IRZER O BE RN BT 2 HF5E-V

Y F OB MR

BB — D
OB gz

¥ ¥ T F T % Cercospora zelkowae Hort Hi#i S N7 DITIR2IED Z & C, & NULEFH® 571920
F(RER 98, AR WERBBEBATRELCEMC IS TREREAGHL LD DOTEH S,
EDBA LV EAE Y R HE RO DTHS A, FAW (1951) o i BIYih T CREL, ¥
Fe R R CR AR X > Caope? (1953) 135D %/ 75 7 AEHOBELXTRL T\ 5, &
CBSEILAD WL A 35135 Cercospora o> 15 e LTAR® 1T L 5%  £0@#uE Cuore D
DB LT TH %,

PR AR Y BEEARE L L 05 P BEH L 2B LCAaBR LV SRR O, i
FILE?Y BEMB L LSBT 5B, L ZAHTEHEELY (XXX Seploria abeliceae Hiravama 2L 57
T OBEBEBR, SAUCK L TEBMHE - 5 WA KHY, Cercospora zelkowae i< k. % 5% & HBER'
EXETERBELLS, LA LEDOLSHLVEAC OV TRIRE A L Shish DT,

Cercospora BHIC X HEK & Seploria BIZ X B Did, L A5 L FORBIT T THhie hHIRE L
TERNREDONLEDTEHDH, HIXINRE 2 00EFREBE I N TRABNIE 2355,

Septoria & = OBEIC L AEIRICOWTIE, TTREELY LOT b LWLHINATIC I i),
Cercospora BZ L 5 DOV THE, LIRSS & oA o EBIRE b Ty
DT ThB, Cercospora Hh 7 ¥ #IL Z BWEHLNDH S DTHLND, ANBECEET SRE
D—2L LT VeI OFNTILERLE YD, £, EREMHES L OREMICESY 5\ THER
w{Tieot,

AR OV TH KR R ER ARV RER RS BEADRK, KRB ONECSEKOWEY KR D
HoV B oHILRBERPER, URSEEFFREERK K X OFERIERICE N S hic L)@k
RIS HBEET 5,

FEELURER

HEICEY 3 b B> THEIERT 5, WHILEORECEE T, (2 LHREY O/
Zedbi, ThIELEVIRKEL LY, TohRiitEREaIC b, WRIERT HICREVIER L
B AWETEAe LTRGBS, BEALEOLTIARET S Liih 5, WEORREMILEE, Me
LCCEREORHORME L LERBEICERT S, IO LRHIIIKBRICL Y, ERCE
&AL, JEDEMIHD 2B & FERIELRREEN) Ty, FRORHNICIN LD REN LR PGRE, T

(1) REFHEFE - BENL (2) REBBRPRBRIIAER
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RicE K (DEFER L OCHEIT) 132 eDbR5, 20Dy ¥ HLRESEEIN, /WL
R B%ET 52 & 5% (Plate1 A~D),

wEE O R E

L e RS [0 K20, AMRSERBRI LT 7335
PC1956% (IERISIAE) 10 35 & 0F19594F (HRRIS4EE) 10
AeRfahicd 0ieonT, ZoORELY LSITRD L
8¥HTH5S,

FREOREREILEL L, METHRRBE TEORBRE
LA L, b OIRREEE KA, RBEATIUL1~2
HoREEAL, $c LB, kEFX9~18X2~p
= DOTENC VO SENTF R BET 5. FERBTFIIBELA
it EERE~UER, LBticd QRO T e D, T
Z LBl 2~5HoREHMEAL, K& X30~60X 2~
4p (Fig. 1),

Fig. 1. Conidia and conidiophores of
Cercospora  zelkowae (¥ v S 1 BERE C. zelkowae D' 13 [IIFRIEERREEL T

Cercospora zelkowae). (——1=10p) 5, 6HOBIEYAL, EFEIRECLTEL, BF0
FX32.870 L4233 2 —, [E4.287c\ L3843 2 —1 b, FELOEEINLRAEL TILOhATt
% ‘13)6 5 o

B E R R

AEOWFEMER Ren b, To 3oTIREEE OREMIE J01 B Fo ISR DI RE Y 770070, HERBuCILs 4
FaF B fEBE R OB R AV 1o,
EERBR-I
) Btk o4 TRKIC 1 5 ARG Lt AR OBRA LTI T D05 Ly hUCHEHK
AR N CHEREE, “HE LAy — Ol U TR CERRMA SRR Y, 7YX EOECHBEEE, &
V=5 L VBTl £O% ¥ 3 FHEREEL (15~27°0), B&h kL TSN CRE L, EEI%
W% 7 ¥ FOECKT b EMMBHNR REELLOH . file s
Table 1. Results of inoculation experiment with e DT REHAETEK T L
C. zelkowae to leaves of Zelkowa serrata. feo HBERTRR (RN T 0
%eaf@sur%ic.e;5 a TreatmentE Iﬁsio?i{ fo?ma%on b b I BHACE W LB ik &
SE—DERIVFEVEH LI, & OB
1119584F (HBRI334E) 5 H28HIc#E
xf & -
Check FL
2) KR EESOHROME
HRBIE 1RO YT, AR
W B2 ¥ et L OREM R B

