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Fifppear s 75 % f@vﬁa}%rf~7fé(pathovars)oﬂ ;»;;msﬁ;,% e & fEe d R L en X campestris pv.
vasculorum » % 4 5 X. axonopodis pv. vasculorum ~ X. vasicola pv. vasculorum ~ % X. sacchari = f& -
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Xanthomonas 2 184 & fm | B 3 & 5 = - B f8(species) » @ & — fEp * kg FF L5 07
Boez3 % s s Rl #& (pathovars) (% - ) (Bradbury 1984; Van den Mooter and Swings, 1990;
Vauterin, et al.,1990; 1995) - Xanthomonas /& p shim 7 B %0 32 5 ‘f_gl_#f'-)?ﬁ RianF > FlRie iy b
R G #-X. maltophilia » = # & % Stenotrophomonas maltophilia (Palleroni and Bradbury, 1993) -

Xanthomonas B2 fEfphimpE  F L FRA L TR LT E8 G EHEG 5EF - S 4
28 %10 392 @+ 0 ¢ 7 124 6 5 + ¥ (monocotyledon) » % 268 #& g+ # (dicotyledon)
By pEFERSFY 4 10 B (family)2 2 > 70B R 2P F L8 AEFEREFY R
F 57 BfE 0 170 BBt < 2 op R FRE % (Leyns, et al,1984; Hayward, 1993) (% -) -
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= %7 2 Xanthomonas %2 {84 5 i o

P s %3 Fedken Xanthomonas E&L%ﬁ#ﬁv}%& W EoBEF BT EREAAMALESL
FF R A F o f 54 X, campestris pv. campestris ~ g % iv4 (74 0 X, vesicatoria ~ g % -k f&ih
X. oryzae pv. oryzae~ g % & # ¥ $» er1 X, axonopodis pv. glycines 2 X. axonopodis pv. phaseoli (Hsu and
Tzeng, 1979)~ & % X #§ 7= 11X, axonopodis pv. dieffenbachiae(3¥ £ & , 1991)~ & %4 #5 % 11 X. campestris
pv. mangiferaeindicae(% %, 1977) ~ g % ¥4+ X. arboricola pv. pruni(s5£ £ ,1977) ~ 2 g L #H g
X. axonopodis pv. citri % -

Xanthomonas & im f2 4 #f % & ¥ ik

Xanthomonas f /] &4 #F + » i Gammaproteobacteria ( -proteobacteria) % > Xanthomonadales
p > Xanthomonadaceae #* - # #% 3 & $Fc i & jF X [£12(Gram negative) » & $H4F 5 |+ (obligately
aerobic) » # & 2 3¢ + (non-sporing) > & 1% ;% (rod-shaped) » < -] ¥ % 0.4-0.7x0.7-1.8 m> &5 - i%
f2] 4 B (single polar flagella)- £ § catalase 7%+ & 3 & (2 4 #&c33) oxidase i& |4 & i# #-# fik (nitrate)
F R & AL (nitrite) - » &2 U * asparagine § w2 & Ppt 2 § % R o Xanthomonas J§ fm F e 2 38
1 G+C 7 £ (total G+C content) 5 63.3-69.7 mol % (Bradbury, 1984; Schaad and Stall, 1988; Vauterin et
al., 1993) -

Xanthomonas s te3d & A > F BEREF ~ % ¢ ~ B4R HFEE (smooth yellow mucoid
colonie) - #7% & & ¢ <& F] » ] Xanthomonas & s /7 & # §L % xanthomonadins 7§ ¢ ¢ % >
¢ % it B = > 5 halogenated arylpolyenes (mono- or dibromo-arylpolyene) (Andrewes et al., 1973,
1976) > & i mpFd £ K F it 0 $ o i (Jenkins and Starr, 1982b) - B % £ § Xanthomonas &
‘AL § 75 xanthomonadins it 4 > F]gt 5 77 5 Xanthomonas § s FehE & g2 - o “frt
¢ % ¢t > Xanthomonas & ) 7* § A i ) £ & xanthan gum ke re ¢b % 5 (extracellular
polysaccharide) » 3% i¢ s & sk if = 2 Ak4k 1 (Schaad and Stall, 1988) -

Xanthomonas & p o 2 4 4

TR g dXanthomonas i () 0 R R % B 12 (Hyacinthi sp)siide s s > § FF & £ 5
Bacterium hyacinthi(Wakker, 1883) - p = B| = % 5 X. hyacinthi (syn. X. campestris pv.
hyacinthi)( Vauterin et al., 1995) - Xanthomonas/§, % 4L > & Dowson £-1939# pFit 1 » ¥ i& 'm FE %
i F L3 oo A 3119 fE(species) (Dowson, 1939) » &t 1218 > Xanthomonas/f it 48 (species)



e Lo 4 31k R P- "new host-new species concept” > ™ p — B #Tee e F 2 A 4 ehXanthomonas
Bl F 3T LG - AT FI o Xanthomonas/f b ehRTE 4 %73 4e > 21957 & Bergey's Manual
of Determinative Bacteriology (7th ed.) p - Xanthomonas/g p @ 7|5 60 i & (species) (Burkholder,
1957) -

b3t d Fas JRFCRADEE K F A P RE I % M % (phylogenetic relationship)
e ILRFRE 0 4 i]*u—&;m# B 5 7 T ek 42 AL (common ancestor) » B ¥ §F 5 - 4 o d St S
¥ wred o 20w 14 %% (asexual reproduction) - & x4 g E E A B b nfEd )G e s b s
EFHABESRESITE > RFBFEE LG R AR LR FY o W FGEFAT 0 L & R
% 38 e R 12} (phenotypic properties) » i ' B fig st £ AL cdp e 120 1 ke UEEHT (a
phenetic approach) o F]u* > 'm FinZ T 2 FFAf %fiﬁﬁ%—?»%@(&rﬁé;k R IR )2 5 E
LENS REFIANIIEE A RRE (WEFAEI CEFRIE-ERAE RE FRIE
£)o PR R S e F L} Xanthomonas i ‘o 7 e € 4% (4o & Xanthomonas f ‘m 7 2.
BRE R FRAEH S Y Aril) o R ,éﬁ? = Xanthomonas§ - 3% ' f7] = Xanthomonas/f jb 775 — & (species)
Pl g RER GOfE - HRE R 1 end a4 Lk, G 2LE W0 RER F L S
B (FrixF L& - [-host specificity— 3% 97 f) » iI}u%J THF ARG R RS R
A ¥ T - AT -

