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Comparison of Susceptibility to Racodium therryanum Infection
of Seeds and Seedlings of Four Coniferous Species
By
Dongsheng CHENG* and Tsuneo IGARASHI*
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HEB4BORET - BB OWKESIEK GRES Racodium therryanum THUEM.) O 3558
B ERAEL, BRREROCERARCESE CAOCEBORABSRRE O T 50y
HEBE Lic, ARICHTAETOREMNR, 7Hr=Y=uvpi=y~=v, +F=vY, #F=v
3O LRI THEERE . —F, AELYDSEEC L HHE RPN T 5 BT
3, =V=Y, TH=Y=VvAELIEBCHCBTS, T, =Yy oBTFREELE
Lo THRESERCN LA 2BEMMEMCD 2528 E, TOMBELMIBHAEOEL LY
LHEEMENKE T LHBRDODBAI, =V =Y, 7TH=V =Y DORREFH P F =itk
FRHCHE LN LHBMBATV 52, ThIEENY EOZRICHAKR TS L ZANKEVLEE
Zbh b,

F—U—-F RERZHE, BOEERHE BT K KRER.

iZL®IC

FEBEEHRE Racodium therrvanum THUEM. (LA'F, Racodium B8 W3+ %) 3, ¥
ReET LA TFYER S RELYATRICL, BT AHFTROKXARES ¥HET 3

19894F 9 A30H5# Received September 30, 1989
i E R F B RSB
Laboratory of Silviculture, Faculty of Agriculture, Hokkaido University.
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EERRTO—2 L7t T BV Racodium BiY, BFoOMPREYE I TETCILE
<, HEAEN LBASRRLREIE, HEMOBHCAZLEEY LTI b0
RT3, KB, ¥BDCELUTHY, TOBTFRROBEE LCcoFLHE I, H
EITHEIRLLDOMBOLF L pBE, =V =Y, P FeyRRUDI6EHICL R,
Ibr, MEXARIKIZBAROFTI6H, 128, 8BEICLEL TV,

AR, REHFEMOBET - HEORERZHOERLYHD DT> DT, 1t
BEOCEERHEMCIB =Y <Y, 7TH=V=Y, P F=YRUOHIT<YOBETF - HEHD
Racodium BT HREMHCHOWCTHBRE T L b, Thd 4EHEORREFOHR
REBODTTEREL

1. 8 B H &

1.1 ERNICHITSEFORLEER

B3 U 1 Racodium B3, MHMABECTHRBP L=V = v ETLLSEIND DT
L TooFEBCE~THRAT), RV EE 5 TR T FEEERX (PSA) RIS LT
5C16 7 AMMMREE I h T\, ZOBEBEBRELL 7 A <EMcBEL, 15C Tl » A/
ERLALDOYHEEGCHA G, R L=y =y, 7H=V<=Yy RO F=vEFE, 1
EE A KIEM T EBRAORRKL S, » 5~y BT, LRHHEOATIK»HERIK
2d DT, RBREHET KL 5> 1 FREOEN XTI, TORBUOAREEIR,
BIERORTEY X 2B TFORERY, =V =Y 91%, 7Hr=V=Vp9%6% +F=<v
N7%, #53<IRNT6%TH-7T,

BARARBET S E RV =L v sy 7 (ER8cm, BX 6cm) CHEOEERLE
EHhy 76 BEANRGEREL i, tEOXRBEIBRD 7 2 <& Racodium B % 1
By TREOEHIgEALL, Thb0RE%2 5COREHEDL, T EBORE I —ITEH%
BOVLFEFTHELL EoER,

