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On the Decay Resistance of Heartwoods of Todo-fir (Abies
sachalinensis (FR. ScuM.) MasT.) and Jezo-spruce
(Picea jezoensis (SIEB. et Zucc.) CARR.) against
28 Species of Wood-rotting Fungi
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HRAARIBIRFREE - HERTNOMOITREITcmD b V=Y LT Y2y
ORAISHENART, 19941 ARICCHEHB LI LICED S, LR 1.0~23m Ok
BEZEBRES TICXfMfans, #EABROMER LOm OMEICET 5 ERIE, V=
V1348, ==V 127Tfd 0, DREFEFRRAD oW1, HBRMAFR, 8o
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EBIZH WO AKMBERER, Fova2y V&% Stereum sanguinolentum ALB. et
ScHW., =7 /7 v v a & 4 Lloydella abietina (PERS. ex FR.) S. ITO, /~+ ¥ 5 £ 4 Sparas-
sis crispa (WULF.) FR., ¥ v 4 0 7 + &/ Poria subacida (PECK) SACC., =V /4 ¥4 0T
+ & 4 Fuscoporia weirii (MURR.) AOSHIMA, 7 5 % #17 5 4 4 Coriolus hirsutus (WULF.
ex FR)QUEL., T4 # 7 # 4 Laetiporus sulphureus (BULL. ex FR.) BOND. et SM., <z R AR
4 L. sulphureus var. miniatus (JUNGH.) IMAZEKI, + F=v 449 X5 &4 Tyromyces
balsameus (PECK) IMAZEKI, T/ 2 /v T. borealis(FR.) IMAZEK], & I H# & & v 24 &4 T.
guttulatus (PECK) MURR., #1 K ¥ + #  Hapalopilus fibrillosus (KARST.) BOND. et SING.,
</ #2 F &% Fomitopsis annosa (FR.) KARST., L v # # 4 F. insularis (MURR.) IMA-
ZEK1, = 7 ) 2 F. officinalis (VILL. ex FR.) BOND. et SING., ¥ # 43 / 2 ¥ #1 4 F. pinicola
(SWARTZ ex FR.) KARST., /r = 7 7 % #/r F. roseozonata (LLOYD) IMAZEKI, I ¥= } v &
< 4 %% Bondarzewia montana (QUEL.) SING.,, Y H /= 3V &N Ganoderma tsugae
MURR., b } 7 F 2 & Cryptoporus volvatus (PK.) SHEAR, 1 / /N 74 v & Crypto-
derma nigr:olimitatum (ROMELL) IMAZEKI et AOSHIMA, < / h 2 7 & 4 C. pini IMAZEK],
xS/ av s C. yamanoi IMAZEKL, & % 4/ a2 fi4 Phellinus hartigii (ALLESCH.
et SCHNABL) IMAZEKI, # 4 # v & r Phaeolus schweinitzii(FR)PAT., + 5 & 4 Armillaria
mellea (FR.) QUEL., = ' + 3 /~ & /r Lentinus kauffmanii SMITH, % ¥ Y X ¥ R4 Pholiota
adiposa (FR)QUEL. D 28T, Z D> b=V / &7 253 AMERicEIZ2H57 <
EMAOBHETH 2, o218 wWIhd Rlickd 2 FeYBLUT S22V E
DEVAR, BERAERETILELRHE THZ, ChoDd>bivebrEv 27 E
FUEI YN/ a0y RB VeV RRETINS S vV ICRGERT, xS /2R
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Table 1. Sources of isolates of each wood-rotting fungus.
B M H i oo | SEER 4o 5
Wood-rotting fungi Sources of isolation Locality isolation _ Isolator
, . == v @R B4R B ' .
S ta'- yoagyE l" :‘; Decayed wood of Tomakomai, Oct., 1955 T. IGARASHI
erewm sanguinotentum Picea jezoensis Prov. Iburi |
. IS4 Tt GREERK |
L?l 7 d/ l‘lj s 25;’7 Decayed wood of Séunkyd, Oct., 1957 do.
oyaeia abetina Abies sachalinensis Prov. Ishikari
. s W7 =VBEK BNEMLR
Sl\j— v78y Decayed wood of Sapporo, unknown S. KAMET -
parassis crispa Larix leptolepis Prov. Ishikari ) .
. DL - 15 ) SR 50|
*P/ 1= Tb* ;5(‘12— Decayed wood of “Teshikaga, June, 1956 | T. IGARASHI
ora subac Abies sachalinensis | Prov. Kushiro . )
CEp : == VEFH AREER
* ;,/ yednrs iy Decayed wood of Soéunkyé, do. do.
uscoporia werrs ~ Picea jezoensis | Prov. Ishikari
= o s F U/ REEH HEUHR (8 /M
g 7.”/’ ';1.7 4 Decayed wood o Tomakomai, Sept., 1955 do.
oriolus hersutus Magnolia obovata Prov. Iburi
' SEFORAM | pxmEksTE
La TART &y ) Decayed WO,Od of KitamoshiriJ,_ Aug., 1956 [R.OGASAWARA
etiporus sslphureus Quercus mongolica Prov. Ishikari
var, grosseserrata )
- R & ¥ b B SIBs 0+ 8 : .
Laetiporus sulphureus Decayed wood of Teshikaga, June, 1956 | T. IGARASHI
var. miniatus Abies sachalinensis Prov. Kushiro - :
PEevAAYXT Ry L R = Eﬁfﬁgﬁ?ﬁ do “do.
Tyrqmyces balsameus do. Prov. Ishikari | :
. 7hEy ey ERE | EREER
T x /4 3 T i Decayed wood of Séunky6, Sept., 1954 | K. AOSHIMA .
yromyces Gorealis Picea Glehni | Prov. Ishikari )
T s . b F e Y R ANEAGTH :
7< SHE kY <A 15 t’r Decayed wood of itamoshiri, unknown S. KAMEI
yromyces guttutatus Abies sachalinensis | Prov. Ishikari
x =Y BEM ANEERE :
H. ’; -F?_ ¥ 7” Decayed wood of Furano, Feb.,, 1948 | K. AOSHIMA
apalopilus fib rz osus Picea jezvensis Prov. Ishikari | *
o s b ET YRR A STE R
; 7 t/ *9F 2y Decayed wood of Akan, July, 1945 S. KAMEI
omutopsis annosa Abies sachalinensis Prov. Kushiro :
Ly A B AR LT ARESG MK
Fomitopsis insulari Decayed wood of Tomakomai, Oct., 1955 | T. IGARASHI
. Fomulopsis insularis Picea jezoensis Prov. Iburi
: - a2y i EOFEEK
x 7 Y 3 Sporophores on

