515 =) SRR T 2B (1)
RIEE & F0EFEE

Bom g o
I £ 2 8 2

JHREIC BT B, # T <Y RRERIC L 3EREE L CEEOHEL, . BCBBIEKLIRIEC
WL, HAWRIAEO—RE LTI T vV ERORBLELAT D ED—KEELRYODH D, L
2, BHTEIEF ISV TSTAENTIobh, RAlE T AFEREOFER &F EROFRICHE
BOEWEERBEDBNTVDZ 2id, HHED (1961) OBREC IOTHHLM T, SHAENEDIC
ONT, IHICHFIWMATZIdDLFRINTHS,

HHEETE, ARV LEIABARRRBEL T2 X 5T, AEY (1958) 1k, AFTT TIZBEM14~15
EZAMND, IR, I, EfE. JIEsE CTRAEL T ERENTE Y, 7z, B&HY (1961) ik, &
ROBFAIDTIMEEAEL, BRISE 8 At B MK CRE L ERIZ L OTRINLZ L EBELMIZ
L7z,

R DOWTIE, BH? (1961) 2IEFIISE 9 Az, B CHAINBRAICH L TH ETAIK
LMEHLT, MERERELI, ShEZLL Blic. WEW (1950) &, FILMIHOARIC & 5BREA
ICOWTIRIRE ¥ FEL, Physalospora laricina SAwaADA L\ FHEEZ DLV, KLY H I <Y IR
LML, L, FIRGELTL. ZLBAZ T, 777 YHERIAVDLRTVz, L LR
T [XERN] RETO DL, WIINEFEROT, WRIEHRLE T2 L2, 48 CEERR
BAWLI T2,

ZoXdiz, IEER X OHEAICI VT, 2 HEIASARRRBEL TW 22 LiZabh Ty
BH, FOBEENREELZEALMBIZINTWIRADDTHD, 2D Lid, AES (1952) 23t
BEOEFREICOWTUILHTEREML . ZOB, AROBEDOFEEHIZ OV TEHEN T30, ZD%1958
EIED LTI, LHBHER X OCHALE OEERIC OV TORIA, £ Abbisn I iz tD>Th 5
PARbID, ,

19584E DR, BAbHh A CRIR - K H20 (1958), AR (1959) 12 LT, WD T~ v BREOAR
2k BHWERREI N, LBV TIRAEP (1958, 1960, 1961) iz k2T, ARz L AHE,
FREOMMES L OAEERIT W TORENE 4 L HEN. BHFICHT 2EOIWMREEOTE 2, X
Hiz, 1959FERKICALIREREEN D 4 7 = VERMICARNAKRET 2B LA T, FFRRS T = ViEK
OETLEREEL LTE Y EITbh. 1961FITIZPEEYY (1961), #ERES (1961), ®HFY (1961). M
519 (1961) 36 L OE#HPW(1961). FEH I LU L (1961) ¥, ARICETIMINK A L HE
NBHEBIAT, FOELIERCHEEOTET S,

*ﬁmzwwazavv%mﬁoﬁﬁuovf,#ﬁﬂﬁ,wa(wm)ﬁ7hﬂ7g%1ﬁa75°
(1) AEHEEBRETRAFEER



— 174 — HEAREHERS F1425

FHIRERLIZINC, EBEICIT B4 T <Y EBFIC OV TOMRELTLOTV 32, RIRER L
CFDEFEBICONTIE, TTCIZAELY (1960, 1961) I L2T, F7-HikHiFIzIIT 2HEORR S
L ORFEEIC OV TR (1961) I X 2T, ZRAFWBEINI. LHL, ThHIZDOWTH, WE
PHRIRERNRDHDELEELLNBOT, AR TIRFIEBEC BT 2B L 2HEF L REE & i2ow
TRz Z 2T %,

AREETDIEH7:Y, BABRRIHERLTICZBERBbHL O TV 2 HERRGSBIIRETR,
AR, RALEBEXS=HIRER, R LARERE, RArwREEN, RIFRRIEE
&, BHRELOCICERORERRELT, BAZEER L VIHBOTW W EREERBESR &
VEER. EXFT, REROBREN, BREIEC2WIHERRSEETRRFEZ MM EREE
LIRODHHIIEL BT 2, FREIZ, ZOWERITRICHIDT, ATIHHEWI2Z20 MR
JEHE T HRIRMEZE O I AICEL BT %,

0 FRODHEHEEOBIR

HEBE I BT B EMEFOZHEL, BIRRT LBV TH B, ZORITRENS KL, BERTE—A
ELTHDBDT, HlKic LoTE, HEIEHKELTW2BE6DHY I 3,

ZORIBI\SIL 5T, AROREIRICHEEGHFIEF LT3 ilbhb, Tihbb, &
BT E— KT E—EH—TR—HA L ESERERE. BE—RIH—FH— S M —Er—LE
—ﬂ%—ﬁi?ﬁ%k*%ﬁﬁ,xivﬁi—ﬁﬁf%E—%ﬁ—ﬁ%—&#—ﬁﬁ&ﬁ$%$—v7%

th-wosiE
The Sea. of Okhotsk

H X &
* The Jopant Sea.

K & F
The Pacitic Oceart

QO : EA# National forest @ : ;EAHzPrefectural forest A : BEHM Private forest
IR # 7V EHREEENBOSE (HEEHLED)

Fig. 1 Distribution of damaged larch plantations by the shoot blight
disease (containing damaged nurseries).
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BE—HO, TE»LE En SN, BITRENRSV, £DO5HTh, EEOEE - LG L, RAE
—E AR OREE (HAZE) BRI EESHE <, BENLLMRYRITIIVO/2EZAICD
WENRATHD, 7. FH—HAMO BAERECSEEGHIDH Y, »in) MBI S HENFRE
LT3, B 2#e < b3 E, ERITIZBHITNE L,

ZHICRE LT, k- Y 7HOBREMAE, AROBEIEFHICADNDZN, TOIFLA LEXFHIBIE
KT, —BOEHMOBEERZHEVADH DI, ZOZ EiE, EEAIIELALEIMT. 7=
HEHRBRDTENZ LD RERFREEEZ DN, BED 3 VITATFERREMS L EEROERD o OFRHY
BIg Y BIEOTWB D EZF2 b3,

HEEIZIZV B L, B EALRE SEstigoEkiic, SBEadcHEREL O >TETWS, 7, &
EEDOTFREIME T 2HEA, EHOMIKIC, »ic) OEBEIChHz O THEENBEL T3,

KICARIC L 2EMRMOBEER L ATEHBACTHARTAD L, B1ROLBITH D,

FHHW (1961) X FIT, BERT, S$HED LS B L 20N 0EE LT 2 EEHKiML, 4
(kb 3.000ha X BT VEHEIND L DRI, TOERRENELICONT, HEEOFLREIC
L, 19614 7 BRAETIX 13,970 ka 1T L T3 Z L 2BE L7 (1961), £DH%BVOE DSBS

1k MEMEINY 7 ~vEMREEEE (BH364E7 RERE)
Table 1. Infected area by the shoot blight disease in Hokkaido (July, 1961) (ha).

mARE | T b0 | e BYEKE KB E LT
Owner of forestry Infected District forestry office,
forest office area Branch office, concerned
& 1 1,270 % & Gamushi Z W Muroran
4 4 Imagane HEM Higashisetana
Hakodate A%P  Kikonai L % Bsashi
J\ £ Yakumo A AN Iwanai
H & #
’ o % 2,270 L. #® Sapporo ® E Eniwa
E/M% Tomakomai B % Shiraoi
National Sapporo % T Yoichi HRR  Iwamizawa
B B Ashibetsu P Kamiashibetsu
8 J 490 # AN Wakkanai K i Teshio
Asahigawa ¥ 3 Esashi
B OB M 3.600 & f2 Hakodate & #H Matsumae
{851% Kutchyan ¥ B Rumoi
Prefectural # W Urakawa # )il Takikawa
6,340 A ¥ Ishikari 7€ 41 Sorachi
+ JII Kamikawa #% & Shiribeshi
B B K ¥ 1 Hiyama # B Oshima
e & Iburi H #& Hidaka
Private + B Tokachi 8l B Kushiro
B Z£ Nemuro = & Soya
¥ # Rumoi

& £t Total 13,970
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BECLOTREMTDNTI Y, SBHIORIORFEIHEMTHI0LELNS, &<, B
IRAENR R LORERRHR T, HEAHENT 2K TH IR, ERSETFRIBEEICOLIAD
FOBIATIRIE, ‘ :

ZOWEBMBIFTEHEBINICRENTN 20T, ZThEMMINCESITLTRARTAD L, BEOES
SRS T, B EARAIHTH 5,600 ka LR, SEREEREO 4B EH TN D, DNT
HH - B8 EAMR, TIb BRI 2,600 ka T, £EOK2ENCNY, B4 BIALOM
WAL TWBZ LT D, dbHA, TRNHLOEFL, #E +F MEORKNELY, $TEH
FERTLLTHLTELLTH IR, BENT (GREKRORALRREE 2 DI SHEKD) b
OB N Lk BEKZTTS, SRS EMCKEE FTEIN TV AMEKIN L THE e H25Z L
OSBRI BEIND, BEKROHEER 6,000 ka FITOWTAHIE, WMEKTL2EFH. +E»3
B55, BRYAERIMEL WIERLIEOTW3EH, Eefhe LTETHTH S,

B HEERE, GEREL U TITHOREBTH DA, BEDIF L A ELINEBRRI0ERM,
Thbb2BEUTTH 5,

BeER 5T HHEE LT, BIR - AFR01958), B0 (1959) 30 L OWINR - FRHE*® (1960) 7 &I
£oT, =Ry AT~y (Yryavhi=ev) BSHedh, a—ov s F=Y, FIavEVHITZY,
TA=RY, YU XHTeVE, 05L Laric BORASBHENDZ L8, HRICHT SBERE
IO THLMIENTVS, EHD L7z, ChEABOBEERYL T3, LaL, ST, #%
EDBLALARDINR=FYHTF2YTC, BOMCRT A=Y, FIAV LY T2V DOEENRDLTIIIHD
BETHD. THIE, BHRENDH 7 7Y DREAEARIN=F> 177V THEINLTHS,

ZOLSI, EHRMOBEEICOWTIL, 2~3EMALARIERIND L SR OTEA, Hilic
B BFROWEIC DV TR S E VLR bNIH DI, BT, #7 v Vo) OWERHD T
LEF WD, SREOZ LT &,

CHAROBLEICOWTIE, AEY (1958) 2% MERIS2ET ~10BICFIT B EN 3 WM TCORELREL T

WK, HLIRERBRIEEE ORESRIC L

N e, BRBVECEERAEENOEE
ey 0T ERREREEA AT

Treseaol Okhotsk 12~ 20 AAHEE 5T LS Z L TH

e dopon S0 Bo k7o WHED (1951) 12 RN B

BEOBAEMTHIR ) EROERDHEERH
DIzEDRT B,
EHIREH D T LIENS O E LB
£, BN TRHEROREL T Biukicdh
DHMTIE, 1B A EFISM S BHIRSREAR
IZHRELTWBZ LEERL T3, 572

B
The Pacific Ocean R .
} - bbb, EHERFERL-EEZT T, A,
B2M A7 vV RRIRORE L/ i -
Fig. 2 Distribution of damaged nurseries BRSG BPIR, AEIRE, EAK HR. @

by the shoot blight disease. =, BPR. ORI, WD, EE, WPy, foe.
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R, LB NEK, MR, BERET, WA T Y EICHR) OWENRD BT ERMb NI, B
EROEL LD L, BERKICIERIA DN 5, ZhbDOREHRO—BIZOWVTTT TIRREL -
(#H, 1961 2%, ZHDHLOEHEEFE2RITRT, FIREF2RMLELIBRTAZ L, HEEITTW
SHEHOMEL, W dERFROREMIKICHY. LESIOEMTD AR OEROFIZIE, i
DB DEWEWMNDH B DD LHELEIND,

WETOWENRE CEERI NSV BT, REWS, TH 285 TIoEkil~ER
TENDBZLTHD. £ LUTRRCIHFRGIIMBE ChHh T, BERET SR BREEEPLL LTRR
RBESNBLIICIeD, 2D L5 BITEROEFHTALSITANSB,

7o, BHOASKEELS T4 7-yRb25E, BAKEELS 56355, k8Tt &
HOBBREIC 2 5 <Y EAWTWAZ ERBE{, ZOBEED S WIIBEARERRICHH Y, Zh
HARICHT B ERE L IO T B Z 2 iE, TTIREED (1961) R bL{BELT.

