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Shun-ichi Yoxora : Etiological and Pathological Studies

on Scleroderris Canker in Hokkaido, Japan

¥ % : Scleroderris lagerbergii GREMMEN T X 2 b F= YRR, 1970 Fic 34 U TLIR,
EMEEDOER b ¥ Y B E LWEEEEL TS, 2ORKRRA -T2V EkUa—u
pREIXHRELTVAZENHLAREN, LM -T, HHEAREAR P FeYEREE Sh
TOiehs, fhORBICIRELTHAEDTARZ 1L a7 Y AEHKEL, COBCHBEEZES, &
ZRXPFTYORZLVaFT ) AEREREFRTEEREL.,

AEBEEOEED S b, FLERKSVTRME, HEOBRWFLEIHRIBD SN
M, RELAHROWBFOAX IR IV Ea—a vy EILDbDER P —T 7V EDbD
EOMICRELWERND 3, BIEIR EE LT TRETEY S0m, $Ei2 XL LTIRETEY
30m BEOKE X THS, HRNICATARBEICRa— e, dbk, BXUTOTOIRME
HHL—R) pAashTEY, P2V EOBRB T TRETH S, R te—7 <Y LOFRILXK
RbEE I —0 v SREONTNHIKBT A DEELI NN, ZORLOKERE,LSHHNT S
&, BLAI -0 v BEIGENOTREBOIEHKENE,

PRy FORFROSEIRELBEOPICT 3 b0 EBERROBE, AWER ' F=yilicd
=IBTHTA=Y oY, a—aws,tEl, Favkvel, 7b—F—-igHLT, tvr
BTRv—~vRPOERHLT, = VRE2WVTRIT"Y, RYPAZTY, VW) =¥y, N
A=y, #2339, Rta—7y, 2vFaieviHLT, hEREEERL, K0EE
HELETACEBHEOLENL 5T

I & & I &

1970 &%, FEMY & & HICBLVEFE - BERESILEEOSBHED + F~ Y ERMICHE U,
SR, FIERBR U 1FESOBLUNEEL, ThicUEhdElh, BIU2EEERIBT 3R
BN Th oo BERERR 10 FRO RMCEPIICREL, 2~3FIchl - TRFOMEE > 1
BEBEBRNZELIRDL, PHTRRARMET 5. 19724 9 5 T TIOHH L ESHMO BRI
#3,000ha iTE L (BB 5 1974-2), HESLIUAFIC L 2HEIALIRLDT, &DT, AK
ORBHEEICI > TETWHE (RHE 19785 #% » £ 4K 19805 /B 1982; #2444 1982),

ARRRALY), FEELTS /a3 (Micropera) B URFR DAV STV (GEE 1970),
UL LChIFREEOBRAEIC L2 bDT, € ORAFEIL Scleroderris lagerbergii Gremuex TH 2
CTEBHLLEEYD (MR 19725 £R - B 1972), t FeYERSRERD ohic,

LL, OB ELESTA o —7 Y ERKICHE LUV « BERSRR SN, chbFEUL L Sclero-
derris lagerbergii XA HDTHAHT ENPFLhITIN (AF 1973), EoIKI—w v IR HEE
K-> THRUOCERBSBEL TR C BRI EIN (&R« 8K 1975),

1982467 B 9 B2 ' ff #—35 For. Protection—35
0 M X ChmEss .
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D& D FA—REEIC & » TET 2REY, FIERKD LMK - TOPRM -T2, AFEEIR
-0y TR YBEEAOHERELE LT HL »5abNT 3, FhdukkBIzE 0TI 1960 SR
AHEIC L2 vV BHADH « BEERMHOBICINTVED, 2—0 v & dbkd THREBLT LS
RAUTRE, B, AWEICIZI—0 5 Rk (L—2), IABHSXOT VT REO=>DAEM
V—2 (race) #H 5 &0 H5REMH N (Dorworra & Krywienczyk, 1975), HWEIC BV 2 FEEGE O
V—REDWTHBRYBBELE T3,

ARETREE VTRERORE L FREIC OO TRIZTY, bR TREIC DV THERENL:

b,

I A, S8 ICRERNEER

1. & = .
AROWERZ, PFeY (BLUI—ayEl) LA a—T 2V ETREL>THAEDT, BES
CHBEDD,

1-1. FFeYBLU3—uy iR BE BMESRCID, BdicBRLTOE Py
(2—0 922 IDREHAL) BUBE-TBLE, HHIVREPICEE > TOIRNENT 2 &
X, BANREOHENTE LT IEEZEPOBRULERT S, COMHICE, EERLLEHOER
BERELIRWL, 6 ACAIRIEZE, BRUTERE L 1 FEZRRBHIER%.: (Plate 1, D), ¥
o 2 FEERICH - TRIGER L TRBERZ 2T 55 (Plate 1, O, BHERBAETS 5, BE, IR
BRI 7 ALMRIERT AT LR, EBICRKBAEL > TRET S, Lch-T, ERHRERESE
BLicih R L, £htd AR 5 L0 SIARROIERICERE LI, BIFIAE U RERIZ
ELIBRLYTL, ZoES, OIMMMRHSLET 200BEICLAHON S,

ARBHACBRESBD SN THE ST, MHHRR 10 FAROBHHCRIRENS D, TEEHOHE
WIEFRO P Fe Y RBRRICHRESHEINTS (EF 1979,

AFICHERKT B L, BE1FEESERUCHESRET 2 0o, SESEENERL (Plate
1, A), 3~4FEBICREET2L0HE L (Plate 1, B),

1-2. Rbe—T=YDBA: P FVOBALELD, HEIBELLTTE OMBERS LicH
ZLTNG, R 1EAROBASRIBRENEREZEL, 2HEL LOEETRBER UTURNNEREE
T2, LirL, ZOfBNIEELEAL, £84 1BTEE WL EOBIRMERLTEA, P FeyRE
DBEEIIERBACE LS RL - TS, 3, WEABORE TR, R~HEOBAEBEEL TS
Eid, VFEYREYOBALRIIIRETIBYLNIS,

2. ## =

FREOF D> B (RAHR) 13, WEO BREFHEHLICEL (Plate 1, E), MEOBRERKICIIE
Uiz, FBE~HBET, CCEMOFHMNBY, REL, HE~BEL, BRI 1~2mmBET, B
BEMLTERERET 5. ZARROBOMRGE F FoY L& R ba—T 2y EETRVIES SR,

Kozttt (Brunchorstia stage) OWF#IL, BIIR~BHBATEREEEL, 1mm 2T
(Plate 1, C, D), } F= Y OBEARME LicizAE Ty GHERBRLEIV) 28, X te—7=Y08E4
RUELICHEREINS, WTHOBRELHTRUREBOREAMBLE - TAEIKERNL 508, BIRICE
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KT HBAERERENIBE LD 5,
FO5|HHFRS, 6 A, THCA»LRALIUY, 8 Ak, THICRHEEALTLES,
3. & & =%
AFEOEERR Fig. 1 IGRENBEBVTH S, P FVDBELRA Lo -T2V OBEbERR
ICENBIEWVDT, b F2YOflELYT,
RRORELLEIERIIE, BRUAES LCRBBTROSEN, £& UTHRRBIRIETSHEE
EEBITRELIZD, FREEERE-THTL, 2b0RMFEMELAEFICHELTREREY

\(

P
p
P
(1st year)_ June-August;
April-May; Asexual stage

Needle-fall

4
/

! June-August;
] Infection
Colonization and
death of tissues
under the snow

Colonization and
death of tissues
under the snow
June-August;
Infection

(2nd year)
June-August;
Sexual and asexual
stage

Fig. . R EEOAERERE

Life history of the causal fungus

A : Apothecia, P :Pycnidia, F.N.:Fallen needles, S.S.:Snow surface
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3. BEBURKT I, MFERRLABEBCRTOSBEATRVEL, YEOBRELICRIRRES
HERDAHMBET B,

I REE O

AREOHELE O M TE7dHIC, Fig. 2 RLHENB L5, BRAD 10 »FICENTEF=Y B
XUR o —T Y ORBRHER LICER S NATFO I MERTREREL, RFERBCL-T, FO
SMER, F0 5, FOIRT, HEFOHER, WEETE-1. 8, LBEOHIKEKORFEL L
TaAv ATyl a—nyRbvE (JATa—), NYIReTVEVLY ) —F2y (BFF, T4
Y AESRE) KOV T HREBROERE, WEETIT - (Plate 2~4),

F0 3 B, &I ARMERIIR, FEB6 o MEEEMR (textura globulosa) % 31 i3 & ABER
(textura angularis) #5745 (Plate 2, A), FEMRT D5 BLOMAD B35,

FO 5 IEEBRTEA, RECSBOFOIRTFEHL, 1~27licis: (Plate 2,C; 3,B,C; 4,B),
FOSRFRGBETIRIIMEEL D b BoAKEBTTHS (Plate2, D; 3, D, E), REEKIZ0~3
T, ${33RETH 5, UEDFOIBLUTFOIRFOREM%E Table 1 {zRL7, Table 1 iR

0 50 100 km
Fig. 2. AR B0 FHEKEH®

Localities where fruit bodies of the causal
fungus were collected



Table 1.

