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ABSTRACT

KINUGAWA, M.! and SATO, T.% (2003). Kiwifruit dieback caused by Diaporthe sp. and Botryosphaeria dothidea, kiwifruit
soft rot fungi. Jpn. J. Phytopathol. 69: 373-383.

Dieback has been found frequently on kiwifruit branches more than 10 years old in Kagawa Prefecture in recent years. The
dieback often begins at large cut ends and sunburned parts of kiwifruit branches. It usually occurs on thick branches and lateral
branches, but in serious cases, primary and secondary scaffold branches and trunks are also affected. Phomopsis sp., Fusicoccum
aesculi and several other fungi were isolated from the diseased branches. Both isolates of Phomopsis sp. and F. aesculi were
pathogenic to kiwifruit branches. The two isolates of Phomopsis sp. were also pathogenic to fruits of kiwifruit, satsuma mandarin
and apple and to branches of peach and Jananese pear. The two isolates of F. aesculi were also pathogenic to fruits of kiwifruit.
Based on morphological and cultural characterisitics, the causal pathogens were identified as Diaporthe sp. and Botryosphaeria
dothidea, which are the same as kiwifruit soft rot fungi.

(Received October 16, 2002; Accepted May 1, 2003)

Key words: kiwifruit dieback, Diaporthe sp., Botryosphaeria dothidea, kiwifruit soft rot.

i MH& K UHE

i

BRI I W THIIR104R LA LoD 7 4 7 )b — Y BT, #
O—FR, WER, Fh, IOICHELWEAITE®BME T
hagENRELL (Fig. 1A). ThHORRNT» O
R O HE - B8 E 1TV, D HER DB Phomopsis JB
I U Fusicoccum BB B L, #BERERR S TITHIER
BORERIT-7c. CORE, KEESFY A 70—y OH
WETHH L@ L (I - (EHE, 2000). 20,
WHREOSE MR TR bb, Digporthe Ak LU
Botryosphaeria WA &0 L7010, Zh HORRFEMEEIC
DWTCHE IR 21T - kSR, FU4 70—V RE
REFRE O > 5 (B A4 B #, 2000), Diaporthe
sp., Botryosphaeria dothidea (Mougeot: Fries) Cesati & de
Notaris & F—fiTH VD, FHEEITRFEBWHZT Tl < Bk
NERI$T T EBESL -7 (&I - 1R, 2002) O
T, FTOFRERIZOWTHET S,

FEREOSH 199845 A, FIRTORF YA 7 )V—
VD BHF 1I50AROREE A RE L, WODHEA T - 7.
BN OSSR AT L, BP0 e & RS O
BRASEN O 18247 0 3P (4~5mm ) #1445
R E2DOmMOSEERE L. SNBETX 7V a—Ibic
FIS0RPHIBER L, R\ T 3 RIS U T LB T
1~ 2 MIRmRE L, BWRTHRELL. Ok, BE
BH LTI KD Rk U ook 7 F Ay
77 A B HHSER (PDA) BEHUCEIR L, 25°C T120HHIE
By (GRYAE L nEs8 =7 (BLB) %0FR) - 1205HRE
BT T2~ 3 HEgEL .

FREOHEBRLAE ik LICBR S his4+
W, AT, BRUFOI®E, FOI, TOITF%, &
7o, SRR, SHETIC oWt PDA B B S T
e DICOWT L, S0EOHMMBHE L KESOMWELTT

U B S 23 (FF762-0024 SRHATF R0l iH6117-1)  Fuchu Branch of Kagawa Prefecture Agricultural Experiment
Station, 6117-1, Ikeda, Fuchu-cho, Sakaide, Kagawa 762-0024, Japan
2 Sk IR SE AT (FF305-0856 -0 <X &2-1-2) National Institute of Agrobiological Sciences, Kannondai, Tsukuba,

Ibaraki 305-0856, Japan
* Corresponding author (E-mail: MKinugawa@aes.gr.jp)
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v, BESR (BB, 1994), (B#, 1996), (Pennycook and
Samuels, 1985), (Sommer and Beraha, 1975). (Yamato,
1976), (KFN, 1986) Offi & il 7z, SHEEHIZ >V T
i, WROBB LI CIT- 7%, &k, Fusicoccum [BH
oW, Rk (B dothidea ; MAFF410083) % Fi
WL Az

BERNBEET  Phomopsis J&H 35 & U Fusicoccum J&
B L DICERE 9 em © PDA PR ORI, B 5 mm
DEWHROWHET + A7 %@ %, 5, 15, 20, 23, 25,
30, 35 B LU 0°CIERT T4 HEIEEL, R
LHMHEE RN/, Phomopsis IBH Cidik & 2 EHEE O
EWIEE EOEE CTHETBR OV WERREO S HLRE
7Bk PYT, BLUZHKBCOMBEE OBV EEE %
TH EICIRBOERYEA L, 04T O RITFRER
BED D LRI E/ PKT @ 2 k& L /2. i,
Fusicoccum B DWW T, SHHEE OB WK EGEE
DEBERED 5 LKL B BST, RICHOMEEOE
REAFEOWEMED > LREMEM BKS B LUFD5 )
FHRBEEKSAL O 3 W% BEH (B dothidea ;
MAFF410083) S L. %k, BMTORBR TR
Phomopsis [, Fusicoccum JRE & bIZHIGTF 8L 788
PR gl L /.