I ABEICEH

a. A #

ORI BN, FOEDOENLHELIZUD, WHOAFIBIZEY . MEECICER L,
DOFEE, DIRPBHT B Lk, BRRCBESHINDE, ERREEZSBLL, BEMET
BDENEELT, biznnd, 13 FEMILTLI > TLE S, BEHADS TIL HR7~8ETH
BRbTHIm B LM RWEERTIDTH L (Plate 1, 2),

BR LSRR bN 2HOEE, B LR LoT, BENRERIS 17, ThbbBERK
DEMNTETZIA 7L, BILEETCHIET S5 1 7D 2DICKBITE 2,

ge® (1961) X, LEBETIE, 7T ATAZARIIUD TREREDLN S & OX7:2%, FIHZ XoTiE
0oL FL, TAEAIIFEINRLNIFEND D, X UDITHFBORRNETERIOTTEL, ¥
TRENLERELILS, DWT, BRLABSOBIC O FEIMEEL, TEL ARSI RE
LI MNENRD L s d. RO RELIESE, TLT, BB OHE BREO—EID
BIERKEZLTL B, Z0ZAICKDE, BRICRETIHNVECKOBITIKERELERY, SBLT
WHEL, EhOTHLBDT. BETHHLEBEVH UL LVWWBERT X 51275 (Plate 3),

FRINROE L 185 &, BREAIIBICHHOERD 5 WL RS Tied . FiEOF RS EOH)
ZdBEbID, ZOHE, BUDITHFEY LTV BNIREAIEET S, ZoARTHOEI VWL LS
LWRHMTH 2, SHIEHEENED L RR~RBAELTRY, ZOWIrLEENKREZLTL % (Plate
3. E) %7z, ZHRBARETEBRLUTHIEL. Zh2bEICHRTBALT. FHBIcELIZDERL
By ETEELH B (Plate 4. A, B), 27372 LWEEIZH, FHOBERAERL THIELKE
22U, LP2VWRZEND OFTIIHIET 20T, ik, IEL. TONT:L6 EOFHEEMRELTL
5ZEHBLLTe,

ZOXIREI T ARUDHBFIZLHTAETREONS, WhDZHBKERNS 1 7 DRH
Thd,

ZHPBRIZERLHEIE. FEITETZZ LRy, Tibh. RBHOEITCGEEL. &
PENEILEETRHEL. RLIRO—HrOBEEREZTOTHE, ZNEIBELL, TTIIHE
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DEGBIIEVBALL 12729012, FTEL THIMET B LAV LRk BRDLEX BN D, Ik, &
RIZENZRONZ D TH B, BEICHEDT, WEOVLEBHMOTHEIN—FML 12y, £F+
BACETOTHEL LT, BERSIESWIFERH D, T Thicik, FERWTHD, HVWEG
HHERHNBZEEHD (Plate 3. B)o ZHITHEDS  BREHINNTL Y BEL D20, RED
EARFEL, BECADTELDTRKE LTROATERIDTHA IR, §4 7L LT Y
BEYDF A TIZANTLWEBbh 3,

b. & e

TE LB ORI R T N EO RS KERBERTTL 525, BHIICE, 300 b
DTTAF~THZ A0, BOEHET, L ERISEVESRBHM L ORI, RETERIC
b Y HROT WL DB bNTL B, THHRFFFEEOTRTELINR Macrophoma DIFFRTHD
(Plate 3. D),

BRFMLETE, BB 0BFE, 11AZA0H7TLRR Physilospora OF O 5 BRTHRIN 328, &
DO, REIEF OS5 FBOAEICIET Spermogonium RHREN, FFLITI2AZ AITiTZR@E DT,
Spermatia (¥AbI7RL 7B,

T 5%uE, B -HBEREe, BEEKREZLTV2Hh- ) OBFICEE Y, WAE ZITEEE
HEL, RATALBEETHO28KY, ZORMTLLIAADIWVIIFEKROREBOEEN b3
HEHT S, REBIWMOBTAICRWHER CTH D, £z, FOIRISELCHRINZZ LD H 3
2% BFRL Y DIEDIMICKREV, 20130, FEHHICD XSTHRIN, ZOBERREOEE T X
pe@BHID (Plate 4. C. D),

FOSBIFH LRI ANOHR IS, L{RBESFIANLEZOREH T, ZL T, &
BE'® (1961) dBRTWB X5, A—FEREOFIC,  VELTFO I BRBERINBOTIERL,
BRHEOFLWRSITEROTOE, BREEICREOTO S BRI WIHEEADN S,

BIEIRRL o8, BEARIDL SR UTFDO I BETBRL>SI, SERRL-FBICTF O )@
ELNAFMEDZ A ECHIET 2R, FOIBROREDIZOIL5~6 5T, TOHRIBUZIDRS, WE
TEHLDRBFV, Tiebdb, FHINCLTFOIRILELBO TR ECFEET S Z LIz,

vV F B B

FRRE ORI OV TE, REW (1950) RHHLHTT OEFERBEREARIC OV TRRBE 1778w, Physa-
lospora laricina Sawapa NEZL L TESHAVWOHTWS, Lal, ARIELEROLZLTHRL, &
DORFELEER Macrophoma 1B L TE SN TWisV, £0%, ALY (1961) BARREEOEETED
WEic & 9, Physalospora laricina - Macrophoma DORBBIREIEL, X 5ICHERES (1961) 3L
HAFICRITIAROETERYALMCL, BB LOEFEROTEL, JIERRIN-L 5 icBbh 3,

Lal, Zhbeidflic, FEEIENFMICSTREREARREL, RREOHRBERETIL LD
1T, BIRTHRE L M D AMEL 7o & % VTR EOME O IR Ty, BAOERRS. 2
\% Y Physalospora laricina (ZL 33D THHZENBBLMIILD. DIz, ZOXEREIZLY,
Physalospora & Macrophoma & ODEIREEDWASNEILD-DT, FOMERDRD,
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a. RREDOHLE

AEDHEL, 1959F 1 HI96IENMIZ, BT, HMICERKELREL. EMEREETRI L
AR, BEERS 2 WITRESHDARSEL - BREAVT, b ORE EOWEIZOWTH K
B L7z,

TNCACHRORESHT, RENY, #E BRFIBZRSICEIRCRTLS Y THD, -

BEE,  Physalospora 1oV Tit, T05ROAE S, REQES, WORS LWE, F050KF
X, FOIRFOAEETHY, Macrophoma DFEZIHTFROKE X, BREOES, FEFHEORX,
FRFOREECHB, 205 b, BFE50E. FOMIZOVTIIRPIOEL L7z, ZOBRIIES, 4
RIRLTH %, .

BIRNLILAILE DI, FOIRIBH~RHIHC ZOAEIBF DO TERS Y, BRI
170 r MbAIE 500 ¢ 1L, BES 1304 205 300 L1eDTW 3, BdiRLALKBLELN
mxil‘o, FEEbDET, TOMEFRNICERT S, ZhHITREORICREMD 5V IXFEORMER
EOBRNMEE BT LI, A—0EAIOWTHBBES N, FEEEDSDWHO X 5 T 5 (Plate
5,

WoEXt, A—EAMIEEIEEEIRV, BRefks LThD L 60~120 p L2 g ) OE{LD
Badh B, AEIE, 1]IZ 20~50 ¢ DEERLTV 3, ‘

BEOEX L, WHOEIIZLOTh iV EDLDTL 3 ThD I 4%, ZHITS OV HYRIERD .

umu,%oﬁxxv%@ﬁm%@kgém@,%m,%m,ﬁﬁ%o%t<,?bwff%btﬁz
RLTW3,

Fo3iam, BECHERERL, BT 120 0 16k, BEEGH 25 MEOEEL Y, PIC8E
DFD3AFEETS (Plate 6. F), F0 3 lFIXHM, BE~KEGE, BROM~HEY 2N

Fik=w s 38
Tee Séa of Okhotsk

B & iE
The Japan  Sea

X = iF
The Pacitic Ocean

HEIM WEO-DHDOENREM

Fig. 3 Locality of collection of materials for measuring of the fungus.
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Table 2. Data of material used in the measurement for dimension of the fungus.
a) FELB  Perfect stage (Physalospora). '

B 5 ® &% i # [ oK E REFEAH
No. Locality Host Planted year| Date collected
101 B % Nozuka =kvHos=<v L... 1933 July 16, 1959
102 & J¥ Shizukari ” 7 1952 Aug. 1, 1959
103 | 5E B ¥ Kojohama 7 7 1957 Dec. 2. 1959
104 | 3 & Sobetsu 4 4 1953 June 30. 1960
105 | & 3 Shizukari 7' 4 = v L.G. 1959 July 1. 1960
106 | #  J¥ Shizukari *3'7;;7? L.k. 1959 July 1, 1960
107 | % J& B Gabino =kvHI<wv L.L 1955 July 24, 1960
108 I ¥4 Senmatsu ” ” 1953 Aug. 21, 1960
109 8 % Tokumitsu 4 7 1952 Sept. 14, 1960
110 | # /s # Tomakomai 7 v 1951 Oct. 12, 1960
111 B 3k Hayakita 7 7 1954 Nov. 12, 1960
112 | # ¥ Shizukari v v 1952 Nov. 22. 1960
113 & N ¥ Tomakomai ” 7 1955 Apr. 27, 1961
114 /) EX  Hamakoshimizu 7 7 1957 Aug. 29, 1961
115 e & Shokotsu 7 ” 1955 Aug. 31, 1961
116 | # W Wakkanai % v 1955 Oct. 4, 1961
117 | ¥/~ #% Tomakomai 7 7 1958 Nov. 12, 1961
118 | A B Hiroo v ” 1955 Nov. 18, 196t
119 piad d1 Hamanaka 7 7 1957 & '58 Nov. 21. 1961
120 | & & Onuma v v 1953 Dec. 6, 1961

b) FEem - Imperfect stage (Macrophoma)

