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Bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae is one of the 

most important rice diseases due to the severe epidemic and causing damage to rice 

fields in all parts of Thailand. X. oryzae pv. oryzae has high genetic diversity, as such it 

is difficult to breed any resistant rice cultivars for this disease. Therefore, the pathotype 

study of this pathogen is important for planning the use of resistance genes in rice 

breeding program for disease resistance. The pathotype screening is time consuming 

and laborious. Thus, the use of molecular techniques for pathotype differentiation to 

develop molecular marker will speed up the pathotype screening. In this research, 80 

isolates of X. oryzae pv. oryzae from 12 provinces in northeastern Thailand were 

studied. PCR-based techniques, i.e. RAPD-PCR, rep-PCR, and IS-PCR, with survey and 

selected 15 primers were used. X. oryzae pv. oryzae isolates could be divided into 13 

groups by cluster analysis in which isolates from 10 provinces were clustered into a 

large group. Three DNA fragments that specific to the pathogen in group I and group III 

were selected to develop molecular markers. Two primer sets, MG1 and MG2, were 

synthesized and used to test on all 80 isolates. The result showed that only the MG1 

primer set could amplify a specific PCR fragment of the pathogen in group I. In 

conclusion, the pathogen isolates from northeastern Thailand had genetic diversity and 

were distributed to all parts of the region. A molecular marker was developed from this 

genetic diversity which is useful for pathotype screening. Thus, this information is 

importance for effective rice breeding program for bacterial left blight resistance. 
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55% "'l~flnHlunlm~tnALL'Cl~~n 45% "'l~Lti'lJ~UA1~~'el'eln (Vaniellanonl, 2004) nl~l1'Cln'ih':l 
~ ~ 

11 ~~'i'1U nut! ru~1~'(11tJ'elth~ L'llU 'i'1Jl1'Y'l LV) (9)~'el ~~ L l1~tJULL 11'Cl~~':l~ 111~~t! ru~1 h A LL'Cl ~LL~'Cl~ 
~ ~ 

~ ~ 

'i'11m~'lI'el~hAi1~'el Xanlhomonas oryzae pv. oryzae t(9)m~'el'"l:;'i'11~1~m·ihYi1'Cl1tJ~u.jh':l1~ 

, " 
'"l :;v'i11 ~ ~U-n1 ') L ~tJ(H'U 1 LL'Cl:; 1111tJ'elth~ ~') (9) L~':l'"l:; L1tJ n'el1 n1 ~i1~ 1 A 1L'i'1 A (Kresek) n1 ~ 

~ " , 
LL'Y'l1n~~91tJ'lI'el~L~'el X. olyzae pv. olyzae 9~~C91I1l'ell111~~,)C91L;,)Vl1~1:n tC91m'U'Y'l1:;d~'el 

" " " ~Jl1'Y'lLL')(9)~'el~L~~1:;~~ L'llU ~:;~1J'lJ11.UU1~~ n1n:-;U1tJ-W1hi~ ~ul11n'Y'lh 1.~~lJ LL'(1:-;'lhvh~ 
~ . 

Lti1J~U (Bogdanove, 2002; 'Y'ltJ'el~ LL'Cl:;Aru:;, 2541 ) 'U:;'!U rl1iJ1~n1~iJ'el'lnULL'(1:;fl':lU~~hA 
'lI'eliJ lu LL ~'11. u-n 1':l~iJl1~:-;~Vl fiJl1'Y'l'"l:-;'ll')tJ 1. ~ L ~~ e.J'(1 e.J~ 111-n1,) 1~ 

~~ nl~iJ'el'l nUnlnn(9) hA'lI'elulULL ~'1~iJl1~:-;~Vl fiJl1Y~~~~~~ ~'el n1 ~1.jf~1tJvruf ril1'lJVl1U 

~'1lJ'el n91 n 'Cl (9)~ '(1Jl 1,):-; L ti'el~91 n L tiUn1~'(1 (9) n1 ~1. .jf~1 JLAiJl Un1~A,)U ~ ~ LL~':l tJ~ d']U~~~~1 tJ 1. U 

n1~1j1111H'lI'el~ Lm~l11~m ~~-n'el~'(1~91 LtiU1. Un1~l1fUl1~'l~1tJvrulf ~h'lJVl11JI1l'el hA ~'el fl,)1~ 
~ " 

" , 
~'Cl1 n~~ 1tJVl1~vrUfi n~~~'lI'el~ L ~'el lJliJ'l1u~r.rtJ LntJ':l-n'el~ nu A,)1~~'Cl1 n~~1tJ LL'(1:-; n1nLtJ n~1tJ , 

~ , 
..:S 2/ cv d dq ~ 

n1U'\n~1A,)1~~fl1nWcntJVl1'1(9)1U'Y'lU~nn~'lI'elWll'el X. oryzae pv . oryzae 'l!~LnU~191nu 

~ " 
A.~ . 19951.~fi RFLPs (Restriction Fragment Lengtll Polymorpllism) ~1~1~mLtJm~'el1~ 

dJU 14 ~1tJvrufiL~'el (Oelliai LL'Cl~Aru:-; , 2000) lul1~:; LVlf\;SUL~tJiJn 1 ~Mn~1t(9)tJn1~1.~~ , 

RFLPs ;~e.Jfl~1~ijn1~,.j1111dJu-n'el~fl1.'Jn1~~~1J1~1tJvruf~1UVl1Ut~A (Yashitola LLfl:-;A ru:-;, 

1997) U'eln"'l1nn1~1~~ RFLPs tJ'liJn1~,.j1~fi RAPD (Random Amplified Polymorpllie 

DNA) ~1H1.un1~Mn~1~')tJ ~'l~1~1~mLtl'lL~'el'el!lmUU 5 n~~~')tJnu (Gupta LL'Cl:-;Aru:;, 

2001) ~')uluu~:-;LVlPll VltJiJ n1~M n~1~~A,)1~~'(11n~fl1tJVl1'lvru~m~~'lI!l'lL~'el X. olyzae pv. 
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olyzae 1m'lJI?lJll,"H~11'el'lJ'el~i.h:;IVlP1 t~tl1frjfi AFLP (Amplified Fragment Length 

Polymorphism DNA) O<osawang 11~:;Aru:; , 2006) 

.Jimqj~'1J'el~i.h:;"lllnn~'el x. otyzae pv. otyzae 11JJ)l'WA'dld-J~~ln~~1t1V11~'v~\J~nnd-J 
LL~ :::'(11mTwfL ~'el b l1'W~'eld-J~~~hJ~:; LtI"ll'lrl'l'el nl ~vr l'J.J'Wl~ lt1vr'Wfi 1'l1'WVll'W hA bb~ :;~'dd-J 1 i.J~~ nl ~ 
'" . 

A'dU Ad-J nl nl 'Y'1 ~~:;Ul ~'lJ'el~ hA 11?1 ~~i1'"l9U'Wnl~~ n'rl'1 A'dl d-J~~ 1 n~~lt1'lJ'el~vr'l,lfi n nd-J'lJ'el-l I ~'el . . . 
X. oryzae pv. otyzae 1'Wi.J~:::bVlP11V1t1iJI11'W~1'lJ'd'W'lJ'elti ~'dd-J~-lnl~I"1!?1n~'el~~lt1vr'Wfb~'elL!?ItI~fi 

" , 
VI !?I ~ 'el U A'd ld-J ~-l Ib ~-l'1J 'el~ I ~'el l'l 'el-nl 'd vr 'W fiVi iJ ~'W1'l1'lJ Vll 'WLI I?l n !?l1-l n 'W tJ~ t?l 'el~ 1-if L'd ~ l'Wl 'WII~:; . . 

" ! . 11 '" 

LIN-ll'Wd-Jl n ~-l 'lJ'W n 1 ~~ n ~1 A f~ ill U 'Wn 1 ~~ n ~1 A 'd 1 d-J ~ ~1 n~ ~ lt1 Vll~ vr'Wfi n ~~d-J 'lJ'el~ I ~ 'el . 
, " , 

~ 1 'l,l vT'W fi P11 ~ I?l H d-J L ~ n ~ I Vi 'el ~ 1 A 'd 1 d-J II I?l n l'l1 ~ 'lJ 'el ~ II l'l ~ :; ~ 1 tI vr 'W {I ~ 'el I Vi 'el ~ ~ 1 ~ Ld-J L ~ n ~ 
11 q q ill 

.d • !,I .J; ..:::I a.l'.d 11 

LA~'el~~d-Jlt1 (Molecular Marker) '"l :;"ll'dtl1~ nl~I?l~'d'"l~'eliJi.J~:::"lll nn "ll'eld-J A'dld-J~'d!?l L~'d'JJ'W L'Yi'el h 

bU lJ-n'el;)"1 ~ 1 'lJ n 1 ~vr w..J 'lJ 1 ~ 1 tlvr'Wfi I'll 'W Vll 'W L ~A ~'d d-J1 i.J~~~fi n 1 ~U'el~ n'Wbb ~:; A 'diJ A d-J L~A ~iJ '". . 
<-

U ~:;~ VI~Jll'Yid-Jl n;'W 

, " d ...:S IV d IV tQQ 

b'Yi!lP1 n~lA'dl d-J~~ln~~ltJVll-lYi'W~n~~d-J'lJ'el~b"ll'el X. oryzae pv. olyzae IL~:;'Yiw..J'Wl'dfi 
~ , 

fol ~ m''el-l ~l tJ~/'lJ{I~'el L~tJ nl~~~l-l Ld-J I~ n~A1'el-l~mtJ . . 

~ " 
hJ~11J~9t1iJ~-l.yhnl~~n~lb~'el X. olyzae pv. olyzae ~1'W'd'l,l80 1'elL'l!b~VI '"lln 12 

9-l~1!?1 1'WL 'lJI?lJllAI'1:;1'l,l'el'el nL~tI-l m11'el'lJ'el-lu~:;L VI P11 VIti L!?Itlnl ~1 frjfi RAPD-PCR rep-PCR Lb~:; 

IS-PCR L~'elYilnl~9!?1n~d-J'lJ'el~~ltJvr'l,lfl~'el (pathotype) L~tI~n~1V11~~1 'Wvr'W~P11 ~l1lf IL~'d 
'ljl1UL10tJiJ L VitJiJ nu ~~'lJ'el-l nl~~!?1 n~d-J~ltJvr'WfL~'el L!?ItI ~ n~li.JlJmtJ1 nl nn!?l hAiJ'WY;"ll~i1~'W 
rXl'l,lVllU~ bbf91 nr.h~ (pathotype test) ~liJ A'dld-J A ~1 tJ A~-l nu~1'el hJ 1"1!?1 b~'el nLbblU ~ b~Ub'el~iJ 

t.- I I , 

Wnd-J~l b 'Yil:; 1 'lm-c1ml'el~ b ~'elVilJ)'"ll n nl~9!?1 n-c1d-J tild-Jl'el'el n LbiJiJ b l1u Ld-J L~ n~ LA1'el-l~d-Jlm Vi'el H . . . 
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~ ~ 

"l1 n.jJ!l~ '€'I 1 Un1~.yh'll'W~~ tJ1J"l :;~1 h~Yl niJ ~'l A'"ll~VI '€'I 1 nVi '€'I 1 tJYl l'l'l'h!fi mnJ"li!l'l b~!l " , 
t V 'V 'V 

X. olyzae pv. olyzae bb'€'l:;~~H'!1~fiYl~1~1~rlA"1n~!l'l~ltJ~'Jfb~!l1~~'"l(9\b~'"l~'W --11'W~~tJ1J"l:; 

L U'W.jJ!l~'€'I Lb'€'l :;~ fi n 1 ~~"l:;~11 iJl ojjiJ~:; ttJ"ll,r~!l n 1 ~'J11 iJvT W-J 'W1vTuif 19111JYl 1 1m '€'I :;~fi A'"liJ A~ bA 
" " 



d 
U'VI'VI 2 

m:;91t1f'l'J!l~lWVl~ 1 t1 1 'Vl~U L!lL~t1 LLmn-nl !l!l~Lf1lL1t1 !lLl-J~nlnl:'ll'1LL~:;LVlU!l ;'1iJLLI"l 2 

~u;~~1v'1fuA'J1l-JUtll-Jl't..!n1~u\jn ~!l O . glaberrima Stend . 9:;utll-Ju \j nl't..!u1L'JruLLAu 11't..! 

'Vl~ULL!lmn1f1l:;r)'t..!f1ln LL~:; O. sativa L. 9:;iJnl~Ul:'lnl-J1nl't..!L'1If1l'1l!l'lL~W''1't..!tJ~mhJ~19:;dj't..!1't..! 
~ ~ ~ 

~ 'J 't..!'1I!l'l~ 't..!~ ~ iJ A'J 1l-J LL tX'I LL ~'11U9 't..! ?i'l~ iJ ~1 vb l-J ;'1-if1 'J L u't..!!l1 Vl1 ~VI ~ n '1I!l'l U ~:;'1l1 n ~ 1 't..! U~:; L'Vl P1 

LLnUL!lL~t1 ~'t..!-if1'Ju~:;n!luv'1'JtI~'J't..!~1'1 1 ~'1LLM\ '11't..!Jl1Yi~ 2.1 (Grist, 1986: 69) 

1't..!u~:;L'Vlpjl'Vltl-if1'J (0. sativa L. ) LU't..!Yl'1l~~lFl'lJLU't..!'fi'W;)UVlti'l'1l!l 'l U~:;L'VlP1 L~!l'l91n 

-if1'JLU't..!!l1V11~VI~ n'1l!l'lU~:;'1l1m 1 't..!U~:;L 'Vl pj n~l 64 .24 ~l't..!A't..! LLl:'l :;Lu't..!~'t..!~h~'1!l!l n~.yi1ntllv'1 

ltXLLriU~:;L'VlP\LU't..!illl-J1rul-J1n 1't..!u 2549 U~:;L'VlP\1'Vltl~'1!l!ln-if1'JLU't..!~1't..!'J't..! 7.4 ~1't..!f'l't..! ;.)(1lLU't..! 

l-J~fh 97 ,539.37 ~1't..!U1'Vl L;j!l-W11UL~t1Unuilll-J 1 ru~'1!l!lnl't..!tlri!l't..!Vlii1~iJilll-J1ru~(1l~'1 1.4 
~ 

" LU't..!illl-J1ru~'1~'t..! ( ~ 1 ,rn'l1't..!Lp\~M~n9n1nnMm, 2550) 
~ ~ 

" , 
n1~~ r;J-J't..!1~'t..!if-if1'J 1 tXiJC-J~ C-J~ f1ll-J1 n~'t..!iJ A'J1l-i~1 LU't..!!lrh'll-J1 n L(1ltl L'UYi1:;~1t1~'t..!if~iJ , , 

m1l-J~1't..!'Vl1't..!~!lbA LLl-Jl:'l'l LLl:'l:;~Jl1YiLL')(1l~!ll-J~1'1 1 ; 'HU't..!~~~l:'l(1l~'t..!YJ't..!n1~C-J~f1lLL~')vi11mv'1 

C-J~ f1l C-J~l-J1 n~'t..! 91 n!l ~ f1l9't..!n'li199u't..!1v'1iJ n1 ~~ nM1 LL~:;~ r;J-J't..!1~1t1~'t..!if-if1')~iJfil'J1lJ ~1't..!'Vl1't..! , , 

~!l~Jl1YiLL'J(1l~!llJ~1'11 L-D't..! -if1'J'1I1'J(1l!lnl-J:;~ 105 ~1l-J1~nU\jnlvl'l't..!~'t..!1 (1l!l't..!i'Jlu 'Vl't..!LL~'1 'Vl't..! 

~'t..!Luitl'J 'Vl't..!~'t..!L~lJ LU't..!~'t..! (n~l-J~'l!lnlHnMm , 2550) 't..!!ln91n~'1LL'J(1l~!ll-J~iJC-J~~'eln1~ 

L9~'lJ L~U Lf1l'1l!l'l-if1'JLL~'J bA ~ 1 '1 1 rJ'I LU't..!~ n~lL VI ~~ LU't..!~u~nAl 't..!n1H91'lJ L~U Lf1l'1l!l'l-if1,) 9'1 

iJ n 1 ~~~t1 LL ~:;~ r;J-J 't..! 1 L ~!l1 tXlv'1~ 1 t1~'t..!if-if 1'J ~ ~~'t..!~ 1l-J1 ~n ~ 1't..! 'Vl1 't..!~!l L ~A~ iJ~l LVI f1ll-J 191 n , , 

L;!l,~'t..!'Vl1cl"mntl'l!u(1l L(1lm'UYi1:;bA~iJ~lLVI~l-J191m;!lLLUA~L1t1 ( f1l1~1'1~ 2.1) bWlJ!lulu 

LL tX'I LU't..! hA~~ 1 Fl 'lJ bAVI~'1~ ri!l1 tX Ln (1l fil'J1l-J L~ t1V11t1 LLri-ih'J LUU-i1't..!'J't..!l-J1 n 



111Yiv12.1 Oryza sativa L. (A) ~1tJLL'i'l:::nn x ;1;,; (8) ~,)W1J'el~~hj;'ftJ~'"l:::Li'JtJllJ x %; .,. 