DREEBKROREE

Phomopsis BE FU4 7 NV—YORERE, IhYv
BRUVVITORE, T LUF ORI L TR
BT - 7.

FUATN—Vk A D 2 FER (B ~NAT—
F) BRUSEER (Bl N4 7—FBIUFINROE
B B IO L CHEBEPYT 2 W CEM% 1T -
fo. 2EEERICH L TREHHEBOAE, JEERKICOW
TIHIEG BRSO TIT - 7. BEEE TR, BLnNy
AT RIS RIF L ¥C, iF7o8oc A A TR
R L CHEMAICY Y e o7, 24E4ER T, SO

MICHEER (1.6%x2cm) %EE, CHERERTELY
TR CHB L, COEPBRS T LA N, 7%
B, BERICH W CH A1 PDA 85 C 27°C 10~ 14 H
BEAR LA d T, LUFOFERIC b RBROEME % L
Joo BAFEAERITIE, AAETIREIE (4 x 1098 /ml) % &
% 2R & AR & MERIC 35 7 4 WA E
7o SRR CIE, RICHE DU R o AT R
ERBRDTTETIT - 7c. 2 R4 R M- DA
T ANAT—F TR L TI9994E10 A 12HICFT » /.

SRR NRE M/ VT NAT—F" 3K,
AR AR LT, AT OCER T ARICHL
TRMEL0A 7 BICT - 7. R L JUBESHNT, 4
L 7= B IC A TEIRIE A B O N7 S CiF » 7. NV T TS
SO IR R A ATHNIRY, Hiihs JUREE
ORI LKA D RPN, FRAL & OB R
25 EER & RO F R CHEBE OB ML T - /o,

FU A TIN—yOYDK TS T HRERE PAST
W CHEBEM YT 7. 1EEE (B 10k2ES
40 em IC¥Y, TOpRIIZESH2om X< B 0.5 cm
DOHEFAIZ 2~3 mm HIfRTREIRICT 4 7 THE 2T, &
DI LR L U St CREE L 7c R R B & L 5
57 4 RN, ETE, VIDEOEES Y —h—H
DKIZEEPB L DICAN, £EERVIFL/ETEN
25°C OB IER 2 (12R5HIIRII - 120G ) K RFFL
7o BERRIZ20024F 2 AL1THICITY, WSMCEOEENRR
b4 AI0EI, RFEME S EMEOBEI ML L L
BOFHE T - /.

T A TN—YRE  PYT b JU PKT O k% H
WTCHT o7z, | BRRM - D A5 - M & DI 10K S
DEEE L 2. BIADHEA TWIRWEIVIESE (NA T —F)
KB IROWAKAFTHHICBEE L, 7067 )V a—)IVEEE
LCEmMBEL, BEKTHRERIEL CHW.. 5%
FECHL, KBMHEL 74~ 5 KOS TEANFIEILL 7218,

Fig. 1. Symptoms and causal fungi of kiwifruit dieback.

A. Dieback of kiwifruit.

B. An ascus of Diaporthe sp. isolated from a branch with dieback. (Scale bar 20 um)

C. Vertical section of kiwifruit branch with dieback from which Phomopsis sp. was isolated.

D. Ascospores of the Diaporthe sp. isolated from the dieback branch. (Scale bar 20 pum)

E. Vertical section of a rotten kiwifruit trunk from which Fusicoccum aesculi was isolated.

F. Conidia of F. aesculi isolate BST produced on PDA medium after about 20 days. (Scale bar 30 wm)

G. Ascocarps and pycnidia of B. dothidea formed on cracks of kiwifruit trunk surface.

H. Pycnidium of F. aesculi on dieback branch. (Scale bar 150 um)

I. An ascocarp of B. dothidea on dieback branch. (Scale bar 80 pm)

J. Asci of B. dothidea on dieback branch. (Scale bar 50 um)

K. Dieback symptom on kiwifruit branch after inoculation with a B. dothidea isolate. Pycnidia of F. aesculi were produced on

upper part of inoculated site (arrowhead).
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A% SPRIBAE 1A

PDA B3 (W 1x1.6cm) #AGHMMLCEE, O
O FICEER TS LcBilEme s, REaFLTRY T
FUVISTHE, 25°CHERMBAICHRREL /2. T
i, BRI E DT o IR L RO E
TIT o 7o, IBEDHERIKAL 3R & N A R & MR H B
L, WEORBELHFEL, WS, OEMEE O M 1T
-7z,

IHVIRE BN BIRNVINT AFOR y TS
N7SERORE (R8T FEEM) EEL 7. 1 kR
To O AU - SRR & T T0ORFEF o E L A IR
LT TRERE BWEMNE, A T — Y R
g A L ATIE RO T T - 7o, SHETRERO
W, WHEPYT & PKT &SI 4xX10E/ml & L
7o FWBIROFED RSN 1 » A, REOH
B SRR O MR T /e,

