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77y BREIEH & ALHEIC BT A EEERBE L LTRASKT, VWEETIREVWKERSTRD
NTERDIIIDIERTH Do T LU TERRBEAELTELDI, T3, 4EDQZLTHB, B
TR % OWETRAILHE TIE 60,000ha, HALHLHTIX 20,000ha % & %, IEATEKORADHES »
5o T 5, .

T ZOXH KRB TREEVTIE, SHOY 7 <Y OBEREEFROMREER L TIEDLRLVEV -
THEETIEIR V. LD -T, PRI OMRMRERINLT 570012, FHEICHT SHHEINERIT
> T&ET, '

DX, TOREQREDLSENEROBE T >WTGERK S,

BHIO LU, FLIRMHETHRMOIZUD A5 5 ZORENRESIhI v 5, AT Tirc1939
g (F. 14) TAH00, FLIR < /M8 - 58 « JIRAE ETREL TV EBRTW 5, BHEREEH T
R U7 BRARIC R L T19434 (. 18) K EtRIR MR L BAL LS LF Lot BRTW 5,
ZLTEHDREEDFD 58t Physalospora BOEHTH B LHIEL TV 25, LaL, EXD

(1) RAEXBREVREE-PFRER
(2) (8) HALHREVREE-HEEER
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BRI SIVED o720 Flo, BHOCINIE, 19394 (WFILAERE) OGS EROEER
ORI, MEEARPZOREZRCDTCRHLALDOBEIN TS L5, BHIFHL VW SREMIIT
DTRRINA DI, BFEOOWLTH 5,

REOELLE 2 BRI 2 TV, 2 ORMEIC D\ T ORMIDERDME ST » 700 KIE, HH
EAF-EH - BERTOHREIORELKHEARCL L OE, REATKHREL, REHZHEE R
& »T Physalospora laricina Sawava L30#E L7z, L L, KIEMAKOHEIZTIZSIL TV RV,

ZORECHLT, SABLAVSENTWAERIKE © S HRAEIRE LORFROTH 5, ZOHH
VMR, DI, HEREAVERETHHY, KEPOZTE Y TRV, —HRRILE
RATIED P, IEMNIFEIIT 5 ORERL LD TH S,

19534 (. 28) LIk, JbiEiciswv ik, &fE® 0 12k -> TZ OREIC X 5HE, WEEOWME
AEFRO—HR EZOVWTRE SN, 19594 (B, 34) OKITIILIRERBENCRFEET SR XA
T, EHINBIR WY, HEED 1, @RI, S0 O, FHRS-6D, B« H B, IR - TR,
R RIE - ETED®, EIE - S - MO EARICET s Sk AL HER TV,

HIHHIT BT 5 EARDHEEIC DWVWTi, IRADIZ X V104N LI FTicEHIh w5, LaL, K
KOWTEIRAESR A lcwic, 3, 4EMETE, T—HMTRRINWABER DT, LAY
BosibhTnid -7,

Fio, TETHEHEDOWRAELE L T WSRO BB ENORKA - ILBR T TR, MBI
EROAF S WM LHEEL >720T, METF —~ & LTIRRIL LD o7, 19594E (BB, 34) 7TH1HIK
IBEZ « KBRS S A0 LTRSS RRL, BHR4AE, EEL0 5 LIER - EAREFRIFED
BT &7 ZDED 6 ALEATLRSTERBABROMAKROEEL L FR UTUR, Ritthhics
15 ZOFREDHFRAN KD WIS O BB E IR L THIRICET Lic, £upb 3ERT DMKV T, Mk
LB Alnv. UL, MIREREOARIZLZETSERCH 20T OV T FHRELT
RELTELIDO,

COHREIRAEE COMERMEZMBRDE DO TH D2, BRI ELTTHLERBLRER E o Tii,
GHicEbTZ LT L,

LOREET DY, DRORIIRERI-EDY, FREREBOMM % o2 o REERH BB SRR
EFE—HEL, BHABCRLTWA WAL IR EVWIRWEER - KAEERR L ENERE, &
FEF, BRET, BRGKEEHR, RAEKERENS XOCHEMRO AT B VAV 7o RS
SARESHRERAKBICH LTELSBILEZHL LiF 5,

T B HIC I BHE

HHOHEITOVWTIE, IRADDI9494E (FE.24) OFEIC LU, FH« 4T - T - BELRTT,
TTREEN S o7 vd. LrL, TOHRIVERL OMIX, HEVMECINT, SEOFRHEMDIUH
LENX5ThD. £ LTLEWKHESHERLTET, 19604 (FF. 35) Ak L, BEHEBHS
Z5TOoNT, HHTET~KRIOTROBERLLDONBLLALTTEL,

FKE < IWERRTOEMITOWTE, FEO 1 AERYOFETIX, 19504 (. 25) AR TOR
EEMT2, 3KROFREELRE L/, £OH%19544F (. 29) WKETIFHEOWMT, HFk L 1E4H
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BICA~54400 7 <y AHCHL) OWELSZ LD, (i, FHIETOHMBE N TEIHTATIED
505, 6~ THEMPLEENTT 5, 19574E (B, 32) ik, UIBETORERSEMIOHEMKE,
INIZELERIEEER L LD, LrL, —ROEMTIIKIOGKDOEREPIZ 1 KOBELR o0
LEVOBEBTH 7. LIANID2, IEREENE -1 BV L ZHNRENITH > TET,
EESOFEHEL DD, WHOELREL, »5~ YR, 485X CBET 5kKE EoREARC
LB ARTLEBTH S,
ﬁ*@ﬁ%m,m%ﬁ(%.%)ﬁﬁwmxbﬁﬁﬁ%¥ﬁﬁunﬁémﬁﬁom%%ﬁ,mt&f%
BENF, 20 LEFOLIB4E (B, 32) ICEHD 1 AR H R NOFIM BT 010440 RA
HROBERIICHEEEZ L DTV B, T, 19594 (BB, 34) i, AFRERETO/NEFESHAE UKD
8 AEAEMAITTEAE LA EEADY, MERBIGERMEZSICRBIT O, AL dh, ik, [A4f
EED1IANERCE > TEFRTOAMEERBENOEIUBRCHIL ) O LVWHEKSRR S, L
UKAD, YUREHITIRELND Z OREIC L 2HEC OV TOBELEEbDT D -7,
HAROWEDO EAED, BRI LZ LW EBHALPITEINS LIDIE, FE D OREMEA AN
HENT19604 (FE. 35) LIFECTH 5,
ERBBICEROBERICL Y, BEE T o TWAHEEME HITFS5 - Tablel DEk9ThH,
COFEIEHBICL - THHA DD, KRELPLD OESRD DR, KEOBEHILDSHTLEHD
LBbNhD, —RIERE LT, BRAKMRERARL D SWES SV, Jhidy 7 <Y 0K ER
FCH L, FLBEEORELLTVIBRICET ORS00 DY, Lrd EHREE I 5E &S
GLBFLTVEPLTHS S,

Table 1. FALHiEITHT D7 7 = v EiiREEmEK
Infected area by shoot bllght dxsease of Japanese larch in the Tohoku dlstrlct

| Private and communal forest

1%— ‘ : ; - E =
HER | B F w | m % R
Prefecture Er:::t%%a) Severe(ha) Mo(d;.;')a te Séig-l)t ’]é‘ﬁ;a)l of infected
, , , - s |area (%)
# # Aomori | 13,668 | 778 L3711 2,763 4,912 35.9
= F Iwate | 48,128 1,340 2,951 7,084 11,375 23.6
= Bk Miyagi , 5, 863 527 941 | 1,529 2,997 51.1
Bk M Akita | 4401 35 44 67 146 3.6
i ¥ Yamagata 3,962 16 34 74 124 3.1
% B Fukushima | 5,512 0 38 | 80 ' 18 | 21
#  Total | 81,534 | 2,69 | 58 | 11,597 19,672 | 24.1
I — . . . _— —— - ! e _— SR —_ -
Re ionalpforestry | &
g office ‘ Natlonal forebt
# 7 Aomori 33,157 295 705 | 3678 . 4678 14.1
B M Akita 21,714 296 449 | 1,872 2,117 9.7
A7 #% Maebashi 48,989 | 16 40 | o121 177 | 0.4
s+ Total 103,860 607 1,194 r 5,171 1 6,972 6.7
— -1 : — : — -
4 3 Sumtotal | 1853%4 | 3,803 657 {

16, 768 26,644 | 14,4

Note : Fif&H %M?W®1%Eﬁd%¥iﬁ®%%A%
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DERCHEOI L, RIFBORBERDZHMIKE
% Fig. 1itL®» i,

Z DRI FF DHEADRFREZORBELDOHAEIL,
DEDHEI X » THE L.

1. BEEERSORT, HERSEFRREELT
BERENLE o/, bo b BALDLHEEELS
i b HESNOBERZRAL., 2&Thic
BHET DL LI O B ShiswilEXR
LEBATING 2 BRAT U TR R
NTHHOEKEHET 5.

2. 1 DBEROZFROIEHEIBO FimEor -,
Zhe s S Uit X 558k,

3. 1OWEARLELKLOBEEEDBAK X
LEED BHEET B bk

BAED 1~ 3 OFHETHEE SNIRRBERIIB R

BEOEIELTHLDERTH > T, EROREORE
BEN X VBERVIITTH 50 LBE OBV HEERK

® | 2050 | TiX2~54mxTiEli,
15
g 0+ 4 WEREHI~4EDDDIE, BEFET D HEME
- ®| 5 » .
L. 0| 7 = ORBEKT L VHEEIND,
TR OHwhy

DEDX ST UTHE LALER»SAHT, T2
Fig. 1 HIHBFCRTDH 7V RBRODM oy 4 o s 2
DOBENRE LT WD LW DS 5,
R it s o COVNRN RN T B LS
Distribution of shoot blight disease of ZLTRIR D HuEkbo %\ & B AR WiEER
Japanese larch in the Toéhoku district, 2%

with special reference to the passing year
after the infection by the disease. O, FRTEBFAHESHOBELZ RS,

EHRTCHEOHLOOW, TiLkBOwRICE
TBIBEHR « 150 « KA « KRIHIE & B0 » LoMSICE T ikl - FHRHW, BELBOM)IFETH
%, Eh, WRICIH - EERITER L7200 MR Filie ERKR O S\ 24t « =49k « ©F - 2R
BEDOMD BIXRIEE LV

PERTIXEARILE « AHELE, =5 - BFHFEDEEFPHBUL LV,

EFRTTE, BIEOZFE - AFE T OB O KEHEHILCHESS <, REKZT T5,000ha
LEDBERSVPHEREN TV 5. Z O 2 BN+ S TEMRIBHE CRE S, RIESTINECTRILL £
BWERDE S\, £ UTHET « HLL - S S B REARRIC T THESERL TV %,

BFWA K TRRR - BHA - R)IFEH SHER « MNEFT2T THRMKROEEI B LD L,

ATNROB A TIE, IR « Jb EHEOILIROBEMTHI O EFTC, —B « KIIFER & HE
H7EoT& 7, &7, Jb kRO R OEE - B5F - IDRAFEORENSHIZ> T 5,

DEHRICE LA « KBE - 111 < FERTIEH « EEBECIBERS S0,
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EHRTOHETYH LS L, RICOBRICET 2EMNSEVWRIE - FESFETH S, N
@%Tu,ﬁﬂmm%ﬁ%T6@m§ﬁmw®%¥ﬁﬁ%utmﬁLw,it,ﬁ%m%mv®¢%%%
HHICDEHLE > TETWDH, BEICEDE Y BEREWS, ILBCRHEESER STV 5,

HMHRTORET, WbUsLvwoid, EFRIOFH, FRESFRL L OBERTCHEST 5 RiLo
BARCIKEIO—HThH 5, RPRMLBEONERCIHENLBL > TEL, FARTTIRERIT
Y5572 YWILHVE, R TTRESZLDLR TS,

KHERTCRI 5HEDIZLALRIDL, SERBALTELLEALNS DT, HEHEH S OK
HOBAY, FRLEE >TVwE LELNEREDE S,

IWERTOHETHR > TV 501, 13 h, FRBROBMEICE LTI RRA - O& LA LETL
HATH5, BNOAERTHEHTHENRRINLTHD, BEKUEC IV TWw5, i, BERE
ORFIRMHLC S 2278 ) OWELSH Y, FHBRFGEVWIECD LT R LobRk, BREBCEHLE
WL S 27 b OWEARR S h,

BRERTOREICOVWTIL, EEL0HETIRILTHOEENTH LML, IXBMBEORE S
Bixve Lo L, BroEREFOBEGFOBEEREEZ S0, FL2LoBREb L LTH
EDHLELEZDTBHLOEDLKITH S,

WEHBIRFEEICTE Lo « R/ B « IRITHE OB D & NEIROEEEE « WER - TERLE T
b5, ‘

DEOERTFOSHRIES 52T, FBRTF R OLRICRADERILEbHTAE L,

BLEOHEDHAREIHHT, WEOSVHHEZXINTEL2FDX 51k 5,

1 HRCET S MEOBEY 513 B L O T IICER T 5 Tt RREb
2. FLO LA L '

3. FEHM DKM

4.

BITNLARZ RT3 5 RiBV- 0% s

THhEOHBFIIEMCWENE L, B2+, AL x5Sk EDEOREELEE D>
LDLHELDBLNTVS,

EELOBIIETIE, HERDPOE QILhRRERST 7 =~ ORRBFHN O L SR g E 2>
HTHD, PSPREOBALC LS LEXLONERINSD o1, T, FRCEV o hKFITES
12 BEPRL, BEERLZYBRRICEERDD, REOBADTE OB IMHES S, T, Lokl
BORSICHENI 20400 EOEMHIT, km BIRNICH 7<= VI3E 72 Rvwoig, 1080 ERiy S5
HLTED, BREVRHOLZAb DT, ‘

L2L, fHEREESEAELTH ST, FEBOL OEMRIITH VWIHERB D -7 0, R
FELTERLAERIDEHEL POLEBCP P> TER->T, BRRLER > TV BHIREDLDTEP T, i,
HERAICEIE L h 5~y B3RRE LS EhSh Ty BHlb S o7,

BERTIFELINORKI0%L L2 L, ZORESHEREOEA LBMORRCHEERH D>
ZrRLDT, ,

BEOTTHLT VB OENEHOBMM L, KEKORR L L THEOEALICE LA RRDM M
BEL T &, BEDXSUARBFEELZ B LEREVER LR > TWBZ L3E LN,
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M e#hds L URS

s #

BEEEPOBOELEDOHARETEL T, & QTHFMETOR, DMHOIKFELEETT, BE?20
mPLEiCE LB AR ~OEE TSR,

I ORERHBOFHIZT 2 BT 0T, WEECTKE LABSRFCErINEY, Btk T
WX, 6, TRAZAPLEELIELD, KETOIL, RUDFHOLRIERL KR > T, PRLENT
TEL, REVSDETHITATL S, PV THEROBROHFEDOS QIHEETHITVWS, LirL, #
HHRONELRIOHEILOEERS. FLTEAHPTHINAL TV EH085, HOBRIIEELE
FTRHEL TN D, ZLTZOMBIC LI LIEMIERRETTET, M- THNET S, ik, &
IR Z OBIERO RIS, KD LBR > TL b, BDD7 ) AHEL LB O TBER
FRDNBHEIL, £ D_EHOWAHT CICHHTE LI 7 b FRES FE LI, LivL, Bl
S EFOHEIRL PLEELTL B ZOBRARITRHO LTV RICIEATHZ L4555, i,
FRICRBERET, BERFEMDIRBEbhT3z21d5,

LD XS ZHCHEDKERVIEET DT, REERBELTL SR, 2EI2&ELE,rIND, %
72, MEHEDEHDOES LI THNS &, TOWS»S L HOHEHEE’ HhE Z LB H 5, 20
S THFERRT LVHER 5105 LS ROMEER BT T, v—FREEL, OEVWHDIXI0EL EA -
Th ImiigicT Ennb0rids (Plate1~2), ‘ _

ik, HELRPINTEERI ) ABOBECHAITR SN, TOKEIXT I LErSED, 0O
FRHELRWVICKE KD, FRLIELIE2 EU LA L THEOKES KPS LEET D, Lic
Do T, HEMITIIL L BHhENB L, HPLATIHRBEEE LEERCUIREEZEDLT,

g #0

6 A« THZADLFEHKL TL 2RHOFHOEHO TE LS OHEORRS LOKRELOE
BwbA LB, MdhBEFRPICERELAMNIZEDN S, CUBAREEOFRTELRR,
bbb Macrophoma B OWFHRTH 5. 2FWLT AL AL RELDOEAREDEBIROBIEZIC,
PR LPERPERShS, Zhis Spermogonium ORI TH S, THIRFHEOBIRIC
FRENDZLDHD, £ LTLALEDEIRITIE, W0ARZ A5 EEO/NIEPEDbI, L ICBES5 A
CAPOHEE LUTHEEC RS, ThidTEL o Guignardia DFD 53 TH 5, THIIBKT S LT
Bl - TL B RELHVHEALSEIT, BEOHRIERSHEL, REOFEREICTFD 54 UFIT
5, ¥lo, THhIXEHORSITH X<HRIND, ik, YEAOKRETIE, SNRIT/PSRBEART UK
KTEHRIT, FOOIBRDPHRLDLNENT LHD B,

BRI EICRY, BE~BAEZITOEOELTOIRMPEKINS (Plate3),

IV REBOFEELURE

L % %
REDRZ ORIRE & #HE & LT Physalospora lavicina Sawapa® EFLE L7, Lo L, AKRIZGELSE
RETZTEL, COFELERD Macrophoma TS TVt £ D%, HES® 9 13- OREE



h 7=y OEMRICHET BT (R - #iR - [E7D

DFE LM E Macrophoma OFREREZSIFL, EAEEAOLFMEAMRIC L > ToheEs e L.
EHS (LD, hiF - EF) dEIHAICE) 5 L OBOEEFOWE LTV, ZOHHROGE
TOWTIAEER X OHE & —H LR 25,

WIS D (3= —m oy SOEEEFOEREY L ) AN TRERE &£ O OMEOHRZE R TR, &
DDA DV TIIRFELEERA Macrophoma ThsZ LicHE S %, FE—HEtLLHBHEOS £,

Guignardia laricina (Sawapa) Yamamoto et K. Irto

LEdic. TOFERITH LTRSS
L DWREFNZETSH & LT, EKD Physalospora laricinga Sawapa ZFAVT\W5b, F7, FEH5HILEAD
FHCHEE, TORD LS, BUDKELHRAETOBAIC L o THMENS &, OBIREALMH
PREASNIHERT, BEOLENTTLBREEEX D, L L, SEOGEYClaEFmEL 5T
SRR LAEDBLIT, TSI HRTHHDT, ZORMEIITLNETHA I,

