8. DYUREY
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17. RA HBEFWMERE (Acidovorax avenae subsp. citrulli)
7 RAE
(GEESSSE L)
TV, Ary, PNEBR, T oD, LEIDA

(A Ay 7]
AT, XIGAE OB M O EIE R HIVED £ TOR], ZThEhF 1
ISty g R

—

AT AR AN A ]

1) &L, LREOMAISEY OHhrG3E Lz LT, iEfR 23 E T
Do 7eB. MEHAIIFEENEN TR 8L CRWE D ICHET %,

2) RELTCHRARSSHZ 0 10RZ HRIC, WEEEEZZZII LoD, AA T
RIZGUEMEHEIEG LI TR OND X9 iER (FHEDO X ZHE - M
B, REDRZZHE, REOKRRANEIVBAL - BRI L) BR0WINE S g
HELTHMA Y D,

3) YLD EED LW, BIERML, ek, RE, AHOKTFEE2T VX
NI AT E TR L BT B2 L, BnFa2WEa £ 5,

[FAEIC Y72 > COREEFIA]
1) WRHEEE L L UERBE T EEHETH - TH, BAEDIRWI TR &
7] U85 S 13RO | 50R 2 BRI URE & S5 2 B IX 70\, — . @ o
FIFEREE T O & i U TERR O N BE TH L 58121F,. A4 DRE
TGBEIE R O G 2 5, RE 2L, BREZFHET D,
2) BROKRA b OFH - =)
7) BEmdl
TEEICZZHE - Baik, a2z, ZIKRROBENEEK SN D, F3F
BRI OENPBEINDHEDET H2HEEITIE. TOBEEM T
W FRREBOHLEN S L 0EE LRET 5,
) TERETR
ARIEETIE, FENRITIHR > T2k~ KB D X Z8E, HEkfaD/ 1 —ZfF
I REETE OB EBLENIER SN D,
v) RS O IFER
RETORBITRHMEAITH Y . 13 L OREREEA O KR IR AN EE S % T AL
L. RRICIER U TR b BB A O KRBYREE & 70 5, JRBEER m I TR
DODHABELRZE, BREES 22 H D, B, REDO LM
EDBGHENBT-2HICBEIND Z ENE, RENTIL. K@ bKR
WIZBE L, RANILERT 2, S HITHBNERT D & RLEZLRNH

e
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fBIE3 5 (F)I15.2000)

1 REZLEFE
BEOUTER SN DWW T, B2 A & 7 o~ NMETTHRET
%o BERNHERINIZSA. UTOFIETREL ET 5, 7ok, a2l
OMLTEFAOZ W O 5 CTHME & 2p o T2 3AE. Sazil It & HE 4 5,
1) BRSBTS
SEALUEIRAE DY) D IR B & BAMEE CBIZE L. IR B 2> © ORI O HY % iR
T5 (BE1., K23),
2) AU D5
Jos BERELAR 2 R B K H CEER L. 0. B%DEERE o 3% R %55 Lo 58 R BT Hit |2 i
PEREL 30~37°C T3 ~4 HEFE, TEREHICEEREERE L 36°C~40°C T4
~b5 HEET D (BE2),
3) BB T2Wr
2) O EICEESNTZME 2 =—%2H\W T, 2% 3R AR EHIE
IR T T A ~—Z W= PCRIEIC L D DNA Wi oflEZFHE T2, Zh
HIZZ, LAMP £ (KK 6.2008) 2FIHTE 5,
4) MiEFrIZEr
2) O LIRS TEMEar=—2H\T, £ A4/ 278a~v MEXIZ
ELISAVEIZ L0 . ARG IZRF R g & OIS EHET 5 (B35 4),