% M +
] Inoculated

Lower surface

Ei3 & "
* i1 Inoculated
Upper surface

bS] i
Check
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WDERNTHD,

Fig. 2. Diseased leaf of Zelkowa
serrata by artificial inocula-
tion with Cercospora zelkowae
(Cercospora zelkowae 0> A T 15
B X %7 v BiRi.

a. Snuff Brown (#&)
b. Warm Sepia (JE#J¢: #5) BERR—II

KR DK T Ieo7,

1) =BHE BEERR—ILELTHLE, L 0BEREOMEICERL o

(2) gL
7 % (Aphananthe aspera), = s % (Cellis sinensis), 7

= UFt (Ulmaceae) ICg+47 v %, &7

% = v (Ulmus parvifolia), A X754 7 %% (Platanaceae)
DEILRAXH Y 7% (Platanus acerifolia) X (85 *
7 %%} (Ebenaceae) o 5% (Diospyros kaki) o 6 FEI1CH:
L,

B) HEpfER 19594 (WEFIS4EE) 6 A ISHCHMEL, 40

HBOMEIIE 2R0L 50T, AERY YD OBEC -

FRBEMEAY REeh o,
#ERR1II
1) EBHE: EERR— I KRR U TH B, EEE
BROBER IR T 2 1 ¥ — (FH 1,000 B8, §15) 1
Lote
(2) fL3MFE 4~ v, A2 /7%, = 2FBIOIFDAL
fio

(8) HEARER 1960%F (IRFI354) 7H 12 HHEL,

Hl, FLERCEBLALLDOY, FLERCEBELLDLE
B LI (Plate 2 A, B, C), 7cids, FRIEE MRS 081X

RN 3 EM CEEECEE O/ AR SN, T ofRil
DORWEEET Db D2b D, B 1 2] CIBBERIER L T
wWacic b, HBEET RIS T2 b0nAeDbNE, b
IR0 A IC e B L WP S HAREE U CRER, R 7eh, &
EEITEDIR E A LLFIC R, #EFRTIIEE (Snuff Brown) #
& WRE (Warm Sepia) i @G L, HEORLA LI LITE
Rk, EOEEMDLRMY 25 & #HEife (Isabella Color)~4&
¢, (Cinnamon-Brown), #:f& 5 B,
B X UDERTF ORI ok,  OWRBHRBIEER: L
= C. zelkowae ¥ —% L 7= (Fig. 2, Plate 3 A),

% RERCTET

KRE L7 v LSt o bIREM Y B T0 85 hk bl

B2k BREOKEBICKT 5

BB R
Table 2.

(1)

Results of inoculation

experiment with C. zelkowae to
several kinds'.of broadleaved

tree (1).

(June, 1959)

Tree species

R OB B R

Lesion formation

Va ¥ *
Zelkowa serrata

A 7 ) F
Aphananthe aspera

= /. *
Celtis sinensis

7 ¥ = Vv
Ulmus parvifolia

EILAAR NI
Platanus acerifolia

b *
Diospyros kaki

-+

10 HEOEELY REEE 3RDL BH T, REY 7 ¥ S OBBEICIIRB OB LA & Db vighD

7o

B EoBEE RGBS D AR 7 v Lt o R BB IS LR EML < 7 T3 TR 3 8M
ORI AR TRIB L, SN0 5 B ORE L S ERF OB A E D LR S ZLAB LA IR
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3%k PHEDLRIEBICKTT 5 EM

N

(2)

Table 3. Results of inoculation
experiment with C. zelkowae
to several kinds of broadleaved

tree (2). (July,

1960)

it &

Tree species

HOM % R

Lesion formation

Zelkowa serrata

A7 7 *
Aphananthe aspera

- /

Celtis sinensis

A *
Diospyros kaki

“+

<o
AREHEOBX

KEREDL I LTHAL, EIBEOE L RKER LY
DI LTES 2hkMbinic, 19566 (FBRSIE) ~
19574%, 1957~ 19584 3 X 001959~19604E @ 3 JHiffic 7o
T OBARIE T, |

1A, LTREH, HRRLEMERTRESHBA
SRR IHRE R, MERRBHEA TEM ZE AR TILE
kicksE, FO®BAH 3, BE6ATHE CIIREANE
BRAE LR, R 3MHOHERTIIARNET, LofE%
WRARIUEKD L 369 Th %o '