DRGS0, MR L D ISR S
NCwsrY v (Ffli: 5U0) &5 REFOILL. Lk
DI NV REICH T HEHE L ITIERERO T B E .
BERFEOSETEEROREY, WEkPYT L PKT &b
A9 2.3% 1078 /ml & U7, FHBEOSRERMER D 1/3 103
L 7o B 3 IR OBE A 21T - /o

ek ERoTe (B BEHER) o1 FER
HHCCHBBEEOAETT 7. BEEPYT &5 LU PKT
RV, TERRMD 5 AL o BB RO
F7 A T IN—Y O FHEMICHE U A, R 20004210 5
16 ECATY, BEE & RIAE D B OB O M2 7 »
Ao /.

TR VRO DR (Rl S8K) I L, 2001
8 A2 RICHBEMEIT - 2. BWHPYT B LU PKT
MR L. BRI B LEROF T A4 T Iv—y DY) K%
MCHE U Ao, 1 RS2 0 0B 2 a0 U A, Sl b
AT AR S I IR B O N7 iy 3 M
I, RO ST - 7.

Fusicoccum BE

FIA TN—IKE 0 JELER (NS T —F B LUER)
RO, ‘ANAT—F K, FHETEOAE, i
R I OWTIREG M S O TiT» /2. BKS &
BST @ 2 Ei#k %t L, EFED Phomopsis IRE DO F7 4
TN QAR B L FRRO N T, WA %
W BT 7.

F A TN —Y R ¢ Bk BST & L UFO D T sk
HikE KSAL O 2 RIS DWW THT - 7o, Bk BST O#HiT
i, Bk KOEEHER L HIC NAT—F" 10RFEE %
U7, E7, EHEKSAL QM T, Bk JUEG

P bic R L OCEER O2REOXENLNI0RHE
T L. IO Phomopsis BEOFT 4 7 IV—
RIS DR & FRRO T TTT - 72,

Tr¥s, ELO Phomopsis BH ¥ & U FusicoccumBEIC &
AR BERARBROSH RAEREREX Cl, BRI & L CREKD
%\ E PDA B % A CRIBRICALEL L /2.

TREEOREMEOLK #iEzo A T7—F Ol
4R % % FA N C Phomopsis IR & Fusicoccum JREE & O
FED M % 4T » 7. NV F 51 K 5 BEHG AR & BT
WA L 2iEAE, WRE & b IC EROF T A -y 2
~ 3ARAARIT R B BRI & FIE BRI L C20014E 8 A
7 HIZAT - 7=. Phomopsis BEIC2WTIE, EFROBEKRT
PN B#E PYT B LU PKT K2 C, =7 B oM
BEOE VIR A TR IC IR B O B L I e A
L, o BOETOWTNS L IBRT BRI ORED
THEPOT, LU ThICROWTHMEEOBVWHAED
B TR & A EDET R L &\ WEBREEO R K
PNT Ot 4 Wkk#w B\, ¥72, Fusicoccum JBE T,
FO 5 T ikOB KSAL, EROBRRCHH L 7Bk
BST, kA nyEsr LIRS IR E 8 Ui a 5 6 4 i
L7k BDT, BIUBINROERFY A 7)V—Y i
X 0 RN AP BN EOR N G L
7-Hitk BHT OFF 4 Bkka BV 7o, BERiER, BURTHIAERA
Ron7afic oW CEEOBS ML T 72, £, Kt
HEBRODETORESEF 0 —F—DLEILBIZ LD I
L, FRERE & OBfR A I~

& R
s & U BE O & SRR
RO L, BN OMINERBEE R B0, HY

L & BAEE O EIARELL (Fig. 1C), MIAYRE
WHEER &e 5. RERE, BoKERE)D O HEETH
S ORIUARDIRED, BORRANESHERL . £
DO, FRHBOHERICAEN BT T LIRS ER % &2
LCHEONFITELEL T (Fig. 1E), BaE8iEEd 54
ERBD. BOPFRIBEINTIR - THRFR S, Biliho
Rtk RO BLFHE M. FEHRIEES DEIT L B8
BB, BHARTERESRDR L, B 106E L) LD Tl
S5, ERIPEAE P 0ME A, 2L THEMETL
TeBBHT TR A A,

Bl IR % 59 B 20 B, Phomopsis JBH (B
#33.7%), PhomalBEE (12.6%), Coniothyrium JBH
(10.1%), Fusicoccum aesculi (8.3%), Epicoccum B
(5.2%), Alternarvia FBH % & U Nigrospora EH (2.2%),
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Cladosporium JEE (1.3%), Pestalotiopsis B (1.1%),
Fusariwm JBE (0.9%) Ho@iShi. BShERE, 4
HEX N B RREOEIC b &F, [JERBECTH - .

