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77 N ERBRICBEILICHEARDRADFEL E L7z,

F—0—F  F5%5, ¥Thn P oY, B

1.3 C &»

+ 2 74 {Armillavia mellea (VAHL: FR) KUMMER} 3 FHEDH CHRANRIEKRER T
N, A=/ XTTRVFTrELEDT R ENIERTLH S, F72, FEKIIEE
TR K) EIFTN2BENEABTH Y, 512 = DHRENYH 5 AEEHE TH
U O TR E R T B Z & (M5 N TV % (CHA and IGARASHI 1995b; HARTIG
1873; 1874; Kusano 1911; SHAwW 1981; 1989; TERASHITA and CHUMAN 1987),

AR, 1BEINTERF T 7 I ERENICEEI N T ARSI V—7
T bbb, BEROEWEHBEOIEAL W S22 2225 % (KORHONEN 1978; ANDERSON and
ULLRICH 1979), BARICBWTH 2FE L 1 HiEE2 S0, 24 < T SHEOEWENENELE
& B2 % - 72 (CHA and IGARASHI 1995a; CHA et al. 1992; 1994; NAGASAWA et al. 1991),
F72, 7787 DEWEIREIZEE D LIS FEROBEBIREER LR - RS R Y -
TWBZ LI EN DD 5 (BERUBE and DESSUREAULT 1988; 1989; CHA 1995;
ROLL-HANSEN 1985), + 7 # # DARMIEFTHESIZ ) 7= > BRI BB L BRI H 5 L #E 2
b, #EES (1994) 3ALEBEE T 7 57 S EBOEWHIEL NRE L 77X a— s ETHK
BRRERTOEEIGIC L > TY) 7= GBREN A, ZO#RE, £TORBICBWTH
BIEHBNSG Z &, LTI L > THEBRGICH2 L REP BN Z b, T5 %
T DEYERIEZ & ORMEITREC 3R L RED D 5 T L HURR I iz,

AMRTII2HELZ ZUS5EDT Ty DERERED F P E L T v Bioxd
5 EFTRES) B MR R AT R IC DV THRE T B,

2. FRBELUFE

2, 1 ¢AE% - B

LBEDOFMRENRE U CFEREZERL, RERBICI->-TRIE L 2HE2 L5548
DEMFHNBEOBMEKRDO L L T, TRLEFNOREHLLO—-RFEFHA Tk E L7
(Table 1), #aAMBHIF Fo VM EL T AP LARE (2X2X2cm) 250, 80C
T2 BB L ER 25 - LB RICH W,

2, 2 BEHER
150 g DAEEWE A7z 300 ml D=FA7 7 2 212 50 ml @ MDP #%#1 (3% malt extract +
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Table 1. Origin of diploid isolates of the 5 biological species of Hokkaido Armillaria

Biological species No. of isolates Host trees
A. ostoyae (Tsuba-naratake) HUA9112 B. ermanii
A. gallica (Yawa-naratake) HUA9102 F. mandshurica var. japonica
A. jezoensts (Kobari-naratake) HUAS9116 U. japonica
A. sinapina (Hotei-naratake) HUA9115 S. sachalinensis
A. singula (Hitori-naratake) HUA9109 A. sachalinensis

29 dextrose+0.5% bacto-peptone) #Mz, ESERE (121CT1 M) Lk, #EEZaL
JR—F— (HFE6mm) 2HVTHE L), X772 cHEL 25C T 4AMEEEL 72,
BFZELRE7 723 12ICT 1 EMEEREL RS % 3ETOANBCHOEERSFTEEL
2o WROFBEIBE2 VAL A7 ARICHREREFY), ERBIEL KDL,

2. 3 EEBFENEEICLIBEBAOEARDEE
47O DI OV TREEETFEME (SEM) # B\ (HIRAKAWA 1984) BN TN
BARADBADHREIZOWTL 672,

3. BRBIUEE

3. 1 AMEFRRR

BEREH D L PV b TAHVRNOKREDUE2 A H L 4 A%OEERFAEIT Table 2
IRL 72, BEWFHRICBT 5L 7 H " NEEBRASRIZ2 VAL 4 ARIZEREFRLY N
+35 % 4 {Armillaria ostoyae (ROMAGNESI) HERINK} Tl3 14.07% & 23.08%, ¥ 7+ 754
(A. gallica MARXMULLER and ROMAGNENSI) Ti3 6.28% & 9.156%, =23+ %%~ (A
jezoensis CHA and IGARASHI) Ti3 11.27% & 15.20%, &7 4+ 2 %4 (A. sinapina BERUBE
and DESSUREAULT) T3 10.16% & 25.60%, t F )% 7% (A. singula CHA and IGARASHI)
T3 8.23% & 12.39% TH » 72, %72, b F=VicBW TRV, HF 54Tk 2.23% & 9.19%,
YT+ 7 545 Ti1.67%& 7.83%, 33+ 24 Tid 1.96% & 11.00%, w74 +7 57T
130.73% & 13.92%, bV FF 25 TIE2.20% & 9.20%TH - 72,

