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[ZLC®IC

%  DETTRARMEMDEEICHHE L H71=5 L TLVS tobacco mosaic virus (TMV : BAELH
4) 4> tomato mosaic virus (ToMV : BAREEFEA) &EEIL Tobamovirus BICEENSFFED DAL
A tomato brown rugose fruit virus  (ToBRFV) (=Tobamovirus fructirugosum) #H3, 2014 FELIRE,
ARSI, NEFURVAEXaD T MIBWTHEREEINT- (Lukaetal., 2017; NAPPO,
2018; Salemet al., 2016) , ZND%. PFEARKIE. 7 A ) HERE. FUNETREIERNT
MRS, IRIEEENERINTE Y., ToBRFV ITEL SN -TEFOEFEEN 24 5 RS
BOMEIR SN TULVS (Chitambar, 2018; EPPO, 2020r; SENASA, 2019; Yan et al., 2019; Zhang et
al., 2022), ToBRFV [&. k< FDEICEL, EYM I RUMSEREZRL. REETIIEEXIISE
BOBAE. FEOEIRESIEHE I (Chitambar, 2018; EPPO, 2020I; Luria et al., 2017; Salem et
al., 2016), Zf-=. ToBRFV L. k< F® Tobamovirus BN A LA THS ToMV FHIZxtd 3
EHMEREIC DOV THREMEANHY ., S5IZ Y FEERESANTEEOSIEEE (13FE. EDTEE
%) TARBICHET DAIEEENTRE SN TUIVS =0, £< D b7 FEEETIE ToBRFV DRAIZ
T BB MILEA>TLVS (Chitambar, 2018; EPPO, 20201; A{&H, 2016),

BARIZELTE, ToBRFV HMRA LT=HE. FEENISRLGHEENELDBETNLH D &
5. ToBRFV #HEMIBHEAMEITIRAI (B4, 1950a) IR 1 ISHREASEYME LTHRESATY
%, £f-. BFIHFHEHEIERLTLVS ToBRFV DRA - TARZFRRIZFHCT-6. BiEITHEE
AFR 2D 2 THE SN, 2 TOHHERUVE SEA SN 5B FHEMOFIEREMR UFIERETFIC
DLTIE, BMHEIZHELT ToBRFV 23T HI%EEADIERESI A& T 51-OISEY LFBH BN D
BEIZEDBREEITOIEFTERL TS,

Sk, ToBRFV OTEEEYMR UFAEMIGIZEET - LRIERNMEoNZ D, BHT
ToBRFV X9 % 1) RV FHTEEME L. TRITORBFIEEDENEERETT 510, RERURY
TFHUIREERLI,

I YRIT7FHYIARNRDFREROEYFIRR (FEEY)
1. ZRRUVSEE
(1) =4 (ICTV, 2024)
Tobamovirus fructirugosum
KGR, ICTV IZKAMBIL—ILDRELLNHY . HEEFLEIEZZERICLLEHENERGE
DESNTLSD, RREFEICHE L TIIAREEL T T 3H S tomato brown rugose fruit virus
(ToBRFV) ZERTH_EET S,

(2) &4, M&%F (CABI, 2024)
H 4 : tomato brown rugose fruit virus  (ToBRFV)

(3) %8 (ICTV, 2024)
FE5E: DMILR
%l : Virgaviridae
J& : Tobamovirus

(4) ¥/ =L
tomato brown rugose fruit virus (ToBRFV)

(5) Zoith



b= MRS B Tobamovirus @& L TIE, B <A HEHFRIIZ ToMV HFELE L TLVSAN,
WBEIE. b FMEOFRAEEMIZE LT ToMV LISADOEFED Tobamovirus BN R & 5a8AR
TOERMADREETKIHRE SN TS (ARA, 2016), FlZ (X, tomato mottie mosaic
virus (ToMMV : BAKRFELE) (L, 2009 FIZA XL ODEE T SRR SNF-FHFED
Tobamovirus @THY . FDE 2010 FIZF7 A1) AERE 7O F. 2013 F(ZhEARL
FED b HASOTRREIN, 2014 FIZIEA XTI, 2015 FITIERRA VD b7 S THESR
=nf- (A1RA, 2016), ToBRFV 1L.EHED Tobamovirus B THY. +< kD Tobamovirus &
HERE (Tm-22IERMEEETEED.) T 516, HRNIIERT 5 ENES SN
TLy% (Chitambar, 2018) ,

2. HIBESH
(1) EXIEHhig GERIEZAAE 1SB, TERSISI7E (2025) £ 1A 21 BSCERIZIEM,)
TOT AV E, hEARKIE
FE: A XTI, 4152, YOOTFSET7, 27, bMLa, INEF, LN/ >
BRI : PAIWT U R, FIWIN=ZT A BT, DRARXRE Y, BEE, A—RAM)T7. 5
VA, XTOR, XFYv, AM R, ARA Y, RANXT, AARZ7, Fxa, K
AV, Iz — NH)—, 4205V F, TR, TIVAHIT, N)LF—, R
—S 2R, WRILMAIL, %ILE, ) NT=T
F2)Ah:EAQvO
ek 7AUHERE. hFF
Rk FILETF, AxDO
KiEM : A—RZUT

(2) EYHhiBX
ToBRFV [, B, #FALR, FFER, A7—R T ) 7RRUVFFETRED 5 RZHHY
%)o

3. BEEYMRUVBARENTOSM
(1) BEHEY GHETAKE2SE, THRENISFI7 (2025) F1 A 21 HETHITEMN,)
TAAE <L o778V 4 TR (Malva parvifiora)
THhYE . NI TF Y (Beta vulgaris subsp. maritima) . 27 k7 h4
(Chenopodiastrum murale)

HRAINZF : AR/NZ (Oxalis comiculata)

X8 4398 URR (Taraxacum officinale) . £ * Lsh IAEX (Erigeron
canadensis )

O/ N\NTHRE Oz h - Y F7H (Veronica syriaca)

F/FR Y FY (FEAANAL ) (Corchorus olitorius)

AR R AR B (Portulaca oleracea)

FTRE} : 4 XA XF (Solanum nigrum), VS5 XTSI T7T=74) DL (S
elaeagnifolium) . < & (Lycopersicon esculentum (= Solanum lycopersicum)). k7
HS R (Capsicum spp.)

+T 2%l : Polycarmon tetraphyllum

Ea® : A4S A 2 (Amaranthus retroflexus)

EILHAF . 4 IV EILHA (Convolvulus arvensis)




X HEIEREIZEK Y. #/\a)8 (Nicotiana) TIXMRIEIZL>TZZH. BULVEY ML (B
#8) fEIRZE. Chenopodium quinoa TlE#E L. A FBHEIRERL. RF =7 (Petunia
hybrida) TITEERBLEL., 7R (S. melongena) BRU/SLA 3 (S. tuberosum) 12
(TR LA o= DIENH S (Luria et al., 2017; Chitambar, 2018) , —K4. RlDIEE
HEETIX., #/\ad 1 &FE (N. tabacum 'Zhongyan 102), +ARU/NLA 3D 1 FiE

(S. tuberosum’Kexin 1") (2R 5HY, BAEIK & DIRENHS (Yanetal., 2021), F
f=. DA ILAREELROMHIEEIZ L Y F RIZEFBLE LR EBBAEFE LD, F0%
SHELF-EHE LTS (AREA D, 2023a; Matsushita et al, 2023) .

FEROHmEF. ATHGERERICE YRBRENRESIN-LDTH S8, ToBRFV DTE
FHEY & (FAE SN,

(2) BRERIZHT5BEENDO TR UVFHEIAR
ToBRFV OEFHEMTH D bIAHST VRV T ME 47 EEFETHEHIZE SN TS,

4. BEEMIRUZ DR

FY FTIERRBIZE BH, REGEIR (eafnamowing) #2L. EDFEE, EYA U RUNA
DIERNR 65, TEil. D RUEMIZIIZ ZHEAR oh, ZITRFELIETEND, BET
(FMhFREEE S BBEXIIEEOMARUFHEOERERL. BRffifEEETSES (CABI,
2024; Chitambar, 2018; EPPO, 2020I; Luria et al., 2017; Salem et al., 2016) , %, ToBRFV &
Tobamovirus BDD 94 JLA (paprika mild mottle virus) MEHERLET 5 Z LIZ& YIEKAH
L <G 5ATEEMN D S Z EhRE SN TLVS (EPPO, 2020n) ,

FOASTTIE, ENFRELY., &k, EYAVERVA LN, REX, HHEBEXIIHZRED
MEZE>FREGY., BRMEZETESES (EPPO, 20200,

ToBRFV [/ L F-ABMITE CICITERERET . F FCIEIEREHTICEVWTERE R
T DIZHEIER 12~30 HEZET 5 EESINTLVS (Luraetal., 2017; Panno et al., 2019;
EPPO, 2020n), f=fzL. EMBEEGFEF -G T FORTEL 4 ~ 5 B SR TERE R
JRIEEMEA ®H S (EPPO, 2020n), FOAS T RU MY FOERITRIEIZL >TERY ., BEIC
i JERZETRT SEL HNIE. FISEIERERTRIELHS (EPPO,2020n), KA VIZHLY
T k< b5 ToBRFV KRR SN -EHITIE. EITEKRDROSNT REDH JEKERLTLY
f= (EPPQ, 20209), Ff=. FTARURRA UZHEWT hIHZ M5 ToBRFV BER S f-
FEHITIL, FERIFERINTULVEL (EPPO, 2020i, 2021b) o