REEOHES S UHEE LOHEER

Phomopsis BE AN T, FO 2, #Hisk
DTN BA ST DRI L, BB~ T, k&3
FEEET 153~847 X 255~561 um Td D RO LD
FICB R FICEHL T, TO2E, BTAE
%, TAHIC apical ring #F L, 8 MDFD D% HF|
L EFITE S, K &SI 39.5~53.3X6.0~T7.8 um
THY (Fig. 1B), FOSMTFI4EE, 2 Mla, RAGEET
~RHREAY, WS TCUN, KES1E9.1~13.0x3.4
~5.2um CTH -7 (Fig. 1D). BT 0> T k%

Table 1.

PDA ECHARL /#5558, B ELICOETFREERL, o
BRUBHMSETEBHL 2. fikh LoghFRizsE
ETIERESH, B0 75 Ao TRENTEL, TED
FEEERAOSNah o, SEFEROKE SITHBET 140~
600X 90~470 um TH»7c. o BHETFIR, K £
BHECER 2 MOMREEGA, KESE5.2~9.1%x2.1
~3.9um TH Y, BMHAEFIIMIY, e, HMCX
X1 18.2~29.9x1.83~2.6um TH-7z. ThHDOF
fEiE, Be (1996) BMAELCFY A4 70—y RERRHE
B (Diaporthe sp.) B IUKF (1976) BWEL A h v+
WINB TR (D medusaea) DIGHE EEIT—FK L 7o,
Sommer (1975) PEHML 2% 4 77— stem-end rot
OFFE O L D PR K &P/ (Table 1).

Morphological comparison of kiwifruit dieback isolates with other Diaporthe spp.

e ) Kiwifruit :
Kiwifruit dieback isolates Klwg&lg;gg rot stem-end rot blg’fﬁ:ﬁl %Saiégtgeen
Character (PYT, PKT, POT) pathogen
Diaporthe sp.? D. actidiniae® D. medusaea®
On host On PDA On prunings On PDA On PDA On citrus
Perithecium
length (um) 153-347 — — — —
(average) (224)
width (um) 265-561 — — 150-460 250-800
(average) (375)
Asci
length (um) 39.5-53.3 - 43.7-66.3 — 29-40 38-58
(average) (46.5)
width (um) 6.0-7.8 - 8.8-12.9 — 5.2-7.3 7-10
(average) (7.1)
Ascospore
length (um) §.1-13.0 — 10.9-16.9 e 8.9-9.4 9-14.5
(average) (11.1) (11.6)
width (um) 3.4-5.2 — 3.8-5.2 - 3.1 2.3-4.5
(average) 4.1 3.1
Pycnidium
length (um) 140-600 134-567 — - —
(average) (308) (304)
width (um) 90-470 391-927 — 250-1000 150-500
(average) (208) (675)
o-conidium
length (um) 5.2-9,1 6.5-10.4 5.8-10.1 — 5-9
(average) (7.4) (7.9) (6.9) 7.0)
width (m) 1-3.9 2.3-3.9 2.1-3.0 — 1.5-3
(average) (3 0) (2.9) Q.4 @.1
B-conidium
length (um) 18.2-29.9 20.8-36.4 17.8-33.2 — 17-36
(average) (24.0) (27.8) (20.5) 27.4)
width (um) 1.3-2.6 1.0-2.6 1.2-1.7 — 0.7-1.5
(average) (2.3) (1.8) (1.6) (1.0)

—: absent or not described, a) Kajitani (1996), b) Sommer (1975), ¢) Yamato (1976)
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oW OB M4B

R 15 4 11 /9

Fusicoccum aesculi FO Dk LU HEFRIE, #
FORATICHERL /2 BRETE (Fig. 1G) PUIHET 5
CEREL, A—TERNCRETIHERE~I. TOS
B, B CERBCAFROLDMEAL, RKRESIIAE
T102~219%x128~184 um CTH - /o (Fig. 1. FD S
i, HEFREMHOEILTEL, ZEEEHFL, CAB
WT, FO5RIC S BOFD D faTF & Byle v LHEIITH
WML, K& 96~145%15,3~20,4 um TH- 7 (Fig.
1. FOSRaFiE, e, Bk, RH%eoLRINE
T, KEI1122.0~32.0%9.0~12.8 um TH-7c. HF
D> T % PDA B L TR U7 R, F. aesculi
DR, DPETERBIUTEFEBR L. HHEFBROX
E NI T 160~490 X 120~350 um DL DA% - 7c

(Fig. 1H) 28, 2ZA@A& L TIEAS 400 um L EK RS S
DHBEEIN. FETFREOMRIET O IRE LITIER

BT, MEESTIICMRE, MEOSETFHELEL, ZOEM
CalFFIc LD oETFr s L. SEFiE, K, B
fa, e LRSI TS S wE (R IR, K

Table 2.

%11 17.7~26.0%5.2~9. 1 pm TH -7 (Fig. IF). X
AR FT DK ESE A 9~T.8% 1. 6~2. 1 um TH -
7=. PDA ¥ Chs i&bﬁﬁiﬁfe i3, MOE~KEDOMEIR
TR ~YR (a2 R CREIIKB B -7 KPE
HROMEZBOCTHEETH > 7. INOHOBRER, BE
(1994), KFn (1986) % & UF Pennycook and Samuels (1985)

ORWLIFY 4 7NV — Y REWBFHE B dothidea
(Mougeot: Fries) Cesati & de Notaris DJEHE & iFIE—HL
7= (Table 2).