R LOSERT XL OEHE & & SIBEEL, 1HLA

EChTEMEEoTW D & bb o, 2D EFTNTRELTEL 2 e bbhT, FEETCK
Bo EOHIBAICH SERMELEWCREL CTERRD, 4 APAackohn bt EFRE X

OB ERF AR END, BLTRE L TORTFERIZ
6 HTHFEF CHREDLNDY, FORITIZEA LR
Il
BLARELC AL DLRDIHOWE k&S, 20
SEETFHO O HifusigotRiy C. zelkowae ¥ %

—_—

Fig. 3. Conidia and conidiophores of Cerco-

spora zelkowae produced on overwintered
diseased leaves of Zelkowa serrata (%
FREZE LICR S i 7 ¥ R BEIRE Cerco-
spora zelkowae D73 A JAF 3 X OV 4= FHE).

(l—i=10p)

a. Conidia (44:MaF)
b. Conidiophores (434 F#E)

Fig. 4. Asci and ascospores of Mycosphaerella
sp. produced on overwintered diseased
leaves of Zelkowa serrata (FEAREZEL
IR & vtz Mycosphaerella sp.) (—I =
10).

a. Ascospores (FENIF)
b. Asci (F8)
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L<s FRBRERC LS 7 Y3~ OBMERBER LN LT CHL D5, CRBEHIRFE b7
[fl—E T4 % (Fig. 3, Plate 2 D, Plate 3 B, C),

BAFHR BRI EoBE KD, 3 A ALK IL spermogonia 23, ¥4 FEICIREL
1o Mycosphaerella G OWKB LIELIER L BHBRDB, =D Mycosphaerella B nF TR DK E JiL53~
T8X50~78p, BWEDE X 8~9u, FHI2I~31X 5~ 64, FEETFIIRE 2Dy, BEIECT
LU, KEFXT7~10%x2~3u (Fig. 4, Plate 3D, E, F), ¥ ¥*+oEIbTTCLIHBEINT L5
M. zelkowae Syp. et HaRA'® » Wl | TFERTFORIIVNEV-OTohe BB LELOND, *
REEDL 2 Septoria abelicea KRB INI 7 Y X DBLHETHVELLCHE b, FEOASX, FER
TFOWR, KREICFTELRRLEDLND,

FEONRZ DI RN L Mycosphaerella 1+ C. zelkowae & OFNCIERA 5 DL L fcLdndk s
5 BRGHECNIC DT, TREPILARTHIDEEY RN, £ Mycosphaerella BT BERIT -
bHEEE ey, C. zelkowae & OWEHEOILE 15 L O FHORIBERC L OT ¥ Y ICEERRY
fFigofce RPRRIB A RCH 2 FHL BT, HEONMUCKDOBORE ENRLL DL, i,
Mpycosphaerella BiL 7 ¥ £IZ R L OREM Y2 Hb X eholk (Plate 3 G), “hboz & nbBL
g ie i &bk Mycosphaerella sp. & C. zelkowae & OFNCFERERIZLL, DOBDOHET
LB EXBELNCIE DT,

2 4 3 Mpycosphaerella sp. ¥ Cercospora zelkowae DFZEEEE s X O B D g

Table 4. Differences in mycelial colony and pathogenicity between Mpycosphaerella sp.
and C. zelkowae. ’

o M " 7 ¥ R ICxP T B M
Fungus Macroscopic appearances of mycelial colony F;i;?gtgaemc‘ty to Zelkowa

HEILE VEEe T LRPERNT KL 2%
Mycosphaerella (IZHE735 o KPR D\ VEB5 1341 K {6 (Deep Mouse

sp. Gray)~FE#K & (Iron Gray), B DREEEIIW
P&~ 5 ¥ o, (Avellaneous) 23 5%,

HEeks LcEdby TR LAR~BHEKE (Pale
Olive Gray), SrHEIRLE BT 5o BBEDIGEL +
IR E K . (Iron Gray),

Cercospora
zelkowae

BlEDZ Eh8, T 7 & dHEBEASFIC R -TIE C. zelkowae \(LIRIEHMACERM (FEB) o
TRBELL, BH1Ada~6 A TACIALOHLCHTEFBERSIOTERTFEYER, - OOERFIE
1T RELRIBCI Db DEV X D,

REEOSERFORF

1. RIFLET:BHEM
Van Tieghem cell $:c X > CTHEK, 25°C BV THEFEORBLHER L1, 4BERCIBEFIL
PERL, & LTEO—Winh, Fhfiucikhilfiiansb s, BEELTICMET S, 6RHE
LT OF MG ts L OrP RIS B b RHEEIF T 5 b DHVKRIES Th o (Fig. 5)0
2. RFLEWHEER
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Fig.5. Germinating conidia of Cercospora zelkowae (i v #HE
JRE Cercospora zelkowae D5} tEMTFDRE). (1—i=10p)