Flut p 1939 A2 v R AenfEd F L 07 oo 122 Xanthomonasf b f&(species) e & fL ek
51 422F % en% 3% o Burkholder % Starr (1948))*]‘%:}; 3127 % Xanthomonas/§ b e4# (species) 2 & > K,% 3
e F vk w4 A A (LR[S R A - Dye (1962, 1963, 1966) { ¥ ip| ¥ Xanthomonas &
;65 13 fA(species) > 8- B IR S Heenfdz B> w2 A IR 2 A QL RIES LR A o F]Pt > Dye %
Lelliott (1974) ?#Bergey's Manual of Determinative Bacteriology % ~ %< *# - #-Xanthomonas/f it <&
(species)=r#c p -5 £ 7 B X. albilineans, X. ampelina, X. axonopodis, X. campestris, X. fragariae »
A os e R EF Y hp o hfd(species)z T o % 4 dUp Rl A& (pathovar; pv.) o R4 F A eh
L AT L o blde o X, campestris pv. campestris & g 2 - F -4 (£ 47 X, campestris; X. campestris pv.
citri - 5 g % ¥ 1f 174~ 0X. campestris; X. campestris pv. oryzae » & g % -k £ ¥ 4 X, campestris -
pF X, campestris T £ 7 7 1231 pathovars (Dye et al., 1980; Young et al., 1978) > @ 5 3 1 140 %
ot &35V 2 f3F > B & (27] & Approved Lists of Bacterial Names p (Skerman et al., 1980) -

A i K A bt e JE T R T e YR 21980 PR d YA S 4
Fenifao FltF Sy & H 1% pi(Lazo et al., 1987) ~ F-+ f(Vauterin et al., 1991) ~ 2 H & 2

v 4 B (4e7 "7k % )(Yang et al., 1993) %= 3 $iF > #7 3 Xanthomonas/f 2 # i m i i il B
o B % RG &R~ 7 FhrtXanthomonas ik 7 » 7 §F » Xanthomonasf 1« @ & X. campestris
= 1140 % i B | & (pathovars) - % DNA-DNA hybridizationt » @t 2 Béhjple R 373 § > F
~ % % i DNA homology groups » @ & — group/&+ ¥ %_5 — #74&(Murata and Starr, 1973; Schroth and
Hildebrand,1983; Hildebrand et al., 1990; Vauterin et al., 1990; Palleroni et al., 1993; Vauterin et al.,
1995) o % #-'d & f it 4o



1. & * 7 > Xanthomonas/f s 7] » @ 2 jF » Xanthomonas/f, shi| +

(1-1) Aplanobacterium populi Ride (synonym, "Aplanobacter populi" Prevot 1961) %4 % (Populus
Spp.) L ups ‘w7 > 3142 "bacterial canker of poplar (Populus spp.)" > (54 2 # it ~DNA-rDNA
hybridization ~ 2 DNA base composition =14 4752 % » #-2 ET? EY Xanthomonasfy},_my;] i
Xanthomonas populi (Ridé and Ridé, 1978) -

(1-2) Pseudomonas maltophilia Hugh 1981 » 248 55 i fm ] » ¥ jIRBL ek 2 2 30 25l
BERT R A LA A 4 RS a4 0 5 - fBopportunistic bacterium - A2 § 4 4 F 0 X232
>4 12 4 v 4 ¥ Xanthomonas g m FAR oo TRt g ez ek ﬁﬁ? Y Xanthomonas maltophilia
(Swings et al. 1983) < & k i&— % 77 7 ¥ X, maltophiliaz 2 1§ ¢ ¢ % 22 Xanthomonas /g ‘o 7
xanthomonadins » & it 5 % 1‘]‘&_ # £ (Jenkins and Starr, 1985) > 122 His 4 it F P L B> 2
iz % % Stenotrophomonas maltophilia (Palleroni and Bradbury, 1993) -

2. & & 5 Xanthomonas /% snf#(species) > Vauterin % (1995) % & % %  DNA-DNA hybridization
Zihik % > 11 % & * Biolog GN m|cr0plate «?Jﬁéiﬁ‘(% Jrend 135 > Xanthomonas i fm 7 es
KEF T gl oo Fmp F A3 A - p > T F 43 Young ¥ (1996) “Tffﬂmfg#n}]%}gr wiF L
(2-1) X. albilineans (Ashby) Dowson 1943 » % 4 ;*:fm;}ia Ja s 0 5142 "leaf scald and white stripe of

sugarcane” » & FE v RY e
(2-2) X. ampelina Panagopoulos 1969 » = & % = i ‘w 7] > 514="bacterial blight of grapes™ » ¢ **4
722 Xanthomonas /s ‘m 77 3% % £ & » = ¥ & & % Xylophilus ampelinus (Willems et al., 1987).
(2-3) X. axonopodis Starr & Garces 1950, J& & & & 3 2 X (Axonopus spp. ) et s i i fr] > 5142
"gummosis of Axonopus spp." > fs kK #-R & 5 X. campestrisen % J | f8(pathovar) iF » 48
P 3 & X axonopodisp & 43 g ) fE(F - )
(2-4) X. fragariae Kennedy & King 1962, % ¥ % & (Fragaria spp.) &4~ 5 R o lAe
leafspot disease of Fragaria spp.” » & 17 i o
(2-5) X. campestris (Pammel) Dowson 1939 > & % fat{z 4~ f5 R mEF RAe 7140% f[%:]]‘;‘;},%z a1
(pathovars) » B & R|$ 12 F ehig it
(2-5-1) 7 L - R aX. campestns;fé poo B a3 771 pathovars e
(2-5-2) 7 &5 /- #85F ~ X. axonopodisfa ph
(2-5-3) ##-X. campestris pv. oryzae (514> bacterial blight of rice) # X. campestris pv. oryzicola (51 4=
leaf streak of rice) = 5 & -] &5 - A7f- X. oryzae > I £ & % X.oryzae pv. oryzae % X.
oryzae pv. oryzicola (Swings et al., 1990) -
(2-5-4) 7 - pathovars¥ < % — #7fd(species) » £ £ = 1141 #7448 (Vauterin et al., 1995) (% - ):