F 5 23 £ i i) i Mo E BREEAH
No. Locality Host Planted year| Date collected
201 F & Senmatsu =kvHI=Y L. 1953 Sept. 25. 1959
202 | B i Nozuka 7 v * Oct. 30, 1959
203 & # (I Onakayama 7 7 * July 25, 196G
204 = #  Shiraoi 7 7 1951 ? Aug. 29, 1960
205 | ¥ i Nopporo ey, L 1958 Sept. 1960
206 & & Toyotomi 7 4 = v L.G. * Sept. 14, 1960
207 2 ¥ Toyotomi =kvAHI<v L.l * Sept. 14, 1960
208 = M Yoichi 7 ” 1953 Sept. 29, 1960
209 & s ¥ Tomakomai 7 ” 1921 Jan. 24, 196t
210 TAMNEK  Hamakoshimizu 7 v 1957 Aug. 1961
211 # 1& Shokotsu Va 7 1955 Aug. 31, 196t
212 | E i#® M Kamihoronai 7 % 1954 Aug. 31. 1961
213 Z B Noboribetsu v v 1952 Oct. 1, 1961
214 M A Wakkanai 7 4 ~= v L.G. * Oct. 4, 1961
215 pi=d f  Hamanaka =k AH#I=<=v L.l 1957 & '58 Nov. 21, 1961

(Note) L.l.: Larix leptolepis (SieB. et Zucc.) GORDON.
L.G.: L. Gmelini Gorpon, L.k.: L. olgensis var. koreana NAKA1,

L. d.: L. decidua MLy, * 2.year.old seedling.
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HIKR FOIRK FOIBLIOCFoOSEFOUFEME (2 70>)
Table 3. Measurements for dimension of perithecium. ascus and ascospo:re
of the fungus (u).

a) FO35%  Perithecium

¥ 2] 5 % Perithecium
B 5 ® & Diameter # X Height ¥  Beak BEDES
_ Width of
No. | # A ¥ B g M ¥ o5 £ & W & | perithecial
Range Mean Range Mean Length Diameter wall
103 240~290 - 270 180~250 210 70~ 80 40~50 20~50
105 200~310 260 200~240 210 60~ 90 40~50 25~50
106 220~290 255 190~210 200 50~ 80 30~50 20~30
107 210~280 245 130~150 140 100~110 20~30 20’*:40
108 170~330 230 140~240 170 80~100 40~50 20~40
109 210~260 235 150~200 180 60~100 30~40 20~40
110 250~300 280 170~190 180 100~110 30~40 20~30
111 220~270 250 210~250 230 80~ 90 30~40 20~40
112 220~320 270 160~290 235 80~ 90 30~40 20~50
113 260~400 340 170~250 220 80~110 30~40 20~50
114 | 260~340 315 210~270 250 70~ 80 15~30 15~60
115 300~500 400 180~300 240 100~120 30~40 30~70
116 260~300 280 . 200~250 225 100~120 25~40 15~50
117 350~390 365 230~250 240 80~100 - 20~50 15~60
118 230~470 300 200~270 235 60~100 20~30 20~50
119 240~360 300 200~250 235 70~ 90 20~30 20~50
120 325~350 340 260~290 265 70~ 90 20~40 15~50
b) FOIEBLCTFDIfET Ascus and ascospore
¥ » 5  Ascus F ® 5 §@ F Ascospore
E 5 E KX & . = .
£ X Length Max. diam. £ #& Length W & Width
No. wOHE |y @ W% # M B ] ¥ o5
Range Mean Range Mean Range Mean Range Mean
101 22.5~32.5 28.6 10.0~13.8 12.0
102 25.0~32.5 27.7 10.0~11.6 10.4
103 110~140 123 21~25 22 25.0~35.0 27.9 10.0~13.8 12.0
104 - 22.5~37.5 29.5 10.0~15.0 12.0
105 120~140 131 20~28 25 25.0~32.5 28.9 10.0~15.0 12.5
106 105~140 124 20~27 24 25.0~35.0 28.8 10.0~12.5 10.8
107 105~140 116 22~30 26 25.0~32.5 27.5 10.0~12.5 11.0
108 100~140 <118 | 25~35 29 25.0~35.0 27.5 10.0~15.0 12.3
109 95~140 121 25~32 28 22.5~32.5 27.5 10.0~11.3 10.5
110 100~130 114 22~28 24 25.0~32.5 29.0 11.3~12.5 12.0
111 90~130 110 23~30 26 25.0~22.5 28.3 10.0~12.5 10.8
112 100~140 119 20~30 24 25.0~30.0 26.5 10.0~12.5 11.4
113 120~145 129 25~33 29 25.0~32.5 28.6 10.0~12.5 11.2
114 105~140 121 25~28 26 22.5~30.0 26.8 8.8~12.5 10.5
115 100~130 120 25~28 27 20.0~32.5 27.7 7.5~12.5 9.9
116 | 110~130 118 | 23~28 26 | 25.0~32.5 | 28.0 | 8.8~11.3 | 9.7
117 100~135 113 25~30 27 22.5~35.0 28.2 8.8~12.5 10.8
118 110~130 120 25~30 27 25.0~37.5 30.0 10.0~12.5 11.1
119 120~140 128 25~30 27 25.0~37.5 29.8 10.0~12.5 1.1
120 115~130 120 25~28 27 22.5~30.0 26.8 8.8~12.5 10.5
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BaR BFBBSLOFRTOWERE (27a>)
Table 4. Measurements for dimension of pycnidium and pycnospore of the fungus (u).
a) W T #®& Pycnidium
: % F 4 Pycnidium
# 5 £ & Max. diam. ¥ & Min. diam. -
ﬁ&éﬁ@g‘c‘i THETE
Ne- ﬁi(ang? S|zMeanig ﬁi?angniE SF.Meax:::J pyc\:)Xilgitz?l %all Conidiophore
201 120~150 135 90~120 110 20~30 5~10
203 130~180 150 120~150 130 20~40 5~12.5
205 100~130 115 100~110 105 20~30 5~12.5
206 100~110 105 70~100 90 20~25 5~12.5
209 140~150 140 110~120 115 30~40 5~12.5
210 | 130~160 150 120~140 135 10~3 |  5~10
211 170~210 200 150~190 175 10~30 5~12.5
212 130~160 145 120~135 130 10~25 5~10
213 130~200 165 100~200 155 15~30 7.5~12.5
214 150~190 170 130~170 150 15~25 5~12.5
215 170~210 185 150~120 160 10~30 5~12.5
b) K F Pycnospore
AMusg L D M T > THERELEL
g 5| K @ Length | B #& Widh — wmmy (Plaes. 6), k¥2i2
No. - B |F% 5| & A | 5 B
Range Mean Range Mean X 284 itk 18X 11 ¢ §i8 T, Z
201 17.5~30.0 23.0 7.5~11.3 9.9 NLFD S DEL LA, EhHT—
202 21.0~27.0 25.1 9.0~10.5 9.7 _ . -
203 | 17.5~27.5 21.9 7.5~10.0 7.8 RLIEERL TS, MAIBEIT
204 | 20.0~30.0 | 24.2 | 7.5~10.0 8.9 EL, BETTOS LVZPRC. B
205 | 20.0~32.5 | 24.4 7.5~11.3 9.6 3u THEERDTIIEART B,
206 20.0~27.5 24.2 7.5~11.3 9.2 .
207 | 20.0~30.0 | 25.1 | 7.5~10.0 9.6 Matrophoma DRIRAEIS 4 RiTRL
208 | 17.5~27.5 | 20.9 7.5~10.0 8.3 Th o, MFRIBH~ PR REHT,
209 17.5~27.5 22.4 7.5~ 8.8 8.3 FOAETRILY BADIEID B8
210 15.0~27.5 21.0 5.8~12.5 9.8 ERiEm L 150 R AY 130 1 B
211 | 17.5~27.5 | 21.3 | 6.2~ 8.8 7.6 = A2t “H
212 | 15.0~25.0 | 19.8 7.5~10.0 8.5 B Aaicdh, EROBRTEARLT
212 17.5~30.0 23.4 7.5~ 8.8 7.6 W3 (Plate 6. A~D), 7:77EEED
214 17.5~30.0 22.3 5.0~ 8.8 7.5 N . . sty
215 15.0~25.0 20.0 7.5~10.0 8.3 747 EOBTRTDOASC, il

T3L51C, BEBFORE IITTERABDRILH D,
WFROBZRET, EXiL 30 fik. bTorkAORBEDHRBR. WH LD LRV, 4%
FHRLBET, B2 8 ¢ WK TH 5,
WlaTFITEE, RETHEAR~CORERHTH M, FOIMF LI 3V SAMBEVWEL TH 5.
IhAFOIRIVFOIRFOBED LS iz, EADE VI L BWEEDBOZTIEL, FHLIE

BLOTHD, KX X, BE 22p W%, 0% 9p MBLEATIVTHSS (Plate 6. E),

BEDOFRROREWHEAE R LA, #ib
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Bk, BEBHWEEL ICUEDCER,LL. FAEOTFO SR LCHFROAE XT. FEAM, IbHic
BR—EARIZ S, 1RV OBVRHZIILNMOND, ZRIERLT. . F0I, T03ETFH LU
FoORE XL, RERH, B HEOVAAREDLT, SRIZ—ELLEERL, LIKEFALDOEKX
EIZERB B IIE,

b. ARAOER

BAEMCREL -BRE LORREONE LT LARIZ. ThbnbIBL-ER, SITED
TOERNRED L 5 B ERTHERR. ZREAOMICERDHZNE I N EHELMIZTH»HIC. 3
BHOBBEY AV UERRRLITIRO7,

HRBIBSRICRT LB I THD, ZhbD 5 H, KPS43-7, Lks-2, LGs-1, HOM-1. TMS-10.
Lds-10 6 SHERHEL, BRBOWEICHW-ERLLOMASEECTHS, WBX=Ffv1I7~Y, 37U
CYATRY, ATV, —0v R AT77YDALETHD, .

BEEL, Ay I TRERE, FHEREL L WERERER LU Coarer REXEREO IBHE™
AW,

HoHLHAT VLD L A ¥ I RREE EICERL TV 120EREOE L 5 OIMEH b — A

Bk A B 0 5 B R &

Table 5. Data of isolates of the fungus used in the experiment.
B B R Sﬁ' 3 iﬁf BIARERSE L B [ éﬁiﬁtﬁd E’Bﬁﬁﬂfﬂ ﬁRf%‘
ource o . . . ante ate’ o e-
No. | Isolate isolation Locality Species of host year | isolation |marks
1 | KPS 43-7 ﬁ%m@:ﬂﬁ% Bt Kojohama|= k> #F <> L.l.| 1957 | i5/Vl, 59 | 105%%
2 | SPS-5 7 #1¥ Shizukari % 1952 2/10, '60
3 | Lks-2 7 v q—a;;z » L.k. | 1959 | 13/VI, '60| 106
4 LGs-1 ‘ Lﬁ_;ﬁ//}]@ - 4 7 4 = v L.G. 1959 13/VIl. '60 105
_ ; ¥ 1l kS *x /
5 | HOM-1 m.p. ¥ Onakayama =kvH7=v L.l 1/VIl, '60 | 203
6 | TMS-10 v BE Toyotomi| 7 4 = v L.G. **% | 26/IX, '60 | 206
7 | Lds-1 ” B Nopporo | =, 5”07 L.d. | 1955 | 27/IX. '60 | 205
8 | R-1115 | ##& Tissue| F# Senmatsu |=* > #F <> L.l 1953 27/X1. '59
9 | UTL-4 4 HEMAN Utashinai 7 1953 31/VI. '59
10. | Le-1 ” % Nopporo %;gﬁj L.k. | 1955 | 27/IX. '60
11 | SGa1T ” #3¥ Shizukari{ 74 = v L.G.| 1958 | 11/IX, '59
12 | Ld-8 ” B4, Nopporo | = ooy L.d 1955 | 27/IX, '60
* Isolate from mono-ascospore.
** Tsolate from mono-pycnospore.
**¥  2.year.old seedling.
P

number in Table 2.

