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Goro Fusg, Nobuo Suiralsai and Koichi Nisuimoro : On the Correlation
among the Several Properties of HINOKI (Chamaecyparis obtusa Sieb) in
the Decay Process.
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Sound wood edge grain Poiystictus sanguineus 1 month decay
flatsawn ‘grain o : flatsawn grain

Polystictus sanguineus 3 month decay Polystictus sanguineus 6 month decay
flatsawn grain flatsawn grain

Voria vaporaria 1 month decay Voria vaporaria 3 menth decay
flatsawn grain flatsawn grain



Voria vaporaria 6 month decay Irpex consors 3 month decay
flatsawn grain . flatsawn grain

~ Polystictus sanguineus 1 month decay Polystictus sanguineus 3 month decay
edge grain . edge grain

: f‘I%Iyétictus sanguineus 6 month decay Pblystictus versicolor 6 month decay
edge grain edge grain

Fig. 1: Xray photograph of decayed wood
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Table-1 Average weight loss of Japanese cypress by wood destroying fungi. (%)

sap wood heart wood
T Decay period month
\‘\\ 1 3 6 9 1 3 6 9
Fungi — : . :
"% - % % % % % % %
Polystictus sanguineus 1.678 | 4.798 | 36.250 — | 0.657 | 1.779 |—0.038 | 0.2838
Poria - vaporaria 1.725 | 8.392 | 36.541 | 43.68 | 0.502 | 1.435 |—0.795 |—0.484
Polystictus versicolor 2.510 | 12.321 | 9.318 | 14.94 —0.0162| 2.066 0.0367 0.103
Irpex consors 1.544 | 8.811 | 27.665 | 13.41 | 0.734 | 1.949 |—0.641 | 0.956
e e W-W/ w o4 =
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Table-2 Each average of modulus of rupture and bcreaking load of
bending on Japanese cypress
i) Breaking load of bending (Sap wood)
Wy period month " l
— | Sound Wood | 1 3 6 9
_ Fungi T l
kg kg kg kg kg
Polystictus sanguineus 36.03 37.05 27.2 5.6 0
Poria vaporaria ” 36.40 - 22.6 4.0 30.8
Polystictus versicolor ” 36.74 - 29.4 29.7 26.7
Irpex consors » 32.16 24.8 16.4 23.5
ii) Modulus of rupture in bending (Sap wood)
T Decay period month |
\’ Sound' Wood 1 3 6- 9
Fungi :

‘ kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?
Polystictus sanguineus 616.5 624.2 460.0 99.8 0
Poria vaporaria ” 635.0° 363.3 65.3 524.9
Polystictus versicolor % 531.6 | . 495.4 515.3 463.5
Irpex consors ” 546. 4 418.3 280.6 388. 4
iii) Breaking load of bending (Heart wood)

Decay period month

- Sound Wood 1 3 6 9
-Fungi — .
; kg kg; kg! kg kg
Polystictus sanguineus 38.9 38.7 | 35.9 35.7 35.4
Poria vaporaria - 34.0 39.4 32.3 38.2
Polystictus versicolor ” 38.8 39.8 36.0 34.9
Irpex consors ” 33.8 37.7 39.0 37.4
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iv) Modulus of rupture in bending. (Heart wood) . . o

\wriod month | 1
Sound Wood 1 3 6 9
Fungi T 1 i
kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?
Polystictus sanguineus 779.0 707.0 669 672 ‘ 658.0
|
Poria vaporaria ” 645.5 740 593 i 696.0
Polystictus versicolor ” 728.0 753 657 { 646.0
Irpex consors " 630 706 713 | 700.0
Table-3 Strength loss of Japanese cypress
i) Sap wood (based on modulus of rupture in bending)
———__ Decay period month |
e Sound Wood 1 | 3 6 9
Fungi TTTT—— ]
Yo| % % % %
Polystictus sanguineus 0 —1.3 26.0 83.9 100
Poria voporaria _ ” - —3.8 41.2 90.3 14.9
Polystictus versicolor ” 13.8 19.6 16.4 24.8
Irpex consors 7 11.4 32.0 54.5 37.0
ii) Heart wood (based on breaking load of bending)
“——___ Decay period month |
T | Sound Wood 1 3 6 9
_ Fungi T | v
- % % % 9% %
Polystictus sanguineus \ 0 1 0.51 0.77 8.23 9.00
Poria voporaria 2 12.59 —1.90 16.97 1.80
Polystictus versicolor ” "0.26 —2.31 7.46 10.28
Irpex consors ‘ v 118,11 3.08 —0.26 3.86
Table-4 Standard |value of work in bending to maximum lcad cn
san wood of Japanese cypress destroyed by fungi.
i) Worx in bending on Japanese cypress desﬁroyed byrfungi.
B \Decay period month | -
Tee— | 1 3 .6 9 Sound Wood
Fungi T
' kg-cm kg-cm kg.-cm kg:cm kg.-cm
Polystictus sanguineus 4.46 - 3.09 . 2.30 1.98 6.6
Poria voporaria 2.62 3.99 0 2.29 ”
Polystictus versicolor - - 2.67 3.90 4.31 2.28 4
Jrpex consors 2.45 1.87 2.37 3.68 ”
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ii) Work loss in bending compared to sound wood. (%)