1. X. arboricola; 2. X. bromi; 3. X. cassavae; 4. X. codiaei;
5. X. cucurbitae; 6. X. hortorum; 7. X. hyacinthi; 8. X. melonis;
9. X. pisi; 10. X. sacchari; 11. X. theicola; 12. X. translucens; 13. X. vasicola;

14. X. vesicatoria °



& % o o Xanthomonas i chim Fj9 5 et m RwF 0 & 4 5 20 B fE 0 20 B AR B A
44 gL E o7 2% Vauterin % (1995):dp £ > ¥ & 1 16 IDNA B 72 B enfp e B %
£ 98.2% (Hauben et al., 1997)

4 ERRR S

+ ;??.T‘Jﬁﬂ%:}?a%ﬁv 2.4 & (Saccharum officinarum)snE $8 > 5k 8 & 4 § i ik ?ir:;?aﬂa:(chlorotic leaf
stripes) » & & ¥ 3 E % kw5 g (necrosis) o B A - H R EINGRE R XY wFE b
FAP A EHAE S RE A LR ¢ adbk e F(yellow bacterial slime) » reg-k 6 %53 € éﬁ-ﬂi@,
EIMNEEG o LI PR F IR E T kIR & )];ﬁﬁ;;; ;M%:J?a(gumming disease;
gummosis) - 4 g i~ %}}%‘Eﬁf RAHRES " ER AL F ~BEEAL AFIFSH (Hughes, 1961) -

BN R CHPERTTFZ - @ H RN “ﬂ/ﬁag RY REIERS O RERFH RS g
R BRI q\ﬂmu\ﬁ‘m df % (Hughes, 1961) - ¢t 3 A & o s 2 o ﬂ m R R T
VR RmE- B T FAROEE RSP AT RN PELE O SRR £ p Y
B ma® g~ o By o

H R F g LR X campestris pv. vasculorum > Vauterin ¥ (1992) 4 3-¢ " SDS-PAGE -
*a %7k ~ DNAhybridization % = ;% » 2477 g % ~ ¥4 e 5 8 Xanthomonas i & ‘(> &4 &
R EA AT e 0 3 S IR
1. kA4 F T 5 X campestris pv. vasculorum R Y KAtk 0 ¢ 73 B B % -type A 2 B

group o

(1) X. campestris pv. vasculorum type A group strains £2 X. axonopodis $iz 5 4p3T » B w ¢ { & 5 X

axonopodis pv. vasculorum (Vauterin et al., 1992, 1995; Young et al., 1996) -

(2) X. campestris pv. vasculorum type B group strains £2 X. campestris pv. holcicola # % 4piT > & 3

& 4 @ o Xanthomonas B m ) 2 5 hLi R > BV ¥ 2 - fd 0 &5 X vasicola # gt fE
T & % X.vasicola pv. vasculorum % X. vasicola pv. holcicola (Vauterin et al., 1992, 1995; Young et
., 1996) -

2. p #A4L:% 4 (Guadeloupe; &P = > 5% Eﬂ%%)ﬁm}&:@ﬁ B¢ o A gdieh- B Xanthomonas
BFAR s MR G - BRA YA R o0 X, campestris pv. vasculorum 77 & ( Indian strain LMG8285) >
AP E % 0 A FRE ik o X campestris pv. vasculorum type A 3 B etk 0 2 His o
Xanthomonas w3 $& 5 chL & > F|pt ¥ ¥ 2~ 8> & 5 X sacchari (Vauterin et al., 1992, 1995;
Young et al., 1996) -

e g% v R 44 E «Xanthomonas/f i 7> & £ 3 X. albilineans> ¥ 31424 A ¢ leaf scald
and white strlpe:)gf7 ¥ > 22 X. campestris pv. vasculorum > ¥ 3ldeH ER ’%r}% cm BT R L R
Xanthomonas/ ‘m 77 & fi > %X. albilineans?t > 3 X. axonopodis pv. vasculorum ~ X. vasicola pv.
vasculorum ~ % X. sacchari = f o



Xanthomonas &1 4 i R e ES 1,% ES-/% 12

Xanthomonas %%a#ﬂ}}%}ir MFALER AR OE S F 2 5RO ERARAINETEZ 2E Ll
Yo chye = > 1A g s (spot) ~ i pa(stripe) ~ 2 (canker) g e 0 G R M g 1R < R AR
FEBF L ehs g ff o= (blight) o ¢ %05 3 G2 %7 i fiH B <2 RI(Koch's postulate) » # < fifi&
L i ale FehA drx ¥ iv o (isolation and purification); 2. i Rl 7 shd%fa(inoculation); 3. i R o A
en#-Z_(identification) & % (> f§ & 4xif 4o :

1 s R im Fen s g s i

AR R38R igE X R T 0 7T - P HBAGE RN ke @ FkY 510 4 48

feome H RSB & S 3 #3% & )7k d) & GYCA(Dye, 1962)~Nutrient agar (Difco)~ LA(Luria-Bertani
agar)(Sambrook et al., 1989) ~ & KB (King's B) (King et al., 1954) %32 % L @ » ¥ 2z ¥ & 26-28°C 12
#4008 310 = > ¥ i Xanthomonas B4k wjF B Ek Dk § 4 T o F o2
Xanthomonas f%%ﬁq‘%:;}% J sn DR % B OR S (40 X, campestris pv. mangiferaeindicae Ftk) 0 g F]2) =
xanthomondins & ¢ ¢ Z PAFIRFL AL M > @ FE LMo ¢ kF (40 X axonopodis pv.
manihotis 7 k) + % i@ xanthomondins 577 = ¢ 3 » & % . 54 5 J 1+ (Schaad and Stall, 1988) - 4
g hFRT £ 412 GYCA (D-glucose 1 % wiv, yeast extract 0.5%, CaCO3 3%, agar 2%)3% % & @ >
FamEE N> TRALLCE S T TERG - B L o