B 5 DT ORE L FREREE (25°0)

Table 5. Germination of conidia of C.zelkowae in nutrient solutions (at 25°C).
g B = fE  Period lapsed (hr.)
Ko % W 6 B B (6hr) 20 B M (20 br.)
Nutrient solution ¥ E = BRARESE ERAKREEBTE
Germination Max. length Germination Max. length
percentage (%) | of germ-tube (r) | percentage (%) | of germ-tube ()
23 W 7K
Distilled water 91 36 91 216
2% 7TV Bk
2 9, glucose sol. 95 36 94 216
yox & 3 R
Zelkowa-leaves decoct. 86 30 89 216
ryx 2%
TRH T S FrvE
Zelkowa-leaves decoct. 85 32" 91 170

-+ 2 % glucose

Van Tieghem cell i & > C &R & FHEOREL WE Ui, FHEBKILETEIK, 2% 7 ¥ v,
7Y XENRE L0 2% 7 Vo BRM T ¥ X EAHKRO 4B, 25°C it % 6 i ss L O
20W L DREFIIE 5RO L K0 T, 20GIIBIITR0% DFEERAY K2, HHRKO LI L DHEITS
¥ HhFHFRCLEDL R D,

3. RFLEE

7&Kk % A\ Van Tieghem cell #C k> THIYAUC RITHRE O BL 1, 7TRBHBOMEL R
BIEFE6FEDL YT, 25~29°C #HEFoHERETHLEDDL S ThbH,
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1. RFLMREE Mok NHERTORFCRETREOPE
FHHBY & i Septoria Table 6. Effect of temperatures on germination of
abeliceae iz )|\ ~ 1= KU AA T & conidia of C. zelkowae. (after 7hr.)
F3 =
A xoTaEmommie W g | R F R EEAERE
emperature
N T Sy T 1 ° percentage of germ-tube
= 2 M A e o
SIBE DR A M-Iz, 21°C, 248 14 46 .
1 2. - o .
HBREOBEIE TR D TFD L I 18 53 8
h T, BEARIEE 92 ~ 100 % IS\ s a2 9
THEENHREDBI, PR 100 %61 2 85 »
BUTRIFTEH DA, 87%LL F Tk 36 o _

KL IIT ke ot

BT R PERTFORFCRETHERBEORKE
Table 7. Effect of relative humidities on germination of conidia of C. zelkowae.
(after 24 hr. at 21°C)

BRAHEE | B R oE Experiment- [ Experiment-II

S:al‘iui:;t?éer— Relatg:r;‘ani dity ?erm%atio% %ﬁ%;e%ngf é%erm%atiof ﬁﬁ%%ﬁﬁ
solution (%) percentage of germ-tube percentage of germ-tube
(%) () (%) ()

H,0 100 74 168 79 144

K,SO, 98 38 36 24 36

KNO; 94 22 18 16 12

K.HPO, 92 5 12 0] -

KCl1 87 0 — 0 —

KBr 84 0 — 0 —

HFEERELCHT 2REREE O

Petri [MykiC 2T HEERHIE FIC 0 D AR B DR FITo, ARBCC ARS8, O vt
1 ERERM, FIERER, 71 3 vERY, WAKSMAN KEER*, 7 ¥ FHEROTERY, 2%7F
THERIN 7 ¥ ERHTEX 0 6 FETH D,

