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B IS (spermogonial state) {2 oW T, #%
DTN - 2. #EH] Tz b5,

5 £ %

DT TR T DIE RS L ORI -
L., #CIE#HEnke U, ScEifiheERE 5
EEN, WA E LTHIEN, BRI S Tuws (t
. 1989 ¢ 11 AKUMBI#E R 23, 2000 ¢ 1LY, 1984 @ hi .
1950). S & ORYIE DT D TAWOW Z ik
L7z 4uli (1915) omnic i b, Aliicknid, RTik
TR o%gmAE < M AR ER, FoERiE
"‘"‘fl/}' AR 1T~ 2em OB EZEL, oS

EONREPILELOTHETALELTBY, 4T

lirﬁlik&%’%ﬁkﬂ"éﬁ\ L& LT 1R S iRt
BT, HALB X ORSLEAHRICA B 2t o 2L
R CRUZIRE R DA T L E LTS

2000 ~ 2003 40> 4 A1, AWMAIFEE R L TS H
WiZBnT, ‘AL, oL, HE REINET
W FHNCBE L7 ZoMBICLE, RoRmiix
1 ~3mm DA, Bl{nefige L, Lilds B
BXO B TBIL L) RHEEIREA SRR o
7o FRBEBHIIOTE, LlATRR L A X )
MR E K BETE L o7 LA T, Ll
ZSRLHE U 7oA O f SERDIN I & OVHAR AU IR L BE R 8



FAILE BRI > 5 — D A BURHS B TS

HY, METALENH L. LB, Sutton ef al. (1987)
HET LML TEY.,
Twb,

s L OV SE O B 2 ) O Y IR B TRLEE L
ZIREUS MBI AT B TTIE R (K4 &bk L
THL, Brid S {2 LR 1112 Cvlindrosporinm
KopA -2/ U Cune, o8I0 B0 TSR/ NS
TUEHEALD SRR DML L 2 O | 55R 11T Crlindrosporium
WP e /BT, BEE TS T LR AL B O NTW I TR [
I L. AL Cvlindrosporium W3R %71 T
7z, Brooks (1908) # X OF Brooks and Black (1912) i
I 1 Yed2 I B 1T Cvlindrosporium 8554 1% 48 UL
LTwsb. Lo L/ETT ORI 5 2B v Tl
O IR B L o H R S E TAD S A,
Colindrosporium W53/ (A3 0o Yoz e $E o gpi BE 112
NULBZEZWOPIZLDE RN EXrNDTTH L.

WS ORARETIZ X 2 & R TEMBIR O RHR I
BN AR ORIATBIZH O B s, R o #2132
M 35 0T H 0805 BRI 20 M F Tzl ¥
DAL AT 5 Z B s 2 AL YR
VOMETIE, L% L PO BBUI 2 LRFEAVEE L,
B OG0/ fAR/E LT T
WD RHRITNE L0 ~ 20 um ThH o 72hs K EHIN
HHRNIENL, X520 UTHERALREM @ 40k 1
WHI AU Tz, LT BT 4ok
BLOETEWMEOLTREMETH L, & FEOY
KB LITFEIIBOTIEIMEIRIZIE I T2 L 52
Ha.

Lod, U ITHIETEA LK FU I oREBE IS
Cvlindrosporium Yo/l {21 U A 2 L33 TLIZ & 502
XNTVSE (KM 1938). LA Lotz
NETBALAFELTRERLINATOUE2Z0THD (Walton
and Orton. 1926), 84 L7 PRI TR AL S
T, MO TOBGILFETH S,

ABIE ORI E 31T L

2. FE&R

Vo IR IS -9 9L (Walton and Orton,
1926) & 2 D@5k C F Zed B Ovlindrosporium
pomi 33 X O Phoma pomi (Brooks, 1908; Brooks and Black,
1912) 20 H2IZ8 N T, AT, 4109k
1§, Cvlindrosporium 853 11 F- AT £ O Phoma #4557k
TR EBIZE L, F W& N TR ot
{spermogonial state) ZHERL7=OT, ZOHEEL BIG
L7z &5 ThZh oMol 5587208 o
JERE % B LR 2 fad L 72,

- 49

o031 5 (2006)

1) BTO5EK

o537 £ 9 # {y & T Walton and
Orton (1926) (2 & O B4 L 720K % 5 LTI TR S
M, BEMIEMES LRSI H2NETIE Tsuyama ef
al. (1973) (ZBZ U ZHea % 55 1205 1o 9 R 4l [
SrEER 2 LT, RNEICIE T A — o R E T o T b,
L L Tsuvama o ol. D% FO, B 705 i 1o
EEZIMICLERLZbOEARD S, 22T,
M L7tk PUS B L UE R /Ul o S Rk
O EEE b5 5.

(1) BEXBERETREX

MBS LU HE

UL UASIFSE -~ & — NI T 2004 455 ) ZHIL 72
3451 Y atrad— 0 FOBARENIE MU (1Y
W7 A) OWMBERE U DIND FAA TH L7z SBEER
Fra WM cui, — 30C T, drdlzrob—
NEMGTHX20~30 m oWy &24D, KIZHAL
TG M TR O BIEE G L7 5109 i
FOIBLT o3 HEIFNER0MIZO>VTAE X
L 7.

#w R

B P UIE T U 2 T ) sk B RO T RERY
FREROLN 1 IR L7

Ty -0 9Bl I WD L & PR o BB Z/EL. B
R~ ERIEZ, Wl (2 FLIR o 4L
1&47 L, £ 68 ~ 155 pm (39903 tm), & & 35 ~
133 m OV 955 wm) TH o7 FOHIEBRK L H A
e PR E~BEHR, THME KE X 33~353 x 8 ~ 11
am P 425 X 88 um), 8D [ R " A7 LTz,
Fo 9N A BIAR 2 520 A THA L. BT~ &)
I, £ o3 O~ 2R, BRESSTh IS
SO, Mefn, KEX15~24 x3~4um (V184 x
36 m) THor. ZNHMW IOk (OIBLUT
DH N O BENIEIE Walton and Orton (1926) 12X
% Mycosphaerello pomi il e - L7z U7 B ~ F).

{2) BEBREE

MR B LU HE

BL A e > 7 — NI T 1999 45 5 JIITERINL 72
ST BAHINE RSSO ER L TwAEID
WETUINEAED, KIZHALCOLFREME M TR o
AL Brodds, foIBIVTFoIlr
BENEFRS0MIZOVWTAE S Z3HL 72,

w R

ML RN TR L7l o0 5 ik Lo
B WA Bl

B0 9 oMl 0% FISEELTEL, #14:

AL OEEE

Tz e, N, ERE ~WERE, THEC R EIR 0L
AL, 263~ 115 um (1734 846 xm), 153 60 ~ 108



b0 RO O R BRI B B

B2 MARIE M REB XU [ITE U Mycosphaerella 18 Wil -0 9 #% S O BE S HE %

) AW %R M. pomi
A H ) (Walton and Orton, 1926)
HF T R

B 1-D 9 sik

t B Hn Mo

Wik HOW ~ TR B ~ A -

# (um) 68 — 155 63-115 70-100

EE (um) 55-133 60— 108 -
1095

I RE BN iy 3IN T3 2~ t bR -

RKEZ (um) 33-53x8-11 36-57x8-12 10-66%x8-10
o9 [

ff e fh e 6 -

T IE LA M~ 8k SR e~ sk -

%4 2 2 Iy 21

KEZ (um) 15-24%x3-4 15-28x3-5 126 -26.6x28-42

TRl Yatra- k.
YOWFE AT

B2 4 NS OBE A U2 Btk o st 5 e

FRUE T H i AR R B () eI R ()
2002. 9. 5 HKIEX 20 0
2003. 1.23 FIEK 30 0
PDA 50
2O
um (B 848 ym) THh o7z F0H &3k X b ik, and Kakishima, 2000). 2002 4£ 8 H FiJ, 8/ 2w
PR E~RPRIR, ZHME, KEE36~57 x 8 ~12 um e 9 B DI BE FATWIRL AR & INE S B W e R A%
1P 158 x 104 um), 8D FOI N -2 A7 L Tuiz. BlgEEN, ThoEB2030:7EFTRDOLNS. D
S5 M FIIABIR 28420 A T/ L, KEFME~Y WS AR T8 TH Y, N Sh b Ml TRk
S, o3 I~ 2N, FEEThH TS ¥ - (spermatium) &ZZ 5NN T, FLWEREZRZH
U, MEfn, R&EX15~28 x 3~5um (11217 x AL LI, Ml MR O R T 4T o 7e.
40 ym) Thof. CHLBTOIFE OIBIUT (1) $&F (spermat|um) DFERR
DA O FEMFERIE Walton and Orton (1926) 2 X MEBLUHE
5 Mvcosphaerella pomi DFLRE - FL L 72 (K8 A ~ F). 200249 5 1B LT 200341 1) 23 11, Lol Satfif
ot v F — NMI TR 72 02855 " HORE 0 S0 [
2) ¥EFRiMA (spermogonial state) R EZ/E LTV AT OETIR 2D, oy
Mycosphaerella JGWH D % { DFEIZ BT, Ki T iEE FAFGANTT AR P L2 KD ciE X, i
A E M Twb (Dring and Corbin, 1961; Ganapathi, MU 7208 R R 2 KK O KIE K 20g, KL D)
1979; Higgins, 1920; Higgins, 1929; Higgins, 1936; Kaneko BEFY Yy HA4E -7 UK (PDA : Difco) Pz



PN R o v — D A TR

AL, 7)) — X F TR L TR KN R

Bz, wInD 200, B FT20 TN E% W fow & 5 AR S 728 T2 IS o |
o F RO o (e WA L7 3 &L
= * Hi-FevidEomm (e LT

FEW R OIRBE 1R U2 B o 38 35 B D 5 THLU., A F ik, B, I:TUFZNﬂ]EHUFﬁ.
Wk g 2 KITRL -, fLITERAT L, %43 ~ 130 gm (T-¥ 708 um).

ML FRRIRIZ L0 K X OV PDA BT 200, RAL Y ~ 131 um 795 pm) TH -7,
T20 I L7285, T ¥ Lol 202 B, KEX3~5x1mm (F¥38 x 1um) T,
E O, WM SR R TH D, M SRR (sterigma) SLMFONLL KT R SRR B E 2
FThHoHEmEIN (KK9A ~C). Ty L7z,

(2) #¢ RE

B LUEE 3) “Pnoma BA9&ETF" K

2002 421 )1 15 11, Whpa BB > ¥ — MBI TR “Phoma BLOFE T A IR R Y H B E IS
BWLZ: "L WmESIS, KT8 QRO Hidkk (Brooks. 1908; Brooks and Black, 1912).
M) 2L TR0 Tulre2hn, KITHAL HOYEOINBE I U "W
TS M TEOREENEOK - (B o ik 1 ST WTIBEE IS L, S 512 "Phoma R4

HRik) 2@l 7z
AL 72,

FENENHMTOCTRERE

#5340 (2006

*:t

7/1 h}' 7L ”i or

g

DR KA 7.

B34 MBS IR IR i o BN R
a AR
P A s i
JEiE Rz ~ M £k
£ (um) 43-130
S (um) 30-131
Fi 1 10} T ey
AL ['] £
NESX (um) 3-5x%x1

T (N

WAL " Phoma B4 SO TENJE B
i ¥ [ 3 S Y Phoma pomi
N (RHF9E) (Brooks and Black, 1912)
KL ER 1 Hin qiqn
o HE BRI ~ il Bk W = U CTERE
AT
# (um) 15— 126 50-115
O JEiE '] s
AN R Hill Hiff
RKEX (um) 35-5x1 2-35%x08-1
T L RN O

Z 2T



s b ) T ML O SE R RTE L BRI S e

M B LUFEE

20004 1)), SCITEAE L7z 1999 4o fEd AL
BFAn, Wk B TWAEG O TN M.
KRIZHA LT THBE M THWE RO ELBIEEL /-
W B LY Phoma BRI FRER 30 IS
DT RES L.

¥ R

W B 1A Ue “Phoma RV57E 7 Mo IZEN
LSO E R NN B A

TR TRE XU EORBEERO 2 FISHBEL TR L, Bt
L F SRR, TR, BRI~ MR T AN, I
AL T2 4L, 1645 ~ 126 o TH V. “Phoma K551 17
Eete. 1R, W, KES35~5x 1um Th-o7e,
IS ORENIFEE Brooks and Black (1912) (24 5%
Phoma pomi D& - L7z (MWD, E). LaLZ
DR (IZFEREE E (PDA BIOKEN) TEoK %
FLLdol, F22h00MEIZIEE FAROR -9
BLOWH T EXHTELRr»o T

4) Cylindrosporium Bi4} & F X
Culindrosporium 83 i e o Wz o B 11
W B 1L % (Brooks, 1908 Brooks and Black, 1912).
F AN (1938) ML 2% M RO
Cylindrosporium RLop /1 2 /E LA 2 L 2 WL TWE
B, SO o BIE R ORI R EOREN
Wi Tulv, ST ETNO YER RO
WIHE b X OVBRA L 7o ik M Ao L B
Cvlindrosporium B3 (-DEEZ BT 5.
(1) BRBLIUEDRKMELIZE U /= Cylindrosporium
a7
M LUHE
2002 429 H, WOERBHIE L 5 — Nl odss
REBLIUTEORITEE 3. dmm MIZUHILY, 2hz
MME A AN PR g/, KIATL /S —

FERERL, LPMBE N TR roORBETBIGL
KESFTRZR50 Mot L 7.
BB

FIARER LR EBLOREOHRM L4 L7
Cvlindrosporium S5 E - D JEREMFEBIL 65 5 IR L 72,

Yo VA2 U T 22 Cvlindrosporium 8 535 T30 (0,
FIR~PIREE, £o9 C~M, 1 ~5mHE, KEX 15
~78 x 1.5~3um (CF¥ 391 x 22 ym) T, F/W L
2T T 7 olindrosporiom B3 RT3 BB, SRk~ H
fil, FoF~BMT, 0~1AkRE, K& X 17~ 46
X 2~35um (P¥ 281 X 26 ym) Tho7z. Lizdio
T, SO -0 IERAEELE Brooks and Black (1912)
BIOUE (1915) 12X % C pomi OHdRE B L7,

(2) BEXETREOKI LIZE U /= Cylindrosporium

BlnaF
MRELUHE

2004 426 )1, BLi R v ¥ — NG IZ B VTR
L7 UatIT- AR FEPREOBRIEE 3. 4mm
WYY, WE AR ANGE RS KE
AT V8 G = FRAE L, LS P CTHET ORIE
TG, KE SIS0 RIS THHL 72,

#w R

BEA N R DIGBETRIZ N U7z Clindrosporium Wy 7E
OB RILH 5 BITR U7

SRl e, SRIR~1RE, Fo9 C~@illl 0~
4 fME, KE X 12~54 x 15 ~3 um (3 289 x 22
um) THolz. L7H-T, ZHORETOEENEEIL
Brooks and Black (1912) X0 Lili (1915) 2X 4 C
ponii @ UL Rl G O A

5 REBERODES L USBEBEORERM
(1) DB LUREHE
a. FEBITEORH
1998 4 9 M, "o % WUiB K OVRITR L oAk

oL EHEMORI, BEBIUMEHE FUEDWEE R Qulindrosporium 553 (- O I BE R FE %

I LD LW E A KEE (um) B A2 %X i %

UL CIPRIS & 15-78x15-3 1-5 A9

day 1% 17-46x2 —-35 0-1 ”

[ S Y 12-54%x15-3 0—4 ”

Yoy el 2 2 20-50x2 -3 0-4 Brooks and Black, 1912
N T Hi A% 38-70x3 -35 2—-7 L, 1915

GETY: B/
YR Yara-n R,



BRI v 7 — A ORISR B A 34 (2006)

$6 4K RO Colindrosporium W5rE (-0 JEREM B2

RIS N A x s (um) Pt A 2L i %

No.12 Yok B GRURK 2 3E) 13-67x15-3 (33.6x26)° 0-6 A7

No.16 St GLER 0 8) 10-82x2 ~15  (37.1x3.1) 0-7 ”

No.22 BAZRENR O~ 10-85x15-2 (30.9x1.9) 0-7 4

No.82 W R BE K Crlindrosporium B 5371 1 20-83%x2 - 145 (19.5%x 3.2) 1-7

No.85 8w B Ovlindrosporium B3 6 § 11-62%x15-3 (27.7%x2.3) 0-7

No.119 4 ALK Colindrosporium %006 - 10=T0x 25 -4 (33.2x3.1) 0-6

No.121 WA PRk oo e 1 13-90%x2 =35 (33.1x2.7) 0-6

Copomi W UK 1 Culindrosporium W oF 71 1 20-350%x2 ~3° 0-4"  Brouks and Black. 1912

C. pomi Yedng B CRUR 20 3 38-70%x3 =35 2-7 il 1915

ZPDA, 20T, WO FTS ~ 7 I
YO ) BRIV A T
SO WG 1SR U 2 Colindrosporium W3 0 K E X B X ORERERL & 2T,

W 2mm MIZWOEY, 70% % 7 - VIZ5 B NE L T U T K LI 2 izt X7 200C T 24 BRI S 28
THEAL, O RRE T MY AR (A5 1 %) th, RYE LU0 -FREMET T CRiLFoa L, ek
TLO R LR L7z, 35 ICWEAKT2 MR, 2 No.82 & L7-.