Fomitopsis officinalis

Tsuga diversifolia

B oW R
Shizuoka pref.

Sept., 1949

K. AOSHIMA
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e deroting fungi sl goew | RES A m s
Wood-rotting fungi Sources of isolation Locality isolation Isolator
N N /= VB JEL#5% FE % /N
F{arjfzgo:sz{s ;i;i?ozz Decayed wood of Tomakomai, April, 1956 | T. IGARASHI
: Picea jezoensis Prov. Iburi
H=IT I8y A L AR EERR
Fomitopsis roseozonata do. Sl?‘;ltx)lxlr{yloéhikari June, 1956 do.
t \'4 ~ ’y . :“/ ﬁ_!:@?%f* ' '
{¥<bvETLEN xR
Bondarzewia montana SPQI'O%:;);ZS és)irelbol Zi; | Seitama pref. Aug, 1946 | K. AOSHIMA
YHI RV RV R 2 A AR E 5 R
Ganoderma tsugae De%?ztﬁl‘vji?ggr s(z?jffoli a Nagano pref. Sept., 1951 do.
EbIFET Dechyed wer oy R June, 1956 | T. IGARASHI
¥ ) cayed wood O 1tamoshiri, une, . 1G
Cryptoporus volvatus Abies sachalinensis Prov. Ishikari '
IS INRTYHV R L1t ARERRKE | :
Cryptoderma Decayed wood of Séunkyd, Aug., 1952 | K. AOSHIMA
nigrolimitatum Picea jezoensis Prov. Ishikari
w h 7=V boFEE
7V AET Ry
Cryptoderma pini Sporoﬁlg{;ssle(;r;ol epis Yamanashi pref. Feb., 1948 do.
. ENARE 15T BEL45% [ & MR .
xS avhy :
v . | Decayed wood of Tomakomai, Oct., 1955 | T. IGARASHI
Cryproderma yamanoi Picea jezoensis Prov. Iburi
. . b ¥y EOTEK AR E R
:}E’I; Z;.W / l?ar/‘tﬁ 4 Sporophores on Nopporo, Dec., 1956 do.
etianus g Abies sachalinensis Prov. Ishikari
. B 7= YRR AR EALR
Pha 7‘7[4’ 4 25 T i Decayed wood of Sapporo, May, 1956 do.
eocus ScRweniizit Larix leptolepis Prov. Ishikari
- - bF % EOTFEE .
A > 7 .57 Sporophores on LRI . May, 1948 | K. AOSHIMA
rmillaria mellea Aesculus turbinata Toéky6 pref.
2SF Iy vy EoFRE | BRESMK )
Lenti z .. Sporophores on Tomakomai, Sept., 1955 | T.IGARASHI
inus kauffmanii Picea jezoensis Prov. Iburi
g ae e d: L]
RAYRE ST Decayed wood of w # Nov., 1956 do.
Pholiota adiposa Abies sachalinensis unknown