: L. olgensis var. koreana NAEAI

1. : Larix leptolepis (S1eB. et Ztcc.) GORDON
L.G. : L. Gmelini Gorbox
L.d. : L. decidua M1ry.
L.k

The number in “Remarks” shows that this was isolated from the sample of the same

® oSV A Y IRRERIE : SV 4 v IRAH 1000cc, 7 FU¥E 208 X 208, FHERL L5 OREKE:
FE: EXFEAM 100cc, L LS5 50cc, ¥ 3% 508, /K 850cc, FR 20g, Czaper RIEFTHIRE
: /K 1000cc, MgSO, 0.5¢, K,HPO, 1g. KCl 0.5g, NaNO; 2g.

X 20g,

v 344 30g, FeSO, 0.01g, FE
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®EY, IREEE3EHAOKBECHEML T25~26°C Iy, 208RICET 5 ORBEFEL (Plate

7). ELREE S OPLEE < VIO~ Y ORFOEFHEM L FARMO—FE DT, BHSOBE

#477e2o7z (Plate 8), ¥z DM, 6H%L 9 BHROELS DVOARYEBFEL. Z07H, &

HRED< L VIEKE LI LTRRRTIO7, TORRIFE6, TRIIVELRITRLTH S,
ok SEOBBELIZBITZEL 5 ORE

Table 6. - Appearances of 12 isolates of the fungus on three kinds of the med;um
(Nov 15~Dec. 5. 1960, 25~26°C in the dark).

a) On potato glucose agar.

B3 Isolate & 9 DIRRE Description on the appearances of fungus colony

KPS 43-7 . Aerial mycelium abundant, grayish white, making a concentric circle ;
mycelium of inner part of the circle tiny floccose ; that of outer part pale
gray, somewhat reticulate ; appering small masses of hyphae in various
parts of the surface of the colony ; submerging hyphae dark green.
SPS-5 Do.

Lks-2 Do.

LGs-1 Aerial mycelium abundant, white-gray, making 2 concentric circles ;
marginal hyphae of the colony white and somewhat reticulate ; submerging
hyphae dark green.

HOM-1 Aerial mycelium abundant, white-gray, making a concentric circle ;
mycelium of inner part of the circle thick and gray, and that of outer
part somewhat reticulate ; appearing small masses of hyphae in various
parts on the surface of the colony ; submerging hyphae dark green.

TMS-10 Aerial mycelium medium, floccose, gray, making a concentric c1rcle
which clearly bordered by gray-white mycelium ; submerging hyphae dark
green.

Lds-1 Aerial mycelium abundant, grayish white-gray, making a concentric

circle ; mycelium of the inner part of the circle somewhat thick and that
of outer part more or less reticulate ; submerging hyphae dark green.

R-1115 Aerial mycelium medium, white-grayish white, making a concentric
circle ; mycelium of the inner part of which somewhat thick ; forming
small masses of hyphae on the surface of the colony ; submerging hyphae
dark green.

UTL-4 Colony somewhat irregular ; aerial mycelium abundant, whivte'-gray,
making a concentric circle ; forming small masses of hyphae on the surface
of 'the colony in the inner part of the circle ; submerging hyphae dark
green. '

Lc-1 Aerial mycelium abundant, white-gray, making 2 concentric circles :
submerging hyphae dark green.

SGoa T Aerial mycelium abundant, grayish white-gray ; surface of colony
somewhat reticulate. making a concentric circle ; in the central part and
the part nearby the border-line of the circle appearing many water drops
; making many small black points at the tip of the hyphae in the edge of
the colony ; submerging hyphae greenish black and forming many small
black points at the tip of the hyphae.

Ld-8 Aerial mycelium abundant, grayish white-gray, making a concentric
, circle ; mycelium of the inner part of the circle somewhat.thick and making
small masses of hyphae ; that of the outer part reticulate ; submerging

_ hyphae dark green. )
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Eexk (03%) Table 6. (Continued)
b) On Saito’s soy agar.

He#& Isolate BE 5 DRE Description on the appearances of fungus colony

KPS 43-7 Aerial mycelium abundant, grayish white-gray, floccose ; appearingb
) ‘small masses of hyphae in the part nearby the edge of the Petri-dish ;
submerging hyphae black.

SPS-5 : Do.

Lks-2 Do.
LGs-1 Do.
HOM-1 ) Do.
TMS-10 Aerial mycelium scanty. gray-blackish gray, making a obscure concen-

tric circle ; color of mycelium of the inner part of the circle deeper than
that of the outer part and forming small masses of hyphae ; submerging
hyphae black.

Lds-1 Aerial mycelium abundant, grayish white-gray, floccose, making small
masses of hyphae in the part nearby the edge of Petri-dish ; submerging
hyphae black.

R-1115 Aerial mycelium abundant, grayish white-gray, forming small spherical
masses of grayish white mycelium on the surface of the colony ; color of
mycelium in the central part of the colony dark gray ; submerging hyphae
black.

UTL-4 Aerial mycelium abundant, grayish white-gray or pale dark, floccose.
forming small masses of mycelium at the edge of the Petri-dish ; submer—
ging hyphae black.

Le-1 Do.

SGo1 T Aerial mycelium abundant. grayish white-gray, forming small spherical
masses of grayish white mycelium on the surface of the colony and ap-
pearing small black points in the edge or middle part of the colony ;
submerging hyphae black.

Ld-8 Aerial mycelium abundant, floccose. grayish white-gray, forming small
masses of hyphae at the edge of the colony ; submerging hyphae black.

Note. M'yceli.um of all isolates covered the whole surface of the medium. Therefore
the color of submerging hyphae was observed from opposite side of the Petri-dish.

56 RITEEHR208 OW T 5 ORBHNBREOER L RLTH D, LAY IRREEMETOD, FEHED
EZ S ORAIABERD LB Y TH B, Tiebb, ZhEH#OREE TMS-10 & R-1115 ZI+EETH
D, MIEEBEICEL T, EREMOEFHL. KEa~KETH DM, KPS4B-7ideeMH, SGIIT
TIRHRPLBWMEAL R LUz, BABEMIVTHIRRETEIRLNR, TRNTOERIFLHAROE
ZH®RETBH. TMS-10 T KB Y L5 Thorz, AOLHOABOEFEMIELRERT, S

ERREEREE L, BB L LT, SGILT TRET S ORMICKEATE, & IichRE

LHELHADEE PR RB Rbiz, 728% 5 OFIBOES S L OBARMOERIZRED DA
NEFHRIN:, 2L, BBRD Spermogonium T, HIZMEED Spermatia BFELEL,
FHEERL L 5 OEREM BT, SERLIBERNREDLOTEATHDT, BEIORAICH LTV
H U3 LWEERD bivishorz, EhEHOES, TMS-10 RB4ino7=b4ME, EhIEETH
D7z, BRIIKA~KETHBRYEL, <PV MOFIHTIE, EHATEZACETOTIMIREE
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FoE (D3%) Table 6. (Continued)
c¢) On Czapek’s solution agar.

13 Isolate B% 5 DIREE  Description on the appearances of fungus colony

KPS 43-7 Aerial mycelium medium, grayish white-gray, more or less making a
concentric circle : mycelium of the inner part of the circle dense, forming
small masses of hyphae ; and making small masses of floccose hyphae or
reticulate in the outer part of the circle ; submerging hyphae dark green.

SPS-5 Do.
Lks-2 Do.

LGs-1 Aerial mycelium gray-dark gray ; mycelium in the central part of the
colony dense, and that of the outer part abundant and reticulate ; sub-
merging hyphae dark green.

HOM-1 Aerial mycelium grayish white-gray, making a obscure concentric circle ;
mycelium of the inner part of the circle dense and deep colored and
making a small masses of hyphae, and that of the outer part floccose and
making a small masses of hyphae or reticulate ; submerging hyphae dark

green.

TMS-10 Aerial mycelium gray-dark gray. dense in the central part of the colony,
and abundant and reticulate in the outer part ; submerging hyphae dark
green.

Lds-1 Aerial mycelium medium, grayish white-gray, more or less making a

- concentric circle ; mycelium of the inner part of the circle dense, forming
small masses of hyphae ; and making small masses of floccose hyphae
or reticulate in the outer part of the circle ; submerging hyphae dark

green.
R-1115 Do.
UTL-4 Do.
Le-1 ‘ ]50.
SGo1T Do.
Ld-8 Do.

L7z BAEMER L Y MOBEENSHEETHL BB TH DO, ZOBMTS SGILT DFEIL, <}
Y MOFHE 72 $EEFICBEBOPDERSBHRIN, 2o <, Spermogonium & fHF
7% T, Spermatia & fEIRFOEBERLBIIZ,

Czarex FRFEREEH ECI, BHEBEDERNBEL, EEIOOAR VAR L ILELT, TBHE
2Lz, BELOEFIFE LS T S0k, AOHRO BE 552Dz, LnL LGs-1 &
TMS-10 TiE, ZEACEROAE ALdbiicnor, EhEMOEIML, KE~KE THO7R,
TMS-10 TRCRETH Dz, TOBMTIL. Lo L ABEIRPOLEFEHO T IBBRTERFENEE
WEARDH Y, ZOBMIFEZATESL TIMMREIEEREE L 72, BABRKIRREYEL
720 ZOEMETH, SGIIT 72iHiE, KMORFEIZWIESLEEHR L, Zhit. HFRT, il
FRIEEI N,

CREERL L) OERFMIBRFRECEB L. 0 2 BROEITEE LIsn 7.

BZ 5 OEWMIDEMORBEHAMHBAZ L - HBRIIETRETREN TS, TOREATIbOH DL

S1T, #WX 5 ORBIRECIZPRICOTVWBHERALN TS, BEHET TILALECRAD
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Table 7. Microscopic observations on the characteristics of fungus hyphae.
a) On potato glucose agar.