2. o B T A

Bt & K 12 X i FEP N L E EPREREE R 9 5 10° cfuiml e ER R 0 L A RIR) S H
BAERENE 2 ReFARTRE B FLR c Bk r 28°CHR AT o XA

CEAFRAE OV RESFAGRE- AR EMERRENFRES SRAN R - 2B RN
KA H - 7-14 2 {5 » Pl & F Jpskcd) 3 (Schaad and Stall, 1988) -

3. R lm ) e
%%ﬁﬁﬁﬁﬁmﬁﬂ4ﬁﬁw’ﬂ Pe- HhETHHRAOF - T HROALT &
"Xanthomonas kw72 4 #f & FEAFHC" Y ATt ehiF i > R e Bt Xanthomonas fx% ¥
A F L LB a4 - 0 T F 3R] 11 3% Xanthomonas B ) & 77— fé(species) 2 78— i R AR
(pathovar) - % & fx33% Xanthomonas /f fm AT £ 5 3% f&(species)sh2 1L 4 it e » ¥ & Vauterin
¥ (1995)srdp £ @ > wrs|ehd A R HGE TR R ?im%ﬁmﬁﬁﬂ%ﬂmA%ﬂ’u@Fﬁ
fe 2R/ A 17 0 7 & Hauben % (1997)3F 2 ¢ » #77] 16S rDNA 2k F] 1 polymerase chain reaction (PCR)
513 $fH(primers) » 12 PCR = 28 {7 78 o PlEcng % > ¥ v § LT A5
1 FiZlmpFm2 mA ez 16S rDNA 2k F1 A 7 & % fd(species) s A48 I (2 5 98% 4 * 4p
) > RIG% o A T Gt 2t A (species) o ) o
2. FHmpind A i P e 4 (species)m Feda I A 5 90% 1 T > fe 16S rDNA A 15 7122
Xanthomonas /& X v A5 97% 1 1+ dp ke B > RI3% M0 A 5 Xanthomonas B im £ 7 it
- AR R F & e drihfé(species) Pt 0 i 7 DNA-DNA hybridization s #2143+ 60-70% »
Rl ¥ FE3L 5 — #748(Stackebrandt and Goebel, 1994) -



3. FiZimpFehA A i B % (species) m A AR & & 90%4 T 5 16S rDNA A F| R 72
Xanthomonas &} Eiw mF R § 97% M T hiple R 0 R FEE T Xanthomonas f fm ¥
Hco ¥ i 7 5 Xanthomonas i F 0 Bl F & H 4 w0 165 rDNA zéf?ﬁf' BETWH T
A AT RS 0 e ) T R F AT *’”— BempEiAp i o F & RIS - AT

* R B A ih Xanthomonas BiE4 5 R o Fj2 & F &L

Xanthomonas 2 4 s i m jF P % 4 & = - i fE(species) » @ & — fAN A kR A F A fEd A
Foo%@ 23 140 @ ko] fE(pathovars) (% - ) F & £-5t5 — i fd(species) s 5 -] f& - #73F d
- BAIEIE LA R L e AP AT EET S TR ¥ 6L
B D4 5 - fE(species) & Rl DA T R R 0 T - KPR (S 0 Flie T (T R ik
o~ RFFE Y - fh(Species) & gk Bl fBeA F ER 0 AR > - R LT (TR
e { @Ak -

7 B¢ 3 Xanthomonas B2 bR HHF LS FAnE & - 2o TR B R FEH
Xanthomonas A+ g% % 2 » £ &R w5 Xanthomonas i » FF A FHEY o & 913
f}?i},%l.f‘:mﬁ? it » Xanthomonas /7% — fé(species) s 7% — Bop Rl e FF LR ko) St eh
RS HE B T  RfE  2 ERnP %k (F e

Flgt &= 2 *f’meanthomonas K2 T o B F S ST EER ke F T IR
% Xanthomonas BiwmFL 5 & -~ f 5~ P2 o3 g2 o

2. Xanthomonas J§ 2 & — ﬁé*‘i— Bop Rl B2 F A LD s AT L EEE TR
PR FET S eREER -

3. Xanthomonas B g4~ & fw FhE I f 2 s HFAE o F R FRE - b R *
i < O AR

A5 B E A F TR OR R (X campestris pv. campestris) ¢ 78 1 - i A T S P A 20 H
2% %A 72 E coli entraG %2 taxB 2k F](Cabezon, et al., 1994; 1997) ~ Agrobacterium tumefaciens
#virD4 (Okamoto, et al., 1991) ~ 12 2 Helicobacter pylori 7 pathogenicity island # = cag5 % F4p i
(Hu, et al., 1998) - ¥t 2 Ji 7] XCC33 Ftk » 14 marker-exchange 1= j2 » 17 $13% & F]¢h knock out
;‘z%%ﬁf%; ) ﬁ;féi FipgEe fthﬁaﬁz*'lﬁ,ﬂ"%?*ﬁg b wild-type £ 8 = X 5 BEor 3%k

FlEE R }}im Mo AR E M2 & %% vagA (virulence-associated gene ; GenBank accession no.
AF360374) (a” , 1999; &, 2001) -

- rvagA P IS RIS B F e S N REF B B % F R vagA A F A T F A 2 F
Ja ) 0 s Gt ArRlGE R 4 Xanthomonas B iE 4 R m F P 0 = 7 5% &t Erwinia spp.
Pseudomonas spp. * Ralstonia sp. & # i {8 4= 55 /. m;;—‘]t’ o 11 PCR g ; LF e 2o Fmdin L
#8 Xanthomonas fg;m’}m‘ﬂ}}%},%r ml;—]mfli > vagA FE o Ed PR TR R L EE S 0 FIRTE vagA
7 DNA #pf & 5 71-100% - %5+ vagA % Xanthomonas %m*gl*ﬂ}]%},%l wEY 0 L - BARE R p



Ao & vagA Egrw B R PR %30 - & PCR 313 » BX-8R(XanP-F) +
vag-R3(XanP-R) » i i " 4] Xanthomonas f im 2 & + & 24K nAZ(SOP) - 5% Siplzd i % o
AL Xanthomonas BmE A N 0.4Kb HDNA B 5> & iz 8 i 48 5 op R e F3
izt e B (R, 2001) o

