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(Picea jezoensis CARR.) in Various Stages of Growth,

with Special Reference to the Role of Fungi in
the Natural Regeneration of the Host

Ikuo TAkAHASH*

=} x

T, JBB ceeeeeererenneen ettt e s e e et e e e 203

I. T2y OREEHE L AETTBIBE «vvcovrreer i 204

1. ==y U)ﬁ}?ﬁ, EE(E’EHJZ O:ﬁﬁ ................................................................................. 204

2. FHBEHHDSTHITBEE -eeerveeoreeromreem oo e et e 206
3. BEHOEAN OBV Y DETEIPE v 208

M. EREL « FFERPEDBET «-ooovvvererrerrrmrereniennn PP 209

1. PO EERBEEIUREERBTD LIAIER oot e 210

1) ] B ceeeereeemseon e 210

2) %ﬁﬂﬁﬁi(ﬁﬁ% ...................................................................................................... 210

3) %%3;0%% ......................................................................................................... 210

2. Mo ki AIRRE T REIE & DRER cocvevreerreerer e 210

1) B ceeeeeeeeeereeree e 210

2) iitsﬁiﬂ@mg ............................................................................................................ 211

3) 75 b ST LI LTI PP OT PR PT VPPV PP PEPTRPPIPRPPIPPRPRSPR P 211

4) EERI LTI coorrreerrrrrem 211

IV. ZEHEZ o FETHBYBE DBIR rvvvevrerorerrereerrreme e 212

1. KREED O OREEODEE & HBRITL cooeoereeeererer i 213

1) H B ceeeremmme e 213

2) H’ﬂ*ﬁ«l()ﬁ& ......................................................................................................... 213

3) %%ﬁi(ﬁ%g ......................................................................................................... 214

2, HIZEXWIEHIORREMENICRE LIcF v 4 B F A s 215

1) B cerreeee e 215

2) FHEHUIS L UTGIE vvrrrrmrrrmmrmmmrm erveereeneierieeia, 215

3) %%3&0‘%% ......................................................................................................... 216

* R R AT R A
University Forest in Hokkaido, Faculty of Agriculture, The University of Tokyo.



202 m B OER i

3. MNRIEEERIC BT 2BTORFE L OBIERIDE L OREFERIR «-ovroevrerrromrmem. 216

1) E B/] ..................................................................................................................... 216

2) éﬁﬁiﬁl‘b’& Uﬁ(f ...................................................................................................... 217

3) FERIB I TFEED oo 217

V. HE < SHRIERPBEDEEER -----oorermeemereeeeees F T 220
1. FEIRORRE & BIFIREES X OHE « I DTEHTIRIL <-ooooereerrs 220

1) Bl B oveeerrr et 220

2) FHEHHB L UHE ororrerrmmreeeeees P 221

3) %%3‘; 0%% ......................................................................................................... 2929

2. FE o SIBDBEEE ~--ooerrrrreer 223

1) S| 1 T T T P e P P LR T RPTELPEPLEPTIRPRED 293

2) aﬁﬁiﬂ“’é; U,ﬁ(f ...................................................................................................... 2924

3) ﬁf%ﬁc}i U‘%% ......................................................................................................... 224

3. E%ﬁjﬂﬂ&g% ........................................................................................................... 297

1) g B’] ..................................................................................................................... 297

2) ;;géim*o; Uji(f ...................................................................................................... 227

3) %%5‘; U%’ﬁ ......................................................................................................... 298

4, BETHBIC B BHEEOAAEEMET oo 230

1) ] B ceeverrern e 230

2) M—Hfo; Oﬁ(ii ......................................................................................................... 230

3) AEEE B L DR vrrrre e 231

VI, BRARACBEBE DBEER - ooeremerrrem e 235
L. [ rrereeemeemme e 235

2. FHBHIE L TFFTHE cooerrereeer et 235

3. AEERES B DR e e e 236
VIL. flﬁﬂ(&%@%ﬁ .............................................................................................................. 237
1. E H/] ........................................................................................................................ 237

2. Eﬁﬁiﬂﬁi Ujilf ......................................................................................................... 237

3. {%:%15; TFZEER  wvvererene ettt 237
VI SREOBEAICTEE U BEOERE EJTFG e 240
1. B E/] ....................................................................................................... Ceonviesseccsasans 240

2. FHBHUES LU GIE cooeerrrrrrrmr Ceeeeieeas 241

3 HEBX U%‘g ............................................................................................................ 241
X. %{_}é%j‘g g&ﬁ@fﬁ{[\*@ﬁ%ﬁf\@%b@ ........................................................................... 245
1. E B’] ........................................................................................................................ 245

2. TV VOEREREEBIRCEI AT EREBOAEREE DRIE v 245
3. g@gé@g& B X ﬁ-t?{ﬁ;‘FEE%ﬁ (HTHHERFE) BEZEDIED JG corerrrrorrersrermmraosenee 248
;gi 2 LT P P T TP P LT PP U PP YL TVRTSPTTRPPPRLLR: 251



T v =y OEERIE L EHHOER 203

Ej”zﬁimk .............................................................................................................................. 253

SUITIITLATY  -+-- e eeeresrssssamsmssste s s e e h L L s s st e E L L el E s st ‘256

EERIEIHE +reeeveeeeeere i e e 272
. B

=y 3ItEERAMRARET 2HERTH D, Ny X0 SHESEBRERLEVI L
12 & - TILHEFEER M O 5> b TROBEOSVEETH 5, LrLEHS, 2V/wYiERK
REFT O L X, Bh SV 7Bk, 1954 FoBBIC K BHE, £ L CIhuctES>FEfLhRom
=R EOMbY, BEOESGEMSEIEATVS Graldbit#ks, 1968 EH, 1985),

Lo L, SEOREKIEENDEROIEN S, /< viEkoREL (AR, 1970; HH 5,
1980) ©RERMED T X 1 KREFHELZ TR T 2B EAERILL T& . SIS E#S,
1968: loc, 1968; MR &, 1971; JIIEH, 1980; HII, 1983; 4EF, 1983), I 5 LIcKAREH
E AEBOBHOEE VI LA b ST, TV IR IIEPHEARLIACIIERLG
W EMEL, RAREHOH L OEN OB BEE N TV %,

TV =y OFRKREL BT 2HFME 3D TE L, WHOHRKBIRTEA» SBEE Tal 2
BiTws, 2055, 1960 FHE TONER, HBORELBDE HiL ERL 1 kil
L OISR M S OBBEIC > WTOME (L#E, 1929; A - BR, 1940, A, 1943), HiEHE -
YRR D 729 O _FARBREIRR T & I1cBET 2 s GIRE 1909, %75, 1921, A%, 1925; #2,
1927; th¥f, 1929; ¥, 1931; 53, 1936; fEkf, 1929; dtHEET, 1949; By, 1969) »% <,
EHPIORECEGBRICBIT 5 60 (LR, 1948 HIRS, 1971) ®, ST HICBEL
BRERFIIEERES BB X W (K%, 1925 £k, 1929; £H, 1949),

BHSSAEA D © OFETIC B OREARE T 2B T AL EZT NG, £D
—oi3, TV vREAREE»D TR BIc b &K FEET ZBEELINICIFEETHRL TL
v, CoF¥E3ERREETH L LT AHE (A%, 1925 Kk, 1929 THb, fud, ==
Ve b K=y ORKREFHCEBEN L 0 bR IS 2B SEETH O, Fcx V=V I3
RS TH B 120, TOREEERS 5703k LEHYH, SAtBLCER LIt 5E
FHLETHEETEHDTHS (BAH, 1949),

PR« EE (1975) 13 b K=Y O RKEHHEOHTIC3ETORFELRVEREROKHI £ 5K
YThdEDEIDOFIR, BFOEELANBECED L TRFEMA, + FVEFHEHT
BEEMEBEEICL > TMESNTVE I EEHRA LI, £, FELOTVTYBIU L FTY
DOFRREL LB & OBRICIEE L TR A0 T & 7245, Jhirh il o SRR IERIC ]
T2y OHRBEAIET & UEEN S 5 T & (SaHo and TakaHasH, 1970b), £ 7c, MEOHA
Z « HEE B L UM & - CRERERIBEY, ZLTHBIKE->T7 7> v 74 v 2 BRKRENZ
hzhB5LTuss v xR LA (GEIBHB 1979, 1980, 1983), T4 5 DRIFEE D KA
B S A 2 EBOMAIEESHRETH %,

AB8 (1958) 3dtiED T /<Y « b F Y RAKZFAAL T, COFMICIBTLIZLVE
ENHD, HESRAE-REORE THIE S EHFBRVESN TS, Iho0REZR:LL



204 = B OHED

TWBEDBIV' ) AVHYy, WAAXA VI, RV ZXIF Sy, EIHN/aVvhrETHEE
LT3, ZTLTINSOHEOHEELEICSOWTIE, 5B - BB (1955), KR (1958) H & U
H(1959) ic X B L WEERENDH 3, :

Ubo®ER, T2y e b Foyo—4ERRICB T 2REFHE &5 0256
HIBIFLIc D - TH D, BHOEEHRZF SN T ZORREFHA~OILHE VL H@EE TIC
BoWh T,

L7ch->T, V= ORKEFICE L TERNNBICEA BN FNE £, Biczo
R X T AR EFER O BB ETH B EEZ 3,

ARFFR, T Loz =y KREFOEEIC D ORI+ BRRERIC 5O TRIEES 2% 5
NV ORDRERICOWT, BRFRED O BFEEORFICENA BV TIT-bDTH
B, TLTIOEREMTZ, BEAEDL OAH Y <y TEEGEN WIABE) OfE iz
SWVWTRE 2 12,

II. TV 2Yoidist s EHRk

1. T/2YDH%H, £FLE LU

T /=3, PR (1960) 35 & URERG (1955~1956) Ik 2 &, JtiEOMIcRETE, HK # 4
F v, VEBRFEHIBICONT 5, LEEICBT 3 KRARGHIIR-1 0L B0 T, hitGEhh, ¥
BILARIEER, JERILIRRERICZ < 3G L, FERRIIIRREMER, FERRISEAEMA L 2> TW 3,
AEFMOREES RIRIADOK 10 m, REESHIASLEOBEDH 1,700 m TH 3, H A
DEZME R LFERFEOBBREMIBITII T ENICASNE0ATH S (K 1985),

STt DBV

Abundantly distributed

! , -m """ [p24) 0 J A
140 (oY j ] 142 g}ﬁ;ﬁtly é)is?ri"bultze?
] aouvsm

Not distributed
X-1 de#gEic 81 3 =<y KRSGEER BF, 1960)
Fig. 1. Geographical distribution of Yezo spruce in Hokkaido, Japan (after HavasHi, 1960).
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FVEE1 286 LUVEVEDRE
Study of chapter V(1, 2)and chapter V[
FVEF3 - 4ENTHATH

The main study sites of chapter V (3, 4) \
ENEOELBEER \

08 Study site of chapter [(2) and chapter [V(2, 3):
EVEE 1 HiOHELEH
Study sites of chapter N(1)

ENEOREH

Study sites of chapter VIl
4 ¥km
P22 ]\1{ )& Pinus pumita forest =: 41 hoN=yv1HEE
OID: T2y =F 74 BEEsr L N\BRE) Betula maximowicziana=Sasa senanensis society
Picea jezoensis =Sasa kurilensis society “et 1 AT#H Planted forest

@ IVRY=F IR RE (P71 L ABRE) £x1: & # Farmland

Ditto 1 AKEE Watershed
om: bRYy=4Y FHE ‘ BT R ) ‘
Abies sachalinensis=Dryopteris crassirhizoma S0Ciety The boundary of the 1st working section and
st i E=N\ R the 2nd working section
w i RFAT=NG KRR (10 (1952) BEL & V)]

Fraxinus mandshurica= Syringa reticulata Society )
After Kato (1952)'s the original

drawing
K-2 HEEKFIAEmEEEROZFMIA & i
Fig. 2. Vegetation types and the study site in the Tokyo University Forest in Hokkaido.
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HE) ERERBRENCIT > T B,
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1,300 ha BMEFX & L TRES o, AMEE, RILHUBOFREX & 2GR R KA 61
BiRAERR & L,

CCitlED v = v iR e LT, BIERRREICH 72 0 KIERIC & - TORIF DB T
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BT H 5 KEILHUB ORI TRRILE AR S (1979) I & -» TH-3 12K T,

188, TORNUHBRA TOSEBAFER AuEEEEM, 1977) SESHREERRIC BT 3
NEFABFRER (SBE 1979) Itk 3 &, 855 700 m A Y 2 5 175 O BRI O REHMITE I3 W
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MHRELGEZ S REL THET 3 50DV, Z0E, FIESTOEGERIITHOZ
NED BEAHMTEL L ->TV S,
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O b K=Y Todo fir (Abies sachalinensis
@ L /Y'Y  Yezo spruce (Picea jezoensis)
AYVF/ X (Tia Japonica )

A L5 H N (Botla ermani)

30T VN1 < (Pinus pumita)
o 1
8 ﬁ % v
g @& =20 \
5 18 o *
2 ? o/ \o
g &t ><A¥‘ v
= ~ 10 o
3 2 / A
> > /27/ / \o \A
2 t'_f} ;‘ Iy o
. , [ A , R A N
500 600 700 800 900 1000 1100 1200 1300 1400 (m)
- a5
Altitude

K-3 BMEOESSINH s —v (AAS, 1979)

Fig. 3. Distribution patterns of various tree species with altitude (after Irixura et al., 1979).
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2, TOLIBHNEBATI Y 2 vERBOBRRALE 2O 5B ON5@TO L LIEREFN
120

2) BEMBELIUAE

AR O IR oY 4 2485 550 m fhlticid, =V < v & v oY ¥ s 50RE
TBEIAHNEN, D55 IEHETRAEERIcZOhO Yy Y 7 52 b v EIERRS UK
BoHTERIC L 2RE CGESUR) BEREL, ChoRERL TEL OBRREKERTL
THEST 2, Z CTARAATR, 15 MHEOP THHBMBORKROG VKRS EHEME L TEE
L7 (K-2), 19724810 A 21 H~24 HcBERBOZ W Vv v 7T K% RU, &4 DK
B & 0 EBIESIC 20 AL EOBRBE AR L 7o, HEGKE O & ICRAFEME AL TAROF#RE
N, BREERICOVTRZOETO L WIEREFH NI,

3) HESLUBE

HRERMREE LVEROBGREN-4 iT/RT, FMEBIOBRKERIR 0% »5 100% £ TOE
Rbd - 1z0 T 12, TREKES S OEEKOBET L WERIT~NT80% LIET, BRESERT 2L
L WHRLSHBRD TEL 125,

E-T, TV EVYYFISDRTHS TREBLETORMSED TEYL, J0i®d, 0
LB THBFRINAIToCRBE OB WL, 4, RATEES G TUE) oEficdh
to - Tid, M FFETFEHEL TCOAROBRICHT 2HATHE B BLETH 5,

2. MBI EIRRALEBFRILORR

1) B &

1979 4ERKHE, =BHR (1981, 1985) 34 O LIEFME T V= v BLU+ PV OFEF O
F OFEZIOEER, SOIING LEHELOBGREFART A0DIC, EEWROEETHIERMN
2, SEOATHIIBEREZHRE L, ChicliEoT422hZh 500 hooBHL (Bt
L), BETNOORFHEBLT 1o COMRE, R A BROFEFRIIMBEL 1D T
oz, Shid, PERBIERL TV A LS BRI AREHEE (BH, 1949; K - &,
1975; &%, 1978) HMEREIHEIN S, 22T, BFRFICNT 3REREOPEL T ~L
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Fig. 4. Relationship between percentage of empty seeds and infected cones per mother tree of
Yezo spruce infected by Spruce cone rust.

IRDEERAIT - 12,

2) HBROHME

BEEMRD 13 BRBE b/NIE (B 700 m) & 44 $KHE a/NE (5], 680m) icd B+ H AP S T
FHEHERM IR RE U fo, BFRFERE LEMRBML 0 & o+ v EO/D M LR
WK E = ' <Y OWTE FHIAERA TIT- 72 (K-2), REBHEDITRI V2V EL Fevd
HE - QR D12, DIDIBARECEHFBALNEDLTH - 12,

3) A &

/= vREFI3, 19804 10 A 30 Hic LE@ESAA® 05 m? (2 KiE) 5-% 500 ki (&
WA CRETRAER: 98%) 2FEL, BLE T REE THASE, 2 LTREOMEH%
(198146 A 10 H) RIFHE L ALRF/T» o ORFE O « HBEET- 120 FINL 7K
200 IO ARFFEFE2 £ 20% 7 v F+F 0 3 ViKIC 5 5RTERE L72%%, 300ppm 2 b L7+ =
A ¥ VIO PDA S (<~ F YD) K%, 5°CFHETHET 2 0 RE 2T~ 55, BEL
TSRIREDREIER, FEiT BARNETT (1960) ORERZHL, % -HESHEMREICE L < ik
(1960) DHEEBE L L TIT» 12,

4) BREELUEE

EORBIc BT ZMBERD x /< v BT ORIFRNEE-1 1R T, RIERIEH FLIHY),
M G A & SIS, ZhEN 0~08% BLU 14~24% TH 7o TOLS BEL
FEIHRIEHER (1981) HIFIFEISIT » BB TIERM A B O IBEERICES T 3 A, B
TOBEETVHDTH B,

Ric, FFFREF D S0 L ERA L2 1R, 10 BOBEEAETE S, | BALIHTS -
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Table 1. Germination of Yezo spruce seeds on the natural forest floor (A, soil)

13 #RHE (#Z% 760 m) 44 MHE (&S 680 m)
it & Compartment No. 13 (Altitude 760 m) Compartment No. 44 (Altitude 680 m)
T 5
ree ® ®M "o W
on bare land in stand on bare land in stand
ey 0 (0.0) 7(1.4) 3(0.6) 9 (1.8)
Picea jezoensis 4 (0.8) 12 (2.4) 1(0.2) 11(2.2)

(GE) ¥F3500h247- D RIFEARR, () NIEIHRFR

Note) Arabic numeral indicates number germinating per 500 seeds, ( ): % of germination.

#-2 Vv ORREFETH SR L EHR

Table 2. Fungi isolated from non-germinating seeds of Yezo spruce

2] i B R E

Fungi Degree of isolation

Alternaria sp.

Botrytis cinerea (JKEh UHHHE)
Cylindrocladium sp. (EIFERE)
Fusarium sp. (B FREE)
Lachnellula sp. (BA L » BEO—F)
Penicillium sp.

Phoma sp.

Phomopsis sp.

