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.J ., .I .J' 1?11�1-.'.l'Vl 3 r1r:i1:wviri1nviri1t1'Vl1'1�'W�nn:w (H8) 'll'il..:Ju�::'li1nn'li'il 

a.nri11j't1'llil��ri'Jlmf:w1wf..:ivi1�1?11n n1C\J"'l'W'l.J1 "11�::

1?11�1..:i� 4 �1'W'J'W'11rl�rlbbrl::rh allelic richness 'll'el-.'.IU�::'li1nn.f'il 

.J -F.l "" • ., "" .J 'l ., .. � 'i' 1?11�1-.'.l'Vl 5 burnUb'VltlU"'l1'W'J'W'elrlrlrl'Vl�U b'Wi?l'Ji?l�i?l1:W b:W brlnb'lf'Vl 
\-1 r I O I ,.I J CV CV b'Vlrl brl'Vl bbi?lrl:; 1?11 bbVl'W-.'.l'll'el-.'.lu�::'li1nn 'li'el"'l1 n"'l-.'.IVl'J � 1?11 n 

bbri::{..:ivi1�n1C\J"'l'W'l.J1 b�tl Wilcoxon signed-rank test 

(p < 0.05) 

.J .F.l "" • ., ... .J 'l ., .. �'i' 1?11�1-.'.l'Vl 6 burnUb'VltlU"'l1'W'J'W'elrlrlrl'Vl�U b'Wi?l'Ji?l�i?l1:W b:W brlnb'lf'Vl 

b'Vlrl 1ri� bbl?1rl:; �1 bbVllJ-.'.l'll'el-.'.IU�::'111 nn.f '1l"'l1 nr.f..:JVI') � 1?11 n 

bbri::r.f..:ivi1�"11�::Ln'jj- b�tl Wilcoxon signed-rank test 

(p < 0.05) 

.J -F.l "" • ., "" .J 'l ., .. � 'i' 1?11�1-.'.l'Vl 7 burnUb'VltlU"'l1'W'J'W'elrlrlrl'Vl�U b'Wi?l'Ji?l�i?l1:W b:W brlnb'lf'Vl 

L'Vlrl 1ri�LLl?1 rl :;�1 LLVllJ-.'.l'll'el-.'.IU�::'111 nni'el"'l1 nr.f..:JVI') � 1?11 n 

Lbri::r.f..:ivi1�1:1:;ri1 b�tl Wilcoxon signed-rank test (p < 

0.05) 
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..J _fj "" 0 ... ...  ..J � ., ..,  'l� [,]1':i'1..:JVI 8 LU'a'l:JULVll:J'LJ"l1'W'l'W'El�m''IV!Yl'LJ b'W[,]'l(,]f?1(,]1:I-J :1-J bfinb'l!Vl

rank test (p < 0.05) 
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1 , .( ' v I ' l i, . I . l 1 ' J , 1 v 1 , 
1 in Lrn!W�l�lW1J bb� :n1'1lU�Wl!(W)J1Jl! b!l bWll!J)Uln1 ' b WWWl�in�1')J!Jlj 

�1 n � l1 n Om 'im11 b�l11nl��f u31ui'i n�'1')l :�11 � Lil �tJ':bU!tJl'l n1 '1)U )J bb�: 
.< ., ' " 'I J' d , ' ' �- I Jl!nWblJ1�1brn bWWWl�in�1')1) bJ 

J' ., ., 
i1n n1 'i m11 LUli ,uWu'l 1 L;lm �1 �u!l�w�nW1 !-J1 ufiwr �u:�1ru�«n�ru: 

l 1if u�n i'J l bb1 n 1'1i 'l u'1im n l 1 n b fl J1 � 1 b�U!W� b� El) nul1 u{i wr � �W1 bb� b�·l 

L tJ1uu L luu nutJ l':!1 n 'L f li1 n fi l'J � l':Wli�i Luuf u�fili �11i 1lWL�llitJ l': L l l 

' J
1 I V J.l jl V , ,1 I O it f  I I W l L� Ul n W LL� :W Wl L Wl!ll � 1n � Li ui i :111 IL lW71 Wll! 1ri N � ni tJ ':!1 n n� :n1 ' 

• 1d • I • I J' " 'I J' d ., , � ,. ! J'b1J�UWbb1J�!ll!Ji':!1nnll1�1 b'U bWWWl �in�1') b� �J1 nU!lW 

