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AFHARDTMIHEL, ZTOWEOWMULE, TAEDHEHI D, DHBEREWMICEY 2R LEELRE
ELTHELIPORSN T B,

AFRICE I NI AFHEAR, NOHEITGEOHENZHITBEMEL, LEWIKERICEAZELT,
BLOSDOTREZMOEABTAICHILLTBIRERET 5, F7, BREAROREAETENCIER S W icEk
B OEAEYRED) S HRICIBERRICHITT 2. Lichi-> T, AFRERRBICHMCEY 25KIc s &
oY, EHHMICETREEERET L LEE S,

HLBEICE D 5 A FEARDOBREIIIBHEER  £2EEHOBMTIThN, WEKFTEE KRBT, 1973)
Tk % &, MR 46 FEFEOITIEEARIZH 4148 3,000 TAICEL, BAREERK ©35% &5
Bo CDTER, AFME/F, v VHOXEMELLOWT, bHAEICEY 2RLEBESNMETHSC
EERLTV B,

A F TR 9 2 AR NIISTHAE LB SN ORFE R RAELIHRO C LT, cnETIKEEOD
g, AL, WEMEES XCEBERAOABNWEL EMERIND®, Ch ORI L BHT LCEEIIK
B0 B LS AP REBDEE S DR, KFOMBREMBEHILENTAEIE T 5,

AFFHETIC & B AFHAROWER, FTRIMFARKEERD BIRED #5ick - T, »ROED LK
B8, BRI 10 DMEOPEREM 1T X B &, EMKN 1,900 TARICHEL, RRBRETHEE, bBEKE
WIMiCE I 2R AEREOTEE LD TN D, Lichi-T, KFICTT 5 HAEHRATHIENTAFH
KREBKT 2 EEAHRETH L L0 > TR,

FEHIRFICHTI > TRAROBREBRIC HFHT 2 & & $gsow-0unus, K infh b R EER
BEND &R 2 F WA B T 5 IKEE O ERT OB &S 3 2 ANt ORAL BV E LT,
AR OBWFREIMC BT 5 5 A BT RIGRE S ZRICE T 2 RIAEZ AV R, KiEEEESERTFHSEED
BEME BER LT &1,

ZXFREB Cercospora sequoiae EvvLis et Evermart {2/ Cercospora BE & RREIC A TR Fic
B ASERTERSE LD THRERBIHICET 5, 20T &3, AFRMBEOTIEHE LR S pEE L
Mo TEl, &R, FEEEORIAPIHEER, BB 2MRERR 7 ) ~= v/ T2 bBLT
FIFICN T 5 AFEREHE, 70— v OKRHICET MR ERERICESHOSERTELES L, ®
BROBEREL UTERINTV S, TOLDBEELITHET 28T, 31, JIBESRATHEHOM
B & BT IRICHRR 2 INA, EREM Lo 50 BT RBICRII L5, Lirl, ORETIR
Wy, ZREOSERTEZMBT 6 LRRETH 70

FEHIT, CRERBNG REIFRICK > TABBERICHT 2 KA IHBREER 1D, FHNICRK
ROBEAMWMER S NS UCER L, HHOEREFZERLT, Ch b ORAMAERE, RATED,
WhHY B (sclerotium-like body) ICHES Hiclk, &L LLEBERBEICE-T, $8
DHERFEERIEE2HUNFELZERE Uit DX EICK 5T Cercospora BE O EIT]
BRITRII Uc EOMER T - BB 510,

AETE, ThOOEBRMIPIEIC DT HERT L, 2OBMBERITTIEMICHh->THE LT &

F2 LD ~140147)
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COWRETHI IS0, NIRERBRGRERE P EE T 1CORIEEE D 2 TR SR W o fs
x, FURKCEBIREPLARBAIS L, RARPER FIR-L, RAREREEAR B8 KUORKY
B2 L LRI IR AR O ORI, Hr O CHBORE VK &, FEHONIREEIC LR S ik TIE
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BRAH RS BN L2 I U IR =B M ERE L s KORMMERDO T 2« L0 EDCWEEE
DO, FERPETFUIRSEERITEEE L, RO RIS T S & AR G- (BRI
JUNSCED, B2 U EHE—RR, BRUCEEFIDE EHUK (RABEERA L) OFKICIIERZE

FEENCHEERO 0, BRERERRERCIL, Bl MEBLXUIMOKIIHEZOTIRELD

FAT MBS ORI Y i A FIRER AR DI & AP D37 2D Urce MR & (bR A LIS D
Cercospora R LG H B3RS C A MRS M B EE AR SRS,  RIHBEF S B arss
ZUMREEEARR A, BRERSRIS IR SREM R B R L mek— s, B R R R R
BB (BEBMOKFERON SR BRI R E) 5 J OB S =@ R 5 5
SEOTEEO, 138, AROBERIZHERBG RS LT ERREON EED Uiz, 2 DD
RIEH LTLh oM OBESET 50

0 RAFFEROWEE

TGS ER D O KIEPIic &R & F AL, WEREEE SDY, X FRETHOFEBDN
TEHIC DA Lo &b, 53930,

NS -8 1301, K, (WAL R T AFERENARAL, Chahfimsad Uic. BIRIBHEER
& LT Hormiscium sp., Pestalotia shivaiana (Pestalozzia shiraiana) 33 & UF Phyllosticta cryptomeriae
D 3FEAWL U tchs, ZDHREH® 13 Phoma sp. & Pestalotia sp. (Pestalozzia sp.) %, -LE |1
Phyllosticta cryptomeriae = Cercospora cryptomeriae *55EEE LTAR L. L L, FEDIL
Pestalotia shivaiana (Pestalozzia shiraiana) %, [5% |3 Macrophoma sugi ZiEHEE & Ul

PR KN, DU O B ARSI TRINL 2 S MO 5 20 REOREERME L,  HEE
%BR UT Cercospora cryptomeriae % A FFRREIEERE & UTHEE L, HENRBHE O, Phoma
cryptomeriae %> Pestalotia shiraiana 5O BOKEMIT OO T TH AT EE2U S MIT
f2o ZDHRFAIK S 3 X7 b aA( T (Sequoiadendron gigantium) 7{355 LT MEL1S FEREERTE
R CTHERED C. cryplomeriae LI—HTH 5L A5, JLKTHFH Y b a7 LIRS NK
C. sequoiae Eivis et Evernart B & X D C. cryptomeriae DIEAE, JEIEM S E DA, Wi
ME-ET HLCEAEHLPIC Lice £LT, AFHRIEKE O ¥4 % Cercospora sequoiae Eruis et
Everuart (29, C. cryptomeriae Suirar 727 DELZ & Lz,

FEREOEIERCDOTE, AFERCEY 2L, SAERTERE, #REE cniciBEd 2
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BORICUINT, 24, TR E O A 52 TRTERERA TR Lice UL, TN OOMETIER
FROSGERTFERRSELCLRATETS o 7co EHERAEEARAORE SEBICK > TERSNIHE
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SR TRRERE T2 C ERRA LYY, HBEETOmOEMfI BETZNATHEOHERTESEE
REEBELT, COBRERBI LI

ZX¥FHBRERZAFOE L FH Y beaA T 2BTH, BH, 579 av (Taxodium distichum)
K LUTh, PROBLDEREZE T2 ENHLPCENLMY, ARDOAFICHT ARERII XD
DTS, AFRAMCAROEBREALZEE LSS, 3~ 4 BAHOBRAER TR L, SEIRHE
T 5, UL, AFOBBOIE T LI LN > THRBLIL KB E0DbNE®, F/, S LEMIIHEL
W& D BARFCRNENEZR L, AFTERRTE, 7o~ VvEICOBREWICEDD 5 & & H7RE I 300
BOBY, T REEEICH T AEARELRS DN TELY, UL, ChodHER, BHATOHE
7%, BRBRICEARBERICEEED, ERICETIHETNERIE -2 Fbh T, T DEH
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NEENT,

AP, JLBSSIC X - THRME SN ERIRIT A FEWRARDMBEICHOENHIK SN 5 WE
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B DS R B o (SO IR OWERE, WEE ORI & 2 OBEERIC K > T, ARITHAR
RICTRERECE I NTT SR Ii EOBE (IEEE BSERT 20 EEEH L, £ 0O
%, EHEOW IREFOBRESERMIZELATNLEBE, NSRS 7R T DS EYLIR &
HoT WhWAIAFRORANBREIBC D, FlonBERSHERSNIFEEZN LI Ui,
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FibNTEkbDT, BREFNEBDOED 2 ~3FDOBRDE UERENES Uiz, 4RIEBARDSAER
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NEDERTFEZEAORAE LEORETKY R4 ESRET, NELSEEKBRSBEORT BT 2
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TEPTER oI —F, EHEZAFITRMHOBRICET 2 PUEMBEF OB 2K E SEERICE - TR
SRS HHPICRET/NE, PR ) BIROBAIIIER S N A HEEN - o &I, FEL®
A FARRE OB RS A F A ALER LT, GF5E R S ey NI ESR B ic s T i k%
DT D, & D EHIAI B S e iR 2 FH2E L0 b Dl lbiRE R L TN DT, 1968
ELE, REDEREINCHRFIEZMAT, I ORANRAEREBTEO LR ETT 2ROBE AR, D%
U, HEBRCHESE L ENTE, 51T, TN 0 QBRI &4 TNk Lol B4
1T-TC, ZOEECHB T L SROSEIT RIS & 2 M OFEEZMIE Lice € O& D SMEIK
&% Cercospora JER DI FIZREIEE O M S E O RADRICRS 72 S

AILTRIRE D BRIC X 5 A F AR OH LaER TS (LR, RE D H#ICk 35 m T
R P& UTHBREA, COFENAFRIHHOL < OBRERICENTE 20850, T,
RS NI IEF DIEIR, J83H Rl KO A FHRICHT 2R EIC DT a5,

1. Cercospora BEON ALEH EIZHT 2 90ERFERICET 28T 0M3E

Cercospora JRE O N TR LB 2 04 BFEBICET 20783, 2730 E < 5 NASH O
B L > TITbNTE e, CNLDOWMEICAH LN 2 TIERIICIEG T 2 EE, Shd TEHEETSH %,
RN TEPEMER, b GH8) WERR L PPN ERD 3 IS T 52 &0 TE 5. LT,
S DERIC DV TIEE T OWEREBOME LIRS

29, EVFENERICER I D EakIcifish & UTd Cercospora musae OJT LRI BEESAFIC A
FEINT, BEMCRTERELZEOEAEBILBORBAMNELET 3 EA2RVEL, BFERELET
BEADREK RS IEEYW, C. kikuchii 1TV TR MTFILREEE - 7o BIE B L 3E® 5
Do FRBEEOABRETREHERE UTHOREAMSBTIERIES AT DR A OPT, B0
BT LT, LEWIEREOET @3 HEEEH Snbhn29s-0 « pffsi & LClinriE
DB D BMIIEZ O B —E M O L IR T 2 kA L SN T EL0MOus . Uhl, cokHiE

FEGM, HOEBRERIZDIRTFIERST D ONE LORGLH 2P0, COFhic, HHICHA
Frelel S€7cD, BATBRAREA LD, BRI X S b4 Y =R ORI E R 12 & D
WEdH N LU0,

(LN BRI T ERE T AR s & LT, 3, BB oM 1k 5. < 0Ee, Cercospora
BERICHGE U@ PR E Re i o0, 7 FoENHY » H A4 s il BERE = v v iz
ORI IEREEM AL < D Cercospora JEE & Cercosporella BEICHEHIN TN BRI, 12, ZhFND
Cercospora [RRDIESEMERY D, $H 2 OIS E QR A TR & L 72 B 2408000 115181
1800 SE A LIS O R 2T s K OTEF DR & i RN EF 50 608081 - X 2, JRIE TV
Va2~ AUSIHEHO®OND 70 2w N Ut flsd o 18k, MR O XL 2o T M S LW
FHAOS0 I YR DMK A A SR WIS R & UCERIE DS, B8 U HND O B O R H %
O ER AR propylene oxide IC & B MEBR 2D ANcHE SIEH SN Lo FANE SR
CDOWTHL, RFMEEHRFE (ERER ST 3 /B OFMERINES L OCRAEIGH Cercospora
RO A DEST ERFIEEICKIZ 32 HNE K S N 7 PRII0@IMUDUDUNI - | n ], 415 O
TR2pED, Cercospora BEOREIIC X - TENZTNIRL - FWHEBREN, —EDERAIGED SN
e BMIZEINIWEBERD D b, 4 I VHOEEICOWTL, C musee 594 T 3 Vv ENBEL
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BFEE LW, 2AFFRIEBEIEB CnELHEE T LIRS, AFRECRLEZ>EVDbNE, LkL, BTER

CHBARZTHEDIPIERPASHL TN,

LRI BT ERIEHO £ QIR E H 072 b 0T, A sE G I 2 & OMERRS
N, &0, KRS S BBICE 5T Cercospora BE D MERTHEE Kot BERTE -7
Do

D¥, PHEMNERELTE, 7, SREEORENS 5. BTEROBREMIEAOTNLD S
Pel, HEHFIE Cercospora BEDTMIC & - TH R DWW, Jrncid, Zid ERELHRHZ
BEELGNH QU LIERENEHB Db H 51,

BREEICONTE, AFRMEHOEVEZ S 2B2 1B UCRTERERS RED S, BEEE
100% CTHTHBRARDIHES 13, WTERSICHAREEELAEETLHTH L0, BRORELED
PEHBSERPAER BB E S H 5%,

AR, HABOEMTRMBFHINCE » THEELRF & LTEH SN TS99, RELEHOHE
ABE (Moniliales) &3 5 MPRRE & LT, 4 2 0EBIRE Pyricularia oryzae®™, =< &
BIE RS Alternaria tomatoV, Z/Na7RBWEE Alternaria longipes'®, Alternaria solanilPV0, 3 3 B3
KB Alternaria kikuchiana®®, #* x AFIRIERE Pyrenophorva graminea (Helminthosporium grami-
newm)?®, A 3 CFIEREE Cochliobolus miyabeanus (Helminthosporium oryzae)?® 3 X8 Fusarium
spp.ov 15 & O SERRTRES N IC K-> TREINLS Evbib.  Cercospora B TIE Cercospora
spp., 7 0 —N—HERE C. zebrina®, ¥+ & A 3 VIBHE C. beticola®®, zo5aRERRHE C.
nicotianaeV, < Y ENRE C. pini-densiflorae® 1 LU A X FIBESOUOBH T 5N 5, TN ODHE
FEORIKT RIS S FEET, b0y, MEOREEIUHRKHL EOXELZT L0, &
Sit, BHREROBEENSERENS, &ZF, 350nm EOREEERELTAEDICF I L (2
VIBBUREY, 7 v REREY B LU A0S BRI 45, 400~450 nm AT R S Y RBRE Ven-
turia nashicolal®® 3, 360~480 nm TlI # N aFREREPBMON TS

ZOMOYEMNER & LTI, 4V v, BAOBIRINBGESER L8 -1 FhBDH 2%,

FHEO IO TR RN D&M, TDhE, HREOBEDPEBICL > TR SNDES
&, PIRALENIAN D O O, Tb b, ANEHICL - TRZSNAHALICFTTNE, 2D
B, WHEHICXZHARIZEASEEBHRTHRTH QI LT, SMIRHOEAICIBEE SIc—E
7, HOBEICE - TREBRBEZUSERBIEICRT 50 Lich-T, b 2BOBICHZ LM O

CRAB L BEENEL . LRLERTFEREROD S B, ANEKHICET IEROIEAESEERE
Bronwn, —F, cok3BRTERERE, TABEMTRARENEREBEDABNEST, Wo2D»

OEFOBRE, HASGLHITLE - T3 N5OMNEET, HHEORTIERER T & Hw THEEES I
blebdEWNnZ b,

ARE Tl ~Fc Cercospora BE O AT EEHICH T 5 ERTFIERICEHT 2 {ERODIE S, IRTERED
KA ORBANTH 2 C EMEL, LBERESKEEONERTNERZ SN HEIEEIN TG
VONBART, TOT &R, AFFIFREICB N TSR UTHITRIZN,
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2. IREIEWEILL - TR SW 2 AXFIEREOEIZREL S OFERFERE
GRE SEBEIC X 29ERTRERE)

] & DEERIC X B AL FIERIEE KRB U CRICRT 3 BRI OBRIEEZNE LT 5, T18D b,

(1) BRI OpiEE

(2) & HSERICL ZHEMBKOREL

(3) R S DRI

PITF, oo OEBREIEEIGEZD, HbET, ZAFREFEOEZEKOBIKED B LT X
Nl AR T DI, WEMHIC DN TOERBRME SRS,

D ERERIAORIE & AR R

AKIEOEBMFE HER, TNTNOBEETHNSCE &L, CCTREEBICHE LB EREOH
E, SHRTEREEL X CoERFE kAR S,

a. HEEOkE SoBlE

REDERDPET U B2 B ED A 7 210 (B 16cm, @& dom) (i Lidd, EHANDOE
A EREE Y 2y TRV ML, BEAKDA 72y »— LB LTHET 20 H55PLHY +— LD
FICEOW A HIREOEBED 20 BEKRADERKE BEERALD, TOVHELERBEOAEE (B
%) & Ut

b. Sl FIEERERE

K& IAPE L CEBRAIAE ET ML, FHEEX (3%) DAz ¥ v —LRICANRT 25°C,
BREER 30%, BRICKRE L4 + ey (KB-10) T6 OMMREF Lok, HEAEHEEE (X40~80)

TTRMBARIZEE U, CNICE->T, RERHOKEA EHETH, DAERTEEHRERE S IR
TEo TNOOEREDEIORTEEICHTRY, RNICE - THARTFIEREE G5 : D) 2k
720

SRR o 72 & TIBIE L7 L d e ereeeeeree e e e s e st e bbbttt e e e ¥ 0
BEFHOTPIEE UTHEITFEERT 205, KBAREPERICEDILE e a8 1
SEETFREEUE U T2, RFTICBRAET T 5 & 2
ST EL UTB O DDA ERL T ARG B e 8% 3

D= f1t2ns+3ng

IR ¥ [ E UNDRa R

Mgt BIRBUCRE 2 BRI L

1~3 15
c. SRR

a4 b bay (KB-10) M T BEOH U BilbkiAZ 1 ml © BBERIKD A -7 /NEH 7 28 e

(8emX1.5cm) ICA#, WD, &2 LTI 5°C T TH 20 MRRIFT 2 L& < O 23 585
5T I BEF D OBET 5. TERBRICE e 2RO L, #hick-T, I ToNLRTE
DEFHED Ot S, BNHREZRO TRTFERE Uico SMERT OREIER Tuoma DMK
& oleo T8 D5, BUBREIT TIMERETD 400 53] (0. 1mm?®) rhofgFHE A, 1ml 7ch) DT
B, 0% DEBRIR 1 EN 0 ORIBFECESIE Urco ITPERER, BIREBREIRIET, HAERT
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BE RFEFCHEICHIRIN B BABEZOOT, BEEREOERED S Ko/ KM 1 cm? Xz ) ORK
MTERB Lo &928E & BRkA 10~20 Bic o0, 5EIFTDHERFERERL 2.

2)  ERREOFE L TIERICKE THEROZE

HEERTIREE A T 4 B AR Ol L BBEE RV ENT, AFREREOSAERT LW
SRAFERRE LT 2, 3DEBRET- T,

a. HEEHEOEH

Epic FE e CC-42 Btk (Table 25) %0 -7, YEANERTFIIEE S BRICK S HAERTREREC S -
T 7ehO%, k0 RTEEECE TS 4~6X10°5ml BEORIERE(ER L, ThEREE<y b
0. 5ml, 1mlFO500ml e D 7 7 A3 (EHE 100ml) ICBEERE L, HERERO AfE ¥
D2 RN, ) K1 AR L PDA REVEHMEEH EOEZ 2 1cBEUK 10ml 2Nz, H
emTHEIRAERL CT - T, HRAFWEAIERL, RED 772200 1ml, 2ml FOBE LI
b) o +— L Lo PDA it bid a) ORRIFIK A LiAs, 25°C, 15 ARIBERL, FLd s
BB ZES DS B, EENR2~3mm QR E S AEREME EBINDR-T, 177 2ax7D 10,
20 fE-3 OB filikEdE L7 (Plate 1, A),

EEAHE 1 25°C, 17 BEIEE S BETHON I BRIEADOK & S & pERFEREEES 5 & (Fig.
1), /ANBEZS 10 ABER TRERBRORENE L, HE, BETHERS mm MR L, i
WL, BEREMTBERTEROTNGNITH 7, MTEREER/NIEZ S 10 HEHEKTY <1,
5r INEIE S5 20 K & B FERIERIX TR A S D
‘ B R O—BIc AR OBADEE L, 1
FRBEBEEREL, BABERKTRETSE -
fo QBRI NI o Tco WIREIRIC R B &, /N
Bz RTHBESNAEE > BT~ THAMI
FE L, HERTHICREBEIRETRENEE,
SEW, SRIRASH - TEVERBE, o0, B
i (FREREAR) (sclerotium-like body, stroma-
like body) ItHE Lzo cUTH L, RAFEH
HILERR TR, EESNBERROL QIEAR%E
ETEH O, FEAR, BARGAHATLY
52 a¥ic DI 3 EREIE EF 57,

[

[> 2 S ]
Diameter of scl.-like bodies(mm)

Index of the amount of sporulation

SHERFIEEARE (FRE0D

. . 1.0 2.0 NSRS b T L

e F i e [‘a’:i,%"lf]t;iak SNEIE # S b, BEEOKE X LEEE

i celial . .
suzgggzion :’Jscpee:;ion ?o);;:yn ’5’;%% a T /J\Z@[%T% ) %f}%&;ﬁ{j}l’\ 8: bf:i‘%/ﬁ‘bi,
(ml) (ml) (No.)
[ ] #bstE 7 Diameter of sclerotium-like bodies BB OFELBTEESTCNLOT, T
BEBBR e I AARIE. (20 Tndex of the amount of sporulation SO S DAE X EBHEEERE L.
Fig. 1 ZFIRMEFTHE O ERFIEBICKT ZFIRAEE © BRREELEZ Fo il % 1F

F B BEEORE o -
Ta ﬁ.“ . . D, ¥Ve—VITHLAATER L, Chick-
Effect of inocula on sporulation of

Cercospora sequoiae. THLEEZ S OFRE I 2240, BER2mmiE
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CHNAMEEEE LT Lire HRHOKE SOEBRT
10 mm XTI 5 L, BMKOERTIE
B2 mm BEOLDE S5, 10, 20, 30, 408XV 50 HBM LIce COMDITIERER a Lk,
REER - B Nx s ok (Fig. 2) itk s &, /NEEZ25 O 2mm & 5mm KT EE 5~
6 mm FBE OB OBEMRBARICIGE LS, 10 mm XTRE SICRBNCHHE L, Mid - ik F il
BREELT—HES AU LD b5 - TREILICE o7ce Lip L, RAOWOH, W& S/NIEE S
REED LI T TIERBEIINEZ S XTI SN, RAEREZHIKTS, — I ETFHOF
FRICHET DL 5%, SPRADRIRINCES Uil b & - 7208, AKMCiE»is & 5 Bais-rr
A btz (Plate 1, D, E)o DE /MR Z S B OKME (Fig. 3) 55, ERERAER T
5 & 10 HIXTEE S mm PLEIIGE LT 20 St -7, 20005 50 [ TREMECZETIC

B o 10 mm BED WZ D BEoh/izdT,

i, EE2mm & 5mm XTI 7523720 10 {8,

Uteds - T RARBLDJE% 450,

c. TEREIR ORI
A FRAIRTE DB RIT

INBIL Lo A3 AR FIRRRER I 5 ~10 X T 9" <1,
BABICEZ oo 40 MPILEBHIX TR B S N AR AETHEEB LT
T, —ICITER, SETHESIKIZEAERT

Wi A PDA BB L Cii Lid s,

LIS ORISR U 7o

250Cr

30 WLk
DEFFEORE &

10 HEEEE T I 7/ NV 2 © DTk
15 H, 20 HB XU 30 HRIEREOEZ S MR & Ui,

 (TY 7R T S 1 ;
ENF2OT, 10 AREEALLEE L, <o
e Ea T v e 1 I
{H_JAO.) %ﬁj]&l’:ta fifiébf_o
10 - - - 3
1 s 0% p 3 .
BB B °f °
rooo H 5 B
B R B e M ] tes
x 15 B 5] o M Ttest1
R B2 5%
B B R 0 Uk - 2 test-2
XX} %] 0% '%0 - o
ooo %5 B R ; g
K B R 5 2
~ iosot I Bl R 5
K X Rl 0% - o
E 5% st K = E 5
£ roos I BB g [ E
8 oo 03¢ 5% % 2 £
= RS %! R 0502 = E $
oos B B s 5] ) g
oy X BB = W'y B
) poos I+ BB El <
T B £ RS 2 £ 24 2 ¥y
=] ] K £% %ol S w8 gz ©
o 8 £ KXY £ 009 a -] F
s i5ooo B ooo% £ £ i g
0500 M 600% 0% £ Exd £ @ 3
¢ Sooo 5o 5% k] €= =22
Q= %03 B 03 o P T W E
= B R 5% K Te = . el
T B £ T g w3 | N X
passe! oyecsl ol 5 o 3 \ = o
< S 2 ! 2a o, . 2
%% 6 R ol ] - Y 2E
b B . 5 E . ~ :
B i 5 e
. R A ] # N
] K ol % 3 o
# BN K & e g ~
% By B K &g e .
= ye | 90 o] NS e
< ol i ! = g N
X o £ B K 3 2F , 1
<& B K . 3
g I &l €4 .
— & K K N
O o %4 et .
& o i< s
4 g oo o¢ N
$ & B
e % ! A
2 B
% 2 °
o K
o £
o] 15
%] jost
o £
% &
i & -
i K 5 10 20 30 40 50
K K P
- 2 d 2 —_ ORI o
1 2 1 1 Number .
Number of inoculum
2 5 10
EC R T SN (R e H HHARO B 1% Diameter of sclerotium ~like bodies

Diameter of inoculum (mm)

[ I ®iEbktko 42 Diameter of sclerotium-like bodies
BRBER] o2k ha FIAERIE (520 Index of the amount of sporulation
Fig. 2 HMEOKE SBAFRIEE O
SHERTIERICE LI T2

Relation between size of mycelial

colony inoculated and sporulation
of Cercospora sequoiae.