(25 1) BMEEEIE

3~ 4dmm FEED/NTEIREE L EERDOEE T LIV Y | 1EOKE %
&L, 100 {520 5 400 {5 OBAMEE CRIZET D, Fllt L CTWOZRWETEEZR R EE DY
AL, IO HLELICZEOEIEDTHNSBILZE S L, & VIRBECRE L 729H
HOLAIL, HIROHSHEE DR OSA L0 20BN TEERIND,

(3% 2)

7) 0. S%DEERET 3 R % & Lo M@ A K A Y
- HT¥ A 3¢

- BERETF R 5 g

e XRT Ry 10 g

+ NaCl 1.5 ¢
- EX 20 g
« ZREEIK 1,000 ml

IN NaOH C pH7. 0~7. 4 |ZFH# L. mE&E (121°C. 15%))
A) AA T BEIGEEHER E OBIREZH R 584 AacSM E2H) (EMFHERE 2009)
- Na,HPO,. 12H,0 2.5 g
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* KH2PO4 O 5 g

- (NH,) S0, 2.0 g

T UV T E=U A 10.0 ¢

* MgS0,. 7H,0 29.0 mg

+ CaCl,. 2H,0 67.0 mg

* Na,Mo0,. 2H,0 25.0 mg

+ BTB 12.5 mg

- R A 10. 0 mg

« Agar 15 ¢

* Distilled water 1, 000 ml
mEME (121°C, 164)) % 60CICE THAIShTZD,

T eV 20 mg

v~ INR 25 mg

ZURINT %, IN NaOH T pH7. 0~7. 2 IZFH#&4 %,

R DML IR 2 BB A SO XERR LEG R 35, Bitk. WHRmICAT T
LM o =— 285835, HmEREHTIE, BHE 1.omm L FOMAE, 4
&, TET, REHITELEEN-AGOan=—%24 05 (¥ 24), R4
AacSM BEHUTIE 1. Omm BRE DM, &k, F& T, Rl HE TR Z O
HONER~HF O CHEUANEaEzE L rare=—%4E05% (X25),

(% 3) AA T REIGBCE IR E O& s 2 W
LLTFICRREN R T T4 ~—F v FEF W= PCREZZT 5 (EAHERE 2009)

TIA~— i RS (67 -37 ) 255 3Lk

FeFME IV SEQID No 5 CCTCCACCAACCAATACGCT Song et al. (2002)
SEQID No 4 TCGTCATTACTGAATTTCAACA

Vi FE Iz E  WEB 1 GACCAGCCACACTGGGAC Walcott et al. (2000)
i3 % WFB 2 CTGCCGTACTCCAGCGAT

(BHE4) AA T REZIGEEE IR B O ML 2 W

MIEFHIZHE LT, A4/ A7~ b%y FLELISA v F2AHERE T
BY., AFEARETHH, BTEIX. Ax v MR v b aichit-> CEhi
75,

v EAMBEREVEMROIESEE
1) B RIT 5068 FHEMITIT, AA 0 REGHRMERE R S5 E
ZRE L, AUBHRIGANIC BRI Z ) %,
2) BRERIEM B RIZDOLG AT, PARRRpEZ b OBl 2z L, HFEd
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T ERIT 5,

3) BEPUERMEY NS OBAIE., REHIB SR LD BT AL L,
W3R & TRRE CRRELT 5,

4) BELU7ZEHT, BBt OMRRIC L E R FIH (BRI B, BREUEFT, 5E
) ek L7oBURHEECE (IREARN) 2RI L7 BT, E=— I AR
(RIXEL T L EHREICT D) . OEAL, x5 ETO/MIL, 7
— T =Ry 7 AEORIRIRIRE THRE T 5, WAl LR EHEMN D &
RIEFRENRAET S0, FEHELZBICAND,

5) T ZFHE L 7= FHPNISHRE 2 R THEIR N EES S D 5A 1T, ik &
IR E ML, BB S AFEO BT, BT L I270%—% ) — L XUTH
P FRIRE 1 SRR T b Y 7 AKIRIREIC L D EET D,