ToBRFV MREEAFER SN 12 BOHED S B, 4 XA XFTIE, EICHBUEKOCEY A
9 EVS TR DA ILARREEIRKE R LT, TOMDIETIE VA ILRGEKITHER S TLVEL

(Salem et al., 2022b)

5. BEIHEAE
(1) BRI

ToBRFV D BRANEDAELE LTI, imEEYROEMMEE TRz RUERIZEDS
i (EMDUEITAE) AN TULNSA, Tobamovirus BDRMD ™A ILATIE, BARS
BMOAEE LT, TEEE EPERSIEET,) “CRWKIEEERS LML TS,

ToBRFV [%. TEMENERE LTRHIAESNTWS A oA A< IL/NF/\F (Bombus ter-
restris) DTEMNEEITENZ & U HHIRIIICIGIR SN D B DHENHS (Levitzky et al., 2019;
EPPO, 2020), 8. 4 A0AAILINFINFIE, EFENKEMIZ K SERRRFITRDOMH



EORHLLICEET A (RIEE, 2004) (WUT T9RREMEE] £V D5,) ITRY. HFESNKE
MIIEESNTEY . AT OEMRETI=OIZIZHFATHIDETHY .. BN O EIT-LES
nNTW%, LHLLEDNS, 4 3 0FFTILNFNFO b7 MEEEICH T 507 HITE2EN
[ZTThNTEY. SREYEDEITICE YRD LTS 30D, BRCIEE TIEIEARICERE
LT3 (JLEETREZRHAE, 2017, BMUKES, 2012,2022), —A. 4 3944 <L
INFINNFOREBE L TEREREDY O IL/\F/\F (Bombus ignites) HS < =D TH
FAShTWSEELHY (RIEAE, 2019). EHEOEGHIRNE C LHalEEIEH D, £ A 047
T IVINFINTF DBERILE ARG ATEEEERE (I3 km & Sh., IREFEERTIX 9.8km £ TERgR SN T
LD AEEELRETZIREE, 2017),

X1 R REEICBOTIE, #BRISHBAINTWS A A 04T ILNFNA\FOREIZ -
T=TERMNERTEN C & VHEMIAME DI 5. ZDERIA S ToBRFV ARGk S b
LEZONDEDHENHS (Levitzky et al., 2019; EPPO, 2020I; Panno et al., 2020) ,
2L, FERICK S RITEZFICL SBIMERTIL. TEMMEIR SN S L DERITF
BINTULVELY,

X2 ARTIIUZBNT, BT FEHRELTOIFBICEMTF IR FOAS O,
ToBRFV 5% > TS LIEIC K > TRE L F-#EHH S (Chitambar, 2018), F£7=. To-
BRFV Z&T Tobamovirus &7 4 VAL, HEYIFR S . EMENER, BAR—IL. /ALy b,
EnEEM, 2R, K. BEll. MEOREDDITH. HEDIZESNTHEO AR ZMHT
TELHEDHELHS (EPPO, 20244d),

X3 Tobamovirus B A JLAIL, HEERFIEIZHITHTERKIZE Y H0ELT 5 EDFHENH S
EhB, ToBRFV 1L ZDRIEEMAVRIE SN TLYS (Chitambar, 2018; Salem et al., 2016),

(2) AN&BDEL
7 BEEMENLI=9E

A AT IJLIZELT 2014 FEFIZHHT ToBRFV [Z L AFERDFER SN TH B, 1FELA
[CESEKIZFAENR Nz, ChlE, BEEBTFOHDBE. HIEEXRICEH S ANE/INE
[2&BEDEEZLNTLNS (EPPO, 20201),

Tobamovirus @4 LA, FEHEEMEDAILATHY ., FEEFIIEELRLRED 1D
T#5 (Dombrovsky and Smith, 2017), ToBRFV DIEFATEIZDLNTIL, FDRIAEMEHGE
CFHNTUV =M, EE M7 FZEWT, ToBRFV IZHRBE LE-RENSEFEEERL.
ZOfEFMN5H ToBRFV iR L= 2 EAMRE SN TULNS (Samarah et al., 2021), Fi=.
RRBREMNSIFR L= F< FOFEFIL ToBRFV [Z 100%F5E SN TS, FBREMS LA
ToBRFV A& SNz E DR (Klap etal., 2020; Salem et al., 2022a) %>, ToBRFV (Ei&
FHOIEICIFFELTE ST, [FEEFHNLET L= b7 MEIZFER LD ToBRFV H3EHER
[T L. TOIEEEL 008%~28%ERETH 1= L ZEBRMITRLTLSHRE

(Davino et al., 2020; Salem et al., 2022a) M&H b, I, ToBRFV ZEEERH)ZRAE S -
HEYIAN S ERER L F-FEF TD ToBRFV DFEFREFEIZDINT, b FTE3.1~8.3%., oA
S TIE0~14.3%,. TATIE0O%THY. TOERE LT, EHREELEZFIFRUT LY
A5 TlE, TERMABAERC ToBRFV MNEFEEL TLV=DIZxt L, T A TIIERREICDH
ToBRFV MEE L TLV=Z EAVRENTLYS (Matsushita et al, 2023), 4 X7kAXFTIE,
ToBRFV RREREMN SR LI-EFN AT SE-EH ADEHEEEETH 1.9%THY . B
ZRIIBREDEY A VIEREE L= EMHRESINTILVS (Salemetal., 2022b),

F1-. HEALEORABEMIRET bV AT RU b MEFH S ToBRFV DOFEREHFIH



HERTWWS I E (EUROPHYT, 20203, b, 2021; ProMED, 2021; EPPO, 2022b) . XRA
VT MY MIRELIZBHITIE, BEEAERESNI-EFLR—O Y FOBEFAERINTLY
= Z EEDEHM S (EPPO, 2020b) . [5FEFH ToBRFV DGR EEZ BN D,

BFIREEN CHEE. SOICE=EICME SN IEEMITTRE L. [REMDIIIALE
HTHDHZENZLY, LI=A > T, ToBRFV FEARZ LN SEIA SN-FEFTHHOTH
[RERARAMIE THORREENH D Z N5, FERIEFOERNLEIZ L 5 ToBRFV
DEHFHLFAENEZ SN TS,

1 EEIEMZEN LI=5nEK
ToBRFV (&, #AIEHE IEER. BEEADEEVRE. EEEDFOKIR A4
HHTLVS (Chitambar, 2018; EPPO, 20201) , {GHD#FEEE LT, FIHASSHORT LT
(FEEOTLERICBhE L= ERZEA D T, #as. EREMENZEToNTISH., T
EHEHES ESh TS (EPPO, 2020n),

6. 4X£fE
(1) PEEERVZOLENE
15 Lo

(2) {Z2IR
ToBRFV (&, iTIEEYIRIDEAMEE: (TiRIGE) RUERIZK DG TEMOIETA)
DIEHORELARENH D (Levitzky et al., 2019; EPPO, 20201),,

(3) WEYMERSHhTOER
ARASIIUZENT, bOAZTIHTIERD ToBRFV IZEE LT Y FDTRSIANSREEL
=#&EMHS (Chitambar, 2018), F£1=. ToBRFV Z&%> Tobamovirus B4 LA, &Y
HRE, ZSMENER, BAR—IL. /ALy b, EpEEHM, F/E. KB, BEf. MEORADIZT
M, HEDPIZEVWTHLEMNARESEZHIFTE L LD®MEL HD (EPPO, 2024d),

(4) WAEFRE
TR Lo

7. BAMER T
< FOEBRICRAIN TS A A0 TILNFIN\FOBNTEIC & 5 ToBRFV DTk
DHERSINT-ENHS (Levitzky et al., 2019; EPPO, 20201; Panno et al., 2020) ,

8. WEDEE

A RXZIUZEWNT, b FREOEBBIAGEKIE. ToBRFV BEHBEMIDRERLD 10~
15%IZR bhf-& DEFENH S (Luraetal., 2017; Chitambar, 2018), Ff-. FA4YTIE., +%
NAEEREERD 25ha T ToBRFV WFEEL., D55 10%HEIKZERL (Menzel et al., 2019;
EPPO, 2019a), 3/LA > TlE ToBRFV H¥F4E L= b7 MAEEEREERIZFHUVT 100%I L EYA
WEEZHTLVS (Salemetal., 2016),

ToBRFV [F. k< RZHLIT Tobamovirus &7 A L ABIMHEIRF Tm-22 DI £ %
FENHY ., Tf-. FOASUIZENTE 30°CLLEDEEEMET T Tobamovirus @4 JLAIZ
Y5 LIEnEECFEF OMEICEREMNH D L DHENHS (Chitambar, 2018),



9. Bhk&

ToBRFV DAAEITIREMTHY . —ERATHT &, B TIXREEEMDIRE PR L
WESEEEELAEL (EPPO, 20200), SBREATRAINERIN-ELDDEEFEELETIIELK
Mo1=BHlE LTT A AERE. FAYRUVAR—F 2 RO 3FIHFHRE SN TLVS (Chitambar,
2018; EPPO, 2019a, d, 2020h, |, 2023; Menzel et al., 2019; NPPO of Germany, 2018) A%, &M
%. TNODETIEIEE ToBRFV hER I, BEBEYMDRZE. BEIEL. fAXREDIRMGE
PRI EE S TLVS (EPPO, 2020e, g, 2021d) .