HREFTRE
Phomopsis BB OBHRIL, 10~35°C OPATEF L,
AT C I B WTIRLEF LR, -/ (Fig.2). F. aesculi D

BRI, WIBEE B dothidea (MAFF410083) &IEIEIA
BB 10~35°C OB CAH L, 27~30°C THWDEH
HigbLEL» -7 (Fig. 3).

AEEB ORI

Phomopsis BE 74 71—y D 2FEERK(NAT—
R) BRU3HEAER (N T—FBRUER) I L TH

Morphological comparison of kiwifruit dieback isolates with Botryosphaeria dothidea

Kiwifruit dieback isolates

B. dothidea (Kiwifruit soft rot pathogen)

Character (KSAl, BST, BKS, BDT) Kajitani®) Yamato® Pennycook and Samuels®
On host On PDA On prunings On PDA On host On prunings On PDA

Perithecium
length (um) 102-219 — 210-320 — 100-200 150-250 —
(average) (154)
width (um) 128-184 - — — 100~-220 — -
(average) (146)

Asci
length (um) 96-145 — 108-180 — 80-125 75-112 s
(average) (119)
width (um) 15.3-20.4 — 15.5-25.5 — 15-20 18-20 —
(average) (18.0)

Ascospore
length (um) 22.0-32.0 — 19.5-34 — 17-28 19-27 —
(average) (26.8) (22.8)
width (um) 9.0-12.8 - 8-14.5 - 6-10 §-11 —
(average) (10.2) 9.3

Pycnidiium
length (um) 160-490 — — — 80-350 — —
(average) (261.6)
width (um) 120-350 — - — 90-300 — -
(average) (206.1)

Conidium
length (um) 17.7-26.0 16.3-29.1 - 16.8-29.5 13-30 - 20-26
(average) (21.9) (23.6) (23.1)
width (um) 5.2-9.1 5.2-9.7 — 4,9-8.5 4-8 — 5-6
(average) (7.5) (7.2) (5.4)

— absent or not described, a) Kajitani (1994), b) Yamato (1986), c) Pennycoock and Samuels (1985)
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Fig. 2.

80
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Colony diameter {mm)

5 10 15 20 23 25 27 30 35 40
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Colony growth of two isolates of Phomopsis sp. at
different temperatures on PDA for 4 days.

—e—BST
~a—B8KS
—k—KSA1
—o—MAFF410083

5 10 15 20 23 25 27 30 35 40
Temperature (°C)

Colony growth of four isolates of Fusicoccum aescull at
different temperatures on PDA for 4 days.

BEPYT #8efi Ui, 2 4 RE MR cil, #1E
L7229 RC ORI 2 ~ 3 HMBICHEDOZERE, %L X
U EmOB L WERSM R O, B0 14%13, 4
r ABICH S ENARIEL /2. D OB IIHTEICIRES X
Dot BERROBEE HE I REBELAKR, BR
B & FRRO BB TR AR O & LT ETICIERL
T, 3EERAGEME I, #ELLNAT—F’
O R EFL & RROERA R S, BERERICBEL
SERDEONN, BRI ES L7z 1, ‘B
T, KD OBRRICHEMEBOI0B LS N4 T—F’
0L WERSAUERAS R SN, R O50%1E, %
OAERAR 1 » BHBICIIASIE L A2 E4, D O50%1E
KB E S - o, BEMICBEEERA R Oh
7o SO OEBRNIC X 04 U R B & O RIBEE A
O, PHESEOMESN. MEEER, ¥ JUHRmEE
X CTREHNEEEDL NG TR T ‘A
7 — ' R CHEE PYT ISR L4 - 72 (Table 3).
FO ST HREROF T A4 7V —Y 80 FEHER T
W, B OSSR NERA R SN, FEL» O
BEOMDME% 1T - 7ok, PDA 554 B C Phomopsis IR
D o B RU B EGETFHIER T DEES 5 EES N,
FIA TV REAOHFHEE T, BERPYT &
U PKT OWENOBE & M L 7 REO IR 1T RHEIK
R L FRROFERABZ S A, £, BT, 3
BRPYT ML 7210 ED S B 5 BRICIIF/HEN A SN
722, B PKT 2L /- RECHBROLRON b
7o, FREEOTREE» O EME SO MES h/e (Table
4).

