% ¥ @ Phomopsis ¥ kiR
TR &

TN S A S

¥ A H &

AF OBHGFES I H SRk, b b HuicE <, 1925 4 (KIE 1448) JLES 28R, FEkil, =
FUZHEELTWEDOERE, HEOLLWREL LT, BBy AR, WEEY Phomopsis crypto-
merviae Kitanima et Kamer &L, TR, HWEEHOME L E2BEL 20Tz L ¥ 5, LK,
Z @ Phomopsis BIC X BIERIL, AFOD7c ) FEHARELEZON T L 5 ThB, &AM,
IEEAFEHHIC BT 2REFREN T TS o0 T, AFIIILEDEE LT Phomopsis BT X 2 ¥k
FIDIEDIL, WHALLOEIR L DT Z IS E IR EOH 5 2 L 2lbh 2 TELY, L
T, ThHORERTPHEERENAL bR TPICORT, HELLTOEEML, TLAbE0 b
HIDNTELI A —7DIT UL BN KAKEL, Phomopsis BT L 2EMFIIFIUE CEEL L OTIL
WX IR bR TE I,

foE e FEHIL, AR AF ORBEEERC OV TOEE Y DR TORTE WL 5L, AFE LU
e 7 ¥5 5 Phomopsis BR LU FDRLEMGE B b Diaporthe BEHx 2 7:DT, ZOMBEDOEFELR
ZEREBRWTERY I ) & & BCKE LB TN b ¥~ YIRIERE (Phomopsis occulta
TRAVERSO) & DIMBEMA I 0> TE L. TLT, ZOMBRCLIOT, WA THERIN IR ICE
&3% Phomopsis B¥s XU Diaporthe BiCOLTOHEE LILKRE & Zie\y, Eh b ORMRBIRE
IO DSHEENFTBIC DL THRE 2 1D TZ Jis#iiE T 5%,

COWMFEER IR B\, BADOFER YL HN, FBEREY RV AIEEE EREHIR
BHERMLCEEORELRT B & L I, B LiFER oW SRR R, ST
HEHE, MESEROE—EL, BREAEMIBREOFT 4, BIEREEDIT vHTbb L IS
HRKMAERE, SEEsn R E (MRERREIE), FRERCBIE WA e m) IBEREE
DF A ELELHEILBL BT B,

*]  JEEEBIRR (Sclevotium sp.)' V| Higidbbes CRBERE) O, BEEEHER (Guignardia
cryptomeriae SAwapa)®®'®, HIELLEEES (Botryosphaeria sp.)'™, Scolecosporium il
5 (Scolecosporium sp.)*® T & .

*2 RERO—IBIMIF L HE T T AF BRE L F ¥~ Y [REHE & 0oBIR 5 X0 EORTgIc o
TPy LT HAMWREY MW (23 H1%, 24 ) KL,

O REMERRERIREE
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S ®

EEIT AF DS Phomopsis & Diaporthe %, v / ¥ h.5 Diaporthe X T\ 50, FAbIZLoD
THRELICREY L 2BERDEEY TH D,

HEEL L OSSO MERBSH IR, BEBTILZ LA CBOWEMTC L sERBMr IR, T
OF DGR E N EINDBZ LI, 2 BERBTHHOTL XD TENDL 5 Th b, FHREHLIIUDE L
CHEMABL VL TWEDRBER L LThobbh, FTFCOANIANLEY—ETE L, o i
HERHLIN, FRBEOLWCIKHBECA S, RS ELY- T 5L, bk ERBEIKERGLHRIK
Efh, PREAERVCLEETWED, KBTI LY HT s, PAIVEERSHETS (Plate
1: A, B, C), ChZEOWTRTFETHY, AMICHTREEL, ROED 5 IZSBORCE, Ti
Db YHE G LEREHTE OJEFA (spore-horn) X LT, IWFHEBROBLIELTHL, 20
WFRFEDTSFRFD 5 FE2L 54, FO5ROGMBERE»HDRILT S L30T, 52
5 9B DI T O 5 B OEE L Sbl 52 LI TER V. LALWHTRODS O TWABESE S 5
CEHNTHRBE, Bl1mm HOLD/PNIWGEBIRIEOR (FO 5E) 7 2, 3 HTONEFDTHL LR
TWBDRAEBND, )

WERMEL MM RET 5D, WE T TR M TR MR L b oBESR, 505
10X D LR 0L B, RHREHMERH L OBETIMKRLTWBZ 2 b5, BHINBHHE
HIEHAD10emZE EDEZANRENL ST, WIS VD LEFELD L DL ADRANIERT
W EBEbRBEZADLIZVOTWLA X S CBEgEIh, ZhbOMEHREED 3\ ILETERICIE, 50
5 SR DI, oD ERIR A BRI, TO X 5 i h ABRED kb ) OB R EHV TR S
LB oML, 2, 3 HFornlc o RED LB/ N (Plate 1: D), Kiiofllcit, thboRE
NEEDRIRIC 0T b B 5 EHEOMA A H B S (Plate 1: E), @BEBEICIZSD 5 FD 5 DI
R EIND L 5T, HFEDOL BRI DI FLARTLIgN
LU, BRREZ L S THE LAt cOBMEDORATINEENRD 2 e bREME L
BLTB, ThbbLENTIET 17 EREOMA L DL L HENDEL, FRIVELIELL
50 L v —RBRC BT A EBEOMBIITETH 52, FHEOFEY 5 1 HEANTES DR 2%
BEETARFCEON, BRI BT E o REL R FERILLL DFBAOBAL LT
Hbbh, EEHEABCIIEEROTSEEL, LELEEIEL ST 2. ESR0 AN S L L b
WISAHIIKBEIL L, EOMSIERORERRY LTS, FRHESRER 2 — AT LRSS
Bo FFOIHFEAFBIIMN D = 2ikicwvt, SROMFEEELET D00, HENLRETS L,
HEDORBS VRN L SCAOND, ] EBI T - ZhbD AFFEELRICS bbh 35O REME,
MR LT olRRc L DEARL DB i LT, WEEORFHICSWTL, 2hixdhE b
LT E2DORTVBDTHb,
£ SRS IALBO L B LI, SEOMEELIRME - & 7B ) Tl <, T 4
fEL ok S, AF ORREHRF & JIXh 2REORMIC E o< T %, - 0 RARMRIL, #E
Wl L s LT3 X ) I BEMR (FEBRMK 2S8ETEE 2ALLEOENLY, HETTo



2 F D Phomopsis BHRE, TO4ER L8 (MK — 3 —

A, EREOHTFHOROLILWEDTH B,

3 2CBIALI L 50, LSRR FORMERO b & & L HROERROMED b1, JFHE SO0
BT EMTERDDLDT, MR, Thdbi bivic Phomopsis Bia A ¥ 0GB
L, FEERAR LD LI, 90% SICEL IMTROBE RO, b & OBHEREE Lo/ Mo %
FUT LB L LT, =0 Phomopsis BARIEE & 8L 7o

IhbDZERND, oI BAEREREROMBTEE I3 Pestalotia 35 XY Phomopsis D 2 HH
FEEXNTL BKNE NS &, Phomopsis O THD Z < FH - & OlLERER 0 BOTEREACS
T HBH, BEINTRCLEE LV OIE LT, HiFE LT CRBRAL TRTRICs 2, &y
EExHbesr, LB RN L U TR L AREL, LSRR X 30 ThoT, Mligow
FHCRWT Z 2 le DB R L, ThIC K S TERE S 270 R & & SidBL 2o TiXswah
LB IND . LT OEEO RIS [ER O BERIIEEFTINCL T, e BEKIIHNTED
AT D 1 LB T, BERROBRRKEYORT L BDTH S, ZOKICHizvie § oo iR
Do r L MBIHRBIC T2 2 b, FCORTHEBC R LU O o0 MBI L 24D THS 5 .