—A. REDAILAD ToMV TlE, Tm-22EHEHMERIED b7 M THERMEEITHT 52855,
2011 L&, BAERNOEEH (FARER. ZHER. KRRE, LBR. ERERUERE) TH
FBEInfz (AR, 2016 ; EEAREFREREEERAT, 2021), —hizxL., FRICEWLTUT O/
FEEERmLIER, —EOMBRSIREFONI=E LTS GFAKRER, 2011; S4018, 2012; AR
H, 2016), REDDAIILATHS ToBRFV [ZHEWTH. ZOMERAEIERTE SulREENH
%,

o BEMADIGEEEH Tz, RFKRERDITI-OEBITIRERS,
o {EHIDIRTRIL. TIETDEMERSDEBHRER L. VM ILADTELERD, AKX
BE CIXEYHERDIERABEN A ILADTSEIL LIZK K DD T, BFEHH bNT-1EHA
DIRT&IFT=AKEEZ D,
MR S EEBH ALY,
BMOEE BRL. (JEH. BEdk. OvIo—ILI v b, HEBZEDHES) %175,
HEAMTEMEAGELD T, RKRICN-FHRIERITATECES,
BB TS TIIEREDEREEEEITI
TIETCOBRREH CT=6H. TRETHNIE1EIE T FEFELELY,
HIEFRITELRMEAIR,
- FEMFE S T ERDIREEHTE STV,
- DA IIWVARFEESOBRERDONREERET 518, (FEHIZFSABIEEEHEEM ZIX
AL. BUEEIZRE DD S AT S,
- THREEHIEITHIESE A=, h—/\LF M D LIERIODTIESHARXIIMOAKEST
Do
8. ToBRFV IZBEFED Tm-22EUEHME b= MRIEICE RS D10, SDE ARt
FEEFIALBABRIETEAL, Ff=. XEEEEICPHRSHRN B 5tz &9 DE|ETAL,
BRICET BB AEE LT, R MEFIZDOLT., 2%IERET 30 HfEIXRIL 10%!) VEE=+
k1o LT 3EREENIET 5 2 & T ToBRFV A 100%F8E S - & D& $H S (Samarah
etal., 2021), Ft=. 5% VEBE=7F R D LEIVORBEIERIET L) D LBERTONIELEES
EHEH NI, REEREES ) ) LBRUETIIEFEORTHRO o= (AREDL,
2023b),
ToBRFV ;B2 ENHEBNRIZDONT, 5% VEE=F MO LE LT 1% ERIKIEEL S
ErZEHontz (ARA DL, 2023b),

10. 2. BRERUERE
(1) MESHIEERE
ToBRFV #1#&H9 % ELISA ¥4 L/ o O7 MEZFRAW=Fv FHRFTINTILNS, =12
L. AT ZFY ML TETMV ZDRIBEVA LN RICKRERIGETTIGENHS (Agdia,
2024; BIOREBA, 2023)



(2) EinFEgwni

ZEOFEFICREE LTS ToBRFV (&, Tobamovirus BDL=/\—FILTS54 X—%FL =

RT-PCR [Z &k U oNI-1BIREMNE L — Vo AT 5 2 & THHETIREE DIRENH S
(Cambron-Crisantos et al., 2018; Menzel et al., 2019), F£f-. ToBRFV 4R TS5/ <
—IZ& Y ToBRFV Z45E 9 5 Z EMAIEETHS (Alkowni et al., 2019; Rodriguez-Mendoza et

al., 2019),

SHITIEETIE, UTILE A L RT-PCR L V= ToBRFV [Z4FEMREENRE SN T
LV 5 (Bernabé-Orts et al., 2021; ISF, 2020; Menzel and Winter, 2021; NSHS, 2020) , ToBRFV
DA E%EEE L T- EPPO M PM 7/146 2)I2H UL T, EHNLDRETIXI ZILE A LRV
AR 3FIILRT-PCREZE. EFMNLDRETIL) 7ILA A L RT-PCREZHEEL TLY
% (EPPO, 2022d), F1-. SiREDRENFEIND ToBRFV BREEIZIXED & 5 HIEEF
WAL EATEARENLAH S —A. KERERENFESIND ToBRFV BEEFIZIE. &
HEEDS W 7ILZ A4 LRT-PCRIAICESBENEL LLNEHRESNTILVS (Zhangetal,
2022), H. @EYIHEE LMD H S ToBRFV V5% FE LG LEFIZHELTE, FiEEH
ESINDDHEDHELHD (ARHL, 2023),

HRINDHTH U TIBIZONTIE, BREFE. BBOMEFE. B EYOERESFOE
HZ& Y 250~1,000 HiE THOEL HHEDIHE SN TLVS (EPPO, 2022d; ISF, 2024;
NSHS, 2020) ,

Z DM, LAMP &2 &k A1&H A5 CRISPR-Cas12a (DNA t#rEEsR) ZHAU-HBREENEHRE
SN TULVS (Sarkes et al., 2020; Alon et al., 2021) ,

11. BRIZEITSBAREEE
ToBRFV (&, BB EMITIREI (B4, 1950a) BIR 1 ICHE SN TV 2REEEHEY T
HY. EEITRAIBIR 2D 2 ([THRE SN TULSEX (I S DFEFEMDEEY (REXR
x, BFEET.) THOTHEORIZHLEDEDIZONTIL, ZEOEEESFRHT 571
DI & 3RO BN D HEIZ K BB THN., D ToBRFV [ZERENTULVELE #REH
BRI A EEFERLTVS, 4B, BFIHITOREEDIEERS| 2183 51=HIZE) &
EOHNBEETTILEA LRT-PCREIZRELTLS,

12. BEIEIZEIT SHARREE
(1) kL3 (WTO/SPS, 2022; 2023b)
7 TARTOED I b GHEEZET.) RU MIHS VEOHERED
ToBRFV DIEERIETH D - & ZREMAZITBET 2DELNHS (FIHSVEE

MDH) . +I FRUVEBHRMERETEWD FOAS VEREDIS L TIE, UTOERERE

BRE(TEBEET A EEERL TS,

@® RT-PCRZIZKY ToBRFV A&EH SNGEM>=FEFICHEL TS &,

O [FEEOAHMEECEFIN-AENTHRIESI ., BEYEEHACERE S -3 ISHhiRE
[ZHULVT ToBRFV AMEH SN &, FERNHDIGE(X. LRITRTEDFER.
ToBRFV A& SN &,

@ ZFINTLWA4AEMDEMERHIT S L,

4 FRTOED LT b HEEZST.) RV MIHS VROHIEREF



ToBRFV DIEHIERIETH D Z & ZREMAEZIBET 2DELNHD (FIHSVEE
MDH) . ~Y FRUEBIMERIETEWD FOAS VEEDIH LTI, LT OESRERE
BREIBERT AL EERL TS,

O FIERFFEYIL., EYLRERICERE SN - HEHIRE(CH VT, ToBRFV SN

Hho-EEMTHIEIN-C &,

@ EFNIIIERFIEMIL RT-PCRAIZK Y., ToBRFV AMEH AN &,
@ EIREEHD FL—HE T IERICOWTEEHTH &,

(2) EMES (EU) (EU,2023)

7 TARTOED MY~ RMEZED,) RUNODASVEOHAEREY (ToBRFV 2
MHEEHETHENMONTLNS b IHSVEDRIEERS ) RUAERE (fzfZL. TXE
DFAEFEY TEAZLESR)

ROWTNHDRERSEIZ L S ToBRFV DREZEITS ZEEERLTULVS, BHEHERD
BEMNSHEDOESICIE. B—0BEEZRVTIROBREICAL:-3 0D & IEE% S RT-PCR
FEEEEL. R S,
® ERDHSEDITxF L TDH ELISA FR7E,
® Akownietal. (2019) DTS4 v—%{FRT HHEED RT-PCR IRTE,

@ Rodriguez-Mendoza etal. (2019) DTS4 I—%{FAT KD RT-PCR IRTE,
@ ISF 7O haUZEEE IN=T5/4I—RUTO—TZAL:=) 7ILZ A L RT-PCR

E (ISF, 2020),
® Menzeland Winter (2021) D754 IX—RUTA—T %AV 7ILZ2 A L RT-PCR

RE,

@® Bemabé-Ortsetal. (2021) DTS5A4I—RUVTA—TEALN=) 7L A4 LRT-PCR

RE,

14 FRTOED T+ RMEEXZEL,) RUNIHS VEOFHEREF (ToBRFV [T

MEETDHIENMONT NS b IS UEEYDREER )

