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1 'U fl1)i~ tJ Lm::f)tJ~'YJu i'~'l1nL1:If)'fflJ lfl~ ~'ffU1J'ff"J'UL~'U 'YJ'U i~ tJ 
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'ff'U U 'ff"J 'U fl111~WtJtJ1~~tJLUtJ~ 

~i ~tJ'\JtJ'\JtJUflW flW'\Jii1:lJ1 ~11'j::'Hi11M ~,htJ 1 ,r~lLLU::\h 1 'Uf)111 i'Lfl~tJ~l1tJiLm1::r1 

'VI 1 ~ Lflij Lm::'\JtJ'\J tJUflWL ~lmr l~'\JtN 'fftn,j'U 'YI f)YhU~fltJtJ,htJL'H ~ tJ lu):: 'H 11 ~ fl11l11i ~tJ • • 
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'\Jel.:Jl'IHl'j 1 Glomerella cingulata 

'" . 
tI 'YI 1'1 ~ tltl 

iii 

" 1 i .1" " ... ... 'jfl tI~"'Utl'llum'UmJ (Croton sublyratus Kurz.) Ln~~1f)l~tl'j1 Glomerella cingulata 

Colletotrichum gloeosporioides I~'U imperfect stage 

" " nUtl{1A'~tI'Utll'l11'j Czapek agar (CZA) U1'11 uruni''I'Utl'llff'U itlU":;U11J1W ff1'j fff1" ~lf)l~tl'j 1 
, I JI II 

nlJ1flVit!~I;jtll~tl'l1~tli'Utll'l11'jl'l1"1 Czapek dox medium 1~'UL1"141'U i'Ufl1'j'YI~fftltlm1lJ 
" " 

11J'UYiEl'Utl'lff1'j fff1" ~lf)l~tl'j 11"tll1i fl11 '11 tl~ff1'j ffftM'nf)l;ftl'll"'I tI'U i tlIU~lU tltl'Vi tI 11 ff11 fff1~ 
.. 

~1f)l~tl'j1m1lJl,j'lJ'Ij''U 10,000 ij"~fl1lJ~tl~~'l . i"'" i '" .1" " '1" ff1lJ110'Yll 'I1Ln~tllfl1'l mJ~fltllum'Utltl I~ . 
Q " cv ~ ".r:::t.,Q t ~ 

~lflfl1'l11m1::'I1ff11fffl~~1f)l~tl'l1"ltll1i HPLC ?I'lJll '~tl'll Glomerella cingulata ff1lJ1'jO 

n~1'1ff1'l indoleacetic acid (IAA) I"':; phenylacetic acid (PAA) 1A' ~'1~lflfl1'jU1ff1'llJ1~'l!1'U 
" .. 

'Utl 'I ff1n1'1 fftl'l~i1 ~ U lJ1'Y1~ fftltl f1t1 i til U~ 1U tltlfflll1'lOrltl i l1'ln"tllfl1'l wm 1 'l fll'l1;j tl'U f1t1m·m 

hfl~Ln~~1f)l~m11';'UI~tllf1'U Uff"'111ff1'l lAA U'c1:: P AA 1~'Uff1'lYifl~I~'U~lfl1'l',hTi'ty~tl 
.. .. . 

i'Ufl1'jl~tl'l;'Uril'UU~tl'lIU~lUmJtI\Jtll'l11'ltY~'lMS Vil~lJ BA 1 iJ"~fl1lJ~tl~~'j ... . . .. 
~]lJ11 OIYilJU1lJ1Wtltl"m ~tl,,! 'It!" 3.9 tltl,,;itl;\J~'V 'il1flfl1'lU 1t1tl~lJ1Ti'''L~tlfl i l1' ~ nJ 'YIl'Uff1'j 

,., JI I II 

tYf1"~1f)l~tl'l11~tIl~tI'Ii'Utll'l11'lMI'lI~lJViI~lJffl'ltYftM'il1f)l~mlfl11lJl,j'lJ,j''U 0, 10, 100, 500 I"':; ... 
oQ oQ Q.I I ct. I.... " " ..,.: ~ ~ ~d ~ .d 

1,000 lJ" "mlJ~ tlMl'j 'Vitll1 llJtlfll1lJl'UlJ'U'U'Utl'ltYl'jtY"~ ~lf)l~tl'jll'VilJ'U'U lUm L9f'U ~ tltl"m tl~ 

;1~ 1'1 11lJff '1m ~tI'Utl'ltltl""":: ~l'Ul'Utltl"l~ ~tlril\J i 'I1tuiiU'U11 UlJ"""'1 ,ritlU 1t1tl"LU~lU tlV~ ... u 