(C) "llreWI'eln x ;1;, ; (0 ) ligule LL'i'l::: ayricle x 1;1;, ; (E) spikelet x 5 (F) ~,:) tJ~h:J'1J'el~ 
lemma; (G) ~,)tJlJtJ'1J'el~ lemma; (H) f~hi; (I) ~,)tJ'1J'f)~"ll'el~'f)n~L'"l1-'1!L~'-1~_ F-I x 5 

(Grist, 1986: 77) 

5 
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hfl llUfl.yh1tI'VhthJ~ll ~(;] . 
t~fl"lJ'flu1ulL"'~ (Bacterial leaf blight) Xanthomonas oryzae pv. oryzae 

hfl1u~l1IhH~LL~~ (Bacterial leaf streak) Xanthomonas oryzae pv. oryzicola 

hflnnLl.!1 (Foot rot) Erwinia chrysanthemi 
1J 

t~fl1U'"lI1l~U1(;]1'Cl (Brown spot) . Helminthosporium oryzae 

t~flmu1uL\.h (Sheath rot) Sarocladium oryzae 

Yl'J!~'Cl1tJ'J!\jl1lil flI)1).J~1).J1~C11 \Jm~~1\JYl1\Jmnn 111 t~fl~lnl1l'"l1nL~'fl'"l'Cl~\JYl1cl"l'l1~ 1 ~ 

L-if1).J1-r11'Cl1tJl~ tl1ltJm~~~1~m~U'fl~n\J~1) (Plant defense) ~Lnl1l'"l1mJD~m~'\Jfh:;"d1~~\J 

~1\JYl1\J (res istance gene) 1\JYl'J!~ilflI)1).J~1lYn:;nu~\J avirulence (avr) 1\JL~'fl (Mew, 1987) 
, , , 

.. 'i'. I ... ... ,.,... "" 1 ,., 1""'" ... 0 1 !:"I ,., 
'J!~ Lu~f1l\JYlM1~'"l1ntJ\J avirulence '"l:;lJe.J'Cl \Jm~m:; [;J\J wVi'J!M1~~1~Yl\J1lJ1 'J! L\Jm~(;]1\JYl1\J 

l'l'fl mnn 111 hfl 1 \Ju'"l'"lu\Jil m~A\JYiU~\J~1\JYl1\Jl'l'fl hfl"lJ'flu1uLL ~~ n~ 29 ~\J 1~ LLri Xa 1 n~ Xa29 , 
, 1J 1J 

4..:=1 !.I ...::I c:l 0 t !.I 0 d q .., tr4 I 

"1!~tJ\J(;]1\JYl1\JU1~tJ\J).J fl1)1lJ'"l1LYi 1:;(;]!l mn "lJ1Yl1'Cl1tJ"lJ!l ~ L 'J!!l L Yi tJ~ 1-2 ~1tJYi\Jfi L"1!!l L ']j\J Xa 1 , 
, ,1J 

u1~~\Jilm JLl~ 11I~!l!lnLn!l-if11) t(;] L~).J.y] Lvl 1 lJ\J L'll\J Xa2 1 ~\J~1\JYl1\J~!l hfl"lJ!lu1ULL ~~~1)\J1m1i 

dJ\J~\JL~\J (dominant) LLl'lilu1~~\JLtl\J~\J~'fltJ (recess ive) L'll\J xa5 LL'Cl:; xa1 3 ( Nino~Liu LL'Cl:; 

flru:::, 200 6) ~1)!lth~"lJ!l~ flI)1).J~1\JYl1\Jl'l!l t~fl"lJ!lu1ulL ~~1 \J-if11) L 'll\J L;j!l-if1I)il~\J~1\JYl1\Jl'l!l bfl 

"lJ!lulull~~ Xa 7 LL'Cl::: Xa10 ~u'Cln'flrJ1\Ju1Ll)ru~ilmn:;u1 111 "lJ!l~L~'fl~il~\J avirulence avrXa7 
'U \J 

LL'Cl~ avrXa1 0 (;]1).J~1~U '"l1nUD~lJ~\Jfi'"l:;-r1 11~Lnl1lflI)1).J~1\JYl1\Jl'l!l bfl"lJ!lu1uLL~~ ilm~ 

ufuuN~\Jfi-if11)~~'fl\JLL!ll'l!lhfl"lJ!lu1uLL~~'"l1n~1tJ~\Jfi O. indica IR24 1~dj\J-if11)~il~\J~1\J 
<IfI <IfI " ... 

Yl1~~\J~m~lJmn!l\Jn\JLL~~1~n\J(;]N~il~\J~1\JYl1\Jl'l1~ 1 (Near Isogenic Lines (NILs)) L~!lHf 

L\J-l1\JufuU!-l~\JfLL'Cl:;L~!lHl\Jm~YlI1l~'flu~1tJ~\JfL~!l (pathotype) (Nino-Liu LL'Cl:;flru:; , 
1J 

2006) m~u'Cl n-if11)~\Jfi ~1\JYl1\J~\JfiL~m n\JLtl\J~:;tJ:;L 1)'Cl1\J 1\J'"l:;-r111 ~ L~!l Ln 111 n1m'Cl1tJ~\Jfi 
III "II 'II " 

~-l e.J'ClL ~~\J avirulence Lnl1lmnu~tJ\JLLU'Cl~lu~'JtJ-r11L ~-if1'J~ ruL~tJ~\J~1\JYl1\JLL'Cl:::ln(1l t~fl 1~ 
'lJ ~ 

(Kosawang 2006) 
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2.3 t,fiI"!I~1Jl1Ju.14~ (Bacterial leaf blight) 

'GfI'JIfl'U1'ULL~~ (Bacterial leaf blight) 1U'1'.l iJ~1~ ~'l2J1~1nLL'UfI~~1t1 Xanthomonas 

oryzae pv. oryzae ~~LtlUt~fiI~~1;t1lbfil~~~ L~fl~~1nl1'Un1~~~'U1~'ULL~~LL~~'ti1fi1'.l1lJ 

L~tlWltl \ ULL Vli\~t1~n'f"1~~" ~t\J \ u'VJn1Jij.n"fI'fl~ t~n ~~ t1fi1~Ln~t<t.,m ~flLL tI fiI;i L1t1 ~1~1~ 
'ti1fl1t1c.Jflc.J~lJ)'1lfl-li1'.l 20-30 % LLfl~iJfitl-l1\Jfi1'.l1lJL~tlVl1t1'-l~~~-l 50 % (Qu. 1985) LLfl~LU 

t11~L YlI'IL Yltl'"t1n111~t11~'1lfl-l L1fi1"J1fltlLtllJ. '-"~ L UIJ. VI~-ltl~ni,)'.l~~1~t\J~mo;l,"1~U1L UL"JIlJ) 

" "" "JI~t1~1~ ~'l~hrum11~~ Vl1n~.n1.,nl.'l"fltlllLVl1l1:;~1l L"ll~ il'1::itnl1t~~1~~ n11'1::111m11 

\bl~ ~ulJ)n,"r, iJ,"1~ ~1Yi'.llJ m1'Vi1u1~tI't.jf';ufi11';UfL~tI'.l iJn11L~~tl1utlJ)1L~U€lJl11~-l 
.or 0.. ... .. 0 't"'" ~ 't" .. '1.1' 

1J.~:;1:;tI~lJn~"'II~nu n~1tJ11Cl'Vl1 VlLn~ ~1fi1"J1fltl tIIJ.VI-l1:;t1"~l\JIJ.NIJ.~:;11~L11 ~C1\ (l1t1fltJ LL~~ 

filW:;, 2541) 

. , 
.......~ .Y •• 1'" ~ _ ~.... .... ... ...... ~ l' ., 

~1tJ1~mfil~flU'Vl ~~tlfl')l"ItllJ.n~fIlL~~~lJ (flagellum) ~ ~flU~~lJ~n~n.I~n~2J c.J'.lL~tI'U ~-l~U 

Ltlm~fln u.~::iliL1~~fl~ (.n1l1~ 2.2) ~~~15'~'ti1t~Ln~i Vi'u.ri xantoomonadln X. oryzae pv. 

oryzae ~')tJ11Clc.J~lJl~1~iJ~fl~1 extracellular polysaccharide (EPS) ~-liJfIl'.l1tJ~1~t\J\un11 
,j'dtiL '-"L~fl1'dlJ~'.l nu (ooze) L UL'.l~1~ L~flflflnlJ1~1 ntl1L'd n.l1J.c.Jfl ti-l,j'dtlUfl-l nu't2,l'l. '-"L~fllJ. '-"-l 

" ~1tJ11tlfm~n1\.n1'U'.lfl1flfltlhjL\Jfl1n1r1lJ.fl:;'Wn1::~1t1i'.lL'.lfl1~\J,j,1~\J X oryzae pv. 

!"I .l.l., .. 'I .... ~ .. .1 " .. 
oryzae LlJUL'IIflYllJ)fl~mffifln'llL~U ~un'wL~1t1lLlJltl ~lJl ~tlJVl1JllYlLVl1l1:;~1l~~fl'J1:;VI,)1-l 25 m 

30°'11 (Nino-Liu IJ.fl~fln.I:;, 2006) 

..... .t 
1l1"YI 2.2 ~m~n.I~"JIfl-lL'IIfl Xanthomonas oryzae 

(n) 1fIlL~il"JIfl-lL~fl Xanthomonas oryzae pv. oryzae 

~ .t 
'UUfl1~11L~tI\lL'IIfl glucose yeast extract agar 

("JI) in~n.I~L~fl Xanthomonas oryzae pv. oryzae 

(bar. 1.0 IJm) ~')n Nino-Uu lJ.fl~filW:;, 2006 
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... 
... .... I ... I 

~1tJnt)1n')m'l1 f111~~fII (Kresek) (Qu. 1985) X Dryzae pv. Dryzae ~1lJ11{)1J.1Iffi~~1tJ1I1~ 

~1 ~tJ'"I::;iJn111J.1Iin1::;'"I1tJhJ~1lJ1::;1J1J"II~tJ1::;'Y11\! l'llJltJ~~i'l111111J.'l"'~t1lJ~h~ 1 niJtJ~~t1 
m1LLYlim':;'"I'ltJ~'ltJ~'ltJL"1iu ~ulflmnrn ~1t1 ~~'ltJritJLlI~~ (Bogdanove. 2002; YltJt1l1LL~:; 

filru:; 2541) 

..... .,.1 ., ...... .1 .. .I 
111'Wfl 2.3 (n) fln1t~"t1~"'l'l'VILth..l'G-Iil"t1tJltJLI.\N Ll.fl:; (,,) Ll.tJlil'VILffi'VIt1t1nll'l'"l'lntJ1L'lru'VI 

.J_ .\'., .. 
'VIlfI~I."IIt1 (ooze) (m'lImn'l'JLI.~:;m':;'Y1r.l,nmtIJ11L1.~:;i'l~n1ru. 2549) 
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~~tJ,~htJYlltJr;l'Bhr1 1 ()-:J 2 ~tJ 'B19LUtJnlj'd-:J1~L~'alLUflYlL'hJ~nlj'tlfuf;]'JL~tJLn~nlj' 

Ltl~tJtJLLtl~-:J LflN~¥I-:JYlI-:J~tJDnnlJ 1 «t~L~'B~~ fl'JllJj''WlLN r;l'B nlnn ~ hfl~ltJ~'Wfi1~lJ ~ , , , 

~ , 
~~ln~~lmL~:;fl'JllJ LLtlj'cJ'W "lI'B-:J LflN~ ¥1-:Jtlj':;"lI1 n j'"lI'B-:J L ~'B ~-:J~ fl'JllJ9 1 LU'WYi r;l'a-:J ~ nlj'M m~n 

~ltJ~'Wfi'lJ'B-:J L~'B L ~'B 1rl tJnlj'tlfUtlN~'Wfi~r;lltJYlltJLj'fl"ll'BU1UlL~-:J , , , 

..., , 

"lI'B-:JL~'a 1 'Wifl'JYi~~'Wr;lI'WYlI'WYilL(;I nr;ll-:J (near isogenic line) 1 'Wj':;tJ:;LL(;I nn'a nlnLtJ n~ltJ~tJfi , 
... ... 

L~'a r;l'JtJ:)fii1tr-:J r;l'a-:J H L'J~1 LL~:;LLN-:JI'WlJl n 1 'Wtf99u'Wl~~ nlj'ih L Yl fliJ.flYlI-:J r;lltJ~tJD PlI~ (;If , , 

LlJL'i'l~'i'llJI1-n'Wnlj'Mm~lfl'JllJ~'i'lln~~ltJ"lI'a-:JL~'a L'lltJ RFLPs (Restriction Fragment Length 

Polymorphisms) AFLP (Amplified Fragment Length Polymorphism DNA) RAPD (Random 
... 

Amplified Polymorphic DNA) Ll'i'l:; rep-peR (repetitive-sequence-based peR) L~tJY]-:J~lJ~ 

~'a1~tJfl'JllJLL(;Inr;lI-:J"lI'a-:J~L'a'WL'a (DNA) ~1'a ~'W1'Wnlj'.yhnlj'Mm~n 

L Yl fliJ.fl RFLPs LU'W~~-:J 1 'W~'i'lltJ 1 :)fi~1rl 'Wnlj'M m11 fl'JllJ~~1 n~'i'lltJYlI-:J~'W~nnlJ 

L~m nlj'f;] ~ ~L ~'WL 'avT-:J~lJ ~"lI'a-:J~-:JiJ1:) (;1~~-:J 1 ~'Jm ~'Wl 'l!,J" f;] ~91 L 'Yn:; LL~:; (;Ij''J9~'aU fl 'JllJ LLtl j'cJ'W 

"lI'a-:J9 1 'W'J'WLL ~:;"lI 'W 1 ~"lI 'a-:J ~ 1 (;) U l U ~ ~ r;l 'a -:J n 1 j'M nMI L~ tJ n 1 j' 1.o~'W ~ 1'a ~ 'J'W "lI'a-:J ~ L ~ tJL 'a ~ ~ 

fl'JllJ91 LVi 1:; L 91:;9-:J~-:J Lu'W:)fi~ LLlJtJ~11 'Wni j'(;I j''J9 ~'aU lLr;liJif'a L~ tJ ~'a 1.0 L 'J ~ 11 'Wnln11ll'i'l:; r;l'a-:J 

YlnU()-:J~I(;)ULU~"lI'a-:J~'WYir;l'B-:Jnlj'MnMI Leach LL~:;flru:; (1992) illLYlfliJ.fl RFPLs lJl1rl'W 

" 4 .....dI 0 

nlj'PlnMlmllJ~~ln~'i'lltJYlI-:JVi'W~nnlJ"lI'a-:JL"lI'a X. oryzae pv. oryzae 91'W'J'W 98 

" " " l'aL'l!L~Yl91nYH~tliJ'W~ ~llJIHllLtJm~'a'a'amutJ 27 ~ltJ~tJfiL~'a LL~:; 6 Races nlj'MmnL~'a , 

X. oryzae p·v. oryzae 1 'Wtlj':;L Yl PI Pl1~-:J nI L~tJH~'JtJ"lI'a-:J 16S LL~:; 23S rDNA ~1~lJI91nnlj' 

l11 peR (Polymerase chain reaction-amplified) lJll11LU'WLVij'U~I~fu RFLPs ~llJlH1LLtJn 
" " d 1!J!'] ~ ..... d 

L"lI'a ~LutJ 14 ~ltJVitJ~L"lI'a (Ochiai LL~:;flru:;, 2000) tJ'W avirulence (avrXa10) LL~:; repetitive 

DNA 1'W~'J'W"lI'a-:J IS1112 "lI'a-:JL~'a X. oryzae pv. oryzae ~nilllJIHLU'WLVij'U (probe) ~1~fu 
RFLP 1'WnlnLtJnfl'JllJLL(;Inr;lI-:J"lI'a 'h~'a X. oryzae pv. oryzae 91'W'J'W 3081'aL'l!L~Yl ~LriU 
j''JUj''JlJ91ntlj':;LYlPl1'WL'BL1tJ l~LLri 9'W ~'WL~tJ ~'WL~i1L~tJ LnI~~ lJIL'i'lL~tJ L'Wtll~ LL'i'l:; 

YJfttliJ'W~ ~llJIH1LLtJ-:JL~'a'a'anl~vT-:J~lJ~ 5 n~lJ ~-:J 31tJ 5 n~lJ tlj':;n'au~'JtJL~'a~lJI91n , , 
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1995) 

n1 ~~ c;)~t lUi ij ~ ~ L ~t,lL 'fl'lJ'fl-:J ~-:J lJ~';) (;l ~,)tJ L ~t,l 1 'l! ~ ~ w-h Lyn:; m~ ~ ') tJ n1 ~j;J'fl tJ~1 tJ'lJ'fl-:J ~ L ~t,lL 'fl~ 