6) RELOBRBERAL, WM OBRBE IRk LA, BRI Rk
o

7) BELT-RE A AT A8 A R, Bl LRV K D IR L, R H
AN TR S T2 R I L CmB O £ 8445, BfESET

T2 5720,

T REEEF
1) AA T TOIRMK

X1 FEORE P ATEX)
JERYLEBIZ TRk LD 2 TBENNBLAL, Ktk T 5,
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X2 FEORE EBIERTIRX)
FIEREICHEMET 5 L BRSO RREA DR THNTIND,

X3 FEORE WP ATEX)
RPERT 5 & Y L7200 BAKRIRICAESES 2,
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P

M4 S CORM
(EPPO Global Databased W 5|H E. StefaniFGHfik)

Acidovorax!citrulli (PSDMAC) - hitps:/igd.eppo.int

R
X5 AKIEIZRSILDIHRM
ENRIZID - THE RO~ K D 2 ZBEDIERT 5,
(BE . BP3E - ZREMFEAT)
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6 ARIEICH SN DIHK
kAN — 2 o T NI OB AT SN BN D,
(GE : B3 - ZRZEHIIERT)

X7 HETORHRE
(EPPO Global Database Y 5lH D. GiovanardiCHEfiL)
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ax Citrull (ESDMAC) - https Jigd eppolint

9 REWHREK
IKIRAR DRI BEAX DS BLAL D o
(BE R RE=ABRE)
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Acidovorax citrulli (PSDMAC) - https:figd.eppo.int

X110 AR
(EPPO Global Databased VW 5|H A. ObradovicGH#Efih)

11 RO
SR T ER R ZBED BN D,
CARII A E 7))
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12 REORE
P~ ORI L T2 KRR DBE kB fC 2 T EIC AR AL L 5,
(BE 1R E=ERE)

5

b 3 @
Acidovorax citrulli ('_PSDKHAQ_) = hﬂ'ps:ﬂ]g'ci;qigpq.int

K13 BREICBIT DR
(EPPO Global Databased: ¥ 5|H Andrea MinutofGHEfit)
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14 FEFERFEO YW
REFBE L. RREICIEHICERIERDN R 5N 5,
(BE 1R E=ERE)

15 RENE O
(EPPO Global Databased: Y 5|H Andrea MinutoIGCHEfiL)

Acidovorax citrullii(PSDMAC) - https://gd.eppo.int
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2) Anu v TOIRME

16 FIEORH (BEfERER) (WP prERX)

X117  FEEORE P ATEX)
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219 REOFE M)
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3) L INATORHR

N

§ iy ¥ B . A
20 AZEOTEE hEPiE PR X)

4) MNEHB R TOIRK

21 FREOHE (BEERER) (B ATEIX)
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X422 Shig TORE FEMBEATEIX)

5) BAMEL MR HMERE (4006%)

X123 (TR
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6) B Fooog=—

p §

[X]24 0. 5%DEER T X A & G e RE R Eoan =— (WEWBHERTR
E)

%] 25 JEIREZHL (OR5E4 AacSM EEHE) Fooowo =— (FEWBHERTFX)

I SARREDEER
4 ¢ Acidovorax avenae subsp. citrulli(Schaad et al. 1978)Willems et
al. 1992

gik, . FN4 % - Bacterial fruit blotch, A A B HSZVEBEAI IR

AT AR A RRYT L A RERE B35, FEARIIE, 27
T BRI AXYT XY T, RAET AT = T V)
7. M7 7 VAMRE, TAVDAERE, 2RV, 7TV A—A R
ZV7, A= VT TR, 7T A