% B B W F O OB K A H O
Isolate Marginal hyphae Hyphae in the central part Submerging hyphae
KPS43-7 Hyphae septate, branch-| Hyphae septate, branch-| Hyphae septate, mem-

ing, membrane thin, hya- | ing,membrane thin,hyaline | brane thin, branching, hy-
line, rarely pale dark ; or dark brown ; hyaline |aline or dark brown ;
sometimes hyphae swollen | hyphae often partially swol- | hyaline hyphae often swol-
and shrinking at the sep-|len and shrinking at the|len and shrinking at the
tum or branching ; having | septum or branching ; hav- | septum or branching ; some
no special structure. ing no special structure. |hyphae thickand granulate;
hyaline hyphae : 1.5~4 hyaline hyphae : 2~5 dark brown hyphae conti-
pale dark hyphae : 2~4 dark hyphae : 2.5~6 nue to hyaline hyphae and
separated by the septum.
hyaline hyphae : 1.5~4
dark hyphae : 2~4
PSS-5 Do. Do. Do.
hyaline hyphae : 1.5~4 hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5
pale dark hypahe : 2~4 dark hyphae : 2~5 dark hyphae : 2~4
Lks-2 Do. Do. Do.
hyaline hyphae : 1.5~4 hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~6
pale dark hyphae : 2~5 dark hyphae : 3~5 dark hyphae : 2~3
LGs-1 Do. Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~6
pale dark hyphae : 1.5~4 dark hyphae : 1.5~4 dark hyphae : 2~4
* Dark hyphae abundant,
hyaline hyphae granulate
and containing oil drops.
HOM-1 Do. ) Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~6
pale dark hyphae : 2~5| dark hyphae : 2~5 dark hyphae : 2~5
TMS-10 Do. Do. Do.
hyaline hyphae : 2~4 hyaline hyphae : 2~5 hyaline hyphae : 1.5~5
pale dark hyphae : 2~5| dark hyphae : 2~5 dark hyphae : 3~6
* Some hyaline hyphae
granulate.
Lds-1 Do. Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5
pale dark hyphae : 2~5 dark hyphae : 2~5 dark hyphae : 2~4
* Hyaline hyphae often
granulate.
R-1115 Do. Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5
pale dark hyphae : 2~4| dark hyphae : 2~4 dark hyphae : 2~6
UTL-4 Do. Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~4
pale dark hyphae : 2~5 dark hyphae : 2~5 dark hyphae : 2~4
Lc-1 Do. Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5
pale dark hyphae : 2~4 dark hyphae : 2~4 dark hyphae : 2~4
SGo1T Do. Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 2.5~4| hyaline hyphae : 2~5
pale dark hyphae : 2~4 dark hyphae : 2.5~4 dark hyphae : 2~4
* Many spermatia formed. | * Many spermatia and py-|* Many pycnospores for-
spermatium : 2.5X1 cnospores formed. med. spore:17.5~25X 7~
spermatium : 2.5X 1 8.5
spore : 17.5~22.5X7~8.5
Ld-8

Do.
hyaline hyphae : 1.5~4
pale dark hyphae : 2~4

Do.
hyaline hyphae : 1.5~4
dark hyphae : 2~4

Do.
hyaline hyphae : 1.5~6
dark hyphae : 2~4
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287% (o-3%)  Table 7. (Continued) .
b) On Saito’s soy agar.
B OR B a4 ' % o BB Ok wOA W #
Isolate Marginal hyphae Hyphae in the central part Submerging hyphae
KPS43-7 Hyphae septate, branch- Hypha.e septate, mem- Hyphae septate, mem-
ing, membrane thin, hya-| brane thin,branching.hya-| brane thin, branching,hy-
line, rarely pale dark ; |line or dark, often hyaline | aline or dark ; hyaline
sometimes hyphae partially [ hyphae granulate, partially | hyphae often very thick
swollen, and shrinking at|swollen, and shrinking at|and granulate, containing
the septum or branching ;| the septum or branching ;| oil drops.
having no special structure. | having on special structure. hyaline hyphae : 2~9
hyaline hyphae : 2~5 hyaline hyphae : 2~5 dark hyphae : 2.5~5
i pale dark hyphae: 2.5~5 dark hyphae : 2.5~5
SPS-5 Do. . Do. Do.
hyaline hyphae : 2~4 hyaline hyphae . 2~4 hyaline hyphae : 2~7
pale dark hyphae:2.5~5| dark hyphae : 2.5~5 dark hyphae : 2~6
Lks-2 Do. Do. ' Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~4| hyaline hyphae : 2~10
pale dark hyphae: 2~4.5| dark hyphae : 2~4.5 dark hyphae : 2~6
* Hyaline hyphae aften * Hyaline hyphae often
granulate. granulate.
LGs-1 Do. . Do. Do.
hyaline hyphae : 2~4 hyaline hyphae : 2~4 hyaline hyphae : 1.5~9
pale dark hyphae : 2~4| dark hyphae : 2~4 dark hyphae : 3~5
* Hyaline hyphae often * Hyaline hyphae often
granulate. granulate.
HOM-1 Do. . Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5| hyaline hyphae : 2~9
pale dark hyphae : 2~5| dark hyphae : 2~6 dark hyphae : 3~7
TMS-10 Do. ) . Do. Do.
hyaline hyphae : 1.5~7 hyaline hyphae : 1.5~5| hyaline hyphae : 2~10
pale dark hyphae : 2~5| dark hyphae : 2.5~7 dark hyphae : 2~7
* Hyaline hyphae often * Hyaline hyphae often
thick and granulate. granulate. ‘
Lds-1 Do. . Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 2~5 hyaline hyphae : 2~7
pale dark hyphae: 1.5~4 | dark hyphae : 2~5 dark hyphae : 2~5
* Hyaline hyphae often
granulate.
R-1115 Do. L Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5| hyaline hyphae : 2~12.5
pale dark hyphae : 3~5| dark hyphae : 3~6 dark hyphae : 3~5
* Hyaline hyphae often
granulate.
UTL-4 Do. . Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 2.5~5| hyaline hyphae : 2~9
pale dark hyphae : 2~4| dark hyphae : 2~5 dark hyphae : 3~7
* Hyaline hyphae often
granulate.
Le-1 Do. Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~5| hyaline hyphae : 2~10
pale dark hyphae : 2~5| dark hyphae : 2~5 dark hyphae : 3~8
SGa1T Do. Do. Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5| hyaline hyphae : 2~9
pale dark hyphae:1.5~5]| dark hyphae : 2~5 dark hyphae : 2~10
* Many spermatia formed. | ¥ Many spermatia formed.
spermatium : 25X | spermatium : 2.5X 1
Ld-8 Do. Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 2~5 hyaline hyphae : 2-10
pale dark hyphae:1.5~4| dark hyphae : 2~5 dark hyphae : 2~9
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BT7H (H3%) Table 7. (Continued)
¢) On Czapek’s solution agar.
=1 A 3 ' % Fok K OE K #»OA B
Isolate Marginal hyphae Hyphae in the central part Submerging hyphae
KPS43-7 Hyphae septate. branch- Hyphae septate, branch- Hyphae septate, branch-
ing, membrane thin, hya- |ing, membrane thin, hya- | ing. membrane thin. hya-
line or pale dark;someti- |line or pale dark ; some-|line, rarely dark; granu-
mes partially swollen, and | times swollen partially, and | late, swollen partially. and
shrinking at the septum or |shrinking at the septum |shrinking at the septum or
branching ; hyaline hyphae |or branching ; having no | branching ; having no
often granulate; having no |special structure. special structure.
special structure. hyaline hyphae : 1.5~5| hyaline hyphae : 2~7
hyaline hyphae : 1.5~5 dark hyphae : 2~5 dark hyphae : 2~4
pale dark hyphae : 2~5
SPS-5 Do. Do. Do.
hyaline hyphae : 1.5~5 hyaline hyphae : 1.53~5 hyaline hyphae : 1.5~6
pale dark hyphae : 2~6 dark hyphae : 2~5 dark hyphae : 2~5
Lks-2 Do. Do. Do.
hyaline hyphae : 1.5~4 hyaline hyphae : i.5~4 hyaline hyphae : 2~6
pale dark hyphae : 2~4 dark hyphae : 2~5 dark hyphae : 2~5
LGs-1 Do. Do. Do.
hyaline hyphae : 1.5~4 hyaline hyphae : 1.3~53 hyaline hyphae : 2~5
pale dark hyphae : 2~4 dark hyphae : 2~6 dark hyphae : 2~5
HOM-1 Do. Do. Do.
hyaline hyphae : 1.5~5 hyaline hyphae : 1.5~7 hyaline hyphae : 1.5~6
pale dark hyphae : 2~5 dark hyphae : 2~5 dark hyphae : 2~5
TMS-10 Do. ) Do. Do.
. hyaline hyphae : 1.5~4 | ‘hyaline hyphae : 1.5~4| lyaline hyphae : 1.5~5
pale dark hyphae : 2~5| dark hyphae : 2~4 dark hyphae : 2~6
) * Hyaline hyphae often
: containing oil drops.
Lds-1 - ' Do. Do. ) Do.
hyaline hyphae : 1.5~5 hyaline hyphae : 1.5~7 hyaline hyphae : 1.5~6
pale dark hyphae:1.5~5| dark hyphae : 2~5 dark hyphae : 2~5
* Hyaline hyphae often
. containing oil drops.
R-1115 Do. Do. : Do.
hyaline hyphae : 1.5~5| hyaline hyphae : 1.5~5 hyaline hyphae : 1.5~6
pale dark hyphae : 2~5 dark hyphae : 2~5 dark hyphae : 2~5
* Hyaline hyphae often
containing oil drops.
UTL-4 Do. Do. ' Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1:5~6| hyaline hyphae : 1.5~7
pale dark hyphae : 2~4| dark hyphae : 2~5 dark hyphae : 2~5
* Hyaline hyphae often
containing oil drops.
Le-1 Do. Do. B Do.
hyaline hyphae : 1.5~4 hyaline hyphae : 1.5~4 hyaline hyphae : 1.5~6
pale dark hyphae : 2~5| dark hyphae : 2~5 dark hyphae : 2~5
* Hyaline hyphae often
containing oil drops.
SGa1T Do. Do. Do.
hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~4| hyaline hyphae : 1.5~6
pale dark hyphae : 2~4 dark hyphae : 2~6 * Dark hyphae rare and
* Many spermatia formed |* Many pycnospore and hyaline hyphae often con-
spermatium : 2.5X 1 spermatia formed. taining oil drops ; many
spore : 17.5~22.5X7~8.5 |pycnospores and spermatia
spermatium : 2.5X1 formed.
spore : 17.5~22.5X7~8.5
spermatium : 2.5X 1
Ld-8 Do. Do. : Do.
hyaline hyphae : 1.5~5 hyaline hyphae : 1.5~5 hyaline hyphae : 1.5~7

pale dark hyphae : 2~5

dark hyphae : 2~5

dark hyphae : 2~5
* Hyaline hyphae often
containing oil drops.
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nis,

V4 v 3 BRI, EREE, B 5 ORLEHOREHECEMRDS, TREOLRE &
b BEDS, HETODDIIEIHE VBTN, 772 FREBOEMICIERAEERL TS 300
AbH, BIHICZZ WP KRR 0RIn5BETH . BICIRE2SH Y, BI#Hd, RabHD
VKB~ ERATENTH B, L ERPANKEATIZ LD Y, BEHLZVIIJIEITIIMESLZ
LR B, BROAIIE 1.5~54 T, SGIIT %< &, WERsHERRV, BABEMIZHD LR
D (RETEL, SET3AIALTHZ2), BEHECEL LFCmBEabEfsRbhd, 20
EiE 3P WEAEHATEROEMS, BHAEKO—FHREIC IO TERLEHIRbNSZ L
BB, BHOXIIIRRLAET, 1.5~6¢ Thd,