Vo= X FINTHINAH TR 30 ~ 60 75 W L e. ETFRIO $DIKEE 1A/ U7z Crlindrosporinm K532

TN S 7k, N2 U ViRIMERERK (K=2 1) v G
#4200 mg, MATEKR 20 g AWK | Sutton et
al, 1987) “PIRICEIE L7z, 200C, WP &8, W
H2 VA2 U s Colindrosporium W57 1-B07% 00 A2 RS
L. SHEEEAEMIZERA L. 200, WML T 240y
5T £ 1%, JE 4 L7zo0/E (% Wiss 1 -Cily r-orak L 7z
REBLTEL SO HHE ZNF1 Nol12 B X No.l6
L7

b. BAHEFORB UL o)l

1999 5 )1, WA oS e &/l U 5 U AR
W LTI, B0 0&E /L Tw3 M0 out T
WafEy, SREWREATCTHE BEIPNISRA L2
th, 70— _RYFNTHI L TREXLMZ RS 27
200 T 24 BEMHE F15, 3 H L2 Mo 5 W 1% Witk KT
Wil 1008 L. 08 No22 & L 7.

c. BAE FREOWMMIAEL o9 T
2000435 H BB 109k % E L YaFT—n K
AT R PRI, iR & B ST ro SR
T WL Bk L. JrEERE Nod2l & L7z,

d. BT U EDOWMBE FIZA Uz Colindrosporium 5155

N r-

WD, ST a BRI AN A2 My 327,
COBE A KWK MBI L2, 2 =RV

f.
5, itk
BB D 51T Colindrosporium T35 (% W55 8 L
SRR No8d & L 7=,
T BAEK P IONERE 12 U 7 Ovlindrosporinm #155
LR

2004 1E5 ], Yah = B RATE PR EARBRIL,
FBEAR O L 2 QKLY RILTT F D Cvlindrosporium Rl
SR LTYS FIEHBE 2, 3mm MIZW DY,
CNEWHAKIZANGEFR B3 S8, CoBBHE
SIS L 72tk 7 — Xy FNTHML T
SEXR LN AN 3720 200C T 24 MR 481k, HF L7
Cvlindrosporium Wop b % WISREL FCHRL Ao L. o
A ¥k No.119 & L 7-.

(2) #z  HE

MRS LU FE

FOrHER A PDA CPIGIC 20C, WP NC5 ~ 7 HHES
#L, BU0LE e KICHAL T TFHME FTER
FNS0 IO WTEIR L7, /L IR o
N MR No22 By, X7 0w 7B R (DD,
1978) WZHE L, 20C, WiBRTFTTAI A FE#EL IV, L
FRIUEL M CHEIRIICBIRE L 72,

wOR
PDA 548 TG 5 4072 4000 3 R O R SR B 45 6 &1Z



st ) IR e B B BRI B

AL7.

NSO EEE O G eI Culindrosporium
A, RIR~PITE, Fo3~WHMTHY, RMERS
FORESFITAL 0~ THIME 10~90 x 15~415
um OFPINTH Y, Brooks and Black (1912) B KT 1
i (1915) ARl L 72 Copomi D CRERFERL L - L 7= (1K
MIOF).

ALz F o #E S PDA Vi, 20T, WML E
T, U oO@wEt, MEoREE U WA T
MUERIC Lb o a2 Ik {h oo 7 2 v FIRIZE L L
7z W09 N 0 EERE No.22 1 PDA BFETRIR 1D
TR EMNA M IAIZK 2 EMUNTHN (7170
W) THAFERIRL . RIS ol HE /i
A LR E S L7 (|I9G).

(3) &/ &

BAHE T RIOWE L Fo 1 - /B No
REB LI ROR B A U7z Colindrosporium ¥4 1
v d ShE TS v FRAHE Y
DINFE 1A T 72 Colindrosporinm K551 (& W AR
PibhThhw, INHD O B X UN/E -5
D IMBRNTDH A I LRSS, -

MREEUHE
TR OSGEE R D PDA K28 THA U7z 5k T8 E
(Tween20, 0.02% RN Z4ERR E LAz B 4 se
vy =N KK omg R, %R
HIGTop 7l -G8 2 W A L 72, I YL T2k
AR Z W L7e. % B VIR ISR 2 M 5700,
AR 30 ~ A0 NS/ b o AU ASCHB L. ATl
NICRRES L, M E i » 72O o o URS c Rk g
L7z, #IX 10 X2 ML, BRI o% MR IEER
Y ARy AN
a. BRAEROWEE LA/ U o) - 1k
M No. 22
2003 427 ) 16 THZO -8 (5. 7 x 1001 ml)
ZWUESEAL, 10 )] 10 1RSI L 72,
b, MAE PUEORBE /T o) H T
Sr#ERE No. 121
2004 4 7 ) 12 HZ o070 fFIREE (64 x 1081 ml)
FWREHAIL, 9] 13 INSmdf L 7.
c. TN YL BE 11271 U 22 Cvlindrosporium K175
A f-H -5k No. 82
2003 4 7 JJ 11 HAZ A8 (5.6 x 10° 16~ ml)

LR QU BV 7 39 S ' e BB | K T U S Bl BWIHEERL, 9)] 3TN AL 72,
d. BN oo 1121 Ue Colindrosporium W55
BT REFEUCK O N -l s o) o 2 R B w5k
SRS i A AL (D) TEw A () 1 YoM 7= 0 NI si 84
No.22 6 6 121.7
HEFE T 10 0 0

ARLRT WP AGAL. 2003957 ) II61THERE,  DIAE10)] 10 1T 58 il 4.

8 & AT PRI PO N RN BRI ) T RIS D
BEZS A A (i) EN AL () LA 72 D o Y9t
No.121 10 10 17.3

M J5 AT 10 0 0

PURL K REEMRL, 200441 7 J1121 1 HEH,

MIAE 9 JI13 1128w il A

WK BURRBEINK Cvlindrosporium Y5576 [N -0 BER oY > T HYUIR9 2 99 KIPE?

LIEYS AR () JE 5 AL () L3720 OB
No.82 10 10 6.9
I A 10 0 0

PORLERT RS R EAL, 200345 7 M IITHEERE, 1A 9 )1 3 1158 4



IR MR TS v v — 0 A SRS B

4531 7 (2006)

10K R FIRBETK Culindrosporium KON 4 F R 0B8R O U & T RT3 5 FR IR
(LR ZS A R () AR B () 1720 o T2 S
No.85 10 9 12.1
e R 10 0 0

ORLE RERMGAL. 2003 7 JILLH M, W49 )] 3 H A

1R WA PRI Colindrosporinm K556 - BT 58 H oo ) > TR 5 R AL

Ak AL (D JEI AR () 1 Y72 0 SRR BE R
No.119 9 25.1
HE3EFl 10 0

EURLR BRI, 200445 6 241 R F

B o0 EERE No. 85

2003 457 H 11 PS50/ 83 (5.2 x 10° M ml)
RWHEEMEL, 9JI 3 HIZEmMAL /-

e. MAE RO B Uiz Colindrosporium

51 Wil -5 #k bk No. 119

2004 41 6 }] 24 250 B (5.0 x 10° i~ mlD)

AWIFEHML. 9 H 13 11t miM L 2.
O R

S BEFKR No. 22, No. 82, No.85, No. 119 3 X T No. 121
O Y TREIFFT BN 7 K~ 11 LT L
7.

S EERK No. 22, No. 82, No. 85, No. 119 3 £ T No. 121
O Cylindrosporium WAFEF 2 4R L 720 » T RINT VT
o BRI BE B A S LR & bR
Cvlindrosporium MR 2588 sz ds, WA
KW LI O R ETECFR LRI IEA LML
o7z,

6) £ %=

Walton and Orton (1926) (3MARERE N W2y > o
ST O -0 9 s SR FE L L Mycosphaerella pomi
EWEL 7 L LhBEIZBCTE B oGt
DEZ EMICBS LA RS awy, 22T, ME»S
UL AR EE IR LB ro S8, Foy, [
DIMFIIOPCTRIBRR AL, S 5T
HPREITBOTLHB O EERWLIOT, 20
WEIZODWTHBIR L2 CoRR, BA&LRWNER
BIURME PR LovTh/E el road 1

D5, 098 F L Walton and Orton (1926) 12Xk %
M. pomi Dt E HTAHZ ML LT. S5 B

LER LS PO MWL 00 ik No22 5 X T

[l 4129 H 1311769 A

BAH FRE L SR o) aF- W 10 BEbR No.121
2, I PDAEI2 X 545070 o BB
Brooks and Black (1912) 4 X O¥ =il (1915) 2 X %
Cvlindrosporium pomi Dl &~ L, Lok %
ML) T RUNTRNRE AL LYo T, »

SEEHILNTHD.

Mycosphaerella S 8 O % { OFLTIX K T8 ECA ]
XN T w5 A (Dring, 1961; Ganapathi and Corbin,
1979; Higgins, 1920; Higgins. 1929; Higgins, 1936; Kaneko
and Kakishima, 2000),

EB IR SRR L. FF N spermogonium-
like-body. sperm-like-body & U7z, ABIEIZBVWTY
D) T TR L 7298 MoMBE E IO T AR s K
UMK Rkt s e, oMl FRERIERETERB
LJUPDARIETE S RFLE 72200, &
RIS T 2R TR, AMERIZHYS T2
(spermatium) TH b LHigms N,

VRO O BE FAZ AR U7 W kT B KO Phoma
Work 7 13, BEEMIZ Brooks and Black (1912) {2k
% Phoma pomi it E —$ L7z, LU, 2O “Phoma
WUGME 7 IEEEAB LU PDA LTRSS R, F7-
SO W kT B XU tPhoma B T OEREIXF R
FRREMER LI LH FRBEUH FERPTE %
o7z BT (1966, 1968) & BB U2 it
% Phoma pomi, %8 VA2 U7 T-2e S % Phvilosticta
sp. & L. M A OECIZERBMVOENIZEL DT
Phyllosticta sp. & Phoma pomi (& —FiTH 5 & 3L,
Phyllosticta B1453 71 (-430) 2 TR EER S 5 2 & e



o T M O LE & BRI YT B e

5. Phyllosticta B3 K -8 W i BV THe gl & LTH)
CWHEVEZ R L7z, Lo LAMSEIS B WTE, i et ™
B LU "Phoma B3 -7 OREEENENE R OK
=L, F7 "Phoma M5k 7 3R REEATLE
WZEDSH, IO "Phoma BT ISR AR IR
ThdEMmIN5.

THBMORE B XX BEIBIZET D
Cvlindrosporium B 53 112 138 T8 19 4% % %% Brooks and
Black (1912) B X & = @i (1915) 12 & A C pomi
O RE L CHL, FARUEONKHL SN
Crlindrosporium 835514 - WK |- 7 8K No.82 33 L UV i o
W BEIR 2 S 14872 Cvlindrosporium W45 7% R 145 8 ¥
No&5 At L7zy) » I RAT E LI 2 A Ui, W
U728 FHREDIWNE 1AL U T 7z Colindrosporium 1
Dol FOREMLRD C opomni Ol E —FL, o
A OB ForEEE Nol19 B4R L 220 v TR
L72hso T, RfHlo ) & T Yotk ¢
ORBE B LA L 2% MRS IZ/ELTn:
Cylindrosporium B 552110 {337 v b 1) > L9 i & &S
mEhs.

23 (1915) A3 ULUEREE D S Cvlindrosporium g 1§ % 5)
MEL, FABU U203 B X R B S Phomopsis g
Wiz iE L7z, WL 72 4s 9 h o 08 L 72 Phomopsis )
WX TR K Y Digporthe BE % LT, 2l (1927) 132
D Diaporthe )& W % Diuporthe pomigena (Schw.) Miura
ElE L7, EARIERREEZGOE LI E WA
L 7275,
F 7Y A S o 4B R Culindrosporium BV T D,
Phomopsis G L 52 SN D W HHE SN -7 35
WSROI AL B L T AWM CLMATE R
<. Diaporthe pomigena AW T E 72, KM (1938)
WEUTER B E A S 172008 R % Copomi g L 72H8, C
pomi & Phomopsis A & O Diaporthe WAL E O BIRIZ
DOTEFEMSAN T, MRETLLENH L L
ERMLTCVWE, 2ol &y,  Lliiidy) ol
W &) TN (=) 2 TR ) Phomopsis
mali %3l L7zl BEVEAEGE S L .

3. WEREDEEEE

i

HERB LKW E ORI OWTHMAL 2.

1t
pll,

1) HEHOBEE K
MHEBLUOHE
Hor-o 5 B o0 EeR No22 2 ), SEF o iy
FRBHURE L AT Fido KRS 3L
I 1M, SN 3o 7/HE L.
a. VX HAE T FIEEEK (PDA) : PDA (Difco)

39 g AWK 1

b. LHFTFAWA D LG F A 20g, #K20g AW
K11

c. )y IR A
ARK 11

d. YpSsEX (Emerson 38 X)) @ T F 2 4 g,
K:HPO:« 1g ., MgS0s - 7TH:0 0.5 g,
T 15g K20 g AWK

e. Czapck 98X 0 MgSO1 - 7H:0 05 g. NaNOs 2g,
FeSO:-7H:0 001 g, K:HPO: 1g, KCl05¢g, > 3
PE30 g, WA20g AHIAK 1]

{ . Richards %2 K : KNOs 10g . KH:PO: 5 g MgSO, -

7H:0 25g. ¥ afk 50g, WK 20g, AWK 1|

g. Hopkins %K : KNOs 2g MgSO, - 7H:0 05g.

KH:PO: 0.1g . 7 F 7 8f 10g. %X 20g, A5 K
11

NS IEWRE, 121C, 1554 —-bsL—7
A, HE9em ¥ — L2 16ml SEL, KX 5 BT
JH 720 IR HEK & WODTIX % @ F, WO I3 1 {0 AT (fe
Faides ¥, FLISN) &G & LT, ML 1,000 lux T
FM & 15 72, EAOER ORI 2 BAi L 20C T
30 HIMET 88, Wi aillbe U Jabgid 2 i ) i
Uiy, #idiE it 2.,

#w R

MR FAZB T 2 MK T o > I B W o5
TEMRFRE R 12 LI L FRWEo/ET & Eofi
B, OLE OBRIZH 13 2087z,

g 7 N N Tk PDA. YpSs 9 K, Czapek % K.
Richards 98 X3 X OF Hopkins J& X130 TRELEER O B #
U, LT R ARRKB LY v I EAL7 o
VMR WE R U (B L0A).  Effid w3 hofl
AT SIS, IGAR TR AT F R RIS -
&Y JLUFC, DWW T PDA, Czapek %£:K, Richards 2 X
OMU L TH Y. T > T/ RERT9ERK L YpSs %KAM
%0, Hopkins AL - & HFH -7,

AL ] T BT S, MR LN & ] BRI PDA,
YpSs JE A, Czapek # K, Richards %8 X3 X ¥ Hopkins
WG VECRENR O N E L EHETERAMNB &
Y I/ RXE 7 oV MIROWEZ L. TH
M TTIE MR T AF 2 F AKKAE - L b RS
T, DWTPDA VKA TH - 7. PDA, Czapek J& A,
Richards %8 K3 & O Hopkins 78 K {3 M HelF X A0 fe e
WX X0 W#EEE» o725 YpSs K, AHTF 2%
KB LY ¥ A E T K30 B L L e IR X
PUIIENFETH - 7.