TeBIbEIT Phomopsis cryptomeriae & X AIREJ|ICXF L, 2FHEHREGRALID, F212d 0’)&‘
fo X vic, AFRBIEEEO MR HE MO, RN, W, Scolecosporium h:F
ek e, ThZRFEMD 5 WITEEYEL TRISN TV ADT, RAKEEKRE L850, chbixil
PR aic B 203 5 NRELY S B ERICK VLT EE LV 2 B2 b s LeidoT, KEICX 51
HFROBAE, BOKCKT % -BRIERICR DO TRERBUOBE S 2 F L T Phomopsis KL L A
TIRE I EELD,

214
(g

i

1. Phomopsis o #2HE (Fig. 1, Plate 1: F)

PIFRIE, 1R ORETIZOL bR A1EMELLEFTWE 0.5~1.5 mm EOWFRFEDILHIC,
FHADSEE LTEL, RATHEREAHO CHICEA Y ET 5. SEFRrENEReIR, &
f, X 8~1541. 2 00HOMIETFE > 5, 121k A- JuFc, FBRAE, Hid, BE, B X,
AREE 6~8x2~3 4, FELBIOHHRE LTI 2 bhb. W EF—DIk B-AF (stylospore) T,
FHEL, 9B LERR, B, #IETARE X 22~30X1~1.51, %$D35 23~26X1p, HE LTIt E
hCHEEE Fic kB
- Z o Phomopsis OTEL, Jbk0 L 72 Phomopsis cvyptomeriae Kitajyima et Kamer OJEiE
kot L, FROFEOEE Lk K~ YIREERE Phomopsis occulta Traverso'™ k& X ¢ —
Bt 5. '

2. Diaporthe ®»#HE (Fig. 2, Plate 1: D, Plate 2: A, B>

Fo 5 BIMETICHMT, H5INTFRTEOETIC O b s, 505 2~fMnicE2ToK
b, BOEGEHCEERECEL 2. HOB XL 240~640 £ FO 5 RO OETE 340~550 #-
Fo 5 IIEEAR I UIRISHK, BE, AKX X42~52X5.5~7.54, /27 8 [HOF D 5 JAF 4R 2 5
5L T, TFOOIRTIRERE, HEELGCLETVE, 2THATIUIRER T 5. KEZ 10~
15.5X2.5~4 1, 525 11~12.5X3~3.5 1,
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A: A-spores
B: B-spores or stylospores
C: Germinating A-spores

Fig. 1 Imperfect stage of Diaporthe

conorum (Desm.) NiEssL
(=Phomopsis) A: Asci and ascospores B: Ascospores

C: Germinating ascospores

Fig. 2 Diaporthe (Desm.) NIEsSL

2, 3 OEBHME

Phomopsis cvyptomeriae {2\ Tk, T TIILE DOERERFE LD 5923, Diaporthe Bz ous
T ERREDN/L L, Phomopsis Bl DI L OBFIFOR Zicotc b ¥~ YERE  Phomopsis
occulta DEEFFERN' & L IET B ERICE VT, 2, 3 OHEEEERE L OEF DI D\ T DEE
B 3s T gDtz

1. AEEOTEE

Phomopsis IFRDOUIF L EERKFTOL LT, Diaporthe IETOFO I EE €y Thg
&) TOE EREEKITOLS LT, ThEhEIET & L OF0 5 [T OFRKkE 2L H, chEd~<t
) MU H AR & e 2 %R ERIEEE LICESMR T T o3 TRk L 72 BEBORMEN O
T A EREER E~NOBML Keirt 5" O/ ESFC LD TR IR WHHIETRE X OF 0 5 JBFrh
FNHPIFSRER B & /e otce SHEHIEHIN S X AF - v 7 FOFEEEL BRI DO, WThd E
D7 HAUMUIEEREN X Dt Fio b P YIREHRELY 55, B UFBET Phomopsis occulta
TraveRrso O BJITF58ER %5 2 7oDfee

BT O SEFEEN S L OCEERCIL, Shic oD 3EHY b .

Phomopsis: FEICGERIREER, A+ 344, 2/ 54 ik

*1 JLHBEE S/ NTFREE S BEOT I Wi, 22k LALTEHOTEHERT S,



2 #> Phomopsis {EHERE, £ DEEH & 58 (M) — 5 —

Diaporthe: [& Fo
Phomopsis occulta: Jb#BEiLIRTTEERERBEHLIEELS, V=Y 10 44, 5/X1 '54 578,

2. BBEEOBEEEZSIORE

CAH A R, FEIRL X SRR IVT Y Ay KIEREHER 2 by, 25°C, <k
YIERIC X D B leotehd, HRR3EIZ o 3EORE LK VT, WIFREHTZL0TER
EETERCC I PEE R Lo L (Plate 20 C), dH\7oiERERCIIAEMEINL X SR LD
LARBRIFTS Y HA BHERINCOE, 7Y 72~y BERHIL DL b F 0. FRMFEIEN
TYHAEBRETE oL L, FAERLISWERINCSE, 7Y 7 A<y REEREETII2 4]
BIZR VLT W TR L Bhushofc. FOSEOERIL VT S ETh A bReh D
foe INDIHOEREEL FICKT FME LD BESED LK) TH D

S A SEREEEE CE L 5L, IUBHEBALWBICOU S A LIRIBAER, B (Drab)*
e LE#RE (Hair Brown) :7c¢h, Th ) EEALRIKET LS. BX S KERARKEEE LU
* X 1 (Pallid Mouse Gray) OB/ DiFROKHAE AT Sbil, KECSHOKIELSL,
F11 B ADOBIRIPICHFRESEEET S, OLIhLOWTE,LD A-JUTEIV BT84
RREBOIHOISFHER LT

B L X 5 IR | B2 513, WUDEBLVLLIZOU S, OHRCEEE  (Hair
Brown) 7c\~LAIKE (Deep Grayish Olive) tic%. EEIXHM, KB (Mouse Gray) kLU
FgIKe (Drab Gray) D723\ & KO BiciBROKHFE AR TR b, FKER LB 3O
FHABLOL b IWA, TR, /12 5 BERICE T S PAIRICKRE WBRO DR Ko< 5
L, kY A TR IV BT A5 ARBKEBBROMEDFHEARLIEIN S,

7Y 7 A<y RHEENE D EFIIREC. BT, RU»REWHTOLRARERROSHFE RS
it de BE S ORRBIIPREL LI LD, ThIRES LWL THS. 2 H AR TLMTRE
DL b,

RN ¥ H A TR B IO & 5 HIEREERE LI 8 L e Phomopsis cryptomeriae DEFEHNL
13, EEOTRLARAICEL TN bbbV nd 52, HTRENERES L ET0SEe Ex—HL T
W, FREBHYNL B LI Phomopsis occulta DY v H A THEREEEL EOFMITEED TR E X<
—HITBLSTHB.

3. BZO>0REFELBELDORF

SYH A BERERILA LB, R P MECISTET S OFE I L TRECEHEY L L~/
Ko 10 HEOHE T ) 0EE Y LoEIE Table 1 0ikHTHhHs,

KBHEAOLNB L), A3 L b ZOERBESTEATILFNLREEXLTW2, BHTIDOD
O HWRPIRBEY HAT, FOKEMHEILL BT 20~28Cich b L 5THhs. —DERCETH 3
HiXeh e goi b LEE 2 Lo L (Plate 3).

*1 ZREK 1,000cc, ¥ H 1 E 200g, EERE 20¢, 5K 20¢.

*2 FRIEK 850 cc, X< AFHIIF 100 cc (FM@AK 100cc, F=3& 100g) L& 51k 50 cc, HERESO
g, JEX 20¢.

*3  ZKMEk 1,000cc, Y o#E10g, <7 Fv 10g, KH:POs1g, MgS0O:-H:00.5¢g, #X20g,

*1 1% R. Rineway o Color standard and nomenclature (1912) i & 55
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Table 1. Relation between temperature and mycelial growth

Dlameter of colony (mm)"

Fungus Temperature (°C)

o . 7 o 16~18 20 | 25 8 35
Diaporthe sp. + 1 74 8s* g5k 85 40 22

(from Cryptomeria |

Phomopsis cryptomeriae | * | 2
(from Cryptomeria) + o - 8 8 8% 8 4 -
Phomopsis occulta + 1 76 g5* g5* 85 42 2%

(from Abzes)

1) Mean of five plates after 10 days

2) Colonies grow more than 85 mm.

1. FD5HF (Diaporthe) ORIFEBEL OBFR

FTHETIROS R TV BFO Y REETHE LD, BBKNTOSL CTFO 5 T OWFHKE><
D, THERESHRT 2 %FRER kicie T o, BERFNMCHRAIL CERANC L 15 RHIBIC IR Rl
LT 705 [BTRFFCHL TRRHN, HBEBTWHEBLSONRT, L5 RABEELL
Db, WA BIEE R 73 (Fig. 2) 2%, JEFERHERCH oo TiE, S05< BATNT L, FMs
FELTULRULMRFEEL 20bh 5 3 D & A TIHUNIF DI F 2 foo #id4x Table 2 KL ®HTEEHT
Hbo

Table 2. Relation between temperature and germination of ascospore thaporthe,

Temperature Total number of Number of germi- Germmatlon Maxxmum length

iC) ascospore counted natmg ascospore percentage(%} | of germ-tube (1)
0~1 | 453 0 0 ! —
3~4 427 0 0 —

12 501 86 17 ) iz

20 ' 482 403 84 ‘ 44

23 ' 468 422 90 ' 84

28 513 451 88 i 96

28 i 526 457 87 87

30 447 397 85 50

38 479 312 65 Q

40 ‘ 471 0 0 —

Table 2 iILHhbILZL LD, 10 5 [UFOFEFHIMIL 12~35C DB\ FEICH B2, JiiEI123~28"C

LhD, BHAROFKERR L —HT 5.
5. WEF (Phomopsis) R & BEEDMIE

HEEk B < DAVl R Rkic L W T, mhrm#m&%o<g,{@7m;@% Lt
UHETIFLRE L OMFRE L b, MlBTFRIEFCHEL TV 505 HDATER L I b FHH
DT HEFIERE (Fig. 1) T, FERUBCHI 2T, 2D T 5 MWTFOmA kiU, FKEw
ZRLTURLSTh, S BATWAITIRFH L 2 LTl 7. #i#% Table 3 1oL o,

