9. FOFEMEY)
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18. 127U AEL £ SHERE
7 &
[P i ]
TAR A=A
(EREFEXT AR COREDREE R L IL, N=n"F A 7y TU~ A
TA~A L TAX, Vas bu, ¥R EO ARHEY T LA EE, )

(GEESUSE:)
AL, R BAEM OEFBIR S, F 1R EER D,

(G2 515 L O]

1) SREIL. ERRORABRNSED O F ) HEE L BT, RS ZHRET
Do 2%, PHAHUIIAEEFEN TR BELRVWE S ITHET S,

2) EHAREEIPLBIEL, AFARELNITZNL AT TI0OK (72
FUSIEVEZZ108K) ZXIRICHET 5, HREEEZSEIZ LoD, e %
DFED X 5, BEDOBERZ ) sLCAETFORIE & W o TR 720y
E)rE A THET S,

3) WERRIBN A2 WRAESLILNY a2 LTV DH%, JENED LWATL, %
TE LR TINL & B TR R, A O EE2T XN A TEHE TR L
e b, BB AR RIEZK 2 £ T 5,

[FHE Y7~ > T EHE]

1) AFRREITHEERIBA LEZ(L ST D, HMBOBIUIL30°CLL Lo &R
ML TWDT7ed, EGOHFHENEE LU,

2) BROKRA b OFH - =)

AT ATITHYEENED X 9 LE ORI TH 5, ¥ 14X
RVH7, Uas hUTE, EOBREM D B FEOREN A S5 M
ZLIHODBRLNRWEELH D, BLSITHRAICEERE L, BTG S
N5, £z, IR eRall2?d, ¥ A AOEETIE, KO LR -7/ B
f=% (bacterlal tan spot) DK IIND Z ENDH D, HEWITE ORI L
TESEATE, B LR L2mie nd, Mo an Ao, R

’é@*ﬁ@@i{ﬁiﬂﬁzé EWRH D, FEHITHASBAIZEALTND Z L
bbb,

1 REZWFE

BRIETNTEMN SN A T~ AFED & O MEWE ORPUEREY L. LUT
DFNETHIE & Fhti 5 5.

JRBEER > B Bt S M-I IO WT, a2 W i Qg FRIR2 W O 1 75 TR
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ML e oG A8 1T, SikalbHIBG M EHIET D, ERIXBE F2Wr o &% i L
Btk & Ip o Tt b . HEREHTET v &35,
1) BAMEERLES
SEDUEIRAE ) 0I5 BEH 2 BEAS ST CRIZE L, JREBLHLER 2> © ORI Ot & fesd
T5 (BE 1), MEITHAOMEDOREKE L TRZDZEbHD, 7272 LK
e L THERRONTHED & 9N A LN WEEMHMIC X - TITE
MHEN RN WGERHD Z EICHETHZ &,
2) MIE Ok
J73 BERELAR 2 R B K R CEERE L. 0. 5% DEERET & R %5 T il 28 K5 T oy Bl
T5, B 2~3BHICHER 1m U TOEERZERL, 4 HERBRICHEA, [
. HE it e N can=—2AKH LR . U TICLORIEEIT D,
REB. an=—0RITIA L DRI S 7 A L L 1T A TERADKIEMER
REEETHIHE LD D,
3) Bis2Wr
2) O EICEksnTcarn=—2HWT, 2% 21087 B F2WiET
DNA Wr iy D HEE 2 A 5,
4) MigEFrI2HE
2) O EICER SN ae=—%2HWT, 235 3 1R A0 FU (2R
B2 Mg & ORISEFE L TH BUY,

(25 1) TS
3~d4mmFEEDO/NFEIREE L fEEOBEA oI . 1HOKEE L
L\NO%W6MM%®@%ﬁTﬁ$¢5O%&LT%ﬁWﬁﬁﬁﬁEG%Q
UL ELIZZEOHEEOTH NI Zh, i VIRBECHLE L 7 IREED
Ak, HIRORH SRR E L0 2D BNTEER I NS,