AEBRIBOEAMEEE o —WEKE, AFEXEL, TREHEEK, MER=KIVED
WA ROLOTHY, BEIALI D OBBLEEBT 1200,

KERIC SO TR, KBS0 DT VLY w4 b EEf7 5 %2 RRECAL L,
CRICHIEIC & - THREE L EHNHAECER Y (£330 g, K 15, KK 1,000 cc) %
100 ce T oA LIREE S C 15745, HEE A REBM L 25°C ¢ Ro f R B TH
£, BABTSBET 202> THBMA2E#E LI L, BHEOBERICX
DEAOBERE NSRS B2, BROAICHREEEET 2050 232 L THEMERE
EABET SIS L AL S ICHRE L, BEUAOKRERTEC i 1/
&b,%ﬂ%h@%é@&wuvavﬁﬁﬁﬁSM,vavﬂﬂﬁﬁSMuﬁﬁw@
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ORBHEEBA L, 55, HEOBALS &1 -7, MEERAEEOCNEHAE
O 100°C DEMBhIC 2 BME-2 DB, +HICHLEDEE> TRERBATHES
EARSEThHoBA LK, B

ChoDRECAR, 195945 81 BXDREEIL R 17 B TO 200 BRY, 23°C ttf%
o BB ICRE UTHE 2R S 41, RBRTRICEBECAL CRBRF2EE
BLEOHL, HAERICAB LAEREZTHICEDDEV LD ICH RSP TERL,
FORBERANE L, RBRVEEHEL, ChICk> CHEEOTTHE kg L,

ERERBIUHER

FHRBEEICHT 2 P Fe Yy BIC Y OHH A OERBPEIN 2 RITRT
CETH B, ‘
O B2E BEEBECHTS ey ROV OHORRROE
Table 2. Percentages of loss in dry ‘weight of ‘heartwood blocks of Todo-fir -

(Abies sachalinensis) and Jezo-spruce (Picea jezoensis)
inoculated by 28 species of wood-rotting fungi.

Wood-rotting fungi . tei\tlol;l(())(fks Todo-fir Jezo-spruce
1 0.6 38.9
2 9.3 28.9
FUOnaRiE Fi* 3 4.1 37.1
. : 4 07 - 24.3
Stereum sanguinolentum 5 64 . 36.8
Aver, - 4.2 33.2
1 0.6 0.9
2 0.9 0.7
=V /9uaiy 3 8; 8g
4 A R
Lloydella abietina 5 0.8 0.7
’ Aver. 0.7 ' 0.6
1 Y S S
2 20.7 35.9
NFETRY 3 49.3 478
o 4 184 - 322
Sparassis crispa 5 26.9 : 254
Aver. - 28.0 . 333
1 6.9 .35.3
. Co 2 5.7 . 222
EVER- P XL 3 9.0 31.0
. : 4 58 339
Poria subacida 5 8.6 21.0
Aver. 7.2 
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No. of