Table 3 WKAbh D kb, HlUFL 9~11°C 25 34°C DHW T, 1L AE 100% B LFE



AF¥ D Phomopsis BefhRE, ToEER L5 () — 7 —

Table 3. Relation between temperature and germination of pycnospore (Phomopsis)

Temperature | Total number of Number of germi- Germination Maximum length

(CH pycnospore counted nating pycnospore . percentage (%); of germ-tube (u)
o] 326 Q ' 6] ‘ —
4 248 0 ) 0 —
9~1! 313 207 99 22
17 320 34 98 53
20 . 343 ' 340 i 99 90
25 317 , 311 98 180
28 353 340 99’ 192
30 339 320 97 130
34 317 319 ' 99 37
38 7 327 0 0 —

KR Lo Lih, ERIFEFEFEODUCH N HART 25~30C OSH L EATLIWTHA I,

7 E R R

WEFTOBEEN DR D L Phomopsis & %\ % Diaporthe BD A « & 7 ¥ 7T BIRLH L,
ENOAFBRMFEO LR L BRTHEIDLEEZ LR, BLADRDIBECLODL 5 icELL
nrce TR, LEOR i o hBEERBR O ELY R TL, TOREMEIEV- b O TRV UL,
KD 2F + v 2 ¥ lonT BREMOFIE AR T 579 &, Phomopsis, Diaporthe BB DI\ 720>
FIRMEGEEY %, IHIC P~ YIRSRE & s s 272 5 7odic, 2, 3 oEERMAY B 2ot

EERBR L (IX—30, 1954)

L3R E | Diaporthe 3 LU Phomopsis (\oFitd AF 55 OEEE, EENIRTH)-.

M - 2+ (Cryptomeria japonica D. Donx) 8 4E&:is LU e / * (Chamaecyparis obtusa
Sies. et Zucc.) 34Ed:,

EREHE R T AR 80 %T AT — AR LT0.1 %K CEREFREY S I8, HEREAT
Iy, BEFEEIFOE TR 5mm FHOES S FaBEo kickuwT, SR Cuarrer
OFEI IR smm OFR = A 7K~ 5 - THKI e, BL5 A2 Zoflofics L AT,
PHGHERL 2 L 78— 5 —THEA ST Db, B UFOFRALIEEY I L ZATHEEY ST, BEX)5
FaZOHORICARTERL . BEEICL LV 2ZE 55, H6,10S 10 BRSH~ VIO Y v ¥
AR ECHBL T WAFE W 0 L bl BfEL 120 b, BEERAREARK TSR 2 HifEiH
TEBL, IHRAF7AvELSETHRTLES, 1H 1~ 2 BEEERBKYEEL o TR
B Forbh KER Y b Iuih, FTRTEBRE e UAHEY 3 2 /oot BilgiEc 2 10 H
B i, MEE S FREhAF - v 7 ¥ 2700 L, GOEEEEERE - HEZOEHRE - gBX
BAGHERE - ARG - BEBEEEE s X¥or L, R EES K, MR 2 A¥ok L

2

Dils
DD AFT ) REEMEHEE-—--Diaporthe, Phomopsis r dED7S AR R Xieh
Die b REXYEERE—MBE L IRHLEE XY, BEEE1 ALV LHOME»D A
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FEL, 2HADOLIINTEAETBRTHEL, BBCWLOTELLKEA LI, o) ARBEELEGHE
FE——Diaporthe, Phomopsis & bIERERH B LT I ad:C, —# (Diaporthe 3, Phomopsis 2)
B BBRICHRESE RO L & UTHIET Bic W ooiedd, B DI 40 HI A2 REAEBMNED
FRBED MG 26 B L ANFEEL T LR WITHBEZ %L, FEBRIIRB LRI T LRI,
BRICAPCEMEEL DI LTI LA ERA LA, ABEBE 1 » A<D L bRE O BB Fic,
WA Phomopsis ORNFERE DL Dicht, $IEL-Xic 4 T D Diaporthe BHCOTEUTI A B
hote, d) WHEOEBEIEEERE- —Diaporthe, Phomopsis & HIFEIALNT, HGRRXZDOZ DB A
BRI X DT LHEWICESE, BRI WO TERICE G L. e) B EH#ER——NDiaporthe, Phomop-
sis & HIEBHEEO D LTI MBEREEN O A28 WEINBE0 L ¥ L THAZIIW bk
Dize HHEEOMEICIL g Phomopsis DIFRY DL A, FEPICSERL Ao ik 7 7l
12 EAEOTFRIRFICE DI IR, Lo, ARHCAA ANRFEELIAL D, FHEHILEWICEEL,
WTBREL TR RILEREL T, DWIEA T 5i1c v foofe:

2) v/%  a) EEEEEFE——Diaporthe, Phomopsis & dIFER I Z Iinsofc, b) i
RgElsE——Diaporthe, Phomopsis & dFEH R EF, HHIOBHILADIREC L D LAV
BAZEL oo ©) MEOELEEHEE—T0E & bR & LS00, AL REER &L, Phomo-
psis HEE LD DX TRURMNERO & ¥ & L THIEIC\ Foo7eti, Diaporthe RHERBL L0
131 RHHEFRIC & THEA Z2E DN, FBHI DA AD FEEC L 2T LR WICEEL 0. HEE RIS 3T
Phomopsis DT REZLEL 2D, DAATERALZL DXL EWICHEEABEHEL o, 4) HEBuEiE
——TE L LA LD I, BRI ADFKEC L b OTRA L. e) BEEm e — e
& BT bR EVCRBRIBITR O MRS 2 4: U 7e4%, Diaporthe BEREX D 1 K& DF\ Tk, 7
HIRBED L EXLTHPER VW2 E Z 2137, fIFRL 2K bR, AR I 2 TULRVICHEERS
L 7. Diaporthe KD 1 KITFHEN BH O L £X T 5 L, Phomopsis ORWFRAEUIH, FHFMNICTEH
T30 F <, BLALORBIFTRICL D Z Shic, FOIRITOEL DL bivieshol,

3) JRISHEERKITEUER E S, WIFRAFEY LD I, UHED B VIR EEEIT & b B R o FgEEC
T OEATEALI

?&%E%F&% (V—9, 1955)

HERE  EERR— T DWW 2BIC b N~ YIREEEE  Phomopsis occulta (BEFHE) %<z
7o

HeiE | A 4 5, v/ ¥ 4R,

BEAS  FE L AEEECV L, SEXUIEEE - hOXRGEE - RERREEREo3IX L,
R ER—] CORLHFER TR I otk

R BEEAMR— DR LS T Table 4 L Lk, BEEUEERICIZVFEEL LD
WAL, TLSAIEEROEREL 3E L LFAML O bT, 22 A0DbRIZDARIC L DGR
AP fo. BEEOPHERERIININ L AU, 3EHEBVDATRTD S DINFEMEYLEL
7oms, WEEREER D L FE LU THIEIR W27 b DIZ--D 5 H0—BT, 3L v A 2DIFREC X >TL
PECICHHENFREL, MRWVEEZRLTRALL. b0 3EHOL W IIILEEEOZEI R L »HiL
3, FBHREOREL FARL L 5 Thok, FHEAEY LS DTN THTERYEL 228, Fo



Diaporthe sp.

Phowmopsis sp.

Phomopsis occulta

Check

SEOFRIT A DN Tehole, FRMBIEXK 2V L HEY R &3, B0 racxr>T

A D Phomopsis KhERHE, 04GR 58 (VMR

Host | Treatment
. Green shoot, unwound
g.g ” , wound incision
§ g 4 ,burned incision
8. .
=-S5, | Brown stem, wound incision
~
O ” ,burned incision
w - T
BN Green shoot, unwound
3 . . .
g; | 7 , wound incision
>
§§ z ,burned incision
=
§ S ' Brown stem, wound incision
5 ‘ ” ,burned incision
N Green shoot, unwound
A
~ ! e .
§ N ” , wound incision
R
S8 ” ,burned incision
8 s
- | Brown stem, wound incision
© 7 ,burned incision
«
N Green shoot, unwound
5] . ..
g: © ” , wound incision
©
§§ 7 ,burned incision
-~
§ © | Brown stem, wound incision
I
S ‘ 7 , burned incision
& 3| Green shoot, wound incision
- yrs
ENEES ” , burned incision
PR
O £ 3| Brown stem, ”
g «» u| Green shoot, wound incision
B
§ 33 ” , burned incision
< &3 )
O & °| Brown stem, 7
, unwoun
Green shoot ound
S | z , wound incision
S
g ’ ” ,burned incision
Q

* Brown stem, wound incision

ja

” , burned incision

S —
Green shoot, unwound

i ” , wound incision
'l 7 , burned incision

obtusa

: Brown shoot, wound incision

Chamaecyparis? Cryptomeria

” , burned incision:

F/ﬁ%bﬁ:a

EEHR 3

(1X—3, 1955)

MR PEERMR—2 kR L,

Table 4. Results of inoculation experiment 1 and 2

Number of /Number of
dead shoots inoculated
or stems , shoots or stems
0/5
0/10
5/10
0/5
3/10

0/5
0/10
5/10
0/5
1/10

- -
Phomopsis' Diaporthe
mation' formation

lfor

0/5
0/10
7/10
0/5
0/10

0/5
0/10
6/10
0/5
0/10

0/5
3/5
0/5

0/5
2/5
0/5

0/2
0/4
0/4
0/2
0/4

0/2
0/4
0/4
0/2
0/4

=

I



AHE . =¥, HF<Y, FUY¥T,
w DI ERREER,

PRI BRI W 7L it

rn g,

7,

v,

107

ARHBY, 2F7Z,

HEEA  REEREOL L L, FEIEERH—1 ToONIZHERC IO,

Table 5.