Cln ~c;) tc;)m~~l'l!~~')tJ adaptors ~L-n1rlnUiJ~1tJ'lJ'fl-:J~L~t,lL'fl LL~,) 1-n Yin~'flf~lJ~,)1~~1LYn:; 
~ ~ 

nu adaptors 1 t,ln1 ~L ~ ~~1t,l')t,l~t,l~ L~ t,lL 'fl~ ~ n ~ i?l ~') m ~ ~1 'l! ~ ~-:J';)fi~lJ ~,)1 ~1') j;J'fl n 1~(;l~,)9 
polymorphism 'lJ'fl-:J ~ L~t,lL'fl~-:J 1 ,x~1t,l,)t,lLLClU ~L~t,lL'fl~1n LLj;J~1-n'flL~tJ ~'fl1 t,lYl1-:JtJDu~Ltlt,l';)fi~ 

Yhl~mnLL~:;HL,)~1t,l1t,l (Mueller LL~~ Wolfenbarger, 1999) 

RAPD Ltlt,lLYl~il~~m~mH~'nn1~'lJ'tl-:J Polymerase Chain Reaction (PCR) ;-:J 

h'jn~'tlf~H9:;Ltlt,l~1~ULU~it,l 1 (tJ~:;~1ru 10 LU~) ti?ltJ1t,ln1~Yh PCR 9:;H~ru~1Jmt,l'li,)-:J 
'lJ'tl-:J annealing ~~1~-:J~11mYm~'tlf~1~1~Cl~unU~L~t,lL'tl~t,lLLuul~~1tJ ~-:JLtlt,ln1~~Unt,lLLUU 

hJlJ~,)1~~1LYn:; (Williams LL~~Flru:;, 1990; Bardakci , 2000) LYl~il~ RAPD ~-:Jl~ClmJ1l .. nH 
" 

... 
~~1tJ 1 ~t,l (Bardakci, 2000) 

L Yl ~il~~1~'tl1 ~tJ~~ n n1~'lJ'fl-:J PCR ~-:J9:;Hl Yi~Ll..J'tlf~lJ A')1~~1 L Yi1 :;j;J'tl~1~U Lu~1 t,l~,)t,l 
interspersed repetitive DNA sequence 1 t,l~-:JlJ~';) (;l~1Yi')n ttJ~m~t'fl (;l repetitive sequence 

~U1l..J1~m~t11~LLfi BOX element (BOX) Repetitive Extragenic Palindromic (REP) LL~:; 

Enterobacterial Repetitive Intergenic Consensus (ERIC) ~-:J~~~1~9:;1~LLClU~L~t,lL'tl~~1tJ 

LLClU 11t,l ~~1tJ 1 'lJt,l1i?l ;-:J1iJ~-:JlJ~(;l~j;J1-:Jnt,lltJn9:;lJltJLLUU'lJ'fl~LLClU~L~t,lL'fl~j;J1~nt,l'fl'flnltJ 

'U:;Jt,l';)fi~~-:J Ltlt,l~ n';)fi~~-:J~~1~1~Cl H~ 1 LL t,ln~1tJ~t,lfi j;J1-:J'1l'tl~~~lJ~';) (;l1~ (McDonald LL~:; , 

Wong, 2000) LL~:; IS-PCR ;-:JH~')t,l insertion element IS 1112 ~lJn1~41'lJ'fl-:J~h~ULU~~-:J ~ 
" 

Yiu~1n1t,l X. oryzae pv. oryzae (George LL~:;~ru:; 1997; Lee LL~:;~ru:; 2005) ~11-ii1t,ln1~ 

~1LLt,ln~1tJ~t,lfi 'U:;Jt,l~-:JU1~,)t.l IS 1112 ~1'fl'tlnLLUtJLtlt.l'l! i?l1 Yi n~'tlf J EL ~-:J'l! i?l1 Yin~'tlf~1-ii1 t,l , " 
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RAPD-PCR LL~~ IS1112-PCR 1tJl'1n"jrnYlH~m~tIFl'JIl-l~~ln~~ltJ'lJ!l-.lL~!l X. oryzae 
" 

pv. oryzae r.nn1J5JJlIFl~I-.l111J;S'WL~tJ~I'W'J'W 161!lL'l!L~Yl LL~~ 21!lL'l!L~Yl 91nYHhJtl'W~L~tJ 

H RAPD 1"y'jnl-l!lf 7 1"y'jnl-l!lfLL~:; 21"y'jnl-l!lf~l~fu IS1112 tJl'Jm~(;)UFl'JIl-lmiim.l~ 0 .57 

1l1l-l11mLU-.lL~!l!l!ln1tJlLtllJ 5 n~l-l L~m~!l91n~~utJ'W~rln9~LLtJn!ltlFllJ~:;n~l-l (Gupta LL~:; ~ 'U \J __ 

Flru:;, 2001) 

... 
-.l11J19tJYhnmnUFl'JIl-l~~ln~~ltJYlI-.l~1J~m~l-l'lJ!l-.lL~!l x. oryzae pv. oryzae 11.1 

LLrlU'Vl1UL!lL;tJ ~'J1Jl-lln9:;y'i1n1~~mn11JU1:;L'VlP1 91.1 ;SlJL~tJ ;SlJL~\1L;tJ Ln1~~ l.JIL~L~tJ 

L lJUI~ LL~~ ~~utJlJ~ ;-.l-.l11J19tJ~vlln11~mn 11JUj':;L YlP11 YltJ~iin1j'~Yil-lyf~-.lU!ltJl-lln 11.111 

2549 Kosawang LL~~Flru~ 1tJlvlln1~~mnFl'JIl-l~~ln~~ltJYlI-.l~1J~nnl-l'lJ!l-.lL~!l X. oryzae 

pv. oryzae 11JJlIFlL~tl!l'lJ!l-.lU~:;LYlP11'VltJ L~tJHL'VlFlilFl AFLP iin1j'1-n"y'jnl.J!lfvY-.l~l.J~ 19L"y'jj' 

Ll.J!lf L~!lvlln11~mnL~!lvY-.l 30 1l1tJ~lJf ~vllnlnnm.nj':;~~I-.l11 2545 - 2547 91n~~ltJ 1 
... , 

9-.lWr ~ 11JL 'lJ I11JlIFl L ~tl!l'lJ!l-.lUj':;L 'VlP11'VltJ 1l1l-l1~mLtJ m ~!l!l!l mtl 1.11 tJl 6 n~l-l L~tJ~ ~llmlJYhnu . ,... ... 
LtllJ~~n ~-.l-.l11J19tJ\1LtllJ~lmllJL'il"y'jI:;L~!l X. oryzae pv. oryzae 11JJlIFlL~ll!l'lJ!l-.lUj':;L'VlP1 

1YltJ 

hFl'lJ!lu1ULL tX-.lLtllJhFl~~1 ~ ru~vll1 tX ~~ ~~ I11L~tJ~ltJl-l1 n n1j'UfUUN~lJfi~llJYlllJ~!l Lj'Fl'lJ!lU 
~ , . 

... , 

1 ...... 0 .'"1...... .. 'i' ... . 1.. .. .. 
ULL~-.l l-lFl'JIJ..!91 LulJl11!l-.llrl-.l ~FlNMI-.lu1:;'J!lm'lJ!lWn!l X. oryzae pv. oryzae L"y'j!lYlnUrl-.l 

Fl'JIJ..!~~1 n~~ltJ'lJ!l-.l L ~!l11J~1J~ 1fi n1j'~ n'!j-1 Fl'JIl-l~~1 n~~ltJYlI-.l~lJfi n nJ..!L~tJH PCR-. 
... 

rep-PCR LL~:; IS-PCR J..!11fllJn1j'~mj-IFl'JIl.J~~ln~~ltJYlI-.l~1J~nnJ..!'lJ!l-.lL~!l X. oryzae pv. 

oryzae ~ vl11 tX Ln ~ L~ PI 'lJ!lU 1 U LL tX-.l11JL 'lJ I11JlI PI 111 :;'5' 1J!l!l n L ~ tJ-.l L ~ tl!l 'lJ!l-.l U j':; L Yl I'll YltJ L~ tJ9:; 

'I'll n1 ~~ m~n PI'JIJ..!~ ~1 n~~1 tJ'VlI-.l~lJfi m~l.J LL ~:;"j 11 u1 fllJn1j'~ W-J1J 11fi n11~ ~ m!l-.l1l1tJ~lJfi . . 
" I ~ I 

L~!l1 tXiiu~:;~YlfiJlI"y'jYlll-.l~lJ -if!ll-l~ Lnm nu PI'JI.J..J~ ~1 n~~ltJYlI-.l~lJfi n nJ..! LL~ ~1fi n1 j'm'J91l!lU 
" " . 



d 
U'YI'YI 3 

'" ~'J'Elth~b~'El X. olyzae pv. oryzae ~lU'JlJ 80 L'Ell"llb'i'l'Yl Hlfu~'JljJ'El'4bfln:::-Jm'"lln 

'M. 'Y1tJ'EljJ lfl b U'i'l~ '"11 n Plum4tJifl'J'ElU'i'l'Jl"llnl.w l(1)tJ nl'J~l J''J'"1 bb'i'l::: bflU fYl'J'El th~ifl'J~ blh.l bf1 
'" ' 

"1I'Elu1u bb 1X~ 1 Ubb U ~~ b n~1?I 'In J'bb 'i'l::: 1l.l~ 1.lm~ tJif 1'J l?il~ 11l.lb "1Il?Illl ~ I?I :::fl.l'El'El n b ~ tJ~ b Vltj'El"1l'El~ 

UJ' ::: b'Yl PI L 'YltJ~ lU'Jl.l 12 ~~VI f (?\ (1?11 n~~ 3 1) b th . .!!?l 'J'Elth~~ bn U 1wrl 'J~ b~'Ell.l ~~Vll ~ jJ ~~ n\.lmtJ\.l 

tJ 'Y1 .PI. 2547 ~1l.l'Jl.l 27L'Ell"llb'i'l'Yl ~'J'El~l~~bnUtJ 'Y1.PI. 25481u'li'J~b~'Ell.lb~mnl.l~l'w'Jl.l 26 

L'Ell"llb'i'l'Yl bb'i'l ::: ~'J'El~1~~btlU11.l'li'J~b~'Ell.l~~lfl~~~'Y1~Pl9n1m.l"1l'El~1j 'Y1.P\. 2549 ~1l.l'J\.l27 
• !.I I ..'~ 

L'Ell"ll b~'Yl ~'J'El~1~YhnujJ lrJl1.ln1mtJ m~'El~L~ 1XiJ ~'JljJu~~'Ylfi 1(?\m~tJ~Ul.l'EllV11J'~l.lbb~~ (NA) 
, q 

d ~ 0 a 1 ~ 
rnl'il-1Yl 3 .1 b"ll'El Xanthomonas olyzae pv. olyzae 'Ylln1Hnu1l.lJ':::VI'Jl~tl 'Y1 . PI. 2547 - 2549 

11.1 b "11l'1 III fll?l ::: fl.l 'El 'El n b ~ tJ ~ b VI tj 'El 

1 2547-01 

2 2547-02 

3 2547-03 

4 2547-04 

5 2547-05 

6 2547-06 

7 2547-07 

8 2547-08 

9 2547-09 

10 2547-10 

11 2547-12 

12 2547-13 

13 254 7-14 

14 2547-15 

Kresek 

Kresek 

Kresel< 

Kresek 

Kresek 

Kresek 

Kresek 

Kresek 

Leaf Blight 

Leaf Blight 

Leaf Blight 

Leaf Blight 

Leaf Blight 

Leaf Blight 

KHK1-um~ 

KHK2-UBN 

KHK3-UBN 

KHK4-UBN 

KHK5-UBN 

KHK6-UBN 

KHK7-U BN 

KHK8-U BN 

OC1-UBN 

RoiEt2 

SRN4 

NKI1 

NKI2 

NKI3 

'1lU~11'ilfili1 

flU~j'l'ilfili1 

'flU~j'l'Dfili1 

flU~j'l'Dfil\l 

'1lU~j'l'Dfil\l 
... 

'ilU~j'l'l!filk! 

'tJU~j'l'Dfil\l 

'QU~11'Dfil\l 

'QU~j'l'Dfil\l 

~'flmill11 

5-10 9 

5-10 9 

5-10 9 

5-10 9 

5-10 9 

5-10 9 

5-10 9 

5-10 9 

1-5 5 

5-10 7 

5-10 7 

10-20 7 

10-20 7 

10-20 9 

~ ~ - .J; ...11 ,- ~ - ~~ , . 
• 1::~UWn~Jrt.wr-l'!Jtl-l ~1fl"i11l 1 = ~m'lLW\'l 1-5% 'jJ'1l-lYi~YlU'!J1') 3 = lll~LL r~~ 6-12% 'l!tl-lY,UYl ~U'lI'I'l 5 = Ln~~~r~fl 13-25% 

'IJ'!l-l~u~1u-trl'l 7 = LnVluwfl 26-50% 'IJ'!l-J~\j~1u-iiYJ 9 = LnvlLLWft 51-100% 'lI '!l-J~u~1lJ-ii1rJ LLfi:;mULL~-lWI!JvT-l1u 
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(?l 1 ,;!1~.yj 3.1 l~'el Xanthomonas ofyzae pv. otyzae i11n1nn'lJ11J~~vdl-.1tJ YU'\. 2547 - 2549 

1 ' Jl "1Il?1fll ~ "'~rJ'J'el'elm ~t1-.1l ~-W'el (~'el) 

1'1l t'l!Lfl'Vl~ U~LniJ ~nh'ru:;hf) 'i'~~ r.i'-:)Vl1~ % nl'i''i':;iJl~ f)"ll6.J'i''WLLN* , 

15 2547-16 Leaf Blight UND2 
.. 

'fJ~'i'nl'W 20-50 9 

Leaf Blight UND6 
.. 

20-50 9 16 2547- 17 'Q~'i'nl'W 

2547-18 Lea f Blight UND9 
... 

20-50 9 17 '1l~'i'nl'W 

18 2547-20 Leaf Blight KKN1 ~'1l'WLLri'W 1-5 5 

19 2547-21 Leaf Bligtlt SKN4_4 ~n~'WI'l'i' 20-50 9 

20 2547-22 Leaf Blight SKN4_6 ~nfl'WI'l'i' 20-50 9 

21 2547-24 Leaf Blight ANC2 '1l1'Wl'"l L '"l1'C1! 1-5 5 

22 2547-25 Leaf Blight NKP2 'WI'l'i'Y'l'W6.J 1-5 5 

23 2547-28 Lea f Blight MDH3 l-.jn(fJ1V11'i' 10-20 7 

24 2547-29 Leaf Blight MDH4 l-.jn~1V11'i' 10-20 7 

25 2547-30 Leaf Blight MDH5 l-.jn~1V11'i' 10-20 7 

26 2547-31 Leaf Bl ight MDH6 l-.jnlfllV11'i' 10-20 7 

27 2547-32 Leaf Blight MDH7 l-In~1V11'i' 10-20 7 

28 2548-01 Kresek KHA1.1 _05UBN 
.. 

'1liJ~'i'l'l1nl'W 10-20 9 

29 2548-02 Kresek KH19_05UBN 
... 

'1l Ufl 'i'1'l1nl'W 10-20 9 

30 2548-03 Kresek KH2.7 _05UBN 
... 

fliJ~'i'1 'l1n l'W 10-20 9 

31 2548-06 Leaf Blight PB7.3_05UBN 
... 

YlUfl'i'1'l1nl'W 10-20 7 

32 2548-10 Leaf Blight KHK11 _05UBN 
... 

YlU~'i'l 'l1nl 'W 10-20 7 

33 2548-11 Leaf Bl ight KH3 .2_05UBN 
... 

'QUfl 'i'1'!lnl'W 10-20 7 

34 2548- 16 Lea f Blight SRT1.2_05UBN 
... 

'QU~'i'1 'l1nl 'W 10-20 7 

35 2548- 17 Leaf Blight SRT7 .5_05UBN 
.. 

10-20 'QU~'i'l'l1nl'W 7 

36 2548-1 8 Leaf Blight SRT6.4_05UBN 
... 

'Q Ufl 'l'l'l1nl'W 10-20 7 

37 2548-27 Lea f Blight SRN2.5_05 ~1'WVlf 1-5 5 

38 2548-28 Leaf Blight SRN1 .1 _05 ~1''WVlf 1-5 5 

- - ~ .1 - ~ .. >- -r :: fluwnlJiWIHIJ'iJollrl'l"nn 1 = InUillWri 1-5% '!J'il~'Va.!YI1U~-lrJ 3 = InUlllWll 6-12% 'lI'il~~~\.j'VI1U'lJ-I') 5 = InUIllWfl 13-25% 

'lI'!H~'U~1uhl 7 = lnVillwfl 26-50% 'lI'!l~~'U~11.J-lll,) 9 = lnVillwfl EI1-100% 'lI'il~~\.j~1uiil,) llfl::mUll\.\~11l1U~~1u 
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, " 
[9l1'a1~Vi 3.1 l~'El Xanthomonas oryzae pv. oryzae i11n1~lnu1'W~~vl'h1tJ 'Yu'l. 2547 - 2549 

1 'Wl"1l [7l]l1 A l'l~rf'W'El'El m~tJ-1l1,,1\l'El (~'El) 

lfl t'1!LfiYl~ uYiu~u ~njj-ru~hf'l S'1X~ ~'l'i-lr)~ % mS'S'~U1~ f'l,)I~~'ULLN* 

39 2548-29 Leaf Blight SRN4. 1_05 ~1''UYlf 1-5 5 , 

Leaf Blight UDN2.3_05 
~ 

10-20 9 40 2548-37 'f)(FlS'nl'U , 

UDN62_05 
~ 

10-20 9 41 2548-38 Leaf Blight 'f)~S'nl'U , 

Leaf Blight UDN10.5_05 
~ 

10-20 9 42 2548-39 'f)~S'nl'U , 

43 2548-42 Leaf Blight UDN17 .5_05 
~ 

~~S'nl'U 10-20 9 

44 2548-43 Leaf Blight UDN18.5_05 
... 