AREBEOFOIBIUFOIRFOHUEM

Dimension of asci and ascospores of the causal fungus

® % B

%5 R s of F oo 5 () Fo 3BT (FH) WO N OE E
No. Locality collection Asci (mean) (pm) Ascospores (mean) (pm) Tree species; Measured by
1 | E%5] Kimobetsu June 20,72 | 72~115X6,5~10 (87.3X7.8) | 15~22,5X3.8~5 (18,3x4,5) | Abies sachalinensis, S. Yokora
2 | BE ¥ Makkari June 16, '72 | 80~100X6,5~9 (91.5X7.5) | 15~22,5X3~4 (17.3%3.5) | Do.
3 | {AmE Kuttchian July 25,70 | 77~112X6.5~8.3 (89X7.2) 15~20,3X3.8~5 (16,9xX4.3) Do.
4 |4 % Sobetsu June 23,°71| 72~112%6.8~8.8 (85%X7.7) | 15~22,5%X3.3~5 (19.0%3.9) | Do.
6 | B % Hidaka June 30,72 | 65~110%6.3~9.5 (87.8X7.8) | 16.3~25X3,3~5 (18.8x4.3) | Do,
7 | EB% Furano July 3,772 | 72~100X7.3~9,5 (89X8,3) | 16,3~23.8X3,3~4,8(19.5X4) | Do.
8 [y & Yamabe 75~130X7.5~10 (104.4%X8.3) | 11~22X3~5 (16x4) | Do. (I. Tagauasui, 1973)
” ” Do. 80~137X6~10 (107,2X7.4) | 13~23X3~5 (17.3%3.8) | Pinus strobus, Do.
9 |# $§ Ikutora July 4,72 77~102X6,5~9,5 (80.8X7.8) | 13.8~22,5X3.0~4,8(16,8X3,5)| Abies sachalinensis, S, Yorora
10 | E Jij Kamikawa July 8,72 | 70~97X7.0~8.8 (85x7.8) | 16,3~22,5X3,3~4,8(18,8X3.8) Do.
Washburn, Wis°°nsg‘é June 4,°74| 77~105X7.5~10 (91,5X8.9) | 12.5~18.9X3, 8~5(15,5%4,3) | Pinus banksiana*, Do.

Do, 82~115X6.3~8.8 (114,3X9) | 12.5~18.8x3,8~6, 3(15.6X 4, 1)| P. resinosa*, Do.
Trysil, Hedmark, Norway | July 9, ’74 | 87~110X6.3~10 (99%8.2) | 16,3~22.5%3,8~5(18,7%x4.1) | P. contorta**, Do.
Ontario, Canada July, 74 90~115X7.5~8.8(103.3%x7.8) | 13. 8~25X3.8~5 (18.1X3.9) | P. resinosa***, Do.

Do

Do.

90~127X7.5~8.8 (109X8.5)
117~121X11. 4
80~125X7,5~10,5

108X 7.1

86~125X7.5~11.5

12.5~20X3, 8~5
15, 2~16. 1X3. 8~4,7
14~20%3.5~5
19,55, 1
12~24X3~6

(15.6x4)

P. banksiana***,
(Van Vioren and GremmeN, 1953)
(ScuLKprer-BerNuARD, 1968)
(Doxwom:n, 1971)

- (MoreLET, 1980)

Samples were distributed from : * D. D. SkiLLING,

*+ F. RoLL-HANSEN, *%*x C. E. DORWORTH.

(HE) RY%o>?BEMO ‘MYWY (L0 4X T AFARET
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¥hd kI, THROZUEMERZ, FEBIF<Y, A be—7 705080 2H > THHEBIRED
SNV, R E LTRO SN D COBROWEMLE SEDBIN,

RFRRABICSHOWEFEET 5. FRTIIMEELS, BEHAVIEIBHMLTHEELZEL, LRIk
~BTRICRBERYS 5, WRFOUEME Table 2 i, WEFORRKOLHHEL Table 3 ITR
Lo .

Table 2 HHHALHIEE I, PPV LOFMBFOREZIZ At o—T vV E3DIDRBDIEK
Y, HBOLDORKEDOREFORXIRZA -T2V LOSDOLART, FEHBO LB LR
BBERTH 10

Table 3 ITRINB LS, P F=Y LOWEFORBEHIZ1I~T7T, t0bT TREDLDOME,

Table 2. A FEHOKWBR F o Bl & &

Dimension of pycnospores of the causal fungus

z=E = ®Ed Wi F (FE) w: OB o &
. Date of [Pycnospores (mean) =
No. Locality collection (pm) Tree species; Measured by
1 | &5 Kimobetsu | June 27,1974 33"22?;3& g’zi 8 | A. sachalinensis, S. Yoxora
3 | {H@m#%k Kuttchian | July 25,1970 3%;6;5(2)5 Do. T. Uozom
23~ 2,3~3.
5 #® Sapporo June 18, 1975 3 (ggxsxg 853 3 P, strobust, S. Yokora
6 | B % Hidaka June 30, 1972 3‘2;;‘;?; g-)s Abies sachalinensis, T. Uozumi
=y 43~70X2,5
7 | EB% Furano July 3,1972 (56X 2. 5) Do.
8 | Iy #M® Yamabe July 6,1973 zo~¢é:131xx2.2<.)53.1 P, strobus, S. Yokora
” ” Do. 22~4‘E§<2i 2;3'5 P. strobus, (I. Taxanasu1, 1973)
9 | #%& 3§ Ikutora July 4,1972 4?;;??; g)s Abies sachalinensis, T. Uozumi
10 | k1 Ji| Kamikawa | July 8,1972 3?;5‘2?5‘ §~)5 Do.
Washburn, 23~43X2.0~3.3 I
Wisconsin, USA June 4,1974 (34X 2. 6) P. banksiana*, S. Yoxota
Do. Do. 26~4E3><32>2 g;«s 8 | P. resinosa*, Do.
Trysil, Hedmark, 20~38X 2, 3~3. 8 sk
’ Norway July 9,1974 (30X 2.9) P, contorta**, Do.
15~31 X2, O~2. 6 : ;o okk
Do. Do. (25X 2. 3) Picea abies**, Do.
. 20~~38X2,0~3, 6 ; ok
Ontario, Canada July, 1974 (31%2.7) P. resinosa***, Do.
17~57 (ErTLINGER, 1945)
18~50X 2, 7~4. 5 ’
8 %gsxx 3.2) (DorauBaUER, 1968)
24~50X% 2, 5~3 (ScuLiprER-BERNHARD, 1968)
26~36X 3 (Frenca and SiLvErRBORG, 1969)
32%4.5 (DorworrH, 1971)
26~37 X 2, 5~3 (Jan€atik and Uro3evié, 1973)
19~~55X 2, 5~4 (MoreLET, 1980)

t inoculated with Canadian isolate from C. E. DoRWORTH

Samples were distributed from : * D. D. SKILLING,

#+ F. RoLL-HANSEN,

k¢ C, E, DORWORTH
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CHLTR bo—7 =Y BLOMKEORRTRERNIC 3BERSL, £ELIY IVETYOH
B3 1~TRETS 7 (Plate 2, E, F; 3, G; 4, D),

PEo &S, AEHEORATRONEEIFIHNE S ZEERCESRD bNZ0, REsitfic
H-Ti, FBRFOAXIBIUBERICEOTH FeY EObORMOFELOSDLLELT, #S
PIEDH BT LT,

IV FREORENE L FEHHE

AR ORER S HTHEL Ho LK F 5D ATERRRET -7, BERBEROFERIE Table 4
CREND LBV TH S, HEFHEEBRBUTOLEVTH S,

v-1 8 & @1

BRI TEE L FoYTh b, ZONEKIC O 7X7Tmm OHHICHEEEELS, @ 5mm D
BSTHRHICET 3 TEDOWND TS, @FF4 74 /N Z 3HMEE S TE- LEEE, O3EED

Table 3, A K HE OB FBEEROEE B

Frequency of septa of pycnospores of the cdusal fungus

z= & W B B % Number of septum S8y % A
No. Locality 1 9 3 4 5 6 7 s Mean Host
1 | E%%] Kimobetsu 4 2 8| 12| 70 4 6.5 | A. sachalinensis
3 | {Bm#E Kuttchian 22 4 7 5| 60 5.8 Do.
5 | L ©®& Sapporo 4 2| 94 2.9 | P. strobus
6 | B & Hidaka 8 4 8] 21| 59 6,3 | A. sachalinensis
7 | EB¥ Furano 2 41 14| 78 2 6.7 Do.
8 |1y ¥, Yamabe 16 2| 82 2.7 { P. strobus
9 | % $ Ikutora 2 8| 90 6.9 | A. sachalinensis
10 | £ JiI Kamikawa 4 4| 14| 78 6.6 Do.
Wisconsin, USA 6 2| 92 2.9 | Piuus banksiana*
Do. 4 96 2.9 | P. resinosa*
Hedmark, Norway ( 10 4| 80 6 2.8 | Picea abies**
Do. 2 72| 12 8 4 2 3.4 | Pinus contorta**
Ontario, Canada 6 21 92 2.9 | P. resinosa™***