\\\Decay period month
— 1 3 6 9 Sound Wood
Fungi T

% % % % %

Polystictus sanguineus 32.4 53.2 . 65.2 70.0 0

Poria voporaria 60.3 80.3 100.0 65.3 4

Polystictus versicolor 59.5 40.9 34.7 65.5 ”

Irpex consors 62.9 71.7 84.2 44.2 ”

Table-5 Average value of modulus of elasticity in bending on sap wood of
Japanese cypress destroyed by fungi. =~ '

\Decay period month | .
—_— 1 3 1 6 9 Sound Wood
Fungi T ‘ '
104 kg/cm? 104 kg/cm? 10* kg/cm? 104 kg/cm2%  10¢ kg/cm?
Polystictus sanguineus 7.75 7.18 1.16 0 6.99
Poria voporaria : 7.98 6.02 0.92 6.87 ”
Polystictus versicolor 7.75 5.65 5.87 5.22 ”
Irpex consors - 7.32 5.53 3.10 5.30 ”

———____Decay period month ]

1 3 6 9 Sound Wood
Fungi T i
% % % % %
Polystictus sanguineus —10.79 —2.64 83.48 100 0
Poria voporaria —14.10 13.88 | 86.78 1.76 ”
Polystictus versicolor —10.79 19.1(3_ 16.08 25.33 ”
Irpex consors —4.63 - 20.93 55.73 24.23 7

i BB T B s L ORI O PRI L O FRICEOT B, 0,2 550 Toas 0
fH %57, :

Rl - E (R o 3P
E=4NmL1+LZG(7JJ&gkm) 7=y g (ke/em?)
Py (k) b BRIt om (cm)
I' - z2.avE (em) h ~H A OF (em) :
y HBBECET b GBI EEK . ‘ '
. . ' . 5 A £R Co
5% (cm) By oty R PIEERT LA

E IR Tt @5, LOARESCRAEZ OB OS5 EERE 2 i
5o )

o RHBIRERNCRH#T OBCEFLIENTHD, HOIRENCRIEN R TS O BIC ome
&E&ﬁ{%ﬁ& [ 50 U/O'micz:r, y/ym,a:c %%/I"?fﬁ@’ *ﬁ%ﬁ-ﬁbm&’)fﬂ'mgﬁ‘é k Ci’LVC.JZOf}fE
FHOBHEYS A BERbLTCENTEFELELDBONSY, FRIEHI—0OFTHEHEEO TS



CELTES T3 e X viiiFotEELE BRI,

EFETEHHDEERbNRS,

AR M OB K FH2wF

(HE36)

OEfEaE#E R Table-6 LRI 5,

Table-6 Compressive strength on Japanese cypress.

TR IDOTHEMOBEHENH 5 BEH

‘ Sap Wood tl Heart Wood
Wod month - |
1 3 6 i 1 3 6
Fungi : T 1
, kg/cm?  kg/cm?  kg/cm?| kg/cm? kg/cm?  kg/cm?
Polystictus sanguineus 317.5 254.4 131.0 416.2 402.1 362.0
Poria voporaria 318.5 316.1 ﬁ 101.0 411.7 395.6 351.6
Polystictus versicolor - 263.6 176.5 231.0 406.4 389.2 372.0
Irpex consors 227.0 301.3 (70.0)*|  416.2 408.3 438.3
|
Sound Wood 324.7
Table-7 Compressive strength loss on Japanese cypress. (%)
l Sap Wood Heart Wood
———____ Decay period month '
\\\\\\\\\\\\ 1 3 6 1 3 6
Fungi |
% % % % %| %
 Polystictus sanguineus 2.22 21.65 59.66 1.61 4.94 14.42
Poria voporaria 1.91 2.65 68.89 2.67 6.48 16.88
Polystictus versicolor 18.82 45.64 28.29 3.92 7.99 12.06
Irpex consors 30.09 7.21 78.44 1.61 3.48 —3.62
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Table-8 Percentage of chemical composition of Japanese cypress based

on oven-dry weight of decayed condition.

Test pieée decayed by polystictus sanguineus.