'q(FlS'nl'U 10-20 9 

45 2548-44 Leaf Blight NKI2.3_05 'i-I'U'f)'lf'l1t1 20-50 9 

46 2548-55 Leaf Blight SKN3.4_05 Mfi'UfIj' 20-50 9 

47 2548-57 Leaf Blight KRS1.4_05 myj~iJf 1-5 5 

48 2548-58 Leaf Blight KRSKD5_05 myj~iJf 1-5 5 

49 2548-63 Leaf Blight KRS1. 1_05 myj~'Ufi 1-5 5 , 

50 2548-65 Leaf Blight KRS1.2_05 myj~'Ufi 1-5 5 , 

51 2548-611 Leaf Blight SKN1.2_05 Mfi'UAS' 20-50 9 

52 2548-636 Leaf Blight SKN6.2_05 Mfi'WAS' 20-50 9 

53 2548-669 Leaf Blight SKN1.5_05 ~nfi'UAS' 20-50 9 

54 2549-871 Leaf blight SRN1 .1_06 ~1''UYlf 10-20 7 

55 2549-868 Leaf bl ight SRN(17) 1.1 _06 ~1''UYlf , 10-20 7 

56 2549-820 Leaf bl ight SRNRD15_1.1_06 ~1''UYlf , 10-20 7 

57 2549-877 Leaf blight SRN RD06_1.1_06 ~1''UYlf 1 0-20 7 

58 2549-865 Leaf blight SRN( 7}1.1 _0.6 ~~iJYlf 10-20 7 

59 2549-874 Leaf blight SRN4_1.1 _06 ~1''UYlf , 10-20 7 

60 2549-763 Leaf blight SRNKD1 .1_06 ~1''WYlf 1 0-20 7 

61 2549-883 Leaf bl ight SRN_SKN14_06 ~1''UYlf 1 0-20 7 

62 2549-569 Leaf blight SKNKD1.1_06 ~nfi'Um 10-20 7 
. 

• l'::~lJl'l 'l'l)Jt1.HlHIJ'!N1rl"l"i1n 1 == lnr;) llW~ 1-5% 'IJ'fI .JYiuYillJ~l'l 3 == ln~HlWft 6-12% 'IJ'!l-JYiUYlllJiil'l 5 == ln~WWft 13-25% 

'lI'!l~~U~llJiil'l 7 == ln~llw~ 26-50% 'lI'il~~u~llJiil 'J 9 == ln~llW~ 51-100% 'IJ'!l~~U~llJiil'l ll ft::mlJll!X"mu~~llJ 
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d .J;' 0 Ci I Q 

1?l1 'ii1-3'Vl 3. 1 l"lltl Xanthomonas oryzae pv. oryzae 'Vnn1nnu1'\.J~::::vvn~1J YU''\. 2547 - 2549 

1 w '1J ~fll f1 [7l ::::tJ1J'el'el m ~tJ-:J l Vli'l'el (~'el) 

l'1lt'llLfli~~ tJ~Lfiu ~m~n,d~f1 ~~~ ~,Ii!l1~ % n1n~U1~ fYl1~~'WLLN· 

63 2549-649 Leaf blight SKNRD10_1.1 - 06 ~nfl'Wrl~ 10-20 

64 2549-678 Leaf blight SKN1.5_06 ~nfl'Wrl~ 10-20 

65 2549-586 Leaf blight SKNRD6_3.3_06 ~nfl'Wf1~ 10-20 

66 2549-249 Leaf blight KRS1.1_06 n1~~t.(f 1-5% 

67 2549-484 Leaf blight NKI1.1 _06 VI'W'1l'lf11iJ 
1-5% 

68 2549-399 Leaf blight UDNRD6_1 .1_0.6 
.. 10-20% 

'1l~~fil'W 

69 2549-302 Leaf blight UDNKD1.4_06 
.. 10-20% 

'1l~~filU 

70 2549-895 Leaf blight URRC1 .1_06UBN 
.. 1-5% 

'1lUfl~I'l1fil'W 

71 2549-170 Leaf blight YSTKD1.2_06 iJt~fi~ 1-5% 

72 2549-709 Leaf blight SRTRD15_ 1.1_06UBN 
.. 10-20% 

'1lUfl~I'llfil'W 

73 2549-11 Leaf blight KHRD15_1.1_06UBN 
.. 10-20% 

'1lUfl~I'llfil'W 

74 2549-11 Leaf blight KH1.2_06UBN 
.. 10-20% 

'qUfl~I'llfil'W 

75 2549-99 Leaf blight PB 1.3_06UBN 
.. 10-20% 

'1l UflT1'llfiIU 

76 2549-67 Leaf blight HDRD6_2.1_06UBN '" 10-20% 
'1l UflT1'llfil'J 

77 2549-722 Leaf blight SRTRD15_3.2_06U BN 
.. 10-20% 

'1lUflT1'llfil'W 

78 2549-752 Leaf blight SRT8.2_06UBN 
.. 10-20% 

'1lUflTl'llfil'W 

79 2549-138 Leaf blight PBRD15_15.3_06UBN 
... 10-20% 

'1l UflT1'llfilU 

80 2549-40 Leaf blight KHKD4.1_06UBN 
.. 10-20% 

'1l Ufl j'I'l1fil'W 
> . , 

• r::liilJ~'11~JtUllHlJ'iI~hf'1"11n 1 = ln~illw~ 1-5% 1I'i1~~uYi1lJ~1'1 3 = lnl1lllWft 6-12% 1I'i1~Y1wYi1lJiil'1 5 = lnl1lllWft 13-25% 

'lI'i1~~U~llJih'1 7 = ln~1LlWfj 26-50% 'lItl~~U~1lJiil'1 9 = lni11LlWft 51-1 00% 'lItl~~U~1lJ1i)'J llft::mlJ ll,x~'~ltJi~llJ 

7 

7 

7 

5 

5 

7 

7 

5 

5 

7 

7 

7 

7 

7 

7 

7 

7 

7 
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..., ..,. Q; 

3. 2 nl'a~nlPllPlb'el'tH'fl 

! . I ~ !.J 

1~n1J'~n(i)~b'~'WL1l'll1l~L~1l1f1~n1J''lJ1l~ Ausubel LL~~Ab\J~ (2002) ;~ni'W(?l1l'Wr;l~\l '111 
I ~ !.J 

bAb~\lL~tJ'd'lJ1l~L~1l X. olyzae pv. olyzae LLr;i~~11lb'[jL~Yl~lL~tJ~1'W1l1V11nVl~ 'd (Luria-Bertani 

broth) dJ'WL'd~l 4S i'db~~ ~1lruVlJliJ 2S
c
.'[j 91mr'W(i)(i)~1J''C1:;'C11mLUAVlb~tJ~b(?lLL~'d~J11~1'W 

, '" " 

VI'C11l(i)'lJ'Wl(i) 1.5 ml lJlhJVI~'WLVI~tJ~~A'dl~L~'d 5,000 J'1lu J;i1l 1nVl LthJL'd'C11 2 'W1V1 (i)(i)~'d'W~ , " 

dJ'W'lJ1l~LVI'C1'd1l1ln L~~ TE Buffer (10 mM Tris-CI, 1 mM EDTA) m~lru 567 1-11 10% SDS 

m~lru 30 1-11 LL'C1~ 20 Illg/ml Proteinase K m~lru 3 1-1 1 L'lJthl,xe.J ~ ~ n'WLL~'d Ulhhj~Lthm'C11 

60 lnVl ~1lruVlJliJ 37°'11 L~~ 5 M NaCI m~lru 100 1-11 LL'C1:; CTAB solution (10% CTAB in 
, 'IJ 

0.7 M Nacl) m~lru SO 1-11 L'lJthl,xe.J~~n'WLL~'dUlhhj~ LiI'W L'd'C11 10 lnVl ~~ruVliJiJ 65°'ll L~~ 

chloroform : isoamyl alcohol (24 : 1) m~lru 700 ~iI L'lJf.h 1 ,xe.J ~ ~ n'W LL~'dUl hJm-j'WLVI~m~ 

A'dl~L~'d 13,000 J'1l UJ;i1l'W1V1 LU'WL'd'C11 20 'W1V1 (i)(i)~'d'Wl~rJll 'Wu'WhJl~ VI 'C11l(i) lV1 lJ L~ ~ 
'IJ 

phenol :chloroform: isoamyl alcohol (25:24: 1) m~lru 700 1-11 L'lJthl,x e.J ~ ~n'WLL~'dUlhJVI~'W . 
LVI~m~A'dl~L~'d 13,000 J'1lUJ;i1l1J1Yi L'U'WL'd'C11 10 'W1Yi (i)(i)~1J''C1~'C11tJ~'d'Wl~rJll'WU'WUlhn~ 

'IJ 

VI'C11l(i)lV1lJLL~'db~~ isopropanal (-20o'll) 0.6 bYh'lJ'el~m~lru~'d l Jl~~ (i)(i)~1 Yl ~nVl'C1 'el (i)hJ~ 11,x 
" 

'W1V1 LiI'WL'd'C11 10 'W1V1 f11ltJ 1 LYl'lJ'el~L"1'C1'dl~'el'elm~~~llJ1,x(?l~n1l'W~(i)hJ rJl'dm~~ 70% ethanol 

m~lru 500 1-11 Yl~nVl'C1'el(i)hj~ILUI1 2-3 A¥~ uI1um-j'WLVI~tJ~~A'dl~L~'d 13,000 J'1lu J;imnVl 
~ ~, 

dJ'WL'd 'C11 10 'W lV1 L Yl ~'d'W 1~-Yl~ ~~1~ llJ1,x r;l~ n'el'W~ (911 u rJl'd tJ -Yl~ (?l ~ n1l'W 1,x LL ,x~VI'el ru VlJl iJ,x1l~ LL~ 'd 
• 'IJ 

L1i1~J TE Buffer m~lru 100 IJI L'lJthl,x bu 'WL~'elb~tJ'dn'WL~~ RNase (100 mg/ml) ili~lru 1 IJI 

L'lJthl,xe.J~~nml11uu~~ 37
v
'll LilUL'd'C11 60 'W1V1 m'd9~1lUe.J'C1nl~~n(i)~L~m1lrJl'dtJ1fi 

electrophoresis b(i) tJH' 0.7% (w/v) agarose gel 1'W 1 x TAE Buffer ~1 J' 'C1~'C11 tJ ~L~'W L1l~lrJl9~ 
, " 

Lnurm~nYi'elruVlJliJ -20o'll 9'Wn~19~Hl'Wn1J'Yl(i)'C11l~i'WJ;i'ellu 
, 'IJ 

.,. .. ., 
3.3 nI'a'Jbl"l'al::;'\!IlPl'Jtl RAPD-PCR 

Yl(i)~1l UVlI1Yl n~1lf~LVI~I~~~1'Wn1nLtJnA'dI~LL(?lnJ;il~'lJ1l~L~'el X. oryzae pv. oryzae 

91'W'd'W SO l 1lb'1lL'C1Yl 9 1 nlYln~1lf~i1~Ir;lU LU~u ~~~lru 10 LU~91'W'd 'W 5 7 1Yln~1l f (Pacific 

Science Company, LTD., Thailand and Genset Oligos) L(i) tJ l-DrJ~ PCR l'WVI'C1'el(i)'lJ 'WI(?J 0.2 

rnl (PCR microtube) H'LA1'el~ PTC-l00 Peltie r Therma l (USA) ~'d lm~~~Hl'WuDmtJ1 PCR 

m~l['lJ' 25 IJI u~~n1lurJl'dtJ lx Taq DNA polymerase buffer (Fermentas, USA), 1.5 mM 

MgCI2 , 0.2 mM dNTPs, 5 IJM primer, 1 U Tag DNA polymerase (Fermentas, USA) LL 'C1:; 
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~ , ~ 

"" q • ~ 
(?H'f)i~L'f) u ~lJlrtJ 50 ng 'l1Uf'l'f)Un1n~lJ~I U'"JU~L~U L'f) 1-n~ln~h(9]'f)flYil..:J 1 ~..:Jt194° 'l! 5 U1Yl 

~li~'"JiJ 1 ~'f)UUDnhJ1 94° 'l! 1 inYi 36
c
'l! 1 iJ1Yi 72

c
'l! 2 inYi ~IU'"J1J 40 ~'f)UUDnhJ1 LL~::: 

72"'l! 5 inYi ~li~'"JtJ 1 ~'f)UuDn1m ~lnl~(9]~'"J911'f)ur,J'iH . .J~(9] PCR ~1~~'"Jtl~~ elec trophores is 

l(?1tlH 2% (w/v) agarose gel11J 1 x TAE Buffer LL'~:::1.jjm:::LL111yh~1 80 l'"J'i'i~ Lth~L'"J'i'i1 180 

inYi 11Jn1~(9]n911'f)uHc.J'i'ic.J~[rl PCR mlJ1C1J 5 ~I c.J11lJn1.J loading Dye mlJlru 1 ~I ~1n1~ 
, , 

, 'lI Q/ d Q w ..::.I~ i/ 'l.I ..::!"I 

'tHllJ(?1 '"Jtl etllidium bromide UUYlnil l~(?1 L'f)UL'f)Yl bl?i(?1'"JmA~'f)..:J gel documentation analysis 

set (BIORAD, USA) l(?1tl9:::~lnlnmtlULYitiUnU DNA molecu lar we ight markers, 

GeneRuler Ti.\ 1 kb ladder (Fermentas, USA) 

.,. ..... 
3.4 n1~'JbFl~l~VWI'JtJ rep·PCR bb~~ IS-PCR 

1~nlJ'f)f~iJA'"JllJ~IL~I:::n1.J~'"JU repetitive DNA sequence "lI'f)..:JL~'f)LL1.JAYiL1tl1~LLri 

REP ERIC LL'i'i::: BOX LL'i'i:::'t~nlJ'f)f~~IL~I:::nmhu insertion sequence IS1112 "lI'f)..:J 

X. oryzae pv. o/yzae 't~LLri JEL ((9]1~I ..:J~ 3.2) 't~V.llJl1-nun1nLtlnA'"JllJLL(9]nlYil..:J~:::\,dl~ 
>-

't'f)l'l!L 'i'i Yl"ll'f)..:JL~'f) X. o/yzae pv. oryzae uDn1m rep-PCR LL'i'i::: IS-PC R ~ILU~'i'i'f)(?1"l1Ul(?1 0.2 

III I HLri~'f)..:J PTC-100 Pelt ier Therlll al (USA) ~'"Ju~11lJ~l-ni~uDn1m PCR mlJl(9]~ 25 ~I 

u~:::n'f)1.J~'"Jtl 1 x Taq DNA po lymerase buffer (Fermentas , USA), 1.5 mM MgCI;; , 0.2 mM 

dNTPs, 25 IJM lYi'f)'t~nlJ'f)f. 1 U Tag DNA polymerase (Fermentas, USA) LL'i'i::: ~L~UL'f) 
" , 

mlJlru 50 ng uDn1mYi1nl~~I?iLLU'i'i..:JlJ191 n Thwaites LL'i'i:::Flru::: (1999) 'l1U(9]'f)Un1nV;lJ 

~IU'"Ji~~L~UL'f) H~I~lnLln'f)flYil..:J 1 ~..:Je 94°'l! 7 U1 Yi ~11J'"JU 1 ~'f)uuDn1tl1 94°'l! 1 U1Yi 52, 

44 , 53 LL'i'i::: 62° -n 1 U1Yi ~I'Hf1.J ERIC REP BOX LL'i'i::: JEL l~~LlJ'f)f frl1lJ~I~U 65°"n 8 i~IYi 

~IU'"JU 30 ~'f)uuDn1m LL~::: 65°'l! 15 U1Yi ~IU'"JU 1 ~'f)uuDmtl1 ~1n1~(9]~'"J911'f)U~~~~L1l 