ARmRFcE PR R AL FET N wE S Xanthomonas > T A R R 438 7%
FORE A % AT L & Xanthomonas 5178 - fé (species) & 75 - R Hip B DF
Ao RRG B B EE A TR Ry o

d 3t Xanthomonas iE 4 5 b w7 Gl fEH e @i X SR SRR S
AT FERT G TR R Pal/\'ﬂm‘ﬂ/}%b‘ar wE R mE- LSRR FALR
YRS E LI s TR RO S B Ny RE R PR A
B2 R o Fle 2 2§ e Xanthomonas 2 e+ sl fm F e TEER R S0 b G R
WE R P 2 - o AFTDEEL AR 7 LE-MBR  H IR FETE 2 R
FNFALE B RRAEAN o3 WmEHEE R 2 is-r#ﬁﬁﬁ;}é& o AFHRE LI
Foe AR A KN EGE S UG B EN SRR E

51 % '3?}?%
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X. albilineans Brachiaria piligera, Imperata  Poaceae (Gramineae; + #
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Ftu & (synonym)

¥ # 3

¥ F P

. arboricola pv. celebensis
. arboricola pv. corylina
. arboricola pv. juglandis

. arboricola pv. populi

. arboricola pv. pruni

. axonopodis pv. axonopodis

. axonopodis pv. alfalfae

. axonopodis pv. bauhiniae

. axonopodis pv. begoniae

. axonopodis pv. betlicola

. axonopodis pv. biophyti
. axonopodis pv. cajani

. axonopodis pv. cassiae

. axonopodis pv. citri

X. campestris pv. celebensis

X. campestris pv. corylina

X. campestris pv. juglandis

X. campestris pv. populi

X. campestris pv. pruni

X. axonopodis

X. campestris pv. alfalfae

X. campestris pv. bauhiniae

X. campestris pv. begoniae

X. campestris pv. betlicola

X. campestris pv. biophyti
X. campestris pv. cajani

X. campestris pv. cassiae

X. citri,
X. campestris pv. citri

12

cylindrica var. major, Paspalum
conjugatum, Coix lacrymajobi,
Saccharum officinarum

Musa spp.
Corylus spp ##+ .
Juglans spp. # #

Populus alba var. nivea,
Populus balsamifera, Populus
deltoids

Prunus spp. &, Sorbus
japonica ¥

Agropyron sp., Axonopus
scoparius, Axonopus micay,
Axonopus compressus and
Axonopus affinis

Medicago sativa, Melilotus
indica, Pisum sativum,
Phaseolus vulgaris, Trigonella
foenumgraecum

Bauhinia racemosa %, = ¥ &

Begonia spp. # % #

Piper betle £ % #* #, Piper
hookeri, Piper longum

Biophytum sensitivum g & ¥
Cajanus cajan #f &

Cassia tora ;4-F , Cassia
occidentalis & ;+p*, Cicer
arietinum, Pisum sativum

Aegle marmelos # & 1§,
Atalantia spp., Balsamocitrus
paniculata, Casimiroa edulis v
A & Chaetospermum
glutinosa, Citropsis
schweinfurthii, Citrus spp. and
hybrids, Clausena lansium,

Eremocitrus glauca, Evodia spp.

Feronia spp., Feroniella spp.,
Fortunella spp., Hesperethusa
crenulata, Limonia spp.,
Melicope triphylla, Microcitrus
spp., Murraya erotica,
Paramigyna longipedunculata,

)

Musaceae (v~ E#)
Betulaceae (=4 %)
Juglandaceae (7 )

Salicaceae (1§ ¥#7#)

Rosaceae (§ ficf)

Poaceae (+ #4%)

Fabaceae (& %)

Fabaceae (& ),
Brassicaceae (- F =#%)

Begoniaceae (i* ¥ %)

Piperaceae (7" #a4*)

Oxalidaceae (ﬁ’r%f‘ 34
Fabaceae (& %)

Fabaceae (& %)

Rutaceae (= % )



Ftu & (synonym)

¥ # 3

¥ F i P

X. axonopodis pv. clitoriae

X. axonopodis pv. coracanae

X. axonopodis pv. cyamopsidis

X. axonopodis pv. desmodii

X. axonopodis pv.
desmodiigangetici

X. axonopodis pv.
desmodiilaxiflori

X. axonopodis pv.
desmodiirotundifolii

X. axonopodis pv. dieffenbachiae

X. axonopodis pv. erythrinae
X. axonopodis pv. fascicularis

X. axonopodis pv. glycines

X. axonopodis pv. khayae

X. axonopodis pv. lespedezae

X. axonopodis pv.
maculifoliigardeniae

X. axonopodis pv. malvacearum
X. axonopodis pv. manihotis

X. axonopodis pv. martyniicola

X. axonopodis pv. melhusii

X. axonopodis pv.
nakataecorchori

X. campestris pv. clitoriae

X. campestris pv. coracanae

X. campestris pv. cyamopsidis

X. campestris pv.desmodii

X. campestris pv.
desmodiigangetici

X. campestris pv.
desmodiilaxiflori

X. campestris pv.
desmodiirotundifolii

X. campestris pv. dieffenbachiae

X. campestris pv. erythrinae
X. campestris pv. fascicularis

X. campestris pv. glycines

X. campestris pv. khayae

X. campestris pv. lespedezae

X. campestris pv.
maculifoliigardeniae

X. campestris pv. malvacearum
X. campestris pv. manihotis

X. campestris pv. martyniicola

X. campestris pv. melhusii

X. campestris pv.
nakataecorchori
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Poncirrus trifoliata +9 # and

hybrids, Severina buxifolia g 4,

Toddalia asiatica -|- ¥ 3 P
#t,Zanthoxylum spp = #s

Clitoria biflora =

Eleusine coracana t%

Cyamopsis tetragonoloba,
Cyamopsis tetragonolobus

Desmodium diffusum

Desmodium gangeticum = 3 .l
B g

Desmodium laxiflorum s 1= L
5 4g, Tamarindus indica %% +

Desmodium rotundifolium

Aglaonema robellinii,
Anthurium andraeanum,
Dieffenbachia spp., Dracaena
fragrans, Philodendron
scandens