Racodium therryanum ((EOSERE)
Rhizoctonia sp. (FIIEFRE)
k&€=

Unknown fungus

+HFE+ A A+

11 & Total species: 11
) +: Bl bFhrrbiahibo, # BHBHYOLD

Note) +: Fungi were rarely isolated from seeds, #: Fungi isolated from a percentage of seeds.

e, WERGRIMEMEL, TP ICEEERRE 38%) BHI DA TH 7,

Lihi-T, MTRFBMICHY 2EHE L TRISESERELERT 2 TH5 50, X1,
2 DR 5 HT b C OROMBHEE IS L CHE M) Fo@Oick - TRECRE
2b0EEbN S,

IV. FAEZX - HEREOER

AR ILBE O HEEEHEMK T, ey - P FevOFER, MEBIUH -4
BHIEHEIA LCRE - ABLTVWA I ENEL, oMM /=Y IKBETH S, TN
FTIV YDA DL S VbW BEREHZITI > TORRKIBIHE LTV,
BRI « BEERIC BT 2IEINABEICEL, IO RRBEOZE(LCREEOESLELE
OFEID 3, COHYIIAEBEBRICES T 2ERRIEHTHY, =/ vy RAEHENO
WTicdh - Tid, TOBEBOBHBEETH 5,



T V=Y OEEBE & EREHEOER 213

TV =Y OEREIBIGHICL > TEIMIRTH KK RET B4, RYER 1~34F0 9 bIcFa &K
95, TORKE LT, REROUE, A BOHR, KERRE, WEREDIC X 28E, Ko
EBLUOBHDOE, ISREELLLS-ABBERBBTONTVS (KE, 1925 {Eik,
1929; (LI, 1948; &H, 1949; {£H S, 1960; MaldbiAakL, 1968; HIIR &, 1971; SRR,
1980; SfER S, 1981), T 5 BIERE(1929) i3, =<, b Fwvide dic s L OEAK
FETRSCRFT Y, ZWBEZLET /Y ZBIKRED DI FHE > THRED Z N I3FEEH
#BL, ZOFKE LTHE (BER) HEISN, —4, F FevidZoFEEIcH LTk
MBHBEIHORKICOEFELBZ L LTV 3,

7o, AH(1949,1973,1979) i = VHORKEFICOWT, WHHHOEH % b & IcEEDTHE
HICRAKDORE bRE 5 &0 S HERBERRZERE L, R FHk &R & opEihTg
INTEED, CLARFLERTNETH S EFR L7, S (1960) bEEEEERKII V<
Y, PR YOHOEERETH L0 > TW 5,

—75, ESREHR (1979, 1980) I3 E IR FHIM AL oI tEhRIERERDO T VeV & b F
Y DRAREHFIBT %17 - C, BESERIIFCT Y vy OFEZ DRBEONEICAZ
BI5 ¢ 5 &&RL, 7, SiEHE - SIBRE(1985) 13 F + 1 £ ¥ 7k BB TOEERET
BT EEEHLI,

D&, EHICBOIEEOEEUNAFIN>205 5, Lih-1T, 4%, ItilEN®
T2y ORAEHFOFRBICB VTR, L0—B, FHPBREOHONKEBEEL 0L %
fREAS B ED DB B,

COESBEEAD S, RAMROHKS K UOHIZEHIIcE T 5 2V <y 0FEL - HEEHOMNRE
REEEOE» SRR, Tk, MNOATERERCBERE LAFEL0ETRBIc>VWTH
& -BEEIT- 10

1. XREHHN O DRREDOHBE & BIRIKR

1) B ® ,
T2y ORAREFHOBRBIC OV T REEOHE MR T XAV, OO EEEH E ISR
ZBVWT, EFhO 2y 0FEIPHE,» SRFEEELDEL, ITEREEORZEITS & &
biT, TOHBEEIc > W THE~N,

2) MHEBLULE

HEH 56 MIEDESH) 500 m OHiIEIZ, =V =Y, PF=Y, IXF35, VA 5%, ~
=V, ¥YF /) FREDPSBIERMEE TR, FLFECL, 91 MHEOES 700 m fhAiz <
SR, MR, Frh R EETAHRMERKT 5 (K-2), mikktio I, & bichK
FMEDEVSEFR T THRR IRy T HTEDONT VS, CDk®, TV/2vE L K=y
DORREFHE « i D2, BIRPHRELCOTLICRONZIGAER VL, COL S THKNT
bRELSBIEET &, +HHOMEMMELS A BHEREOE VBT (FEl, HigEs &) s R2
Fon, IHLAMCELIELITMEOFEZ CHE L ESKEBESh 3,

1968 SRk LEC 2 MREENIC MBI OBRBUERR E LTEREN 5 HET (1 AFF47- 0 O 1
Iﬁ)fo%%bﬁit,mwﬁﬁﬁ,%@¢#%ﬁ%itum%LtlVvv@%&itﬁﬁ%
EBNIC 1 AET4720 20 AEE AL OREEO S8 2K 12,
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F-3 TV YOHFEAEZ - ML OHBS W EHE T ORMIRT
Table 3. Fungi and their isolation frequency as isolated from germinating seeds and young
seedlings of Yezo spruce

56 MHE (B 500 m) 91 MRBE (BiE4Y 700 m)
Compartment No. 56 (Altitude ca 500 m) Compartment No. 91 (Altitude ca 700 m)

Alternaria sp. +%  Botrytis cinerea (K OFRE) %
Botrytis cinerea (K UHRE) + Chrysomyxa deformans (bt v b & UHRE) +
Cylindrocladium sp. + Cylindrocladium sp. +
Cytospora abietis (TAAGHRE) + Fusarium spp. (B FHRE) #
Fusarium spp. (BNALRE) Ht Racodium therrvanum (B5EEREHE) W
Lachnellula sp. + k[GI%EHRE 1 Unknown fungus 1 +
Pestalotia sp. + ” 2 do. 2 +
Phoma sp. + ” 3 do. 3 +
Phomopsis sp. + ” 4 do. 4 +
Racodium therryanum (FEEERIRE) i
Rhizoctonia solani (B HEIREE) +
Rosellinia sp. +
*[6]ER 1 Unknown fungus 1 +

” 2 do. 2 +

” 3 do. 3 +

A)* B TEhickRahibn, +: BHERB1I~5% ObD, #: KRIEE6~15% Db D, #:
BHEER 16~30% O b0, #: BRHE 31~70% O bd, #: RHET71% LEDOLD
Note)* Degree of isolation, +: Rarely isolation, +: 1~5% isolated, #: 6~15% isolated, #: 16~

30% isolated, #: 31~70% isolated, #: Over71% isolated.

80% 7 I ——0.1% FRK—-RE/KE (FEE 1968) TOSEE PDA HHc & 2 {¥ELES
EBA(T-T, BEEESC HATHERY 22 RELX#HN I, BORERFELRLAGECLD,
F 1, B TRIETEELERS Chicaw i,

WEIOIFENL 196943 A28 H, 4 H9H, 4A21H, 5878, 6H21H, 6 3H, 7TH
22H, 811 H, 9A3H, 10A30H®DzH10[E] (/2L 91#BETIZ 5 H 7 HDE 7 [BD
Fot0 BEMTOBERI, 56 MPETIZ3 H28H45cm,4 A 9H 38cm, 4 H 21 H 15¢cm,
5 7HICOcm, 7, 91 MMTIZ5H 7H40cm, 5 A 21 H 15cm &Y, 2L T6 A3H
12 0cm Thotoo 2%, 9L MBED S H 28 HERI BEBNIZ LITE D, 10H, FrHibE
DEBVEIC SV TIRHEBRI A S MICT 20T Ik L THBEET- 7

3) HRBLUEE

Bk« B U - REE A E-3 0T MHIRIANE T 5 &, 56 MBETE < DRSS i,
2 OEH I3 T OMHINICIREMEIELER BT ICDH - THRIRD A, BHERMBEV DT, SKIKE
bEBVWIHEEZ OGN B,

ZhonD S bRIEBRALEER LD, KEH KRS, BVAERE Fusarium JRE ZEHES
BHshFELTRY) BLURBERRED 3BHETH 25, FrcRBEIMNE & Eith
REOEOED - 12, & THEDORHIRROBEHSELERT LH-5DLED TH 5, MiE
& LI C I EERSER AR LTV 3, BESERE (BE-28L03) MESHte—2
ELTZOBREMICHY TR L 2o L, WVHKREIEH~cE  Ritians, Lk
2T, BIERAIEHL, MA%EIENW~HIRICER TR TH L0 5,
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% 56 it o1 Hhit
(%) Compartment No. 56 Compartment No. 91
100r o pseamEERE Racodum snow blight [ —o— RBEEHRE Racodium snow blight
—e— 1 3 7% B Damping-off - —e— B i K5 9% B Damping-off
n 80t X
3 1R
& 60t
2
2 W
? 40t
o
" 20}
0 . N N N R N R R "A
Mar. Apr. May June July Aug. Sept Oct May June July Aug Sept. Oct.

Month Month
[X]-5 Ty TR 2« HEEIC BV AREARERIRE & I ARRE OREROKE)
Fig. 5. The process of occurrence of Racodium snow blight and Damping-off on natural seedling
(germinating seeds and young seedlings) of Yezo spruce.

P, WEEFERESDO LY <y OFEL PHES» OB TEHVRTRIHS N ARERTS
5 EIBHASHTH B,

2. HBld FMIBMDORAREMBICRELILF + ARSI TR

n B H ‘

T2y« b Fe v EORKTREEFHRATET O 7201 1979 FHRHSEEMMPNRE L 1
HiE FSREMIC B VT, 1982 EKICH 2EORGK (FEE) TRbN Iz /ey LyrAsn
OHEPBEI N (BE-5), LHd TS LAWERECTLIENY, it /2 Y s -
TREHRTEBE VIR E S -7,

22T, COWEORELEHEKRREESpICL, BRENBBRFTET- 7

2) WEMBIUAE '

/ey BXO Koy ORREFORELHNE T 2 RO 2B (EHH) 0.6~1.0
ha, RERHIE S [55011~[5512]) 13, TEEMOILIMEIER 445~760 m i, 2, i, PRIRAELE
(7= AFHEF v FHF) 2EATI2 AFRBES LTS (EHEHES, 1980,1981), N5
O ERBHUCIET V=Y R Yy ORIFEEHFSAOND, TOL S S EXBMO—
o, Fhbb, EER 12 ML c/NEE 13 HEEb/NFITh 7z - TG 5472 [5503) HBkit (M
#2061 ha) TLIOEHHERES e (K-2), ORI IZIFFHIME (EHEE 1) E
ok, —dEOHIE XREMOTH T I3 b EVEES (760 m) (LB L TV 5, RERTOWKERE
117 <A FHHET, TORMERIITE 7T A/m’, PHREE119em TH- 1, T/, ¥
e 1% OPRERTE < I3RS Ak LB BEAEH L TV, T TiRET 2 LEHOBK (TR
) ASERIIICEEL, BEEERIERIT - oo $70, T ORBUMPNICEERIC 13 AFRD/NT By

bO(FERE: 1 mx3m) 2B, ZTOHTEFBOMBOHM, HEB i CBRIRILERT



216 =T I T3

#-4 [6503]HLid FABRMICEB T 5 F v 1 K ¥ T ROREAERN
Table 4. Severity of smothering disease for various tree species (Young seedlings) in the scarified
experimental field [56503).

1984 4F 10 AB#A
Table current as of Oct. 1984.
B E R SEEHE (em) m® Y7 OHEEHK & W (%)
T ( ¢ dlings) Mean height of Number of Proportion of
ree lage of see g8 seedlings (cm) seedlings per m? affected seedlings
vy (544) 7.1 55.6 29
Yezo spruce (5-yr.-old)
b=y (GES) 11.0 12.3 1.6
Todo fir (5-yr.-old)
A voN (2~5 FH) 10.0 5324 1.0

Betula ermanii (2~5-yr.-old)
#) /N7oy b 13 AFROYEERT

Note) Numeral indicates the mean value of 13 test plots.

3) #HEBLUER

HEE L, BEBEEET 28K (THEEK) ok - TBbh, COTFEEOHHSbEDICH,
REMITEETHS (FE-5), BAREERRT, BT ikBaEMaTE% LiEss 3,

c@&ﬁﬂﬁﬁﬁ&&?%%@%%%%ﬁu,%%%UWM,@%~UWMB;U@%ﬁ
(1955) DSHHFEDO—ME, F + 4 K9 4 (Thelephora terrestris Enrn. et FR) 12> WTEH#BL 7= &
DEBDTEL —ET 5,
- ARRERHRID TR SN i 1982 FERK [5503) REMIND = v~ v & 54 A1 v~ DFk

ﬁtf%b,C@&%@Eﬁﬁ(Sﬁéﬁ)ut%u&$uﬂgamatowa”1%3&&@
IS5 LR L b ICHEABOEINL, b N VB b ETOWESHAS N, [ U
CDED [B504]RBHD T /'=y, b FeY, A v RERSB/DIED - 1 HSBER HE
BINT, SOIT 1984 FRICE B &, MABRMID 3 BIFE (K¥D 5 AR & bEEIHAT
—BIFENELSL, ABoSBIcRHani, La L, BRBHIER  hoRERMIC I1FERE
MR D2 BH o0 - 1, BRHEEDSE - 72 [5503] SRERHNIC 51 2 THEFER A 7T & e
4DEBYTH D, I/FD, =V~ ORREDN 29% THOLEL, BHREROL 12121344k
m%+4+97®§%(¥%w)15bn<55%)¢muﬁ%®%at6®§mmmbtﬁ$
ANt LU, LA DEEDONISH - T,

BB, ARERIEDL (VO ) 0Ly, VvV HHOALEREO—> &bl ->TW 5, &
12, ARRMIORER L BB VRFEHR SO ESNTH D, BESEECED N YRR HER
Z5 58TV B (PrACE, 1962), T D7, KEOBKDRKERESS & HRBIC> W T ORIHSEED
REE LTERESh TV 3,

3. MARBIBIEKRICEIIZBFORFLHORERRS L UHZEER

1) B ®

TV ORKRTEEFEN O 2K 5 720, O Fick - TEHT 2BMRI T EB LD
ZOMDFEM OB VHHERORLE « MRICEA 358, OFETOREL OB T T
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HIPEERIFEE & OB D RS IcT NS BBATIRIC B 5 R %E1T - 720

2) BEMBLUHE

KRNI RBOTIESE A FEME LA 0 ALBBRERT, Chicz/=v et F=wvoD
BTEEEL, ZORORE - HEESE, W > ORENBESE£1T - 7o 1979 R
WCIEEIAR 13 FKBE b/NIE (BE 769 m) OMPFLIRHII X 3ABM ((5503] A8, X-2), [H] 44
FRHE a /NHE (B2 680 m) OMSE F it XiXBRHl ([5507) g, X-2) iw\ T BEOTEH
LTWBEA AL & CIcRERERERE L, uh, M 198148 H 23 HOR
B 15 Bic & - T, BEBFOMAERE, 7715bb, MAFLIKHLIE X OME FHIOX IR & CELE
Nt

R OFEM 2V LRI, OFMAD A, A, B, C, V¥ RBO IR LREMNICELT 5 B
& G @ 6, ONMRIZEDORI 3 x /<Y DA 2RMROBA (1) & MROHEA TR
K@) LicHF, ThEMB BE BL, Thici3E + Fey OF#REELH) O3,
X 51c@[5507) REM O TIRBHM T H B HEBRERUKERE CIT 8 Lv5) 2R, 1~3
cm, 3~6 cm, 6~10cm BX T 10~15cm O 5 BEORCHHLALbDTH S, WTFhdb 2K
HT, O:@ImREBHIC, F7-@13 [6507] REMD A IHBRER 2R\ 72 O TR ORI
46 E15 - 1zo LEEMIE 19794 10 HicRBRMIAE 7213 2 ORI & 0 BaB L T, FHHE
L7 1 mEAEE 5cm OARPICH7- U TR E L7, [6 16 Bic 1 KRN0 2=
BT 500k (FEE8%) &+ F=vET 5004 (682%) £#¥—cBEL, BtEFicED
CEADAEMFTREDS A 30 HE THRE L, FAEZ OREL K VHRZERKICECERT 5
1o, BABEHTEICBEELBE (F14, BESH10cm) 1T X - TEEHRI%T - 72,

1o, RFEE | MBABOTOME L E & ORBIREH O MIcT 3100, BLABERICKEERE
BR& 0 EPEAIC TV < Y ORTEE 24 50 AL, A% 1 0 2) LEKOHETHOHEEIT -
too E 7o 24EH (1980) 0N, 2RI SETFORARBEGNIALED QS >7cD
T, HOBEEHHRROBIE « 5Ld1E T E1T- 1,

w1 [EAEEORKEEH > ORREDEZ, 198045 H 30 Hic, £/, TORDEODH
E - -HERAEZ:6 13 A& 26H, TH7TH, 8H4B8&2THZLTCI9H 25 HDGH 6
Tt 2HEHOEEII19814E6 A8 H, 7HBHBLV 10 A 20 HITiT-fo T 512, 1982
KOS THEB O BWVEEKIZIRZSIBREKORZMOE S 5om 2@ L TEBHEcE L 12/
%, IBERFEMEHTGEOEED L UHEERE OBRRRD S i1, 22T, 3FHD
A 156 HT~8 BICEBL 2, 72721, BREK C L oBEAEA IR 5 ERK (A,
198449 H 13~14 H) & Tk L TBBER & L1,

3) RRBLUEE

FLiKHitth i3 % [5503] B & AR T i ¥ [5507) RERMI O B REIERRIC KB 2 RFB LU
HOMEXR-612, £1, H 1 MEBRMORBERER-T TR, & 5ic, TOBKXERDORIER
5 OB DONYBERERE RS ITRY,

1535, FLIKHE & ME FHiomERERM < B 1) 2 RIEABROKSE (K-6) < dREORERIcZ D
DI 5o ENED SN, RICEBEHMICEELTRLE, £/, | KOMEH» SHEOREDS
RSN 2EBAbH -1, F-5 CTRECERICEREBVTURLT,

* AFIEHINI T3 TRIUEDIE] ASHBRY 245, 85E (1963) (3 ikt L Volcanic @ [Vo] 25 TTVW 2D TENERM L.
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The survival process of young seedlings of Yezo spruce in various seedbeds (over b years).

FHERIRFRLRT

Note: The data in the spring of the Ist year indicate percent germination.

(%)

IV
Yezo spruce

K=Y
Todo fir

L A
|
l_“* B _;I
C 1 Cc* ]
4B8(B - -
C e R T
] &£ f PEDTBVRERT
|—|- BA((2) Indicates seedbeds which had
[ S the lowest ratio of surviving
o Ef iﬁi _I"‘ ) seedlings before winter
— s
L 2 6 ~10cm
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100 50 (o} ki: 223 ) 50
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X-7 REBERICBT SV < VOB 1| EAhOMIER
Fig. 7. First year overwintering mortality of young seedlings of Yezo spruce in various seedbed
types.

1) BRI OBAFHICH T B HFE%, 2) MIBRK AR %, LBUSME T, TFEIETLAH

BT BEERERT, 3) AU F= v HORIER (B5).

Note: 1) Percent mortality as ratio of dead seedlings after overwintering to those
surviving before winter, 2) The upper bar shows the results within the stand,
the lower bar shows the results on bare land, except for seedbeds of Tokachi
weldedtuff, 3) Mortality on the right of the figure indicates the results for Todo
fir for reference.
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#-5 SERERKCEVTE 1 RBLEEO = V< Y HEE» S 58X 1B
Table 5. Fungi isolated from dead young seedlings of Yezo spruce in different seedbeds after first
years overwintering

% I
Seedbeds
Seedbeds
3 Seedbeds composed of Seedbeds composed of =
%F n iﬁ C?}I;Ill_ggss%?l;)f a piece of rotted wood conglomerate of Tldt. 1
ung (A.B.C) (Yezo spruce) Tokachi weldedtuff ota

A B C BA BA-2 M pik 3 350 671010+10

cm cm cm cm

(=)

1 1 0 1 0 0
0 0

o

Phomopsis occulta 1

KIEIERE 1

Unknown fungus 1
Cytospora abietis
Cladosporium sp.
Alternaria sp.
Cylindrocladium sp.
Botrytis cinerea
Lachneliula sp.
Penicillium sp.
Pestalotia sp.
Racodium therryanum
Rhizoctonia sp.
HKIe)ERE 2
Unknown fungus 2

AKIEIEM 3

Unknown fungus 3

—
—
—
o
o
[e]

SO O HO OO O =
—_—0 OO0 OO = O —O S =
[l eleNeBoNoNoNoleNae el
OO OO =M, OOCOCO oo
SO OO OO OOOo
SO OO OO = O
DO OO ODC OO0 O~
OO OO OO H—~O OO0
OO OO OO OO O =0
OO OO OO =00
SO OO OO0 OOO0O
= = = NN WW L)

—
o
o
o
o
o
(=]
o
[=]
(=)
[=)
—

14 f& 7 65 1 2 2 6 1 2 1 1 1 29
14 species

) DAy BLIU Vo RICBWTIRFEEEMIL, DMAEITY T ENTELM -, 2)58EH: 1980
F£5H30H. 3)0:wiiand, 1. &l
Note) 1) Germinating seeds in A, and V seedbeds were not observed, therefore, no isolations
could be carried out. 2) Isolation date: May 30, 1980. 3) 0: Not isolated, 1: Isolated.