PCR ~'t~~'Jtl~~ electroplloresis ll?itlL-D 2% (wlv) agarose gelLu 1 x TAE Buffer LL~:::H 

m:::u11hHh 80 'h'i'i~ LUiJL'J'i'i1 180 U1Yi 1tJnl~(9]~'J9 11 'f)uH~'i'i~~(9] PCR mlJlru 5 ~I ~11lJnU 

loading Dye mlJlru 1 ~I ~1n1 ~t.l'f)lJ~'Jtl ethidium bromide UtJYinill~~L~tJL'f)~'t~~'JmA1'f)..:J 

gel donJillentation analysis se t (B IORAD, USA) ll?itl9:::~ lnl nmtl1.JLYltl1.Jn1.J DNA 

molecular weight markers, GeneRule r™ 1 kb ladder (Fermentas , USA) 



rW'~1-!lVi 3.2 ~1(?)ULU~'lJ!l~ rep-prilll er sets (REP ERIC LL~~ BOX) LL~~ IS1112 

primer- se t (J EL) 

~~~ o '" '" "" ~1(?)ULU~ L'eln~1~!l1'1!l'l 

REP1 R-I 5' III1CGICGICATCIGGC 3' 
Louws bb~~flru~ 1994 

REP2-1 5' ICGICTTATCIGGCCTAC 3' 

ERIC1R 5' ATGT AAGCTCCTGGGGA nCAC 3' 
Adhikari LL~~flru~ 1999 

ERIC2 5' AAGT AAGTGACTGGGGTGAGCG 3' 

BOXA1R 5' CT ACGGCAAGGCGACGCTGACG 3' 
Louws bb~~flru~ 1994 

BOXB1 5' TTCGTCAGTTCT ATCT ACAACC 3' 

JEL 1 5' CTCAGGTCAGGTCGCC 3' 
George LL~~flru~ 1997 

JEL2 5' GCTCT ACAA TCGTCCGC 3' 

18 

'lJ!l'l~U l(?)tJ~1U"JblJ f11 1WLUU'lJ!l'l Dice ~C9ln~~'lJ!l'l~V~m!ll(?)tJ!l1PTtJ~fi Unweighted pair 

group method witll aritllrnetic means (UPGMA) li?ltJL·irli.Jmm~ PAST, version 1.13 

, ~ 

vh n1~A i?l L~!l nLLC'lU ~ L~UL!lYliJ f01"J1~r.l1 L Yi1~1 'WLL~~~n~~'lJ!l'l L~!l X. oryzae pv. 

oryzae l~LLri lYin~!lf SPC_22 r,nn~~~ 1 91'W"J'J 1LLrlU LL~dYin~!lf SPC_30 r.nn~~~ 3 

91U"JU 2 LLrlU~ 1vh n1 ~~ Lfl n ~~.,n ih (?)U L U ~ l(?)tJ n1 ~r;i (?) LLrlU ~ va 'Wb!l Vl1 n1nLtJ n ~ di'WL!lL,x 

U~~Ylil(?)tJH' QIAquick Gel Extraction Kit (QIAGEN , Leusden, Netherlands) ~1~L~'WL!l~ 

U~~YliLL~"J~1~::;~1tJL'W TE Buffer (10 111M Tris-HCI pH 8.5 1 rnM EDTA) m~1ru 30 ~I ~1hJ 

~ LPI n::;~ ~ 1 (?) U ~ L ~ 1JL!l LL U UYl f'lYl1..'J L~ tJ"J l(?) tJ VI l.h tJ~~ tJ'lJ!l'l fl rtJ~ LL Yi Yl tJ P11 ~!11 f b'l Yi m U1 ~ 
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nJ.Jl~1J~ ~')mfl~!l-,'J~bfOln::;'; ABI31 00 Applied Biosystem HhJmm'J.J Chromas version 

1 . 4 5 1Un1~'fi l iJri l '8!lnJ.Jl1iJnJbb1J1J'lJ'el-,'J fluorogr·aphs .., 

n1~!l!lmb1J1JtJ.J b~~'i'l u·11!l-,'J~J.JltJ 1~J.J191nn1~~1 PCR 1 ~nJ.J'elf91n~I~1J~ b~'Wb'8~1~ 

"lIn 3.6 t(1)tJ1-ni:umm'J.J Primer3 bb'i'l::;1i-,'Jlu~-,'JbAn::;';~ BSU (Bio Service Unit , Thailand) n1~ 

'Vl(1)~!l1JbJ.Jl.'i'ln'i'lbA1'8-,'J~J.JltJ9::;HL'VlA\lA PCR 'I111'W~'i'l'el(1)'lJ'Wl(?) 0.2 rnl (PCR rnicrotube) H' . 
bA1!l-,'J PTC-l00 Peltier Thermal (USA) 1i,)lUJ~J.J~1-n'WUDmm PCR mJ.J1Vl~ 25 [.11 

u~::;n!J1J~')tJ lx Taq DNA polymerase buffer (Fermentas , USA), 1.5 111M MgClo , 0.2 mM 

dNTPs, 1 [.1 mol ~'81~nJ.J'8{ 1 U Tag DNA polymerase (Fermentas , USA) bL'i'l::;~b~l.lL'8 
", " 

mJ.J1Cl.l 50 ng b(?)tJ1l.lbL~'i'l::;il.lVl'8'Jn1nYiJ.J~Il.l,)l.l~b~'Wb!l HYnnih!?l'8f~l-,'J 1 ~-,'J-n 94°"Jj 5 

'Wl~ ~1'W,)'W 1 ~'81JUDmm 94°"Jj 1 'Wl~ 53
c

"Jj 1 'Wl~ 72°"Jj 2 lJl~ ~1'W,)'W 30 ~!l 1JUDmm 

bb'i'l::; 72°"Jj 10 Ul~ ~1'W,)'W 1 ~'81JUDmm 'I11nl~!?I~,)9~'el1JeJ'i'leJ~!?I PCR ~l~~')tJ~~ 

electrophoresis b(1)tJH 2% (w/v) agarose gelb'W 1 x TAE Buffer Lb'i'l::;Hm'::;bb~1YHh 80 

b,)'i'l~ bll'WL')'i'l1 180 Ul~ hJnl~I7l~,)9~'81JHeJ'i'leJ~17l PCR ml-.nru 5 [.11 eJ~J.Jn1J loading Dye 

mJ.J1 Cl.l 1 [.11 Yhn1~tJ!lJ.J~')tJ ethidiulll bromide u'WYinJll~~dil.lL'8~1~~')mfOl1'8-,'J gel 

documentation analysis set (BIO RAD, USA) b~tJ9::;'I11n1mn-tJ1JL~tJ1Jn1J DNA molecular 

weight markers, GeneRuler -'" 1 kb ladder (Ferillentas, USA) 



.d 
tJ 'VI 'VI 4 

... d' 

4.1 e.J$ln1'a'JbA'a1~VI RAPD-PCR rep-PCR bb$l~ IS-PCR 

!.i I I "'" , . 

l'YIfblJ'flfbvll'tI'W Y1~llJl~biH\YllJ~lU'dU~U~bii'Wb'fl"lJ'fl'lb;'fl X. oryzae pv. oryzae lrJl f)1?1bU'W 

~ltJ'd'WbbbllJ ~ bii,Jb'fl 179 bbbllJ (l?lln'l~ 4.1 ) 1 'YI nlJ'flf~lV1~lJ rep-PC R (3 1 i?ll 'YInl-J'flf) bb~:: 

IS-PCR (1 'lli?ll'Y1nl-J'flf) l~~l'W'd'JbbbllJ~bii'Wb'fl~'dlJ 79 bbbllJ (mn'l~ 4.2) ;'l91nl'Y1nl-J'flf , 
i ' 1 i ' "... "... I 

Yl'lV1lJi?I 1 5 l'YI~blJ'flfYliJ"lJ'W1(?)11l'lbb~ 0.2 ~'l 5.5 kb lrJl~l'W'd'WbbbilJ~bii'Wb'flYl'l~'W 258 LLbilJ ~'lLU'W 

Polymorphic band ~'lV1lJi?I l'Y1nlJ'flf SPC_83 1~~1'W'd'WbbbllJt'J'fltJ~~i?lLvl1nlJ 9 LLbiU ~'d'Wl'Y1~ 

LlJ'flf SPC_24 1 ~~1'W'd'WbLbiUl-J1 n~~ i?I Lvllnu 28 bbbilJ ( Jl1'Y1~ 4.1-4.1 5) 

nr~ 
• <V 

~1'W'd'WbbbiU DNA 'Clli?1UbU~ 

SPC_07 5' GGTGACGCAG 3' 20 

SPC_10 5' CTGCTGGGAC 3' 12 

SPC_22 5' TGCCGAGCTG 3' 17 

SPC_23 5' AGTCAGCCAC 3' 23 

SPC_24 5' AA TCGGGCTG 3' 28 

SPC_29 5' GGGT AACGCC 3' 18 

SPC_30 5' GTGA TCGCAG 3' 16 

SPC_43 5' GTCGCCGTCA 3' 13 

SPC_79 5' GTTGCCAGCC 3' 13 

SPC_83 5' GAGCCCTCCA 3" 9 

SPC_85 5' CTGAGACGGA 3' 10 

~'dlJ 179 
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nr~ o "' 0 
"" c; 

'C1lC;)'UL'U~ '<ill 'W,)'WLL b1 'U c;) L 'fl'W L 'fl 

REP1R_1 5' IIIICGICGICATCIGGC 3' 
11 

REP2_1 5' ICGICTTATCIGGCCTAC 3' 

ERIC1R 5' ATGT AAGCTCCTGGGGATTCAC 3' 
25 

ERIC2 5' AAGT AAGTGACTGGGGTGAGCG 3' 

JEL 1 5' CTACGGCAAGGCGACGCTGACG 3' 
23 

JEL2 5' TTCGTCAGTTCT ATCT ACAACC 3' 

BOXA1R 5' CTCAGGTCAGGTCGCC 3' 
20 

BOXB1 5' GCTCTACAA TCGTCCGC 3' 

J',)~ 79 



i'W: L , 2 3 04 5 6 7 8 9 10;1 L 12 13 '04 15 16 17 18 1920 21 22 L 23 204 25 26 21 L 215 29 30 3112 33 34 35 36 3. 36 L 39 ., 41.Q 043 44 ~5 46 4. -4S ~9 L 50 5152 53 L 54 55 56 51 sa 59 60 616263 601 65 66 67 65 L 69 707172737.7576 i7 787980 

1l1'Vi;l4.1 nJmJl.JLL(ll.J~L.a\JL'el~'el'lL"li'el Xanthomonas oryzae pV. oryzae 
" 

1~nl-J'elf SPC_07 LLm 1 - 80 LL(ll.J LL~(;1'1e.J"H.J~[;l PCR IOnm 

LLm L ~'el GeneRuler™ 1 kb ladder (Fermentas, USA) 

% L , 2 3 4 5 6 1 8 9 10 11 L 12 13 1~ 15 16 17 18 19 20 21 22 L 23 24 25 26 27 L 28 29 30 31 32 13 34 35 36 J1 36 L 39 40 ~ 1 42.0 44 45 46 4i 48 49 L 5C 5~ 52 53 So4 L 55 56 51 58 59 60 6: 62 G3 &l 65 66 67 L 68 69 7<! 11 n n 1<1 75 76 n 78 79 80 

..... z.) .... &ZG! .... h&h?~:z.&:!,iii 

Xanthomonas oryzae pv. oryzae ~'11-if 1~~Ll-J'elf SPC_1 ° LLm 1 - 80 LL(ll.J LL~(;1'1e.J~e.J~[;l PCR '"l1nL 
..,j.1 ..... 

111 'Vi 'VI 4.2 ~uLLl.Jl.JLL(ll.J(;1L'el\JL'el~'el'lL 
" .... 

LLm L Fl'el GeneRuler™ 1 kb ladder (Fermentas, USA) 

Xanthomonas oryzae pv. oryzae 
.... 

LLm L Fl'el GeneRuler™ 1 kb ladder (Fermentas, USA) 

1~~Ll-J'elf SPC_22 LLm 1 - 80 LL(ll.J LL~(;1'1e.J~e.J~[;l PCR '"l1m"li'el[;l1l-J[;l1n'lVi 3.1 

tv 
tv 
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:...,..' L 1 2 3 411 & a 7 e 9 10 1 1 1213 , .. L 1a 1& 11 ,,, 19 20 21 22 23 2 " 2& 26 27 2& L ~ 30 31 32 S3 3C 3~ )IS J7 JI!II 39 ..0 AI L "2 43 C4llCO <Ie .. 7.." .. . ~ a, 52 &3 I5A L "~~7 sa !59 60 6 162 53 .... M H 67 L 68 89 70 7 1 72 13 U. ~ 767778 79 eo 

U~'" ,~~;::: 

cal Q a .x .J!ll ... ... 
111 'Vi 'VI 4.4lUmJtJLLrltJ~L'tlt.!L'tl"ll'tl-WJj'tl Xanthomonas oryzae pv. oryzae "l!~1"l! ~~L~'tl~ SPC_23 LLrI'J 1 - 80 LLCltJ LL~~~e.J~H.J~j;J PCR "I1nL"l!'tlj;J1~j;J"1~'N 

.... 
LLCl'J L 1'I'tl GeneRuler™ 1 kb ladder (Fermentas, USA) 

111'Vi;l4 . 5lULLtJtJLLCltJ~h~t.!L'tl"ll'tl~Li'tl Xanthomonas oryzae pv. o';z~~-~~H' l~~L~-'tli SPC_24 LLCl'J 1 - 80 LLCltJ LL~~~e.J~e.J~j;J PCR "I1m~'tlj;J1~m~1~~ 3.1 

.... 
LLCl'J L 1'I'tl GeneRuler™ 1 kb ladder (Fermentas, USA) 

L 1 2 3 .. ~ 6 7 I! 9 10 11 12 13 14 L 15 16 17 18 19 20 21 22 2 3 2 411 2!! :.fi 27 ~'8 L?9 l(J 3 1 32 33 34 -" 36 37 38 :)9 40" ~ L 42 "3 44 4 5 "6 47 C8 "9 ~ L SolS S6 5751!! 59 60 6' &2 63 6A &5 &6 r;r L 6889 70 1 1 72 73 7" 75 7& 77 7879 1"0 

.,j • I ..... 
111 'Vi 'VI 4.6 luLLtJtJLLCltJ~L'tlt.!L'tl"ll'tl~L 

.... 
LLCl'J L 1'I'tl GeneRuler™ 1 kb ladder (Fermentas, USA) 

,¥. 4U;; ~1t .• _ A,UifiiiiJJIX &&tiK ... 

l~n~'tlf SP _29 LLCl'J 1 - 80 LLCltJ LLM1~e.J~e.J~j;J PCR "I1m~'tlj;J1~j;J1~1~~ 3.1 

N ...., 
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" , 
1l'l'WvI 4. 7 ~ULLUULLClu~h~iJL'a'lJ'a..:J L"ii'a Xanthomonas oryzae pv. oryzae 

" 
LYim.J'af SPC_30 LLCl'J 1 - 80 LLClU LLM)..:J~~H.J~j;] PCR "I'lnL~'aj;]'l~m~'l..:JVl3.1 

LLCl'J L ~'a GeneRuler™ 1 kb ladder (Fermentas, USA) 

..... .... .- ~ • ..-. ...... ~ ...... __ .... _ ............ , ... ... -... _ .... -.0 _ ~ "" ......... ~ 64 L e6 bfj; 67 68 .,y 60 5 1 52 53 ... 56 ..... L . -, 68 68 7'0 71 72 n 7 .. 7" 78 '7 7 8 7V eo 

Eik i . £U iSJ&i1&ti. ;. 2 

.... 

.c.I .q a .: J 1I. ~ ... 0l:Il ----~--------------~ .J 
1l'l'W'VI 4.8lULLUULLClUV1L'aiJL'a'lJ'a..:JL"l!'a Xanthomonas oryzae pV. oryzae "l!..:Jb ~Yin~'a~ SPC_ 43 LLCl'J 1 - 80 LLClU LL~V1..:J~~~~j;] PCR "I'lnL"l!'aj;]'l~j;]'ln..:J'Vl 3.1 .. 