Table 2. Guignardia laricina @ | E {f
Dimension of Guignardia laricina.
B o #| & o | TOOIBOK| TOS0KE| FOSRFO | HFHROKE | FilgFORE
o B o ES B REX S S
Investiga- Size of Size of Size of Size of Size of
ter Host perithecium ascus ascospore pycnidium | pycnospore
o : 5 ) D) (D) (@) 2]
. 1) =&V
41
RoH S<v | 368 114~135 | 24~27
Japanese X 22~26 X 13
, Sawapa larch o -
PR 24, 8~27.9
P 330X 440 131~142 X9.3~12.4 | 123~200 24.8~27.9
Uozumr X 30~45 | 25,2~33.6 X 176~210 X 6.2~9.3
= ) X8, 4~16.8
2) 714 =] 200~310 120~140 25.0~32.5 100~110 20.0~27.5
Chishima X 200~240 X 20~28 X 10.0~15.0 X70~100 X7.5~11.3
larch | (260x210) | (131x45) | (28.9~12.5) | (105%90) | (24.2%9.2)
g mw| 5327 | 100~130 | 20.0~82.5
Euroi)e\an X 100~110 | X7.5~11.3
Yoxora larch ‘ (115%x105) | (24.4~9.6)
42/2 275 220~290 | 105~140 | 25.0~35.0
Korean %X 190~210 X 20~27 X 10.0~12.5
larch (225%200) | (124x24) | (28.8x10.8)
JIs oD =RV B |
# 7 = >| 300~415 102~118 31~41 250~325 25.0~36.5
Kosavasa | Japanese X265~390 | X25~31 X12.5~17 | X200~265 X7~10
h larch i S
5) £UF A
77— 220~410 114~142 26,6~38. 4 130~190 20.6~32.9
Douglas X 200~270 X 23~34 %X9.5~15.0 X 110~180 X8.2~10.6
fir |
& b =xv T T
H T =< | 290~320 119~146 24.7~32.9
The Japanese X 200~230 X 28~32 X 8.2~14.4
Authors |__larch R ] i N
6) HERT A |
h) AT 256~334 20.6~32.9
Eastern X 272~357 X 8,2~10.2
American (285%327)
S larch | o -
Note : 1) Larix leptolepis Goro., 2) L. gmelinii Goro., 3) L. decidua Link,

4) L. olgensis var. Koreana,

6) L. laricina (Du Ror) Kocr

5) Pseudotsuga taxifolia Britr.,
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EELRINLOBRLEOBMEDITERLEICOWTIE, +HRBRNE2ET 52 LITRERRVDS, 1
750 8D DAMEITIIHET NEHANE DT, Guignardia laricina (Sawapa) Yamamoro et K. Ito %
RAT5zLET 5,

2. f g

OHOEBIZOWTIE, RED, &S, FERO, MEOSPREL TS, CThODHMEE LEHD
DYIEEE Table 2 WdhiFi,

ZORERPD, WHUBLVEREL, BE-HLTV5, ZOHORKFMEZLU LOWEE ORHEES
LLTHFHE, 2X¥DLEVTH 5,

FOSBRIBRERE~RRY TAE IR PRIV OERD D, FOIIME, ZY, AHERKEZEL,
I BEDFDSAFEET D, T05IRFIIRE, \E~KERE, BHB~TVWEELRFEF I,
DR E T, AIRZEECHEL, 86, F05 XS EL, @3 p g camrb T rickiT 5.

AFHRHRE~CCRRE, EROMRFEABL, WA ERBETRS 81 iitk, WMiaTi38a, &
BTHAR~EF >, FOIRTFXHOMEY.

Spermatia FRIZDVTIE, AfE®, FEDS (L « [E7T), BED 2HREL TS, DEEED
DREER BT 5

Spermogonium DREEIEERKE~REERE, K& X 385~658x264~528u, Spermatia (IEEFE
THHER, 4.0~6.0X2.7p HD, 9.0~12.6X2. Tn OEAOWH LICEHITHKR SN S,

V. REREDOREEE

ZOEOEERBRIC OV TORENE, A, HFED & JICFEHDLW O k- Tfiikbhi,

BEOOEBEHEE, REARATESHLOTT, ZORSCEEEAZEEL, REK2 AL
HWTEE, ErAVT—FTLEDEHEL LTS, Ei, HEA® & IfaFrERRE LTHFEC
HBEELTWS,

BED L AERECSBEORTEHR IR HHER, ERETHTHRLTWEV,. DITEERRIC
X HEERERAELZHEL ST DLELH EDTHACETF Lz, SHOTHEIHREL, FES (KR
W) bHFEELRTFO S ATFREERE LIDBAT, FEOMBCHLEXLWERFLEVWEWS LKL
HLUT, BREAZETSLEXDIC ok, Bk, » 7Y EBUAOBEICHT S Z OBWORREKE
ZHSHICT 5 EMP L O EORBRETR - 1,

1. EEERICK S ZREOBEESENRET
AEr—1

AL OFHE

3 EIx Table 3 ® G1—5 & L7z, ,

PEARITIIRIETIBEN D6 L1 7 <> OB R, B, ®EM0EAToE L,

EEHFEIINR® O Gibberella lateritium (Nees,) Snyp. et Hans. D7 Vicxtt D@ Hkic#
Cico 19614F 8 A 8 AICHMOMKEINICIE 2 mm, RS 3mmOXE S, AATHELIE, To—
BRICHALIREE & Uiz, IEHICY + 74 ®ER 25°C T3 HMEEE L 2 v = — DAMROHE
Hoz2X3mmRIZEDE - TRSSh, BEEZDLOEFLCIELT, TOLES T VLY vEES

il
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Table 3. it A i) B
Isolates of the fungus tested.
suMEEE | 5 8 ,{ % % % | SH4EAR
Isolate Host Sourse of isolation Locality Date of isolation
T HERT A VB H T <Y ! [
2 AW W fe F o Kk ZHEHMW
G1—1 Eastern American i f
¢ larch 3 Pycnospore Toéhoku branch 30/vll ’61
2-year-old sta.
T AN FACHA T 8
G1—4 Westerlralr?ﬁnerlcan ” Tohoku forest —
(2-year-old) tree breeding sta. | ,
cis | T T g | T T WL DL
J??g?,zzi_ﬁggh Ascospore | Noheji, Aomori 9/VI ’61
£FFAT 7~ | FILA AR
G1—7 2 ik ”
Douglas-fir Tohoku forest 6/31 61
(2-year-old) tree breeding sta.
=RVHT=Y g
G 19 1 10411159& . AR, ¥ H
J?{’ggﬁiﬁ_oﬁg‘i Masuda, Akita 21/31 ’61
.Note : 1) Larix occidentalis Nutr.

TEWREH VW, /¥ Control & UL THEELTEZAVTEBRICECTRIEL .,

AEHER

8 AI4B X, EREHILBEORHMBEIAI >/, £ LTI6AH» LI, MEHR»S LW THETS L
ORFbhic, 208 BRETIRRBREK20AF, 19883 FRKL, BICIHFRERREL, F0O 533108

Kk Lz,
HEg—2
ks X UH R

BB Table 3 DG1—-5& Lic, ISR 2 BRE 2HE4LORBELOH 7 =Y ZAVT, D&¥OD

Table 4. EEERIC X 5MBEBABSER
Results of inoculation experiments by means of spraying with mycellal suspension
of the fungus to Japanese larch seedlings.
Treatment . Number of . Number of . Percentage of
inoculated shoot infected shoot infected shoot(%)
Control, uninoculated 49 0 0
' o B/ OB
Control, inoculated 49 6 12.2
=— 7, M BE
Ether treatment, 42 0 0
N uninoculated o )
= — T VI, B i
Ether treatment, 42 13 30.9
" inoculated




— 94— HERBIBERE £ 156 =

BEZITIR -7,

T —F NI FREE O — I BE T~ T V2R, B, BEER,

WO R, REBK, UERORO 1A,

BRFRIOED LRV TH D, 196148 AU LI UDT v+ ¥4 TEKRKIK, 25°CT1EMRE
LTEWiz9cm ¥ +—V2{ESD2r=—iZ, 300cc DREKEZMELT, Y+~ IV VIiT LV E—iThH
FTEADED SWMEDL ol ThENIRATV—THEBERB L. Chit3 AR =F v v ErEk
FoTRERELL, ERNICEWI,

HEAER

8 A25 A BEDFIRIKER Table 4 iITL®» L7z, 9 A6 BIIIEEIC Macrophoma WO F3%%
Elkliz,

HE—3

A B IO FHE

HAERIE G1-5 2V, #Elr S~ HIR 1 ERE 1 E4E T, SOokoonEl s 2hTo2
L7, 196045 9 B22H 1, @EOHEDOHTHIC, ¥ v #1 TLAMHERIC 25°CT2 AfEE LAz Rr=
~DO3mmADLOEYIN & > THFES R, T, HOBMEIBE L TAELOEARES S AR
W@ L/, &k, Control & LTHEBOEEEZFRICLEL:Z, ChOOHIIREKEEZLT2H
MY =F v VR TEE->THY D DI VWEEbIEE W,

AR R

ELFIRH~OERIX TIX, 9 AUBRIETTIRESEREIh T LEhTE R, . 9 A27THITI 100
%RFFL, LENTHIE L. 5%, AEREBR TIXE -2 BR LA 7,

2. FOIRTFEMBFICL 2IEERER

1) FoskaTcksEERR

He—1 '

s X O Fk

TR~ X 5T, BEELCFOSAFERRSETEREL T 21X, BED L AR
DTOEDHET K o7z, MHVOHE LIcFOSBREHR LIBRHEEZRAKT DL, $LOFDI AT
PRHMSWBWERIEHAL, oS hicfaT 2 EEEE Uic, 19624 6 H22F BRI T D104 0 #
5 < Y BRMDOWEAD LRI EZRE L, BACSBOTFOSBEWR LTV 58555 E X1 5em,
10, dcmDBRE 2 HIYD & - T, 5ok Lice e D EDLEEITL -3 DIBADN 7 <Y EDHK
0ARDEMFICDETe CHIBHAKZEEL, RV=FLvEeEE-T, ENOEEbIEEVE, &
BREEFRY =F L v 2 BBCHRE L.

FHR--BROBROSHEMOHIEE 3 AT L LY & 5%,

EHX-- B0

REBAER

FEFIkAEI: Table 5 LT &kb, AHEOLVPRERLEL, LrdEkoTnd, L LEHR
BTOAY X CRINT BT Latbi s, Tk, BHICIETRE 2 BT CRT RE R L,

% ZOFEIIIEBZ KRS ERBROTETICL 5, HLLTHILzH LT 5,




h 5=y ORFERCET MR T (K - iR - ERD — 9% —

Table 5. FOS5FI5H =y @ AT HEEARER (1D
Results of inoculation experiments with ascospores of
the fungus to Japanese larch seedlings.

"’ owm B E GO ¢ E B WM OB OE_ GO
#H E AR B Percentage (number) of Percentage (number) of
Date of infected shoot (%) shoot infected on leave (%)
. Aot 3 T s | &8 B BB ST H
Investigation B Cor{ﬁrol = & w?unded = Control = wounded =
29/VT' 62 5.0 (1) 5.0 (1)
30/ n n ‘ 10.0 (2) 10.0 (2) 5.0 (1)
6/Vl 5.0 (1) 45.0 (9) 20.0 (4) 5.0 (1)
8/n u 10.0 (2) 45.0 (9) 20.0 (&) 5.0 (1)
8/ n 25.0 (5) 45.0 (9) 20,0 (4) 5.0 (1)

Note : kI DI D204  Number of shoots tested---20.

Her—2

HBAK I L OHE
ERERERTRNOYTHBMEDOH 5 < Y HRKD» LRE LBRED, FOOIBOSEBIHR LA
SEVWi. 6 H12HIT, 65X52X52cm MDD # 5 AfHIC 10cm £ X 0% A X BiRti 220432 1 38
LLEdDDIRE EHCD5 Lk, ZOTHKK, Wbz l, OXOREBE TR ok 7< 2 LEKE
1EEHEZRE, BMERTECRRTVWS XSk LA, C0%% 4 BEBERICEE, 6 AI6R T,
LEACH Lk, ZOMOENOIREIX 256~28°CTE 72,

D $ELLD &0 BREOHERUEOFLERPL5EXTOEV £y FTUHLY L5,

2) SHELIRR-- 1) OWMIOELES A% A R THED S EIR,

3) 45+ Control

RBEER

HERBHIE 4 A HALRB LIX Ui, 20HHDFRIKAE%L Table 6 it Ld L7,

Table 6. FOSFRLBH T =Y HicHT HEEARER (2)
Results of inoculation experiments with ascospores of
the fungus to Japanese larch seedlings (after 20 days).

. m CNETE:EE - T’ R B R G| sEEREE GO
Treatment Number of Percentage (number)of| Percentage(number)of
tested shoot infected shoot (%) |shoot infected on leave
i
Conyt\rol = 30 33 10.3 (4
ﬁefﬂ? pll/u(?kisgb 15 26.6 (4) 40.0 (6)
ﬁeedl% cutgjng P 15 6.6 (1) 33.3 (5)

ZORRTHIEARCBEEINIEHENE DD, B LDRKT 5.
(2) WlaFTXsEERR

HBr—1

ABB IO
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EHLOER (WL 2) K, WPREMETLRI SRy e, BEMMET 52200
FLACH LI > THWT DHESH 0T, ThEEBERE Lz, 1962467 A19A 1K, HHRREFH D20
FEOWERD L RE LT REBRK LAFBHOF LV B2 BELME L CRIBFHEHFRO AT
M Caisgic. 2h(l), RB—1 CB-UTHE, BEEOTNTNI0ET DD DIEMODHELR
Cer vy~ CEEBESETER LK,

R LES .

Table7 T LT &KY, HOFHOEIBRRERLEL, HWEDLBSV. Linl, EHEHTIRF T
LRt Lpdbhic (Plate6),

Tadle 7. #HIATFICE 55 5 <Y HicH¥ 2EEAREE (1)
Results of inoculation experiments with pycnospores of
the fungus to Japanese larch seedlings.

#E A H ﬁrce;;ﬁtaggi(nuﬁber()iﬁ% Pﬂce;l%‘%tagrj:;|E (rﬁmﬁr)%)f %ﬁgot
infected shoot (%) infected on leave (%)
invlejsattiega%fion e Control & i ngunged # ; Conftg}ol E & Wﬁ{unged—tfﬂ
2/VI’ 62 20.0 (2)
Sfn » 10.0 (2) 70.0 (7)
1/w n 20.0 (2) 70.0 (7) 70.0 (7) 30.0 (3)
AE—2
okl L UHE
BEEE LTI962E 7 AL12AK, AFREUNO 8ELDERARLLF LVWERBZRELT, 0°CT
BRELTHWS,
PR Fw VR L ERE L EES Y, 13LHRY3RTOIEEILALOEAVT, (1), AB—2

WL THERZT LD oK EE\OABEK 23R 72,
SATHIN),AB—2 LRUF7AHENCELEANRT, # 7Y HORBECHIAFO X KB LK
BIEEEE 1 XbH 050K T OO FERNOHIIF IO TS X 5K LTEEL, 4 BEIX

Tadle 8.

EERARER (2)
Results of inoculation experiments with
pycnospores of the fungus to Japanese larch
seedlings (after 12,23 days).

] R I R F el i A

A b LT3 S ?eﬁ??%éﬁ:_
Treatment {\Ll;?ége;hgf)t. infgélt?d eslilgit)

e Control 4 | gg EB

SHELLD 2D 6 £7 )

Needle plucking

bR NS LIEERY & RVt k,
ZOMDOFENORET 30°CRIETH - /e,
SREREE R

%8 AHICRMR LI Loz, 23ARMD

TIRAER Table 8 it L L7,

ZORTH, MO L RkICEICHY
BX 5 ERFBEVH, EBETLRRT .
3. Ric&3EBEIFHITVEICH
T 5B ER
R, HEH - FEEIE A T~ v DIHER
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BRL x SHIC & ICHERS T LRI L, BEO 1 AGEDS L TEEL® L LR EDTY
%, TOREFEE LT, BT X3RFORBMDEERSINDD, BOBBIWERIC X - T4AET H8HADHE
BEERLEE, X5VIRLTWELDEEZXLRTWVWEDT, 2EORBRETL -7,

R X O hE

20cm FEDRHIC2EFRZB2EEHI STV ER 2ETOEIOTTEVWALIDORHAEE L. O
RIZOED X 5 L MEBEFT - T, Table 3 DG1—5 OEHREZHWVT, D1, RB—2 THELTHR
DOEHFEBEITR > 7.

B No. 1 196149 A12H, 14HiC 8 Bf{i¥> 70cm OEH CHAK TRELH TS, AE 3.7m/s
» No.2 9 H13H, 15HiNo. 1 FEkiCmER |
Control No. 1) &3, ThZhfE No. 1, No. 2,
»  No. 2} & RRF IR

DLEDEDICEEZ B TR OEEBR 2RI . RBAZDTAHARRERTLI2ERLLLDLN
728, WIRANICIRBIZIE L A X B EDbhIED o7,

AEREER

9 A20B»SRFENH EDONA, 9 HNHETOHKEIR Table 9 DL EHTHS,

Table 9. i X 51EHE% 5 F @R+ sEERBER
Results of inoculation experiments with the fungus to
injured Japanese larch seedlings by wind.

‘ CIETE: IR ®’m BB (&)

an R Number of Percentage (number) of

tested shoot infected shoot (%)

Treatment I 22/ X 30/ IX
B Wind No.1 19 - 2(10.5) 8 (47.3)
7 No.2 17 2 (11.7) 4 (23.5)
Control No. 1 12 | 1(8.3) | 3 (25.0)
» No.2 | 16 l 0(0) | 1(62)

¥, BEDTHEEERICIZEREZALDONKI 5T,

4 RIIFRT77—h o LIEkOREKE

EEO 1 NEMRIZI9614 9 A28H I, EFRERHICH 2 RIKAFTEHOE MR\ T, Larix lari-
cina DRI LELVERRRBREGICELTERINCL S 7 27 7 —HIT, KR L X PRBo%k
ERRER L, ZORREY Guignardia, Macrophoma O L HizHkEH 5N, BlEfD Table
21LDTERD, G laricina L —¥ L, BEMICIRFINBTERL . DXL, £7/7RA7 7—HEH
F =AY BRAIEMRBIC L - TRIEED S0 5 ORI 2 1T o 72,

RO RSB —1

Sk L0 Hk

Hta#tkix Table 3 ® G1-5 G1—-7 FXUG1-3 &L, #73<V1EAKEIELEHLLSF A



Table 10.

