IME T R0 D EIRHEN DA AERE & BRI 2 WS

1=

Rk 27 AEHUE, ALHREIT U A O LTt &
NAHEEER 7 N U OVER R EGE T RB] T BARERN
B 1AL (REMOKPERERET TR 24 42 PERS R KAt A2 PEE)
A L) LhhoTND.

eHE O E I, AN AR s UHERR <05 m o 2
7, MEME BRHDOERENRKRENVIRTH
V, 2o LRI —my RBERT N (Vitis
vinifera) OFEZITE L TWD EINTWS. 7=, 4k
BT 42~45 FEISIE L TR Y, mEEMERE
ICRLTWAZENET AV V&V A7 T7—I2LD

=1

b

o
=

UAVERRGTIEY—Yar TIZK S, Ziu
g—n s, KAy, =207, 7720k
(xR —=a ) L REBRORESEREX Sy & e
, TRUEELLTEbo L b@mEmAR=Y 7T Lo
THY, Yy RFx, V=RY L T7REAYA i
TEAE L TWARERI L 22> TV, Z D= dbiFEIC
B o FEELMEIL, REEE LML v —
(55.4ha), &1L 13053(49.8ha), Y U7 A 7L K
L —~(41.9ha), I =7 — b H©(30.8ha), /SvH
Z(24.4ha) L 72> T D (B 1-1%K).

B1-13R LB T DM TR 7 Ry O e i

G ed A R (ha) A FerFifi(ha)
T — 55.4 VAR T NI — 6.3
T A~U113053 49.8 SRy R 6.1
YN VR — 41.9 Lk 6.1
RES AN L) 30.8 NN ZEN I 4.9
ISy TR 24.4 PIVarVx 4.4
v )T 23.8 15 5% 4.3
iz 15.2 PRS- ONZ4 41
TALE279 15.1 U  bat= R N 4.0
TR 13.7 T/ —t=ar 3.7
TRIVRR 12.1 SV 3.6
Am— 11.8 SHD2E 3.2
TA~UL9110 10.2 VA EVIA A S 2.4
LrYLdi— 8.1 EVA~ ATV 1.6
Y<7Rry 6.7 VEUNSS VN A2 1.2
7 —F 6.5 N=UNT B 1.1
<)) 6.4 HAYLFR) —E =T 1.0

SEMOKPEREET AR 2448 PERFIE AR /L PE BN AE 5 T A2

0T A AR oD ) A R B Y

LB IZ I T DEEH 7 R OELIE, RED
BRFEDNMT Uk - 72BRHNC XD DIE D M3, 71 B
AR LT20D1% 1960 LR TH D, 1963 412+
B0 A > GliFET), 1972 FEICifE Y 1 > (HFIHET)
EO&SLDOU A (&R, 1974 IRV A

(BHET) RS ENTWD. 72, 2000 4ELIEEIZ 72
% &, GBS L ONE R A 0 IS A H B B
DVTEARE DT A F V=B b, BEVA
OAEFEIRBIAET L EHIAKB LEND L) IT7-
TW5.

2009 4K, EANFHOESEH 7 N U EMIZIBWT,
RENBLEUEMT RN FAELEE ooz, &
7o, AIERDFAE LT o ciddE o a—%285

WHEOBRIERDBRAEL, WHNERT D LIRBEAE
R, BE LB ERDEREE L. AT, ¥
TRV WE SIERE R ) BRMZHAE LT, KE
KRB LN RELBMEBELTZL 25, MEICE
LR DO AR S 4L, MRS gD L L,

2009 FRHTRHAENTIEY R VBT 5 MER T
HERBEN TR -T2, AER EBR SN ME
EOBBRIIARHTH 7=, —F, EEEHY RUEho
%< TlX, AIEWRIL Phomopsis viticola 12 5 25 %%
i &R, X IVKINAIZR &0 D EWRICKRT D3
FIBAT AT, BIBRZIRITH o7z, %
Dk, 2011 FETHFT 5 (201212 & 0 AFESRIFAHL TIE
U TS S iz, Xylophilus ampelinus (2 X 2 #l
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FHERETHD Z ERH LN LR, s [D5E
B CREIN

Xylophilus ampelinus \Z X 522 E/ERIL, ¥
Vv, AZVT, 790, AL, k77 V70
BRREEZR &, HPiER FREE Tl < 2 D IEAEN A
SINTERY, EHFIFET 7Y BILFE, M7 AV Vi
ERCHREETHLREDER SN TS, —F, AU
F—n y NKEIZBWTS N YR F—2 N T L
eiE L[k T A VFEMX S Y — Y g 1 TIERA
MHE I N TV, ZD7, FEMFEN Z o
I & [RIER D ALHRE TR EARIR D FEAE LI D DNEARH T
5.

2009 FEDOPEFA, 2011 FEITIIAIFHAHIFE R TH
HIEVNHLER ST, BEERT KU EE7 R
TIZBWTIE, ZAVE TIKEANDYE, ~LiF, @R
72 ERRERE I3 5 FEAHIB B I Thh T & 7z
HOD, FMEFOBERICET 55T E > 72 < 2Rxo
fo. T, ACHEE S G AT ST g SRR
IZBWTC, 20114 XY 2013 % T, AFIcx+ 252
BB RS R S hiz, £, Zhigglx
Bex 2014475 2016 4F F COTE CASFFUHE O£
REFRIA & 2 I HED < BIBR*E R O RBR M T i T
W5, KamXit, ThHDRICHONWTEY LD
HLDOTHD.



NN

92

F1H REELRATE

7 R U oM % 2 % JE R (bacterial necrosis of
grapevine)|IZ 2\ T, 19 o &b v iziz7 72
T'Maladie d” Oléron” & L CTHANRE N TEY,
9% UM B (X Bacillus viticola ¥ ToHh T\ 7=
(Ravaz 1986). HiifHAFREE TIE, Zh RO
JERDRHE SN TEY, A # Y 7 Tix'Mal nero della
vite’ (Garovaglio and Cattaneo 1879), ¥V '+ T
1% Tsilik marasi’ (Sarejani 1939) & FEiEh Cu /=,
g7 7 U 1 Clix Vlamsiekte’ & MR, J5FGHITE X
Erwinia viticola & 3l # S T 2% (DuPlessis
1940). =D, ‘“Tsilik marasi’ OFFEMEE LT,
TEREFHORFS, FEOMREMER LY DNA MEMH» S
EREOE & h
(Panagopoulos 1969). L72>L, rRNA OFfHRIMEDD
X ampelina 7 Xanthomonas JEEIZITELL TV
WZ 2R E N (De Vos and De Ley 1983),
Psedomonas JBHE & % DEBRIEIZIT 2 K EHRT
2 BARHHBEOMIEEIC L > T 2R KFFEhk
(Byng et al. 1980. Whitake 1981a, 1981b). *7-, X
ampelina » Xanthomonas J& &H O F 8 T ®H 5

Xanthomonas ampelina

xanthomonadins (brominated aryl-polyene) 235 %
FEA L7722 & (Starr et al. 1977), A F W EE D ME GG
[EBWZ &, B0CETLMAER LN L, LT —
BIEMERGETHD Z &, EABERHT L, 7
N —ANE OEEANEETH D Z L (Bradbury
1984. Panagopoulos1969) 7% ,
Xanthomonas J& W & Bl o TWHZ EERLTZ.
Willems 512XV, Hilas o7 HOERUKE S Z —
v KON APT system 12 & BB A RORETEE AT O RS 3,
X ampelina 1 ZHMH) R —O5FERECE L, rRNA
FEMED S & Xanthomonas J& & RO Hi7- 72— &
—*& Xaylophilus ampelinus & #2311 (Willems et
al. 1987a, 1987b), BIfEIZE-> T 5.

HAREMIZIHWTIE 2009 F24bifEE OREH 7 K
U TIE U TRAENRRE S, EBRNHRREDOREL L
THi% 17 R 28MER] BRES NS
2012). F£7o, 2012 FITIIFKEROERMT FUick
WTHARBOFKAENER SN TV D (HK - FjE
2014a). AFITODENERZ R D Z &b, AR
FRIF A B 2N &5 BLAT, 2 5 El9% (Phomopsis
viticola) & & [F S N % %56 534 H> o 7= (Pearson and
Austin 1998).

X ampelina »

fh 0 7 R0 B BIRHER O FEEAERE L BiBRICBI S B IF5E

WF7E S

R

X ampelinus 1%, 2—wv v /37 R (Vitis vinifera)
B L DOLRHEFED HTIRIREE R, Z ORI,
FETITIT CDEMRIC I E 7o D/ NS E L,
P TB—Z oI BEOFRBE L 720, BET 5 &
IR EICHET D, 2, EREPELT 2560
RoID. FEMNCRAET 2 LR BE LT 2.
BEOTFREICHEAONN L IERMNE L H5HEM
5. FECTOREITHNTHHICRSE mm DL X
ROFBERHAEL, PR TR L TH em 25+ em
FREE DO BEPEIRCEBEADONNE SIERE /D, o
ZEPERITRE OB BEN DB b DD, BLW
FAEDBEITHEROME CET 256055, R
FETIHEBAMAEON L JIERNEEO b, Fhic
D RRRBRUER b 5N 5.

28

EIE WE

J VAR THEARICL D7 FUWEIREATH S &
WA STV 5 (Sarejani 1939). [FRFIZ, AJFIZT
MU THEEHEL LT, H<1»6XY v ENTA
FoTWND LRI TN D.

1940 I T 7 U I TABROEFAIC LY T K
U OUHERDS T0%LL B Uiz, 77 > A Tid 1968
vy 7y NROT—vzba= - T50, FUK
I DI NTF v a bk~ T — TR E R RE S
T 5 (EPPO 2009).

AL T 1978 FITIE LD THBE I TS
(Lépez et al. 1978)43, F& A4 Ml Tl & OFUFERITN O IE
RITH TNV DORIFNIECNTh ooz ik s
NTWE EHEER LTS, A, U TlE 1975 E D
1980 fFITH T T, B LW BRI AMRE VT2 T2 D AR D FE A
AP SR & 720, L <J84 L7z, 1981 FD KT
FAETIE, BV ==FHIOT FUE 21,000ha O 9
5, 9,000ha TERAENEOHLNTEY, 95 80%LLL
DR RER LN O ) > 727 RO 500ha TN
WEET O, UL, 1981 D 1985 FIThiT T
AR ER D72 720, RROFEEITH BN 2o
7= Z A ST 5 (Lbpez et al. 1987D).

7T U ATIX 1993 4E & 1997 1T b AR HFAE L
L Bllasy v s EET A=y v 7 Tl
=TTy, aaryN—), v hT—, FT4—HHT
7 ULy FTTIEEDRD RE L EREI TN

(\\Q
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% (Ridé 2000).

Y

T
7
b
o

48T RELER
X ampelinus 137 R OREHCBIRFIZHFIEL,
HERBICEVERET 2L S TS (Ridé et al
1977). FEBIT, BTEHCORHERE O B A > D AT A
Rt & TV S (Marcelin 1976). £72, BjE7R &Ik
WAELLZHEONLER LTS, ZHCENAHES &
54 LW (EPPO 2009). FEFRHR LI ITAR R 203
REL, ZNEFFRECREERICE S, [EOFRIEIC X
VIR R S IR WVIBTER 2 R 2 5 0 7 R U ORHEN
THAERITALF L TV 5 (Ridé and Marcelin 1983).
B Z SBERRWEES, 27V 7 I7—-12k5
WK EMTONS LFRELLTV. 7 RURICRIT
DEERRDBEIAIC L 0 B L LT 2 & SRR LR
L7ZER & B 2 BTV 5 (Ridé 1996).

XU 2y TIEIHHEDA R B IR LT WEHIZ SN T,
BRRBRIC L VAL L 24,10 A D 1 AMSR
L9 W Cd - 72 (Panagopoulos 1987). F7-,
77V ATEBROMHEZTo72L 25, 10 AKRT 2~
3 ADEZMERE NS DOD 1 AN e bEEZMEMEL 72
- Tz (Ridé and Marcelin 1983).

X ampelinus ®7 N7 BHENTOBEIZONT,
Branas (1961375 94k & MRS HOICBIES L, SRR
A =— 2 XY AREHEE ORI PSS TN D
L% LT. £/, Bernon (1963)I3 %A DFREE
AT O RSN G, X ampelinus (2 X 0 &Mk
DIIE S L, PRHEITAEE L Cue 2 &, SR
DOEMIC L0 KEEEE OMENRES LWz Z &
ZHE L TW5. Grall and Manceau (2003)i%, gfp
BARFEEALEERKEZIER LT FUIZEIT L X
ampelinus DEREZRE LI L 24, HETHEM L
ey, BREEIIAEHEE T AT 4 VBB L
RISHIIEL, ZHUT KD AKRGOBERGT 65 &
& BB O E S, KRB, AR
fa, BESANRE M CHEFER A L7z, LavL, #EfE
BRI O AREH A7 T 2B E B A D 2 L I13HE
Molo. EEERE LG, HREEITESCKTESL
THY, HITHEMRICMHE LB LM b EE L
TWABZ & &L, X ampelinus | I AREEREZ 2B
THYE, EEFLTWD ERELTWD. Ebig, 7K
TIIRIRT:, KR B RITHFET DA, O
M & U CHIESTE R 72 S BHR ORI AVE Z % . Grall
5(2005) X, ZoRMHTLIBMEICEEND X
ampelinus WEEOH 1 KIBYETH Y, Zhicky

ym

[

B L DA I X DR P05 HIC L v
2 WRABIN I Z D EHEER LT\ 5. £/, X ampelinus
IBERE CIIBIH T 22 EHEZ L T .

JLHEE T, 2010 45 7 A S BRATERFRICE W T
RUBMICRy NCTEBF LIREEEE WL 25,
9 HITIFTEICTIF N A B, JEL ORI 5 YFED
PR & TV D Z B3R STz G, FAME).

EN- ]

X ampelinus i3 N TEH ETOAEFBIEFITEM
HTHY, LT RO & OMERT
TONAERICL VoL L5 ERATH, Mk
BENIHEROAEFICLY an=—nEbi, ok
WHEINTLE I HE R ZW(EPPO 2009).
Serfontein ©(1997)1%, Y L7277 KUK %4 mHS:
', 15°C3 HRRET 2 2 &I & 0 &N L5
LRNRIIZ TR FTRE T D L LTWD. £, Zh
FCERNGEESEHORFHISN T I o2, H
B« NfEE(2014b)1X X, ampelinus D3RV L 7 —E{%
PEAFM L7z MRS BER U W TG LTV 5.

MEFRIRRIEAEE LT, X ampelinus DR Y 7
7 —F Uik % vz ELISA tEIC kY, @ Li=7
Ko ORI H1E X ampelinus ZHHNEEE LT
WD, B L7277 RO ST D Z LT
Moz LA LT\ 5 (Lépez et al. 1987a). Gorris &
(1989)i1% X. ampelinus O / 7 v —F )VHUKEAEK
L, BYL7=7 RSO bREIE TR o7 &
HFHLTWDA, BEITRORE, AR I L
TOTIRZXIERAONS 2 EMEbH o 7.

SR EIRI 5L E LT, Botha ©(2001)iF,
16S-23S rDNA #1570 A ~S— P — sk O g FLBL 51 >
LR T T A ~— %G5 L, nested-PCR %175 Z
LlZRY, T RO LEICIT D mEE O 2 rTEE
ThHholZ EEWEL TS, Manceau ©(2005)(%
rDNA O ITS $HB OIS 725 X ampelinus DT
RO T I A ~—%FF L, PCRIZL Y 7 Rk
LOMERBINTEEZRET D L L HIT, ZORRMY
HEEMICN T 2 Dig 7w —7 % Mz
PCR-ELISA {EIZ kW~ 7 n 7 L— &R LIz
BEERHIEIZ OV THE LTS, Dreo 5(2007)1F,
R e~ A T — T N—T N o H—Ta—T %
WU T A2 PCR IZE D, nested-PCR @ 100
EORRETT RO SO X ampelinus FH 737]
RThD &, VA7 EE M ETOMETHER S
DFEZRL, ERERMLBREICORHATE S Z L &R



INE T R0 D EIRHEN DA AERE & BRSBTS g

L7z.

FOE MERZE

AIRHE K B IEAE L T PR EEEICRB W
T, AIFCHT D7 U OBEEZ TR ERZR N &
L ERMBNTNS. Y Uy TR ALZ=—F,
T—/b FREZ M Lépez 1987), 7T ATIRT U A
VT e T =z, INVFyva, =TTy, <l
T—, an =), HRA, T T EREZIERIS,
M. 1984), AL > TEINVF v TF ¥ « 27 F, <A
A, ERAHTNNPEZME(Lopez 1980), ArNR=7
TIE L7 7 2EZ 1 (Dreo et al. 2005) & S TW 5.
=07, AR U EHR T SR T RO h - T
72 (Ridé 1984).

g8 BABR

—0 /XTI T FUDOLEHER OB & L
T, BB OBRE, BEIXTELETHEL TS &
AT ), BEEBIIMEEPEE LN E D ICT 572
EOHMMBERA T 5N T3 (Panagopolos
1987). HYSNREEHOBAZ L VIERT D Z &R
BRENDTD, T AV BERETII N F X LSNPS
DEHOBAEEEIELTHY, =X M7 U7 HisH»
LOBAZEIEL TS, EU CTHEFAMIEN D 5K
A~ 2 RE S E D56, 2 FUEARROFRAEN
N L EERT D ZERRD DI T D R
BAE AT ).