UTDEHDT RN TEREBMAEISERET S EFERL TS,

O FIERFHEYIL. EUEREAICOMICER S - RIEIREIZH LT, ToBRFV Hi&
HEhGh o =EEMTHIESNI=Z &,

@ 30 ALY ZLRIBYICHRT HIEFIE. MIFNAMGY T DT RUHRE R
[+. ToBRFV A& Sy (30 KUUT THNIE, FBFRITHFEMNHER) &, #HE|
@ ANNEX [ZED< ) 7L A2 A L RT-PCRIRENLE (HEYHREIEEICRET S EREE

(LLF TISPM] &0LV5,) No31 IZEDILKH U TILYA4 X)),

@ IZEREEMICEET S FL—HE T 1 1ER,

@ ARSI TILF2 A LRT-RCREL, EfFFEFERE (Intermational Seed Feder-
ation (ISF) 7’0 +3JL (ISF,2020). Menzel and Winter (2021) &1\ Bermabé-Orts et
al. 2021) OFS54v—HYIZFTA—TZAL:=1 7IL3Z A L RT-PCR &R7E,

(3) 7AUHERE (USDA, 2020; 2024)
7 ToBRFV HEEEMN D b7 FRU M IAS VEIEMOEERERE
HEREDBREZITLN. ToBRFV DIERMNZWNZ EMNBHLMNTH S EREAEIET
TEHIEFERLTLVS,

4 ITRTOED b7 FRU A S VEOFEREN R UEF



UTOWTNODESEFHREIIREICTIBEET S EFERLTLVS,
@® ToBRFV EXRADMETHIESINI-LDTHHZ &,
@ YT UTOREDFER. ToBRFV AR SR &,
if; Ay FOTEFE., B—DFERFEYMXISE—DBERMKICHEKXT 51D TH-
. BELICEENICERGTTAIEFEME LEVLDTHHEE. UTOERZHE-TRE
nl'tﬂﬂi?i—ﬂﬂ S35 & T, BRMIBENSDEMANFIEETH S,
@ =2TOHFERBMEMIE. RRINVED 10 BRTE TITREZ1TL). ToBRFV MR Shix
(AP

(4) ZILEUF> (SENASA, 2019; WTO, 2023a)
ToBRFV OFEE®D kA5 VERU MY FOFHEFRBENR UIEFIZDOLT, AHIEE
DFER. ToBRFV MR SNV EREIIASICERLT 4 L Z2EKRL TS,

(5) A—X +Z1)7 (DAWE, 2019; WTO/SPS, 2019)

LTOED T FRUMIHS VEEYID 31 (Capsicum annuum, C. chinense R C.
frutescens) DFHEFFEFICH L CRIBEZEEL. 2019F 48 18,5, BFIUTIL
20,000 fii /DAY FOIZEITEED 20%) FFEAL-PCREEICZKY. ToBRFV AR &
NEWEZTEBRLT S &0, UTOEGZmI-T & ZEZRL TS,

@ PCREEFMHEEXIIEAE GAR) ITT52EMNTES,
® FT—AFSYTFTHBREZEDOTO LIILEZRLVTPCREBET AL,
@ RBREIAZCIE. EUENBREEIIREHBEOREELZRMITH L,

(6) —a—L—5 > F (MPI, 2024)

7 Z2TOED Malva 8RB Portulaca RDFAEFHEMI Xt L T, ToBRFV SEF4 i TAZE
INF=HDOTTOBRFV [CBEE L TULVELNS &, F£1-F ToBRFV EHKALFEHIZFH VT
NPPO M&ER9 % PCREAICK UEEBR SNI-FHEYHN SEE SN LD S BT ZE.
TRESIRAEIESTT A L EER L TLVS,

4 L2TOED Y LRV FIHS VEDRD SNT-HEMDIEFIZx LT, ToBRFV EHRLE
DB TEEIN-LDTHS &, EREDEEMTHIEIN-LDTHSZ L. EFE
FREGE (STA) BHLLIIAZEREFT7FHY X MEiE (AOSA) DY T U5 KIZHE-
THEF 3,000 #ii% PCR iZIZ &K HHEEEITL TOBRFV Mg Sh i WVEZBEET A& X
(% 15,000 $IA T OO b THNITEHHEYIZ NPPO DEES 5T R hA3ET ToBRFV A&
HINGWIEDS BT E, RFIAZEITERET S EFERLTLVS,

(7) €0t
F') (SAG,2022). &% (BAPHIQ,2023) F LEELSNDBEHMOEIZHLTE, ToBRFV
DFEEDGWNTGTORE,. FEREFOREREEZEKL TV,



I RERYRITFIORDEER

F1 Bl (RT—Y1)

1. BAtg
Tomato brown rugose fruit virus  (ToBRFV) (2319 % 1) RV §HliZ1TL). BRITOREREDE
MEERRETS 510, RERV RV 7T D REEHT 5,

2. WNRELGLHBEIEY
Tomato brown rugose fruit virus (ToBRFV) Z#x&&ET 5,

3. WRELGDHIERE
YR TF ) O ARNEDIRERDEYZRIERD (2. #IBRSH] (TRY TEX (M A
b0 3. BEXEMRUVBEAREATORM] ([TRY MEEEY] TH-oT. 4. BEMLIRVE
DFEIR] (TR [REEL ZETHEYERRET D, 58, ToBRFV DERE (EWFHIIERD
6) ITENT, LIEFDFR FY FOERSHLRBELI-EDHEDH D EM D, FIFEY X
RET B,

4. RREF D
BAEEZERNRET D

5. BitaER

ToBRFV Zhifam e L. E0FREMEN SEMA SN HENEREE LI-BASEERRET
BDIRERVRIT ) O RERET B

10



F2 RERVRVFHE RT—22)
1. HEEEYMDER

AT—U 1 THESNEETEHEMIZOLT. BRIZE T ERERUVAKBROEE, TER
VFAEOBEMHIE NI RN E L RITTEEEICOVWTHEEL., REEEIEY 558
HEHTAINEINEREET D, GH. LITD (1) N (3) OFHEEERQFIREEZLE:Z L
TULVELMEEIE, T HIBAL A TEHMEZFLETESEDET S,

(1) AEMEMOERNTOREDERERUVAMBROEES
tomato brown rugose fruit virus (ToBRFV) (&, ERERXFEETH S,

(2) EERUVFAEDBEMSE
ToBRFV OEEHEN THS b7 ML 47 HEFRTHBE SN TS S &L Fiz, iaHEEYRE
DEAMREORRIZ & DG TEHOIETE) . BIBERIZEHO SNBSS O N TS
Z&EMB, 3L ToBRFV AERNICAYRAEGES, EERVFAET 52EETNLH D,

(3) BENFELRITTRBAEN
ToBRFV [E., TILA 2T 100%I|EL EMIDEEHRENH S, LI=H>T, £ L ToBRFV A’
ERIZAYRAH, EBERVFALEL-SE. BENEELARIFTETNAND S,

(4) SHEIZdHT-> TOREEME
2N,

(5) BEEMEMDLEERIDFER

ToBRFV [FERERFETH SN, BEEMIERNTLFEESN, T, AEEYREOE
fit, BRICKDIEHE TEROIETE) RUSIEEEIZEHA AL & YiET 5L
AHIBN TS, ZDf=. ToBRFV AERIZAYRAATFIEE, EBERVFEAET ZEAEN
NHd, £l REEIZHEUT ToBRFV [TXDFEEINHRE SN TS I &M, BRNIZEL
THRFNFEEERIZT ZEIEEETERLY,

L7z > T, ToBRFV [SREEEENEM L 25BN EET 52D, 5lEkHkEE 2.
BEAEZE~OFEDOFHE TFHEZEITS.

2. BEEEZ~OZEOFHE
(1) TEEDORTREHOFHE
T YRITF S REERT B ZE 1T A BIENSEE EEHEY D LT D AR
(7) BEMREESENEYIOEFOREE
A RS IILTIE, TIEDDOREE T bDOFEREIND FIHS UM ToBRFV [TREELI-ED
H|MENHD LMD, ToBRFV L, BEEYHIEE LEVRIET CHER ST TES L
EZ5,
(4) VRO T7FH) OREET A2 (15 PREEEDOF FAeTEEE
ToBRFV [&. HEITEEAWNELEDIERIIFE SN TLVEL,
() BERREE SEWHEYIO FIEERE
ToBRFV (IEEEMTH L=, FHEEEICE DT 5 R LA LT,

A4 VRO TF ) OREREY S EH1T HFERIIEEAEHOFIARTEEMSE R MIRRDIHE

11



3
(7) HEXIFBEEHEDOFFARTEESE R VIREDIFE!E
ToBRFV DEFHEMTHSD b7 ME 47 FEFETHE SN TS I s, FHlEE
[CEDES R EEHmLT-,
(1) BEMREETEEYOETEHFEDLS
ToBRFV HMEFE & DIEMDFHE. 7AH AR, 7HYEL HhAAZ®, 08, d</
NTHEL OF /38, FREL FT2a8 EARRUELAARELSNA TN,
() AEMEYORARE
ToBRFV (&, IBER. #FHLX. FEX, A—X b5 ) TRRUFHHFERD 5 XIZHHT
b, &oT. FHMEE#EICEDIE5 AL LT,