Host Fungus i

Diaporthe sp.
Phomopsis sp.
P. occulta

| Check

Cryplomeria
japonica

Diaporthe sp.
Phomopsis sp.

SARG.

Larix
kaemp feri

P. occulta
Check

Diaporthe sp.
Phomopsis sp.

Juglans
Max.

P. occulta ‘
Check

Diaporthe
Phomopsis
P. occulta
Check

var.
Siebordiana Siebordiana

Alnus firma
WINKL.

Diaporthe
Phomopsis
| P. occulta
Check

sp.
sp.

Caslanea
crenala SigB.
et Zucc.

Diaporthe
Phomopsis
P. occulta
Check

Platanus

' Diaporthe sp.
| Phomopsis sp.
I P. occulta i

DPopulus
‘'simonii CARR. orientalis L.

Diaporthe

Phomopsis

P. occulta
| Check

tomentosa
STEUD.

Panlownia

sp. i

| Diaporthe
i sp.
|

Phomopsis
| P. occulta
| Check

Quervcus
glandifolia

* Inoculation were made on 2 years old stems burned by hot steel

| Check ‘

of dead
stem

stem
3/3
1/3
3/3

0/2

3/3
3/3
3/5
0/2
0/3
0/3
0/3
0/2
0/3
a/3
0/2
0/2

0/3
0/3
c/2

0/3
0/5
c/3
0/2
u/3
0/3
0/
0/z

T Number 'Number of |
inoculated

Result of inoculation experiment 3

Phomopsis
formation

} +

l +

i +

++ +

bar.

vy, ¥Ye= |

Diaporthe
formation
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#:  Table 5 L L%, Table 5 (ZZbithEdkh, SEHELAF, #F< VIUHEAPH, 57
Fia Lo Liasid, LoBBECLREME Lo &h ok, ¥, 35 Y TIR3ELIBALLS
REOFHEES LD L, REAEELO L & L D, WIERLATREIZIL 1.

BERABRBEROEN

I b 3 M oEERMIC XL 2T, A+EdD Diaporthe, Phomopsis WER LU V<Y Phomopsis
occulta B, AF, v 7%, #F7=Yillon LR ik 5 oREMER Lo L el ZoREMT
ZIEBABOTIRARWE D TH B, CThHOBNESEREK IO A58 (B9 BEETxEon
<R, BT Lo Th 2BEOHTEMMSE H /-2 ISR L. L BE¥ic o+ 58
EHRCS VT, FREERE, b TLIMIEC L5350 T, BEEWDILAFKRLTL D
A ADFEEL IO TLR WAL T2 T0 5. BEBICERWLTE, BUCETEL 2 OILpsEa TR
L, Z—BDd DRI, HEEHLAOFKEC I 2Tk ), FCEELLELOIIFERL 2L
FRHBELEIDI . ChHOENHbABE, ZADLDOENAF, v /%, 7~ YERYHEIEIRHIZY
DRGSR LHTIIL, H5BREORIEMMOFEE LEL T5 & 312, FEEHE 2L FEFHL T
SLEHRBELTHISTHD

—7%, Phomopsis cvyptomeriae % ii#kL 72465503 3 [Hlichio > CHEEM B A b 2 70D CU B A8,
BAAF ORI ERGD & ) 7 5 2 2 LHL TSR L s I oot To®M LU, &1 Eft
HEL6 R IR, WTFRER T TEALTIN, H e D 2B\ AREIRIL Z b Ich, L oto
ERD L, 205 bIKBEAE O TRV R R 2 5 2 LR TE ehDT,

BB T oD Phomopsis occulta OEEREERNC LAy, FRBEIIFRCBLIPEED s VYT
G5O S EB O AINERTI L ens, 7oA 2EHGHEE T 5F L L Ehe 3, Wh ERRKBL:
LDLERRLEEDOT VD, Tk F=Y, #73<YClBERLEN, TH=V=<Y, eV =y,
AFAARTFFY F, AFITFREME L X7ho7.

I bIbE, BFOEERRSRL, ThooM EEEEETH), LadRRIHFEOERSL S
WITREVERERR D LA L T RIS W T, (ISR OBEERMOBR L —HT 5, BHOERTRAFC
UL TEBREORRENT TV B2, THIBHSER | K23 0fRTH Y. EHEOERT L SHEEE) D
ZOTLADRERERT L LIEELV LS, itk L >TEENRLD L IZE BRI,

FEOTEFRIR

P b&sZieoT& 1 2, 3 OB E & CVEERBOMEL b, AF, € 7 ¥ 1o bitic Phomopsis
E & Diaporthe BEDH\ LI, HESAARBFREALLDONS. ¥ ARBRE LR Z a2 b
P Y IRRRE b ARE L X MAMITE LS L LzsioT, ThHOEOH - EoHEBERE L 0%
OrHFHE RS X b T 5102, D%, 2 Phomopsis, Diaporthe —ilFIOWTHRE I
ot
1. Phomopsis Bt

FXRHDONRICX S AF B2t Phomopsis DFEREL  ALEDFCELL 7= Phomopsis cryptomeriae

Kitasima et Kamer REBLDTEL —¥T%5. - D P. cryptomeriae (X, TNETILREKRIATV 5
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BN S 4T 5 Phomopsis B, P. thujae Diep.”, P. juniperovora Hann® kLT, &Eo
TriBIE, BHFORIDI LB 2SI THEL SNLDOTHS. Lo LEHEREICEE
% Phomopsis BEICIIFELHDOIR b DHkk<, £DTH Wiison, Hann LERIIU®, Bk
OBFFEHERHE R B /DT VB, Z LI Haun™ (3 1930 40, ZFhECRRFERINC 3 Eo
Phomopsis BEIZoWT K b L JEHE L% X O53E L IR 2k 2 e\, $1EEMI Lo Phomopsis B
Bk 8 FICEH, ToOWMERE OO THEMORFNE Y H & bais L,

Z OIS EER D Phomopsis %, B-lAF a2 04 DL, DD 22D 7L — 713
i, BEICHTIBRMDL & Th Phomopsis BOKRZIINFHTH D BIuF i 2L big\h 2y, <o
ERNITOE D LTRLEN Loh B F Tl Phomopsis BT DT KL LDOR, ILIAFED
Phomopsis cryptomeriae Kitajima et KaMen (XEIEILILT 5 Z L IR TE 2%k, ThE il =
BT oI Btins 5 & o~

ZDH, Haun®, Bovce" 52k 18, FEMZX ST 1HEA b2 bR, BF Hann® (12
ZW DR B-JuF%22< big\~ 7L — 7D Phomopsis pseudotsugae WiLson 35 L U8 P. strobi Syp.
DL H I, Thpt Phacidiella BIZB L, TREHLL 21D Phomopsis Tikis { Phacidio-
pyenis KIBTHZ L E2HEOHICL, HOLMTOBRAOEL V- Z & HFEHL 720

AR TIRIRI DA, BIFPA 1940 4E Phomopsis IBEIC L % 1 ¥~ Y OIREREAEEL, Db
% Phomopsis occulta TrRAVERsO L[R5 L 2, 3 DL b UNICERIEE L HEDIOL 7.