A EATIC LD BbROEA & LT, Panagopolos
(198D I A xf U CHEALMEIE g, He e b v
2, DNOC, ARV h=A >y, TFT FTHA
7V, TRIVA TV, AT~ A vy, Nra
~A Ty, YraA~nFUIRN, N Ruexy /) —)b -
RV T— |, T2 FTVr, T2 VrigEodk
B &2 81ER%, #HIERT72 ST 4 BIEHE L C bR E Iz
RixmEonizhozb LT5. £72, Grasso and
Refatti (1982)H, 14 % U 7 THL R—igLy7nn 7
= U E S TBIBRERER D O £ VIR o o 2 E &R
LTS, Lépez H(1987)3hk~« 7l 2 Fv 7=
R % Fhe L 72 D3 FIE 2O 7 DABX W CHE R £
DL ol L@ LD ARFICHHL, M
IR D IART S 412 FEANT K 2 BIBRITZN A TR
TN E W REN B D—TF, FFIDAIRO T
& UTHA SN, SFIOHAMAIC XD kBT & m
OB EF < EME L T 5 (Grall and Manceau
2003)23, BEARM 2T —Z 3R STV 72, Bugaret

5 (2002) 13 A7 H B & S & Al B bE D Z ki
L OBBRSERGEOND E LTINS,

% 7=, Pasallidas and Argyropoulou (1992)1%, A9
W L7 PO S LEICR L, IRBIHEOMRE R
L, A=A P U7 CTIE7 FUMLEOHREL LT
50°C20 MDIRGTEFEIEID TN D.

IER A EN TV DRERTIX, FUAMEARATF
K% F(Visser et al. 20122 H KPIEFHEORE
(Morales et al. 1998)% & 5 23, Wi b EH A Bikk
FE & 1F 72> TR,

ZOEIEAFEHE S PERENRBD LN TND G
DO BARI 72 R T EIZ O W T ORZE XD v, —J5F
T, [ Mva TR E N R 7 7Y 4T
FHIFIOBATC L L e b e leoTz] 7 EORL
WHBFRHBN STV D OO, HRHLE 72 53 ERET
FOICRIZ R <, R RS,
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3=

B1ET ME

AR E K 2B FA L T PR EEEIC B D
T, AR T D7 U OREEMEICITRERZR N &
HZERMOLATNS, FY Uy TR ALY =—F,
2—u &z E(Lépez 1987), 7T ATIET U H
VT T =Yz, IF v, =TT, wh
T—,aa s N—)b, B AT T T ERES RIS,
M. 1984), AXA U TEHANF v F ¥ « XTF, ~h
A, ERAHTNPEZME(Lopez 1980), Ar =7
TIE L7 7 23 E5z M (Dreo et al. 2005) & S TW5.
LanL, dbiEICs T 2GR T Mo o F T,
EIZRAY, A=A NI TBHLTHY, 77 A
FEDRETH->TH 7T AMORFEMNEAINT
B, RS A & TR RS 2 5 T
W5, ZOROILURE TR SN TV HEER T K
FEIZ T DAIRICH T DI EIT E 5 T2 < A TH
of. TOZENLBIME, Ny M, ZAEEE
HUZ 3B TAIRIE ST DSBS M OMRE 21T - 7.

W2 B —AREICR T D0 D EFIEIRIC T D 5
Pl 2= 5

AbifEiE THEE S5 dntE D

F3-1K TR OLEIMIEE R ~D S A

Jak
7N

MR

B R

BNIZZ SRS HAE S TR Y, 2009 4122 5 EIH
FEROREPHER I N T I ERTTHNOEEH T K
TEIZEBWT, AFORAREICHFERZRAA DN
DZODVREEITo7. AT 1 BEICSE 108, 1
Bz 50 EAAIRBIEL, S2HMEREE 2D
NAHBERIERDBIE SN ELRREL LR LT,
FNEN 5 KE (72,500 3/ ) THREZITo 7.
FHAIY, 20124F 9 H 12 BB LN 201849 H 17 H
AT o7z,

I
31 FITRLT.

2 HEOREZBELT AV A - FV T 7 —] O
HIREBA N E Dol £, ENEEGNETHD [
Nr—1, YT 750 N L—] (TR 3%
ELLT VI EEZ ST,

%2
%

FRTHERI (%)

il 20124 20134E i
AN A AT 7 — 0.84 3.27 NI — R EE DR R
TV —r =T 0.52 0.56
YT FAT IR — 0.48 1.30
VI — 0.24 1.68
=T —- MY 0 0.76
Ry A 0 0 CNN—=FXY—=RY T )x2T7—
25 (201345 D HOFRE MBI L OE T HF OS5 MM FEO AL F)

v/ ) T—)L 0.08
Za—dA—<wAHvh 9.80 20134F-% 5135
T A~U110076 3.80 2009438 £ 135

B3 B

FERTH D EREHICKBWT, 2012 X 6 A
b 7THTARE TTFIEERA &R o Te e O AR OFA &
3, MERZERIIFA O TIE oz, 2018
HEiX, 6 HFHWCE L Eo=BFmRHY, 7 A LA
RN OMER (=a—a—2 <A H v ~] 2B

TARFNEFE L TND 2 ERHRINZ. LrLzd
%, T~8 HHHE CTlRRN2 <, TIEoHmThH -7
7O ER L. 8 APAINLERNH - 7228,
B CIEBHAEH 2 OSSR N s S h Tz o
ELHY, FAERCOVTIEERAE L TR DR T.
PRAEFET TChoTbOD, (S A - F VT



IME T R0 D EIRHEN DA AERE & BRI 2 WS

—] DHBHARICEZETHD Z NI, A~ 100761, 2013 4 7 HIZRAENR A L=
Z OFEIE 2011 FIZFEME S 7ol EEEMIC R IT 2—F—7<vAA v~ TIE9AFERSICBWVTY
505 EMERFEEREICBVOTHRAEDL VT FHAENRBDOLNTEY, BZMEORETHLLEEZD
Hot- (5 3-2F). ni-.

£ L LT, 2009 ([ZAIHORAERH O THER ST

$§53-23K 1PN FEEPEHITIT DA O O DEH B 7 AL (201 14F)
AL AR FEAREIS

o B H ke A %) FEAARSE
TV —E 2 17 73 2.5
~ AR ARV 1 59 77 2.0
ANYAAVT 77— 1 100 74 2.0
Aa— 6 394 55 2.0
TH LR R 6 330 66 1.7
TV — 34 3,155 51 1.6
v/ 6 360 47 1.5
EYA v ATk 4 89 46 1.5
LU — 2 294 26 1.5
YT T AT IR — 29 2,199 41 1.3
T A~LB2T9 4 302 19 1.3
HrYL R = =T 1 10 49 1.0
v/ )T—)v 5 273 48 1.0
TA~L10076 1 14 1.0
EA~113053 6 480 11 1.0
TIART NG o — 1 78 7 1.0
RV T )LV &— 2 1.0
=2 T— MY 18 1,358 24 0.9
PIVarTr 4 60 36 0.8
PN TIA 12 680 17 0.8
HLI5ED 1 30 0 0.0

FEAEFREE IO, 1, o2, 8L &4kl
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%S HE Ay MO LD AN ER

1 REBRE (2012 4F)

AIFNCKET 2 MFER R A THET 27207 RUR Y
M ~OBEFERBRZ1To 7. RIS L= s
3-3 RITR LT, ZADITTXTHIREEEITIZH D
LB TR A TR SR R Y (LT, PR
) o7 FURMNGEIINZHOT, HE L7 2011
R IR WD TR O R E N HERR STV 7 2t
HkobDTH2. 20124 3 H 25 HIZE 12cm A Y
Ay MEZEEL (Ky h=—2X, FEF vV,
FOR) LEWELEE 11V THYRMLZ D E T
WL, Ay M7 FUEERE LKL TIRENTER
L, ¥BREYE, FiEzoEL-bozi L.

1N 720 9Ky ba 3 KIETIT-7208, Ry b
EHOD I WRRICOWTIT 1~2 KiE & L.

AL 0CULTIHIFEAERB LAENE SNT
WhHTe, NS S T Ay A (B0 5.4m, &S
15m, &S 3m) ZHKEIBMED 50%IT TR E
M (AH7—n, ZZEBIET 7Y RU—24, Hx) T
B, NEPAEREZ262VWE L. ok, I
RBEIZOW T ZATHOT, BRMEL R L.
NI ARICBFE Y —~ (T Z7Vv—bh, BRYA K7
0 x, KBR) X, 20 LICEER o xAEH (k

VARVIAE - IE 180cm - X 87cm) FEXE L, M
ARV ZF LT A NVATHEHST R EEoT.

R FNVTF O — MRICT RO Ry M2~
7k, WEIL N RVEBEAITOTREL, %O
KPR UERE SRR B Ko L.

PEFEBARRIY, BB-7 (2010 Fxhfy [ L) —] 43
BER) & BB-9 (2010 fERTHT [ &7 A L b L—
~YSBER) & L SRR AR L 30 T 110rpm,
25°C, WATC 7 BIRMRE & 5 B3k U 7= 2 Witk
BERENZ4 100ml ZIE4G LEF 200ml & L7k, #
BKT1000ml (2 A AT v 7 LTz, JHE% O WK RE
HIZHONWTIE, E@seR M2z O 72 B EREIC &
0 R A L.

PR U 72 B IARRREIR I INER N RA T L—& Fn
T1/ARy FY7-0 3ml 2 2XIEICEFERERE L7-. $5F01T
% 5 RFLARRICATYY, BEREATICHUK S + U —IC K 28
LK EAT ST BERERIE T A VA TR U RAE L,
BRAPBE AT 2 2 & AR IR Lz, BEfILZ o/
M 5 ARERIL TITVY, Zhi 1 EARHEEE L.
Z OMER A 3 [EAT o 7o O THREBFREREIL 16 BlE 725
(% 3-4 %).

10 A 3 BIZREIZOWTRIFO A ME TR L, Fh
WEEEAERFL L.
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LE RO IERRE PSR 142 5

H53-48 HEFLA BB L OB (20124F)

B[] BAEA A SRR 1 5
1 6H8~12H 1.09%10" cfu/ml
7H9~13H 6.74%10° cfu/ml
8/24~28H 9.67x10° cfu/ml
%2 HER&IE (2013 4F) METORF LA L.
2012 FFHEAL7-AR > M, 2EEKES 11 A 20 9 A 20 HIZRIEIZOWTRFOF AR L, BH
HIZHEHE 2~38 &R L CHEEIT- 7. B L7k EEEEFEMB L.

DA IEIZ DN T PCRIZ L 5 A HE i E (Komatsu and

Kondo, 2015a) & 17>/~ & 25, BENHER I 3 IH BRI

D, 2013 FIFEFEZITHT, BRI L 2R EAT RERDRERITOVWTE 3-5 RITR LT,
ST LL L. ZOEEME N THASE, 2013 K

R L A2 L. SRBREET, e Hix

2012 FE L [RIBE L L=, 2013 &1L, JRIE OB b

CINPBITATOT, EEmABKY ¥ U= kL D

KRBT TRIERER RO L D ITFBL, BRI

#3-5K Ay MAT RUIZIT D0 E M AR R

20124F 20134F
LREE S g EWEEIE ey B
ATES  JERTER ©) AR NI %)
A~ ULE2T9 567 135 23.8 435 216 49.7
VTP AT R — 405 71 175 226 108 47.8
P — 619 134 21.7 360 152 42.2
n—&—J =77 658 113 17.2 549 186 33.9
A ~/113053 401 63 15.8 388 119 30.7
2T — MY 462 53 11.5 314 108 34.4
2y e— 401 29 7.2 388 120 30.9
Yok 207 6 2.9 65 19 29.2
RV YRy S N 528 20 3.8 439 114 26.0
WITENZ 190 6 3.2 266 68 25.6
v )T = 301 2 0.7 307 65 21.2
Y=Y 510 13 2.5 446 83 18.6
FATHT 103 1 1.0 114 17 14.9
TEIT—IL 318 4 1.3 424 42 9.9
Fl YT —l— 164 0 0.0 159 12 7.5
TITT* 18 0 0.0 17 1 5.9
Ry T pa—* 51 0 0.0 84 4 4.8
MH7 ALV A 251 0 0.0 250 6 2.4
R—hFR* 37 0 0.0 13 0 0.0

FEIHER : ORX 3L D EHE
* BB D N BEE



AN /N

AMREIC T 2 FEAE OF 111 RBM) ThD 17
F—1, A~ 130631, IV U7 A L N L—]
RS RO M & B 2 BTz,

2012 4F1F 6~8 A A F CHEL OKIR THER Lz
—J7, BAKEDN DI FIEo@m & o7z, BRICY
oo T 7K EZERmAITo b D0, 5 1 [,

2 BRSO DREIIBE s h oz,
9 AAILIAKE, iR CRGE L7 2SR B AR IS B o
722 EMBIEITHEDBIL, K[URMEL 220, RN
HERL 10 A 3 HIZHEZIT- 7.

AIFESEH OFTH I —nv v/ FE(V vinifera) T
BAETDHLENTEY, KABRIZENTH, L
I—m oM (Y - U= ERE, BRRR
BREREBWVERTHo=. LIL, 25000 KHE
PRIZOWTIHHER TE R o7z,

2013 FiL 6 H P AICKERR ST b DD, 7T~8 A
ERIENFEL Y mHER L, 8 HHAE THRROD
RUVRITH o7, 8 A TR, KURITFEEI, [F
KEIZZOIZHERL L, 9 A EAH» 6 —Fo i THRIH
MRERHHN, 9 A 20 BICREREEIT- 7=,

WATH R

2 WEOFEFFEEGN D, ENENRETH D
(vt —1, IYOrA 50—, TeA L
5279 IZHLEHIFEIR Uo7 i
F72, T AV AT R (V. labrusca) DAHERHE TILLEL
BRI EERI S DD RWMEA A B bz, £z, 2012
T U 2013 FEOFAEN LV O, 7TA~9 A 3
o)k CORBEMEKEN 2012 4FiT 364.0mm (2% L
2013 % 427.5mm & 72> CTEY, ZWHITR-7-2 &
ICEDUME 2015) &2 605,

EAH FEMICIT DM AR

F1HE RABRGE

2014~2015 FEHRERLENICENT, ZMEIH
SN TV HBEREREAR GF 3-1 1K) 128\ T,

FCThodLEZDLIE.

fh 0 7 R0 B BIRHER O FEEAERE L BiBRICBI S B iF5E

PERRIC L0 AR~ O RS L. 2eds, K
FROREEMET 0, BRNICATY V7 T —%%E L
7.

Rz FEIIRRR 2m, WARE 2.5m, N2 CEEIEARHRE
BITORMIKFEa L R TIT o 7z BRI DV T,
R EJFRPK DO DBEFRITIEAT 30 FEffi L
oW, BIRORAEITHENS D LHEINLHEET
AT AT L & L.

2014 fFix, BAFEERMIZHZIC, 6 A 28 Hb 8 A
21 FICHTC, 3t 6 [AHERE 24T - 7= BEREE R I BB-7
(2010 E40H0T [ vF—) 5B & F-3 (2010
FEERIFH [z - vy—v =3 syBfE) %M
VY, AR L 100ml IC A4S H ThE L o>k %
L, 25°C, 7T0rpm T7 HIHIRE 9 RE®/ L1-. KH
WA b RTORFEL, %n%n%ﬁALfﬁﬁbt*
IRERYER 1000ml 5y % 20L D7RE K CTHIR L%,
BB IIEFRRT ﬂ%%ﬁﬁbk.ﬁﬁbk@@@
IR DOV T, Bl K 4 O 7o B AR
BICEVHBEZIEL, ZOREBEIZOVTILE
3-6 FITRLT-.

2014 “EIIBAMEH & 725 6 A TS 7 A £ TN
DYIRRBLE 720, BEFERTA HONT 8 K EZAT -
7= (BB 37#). LaL, 8 AnSEAMMNZRKETENH -
Totz®, UBAT Y 7 T =12 XK ATDR1 -
7o. FEFHANL, 8 H 21, 29 H, 948, 16 HIZER
CHRA ATRE 7RI O RIERCE R L, [RIREIC RS BESK
ARAL, BINERS AR L.

2015 1% 4 A 25 BICEBAFARILL CTREMRE %
Tolcl TA, MAFITBIT ABRENMRE INTZT2D
BERRIIATOT, BRBIBIC L 2 REITH 2L & LTk,
6 H EAICKM KRR H 0, ZO%MHEN 7R
bolebODOEFHMITERO DRI L 2D, 8
ANSRT Y o5
HEIGRAIX, 94 9, 18 BICER THHA AIAE/ R EEIH o
IR AEFHEL, FFRRCRWIERA AL, FWiES
AEHEE L.