BEFHEY) : 2020, TV, ENEINEDe, &2, IZIFANTE DR,
NENEBLS, Aur, DIV

ARE IRIEIE L 7 7 A2, 1 RORATREZHT HEHE, wEazRL2EAY
T AX A —BERIEEME, 41 CTHAEBTT S, RERE L TAZ T —X
FFIH L7 a—2 2B CRIH L, ZREO AR EZFIHT 5,
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ST ARIZFEICHEFIC Lo TR L, BHRFICHH KRS RERIC L - T
QRIGYT B & L BT, SUYNRTREDFHIERERICL > THIaRT 5 Z LA
WEINTWD, 20CLL EOZREHETHRAENL L 72D FFIZ30~35CDth
BRI TR CIImNnE< b, (UMM 2009)

BHER : -l A OREFEF2 WD Z ENRLEETH D, BHlIfon
v MEIZAT O, BEMEE CORFICEE L X, BFHKEF—0f 17 > b,
B EANOTRCEME IR LV EET D, R U ATEE LT
DD IIXBABRIER 2 HiAn L, B KRFOFIEEHIMHEH L= A%
I T D, T, BIRNRO LN AT AOR I, HHICHmE ST,
ARETORFIEE LTI, BRRICHEE T 2m 2k E - 45 L, BIR1BRD
BT B I IXBABRIER 2 HicAn L CRIFIER 2B IET 5, INHERZIL, 25
REOKIE L HGAA~FHH LT T 5, FisxB3EO%HE 12, Rakn
BRI KGRNC L DR LiIARZ T E L TnD, FFHHL - %179, BR
IR LB TIE, BEO Y U BEZOEMNIT A2 5,

<BFE >

EPPO Global Database  https://gd. eppo. int/taxon/PSDMAC/photos

KRB, 2008. LAMPIEA FIWTZFE 17> 5 0O A A 1 F 5275 BEAN B 99 4
(Acidovorax avenae subsp. citrulli) OFfH,. B ARS8
304-310.
https://www. jstage. jst. go. jp/article/jjphytopath/74/4/74_4_304/_art
icle/—char/ja

JERTEERE 2009 U U B SRIRIGEEM EIR DI PR~ = 2 TV (ke )
https://www. naro. go. jp/publicity_report/publication/pamphlet/tech—
pamph/004271. html

JETEERE 2009 U U BHEFSERSGBEM DI BR~ = 2 7 v (FEFAE -
M)
https://www. naro. go. jp/publicity_report/publication/pamphlet/tech—
pamph/023300. html

A5, 2000. HAKIZET D AA U REHHEMEROFE. B AR Y=
#66 : 223-231.
https://www. jstage. jst. go. jp/article/jjphytopathl1918/66/3/66_3_223/

_article/~char/ja
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22.  Tomato leaf cur! New Delhi virus (LLF. TToLCNDV] &LV5, )
7 AE
GLESSSEZiELZ)
f~h E—=vr, Favl, AAH, Anr

GhENE)

AL, A SAEY O AT CEMR 1 7 A L) (24 1 mILL R34
Do WAt ThdH \aa)FTT IORERZ LIS, JERDHER LoF i
RHIDUIERINIHEZ FET 5,

[FRA 575 K OV N ]

1) AEIL. ERRORENGHEY O HNGRE LT BT, AEMS AR ET D,
7ok, AAEHSIISEEN RN TR ZE LRI ) ICEET D,

2) BOE LA HR DT 10k M RIC, W-MEREEZSEIZ LD, ToLCNDV
WG LT CROILD L5 7, BV A ZIER, 3&R, BEIROEIE, Mk
@%%f%@ﬁﬁéﬁﬁfﬁE¢5

3) BN EED LWGATX, FIESRALSCORIE TN 2 & i 2R, B O
BT UHNAATETRY Lic BT, BB A BRI LB 2 EE EiET 5,

[FAE Y- > COREFIA]
1) BROKRA L (UHK)

MR DRI, MOIFE L R3THZ ENEELY, 208, HRMER L
bz LT, f%ﬂUfmé%ﬁf%of% SRR & [ U5 135
FRAGIZEUR 2 BREL LB R T2 W & 23 2 BT, — 5, Il OFIEER
B R CIER DI AR ADGIE & RE S B2 D JERD BN RWIERY 42 L
TWHEE, FERFE Y bIERO MR R Th 5355121, ToLONDV D ik % 5