Erythrina indica 42 &
Corchorus fascicularis
Brunnichia cirrhosa, Dolichos
uniflorus, Glycine spp.,
Phaseolus lunatus,, Phaseolus

vulgaris

Khaya senegalensis i:42+3% 17,
Khaya grandifoliola

Lespedeza spp. # =+

Gardenia spp. # =+,
Ixora coccinea

Gossypium spp. 4, Ceiba
pentandra, Thespesia lambas
Manihot spp. + &
Martynia diandra

Tectona grandis

Corchorus acutangulus % + fr

Fabaceae (& *)

Poaceae (Gramineae;
+ A 41)

Fabaceae (& %)

Fabaceae (& %)

Fabaceae (& %)

Fabaceae (& %)

Fabaceae (& %)

Araceae (% % % #%),
Liliaceae (7 & #),
Agavaceae (3¢ = fF )

Fabaceae (& %)
Tiliaceae (= Fr#*)

Polygonaceae (% #%),
Fabaceae (& %)

Meliaceae (i 4*)

Fabaceae (& %)
Rubiaceae (# & #)
Malvaceae (4 3 #1),
Bombacaceae (+ 1 #*)
Euphorbiaceae (+ #%#!)
Martyniaceae

Verbenaceae (5 L3 )

Tiliaceae (= Jpr#*)



¥ 4 £ t % & (synonym) £ ¥ F A R
X. axonopodis pv. patelii X. campestris pv. patelii Crotalaria juncea i 4 & Fabaceae (& %)
X. axonopodis pv. pedalii X. campestris pv. pedalii Pedalium murex Pedaliaceae (& fr#)
X. axonopodis pv. phaseoli X. phaseoli, Lablab purpureus (syn. Fabaceae (& )

X. axonopodis pv. phyllanthi

X. axonopodis pv. physalidicola

X. axonopodis pv. poinsettiicola

X. axonopodis pv. punicae

X. axonopodis pv. rhynchosiae

X. axonopodis pv. ricini
X. axonopodis pv. sesbaniae

X. axonopodis pv. tamarindi

X. axonopodis pv. vasculorum

X. axonopodis pv. vignaeradiatae X. campestris pv. vignaeradiatae

X. axonopodis pv. vignicola

X. axonopodis pv. vitians

X. campestris pv. phaseoli

X. campestris pv. phyllanthi

X. campestris pv. physalidicola

X. campestris pv. poinsettiicola

X. campestris pv. punicae

X. campestris pv. rhynchosiae

X. campestris pv. ricini
X. campestris pv. seshaniae

X. campestris pv. tamarindi

X. campestris pv. vasculorum
type A

X. campestris pv. vignicola

X. campestris pv. vitians
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Dolichos lablab), Lupinus
polyphyllus & # 7=, Phaseolus
lunatus 3 &, Phaseolus vulgaris
EX

Phyllanthus niruri -] :& 5 Euphorbiaceae (+ #%4*)

Physalis alkekengi var. # ;% Solanaceae (3+#*)
'13% francheti

Euphorbia pulcherrima # ¥ < Euphorbiaceae (+ #%#*)
#%, Euphorbia milii, Manihot

esculenta
Punica granatum |- % 5 Punicaceae (% # #34%)
Lupinus termis, Mucuna Fabaceae (& )

pruriens (syn. Stizolobium

alterrimum), Rhynchosia

memnonia

Ricinus communis 3 Jf Euphorbiaceae (+ #t )

Sesbania aegyptiaca 7 2% = §  Fabaceae (& §*)

Caesalpina sepiaria # +, Fabaceae (& )
Tamarindus indica %3 +

Bambusa vulgaris £ 3% Palmae (3z # #4),
7 Brachiaria mutica = %, Poaceae (Gramineae;
Coix lacryma-jobi, Panicum * * ),
maximum, Pennisetum Arecaceae (z ## )

purpureum % j £, Saccharum
officinarum % #&+ &, Sorghum
spp.§ %, Thysanolaena maxima
% ¥ i, Zea mays % 3} ,Cocos
nucifera, Dictyosperma alba,
Roystonea regia

Lablab purpureus @ &, Vigna Fabaceae (& )
radiata % =

Phaseolus vulgaris ¥ &, Vigna Fabaceae (& #%)
pubigera & %, Vigna

unguiculata
Syngonium podophyllum, Araceae (% & % #1),
Lactuca spp. Asteraceae (Compositae;

1)



Ftu & (synonym)

A F A T FF A

X. bromi bromegrass (Bromus spp. % % Poaceae (Gramineae; + #

) )

X. campestris pv. aberrans Brassica oleracea var. botrytis  Brassicaceae (- F 7= 4%)
Armoracia rusticana = . 5,
Brassica oleracea var. botrytis,

Brassica oleracea var. capitata,

X. campestris pv. armoraciae Fabaceae (& ),
Brassicaceae (Cruciferae;

L L)

. campestris pv.

. campestris pv.

. campestris pv.
. campestris pv.
. campestris pv.
. campestris pv.
. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv

barbareae

campestris

amaranthicola
amorphophalli
aracearum
arecae
argemones

arracaciae

asclepiadis
azadirachtae

. badrii

. betae

. bilvae
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Phaseolus vulgaris

Barbarea vulgaris @i %

Brassica spp., Capsella
bursapastoris, Lepidium
sativum, Matthiola spp.,
Raphanus sativus, Rorippa

armoracia, Boerhaavia erecta

Amaranthum spp.