—IC R DHEEKREAT -T2 (5 3-8 K).
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21

20

19

18

17

16

14

13

12

11

10

>

Bl ATSERVA SR 2L A =

Scheurebe
1996
JHC-24

Seibel13053
1999

Seibel13053
1999

Roter Gutedel
1996

Roter Gutedel
1996

Roter Gutedel
1996

Roter Gutedel
1996

JHC-24

JHC-24

Rotberger
1996

Ortega
1996

Ortega
1996
Ortega
1996
Ortega
1996

e o o [

#3111

Siegerrebe
1996

Cabernet Sauvignon
1996

JHC-14

Dornfelder
1996
Dornfelder
1996
Dornfelder
1996

Dornfelder
1996
Zweigeltrebe
1996

Zweigeltrebe
1996
JHC-14

JHC-14

Seibel13053
1996
Seibel13053
1996
Seibel13053
1996
Seibel13053
1996
Seibel13053
1996

MBS 142

Fruhburgunder
2007
Fruhburgunder
2007
Fruhburgunder
2007

Ortega

2007

Ortega

2007

Ortega

2007

Castel19637

2007

Castel19637

2007

Castel19637

2007

Castel19637

2007

Cabernet Sauvignon
2011

Cabernet Sauvignon
2011

Cabernet Sauvignon
2007

Cabernet Sauvignon
2007

Bouvier

2007

Bouvier

2007

Bouvier

2007

Bouvier

2007

% FIHIE P 9% db il ) 2R R A
X o KB, A ETAEFBRS 2V, A WBCRET
s fd4h O F B 3B A

Siegerrebe
1996

Kerner
1996

Seibel5279
1996
Seibel5279
1996

Seibel5279
1996

Riesling
1996
Riesling
1996
Riesling
1996
Riesling
1996

Muller-Thurgau
1996

AI_



/MBS $ 0 T R D S ENEE R O J8 A A8 L BERRICBE 3 D ISR

3-6 2014497 FUM A OB FEME 2L

6A26H 143 x 107
7H3H 7.33 x 10 *
7TH15H 467 x 108
TH29H 5.63 x 101
8A8H 2.67 x 10°
8H21H 271 x 101

W3-TF 20144FEX TV 5 —i e

WELH A JUVER R ik
6H26H 15%% BERER
6/30H 154y

7H3H 15%% PEAER
7TH15H 1557 PEFRE R
7H16H 305

7H18H 3043

TH25H 304>

TH29H 304y Ee2E )

#3-8% 2015EAT VT — B
WLELH A JUUER PR Fi T+
8A5H 455y
8A12H 6057
8H31H 604y
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LiE AR A IERRE PSR 142 5

2T AR R

2014 4%, A ~UL 5279] IZBWT, ¥%% 8
H 14 BICHER L72. 2015 451, A UL 5279) 12
BWT, W%E% 6 A 15 BIZHER LA, ZO%HEE
DHERRITH ST, FEEIE BIKA 72, 2015 41T
2014 FIT Il LR RS Dl ooy, ZHux 7T A 1
PAING 9 A 3 PHE TOMERAKED 2014 41X
356.5mm (Z%F L 2015 41 236.5mm & DI~ 7=
7= & (Komatsu 2015)#% z 407,

FIRA BB D RIEEIE ORI 3-8 £
~LTz.

3-8F%  BISEIEIZIS T D> D HIM B 56 AL FLEE

FELZAFEON, YTy A5 hL—Y,
2T— - MVHT] OFIFEREL, RWNT AL
52791, [rF—1, A~ 13053) DFERGLH
ofz. Fiz, Thivx -y —v =gy, [J—2Y
VI OR[N oT. ZHIER Y IR
PRABROMS R LI ZIEFAEOEm Th oz, —J, &
v MR TRBEOL ol la—% — 7 —FF 1]
DFFFEEIGITRLS, Ry MERBROBRE B L2
Motz 72, EEZMEEEZ SN D HEIZOVTIE,
WMHEZLOFIFOER S KE oo (B 3-2M).

rg

20144F 20154
=] ¥ Ny Ny
S A e semsen RWENE mms wem ERONE
VT A R L— 2 347 71 20.5 243 27 11.1
SaT—- hLVHY 1 210 39 18.6 123 11 8.9
A ~)L5279 2 569 60 10.5 185 19 10.3
v — 1 592 61 10.3 320 27 8.4
A ~113053 7 1297 114 8.8 837 80 9.6
vaAf L —~ 1 278 21 7.6 131 10 7.6
oO—%— .« J—5—F) 4 780 36 4.6 453 14 3.1
=1 —~ 2 283 14 4.9 265 15 5.7
iy 7 2020 95 4.7 1156 77 6.7
a2— kL — 1 246 10 4.1 131 2 1.5
TR s ) —F 4 =5 5 1219 95 3.7 740 11 1.5
V=27 4 957 27 2.8 503 19 3.8
TN—T NI B — 3 591 16 2.7 378 3 0.8
J—tr= 4 729 19 2.6 506 8 1.6
X A7 119637 4 1053 20 1.9 550 9 1.6
KLy 7 & — 4 799 9 1.1 516 7 1.4
A B : 20149 16H, 2015494 18H



TN

0 7 R0 B HIF N DA R & kR B 5 1EgE

25.0 — S
--=-3a7—: iV
200 +— ~°°°° ‘E/]) ~ L5279
i A A A RS R
—y—xyys
S 150 1— |
& PO e RLv 7 2 —
W
:
% o / _ -
N P
0.0 === ==TT--------—----—-c-o..-
8H21H

#3214 FEAYER EALSANRE & AL OO R REE] & O HE IR DL(20144F)

LL, WIFROGEFRIZBW TS 2 D EHERORE
DOBEBUERITHEGR SN e oo, BREICOVWTIE, B
WEEOLERE R E CSEISERAT VU TOHE
FEZAT o723, I ELS bOIFBIETE T, RED
AT =V T DRESZMEIIHA LTI R o T2,

FIW B

Ry NEHA~OWEFHERIC L 5 G ERZEROBR L,
B ORMIZ IS T 2 MFER ZE RIS IE RO M A3
Bz, B, Ay MR CTOLARITESEEE
ZONIENTIEE (Pt —), YT A 70 b
L=y, T84 ~L 5279, R 2F—- ML A Y IX
IR DI EREm W EE X b,
TAV&T 4T T—DREXSE, 7 Ry04
EWTHH4A1HNPHI0H3IHETHOIHIED
SIRZHIE L, K 50C%E EFE>7-HOZEDREEZED
At GER) Xy Ens. WEERET DY

—Y 3 v 13 H 0~2500F T, KA Y TiTE—¥ L,
TAHOMI, 7T ATEY Yy N—=a, T
d—=adnfAB L, WAL Ty v bx, ) [
=2V 7, T« U= EERTWS. —F,
T—a N TABRBPEELTHDEOIFY —Va T~
V, F£H 8000F LA k& 70 2 W<, Wix 7 7 > AR,
A Y TALE, WA mEITY T —, Y a v —t,
WViZA & U T7RE, A1, WLRHL, TP
F o, BARTIHLRE, #&MfEIEAL~—F, B
=, Ity va, VIEVFIUT, BT 7Y A,
WA Y =x >, JAFviablroTns.
HARTIZUIEEN Y —2 g V0, WRURHFFR Y —
2 VIVIZE L TV D23 240 S OHUIBIT 31T 2 ASi D%
TR EN TV, T X 5 (CEEF A & Ak
ECIEAMENE -2 B oTn 5.

XY w, TIUR, AL BT B AT
% i Fe i D B MER AR A IR IR T

15
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JLHEESTRATIZERRE  REEREmYE B2 s
Response of some grapevine cultivars to Xanthomonas ampelina
. Moderately Moderately
Very susceptible susceptible resistant
Greece Sultanine, Perlette, Cardinal, Ohanes,
Gold Black Corinth, Tokay, Ribier,
Rozaki Cotsifali, Mandilari
France Alicante Bouschet, Mourvedre, Gris Meunier,
Grenache, Cabernet Franc, Merlot,
Ugni blanc, Macabeu, Portan, Cinsault, Syrah
Colombard, Gamay, Chenanson,
Gramon, Ribol, Folle blanche,
Muscat petits grains Alphonse Lavallee
Spain Garnacha negra, Garnacha blanca, Carinena,
Macabeo, Juan Ibanez Quiebratinaja,
Moscatel Granegro

EPPO Bulletin 17 (1987)

L LINBIZOWTY, EZMEOE Y BIEIZ >V

TR E S, BSOS EL R A A S K 0 BT &
T, [F LBRER TIZ & A IRHE Tl ISR iR
BEIZEZRNH D Z B BNDOBBHIE R ENRH
L EEZLNDNMHEMZER OISV TITHAMET
(EAAN



ANY/N

H4E

AT AR LBREESM

FLE RS

A BAEEICB O T U THERShEZD
zwgﬁfﬁothﬂﬁgzmm.7%?@%%%?&
% 7 A LANG 8 HOKERIEIZOVWT, 2009 R
FRZEME 20 ARBRDR<BEOETH 7.
AIFOFAIIIREER MNP RELEE LTSI L
N & CE Y (Panagopoulos 1987), AR DI AL
CRAETEBRETE R DV TR L7,

28 MELR O

B1TE BRI

AL 2014~2015 FIILHFE R TR TET, £k
AREEAT, ERETTITo7. BERHIATITE IO
BRBHOBER Y FURM A~D, RHEITOERE
RS (LT, T RiX) FEiE B XS
NATNTAF, GTHDH. HEBEMHOMBETILE 4-1 &

fh 0 7 R0 B BIRHER O FEEAERE L BiBRICBI S B HF5E

DIABRIXIET L3 0 e L72DS, AR OREITEED

HDEWEINDIEETHIANTHAT LN L L L
7o, RBH E X2 aERFM I TRY, FH3ETIT
Sl ifERERORBRITLH 5. R F i, B¥
ARV =F L7 4 VA TR PWER, WEEHTS
—LK B A=R=FTA M (HRTA K7 m R, KK
EREEL, BWICE2EEEZHRT D & ICEH A
WL AIRE EFEHWE (LU, L), £/,
AR G CIXRAKEEMEOENBM A T 7 — ) (=
EMIET 70 FU—24, HR) #RIEL, TR E
50%% v k L7z (LT, #OCALER) . mALBRX N T 2014
L 3 A, 2015 X 4 FEOKR Y b (BFE T
NF—1) B 6OKKT SaFIE L. Ry Ml T
1%, EEHOKY Y U IS L DI EREKELT o TEEEY
DEIIT, TRYREIFHRDIZO TNV AT 7 I FK
gl 2,000 525K 15 BB CTRAT L7z, Ry K
HIEFTEREIE L2, 11 H 5 BT 2~3 27k L

R LT, THEL, TOEEHNCTHETICES, BEHZIC
B A~E 12OV TE, REFFRKENOIFITHTT HMELEEEZRAWTRBREITo .
W4-13% AR HAE B
R M54 S e B

A ELg RHT FF— 5,000 H #8595

B ZTfily SEREMT TF— 3,600 H #8585

C EREH OWEAK VT AS LR —R 3,000 SRS

D BRI IUE  =a—3—r~Ahvh 4,000 H R I

E RanT B YU AR — 600 PR +2 TV 7 5—HEK

F Rygur =T v — 114 &+ ANANET

G e ER VI — 70 WESG + HfE AN

F2m BELIL
2014 FERBH E, F, GO\ ik, BfEEm % B
12, 6 A28 BB 8 A 21 BITHIT CF 6 [alBEfE %
fTo7z (3 3-2). PHEEREIT BB-7 (2010 F4xTHHT [
v —1 S3EER) & F-3 (2010 4B B T ~L % -
v—v=3r] sBfE) RV, SRR 100ml
WCHEHE THE Lo EiEZE L, 25°C, 70rpm T

7THEHEE SRR L. SHEKE 5 ATOREL, %
NENEREG U TER L BB 1000ml 55 %
20L DZEBKTHR L 7=1%, AXE EHER THBR
HE X538, FBIOGIIEY Ml 60 kT2l
Sy A BN U7, WO U 7o B AR RISV T,
F DOFFRE L FE R G M & - FBOPARIE S & 0
EERPE L (B 4-2%).

17



18 LiE AR A IERRE PSR 142 5

H4-2F% RERHE, F, G (20144F)

6726H 143 x 107
7H3H 733 x 10"
7H15H 467 x 10°
7H29H 5.63 x 101
8H8H 2.67 x 108
8A21H 2.71 x 101
%3 BRI OIRPLE Bswienoi.

FRBHIZIB TS 2014 BT AX AT —H %25 4-1
B, 2015 ET—X %5 4-2 MR LT-.
2014 1%, TA THETHEIEVECRIE L7729,

R E CIIATY 7 T —IC L DB EREKREITS T2,

HEARDOWENZ SN T 4-3 TR LT, 8 ALK
IR R o722 D, ATV 7 T —I13

2015 FITATFEOER L FAEIC L VA ETORE
DHER S N7, BRI Th BRI L v FEie
Liz. ATV 77—k DHEAROBEITE 4-4 R
~L7E.



H YRR (C)

IME T R0 D EIRHEN DA AERE & BRI 2 g

2 80
RERHA, B (RiliT) | - 70
25 A
/V \J\ AN\ [
| AA
20 v \4 \/./" \/\\ - 50
s ,,~\ 40
10 m— K 3
— PHRIR | %
5 mlu
0 . . | L i 0
LR R LR R R RRR R
Q A N N S “ N % 5 2 O 5 v
ST E A PSS
2 80
HRERHIC, D (BB )
N A - 70
- 60
o /\V\V[\v/\f‘\/’\v/ \z\/\vf\v/\/\
G - 50
E s Y 40
=€ I L 30
51 10 4— o K B
N Wit 2
- 10
R Y TR Y s
LR QR R R RRRRR
Q XN & “ N L% 5 AN < v
to‘?’q' té?’q, AP «\?’\ «\Q’\ «\Q’% NN 03’\ Ny %%% o %%\
20 80
ABRHIE, F, G (REEEABS~ A 7 %) 70
25
- 60
~ 20 M A A/v\'\'\/\\/\/\'\/\ A A\
[ V N M VA \//V L 50
g
g 15 ™
g_ m— [ K B
m 10— kR
5 i‘
0 T T T T |I-'_|'I'I T I “‘Jl T ' T
LR R RXR R R
Q A N N O “ N % ) O
RGP RN AR A NI R

H4-1% 201 44EKRERHIZ 31T 5 B SEBHRIR & oK E

H B /K £ (mm)

H %7K £ (mm)

F 7K 5 (mm)
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BEHSUR(°C)

LiE AR A IERRE PSRRI 142 5

30

30 80
ARERHIA, B (ARTTHT)
. A L 70
Pq JJA\/\A\ﬂ L 60
20 \ UA
\ V W - 50
A /\/\/\/\/\/\/
s \/ VY 40
10 %K E [
—T5E | [
5 | |
L 10
IV bl ub Nt
R RO LR
N N > > N S > $ N
AN co%x Q;?\ ‘\% (\%’x «\?’% (\Q’% qg’x QS’% Cb%n3 N\
%0 80

MEHC, D (& REFTH)

r 20

oo |||.u Al

> RS RS
RN @‘* 3 @\\ @‘”\ «%"" RN %% %% ¥ g

80

RIRHE (1S BERB~ A 4 2) 10

4-2[X 20154 R BT 5 B IEHRIE & FKE

A K & (mm)

H BE7K & (mm)



ANY/N

H4-3%

fh 0 7 R0 B BIRHER O FEEAERE L BiBRICBI S B IF5E

HREBRHEAT V77— BB 52 (20144F)

SLERA H

BB ]

(e

6H26H 15

&

FERERT

6H30H 15

&

TH3H

H
N
&

FEA ]

TH15H

.-
N
&

PR AT

7TH16H

)
N
&

7TH18H

w
I
&

7TH25H

w
N
P

TH29H

w
N
&P

FERERT

A ES

R ER 7Y 27 Z — BB (20154F)

LA H

SUVFR R )

e

8H5H 45%y

8H12H 605>

8H31H

o5 4 TH  JRIE G

2 PR BRI BT R RIS IR R S S — # 1 4 —HOBO
ProV2 (7 V~7 > 7, ®i0)% HOBO ProV2 i B
WA =V H—IC AN TRE L, EIERFICIRE & Hxf
BEZHIE Lz, RERi A~E 2BV CiE, 23X
Z DIEBUCIRIREFH 2 B L CF &40 400mm (2R B L
7. AR E, G TIET I 2T 4 v fllar T — (&
& 334mm) RICEE LT,

2014 TR EL DB, - 7o B C, D (5 A 26
H) Ic/hbd, 5 A2THENH9H21 HETD 117 H
DOFRT — XL T2 T 7.

2015 T E N bIE - -l BR A, B (5 H 20

H) 288, 5 421 En5H9H 23 B To 125 A
Sy DEFT —ZI XY R A T 7.