LLCl'J L ~'a GeneRuler™ 1 kb ladder (Fermentas, USA) 

L 1 2' 3 .. 6 6 l' e 9 10 11 12 13 I" L HI 16 17 18 "20 21 ~ 23 2 4 25 2fJ 27 21!1 L 29 JIO 31 3 2 33 304 J6 l6 37 58 19 4() ., 4 2 L &3 • .4 4!1 A6 47 .a 49 l!IO 51 So:! ~ L &it ~ ~ ,57 58 " &0 61 62 6:s .. e 66 L 1i7 M 89 TO 71 T2 73 74 n 76 T7 78 19 ao 

MW = 

...a ... .. J' .t " ~ tr . ... "'~'J' ..J 
1l1'W'VI 4.9lULLUULLClUV1L'aiJL'a'lJ'a..:JL"l!'a Xanthomonas oryzae pV. oryzae "l!..:JL"l! ~Yi~L~'a~ SPC_79 LLCl'J 1 - 80 LLClU LL~V1..:J~~~~j;] PCR "I'lnL"l!'aj;]'l~j;]'ln..:J'Vl 3.1 .. 

LLCl'J L ~'a GeneRuler™ 1 kb ladder (Fermentas, USA) 

IV 

""" 
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.aI Q CJ J' .4 "1 .. .::. J' .J 
1l1'WVI 4 .10 lULL1JULLClU(;)L'El'WL'El"lJ'El'lL'l!'El Xanthomonas oryzae pv. oryzae 'l!'1L-n Yi~Ll.J'El~ SPC_83 LLCl'J 1 - 80 LLClU LL~(;)'1~H'HH'l[;l PCR r.nm'l!'El[;l1l.J[;l1n'l'Vl 3.1 

... 
LLCl'J L r1'El GeneRuler™ 1 kb ladder (Fermentas, USA) 

I""") L;....' _ __ _ 
2. L 2930 S3U~ K !l7:JaH.o41 L 4243 "41501847" ••• 00 !l 1 &2e3 &.t L ~ !!iII!lTN5960el82 ."twaeee L .7M.9l'071 T27'!lT"7~7. n78 7'80 

'OM ,!! 
.'H"J ~$ 

i . • -ALL La at .44.*-. 

111 'W vi 4.11 lULLUULLClU~L~'WL'El"lJ'El'lL~'El Xanthomonas oryzae pv. ~ryzae ;~;H 1Yinl.J'Elf SPC_85 LLCl'J 1 - 80 LLClU LL~(;)'1(:.J~(:.J~[;l PCR r.nm~'El[;l1l.J[;l1n'l~ 3.1 

... 
LLCl'J L r1'El GeneRuler™ 1 kb ladder (Fermentas, USA) 

.aI ,q ct .J' .4 !.I 1 .. .Q.J'.cJ 
1l1'WVI 4.12luLLUULLClU(;)L'El'WL'El"lJ'El'lL'l!'El Xanthomonas oryzae pv. oryzae 'l!'1L-n Yi~Ll.J'El~ REP LLCl'J 1 - 80 LLClU LL~(;)'1(:.J~(:.J~[;l PCR r.nm'l!'El[;l1l.J[;l1n'l'Vl 3.1 

... 
LLCl'J L r1'El GeneRuler™ 1 kb ladder (Fermentas, USA) 

N 
Vl 
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rep, L 1 2 3 L ~ ~ 6 7 S 9 10111213 ' 04 L !5 1617 18 1920 2122 2') 204 2e L 26 272829 JO)1 12 J3 304 J6 l6 L 37 3lI J9 040 4142 043404 4S 46 47 L 48 049 ~ 5115253 L ~ 56 5657 58 M 60 61 626J 604 ~ 66 L 67 68 69 707172 7374715 7677 7879 !K) 

:;:; 

.... 

cal Qla J' d.!:,A1 r c. J' oJ 
111'W'VI 4.13XULLUULLtlUI1lL!l'WL!l"1J!l-.lL"l!!l Xanthomonas oryzae pV. oryzae "l!-.lL"l! ~Ylm.J!l~ BOX LLCl'J 1 - 80 LL~I1l-.lCH'HH~~ PCR "nm"l!!lml.J~1~1-.l'Vl 3.1 

.... 
LLtl'J L rl!l GeneRuler™ 1 kb ladder (Fermentas, USA) 

L I 2 J L .. 5 L 6 7 a • 10 II 12 13 '" 15 16 L 17 18 " 20 2122 23 24 25 215 27 L 28 29 JO Jl 12 13 34 )5 J6 J7 37 L J8 J9 4Q 41 42 434445 46 4748 L 49 so &152 53 L ~ 55 565751:1:59 60 &I 626364 65 66 L 616869 70 71 12 7J 74 75 76 n 78 79 IJJ 

Xanthomonas oryzae pv. oryzae ~-.lH LYlnl.J!lf ERIC LLCl'J 1 - 80 LL~I1l-.leJ~eJ~~ PCR "nm 
.aI • I cI a 

111'W'VI 4 .14 ~uLLUU LLtlUI1lL!l'WL!l"1J!l-.lL' 
" 

LLCl'J L ~!l GeneRuler™ 1 kb ladder (Fermentas, USA) 

;C'fll L 1 2 L 04 5 6 7 8 9 10 11 12 13 14 L 1~ 16 17 18 19 20 21 22 23 2A 25 L 26 27 28 29 30 31 32 33 J.4 35 36 L 37 311 39 40 4 1 42 4J 44 45 46 47 L 048 49 ~ 51 $2 53 54 L 55 56 57 58 59 60 61 62 6J 64 65 66 67 L 68 69 70 11 n 73 74 75 76 17 78 79 80 

,.".$ s::::aw:a=_, .... f] 

HOO 

.aI ci a Ji' 
111'W'VI 4.15 ~ULLUULLtlUI1lL!l'W L!l"1J!l-.lL"l!!l Xanthomonas oryzae pV. oryzae 

" 
Hf LYlnl.J!lf JEL LLCl'J 1 - 80 LL~I1l-.leJ~eJ~~ PCR r.nm 

LLCl'J L ~!l GeneRuler™ 1 kb ladder (Fermentas , USA) 

tv 
0\ 
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1.- 9. ' I l' 

9~n~~ b~tly].,:J'\UJ ~ SO ltl b'Jjb~'r'l ~lYi1 nI),9~ n~~b~tJl~ A111.,:J ~.,:JtJbb~:;9.,:J"v11'~vh11 nlnniJ b~tl , , 
. \ , 

ev cv cv.:::;:,l 0 q.:::S 

bb~:;9 ~ 1?l1 ~J9 ,1"v1'J (?l'r'l'r'l1 n1 ),bnU b'lltl 

r.hu'Ju 3 n~~ ~),:;~iJA'J1~b"v1ijtlU O.SO (Jl1Y1~ 4.16) Hlbbrl , 

n-&ld-J~ 1 '\.h:; n tliJci1'JtJb~tl 61tlb'Jj b ~'r'l 91n 4 9.,:J"v1 1'(?l Atl "v11Jtl.,:JA1tJ (NKI3) ~lU19b'"l1ry · 
(ANC2) ~n~1"v11), (MDH3 MDH4 bb~ :; MDH S) bb~:; ~iJ~D1~ (UND9) 

· ~ 
n-&ld-JVi 2 '\.h:;ntluci1'JtJL~tl 191!lb'Jjb~'r'l 91n S 9.,:J"v11'(?l Atl 'lJtlUbbrlkl (KKN1 ) ~n(?l1 "v11), (MDH6 · ' 

bb~:; MDH7) UA),YJU~ (NKP2) ~tlm~1?! (Roiet2) 'rJ~)'D1~ (UND2 bb~:; UND3) ~n~klA)' 
d 

(SKN4_4 bb~:; SKN4_6) 'rJiJ~n'llD1'J (KHK1 -UBN KHK2-UBN KHK3-UBN KHK4-UBN 

KHKS-UBN KHK6-U BN KHK7-UBN KHKS-UBN bb~ :; DC 1-UBN) bb~:; ~1kl'r'lf (SRN4) . 
· " n-&ld-JVi3 '\.h:;n tlu~'Jm~tl 21tlb'Jjb~'r'l 91n9.,:J"v11'~"v1kltl.,:JA1tJ (NKI1 and NKI2) 

• 
~ , 

b~tl9 1 ntJ 2548 ~l~l)'mbiJ.,:Jtltlmll1Jn~~ 'l ~~l iJ'JiJ 6 n~~ Vh:;~iJA'J1~b"v1ijtlU O.SO 
, q 

, ;-

n~d-JVi 1 '\.h:;ntliJci1'Jm~tl31tl b'llb ~'r'l 91n 2 9.,:J"v11'~ Atl ~1kl'r'lf (S RN2S_0S bb~:; SRN1 .1_0S) 

bL~:; il111~lJf (KRS 1.4_0S) 

I<RS 1.1 _0S) 

n~d-J~ 3 '\.h :;ntl iJ~'Jm~tl 21tlt'llb ~'r'l '"nn 2 9.,:J"v11'1?! Atl nlii~klf (KRS12_0S) bb~:; 1Akltl.,:JA1tJ 

(NKI2.3_0S) 

· " n-&ld-JVi 4 tJ)':;ntliJ~'Jm~tl 171tlt'llL~'r'l91n 4 9.,:J"v11'~ Atl tliJ~n'llD1~ (KHA1.1 OSUBN · ,-

KH1.9_0SUBN PB 1.3_0SUBN KHK1 .1_05UBN I<H3.2_0SUBN SRT7.S_0SUBN Lb ~:; 

SRT6.4_0SUBN) 'rJ~)'D1~ (UDN2.3_0S UDN6.2_0S UDN1 0.S_0S UDN1 7.S_0S U~:; 

UDN1 S.S_0S) ~nmJA), (SKN3.4_0S SKN12_0S SKN62_0S bb~:; SKN1 S_0S) Lb~:; ~1u'r'lf 

(SRN4.1 _0S) 

n~d-J~ 5 tJ )':;ntlU~'Jm~tl1 ltlt'llL~'r'l 91n9.,:J"v11'(?l'rJu~n'llD1~ (SRT1.LOSUBN) 

n~d-J~ 6 tJ)':;ntliJ~'Jm~tl 1 ltlt'llL~'r'l 91n9.,:J"v11'I?!'rJ iJ~n'llD1~ (KH2.2_05UBN) 
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L~'il r.nntJ 2549 ~llJlnmiJ-.:l'il'ilndJiJn~lJ l r,l91iJ'J'W 5 n~lJ ~~:;CiljJfOI'JllJL~ijmJ 0.50 

(Jll'Vi~ 418) lr,lLLn 

n1i:I-J~ 1 1h:;n'iljJr,l'JtJL~'il 11!l'i:'l!L~Yl 91n{-.:l~ir?l'iljJ~n"l!fiTW (KHRD15 1. '1 06UBN) 
q CIi - -

n 1i :I-J ~ 2 lh:;n'iljJr,l'JtH~!l 5 h'i:'l!L~Yl 91n 2 9-.:l~ir?l A'il ~n~1JfOI~ (SKNKD11_06 · 
SKNRDW_1.1 _06 SKN1 .5_06 LL~:; SKNRD6_3.3_06) LL'~:; ~1J!l-.:lAltJ (NKI1.1 _06) 

n~:I-J~ 3 lh:::n!ljJr,l'JtJL~'il 19 ht'l!L~Yl 91n 5 9-.:l~i~ A!l tJt~fi~ (YSTKD1 2_06) ~jJ~n"l!fili1 

(URRC1.1_06UBN 

!l ~~fili1 (UDNRD6 1.1 0.6) , - -

SRN(17)1 .1_06 SRNRD15_1.1_06 SRNRD6_1.1 _06 SRN(7)1.1_0.6 SRN4_1.1 _06 

SRNKD1.1_06 LL~:; SRN_SKN14_06) 

n~:I-J~ 4 lh::n!ljJr,l'Jm~'el 11!l'i:'l!L~Yl 91n~·-.:l~ir?l!lr?l~fil11 (UDNKD1 .4 06) · .-

13 n~lJ ~~:::CiljJfOI'JllJL~ij!l1J 0.50 (Jll'Vi~ 4.19) lr,lLLn 

n1i:I-JVi 1 1h:::nmJ r,l'J m~!l 51!l'i:'l!L~Yl 91n 2 {-.:l~1·r?I A!l ~nm.m~ ~iJ!l-.:lfOlltJ · " n~lJ~ 21.J~::n'eljJr,l'Jm~'el 1 l'el'i:'l!L~Yl r.nn{-.:l~ir?l!ljJ~~I"l!fil11 
• q 

n~:I-J~ 31.J~:::nmH~hm~'il 53 1!lt'l!L~Yl 91n 10 {-.:l~ir?l A'el ~jJ~n'llfil11 ¥mJL~~ ~1iJYlf 
~1J!l-.:lfOlltJ 'ilr?l~fil11 'lJ!liJlLniJ ~nmJfOI~ 'JfOI~,{~iJlJ lJn~I~I~ Ll~:: n1'Vi~hJ€ . ., 

,. 
n ~:l-JVi 4 1.J~:::n!ljJ r,l'Jm~!l 1 l!l'i:'l!L~Yl r;:nn9-.:l~ir?l~ jJ ~~I'llfiTW 

.' n ~ lJVi 51.J~::n'eljJr,l'Jm~!l 1 't!lt'l!L~Yl 91n{-.:l~i~~jJ~~I"l!fil11 

n1i:I-J~ 6 lh::n!l1Jr,l'Jm~!l 2 't!l'i:'l!L~Yl ""nn 2 {-.:l~ir?l A!l tJt?lfi~ LL'~:; !l1J~n'llfili1 · . ., 
n~lJ~ 7 1.J~::n!l1Jr,l'Jm~'el 21!l'i:"l!L~Yl 91n{-.:l'\.-6(?1~iJ!l-.:lA1tJ • ., 
n~lJ~ 81.J~::n!l1Jr,l1m~!l 6 1'elt'l!L~Yl 91n 4 {-.:l~i(?1 A'el ~iJ'el-.:lfOlltJ ~11JI9L91'1! ~n(?11~1~ 

'" LL~:: ~~~fil1J 

n~lJ~ 91.J~::n'el1Jr,l'Jm:fi!l 2 't!lt'l!L~Yl 91n 2 {-.:l~i~ A!l ~iJ!l-.:lAltJ Ll~:: n1'Vi~1J€ · . 
n~lJ~ 10 lh::n!l1Jr,l'Jm:fi'el 1 l'elt'l!L~Yl 91n{-.:l~i(?1!ljJ~n"l!fil11 

• q , ... 
n~),JVi 1 1 1.J~::n'el1Jr,l'Jm~!l 3 1!lt'llL~Yl 91n2 9-.:l~i(?1 A'el ?l1iJYlf LL~:: n1'Vi~'J€ · ,. 

n1i),J~ 12 1.J~:::n!l 1J ~'Jm:fi!l 21'elt'l! L~Yl 91n{-.:l~i(?1n1'Vi~'J€ • • 
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I ~ r ~ 

'au bb 'U'UYi 3 n1 ~9 rl n ~:i-Jn ~d-J b ~'f) brl tJ~ rl bb Vl~~Yl UlU ~'d'f) th~ b ~'f) d-Jl b th,lVl-5 n brltJ1Jl't11 '" , , 
I '!J '" 

d 0.-' Q.-' q..::.lcv I ~ 0 0 CV I d IV CV' .::l dI 

n1n~'f)n 2 ~~Vl'dl?i 'Vld-JC'l'd'f)tJ1~b'll'f)tOJ1U'd1mlnd-Jl'(11n1~tOJl?imld-J~'f) tOJ~Vl'dI?i~U~n'll:Dl1J r.;nm'll'f) 

281'f)b'm~Vl ~1d-Jl~bl~1d-J19I?ibthJn~d-J 11Jl 8 n~d-J ~~:;~U~'dld-JbVl~'f)U 0.70 (JllY~~ 4.20) 

l~bbn 

n~:I-J~ 1 1.h:;n'f)uJl'dm~'f) 11'f)b'TIb~'Vl ~d-JltOJlnU 2549 • 
n~:I-J~ 2 th:;n'f)uJl'dm~'f) 1 1'f1t'll b~'Vl ~d-J1tOJlnU 2549 

• 

n~:I-J~ 5 u~:;n'f)uJl'dm~'f) 71'f)b'llb~'Vl ~d-JltOJlnU 2549 · 
n~:I-J~ 6 u~:;n'f)uJl'dm~'f) 71'f)t'l!b~'Vl ~d-JltOJlnU 2548 · 
n~:I-J~ 7 1.h:;n 'f)u Jl'dm~'f) 91'f)b'l!b~'Vl ~d-J1tOJlnU 2547 · , " , 
n~:l-JYi 8 u ~:;n 'f)u Jl'dm~'f) 11'f)t'llb~ 'Vl Yld-JltOJlnn 2549 

• 

" , 
9~Vl1'I?i~1U'VlfiJb~'f) 121'f)b'llb~'Vl ~ld-Jl~mbtJnlJl 4 n~d-J Yl~:;~U~'dld-JbVl~'f)1,l 0.70 (Jll~ , , 

~ 4.21) 1Jlbbn 

, " , 