" ,: d QI': JI".1 '\ " 
'j tl~~l~ tl1t1l"V'I i 'U tll'l11'l'YIflfflJff11fffl" ~1f)l~8ntll1lJ''UlJ'U'Uff '1'U'U 1 ~tltltlflVi hJ~l'U 'YIl'U v ... .. . .. 
ff11 fff1~ ~ 1f)l~tl'j 1 ~ ::iifl1'jlityl~tI 1~u tltl"'11m:;luih'~1~'UUU 1~1" ri1'UtltlflVi'jtlfl;1~ ff1lJ11 0 

1\)1 tyl1J'UmJflLI fl~ 



Project Title : Screening for Tissue Culture Derived Plaunoi Plant Resistable to Crude 

Extract Toxin from Glomerella cingulata 

iv 

Name of the Investigators : Petcharut chuntaratin Aushariya Maneenoi and Veradej Sukaeid 

Year : August 1999 

Abstract 

The causal organism of leafspot disease of Croton Sublyratus Kurz is Glomerella 

cingulata which is Colletotrichum gloeosporioides as imperfect stage. Optimum growth and 

sporulation of this fungus were found on Czapek agar. It produced maximum dry weight as well 

as crude extact toxin in Czapek Dox medium at 4 III days. Test toxicity of crude extract toxin by 

leaves assay revealed that crude extract toxin at concentration 10,000 mg/l can produce the 

similar symptom as product by the pathogen. The crude extract toxin was analysed by HPLC 

showed that Glomerella cingulata produced indoleacetic acid (IAA) and phenylacetic acid 

(PAA). Using standard ofIAA and PAA for leaves assay which disease symptom were similar to 

cause by the fungus. The result suggested that lAA and PAA were the pathotoxin. Stem segments 

of Croton sublyratus Kurz were cultured on Murashige and Skoog (MS) medium which 

supplement with BA at concentration 1 mg/l gave highest shoot number of 3.9 shoots. Shoots 

were screened for resistance to crude extract toxin by placing on the medium contained with 

crude extract toxin at concentrations of 0, 10, 100,500 and 1,000 mg/l. The result indicated that 

the increasing of concentrations of the toxin would reduce percent survival of shoots, number of 

shoots and height of shoots. The survived shoots were selected again in high concentration of 

crude extact toxin. The susceptible shoots became brown and reduction in growth but the survived 

shoots grew the same as control. 
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" 1 .1"'" .... '" fll'i 91 UU ff'U U~'IJ U~ UllJ m'U UtlrltJffl'ifff)PI \11 f11'1fij'j 1 Glomerella cingulata 

fllllJl'li'mi''U 10,000 ii(l~f)i'lJ9iu~rl'i LmtlU1VitluOU control 

15 

16 

20 

21 

m .... Vi 5 fll'i91UUff'UtJ~'IJu~lult1~l,rmJpttJffl'ilJlrl'i!l'U indoleacetic acid (IAA) LL(I::: 23 

d '" JI .., 
phenylacetic acid 'YlfllllJl'IJlJ'IJ'U 5 'i::Pl11 

m .... Vi 6 ml~lJ191'i!l'U'lJU~ff1'i indoleacetic acid (IAA) i 'U 'lh~fIl l lJl'li'lJ'Ii''U 

0-50 iJ(I~f)i'lJ9iu~91'i 

m .... ~ 7 ml~lJlrl'i!l'U'lJU~ffl'i phenylacetic acid (PAA) i'U'lh~fIlllJl'li'lJ'Ii''U 

0-50 ii(l~f)i'lJ9itJ~rl'i 

25 

25 

" 
m .... Vi 8 1f1'jlJl1'YlLLmlJ'lJU~ffl'i(l:::mtllJlrl'i!1'U lAA, PAA 1m::: ffl'iffOfl\llf11~U'il 26 

... 
m .... 'Yl9 

Glomerella cingulata 

29 

, " 
m .... Vi 1 0 fll'i~9'1J'U lfll'i'IJU~VUfllt1~l,rUtlVi 'A\llf)fll'i l~tI~ril'U tI~ tJ'l i 'U t:ll'l11'i ff91'i MS 30 ... 

d.c:t. "" .QQ..,IQ 

'Yll91lJ BA fllllJl'IJlJ'IJ'U 1 lJ(I(lmlJrlU(lrl'i 

36 

A tlJI QQ CU I"::' 

Glomerella cingulata 'YlfllllJL'lJlJ'IJ'U 0,10, 100, 500 1m::: 1,000 lJ(I(lf)'HJ91UM1'i 