FHIE HRAEHIE

BAHXIZ SOV T, A~D 13 10 #f 2 K18, E 1% 2 ##,
FRBIVG T 20 BRICHOWTRIRTER & 508k L 3IniE
HEERDT-.

F3E MEBLOVOBZE
LB DFEIRIER A & B EREEK & OBREH 4-5
FIRLTE.
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LiE AR A IERRE PSRRI 142 5

H4-55%  FEPERIS L BRI D RIEMR & OBIR

TR &

& Sk DR FE T (hr)®

REE O HBME WIRA WEAR REREK %) T FH R
15-20°C 25°CLL 95%LA E T0% AT
A 8H190 94718A 800 9.4 441 100 511 126
B 8H19H 9418H 950 21.9 425 139 513 124
C 8H18H 9H22H 1,000 5.8 520 126 429 172
2014 D 8H18H 9H22H 1,000 18.3 545 110 667 120
E 8H140 9A16A 347 20.8 467 163 693 117
F 8H20H 9425H 457 2.2 423 203 445 237
G 8H20H 9H25H 530 16.2 440 191 565 211
A 6H19H 9H12H 1,100 9.5 488 118 603 57
B 64198 9712A 1,000 7.9 468 146 583 70
2015 c 8H24H 9 14H 1,000 6.5 567 138 440 181
D 6H22H 9H14H 500 35.2 525 105 777 41
E 6H15H 9718H 243 11.1 520 167 711 77
(p=) 0.7801 ns  0.3247 ns 0.0079 * 0.1127 ns

a)20144F X8 H 1H 259 H 21 H, 20154F 138 A 1 H A H9 A 23 H £ TOMEMFT — X DTN

*REF% THE, ns: AEARL

2014 1L, WTHORBRIZIEW TS, AFHOMFIL
8 HHAIEHIZFE SO b, Dk 9 AT TR I
Lo b, BRI & BREIC K D50 & oI
RERFEFWEDOER IR olo B2 b, £,

(rnF—) BEQR YT 7 A5 b L—] OER
2R DML, I E COMFEILIERBRIZEZ D 1F

FEENENEHW L. BB DO =a—3—7~
AH N ORIFIHRT D EZMEOFMILTE TV

W3, B REFTNIC T Do EH T ORI 5
T UHEF LTV TIEARNnEB 2 TRY, &)
%%I)@#ﬁ%#ﬁ%é:%@bfnék%%bf
WA, FIEMA 8 AR T EL T\ D D, 8
A1H2S 9 A 21 HE TORE LHXHBET — X1
DWTAIFOFAE & BT 5 & #E5E L7-& 5B OFk
R EREL U,

2015 1%, 6 HNZMER L 7o o722 &2 BB
CZBRV\T 6 HHIZHIFE 23Dz, L 7 HHAaD
DA &7 D A ORI DN IRoTz. &
D%, 8 H LAWY 2 MRS do o To 3 AR O R 1T
BRERThHo. e, BB FRBIVOGORY FET
VERITAEFKIC BT E L7 3R OB RIS T B IR H 1R
L7zbDD, 2015 FFOFRIRITMER TE RN o7z,

AIRORAELMEE LT, 7 RU22EMIERS <
MBFEAEL TV D MR F R T, @i CRE-R O
ZVEMAERBLELINTEBY, AL 02BN TYH,
AIFN L% L T2 DITFER 400~500mm DO LV KR
N> BHMEAEOETH Y, BARKEDIER 200~

300mm DFETIIFAEN DRz wmEINTWD

(Lépezetal. 1987). F7-, ¥V T ¥ITBWTAIL
IR AT 272 & 2 A, HENBB LT o720

11~12 ATh - EtHE SN TW 5D
(Panagopoulos 1987). XV o ¥ OEET T XD
[F—HIZLDE, ZORMITRHNCH - 0 FER T
HEKENZ <, 11 A OFHRIRIL 15.2°C, Bk
63.0mm, 12 A1%11.8°C, 61.4mm &72> T\ 5. K
RN AREICB W TIZ U TR S, BB &% DL
BRI 34 LTz 2009 45, 7 R OBIEHCH 5 7
H RS 8 HOKERBIZ >\ T EEBEH 7 R
U EEHORIL A MRS D L, TR TR o
RIRAPAEE—1.3C, BEKRRITTEAEL 126%, BRIF
T FEHRIRO A2 —0.7C, FEK RO FAF
120% &, ALY KEMESHOZ VR TH - 72,
Fro, BIfEE®% SO 7 A 3 A~5 A, BT
O BIEERIRS KO AKEE AR Tl 17.9C (OF
F#—21C), 119.5mm CFHEL 267%), &REiT
1% 17.9C (CFHZ2—2.3C), 123.5mm (FAELE 246%)
EBIWER Tholz. —F, KFERLRETH- T
2012 1%, RMHTIZET 2 7 A OFEHKIRIT 19.5C
(F4Z+0.6°C) THoR, BkEIX 7 A 5 HO
5.5mm, 12 A ® 47.5mm %R\ CIEE Omm, &R
BV TH AR 21.3°C (F4%E+1.2C) T
7H5H®36.5mm, 12 H® 21.5mm, 28 H® 19.5mm
ZHROVTIEIE Omm & 72oTEY, FEFICHEROD A
VHETH o7, U Uy TOBRERBRE XU 2009 4



ANY/N

DIENTOFRARIN D, AIH ORA L5 % Bt
B 95%LL EOERE R LY 15~20COmiR 2 KIR
ThorEBELE. 2z, BAEICHR#E RS L
LT, Kt 25°CRL LD @RS JUHERHEE 70%
PUF ORI 2488 L, [FIFRICRR R 2 R 7.

BONTT —ZIZO0T, BREES & ORGRE S
BASHTIC K0T LT-. ZOfE R, AIRHEE 95%LL
DOFEFRER] D 2 AN FEIFEEEN G OB & OFHBI TR &
N, S L HEE LT 15~20°C OFEFEIE R L O

WHEF (WE) LG L) & OBEHE

25

20

B KIR(C)

15

—
] v

10
8H1H SHSH 8):!15H SFJZZH 8FJ29H QHSH 9H12H 9):!19H

100

©

0

B SEHERHBEE (%)

®

0

70

fh 0 7 R0 B BIRHEN O FEEAERE L PR ICBI S B IF5E

BRI EHEE L7z 25°CLL EDEiRCAXHEE 70%LL
TLOMBIIRD SNRhote (B 443). £7-, &
BRAG AT N UTEE L COV DB F & G OFHXHEE % i
LR, SMRIRSSEETERFE LE&ETH-ThH,
FIRHEFI G D Eh o oA GREH Q) 1T KT
AUER (GRERHE F) bl U, GRS 85 CRE e
1F2.10 RA v b <, IR OREHE 2 i L TH
EREICRBLTEBY (F42K), Z0oZ &b HiR
BEDEWGIEN TR RS 5 2 & MRSz,

LHEF (R&LiF) LG GX) & OmEHS

e

-
<-o

8H1H 8H8H 8H15H 8/22H 8/29H 9A5H 9/12H 9H19H

[X14-2 JLBRF & GIZH1T HiRITEHES

@M-ﬁmu%%i MG IZBITH¥ =27 VEE

AR OF A R TIRE S X O HRE o2 %
AL, FAL ﬁL&mV L N R A (| N OF)
BT 30°C TIEFRIR A D T 2 &, B O
KB 90~95%LL E DA I REUHEEA AL S
72 & ERLTERY, MEMREICIS T 2 I8 E S
DEEMELZFSMIL TS, LinL, KBTI
SHIEE 90~ 95% DR R & FIR IS & ORICH
BERBERIEAONT(T— XA, 000 R E
95% LA L DFEFLIERH] & DN D 7 D3 B 72 BR 3R
b7,

INHO/MRIY, KIFOBEIZITEBESRITFOX
BRRKENT kﬂ%%ﬁkt@ R C i DS HERT
SINDLMGEMN Lot BEITIIRAEICEET HHLE
WD ENRENT. AR VRS ST

y
‘—y

if:,

HoTHEBELNEIBEBRIN IS LT W EMSCLHRE
KEAT O I CIREN R E D EM TIIRENYREEND
EEZLND.

AR, JLHEEIZ BV T E RO BE 72 miRA A3 i
WTWA78, 2012~2015 O —fEREIZIIT 5 A
DOFAEIT D72 <, RIFOIAFEE LREE & OG%RE
fENT 5 Z ERFHELWRILTH B, 5%, 2009 FE0 &
D IR RAEARICEBE LA, R oRmET —
B EARET D LIk, R &R & o BR
ELROEMICT TE 5 B2 T0WaD. FRICIREDS
IO T RBRER TE TORWED, HisRe
FREER, FHROERIZS X 2IREDOFEIZONT
bR 2 NERD D

F 7o, KB E Tix 8 A LIBEOMXHEE 95%LL Lo
R 1% 2014 4R 12 0l L 2015 4E D N ED -T2 b

23
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DO, FEIREEIBIL 2014 FEDOHFNE»-7-. 6 A 20
A5 9H 17 B £ TOMERKETIE T 2 & 2014
A1 859.5mm 72 o 7= DIZxF L, 2015 41 262mm T
100mm ITWERH - 7. 2015 TR EN - 72 2
EMSHEHEE IE < 7R o 72 b O OfE A KBTI

2014 FOHNRLL, FBHRERIG bEnoTo. L L
KBTI U HUB N O 270 2 [ M 35 1T 2 2899 O BRITE
HTEPRITIIRRETH 7o, BRICH DL
L CHKBENG 2 2B W T LR &2 BT 5 EK
D—D2Th .



IME T R0 D EIRHEN DA AERE & BRI 2 WS

55 5 T IR OB EL

W1H kS

T RUICBT D AR E O R E AL R L OVEAE
DIBYLIFIZ ST, Grall & (2005) |34 H N
O & HERNICE Z 2R EIc XL v iEHT 2
BHR OVE G238 LR COEE YR & LT
W5, LL, < b0 RFOFREMTH 5l
HERREE R, EO LI ICT RURES
ICFES TICHE L, MERICHIENIT T £ 5 HUK
TOREBOMIZ OV TIERMBHATHD Z L0 b,
HERNOTZ RO 2-AHAIZ OV TR L.
%28 B IE
W1HE WEEEEGORY MEICKBT D RE
20124 3 AIZAR Y A v b (B 12em) IZ[FE =8
+ (KNy b=—2R) LEBLE 1: 1(V/V) TR
LTHREL, 7 RUEHFLALTRENTERKL,
EIR, AMEOIELEbOEHER L. RBRIT 9
Ry b, 3HEEITITo7-. HEHEITE 3EH 3
i 1HICE D, SRLEZFHICOWT, Bak
HEHO 11 A 20 BICHEMOBBAZF 2~3 F 2 7%
LCHIE L7z, BIE % 4°CTK 60 BRME L7
#% (20134F 1 H 9 H~) OREICOVTHREL
7.
FEPTREEAAC O W TR T 2720, HEEHE,
R, BAFOLE IO TPCRIEIZEDY
R OB EATV, Z ORI O E DI
DWT R OZEREZREF Lz, HEE I O
EfR Y B X—,3—3E (Nakaune 2006) T
TV, BREBMEAFIZTHONTII I vy E—F A7
THIWH LE, AT 3IFELZ 1T e L,
FEIFZE S 1lem, 18 2mm BEOHN 3 % 1
T E L, Lk TEER: L 7-%, DNeasy Plant
Mini Kit (QIAGEN, Hilden, Germany) (Z & ¥
2 L7, PCR X Manceau ©(2005) (2
LAARBEKR TS 4~ —(XaTS1; 5-TGC GTA
GTT CAA CAC CAA AGT- 3’ , XaTS2; 5-TAT
GAC CCT CTT TCC ACC AGC-3’ )& MW,
94°C5 %y, 94°C30 ) - 60°C45 fb - 72°C45 B %
40 YA 7 v, 72°C8 4y, 10CHRAFTITY, IR
FEW)IE 0.01% 7V L > RFDEMZE, D% R
L7 1.56%7 Hu—XF L CER K%, UV K
TUAA NI X —F —THER L.

B2 MAHBOKRy NEITET HRE

2012 ARG ICHEFE L, IR SRy FEIZD
WCIERTR D LBV EE L, Z0OFE T4
EH7-. 20134 8 A 7 HICMHE L-#HiH o R
%1 3CHoWTC, kit PCREBICE W RFEREZ
f1To7-.

%3 IH  BIMiE M I B AL

B —f 7 TRV T, BB % (RIRE)
A ZERT OBMBA R L OB oW ) A b Yed iz
WK, RHE%ORE, TEHOMREIZ O\ T PCR &
WCEOREEIT -7, M OB IEL, B
£3F, BIEROIE, LRIz EE Iy ¥ —F A
TZTEDIRY F v v s ffEE=— RV, B
WRIXS EB TR A e L, RAHTET
Mgz 1ml~A /7 nFa—71CmINLE. by
H—F A T7BILOEEHILZEOEHE 70%T 5 /
— /L THE L.

2013 &, HTHITEIT A FEM# (7 r)—) BX
O ERNT B R [7 ) — OFBUL, WHERTO
AR OBHKIZOWT 4 H 23 H, RBEHDIE
FEOFEFIZONWT 6 H 14 IZiT-7-. & B i
KCREM Y77 470 bL—] ORI, ¥
HETOF R OBKICOWT S H 2 0, BEZDE
IZ2WwW6 A 6 H, fEFIZOVWT 6 H 17 BIZiT-
7.

2014 4, ERBFWEAK C B o> 170
FL—) FOERHEHILUEHDRM = 2—3—
=A%y b OFREBUL, BEIFERTOIE, B
FOBHRIZOWTBH A 1 H, BEZOE 1ERD]
EFIZOWT 6 A 18 B T 7=,

B4 BRREICBT BFEREOBL
2013 FFICATFNBEAE LS BEHILUE D it
[Za—a—7~vABy b IZOVWT, 2013 4
10 A 28 FICEIE LA FBIRY, 5CTHRE
L. BEEA (REHIM 0 A), 50 A, 100
A% 8] E R D3, #HIZ ST PCR ICL V£
Baa Lz, o, ¥ 50 ARICFEL TH L
BERB X ORBEBHRDICH v X —F A 7 THfiEL T
(51K REEZFHALE.

25
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* ¥ (Mainbud) e : EDF# (Leaf primordium)
DBIZF (Subbud) f : EZH (Bract)
CEHOERM gl #E (Wool)
C{EFEOFE#E (Flower primordium)

o1 BAIFOWEN (HAY Fus PIBE—BELY)

a0 o

03 REBRE R TITHER SN o Tz,

BEEYFOR Yy M OWEKIZBIT 2FICB W
1 WEEEEORy MEIZBIT A RE T, Ny T7ym—) 2R AMIERLECRE D MHE
RIFER SO @mhoTz [t —] OFRDHE RENT. £, BIFEE CREICEEIXRD S
MHIZ 9V T 6 P THMENHIE S Nhehotz (55 5-2%, % 5-11K).

7= (B 6-1K). —J57, HOR I L OHEE HHL

o1k MABHERE L () —) Ky b
BB E R A LI 381 B IR R E

FAL fii E s
Btk OIS E 0/9 0/9 6/9




IME T R Y0 D EIRHEN DA AERE & BBR IS 2 g

F52®%  HE IRy bEEHABRICIT 50 5 FIHIERN
IR & BRI E B ORI E

Vi e Ay AN
A, EREAE mug

A L5279 23.8 12/15
AL — 21.7 151/5
YTy A ) L= 17.7 15/15
0= — - J=F5) 17.1 6/15
4 ~113053 15.8 15/15
27— MLHY 11.4 12/15
E RV E 7.3 15/15
Ve RaVIZ SERVESy a4 3.9 9/15
Ry 7 e Vi — 3.2 12/15
o= 2.8 15/15
Jy—2Y 7 2.6 12/15
TIIE S U—)L 1.2 15/15
FATHT 1.0 3/15
v e ) U—L 0.7 12/15
TIUT 0.0 15/15
Ny 7yua— 0.0 0/15
FyroUL e FT—1 — 0.0 151/5
R—=FrF7F 0.0 15/15
MH7 ALV R 0.0 3/15

RIFEEEG 201248 (BRI E) OFRMARER
PREERUE  2012FFK BT E#% . PRAT L 128 O 2F D 4y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

lanel : DA EEHREDNA, 2 : ZAHK, 3~7: R—F T F, 8~12: 7 /LF—,
13~17 : BA ~)L13053, 18~22: Ny 7 7 Hu—
521X 20124 OFEORERTE (k)

B2 HABOKRy MEHICBT D RE ERREEICB VT, FIRRE & BMR 7 < (R E S HERR
2012 4R (CHEFE L, FfHIEES 2~3 &% L T Stz (56 5-3%).
AXHTRy BT, BARBRICHE LIZHHEO

H5-3% BN > NS D0 D EIME R R &
B O RBAEORERE

20124F-%k 20134F 4

P4 FEES  RERE PRERE

(%) I JE B 12
A~ L5279 23.8 4/5 3/5
AL — 21.7 5/5 3/5
FyroUL e T— 0.0 5/5 2/5

MH7 AL X 0.0 1/5 3/5
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W3 IH  HIMIEE T 3T A A AT A B TR X CEVERE SRS, —
2012 FIZBFRRBREIT o 2RI A BLXO B ¥, BEMTIXIZEAL ERBENHERIN N7
B T ) —] 2B ABAEOIFEIZBWT, (%5 5-4 3%).