ThB LIEBlic WenMmeYER'™ (X Diaporthe BED /7 7 5 7 x s Sic\ > 1933 L OHiF%
FLHTHERLI, WX TihT, $EBICET 55 D Diaporthe ¥ Phomopsis &3 XT1
B L, IDRENEINEBBICILGEFERMA > Diaporthe eves Nit. ORZL L THALA. L
L, b Phomopsis ( P. conorum (Sacc.) Diep., P. occulta TraVERSO, P. pitya (Sacc.)
Linp. 7c &) iX P. occulta 7% Diaporthe conorum  DEsm.) NIESSL OTRFBLEFADS L& & 2o
TWBDHRT, b LIFFELROIRBTHY, Ft0oWEMAEDLERTH, D. eres OFRSELIF
LTHAT20REMNS S L 5CEZLRS. Z0MIIDLTIZEBIT Diaporthe FfDIE % Wiid
THERBICORDZ LiTT 5,

HEDRIL 57 Lnb, AF¥D Phomopsis BOTE LW TIERFROENS D I S IC#F 2 biL
7o T, Table 6 i\ ¥ ETIZAH ST 2RO Phomopsis BB & 8 % T % 35 27007

Table 6 i LD LA X 52, KEix Phomopsis cryptomeriae Kitayima et Kamer & X < —%7
1T, Haun 23Rk OSFIEBITEIEN M ¥~ Y iTH 84 L7 Phomopsis occulta TRAVERSO &
LIFREINC X < —FT B, P. boycei 38X 0% P. abietina |t B-aF# {74, i A-FOHELH
EBMICZ L%, P. pseudotsugae WiLson 3} LU P. strobi Syp. 13T TIRONIX 5z
Phacidiopycnis BB INTED, 02 ekbb0ThH%, NHOTERL I P. cephalotaxi i,
AR OST B-FOERITHTH S, A-TNFOMENZ L5, Fiz P. Lokoyae
Haun B X O P. montanensis Haun (% B-luF% 3275, $PRS 5\ ixgpRiciais B3, EduT.c
BhWER LD, 0 A-, B- MigTFk X OHRHAEINTFA L2, o 28 P. juniperovora Haux 3
LU P. conorum (Sacc.) Diep. 3% D A-JAFDAGZFH\ T P. occulta X Dix~Elehidh b &
5ThbH. TRLOENDRT, HEHER IORIAIETHE™ Lok 51 AF D Phomopsis B+ F=
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Table 6. Morphological characteristics of the species of Phomopsis hitherto

known on conifers

Size of A-spore | Size of B-spore  Size of medium-

77Fuingus and host 1 Invejtfgator » ) - [ \type spore ()
Phowmopsis sp. . o - - -
(7Ciyp2merm ]apomca) wrﬁ1trer g' 7~8X2 73 _ﬁ 30X 1 177577 -
Diaporthe sp. :
(Culture from ” 6.5~8X2~2.7 22~30X1~1.5 |
ascospore) o ) - ]
Phomopsis cryptomeriae| | . |
Kit. (Cryptomeria | KITAJIMA . 6.4~8.1 28~33.6
japonica) | (1925) X2.1~2.5 X0.8~1.0
P. occulta Trav. 5 6.2~9.3 o ©9.3~13.3
(Conifers)  Hasn(1930) X1.9~3.1 | 20:927X1 [T ) a~2.2
” | KaME1 ‘
(Abies sachalinensis) !_ (1951)' 6‘3><2'2~727’?’ 14~28X1~2 | o
( 7, 3 | writer 6~9X 2~2.5 22~27X0.7~1.5 |
_ R - : . R
P(ggz’fi"fss;‘g“ W’LSON\ Hann (1930)  5.2~9X2.2~3.1 — i
P. pseudotsugae WiLson?| Ocawa 5.2~8.8 T 15.6~31.2 v T
(Larix kaempferi) | (1939)*" ~ X2.6~4.0  X1.0~1.6

P. Lokoyae HanN

| s ~
( Pseudotsuga taxifolia)‘ Haun(1933)¥ 6~10X2~4 o 9~14X1.4 3 2 B
P‘(g’gﬁifgr’s")vom Hamn (Hl‘;gg;, 1930y 7-E~10X2.2~2.8 20.2~26.9X1 | 11.2~14.3X1~2.5
P. conorum(Sacc.)Dien.] Diep. (1911) 7.5~12.4 . . 7:_;777 o :_
(conifers)  Hann (1930) X 2.5~3.7 20.2~24.1x1 13~15.5X1.6~2.2

P. montanensis Haun o - -
(Ab_ie} rlasiocarpa) E-IAHN (1930) 6~7.8X2.5~3. 4 9.3~11.8X0.9

P. abietina (HARrT.)

WiL. et Haun l I—VIVAI}I;iJ%rb%V”’
(Abies pectinata) i

P. Boycei Haun
(Abies grandis)

10.9~14X4~5.3

\
I R )
I 1
] Hann (1930) | 5~9.9X1~2.5
|

P. strobi Syp. |Sypow(1922)*. -

(Pinus strobus) JEQHN (1930) H771XL9 jl S . o
P. cephalotaxi SawapA | SAWADA 9~10X 3.5
(Cephalotaxus nana) ~ (19s50)*" e 0 -
P. pinophylla v. HGHNEL | SACCARDO - {
(Pinus austrica) (1931 9 x3 20~24X1 ) |

Y IRKERRE & :7c U< P. occulta Traverso LEELTLWEE X 5.

ok, HAET, /NI 1939 Fizd 7 <= Y EEFHE LR, HWEE% Phomopsis pseudotsugae WiL-
soN L[RIEHE LA 2%, S OB, FTE@HFAMEMLICL 5T, B-RFOFESRR, REshT
30, Bl#e Phacidiopycnis \CHREEB Xiutc P. pseudotsugae XitdhE b t7ch, Phomopsis B
ZETHEDTH B, LIcHDT, /MNIDHEL LEILEOEELN DL TRILY P occulta THAHS &
Lo BRE2EERAT 5.

2. Diaporthe B3t

EHERNC 492 Phomopsis BEH, 770D <bhbLALBRBATWAEDIELT, —RICERLDOSE
L EE 2 bb Diaporthe BEICHOLTIEL b LWEREILR L, AR BEHNRTEREORE &
LEBDDODOLT, TOEFLILEITOEFONL 5 THDe o7 Hann % 1930 FEOHE" Dieh
T, $EBID Phomopsis BEDHT, LIERDHIADOTWBDIL Phomopsis occulta 121+,
Diaporthe conorum (Desm.) NiessL NZ DT TH B L DX, XHIC D.occulta 1% P. occulta
BRI, D. conorum ¥ P. conorum LIIPAEMINEDNR, ThBIZOWTIIOBILFEET S
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LLBLTWBN, TOBINKETIEOBE L, EHEOHBNLEDINL 5 ThbD,
AF, v /%0 Diaporthe &, ZDi3p\~¥ F TICgHERNIC & X Wi Diaporthe ¥ DIERED Ik

% Table 7 kL ®» L7,

Table 7. Morphological characteristics of the species of Diaporthe hitherto
known on conifers

- 7;ung;:;1:i host | WIrilveistlrgator lrperlt?llezguori (#)E Size of ascgi) ﬁpﬁie -
(Déigzgzzleefgz' japonica) Writer I 350~525 142~52><5 5~7.5 10~14x2.5~<
(Chamzﬂpgw thlw)viv,,ii,,, L 460~550 L447~§38><5 5~7 | 11~14X3~4
D(f:‘i)’l’ﬁ’;gr’ngESM -N1ESSL Igaccuno(sz)““ }7 50x } 9~12X 2.5~
Pt o e | e

(}Zj@‘é% f;’fk":m ) | 7 (1895)®)  250~300 ; 48X 7~9 [ 12T17><3~f
D. griseo-tingens(B. etC.) |
Sace. 7 (1882) | ; ’ 20~33%13
(Juniperus virginiana) | . N
D Moo s | oy | aoxoms | owx
]i'(%i%’;)s““ } ” i928)"’7’l 300~400 1 45~48X7~7.5 ’ 10~12X 3~3.5
D. ( %";ﬁ‘;g@i@;ﬁ““ :WEHMEYER( 1933 | 116 | | 1e~21x9
%i’""&’%i"s I;;")W et ’SAcCARDo(lssz) ; B | 25X 17~18X5
D{}gﬁ;ggdg) ' (o ) 250~330 } 50~55X6~7 | 10~12X3.5~4
?rgfr‘;’%?lﬁigféft S¥p. ‘ 7 (1902)“’ 52~62X9~10 13~15><4~i4.5

FiIC L LT Diaporthe BED 5 b D. conovum (Desm.) Niessv, D. celata Sacc., D. occulta
(Fuck.) Nit. XU D. pitya Sacc. D 4EE DL Dk, ZORBCEWTHE LLRKEKE L -
LB DTHB, ZHBDAED 5+, D. celata 1L D. pityaix, 22 H FOREFHIN T B
BERSROC 36 CARES & 1207 D~ e D 23 B, D. occulta 35 X0 D. conorum 3 OREEEASAES
Khokdbmwy, D.occulta EF05J@F21ALOhicv2 b, Fo 5 EFHIERC>EM T Lt
ERBNTORARE L 2 275, D. conorum ZEFIEIANATAT, FO 5 EILRFLAEEL T
WAL, EORBRAEOBEBC EbDdTIL —HT 5. UEnZehbAF, v 2¥hbibhi Dia-
porthe Bl D. conorum (Desm.) Niesst LJRI—BE & LTIV e B