,J' ., ' ., 'I.I J' " 1l 1-JlWWj1Wl'l! �n�ru:m rn1 Ull �l1!WW�n ''-J b W1Ji':!1 n n llm �1 L'U LL� :m '
• 1d • I i' ,, • I d • I , , d 'I ., J' ' , blJ �UWbbJ�1 blN�'1!1J':!1m bJlIJ':nlUb l1 nULbWll1!l bl11:�-J bWn1'1 �n'l1 bll �)])

" " .J = 4 
• 1d • I • I J' ' • ,, " 'I J' d EJ1 11WJ1�1 Lrni:•j) UlnU1mNn1 b1J�UWbb1J�!ll!1J':!1mbll�lll1 11W-J1 �1 Lrn bWWWl

f u11� �1�1 mrnll u1un1n1i LbtWn1'1lU )l'l b��n �JU �JU LI �l'ttJnn 'i3f um�1 �u 

3lmiu31m11�1fo1n1i'u�l li1Mnm!-J113lmiu �iJl!LiWril1J�1itJLWn1'in�1 
' ,, • I J' " = .!' = , ' ., � � ' J' 'I blN�'1!1J':!1mll! bll1�1 LrnlW� f��l11 J")-JnUn1'l n�1 1')1J blilEJlll1 bll bW
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well plate L�tJLUIH'PHLmlll1LLm1lminnfti,nfl�hilm 1 oo 1i1flr�?ln�lLUUl�-Jfll1JfPJ 
., �tl� / J' J' J " J , , ,, � �tl , , i�J Cl� b b''l1i1mmi L!lVl-JJ1Vl ?ll1 n1rn��l1Jl1nfl'l1LllJllJ?l1 b i1 fl'l1J Lll-JllJ�Il�-J

� i' - 0 J' " J " � ,,� ' � � ' - ' � ,�: 100 blbflj�?lj W1L!l1�1Lrn1L?lrn-J b'l b��1 bUjnl�11�:10 bl bflj�?lj Lll:J1L1J11 bi
" J' J' ., o � •� ' J " "I • I l " � " L�l� LL�:1i1H�tl1 L!lJ�-Jn'W W1l1!l�J b� b! blj�l'l1-J!W i:LVl tlW u�w1 LaJlLVltJW bin� 
, "I J , O 

�tl ' � , 
" tlJ J' J' � ' �JU�"Ul1r:1J1tJl1n1M LL�'l!1 b U-J b!� 3 7 l1M1 L!� L!tl� L �tJJl1l1n�tJ1 L!ljn 24 !'l b11

L�lfljJ 72 ilba11 W1L�'l�l1nLLi�:i�-Jllnmvhrhfi1��?ILLJ1J1J11 �lJ�iJ!1 LL�:?lnl 
1 1 ' V O ' �, ' ' , I J ,, J � J d 0 �ltJn�l11�VlrrMW !1Jl1W'l!L!ll1n-n�-J b�i?llll1 LL?l�:i�-J fl'l1aJ LllJllWlll11l?l1Vl��VlVl1 

Hhfl?l1tJiJ� llLUWrl1fll1Jl'llll:l1lll·H['l (minimum inhibitory concentration) L�ti!Lfl 
"' - :1 r �,, u-- .l , m�1 Lrn bl�Um�VliVlLYn:L�tJ1 bWll1 ]1J?ln1nu!?l'lfl'l1J�-J 

v l a  ' 1 , ,I , , 4. �n�� LlWLlll1 L!l11�1 Lrn�'ltl'li Che lex extract1on(Ka1n and Lanar , 19 91)

., J" , ' " ". 'I J� , J" ?l�m:�1'11ml1Vl-J?l'lll11L�l��u'ltl LL"" bW�1rn:�1ti phosphate buffer saline Vl-J 
' , 

0.5% saponinl ,CWl,l 4 l1M1L!�L!ti�Ih-i'u (overnight) i1nw'u�11'iti�1r�:�1ti 

phosphate buffer saline mm?lr 5001-i1flr�?lr 2 lfi 1i1i1uw1m:�1�ml1�L11tii1� 

1'1 Wmicrocentrifugetube ll!11 1.5 l���?lr �l 5% chelex-100 resin �i11��lW��ul�l 

95 l1M1L!�L!tJ� tii1���ul�l 95 l1M1L!�L!tl�LUUL'l�110 ml 1i1i1mfuw1hJ vortex 
l � , " a O �,J-f J J o " o JLll b1�1ti�LlWLli��llnmi1nm:�1�ml1 W1 b uWLl'ltJlVl 13,000 1l1J?llU1Vl ]��'lUl

