+£1.93 03.05+1.44

30 36.68+2.17 89.78+1.68 88.75+3.95

M4 50 2.46+1.04 88.75+1.52 88.24 £2.74
70 0.00+0.00 31.70+ 2.56 85.69+3.31

90 0.00£0.00 16.164.36 81.60+4.01

110 0.00+0.00 2.04+1.20 71.98+£4.25
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Table 5. Effect of chilling temperatures on egg hatchability of the multivoltine silkworm as
newly laid eggs incubated at 25°C for 30hr before chilling

Chilling Hatchability( %) (Mean+8D)”
Strain duration Chilling temperature (°C)

(days) 75
10 95.06+2.37a 97.59+£0.77a
30 92.62£ 1.53b 95.22+0.99a
M1 50 92.6711.01a 89.97 + 2.66a
70 90.34 +3.06a 44.74 £ 4.04b
90 86.9412.70a 1.84+1.01b
110 67.21+6.17a 0.00+0.00b
10 93.31+2.60a 93.62+1.42a
30 91.19+£2.24a 86.27£3.27a
M2 50 87.82+3.88a 34.04 +2.36b
70 87.42+3.03a 1.27+0.79b
90 80.42+5.05a 0.0010.00b
110 55.65 £2.87a 0.00£0.00b

1) Means in the same row followed by the same letter are not significantly different at

1%, level by DMRT.
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Table 6. Effect of chilling at fluctuated or constant temperatures on egg hatchability of the

multivoltine silkworm

Chilling duration

Hatchability(%)(Mean +SD)”

Strain (days) Fluctuated temp.” Constant temp.”

50 92.091+3.67a 95.431+1.50a

70 84.35+2.10b 94.71+2.60a

M1 90 76.19£6.25b 92.10£3.64a
110 71.43£5.83a 65.07£5.03a

130 66.331+3.63a 2.08+1.47b

150 61.22+1.44a 0.00£0.00b

50 72.32£1.90a 72.41£1.76a

70 64.36 +3.30a 72.20£4.46a

M2 90 64.36+7.93a 61.83+£6.36a
110 54.67£4.31a 50.21+3.05a

130 39.791+2.07a 8.091+1.23b

150 27.34£2.58a 0.00£0.00b

50 88.24 £ 4.05a 94,63+ 3.06a

70 85.47+1.70a 87.60+1.51a

M3 90 82.70 £5.62a 80.79£2.73a
110 67.82+3.77a 60.54 - 5.64a

130 66.09+£0.43a 5.37+1.06b

150 34.60£5.08a 0.00£0.00b

50 90.97 £ 3.44a 88.24 +2.74a

70 93.75+1.70a 85.69+3.31b

M4 90 81.60 £ 3.84a 81.60%£4.01a
110 71.78 £2.60a 71.98+4.26a

130 69.79+4.42a 26.58+4.61b

150 39.58 £8.43a 2.661+1.02b

1) Means in the same row followed by the same letter are not significantly different at

1% level by DMRT.

2) Treated procedures as follows: oviposition —25°C » 30hr ~*2.5°C, 30days —15°C up to

embryonic critical stage— 0°C.

3) Treated procedures as follows: oviposition —25°C, 30hr —*5°C.
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