Samples were distributed from : * D, D. SkiLrLING, ** F. RoLL-HANSEN, #** C, E. DoRWORTH

Table 4. # B i€t B v & N 7=+ & #

Isolates used for artiflcial inoculation experiments

B 0 . ,
Isolates used N = Details

T, e 1044, 196947 A 22 B BRI T8k
M69-2 Isolated from mono-pycnosporous origin on July 22, 1969, on 10-yr.-old Abies
sachalinensis Mast. at Sobetsu

BUERL, b Koy 1048, 197046 A 24 AERAT O
M70-2 Isolated from multi-pycnosporous origin on June 24, 1970, on 10-yr.-old Abies
sachalinensis Masr. at Kimobetsu
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Table 4. (23 &) (Continued)

Isolates used A B Details
Rk, Y1244, 197046 ] 25 ARFOSIRTHE
D70-1 Isolated from mono-ascosporous origin on June 25, 1969, on 12-yr.-old Abies
sachalinensis Mast. at Kuttchian
D70-1 338 F OiEiET4 1971 41 A 25 AFSE
D70-3 Isolated from multi-pycnosporous origin, produced on the culture of D70-1
on Jan. 25, 1971
v B, R bo—7 =y 1444, 197346 A 29 BSMIETHHE (FREE
SC-8 Isolated from multi-pycnosporous origin on June 29, 1973, on 14-yr.-old Pinus
strobus L. at Yamabe (1. Taxkanmasnr)
BEA, b Fev 7, 1974457 § | AERBTOR
S C74-1 Isolated from multi-pycnosporous origin on July 1, 1974, on 7-yr.-old Abies
sachalinensis Mast, at Kimobetsu .
B, R bo—7= 154FE, 197447 § 6 AHFO 5 BT
S D74-1 Isolated from multi-ascosporous origin on July 6, 1974, on 15-yr.-old Pinus
strobus L, at Yamabe
W, 3—m o9y 16454, 1977487 22 AEMBTAR (HRHL _
SP-2 Isolated from multi-pycnosporous origin on July 22, 1977, on 16-yr.-old Abies
alba MiL. at Yamabe (I. Taxarasui)
RE, tF=v 1044, 197747 B 2 A2 T DS BTHH
SA-2 Isolated from multi-ascosporous origin July 22, 1977, on 10-yr.-old Abies
sachalinensis Mast. at Takadomari
" HFFEAVEVAIM, LY/ —%=Y, BFOS5ETHM (C.E. Fvy 4 —2)
SC-1 Isolated from mono-ascosporous origin on Pinus resinosa Air. in Ontario,
Canada (C. E. DorworTr)
Table5.  © B ¥ & # K & o B £
Inoculation to three types of wound
REOXES
B o B H [ B REAE 2B Size of lesions | #§ 7 %
Wounds Isolates used Diseased/ 1nocu5!t;eoc}:s I%n g‘fh ((I\%ejaag) Pycnidia
v (mm) (mm)
BWRE 7 X 7 mmBlE D70-1 7/10 15~28 (23) | Femi+
Peeled bark of D70-3 10/10 16~-34 (24) | FBER+
7X7 i ize.
X7 mm 1n size Check ofs
D70-1 3/8 15~26  (20) | R+
BEICEX s mmO+FED :
WAEANS D70-3 : 1/8 14
Cross slit of bark of Pycnospores 3/8 19~.22 (21) TR+
5xX5mm in length j -
Check 0/8
‘ . D70-1 8/8 30~70 (44) | EE+
K347 4 RICk2BUEE N —
Cold damage by dry ice D70-3 8/8 \ 20~60  (34) | FEER+
Pycnospores | . . 8/8 (18~60 (29 T+

Inoculation : Nov. 26, 1970 ; survey : May 28, 1971
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HELED, Thic D70-1, D70-3 DEHEKX L, DI0-3 2R LTELBRFY ARV Y avi BEL
Too BREORRAN CIHICBERELENTen T -7 Ty, BREKEZEOTHRE L, EIEBHIED
DD DHHER, UTICR2MoBEEORA I SFERcTbh, MRELTRRALBEEZaE
WOERXR 0S4 ROz, R8I 197048 11 A 26 BITFW, 197145 B 28 HICKETHE L,

¥R Table 5 L LU Plate 5, A~CIIRENB LBV TH B, THbE, F5474ARICLZHEE
RICERE LI BARTNTRRL, RUOLRSMOEBRIC DRTHELGEPHTH 1. £EBRD
REB LI, TZOVARMBRBFRIZS - & BT,

EHBNOSIR ML L5 mBETECEIZC LR U kitbbdbbd, THRFBKRLALCE
B, A7F2720BB8EETHNIBEORRERBBERICRBFIEIBZTLERLTN S,

V-2 % & -2

HEMBRIANC, AFEITERCERET oo HEARRSEL L FoVTH D, LFIFLTRA
ATREZLDEKE, RERCHULTIR ERBLS 2cm BRI 2 X 2mm ORE JiC BEEIR
¥&D, ENEFRCMIO-2OSRWEREERL, BEEHOTHRE U, HEEII 1971411 A 13 BIZFT
W, 197245 B 25 BIKFAE L

#R Table 6 KRTEEDTH B, THbLE, REKRTNTICRFL, £FXLBETRR LI,

Table 6. % fr 3] & & =X B # B
Inoculation to fresh wounds of winter buds and
adventitious shoots

HEHH REHOK& S
[T 7 E % & SEI;?W %{féfﬁé/ﬁ&ﬁ Size of lesions T
Isolate used Inoculated part pgralc))d inoculated [ E X A Bl | Pycnidia
(days) shoots |Length X circumfer-
(mm) ence
£ 3F ”
M70-2 Winter bud 0 10/15 7~22X1/4~2/3 FR+
Adventitious shoot 50 10/10 19~27 X 2/3~1 Frk+
A R £ F
Check Winter bud 50 { 0/6

Inoculation : Nov. 13, 1971 ; survey : May 25, 1972

Table7. 2 H K 8 K B + 8 0 & 8
Effect of snow upon disease development

RBROKE X
P 2 % 8 M mebs/ e Size of lesions | g 7
Snow period Diseased/ = i1
Isolate used inoculated shoots I%ng?h % cfr‘]cumgr- Pycnidia
(B) (days) (mm) ence
0 13/13 19~.37X 1/2~3/4 ¥ B+
Mé9-2
90 12/13 20~40%1/2~1 | EB K +
% R 0 0/5 l
Check 90 0/4 ‘

Inoculation : Nov. 10, 1971 ; survey : May 25, 1972
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L LRSS, REOEAE bIAEEOFMEOEEZRL, FEEMNE CKBRLPTV LS FAR
BORBEL—H LT,
V-3 BRIKSLETEOEE
SAL F FeYHOMEMBRIC2 X 2mm OAE STHEZREED, M69-2 DEEEREEEL,
ERABHOTEOEIHRE L, KAPHRZLTHESS BEBEOBVE K LERE, Z0EE 0
BRShcEE A XEERT T, BRKALLR U, BB 1971411 5 10 AICiTY, 197245 4 25
BICHRE L,
$E513 Table 7 KRTEBVTH B, THRODL, FIERT 30ELE REBARCRRLL G0, R
RELFHROLASEERNICESBONEL T, COCLRNV-1OHRES—ETEHDTH %,
V-4 R FORNBEIERR
BATII6~8 AFOSRFLARFUROLVCRELUTRESBBL 21T TH 2, €T T6RAL
L8A%TEALIE, SHEAIDSELF FoVEEHERALT, D70-3 OHEEIC K- TR SN HRTY
ARV Y gy (BTBE150~250 F/co) %, #iIcHic@e 20 5 &R LI, MARLEO 1 FEm4E
B (AEEat) tx LT, BARETHIEBELT, HIBHMF F=YKRAKKESE, -1 Y-} T
B - THZCR-0%, EMCERLE, CORSRBPEHOBEMNORERR Fig. 3 IKRENBESR

Table 8. il F it X 2 B WAL E R R

Inoculation experiment with pycnospores in different times

#EAE Date of inoculation (1971)

6 28 June 2\7 A108 July 108 §10H Aug. 10

R/ 2 Infected/total seedlings 23/29 (79.39%) | 18/30 (60.0%) 0/30 (0)
FERBi /48 Infected/total shoots 84/139(60. 4%) | 48/142(33.8%) 0/145(0)

Survey : April 5, 1972

[}

C
20

18

2 3 4 5 6 7 10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17
JUNE JuLy AUGUST

Fig. 3. {EZQEPMHICET 2BEHhOKER

Air temperature of the humid chamber in each incubation period.
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YT, ZOBREHEALSEIRRTORFIBETH ~LHEShA (BH S, 1974b), HEEShL
EARAHAM 100 B2 EFhicE T -7z, FAER1972F 4 A5 H, BELRERRKICTONI