K-6ickoh3EB0, WEFHITO LY <Y ORERIE, B (1~3cm) K¥KkdLL, LUF
B (R0 PR, TEA (1) 5K, &IEB XK, BREBEROIEITET L, AjBIRE Vo BRIIGRD TRV
BAR Ul 12, FURHC N2 &, WE THIOSTERRER A U T L LEERETR L T, 2 8 H
DBERTIIHE (1~3 cm) ROSEROE L, RO THER XK EPARKA L 03, FLIRH « A T
MRS < & OIBRERIC B VT bRIEMICH L TABEDER L., 3EEHERLKE S F£H
RE THRDNE LV, ME THIORERE, A (1, 2) KE X CEERE K TIRLRNES
BB - 120 T, EDIEBRICBVT ORED S 2 FEKE TOMIEERS 5 W FOHTHRDS
B, BCRIEYEOBRAEESEADICHEET 2RBFEETH -2 (KT,

X SIcE-BIRT LI, WEED S2HT 4 BOESRE SN, oD 5 BREMNES
B & Wbh BEIE Racodium therrvanum (BEEEEHRE) % 1FRELICDATH -7

Plboc &b, &1 HBEDOEORRE, REELD bMOFRKICL S EEHEES €
%, HE BEHEOFAE - BEICE 5L, 2EHOFERICTLUAMIO A BRSPS BEKR GIRK
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L) LT, V< YHOE L SHE THIO b Dt TR IR LIRS B & 44k 8ET
BTy, ShE T IcREBCEDN TN bODEL -~ 1o £, TOED, FA
B SR TIABURRIEED TR O HFUR M » bRE FHIZ Rb PR E H - 7285, T 0
BEEIRE I L ATERDZ VDT, BELSBECHMICL 2HE (8) 2Bkl Tn3
CLRHEPIBESITH S, i, BAKEHEKICEVTREORES &AL L OHFINEET,
AMEEIIHICIRBRAR PHEOBICIEAT 3 T LB TEFIBIRL, CORETT TIkEh
TR2bDbF o1, TOIERD, F 1 BMATH OWMEORADER TR & HoE &
25DLERZI NG,

WFHRICLTHLUEDERR, TV y D I~2F4AHDE & SBEERRKR, Hibks
LUF + A XY rRORELE LRI TORVILARLTVWESDEEL NS, £LT, %
DOEHE LT, OBERICHWAEMORFEOS 2BHOBEMEVEEESNE L, @
BEREAEBEORKIC AR TEH O ABKIZIHEL, BELREVDOT, RESERKREOLS
RO ORERE M- SN o T &, SSIOEEL FMFRE WY, BEKICE
AT DO & 72073, FHEIONT A EEORBL/NS VI E, BEMNEL OIS,
LichioT, FEBRFcQOBAD» S, M3 Z0 oI, v~y oEHEROEE
ZPiRRT 2 LTOEMBOTVEE VA B, AR TERELIC X 2B EB/EOEICH LTI
DFBRICL BXRPBBEL 123,

V. - SREBRREOER

AETE, /= VHOEEOROEM, T1HbbH - S B E 0D D Ic> W TR
%o FFILEPREBEREMRD 4 F BRI BT 3 2 V<Y ORIE - EBHKE L TOEADK
BLREMRE, SLUThs LHFHH - & 0B%E S 3, ROVT, WEKECEA L cEBh
OHE « it SMBINIEHEEFANTHOFEREEH S I L, BIcBIAEFDOHE - it
KRBT 2EHIC DLW TR ZOEESH, HEEEZHO»ICT 3,

7o, [EHEEAIC V< v RS BIFICERA S 2RI’ (6 BED) 4R OTRESRT
TV, T OMMOERRI S HBEEEOSVEE WEaSEREE) LoBRLE, a5
N oD B T ZHBM OB OALBERE >V TERT 3,

1. EROBIEEBHRES L UH - i 0oFEHKR

1) B B

FHREESHIRTIE, =<, b Fey O « B OAE IR, Bl EcRELT0 3,
Lo L, BB LIS - T 2 EIRORTRECREF O (BEEh - AEh), 2 LTI ol
B EELEDFAE S X UM « S04 & OBIRIC> W TOTIETIZCIE 1T,

HESHA DSHARKZEEHRICB T Blc- 1flickdE, ==Y, b FeYDRELDTL
DR/, PFTY, IXF5, NIFY, ¥FFE, AV, Sz LOBRKEIAT, o
FIFATYHIF, NV F, 954 A YN RALSNBVE LTV S GENE, 1966), F7-
WH (1941) i b F= Y REOHKRE L TORRIBEEhObOBEVE L, 1, AH
(1983) Tz =v, b F=YOEAKEHIKE X > TV B0 RBETABRICAMBHEOREL 5
FIEERTH 5 LB, BHTOEBEMALTIVWELTVS,
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#6 FEMRE LIBIAROHITEL Z ORI

Table 6. Survey of fallen decaying trees by species, and classification of decay present

Fallen tree No. Tree species Classification of decay
at each altitude

500 m (1)
1-1 FOF = ¥ (Ag) High « #8841  White rots, brown rots
1-2* I X+ 5 (Qo) -~ BH Indistinct
1-3* z v = v (P # f f #H Brownrots
1-4* v o= v (P) £ f B H Brownrots
1-5% R = v (As) =] 4 1 White rots
1-6 s~y F Y (Kp) S B Indistinct

700 m (2)
2-1* FF o= v (As) 8 ®@ J& Hh Brown rots
2-2 v ¥4 A N (Bm) A~ B Indistinct
2-3% z v = v (P B o B Brown rots
2-4% FF o= v (As) ## f B 4 Brown rots
2-5% z v = v (P) B e B Brown rots
2-6 5 A h v N (Be) S B Intistinct

900 m (3)
3-1 5 4 A v X (Be) A~ HH Indistinct
3-2 T v o< v (P) =] iy . White rots
3-3* RN = v (As) $#8# f J N Brown rots
3-4* r v = v (Pj AEH - $8EEN White rots, brown rots
3-5% FF = v (As) ¥ f B 4 Brownrots
3-6% z v = v (P) AN - 18BN  White rots, brown rots

1100 m (4)

4-1 ¥ 4 A v X (Be) =] i v White rots
4-2% z v = v (P) 2 ® & H Brown rots
4-3% ENVE ) 18 f& & . Brownrots
4-4% z v o< v (P) 8 & B 4 Brownlots
4-5* FOF = Y (As) =] i3 fL White rots
4-6 z v o= v (P) 8 & B 4H Brownrots

A * zo L THAEFOITON TV S D,
Note) 1) Asterisk ( *) indicates fallen decaying tree having natural young seedlings of Todo fir
and Yezo spruce present. 2) ** As: Abies sachalinensis (Todo fir), Kp: Kalopanax pictus, Pj:
Picea jezoensis (Yezo spruce), Be: Betula ermanii, Bm: B. maximowicziana, Qc: Quercus
crispula.

LIF, +4EMKIcE T 2EAROBES L OBHOBHEEZo Lo < Vi « IOEESR
B (R ZREARAERICOVTREY %,

2) BEMELULE

OO TBAEL (BES 1,459 m) ORILOFER HESH 500m 25 1,100 m ih i T
i, TV=Y, b FevEEETAEERHERMMSESL L, BESECR Y- FEFS, £
EESEICE S v NEBRRT S (K-8), EEOKRBHKER 1977) ik 5 &, T IOHE
B 730m A0 OREHI 10 ATAKVWL 11 A Ha»oBES ATHETT, RERIER
160cm B TH %, Z LT, TOAD EW EATRESENE LD, TRt - TERFES
L5 LAESET BHE - it &/D72 < 1 (EREADR « IR, 1969; SiEHE, 1979), %7, AilDILE
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Table 7. Relationship between tree species and fallen decaying trees having natural regeneration
(seedlings and young tree stages) of Todo fir and Yezo spruce present

BFHHE 3T A AR HEHEALL
st & Fallen decaying Fallen decaying Number of fallen
Tree species trees with trees without decaying tree
natural regeneration natural regeneration surveyed
= v = v (P) 9 2 11
b K = v (As) 6 1 7
I X F I7(Qo 1 0 1
v ¥4 % v ¥ (Bm) 0 1 1
Ny F 1) (Kp) 0 1 1
¥ 4 h v /¥ (Be) 0 3 3
6 & 16 8 24
6 species
) &6 &b,

Note) Collated from table 6.

—HEWKIC I v A F Y F i F v FIBEEL TV A DI EMKNO T V<Y, K
VIFEEEARIC L > TEH LTV S, AEOHEAE I FCHEMMKAOBIAL 2D FOEFHE - 4h
BERFICIT- 7 (®-2),

LicHiE b EEE 200 m BICHEREEY, TORUBTEESCHAEZZAEN 6 AT
SFLHLE, ZLTIHSOREARICESAM LT, 20kE B, TRFOBELLOE
R - AEENORIZILERL, X520 HIcEB T 2HM - YtoRKEH -,

BB, TITREHFRE 2MICHT 1, FOHHEAEEIBSELSE , Mo
BERBREIHICE VT 7 v 74 D LBRFO 2EBOERFBEASEES N (GEEE, 1979), Lh
bINSDKERTMEBORARFFHICRE LLBEEI TVEEELIONIDLTH B,

FE 3 1983 F & TOTHIISRERAB MR LR 2 T, 1984 FEOHFH EFIIcESNIC
-1

3) BERBIUBE

BIROKE LBER N B L PARNORFHREL £-6 10K T, R&ED SEROKMEE 20
DEHHE - YIMOE - |MOBIREMO LD B E (F-7), =/=vY, t Fov ol - Yillorke
Bxv=eyd b F=yofKEICRON, BEPICIXFSEARBINICID S &b
%o THIFEHE (1966) DFRAEFERICH A~ THAROKITER /D, iz, HIKI EDEFHRRD
FABREREERBITRT, K6, 8 OMRICL - TR EEHHEDOBGEEA 2 &, WIS bIcE
BENOEAK ETRIFEEFERT, £, RIDBOsHBVERICS L VEFE LTV EH
HEDONDB, COBHRIASL, FHFRHALLZ T /v YR b Koy OETADE AR, 1BE
BRI IS 23N, WICHEBMNICE 2HE BBV EHEES R B,

F1, RBICL-> THARLOYMOEBEERLNS &, v~y TRHEESH & EES~B
BIZO>NTHEEL TZOMMBEL 12D, =+ F=y TRPESETEV, chid, K-3icxt &
B0, EFRALRE /2y Koy OWMEEIAGESIICHEES 3 C S AR L7458 T
HY, ez V=Y BPEAREROHT 3KEEOIVEVEETH 2 EERTHDEVL B,
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Table 8. Number of density of seedlings and young trees of natural regeneration on fallen
decaying trees

Fallen decaying tree Pj As

X

P2 ) .
& (cm) AE (S-+HD (ZKﬁ/m) AE (W HE) (&%/m)

& = (m) Diameter Number of Density Number of Density
No. Length of seedlings (number of seedlings (number of
(m) mid-point (a+b) ~ seedlings (a+hb) seedlings
(cm) per m) per m)
500 m (1)
1-2 8.3 80 5(3+ 2 04 8 (10+ 8) 1.2
1-3 14.0 75 66 69+ 7) 4.2 1(9+ 2) 0.6
1-4 115 40 52 (47+ b) 4.1 1(8+ 3 0.7
1-5 7.6 45 28 (19+ 9) 2.5 5(15+10) 2.0
E B 2.8 1.1
700 m (2)
2-1 14.0 60 18 (15+ 3) 1.1 4 (16+18) 1.1
2-3 4.8 80 28 (22+ 6) 4.6 9 (14+25) 2.9
2-4 9.2 45 41 (20+ 21) 2.2 64 (47+17) 5.1
2-5 8.9 35 34 (22+ 12) 25 ( 6+ 5) 0.7
SE o 2.6 25
900 m (3)
3-3 11.0 80 44 44+ 0) 4.0 0(8+ 2) 0.7
3-4 16.8 60 123 (92+ 31) 5.5 137 (72+65) 4.3
3-5 14.8 40 16 (14+ 2) 1.0 6 (46+20) 3.1
3-6 5.5 60 66 (34+ 32) 6.0 6( 6+10) 1.1
oy 4.1 2.3
1100 m (4)
4-2 7.5 35 172+ 9) 9.6 5(20+ 5) 2.7
4-3 7.3 70 139 (15+124) 2.1 111 (21+90) 2.9
4-4 11.6 80 5 (68+ 37) 5.0 912+ 7) 1.0
4-5 10.5 65 134 (98+ 36) 9.3 5(12+ 3) 1.1
RO =] 6.5 1.9

) As: Abies sachalinensis, Pj: Picea jezoensis. 1) BE RO A%EWRE Lz, 2) 41 #4550
cm PlE (a). 3) f: #&E 50 cm LT (b).
Note) As: Abies sachalinensis (Todo fir), Pj: Picea jezoensis (Yezo spruce).
1) Only density of the young tree stage is shown, 2) Young tree: tree height over 50 cm (a),
3) Seedling: tree height under 50 cm (b).

2. ¥ hitOBER

1) B #

AREIT, BERFHEMKIC BT 2ORKEFHF O V'~ v « YIS OFEEEH OESHI L
DOEARELHO = v < v - Pt 2FAERIc>VLT b2 ofE, HEEES L URESOH
WREHESHICT 2, MAT, @EIEDO TV =Y b N2y ORREHR « Shihici8rinc g4
ZEHMOEERET > V57 4 v 2B (SREEL 1979, BE-16 8L 17) cBLT, SxD
HIL MR EEBIK BIcAEE T 2 98 2 R ICFHRSIERAE AT - THELBES L OMERER
B4 %,
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Table 9. Number of seedlings and young trees on which a disease survey was done on fallen
decaying trees and on the forest floor

B &

Number of trees surveyed

r v o< v R =
% . d% Yezo spruce Todo fir
titude B K & 57 R B 5 N #K K B
Natural Natural Natural Natural
regeneration regeneration regeneration regeneration
of fallen on the forest of fallen on the forest
decaying trees floor decaying trees floor
500 m 128 11 42 58
700 m 79 8 83 33
900 m 184 16 132 41
1100 m 243 6 65 29
it 634 41 322 161

Total

2) BEMBIUAE

1) OO~Q@DFEIE 1 D 2) &6 CHUIENTIT - 72 (X-2), HicQOFARIMER LD b D%
MREL, 1972F~T4 0 3 HEFEFEE LTHE - BPICRE - BIEERIT- 1o 12, FERS
1o TIIERBHR (1979) Ic L B4, 1EHES (1960) DHEABEL L1, BB, EERELEPE
RBOBESEI S icmaicid, 2l - SEEEBRSEHHAL TIT- 7

1, QOHFER, £-8RTREROHEARLOH « P EWRICIT - 12,

IS, QOREICHYI-TE, ROLIRHEEERITT 7 V574 9 LBEHROWEE L E
L7z

OME[1]: 1 BlEOLHED 1/3 IFIcBRE2ED b0
@hE[2]:1/3 L E2/3 UTiciEd kb0

@HE[3]: 2/3 I L@ b

@HE 4] FE2ECERBTDON LD, FHRICL - TERTLRIHELLD D
BERVES L ICHEEOSITA2BHL, COMIBREEL L > TAREOHEHES L
7o

HEWNRELIcz =Y, b P2y O « I OAELR-9 ITRT, fIKETRTV~y 1%
, £z, MIKETIE N F=uy B0, 58, @BLUODFHE L 1985 4F 10 Hh~TFAIfT -
120

3) HRBLUEE

AFERMOHKERH O = /= vt - Piiih S 128 13 BoEsREa iz (E10), chso
55, 7 boxY [EAKRE, BESERE, KELORE, PALsRE, 7 vF1v o5
JBRE, BEU LMY 7Y F 447 v REHRE O 6 FAYREME & 3 5tz WEM SR 511
i, (1) AF/EHANO = <y REEAR R, ThooBic & 28k, Ik, £ LTI
RN, QERMEFEIOL LD, LI CILBRIET AHESRAEL, &5, Q) hoD
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#-10 WIKEHO = v= v « Ph SRS OB

Table 10. Fungi found on seedlings and young trees of Yezo spruce in natural regeneration on
the forest floor

5] % FHEMAL S &
Fungi Part of attack
Atropellis treleasei (7 + v <) XA E) 955 « WL OYIRE T

on under part of weakened or dead
trunks (young trees)

Botrytis cinerea (JKE.H V) i aEs
on needles (seedlings)

Chrysomyxa deformans (b~ 9 & X HEH) HE - SIfETEE
on nPSW foliar buds (seedlings and young
trees

Lachnellula calyciformis (35A L v HE) HIoHE - YRR
. on weakened branches and trunks (seed-
lings and young trees)
Lophium mytilinum (BAEREE)
on weakened branches and young trees

(ditto)
Lophodermium nervisequia (.35 \WKEE) Wikt etE

on needles (young trees)
Lophodermium piceae (FE3-2 WKE) §iE

on needles (seedlings and young trees)
Phacidium abietis (7 7 ¥ 5 1 U LBREHRE) Ethp§tiE

on needles in snow (ditto)
Phaeocryptopus nudus (GRIEEWREE)

on needles (ditto)
Racodium therryanum (FEEEREKE) Erh OIS

on needles in snow (seedlings)
Schizophyllum commune (ATt n¥$4r) YiktE

on trunks (young trees)

Tryblidiopsis pinastri (F ) 7)) 74 4 7 ¥ AKAGKE) 555 - kidEk®
?dn br?nches and weakened trunks
itto

Tympanis piceae (FFEHSEN) Wit DRETER:

on dead branches (ditto)

FWE G EIICBEICRE L TV EEDRTH %,

TIN50 LHICHEESRER EHARANCLC ML, BEhs L BRMSERDO V< v
BAEBD TE RSB T W, LW - T, RFRIMKRTORAKREFRO = /' <Y OPPES
AEATHEERRETH 5 EEET 5,

$7, SESTORKLOESH - hir»r SRHS W AAEZRO LD bOHEK11 TH
3, BHIEh 9B 10 BoBOEENMIKRES B L, BALHEE, Y 7Y F4 47V AB
WRE, 77 v F 49 LERKRE, Phoma @D 1 HB L U Rhizosphaera pini [4 ¢ HERIHRE]
DF 5 Fld, 5 500 m~1,100 m OLEVERICHMT 5, L L, BESEKEERROK
PREEEHET « M) S BB h s, EOESORIREHH - YiktH» S bbb anis - 1z,
COMAD—2E LT, [EIRTOMKER EEAERE 2SI -> THEBINEALAT, &
5<, BIALRMERLDEVABICH 5 1-DICHEEERBREOERL YTV A, BOHRE (k
S, 1960) BTEILL L, TOLDIOEBFEELBVI L, FLARFEROMLERMEELT
ORE (GBS 1979) PHKROBEBIRELOBETEZEILICLEbDTHA D,
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Table 11. Relationship between fungi found on seedlings and young trees of natural regenera-
tion on fallen decaying trees at various altitudes and the number of fallen decaying
trees present

HRRE B & OIRRE
Dieback and canker
B & 3
Altitude 500 m 700 m 900 m 1100 m Total
Bthif -+ -+ - 4+ - 4+ = 4+
Appearance
I
Fungi
Atropellis treleasei 4 0 4 0 4 0 3 1 15 1
7 b oY 2 ERARE)

Lachnellula calyciformis 4 0 4 0 2 2 2 2 12 4

(DAL »iRHE)
Lachnellula sp. 4 2 2 4 0 4 0 14 2
Lophium mitilinum 3 1 2 2 1 3 4 0 10 6

(v b 2 — LR
Macrophoma yamabeana 4 0 4 0 3 1 4 0 15 1
Scoleconectria cucurbitula 3 1 4 0 4 0 4 0 15 1
Tryblidiopsis pinastri 0 4 2 2 1 3 1 3 4 12

(MY TY)F 447 ARHERE)

EHRE B L OERKRE
Needle blight and snow blight

Phacidium abietis 4 0 2 2 1 3 1 3 8 8

(7 7 v7 4 9 2 FEHE)
Phoma sp. 4 0 4 0 3 1 4 0 15 1
Rhizosphaera pini 4 0 4 0 3 1 4 0 15 1

F) * BEOMBLL -~ EABRESES 44K 16K

Note) * 4 fallen decaying trees at various altitudes, 16 in total.