Y EEOTRAEOTHEER
SHE LI EE DTS, EROTRLOTIAIL5 ABRRD5 REH ST,

(2) FAEDTRREMEDTHE
7 BROE (BAEKEICHTHEEMREEEEIEMDNED
(7) N9 2= & BTk
a TEENEERE
ToBRFV (&, JTiEHEYIEIDEMMEEA R SN TEY . 41 RS TILTIEHIEDDREE
T RDFEEMS FOASUNRBRELF-EDIHELNH D, &Ko T, FHBEEICEOIT 14
EEHE L 7=,
b {&LIR%
ToBRFV (&, JTiEHEYIEIDEMMEEA R SN TS, 1 RS T/ILTIETERORKLE
FY FDFEREMNDS FOHTIUNRBREE L-8ENH D, Lo T, BHOGERNFLET S
CEMDEHBEAECEOE 5 ALFHEL -,
(1) Ny B—IZ& BiGHk
a Ny A—DiBNiEEE
ToBRFV &, TEMMENERE LTFIAINTWWAS A DA A ILNFNFIZKLBTE
MINETBIC K VG T 2 EDIHMENH D, HH. BATIE, £/ A4 A<ILF N
FIFEEICEE L THEY . shkEYE REESE, 2004) (CEDE IFHRREMSTE %1F
B L. BSEEATHNTINS, = A 04 A TILNF/IN\F OB FRITETAE
IEBRIE km & Sh, IBEFEERTIL 9.8km £ TEERSNTINVS, &Ko T, FHlEHEICHE
DESHmEME LT,
b =R
ToBRFV [, TEMENERE LTRIASIN TS A I 0FA A ILNFINFHMREIL
AT TEMIETIC K Y, BRICIEET 51, FHMEEECEDE 2 5 L 5Tl
L=,

1 ANBDE
(7) BIE%EAN LI=5nEk
ToBRFV DEFHEMTHSD b7 ME 47 FEFETHE SN TS I s, FHlEE
[CEDE5HEEHE LT
(1) FEEEMZEN LI=5288
EEERADEEORE, EEEDFOKRIZ(15E L= ToBRFV A MBI ZIGET 52 &

12



MRISNTWS, T, PO IASOTIILEEICERAL-EREEM RUF, OV
T—. BE%H) HMNMEBOBIRE LTEFLN TNV, &Ko T, FHEEEICEDES AL
M L=,

7 FAEDEREMHDFHEER
Ml L-IEE DA D, FAEDREHDFHMEiAE 5 miEathn 43 5 (ME—%
MERA) &HoT=,

(3) BENEZEMEOHE
7 EENEE
(7) FEEZTIEEMIHFMER
ToBRFV DEBEEEMTHS FoAS IRV 7 COEEYELEEL, 24444 EAEL
b, £o T, FHMEEAECHE DT A4S LEHAE L=,
(1) EEADFE
ToBRFV DEBETEMTHD FIHS VRV MY ME, EEREFRSHETORZRIEDTH
Y. ToBRFV OREEETHSIILE 2T 100%I HELEMDREHRENH D, £LoT. 5
MESECE DT 4 S EFHE L=
() BAkRDEE S
ToBRFV (2319 BBARRIFREMNTHY . —ERAZEFT &, LR TIEREEENDRRE
O LWFSEEEE LAVEL, BENTRENERIN:-LDDEFTETEELEM D
=EHlE LTT AN AERE. M YRUKR—3 2 RO 3FIHHRESNTULNSH, DK,
FNHEDEIZDNTIEIEE ToBRFV HFER S, BEEMDEE., BEIRALL. fi4xRE
DIRAEFFROEE SN TLVS,
(T) EEMEZEOFHERER
EER (7) RU () OFHESDIEIL 16 m&AY, FHBEEI R DS EENSZEDIHE
mlIaméigot-,

1 FEEREE
(7) BB LOEEH
ToBRFV DEFHEMTHD FIHS VR b7 ME. IEEREERTREEETS] TF
O HIEEEICZLT 510, FHMEEEICROIE 1 mEHME L=
(€) EHADFE
EU, Za—Y—5 Y R, =R LS U TRUT A HEREL, ToBRFV ZxtRIZHiE
HIRE., \BREMBONE. FERESFZEERL TS, &oT, FHBEEIREOIT 14
EEHmL 1=,

) REMEEMHOIHEER
EEMEZEOFHE S & EIEMNEEDFHMEaOFMN 5. FENEEEOIHEAIL S Simamh
D5mElEoTt=,

(4) FHEIZHT BT FEEME
Y2 L,

13



(5) BEXRAEF~DOZETHOIER REREED')RY)
ERERUVFAEORREIE N EFWER D SIEE OFHil A0 106.3 & (M=
fIZEMMERA) £77Y, ToBRFV DEFRAEF~ADFEDHZE ISl EHEERITT =,

3. AYRAHOEIEEDFHE
15H Ml & (T S HIETOIRHLEF

(1) RESEEM el EERVEFZEST, )

RIS (RiEmiEy) . (BaERET) . CHERLEEY)
RU CHEREIFEYE LEX 005,

i =04 1298 & 77 B ETREM
7 SEEE Rk o
2 [ZAYAL ETEE
( ),&@ é%éﬁ"tm“ A EIERET (1 X5
AZE. FHHSS | BT o
EURrT M)
b SHERAEREY) ER A o
T EBESISHEE | Bk o

(3) TEXHEYIDMAREE | A3 SR
KAKDRAZRTIIGWVERICFIASNG C EABESNDGEE. EDEE SN HREOHIE
REEMAT S BIZL HEREOEYLHIBERAE LTRRSNSIEERE),

(4) AYAHDEIEEMHED T
7 HAEFEY)
(7) EnEFOAESZY OTEEE (INTAEBICH A TEEX SRR
DA ILAEDQBEEEYITRE L TV SFIEREYIL. REM CTESENOELICEE S
BEZ5E5EMIABIIERESNTLVEWLZ EM B, ToBRFV A@EFEEnEFRIREL < B4
FHEET AEEEA S, Ko T, FHEEEICE DTS5 mEEHEiL =,
(1) BEMEREESIHEMOEEODRZIZC S
DA IWAEOEEEYLERTITHEERTELRL,, &Ko T, FHEEEECREDOE 5 S &5
L7-.
() WMARENSDANENLIEEIZ & SHERDATEEE
HAEFNEY. EEHIEERR. (FEEAELATNS, Lo T, FHEREICEDOE5 R
EFHME L 1=,
() WMARENSDERNEADETRENE
FBHEREYIX, BHERE LTRHHEINDSZETAYRAADTETT S, &oT, FHEEE
[CEDOE5HEFHME LT,
(F) FH@EIZH 1T HTFEREME
FFIZARLN,

14



FAEFHEMD A Y s>AAHDRTREME DT f5eR
FHE 1T o EBDTRERN O FHEIXS RTHY . ToBRFV OFIEREMZREEE L=
IHZEDOAYAHORREEOHEZE TS0 SRS TT=,

1 FHIEFREF
(7) EEROESZRY OuTEeE INTAEICH X TEEEK S aIEEM)
D1 IV AFEDEEEDI L L TV A FERETFE. REMDTEEEMDEMSIEES
5 Z 2MINBEFRBESNTIVEL EM D, ToBRFV A@FEEEPRIRER GEMEEHE
B AuEetEhmly, &Ko T, FHlEEICE DT 5 M &F L 1=,
(1) BEMREESIMENOEAEDRZIZ S
DA IIVRAEDEEEYIBRTIIFERTELL, &Ko T, FHEEEICEOE5 A LA
L7
(%) WMARENSDANENLEIEEIZ K SDERDATEREE
HERETFX, EERIERERR. (FEEAELAENS, &Ko T, FHEREEICEDOE54
EEHMmEL 7=,
(T) WMARBNDDEASEDETHENE
FAEREFIE. FERE LTRIRAEINAZETAYRAADTETT S, &Ko T, HMlESE
[CEDOE5 R LML=,
(F) FH\EIZH I+ EFEEMSE
$FIZAEUN,

FAEFAEF DA Y AAHDRTREMEDFTHRD f5ER
FHEZ T o-IRADFTRN LTHIELXS RTHY. ToBRFV OFIEREFZZH®E L=
BLAEDAYRAADEREEDFHEZ TS EfERTITT=

) HER%HEY
(7) EEPOESZRY OuTEeE INTAIEICH X THEEHK S aIEEM)
[REEH T ToBRFV DAETFRICEE R 5 2 HMITABEHIIER SN TLVEL, £oT, 5F
MESECEDES S EFHE L=
(1) BEMREESIENOEAEDRZIZ S
DA IIVRAEDEEEYIBRTIIFERTEEL, Ko T, FHEEEICEDE 5 A &5 M
L7-=.
(%) WMARENSDANENLEIEEIZ K SDERDATEREE
ToBRFV DEFIEMTHD b< ME 47 BBEFETHIE SN TS, &oT, FHlEE
[CEDOE4EHEEHELT =
(T) WMARBEMNDDEASEDRTREN
ToBRFV (2R LI-TETHEMIN A SNIIGE. LEEYH SERNICFET ATEEHEY
ADBEARPEDOAEIZL. A A9FATILINFNFIZEBPDEHPEZ DNEH., HERE
WML, EEHEH TG GHEEMANEIN 510, ToBRFV HYEEREEYH S BARS
BT DATREMEIIBRTE D, &Ko T, FHEEEIZEDE MFHfFLL) 455,
(F) FH\EIZH I+ EFEEMNE
FIZIELN,