WEHMEYER (X FD % 7 ¥ F 7D7HT, D.conorum 23T D.occulta, D. pitya, D. pinophylla,
D. thujana 7o 2% 1T LT D. eves NiT. DIEHC s DTHEFL L)', WeaMeEYER A 1FEE L
7= Diaporthe B Db\ 72iciy, Table 7 1A bh 2 &k WHIENNCTH I h) DZERS D, 4 D. eres =
DI FOSFORE X 9~12X2.5~4n 1 BATH, D. pinophylla, D. occulta it & Hi2DHE
HABIETh A0 TH S, TREELNEIE D. eres rFE, WMELAF Y OBMKREL, 2¥0
Diaporthe XXX OTZHEN, HERAEHANC &7ch, I BICAF O Diaporthe 13X D. eres DHETH
BEBOILERC AL TESRLFEREER Lo ST HEMOBRLGE¥ FOR#MSA L T2 2 &
WX REROSH B ZATHH B, EHILINLOEN LA THER D Diaporthe 2 1BLL T LD
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T D.eves DIchIC\VLAEZ ERIIIABLA 2 E 2 B5DT D. conorum ST L L THEREIE, #
¥ Diaporthe 8% D.conorum (Desm. . Niesst *[AET 5. L2 TRF, v 7 ¥ D Phomopsis
L Diaporthe BRIV N K=, %%~ v IREKED B\ 12 DS FFIHE MR AR LT L
DENERD TH Do
Diaporthe conorum (DESM.) NIESSL
syn.: Phomopsis cryptomeriae Kitajiva et Kamei—#pREE 26 : 147~166, 1925.
Phomopsis occulta Traverso—Flora Ital. Crypt. 1: 22, 1906 (Trans. Brit. Myc.
Soc, 15: 32~93, 1930; Mi#kSiTx 5 425~428, 1951.)
Phomopsis pseudotsugae WiLsox?—ZMpHENGE 213, 1939.
FBE2AF, e 2%, AFIYRLIOL VYO, RCHET D
##t Diaporthe : AF——EF I APGHR, 3 44, VI-24, 1954; EhsRETHERS, 544,
VI-30, 1954; REARAFPRESEREAN, 3484, X-8, 1954; BEVRERARETMBEN, 344, X-9, 1954.
v/ ¥—HEEBSERIVBEN, 344, X-9, 1954
Phowmopsis : 7 ¥ —HETHELH BEKRERBSGP, 54°4:, X-28, 1952; EWRILFERMPEEN, 34
&, TAE4, V24, 19545 BRBRGIUBEN, 394, X-9, 1954; FOUHESERBRSEN, 3
ez, =29, 1957, ¥~ Y —JLiEEFLIRTT BT i R MG IL SRS, 5 A, X-26, 19540

= #

AF R L 2 F b gz Phomopsis 3L C Diaporthe BT o\WT, FOEFELICEM AR\ TE
Bt Ziow, EbI = Y RE & oMEZEBVT, TOSEFENFBIC O W TR LI 2
Dz A BN ROERZORNIDENL B H Th b,

(1) A¥® Phomopsis & Diaporthe r Dh\ OB 52ER, HEERB & 056 %
b, AFXD Phomopsis EIAF, v 7 FOBETICHERIND Diaporthe BHORTERRF LTIz
S\ 2 EMIFEEI NI,

2) FF<YERE L OBIR . A¥ 0 Phomopsis 35X Diaporthe T+ ¥ Y JffEHE ( Pho-
mopsis DEFR) &< i 7o 3 BiC X AE5E b OV EREIIRERIC LU, Zo3EXE oL Bl
IS5 ERERLDL, FRFEOTERBR « Phomopsis) &5 LOFEED A WIC I {—HL, 201
FHIXFA-EThBHLALDLNRT.

(8) SESMNFTE | KB Phomopsis Bz Phomopsis cryptomeriae ¥ —F3 5iEn ) Tred,
Hann, BHNFREFNRZ 702 BELICHSL T P.oocculta 2 EbDTEL—HT 5. HE
FEMIALHE L DT P. cryptomeviae L THRMC L IF LWL E2 D30T, KBy~ V
= Y AkERE & ds7s U { P. occulta Traverso &[REL . BB TH % Diaporthe 13, \Fx ™
DB & JhEE L o558, D. conorum (Desm. NiessL E[EEINTI. 73 WEHMEYER (1 D. conorum
IR CEEFTIAEZ $ > D. eres NiT. OAMIEBD12: LTHL D, EHiz D.
conorum THIFEL LTE hHorot:

4) KELAERL L SHERKS LY v o1 AR EE FICLSHEL, B5E12BIAPLE
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5 FICHiTFEYERT 5. EROFEEBEEIL 20~28°Cich b, Fo 5 AFOFRFEHEL 23~28°C,
flaF o it 25~30°C DHWLIETH B

(5) KEIZAF, v /%, »F=YFHEEZ L LD, TR SEEEELLIAE LR, Lid
5 HFERE OREFERSR O BB L T 5,

B KR B A

Plate 1
T AFHEXE (Phomopsis BHE) X1
e 7 ¥ HEX (Phomopsis L) x1.2
 ATHREIC X 5 AXFFMTEE X1.5
: AFFEBROBREMIC O bRIFO 58 X5.5
P AFFEBOARBAC O HRAFO IHE x5.5
F : §§7%F (Phomopsis B5ft) %150
Plate 2

>

P’UOL‘:U‘

A BXO B: FD 5% (Diaporthe BEfH x90
C: FERARE LIC kT 2HE X 5 0FE
a: Yy i EHER, b FHEKL L S5IEK, c: VY I AR
D: F0 ) [aFH Lo, Pl: fluF (2F) »HoEk, P2: HilldF (F F=Y) »boE
Plate 3: B% 5 OFHE L BE L DIEGF
D: F0 5 aFh OB, Pl: filaF (2+) 2. Lo, P2: #laF (F FeY) 2 L0
a: 0°C, b: 7°C, c: 18°C, d: 20°C, e: 25°C, f: 28°C, g: 30°C, h: 35°C
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Phomopsis Disease of Japanese Cedar, Cryptomeria japonica D. DON
with Special Reference to the Life-History and Taxonomy of the Causal Fungus

Takao KoBAYASHI

Introduction

Since 1925 when Kitajima'® reported a Phomopsis disease of the Japanese cedar,
Cryptomeria japonica, caused by a new fungus, Phomopsis cryptomeriae Kitayima et Ka-
MEI, it has long been thought to be an important dieback disease of Cryptomeria.
In recent years, however, following further survey it has been revealed that there
are several other kinds of dieback or blight diseases of the Japanese cedar, which
are not only caused by different fungi but are distinguishable by their character-
istic symptom. It has also been ascertained that the damage from the latter is more
serious than the Phomopsis disease. Among them, Sclerotium sp. causing a sclerotial
dieback' 'V, Guignardia cryptomeriae SAwapa causing a shoot blight'®:*®, Botryosphaeria
sp. causing a black mole canker'™, Scolecosporium sp. causing a Scolecosporium die-
back*’ and an unknown fungus causing a black stroma canker!®?® are well known and
widely distributed.

The writer, however, obtained a Diaporthe from several localities in Kylsh(, which
might be regarded as the perfect stage of the Phowmopsis on Japanese cedar and Japa-
nese cypress, Chamaecyparis obtusa S. et Z. Since that time, to ascertain the genetic
relation between them and, in addition, to clarify the correlation between these two
and also Phomopsis occulta Traverso recorded from Abies sachalinensis by Kamgert*13:14
the morphological, parasitological and physiological studies of them were also under-
taken by the writer. In this paper it is the chief purpose to report the results obtained
from these studies.

The writer wishes to express his sincere thanks to Mr. Rokuya Imazeki, Chief of
the Forest Protection Division of the Government Forest Experiment Station, under
whose direction this study was conducted, and to Professor Dr. Senji Kamei, of Hokkaidd
University, for comparing the fungus with the culture from ‘‘todo-fir’’, and for helpful
counsel in the preparation of this paper. He is also grateful to Dr. Kazuo It6, the late
Mr. Yukio Nagar, and Mr. Yita Nouara, of the Government Forest Experiment Station,

for their valuable advice and encouragement given in the course of the work.
Symptoms and signs

Green shoots and brown stems are infected. The lesions on the green shoots are
circular to elliptic, and enlarged longitudinally reddish brown. When the shoots are
girdled by the lesion they soon wither and turn reddish brown. Then pale grayish
white, elliptic to fusoid pustules occur on the lesions (Plate 1: A~C). During the
moist period or just after the rainfall in spring to fall, pale yellowish to yellowish
orange colored spore-horns are pushed out from these pustules. Then shortly after,

perithecia of a Diaporthe are often formed under the pycnidial stroma. As the perithecial
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necks do not project from the surface, the perithecial formation can hardly be seen
from the exterior. When the bark is removed there are found two to several clustered
perithecia in the inner bark.

So far as the writer has been able to observe, only the brown woody stems of
cutting stocks at about 10 ¢ above the ground level are affected. On these, lesions
are usually indistinct and they rarely develop canker. Examination of many materials
indicated that the infection may start from the scar on the stem. On the blighted
shoot perithecia are also formed under the bark (Plate 1: D).

Morphology of the fungus

1. Phomopsis stage (Fig. 1; Plate 1: F)

Pycnidia are formed separately in each stromatic tissue as an irregular chamber,
innate at first, then erumpent, and ostiolate. Ostioles are longitudinally elongate.
Conidiophores are slender, straight, not branched, hyaline, 8~15# long. Pycnospores
have two forms; the one which is called ‘‘A-spore” is elliptic, unicellular, hyaline,
guttate, 6~8X2~3 1, and the other, ‘B-spore’” or ‘‘stylospore’, is straight or hooked,
unicellular, hyaline, 22~30X1~1.5u, generally 23~26X1 4. A-spores are produced in
culture as well as in nature, whereas B-spores are very rare in nature.