1mm £ v v =2 DEEGHTIE-H @ecmX2cm) 10 oF—BEoEFExAh, i
KT A REEIGEE Licth, BEADBMUh y PADVDTE LK1 >y F o2 4 BEFOLA
Eh Ao 4 2DERB 1, “hbDsy 7% 0C (£1C) DEE (FBERKE) b, 30
AREEB%, 5 120 HE F CoOMic, #H7HBZK3 > (KE) O»» 7E¥WHIEL, Forh
DEFROVTUTORBEET -7, BID, EEEOBT 14 (100K D5 B 50 kico>wT
BETORELEY, BYOS0RMIEOWTEHDORERE LTI, 1, KBPRFIy » 7D
STeRAD T I BB T CEE~BEKEER TS LCEoT, 2>y 7HOBEY
100% I }ESF L 7oo 0C DIEIR & 100% DB E # BREAGH & L e D XFNSHLEE T 044
CHLUER DD TH D, BTOEIRER, BITEY CHVEBERLYEE L, BTERCE
WARER 1% T AABES Y (K, TeO,) THote, HOBHIL, > v - VIEARKCEEDO
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LAY BEEECKEKRENL, SEBEBL, 20%7 v F+1 I Y5 SEREL&ET
AR Lo, ZOREE 15CTEEL, Racodium BOEBNRO T E BT 2 RS
ShicETLRiL, &50NET N 2RREREYRD I, o, Racodium WL OHE
L hicHE Licds, Racodium B & OH P IREFEHRBECHELCEFOBBIIZL > TT-
teo UEBOREBFOREKIEORPRDF — A ItESXHE D L OB TFRAR LAEH
& OEFEBEFRERD, BFENOERTEEL R TEEREROBIFMRED %, BFREZH
P EABERCHE T 50 0BE L R LT - EEL,

1. 2 BB ITIETOEARBRRE

FBEu, EERERENMSERRMSEERD 24 KBEAKREL 2o ZOHRHER
<, Racodium B S 5B FORENEL ER I $HERKKY, BFOoBEKRE L TH
O, 2, 1987410 A 17 Bic38% Plot(# 1 X 20 cmX20 cm) X R¥E Lo, Iz 4B &
L, BPH 48 Cit4 >0FAEPlot ¥R, AL 4BERET S, 1mm 4 v 2 OFES
WTlE-8 GemXx3cem) CR—EEOETF 100X AN, 1 20OFEPlot o & 4 EET
DERFRASTADDOELRE T, Cho4BRETORBRRBIRE, =/ ~v»65%, 7
A=< IH68%, FR=UDI46%, BT =IYMEIRNTHoT, Ik, BTEHTARLD
i, BFEROBEE N5 TH D, LEDONEIKE S IR, BRI hEOBM L 55
BEBIET Aoz, 4 Plotic5mm £ v v 2 O&BRATIE- 7o 8 (20 cm X 20 cm X 20 cm)
EhsSET,

BEBEHO1988E6 A3 AR, ThLH/AY DEFEBURL TUTOERYT >, A
L, RO ORBEEF DI B, 0ROV THEOBRERRICX Y Racodium B X 5%
FORPRRETAN, B OSORIE OV TETFORFELYEE L, BORMGEIEHEL
HUTHb, REROBREHBER, EF223COBEF 28 OHEHEL, 1mm U EGiR%Y
MEL b ORRFBEBT ELELT, BFRLRDL, Lk, 1E0oBTFIco%, ERERREKL
RFEFRZ, FhEh, AFEPlot 2B 400EBIB LN, Thb4D>DEOFHIESY
o TRENITH L 7,

1, 3 HBAORBHER

Fib, 7 A~E2% Racodium BBV TEE Ly 7AY DT EXYHELCCGREL 1 %
B, BE10CTI » ARNBORE LR 4 EBHERET 2HAK T2 REEE LK, &
S h oy THOLEREI 1 BOBBIC O 20 MIEE O, 100Ny T, ABOET R
BEXSTIDT, BEHERERLTARLIBOEREYR A0, BEOo0 58K, A—o
hy 7ROLEECRWT, RAesBEOBTFAHELCEE > bETCThEhRILSREIC
ABIHOCEE LI, chboh vy 7HHAOEBEEHE D, 120 AR -T7TH~15
HEI®OMIRT, &5 v 7RO 4 BETORFRUORFROYEOEFRAYBRLHEL, &
BB AR5 REFERR OB OLTFELRD 2, RBRWHEFZ, » vy 7OLRAD T
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b, WEBREUTCTHE~BEAYBETALAIZLIRE-T, sy 7HOBEY 100%C#EFL
Pz, Tods, KA 2ME, HIH 1EOEEIC2X290% v 7RHR, SEHERACKTS25
DAy TORFROEHE R RDBEEITH L &,