15



HEREEYDA Y :AHD R REE DD #ER
ToBRFV MHERAEMEEIRE LIZSE DA YIAHDRIREMEIS, TERTE 5] LiER
fFF1=,

T HERRIZEYEE
(7) EnEPOAEEZY OFEEE (INTEBICT A TESTR SRR
[REEH T ToBRFV MEMEIZEEF 5 X HINTANBE(IERINTULVEL, &KoT, MM
HAECHDESHEFMAL -,
1) BEMREEEEEYMOEKRDRZIZ &
DA IIWVRAEDEEEYIIERTITHEETEELY, Ko T, FHEEEICEDE 5 R &5
L=,
() BARENSDNERZIEEZ K HHEIDATEEMSE
ToBRFV DEFHEYMTHSD b~ I 47 FEFRETHIEIN TS, &o T, FHlEE
[CEDEF4 m EEHfI L 1=,
(L) WMARENSDOERNEADETEEE
SHEFREISEYIL. BEHISH TG CEEhNEIIN 5128, ToBRFV AYEERELIE
YO L BN T DRIREHIIERTE S, &Ko T, FMEEEICEDE MFHiidht) &7
Bo
(#4) FHEIZH T BT FEEM
FOAZORU T FOEREYHEEEM L5 HAHEEI SR TE S, Sk, oD
AN DRBREIHEER SNTIFEITIE, EEEMIRRIRE B OMMRETT 2 ELH D,

JHEREIRIBYED A Y AHDRIREME D BN ISR
ToBRFV OHEFRZIFEMEEZIRIR & LIZIES DA YRAHDRIREEL, THETE D) &
it 7=,

4. ToBRFV OFEER ) X FHEDFER
ToBRFV [IHEAEHEY THY . BIEFENRUVEIERET 2RI E LTAYRADEREEA S
% L ETE L 1=,

EREEFAOFETHRORSR AYAH D EIREME DT RE®R ) R Y FHED
(REREAD')RY) PR R Hoam

7 HAEFHEY) ST =Ly
1 BAERETF (/X

. RAXF, A =1 =Ly

=l FVRUETH)
v HERENEY BATED |ETED
T HEREIREYE BHRTED EHTSED

16



%3 mERIVRVEE (RT—U3)
fRER) R EHED#ER. tomato brown rugose fruit virus (ToBRFV) [&1) R4 BIEHEEH W
BERREEEIEMTHS LB INZ b, RT—U3ITHULVT, REEN L DEEEDD
BIAIZHES ToBRFV DA YRAAD ) R ZEBT - DB G EEREIC DV THEET %,

1. ToBRFV [Zx9 % 1) R Y BB OEIREORERST

ERFNTEGRGEEDH Do
Ff-. MERVRERICKYH
IR ZET S5,
BIRRED L DZE Rk Y ATEE
HAH L=, SHRIIPRE
THb.

(E1TATREME)
OHIHEICHE TR 2 —DiE
UEHEARREShE S EED

SRR Bk | EMERUEFAE RS fﬁ’iﬁi?‘ watt | 20
DRERE | ISPM 4 (%)
FHEDH (FAO, OISPM [ZEDZ#HENEMR | #HE O O
B, £F |2024) X% EHERANERTE. BIERUE| EHED
#X(EE |10 (FAO, T BHEREAELEDME, £
FEFIGD | 2016a) ISR | EMXITEERMTH-T.
BERY | DEJERVY | ToBRFV OEZALN &%
ffdx ¥ 5, HELI-FEFZFIRTSH &
RURY A—OBEATEN
£, BHTHD.
(SEATRTREN)
oHHEIZH L\ TEY)IJEIE
(RO B—DEEEED,)
ANB ENDETHIM,
E(TRIREEE R DD,
@ RFL | ISPM 14 EHOEEEEDHEETHS
X778 | (FAO, SRFLRT TO—FOEME  HHEE - -
—F 2019) [ZHE | RUSEITAIREMEICDULNTIE, B @HaD
DEFEMT | ARIIRESNSBEEEEDA
%, BREBHT 2UENH D,
QElEE | SEHREDIC | )
= SEIEICE | @ MIEHRIhICERATERICE | #HHE \% O
WTHEBDE | TI881E. BHTHD. ()
REEEET | e LML, EREETIBAT
%, 1. HDBEAZIC & SRR

17




(2. BYEBRENMTHNS
EDETHBHH., EITAlRE
EEZLNS,

@iH=

YIRBRT AR
(05 #==:0p7p7
2k HFEL
1]

(B3]

®ToBRFV M;5% +7 MET %
2 %IERET 30 7 REIXIK 10%
1) UBE=F k1) ) LT 35HE
BENEL-E A, 100%
DEEMRZEFIONI-E DI
E0H 5.

O HERM L7 MEFD 1 RFED
HTHDHZ &, EHNEIZHLY
T4 2%IGFNIEEIC K 578
FHEHSMTHOATLVEWNI &
Mo, IRERFE TOETNMETE
BrCEALY,

(E1TrAIRE4]
O BIEREFDHBWELE LT
[FIEATAIRET H So

LfanlEd]
(BAHAT)

AR
CIINS))

(HAEF
EFD
7+)

(BeHEm
EFD
7+)

;BRI ER
. BiaTEe
WrEZEIZk B
FREREZE
g 5,

(BxhE)

O B FFHBETETHS RT-
PCREFIZ& Y., ToBRFV
[ZHENLE TSA<v—%8
WAREARIEETH B

o MEFMIZETETH D
ELISA;:IZ& Y ToBRFV D
BRHAEEETHY . ELISA
Fv MHmEIRESNTLNS,
LML, ELISAZIE. &K
HIDHEHS TMV R
ToMV [ZRERGETT ED
1ERA DS, HEMIE
POL 3,

(SE1TRIREM)
O HIH ARICH L TIREMRZF
BIBEEBIT, ELISA XY
k. BEMTSAI—RUNR
T4 7ar bO—)LHWE
THDHMN., ETAgEEEZA L
nd,

B
(EmHED

AR
CIINS))

OREHA

E~NE

wHETHR
RIREDHS

(B3N]

o EHHRER CEAR N E TR

HHE

18




anji
cu

B  ToBRFV
[TREEELTLY
BN L&
L. Z0E
FIREIAE
(2529 %,

TIESIE. AUITHS.

o LML, BERELTLDE
BABY. REIAIHEMENSH
1=, HRIIPREMTH
Do

O EFIHERME SN TV

W=, BRITELY,

(E1TATRENE)

O HHEICH LV TEGRED
ThNBZENRETHS
A, ETaREEEZ bh b,

(BAHE)

(RHER
EFx)

@ AR
£ (B
BRE)

REMIDIEIRTF
ZHERT Do

(Banf4)

o EtH AR BRI AEIR %
WIIGEE. BTH S,

O BIERLE L TLBIGELH
Y. RkdalegendH 5=
&. HRIIBEMTH D,

O FETFIERIERE SN TLVE
LMz, BITELY,

(E1TATREME)
® HIHAEICEVWVTEERRES
NTLDIRETHY. FITA
RETHD,

LfanlEd]
Corfanlic)

AR
(EALAR)

(RAER
EFx)

\Y
(FAER
FEFX)

)t 5 ae
hORE

BmAZ. BN
DIEERIZH LY
T—EHAREIE
L. fERD
EEERET
o

(BxhtE)

OSERHKIRFE THEIEET S
BAETYH, FISHERTELY)
[CBET R LICKYBRE
ME[RETH Do

OSEIRMNIENELMEE T,
REtEAR R AR TS5 A
Y¥—%MALV- RT-PCR %%
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o[FH I EREE (MY,
1968) [TFRTE SN TLVELY
BT ET- | IRstEs
95583, IERtiERDEE
ERVHIEEED-HNE
HEBZOIVENHDHI L
Mo, BRESHET TETA
BETH D,

: SRS

: REEETTHRNH S

- R

CRRETLAELY (FETTEGZLY
. EITHAIRE

: RS T TEITAIEE

: ERATEREE

 BRETL 7L

SATRIAEME

I x 4O | x40

2. BRI LD ToBRFV [ZHT 5 1) RV BEHEED:EIREORET
(1) FAEFRHEY
7 BEHER

AEEBIL. BXELTHREDHHEY RIR2ZSHBO L) OFAEREDHREEED
XRELD,

TREREREDHE, AEMIIEERMORER VR BIRED) (X, ToBRFV DA
YRAHD) AV 13t LTENLGEBEE THD. LHLELL, FRERERERSEDRTE
RUHEREIZHLTIE, ToBRFV DR A—EEZ bNTWNS A A 0A A ILNFN\FIIIF
BAREENHY ., 10km IBEDEBHAIEEL =8, BENHOREZNEENMLETHD, T
fz. REREREMEZFORTERVHERL. BEEVOFIERE. FERETESFSORE
BRICFEEEZT51=6. EREHEC LICEARNLTAB L ERYHEERINRL. BR
DZDIFEELIETT 2BELH D,

FEERE GEIRIR®) (X, SEUERKE R MEEAICHE SN I DUVT ToBRFV TR
B2 TS5 4 <—%RLV= RT-PCR EZH(C& Y ToBRFV ZRHETES Z EAMRE SN TLY
%, LT=h>T., BHAIRISEAROREREISESNTHDEEZ D,

14 YR EEREDNE
HAEFAEYIST SEEEE L LT, ToBRFV DA YRAAD') R ZEFEE 5 LA
BETHY. N DORELULICESZHFIRHU TRV EEEE L, UTEHE L. 46, LT
WIhODEREEERRT 2LENH D,

O #WHE @GHED (CHEWT, FARK (A—0ROE) OEYMZENRICEAEYIRE
2 (B#AE,1950b) AIRE 1 D6 EH2 SEOREICE D HREEMHICDOLT, BEERE
B ToBRFV [ZHEMLE TS5 4 v —% ALz RT-PCR ZEFICK DREBEREZITL.
ToBRFV [CBEE L TLWVRWZ EZ2HEEEL. TDEEREMAEITELY 5.