PKT 5 LU PYT OBk A MEEHHEME L 72 I h v RE

Table 3. Pathogenecity of an isolate (PYT) of Phomaopsis sp. to kiwifruit branches

Pathogenicity®
Age of Kiwifruit Inoculation Number of diseased branches
branches cultivar method / number of branches inoculated
— + ++ +++
2 Hayward wounded 6/7 1/7
3 Hayward wounded 3/3
3 Kouryoku wounded 2/4 2/4
intact /7
Control
2 Hayward wounded 7
3 Hayward wounded 3/3
3 Kouryoku wounded 4/4
intact 7/7

a) + + +: Severe symptom with typical dieback, + +: Moderate symptom with dark browning of
branch, +: Weak symptom with browning of branch, —: No symptom
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Table 4. Pathogenecity of two isolates (PYT, PKT) of Phomopsis sp. to fruits and twigs of fruits trees
Pathogenicity
Isolate gggﬁgztion Fruits Twigs
Kiwifruit Satsuma mandarin Apple Peach Japanese pear
(cv. Hayward) (cv. Aoshima) (cv. Fuji) (cv. Hashiba) (cv. Kohsui)
PYT wounded 107100 — 5/5 2/5 10/10
intact 5/10 8/8 0/5 — —
PKT wounded 9/10 — 5/5 5/5 1/10
intact 0/10 8/8 0/5 — —
control wounded 0/10 — 0/5 0/5 0/10
intact 0/10 0/8 0/5 — —_

a) Number of diseased fruits or twigs / Number of fruits or twigs inoculated

W Rl B, 1975) RGN, EEEIsIESRESI
(Table4). PKT B XU PYT Ok e H ML A2V
VOAREFOITARTI, U IRFE GlEHE) (RH - ]
H, 1968) & FERICEAMIS A bl & L A8 t OTR{L Ik
BRI, EEEATESHS . EEEE TN R
bhigiross (Tabled).

EEMANORBEEM T, Bk PYT 2L 25 KD
BD>bH 2 KIC, EAHKPKT LML R 5 K9 ~XT
I, RETVARNRE (BERTF, 1972) LRERORE G
WL B O LSRN R 6N, Th bOREE) HEE
WA S (Tabled). Fic, T OEDEICHT
A EERTIE, B PYT 8 L 2ok 04 ~NC LB
PKT ##M L /210K D D> 5 | KOARIC, % PO
KEBERBRON, BEMHORRLTICBEEWL BEA
OEEMHBE SN, BHEIE SN (Table ).

L BB BT, Bk PYT OJF Bk PKT
WA S OB R S hoe.

F. aesculi 2HWMEHWTHE I A 7 —y 3FEER
(NAT—FBLUERR KWL T, Ak kU miEE
ol CORE, EMBKS BLUBSTICKAHE
BT, Wihd LD Phomopsis B O & & Bk
WO 2 ~ 3GERRIC ANAT—F B&U HE I
OFEWE, I, HEBOMLWEES RN, TOR
BRELMCEL-7/. SOB, ~“AT—F oW T
3 L WIRBOMERIZ L SHTER R 6N, X TOHHM
W BELTERDPBEBEINZDATH /2. LrL, &
OIS OWTIE, Bk BKS #ClriBh oM R A E L <
1 ARRICERRRE D33 HHEFE L, 38 D D673 DFEAEHRIC
BEERMER I N, £, Bk BST #E Tl
BA TR 2 IR U 4 » ABRIC2 X ORICHIZEN R &
. B DTSR OB BEEER AR h, R

B O, ANAT—=F IR LT
BN/ E, Bk BKS OB BST IHAT
FREHEARPHWERA RN, ChODEMICLDE
Uzl JUBEESE, O, EME B
foo EEEEX TR, WBAEMX & RRICER N EOR
RSNz o7c (Tableb).

PR (NAT—F) T B BST I L HEMmEHAR
ORI, HHEHCIT100% DORENSTEFH LB, 845
BRI ClI40% DAREH L 7o, F O D faF kbl (KSAD
OREICR T HEMTHE, BR, B oOmMREL D
A, EEHEEROWFNICRSWTHI00%FH L7,
R L RED ST N THEER I HIH S

TR D LB

Phomopsis BEH I L U F. aesculi D% 4 Bk % g3l L
NA TR D AR B H G L R
DI H AT - 7855, Phomopsis JBHE Ti33EME 2 ~ 38
#, E£7:F aesculi BT 3 ~ 4 BEBL D ThENH
HinBED BN, Phomopsis BE OIS BIHREORE AR W
ERARD BN, MEOBEEICEWT, BELR BN
WA TH, BT REESRO b, xRt
HBROBICE, BEEZR SN 7. Phomopsis BHE
BRI L AR, BHRPYT LU POT /L /2
BEICE SN, W PKT B LU PNT OFEFEIC & D EHh
NidELnd -7z (Table6).

F. aesculi BAEIZ L AER N, AR NEB Bk BDT
BLEL, ROTFOIRFHREHKKSAI TH -
7o, B#EBST ¥ LU BHT el #2008 L 7o 60 Cld, Bl
NZREONEho7 (Table6). FO D MF Rk
KSA1 OEMIC L 0 A LcEiihificid o 47’ (Fig
1K) B XUHTAOBEAR SN, B MO
HOMR T - 7of R, PDA BEM LT F. aesculi D5 4Tl
LT R SRS DS e, BEROSETFO
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Table 5. Pathogenicity of two isolates (BKS, BST) of Fusicoccum aesculi to kiwifruit branches
Pathogenicity™
Isolate Kiwifruit Inoculation Number of diseased branches
cultivar® method / number of branches inoculated
— + + + o+
BKS Hayward wounded 3/3
Kouryoku wounded 1/3 1/3 1/3
intact 3/3
BST Hayward wounded 2/4 2/4
Kouryoku wounded 3/4 174
intact 4/4
Control Hayward wounded /7
Kouryoku wounded /7
intact 7/7

a) Three-year-old branches were inoculated

b) + + +: Severe symptom with typical dieback, + +: Moderate symptom with dark browning of
branch, +: Weak symptom with browning of branch, —: No symptom