2 IR 100g. G K 20g.

W AL




15 AL

l]]| Hy

PEARLLEL R G E e v 7 — 0 A TERERBEE O 4 34 Y (2006)
12K HETH MBS BROERAYITO Y O IR G o N N 0.22) ot
T4 L
O ] Hof? 1R e DY 1L
PDA light orange~ PR, St CREBERRIZ /LT,
grevish orange PYLEEAE D 30 LbAaid b
AT AR pale greyv~greenish grey ", 7o MR

Doy TR AR

YpSs#E X

Czapek¥E X

Richards¥ X

Hopkins¥E K

brownish orange~

greyish brown

mandarin orange-~caramel

orange

orange

orange

A,

ANENTE,

LA A
ORH D

7z MK

LT BRI/,
WY 1A L

(j3tn

AMENDE, W TRERERRIZ T,

e il As 3
DD D

T

DlAbh L

ANEPTE, Bl TRE R

HOYLFE A §
DD b

AT,

YL iR A9
bhsh b

i

~ il

O kR L

de TR AR R
Y Y L

— ‘.

2 ixMethuen Handbook of Colour (Kornerup and Wanscher, 1978) (2X 5.

134

KHIERVIICBY 5 Y THON I (L Fo S

(-9 BEMN0.22) O iR/ E

i

£

i

1t

£ (mm)

T A

e e Y)Y

PDA
L RS S N

DIV S ST PN

YpSsoE K
Czapck 9EX
Richards & A
Hopkins J&XK

281
323
19.2
192
212
20.7
18.3

229
35.2
20.2
18.7
17.8
14.1
14.8

220C T30 H W5 5.

YOGUR

WPt aOGES

77 115t
[lii91°8

S1000 lux (EEHE]) .

(7]
~J



#14% PDA I

WL o R

BIFH) TN (HFO) R rMERNo22) OmELF &

e (C) W A28 (mm)
0 0.7
5 2.7
10 9.3
15 16.6
20 204
25 334
30 18.3
30 0
THEHL M G301 R £
H154%& PDATVMNIHITF LY > THNUEH O 09 B -0 $itkNo.22) oWiEAd & pll
& DR
5 o pH At WA (mm)
11 27.0
49 30.6
5.8 30.9
6.9 31.8
8.2 30.0
9.2 26.1
9.6 217

20T, WEHL M T30 IBEE 5%

2) B &
MEEsLUHE

AR T F o ) K158 £k No.22 ¢, Hilbik PDA )
i (£9cm ¥ v — L2 16ml k) & &%IX 5 W w7z,
ORI F LB O BB F2BML, 0TH5
BCETHOTEMOBIET (W3 hd i) T30 11
B PR, MEWEZ G U R 2 KL T
rve, #REFBETRL 7

# &g

PEETT 2l & O BIFRIE S 11 K12 L 7z,

AHIZ0~30CTHETFL, 3BCTEERFLAD- 72
WHiE 20 ~25CTh 72 BCHD Y —L E®FDHK
20CIZB L 15 HIEREM L 722, B F o< asnhk
IESAR

3) 1Z#® pH
MHRELUFEE
KU 9 WL -5 BERE No22 2 it L7z, PDA &+ — b
7L —7"TMH L, 1N-HCl 3B X1 NNaOIl T pll &

L%, #9em Yy —LIZ16 ml iEL, #5H®
PR g | AVAY 5 N s S A 1o AR TR S A E €
FRML, 200, WERFT30 ITHBERL-E, Waimig
W Lo e L7z,
] S

W1 E B o pH & OBIRIESE 15 £l L.

AR pHAL ~ 96 DF N THOKT/ETFF LAz B i
pH69 TH - & & KUFTdh - 7245 plHAY ~ 82 O
A5 BB E TOR v pH BTN R TH - 72
pHAL Ok A L O pHO.2 LL 1o s ik Tld &5 - 7-.

4) B R E
MR ELUHE
o9 B B No.22 & Nvs, Je4f itk oo W/
TR E L JEAS L E LT Richards 8 K% Hlw,
HBHEEE FMOELEGY, ThbEMEBRELEDO
KNO;, NaNOs, NHiNOs, (NH1)2SOi. (NH:)zHPO.,
NHClL B & AT B4 Z AL v ¥ O I K. L-asparagine.

L-alanine, L-cystine, L-leucine. L-valine, L-tyrosine,



I SR DL T I e

H164¢ W Z 7-Richards® K P

=0 A TR e

W34 7 12006)

BIFHN D RAHH (R D ) R-1- 0 BERN0.22) @

S O (Y YA O o pll WA (mm)

MARR AW KNO:- 15 156

NaNO; 15 16.3

NIILNO: 1.5 17.3

(NIIL) - SO 45 16.0

(NI » HPO, 6.5 19.2

NH. Cl 44 15.6

(E: S (At A 6.5 149

L-asparagine 47 24.0

L-alanine 4.8 274

L-cystine 13 2.5

L-leucine 18 17.5

L-valine 48 20.1

L-tyrosine 47 205

L-glutamine 4.8 235

720°C. WAL M T30 H IR 48

Lglutamme T &I A, WEILLE T g 250 6175%7‘. f9em Yy —VLIZ 16 ml 4EL, 5D Y v —
mg ¥ IR B XA, 7o, RO REICH A RA L. 20T, WY
\_ﬂbOﬂ;'{iLli,iJﬁ’!’ﬁ-‘.fﬁ. 121C. 1WA =7 L =7 T 30 TR fef, wENTE *v«HlJu_Lz‘_A FEERE 2 M

A, 9 cem v — L2 16 ml JpiEL, 5D Y v —
NG KRR O IRIZR 2 AL, 20T, W
BTT 30 TS &, WA Z MG L7z, B2 m
MO BRLTHrv, ST L 7z,
LB, O MO pHIEH 16 £ EB) TH S,
¥ £
bl Ji‘ﬂ:’*%}’ 07[%]11”‘@'5@ 16 #EZ/R L7z,
TR ERLELDYT
[N L-glutammc L“lillf' C, * L-valine,
L-tyrosine THRAU THh -7z, K AHB LT L-leucine THDH
L-cystine TEH L &7, MRS AL CldfAiksiR
LI THRETHE D, WESB LU Lleucine & il
BT 7.

Wi/l &
W oAk

L-alanine 3 &

* | L-asparagine,
DN

5 & ¥R
MEBLUEHE

o3 088 No22 & v, B EZED )
N BRI & L 7z JEORETHL (Richards £ K) @t
A KMo b ZILOW, 405 KD fructose,
galactose, glucose, mannose, _. ¥ @ lactose, maltose,
Z PO soluble starch B L TZA7 V2 —
@ mannitol THE & A 2. WITILY IARF HLO sucrose 5 %

FIh B LS ITH W

I ORI ERE, 121,

sucrose,

150t —r21L—7

B R LTIrv, fRErEiic L.

BB, FIXOEREMET O pHIZH 17 KDL B TH 5.

wOR

AT & AT & BRI 17 &Kr L7

R RERD (
% R8T (soluble starch) 7%
H B glucose. mannose) TR
WC, Zili7 v a— ThobkbHor

CBEKIB X OV BERITIE maltose TH o L L 1T H
). 2\ T sucrose, soluble starch, lactose ® i C K
UCTHo7z, WHERITIE glucose 3h - & H BIFTH D
mannose 23b > & b H o700 AFOLIHFTLEI -
7o,

sucrose) B &

BUTRAFTHH, DT

(lactose, maltose,

(fructose, galactose,

) (mannitol)

6)% $

Richards X B L O Hopkms TN l‘ T, “”)] % nﬂikﬂ
DOFTRIIBOTE, W2, BRI SEIZ)
L EREK L. — U, »)’iﬁ'-l#ZJ“:}\:iin‘) v O
ERETER 1T, 72 b PR LRAEG SR TH -
7z.
BihoMBE HELT E0WKRE AL L, PDA,

Czapek %€ K. Richards %K ¥ X OF Hopkins 98 K Tid i
Fels X 28 i IR IR & 0 AR AN - 7278, YpSs %



st o) T A o R 2 BRI IS B e

W17 AW E L Z 7-RichardsEXPMMIZ BT L U > TN E (095 M 08 MNo22) @
14 % A7
we # oAb H W o it opH W de 8 (mm)
HORE R fructose 4.3 184
galactosce 1o 18.2
glucose 15 19.1
mannose 1.5 17.3
TUREH lactose 45 19.6
maltose 1.5 277
sucrose 4.5 224
% PiK uble starch 417 21.1
LT - mannitol 1.5 169
120°C, WPHL T30 H IR &
K, BEFTFAENB LY ¥ /BTl THY, ) v IR0 IS EEE Y S R & U TPl B DA
THJHX ERNT IR X O W RN TIEFM S Th - 7. L, ToZrkiE, W IBWTY ¥ :lA'.l.'.,'.'.'J;kJFkHiJjL

LICREAROD BT E L DRDAATITE - TH
W < A%, wBDERIEMIEITIEEH L v, Lol
Penicillium clavigerum 3 4 98 K TGO RE FIT &%
WAL, Czapek % XCTIZEHII FCTH L < WA M2
MENL 2L, WMEEIENEOHAAEE TINS5 D
DHLdHD GEWUE-- 1993). KEITHEWTH bR
WAEETTIE YpSs N, A EZFAMKBLO) » 3/
R R TIROLOEEEIZ LA LZIT RIS PDA,
Czapck % K. Richards %8 K X U Hopkins 98 X TI3C
X hlshs£250%

T R (PE) L M RE I Uj HER M DV T
LAHFTFRAERN S - &L RIFT, DV T PDA A LLAS
TH-o7z. LA THE RO SE, L E
THOPDAFEN L > LN TV S,

WEETT LR OB TIE, BOllEAT 20 ~ 257C

Wi wimhy 2 B IS & P TETTITE LA L A
Wb, o pH EoBRTIE, m{5~8@
[N A O B F T oy pll B8 TLEE A KA L

mLT

TiL7:
T. pl

Rich
&

T EhD,
X DHFANOEBI LV EEZ NS,

I

WYL I TH B T T RER ‘%-La‘ol«‘

ards ERZHARG W E LT, 2RO

N R

AN, B TERRELLGDIC

AT R LT E RN L 228 GO/ R RAT

7.

LT
maltos
T&H -
e

"
OB E

€,

FohilE K2 AN E LTS IL Y o s

FLEONAS R R (X 5 L AE RN % (X

sucrose B X 'L HEH{ @ soluble starch 2% ELAf

7o ZOREE Ao THhEY TR

2T

chsPPiovTns»icL ) Kot

HEREXGTVwAIEMNEmENRL. JONICMLT
o E L,

NV RIORE

B - L (1961) A IE OB EERY 28 o)k ‘:;;;J’ﬂ/]'f
Mo, ) Y TOELBPARIIBT 2 AR RAE T &
WAL I ERW LML -, KM (1938 B
ST (1966) & F I F I Celindrosporium K355 2 [
Phvilocsticta 3 X O Phoma W50 O Geili 2 LT o X
BT L7. AHTE, B 1O &0MA o9 (-
DR, DR FORFE B I CWEPE, Olindrosporium
WO R D&, M ONT oA L Y ol

60

ILJ\

FEORGNE B L oM. ) L T o B2

Y E“l

fri T MEDH 7

s EIOWTRAT S

BFDIRDEFEFD S IAF DR

ﬂ

BFDSRDMHERE
B LU

20004 1)1 19 0. B BT o ¥ — NI TR

L7

OB

Rk A OKIE L, WK, KEGTA



RSB v 4 — DA TR B

4534 0y (2006)

184 W THONTRL (-0 ) s Ok L I L BB
MBI EOWMAR DI 24T DB O NEEE (%)
(II[_;IL)Z (C)
1011 2011 3011 6111
5 0 0 0 2
10 0 25 70 67
15 2 69 60 41
20 0 75 53 7
25 23 7 0 0
30 0 0 0 0

2t AR 4% ¢ 200096 1 H19H,

PFEIXTrCEAIILER IS em D KLY v — L2 AT,
5~ 30T @ 6 BERE OIRIE T (W3 i iy ) 12 - 72
Fege 10 11, 20 1, 30 HB X U6 11 12 SR BEaRo it
FUIF A4, G HE: Tl 1o 9 R 100 i3
T RBLZ: FOIN FERATT 20 o) @@y (MU,
WAL 10 B FE) FMA L MRS RIX 2. 3

mE L7
® B
B7- 09 sk DR S & HIE & ORI 18 4l L7z,

2CTIE N0 H BV -0 9580 b » & b
O FZORICEL, 30 HBUEE -2 FOI A A
SN otz 15CH LT 200 TlE 20 1 #EAEAS 1
DY REHTAL > b, FOBMKM P LA 10T
TIE20 PSRBT O T-Z2NWUT S0 (-0 ) geh
A5, 30 1 EA L -0 FBAAL » &b ih -
7. 5CTIE 6l HBRIAUETH 20T 20 -
NAE LN, DEdS, B0
PO &R IR L 7

D= 1Y
9 ik

J38&1E 5~ 25°C OHIP T

2) BBICHITIBTOIRORIBIE
MEBELUHE
200344 ) 2 H2 55 ) 211 T, W et o
7 — N TR L 72 225" Mem&EEroBh o
B ELTOHE B0 T U 2D, RIZEALTE
FPAMREL Ty 100 s ORI & A L 7z
# =%

AN2HTEB FOIADO PO T LT
D DINZT O IR TE LR -7 4491,
ISHBID20HTIEFOIDGEDIZALD) R F5R5

NP, FOIMNA ORED 15 um RiiTH 722 E»
L, o IEARTHLEHMBILA. 5 211TIR

FOIRFOREEE 5 m U ILTHY, 2700 2
HREDIREDS ST, AR 095 Lmh» s
DIMEPFIMEINDLIEEZMELLOT, B1F0H

o
L

61

B SRR YE & > & — 4 TR

TR L7 & T L 72,

3 FOHRFOME
FOINTORMATRICET A0, 7 A0 H -
J—=ZAhuaz 4 FMOY a8z E v T Sutton et
al. (1987) W& Wb £TTHB. F2T, b
BT O FORBEITES X OHEL Ik onie
LI Wit L7z

(1) RECHE

ME s LUHE

1998 ~ 2001 20 4 2, Bhaw WFE 1 v & — NI
BT, oI RFroREdTEEHELZ. wTho
D, GEO I 30 em, KX 60 cm, £53% 30
em OAPZHENE R (5 0) &Y icfsiiornt
B S0 )3 s 7)) 6 Ty E T, PN
(1969) #%1) > DWW 1§ Venturia inaequalis TI) - 72 [
XY B TR ST NS o
WML T4bt, Z7)VEy ¥ )— (¥5F 27 g
FUEYYE0g Tx/—N1 g AWAKA4A2ml; LK.
1962) MG L/IZAIAF 295 A%, BAeWME FIZLT
APENOESS 10 cm OAEEIC 2 BRE L2, A9 4 87
T AD LI, 1998 4B X U 1999 AiE 1. 2000 4B
ET2001 HE 1 ~3 HITE T OEIZ i »72. AT A F
TSAZTZN TN — 57 b7 /) —=V%EHFL
(DA &G0 18 X 18 mm #25— 7 5 A D
WZHd PO PR RABRMET A CEHE L 22 A
PRIL 2 ootk & L7

B BE X IL I EBIFSEE > ¥ — B FE STV S
3 ZET65) 12k B

BLBE S (BGWE ke, 2 AT A
WA 2 fv 7
IS

1998 427 5 2001 EF TO D) a [ OMRETIRIZH
LI~ A IR L. FOI N FoBRIMN S & o
WREMIZZN 2N 1998 4454 H 5240~ 7)1 5 14y,



o U s IR 007

400
e
v
9
il L
j’~ 300
i
i
H
(ffy 200 |
100 f |
0 L||| .I. |ILI.IA..U..
o 120 ¢
Pif
e 100 |
0
(mm)
"
F1 BEARINENLSO) T REHREO 05
ARG (1998 1)
ARSI WL R e o v —
A I i S e 1o S - 0 1054 1
1400
I
77 1200
)
i
I L
i 1000
L
# oo t
)
600
400 |
200
% 200
K
b 150
Gom) 00T
50
0
4 6 2 4 6 2 4 6 2 4 6§ 2 i
s ] 6] 7] i
|
3 BARHEE»SO) L TRIIHHO 0D K

FHRVE R (2000 413)
BT - B R R e v — iy
WO S 2z F o) e 8 1853 M

SH3TA~6H1 P, 199454 H640~7HAp
W, 5610, 2000 A5 H 1 B4~ 7)14 4y, 5
H 3P4, 2000 255 H 2 B~7 505140, 5)16 T
T -7z, HREETITB O TN 2B
THLEROTOI N AR s h .

