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The goal of this manuscript is to determine seed-borne plant pathogenic bacteria and phytoplasmas among
quarantine pests in Korea. Four and two prohibited bacteria and phytoplasmas, respectively, and 35 and 17
restricted bacteria and phytoplasmas, respectively, were assessed whether they are seed-borne or not based
on preliminary reports. As results, two species of prohibited bacteria, eighteen species of restricted bacteria,
and one species of restricted phytoplasma have been determined as being seed-borne plant pathogenic bac-
teria. Thus, quarantine fields must account for these lists once inspection has been conducted on imported
seeds and also use of these lists can help to reduce the production of new diseases that can spread from in-
fected imported seeds.
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Candidatus Liberibacter solanacearum. Candidatus Liberi-
bacter solanacearum-< Aot A A5} 71RO A= zebra
chip, EulE]| A= psyllid yellows 18] 37 Lof| A= yellows
decline®} vegetative disorders2] ¥ 3-1HSIHCHEPPO, 2013;
Munyaneza 5, 2010; Secor 5, 2009). 0| Qo= 113, 7}A] &
74014 At gl whEstel 42 oS 2 4 ol A
© 2 B I ETHEPPO, 2013). Zebra chip®] 3% o] Al &
A 2RE 2AHReL 170 2 & Aulg| ] qkPitman 5, 2011),
T8 g2 psyllido]] o5t LFmi7) B27F 5 delez A
= $itHMunyaneza 5, 2010). E3F 11529} 7Ha7-9] FALo|
Al C. Liberibacter solanacearumo] AZE QA A A G0
3t A= 231 Aol (Camacho-Tapia 5, 2011; Hilf 5,
2013). ¥HH 29] A9 20084 Alfaro-Fernandez $-(2012)9|
ofsf 2gQloflA] 2= HiH ol HHE, AW, =240
9 melaol A who] B o] Aol 7Hd %, BAAe] o
oF ZHito] iy e] ol = FERIQITHEPPO, 2013). o]
Bertolini 5(2015)-2 201085E] 201447} & 54 seed lots &
FZHE reverse transcription polymerase chain reaction (RT-
PCR)Z HASH 21} 23 seed lots . 2 KE] positive HH--3HS
219] o, o] & positive seed lots TA}S 1}E35}o] 90 =7}
A §-H(seedling)Z K -E C. Liberibacter solanacearum £-0]
UhSEhS A9 Bk ohet 1 150 F fRAAE Y
29l HAS HAsFo 2N FFH O 2 (. Liberibacter sola-
nacearumo| YEAE St FAE ASH UM A=

stk

Xylella fastidiosa.  Xylella fastidiosa+= 1987'd Xanthomonas
ol X BRI ER5te, Gy o2 wfg Ak

a1 E U Pierce’s disease 5 8 Irof|A AA|A 1)
£ ddl= 2L AlEH AT E 2 FEUTHWells 5,
1987). 212t} o] 5 YA £ wehia 9 2AFE7g
WS A7 st iE HHH(Guilhabert =, 2001; Hendson
5, 2001), X. fastidiosa”} = A U] Z24 L 0|5 53t £4}
AY R = AyER] okt (Purcell®} Saunders, 1995). $FH
1987 B} A X, fastidiosa®] ]3t sweet orange?] citrus
variegated chlorosis (CVC) HAo] )z B 1%tk Chang 5,
1993; Hartung 5, 1994). CVC HA-& YEl+= sweet orange
R TAEIR) QFORAg, o el 4 Abkel THAle A,
wheksio] a3kero] Ao] A Ao] A7) AstET. WA
o]2]3t CVC HAS UEhY &= sweet orange ZHAlof A4 9] thg
£ sweet orange A4S 53 o] HYAlRe] FAAE 7Hs
A& AARE 4= ISITE Li 5-(2003)2 CVC BAS Yehl= 3
712] &% (Pera, Natal @ Valencia) Z+A1 9] =35 22} 8]
SA AR ZRE PCR| 243t X. fastidiosas HE3HAT-
T3 A HSA v AAEAL vk 25% FAZE s e
o, shte) ZaEAol Wkl ol B 2,5007] HeAlE
o] ZrElo] 18-S RT-PCRE HeFstoic. A5 0 2 744
FTAZ R Wolsto] AT 7 WRolA BN+t HE
3o 24 X, fastidiosa’} sweet orange A& £33 74! U
$2Ao Festn FA5, AN fRE AgHe $