#Fid Table 8 LU Plate 5, F, G it/REN B LBV TH 5, HEH, SLICIRRELSETL
T REOHEBBUIELBELL T, 197146 A 2 BicE@shic F F=YETRE, ¥80% OF
MBRRERL, BRERIIOH ICELL, £/7H 10 AcEBEIh B4}, AMERRI 60% i
B U BRERIT 4% KBETFL, 810 BEBERTRAKRRLEP -7, ok S, HERH
K& - TRFREEZELSRED, BOREERFBERTH L EMELP LT, BB, BTLK,
B 5VIEETHOHED» SAREOFME RS, REHRIEBRBINED -7, Vo IZIBRERK
PO 0% LV O BRTHEESFEME SN,

V-5 XEHEEBE-1

FABEDOHTONE I, KREICRDEL ESE OEBIRENS 2 L 0D TH 5, duigl
ERFHILMOR Fo—7 =Y LOXFEIX, ARTOREPEROE, HIVRFETHEETOERD
BRIEEOHEPOATE F=Y EObDERPALLICELD, L UAILKRKIGANSDLBEEINS,
ZCT, EKBHEELTHLAE VY -V LD EARHE (SC-D & R bn—7 <Y L0 KXKFHA
(SC-8) &} F=v LoAKE (D70-3) LB, ChoEENEN1044E b FwY, 5442 n
— 7=V B LV 20FLE LY/ —F vV CERE L TRREERAN L, 2h€ho $EMEOUEERIC,
1.5X1.5mm QK& I THRERELY, ALKEIOAHBEREEBLTREEWOY, BEIZ 1973
11 B 9RICfT, 1974485 F 24 BICHE L1,

KRz Table 9 WRENEELBDTH S, P FeVH (D70-3) R FeYERbu—T7=ViCiRA
EHEERLIZSOD, HIEKER 1RGN, LY/ —F Y RIIRREGERE b o7, A bo—T =V
H(S C-DRTRTOHMBERBEITH UTHLOREEERL, WEOBRIEL L, MIRBE U,
VI —#2VHE (SC-1) dITOHBEHMBICH LTRERERL, Vv Y/ —F =y TREN
LWEORKBBE U, COREPLLBE, R bo—TwVERYG - & REMIBNEEZ END,

Table 9. %2 H # 8 # B # £ Q@

Results of cross inoculation experiment (1)

B R # M Trees tested
# A B K 10 % % 5 fE & 20 & &
Isolates tested PRy (3K (R buo=d=Y 0KV Y Y=V (24)
10-yr.-old 5-yr.-old 20-yr.-old
A. sachalinensis P. strobus P, resinosa
D70-3 (F F=YE) 6/12; 13.0 5/20; 7.5 o/19
SC-8 (Rtu—TF=VE) 12/12,(1); 21.0 | 18/20, (9); 40.0% | 17/19,(14); 40.0
SC-1 (v —¥=VHE) 7/12; 14.4 17719, (5); 17.7 18/19, (15); 40.0

* 18/20,(9) 5 40.0 : HEE XN/ 20KOED S BISKRRK L, €05 bD IR Ui, HHEOFHEIZ 40mm
Th L LEEKT 5,
Means eighteen shoots became infected among 20 shoots inoculated, and 9 was
killed. Mean length of cankered lesions was 40 mm,
Inoculation : Nov. 9, 1973 ; survey : May 24, 1974
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V-6 XEZARK-2

BRAMBEITRTSEEREL, FFeVEE R e—TTYER NV-5ICAV DL RRE 258
ARV, BOKRESIR1X1mm &L, 19744E11 8 8 HiciE@L, 197545 F 6 AICRE L1,

#Bi2 Table 10 KRENEEBVTH S, THbD, R u—7vYH (SD4-1) OREIEL
ULBAT, EHEIshEUEBEOBOREA L TN THERER L, P FvVHE (SCT4D &t
FeYit LTOBRERERL, R bo—F2v LY/ —F2 Y CRRERERITNENTI S, &
fu P —#=VE (SC-1) FHIEE AROBEMERL, HR3IMEICRERERLS, Likry
=¥z LTHELOWREEER U,

Table 10. ¥ H # ® X B # & @

Results of cross inoculation experiment (2)

g XK OB = Trees tested
g R B K 5 %&£ &£ 5 4 H 5 £ &
Isolates tested FE=Y (14K) (RbPo=—72vQaR)Vv I =¥ =Y (12K)
5-yr.-old 5-yr.-old 5-yr.-old
A, sachalinensis P, strobus P, resinosa
SC74-1 (b FeYED 21/22,(7); 12,4 1/25; 5.0 0/13
SD74-1 (Atm—7=vHE) 25/25, (13); 9.8 | 36/36,(35); 50.0 13/15, (13)
SC-1 (Vo7 —F=IH) 15/21, (6); 10,7 11/28,(7); 9.5 17/21, (17)
Inoculation : Nov. 8, 1974 ; survey : May 6, 1975
Table1l. & % B o ¥ £ @ B Q)
Host range of the causal fungus (1)
gt B B B Trees tested 6&@%‘?;&& Le’fﬁgﬁﬁof@liﬁgn
s inoculated (m%n) (meany | Remarks
shoots
=R HTZY Larix leptolepis Gorn, 0/5
7 4 = v L, gmelinii Goro, 0/5
Faveshiey 0/5
L, olgensis A. Hanry var. koreana Nakai
M= Y Abies sachalinensis Mast. 4/5 7.8
—nyseE I A. alba MuLL. 4/4 31,0 2AxfEN 2 died
AP AV NE - A. balsamea MiLL. 0/5
Fave/E A. holophylla Maxim, 45 27,0 3A&M 3 died
ThATV =Y Picea glehnii Masr, 0/5
3—uay2bot P, abies Karst. 0/5
739A ok  P. glauca Voss 0/5
SR Nl v P. mariana B. S. P, 0/5
E/Fazr=Vy Pinus monticola DoucL, 3/5 8.0
F—ays¥u<y P, nigra ArnoLp 0/5
VI ) ==y P, resinosa Arr. 0/5
3—nysTHeY P sylvestris L. 0/5
75 R7 y— Pseudotsuga menziesii Franco 0/5

D 70-1 was inoculated on Oct. 26, 1972, and surveyed on May 14, 1973,




Table 122 A& &% B o F F @ H O
Host range of the causal fungus (2)
2 A= I - - # ® ®W # Isolates used
#£ H O # H Tree height| .Height of N .
Trees tested €% inoculation FF=eYH g—ayE Il Zba—TTVE L) eV
(cm) (cm) SA-2 SP-2 S D74-1 SC-1
FoOF =y 4/6,(1); M si6: 11~ ~ ; 18~ ~
Abies sachalinensis Mast, 120, 140 [80~90, 60~80) 211 )2a)4 | 5163 11~80X1/2~3[4) 2/6; 18~191/2~3/4| 0/6
Z.ﬁmtrlzj'es]z:i ]i\/.[_IST/ 60 40~50 5/5(4)5 16X3/4
7 V=4 %3 .
A, fraseri (Pursh) Por. 60 40~50 5/5(4)5 15X 3/4
;icea ?ezaer?sis C‘inn 80 30~60 0/5 5/5,(4); 28X1/2 5/5, (8)
P. abier Kanor, 700 % s 15, Q) 315, @
;';’_";;;;ZZSZSA';G? e 180 80 2/5; 17%1/2
Taris Teptolapis Goxo 180 60~100 | 0/3 0/ 23,05 26x3/4 | 1/3,Q)
Izinus‘;hun;rgii‘yf,m 230 50~60 3/3; 11~23X1/2 0/3 3/3,(3) 3/3,(®)
=y XTH=2Y
P. sylvestris L. 140 30~60 0/5
P banbiane Lan 180 50~100 | 5/6; 10~22X1/3~1/2 5/6; 12~19%1/3~1/2| 6/6, (6) 616, (6)
I ;/;S{M:a*’;: k¢ 80, 100 [50~60, 60~70| 5/6,(1); 20~28X1/2 | 0/6 6/6, (6) 6/6, (6)
A g 350 100~120 | 2/6; 10~14X1/3~1/2 4/6; 8~13X1/2 6/6, (6) 6/6, (§E30x1/2~3/4
P pur/rfzila Rocer 150 60~120 | 2/6; 18X 1/2~3/4 | 4/6; 10~28X1/2 6/6, (6) 6/6, 1(;£32><'1/2~3/4
;f_ piua;hyuf M‘Zn 125 70 3/5; 8~13X1/2~3/4
Fagyryday
P. koraiensis Sies, et Zucc. 170 100 0/5
ez e v v 200 70 0/5

P. peuce Grises,

* 4/6, (1) 3 T~21X1/2~3/4: BEIN I 6 RDED I BAABREL, €05 b0 1 KiZE LT, FHEEOHRER 7~21 mm THEOHHAIR 1/2~3/4 T - %

EHRT 3,

Means six branches were inoculated and 4 were infected, one (1) of them was killed ; 7~21 shows the range (mm) of length
and 1/2~3/4 shows the range of circumference of cankered lesions.
Inoculation : Nov, 9, 1979 ; survey : July 2, 1930