¥/, ZOLox =V ERH - ORICEFEROMET 2E8KOKTE, P TVFaA T
ARMHREP RO REVEERL, 77 ¥7F 4 7 2FEKRESHICRS, LerL, bYTY
T4 ATV ABRREIR, F-10CRTEBD, TOFERA, b5 VIIEFEED S B THEH
- OB OHESEA LG T R IR EOEERETR Y, —F, 77 ¥7 1 v AZEKREIIHEMD
s, JbEEhREOMES - FEHIKO T V< v OEERFEE STV D (EEHD - 1%
1972; S#EHR, 1979),

X5, FREH « HMEKEFHHNOH « 0 7 7 ¥ 7 4 v A BEHOWEKRN A K-8 1275,
Ty, b Py RRAHE - S8, FFIcBORHERBREIESES R EE L, FICHKERY
BOATE LV, HEESFERICES 700 m 2BICZ OESEL 120, £/, s bicsE
EDWK ETOWEESEAR Lo Zh% EEl->Tw3,

DX RBHERE, AFAEMOES 700m 05 L TRICESEPEZE L -TVWEHEEL
ILFFTELH BN S, £/, £8TRLALI I, FHBEWURHEAKIZINT 35~80cm
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K-8 FALBLUWKRETOZ Yy, b FeYOEFHRO 7 » ¥ 7 4 v ABHEOHERR
Fig. 8. Damage by Phacidium snow blight on young trees of natural regeneration (Todo fir and
Yezo spruce) on fallen decaying trees and on forest floor at various altitudes.
) LHE 2:9E 3 #HE 4 %E @ HIKEHE, O0—O: fIAEHH.
Note) 1: Slightly infected, 2: Moderately infected, 3: Heavily infected, 4;: Acutely in-
fected. @—@: Young trees of natural regeneration on forest floor. O—Q: Young
trees of natural regeneration on fallen decaying trees.

DOHRRFEEF > TO, Lich->T, EAREOHBHKE XD &7 OHRFEFFVEICSH B
&Ly, EARLEOEHRGEIINKKD N & 0 FRREDLBERETH 2REE GBiR) »
SHEETXAIEAEERLTVLS (BEE-18~21),

3. EFIMLIEE

) H B

IVOD 1, 3 OEBRPEROBBICESWT, =V <y OMENsBITFIcAETT 24 O THIEEHES
IRV, 7O ERS, ébk%gkkﬁ%F@*ﬁﬁ@%ﬁﬁﬁ%ﬁ“f,;@ﬁimj%
LoD yHEFHIT OWTHSMITT B,

2) BEMBLUS®
EEMOEEFHERMHAICE, LE LB/ MaEic V=Y,  FeyORARE
MBI ICEB T 280 h 5 (BHE-22~29), T0D k5 BEFEIFHIE, BAREEZFIAEL
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T NT 1969 FRiHEOMBERIRICHE - TH U AZERIITS 5, ThoEHBIFH (IT Mk
BEIML S0 D) 1, MEROIREE, i, B LItk - T, QRIlE KR H (9 4k, 970
m), @iz Eih (16 #kBE, 550 m), @R + =7 FXih (8 #RHE, 930 m), @Mk (41 #KHE,
580 m), OIEREEUKERM (16 HHE, 615 m), BXUGEAKL (16 #¥L, 570 m) © 6 I
Xaah 3 (EFIRRSEioRBROFRER, X-2),

BHR - AR X D BREFHIEZ, BIoH HHEKEE DI E VT, RO &S 5ikE
BBED SN,

O+ HHERU AJBHBRESNTOTEENS 3 VIREXRELLD, HIHRCKESERO

KO B TEHRENRAE LIS W,
QEXEDIY, H - YHOEEEHAET 2EABEMPRALICLL, KIKBALLLELTHA
EOEL,
Q@ZERFRHIT LA b 0PV LIMIIZIC S 5 T EMBE W IHREESBR L,
@OiEHET 2 RBAD L VO THEIC L 2 EBHE LRI DIT W,
ORFKRE L TREEHR LFEAESS Y, BTOREE - #IF, FEZOET AT, o
DYIREDDIS N,

Ok RUBESHES L, BHEEESEDIZ W,

Ot R, H 5V IEWVERE R LTV B oI, BchEMOBEOHERIER & 15
DIz, THNICEBFEZPHDOERE/DISN,

@fF UMt RMEIC & » TRIDORE 12 D BN TE I ERT B, BREERKBEOREL
WAt E 12 > TV B,

IhoDHERIR, BBOY Y HRIRICHNTHERER S EHFICER TH 2 LA RLTY
%,
ARFZE TR, BHBHREHTHUCE VT 6 HEICh 1 » TEMIICERFNE S O BAREE 41T -
TEt, $1b5, ARE | FHICE, OZh s oFEREHFIHANCHEE oy P2/ (1 7oy
F:2mX2m) FOEREL, @7 oy FHICH L TORLHEMOMKB TS EHIEL, G
Bric 7oy FNTET TIEFEL TLAHEM AL TIREN - TZO—E 2 EOREHICH Uiz 3
HiLt, B2EBLBRORAETIE, O oy PNICHFILT 2 R2HE S MO T T hok
BAEKZ, ZORERNOHEER OQOREEOHEICZLITHIEHBMOLTE 7oy MAUICED Y
Ui 1838, RicHlid o h O P REHERHCHES 1 FHOKEA T TRESHIEESE
B OWENED Sz, F2EELKRIEZ OHEE SEAWICIT- 120 B8, SIALE o
BT S BEBEREE L TRARE(EE - TWAE Y, HED2% 2 HFROEKED %2
U, FERBOTBEEIT- 10

AR, B I1EEH1980) 113 7 B LANIZIT- 7288, LR E B, ZOHKETT TIRBBER
RHERB OB >7 oy bbb -70T, 2EHLUEOHEER, BEESERINOEE SR
JEH% 6 HTF~6 HLA) wHEiEL 1.

3) REHELUEE

B-9 &, FEREFHGI OB, BESRAREIC X 2 MRS O EERICESTL, 1
m? YD ICBRE LIS 2ENERE2 > TRLEDDTH B,

BRI OREBREFIIC 351 5 1980 SEFHAMD © v < v HER O HG 3 4~12 F O HEH
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RILE (k) (OMIE 970m)  MOEEE (41 HIE 580 m)

Conglomerate site by andesite Sloping site of forest road
1980F RERF Hm 14~32em 14~260m
oor B T~EE [ O—oo o A~10%E
n=48 n=223
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Hid %3 (16 HHE 550 m)
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Site of fallen decaying tree
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100¢ 4~ 8E4E w&
3
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£ n=31
g 5
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8 /M’H
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% A/A 1 1 ] J

2 T BT (SMBT030mm)  ERRIRICER (16 #43 615 m)

Conglomerate site by

1O()/-Do/ytr/c/wm site 10~ 18am ) Tokachi weldedtuff 1 ;:1212 ;mi
o Q“kﬂ\&étgﬂt i SO
§ & [ =25 [
%_ e 6ok n= i n=42
o b i
>
8 £ 0t I
Ug- 1 A 3 A 3 J
1980 '81 '82 '83 '84 '85 1980 '81 '82 '83 '84 '8H
REFE AEFE
Years surveyed Years surveyed

B9 HHEFHICB T B 2 vy RBEH OBRERILE & CRESRRGFER A OHER

Fig. 9. Survival of natural seedlings of Yezo spruce at particular regeneration sites and the
progress of seedling mortality caused by Racodium snow blight at the same sites. )
B am?4) oAERYT, O f#SHA O RBERREIC K 2R, A thoRRIC

& B IEFEHER. :
_Note) n: Indicates number of seedlings per m? O: Healthy seedlings, @: Seedling
mortality caused by Racodium snow blight, A: Seedling mortality caused by other

factors.

Hich -7 Thid, ZhoORMOE D & ORBMERRERICRELLIEE2BKRL TV,
Ef, HBIOES R 10~32cm T, Kilrg (KD H, BFEEHCEHEM, 2+ 7 Fitosgia
g Eik v ROVERERL TV S, $/, 1 m? 470 OEFRKE, BIKEE2ECLTORK
EFIc BV TE L, FrcHhlEE THIL - 7
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FREFB OB AR OZRIZ 70 v b OFRICET T2 2/ <y ORMIAY, BF
BAE BREEOEVREICL - TES L LTINS, ENTOHEB, T TOREEEL
YHNCHE LT, COXSAERREPEZ VW ORFEHEN S,

i, BEFHBORBOELE A2 E, V<Y R NTOREBKES THCHRERIC S 3 75,
1985 FBIfE, B BE < DEFEBBRLICERT L T3, L L, BIRKEEBRL £ TOBKEFHH
THREFERIC X AEHEs R s N, HclizEicaiicshhbsm-TW3, BIKLE
ZRR < BB EI T HIPIC (224001 A BOHERES S W ICAREOBE O/NS - 12, X
Bl O>NTRAICENDBEE - TELIEILEBbDEEZ SN B,

DLk, Hud THILIA OBBREH NG /<y RAREHHEOVMIEE I & LTI b BRIFnR
B THh B, Thic LT, Hud SHUZERORB LIt A8 GRHCREEM ) ¥ —) ORI
Z (BE-29), zhictk-> TRHRICEBERFEOFEE ORI LTV EFEING, Libi-
T, RATHEFREOTERE L COMIZ FMBAEITIICY L ->TIE, BIcE2DZ EobELE
RLITR, BT A EOHEREPEBLOEC v iz WK O#E (BE-27), 503
MaEEE O & 5 8 ATEBE OER (BE-25) BEPEEND, £/, AR 0 v PHOKES
JRRFERHER O Z  BBEADTZ T THEIR L T, Lid-T, HREHITIEOEAADC &,
AJBOEV—BHK TS, £ TEET /ML L TIcBL AR L DARELL THEST
THEURLIEVWE S ICSE 2N EERFEEE NS, 5 LABA» ST 2 LRI 2HE(R
ELENIFEREBVEZIHDTHA I,

A, BHUMICH T BHBONERIRE

) B ®

TV ey RIKERERNE, LS, BB SR &, RIS A 55 OBIRTREL
T T A BOHERD S WEFKEDOHIC X S REL (BE-22~29), /-3 XMEICL ->T
L HAEZ HSRAET B0, HELNCEESERSICL > CHEORESBIELTLES T &,
X S IR TEIERERER (V0 3) 10k » T V2 vy OFHEZ OREM IEAKOMKTL WAS
ERTCE, BENESHICE N,

CO&SI, BHREFIMTT /vy BSL EHTESFERE LT, 70— A EEIRE
DEEHEL OGNS, T TARITE, TV YyHico  AEERBORE FREBLUS
AZL, Ak L R ERRRAEKIC 51 3R BORBE TV, EHLHICE T 5 M
EAEBREORDb Y IcO WTHLMICT B,

2) HEBLUHE

RO ERESERR N T, T/ < BRIFREE AR TR AR, PesER s Mt s &,
10 [HOMIED 6 FME D HIH & BARFEE OB AR L 7o (12, K-2),

1986 4E 6 A LHIh 5 7 H A3 T, SIREHID S TEICHE D B - bR 0k % X kit
WLKZRE & o708, EREERE (4 v 92 SZH) &vFHRmeE £ W CAERIRE odtd
NRABE L 1,

Fh, M EHID SIETL AR & BB SRR TERHA & ORI A EEIROT R &
MWD Sh, FEHET Ahf], 2 ¥ I ERHO 2 ¥ I 7 ORIBHICAEBIRE OBRS S B
CEEOEREHTCVE (BHE-15), #27T, M XHTI3 1986 4 6 H T a» 5 7 A LAichi
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F-12 V< v O EEREHEWE ORESHT
Table 12. Localties at which on investigation of ectomycorrhizal fungus on natural seedlings of
Yezo spruce was done

STHEOFERR & M (B m) HE AR 3] = 3] L
Various natural regeneration sites and Number of Height of Age of
their compartment (altitude in meters) seedlings tested seedlings seedlings
LIl CKE) i 30 & 11-49 cm 6-154F
9 #KHE (970 m)

Conglomerate sites by andesite
Compartment No. 9 (970 m)

Hid X (BALAITED B « C HETER) 35 10-30 4- 7
13 #3E (760 m), 44 FHE (635 m)

Scarified site (appearance of A-B soil)
Compartment No. 13 (760 m), No. 44 (635 m)

2 ¥ I 30 14-46 4-15
8 ¥KHE (930 m), 11 #KHE (800 m), 41 #KBE (580 m)

Polytrichum site
Compartment No. 8 (930 m), No. 11 (800 m), No.
41 (580 m)

L7 SREAT) 35 12-36 4-15
15 #RHE (620 m), 41 ¥KBE (580 m), 68 K (450 m)

Sloping site of forest road
Compartment No. 15 (620 m), No. 41 (580 m),
No. 68 (450 m)

BIK - Bk L
16 ¥KHE (570 m), 44 K (650 m), 98 $FHE (700 m)
Site of fallen decaying tree and decaying stump
Compartment No. 16 (570 m), No. 44 (650 m),
No. 98 (700 m)

11 #K¥I (800 m), 16 #HE (615 m), 41 HFFE (580 m)

Conglomerate site by Tokachi weldedtuff
Compartment No. 11 (800 m), No. 16 (615 m),
No. 41 (580 m)

35 13-45 5-20

38 11-38 5-11

< Marx and Bryan (1969) O HEic X 0FEL, £ LT, ¥ Iy FEEM<IREE S A Ta»
510 B FEICHIIT, ZhEFNEPRICEEORBORE & ¢ CERMAN O ERREL BK
HOPEEZEIT-> 1

3) HESLUBE

vy ORI, 2 BOALERE S | BOREERMSAY Shi, K10 IELHIC
44 ZEREOES 2 VWIBOMAAbEIC L » TH A 4 BIcXY L, SXFICEENE K
HEtOENRE b » TR LI, 1, AEEROEIZE 3 Marx and Bryan (1969) OIS
HoWT, SHEOSEREICKHd 3 ERERMIROEETRL, ThEERR (756~100%), R
(50~T4%), 58 (25~49%), R (1~24%) B LU (0 %) D5 7 5 AKS L, BIREME
nEShMEOXEL Y, FE2BOALBERESED THOLRTRIBE v, FrciZmE
OEMAFE UEAOHIE LB L TERSh T3 b0 b@Bb ot (BE-6), £/, HL U
EAIC MR OFE L DEARTEDLTED, AR L - TOEBICBETE

PGSR OERE LB LT AEEO—E, fiE (Vo 2) THERL L THL Ik
Thelephora terrestris Euru. et Fr. (T, F+ A X9 78) TH% L Marx and Bryan
(1969) % & U Marx and Davey (1969) O#fE4A b LICRIEL, hid [BER~7 ) -4,
CkEBRERL, BAWIE Y 5 VT ax s v a vEROER (I8 25~5u, 8F 3~4p) 51
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®E i HIRE T )V~ TteE (%)

Locality ) Pro‘portio‘ns of.ectomycorrhizal fungus groups (%)

3

L ¥ T T T T

RILE (X%) i

Conglomerate site by andecite

it € (B-C L1R) T
Scarified site (B- C soil) : t

AX TS REH z
Polytrichum site Tt Ut

hoE EF M| =2=Z
Sloping site of forest road Tt . [CeaTt

BlA - MR M b | e
Site of fallen decaying trees Cg& Tt '
and decaying stumps | f TR emmere o

33 TE-E 3 | Tt L Lu
Conglomerate site by
Tokachi weldedtuft

-10 HHEFMORRERMHC B B Cenococum graniforme (Cg) 5 & U Thelephora terrestris
(Tt) TR
Fig. 10. The symbiotic associations of natural seedlings with Cenococcum graniforme, Thelephora
terrestris and other species at particular regeneration sites.
m) EECHAET IEREO/IC L > THB AN D 7V — 7 IZX45 L1, Cg: Ceno-
coccum graniforme, Tt: Thelephora terrestris, Cg & Tt: C. graniforme & T. terrestris
2 oA, U kBT

Note) Seedlings with dominant ectomycorrhizal fungus were divided into four groups.
Cg: Cenococcum graniforme, Tt. Thelephora terrestris, Cg & Tt: Contamina-

tion of C. graniforme and T. terrestris, Uf: Unknown fungus.