Amorphophallus campanulatus

Xanthosoma sagittifolium
Areca catechu
Argemone mexicana

Arracacia xanthorrhiza

Azadirachta indica & & %

Xanthium strumarium £ 2,

Pisum sativum *&z= &

Beta vulgaris

Aegle marmelos

Brassicaceae (Cruciferae;
L :}‘-_ ?:%i)

Brassicaceae (- F 1= 4%),

Nyctaginaceae (% %* Jf #)

. campestris pv. incanae Matthiola incana(e)#% ¥ % Brassicaceae (Cruciferae;
L 3 'f'fifi)

. campestris pv. plantaginis Plantago spp. & # ¥ Plantaginaceae (& # #)

. campestris pv. raphani Brassica spp., Raphanus sativus, Brassicaceae (Cruciferae;
Capsicum annuum, -3 A,
Lycopersicon esculentum, Solanaceae (3+4+)
Nicotiana tabacum

. campestris pv. alangii Alangium lamarckii Alangiaceae (™ % & #*)

Amaranthaceae (& #')
Araceae (% % % #%)
Araceae (% % % #)
Avrecaceae (z 17 #)
Papaveraceae (% § #1)

Apiaceae (%2574,
Umbelliferae (425 #)

Meliaceae (i 4*)

Asteraceae (Compositae;
A,

Fabaceae (& %)

Chenopodiaceae (% #+)

Rutaceae (= % )
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¥ & ¥ % ¢ (synonym) ¥ F A B FF L

X. campestris pv. blepharidis Blepharis boerhaavifolia, Acanthaceae (& & 7%)
Blepharis molluginifolia

X. campestris pv. boerhaaviae Boerhaavia repens Nyctaginaceae (¥ % § #*)

X. campestris pv. brunneivaginae Oryza sativa Poaceae (+ #»4*)

X. campestris pv. cannabis Cannabis sativa + ffr Moraceae (& ),

Cannabaceae ( ~ frf*)

X. campestris pv. cannae Canna X generalis Cannaceae (¥ * E4%)

X. campestris pv. carissae Carissa congesta, Carissa Apocynaceae (% 5 ¥t 4L),
carandas + # ¥z, Thevetia Solanaceae (354)
nerifolia, Cestrum nocturnum

X. campestris pv. centellae Centella asiatica  # ¥ Apiaceae (Umbelliferae; #r

71 4)

X. campestris pv. clerodendri Clerodendron phlomoides, Verbenaceae (5 L3 #1)
Clerodendrum phlomoides

X. campestris pv. convolvuli Convolvulus arvensis #5 %=  Convolvulaceae (*23= )

X. campestris pv. coriandri Coriandrum sativum #* %, Apiaceae (Umbelliferae; #r
Foeniculum vulgare % % A5 F)

X. campestris pv. daturae Datura metel Solanaceae (3+#*)

X. campestris pv. durantae Duranta repens s2 ¥ £ & Verbenaceae (5 L3 1)

X. campestris pv. esculenti Hibiscus esculentus § #« - Malvaceae (44 % #*)

X. campestris pv. eucalypti Eucalyptus citriodora 1§ #+, Myrtaceae (+* £ 4% )
Eucalyptus maculata & ¥ &

X. campestris pv. euphorbiae Eurphorbia acalyphoides, Euphorbiaceae (~ #¢4%)
Eurphorbia nilli, Eurphorbia
pulcherrima

X. campestris pv. fici Ficus carica & 1<% Moraceae (% )

X. campestris pv. guizotiae Guizotia abyssinica Asteraceae (Compositae;

1)

X. campestris pv. gummisudans Gladiolus sp. 7 & i Iridaceae (F & #*)

X. campestris pv. heliotropii Heliotropium aegypticum, Boraginaceae(¥ ¥ #')
Heliotropium sudanicum

X. campestris pv. ionidii lonidium heterophyllum Violaceae (¥ ¥ #)

X. campestris pv. lantanae Lantana camara var. aculeata  Verbenaceae (% #L¥ #*)

0 B
X. campestris pv. laureliae Laurelia novae-zelandiae Monimiaceae



¥ t

Ftu & (synonym)

¥ # 3

¥ F i P

x

. campestris pv. lawsoniae
. campestris pv. leeana
. campestris pv. leersiae

. campestris pv. malloti

. campestris pv.
mangiferaeindicae

. campestris pv. merremiae
. campestris pv. mirabilis
. campestris pv. musacearum

. campestris pv. nigromaculans

. campestris pv. obscurae

. campestris pv. olitorii

. campestris pv. papavericola

. campestris pv. parthenii

. campestris pv. passiflorae
. campestris pv. paulliniae

. campestris pv.
pennamericanum

. campestris pv. phormiicola

. campestris pv. physalidis

. campestris pv. sesami
. campestris pv. spermacoces
. campestris pv. syngonii

. campestris pv. tardicrescens

. campestris pv. thespesiae

. campestris pv. thirumalacharii
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Lawsonia alba 45 ® =
Leea edgeworthii

Leerisa hexandra

Anacardium occidentale # 4,
Mangifera indica, Spondias
mangifera

Merremia gangetica

Mirabilis jalapa

Ensete ventricosum, Musa spp.

Arctium lappa 2 ¥

Corchorus olitorius i Jf

Meconopsis baileyi % # # §',
Papaver spp. % §

Passiflora edulis 7 % %
Paullinia spp.

Pennisetum americanum,
Panicum miliaceum

Phormium tenax fr f#
Physalis minima # 2 & JJ%
Physalis peruviana #& 4 fiz JJ%
Sesamum orientale 7 i
Spermacoce hispida *g§ = &

Syngonium podophyllum

Belamcanda sp.#+-+
Iris spp. & &

Thespesia populnea

Triumfetta pilosa =  f-f& 3

Lythraceae (- A ¥ #*)
Vitaceae (¥ § 4)

Poaceae (+ #4%)

Anacardiaceae (74 #4+)

Convolvulaceae (%= #)
Nyctaginaceae (¥ % § #*)
Musaceae (& & #)

Asteraceae (Compositae;
T

Tiliaceae (= Fr4*)

Papaveraceae (% § #)

Passifloraceae (& # iL4*)
Sapindaceae (& & + #)
Poaceae (+ »4*)
Liliaceae (7 & #4),
Agavaceae (3¢ = fF )

Solanaceae (3+#*)

Pedaliaceae (7" ffr#*)
Rubiaceae (& & #*)
Araceae (% & % 1)

Iridaceae (3 & )

Malvaceae (44 % #*)

Tiliaceae (= Jr#*)



¥

z
v

Ftu & (synonym)

¥ # 3

¥ F i P

X. campestris pv. tribuli

X

X

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.

. campestris pv.
. campestris pv.
. campestris pv.
. campestris pv.
. campestris pv.

. campestris pv.