SGOIT 7273, E6ROUPTHSNIL I T, Spermogonium & HTFREAHEEI W (2 1 FER
5BUL7: KPS 43-7 it dTFRMNRENI), Spermatia & FIETREBEEL, THLENLDOAES
\3. Spermatia Z 2.5x1p, HlETFIE 17.5~25.0x7~8.5 ¢ T, BWRELICADNZSDOLRALAE -
X THDTz,

Czaprx RERIEM BT, EHOMMRIL SV A ¥ 3 BRREMOGE L KERRV. ZOHAITSH,
SG91 T 7 Spermogonxum ERFRETEK L, Spermatia c‘:ﬁﬂ@%ﬁﬁ(é’%‘&i/\ VA Yy a®REE
HOFE LR L TH DO,

FHERL X 5 OEREMTIE, 72 BEOBMOFE L HE LT, %b&?&kﬁﬁ%@%ﬁ%ﬁiﬁfgofb\to
Trebb, PR OEMEENT (ADAABEOEMYFET 520, ThaRECEAL, BiHS
IOMEEEL, AXD 2~10p, L& 122 DT B, 20X 5 L, FRALA1R2058R
Iz IBBTH M. Z0EE S, SGIIT 72iH3E% 5 iz Spermogomium #-2K Y, 2.5x1p DX
& X0 Spermatia ¥EBIUM L7z, LvL, WFRIROILA D7,

BE5OVOANRY DREXIE, FHEEL L 5 OEREMCRA, Czaperk KRR TR/ TH O, H4
CEEE6 AL 9 HOEE I DEARRLTH B, FHEL L > OREREM T, B 5139 BRIC

(o]
AftevG days 9duys

: KPS 43-7

: SPS-5

: Lks-2
LGs-1

: HOM-1

: TMS-10

: Lds-1

: R-1115

:UTLH4

: Le-1

:SGI1T

: Ld-8

No. of isolates -
S0 0N D WD -

BTS00 uhnhd —

B 5000 uhnN.—

=
N O30 U s W~

0 20 40 <60 0 0 20 40 6 8 0 20 40 60
' Diarmeter of fungus colony (mm)
Potato glucose agar Soitos soy agar .~ Czapek's solution agon

BAX 3EOERELOBEMOME (BEK6HILVOIH. 256~26°C)
Fig. 4 Fungus growth on the three kinds of the medium
(25~26°C, 6 and 9 days after inoculation).
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ZRPYMOEEREIE, REZELDTRFTHDO:, 6 BEOBERMICITZIDOENNIH D5, 9
B#TRE BRIV, ZHIHLTREOBEWE I ETIE. 9BH%TY. 1) EREMICERLD
hiol ZOBEOER, FA—EANLDEINEEERMICIEBCAONIBDTHS,

P EDEBRRBROERLD, HRLALRIFOHEROMITIL. ZHEEVWLUS LWEIAD RIS,
7272 SGOL T &, MDIFRMIZL 5T, FEAY DL V2T VRKEITH D2, MOMEIc oW Tk
ERRLDBILIXTEIehD7z, T0 X5 IskERonb AT, Macrophoma 3. Physalospora OA5E4H
R=pH2ZLEHLNTH D,

PIEDORTE L 51, HERES ICEERRROER, ARRIZAVEITXCA—ETHDZ
ZBEOLNTH B,

EBERITIE, ThE TCOWEZIC LOTHLMC XN ABE D Physalospora, Macrophoma TR DT
FEELRLTH BN, ZhDLELZORNEMEL OMITITERDH D LRIFE 2 bR, XDIEHD, K
HKEBRIZL DT, B L7z Physalospora ORFELFAIE Macrophoma “H 5 Z L ¥ BILMITTHT LM
¥, HENRELE Uz Physalospora laricina SawApa T, RELBEUT Macrophoma Tk %
T LITEED SR,

B8k Foi, FOSRFIIUMARTONERE
Table 8. Measurements for dimension of ascus, ascospore and pycnospore
of Physalospora laricina and its conidial stage. Macrophoma (p).

Wk Physalospora laricina Macrophoma i %
Author FD5 Ascus FD 5 8F Ascospore | #iETF Pycnospore Remarks
RE(1950) | 114~135%22~26 | 24~27X 13
SawaDA
BfE(1961) 25.2~33.6X8.4~16.8 #L#% Sapporo
Uozma 31~34.1X12.4 22.5~30~7.5~9 B f Hakodate
24.8~27.9%X9.3~12.4 | 24.8~27.9%6.2~9.3 | B Miyagi
* ~ ~ Eh
#2%;%(01:[30) 18~34 % 6.0~10.4 Tomakomai

* ®IHP(1961) Ik B,

fo3s, BEENREE DTS Physalospora ¥ LTk, BE01921) iIE>THLMC &7 P,
Miyabeana &, FEFH®(1921) @ P. baccae L3553, LhL. BiZiL3Y ¥+ X (Salix purpurea L.
var. angustifolia) #&FXE L. »234EFHRIX Gloeosporium T3H Y, FFID P. baccae 1¥53HF
B3 Macrophoma reniformis -C. Physalospora, Macrophoma OB{ZIARRIRE LB L Titdh 328,
F05. FOSRTHLIOBTOAE X, BHREOEHDL L HRTHIRYIAEL, HOFERT
FOThd, ZOX5EBT. Zhb 2BIEHFHELIBEL MR DOTW 3,

HRET, $HEBNCHFET B Macrophoma 2Tk, AF®(1957) A2, Macrophoma sugi Hara 1%,
A XOREEERRYE TR, Zho5xLmRi: Guignardia cryptomeriae SAWADA “ThHD 2 & HEED
Mz Uz, HEE, oY, EOBRRARCHG1208RE . KUK, Zhb 3@
ORED L RRY. BHELTHIES ZL37:L1Tho,
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ILEERS & S50 Physalospora 120\ Tk, 7R - AP (1951) 12X %, % Y OEBRICOWTORE
NHD, WEIC LT, HWEET P. paulowniae T, ZOTELFNIL Macrophoma TH % L #38EL
MCENTz, LA LTLHRROTOI, FOIRTFORERE, ERFREOTNI VI NEV, F72. F
DS BOBIERBHREDOL SRR e Ehh, TABKREHLIIWELMCEIL DTN, /2, &
¥, BEFIHO959) 1, - hEMATY vy ) 3 OFERFRE B TRREEORTLRRE LT Macro-
phoma _alnigena (Guignardia alnigena) %R L7253, THHRTVAB LR DT3B,

SECIE, 77V BEREBHLT BEFERESITHICOVTOREL, ZhETITHIAT
Wishk 53 Ch B, Physalospora 120w Tk, Hester?(1913) 1%, Y v =& BT P. cydoniaz % {&
L7z, ZHOFR5ELERIT Sphaeropsis ThH Y., SHEAR 35 L OF STEVENS!P(1924), STEVENS'?(1924)
&, AZY Y rIeEnT P.omaorum ¥8E LR, ThITTLEEIT Sphaeropsis Thb, X
&iz, SrEVENs'®(1926) X, 22A & DD Physalospora, P, fusca & P. rhodina %L 7223 i
DFDOIRFIB/ETH Y, BEOTTLRMNT Diplodia THY, WTFHIFEHLIZRIE>TWS, Z
nNHOZ b, AFFRET, bRERET, T5EeRRe LT Macrophoma % %> Physalospora
laricina SawapA ThB L iEREIND,

V FRAREOLEESL

RFREREOAERI DT, TTICRED(1961) 11, HRABTI, EEMAEERNS L oLt
SHEEAZENO 3 FFTH 5 OMBR T, Physalospora & Macrophoma OREHI%HEL. RE0O
BREREHb AT Uise SR EIXEIC, AR (1961) %, kM O& M, BliERic L CREL
BRI LD, KEOEERERE L, o

dAR—WoiE
The Sea of Okhotsk

B X &
The Japan Sea

I
The Pacific Ocean

EER AR 0K KRR E M

Fig. 5 Locality of collection of materials for life history of the fungus.
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BOXR BAREOHK I L R EM

Table 9. Data of collected materials.

&5 H ® £ i |FTF H ® % s FS A ® % i
No.| Date Locality No.| Date Locality INo.| Date Locality
1|24/ 1| &/ Tomakomai || 26 | 25/VI| Kd (L Onakayama 51 1/X| &% Noboribetsu
2| 29/10| #J¥ Shizukari 27 | 25/VI| &, Fujishiro 52 | 4/X|HPS Wakkanai
2| 8/I| i Nopporo 28 | 29/VI| &Mk Tomakomai || 53 | 12/X| &M Tomakomai
4| 9/I| FE®EF Shoya - 29 | 31/VIl F%F Chitose 54 | 12/X| B2 Shiraoi
s | 10/M0| #4L Samani’ 30| 9/VIl, B3k Hayakita 55 | 24/X| % Hayakita
€ | 10/10] i3 Horobetsu 31 | 9/vil] 4§ Nozuka 56 | 24/X| FeB#E Kojohama
7 | 26/I| B# Shiraoi 32 | 13/Vl] F# Senmatsu 57 | 26/X| #/NM&k Tomakomai
g | 28/M| Mt Kojdohama 33 | 15/VI| #&EM Utashinai 58 | 27/X| ¥l Kuriyama
9 | 30/ V| LA Sakkari 34 | 21/l F# Senmatsu 59 | 11/XI| #8f Nishikioka
10 | 31/V| I Sahara 35 | 26/l & Tokoro 60 | 12/X1| §3% Hayakita
11| VI f## Kojohama | 36 | 20/VI| (12 Shiraoi 61 | 12/XIf ¥ Tomakomai
i2 | 8/VI] W Tomakomai || 37 | 29/VI ﬁl—ﬂfﬁ(l(oshimizu 62 | 18/XI| fE¥t Asahihama
13 | 9/VI| i Nishikioka 38 | 30/VI| 8z Abashiri 63 | 18/XI| IR Hiroo
14 | 17/VI| 5% Nozuka 39 | 31/Vll| ¥ Shokotsu 64 | 20/X1| §ll#& Kushiro
15 | 23/VI| % Sébetsu 40 | 31/VIO J:mfgami—Horonai 65 | 21/X1| #JF Shizukari
16 | 29/VI| 4% Sébetsu 41 | 13/IX| &3] Enbetsu 66 | 21/XI| ¥+ Hamanaka
17 | 1/VI] #¥F Shizukari 42 | 14/IX| & Toyotomi 67 | 25/X1| E#F Nozuka
18 | 6/Vl] B1# Shiraoi 43 | 14/IX| #PA Wakkanai 68 | 2/X0| EHEE Kojdhama
19 { 7/VE EJK Tomakomai || 44 | 14/IX| #5#% Tokumitsu 69 | 6/X1| X% Onuma
20 | 11/vIj B3¢ Hayakita 45 | 15/IX| F#& Otoshibe 70 | 7/X0| &l Yachiyama
21 | 19/VI| FF#2 Senmatsu 46 | 21/IX| #BD%; Numanohata| 71 | 7/XI| #EE Gabino
22 | 20/VI| B Hizuka 47 | 25/IX| 44 Senmatsu 72 | 18/XI] FEB#E Kojdhama
23 | 20/VI| B¥#% Nozuka 48 | 29/IX; #8)ll Umekawa 73 | 26/X1| X% Hiroshima
24 | 21/VI] ¥/ Tomakomai || 49 | 30/IX| H® Hizuka
25 | 24/VI| 5% Gabino [ 50| 1/X| B Nozuka