VY, BUEHREL, B FRWEE ET 5, IS, B A R, B, ZE
IROMZEE, MR OFEMREN ISR Z Shb, v RORETIE, REoMmEt
KL OMER M OHFEN LG D, RFFICB T, EFHHIZToLONDVIZ fYLd
LDl EE LS FEME L, REAPEITIRE REBELZT D,

7) b= b BB RO A 7 SRR
1) B—~= i FIER L ORI IR %

7)) ¥l EHER LTS A 7 IERE,

T) AA T BEEEIR, WL W Bk, TEARDIE IR, HE) 0O ZEHE K OV O A

b, REOMIE L, RIEOHES M DRBAS%E
) Aw o BEEER, WL Wik, EIROBE, @%@% VR ] D e
b, REOME L, RIEOHE M DRI
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1 REZEHFE
PRI E 713k S CRUEHZ W T BITOFIR TR F2Wr (PCRIRE) &
TR PRI W (L 7u~ by ) ICKORELZFEMT D,

1) MRELAZ 0.1 gBREY LTI T35, BEifEar br— b L THEEEY
IV HET S,

2) WROFy FMEEZHW, v MEO 7 1 k2L icE-> T DNA 25
50

3) HHHL7ZDNA Z8FAIC L CTPCR 29795, 7 T4 <—IZ O\ T, BEMROMERs
BT ITA~—DNHAITHDHZ D, D5 bO—HlZ 7,

c UANAHE 5 A4 ~— (Panno et al. (2019))
) Y HEE (57-3) R 7=V
Bq R TR
ToLCNDV-CP1 | CTC CAA GAG ATT GAG AAG TCC #J 1, 050bp 52°C
ToLCNDV-CP2 | TCT GGA CGG GCT TAC GCC CT

7 EAMRRRVEMREOFERER

1) BB BT 518 I 1L, ToLONDVAS Y S 72356 2 40E L, SURHEE
ANZ BRI Z A1) %,

2) ABORBUT Y 72> TEL FEREZR IR 1R T2 Y SHOIELRINT 5,
3) A& Fh L7 IZENICREE TR D 25515, IRT L ICTRE R
WL, CAERSHFEORBFIONT S, BT L ITHRMERRE 1 %k
W b U U SOKIRIREF SO0 LA HIRIRY 2 2 LIS L 0 iHm L TR 4,

4) PREUTZRURHE, RUBt ORISR B2 (BRI B, sREAT, GES)
ZRidk L7calBHRIE . GilReaRs0) Z3RfMT L7c BT, BE=— R A, finnk
THETr =T =Ry 7 2% (4C) I[RET 2,

5) BB OBRBUANL, JRf & OBREEEIC ROk L 72 NA I, AT IRICRLE S D,

6) RECL7ZEEHE, HOR L7V L D ITREICHE L, Rl 2 A TIRIRIC O
S TC R FIIAE L TR O £ K55, sBORBUCHEA L72E A B
EHEO GBI AR 1 0k EERRL T b U ¥ LK 260 L L
RIET 2 2 LI KV IEET D,
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T REEEF
1) 16 EHEMITIS T IR
Favl