1998 4B L UM 1999 2B B D) M O MM & Ml

1000
I
0
\1")d 800 |
2
i
It 600 -
L
i 400 L
200
oL
[
A
it
{mm)
B2 BARENE LSO P TRAREO oS
BT IE (1999 419)
AR D A & — e
B S e o 9 e F B 2637 1
800
IS
//,)
Ué
s 600
i
il
b4
) 400
200 r
0 . e | 18a L ... .
it 100
Bt
60 -
{mm) 40 +
20 |
0

"Jl 5 ‘ Gl l T }HJJ
|

FAK BAHKEEISOY CTHEHHO 105 T
-RWGH e (2001 412)
RIS B R T o v —
BN S 2 o) B -8 0 1837 1

MEDOHHBEN 19 LITRN L FOH R MBI
SR, RS DB KIS R 7.
(2) FEEEER
ME B LUHX
LA TE £ o 7 — B C B VT, wTho R
LA 11 230 cm, K260 cm, 5% 50 cm @

62 —



S ARIL LR (RS > 8 — ) A RGBS M

5534 ' (2006)

M9 ¥ THEUNE AL O ) B oRiPLE & R & o R
B lIEAT'
LB F- i ) I FERE 2 FEH®D Y Ho
(H%E - H) (n e AP IR BRI TP
() (flef) (i)
1998 424~721 (89) 27 23 1054 1019 (96.7%) ¥
1999 426~7.16  (82) 32 28 2637 2614 (99.1%)

© AR ¢ UL B 5 — 5.
¥

AR

VA
e 3D
i 157 A

OHP 7 ¢l 2

0%,

R

FEWPUL YA IR A - e 1N 1~ PR 83 O BT

-

IS ON

455 1K

ABAZHERE R (5L, 225) 28 -IREEDED
FE ML SE CHEANIT IR R - W
G - EREE SR (/i 1991 5 ole i 5, 2000 @ ik o,
2002) wikit L, ZOBRERMEEILRLTS FOH
M-z i L7z,

FEMP L BUR IR - W L (R AR B o B I
S5BHUIRLA. Fhbh, 58 160 mm, M€ 104 mm,
AR 125 mm O 7 7 IV BINET, KT 2 U VKT
BIE S, 52T 7D VERTHR YT o,
SIS ULIZIZAE 48 mm DRAIH ) FORFIST 7 2 OF
Yy ZNvE=F—, MDS510-12) 28D fHr Hh, 1]
FINOZZ 2R UL PRI KT 45 35 mm
1216 15 mm, W18 mm O4LA23H b, A 5 DR
M OLE M- TN A S, ENICIE 24 BT 1
a4 2 B ld FJ 4 (52102 mm, #93 mm)
PO AT SR, FiEE b5 A0S Y — 1 (3ME,
Scoth Wil 7 —7"# 666) Z Wi 7=l 20 mm (ZW)W L 7
OHP 7 4 WA (mbt¥uy 72474 A% 754, PPC

L—=H—=T) vy =gy 7 AT 4 VL) HHTEM
fiofL ez Miln 4 4 L9 RAIEIZE ST HR, A

) VBB AR PERS B X 2 B [T O LB H)

63

ir.

EELITMASINI DI R T-ERAGF Y — F THET 5.
LB, ALIBNREE pliE K5 L LohE Y — b E ol
F5mmTHaH, N HIRESHEIWSILAE S 10 cm OfF
IR L 7.

CORLFIRERIZE D (O 2 HIR UGS —
FEBMARISIZUWL, T2V T — 57 72
=NV EHFL O e gtk PRI T )
VT X 300 BLEPIRGC T RIS S &Sl s ol - B v &)
BL7-.

BRI FE B Y TH 5.

GARERT 120015125 11 121E~5 )] 28 |1 12 K
B2 12001 56 1 18 H 128~ 6 F 21 1T 12 8%
AEE3 2003 ES IS I I2ME~5 H 17 H 24 i
R IE R & OFE AR G B sE L~ 5 —
M BN TS AL BN G E 7% 85,
LK ZE765) WX AMEEE v /-
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Na Ay AT ol PR o A 10 HHE S0
2 U 7= Cvlindrosporinm B850 (o MUE KIZEB#w L, 2 h
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DT, LML TS EMB LA 200346 H230. 2
DR FRER R R B T v vy — Al o RLE
DM RIS S A TR EM L. 9)I 3 1
WHmA L7, RO IICRAKREESE L &
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bo o MBRETHER L, BATANIIREL, HMEiro
FoHEMON e RIS TREM L 2 IERR B 12 3
L7
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DN OIS X DN U7z Crlindrosporium %371
-0 2 RIS DAY 29 SR U7z
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5HFTN & B Cvlindrosporium J& 23 K538 2T 55 # X
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M LOZETL2@EH2D ] LWL TS, L
U Cvlindrosporium B0 (AR Y0CTH B 2 & % By
WAEE L Twe e BIET (1966, 1968) X Uiz A L7
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W & D E VIS O NIZ X D
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B L. Phvllosticia BORA0 (A8 T BT AR 25 H
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ELTH AR RS L LEALARMETIEY) v T
MR W AZ Phollosticta TL 1 IECIR D B e, 72
“Phoma W3 A ARG FE L L RER L7z Lzt
T > TREMEBCTIE FOAML 282 £ T
SN ME ORI TH A, Sutton er al. (1987) b AR
W L8 FINMEERS e S, [0 5 W 125k — oLl B
WTHDER@ML TS,
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I oM e & b1
7z,
b

(I 11H). %O)f&b“t
RO RATHEL  OWRAE

240 R #1285 0T H KLU A w)f,./\c;t.w
7;:75") 7.

3 E E

R BCRARBBUEI R DR AL E M A T T, £0
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% 995 ol 1 C

1982). H ¥ F 2 W B4 O W N F M ciri (Whiteside.
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B oML (AAIM 9, 2000 EB1F 5 26 4)
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BRI BB REE IR L.
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2) REOBLEH
MHBLUHE
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PUEI 3. 1999 4 & 2000 4 120 i BemtH i gE £ > & — A
PAZHB T, 0085 T RE (AR :M26, B 18 ~ 21 )
R LT, BESEREE, T4bbLEENL AV EEE
IS L TWERORAZE, 8% - By
THIERARASE 2%, MOREST 2 FEICE D RE
BRI 2B L7 &b, Wy TREOETHEMKIZ AL
DERBEINH TR LT
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IR AN L7z, AL, 1B DA RA 100 H 2 b o> s
THE L W30 RIZARLAEIC B)2H107
H71 (BE50 HiE) $COMM, 5HM (L7201
. IX1d4 HFD) S50 S REE BRI S-S RO L 72
91 INCH T REZRSARIZOWTRTHA L 72
£ow) WU Y LT, ARBRIIN 2 0 LT R % B L 7oK & i
- LK &3 7e. GBkBmiia5 H 7 B (MAEK R D)
o T MBRITAL, 7 H 7 BB A S RERE R
4 f O REPIBRA L 7
0 | KEE2 199945 H24 11 (KE4AHB), 1K1
AL, LA S MAELITRAZ S0 Ra b R
T L . e . THE L7 7H9H GEESO HE) (8% k&, 8]
o ! o ] o o) 25 11 (%4697 B ICIRRED S 5 30 Ba Mz
SOR o onin WA RORAHAL 7 MUE LT, RBMIN & i L TR
U I EHINUI-KZ&0T7 BB X5 H 10 H (Fi{E
BRI DL YRR > 7 — g WD) TR L, AR & L7
0K U T OND RHEO/NHERE L DN & O (19974)
P 0 5 1 T
X WA AR L5720 o
)i H AL 0% () (%) P
N (H)
1 5.22 ~ 5.28 1~ 10 93 95.7 17.0
2 528 ~ 6. 2 10 ~ 15 83 100 62.1
3 6. 2~6.7 15 ~ 20 89 100 &4.1
i 6.7~ 0612 20 ~ 25 88 88.6 178
5 6.12 ~ 6.17 25 ~ 30 91 76.9 7.4
6 6.17 ~ 6.22 30 ~ 35 7 84.2 95
7 6.22 ~ 6.27 35 ~ 40 76 80.3 6.0
8 6.27 ~ 7.2 40 ~ 15 85 69.4 3.1
9 7.2~7.17 45 ~ 50 &1 64.3 6.5
10 A 1] 1H) 4k % 86 779 5.0
11 4 JU) M) 5 100 100 580

LRRERY W B TE R v v — IR
Y Oor&sU od%AEID - 5 HIRTL.

EWATE 9 H LI,
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P (727220 TG 11 B, 8IKIZ 27 1) 452k &
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B2 11999 IS B U A M EDLEHERR & ke OB
UL 31 K2R L7,
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WERPEEIX O 100% W LT100%THD, 1847
D OB D BB IR S04 D0 72,

AER3 12000 TIZB T A REDEFTERE L R L D
BRI o 32 &R L7z,

GRERIDNE 208 U C o U 7ot M oo B2 52 T ) BB 280
WA SNIzA, HEAL T N2 HTEES0 D% T ToORMIz
WL 72K X o k25 <, 1 RY 720 o PIgdE I
Hb% o7 45912, S0 HE~20 Hlc#E M LK

W3k U T oD RREOEFTERRE RS L ORY (199947)

Yo g I

X U G o T 18Nz D
NN AU DR () (%) P304 BB
My ()
1 7.9 ~ 825 30 ~ 97 30 100 310
2 P 0 1] 30 10.0 0.1

LB B R e > v — Y. A o 8 H 2511,

YA L OFAEIN: 5)]20H.

W32k N T on s RREOEATERR & TIUE G & OERS (200041)

RO F N

X AR AR LRYM72H o
H 1l AU OEfEk (fiit) (%) V-390 SR
EY ()

1 925 ~ 6.5 ~ 10 30 86.7 125
2 6. 5 ~ 615 10 ~ 20 30 100 1445
3 6.15 ~ 6.25 20 ~ 30 30 96.7 16.6
4 625 ~ 7.5 30 ~ 40 30 100 50.4
5 7.5 ~ 715 40 ~ 30 30 100 29.6
6 715 ~ 725 50 ~ 60 30 60.0 29
7 725 ~ 8. 4 60 ~ 70 30 96.7 10.1
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9 A 100 b R 30 76.7 3.5
10 2 011N % 30 100 2229
LOGRERETT L UL R SE - v v — . JERERAE 0 813100,
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FERRN 5.24 9 9 1728
6. 4 15 8 8 3824
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354 ) YT ONE REO LA LIEORB (20014)
R W DR EER R T 5 R 11 -
&> (1) () (fiel) V- Ya R
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6.11 22 7 7 3221
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19 11 (4B 30 HE) FTOMIMNISIEM L2892 TE L,
ZOBMRBE AL 7=

4) BEQOEEERR
MHEBLUHE
Yoo 5 M 5084 No22 2 PDA B TR #E L T
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BUOW I Botrvosphaeria dothidea 33 % . 16 (2004) 1384
IEEUZ BT 2 W OMITEIc B W, R EOEZENE 6
~ 7N, FOBRRBEOATFIN LI T 2%
Bzl SoORINELT, 6 H MguiE Tldfld
AT HHEERE 2 AT 2 72O MM DL ADINEETSH 1
6~ 7HIEMHBEEELOREELTHIILZZE ZOR
BIZHD, ZOBN TP SRBITWMBIRDEEATE B0
2L AEE V2 IUNM RS b/ B 2 | B i AL IN
BLRBOMURADPWEIZIRE EEG L YT
Bl & WBRIC A 2L 7L L%
ANTRECTHEBERORAIWECHLLEZOLND,
L LY I aimid, Mool sy,
5) Fib S 6 iy (5L DAL 10 | By
530 {58 OMEEATE < 6 )] FAJUWRIRRIL K3 4.
6] AHDS 7T HRIIBTIEE, BEOSILIE R kA
LebILBENELTHIILZ2FZTOIRETH D, wWERIE

HHIIREIIRATEDIEZT TH DAY, ERIT AN
HLTHLULARENEZVIIC N L, LTy >
IR T2 REDORZIL, /LD BFRGEZ

THWT A LIETEL.
RILBAZIOWERICEAELREZRIRL TS
BTN IS A 2 LN~ LTI &S 24 2R A

- 78

TL2H0E, NAGEBELTEILSOMIANERAT
L2H0ENHDL. MAimE K LR THITE S A )
%4 2 THhdLE < SO BT 2RI KL LT
LEERBBATELCD, A ERM L TRAT S
WAL AT 82 & M 7B AR A U724 4LE 2 LIV
ZEIIHATHEVHODRTWS (K, 1995). Sutton ¢f

TRIEEM LU BI5%ankriisnT, X4l
M L2298 59 Y o i A AT R BRI E 2R UL RAT
LIEEHNL TS, WHUNEH DY v T YEA~DE A
WAL B BETE AR (37 B A%, LN iR A AT Bt
BEBELEARRICIDAAEI LD T THRATS L
FAUE, BRI T &AL HBIBERE IR A L v o
H LAt v, 7= Sutton ef al 1 Colindrosporium B 5371
2R L 72 T RIS O W A S Nl o
oS ERM LA AT MO TN o

FEICAE IR L Rvord Lk,
fill (1972) & “fL 17 o Jonathan spot 7 EHELVE/E
PRI L AN 2 ML ORI Yo BB
ERWHPIZL, SORINELTHL D 7 LAY %0l
LU oL Az LT 272 Tl nh 2 £ LT
WAL G ANS 7 RIZBVTIE, HIEIRETISES
RIEM R OEIZ IO NS HORAZRIEL TS S
L EZLND. ThoodrBoMEE Lizw,
0 (1915) M ORI DWW T, AR
B TR B TAALE X OSRAL A SRR L S B 2
Wl A4 UHDIRE B DAL 5 S8 LT 5.
LUk kiz2 1A "0 BEa W TIf - 7= R
WL SRS Lo RmiBlgca sy
otz S50, RMBOR A 530 5 95 R & o ik
T& Lo/, W LS5 (T - 1. #ED, A
RO T HliAHT LB BB T & 4
Mof:lERHh, Uy IEANURENICL DN S
nHEME IR IR E £ 2 55,

7. V>OREORSMEEFEHE

H U4

D LN o 5 G 15 A TS S /| SN A I DO
THELR S, B TaA LIS < (T, 1915),
FHLVHHTIE 85 TRELRT W (G,
1997). AGRERTIZMH TO MR B L HERMIC X 558
PR OFAEIZE Y, hOLO FEMNMIZOWLTRZED
AN A L7

(1) BRER

HHEBLUHE
2001 45, 2003 A58 X T° 2004 40> 3 AR, UL P RA T



RIS ¥ — B A SR 0

Ky ¥y NSO R oL KUK, Y=
FI= R, CEH. AL e Ry —F Ly
TR BLY CEDG 098 (B A M26) (12
DV, BRI BUT L IAREWORK WAL 72

2000 45 0 LA 7R OBEES - 440 BGAL, EAEN
HUD S HEAL 45 OB E TR E L, EhAon;
WL WO AT 572 8J122H~9H 6 11k
BT A R T D 2R FRICL 78w A L7z

20024 0 1anFE 68 (s - 5AE) &AL, &AL
HBEIDSEMA G0 MEE T TE MRS L, SRl ON
Wi BT EIT 72, 8122 H~9H 21124
anBE 90 H CIEDET 1E036 ) BRI L g A L 7C.