These morphological characteristics quite agree with those of Phomopsis crypto-
meriae described by Kitajima'® and of P. occulta of Abies recorded by Kamer'®.

2. Diaporthe stage (Fig. 2: Plate 1: D; 2: A and B)

Perithecia are formed under the bark or just beneath the pycnidial stroma, 340~
550 # in diameter, and embedded aggregately two to several in number. They have black
slender necks which open ostioles at the surface of the bark through the tissue and are
240~640 # in length. Asci are oblong-elliptic to clavate, hyaline, 42~52X5.5~7.5 u.
Ascospores are irregularly biseriate, elliptic to fusoid, hyaline, 2-celled, constricted at
septum when mature, 10~15.5X2.5~4 &, generally 11~12.5X3~3.5 p.

In Japan, no report dealing with the species of Diaporthe inhabiting conifers has

been found.

Physiology of the fungus

(1) Isolation of the fungus

Monopycnosporic isolations from two Phomopsis were made!®:!¥. The pycnospores
generally germinate in a few hours. Prior to germination pycnospores somewhat swell
and become irregular.

Monoascosporic isolation was made. Ascospores also germinated in a few hours and
produced germ-tubes from both ends. They somewhat swelled prior to their germina-
tions.

In culture and inoculation experiments the following three isolates were used:

Phomopsis sp.: On Cryptomeria japonica, coll. at Nishidake, Miyazaki Pref., iso. on
Aug. 2, 1954.

Diaporthe sp.: On Cryptomeria japonica, coll. at Nishidake, Miyazaki Pref., iso. on
Aug. 2, 1954.

Phomopsis occulta: On Abies sachalinensis, coll. at Sapporo, Hokkaidé District, iso.
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on Nov. 5, 1954.

(2) Mpycelial growth and kinds of agar medium

Potato-sucrose agar,SaiTo’s soy agar, and Waksman’s agar were used in this test.
Inocula of about 5mm® were transplanted to each agar medium in a Petri dish and
incubated at 25°C. Among the three agar media tested, the mycelial growth of each
fungus was best on Sarto’s soy agar and poor on Waksman’s agar (Plate 2: C). After
a month, the pycnidial formation was observed on potato-sucrose agar, and after two
months on Sarto’s soy agar. Perithecia were not formed in every case.

Between these three isolates no remarkable differences in the macroscopic appearance
were seen. Their cultural characteristics are summarized as follows:

On potato-sucrose agar: Colonies are flat and white at first, then become ‘‘Drab’’*!
to ‘““Hair Brown’’ in color at the centre, and they are covered with dense cottony aerial
hyphae which are mottled with white and ‘‘Pallid Mouse Gray’’. After about a month
many water drops and pycnidial bodies of Phomopsis stage are produced on the surface
of the colonies, and then pale yellowish conidial masses, consisting of A- and B-spores,
are oozed out from pycnidia.

On Sarto’s soy agar: The fungi grow best on this agar. Colonies are flat and white,
and later turn ‘““Hair Brown’’ to ‘“‘Deep Grayish Olive’’. The surfaces of them are
covered with dense cottony aerial hyphae which are mottled with ‘“Mouse Gray’ and
“Drab Gray’’. About two months after several large pycnidial bodies are produced at
the inner part of the colonies and from them pale yellowish dropy conidial masses are
generally oozed out.

On WaksMaN’s agar: Growth of the colonies is slow. The surfaces of the colonies
are covered with white and cottony loose aerial hyphae. No pycnidial formation appear.

(3) Relation between temperature and mycelial growth of the fungi

Influence of temperature upon the mycelial growth of the fungi were tested by PeTr!
dish method using potato-sucrose agar. Inocula cut about 5mm® were transplanted on
the plate agar and incubated for 10 days. Then the diameter of the colonies ‘was
measured and is given in Table 1 (see page 6). As shown in Table 1, three isolates
grew from 0°C to 35°C. The optimum temperature for their growth is similarly within
20°~28°C (Plate 3).

(4) Relation between temperature and germination of the Diaporthe

The ascospore suspensions were prepared by crushing the perithecia. They were
rubbed streakly on 2 per cent plain agar and then incubated at each temperature.
After 15 hours germinating ascospores were counted. The swollen ascospores just be-
fore the germ-tubes arose were also counted as the germinating spores. Result of this
test is given in Table 2 (see page 6). Ascospores of the Diaporthe germinated at from
12°C to 35°C with an optimum 23°~28°C but could not germinate at 40°C or below 4°C.

(5) Relation between temperature and germination of the Phomopsis from

Cryptomeria

Pycnospore suspension was prepared by the conidial mass produced in culture.

Measurement was taken after 15 hours and the result is shown in Table 3 (see page 7).

Pycnospores of the Phomopsis germinated at from 9°C to 34°C with an optimum range

*1 Ripeway, R.: Color standard and nomenclature. 1912.
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25°C to 30°C.

Inoculation experiments

In order to confirm the similarity between the Phomopsis and the Diaporthe inhabi-
ting Cryptomeria, and also between Japanese cedar fungus and ‘‘todo-fir’’ fungus, and
to determine their pathogenicity, several inoculation experiments were made on several
species of coniferous and broadleaved trees.

Unwounded treatment on green shoots and, wounded and burned incision treatments
on green shoots and brown stems, respectively, were conducted. Wound incisions were
made by holing with a cork borer®. In making the burned incision, a burning steel
bar the same size as the cork borer was used after holing. After the treatments the
bits of about 5mm® mycelia from each fungi were placed on or inserted into the bark
and then covered with moist absorbent cotton and paraffin paper for 10days. As a
control, small amounts of sterile agar were used instead of the fungous mycelia.

Inoculations were made on Sept. 30, 1954 and, May 9 and Sept. 3, 1955. On each
occasion three to five shoots or stems were prepared for inoculation, and two for cont-
rols. Results of the experiments are briefly summarized in Table 4 and 5 (see page 9~10).

In the experiments it was observed that, on the conifers tested, these three fungi
are apparently unable to infect through the sound surface of the bark and through the
simple wound; they are able to develop only through the burning wound with a certain
amount of dead tissue, and could not invade broadleaved trees used in these tests even
through the burning wound.

Infected green shoots blighted within one to two months and then Phomopsis pustules
were produced. On the brown stems once developed cankers were healed over and
finally closed. Re-isolations were carried out, the culture of them being quite similar
to the fungi used as the inoculum.

Considered on the basis of the inoculation experiment results, the pathogenicity of
these fungi on Cryptomeria and Chamaecyparis seems to be not virulent.

Accgrding to Kitajima'?, he obtained only one success after testing three times.
KAMEi“’ stated that Phowmopsis occulta develops lesion on the stem through burning
wounds, and in the case of simple cut wound, once developed lesions heal over in a
short time. His inoculation test on Japanese cedar gave a negative result.

That the fungi employed by Kirtajyima and KaMmer, respectively, are a wound parasite,
and that they need dead tissue to some extent for successful infection agreed with the

results obtained by the writer.
Taxonomy of the fungi

The evidence here put forward following the foregoing cultural and inoculation ex-
periments points to the conclusion that the Phomopsis collected on Cryptomeria is
nothing but the conidial stage of the Diaporthe found on the same host, and that the
Japanese cedar fungus agrees fully with ‘‘todo-fir’’ fungus, Phomopsis occulta TRAVERsO.

1. Phomopsis stage

As mentioned previously, the present Phomopsis completely agrees with P. crypto-

meriae Kit. et Kam.. Phomopsis cryptomeriae was described by KitajiMa in 1935 as a
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new species. He separates it from the other coniferous Phomopsis, P. thujae Diep., P.
juniperovora Haux®, chiefly based on the difference in the host range and the length of
B-spores. In 1930, Haun carried out morphological and cultural work on the hitherto
known species of Phomopsis inhabiting coniferous trees and settled them into eight
species”. He suggested that although Phomopsis cryptomeriae could not be compared
directly in his work, there are some grounds for recognizing it as a separate species.
Moreover, he indicated that Phomopsis by him were divided apparently into two groups,
including four species, respectively. According to him the first group contains the
species producing both A- and B-spores under natural and cultural conditions, and the
species of the second group do not form B-spores, which are important characteristics
of this genus, under any condition. The later atypical species were retained in the
genus Phomopsis by him.

WEeHMEYER?, by whom the genus Diaporthe and its segregates were investigated
monographically, treated Phomopsis occulta Traverso and P. conorum (Sacc.) Diep. as
the conidial stage of Diaporthe eres Nit. sens. Weum. which is a large species having
many synonyms and a wide range of host, botn in conifers and broadleaved trees.
However, the life cycle between them seems to be not proved enough.

Later, two species of Phomopsis inhabiting coniferous plants, P. Lokoyae Haun!®
and P. cephalotaxi Sawapa™ were added by Haun and Sawapa, respectively.