HITIVERTFTART
WHEEAREE (1

WERBSMAERE 5 1565

)7 —HOmBEILNTS

Results of cross-inoculation experiments with
isolates of the fungus from Japanese larch and

7 7 — D 34FAEEDcm FOWEBHIT
FT oMb ORPRE L Lz,

Douglas fir to both these tree seedlings. 19624F 6 A19R T, 1ARDEHICDE10
& & ' Om ® E' K AFOORERNMNLT, 1, RBE—1K
Percentage (number) of infected shoot .
Isolat 5 = v BT FAT 7~ ¥ U TR ELRIC X BT EE 2T
solate Japanese larch (%) | Douglas fir (%) . s ﬁtﬁi\‘.*"bi IR 2AFoEL
o 5, B X
G1—s5 5.0 (1) 5.0 (1) B =
kﬂ
G1-3 5.0 (1) 5.0 (1)
BTSSR
G1—7 25.0 (& 20.0 (4
) 5 ERBAIS<Y, FFF7RAT7 7LD
Note : #EXEH I DI D204& Number of shoots

Table 11.

tested:--20.
Gl1—3“XJFFA7 7~

24 (RIHAERE

EE)OFEITF 2> H19614E10 8 2 H 43k

Isolated from pycnospore on Douglas fir seedling,

NGV EETTAT
ZHEZEEARER (2

)7 —HOMmBIEIZT 5

Results of cross-inoculation experiments with
isolate of the fungus from Japanese larch and
Douglas fir to both these tree seedlings.

T, TEEPBRERFLIILY, KRITE
% LA LR Sb Lz, 100 BOTE
fRIkfe% Table 10 i L®» L,
ZORERDPD, WTFhORKIZ b RERERE
BHEDBRI,

AT TR — 2

B X U

; : ATOHRICHE LT 19624E 7 AI3HIT
[ Fk PercenEge (numbg) ofxinfegtﬁgg shoot
7 5 < v TS5 27 7~ BOED 1ETOOEAKRDA0EXDHFIC
Isolate Japanese larch (%)| Douglus fir (%) BTG 2775 o 7o
G1—5 90.0 (18) 75.0 (15) )
G1-3 75.0 (15) 30.0 ( 6) RBRRR
G1—7 90.0 (18) 75.0 (15) 4HEPLVWTHORIDFERLIITC

Wiz, 7 A2TH ¥ TORFIRAEES Table
11 tldlize £LT7A3BTAPDRFRIERLE (Plate?),

5. A IV RLSOBHIEICH T 5 EERR

1) 7Hh=v, Zr<v, AFCHTEEEAR

BB G1—5 2L, B 7r=vy, Zr=<y, 2¥Dk0H0 1 EFKE1ELEZA, b
BODILRAERDH <Y ERRAVE. ThPhliibdich, 5ATOREMEL LT 2EADILEH
e, 19614F 8 A0 BT, HEHHIL 4 OMBRICHE U CEREA OB EE LT - 7.

AR ,

RAFLSE 2 B2 SEBRIGREZER L. #5<YTik6 HERAS Lihi, 8 BHRIXTTIC
WFREHR Lice TH=Y, 7r<YTi18 AHICLAHHIE LY. .
9 B15AIC=YC Macrophoma DIFIAF %R L. F0 5 B3 A LAICHRE & & ®ichs, Fo
SHERBMTH ofce kB, AFRIRHRLAD» o7 (Plate5),

(2) AEETERhTHT S EEHAR

Hr—1

B SNy

P EKR1Z Table 3 @ G1—5 & Lic, M OBRITNORILZHHMCERF DD DR V.



H Ty OEMRCETAIME T (KK - BiR - E£7) — 99 —

19624E 4 A17~20H iz, FIBE 2 BHIC&ABIE D &1 15110472, FUf 30cm, 15cmfEfRichE Z 217z,

6 A19~20Hiz, BT L 5 ADBKICDE, 5K T OOHELEFOLEHM»S 1 ~2cm ORFIT,
HB— 1 OEEFRIC L BEMFEE2 TR -7, &%, Control & LTaw=—%E@EET, EEXH
HiTBiT, vy vRELZS DR 5 ATORT .

REBRER

8 H14H £ CORMIkAER Table 12 iTLd LT,

Table 12. Guignardia laricina OSSN T 5 EBRBER (1)
Results of inoculation experiments with mycelia of the fungus to various
coniferous trees. (1)

S # 1t &
Tree species tested 3 [ E oW OB K i %
Number of infected i
. Seedlin branch
F0 % = age g Remark
Japanese name Scientific name 6/ VIl ’62 14/¥ ’62
. Cephalotaxus drupacea _
1 * 7 ¥ SlEl}. et Zucc. 7 -
= 5 ZAUl::z:s firma Sies. et 7 _ + I
. . s
V7 YRrE S xZ‘ll;CChomolep is Siss. et 4 + 11 Pycx’;idium
: produced
TAEY F F=> | A. mariesii Masr. 7 + 3
7 # + F = v | A, sachalinensis Masrt. 8 — +
b4 Z ~ | A. veitchii LinpL. 6 — 6
7 # =V <= v | Picea glehnii Masr. 8 2 25 ”
F4 > F ¥ v | P. abies KarsT. 4 + 18
2 A v # | Tsuga dieversifolia Masr. 6 — —
S T Iz’;fccgs densiflora Sies. et 2 2 2 ”
F 2y T2y | P, koraiensis Sies. et Zucc. 5 + +
b A 2 < v | P.pentaphylla Mayr. 7 + +
/7 w =< V| P.thunbergii ParL. 2 + +
Yy ¥ & =< | P.rigida MiLL. 4 1 1
vy A = v | P.banksiana Lawms. 4 3 10
A b v — 7= | P.strobus Linn. 4 3 12
Chamaecyparis obtusa
= 4 * Sies. et Zucc. 8 2 2
A v S | C. pisifera Sies.et Zucc. 5 + +
* x a2 | Thuja standishii Cagrr. 10 5 8
= % A4 e 3| T. occidentalis Linn. 6 2 19
a2 / 5 # ¥ v | Biota orientalis EnoL. 1 — —
Metasequoia glyplost- _ _
Ar AT roboides Hu .et.CHENG. S .
Sy vy 2w gz:ﬁ?dmm distichum 5 _ _

Note : ftstEf iz DI D254 Number ‘of shoots tested. ------ 25

COEPS, HtRo3BES, 1281EICIE, FLHTREENRZEDLN, 6 HEICIRERBR L.
HE—2
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HER— 1 T1E, EEYMCKIRES WD, BRisk<h, £kv ) vBHOEENRbhHRE
bdol. WREOEDRRIC X » THRIFTETL - 7,

s LUk

HBR— 101 HEFA—BEOEAZ 3ART O LA L THRE, 196247 A2681T, 2048DHFKITHIA
RICHEUTHOTEERT o7, ChE Y ) VERAETIC, REKEZHEEL, 2BER)=F1V
KrrkoTRL » ARBIZREDL, ENOEEbITEV I, 7k, Control diXiITF7,.

HERRER '

8 A 9 A ¥ TORMINAES Table 13 it Lz,

Table 13. Guignardia laricina OEESERTT T 2 EEHBRER (2)
Results of inoculation experiments with mycelia of the fungus to various
coniferous trees (2).

B i} &
Tree species tested - o iy A OH K
%0 £ 2 N £ Seedling age Numbegrgfl CllrllfeCted
Japanese name Scientific name
v 5 I mr & 3 | Abies homolepis Sies. et Zucc. 4 20
7 #h =V < | Picea glehnii Masters 8 20
v<5 vy — &~ | Cedrus deodara Loup. 5 5
a vy 2w ¥ v | Cunninghamia lanceolata Hoox. 6 o
Thujopsis dolabrata Sies. et
E/¥7 2w Zucc. v. hondai Maxino 8 2
VA 7 S | Chamaecyparis pisifera EnpL. 4 20
a ) 5 # ¥ v | Biota orientalis EnoL. 1 —
N ~, +, | Sabina chinensis antoine var.
ME X T TV sargentii Kusaka 8 10

CORBRPD, TV AYFY LT HY T UAOREICHERES BN,
6. EELIURER

(1) BT RT BIEEERC L B EMICIE, BR™ O/ vitk$ s Gibberella lateritium DS
EﬁﬁﬁfééoL#L,WEKIOTHVtUV®%®&6%®%%U,ik?tuv%giﬁbét.
WFROUEBERRLGERD D0 OEBR2ET 5, ENTIXZOFETHERBLLLIOIL, VY VER
LIRHRY =F v Re kO FESET 52, REMESEIREbhTES, ¥/, MMl / +27
ARDET, RYZFVVRTEEIFETHDIOIVWERETE S, DEEERLOBBROBEFER
FHEAMETH 5, FHEOLDOER (RREER) wisd, 30°CELORRITL SR EFFN IRV,
2) BRHOFOIBRPOLBMUINSFOIFL, MFRPOR CALELHRTFEZERERE LSS
B, FEON TRV IHEEEXDLRFRLEL, £2%<k5, LL, EEXTDH 2L EVRERKE
ZHbL, HADKITRLDOEED 1 AOERPDOBEREE SN,

¥, (1), QOEBHKBER?L, ZOHORERITIEbDTHL, WRNIMD 4, 5 B~10AFET
b5, i, BAIHEROHELMB» STbh230LEXLN5,

(8) HEHTT, BHEIELH T YHERIE, BLER XD IEFRIEV, ZOFRRI>WTIE, AR
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CRABEVPBEBAZ LS WICT 55, 7 Bier® 9 9, Broomsere® & DD X 5 i ARG OEFTIIHE
BOKGDHHEEU LA LT HL0EK), BT EETIEVI T LITD L3 D,
SHROBEIPLETH D,

) £7727 7—WE» 7=y HOBBBICNT 2 EEHRROFBER?D, REROHEILL LS5 R
77 —WEN TR ERFINTER,

() » 7=y EBUSDEEB26E K L TUEERRC X 2B T EBR TR o BR T, o448
FHRZEDLNRVH DT 6 FEITTER V. L L, ZOEBHRIIDL - &b RFICIFEREHTTR
bhcbOTHY, BFCLEMBERCL > TR LPDELELRDD. Lh, RAORFRRBEET
DEZA, FFFAT 7—LSHNUIR2P 5T, E2OMEORKOMERIR T SRV EELZSND,
ik, TOHEBE ) FTREESDDH LI, D BRELTW S,

VI 45 =vREEDOWmRE™

R, YR 53 80 (R 49 FEIR « k366, FEE 60 5z XX, Guignardia laricina D%
ELBBENFIVBOBBROEDL LY TH S,

=kvHhF=v (Larix leptolepis)V, Fwv o h <y (L. decidua)’®, *vvH5<vX
=hvHF<v (L. eurolepis)®®, 7<= (L. gmelinii)tD, F a2 tvhF<v (L, olgensis v.
koreana)t>, XY ¥ H 7= (L. sibirica)s®, 7T, FEHL®O D I QEIPICERT AV AT
< v (L. laricina), TEER7 A Y # H 7= (L. occidentalis), 1<y X=kwvhZ7<v (L. gmelinii
XL, leptolepis) % H\Ftzo LALED X 5 IChbP¥EDOEHREEMICHEZIN TV HIZLAETITOER
BHEEER->TVSH, LAL, FMA I I B=5hv» 7~y UAOBEDEKIRAKRBEICT 7%
VOTHEERRII I Dlav,

R 55 7 = v BEBBORREC OV T, PR 3 50, FR « 139, R X%
HDOM Lo THRESN TV, SHLEMAZTTDLEADIL, DE¥ORBREITL -7,

1. A7V ERENENMRERER

FEEDII=R VT <Y OFEER LERROBMIMEREBARDRK LTI TWa I bic, BERITHE
BT MR B ENRLTVIOPDRLBVE S ITHE L, LidisT, ZD2ODKREOWT
e LT B0, Vv LIIBEEZHL T HLERR U, 22D EORRTIIEHRD
BRABEOBFRAIL, SOLEERZBEABRLEITIBEO/REZASIITT 5 EAMTETFIN:,
Hb s L0k

AL h 7=y BEAMBROEDL KNI TH S,

=kvHF=v--RERE, 1958~19594F % E i,
AYY 2T ATV FAYBROT V<~ 7%, 1958F% &1,
AT Y HTIYXZRY ATV RY = —FVE, 19564EF X DT EHD, 1959~19604Eic 2 XA

H5E,

BT AY AT <Y T A Y B, 19598 % X OiF,

* FEEIE Y 1 Lok o R KX 57,
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F a2V h Iy JLiEE, 195860 & KA,
T ”

FAIIX=ZRVYH T ”

DEDERITRTCIAFEHRLEOFMEMIC IV TERKLIZDDT, EHHICHD - T,

50:

mm
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‘ |
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f
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Precipitation and temperature during the infectious period of the disease.

o
20-
o BARE Mux
164 1961 o & mm Aven
A 1962 ® Kk AME Max.
° TR myymE Aver
° o
121 L]
° 4 o °
° ° ° o O % ° * °
8 o
° o
41 ?’W“b'ﬁ
m

o % 3 10 2 3 W0 0w
June July Aug.

Fig. 3 {Zic k1) % BGE

T
31

10

Wind velocity during the infectious period of the disease.
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1ARICIEY & » THIESHEMICB L, LS &, 19614 4 F20~25H1C, RILTHHE 2 HH
D—FiZ, 1X1miRT, 17> E10~208F25E< D12 LTHEX2F e, 2W»WT5 A16RT,
BREEREZOMLUEHDO # 7 < v RERANSLHEOEERBIREELEDTE T, ERHONET 2~
3mmOEITH T L.

t¥, 1962 TIINTEDHERISH T, BRATZIEARESETRERZTLSIOBZY TRV LHLED
7eDT, TEHBRIBEROBELFI X, kb, AREFHIBENLFAFEOREC LD Fig. 2,
3T diFr.

HBER

196141212 6 A TA» SR D ELRRLIZLD, L TALRCAS LA > TE, HERILT
AR LBRESTET, 77V, Favevhsiwy, A9 .9h7=<YTRVWLLS Lo
oo SERROFRRIBCOVT, 10A168IC, HEAKRI LIKEROLHENTX, SHLRXONOBRFRKL
£PrdTE LR, ZOERE Table 14 i diFi.

Table 14. # 7 = v BEEOLHRICH T HhitwE. (19614F)

Resistance of various larchs to shoot blight disease (1961).

Ak 8w | R || R om x| e PORT R
it bl . _|Average |Average |Percent-
I;Ifmt";l;f;d hTre;e1 Dla::eter Nurg}a er ggécg?t nurr%ber nun}ber ag;: of
Tree species eight . g : [ o infected
tree bottom mf‘te;,ézd tr;ef:gcted shoot | infected |shoot
(cm) (cm) (%) shoot (%)
FYYaTHh T
91 85 1.5 83 91.2 Sl 7 13.7
European larch
WRT AY 7
HhT=Y
Eestern American 43 133 1.8 34 79.1 77 6 7.7
larch :
DAYV vHT
<
X=hkVhIF=Y 99 162 2.3 65 66.7 102 7 6.8
European larch
X Japanese larch
=RV ATV
98 124 1.7 54 55. 1 78 3 3.8
Japanese larch
T4 =
X=KVHT7=Y
Chishima larch 101 136 1.6 28 27.1 74 0.4 0.5
X Japanese larch
FagRVHTIY
94 85 1.3 17 18,1 52 0.3 0.6
Korean larch
7 4 = v
99 88 1.2 8 8.1 43 0.01 0.02
Chishima larch :

Note : 1) Larix eurolepis Henry
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CORTRBROSVIHCESILTH B2, AUV HTYEHEET A Y 555 <Y RREHET,
=RV A TIVIEHHET, FAIVEF 2V VI TIVIMERETH D, F L IARBEREROME %
EEFBER SIS TH 5,

1962F AR N TRIRB KL L, 6 ATAPLLTLRR LD 7. BROITRLVEEL, HI
TAVANTRY, AV 2V HFIIREDRREDLDTH 7,

10518H DFAEFER X Table 15 DL THh 5,

Table 16. # 7 =¥ BEBOEMEFRICH T 5iitFEtk (19624F)
Resistance of various larchs to shoot blight disease (1962).
WEAE| B H | RE WA s x| e DORD) M
1t & . Average |[Average | Percent-
. (I)\?ltrgsbtifi Tree Dla:geter Nug}ber ane;ce(r)lft- number |number |age of
Tree species tree height bottom |infected |infected s}?(f)ot 1nsfl_<lec<):(1):<t=,d H;flfg;fd
tree tree ., 9
(em)|  (cm) % (%)
AT T hTIY
European larch 87 101 1.9 59 67,8 62 3 4.8
RET7T AU S
HhT7IY
Eastern American 84 156 2.5 56 66. 7 46 6 13.0
larch
FIY T HhTIY
X=hVH TV 98 217 3.3 38 38.8 119 1 0.8
European larch
X Japanese larch
=KRVAT=ZY
Japanese lareh 91 179 3.1 15 16.5 82 1 1.2
74=y
X=KhVHT=IY
Chishima larch 100 200 2.7 8 8.0 100 1 1.0
X Japanese larch
FagVHITIY
IZorean larch 99 109 2.4 9 9.1 78 1 1.2
7 4 = v
Chishima larch 86 122 1.7 3 3.5 55 1 1.8

CORERPS, BET AV HH T OWHESER - TERITD, HEE LTI D ARV, —ik

CHTEIT T, BRESPEVETLTWS (Plate8~9),
2. HITYBEMBICKHT EERR ‘

BEETHE SN 7 <Y BEEOERRTH T 5 EHMIL, BABROBRTH - T, EEHRIC
X 53 DRHENE V., BXIT, DEOHBEITR >,

Bk X O

19624F 4 A17BIT, > EOBEZ204R T OHILIIHE 2 BICE X TR\,
=k HT TV 3ELE

TA e ”

Fav VY HIFTIYDERIFEL
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AV 2T HTIY - DERIEE Table 16. » 7 <vE&BEIxHT 3 EERBER

FHT AU A H T y Results of inoculation experiments with
H 7 the fungus to various larchs.
19624- 8 B13HIT, D EKDI0AKT D . .
* x o R B o % m D B M
DEAKRT LT, THOIFIIC 2 RDORE Tested larch Number of infected (tree)
’ and shoot
iz Table3 0G1—5 OEkEHVT, Mmoo %
English name 17/l 24 /vl
V, 1, AB— 1 ¥ CTEERRCE
=k vV h 7T =V 4 . (9) 9
SE T EEEITIN > 72, Japanese larch
HERFE R y o4 < v
.. 0 (2 3
Chishima larch
Table 16 5, E#fEHORFEOMH
M ERRRC ST DR E—HT B0 Roreon loven 0 (3) 4
N N 4k SO
3. #gb&oﬁnﬁ j"7‘.7=.‘7 HS = 5 (lo) 5
IR » FIHE®, BRI ERE T O European larch
T - - HHT AV A AT
WEHCRWT, AV Y 2vh7<vid Egsﬁfrn American 9 (10) 21
larc
ehxZL DERELSEL, +
RBRIRIZL < SR O RN D1 < Note : $#tEX#R¥%104& Nnmber of trees tested, 10.
VY 2TUATIVX=RVYATIVIE= HeEk R %4304~ Number of shoots tested, 30.