25°C L3\~ T 7 U, MUNEBE I UUNROBRERNEL TN 8 RICRTE BY THS,

oA E 2008 FEWK 1L IERE 208, JEK 202,

¥ g < xERIFF 100cc, Wik 50cc, EEEE 502, Z&MK 850cc, K 20g0

¥ gk 1l =7 v 10g, =R 10g, M 5¢, MK 20g,

® K11, 7 FoRE 106 <7 b v 5g KH.PO, 1g, MgSO,  7H,0 0.5g, %X 20g (pHRHIE
73D,

* ek 1L, 7 v rAziE 208, #ER20g,

® xR LL 7 F R 20g, R 208
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Table 8. Macroscopic appearances of colonies of C. zelkowae on various agar-media.
#* 7 A t*® 14 H f 24 H #®
Agar-medium After 7 days After 14 days After 24 days
HERRE~nHKET X _ ~
B HR A~ RHER L OSEET B, SRS L gl ROk i~
vy adw K EREE L KOS ECBIKE Rk e v <
Pot agar R~ T, ‘?*Z)"‘Bﬁ‘#,'ﬁ\’lkh%nl‘oh \ E;
BRI 11 mm R 20mm FIRIEE 26 mm
WHKEE 11mm §§§§5§%35° BREE 41 mm
o x [AEERuRe, sl BRRT S S,
7'Bouillon ag%r ﬁgg,glﬁ J:'?‘OZ;O j;" BRI Y 2 EHEER 13mm
HEER omm BEER 11mm
B RK A~
FERE~ B, SRME, BT 5. BUBEG ko 2504 71,
Wakswan £ 22 K | IMBIKETHR, SAPER BB~ HEME~n ﬁumr W7 U °
WaksmaN's solution |E#23 5, HiiteyBL, 2 ?IJ@H [ ",x °
agar BREE  10mm gﬁégéﬂ %%n?no EHEBER 27mm
EElaf~aEKA T
R R BEERREKE. 34 LRRRRE~BKEYETRL
Zelkowa-leaves G T, PPELE L5, [ITFEADIL, B
. ©|TTIRA %, AZB@E*&‘?‘ ?@7{_[: I =
decoction agar ) é]‘ﬁkﬁ]ﬁl‘ﬂ“%o HEBEE 33mm
BEER 13mm WRER 21 mm
rYFERTEX ﬁﬁﬁiéﬁmﬁéo KPER N B K e~ MR R B S LR APE RS,
+2%gl . RTRIR R ~ fay Z
Zelkowa—/legvlzecsoggcoct Z< SR BET T 5o X 375 Lo
+ 2 9 glucose agar %‘%E& 10 mm BEER 17mm EEEXR 28mm

MBBHELURE

Cercospora zelkowae (& & DEFCH LT WEBPWIEEPER L VS Fifa o, ToWMe [ERC
BEES A Bl L ARG 0 ] LHLTW B, P R ofy HERE XA EARKORR
REIOS OB EDE ED AT Do FRILBPIEE ORI LD b0 x LTHBE B, L oWk
FIEmiC e 2 BREORMAE L, WHRMIEKERIEEATH LBECLT THAUKS%
- L ) BRI RIBE L 700, AR OBRIERAYE UEERIBEL CMNMIEET D] &
LTV %,

war, 0 C zelkowae 1ok BRRIREEEY < b L #i~Tc s 2 AT, AHKC LWL ER3KO%
RERVBUBLLEAEDTED, WP R L OHLE P Zhidis LA Seploria abeliceae i X % % DIZ
EHHTELTHS ¥, S. abeliceae 1119314E, FU P K Lo THHE ThAcb DT, C.zelkowae H IR
SHAORT kRS L 10ETH B, £ LTI RbMEIR LI LIER—BcEEL, MokF—kc
IXBETHZ LMD, WHEE S. abeliceae 1= X HWHPHBRAIL THRBMLIHy HHVIRITEVRHHE
EONTRARE DT 2 2 W 5 BEMRGEDR B, WTFRIC LTS C. zelkowae & & % B tef
R L CEBRCIZAE ST b REREY 2L, BP ORAAERIL S. abeliceae 1o X %Y
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ELDTISRIL B, TNRTEELY LI E L S. abeliceae 12 X HEFHCH L CHERY BT, C.
zelkowae 1 X 5 L DEBHRE L5 L HRELI, LK~ icz &b C. zelkowae 12 Y 5K
BE(RD) WHE EEDIREE CHDN D, INERERE TRETHDHLEELD,

Cercospora |§ DIRL 35 L U2 DN 1 IEESIC OV TR T TR EEBLO I Lo T b LLLHA IR T
Bh ANLD ) BEARICEHF LTS OOV TERAEY LINEKRD L 559 Thhe AXNY 7 O
W C. platanifolia /3 AN o\ TIITE F CloLz2 I Mycosphaerella platanifolia T FE1T-H'
REL, ShIE LT VKBRS TS £\ 5 & & Th B D, bt Tl 2R OTRIL*
T, SERFIARRAERYELT “[HAT” b, ZORETRALTCIANE | KEREC
Y0 Fi, s2BEft Mycosphaerella togashiana % ¥i>47 5 DRPEFHE C. populina 13d > FHF
Bl TERTRAL, BHEBR SN TERTFCL>TE 1 KELELTiobh, BLFKE Lic Cercospora
WORERTFIRETHZEd, BEINDZ LT, §HY CIhd, »*ORHEL#ERE C
kaki T, EHDTRHALBBIOBECLETSERTRZOE FMBLLTH 1 REFFEC Y 5 20
A ERBAORTIREE CIC L, FEORHD CHARTRL, FEFCPETFHELSLID
DHERTPEREIND L5 AXORNIFE C. cryptomeriae & F1c 7 % DFE L D TEP TS
58,