Table 6. Pathogenicity of Phomopsis sp. and Fusicoccum

aesculi isolated from kiwifruit dieback

Phomopsis sp. F. aesculi
Isolate Symptom® Isolate Symptom®
PYT 1/6 BST 0/5
PKT 0/6 BHT 0/5
POT 1/6 BDT 2/5
PNT 0/6 KSAl 1/6
Control 0/6 Control 0/6

a) Number of diseased twigs / number of twigs inoculated

K&ES (F¥) i, BWHBDT 2825.0%x6.9um, Bk
KSA17324.3X7. 1um, BWHEBST 28 24.0X 7.6 um, ¥
FUBBBHT 28 24.9%X6.6um THo7z. TD>H, £
S OWTRABEKRE CHERERBRO OG- 72h, |
I DOWTHEE R BST O A B MOBEKIC N THEIC K &
Mol GHEFORES LHFEEOMIICOWTIE, B
BRI - 7z,

% ®

A4ail) (1988) B, FIA4 7N —VhWE DI L D
TR A TSR - WD BIE Phomopsis IR & Fusarium JBH
BRI, E7c Botryosphaeria [BH b0 - S h, IH
R EARER 2 B ORI D KA A 7282 > & Phomopsis
BHESBRO TERICHHES N/ L ME LA 6, 4
il 27 B D B H FBR RAE G 73 & A & & Phomopsis BB,
Botryosphaeria TR 15 & U Alternaria B H HISEHE RIC
BHINS EMEL TS, EHLELLF T A TI—Y
FERAL DB H 2> & Phomopsis IR S L@ RICHKR I S h

BT ERPE L (K, 2000). DT &H S Phomopsis
BRI, A 70—y ORESCERICERL Tk,
BB OMETF M2 070 B BE 72 XIS tb ik h &g & 9]
EEAE W & E 2 BNz, 05, Botryosphaeria BEEIZ D
WL, KFT (1986) A3 A 7L — 2 BEERKIEE O 3Rk
DIEHhT, FBEIC L BFT 4 70—y OREIREDORE
RRERL TWWp, F0 4 70—y ORI LTy
TR A R WA IR REL G N B LD, &
BRI L e B BN B B LBNTWE. ThHOHER
FUARPIEDFER & 0 Diaporthe B ¥ J U Botryosphaeria
BB A 7 I —Y BREROFIHIR &% 2 b,
BeRE N & 50 BES /e Phomopsis IBE L, RO
A 7 — REBIHFE (Diaporthe sp.) & ILRERYE B,
BROLHFHEMITE—FL, FUA4 TN —Y REIHEE
MERT L, BIUBRTFOD TS MEKRAR M - C
o, B GAETFERBL, =V 47—y 0RICH
LORRMEERLACC &0 0, RERBHFE D Diaporthe
BEHELR—MTHEEE LN B (1997) &, +v
A 7= REWIGIHEE (Diaporthe sp)L, THREIVEBL,
BEHEARE JUNRERRR 2 & VIAMHRE (D
medusaea) ¥ JUEERE TV ARHIRE (D, eres) L
—fETHAH D LWL/, Sommer (1975) &, F 47
JU— stem- end rot DFFEE % PDA ¥ -CREaE L, ¥
BEN/FOD, FOINTFRICHETIL, HRIIC
D. medusaea W IELA HD, WA RN E W,
OFish & LT D, actinidiae REL T 5. SO R
BRUHREY O T, KB D medusaea IZTHRERIC
BRILTEBD, D. actinidice &3 HMTERL S, Eie,
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SERE 15 4R 11 A

RS (1999) 13, TERETY AEUIFE (Phomopsis
sp.)s FTVIRRSRE (Phomopsis fukushii Endo & Tanaka)
B &UU VTSR (Phomopsis mali Roberts) &, J¥
FEAYICHE D C & WD o B TR TERL L, 5O
SEARICK 4 BRI, DEERICBIfRZ <, G RIBEH
(an——o@EAKRE) T WHEE (A 56) &E
E, ZRVIY, U VTICBWHER MR RL 2 Ll
fo. HEEHOFT - BRICEWT Y, F74 7 I— Yk
SERERD Diaporthe BEIE, Ihv, VV/ITORELX
OBE, RV VORICH L ChBREEER L. iR
I EniE, EESOBRERO S bk b AHERO® P - 7
HHBEOE PYT B39 & FOBMMT & A S AER
BECH - 7oh, B PKT, POT, BLUPNTIHIXT
WHTH -7 QER, TE). WS (1999) &, Wi
ARG 5 WITPEHFEM R L EOBRICHFEL TR
0, REOEHHEOME T L A BN B U IR I 5
BHETIERIL, UvIed VBCIRMRERS 5\ Wikl
BAOET U 7B S IRER B[ &R &L <
Wh. SR, F A 70— R IR S 104E LR %
BB UBSBPETLABICS S RETHIFEL L—RT
5. LED XS, REOFBIZOWTIE, REFISHEER
W% 7R d Diaporthe (Phomopsis) BH OS8O EHE
ORFRBETH 5.