Tt Jcaat
ATV

BLHMR] KT %, 52 DR Zak and Marx (1964) & U Marx and Davey (1969) ic
& - T Cenococcum graniforme (Sow.) FErp. (R5ELHEME, v —/ 39 2 oK) LEIEsHh, &
OFsfd [RBR~BEBEE2EL, BEEESBIED L > 5HE% (M4~6p) HSHEIER] 254
B0 /o, MIBHL GICHHRLEME VT 4 £y b OEROHES N (BE-6~14), Marx
and Bryan (1969, 1970a, 1970b) ic &k % &, §iE i Pinus (= V@) % Picea (v EB) Hic
AL, %7 Marx and Davey (1969) £ ¥ Zak and Marx (1964) I & 2 &, %13 Pinus
(=v@) OEIHET 5, &7, CoftcETFORMERBOHEGED SN, ZLTH-10 D
LB, Thelephora terrestris |3 6 FEORFKREF ORI T EBicH Hh, SHTHHE|
KB EERC2TOMITR U TEVEE TRINS N, Thiet LT, Cenococcum gra-
niforme FEIK < IRR LT RH&hie, ‘

Ric, BIMTORRLRE 7 5 2BIOHB OB (EHR) 2K-11 17T, EREREE
(EER) 3, B 2 F 27 8kHh, LA, Bssamths L OREEETRERD 7 5
2% 60% ULZEDTED, ChoDBfTOx Y < vHlHIZHEBTOALEROR R
TEHIENTEN, CDTEND, /Y BALEREET HO— Kz h 3, Le
LEAn, M3 EHITRMDOFERER I R TEBOERESEL Thv, ol i,
=y O « S —ARRICDIE O E WS RERDEERER (SRBEB, 1979, 1980) &b+
EZBE, —BMRIANFEEREOEF CRAIELITHIE VWL 5,

MAT, Tns 6 MORKRER M (F-12) 3@ 2883, WIFh b EEOHRI/DI
{, POBREBETHEILTHD, TLT, TOLHRTHITH 31D IcHZ AR, ftho
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® £ RO (%)

Locality Frequency (%)
Conglftmﬂfte (sﬁafy) ar%‘ecite E__ — _l____q i, ] MT[P
Shatteen | [E e lule IN
Sloping site of forest road E — I G — ’ M EI
el |
X oE X Y E [ 6 M

Conglomerate site by
Tokachi weldedtuff

K11 BHEFic s 2 AEERBRE 7 5 B0 v < v RRERE OB 27
Fig. 11. Frequency distribution of natural seedlings of Yezo spruce classified by ranking the rate
of ectomycorrhizal formation at particular regeneration sites.
&) E: BB (75~100%), G: B (50~74%), M: ¥ (25~49%), P B (1~24%), N: 4
(0%)
Note) Excellent (E): about 75 to 100% of feeder roots mycorrhizal, Good (G): 50 to 74%,
Moderate (M): 25 to 499%, Poor (P): 1 to 24%, None (N): mycorrhizae absent.

EBRREEIH T v < ORI 13E L WALBIRE OB A 505 bD LEDLN S,

Magrx and Bryan (1970a) 3 & U Marx and Davey (1969) ik % &, T. terrestris RiHE S
NEEARCHEIIEAT 2B RALERETH %, /2, C graniforme iIZ5WVW T, Marx
and Davey (1969) 5, $MROMIEIGENRIZ S & L0 H3EOREFREH» SHIRERET R
25 L, HREMFICOHABIETH B EEERICL > THEAL TV 3, —7, /NI (1980) K&
O (1986) 13, = v HOBARRENSALEREETH Y, hsOMBOERIZRIEIY
BTRAEFAEA LD CERIRSTEET 3 LERELD, COBRTE OBEREER LD
3 - HEETHEXBAIRNEVC &, T, AR BEEHEDRASFERY OV VT,
HXRE OB VOTEBEORRMAEE LW L, &5, HIROABIIEEIIEREOREIC
& - TRE 3 DDA L TOXREME, MIROMAME, BNEREOILK, KoHHE OFEis
L ORREED O DREEHEETAIETHS] LB L TV S,

L~ T, LR 2 BoONMEBERERZ V< YORKTEEHICLE >-TEELLDTHH LV
Z 5,

BB, BEREHHIHO TV <y o RKERE IO AALEREORAER, THRARELZEY
1986 FEQREE K D 5 A Fa» A 10 A THE TR 2o OO EREREOFHEHRIZ
EHIROEBY TH -1,

5 B TFANCIREL L -k i3, TR ERIE L TV 2 RO MEL T 2 BORRE
DOERDPER SN, bEHLBHSEROERbED N, ZLT, 6 A LA»5 8 H EAORM
BRI L - fEihic 12, & OMIIRERSY I b1 TEROBR LERMPEEI N, RAIRTH
MBECTEl, 2L T, 8 Ah~THIC 5 LEARBAHREED, 10 A LAIC@FRERBD SN
{18 -1,

PLEDFR, 2 BONEEREOETHE V<Y OROMERE—HL, 5L REIT
—FEOKIERIC A B LRI N 5,
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£-13 MU FEHHI L DIREL 72 x V= v LR & IO SRS R R
Table 13. Healthy and Racodium snow blight infected seedlings of Yezo spruce collected at a
scarified site
HE: 19864 6 A THa)~7 A LA

Dates surveyed: late in June~early in July of 1986

B oA M .
REH () Number of seedings surveyed (cm) W "
Locality (altitude) LA ) FRITTHERS Height Age
Healthy Infected (cm)
13 #AHE (760 m) 26 27 7-23 4-7
Compartment No. 13 (760 m) 7-18 4-7
44 ¥HE (635 m) 27 31 9-21 5-7
Compartment No. 44 (635 m) 8-19 4-7

m * BREEODE~HED L O EER, PRLHEMOBEDSDRES 10cm AL TV
B, BRI ZOETRZ D00 -7
Note) * Seedlings with moderate or heavy damage were selected for the investigation. **Most
of the healthy seedlings were over 10 cm in height, but most of those infected by the
causal fungus were under 10 cm in height.

EIRMEES 7 7 ADLE (%)

% & Percent of each rank classified by rate
Locality of ectomycorrhizal formation (%)

AR FE4E

13 $AHE Healthy [ E l G I M l P M
(760 m) seedlings

Compartment | FERHELE { M [ P I N ]
No.13(760m)% Infected
seedlings
2N

44 prg ) Healthy Lel o [ wm lr]

(635 m) seedlings r v l 5 [E
Compartment | TERHEAE
No.44 (635m) Infected
seedlings

X-12 i3 RN 351 B Mk & B O TR RO O /A IR RIR It

Fig. 12. Comparision of ectomycorrhizal formation between healthy and Racodium snow blight
infected seedlings of Yezo spruce at scarified sites. )

A DAEEREREs 5= E: %E (75~100%), G: B (50~749), M: %58 (25~49%),

P: AR (1~24%), N: & (0%), 2) A EEIRE O3 Thelephora terrestris.
Note) 1) Ranking of rate of ectomycorrhizal formation: Excellent (E): about 75 to 100%
of feeder roots mycorrhizal, Good (G): 50 to 749%, Moderate (M): 25 to 49%, Poor
(P): 1 to 249%, and None (N). Mycorrhizae absent, 2) The specxes name of the

fungus is Thelephora teérrestris.

7o, HUIEFHIC B 2 LMK & B ESERERHES CUN DRRHE ] v S) B3
ALEREOTRIEE NS 120, 2 #Erolid A 5 K- 13 IR THEAREL, <okt
Fho B 2 ALBREOBIRIERE 7 5 2 0EI& %KD TR-12 12Rd,

56, R-13 OBRHRBIL, AF207 7 V74 v AFEREEFASEEOHERD & HEAR
KM B, BRI N ALEIRE L, Thelephora terrestris TH 1 (BE-11~14), ZHi3f
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FAERI O HER & BRI O kD SHER S i, L L, MEDOKTZ OEBREEICKEN
XL 50, BEHB L BRI T LR -1, Lizhi-T, BRfEEONMES S 3ALR
BEOR AR EEESHZEEL LN, $/, HIRBRTHINICRT V<Y OALEREBRA -
B LPTOEREN TSN, HCE I THOVEBORELPTVIMSEIH LI LW
AN RN

X5z, 198645 H AN S 10 A FANC» I TR ¥ I kb S EFMicz V<= v OX
KM AL, % OMROALHEIREOTMSSHE 217> CEAd, hELEXF I HO
—BORRICO WEAEBEREOERVBE s N, AF¥F TRV ~v3XF T (Pogonatum
urnigerum), % 1-EIIREZ Thelephora terrestris E[RIES hic,

2O LA E AT, A¥ T SEEMO 3 P (F-12) BbE &0, TRKHRHNERTTR
FIrBARIL, FhicitEd 2 ALEBREEFAN G, 2O/RR, RILAAXF IS HOTN
Ti2 T. terrestris DA H 0, OEADMERICZ F T HRZEORRICHO L S IC>0WTHE
BLTWA0AHE L (FHE-15),

¥, FEEoOvy<azx¥F¥aTroids, R¥ T4 (Polytrichum juniperinum), 3 A ¥ 3/ (Pogo-
natum inflexum), 2 €4 4 5 R ¥ T4 (P. contortum), £ 4 ¥ 71 ¥ 3% (P. japonicum) KT I ¥
2 Z ¥ T4 (P alpinum) I bAREZHEEL 12

—F, Ty RERARREIIE  p oS 2V RS ETISEH T LRSS TY
% (G, 1923; A%, 1925 KH, 1931 43, 1936, k%, 1972; dbimEEMKE, 1980), L
L, ZOfH, BHSEENE - RELHEFAIERS 50, Lich-T, ZORETHS
DI - e A F TR T B T terrestris 13, /<Y ORKRTFEEFICBS T 2 A4LER
HE LTERSYDTHEBRSNLODTHS 5,

VI. B DELE

1. B & :

b BT 2V <y ORECET WS, ATHHICET 20, # - OB ORE
BR7E (NEF - Rk, 1954; faf, 1956; 8 - #+ b, 1959; /58, 1960; SifEHD, 1979) & RARLE
MOBABME (L%, 1935 & « B, 1948; &3, 1951; T - FA, 1952, 584 - §E, 1955;
kK « H6H, 1955; YokoTa, 1956, 1957; %R, 1956, 1958; 8 « fi+&, 1958; 588, 1959;
g, 1959 FE S, 1977) B9 3 bR oh, HREERRETH 3 HXARKDKREHRFLHRIT T
Wb,

F I TAME TR, TBRARKO LY <y RBEFEHARICHT 20RLTV LEERFRE IOV
THE « BEAIT-> 72 DT, AETRZOMBEICOVTRN, HE - PiBEREICBIT 2R « A
AR L THEREH ST 5,

2. BEMBLUALE

ABFZ L, B OEIKES - MIKEH OHE « Pilhicxtd 2 B O E LT L T, B UHEE,
BIUHETIT - 10 LI 19724F~T4 O 3 H4E, F « BUNIT - 721375, 1986 SEFKIAE TH
2HBETEICEML, BEEEREL,
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Table 14. Fungi found on sub-adult trees of Yezo spruce

4] % BHERA 2 &
Fungi Part of attack
Atropellis treleasei (7 b o~ AHFHE) NG5 - MRS TR
on under part of weakened or dead trunks
Chlorosplenium aeruginosum (97 & 3 9 7+ | KEA
&) on dead trunks
Chrysomyxa deformans (+ % b X U3EE) =S

Coriolus hirsutus (757775 % 4)

on new foliar buds

R A Y -

on trunks just after death

Dacryomyces aurantius (75 %2 5 ) F e

on dead trunks
Gloeophyllum odoratum (=447 3 % 4) G

on dead trunks
Hirschioporus abietinus (/54 % 4) IRt

on dead trunks
Hymenochaete vasudai ($/Xavoaé ey e

*) on dead trunks

Lachnellula calyciformis (34 L o iKEH) B - e

on branches and trunks
Lophium mytilinum (v & 2 — ARHEEHER) B - g

on branches and trunks
Lophodermium piceae (¥£3.2 \VEE) Fagid

on needles
L. nervisequia (3&3- % \\VKE)

on needles
Phacidium abietis (7 7 v 7 4+ v 2 BEHKE) EPTFROHE

on needles on branches in snow
Schizophyllum commune (X Tk o % ) T ENARY -

on trunks just after death
Stereum sanquinolentum (¥ 9034 4 & K %) FFESL AR O T

on under trunks of dead standing trees
Tryblidiopsis pinastri (v Y 7)) 54 47 ¥ 2k =59 - REPER: - i

%ﬁﬁ) on weakened or dead branches and trunks

Valsa abietis (¥ + 2 # 5 kRS =55 - WS - i

on weakened or dead branches and trunks

3. REBEBLUE=E

BRABREO L /2 ictd 28 LTH-14DEBD 16 B 17T ESsBREIShE, Cn5 b
HE - SIBEE T ORI N D IERRE CR), PALwHESIVELZWVRE ) =
THbo /s, 77 749 bFEREGRBE N0, HEE - HEBBEOEERERETH 21
BERRERIBDSNLh o tc, AMBIHIEEELT, 75509554, TH* 255, 2x
koghy, Yngayy, BLUFvoasrerEsitians, ChodsARBEcEERE
FIRERZ6DTH B, LEh-T, FERL UBHEROBEEBORLESL LT EET S vy
DA ZRPEMEREICH 5 L VWX B,

B, WERFEROBEICLSL, 7 b oY 2[R (GEEED - £4% 1975 B&-30) %
PIAL LT, < DRFEIC L ZHEOIEE 3HE « YIIBRPEOWERRE ICH~NTEIMT, Lhd
HARRRBHEEICEE > TOE00HMTH 5, >0, SRR IIH « SRBRICE S h-
O REERENDIL, BIRFHICHNIETH « SBEL D LELTVWEEVWL B, 12727 b
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o~y RO AE, EE 700 m~1,100m OREICEET 2V <Y OFERADOTRICH S
N, Zhh o FRERTEE LHTVD, Liah-T, AREEERARKICBOLWTAHTNEKRE
ThbLHans,

VIL RARERREDEER

1. B #

BB HASHEER « v < vic o FAER VL LBHEFBE L TidL% (1931, 1935), T3 -
%4 (1952), 518 - FE (1955), Yokora (1956, 1957), KR (1956, 1958), &3t + Tt (1958),
B (1959), 5B 5 (1977) R EDHELH 5, THoOMEDE BEMORE - #ABICL S b
DTH B, LS NAEHAOEHIC IREEIDIECHEEREIZ W, 1, HRONEDS
FEFHIE b OPHERE T > T, EFLOBLOITOWTHE « PR L 2HHIIDI
<, bELICEEDS (1977) OHENA LN EDATH b, 12721, BEBHATT V< Ot
OHEBMIVWET BERFIN 1,2 & 503 (NH, 1941; A&, 1983),

—7, 4B(1958) i3, LB EORKREHERMKEFAEL T, BULLZLVEESH S L 2F
W, ZOREMIEE->RE-HE (2= VDY Y NF7 4 46Y) VW) —BDORFICK B
HEZNESTEHEROEL, ZOFRERILLTOIONY IV, 2 v i 7R CKMIBFTR)
DI/ avhr, AAAVITETHBERNTVES,

CIFEORIRD SESND & H i, JLHBERRIBO & H% S EEHH IR T3 2 OHK
Jork, 97bb, TV=Y ¢ b FoYHRORKREFICHE L TEBIRDOEENIMmD TKE S,
DORFEFORE & 2 2EAROBHEEDHVWFE L TORBOBRERRB T I ENTER
W,

ZITARETIR, /<y ORKEH - Eik 2/ 2 FERRMRILL, RAMKOKHERE
RAEFREL TV B ZHLAICL, #ie TRREFHFOERKICBES T 2 FEEBIC>VLWTA
Y %,

2. BEMSIUHE

AL, Bl (7T~9 HIE) P& FIbKHE (13, 41,44, 90,97 KT 98 #kBE) TiT- 7z (K-
2, TTid, HEMDS L TORENZERHSERROBII L TV EHTHY, T OMKIE
Yy HHEcELN, V=Y, b2y OBERRIGEEBBAREICEKEL TV, BILTOHEE
13, 1972 FE~'T4 4, BHIMKTO Zhid 1975 F~'80 FicfTV, Mg s bick - B - &
o 1~2 BlOEMEHEE - SHEH 2R, TOHE, FABRMANOHEEN STICHERZICHE L/
<Y OHESTA, REAR, B, BERSFICE CERERIL . RESQEHIRZ 08 THA,
EFREE, FEROMBEE, FTEAOBEERNELFEERL oo 58, RIE P (1955)
B (1959) BLUBEDS (1977) DMEEBE L LTIT- 745, Jofs, FRclEFEH (BFEW
) Ko VWTRERE FBBToEEEMVL,

3. HEEIUEER
V2 VEABBORAREORIERNE, R16DEBD TH D, BB, ALARLEAK -
BAZSY CHREESBL 1, BiETRE LR (SOREERC) ORFIRIEITH L
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#-15 xV'<Y ORBKRERRE TR S W B TR O S LR —

Table 15. Fungi found on adult trees of Yezo spruce—on living trees—

B %
Fungi

FHIWAL R &
Part of attack

Chrysomyxa deformans

(b b & HRED

Coriolus hirsutus
(T35 HT5545)*

Cryptoderma yamanoi
(7 avhir)*

Fomitopsis pinicola
(YHHN 3 hr)*

Heterobasidion annosum
COPEYE X Lok

Laetiporus sulphureus
(TAHT79%4)

L. sulphureus var. miniatus
(=R F4)*

Lophodermium nervisequia
(S 5 VR

Phaeolus schweinitzii
CEEPZE

Onnia tomentosa
(=4 X 94)

Schizophyllum commune
(Rxbogr)*

Valsa abietis

(# b 2 # 5 JEEHRE

e

on new foliar buds

59 - FOERL - B GOMIEF, Bmsh)
ont)weakened or dead branches and trunks (white sap
ro

HEAKE (MR, B

on living trunks (white heart rot)

AR - WPERE (OMIRR, BEEh)

on living and dead trunks (brown crumbly rot)

R BT GRBRLHER, ABh)
on )under part of living trunks (butt rot, white spongy
rot

R - WESERE (LMY, Bfmh)

on living and dead trunks (heart rot, brown cubical rot)

A - WETERE (OMIEE, efmn)

on living and dead trunks (heart rot, brown cubical rot)

on needles

AR - FEFERE TR GRERLHIER, BERH)
on under part of living and dead trunks (butt rot, red
brown cubical)

HEAOIRE (RBUMIEN, (RN

on living root (butt rot, white rot)

55 - IS GOMIER, Bamih)

on weakened and dead trunks (sap rot, white rot)

=55 - fsE

on weakened and dead trunks

—BIK - fSEARORE—

—on fallen and dead trees—

S %
Fungi

FHMA 2 &
Part of attack

Aleurodiscus sp
(7ﬁ:7v797®1§)

Armillariella mellea
(F3554)*
Chlorosplenium aeruqinosum
(v vag sy
Cryptoporus volatus
(e b7 F 4 4)*
Dacryomyces aurantius
(TH*27354)
Fomztopszs insularis
(vvH
F. officinalis
(x79a3)
Ganoderma valesiaceum
(=v%2v 97D 15E
Gloeophyllum odoratum
(= A473I%73)
G. sepiarium
(FHAH3 5 H7)*

3:4
on bark of branches

RRTES « ARR (FUR 4L

on under part of trunks and stumps (white rot)

g (FEH)

on trunks (blue rot)

ORI GOMIEN, [Alh)

on bark of dead standing trees (sap rot, white rot)

g - Uk

on trunks and stumps

R A - UKk (B4

on under part of trunks and stumps (white rot)

R - IRk GEERH)

on trunks and stumps (brown rot, or carbonizing rot)

BEE (BET)

on stumps (white rot)

Rl

on trunks

Rt - AR GOMIEN, BEmEh)

on trunks and stumps (sap rot, brown rot)
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#£-15 (=2<)
Table 15. (continued)

=
Fungi

FHERA B E
Part of attack

Gyrophana lacrymans
(F24%7)

Hapalopilus fibrillosus
HEF v 7)*
H. qypseus
(Y9 2457%7)
H. nidulans
(FHY*57)
Hirschioporus abietinus
(A F4)*
H. fusco-violaceus
(g R/NUNAL F7)
Hymenochaete yasudai
(#xa9wadreEFF)
Inonotus sp.
(BhowvsroliE
Lachnellula calyciformis
(DAL v
Melanoporia cajanderi
(r=u73855)*
M. rosea
SsSA4agN avhr)*
Pleurocybella porrigens
(RF¥e359%)
Pleurotus ostreatus
(e35%4)
P. pulmonarius
DAEF )
Pseudohydnum gelatinosum
(=hHo~Y %)
Sparassis crispa
(~NFEZIH)
Stereum sanguinolentum
(FooagdireFE)*