C. zelkowae |Z{3 INT- IR IETIIRLHE Mycosphaerella B LIE L& e bR, he C. zel-
kowae OEIRBIFRA—IEE L BN B, Lo L, FEAEES L OWEEY LROBR, T bMHILmR
BfRILIc <, i Mycospaerella B Y+ T 2HEMIXEHE TH LN O KOHETH S, £
NCRMHARORE 1V KERIFC /e B00E ) &, WEEOTTHNE TREL, BEZILHILCS
BTBE AERTHAER I, 2T oL B 1REESES 5 b T, ErdrFieflod
B, WX OBPMEEGRE C. kaki s L OAX ORMIRE C. cryplomeriae L X Dk — T 5L\
TEly

4 B

1. Cercospora zelkowae Hori 12t HHFHRIZENE () MBI OBEER L V3 ENR2F bR TV,
AR X AWM L CEBPRIC R bV 2 &y SIOTOMOMEND A BERE LU, $ica
Y513 Septoria abeliceae Hirayama (2 L BEIFCHA T 5 Op Y Th %o

2. ATIERERBIC X D> THNTREE, C. zdkowae (37 ¥ LM D= VEHIA (&2 /%, =/ %,
THE=V) BIVAZXDY /7 F L0000 FC L TREM Z Blb S fedo7c,

3. AFITERN MO RIN TR L, SRR 5 BM CoERTERRT %,

1. REEF S CHAR CRAL, 4/ PACIIRELCTE) O NETFES LOSERT Y
R, SRR OE 1 IKEYRIRIC 5, BLAREE L0 H4LBFOBRIEATAETHLDLR
5,

5. WEENBLE, - ONBAIC Mycosphaerella B0 1A LIELER Db, ThToh
& C. zelkowae r OFRBIEN—IEFHINIA, FHXROBOFIET, Fio Mycosphaerella Bix
T X IR ML DT,

6. C. zelkowae O 4MENITIFTEA LT - F AR TRIFELIZI LD, 256~20°C H#HiRE 5,
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ERIBE BIREBE) 0FVELREFRTLL, 1006 TOLL S KEVRERAK L b, MEoRYE
VRBEERIBEE 92 ~ 100% T & AL B AN 87% L F CREEHEL 1 AT 3 fe o te,

X ik
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R #% H
Explanation of plates

Plate 1

Cercospora leaf-spot of Zelkowa serrata by natural inoculation. ([ REERIC X 5 7 Y % DIBELRK)
A. Collected in Senshu Park, Akita City, October 29, 1952. (19524108290, F#KHFT#KL

B THRE) x4/5
B. Collected in Senshu Park, Akita City, August 25, 1953. (195348 A 25 H, [ kKT
RE X 4/5
C. Collected at Kamabuchi, Yamagata Pref., October 10, 1956. (19564510 10H, [LERZ
Bl TERER) X 4[5
D. Ditto. ([FE_E) X 4[5
Plate 2

Cercospora leaf-spot of Zelkowa serrata by artificial inoculation. (ATEFRBIC L 57 ¥ DEHRK)

A. 50 days after inoculation. Photograph, July 18, 1958. (A L5 50 145, 19584 7 A 18[{F
%) %1
a~b. Upper surfaces. (i)

c. Lower surface. (ZZffi)

B. Upper surface of diseased leave of Zelkowa serrata by artificial inoculation. 37 days after
inoculation. Photograph, August 19, 1960. (AIJ%@KJ:")'C’%?@L?&#*’#@ﬁ—%fﬂﬁ—,
BAE3TH S, 19604 8 I 19ARE)

C. Ditto. Lower surface of diseased leaves. ([ L, ZEffi)

D. Diseased leaves of Zelkowa serrata by artificial inoculation with the isolate from conidium

produced on overwintered leaf. (BREIFIE FICHR INISEETF 1D ORERIC X A ATER

DREFR) %1
37 days after inoculation. Photograph, August 19, 1960. (§%# 37 4%, 19604E 8 A 191
it )
Plate 3

A. Conidiophores and conidia of Cercospora zelkowae on the leaf of Zelkowa serrata by
artificial inoculation. (A THEfEIC L ARE LRI C. zelkowae OSETFRE L OV
fa¥) % 400

B~C. Conidiophores and conidia of Cercospora zelkowae produced on the overwintered dis-
eased leaves of Zelkowa serrata. Collected and photographed on May 20, 1960. (BR&H
iR ants C. zelkowae O34T X OGS ERLTF, 19604 5 B 20 AKX O1fE)

D. Spermogonium in the tissue of overwintered diseased leaf of Zelkowa serrata. (BAFKIKIE
HICRDBLNB AL ET =T A) X 400

E. Perithecium of Mycosphaerella sp. in the tissue of overwintered diseased leaves of Zelkowa
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serrata. (BRAIREIEFNCTIRD LIS Mycosphaerella sp. DFJE%) X 400
F. Ditto. ([F_L) X 680