1 F=2v ) OmEEERIEIR
Kesumawati et al. (2020) Molecular Characterization of Begomoviruses Associated

with Yellow Leaf Curl Disease in Solanaceae and Cucurbitaceae Crops from

Northern Sumatra, Indonesia. Horticulture Journal doi: 10.2503/hortj.UTD-175

X2 Xl ([TBITDIBHIER
2) AyF—=




3) Auayv

B A w 2B HIRFRIER

(ZDOMEER) XEHOTENRTE LN o722 LD URL HFE2IRT,
7) h=w b, NHARIARFY (XyF—=)
Ruiz et al. (2017) Biological characterization of Tomato leaf curl New Delhi
virus from Spain. Plant Pathol. 66, 376-382.
A) RRARFY (RyF—=), Anr Favul AL, P~ MEKOPLY
7
Ruiz et al. (2017) Biological characterization of Tomato leaf curl New Delhi
virus from Spain. Plant Pathol. 66, 376-382.
7)) B—<
Luigi et al. (2019) First Report of Tomato Leaf Curl New Delhi Virus Causing
Yellow Leaf Curl of Pepper in Europe. Plant Dis. https://doi.org/10. 1094/PDIS—
06-19-1159-PDN
https://apsjournals. apsnet. org/doi/suppl/10. 1094/PDIS-06-19-1159-
PDN/suppl_file/PDIS-06-19-1159-PDN. sf1. pdf
T) ¥a2vU

Mnari-Hattab et al. (2015) First report of Tomato leaf curl New Delhi virus

infecting cucurbits in  Tunisia. New  Disease Reports 31, 21.
http://dx. doi. org/10. 5197/ j. 2044-0588. 2015. 031. 021
F) Aw v

CABAS—CSIS blog
https://cienciacebas. wordpress. com/2013/09/25/virus—del-rizado—amarillo—
del-tomate-de—nueva—delhi-tomato-leaf-curl-new-delhi-virus—tolcndv-un-
nuevo-virus—que—afecta—gravemente—cucurbitaceas—en-almeria—y-murcia/

Mnari-Hattab et al. (2015) First report of Tomato leaf curl New Delhi virus

infecting  cucurbits in  Tunisia. New Disease  Reports 31, 21.
http://dx. doi. org/10. 5197/ j. 2044-0588. 2015. 031. 021
) NEBRF v (R F—=)
CABAS-CSTS blog
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) AT ¥
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7) v hol
Nagendran et al. (2017) Molecular evidence for the occurrence of tomato leaf
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I XNRFEEDHER
=4 Tomato leaf curl New Delhi virus (ToLCNDV)

(/) = : Bitter gourd yellow vein virus, Tomato leaf curl virus—New Dehli)

DA AR AV RRYT, AT A, A, BiE, hEARLME, %8
— L RX R RN FGF e, =T AT A X2 YT XY
X, AL BV, TAD2NT . AT VTR E—
F a7 Fa v

HEEWY) : X200, AL, =) (b AY) | =R IRTF v, An
v, =Yy, BTy b b, A N AT a, 2N, YE

SaNi g
1) BRI
ZoRxaaf T I (Bemisia tabaci: B RBEFSAE) 12 X D KEHRIRD NS 1L
TWo, ZNaaF Y7 JFRIC LY REREEEIT 2,

2) NZTH
G U 7o B FAE R SR & 72 0 39 5, SRBRAICI IR EERE L L 0 e
L7 DOWERDH 5,

BAik% : EPPO (2021a) & UWoriones et al. (2017) (ZX % & ToLCNDVIZBE 2 ;
BRIGHIILLT O L B0 Th 5,
1) X7 FZ—=ThHrF"aafTII0Mkk, BRI 233707 I0%
AIFSHUE DGR~ DR BEOMBEN H 5 0O 214, AROJA
PDILONIRE] « GETCREE T 5, WUEZMET, AROEEEINEZR <, AR
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(xS D MBI FEORE A AT T 1, BREOMBEHEZIMA . AREBE 2RIk
DI ENTE S,

) UANAT Y —E O Z AT,

) YY) O FIER

) ToLCNDVODJEsz M Sl A 2 A1 7e 2 & 3 i LS, b - itz A
U7oss il TS, AR~ VIR NbAf v a, AFETHRS
AVTRPINE - TPEEE T O TN TV D, £, B AR ZIZ X
LHPIE © MHESFEORFZE BT T 5,

2
3
4
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