FYNTTY XD IWEISBRHTHD L

W Lic, 22525 MR « RS, PR, MR LFACEFTHERLAT Y Y v IF~vyX=ik
V57 =Y OIEERIRIC ST 2BRER, WHOPHOEZLDTVREHBITVS, £LTH VY -
THIIVNEo EAFRLRLTL, FMTVEFav vV ITIVREFT=RVYITTYEHELVE,
WS SALEEDLLIERERDD XS5 THD LR TV 5,

EELDZDIRVD 2 PEDRKEDPD, AV 29N TV EFMT AV I HTTVED - & bEZH
ThH. CRICEEDORIHATESIC I BB IIUE, BT 2 9 755 <y (L. occidentalis)
HEZUTH D, Lichio T, EMRESEKCBEA LS EIKMBEICL2Thyd 5,

ATV 2N TIYXEAYHTIIRDOWTL, FESIIRR - /%0, HMRDOE A2 LOEE5]
EOVWTHRA Lz, Thicd 20b 5T, YR - FEHED, YHRWOBRED X Stz Lo X d5ic
BoT&ERe 74V EF a2V RV ITIYRIBHAKT, M=y X=hv <V IAEORHOME
ZLHLR, &L IRIBIEIL, BERORABRE B SELLDE, ZORECRZED S 1=y L7
27V H TV OFBORESHESh, ERFROBREEEHRINIFEREL 72 EDEIDNS,
LaLansd, NLEBORERDARBRELFACERNZLDLTVWHDT, Wb LS LWEBIIRVi 0
tExbh5,

ks, EHEOBECOWTIE, SH AR ZNX D LEND 5,

BESIIEED = HF VY H 7 I Y FHERCE VT, FM1=YRF 2w vV H T <Y Ol OE£IZH
LHETHEVEBRSITVE, FELD=FV I 7Y ORERFTIVTD, HERERBEROREVE
KO ET HEGKEOEHMEDOZEE, LEWKEBEL T 52L2LEDHTVS, LicisT, Hiikic
SRR HZIDEELBNS,

DERI2EDEER T L OWED, 19614F X 0 ok DAL Ko HERIEOWTIE, 280X 5
Zxbhs,
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AP X VREROFD 5 IaF13, BRNERCTKRERE»SSRBITEEING Z EXHEL2ICEHh
THY, BECHEREIBMEOBRKIL, BETHHEELLNS, ThICARBROEHI >V TOBILE,
EEABROBRIOIUBDOHE D TLOTREVEEZLND, BKICNTHAOHEIT OWTIET TR
B EBDTH B, '

DLEORM? D, BEDE\ 1961482470\ 19624 LI L T4H 5 &, WEIL 19624£13 6 A /A% T
PR B, SFANE T A EACAE TR, £LTTATARS 8 A EMETRDL S, £
HLEIZ VB U LA,

KUBIC2W T, 6 ATES»S 7 ARAICH I THih &y, ThBvwb U5 Ly Eirky, Lz
Ao TIB2F IR FER OO P EMICEENS DL, LAbRUESEY. £ LTRIB EE -~ TA
D 8 A LRI TREND L Ko T3,

02 0EDEEMITET 2 HE (LS TRAAE) OMTEWH U LWERZEDLNE, ki
196148 9 A16R D RAIY, FEFSLOHER L5 &, Y TRIUBOBRI BV, BRICEE L, o7,

VI RIRE O EERER

1. WRTFORFEIE

(1) FRFO&MERILIC B BRE

Hpts L OHE

CREBE A4, 28°COERBATREELEL T, T UABAFATRE»E & 5T, FEEEED
BB E 0L o7t ZHEFWT Van Tieghem cell iz X v, 28°C, 3L ORERELZTHEL
7.

Tk, WRFEMEICE T, BERRVHLLHLVEESD D, BRBZLWEEITIE, Fo/2<%
FLRVTENRHBDT, TEBHEFE—RAPEERAL,

Table 17. AREEWIC KT HEIRTFORFE

Germination of pycnospores of the fungus in various
nutrient solutions (at 28°C, after 3 hours). ’

" % F % | TERIEE
5 ® " #® 1T %ﬁ}i@%ﬁ Germinating |Average length
Nutrient solution Total number| Gerf{lnn}lléiilng percent?%e) of germ-tléi)s
IORE B 7k
Well-water 355 301 84.7 105
2 2% 7 F v B K ’
2% glucose sol. 350 261 74.5 109
3) HI=VEERALH
Jap. larch-needle decoc- 106 14 13.2 27
tion :
49 D+2% S ¥ v B
334_2% glucose 166 32 19.2 92
5 #F<xvHEXLH
Jap. larch-needle 366 0 0
extract
6) 5)+2% 7 F v ¥ A
5§+27Z glucose 344 0 0
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2 EREDRBIERDFH%E Table 17 it L Lz,
LORDEED, HF7=YELHTRE, EoBENRLLD
LT, BLALMBERETRHEZRI Lk, # 7Y RAHTOR
HX, HFKCESTHEbEED, Thit2%7 FyiEaemix <
REMIED o T2

T, REEORE, »I73~vYRAHTRIRIKED, 2%
7O BEME 5 EHFKERBEOHENS LD LRI,

2) WlaToRFCEIETTREORE

AR I OHE
FEAERACT)EF—FT28°C, SRR 2T~ 7,
ABREE R

2 BIREDRBFER O Fi% Table 18 iItLdLic, NwmdgammMMn
ZDFERTIY, 26~30°CTRIFLREHE LD LY, RiERIX28°C . 110
. o Fig A flaFon 7~y <t
MEwd b, £72, 35°CTH XL, 15 20°CTilp»hkL - Wk 5 ERE T R
72o ZLT 10°C L 40°CTRE S BEBHRLEDLNE, Prasmoptyse of the
pycnospores in larch
"RFEFOREBI, 20~30°CTRENKL, 15, 35°C T, needle extract.

Table 18. 1RIAFDORF LIBE & OBk
Effects of temperatures on germination of pycnospores
of the fungus (after 3 hours).

O OECO| #lFH| BFERTR | & ¥ =® FHREFER
Germinating Germinating Average length
Temperature | Total number number percentage (%) | of germ-tube (1)
10 380 6] 0
15 313 63 20.1 12
20 315 135 42.9 69
25 292 272 93.2 68
28 309 279 90. 3 88
30 261 242 92.7 51
35 267 188 ’ 70. 4 8
40 391 0 0
k&5,
(3) HWIAFORFEITTHRREECEE
Bk XL OH

B - R OEEOBEMERIC X > TEREBEL2FAS T2 HRiC X -1 Thbh, 24HESEL
L TEARETFOHFKOBER»S 2 ~3ALETOH -/ FARBL, ZhiERI®E, zh
BHOPULD—EBECTAM L TRV RFY r— RicAh, 28°C OFEZBICIND, 3EMEBORERE
PHFENI,

B R

2 BIREOHBFERDFg% Table 19 it L L,
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Table 19. HElaFDFEIH L BTRIZE & DBIR
Effects of relative humidities on germination of
pycnospores of the fungus (at 30°C, after 3 hours).

BEAEE | B R R B R la F B RFRTFE| B F R | CPERFER
Salt in over Relative Total Germinating | Germinating | Average
saturated humidity number number percentage length of
solution (%) %) | germ-tube(w)
H,0 100 284 221 77.8 31
K;SO4 98 271 12 4.4 11
KNO, ' 94 248 0 0
K,HPO, 92 303 0 0 0
Kcl 87 233 [¢] 0 [¢]
KBr 84 288 (0] ] 0

LOHRDOERY, BREE 100 Th - & HFEFENIL, BHTENHUSLIETL, UBLUTT

WBESRLSEELE,
4) WAFORFCHIIFTAEI A VIREOTE
BB L O EE

BEEWIHMAKZHY, Hel 33X NaOH & @Rz T pH MORL 5 D% DL o7, ¥k, pH
DRIsE I REEB OWH # 7 2 BHE pH T2 Lic, chbOMETFMEBWE>< Y, Van Tie-
ghem cell $T 28°C, 3 KRGO RERIEL AT,

B R '

2 BIREOHBRIERDFg% Table 20 T L L7,

| Table 20. fEIGT- ORI LA A A VIREE E OB

Effects of H-ion concentrations on germination of
pycnospores of the fungus (at 28°C, after 3 hours).

- Bl TF RFERFH | B HF = FHREFEER
" | rotal mumber | Gepminating | Germinating | Average tonsh,

2.0 320 0 0

3.2 290 243 83.7 85

4,0 329 270 82.1 110

5.0 323 258 79.8 101

5.7 302 274 90. 7 141

7.0 255 233 91.4 89

8.0 197 138 70.1 85

9.0 219 153 69.7 72
10.0 271 141 52,0 92
11.0 313 0 0

ZDFERMS, pH2.0 & 11.0 ’C“'P:I%E%Eﬁﬁé EDHNE, 3.2~T.0 T TIERENKL, 8.0~10. 0D
TR VEITED TS E B, BEEORTILV P KEN L,

2. FOSRFOREEE

(1) Fo5RFo&@EERRC kT HRYE
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bk XU FHE
BRECERLTFOIBPOLRALICTO S 2ED, EEERKREAVCUEBKREZ><D, 1, (1)D
WRFORFERBRICUEL T, 25°C, 3RHBORERELZTH /.
ERRE R
Table 21. FO5RAFOHKBEREERCE T BDRE
Germination of ascospores of the fungus in various solutions
(at 25°C, after 3 hours).
23 # W’ B F s | BEFERFTHR | B ¥ % FERFER
. : Germinating | Germinating |[Average length
Nutrient solution Total number number percentage(%)| of germ-tube(s)
D R ellwat: x 332 301 90.7 218
2 gz//g ;’u LR 278 259 93.2 206
3) HI=VEERAIT
Jap. larch-needle 343 268 78.1 214
decoction
4) 3D+2% 7 F 7 ¥
33 +.25§ glucose 308 280 90.9 214
5) A=V EI M
Jap. larch-needle 273 0 0
extract
6) 5)+2% 7 F v ¥
5) + 2%07 glucose 237 0 0

Table 21 WL DT kD, # 7w YHESIHTREFNLZLDLNT, LabidLAEBEREL
HERZ Lo TLT, 2% 7 VUBEMATLERL . # I YHERAHTLIRESIKIB LD,
2%7 PR mes L RIFTRS,

REFORBOIRFRLFAUEMEZ LD LI,

2) FOSRFORFLKIZETREOLE
ol XU F B
Table 22 F0 5 FORF L ik & OBk
Effects of temperatures on germination of ascospores of
the fungus (after 3 hours).
i ;-4 whEF K| BERFE | B ¥ X FHREFEE
Germinating Germinating Average length
Temperature Total number number percentage (%) | of germ-tube (p)
104 0 0 |
220 0 0
10 208 0 0
15 230 171 74,5 12
20 188 152 80. 6 57
25 190 180 95.0 161
30 217 200 92.3 120
35 161 135 84.1 39
40 69 0
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BRI R EFY, WORRICETT, 3BMRORERIERH~1,

R

Table 22 iR LA &350, 15~35°C CREARE RS &0, Rl 25°C (HEC b5, BFEDR
BiL, 25°CThHodb &L, 20T 30°CT, 20°C XX 35°C Tl kesb, £LT 15°C Tix
LT LIEE LRV,

(3) FoSRTFORFTE XETRFRIEEDY
HE B X OHE
BRECER LZFOSFEAVT, 1, BOWIBFIBIHERICELT, 25°C, 3RHZOR
FIREE A
AR
Table 23.  Fo 5 faFOREF & BRRE & OB
Effects of relative humidities on germination of
ascospores of the fungus (25°C, after 3 hours).
wmfafEE B R B E | R le F R RERTFE | R O¥F R | FHREFEER
Salt in over | Relative Total Germinating Germinating Average
saturated humidity number number percentage "length of
solution (%) %) | germ-tube (p)
Hy0 100 204 204 100, 0 93
K,SO, 98 240 220 98.0 96
KNOg 94 212 208 98,1 113
KyHPO, 92 216 0 0]
Kcl 87 234 0 0
KBr 84 184 0 0
Table 23 TR Lct k0, BHRIEE 100%, 98% kX VUM% TRRREFEVLRBIFT, REEORBFCLE
B, RBELCENLUTTIRE LB HFE LY,
Table 24. FDSAFORFELKEA A VIRE L OBR
Effects of H-ion concentrations on germination of
ascospores of the fungus (at 25°C, after 3 hours).
- ®wola 7 o EFRFHR ® ¥ =X ETHRFEEER
P Germination Germinating Average length
Total number number percentage (%) | of germ-tube (p)
1.0 200 o] 0
2.1 419 339 80.9 76
2.8 326 296 87.0 87
3.9 390 362 93.0 97
5.2 273 234 97.9 98
5.8 320 271 86,0 86
7.2 357 301 85.0 110
8.1 319 287 90.0 96
9.0 341 297 87,0 81
10. 2 306 255 83.0 82
11.0 208 71 33.0 32
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4) FOSRFORFLRIIFTTREAAVBREOEE
Hokhis X O Hk
BRBCERL-FOSBFE2AVT, 1, WORRTCRT 2ERICELT, 28°C, 3KHBROESF
KEEEZFA <7,

RBER

Table 24 it LdF 23D, pH 2.1~10. 2TIIRFE L RFEORFCIARENS L L, 1L0 TRREFH
PEVETL, BFEOEFIDLL V.

3. REHROSHEL JUHEELOME

1 &

COEDOFO S AT X CHRIEFOER Lz Avius, HHOEE (FH, Itoand Hosaka®]
ZED, X5VicEIaTSERTES, L L, BEACI > T ZOFERLETB-377 U 7TORFLIM
557002 % CuSO, M IAFOREL S ELTHLBD5, FEDHIX CuSO KD H,h Y ITiER
D 0.5%M % AV TIFEREZH TV 5,

F7, RBEMC X - T3, BRERSL FOOSBBICHTIRPOEE (B0%7 V21— 1 >0.1%5 =
VKRB SAEERE) KX > TEOVRHMNSTES, LI L, ZOHEIIL Alternaria sp., Fusari-
um spp., Pestalotia sp., Botrytis cinerea, Cladosporium sp. Is EPFEE L CET, M oML2 %
TN B T NPV,

(2) BEEREFEXEOar=—DFF

HBk X UOhE

Btz 1z Table 3 O&BkE L, HEXIISXD6ELHV. TN LTH5ET2D 9cm ¥+ — v

Table 25. HEEEXICKTDarn=—DFKH

Mycelial growth of the fungus on various agar-medias
(at 25°C, after 2, 5 days).

B % K —
& W Media Potato Saito’s Yeast WaksMAN's Czapex’s Ricuarps’
Isolate
Gi-1 19 25 14 14 11 11
54 Full 40 41 46 45
Gl—4 17 18 11 11 14 14
42 | 11 38 40 46 45
G1—s 21 26 15 15 17 16
52 Full 36 39 56 44
G1—7 18 19 15 14 15 14
50 15 37 40 57 44
Gl 14 18 15 13 12 12
49 ! n 36 40 41 43
Potato T+ #1 EFEX (Potato agar)
Sarto’s RIS 2 7 IHEKX (Sarro’s soy agar)
Yeast ¥ & % K (Yeast agar)

Waksman’s 7 » 7 2= VEKER (Waksman’s sol. agar)
CzapEk’s 2 7y 7 KERX (Czarex’s sol. agar)
Ricuarps’ Y F 7 — XKERX (Ricuarns’ sol. agar)
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NORFIEEEOT NS mmADS / % .7 2% EBLT,
~ie,
T4 EER—T v+ H1% 2008, K U, > =8 20g, EX 20g.
IR Y = VIMER—F <~ 2 FEAH 100cc, ¥ =7l 50cc, & =¥ 50g, /K 850cc, EX 20g.
FFRFER—EERIK 100cc, FEIK 900cc, o =¥ 20g, EX 20g,
Warsman REXR—EY/K U, 7 Fo¥E 10g, <7 +v 5g, KH,PO, 1g,
ERX 20g (pH Z#ELEV),
Czarex KEX—KEK 11, MgSO4 0.5¢,
v a %% 30g, EX 208,
Ricuaros FREX—#H7k 15, KNO; 10g, MgSO, 2.5g, KHsPO, 5g, & =4 50g, %X 20g.,
HEREER
Table 25 T LT EkD, FHKEDFHHREKY = VIHERTL 2 LAFEFNEL, D20 TI v H1 %
BREE V. ZHHBMNMI»E D LB (Plate9),
(3) BEELHERITIIT S 2w = — DEEFIVRN
BB X0 HE

25°C CTHEEL T2 r=—DRFRELH

MgSO, - 7HgO0 0.5¢g,

K,HPO, 1g, Kcl 0.5g, NaNO; 2g, FeSO,; 0.01g,

Table 26. = = = — O & % 0 H &
Macroscopic appearances of mycelial colony of the fungus

on various agar-medias (at 25°C, after 5 days).

\ Isolate
- % Gl—1 Gl1—4 G1-5 Gl1—7 G1—9
Agar medla \
. White~Pale | White~Pale
Potato White v Medci Blue | Medci Blue "
+++++ ++++ ++++ +++++ ++++
. White~Glau-| White~Pale White~Pale
Sato’s White cous-Grey Olive-Buff ” Medci Blue
+4+++ ++++ +4+++ +4++ ++++
. White~Pale | White~Pale
Veast White Medci Blue | Medci Blue ” ”
++ +++ +++ +++ +4++
White White~Pale | White~Light| White~Pale P
W AKSMAN'S Medci Blue | Medci Blue Medci Blue
+++ +++ +++ +++ o+
. White~Pale
Conrex's White Medci Blue ” ” "
++ +++ ++ ++ ++
. White~Pale
— White Medci Blue ” 4 ”
+ + ++ + ++
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MORER L [ Ul & F CEEEZ AV, 15mmED 5 A F 20RBENOLAFELERIC 25°C DEE
MoFEREN FER) THELL.

ERFE R

IR 5 A Ho#ER% Table 26 ik L L,

ZD%LOE DIV TERBACIND TIHTROBRREEZBE LIc2S, 308> THIZLAELD
BB DL o Tce TRT, REELRIFTROLENEZ SNAOT, £HAREL 2 AHENITHK
BL, TOOLITE5EDSH 2RXZERBFICHD, BRYDIFEENICOEDSEME L. HBEDH
FROWBKEZ A LDt Table 27 TH5,

Table 27. FEEEEC KT HHFHOTK

Development of pycnidia of the fungus on various agar-medias.