2004 4 0 1A 2B (BHG 745 Z2AERL, e
HUid HEAE 60 U E TR mBibr s L, ZhlAoly
i oA 7 oD 19 )] 131,
FRUMOMNHIE 10 )] 8 HIZHA WM 30 42 BRI L 5
R A

# g

FZR LT
sk L7
BLO1LY
2001 4 -

BLw

ESEYLIECS

HUTOAMEL,
LA 7e.

o5 34 1y (2006)

WEROMNML IR L
M) OVEEEEE L
WAL PR
7 &b, "Yatrad—nF HUEITME
AY=F TR PF
| VSR RON IV 3~
O o0n 2 FEKE k9%, YaFa—nL
R BID AU 3R],

STF) YR BHELLL Yo7

2002 4%

FEM AL TR

FO— A CRLET L% LA

T B R —F TN AT pMEh o
LKD) O PR BLELE B B XU 0% A
Vargd—n P BXT CEHK A
AU BXT gt
L RS —=F T FN xR BELL D hho Tz,

2004 4578 HURIL RER . O B XU Y a b T —

RLKS

F0%<,
EYE IR

WIS AZ 3505 % % ol Al oD FLARZERAIRBLIL Y 38 26~ 45 40 VRT A CRLET EIIENEE AU,

H5384 M IZHBTH Y ¥ HNE FTRENARM (200141)

il AR () FEMAA (%) LR D OV
e L 32 100 16.8

DD 23 9.7 142
YVatra-nLF 100 87.0 7.8

#lk 122 90.2 3.7

IR 120 76.7 59

BN 95 65.6 32

Ay =%y 77N xR H 13.6 0.4

QAN R TR0 R A | D7

394 M ITBI A ) LI R VTR ENGIRSE (20024)

Al AU EC () TEIE U (%) 1972 0 O 39 B B
b L 90 97.8 181
DHD 90 100 19.1
Yara-nF 90 989 1.1
HLK 90 989 117
BN 90 92.2 109
AU 90 93.3 79
Itk 90 91.1 6.5
FL 36 778 25
IS DY LA PE 90 67.8 1.7

2L AR > v - .

% G O T i A

BLO ond

HRD

A



4048 WY 2B 2 TR MRS ARDL (20044F)

i ol AU (W) FEWALE (%) FUSH 729 oV 290 B EL
i B 30 100 13.0

DOH % 30 100 18.0
YatrIT-nrF 30 100 8.2

#Lk 30 96.7 176

AL 30 86.7 5.1

e 30 76.7 29

[E6 30 70.0 3.6
[SEEMVENESS 30 60.0 1.7

QU3 1 A A RS

BIWY 25—=%2 77T v R MUhssz LENY
72O VR R BXY oA Y MK
RS, Yarad—n O BLO R AL,
S CHDE BIO RS —F I FY Ly AT
PR R AN

(2) BREICL2HR

MEsLUHE

2002 4B KON 2003 A1z, EARFERLLE R
¥ — N 8 Wl L V0 A TIABRMS RIS (il
TEAEHEWEN) o 7 MM ALK L 7z W T 90 o #F
N0.22 & PDA VT 48 LT 720078 205 W8 L 22 1%
Hi (5.8 ~ 39 x 10° 4. ml. Tween20 & 0.02% M)
TR E L 7s 2002456 )1 14 TS/ I3 85 2 )T v
TMAG R TR SR 2 WIS EM L, 9] 2111258
WALz, F722003 457 )1 A VDl BRod ik CIERL L
9] 2 12N AT L7z, 2002453 X OF 2003 420 nvg°
b, AR IITIHMR T 2 iy b o MRS TR

WL, HMIOHICHREL, MMEIio BN s
MBS THE L2 AMFM10 AL, RN b0 %
FULE R D SRz

B R

PEMIT X 2 RO S W IR IL o 41 KB X OH 42 &
NNy AS

HAFEO T U N2 0 O IR B A R KT SRR L 7.
200248 L2 nFhoWMELEwm L7, 1 W47
DOVERRELE oD, KRB A T BLU Va3
FI= R A R KRR L TR
AR BET AL BHELL AR

2003 4 DR A& ALV ThoMiE L 5
L7z 1AM oV ENREE HEY 13 M
K&, AL, BB e BXY Ay —
FrIFI R WL

Al ) 2 T RIS X WBEO RIS (20021F)
ST ] M
i B ) ) N ]
A A UL e AL 184700 A UL 5L B L EL 1 #4700
() X gL (i) () PR L
HK 9 9 91.2 10 0 0
DHG 9 9 30.3 9 0 0
X147 9 8 25.1 10 () 0
JaFa-nLF 9 9 11.7 8 1 23
e} 8 8 6.5 10 0 0
T-fk 7 7 59 8 0 0
LA 7 1 59 10 0 0
&L 10 8 5.0 9 0 0

6 NN - Y (o BEFEN0.2200 9571 - Y385 10T 5 1 A,

30 -

9 J1 2 11 A



SRR B RRER YRR O v — D A SR SRBE IR 1L

o034 1 (2006)

H4248 U I MRONREMIZ & A0 g kB (200347)
& M P
i Pl S A TR T A L I
il i A B 5890 Ut LRNFho b A 4 5L 39 R LN o
(1) ) PEiBe £ (D) (W) I A
HiN13 10 10 14.1 10 0 0
ALK 10 3 12.6 10 0 0
AU 10 6 0.7 10 0 0
HIH9 9 3 0.6 10 0 0
Gt 10 2 0.6 10 0 0
A -2y TF) xR 10 2 0.2 10 0 0
[RDL 10 0 0 10 0 0

PTI A NH L) B8Rk N 02200 5371 (1R8I B PP, 9 )1 2 H 3890 i 4k

2) HBEE
2T NI Mycosphacrella pomi D% 121, DA

TR 2 TYSTHI S AT ST,

1990 A2 A Ml K T8 1) TAEF NI (3L <) TR )
DEK YA I F > (Pyrus communis 1., var. sativa de
Candolle) WMo "¥A 70N - L7 5—7" Yduillifa
ANBENIEARDVIE AR U7z F 72, 1999 T (3 B UL o o
Yoy =N =% o F 2 (Pyrus serotinag Rehder var.
culta Rehder) “EARS YJEZ, 2000 A2kt > 7 — N
Bl o~ v 2T (Cvdonia oblonga Miller) “{rlefiT Hees
BXuoAan P AN
(/NBEXUEIRADFE A U, SRS Ml o Yedz o BELLTE
SUE. S5 Qolindrosporium M W23 S iz X502
1999 ~ 2002 420> 5 H iz, Wi R IFE £ > ¥ — Il
BT IS MY OB E S 112 Mycosphaerella 18 18
DT O 2 BEL. WERIZ TR Y T
WEhl -THhoIEeW sl L, KHITIE AP
BT AR, WNTHORRE, BV, a8 IR 4
ElZonTilld 4.

(1) &EBEXICHTIFE

a. 43wt

1998 ~ 2000 1D 3 A2 7 - T Wl Wb
vy =Nl RSN Lr5—2 BIU T
7T AT T, REEBEONREMREEENAL R
T, TH Ry s ROk L IMe o/ R BEE
WHAVEL, ZoMBIINENC S (AL -L 25—
79N IR, T -7 A 10 HH) WZIFKER 05
~3mm, LMA, WABRMOEY L T 7T
AT TEMNRELZIROLDLE -7 (MR 12A, B).
INBEFRDO LWEHEL Tz, 2o »oBlT 5%
T EE ol T SNNTHASRNES05~3
mm DAV, 'R O~ GoRBEEZ/EL, LIl

(Chaenomeles sinensis Koehne)

- 81

WA LTARMOBBE LD, KB EOELE - T
Wi WHHE BRIZ S I T H - 7.

Wi #E12R0 A5 C
SALUH P LA (MII12C. D). B ¥4I n-LryT—

7RI T7I R DED, YA N—RIT | N—
ML, " 7V3v¥a-Ca—F4" ., "TLaA—R'

THHREaffEEL TS,
b, =Fkv+3

2000 442, UL B o ¥ — N EKT T,
WL (PAEWm I 2 WALz 7)) Flyd s itsap
Lok UFzShai R, Mo /N RBEAVE T, IR o 9
JE FAIE SR, IRkt e & 2o - 72 (R 140). 9%
B O YR IE DT IR E L TOzds, SO0 h S
MBI L3 heholz BBEDEMEIALNE, T,
c. ¥ A

2001 H4 X U8 2002 4242,

—

Uord BB F e o~ & — NI
Bio= v xa oM T WAk o RSN A
AL 7o, BT 7TH VRS SE IR, JRoh B
JOWBEAA L, AT hndma L, NN 10 1
FAUKIEAES 1 ~5mm ORRMA R, Bk
B E L7 (MK 13A, B). WM EOFERIZEAL T
WAt OGS OIBINT A2 ko7 BT,
SHIP FhHKNES 1T ~6mm OMEE, Bk~
WOWHE AL, LIFUIERH G L TRROWR S 5 -
7o (KR 13C). 11 iz R ICMENR72 1 ~ 3 mm
DO, FLEOBHREDL A SN BEW PR THRILL

HEELE &b ik olEd, AILF BIO
BN THIRAEEHEL VD,

d. 1~
2003 10T, BARIUMEONGE L v ¥ —INMIB T, REON
AW E AL 7T My o ikl L

X AEZ 05~ 2mm OINFHECHEE & 4 - 72 (K 14D).



WEERO RN HTIMIBEL T, SO nrs
BT A5 Eidhdorz hBEORMIETALN LD
7z,

(2) BEEXLS DR

MRELUHEE

ISR T ST I A PTL BT/ e o = Iy B Sty SV o
T, A ATBIOHY) U L ORBEISE 2 mm 112
DI, 70% % / — MIZ5 R L ThAH®, Rl
IEHEMF By L (ARG %) T 10 ik
MR L7z S OICMIAKRT 20k, 20— v~y s
TR A A6~ 30 ~ 60 25 Ml U -C el X4 7
%, PDACVANTEIR L7z, 20C, WERL FCHAE#, Wi
B2/ U 7= Cvlindrosporium S50 -3 % W@ AR L,
& PDA Wil A L7z 2000, WENLT T 24 BRI 5
e, A L-04 Fr2MME FeHIR T 8L, 0
WhitZ, Fioketawry, =krFy, wiius
SO U BTN IR T FAZ/E U 2 AMvcosphacrella Ig
BrDIEDPS O 2 R FordEL, 8N E Y
72.

#w R

MRS O BER & F ORI 43 ZIZ L7

A4 a3vFry, ZkryFy, VAT BITA) LB
FEONTHOREIE S L, KR Culindrosporium )& 1#
HordE S AL Fo AR EOL ORI BIRKE
N7z oS K o RN 0 8EE L XT Olindrosporium
BHRTd -7

(3) REREOEEME

MEBLUOHE

A I3oFy, ZhrFy, eAATUBIAY U

AHEREEPOERENLHT- D 9 T 5 BEK No.28,

BOHM: 2 BRI E L, PDA o e i i L
20C oW FeRERUE S R28% L 088K
RO WA ERIE ST T A 720, PDA A
OTFISRIZE S RO BTN OW ST EBL, %
NENO0~35CHOMNFT30 1 MKEEE WiEoOME
ZRlil L7z oo,
75 Epk No.22 2 v 7z,
ROUSNTEIHMITA L 72
w B

WO D PDA hi, 200, WPETT Lo
Pt YO REA LU HEERA T L
HOHL, IKOPSHEIO 7 2 b FIRICEILL 72,

o1 8iEFE No28, Nodd, No60B X U"No70IZBIF 51
BT EMIE E OMRIZN 44 IR L7 WELTR
No.28, No60 B X " No70 30 ~ 30 C, Nod4 »° 0 ~
20CTALHIL, filidvIho ks 20 ~25CTh -
7.

(4) wE

RERIZ1IIXS v — LRIV,

DR
HEts LUH%

VLI R v 7 — o4 3>, =k
FY,TAROBIOAT AN K SIS, FhE
NHIoIS2 L TOBRHTOETUIR A0, KiZ
AL TOFEMME FCHEROBEZBS L. BT
DA (DIBLTEDOIM HEAKEATL 85 - b
AL, EREFRS0MIZOVWTRESZEIL .

T k43U FY, ZRKYFY, RAATBLIEHY
ORI S DML MR (Nol3, No33, Nod7,
No53) B EUBE&HE S b2 S E 0109 B4 8
{No.28, No41, No060. No70) 22w T, ZhFH PDA
il X WL/ b roBEEZBIS L. 2 TOX

BB

NoA4, No60 3B LT No70 2 ik L 7z, Wi &40 FREFENRFNSOMIOWTFHL 7.
H434&  BHMWL o 0rEE & F ok
45k 1 fR i LR i il o BE O i e
No. 13 4wty 575 RAAGBE GRUR25 8) 1998.10
No. 28 ” ” LY TN 1999. 5
No. 30 ” ” o3 1999. 5
No. 33 I K SLOIMET GRLER 20 ) 1999. 7
No. 43 ” ” o5 - 2000. 5
No. 44 ” ” W9 f- 2000. 5
No. 47 <N An v e Hili BERRDE GRS 90 BE) 2000. 9
No. 60 g ” ALY N e 2001. 5
No. 61 ” ” o9 f- 2001. 5
No. 55 H - WA B GHLRR 2B 2000.10
No. 70 ” - HFo 5 [ 2002. 5




i RELE MBI v 7 — b A TWBIS IR G 88 31 1 (2006)
A FHMPINKD Micosphaerella IR -0 9 i 1R o0 B A & L & 0 B #R”
WaAawisf (mm)
(IIu'L IBL (CL ) R .
A4 aor v Dk FY 2N Aua e )
45 B M No0.28 47 BB No.44 55 BN 0.60 75 BB N0.70 HLUWITA No.22
0 0.7 0.9 09 0.5 0.7
5 29 33 1.1 1.8 2.7
10 9.6 9.2 84 84 9.3
15 15.6 153 144 9.0 16.6
20 247 259 35.6 15.0 294
25 26.4 272 38.2 258 334
30 8.2 0 16 9.7 183
35 0 0 0 0 0
ZPDAMNAL WENL T30 AT 8.
FA5d A4 I F L. ZRVF Y. TR AUL LA RSN K TR L7z Mecosphaerella oy Wilts -0 5 s WA oo 2 1B W FE 1L
VT
I Afavry b= A a2 <N AT #nY v VT )
HIPE %) KA (K (K O pomie Kl
(RAgh (AGFE Sty ) M. pomiy; AMIFTE) Walton and Orton.1926)
Iy -0 ) sik
it (um) 60— 125 63-110 53— 105 67123 63-115 70 = 100
RS (um) 60-123 53-113 60— 125 79-125 60— 108
T ERIE~ i sk ER I~ Wi R F EROE ~ Wi B R~ Wl ER B ER ~ i 5k -
il AR A e PAS O o i Hn
IH%
KES (um) 36-66x8-11 36—539x9-12 33-59%x8—12 38=59%9~-11 36-57x8-12 10-66x8~-10
ETE PITT~Mebsal TR~k PR~ MMl DR~ bRk 15 e~ BEMEIR
0 o i (130 g «ﬁ
IR2R R
KES (um) 15-25x3-5 16-26x3-5 16-27x3-5 17-26x3-145  15—28x3-5 126~ 266x28-42
g FMiV e~ LA DB ~HisRIE SV DE~BEIE LRI D~ 00 ISR ~ &8k 2
A £ 20 2 2y 24 2 I 2 B
{n et A gt fug ey g
O OR M~ Hepsdk, “HERET, TOIONERT 13T
Ay Fy, Ry FY, A UBLIUAY B F 36 ~66 x 8§~ 11 um, =K F 2736~ 359 X

AN 8 1L (XM 1I2E, 13D, 14B. 14E)

45 JATR L7, F BN Ok O IRREMR UL 46 AT LT e,
FIR LT U, LK~ %50,
wfhmm%’ﬁwf§ I -0 9 Bl E o ihi o & WaWE T Th 3 A
ML TR, BEEEEE, i, BRIE o~ YA1D ~

«‘deé. W ALUR DAL 2 A1 L 72,

123 um,

123 um, 79 ~ 125 um TH 72, D) i3k

27
Myvcosphaerella )& TH O A% -0 9 #% AL 2 i IIJ—IJ [EdRE:S]

BTDIBOHES
LRI EREFNREAL T F U 60 ~ 125 um,
=R F D63~ 110 um, 53 ~ 113 ym, <
W ATHI33 ~ 105 pm, 60 ~ 125 um, Y Y H67T ~
i \a o

A% 38 ~ 59 X

5 um,
60 ~
L. M).