(BEB2) A7~ AFED X O MEREOBE 2K
B TR EEIC DN TE, BElO PRIENAZITHLZ LD, TDHHD
— &~ T,
O Tegli et al. 2002 Letters in Applid Microbiology, 35: 331-337
#z1 FERONTTA~—

HA IR T ==

Za) w\REY] (57 -37) ) N 5 SR
YA X TIRE

CTfFOR2  GTTATGACTGAACTTCACTCC Tegli et al. (2002)
306 62°C

CffREV4  GATGTTCCCGGTGTTCAG
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(2% 3) A7~ AFED X O MEREO MG AW
MiFFRI2Er & U CELISAY » E R HiIRESNTEY . AFARETHD, ME
1T, KEy MR 7 ve Fa it TEmT 5,

7 HABEERRVCEMFOFESIE

1) REZRINT 2EAIE. A U7~ AFED &) MERESRE SN2 85E
HEL, EGIR 0150 X212 T %,

2) WEIOBBUZ Y 7= > Tk, FRBEE 0T 72 D R JAWEFH ) DRI 5,
3) A A FEM L RMNIOREE TR ER S 25613, KT LI FRER
L, BATEIESHEDOBREIFIZONT S, BT LIZ70% % ) — )L XTI AR)
HESETREE 1 %R EE T ) 7 KRS IC L W HE L CTHEMT %,

4) BEL7Z30EHE, BBt omMRIC LB (BREH B, \REGGT, 5HE%)
Zonndk L7 CEE (BIREAEEY) 2 L7 B¢ B=— 4RI AR, ik
THETI/—T =Ry 7 2% (4~100C) ITHRET D,

5) BIOEEERNL, R OB C 508k L - AT, AR IC 306k
Do

6) BRELL723BHI, Bof Len X 5 ICEEICHE L, ReHlE2 AL TRIRIZHR
STAARBHEEICINE L THIED 546445,

I REBEEFE
1) fEEMEDICB T DM (K1~7 77DV ERMFEAfE Rafael Moreira

Soares & V) #i2fit)

T) AT A

:.% t.. G 3
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- g d B - 9,

3 HEOBERZEZM I MK VED X O
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A4) XA X

X4 BEFTERICHE, AeR el 2Rk

X5 HEOBER A #HAL
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X7 FEOSmSCEZOND, FLE
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2) YmEREM ETOao =—0kT

X8 k&3 HH
(SIH7T) /KEF, 1998. BEEBRBEHINMICHE, 15, 67-140

T WERREOESR
2 & ¢ Curtobacterium flaccumfaciens pv. flaccumfaciens (Hedges 1922)
Collins and Jones 1983

o4, F4 % - Bacterial wilt (Phaseolus beans), Bacterial tan spot
(soybeans), A 7o~ AZEDH r 9 HETH

DA AT, hva, TEARAL Vx| TAAZT U7 T7A4F, TAXRF
2B ZAN=T AP TRE L Jbv s =T HRE, FU Vv, F
IWXR, a7 FT, aviR, Va—TT, AL, Augx=T, ki
BT, AUFAE . KAV, MV TA=ZARZ Y AN — T
T RNT )= YL F— RA=ZT LY TS, ENRAN B
Fxsa, ZheT7, VNT=T, h—~=T, vy 7, Y7, Fa
=UT7, BV VYA TAVAIERE, hFX, a7, TV
b, XRRAATT Axva, FA—ArZ7U7

WEMY AT~ A YT A AR OO~ ARHEY)

AERE 7T AGIHEOHFRMRE T 1 ~ 3RO EZFFHEIMENH 5, Bk
(2 & 2 YR -3 — R YRR & 72 0 L BSCHES) 0D A A I EE 0D e WV B 20> B
RIS & 0 BB ORMY)~ & “IRIEGED G E D, Fio, MR BE O K
PRI D EEZ BN TW5 (CABI, 2019; Harveson et al., 2015) .