2, %@ R

2.1 BFOREMERE

Racodium E5BERBLIc+EB Lk 3 4 BB ToOR2XOE LY Fig. 1 kT, A5G
B30 HE T, WTFhoBELRLXOETHBEbR Y, 37 HERI®R L Z4BORBET
ELBERMET LIAD L, Tk, REOHEBICH > TEEROEVGARBICEE LD,
75 0 HOREERPICE - Ta % L, BFOREERE, =V~ hRUMEIYDF 5 (46%) 1,
THZ =y 6%HREEe Q%) 1T, b F=YRBRIMETI%DFEL/3 (25%) &, »
S =Y BNRIMBE 6% D 1/3LF (22%) WiE F L. ChBLDEINSALETRLEERDE TR
ExRWHrbRTE, 7HxV =Y, AF=v, Py, =V =IDREETES T,

EHIZ Fig. 1 55, BEXROBIL, 4BEL HETLED T (KE 37 HERIR 6
FERrICiEHETORTE, EBAKE ZTERBRCLSZL1RDLNI, £2T, &E

AlOO // *—Y. spruce
2 80 »—G. spruce
_ =/ =—S. fir

= 60 »*—]. larch
.@ 40

>

2 20

V]

n .

0=/ 60 5 8 105 120
Days incubated

Fig. 1. Changes in viability of the seeds of four
coniferous species incubated on
Racodium  therryanum-infested soil at
0C.

Table 1. Regression analysis of the percent viability of seeds of four coniferous
species incubated at 0°C on Racodium therryanum-infested soil relative to
incubation time (day)

Tree Time applicable Y=a+bx* Standard Coefficient of
. to regression deviation determination

species (day) a b of “b” @

Y. spruce 37-120 125.4 —1.00 0.1549 0.88

G. spruce 37- 75 188.4 —2.47 0.3743 0.94

S. fir 37-105 105.5 —1.02 0.1503 0.90

J. larch 37-105 126.2 —1.27 0.1788 0.93

* Y=Estimated percent seed viability after a given incubation time ;
X=Incubation time (day).
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FroxroMoBRBREREYERL Talbe 2. Result of F-test of the differences
- between regression coefficients (b)
(Table D, #EHFOMHE A HERERE b which signify the decrease speed  of
(b= HOBLKIETE) HiEHEED seed viability
HEYRTOT, 2O0Ob¥bTEHEETF gp?c?es G. spruce S. fir J. larch
BORSHLYHBEL CThfk, 7hV =Y Y. spruce * % ns ns
D bfEIZ—2.47 THAEE L T3 ED G. spruce / * *x
S. fir * * / ns
bEDVFhizlRTH 2 fERIHEKE L,

% % : Significantly different at P=0.01;
—F, ==Y, FPFY=YRUOHIFT=V3I ns: Not significantly different at p=0.05.

BobEXLThZLH-1.00, —1.02, —

100
1.27THy, HEBOEBOCIHPHLNM T ¢ 8f
Tehrots, 22T, Thb 4 BT = oo o— Y. spruce
2 —G.
5 b EEHIES OE TEEDE DL £ —n
TFRELRTY, TORBRERELR: % of e
(Table 2), ZD#ER, bEOE WL, 7 : y .

15 30 45 60
hxV = o IBOWTFRE DB Days incubated
WTHEVKET (1%) FETHY, L3 Fig. 2. Changes in Racodium therryanum-infec-
HmoMERTl, WFhd 5%oKETEH tion incidences on the seeds of four co-

niferous species incubated on R. ther
Bl bhich ot ryanum—infested soil at 0°C.

Fig.2 w3, 4BRBTOHEBRLROMB LR LA, 4HEL LABRBHERH ABII0%
L EoBEBRRNR Oh, BEHNOBRAROENROENETRERERE T o, L
ML, S EEECOREREREBYRAET =V~ 0BRREIEMIBI VAL,
Ffe, BFNSMOTCD Racodium BOHBRX 7T =V =V DR IERLERS DY
R ENBEIR, ChALDRERIEL, 7Hh=Y <y DRETH Racodium BOBALT KD
FRRTWIEERRELTED, ZFERRETH=V =B TOENOETARIBLVER
EEMT T B,
2.2 HMcHIFBBFORE