(HE) FEe> P RS, ‘MY Y (Lo 4T QSABE
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V-7 bReVEOFTEMEE O

D70-1 2\, 16 HMEAHR L, ENFROYFHIC] X Ilmm OKE S THELRBELD, D70-1
DABEXREZHEREL, BREFOTHRE L, HEIZ 1972410 A 26 BTV, 1973485 A 14 HICH
AL,

#5523 Table 11 XU Plate 5, D, E WRENB LBV TH 2, THHD, TI@ELTRIF~
Y, 3—nyNEl, FaueVEILHLUTREEERL, &ICa—ny eIt FavevEIR
BELLBPENS, 2VETREVF 5T VEOTLERORBRSL LN, WIS FIEE, =
RYHFeIBIVL S TRAT 7 — R LTRBRERE RS L - 7o ‘

V-8 4#iEH» oABIhEFRAOFEHE (2

FTEHAEND I6HBICH LT P FeYhoDSHEik SA-2%, THEIHLTI-—oy/veidh
SONEERK SP-2%, IMBIIHLTR bo -T2y BIU LY/ —F vy o OB (S D74-1
ESC-D AEELE. BRAZNFNOUEKIC2 X 2mm ORE I THELREE S BEED,
AHERFA 1979411 HO RICEREL, 19807 A2 BICHE L,

#5213 Table 12 IKRINTV B, THbBE, +FeYREEIHERALL I BOTNTOMBICRERE
A25RL, FIELBTRN—RVRIILEER, wVBTRIa=Y, NYIRTY, VI)—F2Y, Z
be—TF=Y, N2y, #2338 VICEREERL, 2 VRICH LTS EREICRREERTC
EBBHLpER ST, F—ny IR N FRY, NYIRTY, Aba—T2YBRUN = VICH
LTHEEER L, X he—7=YEiR F FeY248), #HRAEBOT~TICH LT #LOEEES
RL, V-5, V-6 DREEBEROEREE D o0, v/ —¥=YBbR to—T=YE LR
¥ DAOMOUHRMET < TICH LTROVEREER U, £ 028k, £ 0EERERTIH
72a

A%

gg

&

V-1 FAREOFELFAKLOWT

ARBIZF D> BEHO 1B Scleroderris lagerbergii Gremmeny X - TETLHDT, FOR=LMH
4z Brunchorstia pinea (Karst.) Hénx. Th b, L LAREOREZR NI TIEEZOEEL L
D, ARICHBEBEIITN, EEBEOTWS Scleroderris lagerbergii Gremmen |3 Gremmen (1955)
k- TREBINHDTH 555, Erriveer (1945) {3 Crumenula abietina Lose, %, Van Vioren &
Gremmen (1953) |3 Scleroderris abietina (Lcee.) GrEmMMEN %, Peace (1962) (3 Crumenula pinea
(Karst,) Frep. & Jore. %, Scmuierer-Bernmaro (1968) i3 Ascocalyx abietina (Losc.) Scmiierer %
FAWTW D, 5, Moreer (1980) |3 Gremmeniella abietina (Lers.) MoreLer MAFREOIE LIV
ZTHHEEELTED, 12 2T Dorworta (1975) % Roir-Hansen (1978) L XizAs S b kST,
KB ZDBREZBROOLNEEI DI -TETH S, UL, #REEBD Scleroderris lagerbergii % F
VT BREEGH D, H—ERNT S,

Dorwortr (1981) RAKEDOELZEHAICEL [ —EE LTD Scleroderris canker {ikkic
BOTREHEHBELLE H-THEH0, RXOBEAERO T BRENIC Y- (DL (Gremmeniella
canker IZ) EZTW X, FiNAXOBAERTE 23X TR L Gremmeniella #3555 TRETHA
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S]] EBNTNG,
AREHOBETRIEEBEELTCRELTEY, 37050527 vuF) ABHIEELILELETAT
B, SEEMICIKIC Gremmeniella BELVE LTS, BOENIELOEEIRELEOHEE
BECESTRETLOFELOCLETRIED, COEKPOEHIIC CUHOM, Scleroderris lager-
bergii GreMMEN A4 E LTRNWAR T EABELRN,
BEELTR, 4%+ FeYERERBBOONTE (UMM, 1972), LHLEDOEA bo—-F 2 L
(B8, 1973) BLUa—oy0e Ik (EE - BK, 1975) KLRRHRAINDICED, FLICHT
BEEGMNBLIE S TEI, BF 1979 3, ~VEE = I BAMBICHT 2REE2—HELT R v
FU ZAERER] IKHDBREE L, Py (BLUa—oy,tx2l) 2 bo—T=Y ETiE, B
CELRBERRS BT ERBERNEEZHRUTH 20T, ChitKFEEOBLEELT (R Vv
oF Y REHE] L, FFeVOBAKRRBFFTY ORI vaF Y REMKETECEE LD, 1B
B, BRELZICOVTRMEREBOBKEILBED Scleroderris canker TXWEEZ 5,

V-2 #f, #l, £EEakouT

b FTY BRI AEORHRE, WOPDARBOTRAC BT 2EKOBYUERL > TV, TI3
bb, b FevolBalR, HEIBRTICERNV, BREIOCEEICEL(HEETS, chitRL
TEREDE L IT=YETIR, EOHELRRTIN, LI OMBFRBAKEN S EREIAEL
T3, RETREE FEOLFBLEE D, AROBF » ek, FORTROEDFRIC
BENBCE, COFMIR1AL~haL L4 AL TREN S, BREORT ¥ ¥ 5 VIS & MELER
LBEFHICILZIE, BRELBELDPIRVRITS TS (Rean, 1966, 1967),

%7, FFwYvOEAR, 3ELLLOBRBIIEBRREY, 2HELTOBRBIA ULFAEKRER7A
PBGERET, IALRBRICRKAAIKRALTRFOEMEZ L LV IRBELNS, D7D, KELE
ARRIEEERBBO &I {183, L LB TR CHRREIEEET 3008E8
T& % (Gremmen, 1965, 1968; Rori-Hawsew, 1964; Frenca & SiLvercors, 1967; Onman, 1966), X 5iC
BRI - TR OZV R, BKOBARFEBOME TER~HAOBESERINZ T ETHS (Onman,
1966; Reap, 1967 ; Gremmen, 1968; CorpeL 5, 1968; Dorwort, 1971), V5123, JL#EODR P o—
T2V ORMIEL, TNOBRKICRONIBEUEBASRILDLECHIRII,

AFEER, LEECBOTRF Fe Y ETHR ba—F =Y ETh, FOIMEWNTRE6 Ad, T4
ICEE s, 8 Ath, THIZTHEES® S, LKTH, FEILKRYKE (Lake States stain) ($8iR) 3=
v LTI E 5 ~9 BiciEm T 3 (CoroeLL &, 1968; Skiriive, 1969; Dorwortn, 1971), & DIBS,
FO 5 BIHEOHTE LIC, MTRRFELLCYFORKHEKATE EREEOBALERET
5, NFFETF <y IMEBVTIR, FOSBR-Y LTREK, LB LTRBEICETS VD
. (Smeeus, 1967), /v« —Ti3 FO S MIZ 6 Az (Rove-Hansen, 1964), 274 5 v 2 i3 Pinus
nigra FORTRII 1 ARELOBFETHETOMICET 2205 (Gremmex, 1968), ZEE T2 T4
145G, EICHELADPOBETOR-TRBICE AL, FOIMORBEIHN LY D (Reap, 1967),
42 Y —THRFBROAIBAMONT S (Barvacovt 5, 1979), Dk Hic, FOHM|E TR OFHA
MBED2ILHENEEE, HEVEIRTFROABEONTOEIBAENEYE, 32— v OHURIC X - TARH
BWOEFBRRBAT LE—ELTHRNC E S, FFEOHRO—DEVALD, Likd-T, FitROME
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FORKICIBRAEHORUE-TLBDTH 3,
V-3 REROKES X TCREICOWVT

FEMROBREIC 20T BOREME, LEEEME ODOOMICIZEA L BN RD HHENH
(Table 1), ReAMRIKELTR2~3DEENBDOND,

EETREIC FoY OBAEATRICLIMBENICEE > TERIN2BENE L, RETHED
BEE ERERIN 22 LRV LAV, REKTREENEFTH 3. 20K, HETFOREEOH
BIELV, LRKROAREICH - Tid, BEIWE (42 UUTT, SREORFOLEDZESNE
HWTHE, Dorworts & Krywienczvk (1975) K&k 3 & 3— o v 0%, JLRABBICILEEDS { O
BB LUOHE LOAREELED, HRTOKRE P BEMZEERN LR, 4L T2) 4K
HEORFEIC OV TRBEEO¥EE 2.3~3.0, 3BEETO HEEI 1 AZBRNTE0~9M% TH -
o UL, 3—0o0b00hiCE, kEXAE / VY 2—EI—0y T LDBDIR2~6
B, #7 v/8FE3I—ay 702y L0bDR1~TRE, 3/, LEBEEr <Y LobDR3I~TR
BEENS XD, BEBICKIBLEE LD TS, Errvcer (1945) ¥, Frev—r@Ea—u y,¥J
vy FOWIETE R4 R (FHR) BEO VY7 77y LORBRTE LB LR, BEROESIZ G
BH3.07, %EIZ6.57, KEXIRENFN32pm & 45om T, PFoLILBOEFEWD TS, DoNavsauver
979 &, €7 7=V LOBRTFRUOFE LOD O LHNTRESSES {, REJILONTHIEZH
CRENCLEEFDTN D, Lrber 777U oNlanclkEEET 2L, 3—nysrtsn<ey
EThev T I= 44 TORBOBTBTFLRERENZZ LD, £ 7 58 (cembra-form) LS5
B BEC > TOBEHERL TV B, ZORELBL L SIEETH 0T, BHREDFEEED
XD BEXRANVBERETHAIEHEL TS, XHIT Barvacovt & (1979 ick B &, 4 &2 1) — T3R5
LHROBHBET 518, TVT AHADEY 77 7Y OFIETFIE 3~ 8 MBAHF LT LITARTHY,
RO R L UHIRD & DI KB 3 BE (FH80~100%) T2 2024 LK AT R ERELT
N5,