\\\\ - t%/l%c%a Potato Saito’s Yeast Waksman’s | Czarex’s Ricuarps’

it eatment) W | W | W | W | w | W | w | | | w | w | om

Isolate ™. Dark | Light| Dark | Light| Dark | Light| Dark | Light| Dark | Light| Dark | Light
G1—1 — — — — — — - — — - — -
G1—4 -+ | =+ ==+ =] =1+1=-1-
G1-5 — — — — — — — — — - — —
G1—-7 — + - | - | = + — — - - | + +
G1-9 -l = -+l =]+ =1 =01=1|=1=1H+

CORERPL, MTFROMEICE, BEIARTESFEL VS M8 Lirbbhik,
FHRIZ L T roFiaTF LRI d o f,

4) WFROWRCHIETRECRE

HTOEBFER L DR FROMBRIIE, HRPERBERL TV D 2 LpDdShDT, 2EDE
Bafilitot.

i, HFROBRCHIETAXLEBEEL O

At X Uk

BaEIT Table 3 OFEERE L, HERIT v+ M1 TEREAV, BETL 6K FOOHBREND
MEEEEOPRBCImmBDOS / .7 L% EEL, DEDXSITEFBELTHEELL,
Control----Iff B7x L WA EIREE (25°C) WD TREILET 5,

L»L, #§

s
M,

B, KHL0°C 473 8 3045 SR 5 REE T, IR EMERS (25°C) WD, FE5»58
B 8 FF30% % THRY RN L BAIEIRRS (10°C) iRt 5,

B, Control--- BERARERE (25°C) D TEHE T2 (EENIIER),

B, WR10°C- - -1k 8 530402 B 4- 1% 5 B E THRER @R (25°C) 1WiN®, 51 5B 8 K305 %

THEBAERSE (B, 10°C) wit» 5,
HEREER
13H, 308 OHFBROFKIKAELZ Table 28 i L& L7,
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Table 28. WFROEKICE LIFTTIREL BLORE
Effects of temperatures and sunlight on developments of
pycnidia of the fungus on potato agar (after 13, 30 days).
n b Treatment
[} B
IR Dark BH Light
Isolate 25°C ® B 10°C, 25°C, ® M 10°C,
Control At night Control At night
- - +++ -
Gi1—-1
+ - ++4+++ -
- - + +
Gl—4
+ + +++ +++
G1-5 B B
+ - ++ +
- - +++++ +4++
G1—7
- — ++++++ ++++++
- - ++++++ ++++++
G1-9
+ - ++++++ +++++4+

OB, BHEOEE (10°C) MBI ERL <, MEOFEBAEVWZ L3be5 (Plate 10).
il, RFBROERCKIETHRBORE

bk X O F®

vz Table 3D G1—7 & G1-9 D2 Hkk&E L, HEEILY + 4 TERZHV, QEITLTS
AT OORBENOMEEERCA /¥ 27 22 EB L, Zho%EN # & F ZEote7s
VoK (20x10cm) XoDTAZHTT, BEDORLXEERE (25°C) WD THE L THTHROM
JRIZOWTHE~ T,

R R

40B B R A Table 29 L L7z,

Table 29. HHTFROERKICE JEIHBOTE

Effects of sunlight on development of pycnidia of the
fungus (at 25°C, affer 15, 40 days).

i) 73 @ " Color of cellophane
Isolate Tonsparont | eliow . | MGreen " red © | ®piac
+++ QRS ++ ++ -
e e+t |t +++ 4+ +
4+ + 4+ + —
¢ bttt | o+ ++ +

ZOHRPBLHT, EXICE, DWW THEOHRE KLY, HELBFERLIRPRLKLEDL5THS,
HF =Y DEHDOHTBROERKICE IETENROFE

iii,



H T =Y OEMKRICETHHE T (LR - iR - E7) —115—

Cavtriner? |3 Guignardia bidwellii DEEFITEINR RS 35 L, Spermatia TR E DK
BT L RBE LT 2.

EH DY 7= EHRO BRI RS E LB LG AE I LD DDl D ¥ ORBREFT - 7,
Atk L OB

19624E 8 5 8 AT, BTN DOMII0GEEDBRAL D ERE LICHMA ORI 2 B8O E SR TFR O
BHEDLNEVEDERAT, ¥ 5cmORIRTE AR, TheBK LA IEE L 12cm ED >
+— VRO 5 mmBEOETWEDO T 7 Atk Ric 20403 2~z

DEoIRE Licy v+ — VD 4{HIREHERr 7 7V ThEk o7, 100 4B L2 EIRVEEY =
— Ay~ ThEok, ZhHDY v+~ VEEEDLICEWEERERE (25°C) ichldic,

8 AI0E R X CI5H RS, BHAKD 2{ET 20 Y v — VADEIRIC 5 7, I5WORZHREZ v 7%
15cm DGR S M Ui,

8 A208 £ TOEE % Table 30 iz L Lz,

Table 30. # 7<= BEICKIT EHFROERICE LETENEIOTE

Effects of ultraviolet ray on development of pycnidia of the
fungus on diseased parts of Japanese larch.

pas i ngree%of pi%:nidoi)al pjrf?odu?tzion
Treatment 15/Vll ’62 20/Vll ’62
i3] ) * Ultravigo‘iet ray * Tt FHtt
Light 3 Coll | 2 +4+ e+
2 ‘ * Ultravi&c}iet ray #* ++ Tt
Park * Coxft&rol . + ; +

Note : £/ 4RIEHE 8 A108, 158 54
The infected parts were treated with ultraviolet rays for
5min. on August, 10, 15, ’'62, respectively.
ZORERDS, BIAMICHENTD BT REFATORREEEL, EENBROBHOBHED
WHLBH L
(5) ar=—DORHFCHEIETIEREDOLE
btk XU
PERENL Table 3 O£ FKE L, 9cm ¥+~ VAD Y+ # 1 TEXORBFEREOHLHIC, 3mm
ADA/ %27 2REREL, MERECERBICND TRERELA . ki, FEREILIC5EO
xRV,
AR
Table 31 iIc LT k0, 15~30°C THEY X<EHL, 7°C THTHRE Lrp D, #Hiliz 25°C
fhfizd % (Plate9),
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Table 31. =wr=—DHLIRELOHF
Effects of temperatures on mycelial growth of the fungus
(after 3, 5 days).

Tomperst
emperature| _
WO ° C) 0 7 15 20 25 30 35
Isolate
Gio1 - - 13 27 35 16 -
- + 34 48 66 31 -
Glos - - 11 17 28 25 +
- + 22 34 58 43 +
Gios - - 8 22 25 18 +
- + 23 40 51 40 +
G1—7 - - 13 25 30 19 +
- + 27 45 56 45 +
G1—-9 - - 12 22 31 21 +
- + 26 40 57 40 +
(6) HESRHHLRE PR R I DEC BT N3 BB
HE B XU HE

B Licw 7 = v @R, 19614812158, EFILED 8 FAERAS»LREL, KV =F LV RK
2T, 0°CTEIFHLTEWbDTH 5, 1962E1 AI8AIC, FOIBROLZETHR LTV HHE2E
#W2.5mm, £ Lcmic®bxi, Zhedbr UbMEDHECHN LT EREEBANOHE
DBl # — € EiCISATOORT, FEHHERA%KTHICrCE VHLTHR L, ThbHok
DEODTFRELD 3METD, FHOMBAE LD, BECXV I+ ¥4 EEREZAWT, 25°C, 1:8M
BERECTHRREZSML, 2r=—0ORBEORMKCL > THOEFEL L.

HEBRR

Table 32. BREHEBAORFERE ORZFICH T 5IEMN

Resistance of dormant mycelia and perithecia of the
fungus in diseased shoots of Japanese larch to dry heats.

Time treatodtmin) |

ime treated(min.

B . 5 10 20 30
Temperature (°C)

85 +++ +++ +++ +++
95 +4+ +++ +++ ++
105 +++ +4+ 4 +++
115 +++ ++ ++ ++
125 ++ ++ ++ ++
135 ++ ++ + -

Table 32 it Lt & kb, 135°C, 3040 TIE UHTRERET 5.

(1) R BB PR R D BB BB

ABr—1

(B)DFER LA UME 2V, 1R T OAMATELTRT, #7 A2 ->T2L sfckd h 20



B 7=y OEERICETAME L (L - #iR - E7) — 17—

7oo THRFTERBE TN LICIEIBKE S DBohicidii L, FTERMZE VB LTEKkTER LTHO
HRICHE U TREEO S MR TIR » THER I LD,
kR
Table 33 LT &0, 55°C, 55 TIEUDTHERET 5.
Table 33. REMEHLIE NORREOEBBICH T BB (1)

Resistance of dormant mycelia and perithecia of the
fungus in diseased shoots of Japanese larch to wet heats.

— L LN
~~__Time soaked (min.) P 3 5 0 20
L
Temperature T
45 Do +++ +4++ +++ +4++
50 L+ 4+ +4++ +++ ++ +
55 + o+ - = -

Table 34. BHRMEMIBENORRBEOEEICH T 53BN (2)
Resistance of dormant mycelia and perithecia of the fungus
in diseased shoots of Japanese larch to wet heats (40°C).

= & OB M
Ti?ne soaked (houﬂr) 1 4 8 16

2 r = — ¥
Number of colony 20 38 30 36
Table 35. zwr=—0DFHLKESAVIEE L ORBF
Effects of H-ion concentrations on mycelial growth of
the fungus (at 25°C, after 4, 6 days).

;;I\I?‘“\atf Gi-1 | G1—4 G1-5 G1—7 G1—9
24 + + + + +
- 23.2 | 2.6 19.6 22.0 22.2
. 38.2 i 31.8 34.6 31.2 44.0
40 31.2 32.4 30. 4 30.6 30.6
. 58. 2 53.8 49.4 51.0 55.0
5.6 35.0 ! 31.2 24.8 30. 4 28.8
. 56.0 | 44.8 49.6 49.0 49.4
6.4 32.6 ' 33.6 26.2 31.2 30.0
- 52.8 : 48.8 44.2 50. 6 41.2
7.2 30.0 ' 31.6 20. 6 27.4 28.6
. 44.1 : 46.0 45.2 45.8 51.2
8.2 28.0 32.0 22.0 24.0 24.8
. 48.4 49.0 39.0 42.1 i 43.0
9.0 19.8 18. 4 15.0 17.6 14,4
. 32.8 | 32.8 31.6 33.8 30. 6
o8 15.2 i 15.6 13.8 15.6 10. 6
. 33.2 ‘ 31.0 28.2 30.8 29.2
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M2

HEr— 1 OIREEHEATIL, IUH LBOREHORECSATERVOT, 2EFORBREITL -7,

ks L OB

SENE19624E 2 A22 BT, HHRBKIIBHOHIELOTREKRAL SRE L. 3 B2 HIZHTOHR
¥ U TEIRAE 5 ND 40°C OBHITATERIRE L TEME L.

HERHER ‘

Table 34 T LT EHY, ZORRITHEATIE, REBHOKENRITE > HFTER .

(8) 2r=—DRBFLCIIIETKEAAVIREOEE

itk XL OHE

P Ez Table 3 OEHKE L, ¥+ ¥4 TERREFEED 200cc LhL, ZhiidbbhUdHE
FHELTH 7z Hel 35X NaOH O&EHREME 20cc FomMx T, LKRELOL—HELY, it
@EtT pH ZlE Lic, TOEHEZ 5 AT 20 v — 1ic 20cc FoIEWT, REEERELL, TodhR
HWicA /%27 ARERELT, 25°C OEEBICND T, RERELZFA,

HEBEER

Table 35 L LT LD, BHRICXVSLOEMID B, —RICHEMTREL L WER?H 5,
ZLT pH 4.0~7.2 TILEHL, HEHRETIFTRTH 5,

4 EELLCER

(1) #WiaF, Fos50aFLdbic, HFKE2HT FYBERTRYEN I, » T~ VERAH T2k
DRED, ZRIFELHBIEFREVTVWHLES L, # 7 Y#HESLHTREREOHHEAL LN
%5, ZOFRICOVTIE, FEELOER CGRER) TR, LOFRMEVTL IOBRERHLEDBND
OT, RBEMSBWICDORRLT TR, RFMENHOFELELOh, SHRORNEET 5,

(2) HWlaTOFEFELIRE L DBRTOWTIE, F05aFD 15~35°C DIRHIEHORIFRFEFTHEL
T, ZOHEAIZEEL, 25~30°Cied b, RERITTO ST 25°C (iR d 50k LTiilaFiz
28°C fhticd 5. oz ik, BHOBIBIICABTORMOREMNCH S L LEGRFSH 5 L Ebh
%, FLT, 15, 20°C $ XV 35°C Tldnis D RENE L B,

REBFEORBICOVTUL, FEFIRTFOSBFILT, 20~30°C TiEA2kkbked, ThUTHX
VLAETIRIWS LD LnENR W,

(8) #AIETFIIRARIERE 100 CRIFLREFEZLDL, BHBTIRIVHLUH ULET Lo £ LTHUBLUT
TRE->RLEF LRV, ThRFDSAFHFUBIULTRIFEFEFEZTH I L EHBELT, HlaFidi
BT LTHB R L2 LDT,

4) WIFORFELAFEAAVIEELOBGRTIE, 7A7 VRITEMETL, REEORBFITIIVHL
B LnWEMRR, FOSfaFs pH 2.2, 11.0THEHF L, pH 3.2~10. 0TIXKREMRR V- DITHE~T, Hila
FR7AD VARSI BEDL S TH S,

(5 2m=-OREOIVEREZAES FHO ORELRUL, FRES « v MERE Yy # 4%
ERXTH5,

BERE L L H T <y OB EOWTFRHROBMICIE, BXBLETSH D, KELEIIEER WL
BleLrdbhic, % UTEMNDOENRAOIENT, HFHEWRFOBRELHEEL, Cartrioer? @
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Guignardia bidwellii [ZOVWTOWE L —FT 5, Lo Ld D, HEFER BICHK LT3 iziiar
DFEBT L Piel, SHETHRFREGITERLFOSRFOEREEDHESLETH 5,

(6) =m=—0RHLEELORKRORBTE, HEURED, 7°C TRLTLREH L1 5BRET, 15
~30°C THRH Lic. 25°C FHTICHEiRSH 5 2 L1, FAE® $10~30°C TRH L, Hiliig 25°C L L
TWBHDE—FT 5, ‘

TR BN OIFRIH OB 3 2 I OB R 0> 5, FBATIX 135°C, 305 THML, BEATIX
55°C, 5 MBT Y 5L BT 5. % LT 40°C DiREhCI6RERINEE LT LRHEIC A v o &
DPOHLT, AFBTFOLREREOHBICAVWLNL TV ARI/KEHREIABIG XL EDERE, %0
HFTELNbDEEbILD,

(M 2r=—ORTRBEMNTRIFTH S, PpHL0~7.2 THED ISEEL, KEAAVIREIZE
L CHERE L ISR,

VI RS DERE

1. HFE

COBEOAETELRI, 13U HAED © ALiEE & B O—H O & 5 RER 2 HE Lic, dufpE
BRI HDDOITOVTIE, FEHE D 6D iz I o THMICHESIhTWw5,

FAHF I BAEBRICOWTIE, FHE DS ORI 3D, g « [EF 2k » TRKRSh/,

DERCEELPT TICHRE LABRICHBERTR - T~ 5,

EHOLOMBEMENL, FEFR - EF - B - BH - IWBRTOH302-FibRE LLOT, R, i
3R, BEAR, TOSRTORBRARLEC L > THRE L,

(1) #iaF (Macrophoma) Rett

6 ArbAIZ 52 BRI LT K 2HMEEROLE LS EESLE O B RBREM S 2 TR\ HEbRT, £
DHRHEIAFHBEALTL B THEOEOEH LLFR LABBICERINGONEBTH), BT
BHELBDLEERTILDDD0E . {FEAFIXI ARAIAETEL A LDONED, XFMD HOo0 5,

7, 4ARTRIADENCAHALNDD, TLAENERITKLD,

2) FoShaF (Guignardia) Wtk

BEICFR L BIICTF O SRS BRONTL 201, IATRAIS2LTHS, £ LTI, LIAHH
STFOSDORM LD DOBHTL B ZEMDBUMELTWEFOSAFHLLL VA, 5, 6 ATbiC
BHEFDOIBRDEENRHLLSH LD, 6~TAHAIA»LFDSAFORRBEACL D, £ LTHK
LB ELEVICEEENN S E DX TIOAZATIIERDDDORE L,

HA LLBREICIZIOAZAET, 2E¥2ELFOIBRPHRIND D, ZOMREIE, BHREOH
LW (REZEHR) WWIEA - TR &, THEREROMSCEMMERINS Z E585v, ik, BRI
BAELTTREESIEEL, DEVELILVBFOIREFOSAFORERLLDLNS,

(3) Spermatia Rt

LYEFEE LB, SLOBAT~I0ATEIC, HAEDFELLAHEI LicBMikic Spermogoni-
um AR IhD, ZOHIC Spermatia BRI N D, CHIIKKIZR B L0528, B4E2 b
AHLENICESNS, Spermatia IIFEFREN A\,
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Period of the development of the disease
F 95 H#A M
g,

B
> [— [
Mm:l‘ophoma, C pycnoSPOr‘e) ey asma
E— SRR < :
Sperma,tlo. .
== SEEE P

—] 00

[tT2 73747586 7 &8 9 10 11 2]
Month . .
Fig. 5 mIER & O £ & ®

Life history of the causal fungus.