FAR~1T Ik,

33

9~11 ym T,

25 X 3 ~5 um,

SEER Ok i vy olindrosporium R,
FoFTC~WMTHD,

9~ 12 um, ®*NLATH33~59%x 8~12um, HY ~»
WENRS 8MOf o) e [
FoI N E, EAAR 2 501
F o7 I~ 2 /M,
(O, MnT, KRE2FkAS37F
ZERYFIUNL6~26 X 3~
RNV ATANR16~27 X 3~5um, P17~
26 X 3~45um THo72 (MW 15A ~C, E, F, H~],

WA T

T g,
0~ 7HMEZ 7z



wo ke

VI B e

464 KM A O OB Culindrosporium B 53 E- T OB R S
ﬁJ\ sy J’
3Bl 1 (LIS

AK&S (um) Fra £

tA4avry No. 13 ¥ 12-83x15-3 0 -7
No. 28 * 12-74x15-3 0 -7

= i Al No. 33 * 12-83%x25-4 0 -7
No. 44 ¥ 12-76x2 —4 0 -7

< An No. 47 ¥ 11-83%x2 =35 0 -7
No. 60 * 12-87x15-4 0 -7

A1) v No. 55 ¥ 8-76x2 -1 0 -7
No. 70 * 12-61x2 -3 0 -6

2 PDAKEHY, 20C, WiHLFCT5 ~ 7 HIH%.
YO BE A O ORI
NHTo0 N A

0 ~6MaRE, NEXDME~87 X 15~ 1 um OFEPHIN

Th -7 (MW 15D, G, K. N).
Dlogkrs, t43vdhy okt =

VAR BIOAY Y PIZBECEHERETTRD
Mvcosphaerella pomi (Pass.) Lindau ( 7 + £ ) 7:
Cvlindrosporium pomi C. Brooks) & I L7z,
(5) XHEEHR
MBS LUHE

BHERIY A & 008 S T2 M. pomi [FERO W IE % B E
57280, RETEIIE LB > & — N Tl
ABR A T, BT PRMZ M 2 o THMRER % 17 72

VRS PDA KiEIC X
W (Tween20 & 0.02%i%01)
a.%faﬁfyﬁ%m
B 200046 )] 14, 1511, 4 I3 F LHL-0
I F 4 %MM&W)GY%@M(SXNWWmm
AL LS5 —0 BXY 5T 0 D
M%%ﬁ’¢ﬂ%%%*Mmf@%&WLt.itUV
P 2L D T 5728, AL UYL
LA TREREEEEMLU 13- 21328)) 29
[, U aid o)l B HIZENRENENMA L. Wio
437+Vﬁi00/3kk- AN B O (V)

DEC 72001 (0 o MR L 72
TR L L7z

AR EW L2 S51220004:6H 21 H, +4
aﬁfy%~ X35 ) 2 T NG B O 9 U A e R
L7z, VTR AON -0 9B 0B No22 &

o3/F PR (5 x 100 ml) 2 EATA-LY T —
7" RFAHR O )L THEB M L, 8 )1 29 LHZJe i
AL 7.

84

B o r Rk No28 B & OF No.30 o 73 /E-F
W (4 < 100, " ml) % 151 OB THRA L THE
PRI E Lo, HERMMMN I SRM A 1 "5 - 79 027

2 M7 2000428 )1 18 11, B o Wik & 2 Mgk
LTHL L, #HOBmR»S F 5N T ToENE
SETR I L 5 PR R WS SRR L 72 ki3 20 ~ 21T
DO I T2 S, FoRiEniio 79 AkEsic
BULBISEU 72, sh o 8K 2 W8 L7,

b. =&k rF o

W 22000426 0] 1511, =F v F Y HE o9
SRR Nodd o op 2 FIEIE (5 x 100 ml) % %
K OWAG RGN R A OB L .
720y TIAT BEE D T 20, ST Ol

WIS W R L 72 ~d< YF i 8
J3LH., ) rTiE9 18 IcEREFNIEHMAL /-
SO =R F I BE) v IR EITRA KT EEL
T2 B5022000 26 )1 15 11, =F rF Iy REHT S

U TR OB R MRS B0, ) T
K No22 o7 /E FIREW (5 x 10 ml) & "%k

REMGEHA L, 8)] 31 INIFEmFMA L 22

8O S FrEE Nod3 33 & OF Nodd o515
B (5 x 10048 ml) & LA 1O TRAL T
R J&ﬂi'fﬁ{%c:ci%hﬁzlﬁw K & 2EH
W7z 200047 HA M. BooMiEs 2 1 HFR L T8y L,
ﬁ&WA“@kAmmL PEFBE R EERM L 2
FRIX 20 ~ 21C O WS PIZ T2 WM . 2 ik i
@ﬁﬁZM%K%Lﬂ%Lt.Jﬂmwﬁﬂﬁﬁ%*%
Wegs L7z



WL AN vy — 0 A BB IER H H 31 (2006)

PATHE A I F IR R FOI R FraERNo28) BETY Y TRENE (oK
MEFRN022) Ot 4 Iy B T REITR T B9

TEREARS EPQEAL YN WY~ T 90 4 5L 1 R4 o
(hhFE) (i) V95 B B
A amr No. 28 10 10 149.0
($350L75-7) No. 22 8 8 289.8
It 5 9 1 0.7
tL4aFy No. 28 9 ¢ 2786
(5795 R) P L] 10 7 35
o No. 28 9 9 95.2
(50L) No. 22 10 10 51.1
il 10 0 0

£20004 6 JJ 1~ 21 H 37k RO A, B4 37+ SR8 291, ) 2 bl 9 11811

FEAG A

c. <A usrEEE

Yoz 1 2001426 H 15 11, =V 2 2L - ) B 150 i
Bk No.60 o750k FREEIH (5 x 10° i ml) 23R E L.
ERRET O B IS /NRIR B 2 M TR R L 7
T TN TARENLL AT S0, AL O
[CE AN TR 3N RodUi ¥ 22| DA N A s
RAAT X% U TR RO B & T 5 700,

ZOfERER WEICWIBERA L2 v AT 8)) 211,
JrTiE ) 2 i ERFREMRNALL. o<
AOB LY Y TREIEERE AR EE L

£ H 0K 5 EERE No60 3 X U No6l o537k I
BWH (1 x 10 mb 2 141 oG TG LT
M E U7z 200046 H 1311, $RHIZ 1470 ek kg
2RO O FFEW L BRI WS L2 B
1220 ~ 21C OB T2 96 KEIIA L. Z o3 o
HT AWM UBIE L 2. IO $II3EA &
L7

d. 71U rEEm

2002456 JT 14 H. A Y HH 0D B Rk No.70
Do EEH (5 x 100 mD) A EMEREE L. M
DOHY) RFATNBIEHERE R O TEEEM L. 2
Uy THT AL T S0, AL oY
FAPE TR A BB L, 3020 VYR

M2 o TRINHOREN 2 fl b7z, VT
LG No.22 o)k FREMIHL (5 x 104 mD 27

VYR EICWIBEEMLUL AU E9HSI, N ryTiER
9)j 2 HiZENREFNIEFmAA L. oAby v BLY
V2T BRI AR R W L7

ks Rl sanr, ZFrFT, TAAD

BXUOHY Y REOCTNY, 5L FKRIER Y BT
Lz, TR 2 B~ 20 Hjcy b o RS T
L. MRS L, M- 2BBo o oK
WRCTPHE LA, 439 F2, =RV FITIIERE
NIOE, = AaTESR AU Tid6 RELAL
R IS R N K A ¢ Y /RS <RV Al
# B
a. A3 F Lo
A4y F OO R FrEE No28 B L TP > T

DL 47 RIR L 72

WIroSM ok No2R 2HMLLES 3y F
ORI LI (MRI12F) BLXOD ‘5 -7
Ty AT RERVIREN S Mo R NERE L, £

AR R SN A3 4 & ) BV ) A5 o T Sl GOl D G B
MUK No22 Z LA ¥A2 50V L2 T —

70 WETRIMONENE R L, chete4ayr Y
BIOU Y TREOEMBERE S S, MR L Mk
Cvlindrosporium B H DS FICH s, B, Wl
REWEE LMo R ETHRMLBREAONRT L
2L 1N 0 OB B R LB AL T T -
77 AT AIBWTH, MK (I 8ERKk No.28) @ 2786
X LT35icE 7

HE- 9 I 20 B4k No.28 & No30 % J28E L 7z #k i 2.
O T -7 rAT O HME 3 H RISV
ERIBRD AN, RO EA U (RN 12G). ek
W PEFR D S VLR TN & WAk D Cylindrosporium J&TH 2515
P s s G BWR K EWE Lo o T,
ERWIT A LN T

b. =k 2o



S ) Y THLL TR E B R I 2 R
4848 =RV F VR (-0 00 BEMNOAL) B Loty > IR (L o) e ok
HN0.22) D=k v B LT ¥ T YT B W
M T B IS~ 789 YL ¥ | R PARIND)
iR (fi1) (fi) |- X B R
= S No. 44 10 10 85
(v K) No. 22 9 7 14
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)T No. 44 8 g 73.1
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“2000% 6 )T 151155715 - My W T % 46 B0
i .
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=Ry LENAE 8 )3T,

U2 A9 )18 1 AE W

2V AT O O S T - EERRNO.GD) 33 X T8 ¥ I NN (T -0 9 B for il

MiN022) e n A0 L0 v Y5 B Wi

SRl 508 1 Bk Il B8 R

Gl () (fi80)
<N Au No. 60 5 5
(4 ) No. 22 3 2
i 5 0
oo No. 60 10 10
(5 L) No. 22 10 10
AT 10 0

2200142 6 JTIST1 2371 - Rl i ey s A B

ZRIFTVEHNTOI R No M B TYY v T
HUWAEA N2 DRy F I BIY Y IWEIIHNT S
W IO 48 SR L 7z,

Zh R VRB FO SR R NoM R IEML o=

T KT WU VRSN E Bk L (B %
AU (KR 14C), F/420 a0 500 3% » Tl
WMEALZ U TR R No22 ML 72 =hk v+
TOER BETEMAAREAEA L sk

FIBLIOCY YoM S, EhERE
R & W BRD Cylindrosporium )G @AY 8 2z,
LBBEKEWE L -NBo=FkrF o BLo) » o
FETIE, WTRALRMEEASN R - T,

WA o5 B 50 Bk Nod3 & NoAd 2 M L 72 8 2
KT OEORRIE, AREENE QLD LBV TH
HEshiiedo7, LALEHEHILIED 10511
JERLE 2 W S LI D 722, 3mm O 1)
Hid, s (R 18 /DS B 1 B) Th HAMEM

il 42 8 )i 21,

- 86

221158 Mg i .

i & W EROY Crlindrosporium Y& D58 X 7z,
c. I AT
SOV AT -0 B EERE No.60 33 KTV &
WA No22 D=L AT B L ¥ TYJUI T 50 5T
A9 LR L 7.

TV A TR 05 R BB Nob0 ML ov L
AT AR RS IR TR & bk oy B NET & )
U (AR 13E),
R CR

Vo THUHR No22 #IEFEL -~ A
IheuwAin
BLOU T W EOBHNBE A S, FRENEMNE
E MR Colindrosporium IR A B FIT IS Rz &
BRWHAEZME LMoL A aBL 0 v TRET
i, WFRLRERIEIASh R 7.

Hf- 5 T 150 BEFE No60 & No61 % R L 7z 8kl 2
D UM O RE, ERE 5 A H BRI TR Rk
DA, BB Uz (0 13F). BR800
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504 A ) A (HFO SN M EEN0T0) B IO v (0D B e R
No22) ®OH Y BN ¥ TRFIZRT 556 5
TERE ML TR VR B Bk $ B9 J B | R TARIRD)
() () (fii) -2 5 Bt B
H) No. 70 6 6 57.3
No. 22 ) 3 8.2
I i 6 0
A= No. 70 9 9 128
(501) No. 22 10 3 5.0
e AT 10 0 0

2200246 H141 0076 (RS BIR A, D4 9 )1 2 ~ 5 H 8l 4.

I OATAERE TR 2 MRk O Crlindrosporium Jg D3RI )

SNz BBWEKENE LB o T, R
XA LNLH T

d. #Y) vkl

AV RSOOSR EERE N0 B XD o TR

W No22 D H Y v XY ¥ T YRR 23 P
30 FIRL 7z,

K CHEE O EER No70 2 ML 22 H ) v
WAL ARFEN L Mo MR A2 4L ()R 14F),
FlU T AL WEEY I EALL Y
TR H No22 Z M L7 ¥ BT E /ST
FAL INoHh ) rBLU) v o 1R MR B EL
2o, FNENERME & WD Colindrosporinm Jg # A3
SR MR s . L BIWE KR ERMG L oMo A
PBIY YTRETIE, WTRLBIKIIASH L
7z,

(6] AV FIBEEREED 5D Mycosphaerella

pomi FO 5 RAFRECEE

AT F L, R yF L, e AaBLAY LiE oM
pomi DIWTFETH Y, A L-HmEE (M 12E.
13D, 4B, E) FRIZHEULL o990 i3 ¥ i
gl LT b Ezx 005, B2 AT,
A4 3 232003 SEOFEETMIRAT 169 ha T (ULIELEL

BB RS - e v 7 —. 2004), TDELLLZ <t
Thbh, FITEALITFIIDNT, BARHE R
LSOO PR REEREL, U TR O
WELToRESEERGEI L7,

MRBLUHE

VY IBARKEREELAL T o R ORRINTEY
ML Y (N-1-3) o5 o)
T, B4 37 F CHMEARBMELED»SDLO T ORI
MEE#EAELZ. $4abb, 199945 11 A, Wk S48
Fet v ¥ —HEGICB T, I 30em, KE 60em, £
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S50cm DARMNIZE LG F S BRI N - LI F—0"
HEam ik REAY IO AR TRA S, B 200044 )] 4
RS THE T ET, 7Y DB —Z2H4i L7
ATA4Fr T A%k, WAiNE FAZLTARPNO S X 10em
O BIZ2HEEWL, rodRy2/ifL7z. 294 F
FIADKEEIEI 1 ~3 HIT IR 9REICtf o7, A5
A RYSRIT=) T h— 57 T =)~ V%
FL, (oI redfiatg 18 x [8mm AN —7 5 A0
HHICH B -0 ) B A CFIMEEZ v Tal L 72
MR 2 o frit e L.
#w OB
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TOIREAN6 TR 5 T4 T E THE S
WHEINE 5 )] 3 T TH - 72 ML o) r
Bo{ratid 3386 M <Tdh - 72

3 E B

Y dRBEORBZM 0 ) v IS L TR
BV DX LT s R IS RT
W o( Tl 19155 Al 1916b s HH U 1968 1 B 4%
1997). £2C LUK ASEEghflie U NN Rg
% 35 SRR O 17 Pk REVE % S L 72

W2 BT 1T ATIE, BT PR BX
O o B OFMPEA R Xhad, " YarT—
VR AUSEMY, LR AL BRI AL
TG BEY AS—F U FFU TR KL R
&l S A BUR O N TIRRLZIE F o s il o
WAL BEXE AN TA T A RE KDL, TV

FT= R L. ChBHOT, BN Xy —F
s Y AT, DL e, TR TR BX

AL AHL ARG Gl S 7.