= AR (SR Index of the amount of sporulation

Fig. 3 ROB R DS 2 FRHIFHE D
WA DT8R & BTk &k
EScE 2

Effect of numbers of mycelial co-

lonies inoculated on growth of

sclerotium-like bodies and sporula-
tion of Cercospora sequoiae.
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Table 1. HFEFROREIM & 2 FHRFBIBEO M ERTE E OB
Relation between incubation period of inoculum and
sporulation of Cercospora sequoiae

i g | ” | BT % R H
- RRRR OB | H@?}Epjﬁ%g{ 1 Number of conidia produced
. (3520 i (X 10¢/cm?)
Incubation I?}f{lm' of Index of ﬂfle R
period (day) | SCl-like bodies | amount of i i C
(mm) p Range (Average)
10 5.4 2.6 10. 6~27. 9 (16.3)
15 5.3 2.5 5.8~21.1 (14.5)
20 5.5 1.9 3.5~16.8 ¢ 9.7)
30 5.2 1.6 3.5~11.6 ( 6.8)

R Table 1 (ORT XI5, COBREOEBMAMOLNOTEIEKRAKOREICITHELRITIE
Motze LU, BFERTIE 10~15 HEEBROFMIEZ S TT N, THL EOEETIR LIS
BT 2 EASEHD ST,

d. # -4

ATLE:M ECORTHEROBEERE S LTRER I SRTOHB BRI L DR 855, LrL,
COBAIRIIET o 3RREEARE LIcB R U CEBR T AR IS 2 HENE OGN TS, R
EHHEBIC X AMTHRER, REDERICL-T, TTHERMEHERSE, S51C, ThiERTIEEE
EHTOHPRRICE TRESE D CEOMBERG LD, O, AFRIMBEROSER T T E3HA
2RI E LreBaicid, BAROIEBERSARAT, BoDiad, Prcm# Ligir - fofo i
ERREBZ OB oTce THICTHL, BURHMF OIREIRE ¥ » — LD PDA SEEEHICH LA,
25°C, 10~15 HEERIC FET 2/NME L > 20— & & i YO R - TEERE LeBakil,
REIBERICE 5T, TNOOEZ I HHLET - ERMHIER X1, BROMET X S ICRETE L
THERA LI - T, BUORKE L EBODERTOERIND AP OHREEE LTHETH S L4
ZoNbd, B8, TNOLO/NMEZ D OBEIBIIEH 17 47: 0 10~20 EHB I, T/, BEE10~15H
BEOHMIEZ 5 SHET, EHENONERZ Y IRTEROE FEEEIFE L,

3 REDHRIC K B R FIRIHE OBk D EEA S

ANEIBZ D AR & UCRE SBBEET O BE, BN TFRRIEEH T 2 BESERREE I
RS EBBRETH D, KBTI, TOBENEZRT 2D DHEM, &I, HHMOMkEER
ST DV THE Lo

a. HEHOBME

a) EBREHHO SR

% { D Cercospora BRDEN T OIEBICE ISR E UL TR SN 1200 o 4 4 SRR, =YV
BUMHEH, 727 2= VREH, w7 VEREM, V5 — FIREHBIOY 7y 7 KEH, EREK
WO LR FIERICHHE 54 SRV IFEER L & 5 O, RS B8H Lz S M-V, C-4-M-V 0
HEHL, 4 20 BRE O FRERERE LT Sh 3 REKREH B L ORISRt G #
Yy A BRI OGRS A E Ul (BUF, RUEY + # 4 =R 2RV,




A SRR B AR T O A LIERIC BT AR (B

B iR e SRR (RE S |
ok 100 [/ 43) AR, 500ml 4k & 5
7 5 A B 100 ml & A, SR
B4 T 120°C, 20 SR, CC-42F
Bk (Table 25) O/NEEZ 5% 17 7 A
aMszh 10 EBIE L7c. B5E 26~~27
°C, 15 HiW& ULizo

EEREE - 2 [MRER © Bl (Fig.
4 Ik BbE, FEEHEDICEANEE
B U7eds, = IR S I8 03
ot T, HAMOAESASH 5
&, RWEY » A R, C-4-M-V,
S-M-V, Vi it 8IS 77 R
< VIERDZEHMTRELEN 4 ~5mm &
PRRANCHEE Lice ciicxt LT, i
DEMTRIRENS D, =V I VL
LRk T3 mm PR T Hotco
E1Z, NRBETEERERIOILRE
BB L, WY A RGO b
DEFEIE, B, VWETEREAEL,
HDHTE D 57z (Plate 1, C), C-4-M-
VeV I VEH OO RHY o H
A4 | RIHAGE N TR AR LU 72hs, 2RI

Li3w, RIE, SMV 5XUY s 54 2 UHEHTE B,
oo 7 A= vEd KOO 3 FITRME - TARE, B

Tl LB -7,

¥ o oo i O3

Kind of medium

FTBEICL g ) bR
SAITo's soy solution

Yo A B WP
Potato-sucrose solu-
tion

E s el
Carrot decoction

S—M-— V5
S§—~M-—V solution

BB OIK W i
MisATO'S solution

4 —M— Vi

C-
C—4 ~M--V solution

S v A £ TR
Eiken's potato-

extract solution

70 A fER
WaKSMAN's solution

A IR

RicHARDS' solution

A7 & IUR
Hoykin's solution

oy 7KL
CzAPEK's solution

I SR S S NI A
Diameter of scl-like bodies (mm}
1 2 3 4 5

AR
XKL RIELEL L KK
RRHRRRRRRXRK

R BB T ITTTTT
R IR
etetetotateetetototutettetotalatiletototuietototelelets

I ITIIN AT
R R

S IR (D
Index of the amount of sporulation

[ ] #itsmrisortite Diameter of sclerotium-like bodies

S o (W EUE (580 Index of the amount of sporulation

Fig. 4 FEHMIORER & 2 FIRAFHE O A
LB & OB R
Relation between kinds of medium and
sporulation of Cercospora sequoiae.

SRR B L,

RO~ TABBTPPRE TS -
Lok, AR

FHHOUR S N MR DI FIRIRREE I, R Y +» #4 B HEH & SREO b OH & icd
SNTtze DL, BMERARFHREE~RBEET, SEFERIHRE, SHOSLRTICEDNTY

7 (Plate 2), 77 2= VvK, C-4-M-V, =vJ Vil}

BROY o H A BAHEHS CNITRE, €0

OB T BEHHRADO F WD E EMIRDBERICE LN TR PR E - 7o SR SN - 72,0
INSDMRD S, FTHILKS N2 EERARRZ BB REE, RKEEe, FRTORERL, b

TN OiFIFRES N, i g odhtil,

T E I SNIcHHTH 5 T LD 517,

b) RV v 44 RO MR D FRET
FEhh a) OFER, FoBIEHNICEYD SN2 Y » 4 ® BRI,

KW 4 A RSSO FEE & 5

KO AR A RO Y v I 1 =

RIH-OHRIKE 7 PO BERRLE T 5. €T, WHEORBMAADEERNIZTHNT D EOKEE

’?i“’J 1o
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H OE K kK o B &
Diameter of scl.-like bodies {mm)

1 2 3 4 5
= T . —
0 ]
1 ERRARAARAIRLIEEES:
$.9:9.9.9:0.9:9.9.9.9.
i P 2 1
R KR KRR R RRRRY
R
7 N
5 & M =
ot ‘ o
e | o
R i w
KX 3 | g S 4 XRXLRIHRXRXXLRKIKKIRXTLXKIRK
— H = X 0000 % %%
wi € 4F B3 X ‘ 3 =2 sSodetolitodiiotiietuietoletotriotaistole
4 L8 Jz % =
T E % & -2
~ TR X =l D
w e pro s £ °
2 oS! ol & = T O T T T oo
= ::::: 5 @ g B R R R R,
g2 ool % %] o 3
-2 K2 0% KK
3k R % R <752 gz © &
@ et KX ey %3 kS
% oY 938 2oy Sl —E <
®= [ pgoss K o £
=~ X1 s 9% %] X 3
i BB R R B mE ”
%D e ks o) % 35 £ L
2 5 oo I 0% K% A 2% e il
= KR 8% oo & = =
“ o K B X & 2 o
x © 2 ot (X ioss! ! Do o= a
g Lo o5 el X e e 2
g R % KA %2 S0 N -
s ORI B 5 <
A sl RS e 5 XS =
EA o s g2 % 15 .3
X ks 00%] 4 &0 g
X Jotes oo X 1 nE 2
X% | R X T SARASITTT,
ool XX ool ool = S SIRRILITIRITLIHIKLXLLLS
r g2 R £ S5 55 ETRILITTItatottatotetetatotetatoleteteles
e %5 %l X
k3 £ 0%
K oo %
b0 £ to%s !
o2 s %] 25 brrsoses SIS
(%] sl o SRR LR RRRRLLRRRRARKK
oo 5% i
0 2 6 8
s B I,
e A4 BRI A B R RS SIIIIIATIIT
v . / > 0‘00"0"‘0.00’0‘0.0’0““00000"00’0‘."
/ RRRRRRRRRRERRRRRRRRARRRRRRRARKERRERRERRS
Amount of potato-extract dust (g/1) RARRAXIRAX KKK KKK KRRKKA]
L . "
[T T] #HiRR o it Diameter of selerotium-like bodics I I 3
ST T RARHE ($6%0)

BB o BT HMAE (50 Index of the amount of sporulation Index of the amount of sporulation

[_]#itkbef5o tii# Diameter of selerotium-like bodies
. LS ke e 7y 2 T 7 dr
Fig. 5 Z%‘B’J‘*r{i%fﬁj 03)}.,[_’?%}5&Fi’ BB 1 (RIS (20 Tndex of the amount of sporulation
KBTI » # 4 =R RRD
BoRE Fig. 6 ZFFRIFEREOSERTERICE

Effect of concentrations of Eiken’s FETITVUOBEEDESE
potato-extract dust on sporulation Effect of concentrations of glucose on
of Cercospora sequoiae. sporulation of Cercospora sequoiae.

EER L Ve 4 2RTPRRORME

B HIO T VR 10g &L, VoA ERUPERE Og, 28, 4g, 6g, 8g BXU 10g RN
U7 M TR R DR S AT ERIBE 2o, CORERIE Fig. 5 1IWRT X5 T, BRBEDOKAE
SRBRMXKERNICT NTORTESRED LNBD o Tce —F, MTHEREEL2~4g RMXTT
e, 6g L EDBRMRTIHET Urco 7235, ERMXTIEE - e BRENEH 572,

EE2 TFUEORNE

Ve M4 E=FHBKREBEED 4g &L, 7 VUL 1~30g A7, < OER (Fig. 6) 1¥, 3~30g
FTOLEWHEETRZRADIGE LTRSS SN, ERRDONEhotk. 1~2g KTRETIER
PET L, @RIMETIERE -7 BRI 1,

LB Ve M EHHBRE T FUBOSEREAL

KR L 2 OFRP D, MHEOBRBREALAZLZRD B720ic, Table 2, 31TFRT LS BHAELFICL
- THERADORFEL R TEREBEE 2T, CORER Table 2, 3IRLAEBDTH 258, EHHE
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Table 2. 7 FUE Y o 74 AR DRINED 2 FHRMFHE D
B R DI B XZTHE

Effect of the glucose-potato-extract dust ratio in the medium

on growth of sclerotium-like bodies of Cercospora sequoiae

7 FoSERE Yoy 4 = BN oW OK B B
Glucose Potato extract dust concentration (g)
concentration
(g) ) 2 4 6 8 10
0 — 3.8 3.6 4,3 4,7 | 5.0 !
e —-
5 2. 6% 4.5 4.6 I 5.1 5.1 | 4.9
[ T e e ey
10 2,5 | S.1 5.3 5.1 5.1 5.3 :
15 2.6 __55__? 5.0 5.4 5.0 5.4 |
e |
20 2.8 3.9 4,9 I 5.0 5.1 5.4 |
L e S
* ERHADER  Diameter of scl-like bodies (mm). T
Table 3. 7 FoliE v 74 =HHBRORINED 2 FIFEHRED
SO FIERRIC B S E g s
Effect of the glucose-potato extract dust ratio in the medium
on sporulation of Cercospora sequoiae
7 F OB Y ow A4 = BOH OB K B OE
Glucose Potato extract dust concentration (g)
concentration -
® 0 2 4 6 8 10
0 — 0, 9% ¢} 0.7 2.3 2.0
T T T T T T T T T T
S 0 2.6 “ 3.0 2.8 | 2,3 2.4
e — I
10 o 1 28 3.0 2.8 I O 1.3
| e
15 o I 29 30 | 26 | 28 | 20
| l b e
20 0 1 2.9 3.0 ‘l 2,5 1.5 1.5

*  FTEREE G5E) Index of the amount of sporulation.

FOEZE smm P EDbDRY v 4 ERHWEK 22 &7 Foi10g 2HAGDHERZESND, b
% 10g & 20g MAGHhEBAE CEREONMTHEY Oice —J, BTERBETER 2.8 D%
TUebDid, Ve A EIRK 2 &7 PO 10g OMAGHENS, BELL 6g & 10g $TE
HBIPORIIC 41, SOICRBB3 O DR Y + H4 itk 4g &7 F okl 5~20g OBEAICIR
EEN e YLD S, BTEREBETRGT SN Y + 4 21 42 &, CORIMK THERK
DIEFEFRES 7 FUHE 10g DIBER S - T, TOHBMOEMMRK S Lo

c) Difco ¥y A &K OB

K » A4 ERF OB RIE, BAETRIN TR Y, AicET 20, RAREF F 7+
A b o—RRREH KB AAML, BEREBROTEA LEINEESROOTARETH S, 2T,
b5 D& LT Difco ¥+ #4 £RIHFK (Difco Laboratories U. S. A.) AR\ TEERATT

5726
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Table 4. Difco ¥+ H4 ERIHBKROEE & 2 FHRMHE
DLHERFIER & DB
Relation between amount of thée dehydrated potato extract (Difco
Laboratories, U. S. A.) and sporulation of Cercospora sequoiae

B OE | EERAOEE BT MREEGER) | R

Amount | Diam. of sclerotium- | Index of the amount No. of conidia produced
(glh / hke bodles (mm) of sporulation (X 104/ cm?)
0 2.9 ‘ 0 0

0~ 6.3 (3.7)

! 4.0 0.8 0~ 4.7 ( 1.9)

0.3 4.0~21.1 (12.2)

2 4.9 2.6 3.5~15.2 ( 8.7)

1.7 9.6~41.4 (23.8)

J 5.1 7 7.4~15.4 (11.6)

. ‘s 2.5 10, 6~~49.0 (30.7)

: 2.6 6.2~14.2 (10.0)

. 2.6 18.7~56.7 (38.6)

> 2N .5 8.0~17.1 (12.4)

. 2.6 27.6~53.1 (38.1)

6 5.6 2.5 8.1~20.3 (14.0)

iﬁ;lliw:' ¥ Wﬁ 10g EMA I,
Glucose was added at the rate of 10 g per liter of medium.

EEMT 7 F Y 10g 1ok L Difco Yy HA4 =R 0~6g BINML7o C DO¥5EIZ Table 4 177 F,
Difco ¥ v #4 ERUIIR 4~6g £ 7 FUWE 10g OMRTEBRERZ HoIcRELL, UL, BFE
JRTIREREO—BICKPREAPET L, RV » 774 2 BRI D 0L S0 F 2EIER L (Plate
3, C~E),

d) Yo A R ORE

T A D OEBEER LY v #4 2RHIEHIL Cercospora BEDKRTHRERE UTH < o4E
bRTELPDD, Uisl, REIFEBROBEAIE, FERa) TRLEIIIKE, BRINEREERIR
WILFET 20K S 0T, IRTEERBEIERT Y « 4 iUHER I DL - feo —T, EHZBIT- ke
HEREOTHERL TR THEENT SN TV, TOXDIT, Ve H4 BRHEHIRERE LIRS
REBDEAND 5, CORRE LT, #lY » 4 2 ORBEORE—, FHENRECHT HIEEVIC
FABEDORE, FINCEEN BRI EORENOE LB 2 LI ICEZ SN, £2T, 2hbHD
EREBE LY » H A 2 UMM L THER RS 1,

U A BT S OATRY, HEK LIS LT 200g AU - THRAL, 30 0MHE#RE
2HDHT—ETABUTIER Uiz F/2, CTORHAFON 10 9= L, HNEA8B GEEAK No.
1D UTEEHER O, RRFE LT FOR10g 2RA

KEFER T Table 5 TR K HIC, HWRRHMADRER ABEOBER & 1/2 RTOPREITHE - 7278,

2HRELVTTHICRELTENRD DML 7o MTEREERIH 20T LD 6 ABETT <O,
&I, HBED 1/2~1/5 BETT Stce TNOOHEREINRY » HA4 UL DIRE B0, ¥
v HA L OESEAT R UTRE SRS 28013, Vv 4 % 200g/l, 30 M= 1/2 BE
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Table 5. 2+ #4 EFFA R FHRHEOMERTHRICE KT THE
Relation between amount of potato decoction and sporulation
of Cercospora sequoiae
N g e ae o e @ 7 E K %
Ty HAE ggpEe | PGREOHE RTERER No.ﬂof gonigia %i‘odfl(ced
JE - 3 ~ L GE%0 (X 10%/cm®)
Exp Dlalnfieter of | Index of the '
Amount of . iscl.-like bodies! amount of e ;
. ° . &y B Nz &
decoction number sporulation | %LRan eml ((/&veﬁ%)
(mm) | g Ve
ME B 1 5 2 1.4 7.9~10.8 ( 9.4)
Standard 2 ’ 1.0 2.2~14.1 (8.3)
X 172 2 5.2 1.0 8.8~27.8 (13.7)
1 HE R 1 5.5 .9 1.9~ 6.7 ( 4.3)
Standard 2 o 1.0 5.3~20.0 (12.6)
ke 1 2.2 4.5~24.0 (12.0)
X 1z 2 7 2.6 24. 547, 9 (42.5)
, 1 - 0.9 1.4~16.3 (7.5
Xo1[5* 2 o4 2.6 31. 1~-68. 8 (51.2)
X 1/10% 2 4.8 1.4 1.4~ 8.3 ( 4.8)
EMERE : KK LI B Y » B4 € 200 g,
W 11 B2 07 Fokl 10g 20z 7,
Standard : Potato 200 g per liter of distilled water.
Glucose was added at the rate of 10 g per liter of medium.
¥ Uy B4 EREEARTABLUL GRS No. Do
Filtrated through a filter paper (Toyo filter paper No. 1).
Table 6. AFEHLERTH X FIRWE O ERFIERICE KT TR
Effect of Cryptomeria needle decoction on sporulation
of Cercospora sequoiae
WY 4 7 | ' e S [RTTy ———
A & pH i BMRAD MEFIZIEE w e
AR 5 pogs | pH of medium | B & | (g B | I IPBOK
Eiken’s Diam. of Index of No. of
Needle t 1,;1 Glucose | Bt & 77 R 1% scl.-like |the amount| conidia
decoction eI))(Ot raaé)t At A t%as‘t bodies of produced
- | dust (@ (g) beginning (mm) sporulation (X 104/cm?)
4 ‘ 10 4,7 6.8 5.5 3.0 7. 1~39, 4
| .
jm Hi 0 ‘ 10 4.9 5.0 4.5 0 (24.8)
Standard 4 0 4,7 7.9 4.8 0
0 0 | 5.0 7.9 4,2 0
. - 4 | 0 a7 5.4 5.8 3.0 7.8~16.2
B i1 0 o . 5o i o (1)
Standard : ’ N
X 1/2 4 0 ; 4,7 8.0 5.6 0
0 5 o | s 6.7 3.6 0
|

w REME D ZEROK 1] H72 D 2 FEHE 50 g DRI
Standard : Needles of Cryptomeria 50 g per

liter of distilled water.
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DRHZEEER, BHRICABLTERNT S E0EE L,

e) RFSIEFHIRMOZE

AZFFRIREDOEETH 5 A FSHEORTHRIND BN REORE LR FERAMES L0 LS i
L7

B 2 FAHARORETIHO—MAEEWICEIEE 50g ZHHIK 1L I AN, 30 20EH, ABLT
PE- 720 BHERMICIIRBE Y » 74 BB 07,

KRR (Table 6) 13, RFHIERHTRII Y » 4 WAL 7 FORARN L 2K TREREED
FEMNEL, BTERSBEETH /o WL, R Y+ 4 BFHRHRE 7 FoBOWFNL—T
EAXHBEIHICB S B BE, T, AFHERPIEMK TRARBAORZERZPPH D, BTE
FRIZE - 7 RO SN - oo $E, AFHIEITORMEBFERICILTES EREZ SNE0,

b, BEEERE & AR

& D EERIT & - CHEMNICERR S 1 2 BIRBA D T8 E & B FIERRIC B3 9 55 28 RS & IR EE O A 7R
~fzo

a) M M

B Y » 74 TRHEEHY, AEEES %17 7238720 10\F B L, 25°C THE
Uico HEEPMIIER 1T 28HMEL, COM3S~4ACEIKRAERD 7 7 2 22O ML, RS
NIBEERBAORE S L RTHBRRE ST, k2 TR 40 BEEEE, 5 0T & i,

D ORI Fig. 7 TRT XD, HESNIU/NIEZ 5 3EE 5~7 A A» HHZ 3~4 mm,
WRECTEREEARICRET 5, LAL, BTEREE 72 BO N0, B8 10 A & AICIERM
DXESFH S5 mm, HIE, BR~BEOEEEY, BEEED E28H->THRL P (Plate 1, B), 2
TN SR SN, ZLRAMKROBRCELONTERINE» /2 (Plate 1, F)o #

FEISEHCAIKRKEE5~6mm, FRETEME,

T ,f‘sf°/°\/ 3 FEMTIHCLREE LB LD, RTERS =

i et/ ,»Q\ - DWTHIBET, WGBRERT IS L TR

3 o,// /! ‘ o - : UCHHREAR L, BURE LOROSERTH

gt 1 Voot kD mmsnn Plate 2 A~E), CoREES~

ig , ! ,7" f : 7 AMREE, D% D H% 20~21 A AT THEE

o i ! B T2 25 B LGEEERED I ZD DN

; : i \ 135 & SETHORREZESEBY, B, M

o i, SUREAD FE LT TR L2 T L

s too 30 HLIBTIZEBBRAD 2280 LT KBRS

- x5 b BT 2320085, INLOREICT L bT iz

s o o st e i BAMERT Bic2 E30, WPURAS D

— = AR () Index of the amount of sporulation ST AP, Hil, FREARNE -/ EE
Fig. 7 & 5B E X 2 RS PRt

HEIOFIER & DBR 2
Relation between duration of culture D) R E
and sporulation of Cercospora sequoiae. WEREREMRE S EERLERAY, BEREEL
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Table 7. ZFHRINEEOBEEBADIE & ERTIERICE 29
lgf%(mﬁ(/:’}ﬁﬁ%i
Effect of temperatures on growth of sclerotium-like

bodies and sporulation of Cercospora sequoiae

- BB R R BIRBADIE| INTIErRRE SR,
i [ - : Di £ a (3 Number of conidia produced
. i 1am. o (g %0 (>< 1@4 ,'Un2>
o~ Period | scl.-like Index of the ! o e
Temperature | s , |
o shaked bodies amount of e : ; "
O | sporulation i Dﬂ CF )
(day) } (mm) e Range (Ave)
10 ‘ 3.3 o 0 |
, 15 3.8 0 0 !
15
20 3.9 1.5 ; 3.5~-25.4 (11.4)
25 4.1 2.3 | 12, 7~-33. 3 | (23.6)
10 4.4 0 0
15 4.9 2.8 21.1~63.9 (41, 1)
20 20 55 2.1 5. 6-43. 8 (17.2)
25 5.5 8 28,9 ( 9.4)
30 5.9 0 0
‘ 10 4.6 1.2 0. 6~-16.6 (7.4)
| |
1 15 5.2 | 3.0 22, 7~-39. 2 ‘ (30.2)
25 ! 20 5.7 3.0 13, 540, 5 | (29.2)
5.9 2 5. 6--13. 2 (7.9
30 5.9 0.7 0.9~ 1.9 (1.3)
| | N ) N
| 10 4.1 | 0.5 O~ 6.1 ; (3.4)
‘ 15 44 } 2.5 5. 7246 | (16.2)
30 1 20 4.8 ! 2.2 i 8.6~-33.3 (18.0)
25 } 5.2 1.6 ‘ 5. 8~.26. 3 (14.1)
30 ‘ 5.4 1.4 0~ 3.8 |

15°C, 20°C, 25°C 5 KT8 30°C 1Ml LT 10~-30 HFEAE Lo
EERFEIE Table 7 @k 9H1C, BMBAIE 25°C & 20°C TR HH L,

TRANETH » 7o WFEREE SRS 25°C TF <, 16°C, 20°C, 30°C TV bhdh -7 T

30°C TR E, 15°C

B, BEHEUREEIC Y - TR L5, &k, 15°CHRT 25°C ol 1520 HIFE D & 5
10 ARRERN L C ED -T2,

c. Beiod g R

KUY H A R AT O BT B S Vo A A BRI E T o iond TR K0T
b, CORBEAGZEATS, HERROREIHR L, IRFEBEROE N B3 NEET< . 22T, T
NoOFSH, REFEERFEOBBZM»D 5 BINT, Vo4 2R RASEORE 7TrY

B SR ORAFICTE &4 2
a) FHERBFEOLE
FERICHO I RBERE>ED 11HT,

HA eI 4gll & Uiz

oo BEHUth OFE QT HIEE & MRS L 7oo

WINBIR 7 Fokt10g/l hoRkER L

I LT D
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BB O TNURE R A5/ bR, TIE/—X, FVB—2

B O ERIE A LoM

Z W B TARA

EmTAI—N ¢ YY) Y, v b

BREINIEZ %175 2347 108& L, 25°C, 15 HREEE Uiz,

FEREER (Table 8) : BBADOA S SR+ Y 0 —2DBAS EREK6.6mm, T/ —20D HH 4.8
mm THo7ce CHOEROIMORRETRER 5 mm ATIEE A EEMED NTO. BFkAD
JEREF v 0 —20BAPPHO ML, WBREE S eh, ChPADRRFETEIRIE, BRETHESE, X
REBL, PRUBRIIE o7, BPFERRF Y —2ET 7/ — 25RO BEREOESICBEBRMED
BEAEICRD LN, B2 7~3.0 2R Lice THE SMETR—BICEADLES L TRTFERSN
COPET Lico BT M a—VETREDEANODE L, 88 2.5~2.7 &5 o7z BTEREIZ+
¥ o — 2D 7. 2X10* AERNT, WIhd X108 Eic#E U, <K, 7Pl Rk X
CH57 b—2ELaBETELP T

Table 8. X FFRHFHE DO ERTIERICH T 5 REBDOFE
Effect of sources of carbon on sporulation of Cercospora sequoiae

N | .. | y e s
B _ ko mTwmEE BT B R M
B % R mn B EREES OB & s No. of conidia produced
\ | Diam. of Index of (X 104/cm?)
Source of Amount | Exp. scl-like |the amount|—
carbon | No. bodies of [} i} CE 2
B (gll) J - (mm) sporulation{ Range (Ave.)
|  (em) |
7 F U ¥ ‘ 1 3.0 — ‘
Glucose 10.0 2 5.6 3.0 [ 61.9~77.9 (68.9)
B o 1 3.0 —
Fructose | 100 2| 5.5 2.9 58.9~77.9 (67.1)
HSI bR 1 2.7 —
Galactose 1.0 2 5.3 3.0 52.6~-83. 2 (70.9)
L X o 1 3.0 —
Sucrose i 5.5 2 5.7 ( 2.9 46, 0~89. 4 (68.1)
£ #F W . 1 3.0 | —
Maltose g5 2 5.3 3.0 | 37.9~61.1 (48.3)
|
ER e s 1 2.9 _
Lactose 9.5 B 5.0 | 2.6 11, 6~21. 1 | (18.2)
T AR A - 1 1 2.8 — :
Starch R R R R X 25.5~6t2 | (48
T ‘ 1 : 2.5 — [
Mannitol 10.0 2 5.8 | 2.6 49.5~60.0 | (57.8)
7S ey v 1 2.7 — ‘
Glycerine 10.2 5.3 2. 29.9~-50. 6 (36.4)
I
I — R 10.0 | 2 4.8 2.6 28, 4~52. 6 ‘ (40.4)
Arabinose ‘ | i 3
v o@m -~ 2 | 100 2 6.6 | 0.5 4.1~13.0 | (7.2
Xylose 1 ‘ |

Eiken’s potato extract dust was added 4 g per liter to each medium.
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b)  FEHIh DD IR E 10
BT 4 774 E R HE R T [ e
W, RBBIZ 7 Pk 10g/l %N A
Too PRI R & S OB~/ NE =
H A1 7723 %:D 10T OB
Utzo SEBRIE 3 [TV, J2BR1Tl1328
AR L, B2\ 2FE”RD 7
FZ2azROIMLTHL, FRaT
1225 H, S2BR3 T3 35 HENEEEL, s
5HC &SI Lize HHralkh g b I % oy
s Al LTHRARE, Ak 50ml FRHE Duration

_— - RS- Fig. 8 AFFIWEOLEBICE » THES
b B G & RaR / — X TIRE e o

FiL, ZHKT 112D, BOE Amount of glucose in culture medium

Bl eXom: 7 ol ki, consumed by Cercospora sequoiae.