Trametes heteromorpha
(3v=va7Isy)
Tryblidiopsis pinastri

(r) 7Y F 4 47 v ARIRED

Tyromyces borealis
(7 %7%)

T. caesius
(72 A57)

T. chioneus :
CET2-EELD)

Valsaria sp.

e (R

on trunks (brown rot)

BE (MR, BER

on trunks (heart rot, brown rot)

Ri#

on trunks

on branches
¥ - i GEMEFR, RN

on branches and trunks (pitted sap rot, white rot)

% - g GEMER, aii)

on branches and trunks (pitted sap rot, white rot)

on branches

BT (AR

on under part of trunks (white rot)

B2+ B

on bark of branches and trunks

R - iR (OMEF, BEEh)

on trunks and stumps (heart rot, brown rot)

R - BUR GOAMIEH, BEEan)

on trunks and stumps (heart rot, brown rot)

lkk

on stumps
e - bk (AR

on trunks and stumps (white rot)

% (HER)

on trunks (white rot)

Itk

on stumps

Mk (LHIEE, BEEn)

on stumps (heart rot, brown rot)

B - #{% GOM - LMIEFT, BEEn)
on branches and trunks (red sap rot or red heart rot,
brown rot)

B« pi# (BEEN)

on branches and trunks (brown rot)

B2 o PR

on bark of branches and trunks

% (BENn)

on trunks (white rot)

B GBEEN)

on branches (brown rot)

on branches

R B

on bark of trunks

F) ¥ HRATEEAIC BV TREBEE O VB

Note) An asterisk (*) indicates the dominant fungus found in this survey area.
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- ERTHBIE SN, L L, BROERUIEN T CERNAMEE) &5V IERESE
HBALABRADLOHIETEONERERECOHE 2 L@EA T LEh - 1,

Z15ILRd &BD, Ve VATKOFARHEE LTI B I2EERI L, T8bb,
MBMEELTT I35 A 759 rERzendrk, s MBREE LTy avhy (B
BH-34), vHYINs avhsr (BE-3l), Y/ RIF 94, TAHT I, <RI, HAX
9 (BE-32) BIU=kW 1AV EHERE LI, ThHDHE, RHEEEOSVOIR, 7
SHEATSYy, T/ /aVvhl, Axkvadky, YHYN, AR, 2RIy, =V /R
FEITBLUOHNAA VI THo12, TOTROHBEEMNELTE, 755hv54rExxt
o %402 EIIMEERE 7~30 cm OHG - BERICHI > TH O, —F, Y HHIL/ ay
A, IV RXRITFZr, AA XA VI, =Re 4, BXUYV/ avhro58330cm LIE
DREKRIZELBEDONT, BOSHEIIR-150EH0, BHROMEHEG L < IQOMIBHET
HB1HIT, INoICFLIREFSNHEERNCIEE R - BT $238065 -7

488 - BB (1955) B L U4 (1958) I & hiF, HEEMOHEMIBBIES B3 ELEE
Khhr g, ZOOMBREAMOIGE CBEEREL, fthy, OHMBHEIC L 28 M
HEEFELO SBEEORRKFERNLBYI2LE 0, TH LI EE2EZLSE, Ft 5 BOBHEE
BRCOHETH T V2 VEVYKICE > TOREEREETHY, BREFIcL AR E L0, F
ORHEIC O RENHEBEFITVWETHA I, i, 5 LAEEOMSE, /< vHKH
FoHDRYE - HBEROEKICKEBSRENESRILT LB ETHS D,

—7, BIAK - iEAR O (AR LEOREEIIR) &, 24 B33 FEnsktians, 1,
BREHEOZVSGDELTFS 94, L bIF9h, FAAHIIY, AEF 4, V4 s
=0T I8, Ns4ad s avhirBiUFvnasrE N0 8N LTINS,
NS DEOFEIAIE, 757 X B THS S VIIBKK, /1t b7 F 5 rikbh Ko
B, TOLBEARBH~OBESI/NSWEBbNE, £/, FAAHS 947, HKEF+ 4
b, UNAGE, =TIy, NS4 0L aVASBLUF IO SIS ERNFD6RER,
CMIENE S L BEMIBFETH D, FIcBAROBIEEICKECBEET 52 EDHRSNT
W3, 5, CO6EDHLHRN (HBEBEHE) Oy 1952 5BEIT~NTREREN
GEBEBEME) Th s, 20, BEEMEOHSER CABRME. LA, FAROBHELE L
TRIBEEOE H-TWV3 T LRSS N,

LIk, EEMMENT V< OfK « HEAROBEF(EE RS 3 2 FEAEHELE LTk kid
D6FEEFBIENTE, Tholdz /= YoBKEFROLDORE - HEKOERKICKZL
BEERLLTWEEEZ SN B,

VIII. BRABORAEKRCEE L-FHEOEREEN

1. B g}
BEABKAMANICZOEEORETHES NS &, BECPHESRICL > THTOFKR & Hhic
MHELTFERZ L GFH, 1963), AMEFHhic b KX SEEERIF T, Lizhi->T, BEHD 0]
KT HOPICHEBERERNT 2 LRYITH O, [FEI M INTOEEPHELE -
AP CHET O H B, L L, MEREAEROMESL LS| ST TERICBT 2/ &£
-7 (KR, 1958; &H:, 1959), ’
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EEMTIE 1981 4F (@564 8 HDBA 15 8ick->T, ==y, b FewvEFEEET
2 FRKKIC TIRERY 8,700 ha, ME&HSLZ 81 5 m® 102 ¢ ZBARLIRBADWE LB L 72, HER
Bk (ERESEERN) ©13iZ 2l s BIlo—Bic kU, ZohTbEEFHL L UEHEHlc
grhlciEx/ (GHS, 1986),

CORMELLMEE LTEE S, BESHICEY ShcfgT, BEONTIRE, FHEER
A R 2R L Z OHE, ébuigﬁﬁkxéﬁﬁ@ﬁnﬁﬁ%uomt R E B &R O E
JRRkGE R I A - BIEEIT- T T

ABETR, TORBCESVT, 2V <Y OMEHLEREC TEL - BHE Z0BBE LU
BRIIC S W TH L ITT 5,

2. BEMELIUHZE

1981 4£ 8 H 23 HOBE 15 S#ERc AERAHAEEZ BN E L TRES NI 12 ZFHOH
A (B S, 1983; &, 1984) 05 b, FrickifEik s ESE2ER L T 5 Az EERA
L LTBAL, &2 OFBT 2L S HESE, 26 HRIE (330 m), 108 #KFE (410 m), 48 HHED 1
HLU I (540~580m), 97 MBED 1 8L T 11 (500~590m), # L T 12 #HE (780 m) TH 5
(X-2)s '

Ke OFEEHE L CRIBATEFAICE Sy ORERELRY, £7, TORSHEE #HEF
Toles LU - B L, BIERITOH» S BRI E coflic, S IE (FOOIEH K~
FAEHEB L OCHETER L2ho0TEREREE LR L, £/, BRORIEILH/I-T
3RE 2 OXEESEIC LTS,

BEBE (BEYEL 1HEHETE) »o 3FEHE TR, HEMe Z0FLETHE - D 2
EIZIEELRIC, 4FELBRRATHNTE SR EECP LT LS AR LEFMHEZREL
tro ESEH & TOFABWRAEEK-16 1IRT, AERBTHE T0OERTH -7, Th6D55
RGN BTN ASDE L LDDOLRIE 16%+11% T 1/41BETH - T, TOFREDIFIEH
SRR ESTED SN,

X5 6 EBOER (1986 ETH)) 1, BE2HEBKYY» S 4 FEKHC» I TREDED
SHBEHEOTH S, FHEOFL LD 6 MERUHL, ThMHET 2WEROEHREEZRD
XHCHE LT, ¥T, RPEAMZHE L T4 OEOTEEKOFRERIEFZ ML, BHENIC
RE T EAR%E 3~5 K 0:EA TTEEHSER I NV 2B PRE» SHBEEKD, <0
Mg hic 5% 2 BFEHS OEELE RS THERHREEN Lo

3. BEBLUEER

BE® S FEHOKE Tl V=Y h oS nAF R, £ 170RTEIE, FOIEERN
5f8 HTEEN22H, Ai27THTH -1, T, TEEROERTMEZLNS &, FEEDFD
SEHOFERIBR/IZ L TRD LN LI L, HBTFEHOZNIIEK DR L 7-B#H ot
WTEL B oIt FERM» SHMd 2L, TOIERERIBEEREL, HTEBEIEBAEE
BfitongunriricBbhs,

—7, BE% 4 FRICHRHEE O LB ED - BB ERA T, TORAHMEN-13 IR,
BAEMEDT V2 VICANIDRIV /I VHy, WA A VI, RRAZFBLTY T4
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#-16 FABIHR T V=V EAEROEE & HERED R
Table 16. Number of wind damaged trees of Yezo spruce and damage pattern
1985 4 11 ABIE
(JBZE 5 %H)
This table collated up to Nov. 1985
(the 5th year after wind damage occurred)

HOH O
A O REIAE Survey area & i
Survey area and 12 KBE 26 #KBE  ASHKBE 97 MKBE 108 HKBE  Total
damage pattern Comp. Comp. Comp. Comp. Comp.
No. 12 No.26 No. 48 No. 97 No. 108
HOAE K K 16 11 15 17 11 70
Number of trees
surveyed
g 5 00 229 15.7 214 243 15.7 100
Rate (%)
#HE R R HERKOAER
A OB E b Damage pattern Damaged tree
Survey area and — !
damage pattern e B’y ® i n fa - # 23 Via
Basal trunk Uprootin Trunk Incline Livin Death
breakage p g breakage trunk g a
A E X K 11 49 8 2 12 58
Number of trees
surveyed
oA O 157 70.0 114 2.9 17.1 82.9
Rate (%)

) HEEREOMEE M- fx /<Y EEROMEHERIG 13~70 cm O&HANICH - 72,

Note) D.B.H. of wind damaged trees surveyed was within the rang of 13~70 cm.

sayhly GUCHTER) O4BTH - 7205, 2EHMINCL 2 EFOSE3IELY) 7)) 74
4 7Y AEMERE, F XRS5 AHSREB L O Valsaria sp. (BE-33)] tETE 28 (754
ATy rERzen s (EE-35)] B@EHON, LT, 3SFEHAFEHIcKLE, choD
BV FN S FERURE & REAKREEME /1, LbL, AEKCEZE, FOTOSE
HARLL, Rb-TFvoasrer: (BE-37), vuasrBO 1, 414554 (B
H-36), ¥ 1547 (BE-38) U+ 7547 (WFhETFEE S s, 2LTE5
IZ, 4FHICE 2 CHTFEORESTERERE & REAKEEPL, choelb-T, 35
S, TH*¥ IS4, =0 7384, YHYN/ ALAF, NSLa4)L)avhrkoE +
7755 (OWTFhLHETEE »EEREED 1,

PUED#HRDS bEEHT~EAE, OREShAREEEDS TSy 175452z n
5 O 2 EHEE 2 B oKL S 4 EBKMIC AT T, EOFEEHANT SO I T
BPEVWIE, 2 L TOHFEELE U242 TV BERIAPRIRR b KEIC E O FEEKIED
ohtcl &, FAEETc TV <y BEROMEIRICBES T2 TO5EHE L ThREEEOS
W3 EESUIEN S OBBENMA Shic T & TH B,

LicH-T, Cho 2BOETHEES 5 BOTFOSEBIIAERE b Ic Vv oRHKICE
ALIETH B EEESNS,
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F-17 KFEMKOFELEO = v/ < v BEARD SHH S QB
Table 17. Fungi found on wind damaged trees of adult Yezo spruce in and
around each survey area

H oA GEE
Survey area (Altitude)

5] M 12 MRHE 26 HHE 48 HEL 97 HHE 108 HRHE
Fungi (780 m) (330m) (540-580m) (500-590m) (410 m)
Comp. Comp. Comp. Comp. Comp.
No. 12 No. 26 No. 48 No. 97 No. 108
(780 m) (330 m) (540-580m) (5600-590m) (410 m)
Armillariella mellea + + + + L+
(F3%47)

Atropellis treleasei +
(7 b o~ WERRED*

Coriolus hirsutus +
(T35 NHT 58 45)**

Cryptoderma yamanot +
(= 72avhr)

Cryptoporus volvatus —
(e b2 F%7%)

Dacryomyces aurantius -
(THF*F735%) - '

Daedaleopsis rubescens - - — + —
(F+rT3I%%)

Fomitopsis insularis + — — — —
(v #%4) ’

F. pinicola — —
(yHH N TR

Gloeophyllum odoratum — —
(=447 54)

G. sepiarium + +
(FHAHS57)

Hirschioporus abietinus +
(oA %2%5)

Lachnellula calyciformis
(BSA L wiRED*

Laetiporus sulphureus — — —
(FAAT &)

L. s. var. miniatus
(=2%%4)

Melanoporia cajanderi
Fr=s73%%7)

M. rosea
s34 aHN) 3 vAT)

Phaeolus schweinitzii
(BAAZTH)

Pleurotus ostreatus
(e3%7)

Schizophyllum commune
(RTED g Ar)eE

Sparassis crispa
(~NFESF)

Stereum sp.
(yoasr@o 1@

S. sanguinolentum
(FooagsrElr+)

Trametes heteromorpha
(3¥=vo73i%%4)

+ o+ o+ 4

n
+ + +

I T o+ 4o+t

+ o+ o+ + + o+ 4+ o+ o+ +

+ | +

+ o+ o+ o+ o+ o+ o+ o+ o+
+ +
4
i
|
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F-17T (m2)
Table 17. (continued)
#oE b oEE
Survey area (Altitude)
3] 5] 12 #RHE 26 PRHE 48 PRIE 97 FRHE 108 HAHE
Fungi (780 m) (330 m) (540-580 m) (500-590m) (410 m)
Comp. Comp. Comp. Comp. Comp.
No. 12 No. 26 No. 48 No. 97 No. 108
(780 m) (330 m) (540-580 m) (500-590m) (410 m)
Tryblidiopsis pinastri + — + + +
(FY 7)) F 447y 2EHERE)*
Valsa abietis + + + + +
(F b 2 & 5 PR *
Valsaria sp.* - - + + +
it 27HE 20 15 20 21 13

Total 27 species

m) *HRFOOEE thdeTEFER ™ BFEE L ZESTLIEMAPREY RS b

R h 2688
Note)

An asterisk (*) indicates ascomycetous fungus, others are basidiomycetous fungus.

Asterisk (**) indicates fungus found on wind damaged trees with inclined trunks, sprouts

and uprootings.

] & 1981* 1982 1983 1984 |(1985)
Fungi (M E)
| ‘gxﬂ'*kﬁﬂl*mlfkm %ﬁﬂlf’kﬂﬂl

Spring! Fall !Spring! Fall !Spring' Fall
I/ 3 hr (Coptoderma yamanor) [
B A X B (Phaeolus schweinizi) e
YRAd (L h v. miniatus) @———————
Y HY NS A% (Fomiopsis piicok) €—————
b TVF g T 2RKERE (Thbldopsis pinastr) > ———e
1NV Y KR (Valsa sp.) *r—
Valsara sp. o —@
TS5 H7 7 84 (Coriolus hirsutus) s °
2T bRy (Schizophylum commune) s °
FIRARTE R X (Stereum sanguinolentum) — o
702845 BO—I8 (Stersum sp.) >~
* 711 HF B4 (Glosophylum sepiarium ) *
2 INA B (Hirschioporus abietinus ) >~
F 7 21 (Armillariela melkea ) ~—
& 7 2% (Phurotus ostreatus ) *—
T H %7 7 (Dacryomyces aurantivs ) o ——__
=T X B (Melanoporia cajanden’) e __
Y HYB IS 22 BT (Fomitapsis pinicola) *~— -
INZA QYN S QD4 (Melanoporia rosea) -
t k7 F 27 (Cryproporus volvatus ) - ——

oo : FTEHDHRMM,

Appearance period
of fruiting body

—————— : FREOHEHE EE)
Appearance period of
fruiting body (presumed)

X-13 EF®R 4 EBOERBICH o/~ v BEIAR EOREEE O & WERO BRI
Fig. 13. Appearance period of fruiting bodies of dominant fungi found on wind fallen trees of
Yezo spruce during the four years after wind damage occurred.
Note) An asterisk (*) indicates the year in which wind damage occurred.
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VAN AL hY |
Fomitopsis pinicola

AN il
Hirschioporus abietinus

FuOa44ERF |
Stereum sanguinolentum

E3ps) H Z o
G/oeo;;g yllum sepian?t;(m I

b X o
1]

Coriolus hirsutus

X T QO %4
Schizophyllum commune

B B % (%
Percent decay (%)

X-14 FEFHIcL 2 /<y BRARORNE (BE6FH)
Fig. 14. Percent decay of main causal fungus found on wind fallen trees of Yezo spruce (in the 6th
year after wind damage occurred).