ARG ABBAATALS S

Burkholderia plantarii. Burkholderia plantarii= 1982
UEof| A B seedling blights F&3t= BAAHLE 2=
B 0m(Azegami 5, 1987), Hoj|A] EAAF-ES 31| A
$7] AR ZASE ARR ol F3te] THEAl £
£ 719st= Ao 2 %9tk Tanakag} Katou, 1993). o)<}
TjEo] =EolX B plantarii®] WE7} =EHoA 5 m HojRl
Ferh RS uet ) Uehbs @Ak 7utstel, Wkt
%2 FAZEE B3t B. plantariis W 73710l FEste] 4
ot 5 ] ZAo)A AEF A3 F4H 1 gF 10°-10° cfuige] ¥
Aol HEEHoH, 2ubEo 2 +3d SuiA uhF &
ZFzko] 1ol A 80%2} 30% o]Ake] o|H&S UEh: AL
oI5}, B. plantarii7} WO A EAAE A2 AAAI-S Y
EFJ%icHMiyagawa®} Inoue, 2002).

Clavibacter insidiosus. Clavibacter insidiosus+ £1] &L
+ &} Al x| Hol| A bacterial wiltE 2 5H= 17 A
WO 2, @A Fu| Auf GZute] 50-75% =7} o] Hof| gt
A FFol =UE AZIE ThEolE WYAletoltt(Jones,
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Table 1. Prohibited and restricted plant pathogenic bacteria and phytoplasmas analyzed in this study

No.’ Bacteria/Phytoplasmas Disease Dissemination®
1 Candidatus Liberibacter asiaticus Citrus greening Insects
2 Erwinia amylovora Fire blight Plant materials and insects
3 Xylella fastidiosa Pierce’s disease Insects
4 Candidatus Liberibacter solanacearum Zebra chip Seeds
5 Candidatus Phytoplasma mali Apple proliferation Insects
6 Grapevine flavescence dorée phytoplasma Flavescence dorée Insects
7 Acidovorax cattleyae Brown spot Mechanical wounds
8 Brenneria rubrifaciens Phloem necrosis Mechanical wounds and graft
9 Burkholderia caryophylli Bacterial wilt Mechanical wounds
10 Burkholderia plantarii Seedling blight Seeds
1 Candidatus Phlomobacter fragariae Strawberry marginal chlorosis  Insects
12 Clavibacter michiganensis subsp. insidiosus Bacterial wilt Seeds
13 Clavibacter michiganensis subsp. nebraskensis Goss’ bacterial wilt Seeds
14 Clavibacter michiganensis subsp. tessellarius Bacteria mosaic Seeds
15 Clavibacter tritici Spike blight Seeds
16 Curtobacterium flaccumfaciens pv. flaccumfaciens Bacterial wilt Seeds
17 Pantoea stewartii subsp. stewartii Stewart’s disease Seeds
18 Pseudomonas fuscovaginae Sheath brown rot Seeds
19 Pseudomonas syringae pv. actinidiae 3 Bacteria canker Mechanical wounds
20 Pseudomonas syringae pv. atrofaciens Basal glume rot Seeds
21 Pseudomonas syringae pv. coronafaciens Halo blight Seeds
22 Pseudomonas syringae pv. papulans Blister spot Mechanical wounds
23 Pseudomonas syringae pv. persicae Bacterial dieback Mechanical wounds
24 Pseudomonas syringae pv. pisi Bacterial blight Seeds
25 Pseudomonas syringae pv. tomato Bacterial speck Seeds
26 Rhodococcus fascians Leafy gall Seeds
27 Xanthomonas arboricola pv. corylina Bacterial blight Mechanical wounds
28 Xanthomonas arboricola pv. juglandis Walnut blight Seeds
29 Xanthomonas axonopodis pv. allii Bacterial spot Seeds
30 Xanthomonas axonopodis pv. aurantifolia Citrus bacterial canker Mechanical wounds
31 Xanthomonas axonopodis pv. poinsettiicola Bacterial leaf spot Mechanical wounds
32 Xanthomonas campestris pv. hyacinthi Yellow disease Mechanical wounds
33 Xanthomonas campestris pv. mangiferaeindicae Canker Mechanical wounds
34 Xanthomonas campestris pv. tardicrescens Iris bacterial blight Mechanical wounds
35 Xanthomonas cucurbitae Bacterial leaf spot Seeds
36 Xanthomonas fragariae Angular leaf spot Mechanical wounds
37 Xanthomonas hortorum pv. carotae Bacterial blight Seeds
38 Xanthomonas oryzae pv. oryzicola Bacterial leaf streak Seeds
39 Xanthomonas populi Shoot drooping Insects
40 Xanthomonas vasicola pv. holcicola Bacterial leaf streak Mechanical wounds
41 Xylophilus ampelinus Bacterial blight of grapevine Mechanical wounds
42 Apple decline phytoplasma Apple decline Mechanical wounds
43 Apple rubbery wood phytoplasma Apple rubbery wood disease Mechanical wounds
44 Aster yellows phytoplasma Apical leaf roll, Blue stem Insects
45 Candidatus phytoplasma aurantifolia Lime witches’-broom Insects
46 Candidatus Phytoplasma australiense Hibiscus witches-broom Insects
47 Candidatus Phytoplasma oryzae Pedi Jantan Insects
48 Candidatus Phytoplasma palmicola Lethal yellowing of coconut Insects
49 Candidatus Phytoplasma pini Shoot proliferation Insects
50 Candidatus Phytoplasma prunorum Apricot chlorotic leaf roll Insects
51 Candidatus phytoplasma pyri Pear decline Insects
52 Candidatus Phytoplasma rubi Rubus stunt Insects