YIHVNRNEBWT2HABEASRAKEDICYNFT Iy, AN FFISERTAFT
FrnFWXTFI87e b )V FIISENEARIELR L, FFeVvn2 A ARICE
WTIRRF TSN L BEBITEAERI NG o020, 4RI TH N ERIEL
W FTEy, AN F I RTAFTIIrDENXTF I I PV FI85ENE
Motz, ¥RTRCHRBICECTC2ARE4HABEDICL FH Y OEFF FoV L DB
HRBOEERLLZ,
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3. 2 KMEEFRES & EREAEE

F 5 7 BRI S BRI 2RREREITREr R o Twd 2 L
Twvi72 (GREGORY et al. 1991; GARRAWAY et al. 1991), L 7245 CTHEWFIE D & ITHEKRD
L TOEE T — T LR Y H 5 L EZ b b, BHFROFER THEBE - ETE
BFRLTCWRY /NS85, anYF 53545 RTA4FT7 753N EROEREMEICHE
SREE LR, FERIRBNLLEHR, BULBRERMRO LICERT 2% 8055, 72,
MEEL )RR BRI 2> T B YT+ Z 85 L t )+ T8y OBAIIME L R
BN BAOERBMHEICEAROEERAR LN D55, FHRLERICH 22 SADEARARIH
L, FEERIBLICTEBETRET 288 H 5 (CHA 1995),

+ 5 7 EIMBOARMETE & D BRERDE W X\ ) R EOREY S ), BIFR TR
BT 5 97058 Ty BRI OMMBRIC L -2 bneE2 65, VXFTT757, 2
W) FSZrERTAF T RBEROF THBRUBKR L EOREEFRERE LT, $17
T+ 7L b )5 I IIRBROARKRIIT TR ESHRRDFBER L DY F—% iz E
BT2EEILND, WSV NF Ty, anYyF I35 RTAT 757 ClagE2 7 A%
IO HBEEWEBEEYSES LbbNAZ EPLARMICEIN TS 7 = / — WS~ 3 I
0— 2 YDBEENXT T I )T TN EEZ LD,

Lzt THRIARDIBEHREE: LTL amsnTnwa vy 5 &4 (ROLL-HANSEN 1985;
SHAW and ROTH 1974) 1355 - 2 AR CRE(BETAROMBERAT LI LN TERL EF
F&ZY (-

Table 2. Comparison of percentage of the weight loss of wood blocks
for 5 biological species after 2 and 4 months

Weight loss (%)*

Biological species Bp As

2 months 4 months 2 months 4 months

A. ostoyae 14.07 23.08 2.23 9.19
A. gallica 6.28 9.15 1.67 7.83
A. jezoensis 11.27 15.20 1.96 11.00
A. sinapina 10.16 25.60 0.73 13.92
A. singula 8.23 12.39 2.20 9.20

*Abbreviation; Bp, B. platyphylla var. japonica; Ap, A. sachalinensis

3. 3 BEBAMAROERORE

EEETEMEZHCTaY o —NDL TH Y HTIIEE, BBEREALLEELE, *
72 b KoM TS, BTl BURAREZ EicBE L 72 (Photo 1a, b), ¥ T h ¥ \KOE
EH, BEBEAEEIL LT, 2t FoYMofEE, BILLBSEET & TERDRAS
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FENICALNTREN L EZEETRLZ, Y I 872k VBN ENIZY T H 2 D
BEEEAILT, T2 b FoVMBILTEHANBAIRD Lz (Photo 2a, b), Y7+ 5%
FIZEVEHIN Y T h Y A SMOBET, £ FoUMOBEEE THEARADBALRD S
7z (Photo 3a, b), /X)) +F 85Ik VEFHINTZL T A HMOBEILT, 2t F=oy
MOBFHEG THERDBALED 5172 (Photo 4a, b), KT A FF 7 7ic kN BHEIN
Z 9y M OBEBREAILT, 2 PV OB THARDRAL D 5 117z (Photo 5a,
b)e EFYVFIZZ 7L VBHENIL T H Y HOBEILT, T2t FoYHOREE THAR
DRADEED 5 L7z (Photo 6a, b),

HUBERT (1924) 3=V / 7 8T Z 72 & » TP L D #AIZRA F v —7=V BN
PERAHAIC B R A EEE L MR CRRIC L 22380 2 & L b i, B WHIci3MbaEEn
BERRONZWZ &, $REEMNTOBERBEN L DR EBL UEH»HZ L 28EL