G. Mycelial colonies of Cercospora zelkowae (right) and Mycosphaerella sp. (left) on potato
agar, after about 1 month at 25°C. (< + % 1 €K o> Cercospora zelkowae (£5) & Myco-
sphaerella sp. (/2) OB, 25°C, %1 » HE) %X 1.5

Notes on Some Leaf-Spot Diseases of Broadleaved Trees—V.*

Cercospora leaf-spot of Zelkowa serrata MAKINO.
Kazuo It6? and Yoshiyuki Zinno®

(Résumé)

Cercospora zelkowae Hori was first described by Namsu in 1921 as the causal organism of
I"whitish spot” disease of Zelkowa serrata MariNo (Ulmaceae). This fungus was first found by
NamBu on leaves of this tree species collected in Tokyo, and subsequently determined by S.
Hor1 as new to science. In the monographic works of Caupp (1953) this species was described
by a specimen collec;:ed by S. Kartsugi, a Japanese mycologist, in 1947.

Since “Haku-hanten-by6” (whitish spot disease) was proposed by NamBu for the common
name of the disease caused by this fungus, similar names such as “Shiro-hoshi-by6” and “Haku-
han-by6” have been used by several Japanese pathologists (Hara 1927, Kitasmia 1933). According
to the present authors’ observations, however, the typical symptom caused by the Cercospora
is not “whitish spot”, but brown spot, and therefore, confusion with another disease caused by
Septoria abeliceae Hirayama which was named in 1931 (Hrravama 1931, It6 and Hosaka 1952)
might have resulted.

In spite of its common and widespread occurrence throughout Japan, no studies on the life
cycle and physiology of this fungus have heretofore been made so far as the authors know, nor
any experimental works as to the pathogenicity of the fungus. The present work was under-
taken to study the disease with particular emphasis on the source of primary inoculum and

pathogenicity of the causal fungus.
Symptoms of the disease

The disease affects not only nursery stocks but also adult trees. Severe damage occurs on

young éeedlings and stocks, and the leafspot is particularly evident in the nursery plantings.

* The fourth paper under this general title was published in Bull. Gov. For. Exp. Sta., 96,
37~68, 1957.
(1)(2) Laboratory of Forest Pathology, Government Forest Experiment Station, Meguro, Tokyo,

Japan.
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The disease is usually observed on the leaves of the lower parts of branches. After rainy
weather in the summer, the damage of the disease appears very distinct.

Symptoms on naturally infected leaves, as well as artificially inoculated ones, are summa-
rized as follows: Lesions are at first small, irregular, yellowish spots present on the leaf. The
spots become larger, brownish, and at maturity show yellowish brown centers with yellowish
or reddish brown borders. The spots are varyingly few in number or so numerous as to coa-
lesce to form a brown large one and completely blight the affected leaves. Lesions on the upper
surface of leaves are distinctly brown, mostly dull brown on the lower surface, and finally
become grayish brown. In the case of severe infection, the diseased leaves are curled and
frequently defoliated. The upper leaf surface of mature lesions are scattered with a number of

minute dark greenish dots, fruit-bodies of the causal fungus (Plates 1, 2).

Morphology of the fungus

Stromata dark brown to black, fascicles usually dense; conidiophores olivaceous brown,
straight or slightly curved, paler and more narrow toward the apex, 1~ 2 septate, not branch-
ed, 8~18 X 2~ 4pu; conidia almost hyaline, obclavate or only slightly attenuated, 2~ 3
septate, base obconically truncate, tip acute, sometimes slightly bent, 30~60X 2 ~ 4 p (Text-fig.
1, Plate 3 A).

Pathogenicity of the fungus

In order to make clear the pathogenicity of the fungus and to trace the symptomatic pic-
ture caused by the fungus, some inoculation experiments were undertaken.

1. Inoculation to Zelkowa serrata The fungus culture which had been derived from the
monoconidial isolate and cultured for one month on potato-dextrose agar was used as the
inoculum. The fungus colonies from the plates were first broken up in sterile water, and then
filtered through double sheets of cotton cloth. On May 28, 1958, adult leaves of Zelkowa serrata
were inoéulated by atomizing with the fungus suspension onto the surfaces of the leaves, then
being covered with polyethylen bags for 3 days. The check plants were sprayed with sterile
water instead of the fungus suspension.

The first appearance of the symptoms appeared distinctly as yellowish spots with brown
centers about 3 weeks after inoculation, and severe infection occurred at the end of one
month. Conidiophores and conidia of the fungus were mostly found on the upper leaf surface
about 5 weeks after inoculation. In severe degree of infection, there were no remarkable
differences between the upper surface inoculation and the lower surface inoculation. All of the
check plants remained healthy (Table 1, Text-fig. 2, Plate 2).