Chemical Compositions 0 1 3 6 9
‘ % % % % %
Cold water extract 1.20 1.75 2.32 5.10 6.24
Ash 0.25 0.28 0.35 0.62 1.17
Hot water extract 2.00 3.45 5.90 6.23 7.43
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Alkali extract 13.30 13.20 12.00 15.50 21.50
Alchohol Benzolextract 1.10 1.39 1.26 3.10 2.68
Hollocellulose 68.50 67.60 62.39 60.20 61.45
‘Lignin 30.60 32.40 - 27.80 26.30 26.20
Methoxyl group in Wood 4.61 3.06 4.81 5.27 4.82
Methoxyl group in Lignin 6.02 4.89 6.12 14.22 15.59
Total pentosan 10.70 11.12 10.60 9.58 10.08
Methyl pentosan 6.60 '7.80 6.11 5.82 5.45
Alkali titration 0.71 0.96 1.62 3.96 | 3.12

Table-9 Test pieces decayed by Poria vaporaria.

Chemical Composition 0 1 3 6 9
Ash | 0.20 0.17 0.64 1.78 1.22
Cold water extract 1.20 1.33 4.48 6.25 5.38
Hot water extract | 2.00 2.54 4.54 7.03 4.96
Alkali extract 13.30 9.48 17.45 18.60 12.45
Alchohol Benzol extract | 1.10 1.17 2.87 3.51 2.90
Hollocellulose 68.50 66.44 60.28 36.49 47.68
Lignin 30.60 32.10 35.90 46.30 42.30
Methoxyl group in Wood 4.61 . 4.75 5.33 6.19 5.36
Methoxyl group in Lignin 6.02 . 8.23 9.12 11.30 8.10
Total pentosan 10.70 11.60 7.84 4.52 5.38
Methyl pentosan ‘ 6.60 7.62 3.39 2.14 3.22
Alkali titration 0.71 0.87 1.36 2.71 2.35

Table-10 Test pieces decayed by Polystictus versicolor.

Chemical Composition 0 1 3 6 9
Ash 0.20 0.18 - 0.23 0.36 0.28
Cold water extract 1.20 3.42 4.32 2.38 | 2.86
Hot water extract 2.00 - 2.10 3.12 2.98 2.52
Alkalj extract 13.30 22.30 18.90 17.60 14.00
Alcohol Benzol extract 1.10 1.90 2.21 2.43 2.31
Hollocellulose 68.50 62.27 61.14 59.90 | . 60.20
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Lignin 30.60 29.70 27.30 28.80 - . .28.70
Methoxy! group in Wood 4.61 3.84 3.91 4.86 4.88
Methoxyl group in Lignin 6.02 9.91 9.82 10.30 9.83
Total pentosan 10.70 9.59 8.41 8.22 7.37
Methyl pentosan 6.60 4.56 4.31 4.20 6.41
Alkali titration 0.71 0.79 1.71 2.86 2.89
Table-11 Test pieces decayed by Irpex consors.

Chemical Composition 0 1 3 6 9
Ash 0.20 0.10 0.23 | 0.31 0.28
Cold water extract 1.20 0.67 1.31 12.30 10.40
Hot water extract 2.00 3.47 5.09 12.60 9.80
Alkoli extract 13.30 11.78 10.91 10.71 10.76
Alchohol Benzol extract 1.10 1.29 1.55 1.86 1.83
Hollocellulose 68.50 62.33 60.11 57.20 - 59.90
Lignin 30.60 33.20 28.10 25.70 26.60
Methoxyl group in Wood 4.61 5.20 4.88 5.26 5.16
Methoxyl group in Lignin 6.02 9.56 9.21 10.33 9.52
Total pentosan 10.70 11.91 9.50 9.13 9.44
Methyl pentosan 6.60 7.15 6.48 6.21 6.26
Alkali titration 0.71 . 0.92 2.15 2.28 2.18
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Fig. 2. Average weight loss of sap wood Fig.' 3. Average modulus of rupture in
destroyed by fungi. bending. (sap wood)
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Fig. 4 Percentage of work loss in
bending to maximum load
on sap wood destroyed by
fungi.
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Résumé

This study has been discussed on the corelation among change of weight,
strength and components of Japanese cypress by the decay with P.vaporaria, P.
versicolor, P. sanguineus and I. consors, and saw within the decaying test pieces



K ¥ OwF % s (HE36)

by the X ray. The experiment had been come to the following conclusion.
- 1. The decaying parts and extents of wood is infered by the X ray, but the
incipient decay is not clearly.

2. The sapwood inoculated by P. v. and P. ver. showed the large decrease
in aberage dry weight but the drecrease is small in the incipient decay.

3. The work in bending to maximum load and breaking stress of bending of
sapwood test block are decreased by all wood-decaying fungi used in this experi-
ment. Their decrease rate is so larger than the rate of weight that it may. be
the index of the degree of decay. 7

4. In the index resulted from the relation of ¢/¢ max- vy/y max, there is a
wide difference between that of saund test block and decaying blocks.

5. Compressive strength is changed with more decaying, and the accurate
results are obtained in the incipient decay, but is not so in the last decay because
the measurement is uncertain to get out of shape of test blocks.

6. The chenge of chemical components is less than that of physical proper-
ties, and thereby this change is not efficient index. But the change of all pentosan
amounts and alkali loss value is the efficient index for all wood decaying fungi
tested.
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