Continued
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Table 1. Continued

No.’ Bacteria/Phytoplasmas

53 Candidatus Phytoplasma ulmi

54 Peach X disease phytoplasma

55 Peach yellows phytoplasma

56 Spiroplasma citri

57 Strawberry witches’ broom phytoplasma
58 Walnut bunch phytoplasma

Disease Dissemination®
Elm phloem necrosis Insects
Peach X disease Insects
Peach yellows Insects
Stubborn, Little leaf Seeds
Witches'-broom of strawberry Insects
Walnut witches’-broom Insects

*Bacterial number: 1-6, prohibited bacteria and phytoplasmas; 7-41, restricted bacteria; 42-57, restricted phytoplasmas based on lists of

Animal and Plant Quarantine Agency of Korea.

*Seed-borne pathogenic bacteria and phytoplasmas explained in the references are described in contents while bacteria and phytoplas-

mas used other dissemination agents are not involved.

1925). C. insidiosusi= 712 A8 JAE]| 4] 8-104 F<F A
0] 7Hsoto], Qnt T3} EAbo|A WM Ee] AEA
HIBIA L oFokout 4} @)7et £4) endosperme] 2
Zhzol| A F2 WA= 11 (Cormackat Moffatt, 1956), wha}
A ol R Soe EaoA WA AE it
(Cormack, 1961). o]o]| o8 =7} A= C. insidiosus7} SAHA
& BUATF S FRlste] T Foll B3t HES AGst
71% shiek 21U SRR Rl T SZut Ajuf 270l A
O] A= o] FofR|A] &Lt o] Samac 5(1998)2 AA, &
Aol A A AE oA, A, ol A T H =L -2 Ao A] A%
3 oA, v ke 2 217 P oA Al o] 2
$E) 27} 525 S8810] PRR WA ZS AEstel 34
Ao HI=E B4 oA 6.3-7.7%+= SAFolA 1
Aol HEE 0T, seed lotsH F 2.5-8.7%2] FAFo A
WA o] AEE|] Cinsidiosus2] EAHAY H=E <1513
tHSamac <, 1998).