WERTBA L BT+ sBoRHRBROBER, Racodium BD3d, b5 —BOHEY
FREE (Rhizoctonia sp. &FE. LAF Rhizoctonia B &".5) B RRA IR, ThbHl
HEr X 2B FORYERAY Fig. 3 w4, BFORYERIL, Racodium BEizoWTHR5 &,
THES = MN0%EELEL, ThARKRWT=Y =Y (36%) THY, PF=vEhF<
NELELSFNRFRI%E I%TH-T, T, Racodium B & Rhizoctonia R E % A5
LA RBYR3, Racodium BOHXDRERERDOBE L ZERAKRTH Y, sEEFDODL, 7
p=V =Y EbLEL (719%), HwT=Y =y (72%) Thoto B, Rhizoctonia BEIZ
IABFORYE, =V =y BRLEL, TRERCTT A=/ =Y ThHY, P F=vehT
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100~
Racodium
804 . .
B/E @ Rhizoctionia
[0
S
< RXX
2 60} spelele!
2 J925¢
3 0]
E 15504
5 sleltede!
) R #3020 00!
g eTeTe
& b
20
0

Y. spruce G. spruce S. fir

Fig. 3. Incidences of infection by Racodium therryanum and Rhizoctonia sp. on the seeds of four
coniferous species which have overwintered on a conifer forest floor.

100 —
80 -
&
(1] ol
£
g
E 404
1 %
0 %%
Y. spruce G. spruce S. fir J. larch
04
~ 20
X
<
£ o}
£
2
£ o
nf
100 -

Fig. 4. Germinations and germinability losses of the seeds of four coniferous species which have
overwintered on a conifer forest floor.

= Y OEEEIIEITH - 1.

Fig. 413, BERO4ABEFORFERL, BLHNORBRFRCESCTHE LLRFD
DEERBRLI-SADTHD, HEED, =V=y, 7ThHx=V=Y, PF=YROHIT< Y 4
BRETORFEIL, ThEh21%, 6%, 32%, 46%Lic-TkhH, BLHORFRyHEEL
LARFNOERERIL, 7THh=V<=IHRl%eHELIEL, T2V~ ThHH (68%), bt
Fevenhs<yMBERERFENRI0%E 24% T, #2BEOBTFRE N OBELI G 2 B
IZHABE B i A fe s o T,

¥, KEKBARO4BEFORF LT, —SEETNXBEENEEIh, RBF
Eoficd Tt~ 1987 FEofK (10 A 17 B) tHREKEBEVCBA Y OB T IR FEHRSE
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B (6 A3 H) KBERLA, BFXEIRLREATRAOBETFABEL LA, =V <,
ThH=V =Y, hI<V 3BOBFIIBRKCE HETOEILEROBEH L ERFOBEN
ELBDORI ST, b P2y BFCRTTREEL Q1% EFL T2 00RRRS
ht: (Fig 4R L F= Y BT ORFRICIZ OB ETT CTERFLLIOLEEN
T %),
2. 3 MEORFER

Bt HEETFTTD, Racodium BEEBLI-TE LRI 4 BETORFRURFEKD
M G x) OHfFER UUT, RBF - £GHBLEY) &, Fig.bwrnd, BF - £F#ER
i, =V =vE7 =y <y MEERTREERENLLS, BFOREFN, wThi 1T,
5C, 0CTIL BRohT, 20C, I5CRBNTOLFEL, ¥, 20CTORFMNIC

Fig. 5.

601 A 20C
Yezo spruce o— 15C
0F *— 10°C
&=- 5C
o-=- 0C

20

Days incubated

Seed germination and seedling survival of four coniferous species on Racodium therryanum

-infested soils under different temperature conditions.

