HOKKAIDO UNIVERSITY

Title tEEEXREOMERE
Author (s) Hith, #BX; KIKUCHI, Kunio; ik, & fb
Citation LBERFERFERIGMRERE, 28, 9-18
Issue Date 1993-03-25
Doc URL https://hdl. handle.net/2115/13414
Type departmental bulletin paper
File Information 28 p9-18. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL HmE A R AR R AT S

#0285 . 9~18 (1993)

JU B PE K & R B

Wit F - FHE K - GUR BE
(AL A B S B B SRR T )

B

e NH BT

(R RRERRY)
(1992 ££ 11 A 27 H-H)

2

i

i oy, dLEERFHEEBICBWTRE
(Antheraeca yamamai) > @H U, fFkHE 3 Bic
L 72354 D E A IS DTS L 72,
AEBTE, INsEENIABTCL > THELN
THWOBEIZ DN THEL, TOHKE L TOHR
HICDWTHM LI L e THET 5,

MWEE L UFE

1. #@

ks & 2 X7 (Quercus mongolica var.
grosseserrata), 2+ 7 (Q. servata), T4+ 7 (Q.
acuta), A—v v ,5F T (Q. robur), #i7(Q.
dentata), 7 3 X (Q. acutissima), =237v7)) 177

(Salix sp.) BLUY) > = (Malus pumila) o) 8
FEE L, 1990 AR CHTE L 22 KE7HE 2 il
L7

2. @B LU—RIRY

HEgiz AH CGREER) oFEICL DT, —H
BN IR ERIC & ) B GEEE % 49 100 m/min T
50 [a] (56.3m) I &ICHRRTEERRALE TR ) BT
7z, BHREOBEILI40TCE L,
BHDHENIZHIT, BAROUNTIEE, A=,
HRE, W (FVr, R EATY B

mELRD SNz, BEEREIZEX 1 SR L

72

3. £HEFE, B (D2 a) X, BREE
I UBRENEH
AR S ) ERE L, YRR L ) BaERE,
BAEL S UBARLDREAHEL, BEELY
HhEb L HBREZZL TR T NE
nEHLZ, EREB Lo fEIz, £&
(EADRTERDE) BHELL, LMETHRLL
BENTNDMEE KD,

4, @HROHFAE

5w UTMII-500 & %8 L <, BEH
s = L C R E 250 mm, 5] -5 D #EE 100 mm/
min THE, M, v rEE FUREEERE
WL 72, WISEDIRESRMZ, 20C, 65 %RHLE
Lo B, Y IEROFBICLELILEIT 418
L FE—- PV RICE BZFREC L » THlE
L7z,

5. BMAROEBEARGHHEERBRNOIER
&GRS o e iR R A & 0 Rk
L7z,

BRESLUEE

1. W8

BHEFEEE Ko, SR S BMENEE ~ W 5
Az L Table 112”70 72,

g #4 (cocoon shell percentage) (3, V) »
T, aFZ, ThATZ, JXXDMRECEL, £k
B4:4 (raw silk percentage) ) > =T, 247,
7 X XDNRIZ @ > 72, TS 3O ERE T
"oy, ERBHFANAL L TH AR



10

AL R T R AEIMR G T 28

Table 1. The cocoon qualities and raw silk properties of wild silkworm, Awntheraea yamamai
reared on different species of trees
Weight Dried Raw silk  Weight of Length of Reelability — Size of Brushing Yoshin Percentage
of dried  cocoon shell cocoon cocoon cocoon waste decrease in cocoon
cocoon  percentage percentage filament filament percentage filament percentage percentage shell weight
(g) (%) (%) (g) (m) (%) (d) (%) (%) (%)
O mongoli ver. 2.67 2.1 8.91  0.246 410 2.1 5.97 §.04 2.75 2.31
Q.serrata 2.93 21.1 10.69 0.313 466 35.0 6.04 5.09 3.47 1.86
Q. acuta 2.91 20.7 9.24 0.269 386 31.8 6.34 5.78 3.33 2.37
Q. robur 2.97 19.4 5.21 0.155 241 19.4 5.89 5.90 7.58 0.74
Q. dentata 3.02 19.3 8.23 0.239 394 21.9 5.82 7.09 3.00 0.98
Q. acutissima 3.13 20.4 10.34 (.324 449 28.0 6.37 5.65 3.29 1.08
Salix sp. 3.08 19.3 7.74 0.230 369 24.1 5.4] 6.36 3.46 1.99
Malus pumila 2.14 23.8 11.34 0.242 436 37.5 4.73 5.00 4.03 3.43
(weight of cocoon filament) 4 %<, »2n AL LEAED 436m E a3+ 7, 7 XX ICOWTH
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Fig. 1. Size curves of cocoon filament of Antheraea vamamai reared on different

species of trees :

O, Q. mongolica var. grosseserrata ; O, Q. serrata |

robur.