TIHK

1) BHIRSH
FYFRET CHA T2 2055, MOREERIE & 135720 K00 5 G
THZLIFENT, BEITEONDLOEMKIRAT D, BERUIFEERICE
ONBIRATAZ EICEY ZWRIEENAE L D, FEIRITIE30°CLLED iR )
LTCWb, 7ok, BEFKE IS0 H5Z2 0 L2 AHE OBENZ B3 2 RE
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IX7pvy (CABI, 2019; Harveson et al., 2015),
B, ANMEONRT X —DOIFEEIZEH BTV W (EPPO, 2020),

2) N&H
JYLFE 7 OB ENC X A48 (CABI, 2019; Harveson et al., 2015) .

BIER « ARIE ISk L TRV AL PRI BRIEIL 22 < | AR 7 O 3 ME— D 2h 3
B 72BBRIETH Do AME DI TIIRGLRIZ 72 2 A REME N & 2 HEF %
PrEL., WEEZITV., IZENICHEYRIEZ RS 7 VWE 22T 5, iAo
R CITHEPE LR 2 9~ 5, BULE 2 5D, AHIE ISk B A3 i1
M3 TS S Ty (CABI, 2019),

< B3 3Lhk >

CABI (2019) Curtobacterium flaccumfaciens pv. flaccumfaciens. Crop
protection Compendium. (online), available from
<https://www. cabi. org/cpc/>, (Last modified 2019-11-21).

EPPO (2020) Data Sheet on Curtobacterium flaccumfaciens pv.

flaccumfaciens. (online) available
from<https://gd. eppo. int/taxon/CORBFL/documents>. (accessed 2020-

02-17).

Harveson, R. M., H. F. Schwartz, C. A. Urrea and C. D.
Yonts (2015)Bacterial wilt of dry—edible beans in the central high
plains of the US: past, present, and future. Plant disease 99:

1665-1677.
BEMOKEEDY (2021) Curtobacterium flaccumfaciens pv. flaccumfaciens

(£ 272 A & 5 RIEIHRED (T I BT B Y 22 75
oA
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21. FINEDAILRE
D Tomato brown rugose fruit virus (WL, TToBRFV] &LvS, )
@ Tomato mott/e mosaic virus (AR, TToMMV) &LhvS, )
¢ Tobacco mosaic viruskm i hoXET ANV RAEIL, #/3a, b k.
B L X, ISR EtEx REMICHKEZ RET v A AT, {Hih
WHEL DML TS, 2T, BAFREDOXE TH 5 ToBRFV
K OToMMVIZ DWW TRl 95,

7 #HE

GLESSOESiik7)

1) ToBRFV: b=~ Rk

2) TolMV : h~ F, E—~v> FZX T FD

—~

—~

AT R )

TRAEL. S OAFTIM Y GER% 1 » A LK) (24 1 BILLEERT 5,
B, MEMIIERIIIERDZHER LT WO T, TEA7E 2o oIz
THEEFEhT 5,

[P E R OFTHENE]

1) &L, ERRoORBENSMEYOFHHEE L- BT, RS EZRET
Ho TRE. RHEHAUISHEFENTRY DELRNL I ICEET D,

2) WELHEMS YT I0REXIRIZ, —OREEEESHEIC L DD,
ToBRFV & UNToMMVIZJ& % L 7= /i) CRL B30 D K 9 7R O A 1 % H # TR
T 5,

3) BYEMED LWGE X, RIENCOFRIETINL 2 & Lok Ok 2k, B Ok
TR TR N AT ETHRE L BT, B AR LSk s 3
a3 5,

[FAA Y 7= > TR EFIHE]