F. aesculi I OWTHE, FHETFRN L CREL AFHEA
I SN, R—TFEERIC Botryosphaeria [REE DT D D3k
CRIETHLBEND Y, T OO FEHOFLIE IR ICHE
BLTED, FOIREMEZELTOD A §HEDOFD
ST ENHL T, SheoETHAK IUFO S
RO HERIHE 1T Pennycook and Samuels (1985) 12 k5
B. dothidea DISEMBL E —F L/, £/, BTFODA
T B RE % PDA 353 L CRE3E U 7ckS IR, F. aesculi D5y
BTSN, FEREF7 4 70—V BICHERE L /o
B, Bibih L BETMICRTAOERA RN, R,
5 F aesculi DESREES N/, S 610, BE#OMRENE
B RUHEF MRS TREE (B, dothidea ; MAFF410083)
LIFFE—HK LI, ThODORERMP S, K% B dothidea
(Mougeot: Fries) Cesati & de Notaris & [ L 7.

3, WL ¥ C B, dothidea DT F7ENT (GHETFHAAR)
1% Dothiorella IBE & ST\ 7o CNHK, 1992), 4R
Dothiorella J&DHIETE Dothiorella pyrenophora Saccardo O
2 A TEEAPEBED 2 filaDORETFE2/HE>T Lhb, [
(L Diplodia IBOBRLTHH Z LM L7 (Crows and
Palm, 1999). T 7, HAE, BAMamE o LRED
ST R ED B, dothidea D7 €V 7 14 Fusicoccum aesculi

Corda & AERA/MRIIEAL 2285 % (Crows and
Palm, 1999), (Dennman ef af., 2000), (Pennycook and
Samuels, 1985). % ZC, Kii¥d Pennycook and Samuels
IZBE Fusicoccum aesculi Corda % Botryosphaeria dothidea
OARSELMROMES & U TRATAZ L& L.

KEDFDI%, FOI, FOOMFOMMEL, FFEK
D B. dothidea W9 % -KF (1986), #E& (1994),
$5 & U Pennycook and Samuels (1985) O &L 1EiE—K
L, KE%ZEY A 70—y RIICHA L /oG, Rk
FROBEAERIN/Z, ThoOERMS, KEEFTV A
T I— REIKTHEE D B. dothidea L TR—FTH 5 L¥
WL 7.

F A T I— REWRTHEOERIL, EEHELIREL
7oBUERE s L ONHL R (RN, 1998), (IR, 2000) DiE»
12, FA 7N — BEIREHEE D Diaporthe BH 1 LT
B. dothidea 1 L HHHSER OGS 5 EE2 OGNS,

KF0 (1984) &, B. dothidealIIEIRMED Fle 57 AH
L, SRV VBRREE T, SRBERMRRO T2
PREMER L D DT R LD P EREL L. EELP
17 o 723 B COLEREICORBEEOEIIED O, o4&
FORES BRSOV TR ZBERERD b hiad
-7,

ks, ek 25 PYT (=MAF238691), KSAl
(=MAF238692), 3 LU BKS (=MAF238693) % J3E
LD Y — VN 7 AN RERR L L TE
ik, AL

i =

WTAE, TR TEIBA104EL LD F Y £ 7 I — BHOE
HNnBRERL T 5, HOKSEEWHR e BB Ol
TUALDHER, B, HERBPHENBZEERE . HBO
TLWEE, TEER, EEE CERh SR AR R A
BL, BeEriMns5605%. > SERICHRE
SN /z Phomopsis BB I LU F. aesculi %7 A4 7 )b—
OFICERE L 708558, Woah S BRNERPEI S, #
WA HE s

Phomopsis JBEIZ DWW Tk, Fo DRIk KU £t
ROTHE, Bk LOME, BLUFIA7N—y, IH
vV, BN VITORE, £ RIUTTVORICKH T
AEFRBORRN G, F7A4 7 NV—Y REIKEGHFED >
't Diaporthe JBE & R—HTH - 7c. £, F aesculi iIZ2
W, FOIHRE JUSAETFIAAROILRE, B Lo
ME, BLUHFY A 7 —Y REAOBEFRBROF R,
5, F74 70— REWREHEE B, dothidea & F—HT
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Bol. TNOLDOERNPG, FU4 7N —y REGREHEE
O Diaporthe sp., ¥ LU B. dothidea 1 & 0 BRSRER A
LT EDPHLI L.

E2 5

F A T I— Y EHEEIR Z IR 9 % Diaporthe BEEH,
W HB 5\ GBI W F RIS B 5 SR 77
W RS AT G A B SERAT B SRR SR B 2T U v T BgE
B F IR 5.
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