LUWl11�1ll�'l�LL�:Lnu1���rul�l -20 l1M1L!�L!l� L�l1nun1r�n�1l'llU 

"i' � fl J' " " � ' � - o o , 3. n1ji1l bW bVlulll'!la1�1 LrtJ�'ltJ bl bfljLL!Ll� b�Vll1W'lW 711 LLlW1

H/1 l rLilf (primer) ��1 L l1 :1°ll'lUlll1l-JLfl rLL!Vl L Vl� 1�iii 7�1 LL i!1�ljuu 

Lflr 1i1!-i li117�1 � ��1r�� Ll Lr�!u Ki LL� �i1u11n1� 1 tun1n�i�1uiu�1ti� LlWLl 1udii� 

�!Ll�'ltJLVlfllfltlnmm�nLill�LJlfLr� (polymerase chain reaction, PCR) 
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0 I d1 V I d ' f �ll1]1bbl'W1 PfPK2 Lb�: Pfg377 lW�n�ru:bb,lnlJ111l1ntlr:l1m'l'W tlr:l1nnll:l-1�1bnJ 

i1nfiwf 1n1JlW'L(�ln1rn r:i11f���ll1 �1 LLmJi TA60 LL1ni,11ii1nlr:l1nnfliu7 

Wlni1nrutlr:l1nnfli1n{i1�:m�'iln1rm:i1mfo��ll1�1LLmli TA60 LL�: TA87 
J ' • I ' d : �. I ' : • I ' a a ., a l LL1n 11ii1nur:l1nnlllW 1i b1Jn'l1W'Wur:l1nnllm�1 Lrni1nt1:�1:wn1rn r:i11l�� 

o , J , • 1 J' ' Jd d �ll1]1LL'lW1 TA60 TAA81 TA1 ARA2 LL�: TA87 lLL]n(11l1nur:l1m'Llll1f f"mllW l1

n1 rnr:i1t1 illl1l� ��� LL] n >i1inumi�i .m 1ltr1ri�'hilr:l1n rf1�1:wl A11:W LL] n 11inu 

�ii:�1n1fh1n:��lt1ttlnm:w1l:WWlL]lf FSAT il 1tl 

V .  1 ' 1 ,o I J10 V I d � ].)]1]1:Wb:WbAnbllLl�b�l]1LL1'W1l:Wl1WlWl���:W1nl�l Al TAA60 LL�: Poly a 

J�TWl'W 9 )��� �lW�1bLWW1�J�1'WJ'W)���Wltl��l �) TA80 J�1'Wl'W 3 )��� 
q 

�· � 0 .vJd 'l,I ' 1] I 'd,1 L:Wlll11l1l1WlWl� � �ll'IJ b Wu r:l1 m'll1 L ll1 �1 LnJ b W LL]� :l'W l11:W A11 :W

LL1nl11l'W11l 1JJ lllJ111 allelic richness (]1 r11� 4) �i LUWl11l1�1'Wl'Wl���ll1 LLi�: 

tl r:l1 n r�ttl nn r:w �1'Wl ruf u r11Ui :hi( 'Wlj nu �1'W.J'W]J lU11�1l1l 'l:w'L vh nu1 'W LLl�; 
.I o �" o , ]' .! a d • �  ' .I .., .  , .  � u r:l1m' l1 b1�1:1 n1'W1 A1'W:l1 LIJ1tl1JLll1JLll �11 b'WLLt1�:ur:l1nr:wl���ll1]J] ?l11:W b:W 

trinllLl�L�Vl�lumnWltl>l11fl'W11l1' l1t11i Wilcoxon signed-rank test 1un1fh1n:� 

Jm�� lu�1tl 1:l1 nnf lm�1 :foi1n{iwr 1 11n LL�:n1Jl'W41J�1'Wl'Wl� ��lli1:w trinLll 

Ll� 1�VlL'WLL>i� :�1 LL mlihl LL1 n >i1ii1nl 1:l1nnf lm�1 Cfoi1n{i,,1' ?l A1�:Ln� LLitlr:l1m 
' ., ., ao , .  � i' � � , o , ,, ' .I J' Llll1 nl1llltl:�1:Wl1'Wl'Wl���ll1 b:W b1nblll L1� b�Vl b WLL]�;]1 LLl'W1'Wltlnl1u1:l1nnll 

i1n�J'l'J111n n1JlW41LL�:{1,1'1A'�:Ln�mhilio�11i11i�ii 1JLL�lJl'Wt1111i� 5 6 

7 8 9 u�: 1 o ]1J�1iu 
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