0 . )
- 14 21 28 35 42 49 56 63 75 90 105 120
X
(=)
~ 60 e 20C
= Glehn'’s spruce *— 15C
2 ok =— 10T
g & == 5C
171 o-- (C
.g’ 20
T
§ 0 -t {}
< 14 21 28 35 42 49 56 63 75 90 105 120
: R
g
.8 C e &— 20°C
< 60 Sakhalin fir -— %gc
£ ok = 10C
E & oo 5C
&} 20k 0C NS
0 y <
14 21 28 35 42 49 56 63 75 90 105 120
601 e 20C
Japanese larch & 15C
w0k = 10C
== 5C
&F-- 0
20l 0°C
el Rl
0 -]
14 21 28 35 42 49 56 63 75 90 105 120
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IO ELIAE - 7en, RERBAAE 21 A BLUBIEE BRI\ LA VTWE, 490A
THERE: LREELACHHEIEELRETLTLEIREST,

—FH, FF=vihT=viR, HREEDY L, RIEREICERVTTXTORETH
ERB BRI, ¥, 20CE 5COBERSOWTRLE, »5<YDRYF - AEEBOME
PREETO=Y =Y, 7h=V=YDrhEBEHRALMUL TS, LiL, HEEFROET
i3, A=Y DOHNBI20COEE, =V <Y, Tr=V <y EBRcETT5HEE
Bote MU 20CEISCORETIEIS VT Fevid, BiRL IBBCEEFETHD
R IEECRENTERER O, »oRFRABICET 2RO LR L HEETEECS
FAHMBOTRESE S, FECESLHI—-TEHELL, I5COMBEFAICIER > TRUE, +F
v P03 ER, WThLIRRMBE U ABCRFELROh, TOBRY - LHFHEBIR
PRECE -7 ICE LB CRETRL, B EHARBKK 6 A B CHEOEFRIE
BTt TLEal, 2hizxl, AL ISCORBETIRE VT, b F=yil, RERBEHE?21
ABIFEFEIEE D, FTOBRRF - AHFHBRIRACLEALBEBHBARI IR E-70D
EIZEL, Zovr—7ENGEALETLARACEE56 HE X THEIR T, £F#EBH
BOETIX56 ABL#®CEE Y, RBRETY -7 120 BEORETH RBPROMEILER
LTz,

WCOBRETTE, =y epS5~VBFORFILThZhYBELL2BBCHEE -
Teo O, BRFROHEB I F= v RNEBANEVS, 120 B> T3 15COHEFLE
UL, PEOMBEOAFEMRREBD OIS, —7, » T~k RFNFJHECE -7 OfEE
LT ¢ 2R CMETCOBEYU- T2, b HECERRERN YTt i,
EHE, 5CTOMF = a5~y AERETORFI, ThXh 75 HEL 90 HAUKKRE
HELED, RBYITHP-7 120 BRI, FF=v2318%, #5 <Y N8%DORKFER (ol
OHEERT N UEE T 20 THEEFRLIE L) KEL,

ek, ARBICEIAMEOTT I o>WT, — BT EZ bbb, Hb, HEORE
T3, Racodium BOREDZILL 5L DTk, BtRABEFORBRE 20C DB E,
FET= L i-HEwins & Racodium BN OHE (£ Cylindrocarpon sp. & Fusarium sp.) 27z
VAR RBIhLDOT, HFELEHEDS D, ZThbDBEORE (F ki Racodium B & O
HERE) wisb0bdsrLBbhb,

3. X 3

AT ORBOEE ¥ i Lo #& R (Fig. 1, Table1~2) #5, Racodium BEOBREZxT5
BFORIMHII, =V~Y, FF=YROH IT=Y IEETIIREBRRVD, TH=V=I§
LRI BRHENRELLBVZ LA L, DI, Ko BREBPRELZAELIER
(Fig. 3) T%, Racodium B X 5T OGS, 4BEOS L7 IV =Y kb &L, 7
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=V =y DT I Racodium BOBRELXRLZIRT VW EXHLMLTHD, =V =2 )
D& 7 h=v=YDFh Racodium BORERXZIR T L3, BREFOABE Lo
WURRBREIN TR CEES K HBEBEH LRV Ll > THEBIh T\ 5, 4, BH
L9943, Racodium BHOWEBE L TRRELL NN =Y, 7THh=v =y, =/ <= v BFOR
FRELAN, 3L b Racodium BOHEBRHBL ZTIRFVBEEI W BERMNRTD Shic
P, TOBEMIBICT7 =V <Y BEEIHEC LI L TV 5,