HIERBME S 75 22 $ARCDOT3ETOER L, TOVHEEEMNOBOEEFEE Ui, Fig. 8
OEBRIINUIIO 7 ¥y EREE 10g » 50 EEE LN TR L.

FERE I Fig. 8 o & o, HHicnz Shic L BRI 10 B TREEDK 30%, H70< 20
HC 50~70%, 30 AT 80% LIEMHES i, D&iC, BERINOHEERL, HREEN,S 16 A
DPIERT, LT, 10~15 HABETE AW TH »7c0 £ D 15~20 HTORRBERICI 228, 20 ALIKIC
BULAEMBHED OGN tco 20 ALIBOHEBEEKkEE, CORIC 7 7 2 aIcEB LT 5H
Rk sbobiib -k EfEESNE (Plate 2, C),

c) BEERFEDOHE

FhR 1 IS RE O

HESLIEIEIE, WM L© KNO;, NaNOg, 7 vE=v sifié LT (NH)SO, (NHy)HPO; %,
MHFzaLbOE LT NHNOg AL, WEMBLee LT BKNOy 20T, A s U TSR
a~a) CHBHITEKBRARDOREN T SNfch 7+ vIREMA MY, SHREE FRoRicE &Mz v, %
RIEORMEITEM 11 Y72 KNO; 2g & U, {hoiffHid KNOs 2/l #1240 N 241 X512 LP,
MR Z D %87 7 22420 103> L, 25°C, 15 NRMHEE L.

FEFERE Table 9 DL B0 TH Do WO pH OZE(LIT, NO T IZE B D 4. 1 D3 THRAC
B EEF @ T v ) i, NHA TSR0 L 0 & S St ilicors,. LigoXpy
v A EFTHMTIE BB R Z 5000 6 ~EPERICE L Lico BMBIKORIEIZEY 2.7~3.6 mm T
KUY v WA AR D S/NIT, REBE -7co BERERFEDOH T NHAAED NOs-iicE 3D,
NOETRIZEAEEB LIS e BTERBE T NHARMER 2.6~2.7 TR Y v 7 1 EFUT
B 2.9 1TGE S0, BHAROI NS - 7 NOs-ETRIBTHERIEH 0.9~1.4 L bTHT, NO;
HTRIEFEEDLE - B oNnT, BTERIKEEMCE I EHE05

EEr2 TR DEE

P T 2/ BBREAY RN Rty n e b5 T 4 ——RIEFHEICE ST, Ve N ERTICEE

S

v

N
h

w7

Amount of consumed glucose {g/1}
o
~
|

i




Fig. 9 XY+ #4 2R RICEEN 58587
JBOHAAInT N TT A
Gas chromatogram of N-TFA amino acid

i
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Table . ZFFIREOH AR TERICK§ 5 BRIFEOEE
Effect of sources of nitrogen on sporulation of Cercospora sequoiae
‘ L L o TRFIEBREE {50
o A L B o pH il I Eﬁ%ﬁ%f@@fﬁ-k Index of the
Z % K KBRET pH of medium Ia%led?r 0{ scl.-like amount of
. 3 odies (mm) sporulation
Nitrogen Exp. oS TN - -
source No. | mlsPRART | peas i s (SF) €==)
| beginning Atlast (Ave.) - (Ave.)
1 4.1 7.2 3.3 0.3
KNO, 2 4.1 6.8 2 GO s ©9
1 4.1 7.1 2.7 3 1.1
NaNO; 2 4.1 6.8 27 @D 7 @9
1 4,1 2.9 3.9 1.0
NH{NOs 2 4.1 3.2 31 B9 7 9
1 4,3 2.6 3.8 3.0
(NH)4S04 2 4.1 3.3 2.7 B9 23 @D
1 6.6 5.4 4,2 3.0
(NHy)sHPO, 2 7.0 6.0 29 (GO 21 (@8
KNO, 1 5.9 6.5 | 2.6 0
%?Qé ¥ A € R |
ey 1 5.4 6.4 | 4.9 3.0
Eiken’s potato 2 5.0 5.7 51 (5.0 27 @9
extract |
AN
b
R
1] 2=
R N &
z " ” 574 P9% 3mm, ¥ 1.5m,
E ~ N #ZRH7 4, EGA.0.5% on
5 & ~ Chromosorb W (80~100 mesh,
g 3 acid washed), # 7 LAREE 80~
. - Mg 210°C, 4°C/min, F % Y TH R
N Ngn B N3, 50 m//min,
o = LEn 2 Column : 150x0.3cm i.d. glass.
N R 2o g 05% EGA on 80~100 mesh,
2T N . acid washed Chromosorb W,
g g 5 with an initial temperature of
£ 2 E ¢ 80°C under the program of
J 2 3 & temperature increase of 4°C
N . . per minute. Carrier gas flow,
8 120 160 200(C) 50 m/ Ng/minute.
0 10 20 30(min)

n-butyl esters prepared from Eiken’s
potato-extract dust.
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VA A Lc DX OMEE T 2 R, b B, TANTEY, TRANGEVEE, Suaiv, Jui
IVEERBLUNY YOS HMERY, DEICRIY v M EREMAICETNAMRET I/ BIE N RS

TR TV 4 Ik TR U e BN, SBREY » 74 TR ER K 4g (ES) % 100ml o
AU U TOWREIE L, andd 10ml 2B -T1% 2 ) vBTHER Lice #RAZ7u< b
77 73BT GC-4 BPTF £V, iy 3 / ot Cenree 50 TFA #1010 & 572,
Fig. 9 OIS ©— 2/ 2R LESDICE TI=Y, AvA=V, T2=2— T 5=VELOS

WEIVEBHD, NSNE—2ELTR, X))V, AV vy, aAvy, €YV, AFF=v, T
ANSEUHEBIOT O UDH 5t VL2 ODEREND, YA eiAcaEN 5 12 BE O

Table 10. 2 FFHFRMFEOFERFIBRICHT 28T 3/ BOKLE
Effect of different amino acids as a sole nitrgen source
on sporulation of Cercospora sequoiae

j» B i @[“l 3 fa“%VM) H@éﬁﬁb}cﬁf’i N H’af + élé % dt‘x 4
S W o T wmon s *[;:x =] g o. of conidia produce
/ BRDTEH ko PH M | D]am of Index of (X 104/ cm?)
s . : - Amount | scl.-like |the amount

Kind of amino acid ; II‘\IXOP nfghﬁn bodies of W b GE )
(g/D) i (mm) | sporulation Range (Ave.)
L-7 2,3 F 1 1 . 3.0 13.2~26.3 (19.3)
L-asparagin 1. 308 2 4.9 | 3.2 2.7 18.4~39.5 (26.7)
L7 2,95 ¥ Vi 5 s | - ‘3 - 3.0 21.1~31.6 | (25.4)
L-aspartic acid o 2 o e ; 2.7 9.1~30.3 (17.4)
-y 2 3 v 1. 446 1 < 5 33 | 3.0 13.2~26.3 (17.8)
L-glutamine S 2 AR : 2.9 21.1~36.8 (28.3)
-7 v g3 Vi | 1 | | 2.5 5.3~15.8 | (10.5)
L-glutamic acid 2912 2 3.0 | 3.1 2.8 7.1~20. 4 (13.4)
DL-< ) v ) | * 2.0 5.3~21.1 | (11.8)
DL-valine 2.318 2 5.1 3.0 2.2 7.1~25.0 | (17.4)
L-v 5 = v Lres |1 - 1 a1 2.8 15. 2~36. 4 (21.7)
L-alanine R 2 : s | 82~20.8 (12.0)
L7 e=— 7 5=V 3068 | L e oa | 55 2.8 | 10.5~23.7 (16.7)
L-phenyl alanine : b2 2 e 2.9 21.1~36.8 (27.0)
DL-2 L # = v [ S T B 0 0.7~ 2.3 | (1.8)
DL-threonine 2358, SR 3.3 2.5 8.7~37.5 (21.0)
L-o 14 v v - 1 - i . 1.0 . 4,5~11,4 (7.6)
L-leucine 2.596 2 5.2 3.4 0.2 | L.e~46 | (39
L-4vuadgvyv - 1 B . 2.7 9,1~18.2 (14.8)
L~-isoleucine 2. 596 2 5.2 32 2.7 13, 2~-34, 2 (23.0)
L v 9y v 1 2.3 6.8~11, 4 (9.1)
L-proline 2.278 2 5.3 ‘ 3.3 2.0 3.0~14.2 (6.7)
L-+ ) v 1 L 2.5 | 15.9~20.5 (18.2)
L-serine 2088 | 5 >3 1 34 2.6 26.3~42.1  (36.6)
FW Y v A A = A 40 1 — ‘ 5.7 3.0 30. 542, 1 (36.1)
Potato extract (Eiken) - 2 5.0 | 5.6 2.9 30, 5~-55. 8 (38.2)

FEp RIS HorkIN EEl"’fi. fé’r} 1 / F‘i’&’ S KNOa 2.0 g/l LE 7&le]&7‘,<>
Hopxin’s solution without nitrogen source was used as the basal medium and various amino acid were
supplied at the rate of KNOg 2.0 g per liter of medium.
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T/ BEEER Ul BREMBAREROBG LA ST VEREME L, KNOg 2&7 1/ BH
WCEEHZ, RINE%E KNO; 2g/l 0 N BERE & Uiz, ¥iE 25°C, 15 HE & Lo

FEAER (Table 10) B &7 I /ML LEBBAORES SN I mm AT, KUY v H4 ThHEHO
5.6~5.7mm XV dF o7l BMMKIIIELLE ST, TEE, AE->TOPROLTH -, T3
THRFEERL, &0, L-TAXFF Y, L-TZ5FVER, L-2va i v BXUO -T2 =2—07T
7=V TIRRIY ¢ B A R © BTFHEEEE 2. 9~3. 0 iICiZFLE L, JERE S 1728 X 10
IR Uico DV THBREREICGPEATEE LY, BIEREDOZ b DIc, L-7va 3 Vi,
L-4veq4vy, L&YV, L-75=vBXUODL-NY vt EBH -7z 2Dz~ T, L-ng v
Yy DL-2 VA =vBLU L-7n) v CREKKKOKBIVHAGERICEDNT, RTERIIL 2~
10X 10% T Uico 8%, H3o pH MilZ L-7 293 £ Ve L-7 v 4 3 vBRTIZIZ S AR LIz
P 5~5.57T, BRBTHLIIC, BEMAORELRTERICE LTS - 7o

d. BEHOKFEA A VBRE

WY v 4 4 EFIHHEH O pH % 0.1% HCl & NaOH ZWT 3 ~9 10 ik Lico NaOH 2k %
T vH A~ ORIERINERE (120°0) TIRIZHIEICERE » 72 0T, HERICHICHE Lz NaOH 0. 1%
WCTEME LT o/AEEZ S =B L, B8 25°C, 15 A& Ui

FERERIZ Table 11 TRT X DIC, HBKTRO pH it pH 3, 6 BLU7 KT, HBHICHk~
TENREEDL LMoo LirL, pH 4 &5 OMKXTI pH fifi 1 EBEREIC, pH 8L 9DMKTSH
HREEIGE SO e, BERBEOFEE ZEBMEMT N, pHES &4 OMX CIRER 5. 8~6 L7,
B DB R OTERIT B BishaRefs, BRI TRIER, BLZ-7kd, pH 3RO—MICKEETH

Table 11, 2 FREFEEOSARRTIZEICH § 2K DKHE
A& VIBEOKE
Effect of H-ion concentrations on sporulation of Cercospora sequoiae

, ' s o pH @ | BEHED | ITRERE WOF % O %
EHES | S'H of medium [R>S 8 B No. of conidia produced
Diameter Index of (X10¢/cm?)
Exp.  |mmmmmmime T of scl-like | the amount |—
No. ibﬁgﬂ%&* W T OEE bodies | of i i | CE B
‘1 beginning At last (ram) sporulation Range (Ave.)
ix | i o

1 1 3.1 3.5 6 0 3.0 69.0~108.3 | (86.0)
2 | 3.0 3.0 : 1.5 0.8~18.2 | (7.5
| i 41 5.0 - 2.9 | 45. 1~ 90.4 (61.9)
2 j 4,0 4.4 o 2.6 | 8.0~ 22.0 (12.5)
| i 5.1 6.3 ‘s 3.0 30, 1~126. 0 (84.3)
2 ; 5.0 5.9 : 2.9 ‘ 16. 4~ 41,1 (28.2)
1 } 6.1 6.2 50 2.6 ‘ 8.9~ 36.7 (18.4)
2 | 6.0 6.3 : 2.7 15,0~ 26.9 (20. 6)

| 7.0 6.8 | ‘8 1.0 ‘ 0~ 15.8 (7.4
2 7.0 6.7 * : 1.3 ‘ 3.2~ 10,1 ( 6.3)

i 1

1 ‘ 8.1 7.2 | 47 1.0 ( 1.3~ 15.2 | (6.8)
2 ‘ 8.0 7.0 : 1.1 i 0.7~ 80 | (4.4
1 o1 | ra | Lo 1 w0 1.3~ 63 | (3.2)
2 9.0 7.0 : ‘ 1.0 i Lo~ 60 | (35




B9 % & DH%

A FFREGEE AT O A LTI B 5 B4

Hd BT

JlaF

»'Ajj)

BRI E &

L))

e. FATIvELFF VRN

iS 2 e e
EEXF URINDH

Iz,

LU 1,000mg WL,
5.7 THFIEEIC B LT DT L LI - 7ce BTG OBEHE® 1t kb,

+4 T3

A F

TovA VT
A, REHT, APREWEDRMILDE

SRR S B
NOOPT2hOEBREELLT,
blREAEEELET,
BB,
&, FEiICE®, MORRSE

Tz s,

pH i 4 ~ 6 T

VDTSN A F SRR R R
SRERRIA D St & TR BRI B
B3R Y v 74 = B
B o Ui 111k

25°C, 17 H, FB2TREBHULI5HE L,

Table 12.

TREBR R DT
2 HiL7. (Plate 3, F~I),
B8 2.6~3 T, RELHEVERI
pH i 5 K AT 28~84X 104 ik L, BIRRMATENICHE %
DS pH & & Sitic, ik 7o VTR FIERDZE L ET L, &
JERE 3~7X 104 Hic & EF - 720 pH 8 & 9 DMK D HHEH AT FARBAMES T

FowdEL, SAETHEOERS BT

7?\@_}_. &’im{

(BR%)

BB ICIE TR L,

AU 23,

/‘.r’/ggf f ):J‘J I/fic

g Eh s e a3
KR U THEEE R TEYE OB K 5 g 2N A THY 30 iR Al
ECFFUEMII AT I VIREH L,

J— 23 —

% 3~ 4 mmiEE,

Wr-tehs, &

T &5

%)/J i -tco

2T, 473V

v, =DM AR L 1o

SLTHhoFAT IV

B 1l H7zh 0.1mg, 1mg, 10mg, 100mg &

A FFRAGIR B O BRI D FE

AT I VDEE
Effect of thiamine on sporulation and growth of sclerotium-like
bodies of Cercospora sequoiae

gl TIERICE &

/T 1,000mg ZRNTHA T 3 YiC Licdi - 7o B pH {fild 5~

SRR 1

3

S g | | EM&% RppRERE M F O R M
x5 FAT S VEINE i’;g{ﬂm? EEREE OB | (s ¥ | No. of COl’llléilld pé"oduced
Amount of E Diam. of Index of I (x ,im,),i —
. 1OUIL - Exp. p the amount|
No. thiamine pH of scl.-like | U e - i
p medium | O bodies | . Lz wooCr =)
(mg/f) (mm) sporulation Range (Ave.)
. 1 2.9 14.9~31. 6 (21.5)
v 0 5.6 2 49 3.0 18, 4~53. 7 (33.7)
2 0.1 5.7 ! 6.2 -2 RS0 (86
3 1.0 5.6 ) 6.5 zg aeg ( 8.0)
4 10.0 5.6 7 7.0 ?é "'2”551‘0 (31.3)
5 100.0 5.7 ; 6.7 8'?) ]O‘O'\519'8 (14.9)
. 1 . 3.0 25.0~29.6 | (26.5)
5 _1,000.0 4.7 2 21 1.2 5.2~16.2 | (10.4)
KDy A4
. A7 R R - 1 - 3.0 23.0-~43. 2 (29. 4)
Eiken’s potato > 2 > 2.4 21.3~-33.8 (26.9)
extract
*1~6iéb@b&%%ﬁ@%%5gﬂ%”ﬁszgﬁéﬁbta
Number 1 to 6 were treated beforehand with 5g of active carbon per liter of the basal medium

(potato extract 4 g, glucose 10 g and distilled water 1 liter), respectively.
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HEFERE (Table 12) @ BIMGHRAD K& S0, EHRLE « 54 7 3 VIERIMX TEZEFEE 4.6 mm &
By, BUBERKES 4TI VRIKIOSPNETH >k EHMD, 47 3 VIRNPEER A OREE
s tAONE, THbhE, 473V 0. 1~1mg/l KT 6. 2~6.5 mm, 10~1, 000 mg/!
TRE7mm Fi3Enllb &7, EEBADIZIRE 0. 1~100mg/l R TIREE, B, B, #
EIZW L BpDE D DR 517, 1,000mg/l KT UDIRTABET 20 0bH - fons, B, kb
RAEHF Ui (Plate 3, A, B)o 4 7 I VRIMC X 2R PERMINERDSNT, LA, YrHAf=
AHHERR TR RILEL « 4 7 3 VIERINE D b - 7o b B, [RHRLA - 94 7 3 VBRI
DONEIAFTERREDS 22~34 X104 &R Licdicd L, ¥4 73~ 1,000mg/l [X Tl 10~27 X 10* fi,
Y47 2 0.1~100meg/l KTIRER 1 TIZ 8~31X10* fll, EH2 TR - 7 BRI NIEh - 720

EAF VIRINOEE (Table 13) 13, ¥+ 4 =R HHMX OBEMBRADSEZES. 7 mm, ©4F 0.1
~100mg KTl 4.8~5.3mm T, 4 F VRINCXZAHEBBKOREDRIL Bh-fcbdh bbb,
TR EAF v 0. Img XKTREMBARNCEBORAPREE U TRFIBERES R Uiz, L
L, &&E LT, EUtY v F4 i &R - 24 5 YRIRIMKIC L TENRL 51T, v
& F VIRMOEEZ BN -t

% 5

FETIHIRE S BBRICK 2 2 ¥ RINRR O LR THREOE  OMlE, 2F 0, REIEHEICLST
PR OBMMRAE BICEES R C LR BINE LTHERET - /oo COERICE - T, HHA
WISTEIRDRIS 5 B4 75 BURBEIER SN/, JIT RIS SRR KA 13 BBEETR

Table 13, A JRHH B O BRRIK O 6 & e Kkic s Jig g
AT VO

Effect of biotin on sporulation and growth of sclerotium-like

bodies of Cercospora sequoiae

L e RiE | e b HEEMNA RIERRE o B R
E B | EA T IR i‘ﬁ{l&m? EEh Z" DHEE (Jg‘fg 0 No. of conidia produced
7 : . Index of ‘ (X 10%cm?)

Amount of Ex Diam, of the amount e
No. biotin pH of Nc?' scl.-like v i W )
(mg/ medium * | bodies oL lL‘ Ao
mg/l) | (mm) sporulation Range (Ave.)
o el — . -
- o 5 4 1 L8 3.0 ! 13.7~~78.9 (42.0)
: 2 : 3.0 | 33.3~62.1 (45.8)
. i 1 - 1.5 3.5~73.5 (22.7)
2 0.1 S ‘ 5.3 2.0 1.4~51.9 (24.3)
‘ - 1 - 3.0 26, 3~62.5 (45.8)
S 1.0 | 2 5.0 2.0 19, 2~-63. 2 (33.5)
i ] 2.9 13.8~55. 2 (37.5)
4 10.0 | >0 2 4.9 2.0 | 10.1~41.4 (25.1)
- | ‘ 1 - 2.8 } 18, 3~47, 4 (34.2)
5 0.0 | >0 2 Sk g9 17,9210 | (19.2)
YD A E |
p BB L 4o ] . 2.8 | 17.3~60.9 (45.1)
’ Potato extract “ " 2 R 3.0 1 37.5~59.6 (48.8)
. (Eiken) 1 : |

* 1~5 135 55 UDLFERITEHR 5 g/l REMICMAZIHSBL 7,
Number 1 to 5 were treated beforehand with 5g active carbon per liter of the basal medium (potato
extract 4 g, glucose 10 g and distilled water 1 liter), respectively.
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, BEVHETHENEZRD, BOSOIRONE C EMBNSRITEINIc, Lich-» T, #iEDEBIET
12, XD IILIROBMARK OB L BN S8 5,

OO~ D 5o FERTRO L DD ORREGIREHAMER Licl A, HWHY + F4 €
RS b D Helllic T, & Qg O, IR E LIRS S T ORSHIRSKIME R4
HEO Y A OB KT FoBENZ DT, TORGMEY v A4 2 0K 48, 7
Fokh10g BEETHE D, Yy 4 BRI AKOBEBRIBTIZRAE S50, 7 FURE»E 0
BLTHEZNEEOEBNIE0, F 7, WL OLBROETIEH 5200 Difco Y+ 44 = fTHH
K A~6gll HFHEY » HA EFHMEORMET B CEETE D, 0B, Wl Vv B4 = OB
AR Lo Bl ol D 50, MRS LETH e L L, ik (Ve A€ 200g/D
DR O 1/2 Toi AT, A# GEEEARE No. 1) UCH TR ond 2L 5
5, HTFORBEESRBI R L & OMIEYHS B ERARDIE R A I T A 2 b D EF L 6N D,

Cercospora JER DA TIREEMOERIZH < SIrbNTE XD, 0L, BHILKIHOEN
TR SN b D Y v HA BFTHEITH 50 L L, £ OWPRIBIEREM I ICHE S K
I SEHBER P OB A b DT, BFO SIS LENRD L L, Ve A BRI OMICH
AT OB DRI, AREER RO SR P S E AR L b O T, VA =i OA %
WSEH T BT I T H I TN D801 e SR b O 03, 280 JURT-18 & DR,
ﬂh Fh/&;f{, ﬁ\ [J ﬁ_lﬁlﬁ)/ﬁy < @mj\ay d = C&%)n// = f b\2)5;G>40)61>84)87>88)113)¢14>117)131)135) :,f}&& 5

BB X I FIBRik BB XA T b 6 2 ¥ o BINFEICHES TR - 7o L, Lok, 7o

EZW, rvEoay, =P VORI, Ve Va—REEE, FNEEAGLBEZ NG T,

EHERHIC B D RS R0 T, DD Y e A B AN BT - Fe o TER DAY
Th, WHMT vE=o—L4 & DL-o4 v vASEEE UTRRERAG 2P 85 51 5 10BREF,
BWEHG Cercospora JRH DI FIZEEILE LRI LA SN TSN,

—RACR IR MU 2 DM 23S BHEL W iC iz b, HTIERNT O I AEY TH 5085, 2T
i, W& SERICK 2 WA OIIRIc BEER T EE L N A 85Hith o gr#P & BHREB LU pH K
ICOWTERE Uico RBBIETIENEEAN T 2 BBRERIEIRIC L - THAKERTH 5, 2L, 7F
VBRI T HR SRR DR ER &b TEL, BPERSE > <R ONEb e TS h
Thbdo AFREIFEEER 11 HEHORERET NTHA LY, Fv 0 — 2 TIRERRRE PRI
THHA T, WTRRLE LA, AFFEBROBEAOREHEL LEkic, AERE+FYa—2
ZARA U EHEE SN D, HPERIE 7 Foll, REBIOF 72 -2 EOBEHTT <
M, TEHOL s BB CIICKE, 2R, BTV —VEETRRE s, BEDEICHE SN Y
B, BEMIC XD FMESEIBESHH SN T O E0HN, KR C O & S IERSERICED N
ftbDEFEIONS

PERORIFI X D &, 253 HEEEYY TR L 2 WBEE T, Cercosporella herpotrichoides T3 T

A3 A EFERRTRIT IR DSE UL, 7 REYBICHOR LD, v 2K Cercospora gossypina TIix 7 F
PRI TSR A7 £ 5 T, 8o & i3—H Lis,

FERFE SR OIERIT & > TUANBETH 50 MEIERTIE NHe-50s NOg# L b & X R

B, NOAETIEIHRENEN D &AL D, TDXDIEERIE Cercosporella herpotrichoides” 73
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BABT ve=a—bAL MAL, 4o QEREYY T NHAED NO-EICE S 5 LOWE E—&
T3, LT AT, EERERFEEMICNAIES, EBo pH MAZ(LT 21910, C DEER T, NHe-
BT Yo pH i G 4) BSEEMIZZED D, NO-ETRBI T vh VMK IT Lice 2Dk
SISO pH QRO SEREROFE LR FRRICROEEE B EEZI 0N 5,

o pH MIZBENBROREE BTRRICE > TEERRTTh 4, b b, Bk Bk
OREHIT & FE U CBE R TIERSRD 50, pH 5AREREE 45, flEb o7k )V EITIRE
Btk ORERA S DIET L, RIEEGERT 5, Chld, XFFRMFROBARDOREE D pH 4~8
OHMTENIE EQEBEZ TN EOHED DY P v 44 3 VIBRUKED pH 5. 3~10 OHIPH TR FIERL
RAREMNEOEQMAR EFRITD, REDEBRICKIPFHREORE TR E LTHEE LTHD,

Ve A RFIHCEET NS SEEMOLE T 3 / BOEE LR~ LT H, £T I/ BRKE SBERER
@@&ﬂ?%atﬁ,m%%&ﬁfﬁ%M9+ﬁ4%mHKEmbto&<K,L%XN?$V,b7
ARG EVE, L-va I VBIUL-7 2 =2—VT 5=V R EORKERE UTHEERSRE D URIRE
BicRBEIN, BEREBRFEIEZONTOAMEEOT I /BN OFAESEP -/t W0WE b, L-1
AV VRINBBEEEAORE, BTHEREDIKED, RAFFMHEOBRES ORI (c—HT 520,
ANTHEREN DL-of vy &4 v ad vy YRIT T SNRBRTFIEREZRD I EOMEN? dE -7
KRz 5,

ZAXFHFREOERIT YA 73 v AMEER LD, 100 ppm LI EOTRNYS B4 O FE (2
DEVDHN LI OT, EHBEKOKRBIEZTEFELTHA T I VAERNLTARLECT S, 100ppm PR
MTEERARE DS D KTICHE Uize L L, RFBRIIEMEINT, 7 2 ELHRE, Cercosporella
herpotrichoides”, %~ a FUEREIO B LU v w3 v &S EIEE (Helminthosporium maydis)®® T
Ab v LERIC, H4 7 L VRIBFRIKENM LI LA TENTES S, i, Alternaria burnsii
TR F VIRMBIRFIER A (2 L0, Cercosporella herpotrichoides T3 v 4 F / 50~1, 000 mg/l I§
sy A7 I VR OSEDHEHP $HO5NLH, REIDHERICKZPTFHEETIREA F ViR EN
FEALERD LIS 5T,

4 TERAFyh oy PRICET S AFRNEOBEBRED 5 O ERFIER St

REDHEEDOK T URBEMMAR /axf vty b (34 roy KB-103) AOBEIBINT
BBFIEERIBIEATT D0 AT C OBIEBRBE T T ERICSBERSTEGZH 2T Lo

WRBERERIRFED Y » #4 BT 25°C, 15~17 BHREHRE 2 8% 0, Ol LTy
IRHEE RO EAH SN B AR BEE Lico FRA/ m 2+ v Ea v FIEREEEDICHE L, MANERER
REBIDHBRE RN T 25°C IR L7chs, BAREEIL 20~30% T, 212 DRRIRETICE il

a. WEHEFBBESERTIEREE OER

2.5~3 % BRAERBDTEEE Licy v~ VEBHEE L, COEXIICEMBAS ~10HE2EE, /o
AZFpEA oy FRIREEL, 7 BEICh - THBRRREEID I LT, BRSDicntRrEEzo
RESZHRE Lo

FERER (Table 14) 1 8% 1 HERSETH S4ARTFSE - BRSNS, 2RI LD TRD S
Nlco LU, BREEDEL, NNETH-72. SALIES BT THRTFEPEHEL, K& JICRENH
WENIE, THRTIIIBTH, KESLbIKSHEREEDLLRNETHND, BBLZ 5 BHOEER
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Table 14. 7oz & 4 4 v MG

J-FORE S ETERH

ICE B AFFMIFE

Size and number of conidia produced on sclerotium-like bodies of Cercospora

sequoiae in each period under the condition of growth cabinet*

L N RS

] s R A W T 5% %
g ;&%ﬁ‘ Size of COl’]]dld (M{HB i b IBE %4 \ S Hoa f‘ J‘f/ %
Hi | & B x| i No. of \ Nnmber of conidia produced
- | septum (X 10¢/cm?)
Period Exp., Length Width } ; I{ | -
1 d No. | . o | [
&ﬁf’g Ol 1A CPED W ()| I (P T 5 ‘ R (C=)
| Range (Ave)| Range |(Ave.)Range(Ave.) “ (Ave.)
. 1 B - o ‘ ol 0 0 0 o( 0
2 0 0l 0 0 o 0)
|
. 1 e e p N ‘ N 7.9 12,9 12,1 12,6 23.4/(13.8)
2 5 [12.5~-42.5(27.1) 3.8~6.3 | (5. o)‘ 0~4 @ 44 7Y q 4 16 P
i | .
| 1 29 4 Nz
3 | 4 12.5--50. 0(33.5)| 5.8~6.3 | (5. 1)] e |l B8 Sl 2% s E“gj 3
1 c = . 0 a oo c oy 55,2 925 73.9 69.2 39.5/(66. 1)
4 g |16.57-52.7 (33 3)1 3.8~6.31(5.2) 1~5 | () 457 257 2. 8‘ 17.5  —|(28.8)
i | |
. ] RN - . N | 44,20 72,1 90.20 87.3 111.3|(81.0)
5 5 [20.0~-50.0(34. 9)‘ 4.5~6,3 | (5.2) 2~-7 & 414 228 20, 9‘ 46. 2 —/(32.9)
1 cn Al [ ) PEURS I 69.0, 74.6 108.6 84.2| 56.3(78.5)
6 5 [20.0~50. O‘(JS.S) 4,5~6.3 (Q.J)‘ 27 (D 416 aas 307 234 lea7 3
| 1

*

a4+ ueY KB-10 % Koitotron KB-10.