o rrr

Clavibacter nebraskensis. Clavibacter nebraskensis=
19694 Y|Hg} A7} ZEI A4 424> Goss's bacterial
wilte} leaf blightE G&3l= 202 2|2 H1EQon, T3t
HATAE Botd Bl wEsto] FR =2 HdAlto] A
He A BYMT Y-S FE8ATHSchuster, 1972). H]
£ O|AL C. nebraskensis= T HAATFolet= AHao]
EYSRAITE, o]F 20W7t FAE T Soll A9 Goss's
bacterial wilt2] 22 ATE] A LEFLA] 2ttt o]0 Biddle
5(1990)2 FAtol| Ao ISHE S+E 75
AEelels WA RO WETt ZAHS FESAL, HEH
o2 APAZ HET T4 01-04%2] HEE fFHA
A to] AEE 0] C nebraskensis= FAAY A1EH QA
U= AEHIstich

Clavibacter tessellarius. Clavibacter tessellarius= 1981
| u|3 Y| BepAsES ojl A bacterial mosaicH A& 435}
L= Ao 7 FHzx X EQtHCarlson3} Vidaver, 1982). Bacte-
rial mosaic 542 Aot =g o] ukgo] QLA of| A §lo],
ol theh Huh-g S FAeH, THE A=Al
of osf WA= A FH AletA ooze= TAYSHA| =Tt
(Fucikovsky2} Duveiller, 1997). C. tessellarius= ool A A3
AFE 2 HollA = 2 HEEG oH, HUAle-E embryo
AN T2 YHE o] SRS o|-§3t U W0l
TAeE QoA A7 A g2 o= WE Ak B3
HEAZRE Holdt f1 9 o] 59 Qloj|A HAlte] =
Eout B IES =A EAEG e o]= embryo A
o Aut YA o] ok HEE 7] w2 ol ArHMcBeathot
Adelman, 1986).

Clavibacter tritici. Clavibacter tritici’= D2} Ea]o]| 4] o
e FHo| ghM o] HAZo] P L, o]Ake] Aol o
A== BHA L 2 spike blight T+ yellow ear rot¥} yellow
slime rot2 2 8|9, QxojA = B 1 E|QcHParuthi2t
Gupta, 1987). Spike blighti= C. tritici®} ear cockleo]gt= &
2ol BAAEE S A5t 218718 A5 Anguina tritici®
E2Eol s Ueh= A olthRiley2} Reardon, 1995).
Spike blightE A5} ¢4 QA=) A+= aldicarb sulfone
2 ol g3to] FALES T A9 W} WYL A AT 4+ 9
The B2 Mot FRAY AEH A #e 2 4 ain
1} Sehgal, 1980).

Curtobacterium flaccumfaciens pv. flaccumfaciens. Cur-
tobacterium flaccumfaciens pv. flaccumfaciens= 1922\d ‘g%

CHEE 2|9 FollM 1h83] mjsf] Ha7) Qlgi o, A £A4
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7HAZ1E A2 1950t 58 19709 27kA] AR | Hakx
FFo| A F Aol F3FS v Rth= Ao] 4] B gt (Harve-
son 5, 2011). 12} -4k} FAke S o8 o|Al7] ZA12
FFaa7 AEI oY, o] 25 251 $41 20034 v|Eet
27} Z=ete 9 ool ey A HojlA] thA] AZHet HEiE =
Ao Atk C. flaccumfaciens pv. flaccumfaciens ©|
1 T HE oA EEsh B oA BAlt AA
&S FATeh R Az gt A 2 7] o
ol F FAE A8 S 2004 Hastge o, Zo 249
7R R ZE0| 7155}k C. flaccumfaciens pv. flaccumfaciens—=
TR Wl Ftoll EAst oh28f ALY 2ol Hof A
2] 9 YA = o] 1§o] ghitaclo] Hw, AF A TR A
S YA FO 2 I A ¢JthHarveson 5 2011).