Hb-43K A ORI X OSHRIC 1) D REEIS

_ o o 54 6H

g EHi ST nFEA g P e ™ g
2013 A ENL v — 21.7 0 0 0 30.0
2013 C "R YTy A7 R L= 40.0 0 0 45.0 85.0
2014 C BRI DAV I 7 NI VRN 40.0 0 — 60.0 70.0
2014 D BERHT =a—3—s~AxWv b 633 0 0 70.0 70.0

—  BHEOIRBN TE o 1z
20134F, 20144EERBHHD [V T 7 A4 40 b b—~] 1IFE—E @RFEAA R L)

BT S 2 GO U, Y 7 1 7= MR 0 F2 BR 32 [ma—3—U~<ABy b IZOWT, ROE
TOREIFER TE o7, IOV TIT A o3, BEHWTRICEW T HIRERER SN
B TR AR S T (5 5-7T ). SIEE I, BEEILIT IR 2 R

C M TIIFICESem 2 YW U, Y 7o i8 SNIZL OO, WEEFIZ LY BEE TORME S
LIS, A% O, REAE, EROVTATDH FETF L2, —J7, FTomBEIASIE 100 B&b
RE DR S Tz, BT LZho7z (3B5-3K).

BATH SR —REIZB T DR EEOBA
2013 FFEIZARN L HBE L EFHEM O

%555 20134 [ma—a3—U~2Hhv M ICBIT A EEOGE
5CHRTHIM 0H 50 H 100H
WEEBAL Ed e 3 i 3 e
PCRIEIZ L B M4 (%) 100 100 100 8.3 100 1.7




IV S0 T R D S ENEE O J8 A A RE L BERRICBE 3 D ISR

1 2 3 4

150 H

100 H #

lane 1, 100bpladder; 2, -> 2 El#f

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

S EDNA; 3, IR E 7KL K 4-13, 35 14-23, BEES

$5-2 20134ELEE[=2—3—r AW v b HERICEIT A REBRE

FOFHFE I LIRS OB TIE, £33
XV BHEB LTRERS B THRWREEIS

NROLNT (5 58FK).

56K WHS0HH%BD [ma—a3—r <X
H v b BERZE ORI

PCRIEIZ L % M HIFIE (%)

T2

IR L UME

23.3

96.7

DLITITEBERIZR SRR oo R v M T,
BES 2 IR X S e o 7.

LU, FETITFEW R IS BALR 7 < Wi 3 Bk
HEN7. 2o s, BEEREIC L DEKIE,
WECTOFRIFICE G T oM, FOMSITRE I LT
WwWaEEz LN, HEHAEREOEDOREICONT
Bt L7z,

AIFLBIC X o TR D O 2B R
DEIET DN, ECTRK LK, BERIIETHE
OEFCHREEEIND LB BT,

2012 DA Ll o> -RBEMIZ VT 2013
FERITYIWT U 7ok Je s B Ye i H 72 BHIR O 1 7E T

RE IR INT, LEEICBNTORERED
FECIIHE E CTRES SRV EHER S LT,

—J7, 2018 ELHED=a—A—I~ AN T
IEEKIC BT S AL IR O BEE E CIRE ATER S,
SHRAEGEIT/ D L E TRET D Z & ER
SNz, LrL, ZORENFEORKFICE DR
ERBEEZDOPEIARATHS.
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%6 =

W1H kS

AFEFEEIZ 1B 1 BicaoBEshTwb
(Willems © 1987). b 23\ Colff S 7= B
KRIZOWTIE, #A5(2012)12 X 0 A 2005 1
B3 L 16S rDNA O ¥ EEELHI O MR HE2 5
X ampelinus ERIE SN2, £z, FEDOEEIZIX
Manceau 5 (2005 kX 2R T T 4 ~—%H
W= PCR ICEL Y HEY & T DA0E IR Y 0345
LD I ENHERINTWD. L7 > TAFR
FiX, a—ay ) LdtimEN~MEE L LB X
LA, ARMNEIE LTZ 2009 4, dbifFiE THEs
ENHEE2QMME (L) —), YT 770
L= IZBWTHARFIZ LD RFEDOEM 72 &I
BEHENERINL., UL, ZTALOMEE R
AVRA—A NI TRETH Y, BERAEHIKO G,
LR o TS, MR RO L Zh
b OTEDEZIEDE NI OWTITHRERE D T
B D AIFIL, ARKH R O IRBE 72 Hidsk ¢ %
AT HHETHY, HERFICELAHTEYRIR
POKE T &R D bE CRALLBEBIEIARHATH
. T, a—ua vy SThHHES N EK AL
B CHBES NT-HRIZOWT, T RHIEAT &

ALHEIERR & BRINER & D 5y - RAARAT K O SR

FHEOERIZOWTHE L. MEOBEEER
M2 AT+ % F L LT rep-PCR DNA 7 ¢~
H—=7"U 2 MENTE AW

%28 BTk
%1 EREK

HAREKRIZE 6-1 RITRLE. BERSEEREIT,
IHETHBESNTHEEDN G TE 57200 #ildidhds
FOREHELZLSTH L ) IC@® kL. a—my
/NE X, French Collection of Plant associated
Bacteria (CFBP)2MRETE L TWAEKOW, 77
VA, XD Ty, AA O A HURSC SR
ERHRNE DT 10 HEEZ R L, BEMKER
F 3 BT ol B A I L CHE A B 9% 0k D FF AT A 45 C
ALT-.

B EKRD S B, FIZHEMA L7 BB-5 B IO
F-7 BRIZEMAESL O — o N 7 ICHE L. £
7z, BA 5 (2012) 3 A5 O W & LI BRIZ R E IS
M 7-# (BB-1, BB-4, BB-9, BB-15) & BB-5
BEB L O F-7 Bk 16S rDNA o H Hefic 5115 # 1%
DNA Data Bank of Japan (Z %7€ L 7=.



/MBS $ 0 T R D S ENEE R O J8 A A8 L BERRICBE 3 D ISR 31
Fo-17 PElEtk &
R4 Gy Bfedn il 5y BiEAE DNA type

CFBP 1192 Sultana Greece, Crete 1966 A
CFBP 1313 Ugni Blanc France, Oléron 1971 A
CFBP 1796 Ugni Blanc France, Charente Maritime 1975 A
CFBP 1800 Alicante France, Aude Les Craboulets 1976 A
CFBP 1833 Grenache France, Aude Les Craboulets 1976 A
CFBP 1841 Ugni Blanc France, Ardéche Saint Reméze 1977 A
CFBP 1926 Grenache Spain, Tosos 1978 A
CFBP 2059 Rupestris du Lot France, Vaucluse Collet du Bray 1981 A
CFBP 4977 Clairette France, Drome Vercheny Le Haut 1999 B
CFBP 5787 Ugni Blanc France, Charente Saint Preuil 2001 B
T-1 Miiller-Thurgau Hokkaido, Urausu 2011 C
T-2 Kerner Hokkaido, Urausu 2011 C
T-3 Lemberger Hokkaido, Urausu 2011 C
BB-1 Lemberger Hokkaido, Urausu 2010 C
BB-2 Zweigeltrebe Hokkaido, Urausu 2010 D
T-4 Pino Blanc Hokkaido, Urausu 2011 C
T-5 Muskat Ottonel Hokkaido, Urausu 2011 C
BB-4 Lemberger Hokkaido, Yoichi 2010 C
BB-5 (MAFF212143) Kerner Hokkaido, Yoichi 2010 C
BB-9 Zweigeltrebe Hokkaido, Yoichi 2010 C
BB-21 Zweigeltrebe Hokkaido, Yoichi 2010 C
BB-13 Cabernet Cubin Hokkaido, Yoichi 2010 C
Y-4 Miiller-Thurgau Hokkaido, Yoichi 2011 C
Y-8 Bacchus Hokkaido, Yoichi 2011 C
N-1 Morino-Muskat Hokkaido, Niki 2011 D
N-2 Zweigeltrebe Hokkaido, Niki 2011 C
N-3 Kerner Hokkaido, Niki 2011 C
N-6 Zalagyongye Hokkaido, Niki 2011 C
TM-1 Zalagyongye Hokkaido, Otobe 2011 C
TM-2 Merlot Hokkaido, Otobe 2011 C
OK-1 Miiller-Thurgau Hokkaido, Okushiri 2011 D
OK-2 Merlot Hokkaido, Okushiri 2011 C
OK-3 Chardonnay Hokkaido, Okushiri 2011 D
OK-4 Pinot Gris Hokkaido, Okushiri 2011 C
OK-5 Zweigeltrebe Hokkaido, Okushiri 2011 C
OK-8 Seibel 13053 Hokkaido, Okushiri 2011 C
OK-10 Kerner Hokkaido, Okushiri 2011 C
OK-11 Pinot Noir Hokkaido, Okushiri 2011 C
BB-15 Seibel 10076 Hokkaido, Furano 2010 C
F-1 Zweigeltrebe Hokkaido, Furano 2011 C
F-2 Kerner Hokkaido, Furano 2011 C
F-3 Cabernet Sauvignon Hokkaido, Furano 2011 C
F-4 Zalagyongye Hokkaido, Furano 2011 C
H-5 Irear ( Mhver Hokkaidn kEnrann 001 (o
F-6 Seibel 5279 Hokkaido, Furano 2011 C
F-7 (MAFF212144)  Seibel 13053 Hokkaido, Furano 2011 D
F-12 New York Muscat Hokkaido, Furano 2013 C
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¥2I Sy R

ERIT S @RISR CRE R L ar=—0
DWHE LES2FE LS Lo CHEKE &V,
100l DOIKEHZEEAKIZIEE %, 95°C10 4y [HBVLER
L, K CRMm%, 20,000g T 3 4y OoriE L
- biEESBRY e L.
7> C Xanthomonas ampelina & 3T\ Z
L5, Xanthomonas B2 W CHESHZE R
HoBmELE L THWSL I TWD repetitive
sequence-based PCR % v 7= (Sahin et al
2003, Rademaker et al 2005, Mondal and Mani
2009, Gama et al 2011, Adhikari et al 2012,
Kawaguchi 2014). Rep-PCR i Versalovic et al.
(1994), ERIC-PCR % Hulton et al. (1991),
Box-PCR /% Martin et al. (1992)D 7 J A <~ —IZ
X W47 -72. REP-PCR 4% Louws et al. (1998)
DIFHEIZ LV T o7, PCR KNI DFARK X DNA
Tl —h 1u, 74 ~v—% 2 ul, 2X
QIAGEN  Multiplex PCR  Master Mix
(QIAGEN, Hilden, Germany) 12.5 ul , J#E A&
K95ul OFF 25l L. —~vAHV AT TF—
TR T NIROEBY L LT, FIHENML 95C
14 4y, fR\WTCEM 95°C30 B, 7=—V 7%
Rep-PCR (% 40°C90 #, Box'PCR K L O
ERIC-PCR IZ 50°C90 #, {hE & iE 72C90°C,
I 40 FA 7V, B RS 72°C10 43 TIT
S, BEERISEWIEZ VL B (RoehiEk)
10,000 &AL 2.0 % 7 He—2 7 i H
WT 50v T 60 p DEXRIKEIZITV, UV kT
AANIFZ—H —CEBEHE Lz, N R
— 3% DNA 77 L— MZoE, ZhEh 3
O REZIT> THER LT-.

ZENEND DNA Wiz oW T, (LiEFRS %A
JHLEBRCT VT L= RILIZZEDONRY RO
A2 1/,h0TRaT L. FRFho PCRICK

X ampelinus 13,

5$6-23% BB

HAaAT AL TONMEIT-o7=. RFEMHIX
DendroUPGMA O -3 " FfmEFHK2@A L, F
IMEHEASEUPGMANIC L v ERL L T-.

%3 YRR R

JRIFEPE D LLEZIZ DWW T, H#RIX DNA type A 7>
5 CFBP1926 #%, B X CFBP5787 ¥, C iZ BB-5,
DIZF-7¥EH#R L7-. 7 FoiddbEiE o 2 E MR
TECHhORFICESZ D T —] 38 B4Ry
MR E AW 2k, BEERBRITI T CER
F e B2 SR BRI N O IR BT IR ZE N IZ BV TYT -
7o, BEREIIHEMEE 100ml O @ AT 7 R
25°C 120rpm 553 L, JE &R K TH 108 cfu/ml
WCHAR L - B RIREIE A TN T OERMHEND X
IMEERAR L. HEFEfR, FEWALRY oL
fla 5 (443X325X163mm, 7 U A Z )L
YRy A, TRAUY) I0WhEE L, BRI
WS b X oic Lz, 27712 200CDEIR
EP (B 12 Befd, w5 12 KRR) 12X, =
TITRNEERELROLIBEENAY RAT L —IT
FOKkEEFELEZ. 1 HBRICBWTEREKEICK L
6 Ry hFozMiL, 3 mRABREIT-72.
AHBRBBLOHMEH BIZOWTIEE 6-2 FITR LTz,
AR 2 TIEEE D DFMICH v & —F A 7 ThiH
ECHETHEE N2k, BWEEITo7-. R
2 TR, R LRy MBS ES BT T
TE ACOMBENTHRE L, RIER, KB 3
~4FEFFRLTHE LZEZEVIRY, O 200C
OIEIRENICE X FICE L% Ay TR
3HEAT-oT-. RS THREMEKEZHER LT U
FRB2 ERCbOEAWE. £, B2 KT
#%, Komats and Kondo (2015a)® J5iEi2 L v,
B4 FEE200 Y, EEfhit#% PCRIZKY
AIRRE OREMREEIT - 7.

R HHA B A H A
TH1R  TH22H 8 26H 9H24H

2 104100 10H22H 11H12H 11H25H 12H16H
2890  2H18H 2A25H  3A3H  3/10H 3A25H
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Ay NE~OEFREBOM, Sevillano &
(201D FIEIC LV RIR A 21T - 7. ERIT
DNA type A 7> 5 CFBP1926 ¥, B3 CFBP5787
¥k, C 1% BB-5, D% F-7 #k& {3 L7=. 100ml
M@ R AR R 2 VY, 25°C125rpm C ODsoomm 23
1ICESS ETREOER L. BELEEKE
R 10ml % 16ml RV 7L a=aiLFa

\Z &V, 2500g Tl LEAEZ B L7,
RZWRE 20%27 U &Y 2k 1ml 1ZIGE LEEIC
HAwvi-. 7 B dbiE o E 8L THOARIFIC
D T ) —) 3 ARy MR OFERE
1AL & 5 BV, S b ) ILIC 2%FRIERES
HICEHRAEER L, FER EICT RUofEL (i
ZEICLT) B, 3 KOERZENZ i

(CHES#ETE 2 AT, BRRREHE 2 10l #6758 L 7.

WHE 2% 27 V) VAKOBRENBE Uiz, B
NRNYMAENT T 4 VATEHL, BIRTT7-8H

DNA type

33

MfrE L, BN ETDD0EMHRE LT,
R DT ESCERAEIC L VML, 372
bbb, SEEEERLZEICOWT, L EE
FEBEER 7 &2 2 0.5cm D 2 )V 7 R—F —TIRE D,
1 BDEICHE 38, &t 15 MOER Z1ERR L,
50ml RV FuvLra=hrFa—7I20,
WBHEZAEK 10ml 2Lz, 5 BALVT v 7

A LTotk, 10 o HEE THIEL,

KD 7 F L

A=HNF 2—T7ZE L. B L 72 RIZ D
W TESREEFEG DS-14(HORIBA, Kyoto)iZ X

D ERIEERZFHHIL.

O3 HT RUBRAER

FEER SN & % PCR iﬁ(ﬁ%iﬂﬁﬁm: v, 3—
oy SR EALEERRIC SRR b, £,
bvEERN, 3 —n //\Ii‘ﬂiﬁ\?f@%ﬁ”% 1 b

72 6-1 [X).

A B C D 100bp laddar
o i i i E E<500bp

< 500bp
ERIC-PCR
REP-PCR ! E E E E‘SOObp

61X ERINICEES < PCRFHTICE D7 KT -2 2 EIME T O &

IR

S
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ZDZ E&H DNAtype ($4 7 v— 72kl BRIZK &4, FNERDBIBHIZ2 7 —TFITK
(5 6-2 ™). 93— v/ S@k L ALiEERE A mani. GEe6-1%K).