DlkodiER2 R Lot Fig. 5 Thb,

2. RRFOKH

1) Fo5RFORK

FOIBPSDOFD S AFOHIITOVTIE, HE® 2 BFEMicHE L5, Zhic T, Fo0
S ORUBIE, FO 5 BBBOK L& fTbi, ERRETIET bR,
EELIIZOWEEIGALT2EORBETL -7,

KB L UHEE

196242 6 H28HIC, WRHEOTOSBESHEBR LTV 5dD (BFILE»SEE) % 10cm BRIttt
BRTC, 20KRE Lz, ZhOOEEREDLDE, 1HMRALASOEZRAROEERDIER 30cm
DEE#IZ D5 Lic, ZHIERBERR £ 7 A R FREBOREWOA 0T U TEE Lic, REMIC
X, TR OS5 Y VIChbERFLEAT A FF5 A%, mkH»b 15cm OEEIC & b2
7co THIT 14.8m/s QEZEREYD, ThEN1S, 34, 5HHTASA FHFRAEZTWKLT, »-—#
7 A (18X18mm) %2} TL DHOATHE»L 27,

ABRER

Table 36 DFHE»D, HEBEXK TIXE
Table 36. # 7= @t LOFD 5 FOREC FR &

A SR RESNS, BAK I 1 5%
Effects of wind on dissemination of P - s - < .
ascospores of the fungus produced on RSB 3 ARERA LA OTES -
Japanese larch shoots. EDERESH, TO%5 SRLREL
A OB o o
¥ | B Treatme;ﬁ of diseased shoot FHEIIBD Lz,
NGRS
Time blowed Control (dry) Soakedain water (2) kT O
for 1| hour AFROMIAT 2 12 h i) O %
1 0 1 Bl LD B, 2E¥ORBREITR
3 0 16 27
5 0 2 HEp—1
AR IO HE

wm$7ﬁwam,?ﬁﬁm%mwm#&ww77yﬁﬁ*#5ﬁ%bk,%m%®ﬁbw%%&ﬁ§@
HLT2 B, WTFRORILBCHEIETFRESW LIZ D,
10D 9cm ¥ + — VRIKBK LA E LWT, 1cmOBEI0OHEMOEZ DR, FOLICHIOR
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B 3cmBEILLAHREDDEAFTT OO, TOTRIY Y VIEIDERAFLARAT A FHFR
ZE %, 25°C OFIRBNI4RRIND/ZOLE V2L T, HIEFOETORELRFICI D2 Lr DT,

HEBRR

F S WIBFOBFEEREDED o1,

HER—2

Rk X HEk

PR B ETRE AT O2EARRAD 519624 8 A13RICRE L, MISEICZhd SIRTFRDK
BV LERTRTE A LoD DL, YD BIEED. D& Iem ¥+~ VRAD2% T Fo
ERXORTEEEL L UDEHRLTE V. £DY v~ VD7 X2DONAEIIKtr 7 7v7~—7 (IF 2.3
cm) OKETMZEERCH TS X SKBEZE LA, ThiCiELoBRSES X, 3 RXTFoMNFEIER,
ZOBAOEEE L MM OEET 1L.3cm Tholt, UEDOLORINAERL, 5ETSrICL, 5
EREFRMIZ LT 25°C OFBBNICEDL, HERCKT 52 r=—DRFOFELC XV HIETFOKES
BFRLLIDBTLE LR, '

ABFER

SRERBIADOR H ITRF RO Il S BEOREFROZWE R E DL, 5 AMEXDOEENE LA
AR Edicar=—OERILL, HRFOBETORHEIIAREDLNLD -7,

3. EELIURR

(1) ZOMWBEHOFILHL T F1T 54FRERHE LHBERIT, SL20FHWThIEIL 52, ek
F A ) D& L I —~FHT 5. COBRPD, COREOFELRIZFETD » L DEEL S DI,
MEOERHELEBREINDFOIRTTHS, LiL, fIAFOBRFCHRENITFD ST LATED
BHCERENBRIEFLLOERRE RS0 EELONS, 6 A AR L, ZOFOSFHN
SECRALTET, ENHOLDMIEL LY, LrbREIEED, » 7Y OFHBI»RIMEL
TR BDT, BRAFELNTHD AR LTL b. ZOBHIIEMD k< REFIER S TERIE
L%, ZORHPLRIMEOBRE,»SKETBALKE IR STOSATL, HLVEHKCERIN
SHRFICEVBRRERFE VXTI LERARS,

(2) BREDHOFOSRFORIC X BRENE, BAKLABLLREFLLEDLN, BEREOLDHS
RE S RILIE VLA L bivie,  Lichti='T, HE™ OHED X 5 ITBRIC X > THAL
RRBEOFOSB»LF DS RTFOMESfTbh, ChBEIC K > THREHETRET2I0LEX
b5, BFIEOBRPO X 5 it FRIRAT 23k L FRENER L, HTFR»oRmEFHP e CAHEL
THAREC EF TR T LAY, BELTATRET 2%, MlcEAMNIbINLLEETEHHERTSD
DLEZBND,

X ®RKOBE

FAIRIC DD o FHERORRICOWVTIE, FHDW, FAR-MN - BELL ORELD 5. FHDIT
BHESBOERT OV THEBIHT 2 ERTTH 55, 22 TRLO—FIRFIOVTHE~5,

e X OFHE .
EFREUNT S 2HERBB RIS FERBRMANORELDH 7 = v g (EHFRPERE) 1o
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WTEE L. 19614 7 AL0RTHEAR S A, 4K 3 KiCD EHRMT 21T/ » e FAEAIZOED L
KhTHD

WERD 1 SARZERHDD - LAY ) OEVEFIOLDTH D, ZOMBEDH T <V I2T L ALE
RLTWHDT, WBAORENTEILP o/, ZOBEIZ 5.95m, WEEE 12.0cm Th o, 25k
ml%xbeﬁwﬁmmﬁb,3%*(@%)%ﬁmabr%ibtoﬁﬁﬁ&nm,wgﬁﬁgﬂml

10

_®
%220
—-- 425 K Healthy tree P
_— ?& ?* [\ 1
Infected. tiee // -

2 6 10 14 18 2

Fig. 6 TR L7cH 7 <Y ORERERS
Process of the height growth of the
affected Japanese larch trees by the
disease.

== ALK Healthy tree SO
—— HEKR Infected tree R

Fig. 7 TwLich 7= v OEZKERS
Process of the diameter growth on the
affected Japanese larch trees by the
disease.

THB. 4TI TR (L) BHEBLLTH®
EEh, H#iFE6. 48m, MIEHERELL 9cmTdH 5,
6 TR 5 TR (L) ZHBE LTREESH,
#1756, 87Tm, Y REARI2 dcmTH B, TEAIL 8
SA (L) ZaRE LTREXh, BT 45m
JEERE 10. 4cmTH 5, @HLEKD 3 SAOHE
1310. 06m, [9HEX14. 8cm, 5SAKiZFNhTh
8.37m, 14.5cm, 8-S ARIFEZh-LH 10.15m,
11.5cmTdh %, _

BIREITIC B 7c > T, WERTZWHLBLL
LERESHEEIN TV DT, LMEO1~2
mOEFFT 2V THE, 20cm Z & ITHEFIC T
EHIEHIRIT X 27,

AEHER

ARAROBTE, EE, MERREMEEZLhTHh
Fig. 6, 7, 8, Cdhifi.

FEOEDOFAERDHBBERRECOVWTHS L,
15k (HE) TIHHEL DT YR» D, 156E4%
TREBH I VERESE L TWwicds, 16F4£LRED
BRESRCIEE D, MIEER R ShicT &5%

008 | 2
. - // ,'(5)
———— @2 K Healthy tree 4oy
OF  —WEK Iectedtre S
, ®
004 f
0.02 |
m3 =
T 4 8 12 6 20

Fig. 8 L7 h 7= OMBEKERS
Process of the volume growth on the
affected Japanese larch trees by the
disease, '+ o
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5, £OHED 6 FHOBREREII25cm, ZOMOEFHKERIZIO0cm LT Ev. BFE+s—Fik
i, HEERR 20.2kg TH 5D,

25K (HE) TIHISEADBIEEVOREL L > THY, 6FEOKERI 48cm, ZOMOEFE
BORERIZEcmTH 5, HEER 7.8kgTdH 5.

35A (L) X6 4ERNT 2.01m, £ DORIDOEFYIBem TH L ERII35. 0kgTH %,

4ER GEE) IUEEDER E A%, 6 EMOREILT8cm, Z OFOEFH13cm, KEERIT1L. 5ke
ThH b

55K (L) 136 EMDOMES 25m, ZOMOEEH6cm, thEERII42.5keTH 5,

6 SR (HE) ISEANMBURITRT, 6 FHOKER39cm, ZOMOETFHI6cm iy ERv,
¥, TORFKERIT 22.0kg TH D,

75K (HE) BI6FEADRRESEE SN, 6 £MOREEIIcm, £Fl5cm, HEEEL. 5kgT
H5

85K (fEe) 116 FMORREES 25m, ZOMOFEFEs4cm, KEER25 0kg THH, HLEDHER
55 T O TIIHEES SRR L THERES B L AXeDIE, 6 ~10F8TH15 LiHEEIh D,

DEREBRERLOVTD, BEEREOCI WL LB LRV, HERTITROERL S 5,

MBRBERIC OV T, BEATRMEREOBRLOEELZ ST T, PRI THELTVS,

7%, Fig. 6~8 2L 5L WEARTIIR LD LBLEARID IR L > TWBIEHEALEH D, WEKRTIX
ERROBENTTHRLT VW L LERBH IO LEZLND,

X RRLEEL OBRUMR

LOREDFE LB OBMRICOWVTIE, A& OBRNELDTEETH S LT 2HEED, A - H
D, FED, FESW OHRENRD D, T, 1TV ROEESH OWERBIR BRI © DB
1 OR|ERD D, T, MELETEESRRLEERBRIES D LIBH LR TWS, HRM X
KR EFOYH 5 B L TR EOBEBRERME TN 5,

DEDX S, ZOREORELTERT LOBRKEIEIDDTEETHS, LA >T, ZOHHDH
HEHEL, COREOHREOBO LLEERSFBZLDS30:E2bN5, L0 TREEDLIEHE
ETAR > TRAERLZHRET 5.

1. ERRREECBIEFIHNBENHE

FEEDWE, HI7TVORERSCHVT, MERCHEN LTSV IS CHELL, bz OME
L PICT HOIE LT Z SHB L T > 70, ERERERBIGEILBTHREHTHREmREE
HYORBMIT, DEDXSBRLEIADBD->-OTHEET L7,

FAEHNS X UHES®

EFRVERRINLEEW, SFILEERI934IE, FIHEMM T LT B,

19544FFI 7 7 = v iEHAHEBR & LT, £mEH80x200m (1.6ha), 1block 4plot &1, 1plot
10x40m& L, had7 b 1,000, 2,000, 3,000, 4,000, 5,0004D% plot %X}/, FDEDOOEKK
LITERAR, EIEEK (525 RARIEE 1 272 b 180g), +HHRK (BT 20X30cm OXRZIE D %
ExS505) BIUHELERRMFAR R 7=, D EORMIRIZ1954%F, 19564, 19584 D2 Liz,
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Table 37. #» 5= YERORECES IETTHRSEEDOLE

Effects of stand density of Japanese larch on occurrence of
shoot blight disease.

o :
oA R mDegre% of g::n‘lag;g P?eirceﬁagez%f # & K
Numberof, | 4wt | ++ |+ |dememedime | Indexo
1, 000 1 10 89 100 1.2
2,000 11 13 76 100 1.6
3,000 8 13 78 99 1.5
4,000 20 31 49 100 2.4
5, 000 24 36 38 98 2.6

Note: +++&E % (5) - WEHBL DHZLT, RIFLIRET HDTEES K — Fik
ith, FEREMEEAETRDbhEVWH D, Trees affected
severely.

++ i F(3) e DIV BERBLLDOh, —RLTHEARLZLDLNhDD
®, Trees affected moderately.

+ MoE (L) e LR BHEERLLDONEHD,
Trees affected slightly.

— o2 (0) e Healthy tree.

#% 2= BE Index of damage = Sa + 3b § le + 0d

FEALE Number of trees affected severely. N=a+b+c+d
- hEAZLF Number of trees affected moderately.

MEAREE Number of trees affected slightly.

e AKZA% Number of healthy trees.

Table 38. # 7 =Y HROEFRIEEICE XIETHERDO RS

Effects of manuring to Japanese larch forest on occurrence
of shoot blight disease.

5 " BB WEEE | oy o= om o WEER | W EE
Tree Chest Degree of damage . Percentage Index
Plot height diameter of damaged of
(cm) (cm) +H+ | A + tree (%) damage
I)C%ﬁnf"rﬁo’}a S 448 4.7 9 2 | 6 100 1.8
2>ngnd$anéz 479 4.9 7 24 69 100 1.7
3) REEHAX
Burying with 459 4,7 8 19 73 100 .7
fallen leave
4 2)+ 3) 433 4,3 14 12 74 100 1.8
|

S WEERONEMIIERENAEEORRICL S,
ZOWHTEFIEOR D BN X\ L 2 HIEL, EHREENETEHD. CORERTTLA
HREETHEHEEASD S, ZOWEILAL LD 4, SENIPLRELICDDLEESN D,
SRR OB EFEIL19614E10 B 11~12 FIT T o 7o RO BDOERKK OFARIZHIEH K I DWW T
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v, BEAE, BB L EHEILK & OB ODOFEIL, 3,000FKIC OV TiRok. ik, WEKR
OREOEEIHERORE (FED]) itk -7

HERR

Table 37 (T LdT L E D, X OURBNEL LD ONTRREESEL R HEAVHL,TH S,
D EIC 3, 000AHH X DELHK T I HHERBE T RIT Table 38 DL xDTHS,
LOERDPD, COBREOREDETIE, BROEVEDNLAVLDLEEZLNLS,

2. EMARELCHIFTHREOME

BEBIELTH T =Y M0 X ORIONE L Bk & OBRIIEELOT, 2E¥REHZ DT 5.
ALH—1
COFEMITEFR—FE/NEOREKT, b EIFREL, BHIEHR CERIboER IS <,
EEIX 480m, TERDIRBV-OEFIT 380mT, 100mOEFENH 5. HARIMEOEEPLEEL T
EMHCEAOHE»SL 50T, HE0 AL OBVILHTH D, T ORSITERIC1952~1954F1C
EREN/H 200ha DH <Y HKTH S,

19614E 7 A2LHiT, W & 1 BAERK Hic ¥ 60~80ADIEARIT>WVWT, 3~5[E< 93K L THEAKMIC
FELI

RERR
Table 39. # 7<%y HROEMBEREC S JFTHHOZE (BFR/N
Effects of landfeatures on occurrence of shoot blight disease at
Japanese larch forests (Kotsunagi, Iwate prefecture).
. P E B OE W oE OE woE E
N B oot dna s 5 5 W%
Degree of damage (%) Percentage Degree of
Plot | oa + gfegama(g%% damage Remark
N
Windward, top 39 58 3 100 3.7 480m
B Lk g
Windward, mountain- 28 53 19 100 3.1
side
Bk, A
Wi_ndward, Valley 2 22 74 98 1.3 380m
BT 7 &
Leeward, mountain- 6 87 7 100 2.9
side
BT, &
Leeward, valley 0 10 27 37 0.5 380m

Table 39 OfR» 5, B EOEFHTIHMEARL PEAZTRIILEL, MERITLSbTLT, B
KidE o7 oo T UTHARDOEEDNA~TmTH S, RIBVCOBBTRESICHENDLL KR
2T, T2, MTORETIIELOPEL Y bHENDSHL, BETRDL - L0 <RD, Hi#E
HA <o TV BT L LR T, HADKERIOML LITELRIFTH S,

A H—2
AFRPRIOIINABFEBEOEILN Ok 700md%) 200ha OXERLTH S, ORFILE
SRS 19572 B M TN b DT, RIBWIGE - TEZHEES, BT CIcREDTBHFBOL 5
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Thb, CORALDET U EXDHPTDORTOMRSITOWCTHEL 7.

FAEH— 3
HFHREEHRORTILROILEILE O BTHNOKRS TH 5, T OHHILIEICRERIT R bivi Sk
WEEELTH, BOWTHERHRBREEL, ThbMERRE R - TV 5, BERAROSVOIX, KEHK
(719.3m) OILET, HIEETHBMID Y, EHEIK20EEOKITH D, = OFEEOHS DAL
it o7z,

FEM— 4
EFRERORTIFROWE BB OKRTTAOREEIL (7T00m), HAIL (678m) OILETH S, D
HIAAIIRGE D I R ¥AMEZ DT S, HIEERILT <Y, EIRICIZ19554 £ 1959410 7 5 < v A S
7o TOBMHDO TENCIIREREED & 2 A BH VA, EEIAESOKIRD L DI LicKks Th
5, COWHTITE VS T < v EKESR L, ERERFECLsb0LELZLONS,

AERR

Table 40 L LT kD, WTFNOFAEMIC IV THAL x SHTEEESSL, BT TRIEL,
PRER T, B EEETORMIERZ LDT,

Table 40. #»7~<YMOEHFREECK IETHROLE
Effects of landfeatures on occurrence of shoot blight disease
at Japanese larch forests.
EFREE LA Tamayama, Iwate prefecture (12/Vi’62)

WA & HE XK woE OB OE woF OB | W OEFE OE
Number of Degree of damage (%) Percentage of | Index of
Plot investigated ’ damaged tree | damage
tree + 4+ | ++ ’ + (%)
E‘Lmn dward” 200 33 46 21 100 3.2
B ceward 300 0 3 31 34 0.4
HEHREMEFHAT  Takko, Aomori prefecture (18/Vl’62)
R iward 250 73 24 2 99 _ 4.4
L 380 25 41 33 99 2.8
Midway .
Leeward 290 0 3 28 31 0. 4
MEBERT  Mizusawa, Iwate prefecture (28/Vl '62)
B dward 380 0 1 45 56 0.8
Midway fi 300 0 1 2 28 0.3
Leeward 950 0 0 4 4 0.1
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3. ERRRBECBXEFTHEERSORE

AR OB

S ORTE L OWHEE 400~600m DEDZ WHIEDH 5 < YRS TH B, ZOFHEE, KEDH)
Wcris Y KEMO» 7 <y OEWS S Zinbh, ZTORD XL, EMROBEEXTLAL ST TV
Vo & ZHH2 R EME I RIATE B D SR I Z OBERBEELBHL > TE T 5,

(1) »5=yHROFRFICH XIETMBREORD, EHEROTE

AL X CFHEFE

19524 6 H28 HITHRAH, MREDLID X o 7S T, TEBRIMELZBEF»52E0 & 5> AT %
BAT,
1) JREBINIIKS - KERORES 2 7 7 ~ v BAckk (BE#920m) N% 1.5ha KBV, 1953
T hFwYRER L,
2) FBORESEKR LIS 1) OS2 150miEs D id7h/ofy 2 had kT, 19524Eich 7
< HEMR S Y, FEARTER 7 = Y AR E R T,

ThE 2 EFTICRER LT,
3D TH=Y, BT VRS 2) OMGHE 200m (T ARG TH S, INEREKERL, 1955
BT HIVEH TV % I~5FTOFRKICIRIE L 35ha OGT, --fFCH 7 <Y OFOEH
(=128
4) KEFRREARS - 3) ICHHHEE L7-19534 1c ki 2 019 72 50 ha DA R K4 AL i,

19624F 6 A29 FiT LA L OFIA LA A S AR TH L CHB &2 778 - 72,

FEMR

Table 41. # 5~ OEMIEFEAEICE XIFTHEHEORRZ L ERETHOZE

Effects of mixed planting and dimension of afforested land of
Japanese larch on occurrence ‘of shoot bllght dlsease

|
e : = B OE woE R % oEE
o K 5 wkn w s 5
= Number of ngrfafa Bf dam?_g_e (0/_)‘ Percentage ! Index of
Plot | investigated | \ | it of damaged damage
i tree _—_":':j-___ ,j_-+ |t tree (%) ! _
|
[RZER PRI ﬂ%
Isolated stand in 200 0 1 49 | 50 0.5
broad-leaved forest '
%ﬂmﬁm%ﬁ%btﬁﬁ
Stand in new cut-over 200 1 3 ‘ 78 0.9
area : | |
THh=Y 7;»:3&%5? '
Mlxted stand with Jap. 400 1 10 87 ‘ 98 1.2
red pine | | ‘ ’
—_— - — . S - S
KEREHHS | 1 | |
300 4 2 | B 99 1.6
Large pure stand [ , 1 |