WEETRARIBEEN K=Y, 3a—0 o eIBIUR -7 =Y ERBEBDONT S, 5
AAFZAMROBEICITECSED b0, WRTFOKE S LEEBIC OV TN L h S HEEED
oh, PFevla—oy e TR TRENRBSTEORE SHFL0um FiRT, R bo—7~
v ED IREET (KiB553RE), FH30pm ke 3FLIRE TS (Table 2, 3),

Morerer (1980) (3, ZNETHBNRT L3 WARFOREOENCS & 30T AFHEORTLEAN
Brunchorstia pinea (Karst.) Hénn, & B. pinea (Karst.) Houx, var. cembrae & var. typica DD
DODEBICHT BT EEBEL TS, L L Ertuncer (1945) ORIEEEA 3R, ¥ v 77+ LO#H
RTFORBERE K& L3 BERATEREZ RLTVE, Tbb, BEROVHEETIEI.7 (Selibuhl
BE) ~ 4.8 (Selibuhl ) ~ 5.4 (Gruonbach &) ~ 5.7 (Teufimatt E) ~ 6.2 (Gruonbach ) ~6.3
(Davos gE) ~ 6.4 (Davos &) ~ 6.5 (Davoes i) ~ 6.8 (Davos gg) ~ 7.1 (Gruonbach g&)+---+ ~7.6
(Davos @) DZELTHD, HRFOKRESHINERRICTEEED 29.8~46. 9pm F THEEAICELL
LTws, Lict-T, BREEZARIIMEELOLO LWL BN RSZICLTS, ALY 75+
v EOWBRTBERICSZORE SOMBIICIZE LORBOHNSE L L, ERICHTIBIICEZLNEE
Zbhb,
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5125, Dorworts & Krywienczyk (1975) 23 —w »oe, JfAkBEEIUCAAR (hiEH) H55<L
DORKFEDO N BT LY, H—RGFOL L TEBETY, BZHIRFOHE, RSOk HETFOKX
X EMEHEREL, S5ICMEENREBICLD, BET? KRFEIKRE>04£BRE (RER,
physiologic race), 37bHa3—uo .y %M (European race), 1tK%E#E (North American (Lake
States) race), BXU7 J7 R (Asian race) KT SN 3 EHE L1z, Dorworrn (1981) 43, h
SR & BAARENICEET 243LE (forma speciales) 28Tr LI FERICIL-> T 5,

JEKABICENT, 1973 FELK, HROIXBOIRFEC L IRMETRIL S, KRBHET ¥
IR EOBENTREE L > TS (Serurr 5, 1975), COFRERERBBEE =2 —3—~I/MET 77—V
MOAZHONTOEY, WEANEL (L, MFEFARBICLD 2~0 v *REOLDOLELTH S
z M Shic stz (Dorworte B, 1977), BIK, dLRIZET 2PEROIAXFREE ORFICE L THIE
BUET SNTE YD (Skiviwe, 1977; Skiwvne &, 1977; Macasi, 1979; Nicnorws, 1979), % 72BGRiCiE»
Ta—u o HkE K RELOPEBERNIZEINTS (Wennrer 5, 1980; Skiuvg, 1981), Zh
SOEEPHRETORELERLER S LTE, a—ny,y, RBIUVT VT ERKORFEDORK
AF LB THZE Table 13 LBV TH %,

JEHEEICEOT F FeviRREE LTV ARFEIIT VT RETH 5 LRENEV, Ata—-T=Y
FOAKHERF PV LObDLEARTH 2 EHRTFRIBHETRE P50 > THIRBRITHERLT
BY, POREARHFFOKRREOLEHBLTOLDBRTH LT BHOLEL . LALLM
BEHERRTHNTE ST, LEETHEEEL TR Fo—7 Vi R 10 FFEROBEOERAT,
#I0EEDLDICH LT HBEEREA 2 EIPRAVTH 5, T/, HBRIRETH 20EPERI
BETCHACEMENOELL L, LEEHOR Fo—7 vy FORKEIR, LKREICTGERTRS S
MHI—a y SR/EEUTNBECAH OB, KOPCEEERT I LRERBTRIAHETH 2,

V-4 mEELFEHELCOWT

bV ICERRER . TAREOREREH O IT 5D OATHEERBRORR, V20K
HIBESPSHER 57, THDB, MEERKEHE ST TEREREEE TN, LHMOEED
BECHHPD T, BVECIINNT KEERSEDNS (Table 7), BRAZHFOL L TR, AHOR
HRSEMECETZC 00, LPHOBRFRE LTHEEIREEZRLTVI EEIONLY, BE
PITCRIRICE » THABHEERSTL o, BRETULBLABRTLEREAL(LZ, coT LR
B, A (1982) itk - THERMICIEHINTV S, LichH-T, BTOREL SES, BAL, B
DEF VY ¢ VERBICHERDEEE TN E5 2 TOMIE, RENBRE LTASHOMERERLT
VB EHEEING, ‘

EECHT 2EBRROERICE 2L, COPUOEMICHEBLTHRNT L, EHELDIFIAT
4 AL BHBE RBREBELTEY, UAMRGHEEL TV 3) KEEIWIEE, REOILRIE
1ZUL PP ThH -7 (Table 5), DT &id, HEIELHEPL HRBICHT 2 AREORAEMLE
DBHAELD bEBICHC BT LERLTOS, BOBRICEE 7 b KoY OUFERICH, BOABE
Adsziid, FRD (1980) K& -THLDIKENT NS, THb D5, EEPICHEPBROE LB
B, FEMABIIEELLY, BEIONSTEXTETHRIESRENLTE D, RERC OV TREK
HAEBE LN EVS, FRHERFCHEINTHEEL, SOBPHICL - THETECETEHLEIT
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Table13. & % B & % &% o % #%

Characteristics of each physiological race of Scleroderris lagerbergii Gremmex

3 — 8y BT BEEAEDER

Characteristics in Europe (European race)

L EFHICEK, BAObDERITZW,

Immunogenic reaction differs from those in North American and Asian races

2. BHORELERKELGAZEOT T E0H HN0WN, KERBHENE®,
Causing death in large trees as well as young trees

3, SHERTIEII~7RBE Gl STICLHRRI00W),
Conidia 3~7 septate (differs due to localities and host species)

4. ELHARERH GEE®, 127 -%); mitREKR LR,
Perfect stage rare (England, Italy); Both stages appear (northern Europe)

5. RPid1~4 A CGEE®); 4~57 (&™),

Infection occurs from Jan. to April (England); from April to May (northern Europe)

6. BEOBEERNITNLW,

Dieback occurs in the next spring

7. PEARERICHET %,

nker occurs in the main stem also

8. - JFEMOMKET (RFOEHDD) R~ELOBRMBERIN LW,
Green~yellow pigment is formed under the bark of the dead tissue (at the base of
winter buds)

9. SETEREEMRMBERINGD,

Pycnidia are formed on dead needles

10, FEREERE, BEEEKIIRESDww,
Short of light, high humidity and suppression are the predisposing factor

1. ERER~HE0W,

Color of cultures is green~yellow

L EEE YD
Characteristics in the North America (Worth American or Lake States race)

L MmE¥ENICa—a vt BAOBODERITZW, :
Immunogenic reaction differs from those in European and Asmn races

2. FORELRREBAROTELET NG,

Causing death of young trees and of only lower branches of large trees

3. RT3 RESES,
Conidia usually 3 septate

4. WHRIMERING,

Both stages are common

5. YUz 5~9 A0,
Infection occurs from May to September

6. BEOBEEMIhIENS,

Dieback occurs in the next spring

7. WRBNEEIBICLET S,

Canker occurs in the main stem also

B FEBOME TR~ REOBRIRRINS,

Green~yellow pigment is formed under the bark of the dead tissue

9. HEIBRELAURRMEREIN G,

cnidia are formed on dead needles

10, FERIIRR L Zw0, R

Summer frost and snow are the predisposing factor

1L ERIRE )
Color of cultures is green
122 ERFFRVI/ —F<y, NUIRTY, =0y T hTIH,
Pinus resinosa, P, banksiana, and P. sylvestris are the main host species

13, BRTREBTEUNY,
Cannot grow at higher temperature
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Table 13. (-o3%) (Continued)

ERICEDT 2 3 —v oy RO EED

Characteristics of European race in North America

11,

12,

13.