MU T L B TFORFHOE/AE, BLEFH S Racodium Eofbizd 5 —FEORK
R #ERIhic (Fig.3) T, ChoABEBREEOEAREBCI A2 DEEL s ¥ B
Vo, MERFEOBEAGRGL, ChChRELLLELOLhIBFORFEHOEELDO TR,
ABELDOI L7 H=V <y BHRGEL, TH=V<=Ih, Racodium Bk HDEEDL T
CHEERICHLEVEEZEREETIHEELLIRS, EbIE, =V~ YEFOEEARERD
FORFNORKL, 7THhoT =X hholeddD, V=Y EihS=Yy k5 +E
BIEh o1l Lhb, HESRCHL, =V =y BTORZEHIE, 7THr=V =y REBLR
WA, PR YEr IV HBT ARG, BVWARBTHEEZL S,

¥, BETRECIUTE - BEYHRE L AARRRABROKER (Fig.) ©i3, 48
BFOVWThIARMBK 120 A EF CREMELTBELTEBKL TLE - 70, HiTo
HREROABEMR T, BF1P7Ld 11 AR2S 4 AR ECoOM (W 150 BRI oKS
TIEDH LR TR 2 0bLT, ZORFND, BOEhIREECBETICIELR
Mot (Fig. ), THOZ LizonTiy, ANTEBOIE I, W+ BR D Racodium B
(Lo BFREESFETHETRIEL) OBENMEVC & &, KivTix, BEMWFHO
Racodium BHRERBICE» M T 5 LR Eh, BEHCA > TrbLF 0RKR O ¥EET
HIBKHEEET A LR L - T, HBTEBLEBbhB,

RispEETO4BEORET - B ORKAR (Fig.5) %, 0CTOBTRMCKE » L&
LR (Fig. D L8bR®TELD L, ¥, BFOBRKcoOWT, #RAEBEDS L, BEMA
D20C, I5CTRA4BREO LN LREHRL V2, REBEDCTIR4BOLI ML E
W5, LaLl, FPRIBED W0CES5CTR, =YV <Y L7 =V < YilEEIR, 0CEFT
CEBMUKEHBRLTLEID, PF=YEps=ylEBRLR EI—HOBFIRERT S
ERBFTHETCREDZLVAETH S, BT, Racodium BRI N BHEBICHEI L
TRFHOME CGFEx) 13, =V=v, 7A=Y=y, #25=v3@OVTFhi, BES&E
LFEAYBRETAERETEETCL > T DML, P~y OETHEBBENIEE
KRESHTHY, MEOERFL S 2HEPHI3BCHERELIE Lo T B, 20T &3,
Racodium B (¥ 1= MBOFEE L FL) OREAOMMIE b ¥~ vy HEIZH0 IEOHB
HRBOMKEWZ EXB®RTAEEZONS, Tk, Racodium BITHL b+ K=y iz
= VIR TH D L, ER - BB LIERL T 5,
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—7, 10CE 5CORET, FF=Y &b F<vD—oMTH Racodium BDOREYZ
P RF LI, REFOBT I, HBEEITY - RRTYN - BIERLCER, TT7r
==y, =/ vBFERAUSBULIBEBHRLTLEY, 3bie, BRoBLE (KA, Ko
FERE) b, BRETOLH BIEFCE - BFORIFT 5 U T T Racodium BIZ
BXhnicLHWEhic, ¥, SCEBIAEFORIFIL, 75 AHBER, B THBLLD
DTHY, DL, SCOREFCRFLRILIETY, ToORFTHANC 75 HEILI L
Racodium BB ENBBERICHEI A TNTE, ZOBCBREEATV ELXERL TV 5,
T, e, PNV EH 5oy O—OETFIE, Racodium BITBINBERITIHLDE
BREOBINTCLIDHECRINTRFTHIEHNTE, £ 5 —HOBFIE, 7THh=V =Y
Y=Y OBTLRAKCE A L ZOHCBRINTLE ) OZOWT, HBT3Z 1R
THHH, BLOLLBEFORBREBEERERDDLESS,