Table 41 W L®F & kb, [REHMKMAIT/IEKITHEE SRS TRIEERD L L, KEREMKT
BHEOELFTNRREV. T LTT #< Y L 7= OREFHEX AT DRAHK T, SROWEI TR L
7‘;:‘/\0
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(2) EHIRORRICIH JIETHOMKS D

FAE—1

EFINOEALET, 75 <Y QRAE L IRERSE (BE15~20m) ZTEH LT »> CTEE 800m, H
100m DEXLTE (B AR, 19554EIC H 5 < v % 3hk Lickk 52t 500m ORI T 2 27 b 5. =
D2 DORFITENT, hREf, BEEHEAKGETE QLD 0 4pFicksvyT, 1006 Fo0EERI>
WTHE L, '
HEHR

Table 42. FEROMBEKIEH 7~y KOERREEICS IETHE CAFILUK (1)

Effects of neighbored broad-leaved forests on occurrence of shoot
blight disease at Japanese larch forests. :

. U B OE | B OE R | B OE K
B OE B | OE W =
Plot Degree of damage (%) Percentage ! Index of
Plot No. +++‘ ++l + f;?m“el damage
S S S S 1 0 0 26 26 | 0.3
Forest edge at foot
of mountain i 0 0 58 58 i 0.6
th o R 1 1 1 72 74 0.8
Midlle I 0 3 - 13 76 0.8
5 B MK % 1 0 1 73 74 0.8
Right forest edge I 0 0 14 14 0.7
£ W & % 1 0 2 72 74 0.8
Left forest edge I 0 0 69 69 0.7

Note : FH&EZAL Number of investigated tree, 100,
FBMGET =y, [RERIRRH, #Ef20m,

The investigated forests were surrounded by the broad-leaved forest
mixed with Japanese red pine.

ka42LLbT&%DT%%ﬁkkbfuﬁ§#¢KWb,&#@BT&V%L%LV%#&M
Chﬁﬁ?vwﬁ%W®m,Eé,%@ﬁﬁ&&@ﬁﬁﬁ@%%#&%tk%bb?%@&%i%héo

A2 ‘

EFIMEMILET, 8 500~600m 255 1955455 D 16 ha OEMMOKS TH D, OKGD
EEAERROBEDIZT L AL VAELD H 5= viEKILE, RROT »~ v L RERORAHK (B
15~30m) TH 5. HHl QAED Ll CFE) RREMMKICEL, i, 50 ha lkos 7<)
BSOS TV B,

FEMPTIEA L OME GEHD & TEMkE (D X ThRED 3 7 FiTh b, &, Rk
%D T8 E TOMMEE 1,000m T, EEEITH 100m, GO FEZ, W 5H50mOHEFENT
b5,

19624E 6 A30H Iz, WHEARIZRDOIO 100K 2L L, WEREI LKKSL, SHICHERD & h
4 (19614F) L4 4F (19604F) DRmEEE#HE L.

HERR
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Table 43. JUOMBRENKGHH 7 ~ v ROEHFRERC S JETHE CEFLE (2D
Effects of neighbored broad-leaved forests on occurrence of shoot
blight disease at Japanese larch forests.

PR N REE B IR IV
A OE ® oM ' W& > Average number of
=  Degree of damage (%) Percentage Index of | infected shoot
Plot e+ | ++ | + gfegama(go/‘:% damage 19604E 19614¢
. |
Forest edge at 7 41 50 98 2.1 0.7 12.7
the upper part
i ES i
38 49 13 100 . 3.5 3.3 36. 1
Midlle ’ :
b [ B '
T O M #%
Forest edge at .9 14 56 79 1.4 0.8 9.8
foot of mountain ‘ |

Table 43 LT KD, MFOWEIL LB -THD, LLAXTHTHE N TWHLLESLY, D&
T1960~19614F DI E DESTIKAED, PR TRIMABZITHIT 2 X D I KILRV,

4. EEBITRER

(1) #7=yOEERMZEREFLELRY, BHEAITREVWER®S S, TLT, 4 000KKLE
T, LKEHWENELLDDT, 3, 008BNBERYREIAHTHS S5, ks, ZOBFEMIR CHEL
NOEEROBECOVWTHFERTH S CREEX).

FHKCHEI S WRRIC OV Tik, BEERT- 2RO 4IRS & 3% & OBRR S 2B T 50
ERD DB,

(2) MU x 5O TIHDOTNE Z AR~ TEIRIBAZ L KHEENS <, MR, BHE - 17,
RS, [EA - )12 OW|EE—BT 5. hidS%0 s T < v EREoSEEI+5TER LT
NERBRVT & TH D, Eic, BIEORHTCR L WADEMR, HENOARER EOBRICOWTIE5H
THEHRETTHLLERD D,

ks, BELSFERICEDBFEOVDL LS LW & LT/ O R FORSERINS (Kl Guignardia
cryptomerige Sawanva) BB 5, iz, B - PUET IE, F 2 OIFIR (I Phomopsis fukushii
Tavaxa et Evvo) TIIS&EMEHES TR LL, BAPBRODHELEL, BEKOBEIAE VL
W, TOXSRILOEIHEKLTS, » 7 ERRORELHE OBERITE ITHELH L LTHIFD
h3,

(3) KB ET H = ORTRICBHET 5 1 7 < v RS 3 X ORI b % AL 7/ E R O ISR
GTREENSLI e CNIZR LT, KEROBMKS CREESS VRS D, HED, Ik - e
WOWEEL—HT 5, LrL, BERNCINERO» S~y heRET 5843 EROoER, i B
TR ERTHITRFT LW EIEME, $7c, #F< Y ET H= Y ORBHEROTIRIELKTIE, »5
<y DEEBETHE LD, BEME, OV TIREHROBRAEAS L DERA, LEs-T, Fk
BRI ST H 7 =y DS OBMBERPRVEELTOBIC, 75 <Y kiEkT 5 0ERD 5,
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Xl ¥ B

C DG IIFE D160 7 A 519624118 £ CTOHMIC, RIS EZHREL TEDTERN T <
Y EERICE T AR ERE DD TH S,

1. FAEFICET 5 H T < Y ROWEERIL, FE T 20,000ha 22 LTWw5, Y ITmERE
BA L7 ORI T <, 204U EATH BRI Lz £ 5 & DB IB IS 25 BB ST < fve L
L, BEOFAELTELDL, ZO4~54RKT, I0ELLUNOLImMMIIOZULEZ LD S,

RAKRMOBEIEEIFRAL D DSV, T, HRLF~ORAR, BRENTFEILOFREOBALL -
TEbNIFIREDLD TS,

WEOS M ERFIT S L, WRECET S, BLUOLKLILE, SEbFOXEMkb, &R
B L HILREERTAOREWVIREETH D,

2. ﬁﬁ@@ﬁ?i@iﬂ@fﬁ’ﬁ%@?ﬂﬁ g Ui, AICOVWTIER Physalospora laricina Sawapa
BEVLITWSA, EHSIXIIAS D T LAd 5T Guignardia laricina (Sawapa) Yamamoro et.
K. Ito KA L,

3. BB HEEER R X HEELERIR, BR® O Gibberella lateritium O 7 733 % ks
IFERE I, LL, ENTIRAGELERTY ) v AV TRECROEI VI ol

i, ENTIRBERROMA OREROBMBEBETIISvRKG LA,

4 FHRERICR LT O S IaF L ABF2EEIRE LT, » 73 Y EOHBHOAHD S O &
ObDIEBEITR 010 XTOBRPLEPBNERFREREL, HEDSWH, BETH2RD IR
THEBICLrDLII,

Fie, NIRVECAMESLTTCERITT, HEFRROBEEEBZ LLIS, BiReiEE L,

5. FYTAT 7 —HRHATTYRIMKEFUCHELZRR L, CORREORE, £MmnE, h
BRI X SRR E OB 2177 o 7ok R4S,  Guignardia laricina & [WE L7,

75 =Y BUSNOHEHBEICH LT, BEERACIIRBDOLETERRBREZTR, o<
ROBEDLNEV DI, 6T ERLV,. L L, ZOEBHETHERZALDLRIHBORRE
FOTREMIE T < BV b D EE X Hh b, '

6. #I7=VEEEOBRRGC X SHHEES 2 2 HBEELCER2L, BUFTHFsLo2&0
ERVTH B, ‘ ’

HHTAYVAINTRIY, AV T2V ATV, AVTaTHFTIIX=RY HITYY, =RV HITTY,
FARYX=RVHIFIRY, FavvyITIY, J4=Y,

ks, MBSO S T =I5 ALERORR S HRERDOIF & —H L,

ks, BEH T <Y OWEINIE2EITITINIEL D Wb Us LB LFERIE, [BEEHOECLL
Ho LR L,

7. AT, FOSHFLEDTHFAKE 2% 7 FYHERTIBHUDNTHRRICEY Lic. 77 < YHE
FAN TRV FED, » 77y HESTTRIFREGRHSA L DR S,

8. fAlaTIx 15~35°C THRH L, BIFRHIT 25~30°C, F05aTId 15~35°C TRIFLFEH -
zrobh, BEREEhEh 28°, 25°CHHEICH 5. REFORAITTERFR L VPTT 5.
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9. FRIITFIXBIRIEE 100% TIXFEER LV, 8% TVWH LS LLETL, UBLUTTREENET
b, THICKE LTFO S FTIRMUBEETIRBIFAFEENL LDLNS,

10, WRAFORFRT LD VRTELRTL, BFEOEFTIIVHL UL LVESRY, LIHBRTFOD
55aF T pH 2.2, 11.0 THHEHF L, pH 3.2~10.0 OFFATRIFLREESFLbID,

11, = v =—ORFOIVEFREKE, FERRY avlERE T+ ¥ 1 EERTH 5,

BEEELE N 7 7Y OBBOHFHROBKITIE, BABLETD Y, RRQIEIZENLNZ 2L
PDONI. £ UTHERANS SR, 2 BOENERAINTFREBIATORREEE L.

12 2 r=—137°CTOFrRIEFTLP2D, 15~30°CTRAEL, @iz 25°C [{HEicd s,

TR RALE PN O T D BRI KT BARMINE, EBLTIE 135°C, 304, MBELTIE 55°C, 5 st
FEWT B £ LT 40°C DRMOI6KFRTAIETIREE R L V.

13, 2 v =—DRWIL, BERTAFTHSH, pH 4 0~7.2 TIHSk Y BLEET 5.

4, WEREOEFELZO>EDLE DY THD, YFEOBHHBACBI—HOTALIFOS AT EbTH
DIFMAFISEET 25, 5, 6 ARARDLEFDOIBREFOSAFAIPALCERINT, FE1LIREGE L
b, TDHOEDIVTHKETTFD I AFREEINTERIRICR 5,

56 AP TAI»ORAELIILDKETIRA EHLN S YEDOFH LWEIRICIE, MDA IWFRER
TAFHERINT, IhHERREL S, YEOBRCFOSBTFHERINSDIE, 10~11AZ 555
THd, £k, MAEOBRHCDFOSRFORREN»H5,

15, BRBHICHZE > 1B EDOF O S JaF o, FO 53PPoK LFETRbh, TkikED
L OP LI TRbhisv, DEHBFIIRTFREPSIRCEHING T &30 L, Toailificiit ko
THihIhd,

16, 22 DRERIRDE RN 21778 - H R, MERSAFTIRCE»Shich 0TI, AduckE
BRESETL, LEMICEem OREEZTHCTE Lo/, BHERTRELERRELLLTHL, #
FRED LW T L,

17. ha 729 1,000, 2,000, 3,000, 4,000, 5, 0004HEHDOEFILED N T <Y kFLEWT, BE
AEL B ONTHENE L L HHRZ R LD,

18, AL x SHICH T 25 7= v ikiE, BRTHEOLDIZHRTWHE U LI HEREr 72, £ L
TEXOHEH TR OHETLZLDLI,

19. REHET H =Y ORZHRICBET 55 7 < ¥ K5 & X ORI s iz £ /e E iR O IR H
TR ENDIL D > e CHIR LT, KEEOBEMKS TIREES S WERE 5 & i,

T A=Y EH TV OMEHEROTIKIRZEHRTIE, EREOERSRIZL EDONLD -,

X Bk

1) HABZ - MTNEX - @38 E- KERE: 7 7 <Y BHREERSTOREICOWT, TLIRKE,
99, pp. 1 ~5, (1962) '

2) Bier, J.E. : The relation of bark moisture to the development of canker diseases
caused by native, facultative parasites.
L. Cryptodiaporthe canker on willow, Can. Jour. Botany, 37, pp.229~238, (1959)

3) ————: Dittol. Fusarium canker on black cottonwood, Ibid., 37, pp.781~788, (1959)
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~164, (1961)
59) ———: h TV EHRETESE, FHEE=-~X, 10, 8, pp. 165~168, (1961)

60) DTy RRCBET AR D, RERN &L oLiESE, WRITR, 142, pp. 174~202,
(1962)

61) P H T YEHREOTO S EFOMMIcovT, (FH), T2EBHKKELEH, pp.295~
298, (1962)

62) P FRYERREOTFD S AF OB 2T, Fckd Bhtt, JbhmkE, 163,

pp. 289~293, (1962)

63) D 7 =Y ERRICOVT, FLIRMK, 100, pp.106~115, (1962)

64) FH B EREOEHSD (6), FHAFHEE 20, pp. 560~562, (1933)

65) PEMONREE, £&E, 17, pp. 25~28, 39~44, (1942)

66) HREE - HHASE:BMIF<Y, BEAIT<YBINEDTF» 5~V ickiT otkkm (Phy-
salospora laricina Sawapa) DEFRIRILITOWVWT, 68FEHIKALEH, pp. 254~255, (1958)

t h T = SkhiR (Physalospora laricina Sawapa) 3 57%% (E ), 68E A MK

k43, pp. 362~363, (1958)

67)
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Explanation of plate

Plate 1

A, AcErIhicn 7 < v ik (9 Bda)

A suddenly infected young Japanese larch tree by the shoot blight disease (Middle Sept-
ember).

B. FMIAEESHINTIES SRITK-7H 7= YiEAR Q0A LA)D

A Japanese larch tree like a broom as the result of repeated attack of the shoot blight
disease (Early October).

C. SEOBBPELINI DR Ry 7 <Y HEKR (7 AL

A Japanese larch tree which was damaged at the top of stem as the result of severe at-
tack on the many twigs by the shoot blight disease (Early July).

D. @FhaRELLk,rIhinsF<yoREF (6 B L)

Heavily infected sprouted shoots on stem of Japanese larch tree (Early June).
Plate 2

A, » 7Y EHOREL LS Hbhic B8 BIEOREOSHS S Lo ,) (108 B/

A diseased part appearing in a ligneous stem of Japanese larch seedling. The resin is
obvious (Early October).

B. $lERHERTK Lich 5~y Bwts (7 B La)

An infected shoot by the shoot blight disease showing lesions on the needle-leaf (Early
July).

C. #&hor7<v R (3 8L

Overwintering infected shoots of Japanese larch (Early March).

D. #7=yYELHOHKE (108 L4a)
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A O-year-old seedling of Japanese larch infected by the shoot blight disease(Early Oct.).

Plate 3.

A. P ITTYOWMEROBR X5, RENAIBEEORTRTHS, (7T AT

An Infected top of shoot of Japanese larch showing black points (pycnidia of the causal
fungus) at the under surface of needles (Late July).

B. £/ 727 7 —HOFHOBEH %3, BENARFEAOHTHRTH L, (9 AT

An infected shoot of Douglas fir seedling producing pycnidia of the causal fungus
(Early November).

C. ¥77R7 7 —BmRBICEESNCTFO58 X3 (117 EA)D

An infected shoot of Douglas fir seedling producing perithecia of the causal fungus
(Early November).

D. #7~<YBRBICHEM S/ Spermogonium (8 A kA

An infected shoot of Japanese larch producing spermogonium of the causal fungus (Early
August).

E,F. #»7~<vONEORREOBIE 2> THbh 2 FERMERS x 2 (6 AT

Stromatic structure containing perithecia produced from the bark of Japanese larch
shoot which was infected last year (Last June).
Plate 4

A, 7 7= YRR R S IATR X350

Pycnidium of Guigrardia laricina produced on Japanese larch.

B. #/77 A7 7 —BRECERINIARTRR X350

Pycnidium of G. laricina produced on Douglas fir.

C. #» 7=y BREICIEKE 7 Spermogonium X250

Spermogonium of G. laricina produced on Japanese larch.

D. # 7= YHRICIER L2 F® 5% & Spermogonium X250

Perithecium and spermogonium of G. laricina produced on Japanese larch.

Pooeees KB F O 5% Immature perithecium

Seevens Spermogonium
Plate 5

Ao H 7Y BRI LAFO 53 X250

Perithecium of G. laricina produced on Japanese larch.

B. #7727 7 —BRHIERLILFO S5 X250

Perithecium of G. laricina produced on Douglas fir.

C. HEHARIBIATEBCRFRLLIS<VE

Shoot blight disease on Japanese larch seedlings caused by artificial inoculation with
«cultured mycelia of the fungus.

D. HEEACIIATIEECRBLAT I~V

Shoot blight disease on a Japanese red pine seedling caused by artificial inoculation
with cultured mycelia of the fungus.
Plate 6

B FTYEICTT HFD S5 fAF LA L b EERRER

Results of inoculation experiments with ascospores and pycnospores of the fungus to
Japanese larch seedlings.

A. Control
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B. #EHEH~TFO S ATERS

Inoculated with ascospores to uninjured seedlings.
C. FHEH~FOSTERE

Inoculated with ascospores to injured seedlings.

D. &EBE~RATFER

Inoculated with pycnospores to uninjured seedlings.

E. BHE~WaTEE

Inoculated with pycnospores to injured seedlings.
Plate 7
BIRVWEL ST T AT 7 —HOWBEICH T AL LEERRER
Results of cross-inoculation experiments with isolates of the fungus from Japanese larch
and Douglas fir to both these tree seedlings.
A, F7F5RT 7 —OfRIETFH B LR
Isolate of the fungus from pycnospore on Douglas fir.
B. ”
C. #7=YDFD5IFH55H LRk
Isolate of the fungus from ascospore on Japanese larch.
D. ”
E,F. X7 7RA7 7~DFD50F5 5458 LicHk
Isolate of the fungus from ascospore on Douglas fir.
Plate 8
KiEH 7= DM ERE
Damage of various larchs caused by the shoot blight disease.
*v 3 27 HhF<> European larch.
WERT A Y B H 5~ Eastern American larch.
IV 2 hTFIYX =k HF<v European larcnX Japanese larch.
=%kV #F<> Japanese larch.
/A=Yy X=kv#H#Z5<v Chishima larchx Japanese larch.
F. #=2v%v#%~v Korean larch.
Plate 9
1. &N 7 <Y OEEFREERE (03%)
Damage of various larchs caused by the shoot blight disease (Continued).
G. /' 4=v Chishima larch. ’
2. HIEREERL, BEOREHGBEHERLNIRE
Symptom appearing in a shoot of Japanese larch stock which was infected later last
year.
3. REEREEXCRIL2v=—0KH
Mycelial growth of the fungus on various agar medias (at 25°C, after 7 days)-
a. Ty #A4EFERXK Potato agar.
b. FHHREKY =V HEX Sarro’s soy agar.
c. 2VHFEX Yeast agar.
d. Waksman KFERX Waksman’s sol. agar.