2. Inoculation to several tree species In 1959 and 1960, inoculation experiments were

performed by the same method as in the previous experiment to the following tree species:



— 46 — HERBIBUIERSE 5 1340 B

Ulmaceae—Zelkowa serrata, Aphananthe aspera, Celtis sinensis, Ulmus parvifolia,
Platanaceae—Platanus acerifolia,
Ebenaceae— Diospyros kaki.
From the results of the experiments, no evidence has yet been obtained that all of the tree
species except Zelkowa serrata can be infected by the fungus (Tables 2, 3). It-therefore seems

clear that the fungus is selectively pathogenic toward Zelkowa serrata.
Overwintering of the fungus

In the middle of November, 1956, 1957 and also 1959, numerous diseased leaves of Zelkowa
serrata which had been collected at Kamabuchi, Yamagata Prefecture were placed outdoors in
Tokyo. Examinations of the material were made at intervals of about 10 days to trace the
development of the fungus during the winter and the following seasons.

A few conidia remained rarely on the fallen diseased leaves in the first week of January.
In early February, almost all of the conidia which had remained on the lesions of the fallen
leaves disappeared. Dormant mycelia in the tissue of the leaves had developed to a new stroma
in the middle part of April. Conidial production on the overwintered fallen leaves were usually
observed from the middle of April to the end of June (Text-fig. 3, Plate 3 B, C). The newly
formed conidia germinated well, and monoconidial isolates from them were readily obtained.
Severe infection was induced by artificial inoculation with these single conidium isolates.

In March, small embedded fruit-bodies were formed in the lesions of decaying infected
leaves. Apparently, these were spermogonia, which were filled with very small rod-shaped
spermatia (Plate 3 D). .

In the latter part of April, the authors frequently observed matured perithecia of a fungus
belonging to the genus Mycosphaerella near the Cercospora lesions diseased in the previous year.
Dimensions of this Mycosﬁhaerella are as follows: Perithecia 53~78X50~78 u; width of perithe-
cial wall8 ~9 u; asci 21~31X 5~ 6 pn; ascospores 7 ~10X 2~ 3p (Text-fig. 4, Plate 3 E, F).
Morphologic characteristics of this Mycosphaerella are neither accordant with those of M. zel-
kowae Syp. et Hara (1913), nor those of the Mycosphaerella found near the Septoria lesions on
tbe overwintered leaves (IT6 and Hosagra 1952).

In mycelial colony on agar medium and pathogenicity, there were remarkable differences
between Cercospora zelkowae and the Mpycosphaerella, and genetic relationship between these
two fungi was not present (Table 4, Plate 3 G).

Searches for the perfect stage of C. zelkowae have all failed, and then it may be said that
the fungus commonly overwinters as dormant mycelia in dead leaves and primary infection is
usually brought about by newly formed conidia on overwintered diseased leaves. Secondary

infection throughout the season may be caused by conidia from the current season lesions.
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Germination of conidia of the fungus

Germination test was made by Van Tieghem cell method using sterile distilled water. After
1 hours at 25°C., conidia swelled more or less, and usually produced germ-tubes from each
end and occasionally from the sides within 6 hours (Text-fig. 5).

Conidia collected from diseased leaves were used to test germinability in the following
nutrient solutions: Sterile distilled water, 2 per cent dextrose solution, Zelkowa-leaf decoction
and Zelkowa-leaf decoction plus 2 per cent dextrose. Results obtained after 20 hours at 25°C.
showed that conidia germinated equally well in all of the solutions tested, counting about 90
per cent (Table 5).

By the same method as in the previous experiments, effects of temperatures upon the
germination of conidia were tested. From the results at the end of 7 hours, it may be said
that an optimum temperature for germination lies between 25° to 28°C. (Table 6).

The effect of relative humidity upon the germination of conidia was examined by the
procedure using salts in over-saturated aqueous solution. Results of the experiment obtained
after 24 hours at 21°C. showed that the germination took place from 92 per cent to 100 per
cent humidities with the most favorable in a saturated atmosphere, while conidia kept at 87

per cent and below failed to germinate (Table 7).
Mycelial colonies of the fungus on various media

The fungus was cultured on the following agar media: Potato sucrose agar, Sarro’s soy
agar, bouillon agar, WAKSMAN’s solution agar, Zelkowa-leaf decoction agar and Zelkowa-leaf
decoction plus 2 per cent dextrose agar. Macroscopic appearances of the colonies observed

after 7 days, 14 days and 24 days, respectively, are summarized in Table 8.
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