Wood-rotting fungi test blocks Todo-fir Jezo-spruce
1 38.3 58.7
2 35,1 55.0
IS /HEAaTFaT* 3 12.0 51.8
. ... 4 14.7 53.6
Fuscoporia weirii 5 445 50.3
Aver, 28.9 53.9
1 21.1 26.2
2 16.3 27.7
TIFHT T EAH 3 196 2.7
X . 4 20.9 29.3
Coriolus hirsutus 5 17.3 391
Aver. 19.0 28.6
1 449 64.6
2 47.1 67.0
TAHT 0¥ 3 10.3 64.1
Laetiporus sulphureus é 1gg ggg
Aver. 24.0 65.9
1 8.8 12.2
2 .2 16.1
R s 3 119 155
Laetiporus sulphureus 4 04 15.4
var, miniatus 5 7.1 - 148
. Aver. 9 14.8
1 23.8 28.7
2 22.3 311
P EeYFAOXT ¥ 3 20.8 32.7
4 25.2 324
Tyromyces balsameus 5 18.6 353
Aver. 22.1 32.0
1 78 289
o : 2 3.2 27,1
x ) & F* 3 20.9 24,1
. 4 25 234
Tyromyces borealis 5 41 27.1
Aver. 7 26.1
1 2.7 48.7
2 30 53.9
VIFAEYRL AyE 3 1.6 421
) 4 27 38.2
Tyromyces guttulatus 5 29 28.9
Aver. 2.6 424
1 53.6 58.9
2 51.7 58.1
hRF ¥ £2U* 3 47.0 58.2
Hapalopilus fibrillosus é g(l;g ?,23
Aver. 521 574
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Wood-rotting fungi tei\tlot;lgiks Todo-fir Jezo-spruce
1 79 405
2 17.5 38.3
=Y ) RIF R 3 25.1 377
L 4 20.0 36.5
Fomitopsis annosa 5 25.1 12.0
Aver, 19.1 33.0
1 0.6 16.6
2 0.7 224
v v gE 3 0.7 274
‘ . .. . 4 2.6 22.0
Fomitopsis insularis 5 0.7 19.8
Aver. 1.1 21.6
1 1.1 125
2 1.2 114
= 7 ) a% 3 0.9 146
A 4
Fomitopsis officinalis g (1)2 1(7)0
Aver. 1.1 13.2
1 51.7 55.0
2 45.2 53.8
YHYN Ay K 3 448 53.3
. L 4 . 432 53.1
Fomitopsis pinicola 5 51.1 51.5
Aver. 472 53.3
1 18.8 16.3
2 3.3 174
F=7T 4y 3 7.7 - 10.7
o 4 41 10.7
Fomitopsis roseozonata 5 6.6 9.3
Aver. 8.1 129
1 7.0 224
2 109 12.2
IvThvE e g 3 8.1 200
. 4 10.9 175
Bondarzewia montana 5 7.4 138
Aver. 8.9 17.2
1 87 234
' 2 0.3 . 227
YH IR R 3 0.6 15.0
4 77 26.4
Ganoderma tsugae 5 0.7 198
Aver, 3.6 21.5
1 22.2 35.0
: 2 18.2 34.0
E b FaFF 3 21.2 31.1
Cryptoporus volvatus g }’87:13 ggg
Aver. 194 315
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No. of

Wood-rotting fungi test blocks Todo-fir Jezo-sprnce
1 34 378
: 2 8.0 35.8
IS IANRPHL A ¥ 3 9.9 36.0
. Lo 4 0.6 27.8
Cryptoderma nigrolimitatum 5 11 " 34.0
Aver. 4.6 34.3
1 17.4 335
2 11.8 50.5
VI HERTETE 3 12.0 29.5
.. 4 17.0 38.8
qryptoderma pini 5 15.0 41.4
Aver. 14.6 ’ 38.7
1 5.8 21.5
2 10.2 214
T avhay® 3 29 32.2
C . 4 4.0 23.8
Cryptoderma yamanoi 5 69" 25.3
Aver. 6.0 248
1 0.3 10.2
2 04 3.1
EIYNIaTHhY 3 3.7 2.4
Phellinus hartigii : Y 21
Aver. 1.2 ‘4.0
1 22.9 374
2 24.0 67.1
HA R B 3 206 67.2
Phaeolus schweinitzii g %% ggg
Aver. 229 52.2
1 0.8 1.2
2 3.8 9.7
+ 7 % 7 3 5.8 9.0
Armillaria mellea ?, %8 g’?
Aver. 3.0 58
1 9.8 , 23.2
2 17.2 24,7
T FINEFE 3 13.0 25.5
Lentinus kauffmanii g %%g géé
Aver. 14.8 276
1 " 4.0 10.8
‘ 2 76 8.2
KXY REES 3 71 8.5
Pholiota adiposa ‘é gg g;
» Aver. 6.7 7.8

* Differences were significant at the 5 per cent level.
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Summary

For building and engineering purposes, the wood of Todo-fir (Abies sachalinensis
(FR. ScHM.) MAST.) and Jezo-spruce (Picea jezoensis (SIEB. et ZUCC.) CARR.) is the most
important material used in this country especially in Hokkaido.

Nevertheless the resistance to decay of the heartwoods of these 2 species has been
examined by only a few investigators, such as KITAJIMA (34), KAMEI and HosHI (28)
and ABE (1). Moreover, their reports have all concluded that there was no significant
difference between the decay resistance of the heartwood of Todo-fir and of Jezo-spruce.

YAzAwA (63) has made an investigation on durability of the woods of these 2 trees
which were windthrown. He concluded that the durability of the wood of Todo-fir
was much greater than that of Jezo-spruce.

vHowever, up to the present time, no experimental work has reported the finding
of significant difference between the durability of these wood under the laboratory
conditions. In this paper the results of the writer’s examination on the resistance of

the heartwoods of Todo-fir and Jezo-spruce against 28 species of wood-rotting fungi
under laboratory conditions are. pfesented.