#¢ PPEIES  Materials number.

BFTRFBHE C— 7 icEd b0 Wb b, 5%
OHAER T ORI Fig. 10 KRkt 97Hbb, W
REDOREKNE, HER2lBTHEH, KT 3
CONTHERBRELBMABE L -TE -3k, b
T L, BERS, WK A, BESTHIT
CUNh 3 (Plate 7, O, 15k, —Micidi AR5
WIS OAT, AELIbDbHD LN,

DERFOKE SF, £E 20~50pm (EY 35pm),
§@ 4.5~6.3pm CE¥ 5. 2pm), FREE 2~7 (Z4
~5) T, PHESPOERICHENTOL E/NETH -
7o

b, rHNEFIEEOIC RIS TR E & B R B

BEWRZ7azsychy PRHOBREZ 15°C, 20°C,
25°C, 30°C B X0 35°C il L, BREERZT v —

2 EISICB AT R A, Table 16 TRI L DI,
ME@REE % 31%, 51%, T1% 5 & U 93% i ML,
100% RIZEEHAKZAN, 7o+ Cxy PRI
7o BIMRERIR Esstc 2 M o 7o S BERFEY » — LD

g, 10 R & D BRI K - TEE

N A FFRFIEE DT
Conidia of Cercospora sequoiae
produced by the shaking me-
thod (— : 20pm).
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EREICEE, FTvir—2RNIciE Lk, b,
Table 15, gz * v 4y F¥ROEE

L X EHHEEE O HEE TR 31% & 51% R TR REHERH (5 B IcER
LB i DR Uiz, —EHLOY »— L ERDER
Relation between temperature in
the growth cabinet* and sporula- 7o

tion of Cercospora sequoiae

HhpkER (Table 15, 16) @ faFIEakid 20~35

BB No g St ot “C T bNIe LivL, M 25°CHEDT
Temperature | (<104 sz? CHNRIEIC RS, 30°C TIRIBRE A
i W Range [(WH)(Ave)  yyppi, 20°C ©I3BIMBRARE b3 FRIBE DR
15 8 g 83 RICEOLNT, BETFEIEHEEICHED Uiz, BFRE
i 100% KCHTREARS S ¢, BERT
20 1 E&g BRPEOHSL, 51% LUFTREEALS ERS
2 wat | By nEbeke

. o s (o6 ¢ HERTRRICRZTROLE
5.5~25.0 (9.8 R H IR O 5P F IR & & DB
35 om0 (53 WTH, S, Bk L TIETRRERS
S 5 & - HE 35 X CEEUD 18T - 72

* 34 FbFoY KB-10 % Koitotron KB-10.
REDERICK ZRTHRED FIHERT, Z0

FEESER SN, C T, FEOMETHEIEI N - EA OV TERET 0, JLEaFE
REDBEFEEID O ULEHT 20 & L,

a) HAmE &AMERTFIER & OB

JuAF e iy MIENBEEDOTERBOA ZEHNICE NI, EBRIZEE I I N Bk g
BOLEMEWCZ T AWK E, ¥ — LEROKRTEHARLERES XU HREOZ R BICEIR LML X
=T 1z,
%@%%(Ng1D:%%ET@@2ﬁﬂ&AE%&§mﬁ@atoCﬂmﬂb,%%%%¢@TN
T, BB0RAHRMEREERZT 2R TR BB E b TE <, T 52~75X 104 Bic b L,

Table 16. 2 FHFIHE O SLITFIBRIC S L35 BIRER DR E

Effect of relative humidities on sporulation of Cercospora sequoiae

BOF B R K
B B oA i BRI Number of conidia produced (X10%/cm?)
Salt in oversaturated Relative * B 1 Exp. 1 %%ﬁ 2 E)ip 2

solution humidity i B (T ) W B % i’j)
(%) ‘ Range (Ave.) Range (Ave.)
H,0 100 8.6~~15.3 (11.3) 3.1~38.6 (18.9)
NHH;PO, 93 2.3~ 4.6 (3.7) 0.5~ 1.3 (0.9
KNOq 71 0~ 1.1 (0.6) 2.6~10. 1 (6.1)
Ca(NOg)g- 4 HyO 51 0~ 1.1 (0.6) | 0.9~ 1.2 ( 0.5)
CaCly-6 Hy,O 31 0 0~ 1.8 | (1.0

925°C, 5 AN LT, After 5 days, at 25°C.
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Period lapsed {day)
©
=
™~ \,
N
light H>t\‘\
N
i
<
b

FEH
v
N
V
<
\\
N
dark
=
2
|

N
93 LIRS R T 4 .
No. of conidia produced {x10%/cm®)

P 7 . \/’ 'i,
! ’ // EA/\\»/»L#

i

Fig. 11 A FFHRIEE OO A R-TIERICE T HARD L%
Effect of sunlight on sporulation of Cercospora sequoiae
in the growth cabinet.

Table 17. 2 FFRHIHE O ERRRA LI B oD 5
BliEdcorsE
Effect of sunlight on development of conidiophores produced on
sclerotium-like bodies of Cercospora sequoiae

e A S S S B NI~ S ] B
L B %ﬁig Size of conidiophore (mn) i Numbcr of beptum
Treatment | ¥P%1 | e s (F #p i CAED) mo|Cr o
| Ay Length  (Ave) Width | (Ave) Rang (Ave.)
] 29~ 93 ( 67) 3.8~5.0 (4. 5) 0~ 5 (2.5)
g S 2 50--170 (129) 3.8~25.0 (4.7) 3~10 (2.5)
3 80~-205 (155) 3.8~5.0 (4.3) 312 (6.9
Light 4 80--230  (167) 3.8-~5. (4.5) 413 (7.3)
5 100~290 | (178) 3.85.0 ‘ (4.5) 4~13 (8.9
1 28~100 | (49 3.8~5.0 (4.6) O~ 4 (1.9)
e i 2 60~200 | (127) 3.8~5.0 (4.8) 3~10 (6.0)
H A . |
3 110~250 | (192) 3.8~5.0 (4.4 512 (8.0
Dark 4 120~240 | (177) 3.8~5.0 (.7 | 612 (8.0)
5 130~-295 (186) 3.8~5.0 (4.6) ; 5~13 (8.0)

a4 b by (KB-10), 25°C, At Z“’C in Coxtotron (KB- 1!))

A AOLOZEH BT RIBR A A 7By, £ O RO I UTORREAME T Uice 10, MBIRRIh

B & DI LOEEZRD IO, E56 VA EFREERTE S 57,

b) BB RS T RO R ME IR IT T B

WIS - 726 A, BREZETCED RRERE SRBEETICE I NS OZ R Ui, Bk
ERBHRDLLTA—RT v 7 ATEEEIHS Licth, R5AT 4 V7370 —LTHFEERL,
PG T THEIE Lo

FERRER © AT IEOEFREEA Table 17 1T, JERENAEEE Plate 5, C, D R T o SPHTHER
MX OB, BEL2 A1 AYeD 60~70pm L, ZORBMENDPH - A, BXTHE
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Table 18, A FFMKREOFERTHKICE LI THERHOESE

Effect of exposure time to sunlight on sporulation of Cercospora sequoiae

B O B R Al A A4 Number of conidia produced (X10%/cm?)
Length exposed xR 1 ) Exp. 1 R % B 2 Exp. 2 )
(hr.day) i P Range | (F¥) (Ave) | i P Range | (FI3) (Ave)
14 40.0 ~ 70.5 (54.7) 67.4 ~ 1010 | (83.7)
8 3l.6 ~ 54,4 (39.3) 36.8 ~ 72.3 ‘ (53.9)
4 17.7 ~ 40.0 (30.7) 34.7 ~ 37.6 (30.7)
1 19.0 ~ 46.3 ‘ (29.9) 31,6 ~ 35.7 (34.1)
0 4.2 ~ 11.6 ( 8.5) 0 ~ L6 ( 0.6)

BFU»o2 AMRKEERCMEL, 2RI T 2 EEIMRERT, 9 200pm 1ITEL. 5
A TFAEEI O K & PBBEHITIIELED SNidh 5 7o

DX, SEFHEOFEELASE, 1HE2 AMRETIEE >3 QIR THBERIGEDZRD 51 g
W3, 3 AEROPIR TR HERTHERS NIBE (scar)® £ 1~3pHIEEELT, Y797k
MO0k LT, BRTREBNE 2B DONT, HETHLE - T CIRMU, BRBNRIONT
WETH » o BEODETHER LI SIHELTRPRHAKBITT 20D EMEIN S,

c) HEMHESERTEREOBER

B » O FREOZIERE 0 (B, 1R, 4R, Ml LU 14050 GREE) &

bf55%@%bko1~8%@%%Zm¢ﬁ9ﬁﬂbmﬁﬁﬁﬁ%‘ i, 2nMAREBKT
HATHEEREE Ul

FEaGEE (Table 18) : BLATFHREAE R LD K 4R T, SEHIRD ChIcikE, 48R
K, 1RHERTREIEDED L, BRETHBL .

D) ROWERESERTFRRE 0BG
HAEHEOWEROIABRTET 7 Y7 4 v EBER Uice Chid Fig. 12 @ 2}7 + 7 4507
AR & DI, PRI 400 nm 5T 4B BERD
—7 &L, NPT & 500~600nm % &g
% CF-112-4 7 4 v 2, 500nm M55 DR E% %
BEOE~27 &L, 400nm PI'F & 600~700 nm
W a5 CF-112-5 7 4 v 4, 500nm LI R4
WS 4 CR-112-1 7 4 v 4, 600nm DI F A
Wid s CF-112-2 7 s v 2D AT PN Do &
T 4 v ARERF (30X 20X 6 cm) @ ki ATH
IR D DV, SRREICI/ RS D U TTER

100y

B o®
o .
2 =
2 =

Transmittivity (%)

&
'
)

g

20)

200 500 500 7 OWEEIPD, BRI ERREAD A -7 B
# & Wavelength (nm)
’ (3 BEFRFEY ¢ —1) £lbTce %, CF-
Fig. 12 77UV NWT 4 WLDAXRT bT
AT 112-4 7 4 W b ZHERT 5BE Y +— 1D LA

Spectral distribution of acryl film. ZEHE = — W ERHM U, JuRF R b
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Table 19. DR M 2 FRIFEOMERTFIRRIC B L3 T 8%
Effect of wavelength of light on sporulation of Cercospora sequoiae

F T B ¥ Number of comdla produced (X 104/cm?)

he g 4 B 1 Bxp. | 4§ 2 Exp. 2 JEH S Exp.
Treatment |y g CRoEp s WO CE ED R M| CF B
Range . (Ave) | Range (Ave.) Range (Ave.)

Bl 4k 9% Light £9~10.8 | (8.1) | 4.6~12.3 (9. 3) 8.4~12.6 | (11.3)
e tv Dark 0~ 0.2 ‘ (0.1) 0~ 1.5 (0. 49) 0~ 1.2 | (0.9)
CF-112-4 7 4 WA | 4.7~ 6.5 | (5.4 1.3~10.5 (5.2) 3.8~12.7 | (7.6
CF-112-5 7 4 W | 10.0~20.9 | (14.4) 2.8~11.3 (5.8) 5.8~11.5 | (8.1)
CF-112-1 7 4 & 0~ 0.2 (0.1 0.9~ 1.8 (l.2) o~ 12 | (0.6
CP-112-2 7 4 W A 0~ 0.2 | (0.1) | o~ o0.8 | (0.5 0~ 1.3 | (1.0

HEA® 25°C, a4 oY 38 MAHT L,

TR (Table 19) @ 5 BHEIBR O FIEREIL R T TV 8. 1~11. 3104 fl, CF-112-5 X T
5.8~14. 4X104 T, 13 EAEENIR, CF-112-4 X[ 5. 2~7. 6 X10* A &1 2 FiC 20 - 7223,
KEWBETIRIT P ~720 L L, CF-112-1 & CF-112-2 K CRERKHC < DTHT, BRO 0. 1~0. 4
XI0HH EBEDEDLLITV. NS OFERMD, AFHRMBEOSAER TR 2 B8RRI
400~500nm OFIFRICH 5 2 EWM Sl ENTce 77 UAEBROBRTREREIZ 24 » o v KB-10 7
DERMEE DB -7, ZORKNRBEID LN TNEN,

e)  ATORIIC & % AT R

BRI 126 I & IR B DR E & 2 FRFIREMERTORRE OBE, BoU, Fird 077
Yo7 403 700 nm PLEOHEASER SN THIRODT, & OWBEBRIROADEITRE T, 20
BHWRET Lo

B 25°C DIEBEANTITY, HOWTEOEN, 20W 2AHH, BEY »— L O 30 cm OFEEE
PO Uico T2 V7 4 v ADMHRAERFER ) 1cHED 6 A - oo AL 7270 vT7 40 s s
BB L MG Y FEEE Table 20 12Rd,

FhrkER (Table 20) : WRBICR - 2RI 2 & & UT ATOLE BRI 2 &, 2 [EBOF T
TEREIE 0.7 X100 & 1.5X10* T, FMERRXD 0.2X104, 0.3X10* {f &AM THERIZEAE
B SN BEREATR TR OBEMEARE L FZAREME Tl 2 &, METHRRBMREEIC
#ma:, kL, FER D) OFENCEY 20/ ETFHOMEIRBICED L. ik L, WBEHEO7RRE
2 AR, #0283 DRI RX TE VERTIEREDS 24.3X104, 29.1X104 i L DT EIETH -
foo CNEFOMEL, DF D, FRE2 ORIRE, %3 H RSN U TR B iR A DK EE I
RENfo Fio, EE D THRHEER © &8 7 (v s & b CF-112-5, CF-112-4 7 4 W AT
b, MRS CIBREDDE , AP - BPEEEX T E by T AL T, BOBTRM & D
LIS oTne CF-112-1 & CF-112-2 7 4 W AR TR, CNOOF/MIEE SIAFBREMSDIL L, ok
WOEEIRNEELONS

VI EORRD G, AFHREHREO AR TIRICBEE 3 2 B2 RIS 5 X2 400~500 nm {5L0
TSGR OBEIR, kbbb, FELL0 UIBIRMLTLich s EBRoh R Fi, KR
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Table 20. ZFBEDONEHT BT 2 A FHRERHEOBEBRED b DA LT R
Sporulation on the sclerotium-like bodies of Cercospora sequoiae
under different light conditions

R B B M No'st donita Dodh
. ! o. of conidia produced

Incubation period (day) (X 104/cm?)
g H GE #)
! 2 8 4 5 Range (Ave.)
I i ! ' i | 0~ 2.3 ( 1.5)
& 6 T Light 0~ 11 (0.7)
| i 17.7 ~ 40.5 (24.3)
% )t 4T Light 17.9 ~ 41,5 (29.1)
! i 0.5 ~ 1.1 (0.7)
# )t 4T Light 0~ 1.9 (1.0)
0~ 1.3 (0.2
0~ 1.1 (0.3)
| 1 ' l f 0.6 ~ 3.4 (2.1)
CF-112-4 7 4 Jv A 0.5 ~ 5.3 (3.1)
’ T 9.6 ~ 29,1 (14, 6)
CF-112-4 7 4 WV & 21,1 ~ 60.9 (37.6)
[ ! | 1.6 ~ 4.8 ( 3.0)
CF-112-4 7 4 )W A 0~ 1.2 (0.4)
i i i i T | 0.5 ~ 8.2 ( 1.3)
CF-112-5 7 4 )V & 1.9 ~ 15,4 (8.8)
| ' 0 15.2 ~ 26,6 (24, 4)
CF-112-5 7 4 WV A 26,9 ~ 71.3 (48.9)
i i | 2.1 ~ 15,5 (9.1
CF-112-5 7 4 v A 0~ 0.6 (o)
| i l [ i | 0 ~ 10.6 (3.5
CF-112-1 7 4 v A 2,2 ~ 17.9 (7.1)
| i 0~ 1.0 (0.4)
CF-112-1 7 4 W & 3.2 ~ 9.5 (5.3
0 i ] 0.4 ~ 53 (2.4
CF-112-1 7 4 W & 0~ 1.3 (0.3
‘ i T T T | 0~ 5,1 (2.2)
CF-112-2 7 4 v A 1.0 ~ 3 (2.2)
l ‘ 0~ 1.4 (0.5)
CF-112-2 7 4 wn L 0~ 1.0 (0.5
i T 0~ 1,0 { 0.4)
CF-112-2 7 4 )V & 0~ 0.5 (0.3)

3 % R & Light.
R B  Darkness.
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g a) Thib ki, EEARIC
X B BIRRIA L O BT IR 8 2 T o
A DL, WEAEE 2 ORESE TR
BACKRERT 555, i3zt ALk
BNIT, 3 ARICE O TFAIER &
N LY, SHERICE~7ICET 5. L
728 - T, JATFIERRIC 4 2 RS I35
TR CER T, ST
R R E o BT 2 s

ZHEObDEBLIOND

d. [Al-—RIRbR O BB IRk i

KB a QLT 78 TERES B B
BRI BRIKDA - 128 © Vit A,
# 5°C TITHY 20 eI R R, 1R IR -
TorHT R DT 2 AR ST O .
Beblk & AAE LI U, RHOKAER I Times repeated
Dk TEDREICANTE 2 HEOK Fig. 13 2 7R E OBRRRIE O LM
B T AR
FIBE D153 Lo 8 3 LR S [k The number of conidia of Cercospora
OIBEAFTN 5 AIRE LTz, sequoiae produced by repeating with

the same sclerotium-like bodies.

SRS (Fig. 13) 5 1 A OB
BESE L, DT URWNCED Ul 72#2, B1EE 2ETREE LOENE D CiF, B1EETE
RBAIE D - fABIARIEE 2 [ E D Uieds, 38 110 BTN 0 5 fe R TR 2 M Eciin L
ST H Do FIE 3 TR EDS PR OEFED L, 4~5RKRETIEEASERINIE I -7, JEEKS
NIAERT-OKRE KX Table 21 ok Hic, 1~3EFTTRAENLL, 4, SEEET O LHRET
Hoteo T, FEREE EOHERFIRBRELEREMBTHEE LLLT A, KELBICE - TH LY

by FEUE 1 test- 1

oo o d ol D egt- 2

&

% No.of conidia produced (X10%/em?)

e S p———

Table 21. 2 FIREGFEEN DA FJE R D BAE AN & 43 A e 5~
DRESEOHG

Relation between size of conidia of Cercospora sequoiae and repeated

times of sporulation

e | BERTFORS | NN O R moOB K

S E i Length (p,mss ‘ Widt?h (pm) i : No. of septum

(imes U m W | GEoE | m W | CEE | W W CGE e
g ; Range (Ave.) Range (Ave.) | Range (Ave.)
1 30 ~ 65 (36.7) 45~ 7.5 (5.2)  2~¢6 : (4)
I 35 ~ 55 (38.0) 4.5 ~ 7.5 (5.8) = 3 ~56 (4)
il 25 e 55 P(37.5) 5.0 ~ 6.3 (5.5) 3o 5 (4)
A% 30 ~ 63 (46.3) 5.0 ~ 6.3 (5.8) 3-8 (7
A 30 ~ 65 (46.3) 5.0 ~ 7.5 (5.8) = 3-~7 (6)
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AR TAELLERE S, SIENOER S NI METFER S SICE UTH LOAERT ZIERIEA T 5, 372
Hhb, KEICE-T, choDMETENLIEOICHERTREEERE - T L) ICBE s,

e & S

AETRIRE HEBICK - TEESNCERRE LOSERTERICES T 2 &8585 LcER, R
B, BREES KORBEBELRTFTH S ENH LTSN,

SENRTRROME 25°C fHET, 30°C TRIETEAEB L, 20°C CRMETFEDS  BHEER~
K, WROGHBERCBITT 50 AFHRHERE O BARIL 6~33°C TEE L, @RS 20~25°C LIEK
{9, HRE DRI K ABMBHIVROMES 2113 CBRESHEHEZI RN, ULbL, SERTFERD
BRTREBEICHT AEBIRNC EEARLTNE, —F, o Cercospora FEDATLIEM Fick %
SERTHBEBRES S &, 954 0 VERRES T’ 25°C TH 30, < VERRE RE 25°C,
% 16°C OERA, 2 N0HBREU, b= b T HUKRE Cercospora fuligena'™ TlE 18~22°C &
WEMEREZERE T2, Likhi-T, Cercospora BED HHERTHRBEIRX 20BHIc L - T B
D, —EQBANIZNEALND. DEIC, BEREEIMT 2EENOCBGRREEDRFERICE - TE
ERRTFThH5, Tbb, REZERO 25°C LT, BIREE 3% UTTREBENMETT213E
RFEREEREDT 2, chickl, BIREE 100% 0b &TR 2hnT B H8EI RFEESED 51
5o CHIF, THE « EESNZFRIFE L < Y BRI 55~100% OBRREETRTZERL, &b
S E VA THBRENITETH 2 LR E L B—FK LT,

BIBEORTHERENRE LTRIED 5, T9, BRETTCOERBREZENT2E2E¥DEBDTH
%o MTHEEE S DHEBHRARRETERLEINE (5 Al 2R TR NI ES, RbEIET
PR AERTD, HREOZEAKP 1 B2 OZHBHAZRSTIC Ld - T, BTERELHS
PICEAD L, RIEBETTRIETHROE UMET 2@ EEEHEL

ME SRS &g, EREW IO TR FREFEOSERTFRRERS M, CORBRTSERL
TTOERPEET LD I 10 EORFERBICHET 2 EEELD TN S,

CNEDFRICE - T, AFFHHEOSERFHERICH L TR BECEREZRE>C LWL
ntcb#Z2 %,

—fic, BEOVBERICS > TR, BEE - BEELBVLSOLRELTIERESSD, %
BICRTATHD B Td WFORPAKELT 260, XOBERBHIEHEED, JHOELDNT
b, BIEENERNICEDRGOL, ChEHENLDEBMEN TN 519,

AETHERLEATNTT, 2BEOREREBBOC—7ICHEOT 7 I VT 4 vAEEST, &
T, BRBEWAIER, 400nm & 500nm OFRAEBED L~ 7 1CHD T 4 v s TEHELRTHRES
A5, 500nm DITFOEEIER SNIOERTRERET SERARICRFPEREBEC S sk, 0
7 4 v ADKBE I DECOT, S 5IKEITMEELREE T 54, TRXOFERSERIVLFED
B A X RIREOSERTHRICH UTRNEBEEZ 20 EHE LTI,

ORI X - T, BEEREMRFEEHORTERCHT 2 BHEERES 5L, FVERRE Ven-
turia nashicola™ |3 400 nm, 450nm, 4} BIKEOY TIF 340nm, 365nm ZFBBO L~ 7 K HD
HIAT 42 —T, Z/NaREBFE Tk 360~480nm, A & FEHBR OB 2 %M Tt 320~
480 nm NI Z T L, Cercospora BHETII 4 » 9 &4 a VEFRED 310~355 nm 2 HHIEE



2 FFARESERF D ATIERICE T 2598 (BE) = 35 —

B> S 0hh?, HEREOEHICE - TV h0EBEDLNL, UL, CRoORERG, &
OWEOFEERICHES T 2R, §70bb, AROERERO AL TERMCAEDIRERE
T AICE D TEAFRIIRE EED S0,

DE, COXDBHSREBE R ON OB &R OB DO TR LR, D EF AN
Momicdhic, £9, LOEGRHNTRIRTERSIZEEACRDONT, BETLEbLOH oIl
BHip o, JCOMEERMEIETERE AL EFL DN, TN LT, MBI O 2 5 A
L, %43 AMEREICT 2 EF LWRTFIERMSILC 20 L L, TOX 5 73K E A 0 X & i
WEES, PSR TFIEE D EIRIC B2 A B & i & iz,

F AT, WA RIS ERTBIER I ARBLEE T 5 &, BEBE» S 2 HEZ9ETFHEOE
o~ HEOHIICH - T, DERTOEKEBC DBV, 3 HEPOMEBTRLMIERSNT, 51k
FTHBENCH DN S C DD ISR LRI AR T DU 2 &, AT~ RR OIS 54
JAFIERRIC & > TE DD THR 12585, /LR ERN DY REHT A E R TR A MET 20

DX IGANFIRIRC T 2 SN A L L4 28 & UTC Choanephora cucurbitarum® D334
ENTW B, Fio, KE - RASIZ A 3 & FHERHM O D 2 5552 OB DT L RGEE T OJE R gk
ERDFRBITKT LR 6, 1) RN S N T T4 2405 TREOEEGRE, 2) BT T
L, ¥t BLB (Toshiba FL-20-BLB) FE CHIHIS 15 5 ETHEOBBGEE, 3) FEILS E O
A2 0 TWCHERT 3 2 AR T IR BGRTE S X S 6 WAL Lice ZAFRERE OB TR R
5ORBE LIRS, 38 baE RO, @, BTERO 3 BET, TNZNEL BISR1E
T LEWEIDIDNTE, ABROID SHUDERICE > TRk L,

5)  AFRHERE ORIZRAN O S EBEN AR TIERICE X33

AERTERE DEBTHERINIAFRBEOSHEHOBES, oo OBOSERFERICE X
BT T

RN IRHE Y v 74 B AU E F O T BRI MR SRR, R & D BRI , 15 H,
20H % LU 25 A DAL S BB AR RO obs, R PDA B E ORI 3 ~ 4 mm /NUE 2 S 20
AR, SN ORBIFEER  edICERERE Ui, ¥E 5 ALBRORENL, 5KDRES 7723
ICHRE S L7248 50 OBk AR D SERIC 4 ~ 5 HEY, BRERHKTHRHFRAE ICHENT, Kok
BREEIGE Ufo B0 OBEMAEKIZIRSMIIC X » TR TR E B Ui, BEOSTIN 22
VST s kst FT, LROBEKREI 80% T4/~ VEMNMATHSKTHEL, T3 —iuH
HEABLUTHEHARZROVB O, ARRR—42 Y —2 R e — 22T 2 ) —aRE L, BRE
P13 109 hEErER Sy & FfNERE Y — 2 L U BMOLABEBTIT » 7ce A7 0= b7 57 4 —IC L D8
DEBRHA » THEW 23, #27 v 77 7 ABREEFRO GC-4BPTF 27, #EiZ 2[
o7

KEEE &S TR EMIC X ZEBRA DK E $ & B (Table 22) $3RiIC X2 L, B
BRfAIZ B2 16 H TR 5.3 mm BRELIC 3% Lo JATERIZS ARTHRED N, 10 A% TE LI »
I, 15~20 HETEHBEEID, 256 ABRICPPEZ 2, CAUEAE 2-3)-b ORER LM UTH 5,

BRI & SEBUNOBERBRENGEE-O N A7 a2 b /7 7055, KE 10 HROKE (Fig. 14)
T, TIE v, B -7 PO, == b—aBLU eT FUEBBRE SN, Zofiizbindo
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Gas chromatogram of TMSE deriva-

tives of sugars in the sclerotium-like

bodies of Cercospora sequoiae (10 days
after inoculation).