It B BT/ vy DEERKCOVWTIE, ZOMEL T CHETIELLTT ISV 475
g, woas @O 1K, HUS8r, FHAHSISS, YNAS Sy, RATeud S, FUO
255 EFFZOEMBBIFSNTVE (5B &8, 1955 KiR, 1958; &, 1959, H& 5,
1977) BAEOHFAB TR, LRDEHBD, ThHIKMATEL OFOSEPHEFESMEME N,

T2 BEAOEF OBEITIRIIC > W TH SR EX-14 10RT, EER 6 F£H oI
B AEHERIE, YHYNV VA DBEED T11% 2R, YT, vN4 %4, Fooasy
ENF, FHATIVDIRICEY, T35 HT597ERT 0y rPREDEERLT,

V=Y DOREAICTOTIE, HEKTOKIR (1956, 1958) DFABERENH 5, Thick b L,
BERE 2~4 T 13 BOBHESRE S0, hTbx Ve v EEHE, v M9, Fh4
K9 rBLXUEY AN, avhrDABBEL, By A4/ avhrOBHABRGH
Motcdnd,

READREFRE IBHEOBED 30, BREAROHEILE, ME%ROLRFL, KEs (R
1), B Eic X > TREL R D, AR OREEK 6 FHORERTY AV avay, v
NA Y, FoaasrERF, FHAH SO ATED, KR (1956,1958) OFMELFEC LS
i, VeV ABIRKOMESLERCTEEE LTS LTVA I EBE,D ST,

IX. HEER BROXATEEHORHLY

1. B ]

ChETIRALOAICSNLEEERETAT, V<Y OREBFERICHT 2 FERTE MG
L, #hootmEsinic V<Y KRR TEER @B <B53 20> 0T M
Z 1,

2. IVTYDEHLSGETBRICEIZTERRDOAERELDRIFR
ARETELNLARCESVWT, V<Y ORKEN (@) S8HEEBRBIcET 280
PR & OBR, %7, RAETRBEICE T 2 FEEHD S ORIGIRR 2RI X156 1289,
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58, CORTIE, YHERMEKRDO V= Y HRIZER GRS, LT THRIKR] Lvwd) k%
FEREHIBAICT 5 E VI EHR I D,

FEEHOAENBE S WIEAL LT vy ORKREHAEBRE S 1ch b E (X-15),
9, PYLEKRIORE (LI 1) OMEAERE Lz <y O3, —HEEIWTAJE
ko MRICEA I NFEET 2, LHL, S VELEET IHED A BOBEVKKTRET
BEToXKBAPREFESLL (I D 2), FWIHEFELALFAZR, | BHOBLIIEFED
b v MEVEERSERECREESN, T, BEEH~PEIcEIEEEOMES 5 3 3,
ZLT, MREFHICERZHOBOE e Yidr Fov 0L <IBSEIE - 684 %, 77,
MR I IREERRESHBEL T, KBRS T THRT 2 vy 2B E 2 VD
Do E51T, HIREHOBAICRF v+ 41 Xy rREGHET S IV D 2),

CHITHLT, AL TEERT 228 /<Yy oFEZ, B L UHE L, BEERRKR
EL LU IERELERTE 5300 THL, HHE - BRENTEA L CHERRE OB Y
MR OTERRIRE, K BYOWBRKRUROREL L) 2B CRENLERETHIENTE
5o FEEREFM, TROLRINEMH, BEEKEEM, kR, 2 ¥ 0y EkHE L ot
BEHTS, FIRKEEREIU C BE - BRBHILBRBERA TV S0, /2 YOFEZ IRE
BLPTL, SOCHEBEOMITZ2EV T, BELLEERNSTZSE IVDO3IBLU VD 3~4),
LHL, C05b, HIZEMTROPTULEMOFEHRBLEL L5 1)t -> TRESEFBEOE
EPHENEED, ChitL->Tz VT YOHBHIAPTNSE IVDO3IBLU VDI,

DT EMS, BIREHNIT SRR BREFIIME OIS, =y OBTRYE - £FK
ELTOREGEVIEL T /vy OBFIRAIREL 105, +HEMIKRTIR T /' = v OFEF 2D
TELL, THLAMTREARALETOEHREZRBES IO TVS,

IO, YRBRICE2LBELOMLY TERT26H)—DDEELNHRER, 7 V71V
LAERRENES T 5, COBRBFICES TS AHEEFALELCBEL, BICIZ04E
OR[FICKEBEEEEZ 5, L, FAROLHBHEKL Y IEVEIH 2E0EHT,
KEFH - iic & > TR CORE EESHBFELSE) » oL 5 FEOBRELY,
V=Y OEE - B E - THEARORTREIBHTAEL (VO 1BLU2),
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Table 18. Common factors at favorable natural regeneration sifes of Yezo spruce from the stand-

B B o H o F 5
Favorable natural regeneration sites Common factors present
EF B
_ Normal favorable natural regeneration sites
KR FRERHY 1,2,3,5,6,7,10,12
on the traces of volcanic mud flow
KRB HTHERD (CGRBk L) 1,3,5,6,7,9,10,12
on the volcanic ejecta (the unripe volcanic lapilli)
A - 1Rk Lk 1,2,34,5,6,7,8,10,11,12
on fallen decaying trees and stumps
BRI B R At
Particular natural regeneration sites
Ll (R 1,2,3,56,7,8,9,10,12
on conglomerate sites by andesite
Hi X (B - CELIEOTERH* 1,3,10
on scarified sites (B, C soil)*
R F o SR 1,2,3,5,7,8,9,10,12
on Polytrichum sites**
L7 ST 1,2,3,4,6,8,10,11,12
on sloping sites of forest roads
o P 3l 1,2,3,56,7,8,9,10,12

on conglomerate sites by Tokachi weldedtuff

) 1) * HBHEFBDE L, FMHEEERNZ G, 2) ¥ 3 34 OIRIBHIIIED» S Hichid
T, ANEBEREO—& Thelephora terrestris DEBHTFETH 5, 3) OALZEL BIFHI 0Ltk
@Y 3 B

Note) 1) An asterisk (*) indicates those particular natural regeneration sites at which the
common factors are considered very poor. 2) (**) indicates ectomycorrhizal fungus
which live together in symbiosis on natural seedlings of Yezo spruce, Thelephora terrestris
is clearly recognized on the rhizoids of Polytrichum spp. through spring into summer. 3)
O indicates those common factors which occur at all favorable natural regeneration sites.

HATHEZS MBI L T 508, BT 2 IB0EF DL, Lbd, OMNTE
BPBURAL TEFROMIE L5 (F-18), Wohrihid,

OHthid & 13, FEFMOBTICE » TRE LA EHORERAEMED, FERICIEHE G A J8)
MBS 2RSSR L H RIS & ORENO 5 2B ERET 5 —5T, AEERE
DA - BREATREICT B,

@UnL, MFEH, BIES LI 10 BEEARS 5 Big, F0h 5 OLRER O EAHO KL
UBEREIC L - T, BURHESHRS A, ERC, HEEOS 2EHOTELED 5N 5,

PlEkoZ s, Vv YBEHICHELSHNIZ X A, BHERBOTXIC VIFBENE SRS S
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point of fungal ecology (in germinating seed, young seedling, seedling and young tree stages)

@ A8 B & U E B
Common factors

@ HEHRE (Ao MRV @ BEIFREHK « HIUMRGRE LIS
Ao horizon is poor < Damping-off and Racodium snow blight can’t develop
2 75%; %ﬁ*ﬂ) (Dt&fz‘»fgax Voo ZHREIEA A - EOHEES T ¢, HoRBERKE
= E

The ground litter of deciduous broad leaves tree can’t form <> Mortality by pressure of
leaves on germinating seeds and young seedlings overwinter is low, and also density of
Racodium snow blight fungus doesn’t increase

@ —MREITSARER & v BRI - EXRBNERSEY © ALERENPEAL, EHELLTL
Favorable natural regeneration sites are aseptic and of poor nutrition more so than the
normal forest floor < Penetration and development of ectomycorrhizal fungus is made
possible

4 —MWHELOEVOTHERIBE D @ BEEFK - 77 V7« 7 2 BRHOBRGH & 125
Because favorable natural regeneration sites have a higher position than the normal forest
floor, melting of snow is speedy <> Therefore, these sites act as places where Racodium
snow blight and Phacidium snow blight can be avoided

5 JKidi - AKMESBRL @ BHOAFICRWL
The drainage and retention of water is good <> The growth of seedlings is good

6 JKBUHBRL @ BHEEMEC DIV
The drainage is good < Frost pillar injury doesn’t occur

7 BERTOVLE G @ IEEESEIDICL
The soil grains are few < Damage of young seedlings by covering with soil grain doesn’t
happen

8 RFITEALEEFLTVE @ FKENBRL, BFORFVRHOTBEESL TV
Polytrichum spp. grow very well <> Holding power of water, and germination seeds are
good, and thus drought injury does’t occur

9 RUYEMLELTVSE @ BETFPHPEETS ]
The germination beds are steady <> Seeds easily fix and seedlings take root

O #X#ETHD @ MEMBRALIZS VL
Nutrient level is poor <> Other plants can’t grow

11 REfEHSBV © HOERMEL
Sun light is strong < The growth of seedlings is good

12 AETMESRV @ HoERAMREL
Ventilation is good <> The growth of seedlings is good

%o

A, éﬁmﬁaﬁ;%@ EEERICB W TBE 20 R, =V <y REAEHIBELT
BHRSRAIE» ST « TEAT- TEXREEZMOBH D TH %,
H%®ﬁﬁt%ﬁ®ﬂ@gbuﬁhofd,ﬁﬁﬁﬁ?%?%ﬁ%ﬁ%i%@ﬁﬁ BRRRE
4, RilEAFEESBILEEEENE EEE T G R RERFEEEE A
BEED), 150 CICEAREFRHEYEEERE  SARTIRELICE, BIEER> VR L EBY)SH
Foil « fMBEA X, FAERBOMKMZE BV L, L 5B AER#OBEHL EIF 5, 1,
EZOMIREMEOMEASZ TS - 1o, EREFEL CLEMKESHERRSRET/RR
FE) »old, WobZbonIig¥ - {lirrtnWiciiute, 1, HRR¥EEEHIT - ol
KA EEENESBERLE, obiEdmEREREE MEE—1EL, & X OuEENRE
WEhEEE CEUERELE B, HRAEEYTER K RARROBRI S TRROMHSE



252 = 4

LEfREAME, i, oitEEEEAEN SH  gigt s JtEEEENEER  BREkE L
Mo, TUENERWIED S OEEBHEEURE VI Wi, £, KR V ZEOALER
BEIcBIL Tid, BWKEATMEAMIREYBRERT 2o CRE /NI BiET, $1
BHOREICH . > TR, FEEHFETXERULMES PiEERTIc, S5tk B VI
BLU VI BOHFREFEDORTEICH - Tld, TEWKESHERBISREREHREE S8
BT SR A s EE WV,

T/, SRR, ZFMK, T L THOMEBEOXEE.MEY, EEETHROBB I,
EROREE L P L TSR0 %18,

ZhoDHLODPOBILERL EIF 5,

® &

V= vid, JtEEOHRERHIERMKOTEEEBBO—oTH 205, KAREH/EIAR LS L
BB TOATON, L bBERCALERKICERORELHES, FAERKEHH» S
BN BEROLHBEROBAEIENTEY, 0 ALEWRER KRB oM 131t
EREOREDHEL L - T 5,

DX REN - ALEKOREW Okt EoEEb, Bac oBEOBS Ik - TSl
X INATELIHONKLEETH S, TV VvOREBERERVO LY < Yy KOBEHBRIC
BOT, WHRBEBLLEBFEEH > TLAEDIKH>VTE, FXSH TV,

A, tEERREO [ y-33RIKK] o80T, ¥20F/M /<~y ORKEH
ARHRFENIRIES SR - TR L TEEREZERIICERE - RO ED - 6DT, TOMRRICHE
DVT, HEEHERMHRRAEFERORERIC>VWTbImK LT,

39, Ve vORBHICIECTZOAEEKRE - B, FHER - #HE, M- OB FEERK
ROBAD 5 BEpgic /i3 (1), KBRS T 2EHEE RREHRICBI 22N 50EEIc>WT
WA (I~VID), F7-BEKOBERIC B 2 EEER S ERIC> L THNO (VIID), & 5 KKK
BEDED F oW Tbiwms L IX),

HEBEICASE, FRE-BTc Ty e BRESOW] 4, FHEZ - Mol (ReSE
) & THYHR] A, T LTHE - ffici TBRSER] & (77> vF v ABRKR] » %
NENEBELURETHIEDBEShICEI NI, CThoDH s, [BEEEK] & [77v7F4
LERR] SRR TEFHOEICKEBHELEA 20, BFIRO L TREENRD ST,
TP oty LIchiaT, V=Y OBAKEHFRIEEOSRREOFELERVZ OHEL KX
CFrb->THUIHEFLEEDON S,

== y—44RIgRkK] T3, EARERDS TS [RILGHEM ), TEERKEE), [x¥14
gk RO TwaEEm] TEHN, 2o/NERRICT V< Y EEOBRIFICAEBT T 2HH 5, &
fo THIZ EH | THMIREFIE T /< VB IS BET 28, U TEHBIC L 2HOMES B L
{135, @, INODOVHITREARLEERCL A BRSO, BRETREFOELLH
WTREZRIDII A LTWAY, 2O & R3ANEERE QB AR o258l
T, ChooEEotEoBMFT /2y bBIFLET4RT,

HRARBRETIE 7 o~y 2[fifE] BFEERETHO, T/, BRBMICE 3 EHEREE
O KO MEAECEMEMH B IZBOELA LN, IhodEk, BFERELT



ey OEEFIBE L EEHOER 253

BIAEFOREBIZKICOHE G LTS, RERKCEBATIEHE LTREOTFOSHEHEFE
DD SN, B3 (MY T F 4 4 7 v ABGERE, * bR K5 HEERE RO Valsaria
BHED 1B OFOSERLHICHZHREREL, £/, A (YA V/ avhy, FA4T5
g4, N4 RUOFvoasrERE) OHTHEIZZORICEBARKOMES McKREL &

b-T, HIBAREFOEBIEROEE: B LTV,

KRN TIE, T/ Y OEE - BTIHORRCELIZEBTERBICE T 2EELEEDS b, &
i TALBEIRE ] (BeSERE] RO 777> v 74 v 2 BBRE] &8 [BTEE] o4k
ARE AT, TV ORAREFEEABIA L, 2 LTV Y ORKRTEEFICEEL T,
OfEER O R, HWIEROHE « REAEZRE - £HKRE L CEBIITER L, @ODHEAART]
Betz SF THINZ X |, B A BHEREO TXIC WHIRIME AT I NRE TH B L2 RE LI,

F—0—F: V<, AEERE KRR, REER, REREFI

51 B X ®t

THEH T - EENC - BERKE: TR - -HEOEFIKGIC o VT, B 46 ERERFRERRER
£, 164~170, 1972, ItiERERBE KIFL.

RA % ==y (voxvey) 2HREZS. JLAMKE 22, 357-358, 1970.

HEBE -k BER- A EEE ANIFRASHMRATEERS. F 21k, 141-147, 1977, IIEWSE.

mmgﬁﬁﬁﬁﬂt+%%@%50&&@ﬁikomf—+%§@ﬁwﬂhimﬁ—:85p19m1LHa%
.

WHIFE: HrHdtmEEERic B 2 R EE oSBT 20150, BUABEHR 58, 1-133, 1963.

HUIER: BEMKD MhEET L] 0FRE JLAME 85, 49-53, 1983

BarnerT, H. L. Illustrated genera of imperfecti fungi. 225 p., 1960, Burgess Publishing Co.

T e . AR JLEEEEHEMERAERIC D WT, B 43, 19-37, 1952

MO 5« EOEE - FEERE - LBE— - BH % - AHEH: JtEEIcB1 2WROEE. JLikE
#E 504, 131p, 1972, LHMKES.

HEETIE: EERRIC £ 2 ETHE MEIHTHRHER 1, 14, 1978, MERRSILmES

BoBE: BREOSEEK BB 50 FiEH: [0 50 4], 25-39, 1971, BBAA 50 AFinE2.

FAME: HB)ERS A ERBEERSBO 2 V'~ y, t Fey 0B KEHEE BRETEEBIER
A H RIS R SIS I A HES, 219-230, 1982.

T —: KAREIHHOME, JtAHRE 35, 141-146, 1983,

MOTRE: HAPESHEBI O L M. 202 p., 1960, EARHIRR.

OBOK - EEEERE b Fe v RRAEMEOREALAT IEE LEERE. AT 274, 1-22, 1975.

JHHREFTR: RAREHBEOHER. JbiE bk, 455-511, 1949, JL#EES.

kﬁﬁﬁﬁ%iﬁﬁmﬁﬁ@iﬁ(&ﬂﬁ)2%p”w&l§i7U7bKK

HEHESSMEEEATY, JtEEicB ) 2 RERMEE (FyHic i) 2 REMEE). 214 p,

1%4E$M¥&W%A

e AR b k@m(mM)ﬁmﬁaﬁﬂuhwéﬁ%ﬁM—uwwAW5E@ﬁﬂ#%&%?@%%—
R 21, 22-47, 1977.

ALEN: ALEEERRK , EIEIRE=G 7. MHERMEE 83, 12-31, 1925.

LtElER: 2=y . rrvxﬁﬁﬁwﬁ%%ﬁ BEE L E. B 57 EEREMTERMBIS AR
A) BFERERSEE (K&K, MWEE—), 16-18, 1983.

5H %Ikﬁﬁm%gﬂﬁﬁébF,lffﬁﬁuﬁf.Bﬁ%l&5&ll%&

SR LBl E S EENE. JLAMKE 10, 320-325, 1958.

- HEERE: BE, AIRRBEARRESHEBERE. 239-271, 1955, HAWESMiH2.

o AERRHE - HE BN B (Z20T - ). EHEREKESE 14, 175 p, 1974, (RELL

ABTER « IR)IHETE « Yol fl: sAILHEREWIC BT 2 Bk E O EE D (1). 90 BB HR:R, 329-330,
1979.




254 = I

A= BRI [ F Fey ] RO Tz Vv | BEOEFICHT 5847 5/K0EC>WT, {11564
AEEEHE, 3741, 1940.

FIREE: KUBEERERIC T 2 BRI OFRM ICEET, 10 18 R SILEE IR, 43-49,1943, 4t
HHERES. ,

P XSt 30-34, 1968, Bkt

D BIREAR L 405 p., 1974, AR,

FEEAEL: HAREMEE 2 (GEFERD. 450 p, 1955, BEE,

EAE—RR: REREETEIC &) 2 EEMEOB T EEROIE, JLHXE 8, 85-86, 1956.

BABK: FFIvAAIXS 9B N FoYRUTH TV <Y OOMBH. JLKES 15, 51-166,
1951.

— WEKVHEE, WEERERWESTAERS. 231-290, 1959, HAMERNHS.

——— « fitREER: i E OB EHMARICBT 2RAFEARS (FHD. 1-56, 1957, HAMERHHA.

—— - H bl EEEOREE. JLHMEREE 12, 160 p, 1959, JbhbkEEL,

- B FIES: PIERAHRNSERFREREACRT, JLAEE 14, 144-176, 1948.

WSS LA EEEM O FRMREAE. B 43, 1-18, 1952.

JWEHE £ tEEEEROER. MBIRSIHRLE BAROENRGERE, 107-169, 1980, AAKERES.

D v EEEWICE Y B ALEMOBIK. Lk 36, 10-12, 1984,

Fi R dLEEA T E o, LEEOEH /R A JUEERERR 21(12), 16-23, 1923, JhigEMK
E 2

MEFEL « £FIEE < LA = MERIKH 4 2B T3V =Y, b Fo Y KEROEE, FHOTIAE L&
BOAREFRRT. XTAMNERABFHDS BATTAR A) HIRBEHSE, 20-29, 1981

FEHEE - LK - LA EEMORMERXLIE (2). 7, 1-19, 1982,

ARk - DERESR cB BE - EmARX ERAFIEEREERO 1981 £ 15 SEERESRIC BT 5
AR OERETE., BMILZ# 32, 40-42, 1983.

BEE MR EEDLBEHR. Bk 31, 32-34, 1949.

D RAREFENTESL 0 72 DEERIBEN. MERHRT 377, 10-14, 1973.

D BMbI B, 298 p., 1979, FILHIR.

Marx, D. H. and Bryan, W.C.: Studies on ectomycorrhizae of pine in a electronically air-filtered,
air-conditioned, plant-growth room. Can. J. Bot. 47, 1903-1909, 1969.

MaRrx, D. H. and Bryan, W. C.: Colonization, isolation, and cultural descriptions of Thelephora terrestris
and other ectomycorrhizal fungi of short-leaf pine seedlings grown in fumigated soil. Can. J.
Bot. 48, 207-211, 1970a.

Marx, D. H. and Bryan, W. C.: Pure culture synthesis of ectomycorrhizae by Thelephora terrestris and
Pisolithus tinctorius on different conifer hosts. Can. J. Bot. 48, 639-643, 1970b.

Marx, D.H., Bryan, W.C. and Davey, C.B.: Influence of temperature on aseptic synthesis of ec-
tomycorrhizae by Thelephora terrestris and Pisolithus tinctorius on loblolly pine. Forest Sci. 16,
424-431, 1970.

Marx, D. H. and DavEey, C. B.: The influence of ectotrophic mycorrhizal fungi on the resistance of pine
roots to pathogenic infections. IV. Resistance of naturally occurring mycorrhizae to infections
by Phytophthora cinnamomi. Phytopathology 59, 5569-565, 1969.

REEEd: =V~ EH - BWE. dUsmEEE F29%, 148p, 1965, SLAMES.