L7278 T MBS0 B 1TRSEM M A S L OVA 1R
L2 X 258/ Y S, EZPEREE R,
OB, Vatra—nF B HBH 13 B
FOKT B BH R Ry SRR, AL BLOOU
B3 RO X DARC, DL B Ry —F
FUIRR E HE X FLIME EZONS,
TR AEBD 9T BXU A Eda AL PR
ThdbEEIbNL.

PAboo &9z, BN iz VL 0% 2 VBRI A2 iR
HONDEINELT, TV-6—3) RIEOEZVEHRE]
EVIRRIZ, Fah MO RS EEORENALEIZ L B LA E
AONE, ZONMLTETHROBREE L-v,

HEfmE OOl B XY DININEIoe S, 3y
W 00T, BSR4 U % AV
U7z FEULE AR vy — N =k v v
A ATUB LAY LR NIRRT L S
WAV U 72, SAUVHIN RS IE L 2o HERILL
PR KR IR F oS DI BETFO)
He -0 ERENAHIE. w3 Walton and Orton (1926)
2 & B Mycosphaerella pomi @R E —% L7z Fhow
FTHROMP KO -0 5 N 108 (No28, Nodd,
No.60 33 X T No.70) 43 X O U J s BEALAE o7 3 % (No.13,
No.33, Nod7 B & T"Nobsb) 4, PDAR £ 12 L 9
Cvlindrosporium W f- L Clz. SRS DME O N
& 3B X URREEE L Brooks and Black (1912) B XU
i (1915) 12X B Cvlindrosporium pomi DL E -3 L7z,
L7248 TR % Mycosphaerella pomi (Pass.) Lindau (7
FE N7 Cvlindrosporium pomi C. Brooks) & |nl5g L7z,

BHRBT. A4 Iy VRN TN B No28

- 88

ECUR = A DA AN D S A RN U B/
Nodd i =R v F UYL, AL AT O KT
SPEERR No6O IE~ N AT iz, BITHY YHB O
AN B NO70 1E A ) v WIS E R ERTIRIEN &
MRk D MO N 2B U X, FIR S5 EFHOW

Fhh oWy y TR — )
AN N2 b4 3w FY, ke F L. T

AOBLIUHY >OFROPEEITE BN AL
EROPARINE (W Y AT BT /A el s AR 2 DN
ENWRED Cvlindrosporium WM ANPRIZ MBS 7z L
IehionTk4awry, Zdhvyrd, wnxa, AV r
BEC) T M pomi DIl L THDL LRI N5,
BRI W LRt R Tid e 4 2 L BT
£ P OFERANED S A, Thldllgn g5 o ol
SIOEEMETH LI Ehs, VIHREWIZLEb0L
Erehb.

FRAROKHT RO T, £4 3o F BT
TN AT O TEN L MO A, EE 0 HER
AL, =R rF B TRMNBEEoL A
ol UL L=k o S RS & IR M & I beo
Colindrosporium RN EEs 7z, F-®Piko =k ¥
F L OEAR MBICBCTRORIKEE BT E
o 7ohs, AR OS5 EERRMIC
AROGFIEFTIENTE ., SHITHERND VIR
REMHTRESEETDH, BIRNAL 725 70 9%
U7 GREBRTYW, 7M. Shoanl s, M pomi
ook o VRENIZRE AR, IO F £ RHoAlERNIC
NAEL Tl Ex 65, MRt/ & 720 EAERN T
ETTEII 2N D ERE, BBV OF T oN o
HFEMIRAMIE ST B2 0. i Eo ikt
H DA E o 7o L SR TEHERN T LT A 2
EIZE DO S DR SN (endophytic
fungi) & XM T % (Stone and Petrini, 1997). L7223
TRy F U EIBWTIE, M pomi $IN/EHE LTI
FTLEEZOND. Tt Myecosphaerella g, i o hi) Bk o 1]
LT, 7F (Fagus crenata) EOWNAR Avcosphaerella
huna AT ST w4 (Kaneko and Kakishima, 2001).

H V) BTN M ORI X B R oM AT b 7
Motz AN Y ROBBIZE L TIE blotch &3 % itk
(Farr er al., 1989) 23 245, WHEECIE A > Rz
HWEIRDREA L 2B B T RosEwid F - 7o i
WTE LD o7 Gk PN X AN
A M2 2T 2D DD,

43 Fy, kR FY, A OBLTAY D
WFRIZBW TS, AN ERORBE RIZIEE RO
FOIEBAHE LN, ZHNHO 0N i) o TN
P L Hmfd oSNk g & U TRMIZM <
B LTwa I edrfisihg, 22T2000 %, 14



P RELEERRA TN 2 — D A AR R G

ARG R, ) TR T
P )il E WD T o9 I o aelial ke 2 AR L7z
Fidk, 4@ F D BARNEELSD O DR
AT ) ¥ TR & R S O -0 9 L o AR-EGH
12 (2000 %) XZIFWBTH o7z TR L 0D
WU, MO BELO(Lg (BRAFE W& T
U ITBAE R, S OMIRO 184% (4 3w F 3386
MW, VT 183 M) Thot. LT, 437
FUBRANEN ERED T T RERENGE R AR Z

Foalarzfusd, VIR BETE, I3 VT
YHOERARD M NE Wb Twd bk sh

B, ZdhRvFy, v AaBLEOHY L OBEARN KD
WBE AL 4 T F RN & M AT 2 Bl [
DIVLEDPHEEINDLDOT, TNSHOBARMHEL Y > o

HHEEZEZONS.

MARLLS B S 2003 ok 4 3 F 2 R RTE 169
ha TH D (PCILERBUS T ABLT - 1t >~ 7 —. 2001),
BHHZ T E U TR i TirbiuTue . ki i T
Vo2 THREIRTASR 2200 ha D, Y T 4 3
b ML BT A 2 S Wi ok 3
T F YWBC B TR, B ARo YU 2 I A 2
WoOlFEd SN TEL, 2O ENS, 4395
WENARAY M, pomi (2K BIFHTHDH I LA LIS
MBS, A I+ M Tidd 2 FUEON I
WA NTEL LM SN S, Wil )i T,
INETRCY » TN BELIE L TE DY GETF
5, 1997 NS, 1989), ZOZIRREINO—2E LT,
TENEZLNA.

M. pomi {2 X ZW 3%, HANETIEY) ¥ TS TU g S
Tz (AR, 22 2000). 4 37+
=RV F L, M AUBLIUA) OVTRLINIEY
CAWUIZHE DT TN (k4 3yl BL Sk
F 2 ¢ Mycosphaerella fruit spot, NV A1 : blotch, #
1) ¥ fruit spot) | &R A 2 k& AR MF S
P L7 R b 2001 sEJF 5. 2003b 5 sg 8 - U,
2004b,  SCE - WU, 20040). 7 ds, @AMIB VTR
> I (Corlett, 1991; Farr erul, 1989) M {EA*, crabapple
(Malus svivesiris) (Farr et al.. 1989) . (Brooks
and Black, 1912; Farr ef al, 1989), Chacnomeles Jg iy o
A1) v (Farr etal, 1989), 7 %R (C japonica) (Boewe,
1964) Titgsh<Twad, Ll ¥439+2 BT
=R F U EGD Puus BHE ORI EIEAB O R

<IN XU

W (Corlett, 1991; Corlett, 1993; Farr e afl., 1989). A
&% Porus I CoOREORAE WY THHTo

WEkE £ HN D,

W31 (2006

8. WEEDAEEIR

1997 42705 2001 E TO 8 Zb72Db, ) v T
LU ZOM R O IZIHT B EDRTEDRT e &,
WME OB IR O LA EN D GF 11,

a. B rodeos o9 -0k

WA ORENG & MU IS L ORI KON | TR L
WO O o5 A4 N Py E 72135 )] a5k
WML, B—RIZRWMELD O EREESESL. T
O N ORI 5 ) iy A S 6 ) AU E T
T, TORIZMML %250 7 ) KT THC.

b, AWK VREOMBE LIZ5 NI
Cvlindrosporium W% U B T O &0 s
e & LT S e pfiEn 525, LU TH 5.

b. (DN D5 D Colindrosporium W1 [-OH K

B ALY 0 B 1 18 U TR ISR L
PRI ROLRMOIAE, Y E oI R
72 PO M 2 5407 Lz WSk 12 Clindrosporium Y
RS WARIEIER RO LI, ORAL, £
AL R VAT B G Gt/ S I3 (el Ao

c. WEBIUEDEY

FO SRS BREGAINIETIEX 5 I Pyl & L1
WIS, F8TIE 4 TS FEIN G 7
WHERRI 2 SHE D, I Th T RE TR B
TE6 )] Myl s, £28 T8I Ry S8 L
L, WIFRLORBEVAZ D Qidindrosporium 815078 [ %
UL, SONEFER gl LTI &2 PR
BB, KRIGIKETHA.

d. AR UL D X OV T ORI N B4

N WIEB LR RO TR I Sk s, BT
DYWL D, KB E NN i, A
WOZHIZW T2 E2 00D, BT 098Kk
ERAHEO 4] P E 2135 )) A L7205 -0
NGEERD, TOIRERREEES.

e, ARl TAZHBITDMBH OB L -0 o

M,

WHRIE Y > T0ED, 43y, =R+,
TAATBICAY) CORMKEE L THBREAL, HIK
AL TOIEPSL TSN ERBISEL. 20T
@M il e RTINS 2
5.

73, Brooks (1908) #5 & UF Brooks and Black (1912)
A o Wi o B LTI R U 7z Phoma B 55 [
i, K1 (spermatium) TH b EHimINhriz. L-T

LThs.
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b
vV B

MRS ) 2 T B BRI CUE 1970 ~ 1980 4G, U
Y IAOEMRM DO %L 30 1T E CoRBIZ I N E
*GELT, [t ) T 10 Ny T4 20101
Bull B LU [ 30 1Ryl CFnZr8 a4 2
PEB ARSI S AL, ML, BEATSE S5, RN, 9 &
A ZHZe &L MIEIZRi R rh i, FORTE, M
IE 2 A S5 SRl L7z,

1980 L, AFa— B A F A ALRLER (DMIAD 1
MR LT PRI ORGERIYY) AL R 0,
FThRb B RO X 2 MENE YD S 2
En, FORINESRGTS A 0D - /K5 1990), F
TR RN, O AW, MR LT H S
S EMENI NI, oI ENS, FHARLLTIX 1987 32
DMIAI 24, §7:b%H Y703 — LKA FEMNT:
P17 VKA BEXOEFL Y — L KA (RN
HoonAag—nKRAD & T SU o (L,
AL BN ] oAl s UTEIITL, B o b
Mg &0z L7z, Lo, 2R 5o DMI AN
AT 280 RS A - 72T, B 1988 41, [T 10 11k
Wil F720E [P AE 20 HRUT 12 DMI A& s U7z

e, 1989).

F/DMIMGH, $HhbLEDMIAEYS L - F7 5
LAIORGHZHN T B L1280, T#IE 10 H il
ETRAE 20 Nty o llchi % A6 15 H UL 18T L,
WA EZ T IR TE LI PN ST F2
T 1996 402 [ el fe ) B LT 1415 11 #4l] ol
AiEME LTDMILEGAISAL, v2bbygh - F97
Lo 72U EAUKAA GEMT 0 Ay 7 AR,
I AhFIIL Ty —LKHA (BT R
Hy PARRAA BXOVS L - FoFL YTy
7 AKRA (W% 70 by TDEF)Y ZIIL, Bof
DIECE 1 Ml L7z OBEHL, 1998). LA L. DMI Y
A& D Bl ol B 0 L Az BB IRGR & R L 72 1996
W, B T8 THh - 728 i Tidglo
DY TR TARS LR U AR AORE. Mk
Wl 6 )] Ly s 7 AU £T GEE 10 TRyl
540 1TEYETET) OWIN, Bk & OB T s A
0MMONTL->EH% L, AWM EITHD T # %
FEELRY, 2OV LEREEADLITE IO
£ (DMI AN L RoOBA ETolkiz 13 HUL
LHT S TER LI AW St otz (HifES,
1997). T O7-88 1997 4 LIKE, w B TR 1995 41 &
TOUBRESR, vabb [HL10 1NHEu] & [#4E20
HBW] 22N ZRERBAT L, il 1

- 91

fr &
FAN MBS R R RS LT & 72,
JEAREIMAEOMIA S, TELIZTREOR TiInE D
Ze { L2zigsi bk o hTuv b (FF A, 1992
fEAs S, 2002). VR SN T B S A YR THE 42
AL OBV TE, (RN E R THE 10 1%
il & &2 1RE] ofikliz [#E7E 15 Hkgl (2
AT L7z, WA e 1 s U 7 B B R 2 5k v %
SERBEE LTI L A

2 ™ e
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Ho Jicid, 1996 LIRS, [iqEwifk] B Lo THE 15 U
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KRN Z Bk Tk e LT, BE SN, 9 EAS
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. FRLCTIRII O DMLY ANZ D WC Mot L
THANED DA O {1 7
LB, O HUTIE DML G AL 1996 B VWTiE Y
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Wt o ¥ — N TREEZ T > 7. SR nEFRInS B

D EATHW, IREIE
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07y OV KALAL (faha s 7 e — 8 KHAD o8R0t
MG L7z, B MREALZ IR AR GRS ) —,
5000 £%) ZiRmL 7.

BT 20004601611, Y7/ aFY =2
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200 7z ) aF -t 25
eV i 1250
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F 75 L 300
¥y x /v 2R 26.7
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Studies on the Ecology and Control of Brooks Fruit Spot of Apple
Caused by Mycosphaerella pomi (Pass.) Lindau

Shigemitsu Arai
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Aomori Prefectural Agriculture and Forestry Rescarch Center
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Summary

Brooks fruit spot disease, caused by Mycosphaerella pomi (Pass.) Lindau, is an important disease of apples in eastern
side (Nanbu district) of Aomori Prefecture. northern Japan. The study was conduced from 1997 through 2004 at
Kennan Fruit Tree Research Center, Apple Experiment Station in Gonohe-machi, Aomori Prefecture, with special

reference to the epidemiology and its chemical control of the discase.

I . Symptoms and causal fungus

1. Symptoms on fruits and leaves
On fruit of red-skinned cultivar ‘Tsugaru’, first symptoms appeared as black, pin-point spots on lenticels in late June
or carly July. The spots were about 1 mm in diameter. brilliant black in carly or mid July. and brilliant red on colored
surface of the fruit (Plate 1A, BY. The spots became slightly sunken as the season advanced. On mature fruit (mid or
late September). they were usually 1-3 mm in diameter. but sometimes reached about 8 mm in diameter, and were
dark red on colored surface but dark green on lighter portion (Plate 1C, D). On red-skinned cultivars like ‘Jonathan’,
‘Starking Delicious’. "Hokuto'. "Fuji’, and ‘Rolls Janet’, spots on mature fruit were reddish brown to black, while spots
on ‘Jonagold’ fruit were green to dark green (Jonathan, Plate 2A, B; Jonagold, Plate 2C, D; Starking Delicious, Plate
9E. F; Hokuto, Plate 2G, H: Fuji. Plate 3A. B; Rolls Janet, Plate 3C, D). On yellow-skinned cultivars like ‘Mutsu’ and
‘Ovin’. spots on mature fruit were dark green, with the sizes of pin-point to 4 mm or sometimes reaching about 8 mm
in diameter (Mutsu, Plate 3E. F: Orin. Plate 3G, H).

On leaves of cvs. “Tsugaru’ and "Fuji’. symptoms appeared as purple flecks, which were usually 1-3 mm in diameter
but often coalesced to form large, irregular lesions. accompanied by necrotic areas (Tsugaru, Plate 4A, B; Fuji, Plate
4D, E). Discased leaves gradually turned yellow and fell. Spots on fallen leaves turned dark brown and became

angular in shape, 1-3 mm in diameter, delimited by small veins (Tsugaru, Plate 4C; Fuji. Plate 4 .

2. Light microscope observations on fruit and leaf symptoms
Spots of fruits occurred on lenticels. Hyphae protruded through the lenticels and Cy/indrosporium-type conidia
were produced on the hyphae (Plate 5A, B). On the purple flecks of leaves. hyphae protruded through stomata, and

Cylindrosporium-type conidia were produced on the hyphae (Plate 5C, D). On necrotic areas of the leaf, stromata of
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the fungus were formed at the respiratory cavity beneath the stoma, and Cviindrosporium-type conidia were produced
through the stroma (Plate 5E-G).