FEIT 1959 b 1961 F 2T TENSHTRE I N7, ERRTEREEE L ICE b5 Physalospora
DFD 5L, Macrophoma DRFROBMYLAEL R, FAEOEFTLEHLMICTIZ ERT
Erro ZHIZAWTEROREN, RERFIIIFESRBIVEIRTRLTH S, B5RHNHBEIZE9
EOBTEL LORERERL T3,

DL TREZNTEARIEEL. Physalospora DF D 5 736 X O Macrophoma OFFETFHAHTEHL
TWEMRE I DRI ULHDFER, FIORDOL S Te, FEEOTRRMERIRNLON, ZDFR S,
AEMIIREAH, Tisbb, Physalospora 3%\t Macrophoma DFEEMEGKRELNIAHEEDL,
HEDERMOEFE, FIROEFITLOT, HRER LREMPMBIHDDOEFTH B,

HIORNLHELNIRE I 18, 528 L7: Physalospora DF D 5 3k 1 E#BL THEIh, Macrophoma
D FRE7 BI0BZ A2 B11F208 Z A ¥ CoMICBREIN D, e, 7 ARBI A0, Spermo-
gonium REFRK LR IN B2, ZhiZ DN TOFMISBRZLTIbiesDr,

TOIBOBBILLELBL TN DT LT T TICO 7208, KREFR L 72 Fl L CORKIZ10
FEiZBWw o ThbTHhaHT L REIORSAHIHON D, FIC 8 BITBEENH, ZhiFfst eI~
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#105% Physalospora . Macrophoma & BEE

Table 10. Appearance of fructifications of Physalospora laricina SAawapA
and Macrophoma sp. in Hokkaido.
Month Jon. Feb. Ma: Apr: May June July
Doy 10 20 & 6 2 + 10 20 | 10 2 i 0 20 | 10 20 |
10 2030P i 20 1OP
PM 4% Pp I N 12QP
5 130OP
sOP i i 140OP
7% ' 15OP
8 i 16
. { S
Month July Aug. Sept. Oct. Nov. Dec Jan.
Doy |~ J0 20 17 10 20 1 10 20 1 10 20 | 2 1
nop 3008M momwgp $OM =,
BO% 40mM 5I0RM 600P oP
WO 40N | oM 60P  [OP
m%bmﬂ “4ORM P opm 2202 |710P
2201"1 450 M 54OBN 0302 79 OB
250OPp 460 M s50p|  s40p 20
410 560 550pM p
240OM M B 5 OPM =
250P 48Q 08
260 49M> 579 s70p
™M rg 580!
270 P
M
28
M
291
P i
(Note) P : Physalospora laricina SAwADA
M : Macropoma sp.
P : Physalospora produced on the shoot infected this year.

ETHA5, LT, BHEOETIONRL I, BELULBRRETIL, KA &TF0IBMELN D,
5~6 AIKEDT, LORIBRKICET D, Z0Z b, ZORMICTFD S RFOKHABRSERICIT
tbh, BIREREYBITIOLEEZOLND, THLRITHREOBULE LT3, FicicBRL
TFHERZFOS BRI BHDBI0AZAETiE, HIEOERILICS. 2RV DFOSBRALDLA
B, THHOHEEND, AFFRFEEOMSL, F0IMI LT, BREFOBEMZ L DOTHI b,
ZOBEMRN, ReEFOIBREYHKTHDDEMEND,

RO, 7HI0BZA0HI1A208Z AL Co 3 OREBETH D08 TNITITERT LT
X322 dhB, ZOBBIIUHOMHEIL, MFic L >TSS POERIHS 545 T CFHRRtH) iz
BWTh, TTRT7HAIOHIZBEZNRN TR Ehb, HFEVVDEVEILNSODOL ST, HFTTHE
AEAEMBIELELDDLATINVTDHAS 5, Lol, EHE. ElF iz 20 ToRERSER V0
TEIETHZ LI TE L,

Zokii, FOIRTIL, 5~6 ARHAL LT1IEFHREN. HRFIZT~11IAMHRIND
Wi Z i, 72y OeRRIMc b > TRREDITFREET S Licld, AEY (1961) 1T
AREOETELICBIT 2HBOF T, [Fo5RFOBMME, L. HEMHFTLI~I0FZRDOIS
B BECRUAZAHLRALIZLD, BHE3I~5 AL TTFOSBIICHFET S, ERET T, 78
IZF0 ) BT ERHRAERIN TV 7288, ZHRBEGHIC LI OTEEINI DL L] E0ox
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THY, 5~1W0FMDOTFD I BOHBKITOVTULESENTVIEV, UL, BEH L 7 BICERRT CRE
ENFBADTIIL, FERRLLEVRESERRLAFHILVEENH DT, HVHORKITIITO I &
A FLOBICIE TR TE T 720 TRy h e E2bhd, dLED ThhiE, 5~10BMNZEH
3T Y, 1EFFOIBRIHBRIN T2 L2 EEETIZ LTS,

FeRES (1961) 12, ABOEFBRIZOWT, [FO5BFIIEFHFEL, T-HRFI 7wV 0EH
WHOREIZ OO THEETZ] LOX, EEORELELDTIS—BTIH/REBEL T3, &b
Iz Spermogonium X7 Bn b TEHA®, EELTIORZAETEEL ABND] LOXRTWBEMRN, &
FIZENDOERFAEDEE, & I Spermogonium D HERHIZ OV TUIFAEEITIbiEh 27D T, &
ATIRFHNIC, 0L RRbAAETEINCOVTOERE DT,

PEDBERYREL, BRLERE bIkT 5L, $6 Mo RTARRREDEFTENELNI,

Jaﬁ. Feb. Mar. Apr Moy June July Aug - Sept. Oct. Nov. Dec. Jan.
' ——~Macrophoma. sp- —-J

BOR 2T~V EEREOERE
Fig. 6 Life history of Physalospora and Macrophoma causing shoot blight disease of larch.

VI E *

1. BB 257 <Y BRROWEE. BEARICHENL, T 2BEHRMOREER, B
TI36ET7 ABRET, E-H - REKSHT. #14,000he 12 L. FENEDITESCHEMTZ30E
Ezbhd, feds, HHOA T vV EBREICSHEREZ L, FFENEELSEKBICEThE Y - A
DB BB LI ICAEBNG,

HEOL QIR PV ML, EFEOEEMA L. BE, E0MED, KPRECRENS T, Z 0
2T, SEOWEOK 6 BINEFL T3, ZDiddh. BAE, BLIOAF—Y 7HBRICD, »igY
BERERZOT 3, NETIE. B E M AURMOEHMICH2Z2 U, KENCS. HELHE
e b =D THENRT TV 5,

2. FRILUEMREL, WHOIFHOBSIKBOTERLI, BY, BRROEMITEL. Ko—
W HRAEERE 72T, BEZORTANL VELEET S L. BERRIISHFILL. BB 72 SAE
L, 135 &FRED, BERDICE. BREZT~BETHENDLTM ImiR LAV 27 =V iZBL
<78\, .

3. EAOHEMMDL, FRHB, HEHCEELERE ECRELIRREOFEEY, RERRET
FTEHREWCHTT, TOMBLEEL, TOBR. FOIB MFRILLOKREIL. FEFICERD
v, B—BAMICE N TE2dEITH D, LhL, FO5. FOSMFHLIUMAATIR, BLAE—
L IERRL Tz,

4. BECHCEAO—HE LOMOBAND (e UTHENIC) SHLE120%EY, 3EED
FEHICIERLT, BT 5 OMBLEHMONELEEL-&ER. - h CoMiibEVRB LD LIS
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120 7272 1R, MEREMBETFRIEVRTVHONRH D7,

5. BEOWELLBLTAS L, WBED Y T <Y EHEFEE S, Physalospora laricina ©, EHITIA
SFHLTWBZERHBND, i, ABOEFEIL, TLHFMAL, FHLTRIORZIZWO>THLH
B, BEDSE~6 FTACENEITRARLIRY, REALLTFO S EF1RIL ARV DTNEDT,
Z ORENRIETF OBRHBRBRACITRbNZDDEELLND, EHIZTFO I RINERHX LICI0AZA
FTO bW DBIT 2, &7, WFRIBRFMLEICT ALANBDLAETELND, L7232 T, 1£
FFOSREFRIFEET DD T, LiXh 7wV DEFHEORELE bz T. F0 5 BT LHRFRE
ETHz L, '
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B kM & B4
(Explanation of plates)

Plate 1.
A B2 EMEBRDOBER, BEAETRTOLHHIBRLHAEFEL T2 (9 AFA),
Heavily infected larch by the shoot blight disease (Planted in 1953). Almost all the
shoot is infected (Middle September).
B : FiBREBEL VELTENLINBZDT, 135 RO T2 VEEAN (8 BHE),
A larch tree like a broom as the result of repeated attack of the disease (Middle August).
C: ZRERLIZIMENRENEINT AT =Y R, BREORENELMCRDONS (108 L),
A larch seedling infected at the shoots growing from axillary buds. The resin exudation
is obvious (Early Octover).
D : it & h, BAMNRERERE IO 7Y ER (9 A7),
A larch seedling infected at the top of the shoot (Late September).
Plate 2.
A FEROTIELD B L, FFEOHERIEB LM AZS (6 LM,
The damage becomes obscure in the begining of the growing season (Early June)
: BEMHZO—E (9 AT,
A part of heavily infected larch plantation (Late September)
C : HFERD A 7 <Y WEMKZO—E 10FTH).
A part of heavily infected larch plantation after defoliation (Late October).
Plate 3.
A EERIZOELS B I EHE (8 B,
A shoot heavily infected by the disease (Middle August). (x1/2)
B:BIERSELBLEL, REREBRCRELNFY. BERBELMALDBNSB(6 AL,
A symptom appearing in a shoot which was infected later last year. Resin is obvious
(Early June). (x1/2)
C:RER, HEMRLIY I =V HOFHEERCEbA-IBEL -HEE (5 FLA),
One of the type of symptom which appears mainly to larch seedlings after the period of
snow-melting. The shrinkage is found at the base of the shoot (Early May). (x 2)
D FER Lo, RE0ARAEORTFRTHS (8 ATE),
Infected top of a shoot. Black points appearing at the under surface of leaves are pycnidia
of the causal fungus (Late August).(X 3)
R LB OoF SR 0T —BarbErsE 22 TRE (4 AT,

o

T
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One of the type of symptom. The resin exudation and the shrinkage are obvious (Late
April). (x3)
Plate 4.