H5 LR 3mm, EX 2m, XFVLRA
% 4 SE 52 39 on Chromosorb W (60~80
mesh, acid washed), # 5 4 B [E 160~
210°C, 4°C/min, # % J 7# X Ng 40mi/
min,

Column : 200X0.3 cm stainless steel. 3%
SE-52 on 60~80 mesh, acid washed Chro-
mosorb W, with an initial temperature of
160°C, under the program of temperature
increase of 4°C per minute. Carrier gas
flow, 40mi{ Ng/minute.
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Gas chromatogram of TMSE deriva-
tives of sugars in the sclerotium-like
bodies of Cercospora sequoiae (20 days
after inoculation).
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Table 22. X FRIFE OSSR TIRKICE J TR HE OZS
Effect of shaking period on sporulation of Cercospora sequoiae

B o | HERROBE | RTREREGR | R T8 R
Pienri(% gﬁalitgd D pH A Diameter of ndex of the No. of conidia
) (day) JH of medium scl-like bodies | amount of produced

ay | I um (mm) sporulation (X 10%/cm?2)

S “ B !

5 5.6 ‘ 4.5 f 0 } 0

10 § 6.7 1.6 2.5 ; 18.2
15 | 6.4 5.3 3.0 | 57,7
20 | 6.8 5.5 3.0 | 59, 4
25 ? 6.9 ‘ 5.6 2.9 | 61

IO/ E 7 DI GRS, O .
LR OIDICHEED R LR L

Il Arabitol

e CALE AFEDA %%bij’ T b~ £7 i Fructose
f b L Mannitol
W, 7o (e+p) BLP<= |~ = ¥ B Glucose
, . Ee
WIE L, BB Dl ode D& =

ic, 3320 B OEE (Fig. 15)
3, B SO BORBRED O
Slkehs, EERICIIE S S HEESR
woNic, bbb, 10 HEERT S
BREOE o7 78 b—d& <=}
—~ VISP L, T U (et) pi |
MU, SbESENmOBEnER Ui,
HHE (0) PO HEBAET D
GEVEOEME £ O EL MR
Mtk 1g Y7o OAHRICKET 2 & 1 /

(Fig. 16), &MHz@ELTHD 6N T WENE Period shaked (da )
Fig. 16 A2 FFREHEORBRIKD & 1’ e & B
I & OBR
V= b VAR, SRS R Relation between duration of culture
L g 95 [T BB &AL 70hs - Fo o and sugar contents of sclerotium-like
bodies of Cercospora sequoiae.

=

ZATHER Sugar content (mg'g,

EHBOHEELDE, T P—
BT 2.6 mg, 10 HERICK 6mg 2L, TORIEHIH L v = b~ v TR H T

IR, FOBRICHEHRE Lice 7 Fulli (e+p) TREMITH 1.5mg, 5 HKRTIEE s5meg icEnL,
20 BHTH8mEg L E—21GEL, 25 BB Lic, JUETLLERLSS 7 Py B BRI
’\JV"C()

DEI, AR 2-4)-d OFHTE—BAAO SER-FIER 2170, KA RO N B A</, I
HEEMEC X A BRI ER . (Table 23) 13, 491 [ EAS 36. 7--73. 2X 10 1, 4 2 [0 HD3 14. 2~29. 2X 10
W, 453 EE 10. 6~19. 3X 104 & SHIC K - T LIEWICHD L, 54 I EIiE 1. 0~1. 9X 10% {EIC 8
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Table 23. 2 FRMHE O WKk O KER TR K

The number of conidia of Cercospora sequoiae produced by repeating

of sclerotium-like bodies

| fa F B R ¥ Number of conidia produced (X 10¢cm?)

HRES ‘
! 1% 2 3

! 4 5

Material -
number #wOH OCEE) # W CEE) & B

) OB CEE) m W CE)
(Ave)~ Range ((Ave.)

i(Ave.)

Range

Range ;(Ave.) Range (Ave.}| Range

48. 1~-108.0/(73. 2)

1 |
2 ]24.3~ 50.8/(36.7)11.0~32. 1/(21. 1)

3 132, 1~103. 7/(79. 6)20. 6~40. 0,(29. 2)10. 5~25, 2/(19. 3)

4 |24.1~ 89.4(53.8)| 9.5~18.8/(14.2) 8.2~12.0(10. 6) 0. 7~3. 61 (1.9)
: L

37.0~ 53.3I(45. 2) 8.1~22.8(14. 6) 6.2~25. 6/(13. 1) 0.9~1.0 (1 o) 0.2~0.3 ’(o 4)

* }i@[}ﬁ Txmes repeated.

5
T T e b Arabitol

'E( NNNNINES B Fructose
E 4 M < = |} — JL Mannitol
% 7 F 7 B Glucose
£
ko)
H#
.;52
w 3
E
i
E
o
]
£y
o 2F
b M
& |
& |
L i

1t

|
(& Ex1 e oa
0 2 3 4 5

WAL Times repeated
Fig. 17 RERFERICE 5 2 FHRMEHEORK
BRI aHHEEOEL
Variation in sugar contents in sclerotium-

like bodies of Cercospora sequoiae by re-
peated sporulation.

1, Rhizoctonia solani D% L DEKT 7 N Eds, »ish %
HEEOEBRTET 7 b—u, B, T FolsIUw=

WML, E5EBIKIBIFEASHRSN
(AR ADY i
WiLRRAN © &8 REE (Fig. 11
i, SERFERRICEELTOET
FE =, B, w=r—VEBLU
TEUEO ARSI, B1EOKT
FERTEbTILLFAIN, Yo
SR 80% L HBSN, B2
Bl DORRF AR TIIER S oM &
AEBEBRL2 SN, $3RLKTR
= b= ECSDTHPIET G &
Wotee TOXDIEERTFHEIC K
MR O BN & BT B &
DENCIE B BRSPS H 2 E ATX
—lce=r—n, TFEL—E
LU MO -2 EDHHIIEE L D
ROWATICEREL, CD5b, ==
b3 N B L TRE LB
FHIE N, Fh, Lk blsE T

 OBEBTRESB L IN T 5100,
P UDSERRAR AR SRS, Th

EDIL, TIE b~ &= b — VR ESERMICEE T 2 BB OBAIE <, BERBASEMRE
AT UTIRTIERRE A F DI IC D Lice —, 7 FoBRBRBEERIc T ¢, BIFRER I
MU, ETFHREOETEESICHED Uice $, 15315 HROBREEICEIRTIERISBMFELING T



A F PSR O N TIERIC B9 4 e (B = 39 —

RS T L 7c i, B OIZIRIC & - C 24 & OISRV S 41, 18 LD SAEAT
HTFIERRE S R T 5 < LS S i 3nf:o L7eh3= T, 2415 OPERIE A FIRMH B O 43 L o FIE sk
ICE > THERERE LTEbp TEERBHARDEEZI NS,

6) A F IR OO B AR IR B R OB B

WA BT S 7/ N OB € D 3B ISR & DIk - TERIROBAI E D, LEWCHELT
FHRA, SERTRNEE I 2 RORBER K HE U TITIZRES BT 50 AT, CoX D4
BRI K T A BRI R OIZ BB & Tk & OB i A- i oo

FWY v HA AL, DEEE AL 7 92 a0 W0ET B, 25°CTc5H, 10H,
15 H, 20 H&B XU 25 AR & D HRATY, RS NABEARMER DI L, & —RY v 7 ATELEL,
¥, AFAT 4 v 300 b= ATYR AR U CBMAET T TiE Ui, 1k, - IBORB I
FIERFREE DM It Uiz,

BRI R R OB Plate 4, A TRIER 10 AROBEEBAREHO®EY, +5bb, BROKE,
B, WARERL &L, DFICORT 3 DOHARBICKS LTHEE L.

a) #@ (Outer layer ~Ol-) : BB AL M & C i LTk, BO~BBcRERIER, &
I & &4 - TR B IR T B4

b) b (Middle layer ~-MI-) : Mg OANEICALE L, S8L 000N ERIET, RKEAOFL
o SABICD - THEPRICWIURR U, SERIEEG, KROBERPEHRET 2.

¢) AWE (nner layer -11-) : ERBAKOBER, F78bL, T HWKT 2BANT, MK, 2
HTHOCERSTE SIS L, PEICHELTEA, KOBRDBIELT 5150,

DEW, HHBPICEY 2 B EEROEM (BXORS I Table 24) Zii~s,

=

Table 24. 2 FFRIVFABEOBEMBARITOEBICE T 2400 (pm)

Width of mycelium of sclerotium-like bodies of Cercospora sequoiae

e 2 1 //L B i = N fgj Inner layer
%%%¢?g§ Outer laver | Middle layer - 7 B (Ave)
myce,lium <3—< iﬁ)\) | ( 1, ]) T ) o
(Ave.) (Ave,) | A ! B
i o 1.7 ~ 3.0 1.7 ~ 2.5 | 1.7~ 3.3
) Hyaline 2.0) ‘ (1.9) (2.4)
5 |
15 &, 3.3 ~ 4.5 42 ~ 8.5
Brown (3.8) ! (5.5) :
I & 1.7 ~ 2.0 1.7 ~ 2.0 | 1.7~ 2.0 1.7 ~ 4.2
0 Hyaline (1.8) (1.9) (1.8) (2.5)
) 8 ' 3.0 ~ 5.0 3.0 ~ 5.0 } 3.2 ~ 8.0
Brown (3.8) (3.5) ; (5.0)
4§ i 1.3~ 20 | 1.3~ 2.4
. Hyaline Q.7) ‘ (2.0)
K ) 1t 3.3 ~ 5.8 2.5 ~ 3.8 | 2.0~ 63
Brown (5.0) | (3.1) ; (4.5)
50 W 1 4.2 ~ 6,7 2.5 ~ 5.0
o i Brown (5.0) (4 O)
- b 15, 3.8 ~ 7.5 | 2.5 ~50 3.8 ~ 5.0
Brown (5.0) (3.5) (4.3)
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o M 5 H 5
5days after

Inoculum : 2
incubation

: 151
10 days after 15 days after
incubation incubation

Fig. 18 2 ¥ RHiWEOREMMKEON @

Cross-sections of sclerotium-like body of Cercospora sequoiae

(2 100 pm).
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incubation incubation incubation incubation
Fig. 19 2 & 585 5% &8 © B 8% Bl ik @ 41 8 & 5% (0D
Mycelia in the outer layer (Ol) of sclerotium-like bodies of

Cercospora sequoiae (— : 100 pm).
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CEREMOKE L, CHICETZHATOOKL, M, HTERBEER L, COBEE
R G E RIS » THHERRARSRET 2 (Fig. 18, A),

b, K85 B AUBE RIBEO KR S TR BRIt PPROER (R
& 4.2~8. 5pm, W5 5um) AKiEL (Fig. 18, B), <o DRMRLOME L E A oL A5 < W
EESR (L 7~3.0pm, 3FE3F2pm) B3 RRIEIC M - T BEPR IC FE LT, S 2NERAME (textura
intricata) %5 L AEREETEEL S0 00 OBARNMERMS TR O AW 2 Hd 203, —i
IR, KOBR (8.3~4.5pm, SFH3.8pm) MBI S (Fig. 19, A, Plate 4, C), WRERARIIE
EAEDES, WL, TLBMETPR RS IEET S (Fig. 18, B)o RARBEFR OIS £KIYIC
kT, WhtkicElr. chvEas r oy (KB-10 8) WTEREICHRT S &, ok g LR
AESHOTEPER L0, EARASRAEY, BFRE - TR0,

c. HBEI0DH BERAUBEHOL ONEAER S SIE I > TRE AW L, Mk E (textura
epidermoidea) IZITJ%, WO HEARE, 2% 0, ABEEL LED 5 (Fig. 18, C, 19, B, Plate 4,
D)o 5 HERTEED ONI B BEIBERRIDHES - THAERERICEEY 3 (Fig. 19, B),
hEFRAETESE A Bh-Bae, KOER (3.0~5.0pm, g 3.5um) M90S - THER
S (1.7~2.0pm, 4 1.9pm) A RA LSS KR0S BB M- T WHT 5 (Fig. 18 C, 19,
B)o BIBMHITRESR, K<, BEETOLLUNIBAPAHACSMT 2 (Fig. 18, O), NET
FrhEOBEER S FEEER (8.28. 0pm, SFH 5. 0pm) MHUTHREEEEED S50, dula
FEc iR, BEEA (L7~4 2pm, SEH 2. 6um) Db TDICHEET 50 N5 ORIBBEALREM
BT HE, AETHORRTRINNT, BEMROKTEADIE L, WTEREE—EE O, i
OO A A 5 &, SMAETFHIIAEOET, KORBRKRD» SIBR S, #l < RRIIEAICHE LTh
BHIR DR B RICIE Do

d. H:E 15 B AEOBAREE 9% 0D, BeM, BE, A (B.3-6.8sm, W50
pm), FEBLST O, £ OMRsE  MlREA S 32 (Fig. 18, D, 19, C, Plate 5, A), ch b
DIEHREIT, A FIRMEEE O R BRI N AREESR, T78bb, 7 v ARK (gemmae-like
bodies) #7zid BEIIFHIA (chlamydospore-like bodies) i & K9 549, H# 10 HRICBAEL T
Do g, MICELSHEARE - L L RB L OR0, hETIRED, KOBERBEZHE LD 5D, WRO
BERABICERTEREST, KEHP90/ (2.5~3.8um, 3. 1pm), £ LT, HKETHp-T
WA S, EOEATPPENEL LS (Fig. 18, D, 19,00 hEEHoEERE, N BRULRA
Wheth, WIEEARERAET 5. WHETIE 10 AR EF LOLELELLD, K, MEELBS oiEd L
TEBBE LI b, CNODOEBREOIRT R E LB TEIET, KERCHETHEZHEL, U
7o LB O ERT 2 Uie (Plate 2, B), Plate 7 (S @R, =4 o v NORENLER 20
Fifiith & 5 AR O ETFIEE SR T OERBBEMEG* 2RT . CORICE > THEDRADER, &
K bdhd - TRENRT L (A), REREOHBELMADERD SOHEBH4LFHNHEL (B), ZOMH
SICAMERT AT 5 (C) MRS O Z 5T D,

e, IER 20 N AR RIE S DICE LY, KEEHMLT (4.2~-6.7pm, M5 0pm) (Fig. 19,

* BRI Hfﬁéfﬁﬁﬁ’rhk by MSM-2 0 (= vo¢y bAD 20 THRE Uice MERHLO IWcK -
72 b O TRBRBEEAMICH DL ia&L’frfﬁ Ldd %,
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D, Plate 4, B) &0#BIciiny > TOK SHESEMT, PETIE 15 HEREALELLIED, WET
FHREERBICELT, W OrOBAZEDHY, HLBTIRIELALHELTEENES LS, 2Nb
DEBEBEOITIER S HET, ABREADOOETFEEHEL, SHORFEERIN, KPR ADE:
FREEALER,

£ OB HR AERER 0 ARESZTVEL SV (Plate 5, B), hELNBEAIZCC LT
ST, ROPAHTIEER LS5, RBERICE LbELED, B, BT 0080 50, T
BABe Lichi=T, ZOBNOBEBBAREL, FRELFRCLTNEEEILNS,

PLEDKR D S, ]RE S HRIC X 2RABUEE D D BEMAMA DR EL KA T TORBR2ED LI I
BEHIhb,

ERETH 5/ MIOKZ 513, HHMOREMNIIT BIC 540 - IS BARIK X - THRS NS
B, WESERICK T, INLOBEAMERAE LT, 9%, GETHROEARS ISR ICHEZB]
B 5. BAEROE ARG RELGRY, BAORARALREL, dONBEAEEEE L THAREHRKT
Bo BUARBIE LIEWICERIR & 72 - TRE BB O~B0L U THRBRIRERT 5. RBRERIZ T OIS+
550 B AR BURER & RO NRASE & E 3 2488, KOBURBE L abh b BB OMkEIC X - Th
REHBRE, B, B, FREL->TRESOHENPEIRELL, TNEITHRBREARADZ 2hDk
BEHIRBRBED 2 ICHET 50 £O—DRERRERARIC, b5 —EQOESLZ S - THET 2156,

B 5 Bfr - TR S A & AT, (ho—DPLEh DB - TYR, BEOBRD S
B, ROBRAS ERAENT B HAPREAB TH 2, ABRABRITEIIHELD, K BEMD
DFE STV AR, BB TR S 2 OB EENICEER S N D TRERALRE I L U 7 B AR &5 -
THEMMRE TR T 5,

D& D IR TR S 5 BRIk D S8 O BIA (Pseudo-parenchymatous structure) s 43
ARTEREEE TS EBHLPIE NI, Lhi-T, e DB L 2 X FRIERE O RFHakE
13, HEBEOHMWTRE SFEE VD —FOBBBNIIMENA T, BRRTOLEICAERTHRDE
HEB SN BEERREATHICER S B IR ENBREE > EELTIN,

7) AFTRANBEE DR IRBE R D AR TR

NLEE Bic kv 2 TR O RS EEO R I id, WFRIREEE T 5 ORBEKRIEL TS
CEMB B E VbR, Cercospora BETH T DX I REED MBIT K - THPIERICHKIT Ui #Enis
S BEONOLD, ¢ O T, REDHBIC K B TIEASEEDEKRICBREININE D AP O
T 5 HINTERET - oo

PR B IR S BRI RN SR R T e B O 10 Bk, 1972 ERKDIM e MR BR B LN, DU, 18
P LORILDOEIIEE, W SHLE CORBERENBRIBOBMBEICIKELTAY, 779v 370
TREIRE DN AT, EEDBIAFSMEEO 21T - 72 22 Bikk, 1973 4EFKEIMRIC R F 15 Mt o T 553 58 3
D SRR HE® Uyz 15 BRRO RS 47 Bikk & L7co MO OBKROBES, B, RIUSHs L U5
EA A EE Table 25 (/Rd, HERHOREE, RESRRIBIIAE 2), 3) KD, 77221
KEREEBICS~10KE L, AHEZS %2175 2 3L/ 0 10 (83 DBM L7 O THY 100 18 OB HE
PHEES NI, 2055, 10 ETHRTBEEERZ, MIZRTFERBEET<:,

KSR (Table 26) @ Ja-FIEb 5w SN R 47 TR D 5 B, 39 MO ZHIC DI - feo
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Table 25, 2 FJRAIRE O LI TIEAIERIC U 7o g #kk

Stock cultures of Cenosj)om sequozae used in the sporulation experiment

T - T

eS| N _ 1 L s
REES B oW | wom B om bﬁtﬁ .
number Host (Age) Locality ‘ isolation

!
CC- 26 FHV badT HoOonl, I L IA3s4RI0H 171
Sequoiadendron giganteum Tanashi, Tokyo ()(,L. 17, 9@?
CC- 40 ¥ g Releigh, North !
Chamaecygbams pisifera carolina, U. S. A.

. ¥ (34RHE) N " .

oC- 42 2 oo (S = OF, m W WS84 10J] 17
Crgg{;:;eﬁg}gﬁtpomca Morioka, Iwate Oct. 17, 1963

CC- 57 il (2454 #omE, AET IE424F 8 F27 1
do. (2-year-old) Hachioji, Tokyo Aug. 27, 1967

CC- 65 G (34EH) defigE, KB ”643/"§:‘Hﬂ 12H
do. (3-»year"ol%): | Ono, Hokkaido Nov. 12, 1968

-6 779Yav ( 6 H:) o e -l

CC-e8 Taxodium distichum ’(L)ic ?ﬂk }{\ H | gj‘4t7/3 0)1;l7u
(6-year—old) ) su, Kochi ct. 31, 196
CC- 69 2 (2 ) Mo, B 4247 10 81 |
Cr;zfiggelmglé?pomca Shéo, Okayama Oct. 31, 1967
CC- 70 i 5L A L MHazfro Jiip
do. Kochi, Kochi i Sept. 11, 1967
CC- 79 ] (10425 O B, B fR444E 11 H 181
do. (10-year-old) Hiwasa, Tokushima Nov. 18, 1969
cc- 81 & (74 % % % N IB4S4ELLA 11
do, (7-year-old) Nomura, Ehime Nov. 11, 1970
CC- 84 il (244) B o®, B R fH474i 8 J1250
do. (2-year-old) Meguro, Tokyo Aug. 25, 1972
CC- 85 il (LO4EA:) uOF OB OW {474 9 J118H
do. (10-year-old) Morioka, Iwate Sept. 18, 1972
cc- 87 17 (344 ®om, Bk IH474£10)] 8
i do. (3-year-old) Kuroki, Fukuoka Oct. 8, 1972
CC-88 ] (245) EOAL WA WR474£10 4 H
| do. (2-year-old) Kochi, Kochi Oct. 4, 1972
CC- 89 i WmoE, m OB M474E100 5 |
‘ do. Tokushima, Tokushima Oct. 5, 1972
CC-90 | fii] [ A B 474 ‘ﬂ 6 H
do. Naka, Ibaraki Oct. 6 1972
e 9 I = E, B 1474105 6 1
do. Hakusan, Mie Oct, 6, 1972
CC- 92 el &R, WO NR474210H 6 1
do. Takatori, Nara Oct. 6, 977
CC- 93 I N i 47410/ 10
do. Yorii, Saitama Oct. 10, 1972
CC- 94 [l (344 7 P N 1 47451041
do. (3-year-old) Odate, Akita OUL 14, 1972
oC- 95 W (24 B oM, B C WBA7EE10 197
do. (2-year-old) Matsue, Shimane Oct. 19, 1972
CC- 96 Ifil C- N L IATAE IO 19T
do. Kawauchi, Ehime Oct. 19, 1972
CC- 97 [ Mok, B sk L IHA7HEEI0H 197
do. Shoo, Okayama Oct. 19, 1972
CC- 98 il #on, . JNET WBA7Z4E 10 191
do. Hachioji, Tokyo Oct. 19, 1972
CC-99 [+ (344 HEOOK, fE K 474710 H 20 1

do. (3-year-old) Kumamoto, Kumamoto Oct. 20, 1972
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Table 25. (>3%) (Continued)
% = a X Y] e 4
HRES CHENC D % OB B AR R
number Host (Age) Locality isolation
CC-100 A F (344) LR A, AR WR474E10H 241
Crg/éb f;fg;e;_zglgszp onica ‘ Nishigoshi, IEIuLfnamoto Oct. 24, 1972
CC-101 Al WO, KRR ME47EILR 7 H
do. Hushimi, Kyoto Nov. 7, 1972
CC-102 i OB @k MR47EELLA 15 H
do. : Fukui, Fukui Nov. 15, 1972
CC-103 A (24) % OB, ®m R 47411 160
do. (2~'yearm01<%) ! Asahi, Niigata Nov. 16, 1972
_ 779 Yay  (1044) - v
CC-1o4 Taxodium distichum . B A LT LR
(10-year-old) 1 su, foc C %
CC-105 A (258D Cow R, AUl WI484E10] 1
C?’(}?ﬂl‘gg’ljﬁgﬁfﬁ onica T Itoigawa, Niigata Oct. 1, 1973
CC-106 Gil (105E4E) = ®H, HB W WH484E11H 9 H
do. (10-year-old) Sewa, Mie Nov. 9, 1973
CC-107 &l (544 il THA84E11H 9 |
do. (5-year-old) do. Nov. 9, 1973
CC-108 G (20485 E R 5 W MR48E11H 7 A
do. (20-year-old) Yoshino, Nara Nov. 7, 1973
CC-109 YUY ey L OBERE, W & R494 6 H19A
Taxodzum‘di.ztich@m ‘ Gamo, Kagoshima June 19, 1974
CC-113 A (8 ) T o L R TRA9E10/] 16
Cryptomeria japonica ey,
(8-year-old) Sanbu, Chiba Oct. 16, 1974
CC-114 o (lemdy B R FRA94E 10/ 17 7
do. (12-year-old) [ Matsuo, Chiba Oct. 17, 1974
CC-115 B : ® oW, K OW MH494E11 ] 25 1
do. Tomobe, Ibaraki Nov. 25, 1974
CC-116 G =oAL 1 W HEE0E L A 7 A
do. Monobe, Kochi Jan. 7, 1975
CC-117 il oA, EELm IES04E 1 J 7 H
do. Tosayamada, Kochi Jan. 7, 1975
CC-118 A (544D [ R TRSOE 1 7 H
do. (5-year-old) Kochi, Kochi Jan. 7, 1975
CC-119 i (1244:) oA, o M504 1 H20H
do. (12-year-old) Hayama, Kochi Jan. 20, 1975
CC-120 il | FENEE <t I = IE504E 1 H20H
do. ‘ Nakamura, Kochi Jan. 20, 1975
CC-121 Jii] wWoOR, ARME H504E 1 10K
do. Hiwasa, Tokushima Jan. 10, 1975
CC-122 T wmos, Mo RS04 1 H13H
do. Kamiyama, Tokushima Jan. 13, 1975
CC-123 [ (QL:V:) 7] 3504 1 H13H
do. (l0-year-old) do. Jan. 13, 1975
CC-124 [ Iz 5048 1 H13H
do. do. Jan. 13, 1975