Similarity (%)

80 85 90 95 100
] ] ] ] ]
— A
— B

D
% 6-2 UPGMA i X % &kt
%6-3% DNA typef DB =AY HAE
DNA type A B C D
A 0
B 0.218 0
C 0.617  0.655 0
D 0.488  0.535  0.378 0
Ay MGICHRT B EERIC X DR RIERE T, MTERIIHONR - 720 6-4 ).
3B L LIZHIFN D72 <, DNA type MIZE T RERICESFHEFE NIRRT, BEREXK IV
5 RIFEEIE 12OV T Tukey-Kramer @ HSD & T b SRR He R LR EALIC 2 ZIEIR 3B
EWZE VT LR, &7 0 —7RICHEZETR S (KRR 3), BEREEALOIEZ IRl S H 72 2K 80K
LT, FEMEOZEIIHTE T o725 6-3 DOBZEERT, O Y Y LKIZTRERE L
). FHEERIEICBWTAHER LARRO N, L
R 2 CHALEZSES OFMICER S N4 2L, % DNA type MIcH T2 EERICHERE
FEIZOWT, PCRICEARBEREEIToT0 & 2 5, W, F—m y o BR L ARHEERE & ORISR )
4T D DNA type (2B TEWIREEIE BB DEFRITIRBO N7, (B 6-4 [X).

BAL, BEFE L7456 0 F O REH A1 DNA type



IR TR O B EIRREDE O AR L BRI D%

20

15

10

FIFEEIE (%)

A B C D
DNA type

H6-3[X Ry M ~OMEFEEREIC X 5% DNA typeE kO FE R HEEI S

A : CFBP1926, B: CFBP5787, C:BB-5, D: F-7

n=A:72, 72, 81;B:61, 59, 74, C:58, 58, 62, D:63, 61, 78
T — N —[395%E X &~

F6-4F% L OFITBT A IREEIS
DNA type A B C D
PCR detection ratio 28/40 29/40 33/40 27/40

DNA type A, strain CFBP1926; DNA type B, strain CFBP5787;
DNA type C, strain BB-5; DNA type D, strain F-7

40
b
35 4 b b
b
A30-
g a
5 25 1
S
= 20 -
i
S 15 A
=}
e}
g 10 A
&)
5_
0 T T T T
Cont A B C D

F6-3K FBRLERIZ X DIRE I RS R

Cont : 20% 7 V&Y 7k, DNA type A; strain CFBP1926, B; strain CFBP5787,
C; strain BB-5, D;strain F-7

=T —/\—1F 95 %EHEX & RT

T T —N— DR U LT TITRRZEF% CEROMENZ & 2 RT

35
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A B

AHEIT—RB T3 —no v 7 K (Vitis
vinifera)} . OV O 2 HERE T D F0 955 iU % 7= 37
HEanTwa., zozdbdtEElcs i 3284
FHREIE I —a v b AbiEICB A L &5 %
b, LhrL, MEOMICEEBEHNERIRD L
Nz o, JbMFETHRAE LEZERKIIIT —m v
SNHKELTY, SEMAELLZZ VA, FU v
Y, AL CUHNDOENPLEBALRE, b LL M
FOBBRTHYORMORES L < IixhfEoZ
R bomEZOND. HELLIT—1 v
BREIT 1970~80 ERICHBEES N b OR ETH
v, BIFEATI—m vy NZBNTREELTWVD
DNA type IZOWTHAET HDHENH L. Bl
£33 —1 v/ THAT LTV 5 DNA type 23 b ifEiE
THROMN-2Z CEBLOUD THIE, I —1 v /30
SALMEE ~DBRIEREFEIZ > THHD LD TH
5 EHECTE S, WiZa—nr v /30 DNA type
ABXOBOEEFTH-THA, CBEIODOH
Selxfh o HIg 2 & DR D DV ik B AREN TEL
LEFHREMERE Z6ND. iEEICkT 57 Ky
FEFIL, 1870 BB - HIE L EoTE ST
DN, BEEHT RYOEENRKEAIZR >0
1980 I > THHTH Y, 1981 2V v 7
AL P L—, B ~L 13503, I=2TF— kL
Y, AL B2T9 DAL IREE ML L E D,
1983 T 7 v F =B RBURIZEA S L. 2D &
T3 —n v/NTHATL T2 DNA type A B L O
B B ALUEEICRE LT BN BB TH D7D IR L,
WM REREZRT 2009 £ L&V 5]
L EZOND. FO-OItEE TORAEKD
Hokd L <IHEiEic o, thoiikics
JAHHEESICBWTHEAL TV IR EDERD
BB ALETH D.

% DNA type BlicB1F 2 (7T —] 1254 5
BWRNCERIIR LN 2o T2, £z, RBRIEK
WOIRNTZ DR E R TN, 7TV ATARRIC
BZMELFMENTND [HA ] IT20THE
DEGHEREIC L D 2 TIEREE AR EBERIZLY
T 5 5% 2 DNA type A & C TLh#E L7273,
I ERITR N T,

Sevillano 5 (201413 X. ampalinus O ¥R S11Z
BMETHXRIBERET LD, el b7
VARY CERMKEER UG EERIC KD X
ROMEEFEMT 2 HEE L CEBEROREZ H
WTHEY, HkO R DB AR COREIZIT-
T2, Peros 5(1995)1F in vitro TAE &

To R R %9 2 HERE 2 ATV, BE3E L 7 Hifi $ o
HEVMCED X, RT3 5z o R 2,
P OMBEERESRICLDIRFOERNE &b
WCEHRBCRIFEOBNCERE N LT L HME LT
W5, LarL, R LEEKRZ 2@ E TR
XTI TR D 2= T T )
DS EHETHY, RIFFETHEZEL T

% B 70 B M O Bl S - BRI B T B R
PEOENERIET DITIEE> TR, LR -
T, B 60Nz X ampalinus
RN BT IR OFE W E RS LRI o h
ETIERL AFRIZB T IZRBYWO T TH S,
LrL, TRNETELRTWD XL O REKRMOIF
FHOE NI\ EE X Bz, —JF, ARIZIE
TAVE THREE O MR D9 R O TR RS L
—ZFERIN TRV E SR TW 5 (EFSA
2014) 2 &b, ZOMRREZFEL VWD EEZXDL
ns.

AT L FEN O BRI 81T B BASHIFE RN A3 &
e &R, ERRM T DNA-DNA ~NA 7Y # A ¥ —
TarEITH EIRIE 100% DR RT L &h
T 5 (Willems et al 1987). AFEWNIZEIT 5 &EIs
FIZE B2 DT, Manceau et al (2000)1%¥ Y >
¥ O [ZANVEF ] GEERORICBIEEREZ RS
DNA ~— 7 —%WELTWDHN, ZOHREARHE
DFEFF RS AT+ 22 2 BE LT
BY, TOBRAEOBNERIZOWTORE LR
<, RFENAREOFENERIZONTHID TOH
HThB.
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TR AR

B S

AFFICx L, EHIEAIC L DR R IT AR
SN TW? (Panagopoulos 1987). L2>L, Al
DA LD AW O ZWRARG B L OYRE O HE B %
Wi+ 5 LI HE L H D (Grall and Manceau
2003). FFF 51X 2011 1238 N O AP 36 AR R Hl
BT, BITTITO NEROKEDLVIRIZH T 5
B bR IR AR S B VERR R SR K A 2 A L, BB
%K 10 AR 7 E#Em (6 A5 H~8HA 1H)
Eiiolm b 2 A, AIFRIC X D RFEEG OB
JOWNEORIERA LN EWE L TWD Gkt
M) . & 2T, HEAVERTEE SR K FoAl o ke oA 12
X BARTOBBRFEIZ SN THRE L.

%28 ABR A

% 1HE BB E M

HERE L, SRTRTERET ARM (SFE T v)
—1, 1991 FHehE), RMHTEEFENT B [ (fhfE
[ v —] 1995 F4dH), & BB HiiEAK C it
(B0 77 A 70 b L—] 1999 4FEHkHH) .
BEM : 2m, AR : 2.5m, fENE T FHIKFE =
MRV, 1TRK 10 8, 2 KIETITHo 72

%2 HERUERI K OMLEER E

HEERIE A (L B AR ER SR K Fn &l (87 32%) : 800
& (RERKFE I LT T A/KFAHI 100 15 00H) % H
VY, BAAAKEE 1 %70 0.6~1.5L (120~
300L/10a) & L7=.

BRI DR EHE, T A0 72 3B TR A0S e 58
NTWD 7TEEAMAICMZ, L hROITEBREIT
W, RIFIC X D RERELRRT L LA HEL
L, BfEMmZICRT S 3 BIEREOEA, iz
2010 FITiEL 9 A LIBEIC RN D MR U 7= F 451 23 7
HRTNW=Z &nb, BAEH LY LBEVFFHIC 3
[B1F2 & 2 WA 9~ D D RIS DWW TR L7z

SRAKFIANZL 10 H IR TOMBR A AR & L2,
R D B IBATRA RIS H VT B BAii bR 72 & D B4
RIC LV IEREIZ 10 BB TIX v, 3BRETI
Z OO EIKT T HEATIRIZIT > TV D0,
AKREBRIZHEN D 5 1= D8 % &L IFT OV T
AL T,

% 3IH A
HERIT 2012~2014 4EIT T - 7=,
WEEIT8E 7-1 IR LIz,

KALERH H O

37



KBRS o 142 %

it

3

T A

JLHEE LA

38

WRIEIE NI S 230 1€ 101 " UIHIET~C TR SR I ¢ 101d (TR LRI () WOREILO B H OT LY ¢33 1 T 301d

- - - - - - - 0 02 jian i
81/8 0€/9 LUL  LIL LE9 g 02 g 0
6G/3 81/8 88 € 02 g
- - - - - - - 5 m T 7103
61/3 0€/9 VIL VL 939 g 02 € q
<@/ <18 918 € 13 g
0 8T Ay
618 VIL VL S3/9 € 61 € M
- - . - - - - 0 02 et
8619 L LT/ LTL 8L 83/9 LI/9 i 8T g 0
- - - - - - - 0 LT T
ge/8 €18 63IL € 81 g
ol Bt 6G/L  9TIL  SIL /9 4 8T 4 d
%e/8 €18 6%L  9TL  S/L  ¥E9  T1/9 L 8T 1 gtoz
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%e)8 €18 38 g 0z g
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A REPEE

20124, ABXO'BEMHTIZIIOA 3 AIC 1 H#
W70 300, CRERMTITS A28 HIZ 1KY~
D 60 EAMAEL, FWELFHWLRHESRGE
K7z,

20134, ABLO'BREMITOIO A 2 H, CIEHH
I8 H 8 RICIMHEY 50 KT > GHRDA 7
WRCIE 30 3E) ZE L, BIWIEE L RIRE
EEAEZRDT.

2014 4, ABLO'BREHIZ 9 A 18 B, CIH
(T 9H 22 HIZ 1#bH7=Y 50 KT > Cirt DA 72
WRFTIE 30 3E) ARRA L, FWELFH LR
BEHIGZRDTIZ.

%I ABRESR
BREBAFERIZBIT 2 RIFERSOR-REE 7-2
KR LI,

S7-24% AT %02 B P B SRkt SR

AW B Pl g O
1 7 0.25
A 3 3 0.54
9012 i uRE:) 0 1.28
1 7 0.08
B 3 3 1.73
AL B 0 0.77
o 1 7 0.60
i UR=:) 0 3.70
1 7 1.20
A 2 4 5.30
3 3 7.30
AEALER 0 12.10
2013 1 7 1.11
B 2 4 3.89
3 3 8.75
AL B 0 10.12
c 2 4 6.44
B U= 0 21.20
A 3 3 5.89
U= 0 9.13
2 3 4.86
B 3 3 10.88
9014 A AILER 0 8.27
2 3 1.73
C 3 3 3.98
e AILER 0 5.80

2 plot 1:JBREESR NS0 H RIME C7IRIEUR (MR B2ETe),
plot 2: WIFH &5 Te3~4[EIHAT, plot 3: WIFEM %5 £\ 3
Ve

39
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Bl ATSTERVA SR 4

L), AWHPRERELZ SO T OIXBHIEHE
MEDRIIFIZL D EHEE L TWen, BRI
BVVLEREF & LT, IR A ST 7 BEA, #)
WA ETe 3~4 BB, PIERMEEZERV 3H
BARIC T bz, £ LTSI L b BIAE
LRSI, T RVOEBTAT -V LHK
FlgcAiwE ] & OBRITRWERE 2o T

ZOFBRSRED 3 MHK EZE NN Plot 1,
Plot 2, Plot 3 & L, XX 7 F VU A |ZLY AT

FEERBRG Y 142

RDIEODDTT T4 TN s a—H— o f L F—T
= — 2 EZR (Kanda 2013)Z W CRIE L7=. %
SLER X & AL X F5 1 D3 IEEI G &2 Y A 7 b
(DerSimonian and Kacker 2007; DerSimonian
and Laird 1986; Kawaguchi et al. 2014; Madden
and Paul 2011; Rosenberg et al. 2004; Tango
2002) & LCHEHL, HAMIC X0 I L 7.

AEZTF IV RZLDHMAEV AT EE 7-1
Mo T-3HIZR LT,

L7z, AZ7F U RITHEHTY 7 b =T —
Plot 1 Untreated
Field Diseased Total o Diseased Total o . . Weight
trails leaves  leaves % leaves  leaves & Risk ratio (RR) plot RR 95% Cl (%)
2012 A 14 5700 0.25 77 6000 1.28 0.19 [0.11-0.34] 23.3
2012 B 4 5100 0.08 37 4800 0.77 0.10 [0.04-0.29] 11.8
2013 A 12 1000 1.20 121 1000 12.10 0.10 [0.06-0.18] 37.5
2013 B 10 900 1.1 86 850 10.12 0.11 [0.06-0.21] 27.3
Integrated risk ratio (p < 0.0001) 0.12  [0.09-0.17] 100
Heterogeneity: I-squared = 2.5%, tau-squared = 0.003, p = 0.38 01 051 2 10
%E7-18 NEPEECTEBRMICLDBERNROAITTIVRIZESHEIRY
Plot 2 Untreated
Flgld Diseased Total % Diseased Total % Risk ratio (RR) plot RR 95% Cl W?ght
trails leaves  leaves leaves  leaves (%)
2013 A 53 1000 5.30 121 1000 12.10 - 0.44 [0.32-0.60] 224
2013 B 35 900 3.89 86 850 10.12 —a 0.38 [0.26-0.56] 16.4
2013 C 58 900 6.44 212 1000 21.20 e 0.30 [0.23-0.40] 37.2
2014 B 51 1050 4.86 62 750 8.27 f—— 0.59 [0.41-0.84] 134
2014 C 17 980 1.73 58 1000 5.80 — 0.30 [0.18-0.51] 10.6
Integrated risk ratio (p < 0.0001) <'> 0.38 [0.33-0.45] 100
Heterogeneity: I-squared = 58.7%, tau-squared = 0.0462, p=0. 1 \ T 1
0.2 0.5 1 2 5
#7280 NFEHEECI~AEBMICLDHBRNRD AT TV RIZEDMEYRY
Plot 3 Untreated
Flgld Diseased Total % Diseased Total % Risk ratio (RR) plot RR 95% Cl Weo|ght
trails leaves  leaves leaves  leaves (%)
2012 A 31 5700 0.54 77 6000 1.28 —F 0.42 [0.28-0.64] 14.6
2012 B 9 520 1.73 37 4800 0.77 : 0.22 [0.11-046] 7.5
2013 A 73 1000 7.30 121 1000 12.10 Tl 0.60 [0.46-0.80] 23.5
2013 B 70 800 8.75 86 850 10.12 e 0.86 [0.64-1.17] 16.2
2014 A 56 950 5.89 73 800 9.13 [ — 0.65 [0.46-0.90] 15.4
2014 B 87 800 10.88 62 750 8.27 1.32 [0.96-1.79] 124
2014 C 35 880 3.98 58 1000 5.80 i 0.69 [0.46-1.03] 10.5
&
Integrated risk ratio (p < 0.0001) ! 0.69 [0.61-0.79] 100
T T T 1
Heterogeneity: I-squared = 82.5%, tau-squared = 0.155, p < 0.000" 02 05 1 2 5

73 MEPEEFLEVI~AEBAICRDPRARDAZT SV RIZESHEIRY
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Plot 1 (WM %E & 7 [BIEAG) OFEY 27
% 0.12, 95%f5#HX [ 0.09-0.17, p<0.001 T
bV, BARICHKRLAEEICEREZMEIL, 20
IR %R CHld & 88 L 7o 7-. Plot 2 (¥]
M & ETe 3~4BIHAR) OE Y A7 1% 0.38,
95% {5 #E X [ 0.33-0.45, p<0.001 TH Y, Plot 1
I T % L R0oR0E 5 b O O AL | i LA
IR EZMHI L, ZOMREPBRMTET & 62
Llpo7z. Plot 3 (FIFMIEZE E 720 3 [BIHN)
DAY A7 1% 0.69, 95% (5 #EH X i 0.61-0.79,
p<0.001 T®H Y, ML LA Z IR 20
flLi=bon, ZOBHRIIIKLS, BRMCHRT &
31 Loz

oA B

T RO LEMERORIKE LT, a—n
o R TCILER OB E, BEIXTE AL
TW5DHEXIATH, WEEEIIEERREL W

X T 2 EOHMREMIYIBRETTHERTND.