Pantoea stewartii subsp. stewartia. Pantoea stewartii
subsp. stewartii= 18959 %2 244 Stewart’s disease
2 furstckn BaHgon, o] A7jo) FAAG] oI5t 3t
Ato] B HpAIO] 2@ @Qlo & o AX o1}(Stewart, 1897), ©]
= corn flea beetled} toothed flea beetle 52] 8 uj7j&
o] ZAISHA Y= 7oA 9] AAA TS o|3ItHRand 2} Cash,
1924). o] % 7 S EY 25 E HdAlHo] FEH At
L= Qlglen(vanoff, 1933), wi7ljZ-0] gl 2404 FEEA
ZRE LA oA 2-13% o ES UEhd B
USItHRand 2} Cash, 1933). Z12{u} o237t AHLE A7)0
o]FolZ AitSolw, & w70l EASHA = 279
A Ao AR E0|90th I = &1L P. stewartii subsp.
stewartii= 87 1007} o]449] Ugtol| A S5 =Y Al &
Aalls F5o =2 A= o] ok wEhA Block 5-(1998) ¢l
SAE FpollA] AR A F-HoA = 0.066%= A+A
T SeeRiE SR FAE o83 FRAAY o E
0] 0.0029% 2 =A| o|HH-S 35} P. stewartii subsp. stew-
artiie: FARE A2 LA, L4 A el =
7Y AR A = FEEAOIHA oo = RAA Fkol
Sl AIFE Y FAAHES BT

[0

Pseudomonas fuscovaginae. Pseudomonas fuscovaginae
L oH Sylo|of|A] HZZ B sheath brown rotS 83}
Ao = B E 07| wizoll(Tanii 5, 1976), HHd =
7ollE M7 AL AEY AR iR S ) B = Ao = A
=] ojA |, o] % EFH|ore}t uftrtA TR A e W F o
A&}t Al Ao 2 B HtH(Zeiglere} Alvarez, 1987).
P. fuscovaginae= SRt 2 73| HolAu HAEH FAoA

i 1

22 4571 A (Cottyn 5, 1996), Bl FAFollA WA
g o Fof gt AR o] RoA|A] GF3hTh o]of Adorada &
(20152 A4 A W A tiF-2oll A HLAltS FE8HA
A, ZE| oA B N ET= FAE nhaeh e
A 2 U= BUAS AETC BN FAALY 7H
A& AAFeIGITh E3 AAHE S A HET B FA = Toks
I} A7-E o] ARFTAET I A AsHeth= AHde] whet S
g A& A7 2 YeRfItHAdorada 5, 2015).

Pseudomonas syringae pv. atrofaciens. Pseudomonas
syringae pv. atrofaciens= 2|2} Woj A glumeFEof 7
Ao 2 HAo] = basal glume rotZ 5= HYAlEe
2, 5Y d73Se ofsto] g, 2e, T I3l A S
oz A3 HFotar WolAA QoA A& 2P
syringae pv. atrofacienss HE 2H] FAAY Al=H YA
-0 2 A3l T (von KietzellZ} Rudolph, 1997).

Pseudomonas syringae pv. coronafaciens. Pseudo-
monas syringae pv. corondfaciens+= 242} 2] 5o 2}
< TRz SUste] A=A o] Wuto] PAJH AL o] % wyut
o = HA FH Lo F-F-5 FA5t= halo blight
£ st HYAlwto|thElliott, 1920). P. syringae pv. coro-
nafaciens= B E B W AlSHHE 283 FAA 2
717t AE0] 7hs skl &EA Jlem(Martens 5, 1984), 0]
of et EEHl oAHo] AAFAS ALgHE Ro] 71y
v siokal 7 E Tk (Collins, 2010). =3 An 5-(2015)2
10 cfu/ml =2 QF HE3 AYEXZEE saline g7}
Tween 202 0] &3t MO 2 HE TagMan PCR o 2
o] Al++2] DNAE Ak & $t positive control#} -S-AFSHCt 7k
Spebd o 24 FAAY A B AARO 2 FHsc