Table 26. 2 FIRIEFE O HFEEFRIC X 5 3 TFIER

A FIRMRE AN T OATIRRIC B9 A 00190 (BRET)

Sporulation of several isolates of Cercospora sequoiae stored

in the Government Forest Experiment Station, Japan

L BT ERIRE

R

B E e fﬁgﬁfﬁefﬁ\@l’ﬁ% s H) No. of (c;zri%il}inggoduced
| Diameter of | Index of the ... R
Stock number scl.-like bodies amount of W o O )
(mm) sporulation Range ‘ (Ave.)

cc- 6 5.5 | 0 |
CC- 40 | 6.1 ; 0
CC- 42 5.8 | 3.0 18, 8~-30. 3 (23.3)
CC-57 6.6 | 0
CC- 65 | 5.7 | 2.9 23.3~87.7 (31.6)
CC- 68 6. 4 1 0 l
CC- 69 4,4 ! o
cc-70 | 6.9 0
CC- 79 | 6.6 0
CC- 81 3.2 0
CC- 84 | 5.1 3.0 14, 7~-33. 7 (25.9)
cC-85 5.1 3.0 15, 5~-33.7 (22.2)
CC- 87 5.0 3.0 22, 4~40, 4 (28.9)
CC- 88 5.2 3.0 11, 7~28.2 (16.8)
CC- 89 5.2 2.9 31.2~62. 1 (48. 4)
CC- 90 5.1 2.5 22.8~34.2 (29.2)
CC- 91 4.9 2.8 10, 0~21. 1 (16.3)
CC- 92 5.0 3.0 42, 0~65, 1 (53.1)
CC- 93 5.4 3.0 24, 2~~64. 1 (39.9)
CC- 94 5.8 3.0 47, 3~74. 4 (58.9)
CC- 95 5.0 3.0 29.0~-58. 2 (39. 1)
CC- 96 5.6 2.6 33. 2~69.0 (50.7)
CC- 97 5.4 3.0 50, 7~-91. 2 (68.7)
CC- 98 5.4 3.0 43, 4~76, 4 (57.5)
cC-99 | 5.3 2.7 42,9~62. 3 (54.2)
CC-100 5.3 3.0 43,7~~62.9 (51.6)
CC-10t 5.2 3.0 12,7~-23.9 17.3
CC-102 5.3 2.8 18, 7~27.6 (24. 4)
CC-103 5.3 2.9 18, 229, 3 (22.4)
CC-104 5.2 3.0 10.0~19. 6 (14.9)
CC-105 5.3 2.7 21,.7~34.5 (26.6)
CC~106 5.6 3.0 30.8~70. 8 (46.0)
CC-107 5.7 3.0 35, 4~-61.0 (47.2)
CC-108 5.7 | 2.8 9, 5~49,0 (23.5)
CC-109 5.4 | 2.9 13, 2~46. 3 (26.2)
CC-113 5.5 2.9 20, 4~-43, 2 (29.3)
CC-114 5.5 2,9 24,8~47.2 (35.6)
CC-115 5.3 2.9 11, 6~-47, 4 (22.7)
CC-116 5.5 3.0 13, 043, 3 (28.2)
CC-117 5.6 2.7 2.7~ 9.7 (5.9
CC-118 5.5 3.0 11.5~32.6 (20.7)
CC-119 5.8 \ 3.0 35.7~-55.2 (45.0)
CC~120 6.1 | 2.5 6. 5~46. 6 (23.3)
CC-121 5.7 | 3.0 8, 7~23. 1 (15.9)
CC-122 5.7 | 2.9 15, 0~32.7 (21. 1)
CC-123 5.4 3.0 23.9~~43. 3 (34.8)
CC-124 5.5 2.5 . 3~~14, (10. 1)

P

7
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TDHH, UMRBETHREPOLEOERK (CC-26~81) TRFMWER I NIzDIT 1963 4 1 ZFHH 54
B L7z CC-42, 1968 4E43HED CC-65 D 2 EHRIZ TH o720 CC-42 {2)11i5 & L ZEFSOD HOHE 1T T
DR B E TR TERERICAV TS 2Bk T, COMPRDOATARBEMNMEDES N TSR, L
L, CC-65 34 1 [MREEOBHE TR AFMRESNEEOEKRTH D, 19724 KRICH LIABELT
WA UCHEMRTE, 2F, 779V 29 ORFEE EOSERT » O Hilna LBk (CC-84~105), =
FIHITIRRI D O MR EE Lc Btk (CC-106~124) OAMT & 5 BRI TERSED b, Zhod
RO THRBE A5 &, CC-90, 96, 120 35 L0 124 28 (AEHIC QI BERAFEAE L2, £ 0
OBEHTIRIER 2. 7~3. 0 THE D ILBVEFED ST - oo RTFEBRBIZEKIC X - TRIY, &
B3 CC-97 OFHPILRIL 68. 7X 104, FiElz CC-117 DT 5.9X 10t TH ~tco D FIC, BHEEDK
I/ TSE, BEES~6mm Ok - T, BEHRMICERELAERDLONEDL ST, JITIE
TRBSEED 5 NIL I o o H ORI OHICIE, WREN R T ICE 5354 (CC-70, 57) &, i
FEAL, PMHTEREICILSIE0EE (CC-8) BE i, &K, ERINeERFoRSs s (Fig
20) TlE, BRI 20~65pm (P 30~44pm), EHS 3.8~7. 5pm (Fi 4. 6~5.8pm), MRBEHKDI3 ~
818 CEH4~6M) THHKMICHT VAN, $7, TNOOMEERAE O-a OFEREIEZE—H
Utco 7238, SMERFEEMERZ R LT 25°C, 0 20 B8t O R ERA T~ b R (Fig. 20), F83F
RRIFTYH 8% LILEAERL, BHEMICIEZENID 7,

i

100 SR T RH S Germination percentage of conidia(%)
.
e g . ® . e ¢ ® ¢ @
90 o * L ® s ®®® ® ® ® s @ N . LI e ® 9
L o . o ° °
80

Sl ORISR Number of septum

S4BT O Width of conidia (xm)

'“HHMHH*H Prypad bbby

ength of conidia (m) l
3

W U1 O = oo

BT O~y 0o
gy
.
g

60 K2 L

50F

40

0F
i

20F
HE Qoo Qo q
3 OOOF‘.(‘)QOOOOO(‘O(‘)(‘)ﬁ”)OOOOOOOOO(‘QQQQQQQQQQQQ
F7 - P T R
B O 00 00 00 00 00 O WO O W W WWWWWOODDOD DO DD Dt k=t bt = k= DO DO DD RO
Stock D OV 1 ) 00 © S a0 W B UT D =100 O D R0 W UL 3 00 DLW R U1 N 00D DWW

No.

Fig. 20 iR&DRERIFIC K - TER S N7 A FRIREME
RPN e
Size and germination percentage of conidia of Cercospora
sequoige produced by the shaking method.
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EE L EIF BREDSRTAERT A0 E D bR, TT, BENKCZOENIEET A EBIENR
T, WTRRO7 O OANZEAONSBHENCTbN TS, £ OEBI TIEKIEZ i A T 1UEH
Iz IE 51 SRtz Cercospora [RE T3 Cercospora musae DS5EEHNCIFIERIRF A=A &
R b Ond D, o OBEAROREREERIC L o THEADMK AT - {H 00 4 4 ZHEBHR T
TR F DR Z 2 2RI U TIF 2R S 8 e Rn 2 ORI TH 5. T OX D REMIITH—D5
HBU 70 O BES U BB C b IE D H Do TRD B, ¥ by LA o VIBRHE O 198 DrRER
kD5 5, JAFIRIREEEH Db DR E 5 O Rk~ RIS 64 52T 2 MO ORBRICIR 5, <
VIEMIRE TR S 7 BRI 1 BRRICBR 51, A FHRAHRET & R ET RS 54
DRI AT IE RS 5T 549,

R&EDERICE D ZAFRIGFEOMERTHIRIED, COX S HBEAER>HE S pEW ST 57
WiC, EEMYORE, Sy, R, SRS ORGBER, SRS MRS LR OMTERE
otk p, HEARKROK 80% THRIT-OER & I7ce & I, B LWEEBEK TR 100% OERFE
Flfce ULIehioT, MEDERPICEIZESGE IHOMERT o KT ARG ORI EEL

Z)O

RE D EBETHRTWER S NS - BRI, §9T 28tk 2460 L2l Lz s o ot
o ZOTER, AFFHKEOSHHOMORATHRFLIKIEEA L, HROBBELbI, LEVICT
OEIWHRELBEELT L EELTE0, 2220, HORKROUEATS, LRTES 22T IHEL
HeRE L CO BEBEDIEIE Lze 2 DB 5 O—Did, EEOPERHE LTERVAAICBMARD KL
HDT, COXS BN BRI OMERHCRAL » 70 S B A 1 54090,

PLEO X 51T, e ST X A040TIMER, FiLODBEREERT 2 sk, §T0
BT, WIcBBEOSERTEESTRHETH 5 EBM O &I -7,

8) R& IETREIC X » TR & 172 A FIRAG I B4R T~ O 9 TR

W& DFRIBIC L » TS e 2 FIRERROAER T, AF2EOFEE Mok N 0iclh

5
C

NTRRNHTH -1 ht, FHFRTEDHTEHL, BEEBEFHRETYENZ L, —F, cNo0pE
HIT B R D ATIC AT 5 DT, BADEE LV SIRE O BT s kEic, FHiciioh
Lo AETI, 2 bOAEETORFHEAICTT BRENEH O 2 C EAHNE LT, ALERE
MERETT 5 7o

a. %%Mﬂ&ﬁm:X¥ﬁ¢m%$m&3b%m%mm,Ifmf”1mw1A 4 1A A
(18kM7c 0 5A) LTH I AENTEN Lico S LEBIZMERBRETUN & PR T 2 F IR

T 5 BIHEHE R A (T - kB CGRIESR), BEZMIcinis b OZhid S cfgsild 2 v — v 19 /A
R Z & LTHIN . ChoDS LETHIRIRAGES odic, BRICHEONETIR L, Bl Mo
SRR R A S & TR Uico SRR T B MOKBR ARV T, HARTE CC-42 HE, &
LTI CC-85 BiMkAE ATz BT A Il DM BERR IR IC & - Too SRRl i3 AR Bk &
PR A FEEMH MDA » 2 2M T 7 2 20, DEBTAIER S RIS AL, & k- T
5C OWMBEICAIL, #4920 B ERIZID B L, TIC - TOEIRT RS LF b ik & 2T
O BB EIROTIER Lico SN FBE 2-1) Tl FBIc K » THRE L7z,
BRE AR BB CRRE LT O, FUEIREE O EIAT ik 2 %I s THIARSEICE—IcBE L,
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Table 27. ATEBRRICHOWI: A FREREMERT ORE 3 LHFR
Size and germination of conidia of Cercospora sequoiae used
in the inoculation experiment
. - % SRRV NE- S s s
LREE | BT M ALEBT D % ¥ K | BARFEE
Number Size of conidia (pm) Germination Max. 1ength
Exp. of conidia ‘ E x ig percentage germ-tube
No. (X104ml) |  Length Width (%)% (pm)#
3~ 5V . . | 88.2 250
1 T e 37.5~67.5 56 | 81 3 570
. 21220 . _ 3 61.9 200
2 13242 45,0~67.5 4~6 % 64.9 170
|
. 5~ 8b . . - g 86. 1 180
3 413D 42, 5~67,5 5~8 89, 4 200
1) RAFEEEDHH Needle decoction of Cryptomeria. -
2) & OB K Distilled water.
# 25°C, 20B§fE%8 At 25°C, after 20 hours.
Table 28. (R % 52IC Uic A FRREMERT O 2 FHEARICHT 5
Result of inoculation experiments with conidial suspension of
Cercospora sequoiae to Cryptomeria seedlings
R, . s FEA el | ,
T : e | yhezie
M-I i m %%‘ég EEEE| Seedlings tested Number j | BEER
Conidial . i = B/A Index
suspension Treatment lf;erslgéi ]%\])Zp' HEERIK Top ;E:Stlgg | of
source p : No. length ! damage
(day) (A)Cem)|  (B) f o
i 20 10.7 16.1 )
20 2 20 11.2 27.8 2.5 1.7
) - 3 14 10.7 3.9 | 3.4 | L7
AFLEAAL | Inoculated 1] 20 1. 49, 4 4.4 2.3
Decoction of 40 2 20 11,4 46. 6 4.1 2.2
Cryptomeria 3 | 14 11.2 63. 4 5.7 2.3
B 5 20 1~3 15 12.0 0
Uninoculated 40 1~3 15 12,4 0
| 1 20 10.7 12.3 1.2
= 2 20 11.2 21.2 1.9 1.7
| Inoculated " 1 20 11.0 39.7 3.6 | 2.1
Distilled 2 20 11.2 48.5 4. 2.1
water . . | I o S
o B 20 1~3 | 15 1.2 0 0
Uninoculated 40 1~3 15 1.6 0 ‘ 0
| |

BT

Amount of conidial suspension splayed :

=

S8 AFHARKLI AN 2ml,

2ml per a seedling.
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Table 29. SrAETRBE OB RS RIC U 2 FREHRE O 2 F R
9 5 R B R
Result of inoculation experiments with conidial suspension
of Cercospora sequoiae to Cryptomeria seedlings

e e s £ = =2 F B K S .
mrmanE| 0 Sl ey R ok M B
Amount of | e B/A
suspension | o oat H s = | Number of needles i Index of
i ! N Top length (A) | affected (B) damage
(ml) o. (cm) ‘
5 9.8 i 184 ;
|
4 4 9.5 (9.6) 108 (143) 14,9 2.7
5 | 9.5 136
5 12,6 i 154 i
2 5 10,9 (12.1) 153 (149) 12,3 | 2.4
4 12. 8 139
5 10. 6 | 98 é
1 4 7.8 (10.8) | 81 ( 99) 9.2 | 2.2
4 13.9 E 117
| 3 ‘ 11.0 ‘ :
0 ] 11,0 0 ‘ 0
1 3 11.0 ( ) i

AR TR TR 1.0 ml 272D 60} 10% {H,
Number of conidia : 60 10¢ per 1 m!/ of conidial suspension.

Table 30. SERTFEEZRI LR FREFREO X FHAICKHT %
BEARER

Result of inoculation experiments with various concentrations of

conidia of Cercospora sequoiae to Cryptomeria seedlings

BERTH HERTO BBt 2 F WA moeaw i
Number | 5 3F =R Seedlings tested ; mN?fm%L ﬁﬁofﬁ B
of Germination— 7 == i B/A
L. n ! W ok H | needles affected Index of
conidia | percentage | #t & % | - ‘J
(x104mD)| (%) No. o longth (A) ® | damage
., ‘ | j S
5 9.7 | 160
60 84.5 5 1 11 (10.4) 168 (141) | 13.6 2.7
5 10. 3 i 95 i
11.0 155 1
33 83. 3 10.8 (10.3) 93  (107) | 10.4 2.3
4 8.5 73
% 4 9.6 45 ‘
12 83.9 | 4 1.0 (10.3) | 82 ( 78) 7.6 1.8
10. 4 | 96
j 4 12,2 57 ‘
5 84,3 4 1.4 (10.8) 24 ( 35) 3.2 1.5
| 5 8.9 25
: 3 11,0 ‘ 0
o | ‘ (11.0) o : 0
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e bic BIRRBANOERER (RE 20~30°C) WiIcAN, 4 BMEBZEIE -%k. 20BRREBEENTER

L7z,

FORFAEIVIINRRDSRE T 25N 20 Ak, BRTICOETEEMERT IR SN L4530 Bk
D 2 [AfF - Foo FRFER 2 DOFEEMA Lico —2REABIE T 2 KRHRRER TR Do liER
EERE® OREZWL SPEDRFE T3bb, WELLPEITIENENOREME, K~8E
(88 1.5) &ig~rhil (JB¥ 2.5) 2RI TED L, li0—212, REAORFESMEK L, HHAH
ADORESIEBRNEGHERMIE70nic, BFRBEREZHSTHR ULIBEEFRREREE UTR Ui

ELEWETREHANKE N ewic, BATERE L. BAOEA, EFEXIK L - TEENOREN L
RI B0, BBEREDDITNTVIEE 7 4 Vs (ETVRT 4vs TSED® 2RO THESKRLE
STRZEE Lico IKEHIZ 6 m?,  HEEEKH 115 ko U TIRFEBERIZE 3046 X104/m!l % 500 m! &
T Ll TOMDOREITEATHDOEAICE D,

b, FEEMICHT 5 N

K1 SERTIREROZE (1971 4)

SRS TF IR R B AR K & A X SHERT (2-8)-a) 2 - THBICRETREER o, HEat
feFDFIF AR (Table 27) [IFE 2 TH - fodt, RTFEHEROBENIC X BHIFR, REEORIICRED
ipotco 3 MOERRER (Table 28) itk 5 &, BFBEROBNMCXZFHRERZAD SNLH ot

Table 31. SFERTEELEICUAAFFREREOAFEAICHT S
BERBHR

Result of inoculation experiments with various concentrations of

conidia of Cercospora sequoiae to Cryptomeria seedlings

AEMIH AR gmZrEX 3 of 3 s
of ;Germmatmn o g | H + T—J negllllélsl :éegfed B/A | Index of
(;qrgﬁ;;,) percentage P gl B Top length (a (B - damage
| : (cm)
? | 5 8.7 58
| | 5 10.7 84
60 69.9 5 9.1 (9.9 77 (60. 4) 6.2 2.1
| i 5 10. 1 38
| s 1.1 | 45
i 5 10. 4 \ 42
| | 5 11.5 | 93
22 69.9 4 9.9 (10.6) | 63 (66.8) 6.3 2.1
| 5| 9.9 ‘ 93
4 1 1Ls | 43
5 11.2 ‘ 15 ‘
5 10.7 ‘ 26 ;
12 69.9 5| 103 (109 14 (2.2) 2.2 1.4
| 51 102 \ 49
| 5 | 9.4 % 12 ‘
o | i > 00 oy (o) ‘ 0
| \ 5 9.6 | |
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WERHIEE 20 BRTHE L HIC L7, BECENRRESED SN, 40 HETE 2. 1~2.3 Z®EDE
WL, £O®RIEEE, WET 8ENBIbN .

KER2  PERTREDZE (19724F)

CCTRIZDDEREIT» oo —DROERTRESKN 60X104m! & L, #MAKIALDOHEERS
1ml, 2ml BXT4ml & Uiz, BWHE 1ml KTEBEBEIN KESHENCTE S ICMNET RRE,
4ml RTREBEINIKEO B AZEL - THREATIBETH -k, Mho—D21F, HA1AYEK
HDOBFEEAS 2ml &L, SERTEES 5X104 10X104 20X10%4 30X10* & LU 60X 104ml & Z
THRE L7,

R 30 BRicB W AHEBREOKST (Table 29) 3, WFThOBEBRE LB LI REL, EER
DBECREMUIEE U, T0bD, RWNEE (B/A) Tl 1ml BFT.2, 2m/EHFTE12.3, 4
m/ KT 4.9 1ClinL, #HEEES 1mIRD2.205 4ml RO 2.7 £ T LR L. BHREIHAD

Table 32. 2 ¥R 5 BERERBRICH O A FRIEFEO LR R
Concentrations of conidial suspension of Cercospora sequoiae used
in the inoculation experiments to Cryptomeria seedlings

| | EELLERTH
EERBE BEREAEH A [ o Number of conidia inoculated
! I S RS (% 104/mi)
o oo tion \ Stock number 4y i CE )
i } Range (Ave.)
! ce- 42 } 20 ~ 25 ; (22.5)
cC- 65 ! 38 ~ 41 (39.8)
I July 26, 1973 | CC- 84 22 ~ 41 (31.3)
‘ CC- 85 1 18 ~ 31 (23.3)
| cC- 87 1 32 ~ 40 | (35.0)
| CC- 88 3 24 ~ 34 | (26.8)
‘ 1 CC- 89 ‘ 25 ~ 51 (27.3)
CC- 90 20 ~ 3 (26.0)
CC- 91 23 ~ 43 (30. 8)
CC- 92 26 ~ 37 (33.0)
I Auvg. 2, 1973 CC- 93 26 ~ 54 ‘ (36.3)
CC- 94 5 23 ~ 40 (30.3)
CC- 95 ! 21 ~ 45 (37.3)
CC- 96 26 ~ 41 (34.0)
CcC- 98 27~ 51 (38.3)
CC- 97 15 ~ 20 (17.8)
cC- 99 18 ~ 25 (21.5)
m Aug. 12, 1973 CC-100 | 15 ~ 24 (20. 8)
‘ CC-101 ‘ 20 ~ 28 (25.5)
CC-102 f 18 ~ 25 (20.8)
| CC-103 17 ~ 22 ‘ (19.5)
v Aug. 18, 1973 | CC-104 18 ~ 22 (20.5)

CC-105 ‘ 20 ~ 32 | (26.8)
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FIHE R EMOYHIECER L, FTHTRDE,L -7, T, HEO—WICHERMIER SOz (Plate
8 B),

DEC, NERTRE LT L ORE (Table 30, 31) 1%, BFEEMEN 5~12X104m! KT 5
RIEE 2.2~7.6, WERKLA~1L8BEICKD - Jc RTBENEEZIC LI > THEBES ML,
Table 30 @ 60X 104/ m! XTI FRHRE 13.6, 1ZIXhEREICE L,

FER 3 EEREROWRNE (1973, 1974 4F) ,

AE T T HERTREESED SNk 28 BRORRE S 2 OBRES K Uic. SEKO RFEE &
Table 32 DX HiC, BBXZ 20~40X104ml iCFFHE L, BREBEHEALI AN 2ml &L, 7R L
A5 8 ARAIE T 4 [MlicH ) CHRE L,

Table 33. 2 FFRMIFEOHERBERD 2 FHICH 7 5 HERERRER
Result of inoculation experiments with various isolates of
Cercospora sequoiae to Cryptomeria seedlings

i sy e
EIG{ é)_ : Stock No. [ HRER AR %{% D i%ngfi :ffgct:csl B Idr;d;ég%f
i Number | A (em) (B)
| cc-4az | 15 ; 13.5 26.3 2.0 1.5
CC-65 | 15 13,4 57.1 4,3 2.1
CC- 84 | 15 13.3 50. 5 3.8 1.8
! oc- 85 | 15 13.5 86. 6 6. 4 2.4
CC- 87 14 13.1 24,8 1.9 1.6
%hﬁlfcl?i 3 6 13.9 0 0 0
CC- 88 ‘ 15 15.5 § o5 | 5.9 2.4
CC- 89 15 17,0 17.1 1.0 1.2
CcCc-90 | 15 15.9 12.8 0.8 1.4
CC- 91 \ 15 15.9 24,1 1.5 1.6
cc-92 | 15 17.5 52.9 3.0 1.9
il cCc-93 | 15 15,1 30.9 2.1 1.6
CC- 94 | 15 15.9 66.6 4,2 2.1
CC- 95 15 14,0 68. 1 4.9 2.1
CcC- 96 | 15 14.5 258.2 17.8 3.2
CcC-98 15 14,3 122.1 | 8.5 2.5
| mEE s | 138 | 0 : 0 0
- ccoor | 15 16.0 21,1 1.3 1.4
. CC-99 15 16.5 12.5 0.8 1.2
|  cc-100 | 15 ‘ 15. 8 20,0 1.3 1.6
n . CC-101 15 | 14.8 33.4 2.3 1.6
. cC-oz 15 | 16.0 9.0 0.6 1,3
qégfcf f 6 14.3 0 ‘ 0 0
i cc-103 12 | 14,5 7.4 0.5 1.1
CC-104 12 ! 15.9 | 5.3 | 0.3 1.0
CC-105 | 15 | 15.9 54,9 3.5 1.7
e B 6 | 14.5 0 0 0

| "Check | ] s |
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M 30 HERORFHR (Table 33) Itk 5 &, TNTOUKEROBETRAVHERIN, TOBE
BEBREMIC K - Tl oo MBBU TR LD CC-96 T, FRIRE 17.8, Bk 3.2, gD
Fic# L (Plate 8, A), CC-98, 85 & XU 88 @#~hEss itk oo Tt~ CC-103, 102,
104 51099 TRHEREIKEEE 5T,

C DFEBRIEERIC & - THARHESCRTBESRL - 20T, BN FeEElL RS
Thb, LEOBEREBTRENE LD - CC-96 &5 Hs i 4 i CC-85, 65, 84, 100, 97 %
LU 104 Bk AR, SEBROITEEASE 1A 20. 524, 8X 104 ml (F4523.0), # 2 [6]h5 87.0~
46.5X 104 ml (P 41. 3) {EICHHI LT3 Ui,

C OfEHR (Table 34), WTFNORKS B LRI L, 1 HEMTREEREK2.0~-2.5, F2HTIZ
2.3~3.3 %R L, HWHMICREETEZRO NI e Lichi-> T, BRI S D 70w IR
HEOWMEGIIITNEHEL Bo

c. L SHICHd 5 A FREMNBES AN F O ALL#E (1973, 19744

F—AROHFRHICK U 24EiIchic v 2 B Lic, < OF5E (Table 35), il v— v ¢ ~TICHHE

BB O L L, BFREEEEERICEATRRNICRETH - DEI, ks o~ TR
PR3 EOX S ICEEEH 1.7, 2.6 AR LU CEAWICERT 2 b0, BE M35, BALZ 12501974
FEOWEBRO LS, AFRMFRICH UTEEZED 7 v — VB ot

FE o AFRBREOATLERMT, TR FOFEREZHM UCFEE UcERFEERICL - T
T T & o9 spfiafe Mool s UTid, 5 - [EES 290 H O L TR /-7 2 TR