O #WAE @AR) [CHEWT. ALK (FA—0ROE) OEMZEXNRICEAEYIRE
2 (R#A4,1950b) BIRE 1 D6 EH2 SOREICHIKREEITONT, BREERY
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ToBRFV [Z44EM7 75 4 ¥— %Lz RT-PCR JEHIC K SEFREZITL). ToBRFV [
BELTWVEWNI L &HERT Do

IAMEYIRERIZ (E#4, 1950b) RIRE 1D61E2S

BRERMODKES REJTP¥E
1,000 AR 30%LLE
1,000 ARLLE 1,841 K 300 ALUE
1,841 RLLE 4,601 A=K 400 AL E
4,601 &AL E 9,201 AKith 500 AL L
9,201 KLAE 24,001 AK 600 AL L
24,001 AL E 800 AL L

(2) HAERfEF
7 REHER

AEBIL, 41 XHRAXE, FOASOURU MY FOFIBREFIRRE LD (EYPHIE
}m5. O (2) RO &),

JREREREDE, EEMIIEERMORER MR GERIRD) &, SIERETFIC
BLWTHVLEIEEETH S,

BERTE (BIREO) (X, Hi2RBEYXITLEDH SERE S NI-FEF(ZDUVT ELISA
%X ToBRFV I Z45EM7E 754 v—%ALV- RT-PCR &% & Y ToBRFV ##&HTE 3%
=&, BMEAIXITEHARFOBEZREIIENTHY .. EITARETHDH EEZ D,

t=1= L. THER® ELISA v MIABEHTHEMNDS TMV R ToMV [ZRERIGETT S M
H51=86. BRERFEYDIC OV TIIHEERUBREREDE L RT-PCREXIX 7ILE A L
RT-PCR ZDAMNEDEEFE . Ff-. BFITDOVTIE. DMILRAEEDRSEZEELT,
)7 LR A LsRT-PCREEHRET HHENH D EH . FYBREREDS N 7ILEA L
RT-PCREZDANEMEITENNEEZ NS,

4 DR EEBEDRTE
HAEFAREFISHT HBEEIEE L LT, ToBRFV DA YRAHD) R ZEFESE 52 EAH
BETHY. NORELULICEZHFIRH TR EZER L, UTERE L. 46, LT
WIhADERREEERET DRENDHD.

O #WHE ERHED 12HLT, SEREEYIZ DL T ToBRFV IZEENG TS54 v—%H
L\f= RT-PCR i£%, BFIZDOL\TY 7ILA A L RT-PCR ZEXIIEEDHREREETRLT-
FEICK BREERTEZEITL. ToBRFV [T L TLVRWS E&EEL. TOEFHREIN
%‘»Lnaj_éo

O HAE EMAE) ([ZHULT, FEFIZDOULT ToBRFV IZEEML TS A4 v—Z2ALNV:=D 7
LA A Ly RT-PCR EXIIFEEDRERFEZE R L= HEIC &K DEBREFITL. ToBRFV [

B L TUVRL S & 2HERT 5,

BH. HEYOREEITIEAE. FO2K (A—0ROEA) OHEYMZENRICEAEYIR
BRRFE (BME, 19500) IZE D CRESEMRAITONT, SFMER R IR THIE L -1k
[SOVWTHREREEITS.

Ff=. BFOREZTOHEE. EREFRERS (ISTA) HEDHLEREFRERE
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(Intemational Rules for Seed Testing) MfHAE (ISTA,2024) [ZHEHLL f=5ATRI—DT
OB S EEAICHE L-RREDBFRICOVLVTRERITS . BEDEFHRIZOLTIE,
ToBRFV IZEHL . BRERBOCRPIEFRICFRAERERHB LRGN Mo, R
Tl&. 9%DEEHEET 0.1%DRLIEFEREARELGY VT YA XE LT, EEQY
Di5E (FE—0ORO %Y OFEFEH 46,000 i L) (&, Oy FHf-U—1#4,600 #I GRE
EMIZHENTITH TV TILA00 FIUT) &% 5, 58, /Ay FOBE (E—0R0%/:
L) DFEFHH 46,000 RiKiH) (£, ZDIEFHD 10% REEHEIZH1THY TH > FILIEL400
FIUT) &£95 FEHREICET H5HHITSEEZSH),
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Tomato brown rugose fruit virus OF4EZFDIRHL

AL 1

E3p¥dEs:uic AT—H R FRBLSTER =
TOT
A1k 4 EPPO, 2024a; Kavya et al.,2024 BN
hE A\ REE R4 EPPO, 2019f, 2024; Ma et al., IIERARUVER
2021; Yan et al., 2019 HETHRE
R
A1RZI)L e Alkowni et al., 2019; EPPO, 2019e,
2024; Levitzky et al., 2019; Luria et
al., 2017
15 R4 EPPO, 2021n; Esmaeilzadeh and
(1R#&:EB)h) | Koolivand, 2022a, b; Ghorbani et
al., 2021
YOOTIET e ASTA, 2018; Comell University,
2020; EPPO, 2021n; Sabra et al,
2022
U7 R4 Abou Kubaa et al., 2022; EPPO,
2021k, 2022a; Hasan et al., 2022
kJLa R4 Fidan etal., 2019
LT A EPPO, 2024d; Salem et al., 2016
D7AVAY R4 Abou Kubaa et al., 2022; EPPO,
2022a
R
e R4 .
TAILZU R (AR EEA ) EPPO,2024b iBhn
TIVIN=T R4 EPPO, 2022a; Orfanidou et al.,
2022
15207 e EPPO, 2019b, 2020c, 2024; Panno
etal, 2019
DARFRA Y e EPPO, 2021m; Bakhtiyorova et all.,
(IR#EESI) | 2024
x[E 4 EPPO, 2024d; Skelton et al., 2019
(IR#EESI)
F—AK)7T R4 EPPO, 2021h
(IR#EESI)
o505 R4 EPPO, 2019g, 2020k
*F7ax R4 EPPO, 2020f
(IR#EESI)
F)i¥ R4 EPPO, 2019h, 2020j
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AL R R4 EPPO, 2021j; Mahillon et al., 2022
(1RAEEENH)

ARAY 4 Alfaro-Femandez et al., 2020;
(TR#EESH) EPPO, 2020b, 2021b

AOR=Z7 i EPPO, 2021i
(1RAEEENH)

AANET i EPPO, 2023a 1B
(1RAEEENH)

Fxa i EPPO, 2020i
(1RAEEENH)

KA R4 EPPO, 2019a, 2020g, 2024; Men-
(R#EEBIH) | zel etal., 2019; NPPO of Germany,

2018;

JILox— 4 EPPO, 2021g; Hamborg and
(1R#2;EZh9) | Blystad, 2022

NV — i EPPO, 2021f
(1R#EEENF)

Z4o2F i EPPO, 2022¢e 1B
(1R#EEENF)

TR —RFRIFEE Alim’ agri, 2020; EPPO, 2020a
(1R#EEENF)

TILAHYT i EPPO, 2022c
(1R#EEENF)

N)L¥— i EPPO, 2021a, 2024
(1R#EEENH)

R—5 R Rt EPPO, 2020p, q, 2021d
(1R#EEENH)

RILRAHIL —RFRIFEE EPPO, 2021l
(1R#EEENF)

TI/LA i EPPO, 2021e
(1R#EEENF)

) c7=7 i EPPO, 2024c BE]|
(1R#EEENF)

72Uh
RE .
Qw2 AREEE) ) EPPO, 2023b BN
| & S

TA)hERE ki Chitambar, 2018; Dey etal., 2021; | 7 0") 5 TH

(TR#EESH) EPPO, 2019d, 2020e, 2024; Linet | &
al., 2019; USDA, 2020b
hr+rs 4 Sarkes et al., 2020 AR )AMT
4
REK
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FILEFY 4 EPPO,2023c; Obregén et al., 2023 | ;&/0
(TR#EESH)
P = i Camacho-Beltran et al., 2019;
EPPO, 2019c, i, 2024; NAPPO,
2018
PN
F—RrSU7 R4 IPPC, 2024 iBhn
(TR#EESH)

) BEEO MEM) (X, XEMEEREFICE OSSN 7 (2025) F£1 A8 21 HRETRIZEML=E,
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Tomato brown rugose fruit virus DTEEHEYIDIEHL