More recently, Phacidiella coniferavum, the perfect stage of Phomopsis pseudotsugae
and P.strobi which are included in the group having only A-spores, was discovered by
Haun® and the imperfect stage was transferred to the genus Phacidiopycnis from the
Phomopsis.

In Japan, Kame1'*'*'" studied a canker of ‘‘todo-fir’’ and classified its causal organism
as Phomopsis occulta Trav.. In 1939, Ocawa®’ recorded Phomopsis pseudotsugae on Japa-
nese larch, Larix kaempferi.

For the taxonomic determination of the present Phomopsis, the morphological cha-
racteristics were compared with the hitherto known Phomopsis inhabiting coniferous
trees (Table 6, see page 13). Among the species given in Table 6, the present fungus
quite agrees with not only Phomopsis cryptomeriae Kit. et Kam. but also P. occulta
TRrAV.. Phomopsis juniperovora Haun and P. conorum (Sacc.) Diep. also seem to be
similar to the writer’s fungus. However, they have larger A-spores than those of the
writer’s fungus. By Haun the average size of their A-spores, are 8.5X2.4p# and 9.5X
3.1, respectively, and those of P. occulta is 7.5X2.4p#. In the writer’s fungus one
hundred of A-spore were measured and they average 7.4X2.3 &.

Phomopsis pseudotsugae WiLson and P. strobi Syp. distinctly differ from the fungus
under consideration since they are now transferred to the genus Phacidiopycnis by HaHN.
As there are found not only a definite difference in size of A-spores but also an absence
of B-spores, Phomopsis boycei Haun and P. abietina (HarT.) WiLson et Haun also differ
from the writer’s Phomopsis.

In Phomopsis cephalotaxi Sawapa it it not clear whether B-spores are produced or
not. It is, however, apparently distinguished from the writer’s fungus by its larger A-
spores. Although Phomopsis Lokoyae Hann and P. montanensis have B-spores, their B-
spores are quite different in shape and size from those of the writer’s Phomopsis.

From these, the writer came to the conclusion that the present Phomopsis is iden-
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tical with Phomopsis occulta Trav. and that P. cryptomeriae KiT. et KaM. is its synonym.
This conclusion has been reported preliminarily by the writer-and Kamer*. As pointed
out previously by Kawmei, it seems to be now established that Ocawa misidentified a Pho-
mopsis on Japanese larch as Phomopsis pseudotsugae WiLson, despite his fungus having
two forms of spores, namely, A- and B-spores. The description and illustration given
by Ocawa indicates that his fungus is Phomopsis occulta Trav..

2. Diaporthe stage

While the genus Phomopsis inhabiting conifers has been studied frequently and in
detail, the investigations on the genus Diaporthe, the possible perfect stage of them,
have been few. In 1930, Haun mentioned that among the species of Phomopsis on
conifers, P. occulta Trav. is the only species having a perfect stage, and its perfect
stage is Diaporthe conorum (Desm.) NiessL. Moreover, he stated that no genetic cor-
relation is found between Diaporthe occulta (Fuck.) Nit. and Phomopsis occulta Trav.
and between D. conorum (Desm.) Niesst and P. conorum (Sacc.) Diep., and that these
problems will be discussed in a further report. However, he has not published anything
about them up to the present, so far as the writer is aware.

The comparison in morphological characteristics between the writer’s and other
Diaporthe hitherto known on coniferous plants are presented in Table 7 (see page 14).
Except for the four species, e. i. Diaporthe pitya Sacc., D. celata Sacc., D. occulta (Fuck.)
Nit. and D. conorum (Desm.) Niessit, the other species distinctly differ from the writer’s
Diaporthe in the shape and size of asci and ascospores.

The present fungus seems to be somewhat similar to D. celata Sacc., D. pitya Sacc.
and D. occulta (Fuck.) Nrir. but it is distinguishable from them by its gregarious and
black perithecia, non-projected necks and constricted ascospores, and completely accor-
dant with Diaporthe conorum (Desm.) Niess. althogh its original description is very
simple.

In the monograph of the genus Diaporthe’®, WeumeYER regarded the several species
of Diaporthe on conifers, including D. conorum, D. occulta, D. pitya, D. pinophylla and
D. thujana, as the synonyms of D. eves Nit. sens. Weum. However, apparent differences
in their size of ascospores are found. WEHMEYER gave a size of ascospores of D. eres
as 9~12X2.5~4 #. Among the species mentioned above, D. pinophylla and D. occulta
have larger ascospores, the size of which is out of range in D. eres. On the other hand,
the present Diaporthe is not pathogenic on the several species of broadleaved trees
which are recorded as the hosts of D. eres, even through the burning wounds. In Ja-
pan, D. erves causes a dieback of the paulownia tree. Beside their pathogenical difference,
there are shown distinct differences in the pathogenicity, physiology and morphology
between the paulownia fungus and the present fungus.

From these the writer came to the conclusion that Diaporthe conorum (DEswm.)
Niesst should remain as é distinct species, and the present Diaporthe is identified as
D. conorum. Consequently, genetic correlations between the Diaporthe and the Phomopsis
inhabiting coniferous trees in Japan are as follows:

Diaporthe conorum (DESM.) NIESSL

Syn.: Phomopsis cryptomeriae Kit. et Kam., Bull. Gov. Exp. Sta. (Tokyo) 26:147~
166, 1925.

Phomopsis occulta Trav., Flora Ital. Crypt. 1: 22, 1906——KamEer: Plant
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Protection (Tokyo) 5: 425~428, 1951.
Phomopsis pseudotsugae, Ocawa: Illus. of For. Dis. & Insects 2: 3, 1939.
[(non-Wilson)

Habitat: On shoots and stems of Cryptomeria japonica D. Don (Diaporthe and Pho-
mopsis), Chamaecyparis obtusa SieB. et Zucc. (Diaporthe) and Abies sachalinensis (Pho-
Mopsis).

Materials: Diaporthe stage:---On Cryptomeria japonica- - - - Nishidake, Miyazaki Pref.,
Vi—24, 1954; Takachiho, Miyazaki Pref., VI—30. 1954; Itsugi, Kumamoto Pref., X —8,
1954; Mt. Kirishima, Kagoshima Pref., X—9, 1954. On Chamaecyparis obtusa----Mt.
Kirishima, Kagoshima Pref., X—9, 1954.

Phomopsis stage----On Cryptomeria japonica----Meguro, Tokyo, X—28, 1952; Nishi-
dake, Miyazaki Pref., VI—24, 1954; Mt. Mitake, Tokyo, Iv—29, 1957. On Abies mayri-
ana----Sapporo, Hokkaidd, X—26, 1954.

Summary

Phomopsis of Japanese cedar, Cryptomeria japonica D. Don, were studied taxonomi-
cally with Some physiological, pathogenical and life-historical work. From this work it
became clear that Diaporthe found on Japanese cedar is doubtlessly the perfect stage
of the Phomopsis on the same host and, that the Japanese cedar fungus and ‘‘todo-fir”’
fungus is the same species.

The Diaporthe was identified as Diaporthe conorum (Desm.) NiessL by the writer.
Three species of Phomopsis hitherto reported in Japan, namely P. cryptomeriae KitTa-
71Ma et Kamel, P. occulta Traverso and P. pseudotsugae (non-WiLson), are treated as
the synonyms of Diaporthe conorum.

The fungus can not invade through the sound surface of the bark. It is a wound
parasite but to develop lesions it needs dead tissue to some extent.

The fungus grows well on Saito’s soy agar and potato-sucrose agar. Optimum
temperature for the growth is 20°~28°C. Ascospores of the fungus germinate at from
12°C to 35°C with an optimum 23°~28°C. Pycnospores of the fungus also germinate at
from 9°C to 34°C. Its optimum is 25°~30"C.

Laboratory of Forest Pathology,
Division of Forest Protection,
Government Forest Experiment Station

Meguro, Tokyo, Japan.
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Explanation of plates

Plate 1
A: Diseased shoot of Japanese cedar (Phomopsis stage). X1
: Diseased shoot of Japanese cypress (Phomopsis stage). X1.2
. Shoot developed lesion by artificial inoculation. X1.5
: Perithecia formed under the bark. X5.5

oo ow

: Holes embedding perithecia on woody part.X 5.5
F: Pycnidium of Phomopsis stage. X150
Plate 2
A and B: Perithecium of Diaporthe stage. X 90
C: Mycelial colonies on each agar medium.
a: Potato sucrose agar, b: Saito’s soy agar, c: Waksman’s agar.
D: Isolate from ascospore on Japanese éedar, Pl: Isolate from pycnospore on Japa-
nese cedar, P2: Isolate from pycnospore on ‘‘todo-fir’.
Plate 3: Relation between temperature and mycelial growth.
a: 0°C, b: 7°C, c: 18°C, d: 20°C, e: 25°C, f: 28°C, g: 30°C, h: 35°C.
D: Isolate from ascospore on Japanese cedar, Pl: Isolate from pycnospore on Japa-

nese cedar, P2: Isolate from pycnospore on ‘‘todo-fir’’.
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