n~:l-JYi 2 u~:;n'f)uJl'dm~'f) 1 l'f)t']jb~'Vl Yld-J191nU 2548 · , " , 
n~:l-JYi 3 u~:;n'f)U~'dm~'f) 81'f)b'l!b~'Vl Yld-J1tOJlnU 2549 

• 
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q ~ 

bb~:; IS-PCR 
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L I<J-·,-<; I-LEN 
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JlTVfv14 .20 b~'Wt~bbm'j.J'lI'el'lb~'el Xanthomonas olyzae pv, otyzae ~1'W'J'W 281'elt'Db~Yl 
~ bnUj.J191 n~'l~rr ~'elU~J1'llD111J~·\.d1'lti 'YU'1. 254 7 ~'l 2549 ~~ ~n'i'ij.J ~'JtJ 
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1;- r I I 

bb~::; IS-PCR bb~::;Hn~~'lI'f)'lb~'i),Vll~'"llnb(9)'Wb~bbnnj[l1YfVl 4.19 ~1V11bbb1U~b~'Wb'f).VJj'jA'Jl~ 
", 

b'UYn::;b"il::;"i'l11Jn~~'Y'Iu(h h~H~'f)f SPC 22 j'jbbb1U~b~'Wb'f)'lI'Wl~ 590 bp "ilm~'f) 
r I V I 

SKNRD10 1.1 06 ~'ldJ'Wl'f)b'llb~YI.VJ9~'f)tJ1'Wb;'f)n'&'i~.VJ 1 bb~::;l'Y'1n~'f)f SPC 30 j'jblb1U~l~'WVB - - cu q -

I 'V I I I 

'lI'Wl~lh::;~lru 650 bp V1j'jWJ1~~lb'Y'll::;n1Jb;'f).VJ9~'f)~1iJn~~.VJ 3 ~'l11Jl'Y'1n~!lf SPC_30 l~.yh 

n1n~!lmbb1U~Vh\l!l~I"ilm~!l 21!lb'llb~Yl11~b~!ln'&'i~~ 3 A!l SRN4 Il(j~ UDN18.5 05 l~!l 
q -

i11~ Il mtJu b V1tJu~ 1 r;lU b U~ 'Y'IU~ 1 ~'Ji~"J)'f)'l ~ b~1Jb 'f)~1~j'j ~1 r;lU bU ~ b Vlij!l1Jni~ b~'f)i11~1 r;lU b U~ 

~'lVl~~hJm'J"i~!lUnU~I'W.jf!l~ ~ (NCBI) 'Y'IU~I~Ir;lUbu~~l~'"llnl'Y'1n~!lf SPC 22 j'jA'Jl~ 
~ ~ -

, , ", 

, .c:;:I ~ IV .r::::I I -90 ~ 0 Q Q a 
SPC_30 'Y'IU'Jl~A'Jl~bVI~'f)'WnU Enterobacter sakazakii YlAI E value 10 b~'f)'Wl"Jl'W~b!l'Wb'f) 

", 

"ilnl'Y'1n~!lfl1'l 21'Y'1nl.J!lfhJ"'In1J'~h'l"Jl~1'Y'1n~!lfl~tJ1·ifhJnLnJ~ PriJTler31~"Jl~1'Y'1n~!lf 2 
q q 

, , 
c::.. 0 IV 1.r::::I .r::::I 

~m.J~(il PCR "J)'Wl~ 278 bp ~1V1J'un~~YI 2 ((illJ'1'lYi 4.3) 
q 

... 
n1J'YI~~'f)UA'Jl~91l'Y'lI::;"J)'f)'l1'Y'1n~j'f)f1~ MG1 bb~::; MG2 n1Jb~'f) x. oryzae pv. 

olyzae ~'l 80 l!lb'llb~YI 'Y'IU~Ij'jbVitl'lbbA MG1 ~~I~IJ'b111X~~~~(il'll'Wl~ 277 bp nUb;!l 

x. oryzae pv. oryzae 1iJn'&'i~~ 1 1'Y'1n~!lf~I~I1J'b111X~~~~(il1'Wn'&'i~~'Wbb~"J)iJl~"J)!l'l~~~~(il 
q q 

~1'l'eJ!lnhJ (Jll'Y'1~ 4.22) b~!l"ilnn'&'i~ 3 Ul'l1!lb'llb~YI~Il.J1J'b1h"~~~~(il'l~bb~"J)'Wl~Ub1U~b~'Wb!l 
q 

~b~i~b!l~~"J)i~1~ 278 bp ~'JtJ~'lhjj'jA'Jl~b'U'Y'II::;b"'lI::;"'l'lnU b;!l x. olyzae pv. olyzae 1'Wn~~~ 
3 1~ (Jll'Y'1 ~ 4.23) 

J'~~ 
. ~ 

"J)'W1~llb1U DNA (bp) ~1~UlU~ 

MG1J 5' GT ACA TGCACGCCT AACGAG 3' 
277 

MG1_R 5' GCTGGCAA TCAATGAACCG 3' 

MG2J 5' GACCT AT A TCCACAACGAAG 3' 
278 

MG2_R 5 ' CGTGTTTCAAGGCTCAATAC 3' 



Group 

ibt:l 

2000 

lC~" 

zoo 

----~~~~~~~~~~~~~~~~~ 
• 5 ~ ___ ~E 

• CII a J' 4 ~... I J' I .J., 11 .J 
111~'V1 4.22ltJLLtJtJLL(ltJ~Ltl'l..!Ltl"1Jtl'lL"lltl Xanthomonas oryzae pv. oryzae "ll'l'l"ll ~Yi~Ll-Jtl~"1J~ MG1 t~mLtJ'IL"lltl[;l'll-Jn~l-JV1 ~~r.nm~'I..!t~LLnnJll'lYiV1 4.19 

dI 

LLrl'J L ~tl GeneRuler™ 1 kb ladder (Fermentas , USA) 

:ito!,,';) 

~-'--- -'- ~--"-~ ~ 
J, '1 U Ii U " '1'1 a U 21 Z" U 5i" L n II U U"'2 10 ." H " 1J 1i 1Ci 11 U L U 10 H "2 U •• U 11 :<4 a :n,. ,. L i.i. U l:::., u :u , t "'7 f , " u :to 71 .0 f: U.l4 

<:llOO 

l ~ OO 

zs. 

_ ~ ct J' .4 ~... I J' I .J., 11 ,J 
111~'V1 4 .23 ltJLLtJtJLL(ltJ~Ltl'l..!Ltl"1Jtl'l L"lltl Xanthomonas oryzae pV. oryzae "ll'l'l"ll LYinl-Jtl~"1J~ MG2 t~mLtJWlitl[;l'll-Jn~l-JV1 ~~'"l'lm~'I..!t~LLnnJll'lYiV1 4.19 

LLrl'J L ~tl GeneRuler™ 1 kb ladder (Fermentas, USA) 

W 
-.I 
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d 
'lJ 'VI 'VI 5 

~ ~ 

'Vll-:J~'W~nnd-J"lJ'el-:Jl~'el X. oryzae pv. oryzae Yh1'!XmllJ~-:Jn1m~::;'"lltJl?l'J"lJ'el-:Jl~'el x. oryzae 

pv. oryzae 1'WL"lJ191111(P]!7I ~r)'W'el'elnL~tJ-:JlVlU'el"lJ'el-:J1l~~l'Vlfll'VltJ 91nnl~~m~ll~'el~-:JVld-J~ 80 
, , " 

h'[BJll~'Vl 91n 12 9-:JVlr)(?) ~YhnlnnlJ1'W~~tJ~l'J~1 3 tI (2547 2548 bl~~ 2549) d:jtel,jll~'el 
~ ~ 

VI-:JVld-J(?)d-Jl'Vhn1~~l(P]~1~~ll~~9(?)n~d-J?l1d-Jl~mlU-:Jl~'el'el'elnLlI'W 13 n~d-J '[(?)tJ9~tJ~~n'ellJJi"'JtJ 1 . , 
• I 11 I 

n~d-J1V1nJ ll~~ 12 n~d-JtJ'eltJ 1'Wn~d-J1V1nJ A'el n~d-J~ 3 (11T'r'l~4 . 19) 9~1l~~n'ellJJi"'Jm~'el~d-Jl'"lln 
q Q.I q II (V q 

~ I iI 1 iI I 

VI~ltJ 1 ~-:JVlr) W~li,l'J'W11l '[BJll~'Vl A (?) lll'W 79% "lJ'el-:J 1?l'J'eli.h-:J l~'el~ lfllJd-J1V1-:JVld-J(?) ~-:J l;'el~ 

r11 n 1 ~ ~ n ttl iJ n 1 ~ n ~ ~ 91 tJ I?l 'J 1'W b"lJ f?l111 (P] !71 ~ r)i,l'el 'd n l ~ tJ -:J l VI U'd !71 'd 'W lJ 'W l'l 'd i,l n ~ 1-:J bl ~ ~ l'l 'el 'W ~ 1-:J 
" , , 

l~'el~LrllJm91 n9-:JVlr) (?) l~tJ'J n'W ll~~tll~tJ'J n'W9~iJ (P]'Jld-Jln~ lRt.l-:l n'Wl~'dr11 n1~~ (?) n~d-J (cluster .. 
I 'i.' I '" '" 

analysis) 'i1l'J'W 1 'W~ n 12 n~d-JtJ'd tJ ~ lVl~'d fiiJ n1 ~m~91tJ 1?l'J'lJ'd-:J l~'d '[(?)tJ~ b ~'el'd~1 'Wn ~d-Jtj'dtJVI-:J 

12 n~d-J rhll'Wl~'d~d-Jl'"llnVl~ltJ 1 9-:JVlr)(?) Vl1'el1'WlJl-:Jn~d-Jfi9~d-J191n~-:JVlr)(?) l~tJ'Jn'W Vl1'eliJ 

lYitJ-:JllA 11'd'[BJll~'VllYllir'W 91n~~n1~9(?)n~d-J9:;l~iJ1Ji"~ll~'eliJn1~m:;91tJl?l'JhJ"vJn 1 ~'J'W1'W 
" " 

l"lJ l'l111 (P] I?l~r)i,l'el'd n l~tJ..:JlVl1J'el"lJ'el..:Jll~:; l'Vl fll 'VltJ 'el19iJ ~~d-J191 nD nd-J"ll1 ~"lJ'el..:J l;'el l?l'Jtl?lld-Jlnm~..:J 
" ," 

'el~li,lbd-J~(?)~uD1Ji (Sakthivel bb~ ~(P]ru~, 2001) '!l:;irUCllV11n~lbd-J~(?)~ufi~bntt!7l~m~'el91n'Vll..:J " , , 
~ L ~ 

~'Jun~l..:J lll'Wbl VI~..:J b~tJ'J nuiJ n1~.~ (?) b~'d b~'d bntt~l ~m,jl1tJtJ~ n~..:Jr111 '!X b;'eliJ nlm~:;91tJ f?1'J 1 11 
" , 

I Q...o' ~ .:!i..:S 'i..-' cv ~cv 

"vJn 1 ~'JU"lJ'd..:J b"lJ (?lillfll'l~'Ji,l'd'd nL'!lt.l-:lbVliJ'd BJl..:JM1(?)(p]~'d..:Jn1J..:Jl'W'J9tJ"lJ'd..:J Kosawang bb~:;(P]ru:; 

(2006) George bb~~(P]ru~ (1997) bb~~ Yashitola ll~:;flru~ (1997) ~n?llbVl~VI~..:J1unl~ 

m:;9 1 tJl?l'J'lJ'el..:Jb~'el x. oryzae pv. oryzae ~'el fl'Jld-J?lld-Jl~bllun1nL"l'dm~'"lltJ(?lld-JDnd-J"lll~ 
'1' i'l i' t.- l' '" " 

"lJ'el..:J b;'el l?l'Jtl~..:J 9 ~ bb ~ ~ n ~~91 tJ 1 tJ!7Il d-J,j 1 '!l~iJ U Cllln (?)ij lYl 'J d-JVl1'el ~ U(?l n VliJ n n9 :;r111 '!X b ~ 'el I?l ') tl 

ll~~m~'"l l tJl~lu'J..:Jn11 ..:J (Yashi tola, 2000) 

1.; I!~ t.-

91nn1~9(?)n~d-Jb;'el'[i11tJ~(?)tJ~bfllJb;'elblli,lVl~n VI..:J 3 tI ~'d 2547 2548 bl~:; 2549 ~lJ~l 

?lltJ~ 'W ~l ~'el~'el ~1 'W n ~d-J 1 VI C1! 11 'W"lJ'el..:J bl!?l~ ~tl9 ~ lll'W?lltJ~'W ~l ~'el~iJ n1 ~~~lJl (?) !'WbbN'el ~1 'W 
, , " 

~:;C?1lJ?l-:J A'd ~:;C?11J 7 ll~:; 9 (f9l 1 n-:JYl 1.7) ~..:J91nfl'Jld-Jmlb~..:J1'Wnln-lilr11~ltJ'lJ'd-:Jb;'ellll'W~~r11 
'IJ , 

i· 

1 '!Xi! n1~~~lJl (?)d-Jl n ~..:J lll'W~~ 1 '!Xi! n1~m~91 tI 1?l'J"lJ'el..:J l;'d L1J'W'J..:J n~l..:J l'l1d-Jlll Ji"'JtJ lb~:;nl~tJ~ n 
'IJ 

~ , 
-lil'Jvr'Wfib~ m n'Wb lIu~ iJ~"lJ'Wl (?) 1 VI nJ bb~~iJ ~~tJ ~b 'J'i'lli,ll'W~..:J ~~!?l'd fl'Jl d-J ~iJlbN"lJ'd..:J ldfl lJi" , ~ , 
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cv ~ 
5.2 ~'Jl~VI'6nn(WGll~'Vll~(VfU~n~~~'lJ'el~b'1i'el X. oryzae pv. o/yzae 

,~ 

r.nnnl J'~m~IiP1'Jl ~"vHnnmntJ'lJ!l~b~!l X. otyzae pv. o/yzae 'Ii?1m'Ylf11Jf),Vl1~~'WD , 
~ 

o/yzae ~f1'Jl~"v1~ln"v1'i'ntJYl1~ 

~'WjjnJJ'~~~~ln (Yasilitoia bb~::;f1ru::;, 1997; Ociliai bb~::;f1ru::;, 2000; Adilikari bb~::;flru::; , , " 

1999: bb~::; Leacil bb~::;flru::;, 1992) 91nn1J'~mj'lJ'iJbbUU'lJ!l~bbblU~di'Wb!l'Ii?1tJ1.jVjfi PCR-
" 

based ~1~IJ'mbtl~n~~b~!l1J1~~ 13 n~~ (1l1'Vi~ 4.19) bbM'l~~lb~'!l X. olyzae pv. otyzae 1'W 

III iP1 (?]::;i'W!l!l n b~tJ~ b VI.w!l'lJ!l~iJ J'::; b'Yl ~ 1 'YltJ n~ f1 'J1 ~VI~1 nVl~ltJ'Yll~~'WD n n~~1 n b~1JfllJ , 

bbl'1 n rfil~ nlJ!l!l n1iJ1 'Wbbr.i ~ ::;uVl1!l1 'Wrh~ tJ'J fl'Wb!l~ n9::;~th~~ihbblU ~ b~'Wb!l~ rfil~ n'W!l!l n 1iJ b ~'W 

1 'W~~Vlii?1T.)u~ J'1"llDli1b~m'iln1J'~~ bn l'1bbClU~ b~'Wb!l~1J11Oj1 n~~ 3 U n9::;'ViU~I~f1'JI~bb(?]nrfil~ 

n'iJ ~~bn!l1~1~1~i?1btl'Wn'i'i~n~I~IJ'mbtJn!l'el n dJ'Wn'i'i~1J1~~ 8 n'i'i~J1'JtJnlJ 'Ii?1t11'Wbb~~::;n'i'i~n 
q q q q 

9::;btl'Wb~!l~btlU1'WUb~tl'Jn'W bbl7ib~'el~'J'W1miJ9::;bn1::;n'i'i~n'W!ltJ1'W~'J'W'lJ!l~n'i'i~~ 5 6 bb~::; 7 ~~ 
QI II q.J q 

1- I I '" iJ" 

bll'Wb~!lYl~19 1n tl 2549 2548 bb~::; 2547 r.l l~ ~I~U bb~::;1'Jr.1~Vlii?1~1'W'YlfYll~lb~m1~ 3 Umr.1i?1 , 
~ ~ , 

n'i'i~1~Yl~VI~ i?1 4 n 'i'i~ n1~ m:wn lJb~tJ'J nu1'Wr.1,mi i?1!lU~J1"llDli1 01!l1 'Wbbrfi~::;n'i'i~9:;bll'Wb~'el.yj Lnu 
c; c; q q 

,.... I ,... I I I 

1 'Wu b~ tl'J b YllU1J Lb~ i?1~~1 bij!l b 'J~1 r,,11'W1iJ b~'el ~~'iJDn JJ~Yl biJ~tJ'WbbiJ~~ b .w'el~~191 n 1 'Wb 'lJ(?]1l1 fl , 

T.)U~J1'llDli1 ~n1J'nJ::;91tJr.1'J'lJ'el~b~!l1iJ1'WVI~ltJ 1 n~~ '6'1'J'W1'Wu 2549 ~1~IJ'mbtl~b~!l!l'eln 
bll'J1~i~VI~i?1 5 n~~ ~bY;tJ~b~!l91n~~Vli(9) T.)U~n"llDli1bb~:;T.)~J'Dli1~~ b~'el1iJ'el~1'WVI~ltJ 1 

I i ' 9/ I '" 