Table 34, A FRATRBEIOERBID % FHAICKT 2 SR
Result of inoculation experiments with spore suspension of various
isolates of Cercospora sequoiae to Cryptomeria seedlings

wpapm | HEE ZF B OR | RERMEIEM R
P EASE L | < k p=y b oz de
ok E e KRES Seedlings tested Number of Hok e #
| N ‘ g dles B/A
. | Exp. ! FENET #oF nee ! Index of
Stock No. ‘ No. ! ﬁtﬁé&ﬁ Top length aff(egt)ed 3 . damage
! ' ’ A (em) | . -
- 15 13.5 137.7 . 10,2 2.4
CC- 65 2 13 13,7 218.7 16.0 3.3
. 1 15 12.6 202.5 16 2.4
CC- 84 2 15 14.5 174.9 12,1 2.5
B | 14 | 1.8 101. 2 8.6 2.2
CC- 85 2 | 15 ‘ 13.8 144, 3 10. 5 2.5
. 1 ‘ 13 ‘ 12.6 143. 8 1.4 2.0
CC- 96 ‘ 13 i 14,3 107.5 7.5 2.4
- | 5 15 11.5 152.9 13.3 2.6
CC- 97 2 13 13.6 101, 3 7.5 2.4
. ] 1 15 12.5 161, 4 .9 2.5
CC-100 2 s 13.8 172. 6 2.5 2.7
- 1 i 4 03.7 7.7 2.2
CC-104 1 8 108, 7 7.9 )
S 1 15 ‘ 12.9 | 0 0 0
Check i 2 15 ‘ 12,4 1 0 0 ; 0
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Table 35, 2 F& LEMHICHT 5 2 FRMFNESERTIC L 2 BEEABHER

Result of inoculation experiments with conidial suspension
of Cercospora sequoiae to cultivated cuttings of Cryptomeria

B . - f \ [
{Z‘HQ‘ EXP Z F X U % =5} 1 AL 1 g e
Cultivated cuttings tested %ﬁ bt 28 % W E HE B
) umber of B/A
Jooo— v 4 x % F & O E ¥ - needles affected Index of
Clone name No. Len(‘%{})l c()(f:njl)wotf (B) damage
10% 16. 4 18.7 1.1 1.2
F M B (
1 5 16.5 32.6 2.0 1.5
7.3 2. .
= m B o <1o 17.3 49.5 9 1.9
8 16.8 36.9 2.2 1.4
i 10 16.3 19.5 1.2 1.3
B &1 (
12 16.6 21.4 1.3 1.2
. 10 15.6 8.3 0.5 0.7
5 Bi—16 (
15 17.3 8.9 0.5 1.0
. 15 13.5 18.3 1.4 1.1
& B—11 ( 2
h " ] (10 T 27.3 1.7 1.4
o 10 ; 18.6 38.7 2.1 1.5
" He 2 (10 12.3 29.7 2.4 1.8
10 14,4 24,3 1.7 1.2
" He 3 (15 12,0 53.1 4.4 2.6
22 13.9 59. 8 4.3 1.7
= £ (16 15.5 29.5 1.9 1.7
24 15.6 30.3 1.9 1.3
10 13.5 24. 1 1.8 1.4
K F— 2 ( (
18 14. 4 47,7 3.3 1.5
= 10 16.5 23.4 1.4 1.4
7 Jil— 2 (
15 16.5 43.7 2.7 1.2
10 14.3 20.9 1.5 1.4
/N Jil— 2 (
9 18.5 68.7 3.7 1.7
* e 2 (15 16,1 21.9 1.4 1.3
i 24 15.8 21. 6 1.4 1.1
10 15.7 6.8 0.4 0.9
X W— 4 (
16 15,1 4.1 0.3 0.8
e =, (10 13.7 14. 4 1.1 1.2
= 14 12,2 6.6 0.5 0.8
B e 2 (10 17.8 18.3 | 1.0 1.2
s 11 16. 5 60. 8 3.7 1.7
10 16. 4 13. 4 0.8 1.0
=] Ho_ 2 (
koA M 11 19.0 75.6 4.0 2.2
10 15.3 26. 8 1.8 1.2
B0 4—12 ( |
= A X 10 17.5 107.0 6.1 2.5
10 12.5 14.2 1.1 1.0
B O m—11 (
RN | 13 16,7 23.3 1.4 1.3
|

* MEAF48EE 7 B2AHERE Inoculated on July 24, 1973.
wieo FEFI494E 7 B20H#EFE  Inoculated on July 20, 1974.
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T, ChARFEEMICHERLTRESEEL, NI L™ & EREN E TS 470 ERT A 2 $
B U ORI OB S R BEF OB 7o, L L, Th & ORISR O R HER
LDl &EEFED, <hLUNEMRBRMSITHON TNV, oK, RKSOMERTHERETE, 4
R RR, ZRICERSE, BUROBRE LSO ERE QR IEIHEAE 0N Do 1o ficdH 50 IR E

DHRIC K DAL TRIEGBET, SROSLRTHNHICHE SN, MERTREEOHELELTH
b0 RETHATZ LI, T O ONERTREEIIC X A R8I ATHMSTREE S /e Fe, AF
DA &S LSO 2 BB OB SR S Nk,

AHE USRI TS 5 & Db 209, C OBERERERT b LRI SRR
Patee LU, 7 v — VI X TICRFESED S, 70— VICK - TEFEN & RIFRE O s
RTSDONH 700 T, EHRAFILEHEOREPICKKICHIO & ONH 5 & QWA (KIS L
THHICHT 5.

IV #3& Cercospora BRICHT 2IRE SEBILL 25
T RoACE O E AR

Cercospora BEIIBIEY# 13 LM, HORTI EOBOHELET BETHVRERRTS 2, %
DOOFNS ALER LICrERFEZRE LI QOREZR - T0 5, 2LT, £ OMRBOENICHS
P 5F, BB ERTERESHEL SN T DO OBERTH 5180, ANETRIRE HERICX
5P HERTIEREDS, AFFRMIRBELIAND Cercospora BRICK LCHEMDBTHETH 2085 pEH L
10T BB TERAET - .

1. #K%EET 534 Cercospora BE

D EBRME &AL SRR MRS R E ORERMD O v v v a4 TR L <y
HUERWE O 2 2%, UPPRRETOMRER LoD ERBARE G L TEREREZE T SH
D Cercospora [BRGSO ~SDIO-TOWDIN | g=foonty,  NF A FNFERF, TAVAVEY Y, 94T 97,
YIFT)BIULVF 2 v OBERE, '3, L0 /%, UAEFY, BV L.aBIEY IS
YEFOHERE, 2—Hh, ~NFRATBLOHTAF VY g VORBIKNE, ¥4 vy VORBERORR,
XY YRR, TAIHATF YT VEBEREB IO 2 X)) O BN E AR C 9 Cercospora
BE O 18 ARz, WEKEOEEY, WIETE X058 H 113 Table 36 (0% Sic. HEREN
ORRYE, REDHBRELME, 24 b boy (KB-10 2D REEMAD SEENORBEROTRAF
IRASR B DML HE Uiz

2) R R

KRR L KRWEY v A A BB HA B0 2 11 R, 14 BERORSE (Table 37) <13, ~FHIRE C
latens, # F3F & ¥ +BBURE C. pyracanthae 3 X U —7 Y R C. epicoccoides T DT h
MO KFRER S N (Fig. 2D 2D MOR T IR AR ORI G~ YE 0, HRRELcEDbN
THIT- RSN o foo BBTBER S 3 MOWBBRKI RS, RE, REDLIVEA Lichiwoik
STH 720 (WD Cercospora BT AM TSR, Rip BT, Buibsmikicied s», §

WBHLNLEDONED - (Plate 5, H).
EEE 2 KR OBBRERIIAN, B TIHTIERSRD SN0 L0NEh oo, £OT, BEERIE
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Table 36. R & HIBRIC K 204ERTFHEBERICH W Cercospora BRI
Cercosporae used in the sporulation experiment with shaking culture
e } \
HEES | w x % OW W HEEAA
number Fungus Host ‘ Locality Date of isolation

CC- 32 C. exosporioides | &V~ 7T W OE, B B BH344E 9 H10H
Sequoia sempervivens Sept. 10, 1959
CC- 33 C. Ata—Twv #H oM, & db TH354E10 12H
pini-densiflorae | Pinus strobus Oct. 12, 1960
CC- 43 do. Ja=y I N | VN FH394F 4 H24H
P. thunbergii Apr. 24, 1964
CC-110 do. TIVRAAT V=Y [ I =T FH494E 5 29 H
P. pinaster May 29, 1974
CC-112 do. LYK ETY wmoEom A FR494E 5 A291
P. muricata May 29, 1974
CB- 30 C. latens F o F R OR, BB A WR474E11 251
Lespedeza buergeri ‘ Nov. 25, 1972
CB- 31 C. pyracanthae LT ISYEIH VY CORE A, BB A ME47EE11 A 8 B
Pyracantha crenulata Nov. 8, 1972
CB- 32 C. spiraeicola FTYRAYHYEDH WO, H B fE474E11 H 10H
Physocarpus opulifolius Nov. 10, 1972
CB- 34 C. epicoccoides -5 B OH, B B FE474E11 H29H
Eucalyptus grobulus | Nov. 29, 1972
CB- 37 C. chionea NF TR L% W, W W FR484E10F 151
Cercis chinensis Oct. 15, 1973
CB- 40 | C. lilais LTHFEAYFA ® oW L+ W F484E10 171
Syringa vulgaris Oct. 17, 1973
CB- 43 C. vaccini VaeVe Vil E I+ = TH484210 A 10H
Vaccinium bracteatum Dec. 10, 1973
CB- 47 C. elaeagnicola AN BRE, SR E494E 2 H27H
Elaeagnus multiflora Feb. 27, 1974
CB- 48 | C. fagarae HIRAFYY a9 & B, deui 484210 141
Fagara ailanthoides Oct. 14, 1973
CB- 54 C. weigeliae =5 S /AVE B ORE, B B HE494E10H 10H
Weigela coraeensis Oct. 10, 1974
CB- 55 | C. naitoi TAE FE ®m oW B A W494E 9 H27H
Ilex serrata f Sept. 27, 1974
CB- 56 | C. cotini A T e m, m ok WA494E 9 H 271
Cotinus coggygria Sept. 27, 1974
CB- 58 C. cornicola YUY &M, B OoK [H494F 9 H27H
Cornus officinalis Sept. 27, 1974
CB- 60 C. abeliae INFN ) Ny E B O, B Ok IH494E 9 A27H
Abelia grandiflora Sept. 27, 1974
CB- 61 C. leucothoes TAYVAATF VTV R, Bk MH494£104 8 H

Leucothoe catesbaei Oct. 8, 1974

; Wl o :

CB- 62 C. tinea Viburnum plicatum B, ROK g‘%w@loﬂs H

ct. 8, 1974

. var. tomentosum

CB- 63 C. forsythiae vyE g V) WFR494E10H 8 A

Forsythia suspensa Oct. 8, 1974
CB- 64 C. pyracanthae 2 FNFE Pt B Oom, # oA 17494F 9 H28H
Pymfantha angustifolia Sept. 28, 1974
CB- 67 | C.sp. > %Y B OB, W A | M99 28R

Daphniphyllum
macropodum

Sept. 28, 1974
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Table 37. ¥ FE Cercospora B & ® 4 /£ I - £ %
Sporulation of Cercosporae by the shaking method

T TEERkonE
ERES  HEES 4 SOREE | Diam. of  RFHEE
Exp. Stock K Fur T Kind of | scl.-like Degree of
No. No. ungus medium bodies sporulation
. (mm)
. CC- 32 C. exosporioides E 5.1 —k
CC- 33 C. pini-densiflorae 7.4 -
CC- 43 do. 4.9 —
CC-110 do. 7.8 -
L CC-112 do. ! 8.7 -
CB- 30 C. latens 7.0 +
1 CB- 31 C. pyracanthae - 7.4 -
CB- 32 C. apiraeicola - 6.9 -
CB- 34 C. epicoccoides 6.2 +
CB- 37 C. chionea 7.7 -
CB- 40 C. lilais ! 5.9 =
CB- 43 C. vaccini 6.3 -
CB- 47 C. elaeagnicola 5.0 —
CB- 48 C. fagarae 3.9 : -
CB- 54 C. weigeliae R c }1 ~
CB- 55 C. naitoi X oo +
CB- 56 C. cotini X Vo I
\
| B
‘ CB- 58 C. cornicola FR’ Fji -
! 4
| CB- 0 C. abeliae R 199 -
I { 2.3
CB- 6! C. leucothoes }};{/ ]5 é i
 CB- 62 C. tinea X i -
|
CB- 63 C. forsythiae I}, ;é -
| E .
- CB- 64 C. pyracanthae I';’ /‘ [(' N
C. sp. on Daphwni- R o B
- CB-e67 Dhyllum macropo- B | 5 8 B
i | dum -

E  RWFY » H A BRI (Ve B4 2RHDE 4g, TP 10g, K 1D

Eiken’s potato-extract solution (Eiken potato-extract 4 g, glucose 10 g)

R U F o — FERERNM (KNOs 10g, KHoPO4 58, MgSO4-7H0 25¢g, L x¥¥ 10g, K 1D
Modified RicuarDs’ solution (KNOg 10 g, KHoPOy4 5 g, MgS04+7 H20 2.5 g, sucrose 10 g, water 1,000 m/)

B RS ¢ A TRIHE RS (V8 A =RIHECK 2 g, KHgPO4 1g, MgSO47TH0 05g, 7 FUKisg,
K 1D
Modified Eiken’s potato-extract solution (Eiken potato-extract 2 g, KHaPOs 1g, MgS0O4-7TH20 05 g,
glucose 5 g, water 1,000 m/)

¥ 1 — 12 Nomn, -+ HFMEK Very few, -+ -+ D9PEUIEEK Moderate
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DFEREOMF &R T 5 BT, AFREFHEOER T B/ NI OB ETZE L, KT
TNIEROI L, REFEZHE L) F v — FEREMERPY » 7 4 2RHEEES CEBIY + 7714
ERITHIAK 2.0g, KHPO; 1g, MgSO,-7H0 0.5g, 7 FogE 10g, 7k 10 MV, Fi, HEREE
HRAO PDA Kb d X FHREREERD 1/3 BEICR U, T ORE (Table 37), v 4% F+HAMH
B C. naitoi T ANV HA 75T VEMKRE C leucothoes 3Y F y — FEZHEEM T, ¥4 /+
HEAURE C. cotini ZIEH ETHRTFDSHEEEINIz. &I, 74 /) FBARETREMRE L&D
CEBONDERT BN HELTROB IR TH 720 INE SHOBMBAEOKA S 8 3HERZ 4.5~5.1 mm
T, HE, R, REEETHRSS -7k (Plate 5, E~G), AERTORE IR oY / FRARHE
2, EX 25~95pm (CEH 60.6pm), I8 2.0~2. 8pm (F¥ 2.5pm), BIEK 3~11 CEH8), U A€ N
FHAURESE S 26~100pm (CFH 50. 1pm), 1§ 2.0~2.8pm (FE3g 2.7pm), B 3~9 (B 5),
TAVAATF VT VEBRETRES 256~100pm (3 52.2pm), 18 2.0~2.5pm CEY 2. 4pm),

fBiEs 3~8 (B 5) ©, 20N Fig. 22 IR, D 758D Cercospora BB T I RO AT,

Fig. 21 #& HEHRBEICL - TERI N
Cercospora [BEE D5 H T~
Conidia of Cercosporae produced by
the shaking method (——:25pm).
A : Cercospora epicoccoides

Fig. 22 & ¥R L > TR S
Cercospora JBE DT
Conidia of Cercosporae produced by

(2— % f5BERE) the shaking method (—— : 10pm).
B : C. latens (NFHEHHTH) A : Cercospora cotini
C : C. pyracanthae (CFNUWES: =V 51 -)

(2 F 5% F BB B : C. naitoi (7 * % F+BAHKE)
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fgskte, /DNUTREY, R, EAEZEE L TRTEBEEESNE L -7,

FER 3 R 2 TRFIBRDGED ST &) R E Y A FERAREB LT AV A4 T F VTV
HPRE SFDIR E S BRI @ BEA W ~Tco T ORHE (Table 38), 740 / FHAKRETIZ 20 H
MR TRFESENL, &<, KV o 74 R EEEEHCIRAEEE TR EDS 41. 9104 cm? {#
b L, WTHBARFRIFROERECIEH Lice v A€ FFRAREET AV A4 7 FvF v E
BURE TIII T D7, BB OB BITE OO - 1,

KR4 B - HES MRS R S I /T 20N, s & OWEREHO A5 REEEE
L, %3 ODREREEZBRRAEEANI Y ¢ — LI, BN (Ve —VOLKER - TF Y7 —4 K
Ehddad b rey KB-10) H) KEWT, 4~5 HEmBBIcREKEENLTEE L, a4 b
v (KB-10) WTHFEARERE Lz, O (Table 39), 3 & &ICHT 2 MO EBRICHIE L THTE
REDHIIN Ulce 97805, 7oy / FBARE (CB-56) TR 15 H & 20 H MR TEH 5 K18
BT S, FEER S TIRTFBERINE L -7cD 4 € FRBEAWE (CB-55) Tk, V) F+—F
EEEEMO 15 BEEE TV AR TR 20104 em? Bici# Lic, L L, BREO DR LE )

WS BRI B AL, MR (Rt Uis e - oo

Table 38. ¥ Hi Cercospora [& B @ 4 A B + & 5k
Sporulation of Cercosporae by the shaking method

. ) 1 TR D '
HES ®OR MO EEAY . B OB RTEREE W F JE kB
R ’ Duratior ‘Dldm of No. of conidia
Stock | ¢ . Kind of  UaUOR 1 o] like | Degree of produced
number | Fungus medium (day) bOdlSS sporulation (X 10¢/cm?2)
| ay (mm)
|
! 15 6.3 — %
R
20 | 6.6 —
CB-55 (. naitoi - —
i | E 15 7.3 —
20 8.1 | —
| 15 4.9 + 0~ 1.3 (0.8)
| R | i §
1 L20 4.9 | + 0~ 3.5 (1.6)
CB-56 C. cotini ; i
. 15 5.0 ‘ ? 2.5~10.1 ( 5.9)
- 20 5.0 | ++ 15.8~81.8 (41.9)"
R 15 5.1 ‘ - |
20 5.4 + 0~ 1,9 (0.7)
CB-61 C. leucothoes ‘
, 15 7.0 -
E .
20 5.6 -

R: U Fov— FEAEMEN (KNOg 10g, KH3POy 5g, MgSO¢-7THg0 25g, L & 10g, /& 1D
Modified Ricuarps’ solution (KNOjz 10g, KHgaPOys 5g, MgS04-7Hg0 2.5 g, sucrose 10 g, water 1,000
ml)

E Bt o #A4 T RHEREL CRPEY « 74 ERHBAK 2g, KHoPO4 1g, MgS04-7TH0 05g, 7 Fojh
5g, K 1D
Modified Eiken's potato-extract solution (Eiken potato-extract 2 g, KHaPOys 1g, MgS504-7HyO 0.5g,
glucose 5 g, water 1,000 m/)

* 1 — JFIL Non, + JAFH$hiC Very few, -+ +J1F00% Moderate
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2. REILREHEEET S Cercospora BE

D EBME S

# vy EBEE Mycosphaerella horii (R5E4&WK Cercospora sp.), H -+ BMHEE Cercospora
kakivora, '+ = F3ITHOIRE C. fuligena, F 23 ITHHE Cercospora sp., ¥+ 4 EBHHE C
concors, W +U LA 3 VIBBURE C. beticola, F +RPINE Cercospora sp. BIUEREE LT I 7
S ABHRE Cercosporella brassicae O 8 @AM L 1c¥, B O/ BB OBBENIT Y +» 771 TBBH
B 7P ABNEIR 2 ~ 38T, MIEBIEH Lo SRR Y « 774 =S, ARE1 TRV
U F oy — FIREHIEM L KUY +» #4 BfHEBRAE A Lice e, ¥ b Y44 o VIEBEREREL S0

Table 39. k& DEBREIC X 2HH Cercospora BRI Dy AT
Sporulation of Cercosporae by the shaking method

! | oy, RO . o x
BRES | g omp oy HHROWEN BEEE B OB BTEREE e 3 3% W
Lo ) Duration Diam. of No. of conidia
Stock | Fungus Kind of scl-like | Degree of .produced
number ‘ | medium (Day) bodies | sporulation (X 104/cm?)
| | | (mm) | -
15 6.3 ++* 14.3~27.1 (20.0)
R ‘ _
20 ol -
CB-55 | C. naitoi |
i 15 7.3 + \ 3.5~10.9 (7.3)
\ E -
| RN -
15 49 | 4+ 7.6~21.5 (149)
R 2 4.5 et 10.3~25.3 (18.0)
8 L4 + 3.2~19.0 ( 9.9)
CB-56 | C. cotini :
1 ‘ 15 50 ++ 6.3~15.8 (11.4)
E 20 ! 4.9 + 1.2~ 8.1 ( 4.5)
y 5.0 ++ 13.9~41.8 (26.0)
| 15 4.7 + 0~ 2.1 (0.8)
R 20 | 5l + 0~ 1.9 (1.3)
| 6.3 + ) !
CB-61 C. leucothoes . ‘
15 1 9.3 | -
E |
p 7,0 —
0 g4 -

R: U Fv— FIREEEM (KNOs 10g, KHoPOs 5g, MgSO04-7H20 25g, L x¥ 10g, K 1D
Modified RicHArpS’ solution (KNOjs 10g, KHPOs 5g, MgS04-7 Hs0 2.5 g, sucrose 10 g, water 1,000

mi)
E : WY » 4 ERHERNH CRFY » 771 TRlHBEK 28, KHoPO4 1g, MgSO«7TH20 05g, 7 Fuk
5g, K 1D

Modified Eiken’s potato-extract solution (Eiken potato-extract 2.0 g, KHoPO4 1.0g, MgS04-7HsO
0.5 g, glucose 5 g, water 1,000 m/)
# @ — JFIEL Non, + RFHIFMIC Very few, ++ JF00%Ly Moderate

IO OWIIENERBERGREYS, BEABRSS IUCLEERERBREL O HBEZO LN, AV FVE
BN OSBRI & H F MBURRIIN OB & 321 TEEL LR T4 5 BT 508 U 7,
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HEFTE RS HiB08O10OUDUBDIS DIg iy 5k v v vy TR (ko L vy 3R 200g, L &8 10
), =VvVVHIHEM (=Y v 100g, Lidi10g), VsV - —2H (Vs a—2 250g, 7K 750
ml), VN7 (M E T o T 300g, 7 FORE 10g), TR/ EUEM (L-T R0
¥ 5g, FeCly 2 %k, KHoPOs 5g, MgSO¢TH0 2.5g) %A EMIHONIERE, RE D
BAIRIE V-1 R 2 1B U e, B2 ) ERAREBE L OEEN Lz, $/, HEREO%
BRI a4 b b oy (KB-10 8 T3 AT - 72,

2) EBER v F Y EBUNE TR S NI REBAD K E S235 ~ 6 mm BET, Bf, L,
EEFWE L2 o700 (Plate 6, F), 4SBT 12 BRI NIIh -7 (Table 40), # +MBKE (Table

Table 40. #g & HIERIC X 2 4FE Cercospora [BEI D4 LT
Sporulation of Lercosporae by the shaking method

omn TERED  pemr g 2

T  MRERBC BHLOR Dli[;m, ;| Degree of sporulatmn
Fungus Duration | r[gl::ré?u?rf; ! s&);}lﬁé&, | i Zi%g* | B
| Ngday) ‘ ~ (mm) Standard Dried
| i E 5.7 - -
10 B/ 5.5 — -
i R 4.5 - -

E 6.4 — —
7Y EVHBRR 15 B 5.7 — -
Mycosphaerella horii R 5.4 — -

(Cercospora) -
i E 6.2 ‘ — j -
20 | 0% 6.0 - -
R 57 | - ! -
I \
25 R 5.7 | - ‘ -
E 9.8 | — § ~
16 E/ i 10. 4 ‘ — 1 -
| - i _ o
71 f B B I A e Pt
Cercospora kakivora | B 8.9 i —_ —
)r§ E/ ; C } . .
R | 1 | - -+
{ E 5.4 - § +
[ N - i N ; " * E/ 5.7 - ; +
C. fuligena 3 o R 4.9 - I s o
| . Cc | 53 - +
E : KBS » H 4 ERIHEHE Eiken’rsﬂ potato-extract solution.
E RO v HAE B Modified Eiken’s potato-extract solution.
R : U F o — FREHEEH Modified RicuarDps’ solution.
C: =V Y VEHIE Carrot decoction.

* 2 HEMALIOM LT, X BIBRICE L,

Placed in humidity chamber immediately after taking out from medium,
= B GO I LEAT 3 ARRARICERICHE L,

Dried in a room for 3 days after taking out from medium.
$ 1 — J@T7XL Non, -+ JRTFHITHIC Very few, ++ JaF9PEL Moderate
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Fig. 23 fR& D HERIKIC K > THKS
Nich FARRED S ERT
Conidia of Cercospora kakivora

produced by the shaking
method (—: 10pm).

40) 1, V) F v — FREEEHMTEA S
Bk (Plate 5, 1) % 3 AE=BAEE O BEL
PETE L DRFMHERI NI, TORERTOK
& 3R E 30~100pm (FH 58.4pm), 1E 2.3

~2.8pm CE# 2.5pm), WM 2~8 (£ 5) Fig. 24 R&HHERBIC K - THERS
7z b MR DA
Tdh -1 (Fig. 23), %¥%7 TTHURE DS
T HREA 24 Cercospora B A T3 (Table Conidia of Cercospora fuligena
40), t M T HURET RTMEAED b1 produced ' by the shaking
method (— : 20pm).
foo ABOBAICIFN Y » 71 RS £ A Y F oy~ FERAREMICER X
o L e 1 ) 55 o i AR
DEEHEM, ) T v~ FREHB LU=V YVl Conidia produced on modified
PR Hanm pRIB. BX QM7 z RicraRrDS’ solution.
H*i”;:ﬂﬂ&. %)iC%ﬁ) ]’ja}ij u<7td:\l,t% a%*ﬁﬁﬁi B: %ﬁ/«%ﬁ’f %Hﬁﬂ”ﬁéiﬂlk:%%}ﬂz
AR L (Plate 6, G), JaT kI +HBHEE anfetEpT
Conidia produced on Eiken’s
L RBRIC, BRI ORI B < 1B S LB b potato-extract solution.

BRTH - 1o HERTRIERO~F X I BOH
R EBAE LD, BRERICE - TRMIICIR D RIS - 1AM B4 Lic (Plate 6, H)o MERTD
K& XFRE 33~70pm (F¥ 52.7pm), I8 2.5~3.8pm (P 2.9pm), B3 ~7 CE5) T,
POKRL, BERICIVSDHE D -7 (Fig. 24),
FRATTHERE, VUL 3 VEREEE, Ve[ TRERE, 7 raREES XU REHER
TRENENEBOD 2WAREERE LI, BFERIEE 72 @ 5hith -7z (Plate 6, A~E),
3. # =
Bk, EEBIUBEYMAET 285 (32BK) @ Cercospora BRICHOWT, HBESERICLEZNE
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RFIEREOBAARS LR R, BTEREOE LT nid, BAETR 4 /&y x® P+
BERE, 7AY A4 7 F YT VEHRE, 2 F 5 PR EAFBRRRS LU~ ) BHBEREO
6T, R, WRHETRAFMBAREL b~ P T TLURED 2 HOAF 8 ETI-FIREARHD o1,
& D ERICK ARFIRRIE A FREBEUSND Cercospora BRI LTH B TS 2 0 S»
aha¥ gl it

CORE DEERIEEAKRS HILE (D Cercospora BEICHER S+, BETZHDLIDICEDEDLD
BRETZINA B BEND 5. bbb, KEDHBBEE TR FIERRELE TR, %0, BfA,
BX CRMESEN, I EH T 2 ERIR OB BN S & 2 i & B OBRBNETH 5, B
Cercospora JBEORIC K » TR S LMD BN, KEBRTRLIZ U F » — FERESEHMIIIGH L
WEEZ TG, DEI, JRTHKOBRMETREMBEARICYBIIRBES 2 6 ¢ EBRTHEE € ORiHE
KRS DL DT, REBRTHEK - R RIE O—IGH S RN 03 I BB O 5, S4AR
B, B, IRRT SO, LEOBDIEL, UK EbEIONL, REDBEBCI AR TERENS S
1% D Cercospora BEICEATX % T, CREDEAICODNWTABRDOBREMNLELILAD,

V BREERELILH

ARSI 2 FFRFEEE Cercospora sequoiae 43O A THHITE T A8 LWL B HE:OBRE

oW THR~ Y,

KA A FRFEERTRREORIEFIHGD, SR LAcERERPSOEDLIITENHSH

1. EREEO®R

1) AFFEHEO BT L > TR ONAEADRBREMNELE (PDA B, 25°C, H15 R
o

2) BRARFMEAEE L, v~ (PDA SEHEEH) 10 LAKIEE (25°C, 10~15 Hio

3) /NEEE S (HER) 4F.