Pseudomonas syringae pv. pisi. Pseudomonas syringae
pV. pisi= 73| A bacterial blightE f-&3l= YAl
2 oo F|x 2 dFAE QI (Sackett, 1916), B HHAY = 7|5
Bl SAEE ot Aoz dAEHI 53] wEHE M=
194319 AucklandojlA 23t oL; 1951 o] A7
X1 E|R] errirl 19654 Canterbury XA 50% o)A} ot
At o]-571 Z| X9l 19623} 1963 U FAbol| A H| R
Att= 7HEE Al71817]1 % 8FItH(Youngdt Dye, 1970). ]9
A8 % © 2= Roberts 5(1996)0] 2J5te] HUAIF FE 5=,
HAEH, 2= 9 29 #5dE 200 g SA=RE 7
29| A AHES AR 2, AF3HE AAHF
Ho] dglo]l A MM BEEAD7 2 Bt B
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B=5 FEAA Y HeARt AEECl #ole A=
Esto] TAAH o3 WSOl 2A F7HE = Atk At
e T 24 TG AEH AT de FHHA:

Pseudomonas syringae pv. tomato. Pseudomonas
syringae pv. tomato+ A AN|A|Z .2 EolE bacterial speck
disease S 5l = HAATO Z(Wilson 5, 2002), 774!
25e ke o)A APHe JUAE FEES £
% gIglom, Th o] EA1E shEske] She - gl WA
WaSHATHKIm, 1979). =3 v]= FEA| ol A= 1978
Aopof| At E]7] 21 71A] vl= B5 2 Ffurhof| A
o2& frHAA BEAlRte] HEHA] F3hthe= o2 o]
o] Fa/do| 71T ohA] AA1A F22d00 sl Q1 AIsHA
Heon, ol 1 W FA] tig 494 548 2] 9)
Sk 2] 0 2 o]ojH ) o]A L] U3o 2 McCarter 5(1983)-&
SHAPAS QJ5E A8 seed lots 1,5667| 2 EE 197]9] seed
lotsoll A WAt A&, ErtE QiR 225
EnlE GHE JUAto] Asteo] WAL fEsn F7o
= 4 QoI A HIRo 2H, FAAY A2
AN 2 A5t tHMcCarter 5, 1983).

ol BN Mo ok

JiAtH

Rhodococcus fascians. Rhodococcus fascians+= TA}
TR AERTE 7|5 BISIE she T3S ESHYX
2 2(Goethals 5, 2001), L 33 FollA EAZF =L 9l
Hajo]chPutnam} Miller, 2007). R. fascians= Q15 &35t
FAE RN E d47E dasta Rejdgo] S7stHA A
Zol A== HAS vehli=d, 718 &2l WAool £
ZA)o] WFAH A We 40 £7|7F FAHH F7H A
o] A== leafy gall A o]tHMaes 5, 2001). R. fascians2)
ZAAG gt B 1= &FF(Tilford, 1936)3} Schizanthus
retusus (Lacey, 1939)9} Z-2- 7|50l A L&A lom, Aufz}
=9 S W= A|2kE(Pelargonium spp.), HlF4 o}, d
o] R|(Argyranthemum) 2 7}d|o|A(Dianthus spp.) S+l R.
fascians7} 28 E= g o] okl SAsE T (Putnam
Miller, 2007). 12U} th& 715 Al &0l A= SAPA Holl thgt o
F7h 28] grow, =Rl F4] of Bz SHASER] ofot ot
9] 7|Fo M= FAWFR R = EYE| 2HEH Q=
Bt Aoz sk ok 2= EelaL ¢
T Y AEodAe= T AEHYEAHeE HuEo
(Putnam3} Miller, 2007; Tilford, 1936).