Material and Method: Two trees belonging Todo-fir and Jezo-spruce from which
the test blocks were taken were grown at the Teshio First Experimental Forest, Hok-
kaido University. The trees were both 37 cm in diameter at breast height. Test blocks
(1X1X4cm) were prepared from a portion of the heartwood of logs cut at the 1.0 m
and 2.3 m ground levels of these trees. The blocks were oven dried and weighed very
carefully. . '

Test fungus cultures were left to become fully established on malt extract agar
medium in separate Erlenmeyer flasks. Afterwards for each flask, each one set of 10
blocks being 5 blocks from each of the 2 tree species were exposed to the ingression
and further decay. The test period of the decay experiments was 200 days at a uniform
constant temperature of 23°C.

The fungi tested were as follows : Stereum sanguinolentum, Lloydella abietina,
Sparassis crispa, Poria subacida, Fuscoporia® weirii, Coriolus hirsutus, Laetiporus
sulphureus, L. sulphureus var. miniatus, Tyromyces balsameus, T. borealis, T. guitulatus,
Hapalopilus fibrillosus, Fomitopsis annosa, F. insularis, F. officinalis, F. pinicola, F.
roseozonata, Bdndarze'wia montana, Ganoderma tsugae, Cryptoporus volvatus, Cryp-
toderma nigrolimitatus, C. pini, C. yamanoi, Phellinus hartigii, Phaeolus schweinitzii,
Armillaria mellea, Lentinus kauffmanii and Pholiota adiposa.

Among these fungi, Cryptoderma pini is the most common wood-rotting fungus
of living larch in Honshd island. Other fungi are the most usually found and important
species of wood-rotting fungi of coniferous trees throughout Hokkaido.

At the end of the decay test period, each test block was separated carefully from
the corresponding fungal mat and after taking out from the flasks, the mycelia on the
surface of the test blocks were removed. They were dried inside an oven; the dry
weight of the decayed test blocks was measured and the percentage of loss in weight
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was calculated.

Results: Table 2 shows the percentages of loss in dry weight of these test blocks
inoculated with the 28 species of wood-rotting fungi.

Difference of decay resistance between the heartwood blocks of Todo-fir and Jezo-
spruce which was significant at the 5 percent level, was found from these experiments
to exist for 21 species of wood-rotting fungi. . '

In the case of 7 of the species of wood-rotting fungi, Lloydella abietina, Sparassis
crispa, Fomitopsis annosa, F. roseozonata, Phellinus hartigii, Armillaria mellea and
Pholiota adiposa, no significant differences were found between the heartwoods of
Todo-fir and Jezo-spruce.

On the other hand, regarding 21 of the species of wood-rotting fungi, Todo-fir
heartwood blocks were always significantly more resistant than were the Jezo-spruce
ones. - o

Therefore, on the basis of the results of the foregoing experiments, it can be
concluded that the decay resistance of the Todo-fir heartwood is distinctly greater than
that of Jezo-spruce. v
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Explanation of Plates
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Plate 1. Mycelia of those wood-rotting fungi inside each of the testmg flask at the end of
decay experiment.
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Plate II. Mycelia of those wood-rotting fungi inside each of the testing flask at the end of
decay experiment.
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BINKR HAEHEAEELLr Py A) LUV =y (P)DMAE
Plate III. Wood-blocks of the heartwood of Todo-fir (A) (Abies sachalinensis) and Jezo-spruce
(P) (Picea jezoensis) inoculated by tested wood-rotting fungi.

Fowaghe P+ Stereum sanguinolentum
<V /v uaigy Lloydella abietina
~FeF 24 Sparassis crispa

$v4a7+ 2%y Poria subacida

£V /%eA4nTH 2 Fuscoporia weirii
754593 2%y Coriolus hirsutus

T 447 2% Laetiporus sulphureus

% A % % L. sulphureus var. miniatus

A N L O o

FEeYvRAYRS5 25 Tyromyces balsameus
x v 2 & T. borealis

vIHzrwvy 42y T, guttulatus

B K F + £  Hapalopilus fibrillosus

=Y /%7 F 2% Fomitopsis annosa

e N
Ll A =

v v & % 4 F. insularis

WMIVERN SHREHEELEELLE FeY (A BLTz Y~ (P) DL E ,
Plate IV. Wood-blocks of the heartwood of Todo-fir (A) (Abies sachalinensis) and Jezo-spruce
(P) (Picea jezoensis) inoculated by tested wood-rotting fungi. )
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