Panagopoulos (1987) %, FEAIEAGIZ XL 5 A5
BiBrORA L LT, HAEME(, me@grh by
72, DNOC, R L7 k=g, FTT b
T ATV, TIATY, DALV,

Ryawgyy, yrua~kyI R, ZEEW S
X)) V=), T2 FTVY, ToF o0 tFy
R4 4 B LT HREIHRZPRITE LR
72 LTWwW3%. %7z, Grasso and Refatti (1982)
HbAZVTTRAR—EL Vo708
RN leholcZ & HELTWSD. Lopez b
(198D1F, Bk~ 22 FEAH O FH 2 V7o A 3B &
Lt L7z B TFIE 2D = DB X CTHE R E 0N 5
LN holctHEL TS, ZhETT Ky
2 EIIE IR 26 U CIEBRAIAR o2 R 1T 80 &
NTEDN, ARBRICEB W CTERAIBRARIC L 5B
ENEBEINTZ. TOHRIEYREA L
D2 & THMT 528, —MRIRBIERES S LTI

MR ZZL 3ERETHITHL EERLLNT.

AARED i E S XD RERORHED BE
E LT, BHBRfl 81 UL ETHEWEHE, 60 LLETH
BHY, 0L FTHRIFIEWE SN TEY, #13
B EEte 3~4 [EEAIZEN B+ 200 8RN3R
LT,
INFETOREND 2009 FICERAELR-T-

AR E T, ALMEE I ECHRE S, il
R, AR COMBTATEL TS Z -
TWb. ZOTOHAOBAmAIE, 5EH DMk
BW TR CHRE S RIED D O BI5H % )

L, WEORBHEZMH L TNDHEEZLND. 2
i Grall and Manceau (2003) Ak~ TW\ 5 Z
LE—HLTWD. Fi, SFIEA X & LK
ERBERE L TV A ALBE X T SAI AR X AZ B\ T
RN DI oT2Z s, RIEY S 1)
LCWa EHZEshi.

AIFOFANL, FICBEIZLVEBEZZ T TN
LHrEEZLBN, £% L7 2009 FFOKTERKBEND
HER9- 2 &, SEE T 20°C TROE T2 E IR
2N 15~20°C KR T, 7 OBKEN LN Z L 233
HHE S TH B . 2009 FIXEEDOREN BN Y 720
TiEe <, BB, BW, REOBRMNFAE
L, ARIZE D SE) OIHEENZE LK T L.
ZD®H, KFIZKH2RFPWEL RS D720
WL OREOBM A S ENEELEZ XL
nNa., EEBIORECEWR AL Z & &2 BIEIZ
L7y, RIFOBENES SN2 OIZBEY <
HDZENLITEM & L & U7 SEHN AT & G
L7=. L, L, REBREIT-7= 2012~2014 EDE
ZHMITALEEICRB O TEEL Y B TRE L
72, BEM & 2 WIZ BRI BN I AR O 3£
NHBNRMM-oT2. 2012, 2014 FITEIEMNET
L, BB o7 8 A H A LIBEIZ W69 BE 4 il il
L7z. 2013 &EIZBRIERTICHI R 2B T=b DD, £
O%EIRVHTHR LZZ E0 DB NERE LA
Mmolz. ZOXIBREHETHoTER, WIFEMES
T 3~4 BIOBAIC L0 RFEFMH Sz, L
ML, BENDRPSTLTODWAHEHXIZEBNTY
R R EZDOFRUERITRAEN R, REFHPE
BIBEE WS Z T E2B 2 5 & MU < I
Wepnolz. Fio, RFEBREHTLEME05E, ¥
HEWH DK 30 HFOIEANEA THEORER
BETHMHITE2O0THLLTIERY. £,
SRANEBAT I AR &2 48 L7 RIS 320 LT b 2h 21
e LR WTEY, RFEAEDBERNEH DR
20CLUTTHERND > =HATE, T A0 EHHHA
DOEAEITV, FOB%OK[IERBCHRMO R AT
EABE L CBINOBMEIT) ZENRBLELEZ
BILD.
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58 W

W1H kS
7 R TS (Colletotrichum acutatum,
Glomerella cingulate), £ & 9 % (Elsinoé

ampelina) OBEFRXIHR E LT, FEIERTORIRYIES
BRIC L DEPFERI N TS (Fukaya 1996,
Fukaya 1998). W3 4L b A4S FRIE L 72 4t R RhA
REBEZVTREOMEMTHEREIBLL, F 1K
RYR L 72 5720, FDOFH & L TIRIEBIBIBR A
RERTEESNTWVD. A TIHRRERE OB
IAFENETH S5, TR DIRIESIBG O
BRI DN THRF LTz,

o RBTIE
2012, 2013 4, ST A @B L OB FHH#s

(5 7TEZR) ITBWT, EAT TIRIREIBLERA &

Bl AUSERVA R L A T R

FHl2E

PRI 5 B

LTHWLNTW DAL Ly 7 LKER 10
B A7 BT ORIERNCEA L, % O%E LM
FR SR /KRN A OBAT I ZAT DT, ABOFAIZDONWT
AL 7.

FRE VR, R R 6 K RD 1 o B A SR &
FfEE L, 20124 F ABLOBEMIZI A 3 HIC
1HfY720 300 #EAFAEL, CHEHIX8 A 28H
W17 60 BEAPA L, FWIELFHI LI
WEEIGZ RO, 2 IF 2 RBE O G 4 3Bk
IZDOWT, SAIBATRBR & RERIC A Z 7T &
WCEBHEV AT ERDT-.

%3 H ABRAER
LA 1 v 2w BAKEEANT K D IRIRBIBE B o A
T BRI SN TE 81 FIT R L.

H8-1% S/ 2T LKA LD IRIRIIB BR D2 R

MBI L GRRAK BT R e
N LR 20 5/5 0.98
2019 WLEE 20 1.28
R IR 20 5/2 0.76
WEE 18 0.77
N LR 20 5/7 10.50
fEALBR 20 12.10
2013
R IR 20 5/7 9.80
fEALBR 17 10.12

F7, AZTFV L RZEHHEEY A7 HIT
0.89, 95%[5#EX ML 0.76-1.04, p < 0.001 TH

PRI K DBABRDRITFE O eV LR Sh
7o (35 8-114).

o7, BEEMN10ZB2TWLZENL, K
Fungicide treatme.nt during Untreated
dormant period

Field Diseased Total o Diseased Total o . . Weight
trails leaves  leaves & leaves  leaves & Risk ratio (RR) plot RR 85% Cl (%)
2012 A 49 5000 0.98 77 6000 1.28 4}‘» 0.76  [0.53-1.09] 21.8
2012 B 38 5000 0.76 37 4800 0.77 —_— 0.99 [0.63-1.55] 11.7
2013 A 105 1000 10.50 121 1000 12.10 —"—‘— 0.87 [0.68-1.11] 37.6
2013 B 98 1000 9.80 86 850 10.12 — 0.97 [0.74-1.27] 28.9
Integrated risk ratio (p < 0.0001) ﬁ 0.89 [0.76-1.04] 100

Heterogeneity: I-squared =0%, tau-squared = 0, p = 0.7259

H8-1H A7 D RIZEBIRRAFBRDHES XY



IME T R Y0 D EIRHEN DA AERE & BRI 2 g

A B

IRIRHIBGBRIE, BRSO X 5 IS A D £ I
RIRENEFELTRY, ThNE 1 RERR & 72
LHHBITITHREERT. L L, AFEEITIENE
A7 R OFRL R EICIIFEYET, 8LIFEORN

HThDEENAS L OHEBDITFELTVD

728, SRt v L b IRYER OB 2 B3 KE

. L, IRIRIBIER 2 2 B ATV @& ik
WA TIT o 723581003, BN O BA E RIS
LTHRBELND ATREMEDN D 5 .
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H9E IEAIBHER
Bl S
5 EIZBWT, dLiEEICEBIT D ARFEHEO

tﬂfﬂi}%)ﬁ I, BAIFOHS %\EE’G‘H@%C L
EEIZRNT, ML ISR K RN A O BRI KD

ZIUP?L:%TTZ) iR RO D Z & am L.

AIFNT 6t 9 2 Hig K A ot e 4 /A T 71 0D HCAT 23 AU TR

ORI T D REICRIFT BRI OV TR
L.
26 RERITIE

2012~ 14 I KA BATRER & 1T o T2 R A,
BREMBIOCERHT CHEM F7ESR) 2B
WC, BERORIERNICME X #ICBA S OBL
FEEVIERY, PCRIBEICL VEEMREZIT- 2.

2013 &I, 2012 FHELA, BIEZNLD T
[l AR, BAAEIRT# O 4 [BI#AE, 2014 4F41% 2013
FEMEALER ) RUETR A S o> 7 [HAT, 3 |, 2015
EARIT 2014 FMALER, F&F AT O BRIEM BN, )
I & AT 3 [FHUA Tk AT o 72

BAEE T v X —F A 7 TYY HL- TERELL,
H ek CEEM: L 72 %%, DNeasy Plant Mini Kit
(QIAGEN, Hilden, Germany) (T & 0 £ % fh

9-15%  ATEOHAII 32

é'E‘%@%@{%. ’5‘—'}\7_6?/5

2 XA IRE A~ D 2

L 7=. PCR iX Manceau % (2005) 1T & % K45 A
75 4 =—(XaTS1; 5-TGC GTA GTT CAA CAC
CAA AGT- 3’ , XaTS2; 5-TAT GAC CCT CTT
TCC ACC AGC-3" )Z M\, 94°C5 4y, 94°C30
- 60°C45 B - 72°C45 W% 40 1 7 /L, 72C8
53, 10°CHRAFETITY, HIEEMDIT 0.01% 7 v Ly

FORRYEHiER, A& R L7z 1.6% 7 T u—2 7
NCELKIKE%, UV FT XA LI X —F—T
TR L7-.
%3 HT RBRAER

REME (FEsmE) TrRLELIID, SHEL

FFIZEB W T, SR E HICHA % DOIETOR
ENfER I (55 9-1%, H9-1X).

*ji 7 TEIHOAR XTI 4 % 0 2 T O LR B 13 e
BEN2hoT-.

MIRMEET 3~4 FIEMARE TIE, SEEHBOR

FIFMER I NT, 2014 4 B G Th T

RE PRI NI,

WIFM A A E 7 8 B X TiE, 2012 4F D A
R, 20144F D A, BRM THRENHR I, £
DR E AT AP XIZERI L T e,

[5] 1

5 s A B ¢
FIRTEES  BRHES FIRIERS MEEES RRERES REEE
(%) (%) (%) (%) (%) (%)
TIEIHcA 0.25 0.00 0.08 0.00 0.60 0.00
2012 FIFIEE Fle3EIHAE 0.54 15.00 1.73 0.00 nt nt
HEQLER 1.28 21.70 0.77 8.30 3.70 40.00
yiEkvein 1.20 0.00 1.11 0.00 nt nt
9013 WIFE M &5 Todlnl e 5.30 0.00 3.89 0.00 6.44 0.00
WIFE %5 F70 SlEl A 7.30 0.00 8.75 0.00 nt nt
szl 12.10 3.30 10.12 41.70 21.20 45.00
WIFE 25 T o 30 BA nt nt 4.86 3.30 1.73 0.00
2014 FIFEEIE G Ee\ O SEIHAR 5.89 40.00 10.88 70.00 3.98 0.00
piius) 9.13 45.00 8.27 80.00 5.80 35.00

nt: not tested

FEIHTERIIA R R OTALAE R, W SR BEER) DA R

BIFLPCRICEDRIHEIS



/MBS0 T R D S EINEE R O J8 A A RE L BERRICBE 3 D ISR

Fo-1X  BHRAVLILXIZ I 2 BEROAIFICH T A REMRE (20144FBE #1)
a: MEALER, b I A S E WS, o PIRHIA S L3 EliEA

lane 1: 100bp ladder, 2: DNA of Xylophilus ampelinus, 3: sterile distilled
water, 4 to 23: samples

I BT RTOFMFEKOBIFER A L BEHFED P=0.009 £ 720, 1%L FCTHE Ch-o=. LR
FICBITHHREREORGREE 9-2 KITR LTz, - TC, AIEMOBFEEE NGV & BERDOHFIC
mMEDHEBRESE SN THENTILEEZ A, B A2HRENEEDLZ ENRBINT-.

90 -
80 - °
70 - Y
60 -
g 50
f—Tﬁ ° °
= 40 - o o L4
5S ()
30
20 { @
°
10 1e
o mes—o%oeeo 2 : .
0 5 10 15 20 25

FIFHEEIE (%)

921 HIFEMKOFEMEERG &R AFEDLIFITE T HREEE
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A B

PR OEATIE, AL DHEOIERB IO 2
WAL A B < & & TV A (Grall 5 2003). ATHF
ZECRB W T LR DN BRI R E R T2 L, *
ORI EET 3~4 ABEMATHITH D
ZEERLRE. ZRICIA, SRAACAIIC LD RR
EEAE LKW T D EICL Y BERDOIFIZIBITS
BREEASBEBENDZ ERENTZ. Z0oZ
X, A5t 2009 O LI ICARNIEEST D X 57
[RGEMTholm LT, FZHAT D Z L
I XD YEORFMEICMZ, BEORFEEL %
BTFEEABREEDY 27 BRI 5 2 & 2 hE
ThdEMEIND. SHOFELE LT, MAIRK
T &0 REEE 2R T S W7 & L o R F
BIEOEWEE TRAELLT VWERESMEL o7z
BEOMBEMO BB, HEOERR SICERNA
CODONEBFTOILERDD.



LHERTHD.

AFEE LI —na v 37 K (Vitis vinifera)$
FOFEORBEFEIZOFHEREEEZRL, TAY T
K v (V. labrusca) ,
FREMEEZE - S TnD
AIBIZHB VTR, 2009 4 AbiE OFSE R 7 F
T T, 2012 AR ICIIRKH RO AR T Ry TRAEN
(Shinmura et al. 2012, Suzaki

amurensis)Z

RENTND
and Sato 2014).

R R B B
MOSVEICRENS<, i

EPRENWZ L
ORI

ShFE D % < 75)
éhﬂluu*ﬁf&)é. L?ﬁ‘b,

NN

Xylophilus ampelinus (Willems et al. 1987)IZ &
VElERZ INDHET, FIT
BOWTRAELTEY, ZOMIENLOEFIZLD

5+ ecm OO L FPERL B A O L D ERE
295, DODEERIZRL O BB EIN DB S

DI LD L, WREBMANELL T FUA

INETCEKRBICLDHEERHoTZFY ¥, A

@tb%@ﬁf%?éﬂfw
AR —A NI T RENEBA
KAyt —A Y

fh 0 7 R0 B BIRHER O FEEAERE L BiBRICBI S B IF5E

F10E HREEE
TRUODLEMER TR ORI E T TR OF AT HE STV
Sy b AR b B2 D ALEE CARE AR A LTz
Hiy RIS R LS D, FOLIHEREIIAHTH S, AR
TIHERBYT D Z EREERIN TV GIiFt
EEZONDET 7Y AR ETHEE 2> T FE), Mt ~DERAITIF L A ETHYAEE OB

XrlahTkby, @AM OHEMANPIFRIED
L EN TS EPPO 2009). JdbifFE THiTOE
TS SIX -0
T T HET N (Y HY, T ORREICEER A R T O AR ©
FEIZ IV HEEL-TEE
DIEAED I NHIR OFEE IS AFOMRED SN,
BRE L EBNBEIND. RFFRTIE 1970~
80 Iz a3 — v X THEE S NI E bk & BRI
ECHRAEL TWDEKE DRI
IR EOO/NREREZEL, NhbHI xR LE. Zhix
BT —% s BEOIRBEL 720, FHBEDS @l
AT 5 EEIBAICHNA ERS. FRICITE mm
DU RAROGEHNFHEL, EKRTDHEE cm 2 TWa. LML, ZORDUTIBIEDT — 1 v /3 TH
ELTWDEEOBE TR RHO O REH &
RoTWA. $r12m9$’wﬁgﬁb%w

LHEE RSP ET 255 b AOND. B ZOFRARDITIZITENOEEE M 7 R v R4
TR AET D LB REL L THEL, RET Kbkof%@,#kbum#%tfﬁW_@

FEBAHBRONNE IERAA LR, HES
EUER 25 & 2 4. RFBRERFICES L EOFKAIRIZE T %4 2009 E0JLHEETO
FAEME Lo TIHARL, TRURI»LHRES
NTNWEZ ENRHERERINTWD (Suzaki, 2014).
BEORBEM T TIEIARFOIEREMRT D &