KB B SHEMMRORARERIC > W T—RICBIREF LHBHAREOY 72y Y a YikoLT— HE
KRFFCE 12, 2-4, 1972 i

PAEARR: #ACBT SN Koy, =V vy REKICET 0% B AR 12, 1-288, 1930.

R E T AL = e it T, MELEEEE 11, 290-314, 1929, ’

hEF— ILKBREAROZE (II). BHILXEH 22, 165-168, 1973.

BH®E T = vy EFIHEE LA ICRET 255 dLAE 42, 47-107, 1985.

FEREE: [V vy ] R EERME E OB JimEMESH 218, 1-7, 1921, JtigEES.

M B BE2ELTHEHS S, 279 p, 1980, &I,

FAEH—BR « k&l « AE B == v iSikioZk & £ o BMIESGE 29, 19-20, 1980.

NEp BB . EEEAE M B 2 IERIEE o IARIREE RSB, JLAME 6, 269-270, 1954.

Peack, T. R.: Pathology of trees and shrubs. 753p., 1962, Oxford Univ. Press.

WESABIGIRESOREEFSRGER. V<Y « b Fe v RAKOEELEVIRV. Hh b LT ORERF




x /vy OEERE L EEHEOER 255

W3 ) — X 38, 50 p., 1968, PRERIFEAIRELT.

ERET « S T/ <y &a—v .y b o e BRROFER. HBE 19, 272, 1970a.

SaHo, H. and Taxkanasni, L: Notes on the Japanese rust fungi. VI, Inoculation experiments of Thekopsora
areolata (Fr.) MAGNuUS, a cone-rust of Pices spp. in Japan. Trans. Mycol. Soc. Jap. 11, 109-112,
1970b.

EHEE TEE g A7 E->] RAEHE=#7. KEALMZE 315, 20-29, 1909, KEARLRE.

B W EREOBC L AL ZOMRE JEHME 15, 318-321, 1963.

RKHA=E: BEIL—% 0 V<Y RERMKOBILICE T, ik 33, 26-45, 1931.

1 2 At - BEEfe— LS B B b F 2 VA AOMERITIC OV T, EEM 10,15-21, 1955.

ERESREE - TEGIRE « AH 5 SHEMOTRRICMT 50E 1, BEZEK. HAEPHER 124, 21-100,
1960.

iR 22 >RARER b AWEA b HER. JLREH 6, 1-354, 1929.

SR - NRBE - EERKER: HOREEICBIT 5BI% () —RKAKOMEMRK & ERiBE— 95 ES]
¥hi4, 161-162, 1984,

S BT MR OWE R AEIUEEEERIC B Y 5 RAMEROKER— S 80, 269-397,
1988.

MO 2 KKEHORE. JthPE 35, 206-210, 1983.

EE— « (CEREE - oHEEAL - S AT BAET: 1981 F 0 15 SRAIC & M E R AT

BEEKOFI— BRI 35, 256-27, 1986.

CEEE e ERER— Ty, b Koy RAREFCHET AHEE B1H H¥IbLX# 22, 45-48,

1974.

AT ALEEThRERIC B Y B IR OB SR E BT AR —E L LTTO OB, RELEE&

U UBEEIcoWT— AR 69, 1-143, 1979.

crvevE r Koy ORKREFRICHESY HEE BRILXEE 29, 125-127, 1980.

. BRI AREOMATERE L  OMESIN. BFEER 30, 69-72, 1983

CEBmER - MER— TV ey e b Ky ORREFCET SHE—MMIC & 2 STEIFEK D

HEEIRIL (3~54EF5@) — B 33, 62-64, 1984.

. CEEREY o IR —: Ty o b KoY ORKREFICET AHA—SEBEKICE
I AHEORL - ME 2 N EFEOZH) — H#dtE % 30, 79-81, 1981.

BT BNTRES N Phacidium SR L T OWERI—F L L T AL S R

DOWEIC->WT— HIEXEE 18, 59-163, 1969.

. Crw L BEAOERE 7 F o~y [AMEK] BAEE 57, 318-321, 1975

CEREER T Ml FHIORARAERBICRAE L7cb » VIR TR, MBI 34, 142-145, 1985.

SR - B - B (2% - ENECR < EREE KBRS L 50 v SHOERICO VT, 5§24 EIE'S
IR FEE, 74-81, 1978, JLEmEE KA.

SRR - 29 o - W - M A1 - HBR— Vv bFY ORREH BT AT

OBV T—. BRILXEE 29, 62-64, 1980.

o R — - BEFH AT - ESAEHRHE < JEEFR—: TV ey - b Ky ORKREHNCMY 2HF—HUR

T &AM OFE: - L (2 445 — B 30, 85-87, 1981

B « BAYD: T F—F-hHEI LIKKBRATEERCOVT, 28 W63 EEEREBH
MERERDHTE, 134~136, 1979, tEBEHERRE RS,

BN B RREH oy b Fey— ROBE- BEE= SH - F 7 7. 668-686, 1966, &
B

BIEE: L—% K—F—0h R Lic & 2RO THEES. L3 27, 22-24, 1975.

SuRG 1% IEHERASHHES (I-1V). JLkkE 7, 240-243; 8, 7-9; 72-75; 120-123, 1955-1956.

B R AHRlEA: V<Y ORKEFMPBEICEY 5EE —SEREK A LcET SR
A NiRRE—. 97 EIEMGRE, 495-496, 1986.

R BERORS OHERIcoWT, 74 BIEMEH, 293-295, 1963.

BB JtAELskEeER. 130 p, 1953, JL#HEEHIREG 2.

Bk BRI B SREREOMMEZEICBIY B 56 p., 1984, HFN 58 FEEREMRE
WS (—HEFE A) TIEREEHEE.

WHESCER: b K v RROBKE LTORMER, HcBR@ihRicowT. JtEEHRGARR 31, 32-45,
1941, JtigEkEARE.




256 P -

REAHE=RR: BEARILBEIEE T2 2 < Y RU b Fey ORKREHCH T OMANER. W EHEE 10,

289-309, 1928.

CHU VR YRCE Py ORREFICHT. WMk 11, 51-56, 1929,

DEKERERICEE T, MREAMEER 14, 56-59, 1932,

BE IE zV<vEERINT 3 —FR. JbhHE 8, 134-136, 1956.

ke JLAREIC 0 B RRMMEE  T&. 424 p, 1968, BRI 41 HEEEREIERL, HEF

CAmEORAMRERE  FiR. JLAMEEE $ 424, 150 p, 1969, JLHMES,

0 # BOMEY I b—% O % 45125 —232 p., 1986, B,

BDRAEEN: LmECRT 5 b ey, 22y ORKEFICET 3 50E, JtAEkELH® 25, 252-255,
1927, JimEkEL.

BB LBERAEMRORAL SFH0FF. 196 p., 1985, JLAREEKE.

PR . EREHE. 456 p, 1948, HE

(EFERE: =/ <Y DM EIBURMBERAORK & 2O Fhhicit <. ALREMR 105, 135-171, 1931,

DLV ILMBRBE S v A5 5 REGESIRE O S B A DKL Tk s, B

i 17, 646-656, 1935.

WVREERE - \LhF— « th¥F - GiEM= - &)1 7 - ISR - BIEX: # L WRAEHEM. 340 p.
1971, RIx.

KRS ROBELIEEDREIC VT 2. Bikth%® 5, 43-45, 1956.

CISFBRICES P Fey - 2V VFEROKHIEH OB, L5 10, 6-9, 1958,

REEE: HHMBIZNGR (15) SR, Brd'a 136, 46, 1976, L EFHEIEGL.

Yokota, S.: Observation on the butt rot of Sachalin fir (Abies sachalinensis Masrt.) in the Tokyo
University Forest, Hokkaido, with special reference to infection and propergation of decay. ¥
Ai#EH 52, 165-171, 1956,

g LBEEERICBY BETAOMERIMICS>VWT E3H), A=t F (A=~Ft Fov) of
HEEFIc> W, BAHM 58, 139-148, 1957.

MR ATEWDZSE, Fad's 142, 56-58, 1977, LA ERHPIEG 2.

Zak, B. and Mark, D. H.: Isolation of mycorrhizal fungi from roots of individual slash pines. Forest Sci.
10, 214-222, 1964.

(1991 4F 4 A 30 HZH)

Summary

In the sub-arctic coniferous forest zone of Hokkaido, Japan, Picea jezoensis CARR. (Yezo
spruce) is one of the most important trees. However, natural regeneration of Yezo spruce
in the forest depends on the presence of particular natural regeneration sites, for example,
fallen decaying trees, which presents some problems for the nursery breeding and man-
made reforestation of this species. Moreover, this species was greatly overcut at the time
of World War II. Therefore, there is anxiety for its continued use as a resource in Hokkaido.
Thus, the establishment of techniques for man-made reforestation and promotion of
natural regeneration of this tree are urgent problems still awaiting solution in Hokkaido.

It is known that the regeneration problem is caused by various associated fungi.
However, investigations on identification of fungi and their behavior at each growth stage
of the tree have not been previously undertaken.

In this paper, surveys and investigations into the forest pathology aspects on the
natural regeneration of Yezo spruce in the Tokyo University Forest in Hokkaido over a
period of 20 years are presented. On the basis of these results the author points out several
problems on the techniques of natural regeneration in the sub-arctic coniferous zone.

Firstly, the growth of Yezo spruce was divided into 5 stages, i.e. cone and seed,
germinating seed and young seedling, seedling and young tree, sub-adult tree, and adult
tree, on the basis of its specific characteristics (chapter II). Secondly, the relationship
between the fungi found on the host and their fungal behavior are examined (chapter I~
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VID). In addition, the subsequent fungal succession after windfall was investigated (chapter
VIII). Finally, a method of natural management is proposed on the early stages of Yezo
spruce.

In the various growth stages of Yezo spruce, it was clear that Spruce cone rust,
Damping-off, Racodium snow blight, and Phacidium snow blight were widely distributed in
the forest and were the most important diseases, especially from the cone and seed stage to
the seedling and young tree stage. Of these diseases, the damage by Phacidium snow blight
and Racodium snow blight was generally slight on natural regeneration of fallen decaying
trees, but the damage was severe on seedlings on the forest floor. The natural regeneration
on fallen decaying trees of Yezo spruce was influenced significantly by the occurrence of
snow blight and its spread in regions of heavy snowfall.

On the other hand, in Yezo spruce forests with Sasa-grass understory, there were
several particular natural regeneration sites (not fallen decaying trees) in which Yezo
spruce seedlings regenerated favorably, particularly at various mini-sites, such as; con-
glomerate sites by an andesite, conglomerate sites by a Tokachi weldedtuff, Polytrichum
sites and sloping sites near forest roads. A great number of germinating seeds, young
seedlings and seedlings were observed at bulldozer scarified areas with exposure of B
horizon and C horizon. However, within about ten years these regeneration seedlings were
removed from the scarified areas by the attack of various fungi. At all regeneration areas,
including fallen decaying tree sites, the A, horizon was rare and nutritive elements were
often scarce. Germinating seeds, young seedlings and seedlings that were growing well on
these sites appeared to escape from dangerous diseases such as damping-off and Racodium
snow blight, and even if some seedlings were affected, the damage was usually not serious.
Additionally, penetration and development of two mainly ectomycorrhizal fungi (Ceno-
coccum graniforme and Thelephora terrestris) was facilitated at these sites especially at the
seedling stage. In other words, favorable growth of the natural seedlings of Yezo spruce
may indicate mycotrophy by these fungi.

Atropellis canker was found to be the most important disease at the sub-adult stage.
Various fungi were also found on the adult stage. These fungi were not only associated.
with decay of windthrows and reduction in lifespan of living trees that compose the forest
canopy, but also make a contribution to the formation of germination beds for natural
regeneration. A number of ascomycetous fungi and basidiomycetous fungi were associated
with deterioration in windfalls of Yezo spruce, of which three fungi (Tryblidiopsis pinastri,
Valsa abietis and Valsaria sp.) attacked the bark of tree trunks as pioneer fungi. Four
basidiomycetous fungi (Fomitopsis pinicola, Gloeophyllum sepiarium, Hirschioporus abietinus
and Stereum sanguinolentum) contributed to severe deterioration of windfalls. These fungi
also played an important role in the natural regeneration, that is, through their role in the
formation of new germination seed-beds.

From the results, the following proposals were suggested in regard to the natural
regeneration of Yezo spruce in the sub-arctic coniferous forest of Hokkaido.

1) Windthrown trees, dead standing trees, fungus- and insect-affected trees of Todo fir
and Yezo spruce be utilized as regeneration sites on the forest floor.

2) Alternatively, if (1) is not feasible within a stand, a treatment of soil raking is
proposed to prevent A, horizon accumulation .

Key words: Yezo spruce, Ectomycorrhizal fungus, fallen decaying tree, natural regener-
ation, particular regeneration site
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Explanation of photographs
P EBRBIORCBS oz v vERE
A cone of Yezo spruce infected by Spruce cone rust.
BEERBE I > TOERBEE D = /'~ v RAEHD
Natural young seedlings of Yezo spruce infected by Racodium snow blight just after the
thawing of snow.
BEESERICHD > TOIMEho v~y RERARKE
Natural young seedlings of Yezo spruce infected by Racodium snow blight in the spring thaw.
MOEREH LD = v < v KREHAN & B BEEREOEERN (R TRIEFODICARNEH
L CHERASHESE « THI L 7 8F)
Natural seedlings of Yezo spruce regenerating on a sloping site of a forest road, showing
severe damade by Racodium snow blight (the area below the dotted line indicates the area of
damage by Racodium therryanum.)
Hild EEFHITEE SN/ F v A Ky A ROMBRMHE (& ==Y, . F5rHvx)
Young seedlings infected by smothering disease at a scarified site (Left: Yezo spruce, Right:
Betula ermanii).
ey RREHES OMIR E AL BERE. /& Cenococcum graniforme, 1. Thelephora terrestris
Ectomycorrhizal fungi on a feeder root of a natural seedling of Yezo spruce (Left: Cenococcum
graniforme, Right: Thelephora terrestris).
IV =y REEHER O L 0 AL BERR . Cenococcum graniforme
Ectomycorrhizae on feeder roots of a natural seedling of Yezo spruce: Cenococcum graniforme.
[F] L OB E R L - AR o Rl
A cross-section of fungal mantle formed by Cenococcum graniforme (Yezo spruce seedling).
[ EOMBEFEic A SNB N LF 4 EE oy b
Hartig net of C. graniforme filling in epidermal intercellular space (Yezo spruce seedling).
[5] L DB
Mycelia of C. graniforme (Yezo spruce seedling).
IV RREHEB OB L OALLE . Thelephora terrestris
Ectomycorrhizae of feeder root of a natural seedling of Yezo spruce: Thelephora terrestris.
[E L OBE AT L oA BEIR o wkiE
A cross-section of fungal mantle formed by 7. terrestris (Yezo spruce seedling).
Fl Eosmlaftics ons " vF 4 £ %y b
Hartig net of 7. terrestris filling in epidermal intercellar space (Yezo spruce seedling).
[a] FoE%
Mycelia of T. terrestris (Yezo spruce seedling).
2 ¥ 34 DIRABERS I 4 B Thelephora terrestris DHE4
Mycelia of Thelephora terrestris inhabiting the rhizoids of Polytrichum sp.
/2y RBAEYRO T 7 v 74 v L BHR
Natural regeneration of young trees of Yezo spruce infected by Phacidium snow blight.
[Fl_ E DRERS EER ISR, SIRBME AT TEREI N 7 7 v 71 T ABEROFEE 3
=)
Fruiting bodies of Phacidium snow blight formed on the surface of infected needles through
late fall to continuous snow cover (approximately X3, Yezo spruce).
REREFTO = < v H#E - Sk
Natural seedlings and young trees of Yezo spruce regenerating on a stump.
BIAEFHO /< v H#HE - S
Natural seedlings and young trees of Yezo spruce regenerating on a fallen decaying tree.
BEL SR Lz v = vIRERETAR (W)
Natural regeneration of young trees of Yezo spruce on a stump out of the snow cover.
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Natural regeneration of young trees of Yezo spruce on a fallen decaying tree out of snow
considered dangerous for the development of Phacidium snow blight.
MLt | e KREH T 5 = v = R

Natural regeneration of seedlings of Yezo spruce on a conglomerate site by andesite.
TEFEBIR ] B KREH T 5 = v < vV iR

Natural regeneration of seedlings of Yezo spruce on a rock by Tokachi weldedtuff.
(SRR AR | ICRREH T 5/ < Vi - i

Natural regeneration of seedlings and young trees of Yezo spruce on a conglomerate site by
Tokachi weldedtuff.

THEEE] FIcRRES$ 5 =/ < v GEE FEIC SREESIR RO b F < v R
743

Natural regeneration of seedlings of Yezo spruce on a sloping site of a forest road (Todo fir
seedlings resistant to Racodium snow blight are still existent under part of the slope).
TR ) (CRKREHT 5 x /'~ v #ekst

Natural regeneration of seedlings of Yezo spruce on a Polytrichum site.

Mg & (B-C B1IEES) | oMK KRERT 5 = v < v FEkd

Natural regeneration of seedlings of Yezo spruce on mini-convex areas in a scarified site
(exposure of B-C soil).

Mt XH (B CBHIERS) | ICRKAEH T2 v/ < vkt (Md % 558D

Natural regeneration of seedlings of Yezo spruce on a scarified site (exposure of B-C soil) five
years after scarification.

[Hhis EHE (A - BELERS) ) THUEEK 5 4R, #EL T A, BRERUIENORAB LT -
1% 0 T =y REREHHERT

Natural regeneration of seedlings of Yezo spruce on a scarified site (exposure of A-B soil),
removal of A, litter and the stopping of invasion of other plants were continuously conducted
for five years after scarification.

=y RBREBRARD 7 b o<~y ZEkH

Atropellis canker on a sub-adult tree of Yezo spruce.

T/ YR (A BT B Y A9 N/ 3 v 0 r OFEK

Fruiting bodies of Fomitopsis pinicola issuing from the bark of trunk of weakened adult Yezo
spruce.

HA AV HEOEEEZY, BEICL > THRITNERI Lz V2 Y ERkK

A wind-broken tree of adult Yezo spruce affected by Phaeolus schweinitzii.

BER 2~3 FHD =V = VK DOREBRIRERICHEE L 7 Valsaria sp. EOTEK

Fruiting bodies of Valsaria sp. issuing from the bark of a trunk of adult Yezo spruce, 2-3 years
after wind fall.

v avhy GUERE OFEEZF /< YRR

A fruting body of Cryptoderma yamanoi on the bark of a living trunk of adult Yezo spruce.
AEEL 2~3FEHO T V2 VEAOKBICHR LR e oy yOTFHEEK

Fruiting bodies of Schizophyllum commune issuing from the bark of a trunk of adult yezo
spruce, 2-3 years after wind fall.

BEg 3~4 FHO T V2 VERAOKHBICHBE L3 44 45 9 5y OTHEE

Fruiting bodies of Gloeophyllum sepiarium issuing from the bark of a trunk of adult Yezo
spruce, 3~4 years after wind fall.

AE% I~ FEHO T Ve YBAOKBICHE LALF v oa s X EFFOTEKE

Fruiting bodies of Stereum sanguinolentum issuing from the bark of a trunk of adult Yezo
spruce, 3~4 years after wind fall.

RER I~4FEHO V< YERAKORBICHER Lo A 7 5 DFER

Fruiting bodies of Hirschioporus abietinus issuing from the bark of a trunk of adult Yezo
spruce, 3~4 Years after wind fall.