LB BT AHEBORREFR L, £BROCTBRTHY, BEHORIL H 537#3—i
KREIhAZ EAMbNISE, LaL, —F, BItobRic i@t - TRECEDL D
LT ENRRBDLR, FliE, FF=vlES, =V voEMIMERALIBELVC 2I3E
HMO—BITHB, B, + P~y DBREHE, #HK SHWESHMLEEROIVBITCRLD
HBADZE, —BHRKEE VTS, S r2rbbTHEORENRORDN, =V =Y,
BERIIUAO—BRIK T, BEALEHFLLEWI, TOERLVWBRREH Y,

COBRFZOWT, EEVR, =V =VOLEBHEECIAEE~OMMELSA P XD
PNEWCERERPRLTC%, —F, SESEHEZEERO—2>TH 5 Racodium B8z X
LEE, FEHEEEEYCEC—BRRTISERBEL, 8RS, ARHEOZ LWk
VHTIHREAERELEWZ EDHLNTWBY), LichsT, KFEROBERNLD, Th
L& 0, Racodium Win X OFEEE T 5 L0ERYL, ERBEKOL U LEE
BERO—2LE2ONE, R - BB X, =V =Y =Y ORRSHCIEH IS
FBIROINEBET 5 LERL T30, FHROBERLLELNIEREABOIDEE
X5,

MHFIRE ) EHFEONENFFECEEMBELLT, 7THr=V~V3BFbh3, Z
OB, KREFHEOPT=Y =Y, FF=v@ELLEY EFSR T2, JLE
SHEEEDO S S, SHHMEIRIBON, 1 OMERREL L FB~O—FRAES LK
BIREEAEARTERBETH S Z LAMLRS T, T EEY » —BREBELSREX
hHEWS57H=V=yOEHHER TOBRBYLIEEE~OMEIC X 5 L OBRIAL
LRTWAY R, AFRCRINIT =Y~y OEEMEOER LT/, - OFHER
PEDHLAERD—DLE2 LIS,

¥, H I =iy EBEOERBE TRV, FOATKIERT B RAFHCE
T, EEWI =Y =2 LE URRIBHARAZARBDHHY, kkho, TORRORAR
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Racodium BENEELTWAZ L HLMCINRTWED, AFEDORERTIL, 2 7=V D
BT, ==y, 7HxV =3B\ Racodium BERZHERX R T twh, o

e
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Summary

The susceptibility of seeds and seedlings of four coniferous species to dark snow-blight,
caused by Racodium therryanum THUEM. was compared by examining the disease develop-
ment.

In a seed inoculation test, the seed viability of Glehn’s spruce (Picea glehnii MAST.) de-
creased much more quickly than that of the Yezo spruce (P. jezoemsis CARR.), Sakhalin fir
(Abies sachalinensis MAST.), and Japanese larch (Larix kaempferi CARR.), indicating that
Glehn'’s spruce seeds are, of the four species, most susceptible to Racodium therryanum infec-
tion. In field testing, both Glehn’s spruce seeds and Yezo spruce seeds were found to be mark-
edly susceptible to the complex infections induced by plural pathogens including R. therryanum,
more so than the Sakhalin fir and Japanese larch.

Temperature-disease relation test showed that at 0C, the tested seeds were completely
infected by R. therryanum in all four of the species; however, at 5°C and 10C, a portion of
Sakhalin fir and Japanese larch seeds germinated without suffering any R. therryanum infec-
tion, while none of the Yezo spruce or Glehn’s spruce seeds germinated. An explanation of
this could be that Sakhalin fir and Japanese larch seeds may possess a partial tolerance to R.
therryanum infection under 5C and 10C.

On R. therryanum-infested soils, Sakhalin fir seedlings survived much longer than did
either the Yezo spruce, Glehn’s spruce, or Japanese larch seedlings. This indicates that Sak-
halin fir seedlings have a greater tolerance to R. therryanum infection than seedlings of the
other three species.

The natural regeneration of Yezo spruce does not occur as often as that of the Sakhalin
fir. The remarkable difference in seed-seedling disease-tolerance between these two conifer
species, as shown in this study, is likely an important factor responsible for the formation of
this phenomenon. The occurrence of Glehn’s spruce regeneration is, as is well-known,
extremely restricted to the mineral soil-exposed sites which is usually pathogenic organism
-free. Such a restriction of Glehn’s spruce regeneration may have arisen, at least partially,
from the extreme susceptibility of this species to R. therryanum infestation.