3. Histopathological observations

On fruit lesions in early stage, necrosis was confined to the epidermal cells and hypodermal cells of 56 layers, but
gradually extended inwards up to hypodermal cells of 10-20 layers at harvest time (Plate 6A). The hyphae in the
necrotic tissue were 1-2 um in diameter. With necrotic tissues, lignification of cell walls was shown by phlorogulucinol
(1% in 18% HCD. On overwintered, fallen diseased fruits, pseudoparenchma appeared in the epidermis and
hypodermis, which developed into stromata and pscudothecia containing asci with ascospores (Plate 7A-F). In
addition, Cyvlindrosporium-type conidia were then formed from the stromata (Plate 6B, ().

Under microscope, necrosis of epidermal cells on lower surface of the leaf and browning of the palisade tissues were
apparent on leaf lesions. The mycelium grew intercellularly into the palisade and spongy tissues. The hyphae were
1.0-1.5 pm in diameter in palisade tissue, while 1.5-2.0 gm in diameter in spongy tissue (Plate 6D. E). In 5 days after
leaf fall, the hyphae were 2-4 pm in diameter in the palisade tissue, and 1.5-2.0 ym in diameter in the spongy tissue.
Some hyphae were seen growing in the cells of both tissues. Spermogonia were produced mainly in tissues on the

adaxial surface, though they were seen in tissues on both leaf surfaces (Plate 6F).

4. Morphology of the causal fungus

The morphological characteristics of pscudoperithecia, asci, and ascospore formed on the overwintered, fallen
diseased fruits (Plate 7A-F) and leaves (Plate 8A-F) were similar to the description of Mvcosphacrella pomi by Walton
and Orton (1926). Pycnidium-like organs and pycniospore-like bodies formed on the fallen diseased leaves were
regarded as spermogonia and spermatia, respectively, based on morphological and cultural experiments (Plate 9A-C).
It is concluded that Phoma-type conidial state described by Brooks and Black (1912) is spermogonial state (Plate 9D,
E). Cylindrosporium-type conidia produced on lesions of fruit (Plate 5A, B) or leaf (Plate 5C-Q) in growing scason,
and on lesions of overwitered fallen diseased fruit (Plate 6B, C) were similar to the descriptions of Cvlindrosporium
pomi by Brooks and Black (1912) and Miura (1915). Morphological characteristics of the fungus isclates (Plate 9F)
from discased apple fruit and leaf, single ascospore produced on overwintered, fallen diseased fruit and leaf, single
Cyvlindrosporium-type conidium produced on lesions of fruit or leaf in growing season, or on lesion of overwitered,
fallen diseased fruit, all well agreed to the descriptions of C. pomi by Brooks and Black (1912) and Miura (1915).
Conidiogenesis in these isolates on PDA plate was phialidic (Plate 9G).

5. Pathogenicity of the causal fungus

Inoculations of unwounded apple fruit with Cylindrosporium-type conidia of the fungus isolates from single ascospore,
single Cylindrosporium-type conidium on diseased fruit or leaf in growing season, as well as on overwintered,
fallen discased fruit, all produced typical symptoms of Brooks fruit spot disease on apple. And the same fungus was

reisolated from these artificially produced fruit spot tissues.

6. Cultural characteristics of the causal fungus

The fungus developed slimy colonies with numerous conidia on PDA, YpSs agar (Emerson’s agar), Czapek’s agar,
Richards’ agar, and Hopkins’ agar, while felty colonies on malt extract agar and apple leaves extract agar, both in
total darkness and continuous light (daylight fluorescent light at a light intensity of about 1000 lux) (Plate 10A).
Colony growth of the fungus was most vigorous on malt extract agar and PDA. Colony growth on PDA, Czapek’s agar,
Richards’ agar, and Hopkins’ agar were somewhat retarded in light rather than in darkness. No inhibitory effect
of light, however, was observed with colony growth on YpSs agar, malt extract agar, and apple leaves extract agar.
On PDA plates the fungus developed colonies at a temperature range of 0-30°C , with an optimum at 20-25°C . The
optimum hydrogen ion concentration for colony growth on PDA plates is pH 6.9, but fairly good growth occurred also
at between pH 4.9 and 8.2. On Richards’ agar, L-asparagine, L-alanine, and L-glutamine were excellent nitrogen

sources for colony growth, and L-valine and L-tyrosine were also good, but urea, I-leucine, Ii-cystine, and inorganic
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nitrogen sources {KNO., NaNO,, NH NO.. (NH}.SO, (NH),HPO, and NH ,Cl) were not. On Richards’ agar, lactose,
maltose, sucrose, and soluble starch were good carbon sources for colony growth, and fructose, galactose, glucose, and

mannose were also good, but mannitol was not.

II . Epidemiology
1. Development of pscudothecia
[n the field observations in 2003, ascus formation in pseudothecia on the overwintered, fallen diseased leaves began
in carly April, when the asci were still immature with no ascospores: matured ascospores were formed by early May.

Under controlled temperature in the laboratory, pseudothecia produced ascospore at a temperature rang of 5 to 25°C .

2. Ascospore dispersal

In the field observations during the vears 1998-2001, ascospores of the fungus were first trapped in late April or
early May, showing peak discharge in mid May to carly June and a few spores trapped in mid to late July. Ascospores
discharge was greatly influenced by air humidity and rainfall; only a few ascospores were trapped before the initiation
of rain, while a great numbers of ascospores were trapped in 2-7 hours after initiation of the rain. No differences were

scen 1n ascospore discharge pattern during day and night.

3. Ascospore germination

On water agar, good ascospore germination occurred at a temperature range of 10-30C . The germ tube grew most
fast at 25°C , while germ tube growth were retarded at 10 and 30°C . On slide grass, best ascospore germination
occurred under 100% RH, while no germination at 92% RH. On water agar, germination of ascospore was better in
darkness than in daylight fluorescent light (about 300 lux). In distilled water, acospores germinated at a range of pH
2-12, with an optimum at pH 8. On water agar, germinating ascospores then produced Cylindrosporium-type conidia
on developing hyphae or directly on ascospores themselves at a temperature range of 10-30C, with an optimum at
20-25C . On water agar, the conidial formation was favored in daylight fluorescent light (about 300 lux) than in

darkness.

4. Pathogenicity of ascospore
Unwoundedly apple fruits inoculated with ascospores showed numerous, small. dark green spots typical of Brooks
fruit spot disease in 40 days after inoculation (Plate 10B); on the while, unwounded leaves inoculated with ascospores

showed small purple flecks in 3 months after inoculation (Plate 10C).

5. Role of Cyvlindrosporium-type conidia as an infection source

On apple fruits and leaves on the trce in the growing season, Cylindrosporium-type conidia were commonly produced
on hyphae arising from the ascospores (Plate 11A-C). Such Cvlindrosporium-type conidia were artificially produced
on leaves of potted apple trees by ascospore inoculation, and resultant conidia (Plate 11D, E) were collected and used
as inocula for healthy apple fruits. The apple fruits inoculated in this matter produced typical symptoms of Brooks
fruit spot disease (Plate 11F). Conscquently, it is concluded that Cylindrosporium-type conidia naturally occurring on
infected fruits and leaves could serve as secondary infection source for Brooks fruit spot disease development in the

orchards.

6. Invasion of the causal fungus into apple fruits and leaves

On 1noculated fruits, most of the Cylindrosporium-type conidia germinated by 24 h after inoculation to produce
hyphae, which penetrated into the fruits through lenticels in 120 h (Plate 11(). Most of the ascospores sprayed for
inoculation onto apple leaves germinated by 24 h to produce hyphae, which in turn produced Cviindrosporium-type

conidia. By 96 h after inoculation, some of the hyphae penetrated into the leaves through the stomata (Plate 11H).
7. Critical time for fruit infection in the field
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Field observations made during the years of 2000-2003 showed that the Brooks fruit spot disease on ‘Tsugaru’ fruits
first appeared in late June or early July in case that no chemical sprays were used in the orchard.

In 1997, 1999 and 2000. field experiments were conducted to see the critical time for brooks fruit spot disease
infection using ‘Tsugaru’ fruits that were periodically bagged and unbagged. The results showed that the fruits were
liable to the disease from soon after petal fall (mid or late May) to mid July, with the most critical times in 10-30 days
after petal fall (late May to mid or late June).

In 1999-2001, field experiments were conducted to see the susceptibility of the fruits at different growth stages,
where “Tsugaru’ fruits were periodically sprayed with conidial suspension. The results showed that the fruits were
most susceptible in 10-30 days after petal fall (late May to mid or late June), then becoming gradually less susceptible
for 60 dayvs after petal fall (until mid July).

Healthy, unwounded leaves on potted "Fuji’ trees were inoculated with Cylindrosporium-type conidia in the
glasshouse. In 2 months after inoculation, the leaves showed characteristic purple flecks typical of leaf infection with
M. pomi. The diseased leaves then gradually turned yellow and fell. Any difference in susceptibility was not detected

with leaf age.

8. Fruit susceptibility to Brooks fruit spot disease in various apple cultivars

Susceptibility of fruit of different apple cultivars was determined on the basis of degrees of natural infection and
artificial inoculation with Cviindrosporium-type conidia. Cultivars ‘Jonathan’, *Tsugaru’, ‘Jonagold’, and "Aori 13’
were highly susceptible, followed by "Orin’, 'Fuji’, ‘Hokuto', "Sensyuu’, ‘Kinsei’, and ‘Aori 9'. '‘Rolls Janet’ and ‘Starking

Delicious’ were only slightly susceptible.

9. Symptoms on common hosts and cross inoculations

European pear (Pyrus communis L. var. sativa de Candolle), Japanese pear (Pyrus serotina Rehder var. culta Rehder),
quince (Cvdonia oblonga Miller) and Chinese quince (Chacnomeles sinensis Koehne) have so far been regarded as
common hosts for Mycosphacrella pomi, cause of Brooks fruit spot of apple, with the following symptoms.

European pear (Plate 12A-D): On fruits of evs. ‘La France and "General Leclere’, black, pin-point spots appear at
lenticels in early or mid July. The spots became slightly sunken, dark green, 0.5-3 mm in diameter at harvest time (La
France, mid October; General Leclerc, late September). The spots of ‘La France’ were sometimes crustose. The flesh
beneath the spots was browned, but no further rotting. On leaves, first brown fleck 0.5-3 mm in diameter appeared,
which then frequently coalesced to form irregular shapes. The diseased leaves gradually turned yellow and fell.

Japancse pear (Plate 14A): On fruits of cv. ‘Kosui’, black. pin-point spots appear at lenticels in late July. The spots
became dark green at harvest time (late September). The flesh beneath the spots was browned, but no further rotting.
No leaf lesion was seen in the orchard.

Quince (Plate 13A-C): On fruits of cv. “Zairai-syu’. black. pin-point spots appear in late July. Then, the spots
coalesced to form irregular shapes. slightly sunken, dark green, and 1-5 mm in diameter at harvest time (late
October). The flesh beneath the spots was browned, but no further rotting. On leaves. irregular, brownish flecks, 1-6
mm 1n diameter appeared and frequently coalesced with each other. The spots were angular in shape and 1-3 mm in
diameter at mid November. The diseased leaves gradually turned vellow and fell.

Chinese quince (Plate 14D): On fruits, black, pin-point spots appeared in late July. The spots were dark green and
0.5-2 mm in diameter at harvest time (mid November). The flesh beneath the spots was browned, but no rotting. No
leaf lesion was seen in the orchard.

Morphological characteristics of pseudothecia, asci and ascospores found on diseased leaves of above hosts were
all quite similar to those for apple Brooks fruit spot fungus, M. pomi (European pear, Plate15A-C; Japanese pear,
Plate 15E, F: quince, Plate 15H-J; Chinese quince, Plate 15L, M). In isolation tests, all isolates from diseased fruits
and single ascospores from fallen, diseased leaves produced Cylindrosporium-type conidia on PDA for each common
hosts. Morphological characteristics of these conidia well corresponded to the description of C. pomi (European pear,
Plate15D: Japanese pear, Plate 15G! quince, Plate 15K: Chinese quince, Plate 15N).

The isolates from European pear. Japanese pear, quince. and Chinese quince could cause numerous, small, dark
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spots on fruits of their respective original hosts, which were similar to spots on fruits of original host in the field
(European pear, Plate12F: Japanese pear, Plate 14C; quince. Plate 13E: Chinese quince, Plate 14F).

In the field experiments in 2000, ascospores discharging from diseased leaves of European pear were first trapped
in late April. with peak discharge in mid-May, and decreasingly continued to be trapped until mid July. The ascospore
discharge pattern and degree of ascospore discharge well agreed with those in overwintered, fallen diseased leaves
of apples. It was apparent that ascospores from diseased and overwintered European pear leaves serve as an
important primary infection source for development of the fruit spot diseases on common hosts. The diseases on these
common hosts, except apple. in Japan were first reported and newly named “Mycosphacrella fruit spot” (kokuten-
byd in Japanese) for Kuropean pear and Japanese pear, “bloch” (kokuten-byo in Japanese) for quince, and “fruit spot”

(kokuten-byo in Japanese) for Chinese quince.

10. The life cycle of the causal fungus

Based on the results of this study, the life cyele of the Brooks fruit spot fungus on apple in eastern side of Aomori (Nanbu
district) is shown in Figure 11.

a. Dispersal of ascospore as a primary infection source

Pseudothecia mature on overwitered, fallen discased fruits and leaves in late April or early May, from which the
ascospores are discharged. Ascospore dispersal is very active from mid May to early June and then decreasingly
continues until late July.

b. Cvlindrosporium-type conidia as a secondary infection source

Ascospores that are discharged mainly during rain periods go over to fruits and leaves, The ascospores germinate to
produce Cvlindrosporium-type conidia from developing hyphae or sometimes directly from the spore itself on fruits
and leaves. Cylindrosporium-type conidia serve as a secondary infection source. Hyphac from the ascospore penetrate
into fruits and leaves through lenticels on fruit and through stomata on leaf.

¢. Time of infection of fruits and leaves

Ascospores initiate leaf infection soon after the opening of the buds (late April), while fruit infection soon after petal
fall (ate May). Both infections then continue until late July. The disease symptoms on fruits are apparent from late
June and on leaves from early August. In the field, Cylindrosporium-type conidia are produced both on fruit and leaf
lesions. It is strongly suggested that Cyvlindrosporium-type conidia may serve as a secondary infection source, though
it is not got clearly shown by the experiment.

d. Overwintering of the fungus

On fallen discased fruits and leaves in the field, spermogonia and protopseudothecia of the fungus are formed in early
fall. Maturc pseudothecia are formed on overwintered fruits and leaves in late April or early May, and ascospores are
discharged from the pseudothecia.

Also infected and overwitered fruits, Cvilindrosporium-type conidia are produced in May. Tt is highly possible that
the conidia may serve as an infection source, though it is not got experimentally proved. Besides apple, the fungus
overwinters in fallen diseased leaves of European pear, Japanese pear, quince and Chinese quince, as well. The
ascospores produced on and released from one of the common hosts may serve as an infection source for the other

hosts in the near.

M . Disease control
Sterol demethylation inhibitor (DMI) and mancozeb mixtures, namely. difenoconazole-mancozeb, imibenconazole-
mancozebh and myclobutanil-mancozeb, were evaluated for their controlling effect on Brooks fruit spot infection after
spraying the chemicals and inoculated with the Cylindrosporium-type conidia onto the fruit. The results showed
that the difenoconazole-mancozeb mixture was most effective preventing fruit infection for 15 days after spraying
the chemical. The field experiments conducted in 2000-2002 on a large scale with a speed-sprayer demonstrated that
difenoconazole-mancozeb mixture applied, twice on every 15 days from petal fall had promising effects in controlling
the discased. The chemical had been adopted in Spray Calendar in Aomorl prefecture for the districts where the

disease 1s a problem since 2003.
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Wt 2 (Plate 2)
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X 3 (Plate 3)
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Xk 10 (Plate 10)

Czapek's agar Richards’ agar Hopkins’ agar YpSs agar
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hit 12 (Plate 12)
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XIft 14 (Plate 14)
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