=

fr

N

Xanthomonas arboricola pv. juglandis. Xanthomonas

arboricola pv. juglandis«= TFUEo|A T3 HAO =2
walnut blightE §&5l= HHA|w2 Z(Garcin@} Duchesne,
2001), A9|Ql, Z=gkA, E7] W o]Eg]o}o)| A= X. arboricola
pv. juglandis®} 3ol E°] S EH apical necrosis7| X
11 %]9l 0 m(Aletd, 5 2001; Belisario 5, 2002; Moragrega2}
Ozaktan, 2010), o] HA A& HeF 5] HeJH Fdo 2 <l
3l Z£x}9] black roto] A7) % 3153 th(Belisario 5, 2002;
Moragrega$} Ozaktan, 2010). ©]oj] Temperini $-(2017)2 api-
cal necrosis A4S Yehl= SF25E BAAES 23
2, TF R A HT= YR HeAlRe] £ Hl&ol
453 =2 AL 2 H st B3 o] 52 ATl ot
ZRo|AQ] 220 W2 HAHEE ZARRE 2}, 95 B2
AE 79 578 AAEUAL WAL 149 S7E ARHESL
om, 5 B UEhd S572] 14.3%= FAol| 4 &= necrosis
7} HEE o] TR G T SAAE AEHYARLE
weskgich

Xanthomonas axonopodis pv. allii. Xanthomonas axo-
nopodis pv. allii= 3F}o] oFut AuljR]o| A bacterial blightE
st HYAHe 2 JF B Egor(Alvarez 5, 1978),
T et FubEFollAl xanthomonads=of 93t Ho] 21
% o]zi(Roumagnac 3, 2004a) Al&A 0 2 A Aol A] St
bacterial blight7} &4 2 B 737 QIch A& EAAE ¥
AL 2 ARG X. axonopodis pv. alli= AFATEE &
A4S ohE3E bR HA 0.04% A HiEAgslom, £
T RlF HEH TAE oEe 5329 AuiA] BFoA] Hhgs)
of 27] AALCZA o] WA Fo] FXNALNZA ] 913
A& YEFYSITHRoumagnac 5, 2004b). 31 Picard 5-(2008)
2 Réunion Islandoj| 4] tHErAY3E ok} bacterial blight ¥ A
=2] amplified fragment length polymorphism & random
amplified polymorphic DNA E4-& A3t Ax}, 2R S =
¥ X421 Mauritiusol| A 1984 oA SE X. axonopodis pv. allii
o FAF FARHYL hehfol, E4AFe] €3t Réunion
Islandof| A 9] ok} bacterial blight tjgAjo] o]Foj%chal 17
Astol FAAY A2 EO 2 AFshsc

Xanthomonas cucurbitae. Xanthomonas cucurbitae—=
19261 Lo A Hubbard squashoj| 4] bacterial leaf spot2
Saksicly X & ®H 1159 01 (Babadoost?} Ravanlou, 2012),
o] T}, @o], k5 TR WS Aulist= A AlA ol A
HHHE T QIth X. cucurbitaes 7|02 FAAY HYA|

o

=
2 QST G, B4 R FAR 9 TeiA QA ek
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(Goldberg, 2012). 3+ X. cucurbitae=B%¥ W ZHEH A E=
I 2Zof| A 247] L5 AE0] 7H55H (Thapa, 2014), ©]
2HE Wgo B2 5ol sl 2A7 FHo = St
A, GAE ol F A EE FAkl Yt FAAE e = &
Ate]= Ao 2 HE o] FH T Anomymous, 2012).

Xanthomonas hortorum pv. carotae. Xanthomonas horto-
rum pv. carotae= 19343 |z 2 Z42]3x1 o} FLoj| A bacterial
blightE F&sh= Ao = HiEglon, QFHET TAkA
FAAH(Kendrick, 1934) 9 AHAZd SAFA = SR GO
o|FojAth= ALAlo] B 1 E]QITHArkS} Gardner, 1944). 18]
L X. hortorum pv. carotae7} A E AEHUNT LS S
2k A= Kuan 5-(1985)0] o3t H a7} 743 A=) Sl 4
2 Helch o2 AT H 2 AAFTAE wHEsto] A4t
H FAZRE A7 SR A A FA4= 10° cfu/ml
olFe] T & HUAldo] AEH WA, AHFAZRE A4t
H A= FA A o] BT HEEA ot A
A A=A e = e, E3F 4} 10,00094F 15
AET A7 ST 5 dEE e HeATY dEE0l
Z7FF2 24 seed lotso| 4] FALLA ] AT AT
(Kuan =, 1985).