. cassavae

. codiaei

. cucurbitae

. fragariae

. hyacinthi

. melonis

trichodesmae

uppalii

vernoniae

viegasii

viticola

vitiscarnosae
vitistrifoliae
vitiswoodrowii
zantedeschiae
zingibericola

zinniae

. hortorum pv. carotae

. hortorum pv. hederae

. hortorum pv. pelargonii

. hortorum pv. taraxaci

. 0ryzae pv. oryzae

X. campestris pv. cassavae

X. campestris pv. cucurbitae

X. campestris pv. carotae

X. campestris pv. hederae

X. campestris pv. pelargonii

X.campestris pv. taraxaci

X. campestris pv. hyacinthi
X.campestris pv. melonis

X. campestris pv. oryzae
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Tribulus terrestris 7 %7

Zygophyllaceae (% % #*)

Trichodesma zeylanicum #' % % Boraginaceae (¥ ¥ #*)

Ipomoea muricata = 7 %

Convolvulaceae (3= #*),

Tropaeolum majus < ¥ £ i£ - Tropaeolaceae (£ £ i)

\Vernonia cinerea % s+ i

Asteraceae (Compositae;
T

Azadirachta indica, Phyllanthus Meliaceae (#% %),

maderaspatensis, Vitis vinifera

Vitis carnosa

Vitis trifolia

Vitis woodrowii

Euphorbiaceae (+ #:#1),
Vitaceae (¥ 5 #%)

Vitaceae (¥ 3§ 1)
Vitaceae (¥ 3§ 1)

Vitaceae (¥ § #)

Zantedeschia aethiopica % it Araceae (% & % f1)

Zingiber officinale

Zinniaelegans ~ ih g p &

Manihot spp.

Zingiberaceae (¥ #)

Asteraceae (Compositae;
)

Euphorbiaceae (~ A#4%)

Citrullus vulgaris & /&, Cucumis Cucurbitaceae (# i )

sativus, Cucurbita spp.

Fragaria vesca, Potentilla spp.

Daucus carota ¥ #* & §

Hedera helix *& % %

Geranium spp.E8 %,
Pelargonium spp.i& %

Taraxacum bicorne

Hyacinthus orientalis & iz +

Cucumis melo

Isachne globosa, Leersia spp. %

Rosaceae (& ficft)

Apiaceae (Umbelliferae; #r

4;7':,}&)

Araliaceae (I v )

Geraniaceae (£ 52#4)

Asteraceae (Compositae;
)

Liliaceae (7 & )

Cucurbitaceae (/* %)

Cyperaceae (i & %)



Ral g

Ftu & (synonym)

¥ # 3

¥ F P

. Oryzae pv. oryzicola

. pisi
. populi

. sacchari

. theicola

. translucens pv. arrhenatheri

. translucens pv. cerealis

. translucens pv. graminis

. translucens pv. phlei

. translucens pv. phleipratensis

. translucens pv. poae

. translucens pv. secalis

. translucens pv. translucens

. translucens pv. undulosa

. vasicola pv. holcicola

. vasicola pv. vasculorum

X. campestris pv. oryzicola

X.campestris pv. pisi

Aplanobacter populi

X. campestris pv. theicola

X. campestris pv. arrhenatheri

X. campestris pv. cerealis

X. campestris pv. graminis

X. campestris pv. phlei

X.campestris pv. phleipratensis

X. campestris pv. poae

X. campestris pv. secalis

X. campestris pv. hordei,
X. campestris pv. translucens

X. campestris pv. undulosa

X. campestris pv. holcicola

% X. campestris pv. vasculorum
type B Fjth o B o Rl4E Lo

pathovar » }* & & & A 5 »c o
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=+, Leptochloa spp.-+ & +,
Oryza sativa #&%, Oryza spp.#é&
&, Phalaris arundinacea,
Phragmites communis, Zizania
aquatica, Bromus sp., Cyperus
difformis, Cyperus rotundus

Oryza sativa #%, Oryza spp.#&
%, Leersia hexandra % = +

Pisum sativum # &

Populus spp. % %

Saccharum officinarum

Camellia sinensis %
Arrhenatherum elatius
Agropyron spp., Avena spp.,
Bromus spp., Hordeum spp.,

Secale cereale, Triticum spp.

Arrhenatherum elatius,
Alopecurus pratensis, Dactylis

glomerata, Festuca spp., Lolium

multiflorum, Lolium perenne,
Phleum pratense, Agrostis spp.,

Phleum praterse

Phleum pratense 4<%,
Agropyron sp., Bromus sp.

Poa trivialis

Agropyron sp., Bromus sp.,
Secale cereale 2. % ; Hordeum
< % and Triticum spp.-|* % .

Hordeum spp. + % and other
cereals

Agropyron sp., Bromus sp.,
Triticum spp.-] ¢ Secale
cereale, Hordeum spp.

Sorghum halepense § %,
Sorghum vulgare

Poaceae (Gramineae;
+ A 41)

Poaceae (Gramineae;
+ & Fl)

Fabaceae (& %),

Salicaceae (1§ #r4+)

Poaceae (Gramineae;
+ A& 41)

Theaceae (% #)
Poaceae (+ *4*)

Poaceae (Gramineae;
+ A 41)

Poaceae (Gramineae;
+ & Fl)

Poaceae (+ *4*)

Poaceae (Gramineae;
+ A 42)

Poaceae (+ #»4%)

Poaceae (Gramineae;
£ A f)

Poaceae (Gramineae;
+ A 41)

Poaceae (Gramineae;

5 )

Poaceae (Gramineae;
+ & Fh)



g t g tw % (synonym) EFF A EFF L PN

X. vesicatoria X. campestris pv. vesicatoria ~ Capsicum spp.#r, Datura Solanaceae (¥c#'),
stramonium & f< %, Menispermaceae (7 ¢ #%),
Hyoscyamus spp. % i+, Papaveraceae (% % #%)

Lycium spp.+7 fi , Lycopersicon
spp. # #=, Nicotiana rustica 7%
¢ ¥, Nicandra physalodes i
fi 4%, Physalis minima 42 & f&
Jf: Solanum spp. v, Tinospora
cordifolia, Argemone mexicana

Xylophilus ampelinus X. ampelina Causes bacterial blight and
canker of grape vine (Vitis
vinifera)

Stenotrophomonas maltophilia  Pseudomonas maltopholia 2 P ]

X. maltophilia
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