n~~ n1J'.yh~mbtJn1iJ'el~h!VI~ltJ 1 n~~ bb~i?1~1,xb~'W~lb~'elYl~191n9~Vli(9)~~n'i'il'J1'Wuu'W 1 ~ 

fl'JI~Vlfn nVl~ltJ'Yll 'l~'WD nJJ~~~ b~!l i?191 n ~~ n lJ'r.1 i?1 n'i'i~'lJ!l~ b ~!li~ 80 1!l 'I'll b~'Yl hJ~19:;bll'W 
q qJ o;J q 

9 ::;bbtl~ bbtJ n (?]1 ~u "v11'el n lJ'~ (9) b ~ !li~"v1~ i?1 VI ~!l9::; bbtl~ bbtJ n (?]1~r.1~Vli (9) 9::; b ~'W 1~~1 L~!l~~191 n 

r.1~ Vii (9) b~ tJ'J n'W 1~~ J'iJ bb U U'lJ 'el~ bbClU ~ b~'W b'el ~ [pi 1 ~ n'W 1 iJ bb~ i?1~ 1,x b 'i1'W~~ fl'J 1 ~ Lb tJ J'ir'W 'Yl1~ 
" , 1-- t, t.< I 

~'W D n J'J'~.yj dO) (9)~whJ L~!l r;'hi1 ~~'el19 5'J ~ ~~191 n ~ 1l1'Vi Lb 'J (9) ~'el~llniJ J':; L 'Yl P\VI~!l ~JllYi ~'W.yh 
, 'IJ 
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'vwnn~~1t1Yl1'1~U~n~n')'lJ'El'lL~'El X. oryzae pv . oryzae 1~LLri Yashitola LL~:;r1ru:; (1997) 1u 

l.h:;LYlf1~'tJL~tI Ochiai LL~:;Aru:; (2000) hJu~:;LYlP\P\1~'1n1 LL~:; Adhi ka ri Lb~:;rlru:; (1999) 1u 

U~:;b Yl fl\ b 16U1 ~ ~ n~ 1 L ~ I'l R'El'El19 ~191 n n 1 ~~ bn 'lj"('l m ~~ n1 ~ 1-if ~1 Hrl~1 16n 1 ~n1~ Vl ~ ~~r)'llYl'll . " 

" " 1 iX Ln Vl rl 'J 1 ~ LL U ~er 16 Yl1'1~U fi n ~~~l~Yi 11 iX L n Vl rl 'J 1 ~ ~ ~ 1 n ~ ~ 1t1Yl1 'I ~ 16 fi n ~~~;u1 UL ~ 'El , , 

X. oryzae pv. oryzae 1~ 16'Eln91n~91nn1~Pin'lj"1~1f1liJLiJ~'lJ'El'l9'Lu~ (genome sequence) 

!: ~ I ~ d d ~d I 

Yl'l~l-.J WlJ'El'l b'll'El X. oryzae pv. olyz ae (Lee bb~:; rl ru:; 2005) ~iJ'J1 b 'll'El bbiJ AYl L~tlU~~'JU'lJ'El'l 

~b~'tJL'El~~1~1~mA~'El16~hJ~'1"h16~1'1 1 Jl1t1hJ9L'J~1~ (tr'ansposable element) Ltl'J~1U'JU 

~1n b~U IS1112 IS'1113 bb~:; IS 1114 ;':lLtl'tJ~'J'J~1A'ld~Yi1H\nVln1mJ~tI16LLU~'1'lJ'El'l~1f1liJ 
" LiJ~Jl1t1 lu9L 'tm LL'i'l:;n1 HL U ~er16Yl1'1,}~Ufi n ~~~'lI'El'l L ~1l . 

I \.I I '" 

n1 ~U 'i'l n ~1t1~16fiVl bb~ n 1?l1'1 nU11Jbb~~:;Yl UVl 'El19 ~ I:.J~ ~'El rl'J1 ~~'i'l1 n~~ 1t1'lJ'El'l b~'El " , 
" 

X. oryzae pv. oryzae 9:;bii1Jl~~1b~'El91n~'1'\.6Vl~1UYlfl1J1J 2548 ~1~1~bI~Vln~~'El'Elmtl1J 2 
'" • I , 

n~~ b~'ElVl'El~hJn~l-.JVll Yi11iXbiiVlhrl1UiJ1b'JruVl'!.l~n-n1'J~1t1~1Jfi"lJ1'JVl'Eln~:;~ 105 
q '\J q qJ q 

lU'El1iJf'l~bbnmJ1"lJ161~ 20 nL~bb~~ (m~~'ll1n1~bn'lj"~~, 2550) ;'1n1~b'!.l~mmU~'1Yl1'1 

l-rU~ n~~~"lJ'El'l-n1'J'El199:;~ I:.J ~ ~'El~r) w.J161 n1 ~"lJ'El'l b ~'El b~'El~9:; b -n1Yi1~1t1-n1'J 1~ (Mew bb~:;A ru:; 

1992) 

5.3 b lli~'I.JL'Vi~'U n1'a~!PI n~)J"lJ'£l.:J'6'l1~~'tJ fib:!'£llVl~~ m~ru~'Vl1.:J~'tJ fin'a'a)J (Genetics .. . 
analsis) n'U n1'abil\'il~l~"lJ'£l.:J b:ff'£l [;]'£ltiWKI'tJ'VlI'tJ"I. 'tJil'J (Pathotypic analysis) 

91n n1~~ Lrln:;,x rl'J1~~~1n~~1t1'lJ'El'lU~:;'ll1 n n~1l bLiJ rlVl L1t1~1 L ~ f?J bA"lJ'EliJ1iJ bLiX'I~Yi1 
n1HniJbu1J 254 7 L~tlPin'lj"1~ n'lj"ru:;Yl1'1~Ufi nnd.-J "lJ'El'l b~'ElLbiJrlVlb1~f1l'l n~1'J 'L~tI n1~Yi1 RAPD • 

" , 
rep-PCR LL'i'l:; IS-PCR bL'i'l:; n1 ~Pi n'lj"1 rl'J 1 ~ ~ 1 ~ 1 ~ bl1 un1 n -n1Yi1 'i'l1t1 "lJ1l'l b ~'El1 'tJ-n 1'JVl~~U 

~IUYllU~1'1nulu 1U~:;tI:;LLl?lnn'El ~iJ~11'ElL'llL'i'lYl91n~'1~r)~ 1liJ'i'ln'llfi1.w ~1UYlf ~n~I~1~ . ., 

" 
rl'J1l-.J ~ 1 ~ 1 ~bl1 1Jn 1 ~L -n 1 vi1 ~ 1t1-n 1 'J (Jl1 A C..J U'J n) ~ 'J1J b ~1l1 'El L'll b~ Yl91 n~ 'I ~r) ~16rl ~~1J~ bb~:; 

~ " 
~U'El'l rl1t1 ~iJ~1 n1~~ ~ n ~~ LVltl 1-if ~ n'lj"ru:;l1'1~'El'l hJ~ rl'J1~i~~ufi nu 'U:;1Jun1 ~ 1-if ~ n'lj"ru:;Yl1'1 , 



41 

!.1 it 1 , 

~'~fi n ~~J-J~ 1J-J 1 ~Cl ~~tJ n ~ ~'f)'f)'f) n ~ U,~~ 1 tJ~,~lf~ ~'f) 1~1 ~ ~~ ~ U~ 1"1-:J ;'1 tJ-:J 1~ ~ 1J-J 1 ~Cl1 -if ~uu~n ru~ , , 

VI~~'f)U~ltJ~,~lf~~'f)"lJ'f)-:J~~'f)~d\u1'~u 2548 ~~~~ 2549 tJ-:JhJb'1>'1~'"l~J-JUHlr ~-:J,r~~-:Jhj~1J-J1~Cl , '" 
" " ~~iJ r~~ n1~bmtJU ~YltJu1~ 'Jn1~~ n~l A~~~ 

'"llnlY1nJ-J'f)fi-:J~J-J~ 151Y1nJ-J'f)flun1nltJnA'J1J-J~~l?InI?i1-:J"lJ'f)-:Jb~'f) X. o/yzae pv. 

oryzae L~tJ~~ PCR-based 1Y1nJ-J'f)f SPC_22 ~~~~ SPC_30 ~m~'f)nJ-J11ft~n1~'il'f)m~UU 

lJ-JL~~~~A~'il-:J~J-J1tJ~1~fu X. o/yzae pv. o/yzae l~tJ SPC_221-if~t1ul?i'J~bVlulun1~'il'ilm~UU 

lJ-JL~~~LA~'f)-:J~J-J1tJ~1~fu X. olyzae pv. oryzae lun~J-J~ 1 ~L~~ SPC_30 ~l~fun~J-J~ 3 
.,J 

!l1Y1V1 4.19) 

iJ~~J-J1ru 650 bp J-J1~1~1~ULU~~~'il~'"l~~1J-J1LtI~-if'f)d;j~ 1 Un1~'f)'f)mLuu~1-'f)~w.JU1lJ-JL~ ~~ 

~A~'f)-:J~J-J1tJ '"l1 m.J~ n1~~l~l~U ~U~'"ll mLClU ~ ~ ilUL'f)~vl1 n1~A ~ L~'f) n LL~'J~l hhmtJu LYltJU nu 

" :ii1u-if'f)J-J~Y1U~lhj!11~-:Jnu~'Ju"lJ'f)-:J~~'f) X. o/yzae pv . o/yzae ~~1?i1iJI?INnu~1~u ~u~lw ... '" 
~-:J~~~ I?I~U ~-:J51 A'J1J-J Luu1iJ1~~11 ~~-:J~~~ 1?l1?i1-:J'lli1~ nU9 ~51~'JU"lJ'f)-:J~l ~u ~u~~ L 1,,1 ij'iluntJ 

~1-'f) ~'JU"lJ'il-:J ~ L il'J~ 'il~,j1J-J1 ~ n~ltJ'I1~m U :ii1~-if'f)J-J ~ 
.... >u 

1ftUn1~r;1~'J9~'ilU~~''il1un~J-J~ 1 ~~~~ MG2 9~H~1~fUI?I~'J9~'f)U~~'f)1tJn~J-J~ 3 ~~I?ir.nnn1~ , , 
" , , 

VI ~~'f)UY1 U~ 151 ~ Vi tJ-:J ~~A MG 1 ~ vl1,r,JYl ~ 1 J-J1 ~Cl1-lf1 lW1 ~I?I ~'J 9 ~ 'f)U l~ ~ Y1 n ~ ~ij'f),j1 hhl1 n1 ~ 
, ... , ... ~... i.< !/ I I \.I I 

VI~~'f)UnUb~m1-:J 80 1'f)l'll~~Vl1'~n1~~n~lAf-:J~Y1U~1~hVimLLA~~'f)YlmjhJn~J-JYl1 ~vl1';UYl~ '" . 
I i ' '''' 

~~ClU~~~'H'f)1U"lJU1~Yl~'f)-:Jn1~iJnn{]~UJ-J1i~L'"lU ~'J~1u~n 12 n~J-JYlL~~'il~'il 2 D'I 13';u 9~ 
~' I I I 

~~bb1U~~~U~'f)iJ~l n{]~~J-J1~ ~tJ-:JhJn1'f) l"Jjb~VlLL~~hJA'f)tJi ~ L'"l~Lvl1 nUYliJn n{] 1~n~J-JYl1 LL~~ 

L~ClU ~ LilUL'ilU1-:J ~LClu~iJn n{] n51"lJ'~l ~~1~ L vl1 nu~ ~'f)-:J n1 ~ 1lJ~'JU"lJ'f)-:J MG2 ~H~l~fu 
!.- r ,... 11 

VlIn~'ilUL~'f) 1un~J-JYl 3 Y1U~l51LLClU ~L'~UL'f)iJnn{]~~J-J1i ~ L9U1 uYJ nn~J-J LL~~1Jn n{]~UJ-J1 hJ 

i~L9ullJL~'f)n~J-J~ 1 L~'f)LYltJunu~iJnn{]1lJL~'f)1u~n 12 n~J-J 91nn1~~A~L~'ilmL~U~L~UL'f)~ 
~ A'J1J-J~1 ~ Y11~1 uLLI?i~~n~J-JJ-J1Yh n1 ~'f)'f) n LLUUlJ-J L~ n~ LAi'f)-:J~J-J1tJ LLI?i L~'f),.j1J-J1 H91'1 n~u 

q q 

iJnn{] 1 un~J-J~1J~t1uLLClu ~ L~'H'f) L~m nu~iJnn{] 1 un~J-J~ 3 ~1-'f) hJ 'f)19 LtlU~~ClU ~~~U~'f)~iJ 

"lJ'~1~~vl1nu~~I?i51~1~uLu~~1?i1-:Jn'J ~-:J'f)19H~Vlfi')i1fi') SSCP (Single-Strand Conformation 
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Polymorphism) 'll'J tJ 11J n1 m'el n A 'JllJ lllYl n 1?l1'l"ll 'el'lllbllJ ~ Vhll'el ~::;vd 1'l n ~ lJ1~ (J1 l Vi ~'elLJVi 'h 

l7l1'lnLJ'elth'lh 

I I 'V I '" 

oryzae ~'el~11Jn~lJ~ 1 1~ LL['l~'lhJ~llJl~Cl~::;iJ~'ln~lJ"lI'el'l~ltJ~LJfl~'el lU'el'l91nL~'el 

X. oryzae pv. ofyzae bn~lJ~ 1 dJLJl~'el~lrilJ1utJ 2549 ~'l-ir'el~t1V11'l~lUn1~VI~~'ellJn1~l.jh 
~ I !~ 

Vll~ltJ"lI'el'll~'el1 u-irl'Jt11tJ~U£ NILs lYi'el mJ'l n~lJ~ltJ~'J£l~'el~'l hi ~ll-WUn1~ , " 

.' "'11nr~'i'1nl~~m~ll~'el X. oryzae pv. oryzae 1Ul"ll['lJllAIYl::;1\l'el'elm~mlVlU'el'1J'el'l 

lh::;l VI Pl1 VltJ ~'Jm VI A-WAVll'l~LJfi Pll~ 111fllJ lt1 nt1~fi peR-based Vll1 m~-ir'ellJt1 A'JllJW€'ll nVl'i'11tJ ,. ~ 

! . 'V I 

Vll'l~Ufim~lJ"lI'el'll~'elllt1::;n1~m::;91tJ !?l'J"lI'el'll~tJ lLt1::;l~"l! ~ 1 YlnlJtJf MG 1 ~~llJl~m::;lJ n~lJ 
q q OIl q 

,.... r,... ,.' 

l~'el1~ ;-.l'r1-.lVllJ ~1h::; dhnJ~::; btJ"l!,rl?l'el nln11 hJ~ W-J ru l-irl'J ~1 tJ~lJ£ rfl1LJVll'Jll'i'1 ::;~fi A 'JllJ AlJ , , 



d 
'lJ 'VI 'VI 6 

" oryzae pv. oryzae v1~VllJ!1I 80 

" " " 9!11n~lJ~1lJ1~mLtJn9!11n~lJ~1tJ~'\.J€~'ell~ 3 nJLLuu ~'el 9!11n~mltl~L~tlv1~VllJ!1I 80 1'elt'llL~Yl 
"I II q 'U q 

i.t I I i.: t.-

LLtl~L~'el1~dJ'\.J 13 n~lJ Lih'l'l1lJ19!11n~l-It!1l tJ~!1IuvhnUL;'elLU'\.JVI~n L;tl'"l1nU 2547 91'\.J'J'\.J 27 . . 
~ ~ 

1tlt'llL~Yl ~1l-11nmtl~L;tl1~LU1J 3 n~l-I r.nnu 2548 ~1'\.J'J'\.J 261tlt'llL~Yl ~1l-11n-ILLtl~L;'el1~Lll'\.J 

6 n~l-I LL~~'"l1nU 2549 ~11J'J1J 27 ht'llL~Yl ~1l-11~mbtl~L;'el1~dJ'\.J 5 n~l-I C11t'l1l-119!11 n~l-It!1ltl . . . 
I t - " 

~!1I9~Vlt)!1IvhnULU'\.JVI~n L~tl'"l1n9~Vlt)!1I'elU~~1"l!Dl'W~1'\.J'J'\.J 28 ht'llL~Yl ~1l-11Hmtl~L~'el1~Lll'\.J , 
'" , 'J 

8 milJ ~'J'\.JL~'elvhnulJ1'"l1n9~Vlt)(1l~1-'\.JYlf~1'\.J'J'\J 121'elt'llb~Yl ~1lJ1nmtl~L~'el1~LU'\.J 4 n~lJ .. . 

, " 
1'\J~'JlJ'lI 'el~n1 ~Vi1tlJL~~~Lfl~'el~VllJ1tJ1'\J n1~m'J'"l~ 'elUL~tl X. olyzae pv. olyzae 1~1(1l 

l'flnlJ'elf 2 "l!!1I ~tl MG1 LL~~ MG2 L~'el'\'l 1'liJYI!1I~tlU nUL;'el x. oryzae pv. olyzae ~~ 80 . 

'lI'el~ ~1 tJ~lJ~L;'el1~L~tl~'"l 1nhJiJ'lI'el ~~~"l!U(1l~1tJ~ufb;tl 1'\.Jb;'el1'\m~lJ~ 1 (tJ 2549) ~'Ju MG2 

hJiJ fl'J 1l-1~1 L'fl1 ~~tl L~tl1 '\.J n~lJ~ 3 

r.:nn 4 9~Vlt)!1I ~'el 'elU~n"l!D1i1 ~1-lJYlf lJn(1l1V11~ tl!1l~D1-W 9!11tltJ1'\.Jn~m~tJ'Jn'\.J~~ 2 ~; 
II II q q '\l II 

~'J'\.J~lJ1'"l1 n9~Vlt) !1I~'\.J 1~'flu m1lJ~lJ~'\.J€ 

'"l1n.j['el~~n1nbtl~n~lJL~tl X. olyzae pv. olyzae ~~ 80 ht"l!L~ Yl t!1ltJ~; peR-base 
!~ . . '" 

'flU fl'J1l-1V1~1 nVl~1 t1Y1 1~~'\.JD n ~~lJ'lI'el~ L;'el ;~tJ~ 1~~1lJ1 Hl'l'l1lJ11fl '\.In 1~~~U~ 1 tJ~'\.J€L ;'ell~ , . , 
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