KR TIZL T A8 P F=Yolih & QMBEIIEN TWiWwZ 225, BfYOWM
BEThIZErHL,IZINT, T BRI AMOEE, REE, BEREAILZHBALT
ETFiES Y, BB G E B L THRBOBIC LD > T EEZ b b,

4. B bH ¥

WHREIZT 5 75 DEYFHREE L TORRI»ILL T - 72013 1970 FAEETH ), BE
TCH BRI BREINTE L, 2P T, HEEFICET 2V B LT —v o ENHEIC
LTIz FERKOTLEHRES, SBOSERS L OCEEENRRL P HEL» I3 N DDH 5,
BARICBWR 28 E 1 a2 UL L SEOEYENREOTFEVSHLMIINT
EH, TNFNHET LR - FBYHBRBII AL ITIN TV,

AR CIIAEEE 2 FE2 ST S EOEYWFHED F PV e Ih v B iclzwl
TOBTERN B L VBHMOMBFHBRBERITo 28R, P74 MicBWT2hRE4 7
A by "+Z557, ax -S540 RTATI85DEIYTFZIrEe ) FT5
I ENBECERBIERERLE, PPy 2 P A%cBWUI T 7y nfEic L &R
BEAEREN L7205, 4HRBIZSFZHNERULS YRS Z 8, axYF 5845
ERTAFTZ85DHEBXNTHII5E e bV FI755ENEho7, 72, HEBEHZEREL
R THOBRHMAL LBEROBADA LD LNz, T 7 57 BEIZHFEKRP CHRARDIEERRE
ELTRAHONTE D, HLERPBERL EDAMGBREL L TLERLEHED—DOTH 5,
AHRDFERI LV NF T Iy, AN FFTEIrERTAFTTISDENL T <HBLU
FEeYMERSKABETHLDEFZLND, LL, AMROERIZ2 AR L 47 AROK
RTHY, BEMOMBFNBEORRE, L LB Th 8L ricd3niz, L
TehioT, KB TORMSEEL LTOT 785 DEMENEEZHLPICT 201, &
b4 AU LORBBOBHRBRZTbETNE LW EFEZ NS, 72, KD
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Summary

This study examined histological characteristics of Betula platyphylla SUKATCHEV var.
japonica (MIQ.) HARA and Abies sachalinensis (FR. SCHM.) MAST. when subjected to decay
by Hokkaido Armillaria in Japan. The percentages of weight loss due to fungi decay on
A. sachalinensis and B. platyphylla var. japonica were measured at 2 month and 4 month
intervals. After 4 months, the percentages of weight loss caused on B. platyphylla var.
japonica wood-block by A. osfovae, A. jezoensis and A. sinapina were higher than those
caused by A. gallica and A. singula. At both the 2 and 4 month intervals, the percentages
of weight loss of B. platyphylla var. japonica were higher than A. sachalinensis.

As for histological characteristics, the healthy tissues (non-infected by Armillaria)
from B. platyphylla var. japonica had normally formed vessels with scalariform perforations
and pits and those from A. sachalinensis had normal tracheids, pit and rays. In tissues
decayed by A. osfoyae, the hypha penetrated into the scalariform perforations of B.
platyphylla var. japonica and into the pits of A. sachalinensis. The hypha of A. gallica
penetrated into both vessels and rays of B. platyphylla var. japonica and A. sachalinensis
respectively. The hypha of A. jezoensis penerated into the intervascular pitting of B.
platyphylla var. japomica and the rays of A. sachalinensis. The hypha of A. sinapina
penetrated into the scalariform perforations of B. platyphylla var. japonica and the rays of
A. sachalinensis. The hypha of A. singula penerated into the intervascular pitting of B.
platyphylla var. japonica and the tracheids of A. sachalinensis.
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Photo 1-2. 1. Helthy wood tissue of B. platyphylla var. japonica (a) and A. sachalinensis (b). 2. Wood
tissue of B. platyphylla var. japonica (a) and A. sachalinensis (b) decayed by A. ostoyae. H:
hyphae. P: pit. SP: scalariform perforation.
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Photo 3-4. 3. Wood tissue of B. platvphylla var. japonica (a) and A. sachalinensis (b) decayed by A. gallica.

4. Wood tissue of B. platyphylia var. japonica (a) and A. sachalinensis (b) decayed by A.
jezoensis. H: hyphae. R: ray.
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Photo 5-6. 5. Wood tissue of B. platyphylla var. japonica (a) and A. sachalinensis (b) decayed by A.
stnapina. 6. Wood tissue of B. platyphylla var. japonica (a) and A. sachalinensis (b) decayed
by A. singula. H: hyphae.