Al 2

HE 5 /= — e = 54 FRULSAR e

TAAFE Malva parviflora E=F7FAE | <IL97-/\ | cheese- Salem et al., 2022b

(Malvaceae) L4270 | weed
; Z

THYE Beta vulgaris . B. maritima THUYIRE | 1\RITHY | seabeet Salem et al., 2022b
(Chenopodiaceae) subsp. marttima D

T hYE Chenopodiastrum Chenopodium murale | 7 Y& Sl | Salem et al., 2022b
(Chenopodiaceae) murale : H

HRINZE Oxalis comiculata HRINZE | AANS Salem et al., 2022b
(Oxalidaceae)

*4-% (Compositae) | Erigeron canaden- | Conyza canadensis O=YE EALAY Salem et al., 2022b

Sis IEX
*4% (Compositae) | Taraxacum offici- | T. vulgare BURKRE | 4394 | common Salem et al., 2022b
nale : DZR dandelion

O/ INTHE Veronica syriaca 9IHARYY |ozE= Salem et al., 2022b

(Scrophulariaceae) 1= h-2U7
: 5h

o/ xR Corchorus olitorius | VFrVE XYFY | Jewsmal | Salemetal., 2022b

(Tiliaceae) : (EAANA | low
)

AN eaF Portulaca ARNJEARE | ANJEZ | purslane Salem et al., 2022b

(Portulacaceae) oleracea
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+ A%l (Solanaceae) | Capsicum an- EOASURE | b9HSS | sweetpep- | EPPO, 2020r; Luria et al.,
nuum per, chili 2017
pepper
+ X%} (Solanaceae) | Capsicum spp. cOASURE Celik et al., 2022; Magafia-Al-
| varez et al., 2021
+Z%} (Solanaceae) | Lycopersicones- : Solanum lycopersicum | ;< NE k< k tomato Alkowni et al., 2019; Chitam-
culentum : bar, 2018; EPPO, 2019a, b, c,
d, e, 2020r; Levitzky et al.,
2019; Luria et al., 2017; Men-
zel etal., 2019; NAPPO, 2018;
NPPO of Germany, 2018
+ X% (Solanaceae) | Solanum elaeag- TRE Y5 XU T Salem et al., 2022b
nifolium SIF7H =
PEEAPZN
+ X% (Solanaceae) Solanum nigrum TRE 4 X754 X | black night- | Salem et al., 2022b
=3 shade
FTiaf Polycarpon Cultrona et al., 2024 180
(Caryophyllaceae) tetraphyllum
e Amaranthus retro- | EaE TATA + Salem et al., 2022b
(Amaranthaceae) flexus ' J
EILAAF Convolvulus 43A9EJ)L | 43Dk |fieldbind- | Cultrona et al., 2024 BN
(Convolvulaceae) arvensis AR IWAHA weed

I HEREO LEM (&, SCERFICEOESH7 (2025) 41 A 21 HHETHISEM L-EEHEY.
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Tomato brown rugose fruit virus (T8 F Y ZBSE S KD

FHRMAGEE (REEHSOEY. BMEMRVERR)

(1) FHEFHEYD
B =) : K

I3

2021 2022 2023
HEY4 A EE : - . e . —
3 HeE 3 neE H3 neE
Chrysanthemum in-
dicum(yehvs itk | 4505 15 293
&h))
Helianthus annuus(t -
A7I 4 200 1 200
(L) A5
Helianthus annuus(t | ,_. ,.
) 1304 6 15,616
Portulaca oleracea(z | /27Tl 8 240
A Jea(Hh EER)) A)FUh 10 500
Portulaca oleracea(? -
N Jt1) 1R3h 2 4
(2) FAEFRETF
B (=) : kg
2021 2022 2023
LY A EE : \ \ : \ :
3 HeE 3 neE 3 neE
Capsicum annuum
var. conoides(#5/9%) FE 1 1
1+ 3 15 7 25 2 2
Capsi 8 6 6 4 4 3 3
apsicum annuum 5 4 230
var. grossum (PI- Lo 5 4 1 1
MENTO)(' -¥; =
E=) Tam 1 1 1 1
KE 1 1
Capsicum annuum
var. grossum (SIS- | & 1 1
ITO)Y¥M)
133TW 1 1
Capsicum annuum | 4V} 1 4
var. longum(n 7° ) | 505 1 1 1 1
AUh 1 1
Capsicum annuum(h | 1371l 8 8 5 5 9 9
T 5Y) 1597 4 4 1 1
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Lycopersicon escu-

lentum var. cerasi- FE 2 2

forme(Fz')-teh)

Lycopersicon escu-

lentum(=Solanum ly- -

copersi(cum)( Peb :lil'? *Th 1 1

199 FEF)
i 24 24 10 10 10 10
157 15 15 97 97 1 1
1+ 109 920 72 582 86 521
1N 257 1 1
T 150 150 | 146 146 90 90
¥ 1 1
aAVE" 7 3 3
AN AY 3 3 7 7 77 77
e 7 1 1
i 314 1,375 | 2% 1,311 281 2,153
F11 1 1
4y 1 1

Lycopersicon escu- | M3 11 11| 317 317 30 56

lentum(=Solanum ly- | %\ =)l 1 1

copersicum)(MH) TSV, 1 1
Wls 1 1
73 33 165 25 208 30 153
7792 32 32 52 52 46 47
N - 1 1
= 12 12 3 3
93 25 25 37 37 27 27
A N 1 2 2 2 1 2
tAy1 31 31 2 2 16 16
Ay7? 1 1
= 45 45 19 19 37 37
HE 612 789 | 113 298 71 200
KE 35 35 25 25 9 9

Solanum nigrum({3% | {VF 457 1 1

1R ) o) 3 3
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BFOREEERY HBHEOMBDEZHITONT

1 BREAFEMOMEAZE (1X4HH)
EffEFRERS (STA) HEDHLSEFEFREREDHEAZE (STARuUles 2024 Chapter 2:
Sampling) (ISTA, 2024) [ZZE#LL 1=75iE TRI—DR A BRI S BAE A I TIREADEHM Z it
L. £0hh 5, UTORERSEM & L TREDREZHET 5.

2 BRERFHOMEAZE (2 53HH)

BREREFHZDULTIE, ISTA OHHAEIZER L 1-77E T, ISPM 31 [Methodologies for sam-
pling of consignments ] (FAO,2016b) ZiR#l& L1=. ITDRT Y U omIZED GHEEDEHE
X (LA, 2011) ICEDUVV-HHERIC K AREREITOVTHHT S (hay MIDWLWTET
it (2) 28]),

_ _loge (1 _,8)
p

n: {HE
B : R (SR8
p : BRTEBIEYE (REEDLIR)

AR TR, FERODAVWABNZTRIEYME L. TRIEVES p LEDOFRAAERNA-TKL
VARV %, nEEET A EITEY. 1 —BLUTICHIET S,

(1) BEOY FOBFREMRD 25GHEE () OERAWLGEZS
18 2 DIREEQEFHZIEFIRTEREDRRLE TE HEMHNERIZVGEE. EfERE
B (Intemational Seed Federation (ISF)) FNERNSNDIRE A EZDHEIERFLHREMIZEEL.
BFREDEOHD 2 I30EE (n) & 94ILR - 94 04 RIZDWTIE. RRTFRIEYER (=
Oy MIBWTHRE L & 5 & T HxIEREIEFE) (p) OEEMEE LT0.001 (=0.1%=750
1000 i/ 0 kep, BREFEF 10D . BRHEER B) [X99%FFAL. LEERT7 Y o2HmD=R
Z#FHAWLT4606 5L Oy FEFTHZELET S,

RitfER | RETREYE () 2RMEE () —READ
B (EEE FAHOw &Y
rb ’f JLA- AL
A OA K 99% 0.001 %9 4,600 #i

<ToBRFV [ZDUL\TORETE R E O FHE>
ToBRFV MIRTEFIEATEFREEE (p) [TRDEHRERH LI=XERITHEN &M D, TRIFRT
(X, EERTEH L-RTEREDF 4,600 5L Oy MIRBEEZ D,
&> T. ToBRFV DIFEDREDT=-HDE =L, Tit (2) TrRIE—DFRALH:-Y DFEF
BNDEWNGES hOy b)) LSMNE. ZOR—OFOLY OFFEFHRICEH Y < —=IZH
4,600 fiL Oy k&ETF B,
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(2) /By FOBFREMZDHMEEDEARNLGE XA
hay b (FA—0RASEY OEFESVEDSS. HIAIE, REDREMEEHERYT 515
BHRETIFE) O2RHEIZDOVTIE, ROBZAITEICILLET D,
BE. Ay rOFEREE, EFE (1) THEL: 2 RMHEDED, REHROE—O%
ALY DRETFOHE BRERODOKES (BEH)) D 10%ELL5FTOEDERET S,

RETEAiEME (p)
(EEf®)

A4 IILR 9404 K (0.001) #946,000 Hikis

Oy FOEFH

&£ 2T, ToBRFV DEBEEHEMDEFIZDOLTIL, /hay FOFE. Oy FYE=YDEEHN
46,000 FIEKFHDIBE. 10%METHEET 5,
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