Mo Ow R

e

Czarexk KX Czarex’s sol. agar.

[
.

Ricuarps XX  Ricuarps’ sol. agar.
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4 =z2r=—0OFEFLERELORBRK
Effects of temperatures on mycelial growth of the fungus (after 5 days).
a,10°C; b,15°C; ¢, 20°C; 4,25°C; e, 30°C; f,35°C.
Plate 10 .
T H A4 TERECKTHRTFHROBRCE XIETHBLIBE L O
Effects of sunlight and temperatures on producing of pycnidia of the fungus at potato
agar.
A. % 25°C~25°C Dark, 25°C (at day) ~25°C (at night).
B. B 25°C~10°C Dark, 25°C (at day) ~10°C (at night)
C B§ 25°C~25°C Light, 25°C (at day) ~25°C (at night)
D. B 25°C~10°C Light, 25°C (at day) ~10°C (at night)

Studies on the Shoot Blight Disease of Larch I.

Kuniriko Sa1d, Yosuinort Yokozawa and Tsucio Suon

(Résumé)

The shoot blight disease of Japanese larch is the most destructive disease in the plan-
tations and nurseries in Hokkaido and the To6hoku district, northern part of Japan, and
the damage is gradually spreading southward. Therefore, the large larch plantations in
the Kantd district and the Central district, these being habitat regions of Japanese larch,
are in danger.

The area of the Japanese larch plantations in Japan suffering from the disease amoun-
ts to more than 80, 000 ha. ’

According to S. Kawmer (1956), the disease has been observed since some 30 years ago
in Hokkaido, but the investigations made by earlier workers were very few in number
until 1950. The reason for this could be that the total area of larch plantation was yet
small, and the damage caused by the disease had not reach significant proportions. In 1950,
the causal fungus of the disease was first described as Physalospora laricina Sawapa sp. nov.
by K. Sawapa, who reported it produced shoot blight disease on Japanese larch seedlings
in the Tohoku district. Since then, few reports have been published on the disease.

In the T6hoku district the damage to larch plantations caused by the disease had been
overlooked by foresters till 1958 on account of the extraordinary resemblance to the damage
caused by wind or tide water. V

In recent years, as the planting of larch increased, the damage caused by the disease
to plantations and seedlings in many forest nurseries has become widespread over the
northern part of Japan.

This report deals with the experimental records on the disease in the Téhoku district
which have been performed by the present authors from 1960 to 1962.

Distribution of the disease in the Toéhoku District

It was recognised by the present authors that diseased old larch trees had been infect-
ed by the disease for the past 20 years or so, but about 90% of the affected plantations:
were below 10-year-old stands.
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In general, the damage in the coastal district of the Pacific Ocean was more serious
‘than that in the coastal district of the Japan Sea.

The causes which distributed the disease widely in the coastal district of the Pacific
‘Ocean were thought to be as follows :

In the district concerned, the causal fungus of the disease has spread widely for more
than 10 years, and the planted area of larch is not only large, but also many larch stands
which front the sea are distributed (Table 1, Fig. 1).

It was frequently observed that the causal fungus was introduced by the affected larch
stocks from the regions where the disease was widespread to those where the disease was
not spreading.

The severely infected areas in the Tohoku district are summarized follows :

1. The regions fronting the sea and hilly regions connecting the seaside : Northern
part of Aomori prefecture, Iwate prefecture and northern part of Miyagi prefecture.

2. The mountain side or the foot of high mountains: Mt. Iwaki, Mt. Iwate, Mt.
Maemori and Mt. Monomi. :

3. Large tableland regions : Kitakami mountain system in Iwate prefecture.

4. Large valleys crossing the Ou mountain chain: The regions along Hanawa Line,
those along Rikuuhigashi Line.

Dense fog and strong wind during the summer season are regarded as the common

meteorogical conditions in the above mentioned areas.
Symptoms and signs of the disease

Symptonis

The disease attacks not only adult larch trees, but also nursery seedlings, and the in-
fection occurs only in the shoots growing this year and not in the old twigs. The infection
of the disease to the hosts occurs during early summer-early autumn, and the development
of the disease is seen from mid-June till mid-October in the T6hoku district.

The symptoms of the disease can be divided generally into 2 types from the difference
of the period of infection. The one is the type hanging at the top of the infected shoot,
and the other is that standing erect.

The first of the symptoms show themselves 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 affected part of the shoot fall off except at the top where
brown dead young leaves remain, and the leaves remaining are frequently observed in
winter (Plate I, A; Plate 2, C,D).

The diseased part on the shoot turns purplish brown and shrinks ; in many case, resin
exudes from a part of the infected shoot and it develops into a mass under cool tempera-
ture (Plate 2,A). 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, the
secondary growing small shoots and adventitious shoot sprouting from stem, but also at
the middle part of the shoot.

The above mentioned features are the typical symptoms of the disease and are observ-
ed from mid-June to early October.  After the period, the shoots affected in the ligne-
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ous parts do not hang and remain straight (Plate 2, A). Sometimes the symptoms of the:
shoot which was infected late last year appear in early spring (Plate 9, 2).

The heavily damaged larch tree which have been repeatedly infected by the disease
becomes like a broom. Occasionally the top of stem of infected tree dies as a result of
the serious damage to many twigs (Plate 1, C).

The causal fungus attacks not only larch shoots, but also the needle-leaves. Generally,.
scattered spots on the needle are first infected. @ They are first brown surrounded by a
faint yellow halo. As the disease progresses, these spots increase in size and coalesce,.
and the diseased needles soon drop off (Plate 2, B).

Signs

When the leaves remaining at the top of the curved shoot become purplish brown-::---
in late June in earlier cases:---- 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.

The pycnidial formation is seen generally until late autumn (Plate 3, A).

In summer-early autumn, the spermogonium of the causal organism appears on the di-
seased shoot (Plate 3, D).

Generally, blackish granular points are produced on the diseased part after October..
These are the perithecium, the ascigerous stage of the causal fungus.

The overwintered fungus in diseased shoots continues to produce the perithecia until
autumn (Plate 3, E, F).

Causal fungus

In 1950, the late K. Sawapa described taxonomically a fungus Physalospora laricina Sawapa.
sp. nov., as the causal fungus of the disease. = In 1961, T. Uozumi made it clear that the.
causal fungus of the disease in Hokkaido and Téhoku district was identical with Ph. lari-
cina and the imperfect stage, Macrophoma.

Recently, S. Yoxora reported the results of observations on the morphological charact-
eristics of the causal fungus collected from various localities in various seasons in Hokkaido.

In 1961, W. Yamamoro transferred the scientific name of the fungus from Physalospora
laricing Sawava to Guignardia lavicina (Sawapa) Yamamoro et K. Ito with the consent of K. Ito.

The above innovation of the scientific name was performed in accordance with the opin-
ions of European mycologists for the taxonomy of the causal fungi of anthracnoses and the
kindred fungi. T. Kosavasmt commented that the Yamamoro’s opinion required further in-
vestigation.

The present authores used G. lgricina for the reason that the Yamamoro’s opinion was

affirmable at many points.

Morphology

The ihorphological characters of the fungus observed by the present authors agree very
closely with the results of ealier workers (Table 2).

Prethecia are formed singly or in groups on black stromatic structure, ‘and are black
globose or subglobose, measure 290~320 X 200~230.

Asci are clavate, hyaline, measure 119~146%X28~32 and contain eight ascospores. Filiform
paréphysises are formed abundantly.  Ascospore are one-celled, ellipsoid or fusiform, hya-



—140— HEABISVIRRE 58 156 5

line or light yellowish green, and 24.7~32.9X8.2~14. 4 in size. Pycnospores borne in pyc-
nidia similar to the perithecia but thinner-walled, 256~334 X 272~357, in size.

Pycnospore are hyaline, one-celled, ellipsoid or ovate, 20.6~32.9X8.2~10.2x in size.
Spermatia borne in black globose or subglobose spermogonium, hyaline, one-celled, short-
cylindric and 4.0~6. 8% 2. 7~4.0pn (Plate 4,5, A, B).

Pathogenicity of the fungus

The several methods of inoculation experiments with the cultured mycelia of the causal
organism to larch were performed to obtain the simple technique of inoculation (Table 3).

From these results, the following satisfactory methods were obtained.

1. This accorded with the T. Matsvo’s method which was used for the inoculation of Gib-
berella lateritium to mulberry trees.

Each green shoot of larch was sterilized with 80% alcohol and washed with sterilized
watér, and a peeling abrasion (3.0mmXx2.0mm) was made with a knife on the bark of
each shoot. The injured part of the shoot was inoculated with the hyphae of the causal
fungus. Then the bark was restored to its original shape as if it had not been injured and
was painted with vaseline.

This method was suitable for the inoculation at field, and the painting with vaseline
could be omitted by the covering with poldthylen sack (Plate 5, C).

2. The pieces of the mycelial colony of the fungus were placed at the tops of larch shoots
and the plants were placed in a humidity chamber and held at 100% relative humidi'ty for
2 days.

3. The mycelial suspension was used for the inoculation and consisted of two 6-day-old
petri plate -cultures of the fungus on potato agar mixed with 100ml distilled water in a
waring blendor. After the spraying with the suspension to the tested larch the plants were
placed in a humidity chamber for 3 days (Table 4). ,

The inocuration tests with ascospores and pycnospores of the fungus formed on affected
shoots to Japanese larch stocks were carried out. In these tests the diseased parts produ-
cing the ascospores and pycnospores, respectively were placed at the tops of tested shoots,
and the stocks were kept in wet condition. From the results of the tests, Japanese larch
stocks which were injured at the tops of shoots were more susceptible to the disease tham
the untreated stocks (Table 5~8, Plate 6).

The results of the inoculation tests which were performed by mean of spraying with
mycelial suspension of the fungus to the weakened Japanese larch stocks by strong wind
showed the lowering of resistance on the stocks to the disease (Table 9).

As has been stated above, the causal fungus was severely pathogenic to Japanese larch
and the incubation period of the disease was within 14 days.

In the autumn of 1961, the senior author observed a shoot blight of Douglas fir seed-
lings which had an extraordinary resemblance to that of larch caused by G. laricina, and
the measurements of the causal fungus made by the present authores agree closely with
those of G. laricina (Table 2, Plate 3, B, C). '

In order to make clear the pathogenicity of the fungus isolated from Douglas fir, the
cross-inoculation experiments with the isolate from Japanese larch and that from Douglas
fir to both these plants were carried out (Table 10, 11, Plate 7).
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Moreover, the cultural characteristics and physiology of the fungus were examined.
From the results of these tests, there was no significant difference between the fungus
and G. laricina.

Pathogenicity of the fungus to 26 species of conifers was tested by the method men-
tioned in I.  Among the tested plants, 20 species were listed as the hosts, but the infec-
tions under natural conditions have not been observed even in severely infected areas (Table
12~13, Plate 5, D).

Resistance of various larchs to the disease

The resistance of various larchs to the disease under natural conditions was investi-
gated at Morioka in 1961~1962 (Plate 8, 9-1).
The results obtained are summarised as follows :
Most susceptible--:----:ee European larch (Larix decidua Link), eastern American larch (L.
laricina (Du Roi) Kocu), western American larch (L. occidentalis
NurT. )

Fairly susceptible --European larch X Japanese larch (L. eurolepis Heniy)

Susceptible -+reeereererinnant Japanese larch (L. leptolepis Goro. )

Fairly resistant-.--:c.--.oee Chishima larch (L. gmelinii Gorpo.), Japanese larch, Korean larch
(L. olgensis var. koreana Naxar)

Resistant ---eoeerereeseeernnenne Chishima larch (Table 14~15)

The results 6f the artificial inoculation tests to European larch, eastern American larch,
Japanese larch, Korean larch and Chishima larch, all indicated the same tendency (Table
16).

In 1962, the decrease of the infection by the disease to the larchs was observed again-
st the damage in 1961.

The following differences in the weather between both these years were thought as
the causes leading to the above results.

The precipitations during the infeétious period of the disease in 1962 were less than
those in 1961, and the temperatures during the rainy season in 1962 were lower than these
in the previous year (Fig. 2, 3).

Physiology of the fungus

On 2% glucose solution and well-water, the germinating of the ascospores and pycno-
spores occurred readily within 3 hours, and the growth of germ-tube was vigorous, and
both spores germinated feebly on larch needle decoction. On needle extract, the plasmo-
ptyse of .the spores occurred (Table 17, 21, Fig. 4).

The Agermination of pycnospores took place at the temperatures ranging from 15°C to
35°C with an optimum at 28°C within 3 hours, and that of ascospores occurred at 15°~35°C
and the optimum was at 25°C (Table 18, 22).

The germination of ascospores was generally favoured at a saturated atmosphere, 98%
and 94% relative humidities, respectively, and at 90% the germination did not take place.
The pycnospores germinated well at a saturated atmosphere, and feebly at 98% relative
humidity; at 94% the germination did not occur (Table 19, 23).

The germination of pycnospores decreased on the extreme alkaline side, and that of.
ascospores took place well at the H-ion concentrations ranging from pH 3.2 to pH 10.0



—142— HERBRBMERSE 156 5

(Table 20, 24).

Single-ascospore and single-pycnospore isolations were obtained readily by a modification
of the Yosun’s method (Yosun (1933), Ito and Hosaxa (1950)),and the isolation from diseas-
ed tissues by standard method (80% alcohol-0.1% HgCl, solution-sterilized water-media)
was also adapted.

All isolates developed well on Saito’s soy agar and potato agar, and feebly on Czarex’s
sol. agar and Ricuarps’ sol. agar (Table 25, 26).

The effects of sunlight and the treatment by low temperature on the development of
pycnidia of the fungus on potato agar and diseased parts of larch were tested and the
following results were obtained.

The pycnidial formation on potato agar and the diseased parts were extremely decrea-
sed by the interception of sunlight, but the treatment with low temperature for the colony
of the fungus did not bear relation to the pycnidial development (Table 27~29, Plate 10).

The treatment with ultraviolet rays to affected parts of Japanese iarch for 5 minutes
which were repeated twice promoted the developments of pycnidia and pycnospores (Table
30).

The mycelia of the fungus grew at temperetures ranging from 15° to 30°C, and favor-
ably at 25°C (Table 31, Plate 9-4).

The thermal death of the dormant causal organism in diseased shoots of Japanese larch
occurred as follows :

In dry heat::------- 30 minutes at 135°C, not killed at 135°C for 20 minutes (Table 32).
In moist heat-:--- 5 minutes at 55°C, not killed at 55°C for 3 minutes and at 40°C for 16
hours, respectively (Table 33, 34).

The mycelial growth occurred well on the acid side, and fairly in the media with ex-

ponents ranging from pH 4.0 to 7.2 (Table 35).

Ecology of the fungus

Life history of the fungus

Recently, S. Yokora (1961) reported the life history of the fungus in Hokkaido.

The results obtained by the present authors nearly agreed with Yoxora’s investigation, but
some seasonable differences were observed. ’

In various seasons, many samples infected by the disease were collected from several
localities in the Tohoku district to examine the life history of the causal fungus. From
the results the diagram in Fig. 5 showing the life history of the fungus was obtained.

On the shoots affected this year the perithecia were produced first in October.

Then the fungus continued to produce perithecia till late autumn, and overwintered in the
from of perithecia containing immature or mature ascospores and mass of hyphae; the
perithecial production reached maximum in May~July, and in this season the sprouting of
ascospores occurred in large quantities for the first infection of the disease.  Beside, the
overwintering of the fungus in the form of pycnospores was recognized.

On the shoots infected this year pycnidia were formed first in late June~early July.
After the period, the infection of the disease was caused by both ascospores and pycno-

spores, and the infection was repeated.

The spermogonum formed on the shoots infected this year previous to the perithecial
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production.
Dissemination of the spores of the fungus

The diseased shoots of Japanese larch producing mature perithecia were soaked in
water for 1 hour. Then 14.8 m/sec. wind was blown upon the treated shoots and untrea-
ted ones with a blower, and the dissemination of shore was examined with a spore-trap.
In this test the dissemination of ascospores was observed only in the wet diseased shoots
(Table 36).

From the above-mentioned results, rainfall and wind seemed to be important factors
influencing the spore dissemination.

The secrection of pycnospores from pycnidia in moist chamber did not take place.
Growth of the affected larch tree by the disease

In order to make clear the growth of affected trees by the disease, the stem analyses
on Japanese larch trees (22-year-old) in Kéma experiment forest were carried out, and the
following results were obtained. @ The extreme decrease in height growth was caused by
the heavy damage at the shoots of stems, and decrease in diameter growth was also observed.

Consequently, decreases of volume increment were induced (Fig. 6, 7, 8).
Effects of environments on the development of the disease

The influences of stand densities of Japanese larch plantations upon the occurrence of
the disease were investigated at the foot of Mt. Iwate. The investigated stands were 7
years old, and the numbers of planted trees at each plot were 1,000, 2,000, 3,000, 4,000
and 5,000 per ha. respectively. Investigation revealed that as the numbers of planted
trees increased the development of the disease became severe (Table 37, 38).

Moreover, the effects of land features of afforested land of Japanese larch on the oc-
currence of the disease were investigated at several stands in Iwate and Aomeori prefectures,
and the following results were obtained.

The occurrence of the disease was most serious at the stands which were situated on
the windward sides of mountains.

On the contrary, in the stands on the leeward the damage be the disease was very
slight (Table 39, 40).

In order to find out the effects of managements of forests on the development of the
disease, the investigation were carried out on Japanese larch stands at the foot of Mt.
Iwate.  The results obtained were as follows :

In the larch stands which were neighbouring the broad-leaved forest mixed with japanese
red pine trees, the damage and spreading of the disease were fairly slight comparison with
those in large pure forest. In the isolated larch stands in large broad-leaved forest, the
occurrence of the disease was also slight.

The mixed planting with Japanese larch and Japanese red pine in the same year had
little influence on the development of the disease (Table 41~43).

Laboratory of Forest Pathology
Government Forest Experiment Station, Tohoku Branch Station

Morioka, Japan
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