NA U, T T URATBWTHERED N TR, FEEL W8, B SN 2EENEHROLOTH
WA ERZR NS D5 L, B D00, HRDERETHDONnEESCH ORE
CRERIN D T &% THWT 22 LIXRETH D, G OMHZ
ELRWELH DR EREERPBEEICER D 13725 7o DITITHAE 3 2 B L3 5 miE I 7205
, BHANCIRE S, FRICEIER PRENVLETHD.
%ﬁ?éﬁm¢’aihéfﬁﬁ AIFICxE T B RIS M 2RI H D D3,
HR—RAERFE L CEECHD Z &, HKEEA U V. vinifera BIZB T 5E W AE L SEBITAR
c:xa%l&%f;ﬁ%ws‘ﬁ%mx Wk, R ERHE HTdhHd. AETIET AV BT Fou(V
labrusca) O 22 B FE TR BRI Z PE MRV 2
- ]\'7 iT}‘)/&‘?{/77 WX BEF Hor L72A, Vvinifera |
%W@ﬁ”mr(4ﬂla~wﬂ3laif®5 DX RBEHNERTERE TWVDDOMIE
FHIRIRDHER 50°CE B 2 5 IREOERM) 12 27z,
SLRBER G THNTED, Ey’E%Eéﬂﬁszi) £, MEFEMND WD BRI RT — 1%
—VaryI~VIZELULBIIRE 2 g Th 5. RETRDoT2D, FEFEIE O E
*ﬁ%ﬁL U~Vay1?7F7%ﬁ%@tL @ﬁw&@)k%ﬁ%A@ﬁm”

ﬁﬁﬁﬁf%@ BR LK FA Y3 DHAFRER AL ERD Y, mx@@mmm
@i&@%%%iﬂé%mﬁot
T RALIE L YA ISR LT, BT 513
PIREHS S EL R BIEORAEY A LB E D

1T 1970 F£HLET

Z D= OARKARNF

CHR 7 BB R AR B
I—n v N TOWAT
NS N U 72 AR 28 LB NI 38 U TSR TR
B INDMICEBIER AR Z Lz RerEE R L

L, JERoTWkeZ nBExbhd. £,

BT 5 mFEMZERN E

Thbb, %
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LEZBND. LEBRST, AFKOFFEARHE L
L CARIFIEZ DR SFEOBRINAH T S5 5
2, BBIEA T oy, INVERICAES R
B0 VDRERT T RIZAbE - MEDRIR
DRENTEY, AIFIT L D PEBLED L TERIK
2SR SRS S D ATHEME IR V.
RKFIEEZWNOFHETERT LI EINRTND
(Panagopoulos 1987). FEE[E CEMIZEB W TH
BARKEDOZWVEIIRAEENSZ L, BKEDOD W
ETHERAEREL DR o T, F72, BkE
MENE NS Z L, BRERAMESEWHI LT

FIBLWEIZR VR ERD., 2O EhbEEx
7o B SR 5 7o R R B 2 B L IR A ) E

L7z, R, RCHETH > THHIBLEDER
W& D RN ORIEEITITHENRELTED,
BIREIG L ORRETAE LR, SIRERED

%%ﬁ%ﬁ%ﬁ%ékE®ﬁ%%%%%o(“h

T, EREBHOLREEMD NELEMEY B
xr@m%w$< FEBBEN EOHESEL
BAF LR RTH 5. Fm, BEITRARND

BIERRE b I EROZ W EMTH > 7.
PHENTEY EELAES,

i [t & b (S BAJRAR LS
ERRZEI S L <IEEERT MR H 5 70 S
DREDERVZVERE CHo. —J7, BRI
HDHETT AR, & BRET CRHMITRERFEKZ
WU CEBEOREBERMNE L, ARORBEICR
WEEZLNT.

AIFDFEA L BEROBRIZONWT, ENRKE
WTHDAFITICEIT 5D 2006~2015 4 5~9 f
DI0FEMOT — 2 % B 5 L, ZF3/4E LIz 2009 4
X 6 ADORBKENHEANRR 73.0mm (FHE
44.1mm), 7 A OREKBEISHIM 2 47 187.5mm (°F
£ 77.7Tmm) 7> TWHH00, HEAFF O
KETIX 456.0mm (CF4FE 463.0mm) & FAREH &
N, BB KT 2010 £ 794.5mm, 2 fif
1% 2011 £ 752.5mm T 5. 2010 4% 2009
EDOLFEEITF ERHREL L ODFEMTEER A LR
TEY, BEFESEEML Tz d & B ICEREEK
LRANCHBETHoT2EEZ LN D NREEREIT
2009 L0 Diahodz. 2011 4%, 9 AICHIR
FORKEOKEETH D 355.0mm (FAF
153.4mm) AH Y, 9 AL THLARFOZIE
NARDOLN TS, £, FFEIC 2014 13 8 A
12 202.5mm (P4 119.3mm) OBEMRAH Y, 8
HHAICARIFOGIR ER D, LIBREIREIA 23880
L. —J7, WMt oREKER DRI -T 2012
£ (369.0mm), 2015 F (384.5mm) [V F 4D

EHLDRAELR-STWD., 7 RUREBEHIF T OB
KREEARIFORBEG L ICBBRIIALN DN, K
RIC L DWEN R D KE 0 -7 2009 FEITREER
DEANSTAEAETOREY E CTHRENLH,
ST ERRFONIEE RO EHETED.
T, RFRTIEIRFHED LF LEBRORD
MR & U CTHIHEE 95%LL E o2k
REDFER K % 7203, 2009 FEDOHE E LT T
A OFEERIED 18.5C (F4F 19.8C) LKW Z &
NHF oD, 2011, 2014 4FD 7T~8 H Tk E
DEPSTZLDODOKIRMPIEFELY bE o TWH
7o, ThoDZ EERAETHE, 2009 FOHHES
A0, BRAERT (7 A EA) ETOLWTABOIR
ERRL, BIEHHE THANSEHE, &OIIKEE 2R
ST Z D, JERUEE OFEFEC TR T O FIH
I H, BERBINICORN -2 LHEERT S, KT
ZEMIRIHIC Z 0 X 5 e RIFEME I L SFHIT
DOHNIRMNoTZD 12m9$kﬂbioﬁw%*
RN ERNEREEZLND. K
WF3ECIREE & BIFEIS & o BRI AR Lk 220
otﬁ,xﬁﬁ%ﬁzmﬁuifuiﬁbﬁw
(Panagopoulos 1987)Z & 7 & @R ix & 41
AL Eh, BWRICIMA TS ﬁ&ﬂ%#%f
i L STV b (Lopéz 1987) 2 &b, IREMN

FREEIT ST bR, FICEEREIC SRR
HHMICOVT, BRSBRHBLETHS.

=0y NTEARORE 1 WIsGIR & L TRE
ATOBHEE LI L OB FTORENEETH D Z
LR EN TV B (Grall et al. 2005). F 7=, BHR
WX DGR RY A7 L LCEEB A EORREIC
LB BR PR STV 5 (Ridé 2000). 7 Ro o
BT D RE TR STV 5 2 (Héritier
1983), BT DA AL I3 HMEE AAE
M & & (Panagopoulos 1987), #EJFEMTH 7
R okt TR ST % (Grall et al. 2005).
F, AW TIEE] E#RIC K B m Y %ﬁ%¢@%l
FRERR T E Y, ALBIEIC IV THEE A
SNT-DEFBEAIENLOALTH oI, RIS T
PCRIEICEVEEIT> TWAHD, 7 Ko ik
HIZ PCR GO EME L L &leizd, Bl
BELZH T DI AR LIRPRINTE .
L2vL, ARBFZECHH LBt >~ b TiX
K12 PCR KU~ D % 13 m@%ﬂf%ﬁ%
(Komatsu and Kondo 2015a), Z ®O7= %tk o
BHECHENE TR TE vl nicBsiT
DEEBIEFIENL L THDBZ EERLTHD
5. Fl, BIHFEREICIVRHRIEZT RURy

I—n v N2



IME T R Y0 D EIRHEN DA AERE & BRI 2 g

M AR BRERENTESR SEARPFEAFEAE L 2R

CEIHT D &, BREINTBAIFIIRBIT 2 HEE
HEN0 LD LEHBALTHY, BHRHETO
REIX PCR I CTHBRHTHZENEELVWZ &R
HEZR S 5. 2011 FFLLRE, BIMHIT IS W TIIARIC
DB EITIEA L TR, 2009 RIS FE AL AR
&bf:lﬁiﬂz IRWTC, 2012 FICERMOEL PCR

BIZEDVMRE L EZ A RERRBDLNTED,
%@&ETI@R& FVBHTERVWL LT
Ho THEFBBENHE N TNDEZENEZLN
5.

JEHETE LT F W TR OME B SRR N T o AR
TWL N THhIHEBE LT, BERAHBIZ T
WS LIRIBEORE L BT 720, Wik bIRIE

w%%ﬁﬁ%ﬁwﬂg%_kwfﬁﬁéhfw
ZO0OEEIH LTIV, FEFEIIREEC
B, ML ORBECIENIREROT, W

B PEEOBAIZHL TS Z B2 5.

T RUDEFFE LAE LA, BRATICIHIE,
BESTDHZENDFRKICKELZEZTEY, £
DZEPRKIFHEOMAICEHE L TWD Z L b
EINhb.

AR TIEINETCIT—a v/ S THREB RN E
SN T 7= BEAFIEATNZ K D AR OBL bR % el
L, ZOBAMEHICOWTHEMNEET 10 AR/
e 3 EIHcAR LR Lz, LavL, Biko X ek
e X R EWE N AT D K ) R RE& M
DENT, ZOWMAERPREYELERETE S
DMEDPIZOVTRETTE TV, £, 1%
HILLRE > & BiAT 247 - CTH 0 22 IS b i
<l/\7‘:25?) VEICELENNHDREERMEL -
T2 A TR T A0 D (S HE FE MR AR R 8 K Rl & BAm
?‘é;k%?‘?‘y)fb\ ZDOWFRIZEHLRBEN

DHDHRGBEMEITHO VT HHMEIZIZTTE TR,

e o R AR SHEEST 5 &, BHERIC
ﬁ&@@%*%ﬁ%@,%@%@%ﬁﬁkﬁ%ﬁ
Mo GAICHRERD TS, BRGNS ER S
f;of:]ﬁu, %ﬂﬁﬁ‘?}/)kiﬁ%@f&ﬂ:iokﬁo
EHEER X, MIRBH > CHRBOBEEN L F
B2, BRI O LEITENEEZ SN D.
Lo T, ZKT X 2 AN BAT I VIBIZE D
BN HDGEICEAMAET D0, T O%O ML
ﬂﬁwﬁ@%%fwﬁ%%ﬁ%b,xﬁwﬁ%ﬁ
RONDEAICEBMT2EOBMEIT) Z 21T X
D, OBEFIZORPLIRETCORFEIMZ D Z
EEHBEET A ENREE L.

E7o, ARITH U TEAEA 21T 5 Z LI13FEM

HEZBETSEDS &L HICHEFE~OBEEES HIK
TT DI ENREINTT D, FREYE N[
ENTEHATY, 9HM%K%%%MTK%®%
AENBD SN HA IR, ARG EZITV, K
%é%ﬁ?éﬁé_&:;0%¢®%ﬁUx7ﬂ
KFTsEEx LN, BABMOAREN RS
7.

AIF L PAEI DR Gl % JbEE

’)t/ﬁm

BRI AWMEREDBSITIMVIRE LB TX 5.

UL, BEMICAKBOREND o7 2015
FIZBNTH, 6 A THOZNEEDHZOIKIRIC
L0 REWENEA LZRREORMSLETEO S
FHZ LV SAAIEEPBR & 72 o TV 5 E BRI O %
R D TIERENEDOELWETRED AT
BY, KFIZKHT 2 0HBBRBIT O 20 GE,
NECHE~DRENBREINDZ 00, i
DRWLR R ORI, AR ORA MR ZHE L
PRICYH =D ENEFE L.
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11 =

ARHFSETIE, 2009 FIZH ARENTIE LD THRAE

L7277 RUSZEMBERICONT, JbiEics T
DB AR OB D 2R, AL S AR O A
LAt EORAEARE, BRAM CHI I —1 v
SERE DOy RN &R ERME O b, SKFI B
W2 X DHBREN R, FEAIBRIC L D REREG~DE
BIZOWTHB LT,

1. Jb¥EiE 2R O B

ATF I H RS R U CRAE L TV D IRET
BERAMBOXY v, AXA Y, 7T AT
AIFN 5 5 RO RZ IR MEh TV D
L?fﬂbx_ﬂg@uu%iijt@ﬁmfﬁiﬁ‘éﬂfl/‘
LT E BRo TR Y, ENEEMEICRT
DEARFICH T DIEZMIIRMAE CH -7, AW
TIEAR Y MEITT DR L OER O [
Wiz 2 RBRIC L v ENTELFEICBIT 5
AR~ORBZMEEZH S L, ENEELE [
Ve AT L= (AL 5279, (225
— - MVA T, [ —) EERRICEZED G
M, [FLrver 7= —|, Ty —v 1=
gy, TYV—=2Y 7| IZHEHERS O dh
fELExLNT.

2. FAE4AE S

AT EFENCIR S & 72 o 72 2009 FEITHH
L7z, ZOZENDLARFORAICEG T 2 EREE
RUCOWTHRIT 24T o 7=, Kex R To 7 Ry
BRSO OBREESGMEL LT, RFOREIIHEE S
Z LN AEXHEE 95%LL o mwE, 15~20CH
TRRR, AR OIREICARE & E 2 b fAxhE
BE T0%LL T DR, 25°CLL o @R O FE B RER] &
e L7, 2R, BIWEREGO LR LIEDOH
BAMEED ST DIE 95%LL E oD & i FE R o il
BETHo/. TOMOEETIIHELRRD LN
T, AFOFEFENET 20X EREREOR I
ks ez L.

3. AR

3—myNIBWT, RWEREILT U O/BHE
W, BHRPCBA L, BREEMOBIRFELN 1
WARYR & STV 5. RUFFETIEIRFER MO~
R7Z2o0WT, RBIEMOBAIE, ik, SR
H LT DR HE S LI DWW CRERF R 7 T A
~—%Z /= PCR IBEIC X VIREREEIT o 7=,
FORER, Dip & HALHREIZR W TITEHE M

2K

BAECOMRBITMRETE T, BELFTHVRE
BIANHREINT. A ENOMREEALICD
WTORRET L7z & 2 A MM Cid 2 < BB
iU%@WM@ﬁ%% TCHRENHER SN, o

DTHRFEENBA L TN DZ EE2HALMNT L.

4. 53T R ARAT
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The Ecology of Bacterial Blight in Grapevines Caused by Xylophilus ampelinus
(Panagopoulos) Willems et al. and the Development of Effective Disease Control Techniques

by

Tsutomu Komatsu

The first incidence of bacterial blight caused by Xylophilus ampelinus (Panagopoulos)
Willems et al., in grapevines was identified in Hokkaido Prefecture, Japan, in 2009. The aim
of the present study was to develop techniques to control bacterial blight by analyzing the
habitat and pathogenicity of X. ampelinus, disease susceptibility of grapevine cultivars in

Hokkaido, and the effect of germicides.

1. Disease susceptibility

Bacterial blight has been diagnosed in regions along the Mediterranean Sea, including Greece,
Spain, and France. In these areas, the disease susceptibility of each cultivar has been
evaluated; however, these varieties of cultivars are different from those in Hokkaido.
Therefore, in the present study, the susceptibility of the cultivars in Hokkaido to bacterial
blight was observed using potted grape plants and vines in the field. The results indicated
that the following important cultivars were susceptible to the disease: Zweigeltrebe, Seibel
5279, Muller- Thurgau, and Kerner; and cultivars Dornfelder, Cabernet Sauvignon, and

Riesling were relatively resistant to the disease.

2. Optimal environmental factors for disease development

When disease occurrence was first observed in Hokkaido in 2009, the summer season was
predominantly cool and rainy, and it has been suggested that the environmental conditions
stimulated disease development. Therefore, the effect of environmental factors on the disease
was analyzed. The accumulated time to reach more than 95% relative humidity (RH) and the
incidence of diseased leaves were positively correlated. Since other factors were not correlated
with disease incidence, the duration of high humidity was considered the most important

factor for disease occurrence.

3. Winter habitat

To determine the winter habitat of X. ampelinus in Hokkaido, bacterial DNA in the bud, sap,
and xylem was examined using polymerase chain reaction (PCR) employing species-specific
primer sets. Although X. ampelinus was not detected in the sap and xylem, reported to be the
hibernacula in European cultivars, it was detected in the bract and wool of the bud. X
ampelinus in Hokkaido might overwinter in different plant organs than is seen in grapevines

in Europe.
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4. Genetic analysis

Genetic variation was determined in the strains collected from Hokkaido isolated from 2010
to 2013, and Europe isolated from the 1970-80s, using the combined results of Rep-, ERIC-,
and Box-PCR. However, the pathogenicity to cultivar Kerner and the virulence were

indistinguishable among these strains.

5. Development of a control method

The application of a copper agent effectively reduced disease occurrence in Hokkaido,
although previous reports indicated that chemical agents did not aid in disease control in
Europe. The protective effect of the copper agent increased with prolonged application, and
sufficient protection was achieved with 3—4 applications every 10 d when applied concurrent
to the initial stage of infection. The application of the copper agent during overwintering was

not effective for disease control.

6. Effect of the application of a copper agent on bacterial survival

The effect of the copper agent to reduce bacterial overwintering was investigated. The
application of the copper agent controlled the extent of infection in the year of treatment, and
reduced the quantity of the bacteria surviving winter. Our findings indicate that the regular
application of the copper agent would be an effective measure to prevent bacterial blight in

grapevines.
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