1) #ERTHERIT. MOREL BT LZENH LY, 20D, HRUE
B LT, IERPETWAEEETH > TH., BEDRENEREFE T
B 1 I RERA 3R 2 B LB s 2 Wi 2 i3~ A BT 2R, — 7,
W OFBFERE T T, ERORAERADFIFE & K& B 5, JER IE
MIRWVRINY F2 LT A %, EREE D SIEROH TR RE Th 551
I%. ToBRFV}2 OToMMV DY % BE v, 3B £ LB s 12 Wi & 9
o
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2) FEROKRA L b
7") ToBRFV
k< b SEIZ K D25, ZETITAREMER (leaf narrowing) . ¥k, &
WA 7 R OBLROIER DAL B CHERT 5, £72. fEM.
D3 LOFERITIZ A FBERD A O, FFEIIFTMMNRmZFE 5
P TS B DB OEF B DIER DS STV 5,
T/, FERABRIZ LY. ToBREVIZ[EED F/XE DA L AD—F
Td 5 Tomato mosaic virus (LLF [ToMV) W95, ) OHHIME
pofE (P& s Tm-2a, Tm-1}% O\Tm-2% 925 W) O#H
PUPEZTRE L, BEICEV A ZIERE S & 2T,
A) ToMMV
F= b ETIHEE, READORKRERLET A7, £y ML (RIEER
BER) . AIREOEREZ TR L, BRRICTITEFICED X 5FD
FERDVRE STV D,
F X : ToMMV & Tobacco mild green mosaic virus& OJREARYRIZ X
0. AETITREEDOE v bR, BETIIMI 2T A 7, &
. IBEEOIERPHE I N TV D,
TURY CFETIEEY b, HOWEFA T ik, EOFEEOIERN
WEINTND,
3) &%

BB FTn—2a/Tn-2a % A3 2 dnFE O HGTIE 2 FTHE T 5 ToMVASE N
IZ— A FET D0, MO TENTH D, Tn2a/+%HT DO %
I3 2ToMVCILiE S . B EICZZ 2O 0, A ZIEROAED 5
NT=%6 . ToBREVTdH 5 AIHEMEAS Y,

1 REZWMFE

PRIOUTIES S IZEHT DN T, ITOFIETL) Xid2) EHE 600K

EEHOTHRIELY Eiid 5,

1) &Ein12ZWr (RT-PCR %)

T)BB L7 G RNA Al 5 RNA TR O » M4 v,
Xv MIBOT 1 b a/VZiEWER i 5,

A) I LU7ZZRNA 28582 LC RT-PCR 2K 1 DT T A ~—F v hZHWTIT
9o RT-PCRIZTEROF v MEEZHWTITH, 2B, MINEROMER L OG5
ik, ¥y MIBO7w harz24 5,

) BERIKENC L o THIRED O A ZRE T A )L ZADFTEROBEIFEY A X T
b DHERT D, 708, ToBRFV DIGEIE, Btk o TH, Y%7 74 ~—
DNRY T =2 a VRS TRNWEDORE LS D20, I HITHIREEY O
BeSIFENT N T D, (ToMMV [ IIEFEECHIERAT IZ R EL, )
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£1 UANVABHBEHT T A ~—

wANLA | 4 HHEELS (57 -3 ) B To—Uy | BELE
YA X Vel s
ToBRFV F AATGTCCATGTTTGTTACGCC 560 62°C Alkowni et
R CGAATGTGATTTAAAACTGTGAAT al. (2019)
ToMMV F CGACCCTGTAGAATTAATAAATATT 289 55°C Xuelian
R CACTCTGCGAGTGGCATCCAAT Sui et al.
(2017)

2) IiEFRIZK

ToBRFV & ToMMV (F\ 34L& TR D MG FRIEZ % » N TR 2N FIRE7Z 25, [A]
BT AR LFEHITE WD, MIEFRIZWT T & 72 > 7256121, 80
T RT-PCRIREZAT O MENH D,

v HAHEEREVEMEOFESIE

1) B A ERET 218 FMMIZIT, ToBREVE ONToMMVAME H S -3 2 A8 E
L. EOEENLEI L2 BITE 5 X 51z, BRI B FIZ2 AT
Do

2) RELOBRBUC Y 7o > TE, JERZ RIS SHOEEZERIT 5,

3) RINFIIRSG MBS 2720, 1 ZHENICRBE R THRIES S 255
T, R L ICFR 2L, FATIESHAEOHREHICHONTH, BRI &I
BN FEPEE 1 Wk TR FEET R U w7 ARSI EIZ607 DL RigET 5 2 21T
LVl EmLTHERT S,