MFEFHICE 2 — 0 o SREICEELT 5,

Quite similar with European race in immunogenic reaction

MR I3 & B,

Causing deach in every age class

LRI,

Perfect stage rare

BB AEEHHSD, AELEC 3,

Infection occurs several times during growing season

BP U FICRESENS .

Symptoms appear within the year of infection

Ja—3 ERETEENNEC 5,

Dieback occurs in the whole crown

FEMOME TILR~HBEOERIERENS,

Green~yellow pigment is formed under the bark of dead. tissue

HRII A, o
Color of cultures is white

FEII® Pinus resinosa, P. banksiana, P, sylvestris, P. ponderosa, P. nigra, white pines,
balsam fir, Douglas fir, fraser fir are host spec1es

BETHEFTE 5%,

Growth occurs at relatlvely higher temperature

Ztw—F =y EDKHAKK

Characteristics of the causal fungus on Pinus strobus in Hokkaido, Japan

MR R,
No immunogenic reaction has been conducted

EOADORKERE KR S BADO TN,

Causmg death of young trees and of only lower branches of large trees

HERTIZ 3 BB LR,
Conidia mostly 3 septate

THAMNER SN S,

Both stages are common
!@gyi 6~8 B o

Infection occurs from June to August

BAOBERRNHENS,

Dieback occurs in the next spring

ﬁﬁ@ﬂﬁﬁ NREFIEKRT 5,

Canker extends every year

FEBOME TIcR~EADBRIERIN S,

Green~yellow pigment is formed under the bark of the dead tissue

S R RELBRIFEREN S,

Pycnidia are formed on dead needles

FRIIELES,

Snow and coldness are the predisposing factor

BRiIGE

Color of cultures is green
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Table 13. (23 %) (Continued)

Fo= v ko K W

¥
Characteristics in Asian race {on Abies in Hokkaldo. Japan)

1. MmEF¥Mica—oyse, KOLDERLS,

Immunogenic reaction differs from those in Europe and North America

2. RBREORCBE-TEB 5,

Causing death in younger trees only

3. SDERFI7BEOLONEE,
Conidia mostly 7 septate

4. WHRMERENS,

Both stages are common

5. Eize~8H,

Infection occurs from June to August

6. RPOVELMIIENL,

Dieback occurs in the next spring

7. 3FEP EORBUIRRLITL,

No disease occurs on more than 3-yr.-old stems and branches

8. HWAEPOME TIERRERINL,

No pigment is formed under the bark of the dead tissue

9. ﬂﬁ‘i&;ﬁ L8,

No infection occurs on needles

10. ﬁﬁu*(&ﬁﬁ)

Snow (and early frost) are the predisposing factor

1. RERIFREG

Color of cultoures is yellowish brown
12 EHETIEFTEID,

Cannot grow at higher temperature

$2, KFEHIROCCTHRELS 20T (BEHD, 1974b), ZBoducl 3 LEZOUBRERICEK »
TEBICET 25 { OBFEHL, ARBEOREUREBI BRICH C LI FRCHRMEINELIBT S
Bo 112U, BREDLOEEOXRIGENRORRY, HCSES LOBOEAOSICE >TET S
LOTREL, WEHAOERICL2bDTHATERNIETHEN,

PV iCRT A ARBORFBERBOEH L LT, REHEORKBEEND 2, RRTFF AV Yav
% 5ARLE AR UTHIBICERT 5 Lick D, BECRSEERESE b0 5 MBRTERER S
hi: (Table 8), HEKATE, HRETIUEEECBEMELC LBLIRRTYARY Vv 2HE
LicDBTH - ts, BEICIRIBNTRENEN:C L3, REICRDHICHIE U TRERORBRA
~NDBAZRBIC LTV bDEELONS, BBTLOEELE, dI0RERTHORGBHESKLS
FREONBAERS 1o ht, Tl AARRBENBT 2 ENTER o1, BKO=YEB LTI X
Po—FeUMBRT AL, SERIRBEL, HELRRSORTFREEREAICEIBMENATY
B, ATEERRBRICE - THL DT ERELHONTED, F F¥Y LOAKKER <Y HES P TARE
ERERAICE LOREND LT LIETENITH 5,

HEHEERBROME (Table 9, 10) KX -THEDIREIIC, AFLDVY/ —F =Y HLOSME
B (SC-1) BLXUIUMOR u—7 =y ho0SEEHk (SC-8, SD74-1) i, #HRALLT~TOH
BiCH LT LOKERERL TS, ChICH LT P Fe Y5 >058E#% (D70-3, SC74-Di, +
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Fevicd UTRHASHICRERERT 00, oY LTROTPIIRERERTYS, 50
A SRERERES TP - o

b =Y EORKREERAOCEXRMEHSLICT 2 0 0BERRE, BRELASTOh TSR
ote 19T2EB LTI EITONLRRICKYD, P FeY LORRES, S oMfiEERRICL
CHREBREETAC LM ELMICIN, Table 11 {3 19724FiC b K=Y LD ARED A% HNTER
LB ARLUI:SDTH 5, COMCREIBBARLLTIFeYRlica—ny el dbFav
YEIRFLT, FPFeVIDLOLARLLOHELLEL, evFai-ViibmEEERLL. &
1Bk (1975) Itk o TIBICBIT 2 3 — 0 v v® I OEENRE XN TV 3, ARBRIAREICH
LTELSBEHTH B E0E 2, LbLUEKD, BRATRAMBRARELICREETNTOE,

1979 SEICfTh N AR TR, b FeY LORKFEOBDIT, a—oyteidlto—7=y (0
FThHURE) XU VY,—F =y (hF5E) LOARESHEMCHO Sz, Table 12 5
Shizksic, +FeviodARERERs L 16EEDCS> D, E1E3HE, FEEBIE <~VES6
BicH LTREMER U, LiedioC, 1972E0REIMAZE, FFvY LOAKKREIZEIES
B(rF=Y, 7A=Y FF=Y, 3—ny¥8l, Faveryel, JL—H#—%31), +r9eBIE

(v—vztor), = VETE (2u<y, NVIAZY, LI/ —FTY, "=y, 2039,
Zba—F=V, BVFaT7eV) AHIBLBERFE LRI ENBIUDTHLIHILIN. BRI
#HExha—o v o2l LORBER M VoY BREEERLACDDICBERICREEEZRL, -7
RA—FEDOILDTEHEEL EEI bR, Vol LY/ —¥F=2yBLURte—F=Y LoXE
#Hid, FHOERBEEPEBREOHBRA,NSAHT, F FvY LOXFEL D IR 2IENVEEELEE
LTz idmbhn, rEBE=hY ATV ICABELRUIAE QCERIET 2,

BRI B} 2ARBEOSTHERBXHLDTLL, =VRE, 'WEE, A5<VE, £7527 -8
£ ORIBICRRBE SN TN %, Donavsaver (1972) itk 2 &, REETR-YRBRTHA= VA4 18
B, roLB4afE, £ 5R7 -, ASYRBIEBSFEL LTHF SN TEYD, Row-Hansen (1972)
BV BERAORRERBORTEEL LTI6EE B T 5, Dorworts (1971) B=VvEBE LT I55
GH2E/E2EY), FYLEIE, BXUFSIRTr—2HTTNE, CRODHMT, 3—0 9 /9TO
FELEHFFEHARRII—v w2y <Y (ausiriaca & corsicana O 2EBA L), I—a v T hH=Y,
VT 5=V, 3yt THY, ILERETRL I/ ==Y, NYIRATY, 3—0 91¥TH
TYTHBLEINTVS, ChoBuoFERAOhz IBRARE T L TELT, =I1BEETLT
2LV ORIEBBICET 2EARMEPNORRTHD, FREXa—n o SBICILKEDL O &L iI34RE
WICREZ6DEVAZTHESS. L, 19734ELK, =a—F—-IMEYr—V PHIRRELT
VWEFEES — o v CRRORKEIR, Ry Fod=eY, a—oysovvERLIBML, BiCiEks
SILARBEOARREOHFEELE LTHONT WV 3—a w7 hH< Y IBRLHRETH 2105 (SkiLine
B, 1977), 2D 3—uv v HFHROKFREIZ, ZOELTVTFIIE, V—RXVYRA IV EBLUI/u=
YIHRELTHWSC LW SDICEH (Asranamson b, 1978), FLATEHICID 7 v—F—-2 Ik
SEEMAER LI EWVS Sk, D, D, personal communication, 1979),