A ZRBRELAEAERLTRHIEL, ZhsbEMo EFAMICRASEA TN (8 AHM),
The lesion in a shoot spreads vertically from a secondary growing shoot previously
diseased (Middle August). (x 3)

B : @LE, Ditto. (x2) )

C:RHLABBETFOIBRENICET 2 FERER. 5~6 BicF0IROBUIZALES (AT
o
Exuding resin and the stromatic structure containing perithecia. The number of perithecia
‘increases in May~June (Late May). (x 3)

D : E¥HE O THRbNL - FERER (2 B),

Stromatic structure protruding from the bark (February). (x 2)

Plate 5. '

BN HIFEINITHREEDF D 5 %, Perithecia collected from various localities. (x 150)
. &fE, Hakodate, 6/XI, 61
. /v, Tomakomai, 12/XI, ’61
B, Hiroo, 18/XI, ’61
. 1%, Shokotsu, 31/VI, 61
. ¥e\EIK, Hamakoshimizu, 29/VI, ’61
. /%, Tomakomai, 24/1, 61
. F#5, Senmatsu, 13/VI, ’59

H. i+, Hamanaka, 21/XI, 61
Plate 6.

A~D. EMERICT3REEOHTEELILF, Pycnidia and pycnospores collected from

various localities. (x150)
A. 1%, Shokotsu, 31/Vll, 61
B. Ti%A, Shimohoronai, 31/Vll, ’61
C. Eff, Hakodate, 25/VI, 61
D. &3, Noboribetsu, 1/X, 61
E. 8 AP BICKEANTHRE L -RREDOHIETF, Pycnospores collected at Utashinai middle
August. (x600) .

F. 13 TAREMCCRELZREEDTD S £ FD 5T, Ascus and ascospores collected at
Tomakomai late January. (x600)

G. SATAICTHTEHREL:FDIHEF, Ascospores collected at Senmatsu middle August.
(x600)

Plate 7. :
SR RI2T2ERORI, ERDToc V4 v IR, TESIFHERL &£ 5 DREREEH EORER
(25~26°C, 20H7%),

Appearance of isolates from various sources of isolation. Upper half is the appearance on

OMEYOw e

potato dextrose agar and lower half is that on Saito’s soy agar (25~26°C, 20 days).
A: LGs-1, B : R-1115, C : Ld-8, D : Lks-2, E : Lds-1, F : SG91T, G : SPS-5,
H: TMS-10, I : Lec-1, J : KPS43-7, K : HOM-1, L : UTL+4
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Plate 8.

3T ECOEKOME, Characteristics of hyphae on three kinds of the medium.

Left column : On potato glucose agar.

Middle column : On Saito’s soy agar.

Right column : On Czapek’s solution agar.
A~C : KPS43-7, D~F : SG91 T.

Left column :
A, D: To=—%iHE0ZEhEkh, Aerial hyphae in the marginal part of the colony.
B, E: To=—pREIOZEHELL, Aerial hyphae in the central part of the colony.
C : ¥ AH#, Submerging hyphae.
F: Jo=—hRiic R & N 7-MIEF, Pycnospores produced in the central part of the

colony.

Middle and right column :
A, D: Ju=—%MEoZh ik, Aerial hyphae in the marginal part of the colony.
B. E: Zou=—fRELHOZFE K, Aerial hyphae in the central part of the colony.
C, F : BAHE#., Submerging hyphae.

Studies on the Shoot-blight Disease of Larch Trees Ii.
The distribution, morphology and life history of the causal fungus.

Shun-ichi Yokora

(Résumé)

, Because of the fact that larch plantations infected by the shoot-blight disease are generally
situated near the seashore, the disease has hitherto been associated with strong sea-breeze in
the growing season of larch trees and not caused by a pathogenic fungus. The causal fungus
of the disease was discovered first in 1938 by Mr. M. Ocmi at Tomakomai, Hokkaido, who
described it in a graduation thesis as a species of the genus Macrophoma. In 1950, the late Dr.
K. Sawapa described taxonomically a fungus Physalospora laricina SAWADA sp. nov., as the
causal fungus of the disease of larch seedlings collected in various localities in the Téhoku
district.

Since then, few reports have been published upon the shoot-blight disease of larch trees
in Japan. The reason for this scarcity could be that the total area of larch plantation was
yet small, and the damage caused by the disease did not reach significant proportions.

In recent years, the damage caused by the shoot-blight disease to larch plantations and
larch seedlings in many forest nurseries in Hokkaido and the Téhoku district, increased
considerably, and the area of the larch plantations suffering from the disease amounted to
about 14,000 %2 (up to July, 1961). It is more or less certain that this figure will become
greater as the survey on the infected plantations progresses.

In 1961, Mr. T. Uozum: made it clear that the causal fungus of the disease in Hokkaido
and the Téhoku district was identical with Physalospora laricina Sawapa and the imperfect
stage was Macrophoma sp. Besides, the writer has been investigating the disease since 1959
in Hokkaido, and has already published his findings in the first report under the general
title, on the propagation of the disease in forest nurseries. In the present paper. the writer

deals with the results of (1) a survey on the distribution of the disease in Hokkaido. (2)
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observations on the morphological and cultural characteristics, and (3) the life history of the

causal fungus.
(1) Distribution and symptoms of the disease.

Distribution of the disease.

Diseased larch plantations are generally concentrated near the seashore, as shown in Fig.
1—along the coast of the Japan Sea connecting Hakodate—Esashi — Yoichi — Otaru— Rumoi —
Haboro—Wakkanai, the Pacific coast connecting Hakodate—Oshamanbe—Muroran—Tomakomai
—Urakawa—Hiroo—Kushiro—Nemuro and the coast of the Sea of Okhotsk connecting Nemuro
—Shibetsu—Shari—Abashiri—Monbetsu—Esashi—Wakkanai. Among these, the Oshima and
the Hiyama district, southern part of Hokkaido, and the coastal region of the Uchiura Bay
(mainly Iburi district) are the most séverely infected areas, amounting to 60 percent of the
total damaged area in Hokkaido.

In the inner parts of Hokkaido, considerable damage of larch plantations in Utashinai has
been known and, recently, the damage in the region between ' Sapporo and Tomakomai has
become conspicuous.

As regards the damage of larch seedlings in the forest nurseries, it is 'said that about
400,000 seedlings were infecited in 1957 in a nursery located along the coast of the Uchiura
Bay, and in many nurseries situated in the disease affected region, fairly abundant damage
has been caused to larch seedlings. The location of these nurseries is shown in Fig. 2.

A very significant fact is that the diseased seedlings are transported to new plantations,
and the disease spreads from these seedlings to healthy ones. In almost all cases the source
of infection is the diseased larch hedge cultivated for the windbreak in the nurseries.

Symptoms of the disease.

As has been stated above, the disease affects not only adult larch treées but also nursery
stock, and the infection occurs only in the shoots growing this year and not in the old twigs
(Plate 1, 2).

The symptoms of the disease can be divided generally into two types. The ‘one is the type
hanging at the top of the infected shoot, and the other is that standing erect. Why two types
occur is mainly due to the difference of the time of infection (Plate 3, 4). o

The first apperances of the symptoms show themselves in early July as hanging at the top
of the shoot with the change of color in the leaves ranging from green to pale yellowish green.
Then, the leaves in the infected part of the shoot defoliate except at the top where brown
dead leaves remain. The color of the hanging shoot also turns brown. In many cases, resin
exudes from a part of the infected shoot. Infected shoots soon die and dry, giving off a
conspicuous contrast with the healthy part resulting from the shrinking of the dead tissue. As
the disease progresses the infection occurs not only at the top of the shoot and the secondary
growing small shoots but also at the middle part of the shoot.

These are the typical symptome of the disease and are seen from early July to early
October. After that period, the infected shoots do not hang but remain straight. It may be
due to the hardening of the tissue of the infected shoot. In this case, also. the resin exudes

from a part of the shoot and' the dead tissue dries out and shrinks.

(2) The morphological and cultural characteristics of the causal fungus

The morphological characteristics.

When the color of dead leaves remaining at the top of the curved shoot becomes
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purplish brown, —middle~late July in the earlier case—small, blackish points appear on the

under-surface of the remaining leaves and the hanging part of the infected shoot. These are
the fruit bodies of Macrophoma; the conidial stage of the causal fungus. Pycnidia can be seen
generally ‘t;111< late November (Plate 3. D).

During the summer season, there appears the spermogonium of the causal fungus in the
inner part of the pre-matured perithecium.

In general, the fruit bodies of the ascigerous stage of the causal fungus appear after
November (Plate 4. C, D). This is the perithecium of Physalospora laricina and the fungus
spends the winter in the form of perithecium or mass of hyphae. Thus, the fungus continues
to produce the perithecium until November, the next year.

The late Dr. K. Sawapa and Mr. T. Uozomr described the morphology of the causal
fungus, respectively. To compare the morphology of the causal fungus in Hokkaido with those
two author’s results, the writer collected many samples from various localities in various
seasons and measured the dimension of the fruit bodies in the conidial and ascigerous stages
(Fig. 3 and Table 2).

As clearly shown in Table 3 and Table 4, the size of perithecia and pycnidia varies in a
considerable range. On the contrary, the size of ascus, ascospore and pycnospore coincide well
with each other and with the results of the above two authors, regardless of the species of
host trees, localities, and the time of collection (Plate 5, 6).

The cultural characteristics.

Cultural experiments were carried out to determine whether any difference of cultural
characteristics existed between 12 isolates. These isolates contain 4 from mono-ascosporus
origin, 3 from mono-pycnosporous origin and 5 from diseased tissue. Details of these isolates
are shown in Table 5. i

They were cultured on three kinds of culture medium, i. e. potato dextrose agar, Saito’s
soy agar and Czapek’s solution agar. Small pieces of the mycelium of each isolate previously
cultured were inoculated to three kinds of medium and kept at the temperature of 25~ 26°C
for 20 days. After that period, macroscopic and microscopic examinations were carried out
on the characteristics of fungus colony and mycelium. These results are shown in Tables 6
and 7 (Plate 7, 8).

Among 12 isolates, there appeared no conspicuous difference in either the macroscopic or
the] microscopic characteristics. Only one isolate, SG91T formed many spermogonia and
pycnidia easily.

Comparing these results on the morphological and cultural characteristics with those obtained
by the late Dr. K. Sawapa and Mr. T. Uozum, the fungus under consideration is identical with
Physalospora laricina SAwADA, and Macrophoma is a conidial stage of the fungus. Consequently,
it is made clear that the causal fungus, Physalospora laricina, is widely distributed in Hokkaido.

(3) The life history of the fungus.

As for the life history of the pathogenic fungus, Physalospora laricina, Mr. T. Uozomt
stated, based on the materials collected from Sapporo, Hakodate and Miyagi in various
seasons, that “ascospores matured generally in November and they remained in perithecia till
March—May in the next year. Pycnospores were found in June—September on the infected
shoots and leaves:------- .

The writer collected many samples infected by the disease from various localities to
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determine whether the perithecium or pycnidium matured. The localities and the time of col-
lection are shown in Fig. 5 and Table 9.

From results of the examinations on the collected samples, the time of appearance of
ascospores and pycnospores was clarified and Table 10 was obtained. Table 10 shows that
well developed perithecia exist all the year round, and mature pycnidia are seen between
early July and late November.

Detailed observations on the production of perithecia indicate the following important and ¥ 7
interesting facts : on the shoots infected this year the perithecium is produced first in October ;
then the fungus continues to produce perithecia and spends the winter in the form of perithecia 7~
or mass of hyphae ; the number of perithecia reaches maximum in May—June and in this
season the sprouting of ascospores takes place in large quantities for the first infection of the
disease. From these results the diagram in Fig. 6 showing the life history of the causal
fungus is obtained.

Laboratory of Forest Pathology,
Hokkaido Branch, Gov. For. Expt. Sta.
Sapporo, Japan
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