4) R U7Z30RHE, RO LB /2 FIH (BREA B, SREGAT, 55
) Arisk U7oBURHREEE (BIReEE) 2RI L7z BT, E=— 482 A
. kT HETr —F =Ry 7 A% (4°C) ITRET D,

5) BBIOBBGERAL, P OEREE 308k L - AL, TR B ekt
X

6) BRHLL7-50EHT, Buft LeWn X D ICekEICHE L, oAl E2 AL TRIRIC
o TR S ICINA L TR £ 15675,
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I REBEESE
1) b~ MRESMEIZIIT HToBRFVA A T T /UK O EEFERERIC L 5 EALEE K OV
EOHRM (LX¥2T MY —W A RFERLR)

M1 VA7, KRiE X2 fdEse GERYY)
(hhfE : GCR26 (+/+)) (SLFE : GCR237 (Tm—1/Tm-1))

,
e

X3 EWA L M4 EWA s, HE
(Tm—1 B 5 ) (4L7E : GCR526 (Tm—2/Tm-2))

| A 2,
X5 Fv kL X6 Fv L
fhfE : GCR267 (Tm—2a/Tm—2a)) (Tm—2a YK 5L fE)
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- F2

X7  EACZEORH (Tm—2a Bk FE (REMFE))

B8 EATZEDHE (Tm—2a Bk MR (FEAnFE))

j

V4

10 EAZZEORHE (MFE : Rutgers (+/4))
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2) b~ MBS DToBRFVOHFEAERIC L DR WYL RTR )
. '

AN ;
ll*—"‘\ ‘I'I q

X11 BEOEYA ZIER

X12 FEDREEIR
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X 14 E=ENTOROZERE, KL 15 W OEYA 7 iER
(¥ 14: © Heike Scholz-Dsbelin (LWK NRW) and EPPO 15:© Prof. Salvatore
Davino and EPPO)

Tomato brown rugose fiuit virus (TOBRFV) - https://gd.eppo.int

X 16 REXmMORLT () MORFEOHGOIHR (F)

(/£ : © Camille PICARD and EPPO 45 : © Dr Aviv Dombrovsky and EPPO)

17 RFEO~—TVIER () KOHEFE (F)
(/£ : ©Tuba nur demir and EPPO 45 : ©Dr Raed Alkowni and EPPO)
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4) WBINMZIBIT D ToMMV 12 X DR

18 ToMMV [ZJ&YL L 7= b~ b DIHEK
A EOIRFKEORZZE, B EDHFE, C RELEOXZFH, D F3EEEE
(© Sui et al. 2017)

A

19 ~/VTF 7L v ART-PCRIZ XKD ToMMV, TMV. ToMV DH5EEAH:E H
(© Sui et al. 2017)
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(ZDOMMEBER) RIEHOTFEN SN2 T-Z &G URL 2R T,
- TOMMV [Z HARIES L7 =2 RO OFi (Zang et al. (2021) @D e-Xtra Fig. 1)
(URL:https://apsjournals. apsnet. org/doi/full/10. 1094/PDIS-02-21-0280-PDN)

5) 2% ToWIZXLHPBEE (L¥ =T b —H 1o ZHERR)

g ¥\ 2
X120 ToMV @ Tm—2a FHERFIZ & 5 EALEED 2 ZHEIR
(Tm—2a BT bl (R EALFE))

521 ToMV O Tn—2a FTRGRIRIC & 5 BATEED 2 2 Ffk
(Tm-2a BT AR (T ) )
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22 ToMV @ Tm—2a T AMIZ LD EALZED 2 Z etk
(Tm—2a Uil Al (FP AL FE) )
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71 HRIREDRENR

4 ¢ Tomato brown rugose fruit virus (ToBRFV)