JLEE TR, ARE PV EBRKRE R vy, THIV VR LTRBEREZ RSN L0858
RICIE > T hs, IHBOR bo—7 =Y LOXFEE F v e BRIAKICOBMUOVREEEER L, EOR
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o7V ERMRERENCT CBOL, SEFERTONENLEELLNEDT, ETRRBIEAT
BBTNRIBZNTHEAHH, COBRMFYRYLTHRLELVEREERETSDT, P Fev LOXK
RENT V7 RMCBTHDORET, $50VER bo—7 Y LD SO &R LAADOFEEED X U BBk
CEBT2H0O08R > THEVDERNT S L, BIVMBENRIET > TREEHASHICLTEL L
EVRARBETHA D,

H ;2

KRRETI YT, A FCHEY, BHEE- L ThERRBRABTE FE-H#NL, B
WHE STE L, S FRZCHELE- RAHFMEZE MHERSLICREZ I BHOR
RIS, ¥, BESBROIDOEKESMT S - 1o h F £ Great Lakes Forest Research Centre
® Charles E. Dorworts 178 5 CRERAZBETHELEEH IR ORRTHRE, ARHACELR%E
CTEMUO 72720 7oBliE Dorwortr 14, 2EH North Central Forest Experiment Station & Darroll
D. Sknine {1+, BXU/ v = —[H Norwegian Forest Research Institute ¢ Finn RorL-Hawsen
BLTH UTES BB L LT 3, 2/, AREDOKEM, EHIHERREIEEZEE PiciTH
NbOT, BEKIEEZRBH > TFE - LBAEETHROBREAICE BHE L LY 3 LEARKIC, &
ICHERTT BRI S H AV 2 R0 R ERR B E X BRETERTASE R 2R, DEE—
FEMEECBRHOBRERT 3,
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Plate 1
A.

Explanation of plates

Heavily damaged Sakhalin-fir (Abies sachalinensis Mast,), 11 years after planted.

Amount of needles decreased considerably (Sobetsu).

Plate 5
A.

Heavily damaged Sakhalin-fir plantation, 11 years after planted (Sobetsu)
Cankered lesion on 2-year-old stem. Many pycnidia are formed on it (Kimobetsu).
A diebacked l-year-old shoot. Many pycnidia are formed on it (Kimobetsu).
Apothecia formed on a 2-year-old shoot died in the previous year.

A part of an apothecium on A. sachalinensis (Kuttchian).

A pycnidium on A. sachalinensis (Kuttchian).

Asci on A. sachalinensis (Kuttchian).

Ascospores on A. sachalinensis (Kuttchian).

Pycnospores on A. sachalinensis. Mostly 7-septate (Kuttchian).
Pycnospores on Pinus strobus. Mostly 3-septate (Yamabe).

An apothecia on Pinus banksiana (Canada).
An ascus on P, banksiana (Canada).

An ascus on P, resinosa (Canada).
Ascospores on P. resinosa (Canada).
Ascospores on P. resinosa (USA).

A pycnidium on P. resinosa (USA).
Pycnospores on P. resinosa (USA).

A part of apothecium on Pinus contorta (Norway),
An ascus on P. contorta (Norway).

A pycnidium on Picea abies (Norway).
Pycnospores on P. coniorta (Norway).

A cankered lesion produced on l-year-old shoot of A. sachalinensis inoculated with a

small amount of mycelia on a fresh wound in the previous year.

B.

A died-back 1-year-old shoot of A. sachalinensis inoculated with a small amount of

mycelia on a necrotic part by dry ice in the previous year.

C.

A cankered lesion produced on 1-year-old shoot of A, sachalinensis inoculated with

pycnospore suspension on a necrotic part induced by dry ice in the previous year.

D.
E.
F.

A died back shoot of Abies holophylla inoculated with D 70-1,
Died-back shoots of A. alba inoculated with D 70-1.
Died-back 1st whirl of a Sakhalin-fir seedling inoculated with pycnospore suspension

in June.

G.

Many green needles of infected seedlings were cast in snow melting period.
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Etiological and Pathological Studies on Scleroderris
Canker in Hokkaido, Japan

Shun-ichi Yokota®

Summary

A canker of Sakhalin-fir (Abies sachalinensis Mast.) caused by Scleroderris lagerbergii
GremMen broke out in 1970 in Hokkaido, northern Japan. Since then, around 10-year-old
Sakhalin-fir plantations have been suffering from the disease. The disease was found on Pinus
strobus L. in 1973 and on Abies alba Mui, in 1975, at the Tokyo University Forest, Furano,
Hokkaido. The fact that Abies species have been attacked by the disease is the first record
in the world.

In this paper, the writer concentrated on etiological characteristics of the causal fungus,
Scleroderris lagerbergii Gremmen, and obtained the following results.

I. The symptoms of the disease on the fir in Hokkaido differ from those in Europe and
North America in the following points; a healthy green needle cast in early spring, no canker
extension on 2-year-old shoots, and no green-yellow pigment formation under the bark of the
diebacked or cankered lesions. On the contrary, the symptoms on P. sirobus are the same as
those in Europe and North America.

The results of measurement on asci, ascospores, pycnospores and the frequency of septation
of pycnospores are given in Tables 1~3, and the locality where the materials were taken is
shown in Fig. 2.

There is no difference in morphological characteristics of the perfect stage of the causal
fungus on Sakhalin-fir from those in any other regions and on host species in the world. The
size and the number of septa of pycnospores of the causal fungus on Sakhalin-fir, however,
differ considerably from those in Europe and North America, except for those of the causal
fungus on Pinus cembra both in Switzerland and nortern Italy. Most of the pycnospores on
A. sachalinensis are seven septate and of about 50pm in mean length. Apothecia mature during
mid-June and mid-August on shoots that died the previous years. Pycnidia mature during
mid-June and mid-August on shoots that died this and previous year. Life cycle of the causal
fungus is given in Fig. 1.

II. As for the pathogenicity, many artificial inoculation experiments were conducted.
Table 4 shows isolates used for the experiments. Through these experiments, the following
was found.

(1) The causal fungus became established the infection through wounds on current shoots,
winter buds and adventitious shoots (Tables 5 and 6). Above all, necrotic parts induced by
attaching a small piece of dry ice for 3 minutes were the most preferable entrance than other
fresh wounds. If a small agar with the fungus colony was inoculated to a fresh wound, snow
cover was not necessary to develop the disease next spring (Table 7)., This may be due to
the high potential of the pathogen at the time of inoculation. Under natural conditions, the

disease occurs only in the colder areas where deep snow deposit exists in the winter season.
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At that time, snow acts as an important inducing factor on the development of the disease
by supplying suitable necrotic parts by pressure to the buried shoots on which spores land
and settle before snowfall.

(2) Many intact current shoots were killed the following spring after being sprayed with
pycnospore suspension (Table 8). Reisolation of the causal fungus was conducted with many
fallen green needles, but none of the fungus was reisolated.

(3) Tables 9 and 10 show the results of cross inoculation experiments. It is clear that
the isolate from Sakhalin-fir could attack only Sakhalin-fir, and the isolates from Pinus strobus
and P. resinosa could attack all the species used. Above al], the isolate from P, strobus showed
the strongest pathogenicity based on the number of shoots killed by the inoculation.

(3) The host range of the isolate from Sakhalin-fir was tested twice. Results are shown
in Tables 11 and 12, It is clear from Table 11 that the fungus could attack 3 species of Abdies
(A. sachalinensis, A. alba M., and A. holophylla Maxiv.), the last 2 species being severely
attacked, and Pinus monticola Doucras. The other test was conducted with other isolate from
Sakhalin-fir together with the isolates from A. alba, Pinus resinosa and P. strobus. Table 12
shows that the isolate from Sakhalin-fir could infect 3 species of Abies (A. sachalinensis, A.
martesii Mast.,, and A. fraseri (Pursu) Poir), Picea rubens Sarc, and 6 species of pine (Pinus
thunbergii Part., P. sylvestris L., P. banksiana Lams., P. resinosa Arr., P, strobus L., and P, pumila
Recer). Pathogenicity of the isolate from A. alba was similar to that of the isolate from
Sakhalin-fir. Isolates from P. resinosa and P. strobus showed stronger pathogenicity than those
from Abies. Judging from the number of shoots killed by the inoculation, the isolate from
P, strobus showed the strongest pathogenicity among 4 isolated used.

From these results, it can be said that the causal fungus on Sakhalin-fir could infect at
least 5 species of Abies, one species of Picea, and 7 species of Pinus.

III. To date, it is said that at least 3 physiological races of Scleroderris lagerbergii were
identified by immunogenic reaction, i. e., European, North American (Lake States), and Asian
races (strains, biotypes). The Asian race was identified with isolates from Sakhalin-fir, This
is quite acceptable from cultural characteristics, a host range including many species of Abies,
and the size of pycnospores. Recently, a European race was found in the States of New York
and Vermont, in the United States, with heavy damage to large Pinus resinosa stand, and also
an intermediate race between European and North American races was identified. The isolate
from Pinus strobus in Hokkaido, however, has not been tested serologically, yet. Symptoms
caused by, and the pycnospore size of, the fungus are quite similar as those in Europe and
North America. The writer strongly suspects that this fungus will be a European race due
to its strong pathogenicity. Finally, characteristics of each race and of the fungus on P. strobus

in Hokkaido was shown in Table 13,
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