D, Q. acuta ; ©, Q.
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Size curves of cocoon filament of Antheraea yamamai reared on different
species of trees .
O, Q. dentata ; D, Q. acutissima ; W, Salix sp. . ©, Malus pumila

Table 2. Mechanical properties of cocoon filament of wild silkworm, Antheraea yamamai reared
on different species of trees

11

Tenacity Elongation Young's modulus  Recovery modulus Density

(g/d) (%) (kg/mm?) (%) (d")
gﬁbggggﬁgﬁja Var. 3.369 29.93 515.5 51.80 1.316
Q. serrata 3.818 30.83 438.5 50.13 1.326
Q. acuta 3.087 32.37 484 .8 49.43 1.312
Q. robur 2.843 30.66 379.0 47.87 1.314
Q. dentata 3.254 30.37 493.8 50.17 1.322
Q. acutissima 3.168 29.13 351.5 49.65 1.309
Salix sp. 3.277 32.05 397.3 46.88 1.308
Malus pumila 3.545 30.87 511.8 51.66 1.323

Fig. 1 ¢ Fig 21w L 72,

—WICRKBREARDOGA, BWOMNE I #E 72,
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modulus) 7¢ & N HE (density) (oW THIE
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Table 3. Percentage of loss in boiling-off for cocoon shell and cocoon
filament of wild silkworm, Antheraea yamamar reared on different

species of trees

Percentage of loss in boiling-off (9)

cocoon shell cocoon filament
gib;ﬁggﬁgﬁg” var. 25.97 20.89
Q. serrata 26.76 21.56
Q. acuta 28.58 22.31
Q. robur 25.34 20.46
Q. dentata 26.74 21.36
Q. acutissima 26.49 21.05
Salix sp. 24.32 19.93
Malus pumila 27.35 21.77
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Fig. 3. Stress-strain curves for cocoon filament of wild silkworm,Antheraca
yamamai reared on different species trees :
A, Q. acutissima ; M, Q. mongolica var. grosseserrata . P, Malus pumila ;
S, Q. serrata; T, Q. acuta.
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Fig. 4. Stress-strain curves for cocoon filament of different layers of wild silkworm,

Antheraca yamamai reared on Q. acutisstma of species trees :
A, 0~56.3m . B, ~112.5m ., C, ~168.8m ; D, ~225.0m ; E, ~281.3m; F,

~337.5m ; G, ~393.8m
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Fig. 5. Stress-strain curves for cocoon filament of different layers of wild silkworm,
Antheraea yamamai reared on Q. mongolica var. grosseserrvata of species
trees :

A, 0~56.3m ., B, ~112.5m , C, ~168.8m ; D, ~225.0m . E, ~281.3m ; F,
~337.5m ; G, ~393.8m
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Fig. 6. Stress-strain curves for cocoon filament of different layers of wild silkworm,
Antheraea yamamai reared on Malus pumila of species trees :
A, 0~56.3m; B, ~112.5m ; C, ~168.8m ; D, ~225.0m ; E, ~281.3m . F,
~337.5m ; G, ~393.8m :
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Fig. 7. Stress-strain curves for cocoon filament of different layers of wild silkworm,
Antheraea yamamai reared on Q. serrata of species trees :
A, 0~56.3m, B, ~112.5m:C, ~168.8m; D, ~225.0m; E, ~281.3m; F,
~337.5m ; G, ~393.8m
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Fig. 8. Stress-strain curves for cocoon filament of different layers of wild silkworm,

Antheraca yamamai reared on Q. acuta of species trees :
A, 0~56.3m; B, ~112.5m,; C, ~168.8m ; D, ~225.0m ; E, ~281.3m ; F,

~337.5m ; G, ~393.8m
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Density curves of cocoon filament of wild silkworm, Awntheraea yamamai
reared on different species trees :

O, Q. mongolica var. grosseservata . O, Q. servata; @, Q. acuta ; ©, Q.
robur.
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Density curves of cocoon filament of wild silkworm, Awntheraea yamamai

reared on different species trees :
O, Q. dentata ; O, Q.acutissima : P, Salix sp. . ©, Malus pumila.
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Quality of Cocoon and Silk in the Wild Silkworm,
Antheraea yamamair Produced at Hokkaido

Kunio KiKUCHI, Hiroshi SAITO and Toshihiko [1IZUKA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Wataru YAMAGISHI and Shoji URITA
(Fukushimaken Sericultural Experiment Station, Yanagawa, Fukushima 960-07, Japan)
(Received November 27, 1992)

Summary

The wild silkworm, Antheraca yamamai was reared on leaves of eight different species of dietary
trees. The quality of these cocoons and silk fiber were investigated.

The quality of cocoons were estimated by the cocoons shell and raw silk percentage. The value
of these characters were excellent in cocoons from the dietary trees Malus pumila, Quercus sevrata, Q.
acuta and Q. acutissima

The tenacity, elongation and recovery modulus which show the mechanical properties of silk fiber
were also estimated.

The result of mechanical analysis of silk fiber from cocoons of the dietary trees Q. serrata, Malus
pumila and Q. acutissima showed an excellent value compared to cocoons of other silkworms,

Generally speaking, the quality of cocoons and silk fiber produced from the dietary trees Q.
servata, Malus pumila and Q . acutissima at Hokkaido have demonstrated excellent properties depending
on easy reelability than cocoons from other areas.