Tomato mottle mosaic virus (ToMMV)

w4, AT L
orAn
ToBRFV | 77 : A > K, Hig N B4 fnE
PR AATZN, AT, YT IET, YU, hra, 3
JLE LN )
RN . TANT R, TANR=T AZVT | URARFRAH B
EH, A=A RV T7, 74, TR, FU¥, A A A
NRA L AuNRT AuXR=T Fxza, KAV U=
— NNV —= T4 TR, TITURTATIT, NLF
—, R—=T R, FIVRIIN, wE T NT=T
ek 7 AY B ERE, BTH
Rk TAPF, AFT T
KEFEMN : A—ANZ7 VT
ToMMV | 77 : W A\ RILFIE
HHR A RATZN AT
PR : A v, Fxa
kK 7 AV IAEEKE
gk 7990, AFT o
186 EHEW) -
ToBRFV | #¥5fE = : b~ . Mo Z 3 (EPPO.,2020)
AT ST T AV, A XBA XX~ BEREYN ST
%, (EPPO.,2020)
ZOM : ENTOBRRBRICL VAL AR, XFa=7 NUF 2R
v, b~ N4 (Solanum peruvianum) . T AFHEE (A4 A
XRFRF, TAVIDA XKL R, ATV, banzy
U URARX) IZeF BT 5,
ToMMV | F2Ft: b~ K, NOUFTV FXF L NUTT, TR
AR Ry
ZOfh  BHFERERIC LD X N3 NF o =T HEOME DT AFHE
We. X T (Chenopodium quinoa) “& T YL HER I TW
2
TR
1) BARGHL

- UTHERE TE] D B R Y
s MRYE : A R T2V D bv MEEIZBWT, BHICFIHSh TnWH A
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DA AT NTFORE) L7220 HAT O AEMIEITENC L D .
F MG 7= REM DEAL 7 5 ToBREV MM AT 2 L Z 2 5
NHEOHRENDH D, 1272 L, FIEECLLIEN., MEEICLLE
MEETIX, BT 2 & DIFHITE LTV,

« TEE YL A AT WNT, Y b~ N R LW RIESITEM T
SN2 N H T D, ToBRFV 23k~ T\ D HHIZ L - Tl L7
WMENRDH D, £, FBEOTMV 135 H bR S HBICE E
DT DB ToBRFVE OMTOMMV & Z D RIREMEDS R XL TV D,
ToMV DA, FEFEDORN S TEAT A L ANRH L TEY, &
B TH O EEFR ORI N OIHEIH EORERDH D,

s KEARYY © RANE T AV AIR, FERFEFICBIT DRI T 5 &
DWENH D Z E D, ToBREVEOTOMMV & % O A REMENRIR S
TW5,

2) N&57HK

B GREFIEZE. BIEEROERESCHRE, FEREOTOKR) o K

PfE L OWOBENZ L0 5T 5,

BhB%

ToBRFV & UNToMMV DA BRIZES 9~ 2 #1372 nas, AR X 978 hRET AL
AD—WEBIIRRITIENE R EB 2 D, ek, M UA N AORM LI
FN B ATV,

R ERA~OEBEGER T2, ik E ROT 7 bEBICHER S,

TEMIORK THIZ, HETOMEDR S OB ER L, VA IV ADRELE

305,

BEACIKE Tl AR DO I B D A VAR RIEIL LIZL <725 DT,

FEIRMN I DT AEH O TR ITHEKREEZ D,

FFE S OFFHHI LA L722uy,

G RL, M., BEek, vy v—~y b, IS OlEE

T,

PEAMBYE D TR O T, BRI - PRI am L <EH, 20 %

PRI 7= AR S AEDOEHEFHIC O W T HIHBEIT ).

FIAET 35 CIIBIRAE OV L HHEEZ1T O,

BNETOFIEER T2, ARETHIVT 11EIT b~ FZFEEE L, &

Bea Pl C X 20 GAITR.

- MRS ZH T OREZEH TE LT R,

- UANARA T B REYGAR DR ARES D720 1 FG I EHEINE
DEEEM 2B L, #Y72REICRL OO Y AT 5,

- HHREREME TS A0, A—"F 8 o AR O R
XIXHEAREAT D,
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