Xanthomonas oryzae pv. oryzicola. Xanthomonas ory-
zae pv. oryzicola+= ¥ || A] bacterial leaf streak< -2tstH, &
o ofAJof, A5 ofxze|7L Bl e AEF dejotofA B EI
(OEPP/EPPQ, 2006). ©] HYA#L 2 AHEE EAAFe =2
dA e, 53] Aol ul-- AstA o]Fof7l 2o
A &7t TR A= Hjoh ol A W eAlRto] 2 B
7} 22 Ao 2 HyEithFang 5, 1956; Srivastava®} Rao,
1964). =3+ FA2HE X. oryzae pv. oryzicolas 273 £2|3k
7] 935}, saline solutiono]] A5 ulafst FErol-& growth
factor (GF) T+ modified XOS (mX0S) A&Huljx]of| =T5}o]
uiFaHH, GF B Z|of| Al = =gk, mXOS viA| oAl = FH-24 2]
colony=< Tad 4= glow, o] 53t colonyS< TXT
O} TXTAR Zeto]H 5 o] gsto] Bojdoz HET U=
Ho| 7= ATh= Zo] X. oryzae pv. oryzicola7} SAHAE 2
=YY= 58 5H= A THEPPO, 2007).

Spiroplasma citri. Spiroplasma citri+= Mollicutes74, Spiro-
plasmataceaed}o] M3z o| glom A& Uo|gt A A]51= A
#0o 2, ZH=2=9] stubborn diseaseS $E5l= Ao 2 713
FrrgstH, ojefol e Bt AR 5 thEt AlEolA 2A

3lcH(Nejat 5, 2011). £3] FLo|A4= TagMan probe & o]-&
3} real-time PCR ¥ o] 7jdkEo], EA}o A= 2utE O 2 4=
B 24 34 2095 12709 BEFAE BEIAAL, B
AEAS TEsIo] AT GHAHE 301% 2 37.7%2]
At AE8H] TAAE 2 FARRE FHE P
o] ATl FAHY A2HANF Yol SHErHAlfaro-
Fernandez 5, 2017).

Z o

A= 7R AHFeo] E= STl whEt wAES o
FHE F501L Utk o= M2& Balise] 230 oA A
TF2dgiets A A5E A1 HE adsAtEel 2H E
+ AFEo] B E= Al Balle S ZUAZ AR Y
o whebA & 2R ol Als SRR B ajotellA] HA
2 T e 2 HESIAAY, R4 HeAlRte] A
SHUAY B0 DT AHES B ZARAS HIBS
2 =W A9l A w4 2 BT SollA FAeHol oid
FTAY A= el Aol ool =7 H A"
A & =l F8E ARG A= eAltol tistod sf
T 7157 FAE AT A5 W= FYs AAlstojop &
o E3} 7] &0 FAAE HUA 2 FEEA] 2 A=Y
Alet =3 o] nulgt A28 dAlt Sl disiAe &
7 st a8 i 230 7 =R A
o] whE A7 Wofl mied s ojofrt gk

2 ieeolre 4 2 BTz AFH A=
At =< P2 stk 28y oj5 |4 % HEHs
SOE AH A S vl AEB ARt S SolAE
Acidovorax, Burkholderia, Clavibacter, Pantoea, Pseudomonas,
Rathayibacter 12]31 Xanthomonas$:2] YF FE0] FAA
A A YAt 2 dEA Qitk ol ¢ FAERRE T
A 9 HePafe tEo] drtsigo g AAH A=Y
At Sl daide Z9 A2" S ohdd A
< Hioltk
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% e sto|ESekzn} 150] FAAY A
HHGit. ole] 0|5 FAAY AZHANF Sl et 2AS
ANSROH, FF £UFA AAL I3 71 EARE B
g 4 9le Ao = e
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