2. REDHBICK BEMBRKOEE

1) BEEEORED 7523 (500ml &) ~OMHE CGEMY » 74 =l 100ml, /NEZE S
#% 2~ 3 mm % 10~15 ).

2 & HHRE RERIRE D HHEE, 100 /5, 25°C, 15~-20 H).

3) EEkE GRIR, B, REEE, JCR, 80) EL4.

3. BIMGBRR Lo TR

D Kb SRR D L, i, #k

2) HEMAOWE (3BTHEXDY ¢~ 1) Hife

3) T4 b hayv KB (ER, 25°C, 5HMD ik, (ERE (25°C, B2 HH 40 W BDLITR
5, #3 HHEBER) KA, R

4)  BERR e T

PLEOFMIC & - TSI N5 A FHREHE O T3 Bk (BN 5mm) 1 #5720 2~
5X10° EREICE L, WEBRAAHEIEE L TEREBEET 5, DEK, T OEKREREBEKP

B

=
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AL, FUERM 5°C Tt RICO L, #HhICR - T TR TOHERT %= SETE, SRR S
#, BROBAUGOAERTIREES LBERE LT SBICHATE 3, CNEOSERTII X S HE
L, AFICa UTHROBREEE T 5,

T OGERTRBEOIEC L - T, 1k SERTFHESNENCDIC EFHSATET & - 7o
%, l2EAE, BERNOEEIR 7 ) ~—=v 7T 2 P RBEEROESMEICET 2N S 2D, AFTRM
RAEOH LWEESHE/FINS,

Cercospora BHAHRT OREM EEBRICEET 2 0k OIFEIE, BREMAANT, HHORE, BER
FiEz OMOREICREEMZ, 2 iKEBTRAD SEBICHERTFEERSEIRAME {, KA
BHEHOIHRERIZLAERV. Chid, BRERTIES, KoOERRE, BFRBICHE L gn
DBEEER LD SERTH 2720 E Z2 0N TERL, S5, FHRIRESHRICL S BFERORS
&, Cercospora BELIAOHET, KIS BN DIDITIT - 72 FI8 EZBRNTRADIIRIC RS 7o 57200,

EROFIETHH S LI IC, FHTEIRE S HEIC X BHERTERERL DL OREE S,
ZD-—2i, W& IERICKL IBEHBRAROHERSD 50 A FRIEFEIZETE - CEGE i3 B
s Nz, f072, HLEOT I/ MEERKE UTRAREERETS &, Sbice) 2ROEA
WK IR, UL, INOHZIEAOHMOTEERICERELLZVL, RTIEKREGEI
Wo L7etl-T, REDFHEMNICEMBENPTER EN 5 —2DEMHE LT, HHOERNTIIRE Sick 3
EAANOHIBE, BAR (B2)) 07 7 2 aBEE~OHM, HREIEOVENLIERSEL NS, L
U, Bz 2 YEnERIZ O TRIETREREERH SERERERIIELEI NG, Tbb, HHOXBNE
ERIRDLE, REORBICKS UEELRIZ T KXTHA UL, HEEME VTR » #4
ERIHEHASEINS 1L/c. COBMMBRDO IS, SERERBES LARBETHL L2 BOPIT LR
B, BEREEZONDEY v A EHHOERESA T I VORMIBETFEREOE T E2IE L, RER.
TRZEDOHEZEILAERDNIE V., COT&id, BHOT FUBEERRE - EERENOSERRICX
2 THATE 2, BRESNIUNEEZ D BHEARICRET 2B Ic 3B O 7 F o 2 BB I
205, BUGRARBIIC B OB S QBRI T FOBEERIETT 5. —F, ANSHE
BRCOMPICEEIGEL, BTFERICS T - Tid, Th 5 DERNEEHERINCIEE L, KPEDHLK
& o THRTFERIES HRT 5,

Ve A B EH TR A XSRS 5 4 %/ NERBEIRIRE Leptosphaeria salvinii, A 3 /NEWEKE
B Helminthosporium sigmoideum D5 B, /NEEKEETHE 7 FUEOHMOREELEE 5 72{ X Th
HRERBLIEET 2 &b, A FRIFR OB IERSA: & W 5 s D 6N 5,

A X TR OB U BRI B R IR BIIC R IL 2 3 DDBAE > T A, &L, —iED
BEAHOH 5180, KIEREATHEESN, MR FHE2ET24BBEEN TS5, CONBBEED
MBI S 1 2 FIE L ERRIC, SETERROFEEE LR O TRALTHER Lt COXI K
g, BEARRAEREAD Zh L, B3230CREHERE > TKEICELET S 4 2 WHERE Rhizoctonia
solani 2 A4 7 /NEREIWNE Nagnaporthe salvinii OTHM ik & GEE T, BABIC rind IR S
1, T DOHBEPBAMRBEAMBICIE 2 4 AZEL & D RUBURE Cylindrocladium scoparium DBRIEHEEIC
DR D E LT RN,

DER, BMBALETOSERTERERE LT, BE, BESE, &K, ANshD TEETHS
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TEDWHSPITEN e WEHD D b, HHHEBICOWTRALTIRAI X518, £ ORYEEEH
DENEREIHEEIRSIE D 1208, WO ZKRE LT 5813 Cercospora ERTOFHATH 5,
Fizbh b, RFERLEER G ONTE (2 ) JERH, ®F (3 1) BELITHERTNER SN, <
DT 000 D A R A L B AL & Rk I e IR B R s Al 3 2 KT H %,

BarnerT « Liny® (3 Choanephora cucurbitarum O TR EEHE O, HMOBETIERICHT

HDEIMC DN T—2DME&E I Uico T7b 5, CORENHICERE 2 DDERE (JUS1) L
%, 2 HEERT (UG 2) it ERTFRERT 205, MO TIRIZRSI NI, £/, 6501ux
DKM (BUE 1) LEBER (RIE2) THERENTNELAD0, COWORTIERICHE 2
DDLGFHRIBEGR L, DURR 1 O3 anEl s U, BTERTTH#IT T 2 503 2 TROGHEEER
ELTHL, 2%, BFERICEEIER E T hick I RISRUNET, QUL LS &ifs
foo AFIREIREOM FIERRIC C D & S IDERINERM R T 2085 DIE20THE, 4HO<Ch LR
PHBETH D

BIMARA LT O ER T OB 2 BIE Uic & C A, BRBEEE M U oo 4 FHRE TR g5 78
SHERFER SN S (Plate 2, D)o T OOMENAFO AT 5 & AE TR A T- 0@l il ¢,
TSI D E DDEF RN T 50 € ORER, SEFER Y 7y Rk d 5 (Plate 2, E, 5, D)o —
77, BEETOSENTEEERE AR TS OWc kD &, TR MO LT EO SR
ICHOEEY GrAaRTFER) B8lbh, LS, MOTHETEE O O, KRB~
WIEEIS B 58, 1 MOSEFIICRE O ERT B S h, $2FELTONLRTIZ, #51
& HOBENF IR, SETFROEHBHE LT, ZORMUERINS,

Huenrs®® [ZAF AR E S/ EM TR X - THRT 2 C LA RE Lk, BRICK D Cercospora
BEOSLRETIERIT T1ARS 208 L ETHOEN, B LU0 TIRRR S o4 lmF oMy
CARTE, D OHERIICER S 53 LOERSORMIC LR T BRSNS | CEABMELTHT T
Wh, ZD%, ¥ L Huenes FRUCKFIAMZ, Hucues PMERE LI §DD2y ¥ 5 vEIDET S
REEHE LIz, Cercospora BHEICOWTIE, WA TN TFREICU £ & RIEAZEZ TS
N, AR Y 7 R E L NRERICHT B & L, Huenes [KHAEZEZ TENIIL,

BRI LICER S N 2 R F IR O 434 TAE & 43R [T OBk B 13 % F 956 BB
F oL, Huenes, 5D Cercospora B DM ERITILMHA X iz C0b 202 XD
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B R R BA

Explanation of plates

PDA Bl i</ Lic A F R OBRR CMIEZ5) X1.5
Small mycelial colonies of Cercospora sequoiae growing on potato-dextrose agar used

for inocula.

CURE DEERICK 5 TR I N A FRIREORMKEL (B 10 A5E, C 15 BEH)

B X8, CX10
Sclerotium-like bodies (stroma like bodies) of Cercospora sequoiae produced by shak-

ing method (B : 10 days after incubation, C : 15 days after incubation).

HEEROKE S L AFRREOBERRIEELE OBE (D HEROEAH S5 mm, E &

72 L < #9710 mm)
Relation between size of inoculum and growth of sclerotium-like bodies of Cercospora

sequoiae (D : diam. of inocula, about 5 mm, E : about 10 mm).

B IO S Tt 2 A TSRO ERT (¢) Z&URER (m) X20

Conidia (c¢) and aerial mycelia (m) produced on sclerotium-like bodies of Cercospora

sequotae.

R AL U AF FIREOBRAREAE A X10, BX40

Conidia and conidiophores produced abundantly on sclerotium-like body of Cercospora

sequoiae.

RE D T 7 2 3 NICIER S U7 2 F IR AR I O BB 4

Sclerotium-like bodies of Cercospora sequoiae produced in a shaking flask.

DIRBEY v A A B RS S e R FRIRE O BEMA L O ETHE (P) LOERT

(e)
Conidia (c¢) and conidiophores (p) produced on sclerotium-like body of Cercospora

sequoiae in Eiken’s potato-extract solution.

DY ETRE (P) Eo£T () X100

Immature conidia (¢) and conidiophores (p).

IR U TR (P) &R ()

Mature conidia (¢) and conidiophores (p).

DA T VIR R AR R OB O TSI B KX TS <8

Effect of thiamine upon the growth of sclerotium-like bodies of Cercospora sequoiae.
A AT I VeI Thiamine non
B:#%#4 73 1,000ppm Thiamine 1,000 ppm

: Difco ¥ » 77 4 ERUPBADIRE & 2 ¥ FMFHEOEMMIKSEE OBGE X 7

Relation between amount of the dehydrated potato extract (Difco Laboratories, U. S.
A.) and growth of sclerotium-like bodies of Cercospora sequoiae.
C : Difco YV » #14 =HHBE  1g.

Difco’s potato-extract dust.
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A

Plate 5
A, B

Plate 6
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D : Difco ¥ » 74 =FITHHE 3g
Difco’s potato-extract dust.

E : Difco v » 771 ERUHAK 68
Difco’s potato-extract dust.

PEEMLODIKE A A VIR & AFRIGEHEOBERMAIGE L OBK  X10

Relation between pH value of medium and growth of sclerotium-like bodies of Cer-
cospora sequoiae.
F:pH3 G:pHS5 H:pH7, I :pH?9.

AFFRAEREOEKERAEOWE (10 Rk, Ol:4lg, Ml: i, I: @) (—:
1,500 »m)

" A cross-section of sclerotium-like body of Cercospora sequoiae cultured for 10 days

(01 : Outer layer, Ml : Middle layer, Il : Inner layer).

P ZAF R E OB BRRE O EE R (20 HHEEE) (— @ 20pm)

Mycelia of the outer layer of sclerotium-like body of Cercospora sequoiae cultured for
20 days.

P AR O BN AR R ORI (— : 50pm)

Mycelial apearances of sclerotium-like body of Cercospora sequoiae.
C: 5 HffEE® 5 days after incubation.
D : 1088 ~ 10 days after incubation.

L RFHAEHAOR BRI BREA OB (— : 504m)

Mycelial apearances of sclerotium-like body of Cercospora sequoiae.
A : 15 BfEE:3E 15 days after incubation.
B :25HF ~» 25 days after incubation.

PSR FFRERESETFEORBTICRETEE (—  50pm)

Effect of light and darkness upon development of conidiophores of Cercospora sequoiae.
C:HBRXOASETEDOHE (5 HK)

Conidiophores growing under the continuous darkness for 5 days lapsed.
D : PIRDOSAEFEDOHE (5 HER)

Conidiophores growing under the light conditions for 5 days lapsed.

TIREDEEBICK > TR INKEIED Cercospora JBHE DBERERRIE

Sclerotium-like bodies of several Cercosporae produced by the shaking method.
E: 4 al) 30 AEE  Cercospora cotini (CB-56) X6

o4 FEBARE Cercospora naitoi (CB-55) X6

LT AV HATF T VEIEE  Cercospora leucothoes (CB-61) X6

PR FNFE FHBIWRE Cercospora pyracanthae (CB-64) X6

CHFABRE  Cercospora kakivora X8

~ oo

TREDEEEICK » TR E N HIED Cercospora B DBRREIA

Sclerotium-like bodies of several Cercosporae produed by the shaking method.
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tH b A aVIBEDREE  Cercospora beticola. X6
X S EBEE  Cercosporella brassicae. X6
TV v HA EEBRE  Cercospora sp. on Solanum tuberoswm, X7
P FRTIHIRE  Cercospora sp. on Solanum melongena. X7
D F L BEREE  Cercospora sp. on Thea sinensis. X 10
L H VAV IRBRE  Mycosphaerella horii (Cercospora sp.) X 10
b T OUIRE  Cercospora fuligena. X 10
Db T HAUREORBA LICER S LRt S ER X156
Conidia and mycelia produced on sclerotium-like body of Cercospora juligena by

[R5 I < Bl w AN @ W vs B 4

==

the shaking method.

Plate 7
ERBBHIC & - THIE L 2 ¥ OBBAOIRE R GUE) Loy
Mycelia and conidia of sclerotium-like body of Cercospora sequoiae under the scanning
microscope.
A SHEOER X3,000
Mycelia of outer layer of sclerotium-like body.
B : Y HEFE  Immature conidiophores. X2, 000
C : 4rHpa Conidium. X 3,000

Plate 8
W& D ERITE » TR S I A FREGHE LI FIC L 5 2 F I3 5 A LR R
Results of artificial inoculations with conidia of Cercospora sequoiae produced by the
shaking method to 2-yeas-old Cryptomeria seedlings.
A : BEEBRE No. 96 OHERERE R
Inoculation with conidia of stock culture No. CC-96.
B @R IR S o s

Necrotic lesions on green shoot by artificial inoculation.
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Studies on Artificial Sporulation of Cercospora sequoize ELLIS et

EVERHART, the Needle Blight Fungus of Cryplomeria japonica

Yoshiyuki Zmno®

Summary

The needle blight of Cryptomeria-seedlings caused by Cercospora sequoiae Erris et EvErBART
has been well known as the most important disease in Japanese forest nurseries by Japanese
foresters and plant pathologists. The damage by the disease has severely occurred on Cryp-
tomeria-seedlings in nurseries throughout almost all parts of the mainland, Honshu, Shikoku
and Kyushu in Japan. Unless protective measures by fungicides are taken, all of the seedlings
will become severely affected by the disease in nurseries where the disease is more prevalent.

This paper deals with the results of the artificial sporulation on the causal fungus, Cer-
cospora sequoice ErvLis et Eversarrt.

It is well known that many species of Cercospora scarcely produce conidia on artificial
media. Therefore, considerable difficulty has been encountered in obtaining conidia of the
fungus in pure culture in connection with studies on artificial inoculations and screening-tests
for detecting preventive fungicides. The author discovered a new method for conidial pro-

¢

duction with “sclerotium-like body ” mycelial mass of the fungus obtained by shaking in a
liquid medium.

The author’s new method for conidial production of the fungus is divided into three steps :
1) preculture of inocula, 2) production of sclerotium-like bodies in liquid medium with shaking
and 3) sporulation from sclerotium-like bodies in the growth cabinet.

1) Pre-culture of inocula

Mono-conidial isolate of the fungus was cultured on potato-dextrose-agar slant in test-tube
at 25°C for about 15 days, then the sterile distilled water with about 10 m/ was added to this
test-tube, and growing mycelia of the fungus was carefully crushed with nichrome wire. The
mycelial suspension of the fungus was inoculated on the entire surface of the potato-dextrose
agar plate in a Petri dish and immediately incubated for 10 to 15 days at 25°C. During this
period, numerous small colonies developed on the surface of the medium (Plate 1, A). As
inocula, these small colonies, 2 to 3mm in diameter, were transferred to liquid medium in a
shaking flask with 10 to 15 colonies per flask.

2) Production of scierotium-like body in liquid medium by shaking culture

(1) Media

Among many kinds of liquid media tested, Eiken’s potato-extract solution (Eiken’s potato-
extract powder 4g, glucose 10g, distilled water 1,000 m/) and Difco’s potato-extract solution
(Difco’s potato-extract powder 4~6g, glucose 10g, distilled water 1,000m/) were best for
growth and production of sclerotium-like bodies.

(2) Temperature and duration of culture

The mature sclerotium-like bodies were produced at temperatures ranging from 15 to 30°C,
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with the optimum at 25°C, under favorable duration of shaking. Immature sclerotium-like
bodies began to form after 5 to 7 day’s shaking, and a few of the conidia were produced on
sclerotium-like bodies after 10 day’s shaking. Most of the conidia were observed on them
after 15 to 20 day’s shaking.

(3) H-ion concentration in medium

The effect of H-ion concentration on the production of sclerotium-like bodies was tested
on Eiken’s potato-extract solution medium at various pH, ranging from 3 to 9 (Table 11). The
sclerotium-like bodies grew at all H-ion levels tested. The initial optimum pH of the medium
for conidial production was about 5.0, and numerous conidia occurred at initial pH 3 to 6,
while a few of them were observed at pH 7 to 9.

(4) Effect of carbon and nitrogen sources on medium

a) Carbon sources

Eiken’s potato-extract solution medium without carbohydrate was used as the basal medi-
um and carbohydrates were supplied from various sources at the rate of 10g per liter of
medium. The sclerotium-like bodies grew well in medium containing various sources of carbon
tested. Conidia were abundantly produced on sclerotium-like bodies produced in the medium
containing glucose, fructose, galactose and sucrose, respectively, but very few in medium con-
taining xylose (Table 8).

b) Nitrogen sources

Nitrate was supplied as KNOs, nitrite as KNO,, and ammonium nitrogen as (NHy)gSO,.
Several kinds of free amino acids as organic nitrogen sources were also tested (Table 10).
Horxiv’s liquid medium without nitrogen source was used as the basal medium, and various
nitrogen sources were added to the medium containing 2.5 g/l KNOs.

Generally, the growth of sclerotium-like bodies was poor in all media tested. Conidial
formation occurred mederately on sclerotium-like bodies produced in media containing
(NHy) SO, and poorly in media containing KNQ;. No conidia was observed in medium con-
taining KNQO, Among free amino acids, L-glutamine and L-phenylalanine were the best
source, followed by L-glutamic acid, L-isoleucine, L-serine, L-alanine and DL-valine, but L-
leucine, DL-threonine and L-proline were the poor sources for sporulation.

(5) Addition of vitamine on medium

Effects of thiamine and biotin on growth and sporulation of sclerotium-like bodies were
tested. Thiamine was one of the best sources for growth of sclerotium-like bodies, but for
sporulation it appeared somewhat inhibitory. No effect of biotin was observed for growth
and sporulation of sclerotium-like bodies.

3. Sporulation on sclerotium-like body in a growth cabinet

(1) Effects of incubation period in moist chamber

Some mature sclerotium-like bedies on 3% agar-agar plate in a Petri dish were incubated
at about 25°C in the growth cabinet (Koitotron KB-10). Two days after incubation, a few of
the conidia began to develop on conidiophores grown on the entire surface of sclerotium-like
bodies. Sporulation abundantly occurred 5 davs after incubation.

(2) Effects of temperature and relative humidity

Sporulation was greatly affected by temperature and relative humidity. Abundant sporula-
tion was observed on the sclerotium-like bodies incubated at 25°C for 5 days, while less sporula-
tion occurred at 20°C, 30°C and 35°C. Sporulation occurred well at 100% relative humidity,

and the amount of conidia decreased in lower relative humidities (Tables 15, 16).



— 76 — FERRISTIRRE 53025

(8) Effect of light

a) When sclerotium-like bodies were exposed to daylight, conidia were abundantly formed,
and the amount of conidia decreased with the decrease in the exposure time to daylight. It
was strikingly suppressed when kept in continuous darkness (Table 18, Fig. 11).

From the results of the experiments, it was indicated that light was an important factor
for sporulation on sclerotium-like bodies of the fungus.

b) Effects of various wavelengths on sporulation of the fungus were investigated by using
some acryl films with transmission curves of wavelength (Fig. 12). Petri dishes containing
sclerotium-like bodies on 3% agar-agar plate were immediately transferred in the box which

was wrapped up in an acryl film, and then these boxes were placed in a growth cabinet
(Koitotron 3S) out of doors.

Conidial formation occurred normally on sclerotium-like bodies wrapped with CF 112-4 and
CF 112-5 acryl films as well as unwrapped, while a few conidia were formed on them wrapped
with CF112-1 and CF 112-2 acryl films (Table 19). From the tests, it is clear that the ef-
fective wavelength of radiation for sporulation was approximately 400 to 500 nm, namely, from
near-ultraviolet to short wave region of visible light.

c) Effects of exposure period to light were tested under the artificial light conditions.
The sclerotium-like bodies kept in the moisture chamber were placed at 30 cm under a 40-
watt daylight fluorescent tube at 25°C for 5 days. When sclerotium-like bodies were exposed
to light for 2 days followed by 3 days in darkness, abundant conidia were produced on scle-
rotium-like bodies wrapped with CF 112-4 and CF 112-5 acryl films, as well as on unwrapped
ones. When 2 days in darkness was followed by continuous light a few or no conidia were
formed. The same result was obtained under continuous light and continuous darkness (Table
20). It may be suggested that the light is apparently necessary at the growing stage of coni-
diophores on sclerotium-like bodies of the fungus, but it inhibits the conidial production on
conidiophores.

(4) Variation in sporulation ability by repeated culture of sclerotium-like bodies

Sclerotium-like bodies formed conidia which were removed. After this, conidia were left
to form on the same sclerotium-like bodies and were again removed. This was repeated up
to the 5th time. There were no remarkable differences in sporulation between the 1st and
2nd culture. The degree of sporulation was markedly decreased, however, in the 3rd, 4th and
5th cultures (Fig. 13).

4) The relation between the sporulation and the sugar content in sclerotium-like bodies

Relation between the sporulation and the sugar content in sclerotium-like bodies was investi-
gated by gas chromatography. From the results of gas chromatographic separation, arabitol,
fructose, a- and g-glucose and mannitol were detected (Figs. 14~16). It is also shown that
the amount of each sugar varied during the culture periods. Until 10 days after incubation,
at the initial stage of development, the sugars found in sclerotium-like bodies were arabitol
and mannitol and rest were glucose and fructose. After 15 to 20 days’ shaking at the maturity
of sclerotium-like bodies, however, amount of arabitol and mannitol decreased, while glucose
(a- and p-) and fluctose increased considerably. It may be said that these four sugars in
sclerotium-like bodies were effectively consumed for sporulation of the fungus (Fig. 17).

5) Morphological changes in hyphae composing a sclerotium-like bhody

The structural change in a sclerotium-like body relating to the sporulation was observed

microscopically.
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a) Inoculum : The inoculum was a younger hyphal mass (Fig. 18, A).

b) After about 5 days’ shaking : A globular mycelial mass was formed with hyaline
younger and brownish mature hyphae (Fig. 18, B, Fig. 19, A and Plate 4, C).

c) After about 10 days’ shaking : At this time, the sclerotium-like body fully developed
and stopped its enlargement. The sclerotium-like body was structurally divided into three
layers as follows : the outer layer (Ol), the middle layer (Ml) and the inner layer (I1) (Plate
4, A, Figs. 18~19). The outer layer was characterized by closely packed brown to brownish-
black hyphae (Fig. 19, B, Plate 4, D). The middle layer consisted of radial hyphae growing
from the center of sclerotium-like body (Fig. 18, C, Plate 4, D), and the inner layer, the
neighboring hyphae occupied the central part of the body.

d) After about 15 to 20 days’ shaking : The sclerotium-like body matured satisfactorily
and was globoid in shape, black in color, smooth, glossy and very hard on the surface (Plate
1, €). The hyphae in the outer layer became larger in size, and darker in color and more
closely packed in structure than those after 10 days’ shaking. The hyphae were microscopi-
cally very similar to those of the gemmae-like bodies or chlamydospore-like bodies produced
in the old culture and the mycelial mass formed in the affected needle of Cryptomeria-seedlings
(Fig. 19, C, D, Plate 5 A, B).

6) Sporulation of several isolates of the fungus

The experiment made on 47 isolates of the fungus obtained from diseased needles of
Cryptomeria japonica, Taxodium distichum, Chamaecyparis pisifera (U.S. A.) and Sequoiadendron
gigantewm and from the inner bark of stem cankers of 5- to 10-year old Crypiomeria trees
collected in many districts of Japan.

Conidial production was observed on all of the isolates which had been newly isolated
before the experiment, except for two isolates for a long time in the laboratory (Table 26).
Generally, it is very difficult to obtain conidia from old stock cultures of the fungus which
has been consecutively transferred on agar medium under laboratory conditions.

7) Pathogenicity of conidia of the fungus produced by the method presented here

In the artificial inoculations, conidial suspension of the fungus produced by the method
described was sprayed on seedlings and root cuttings of Cryptomeria in the summer of 1974
and 1975. The inoculated plants were kept for 4 days in an incubation chamber which was
regulated at about 100% in relative humidity and at 25°C to 30°C. The incipient symptoms
were observed about one month after the inoculation on all seedlings and root cuttings tested.
At the end of the experiment, 40 to 50 days after the inoculation, the mature conidia of the
fungus were produced on the lesion of infected needles and green shoots of the seedlings.
Among the isolates of the fungus tested, there were no remarkable differences on the virulence
of pathogenicity (Tables 28~35).

8) Test of the sporulation method applied to some other Cercosporae

The sporulation of several Cercosporae causing leaf-spot diseases in crops, vegetables, fruit
trees and orchard trees, etc. was examined by the author’s method. Conidial production was
observed on the following species : Cercospora cotini (Cotinus coggygria), C. naitoi (Ilex serrata),
C. leucothoes (Leucothoe catesbaer), C. pyracanthae (Pyracantha angustifolia), C. epicoccoides (Eu-
calyptus grobulus), C. kakivora (Diospyros kaki var. domestica) and C. fuligena (Lycopersicon

eaulentum).
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