, " " 
m .... Yi 12 "f)fj W:::'IJU~VUflLtI~l,r UVVi~l'U'Yl1'U~Uffl'i ffOfl \llf11~U'jl mVl1"~ \llf11~V'l 37 

U'Ut:ll111'iltl'Ullm 8 atlfllM 

, " 
d ..,.-!II )I" .o.Q.QlIQ 

U'U U 1111'i'Yl ~fflJ ffl'i fff)PI \11 f11'1fU'i lf1l1lJI 'IJlJ'IJ'U 2 ,000 lJ (I (I m lJ91 UMl'i 
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.. 
1Jnn 1 

1Jmh 

.1" " ~... ",d", . ... ., 
Lu,nUmJ (Croton sublyratus Kurz.) L1JU1't"fI'lJU 'Vn 'VW'YIlJfl11lJfI'lflt1!'YI1~fl1'H''VfYW 

L~6~~lfllu,li~lU6tJl~Um'rci~1~()~U~'.hlJ1f1'nM911fJ1Lli~11umm l~i'm:J1mm lum::L'yn:: • 
61111m~::~1'ff (Ogiso u~::fltU::, 1978) i~L~U~'Ai'Ufl11lJfI'U i \1Ll,,::ijfl1'Hlii~,~u~::UU 

..i ... ~ , 1"'" .1 '" 
fl~fI'll1m~lJ ')f~fl1~H~~11JU~::Uufl~fI'll1m~lJfl6 l1LflMH~m::'YIU~llJlJ1L'Yi~1:: fl1~u'Jfl'Yi'l!' 

yij~HA fJ1tlUL~U ~ 1U 1UlJ1fl ~::~6~ijiJt1!111'~ 6~ 1 Ulun::UlJ~~L,r nh~ 1fJ 1 U li~::L'YIf'I" 'YI rJij~lrJ~ 1U 

. " 
YnJfl1n::U1M"6~ 1 ~fl l1J~MLli~lU6rJfhfiM~lflL;6~1 Glomerella cingulata Yl1fl11lJLffrJl11rJ111' 

n1Jul1ri~~ijfl1~li~flLli~lU6rJluL"~fl'YIrJ1UUl1~"1~111M1Um ~~111Mth::~1um'li'u; u~:: 

L~6uuti~m::\11U i'~111ML1'ty~'lJ~ lMfJti61M'Lfi"61fl1~L~U~ML1H~f)"lJff~1"U1~'ffu~ht!1uvmn~ 

" L~Ufllifl'nfl~6fl1~Hii~rJ1Lli~11 umm L1't~l::fl1~fI'tl~fI'l~ ,lim 1 U 'YI6ml U fl'tlM~1f)ri1U i U 
II tI" I I 

"6~Lli~ 1U tW U 6f) \l1f)ii5~'YiU11L ;16~1'l!'i1 Mii5~L~U fl'1Ll1 ~ 1 ~ flYi'l!'Yi'YiUuuYi'l!'VU 6f1'1'm 1rJ'l!'U ~ • 
tI ,~ II 

(Uecker, 1994) ri111i'U-n'tf'~L'a6u~~YifJflL;16~1'tfiJMiiL,r1Yl1~lfJ'~Llti u6liLil~ 6iu camelia 

pears peach (Agrios, 1997) l~U~U 

.. ... ... '" 
ft11ftn'Y1iI11fU:I"tHl'V811 Glomerella cingulata 

Walker un:: Templeton (1978) 

" 
Colletotrichum gloeosporioides (Glomerella cingu/ata) lum111~Ll1~11MrJ"~';UthU"6~Yi'l!' 

" ~nflfJ (Aeschynomine virginica) u,flu culture filtrate "6~~~1'YiU11 LC)f~~Yi'l!'fJf)Yl1~ltJlfi~ 

61mlL~fJ1 "61Jl1J'11l!u~::~lrJ Wang (1986) ffm:l1liymfJ1MI:i 91f)UfI'Uf)~"6~Ufl~"fI'lJ::f)f)Mif) 
" " " tfl1,"lI"f)~1;16~ l'tfiJ MU1't1J11 u fl ~"fI'''f)~lJ::f)6f)ijm~ l\l~t1!'~U 191,J' f) rJ~~LL~::Ufl ~"ffijffij 1911" 

" o ..4. QI 

Suwarto U~~fltu:: (1988) 'YI1fl1~'YI~fff)1J crude toXIn "6~L'l!'m1 c. gloeosporioides 1JUUfl~~fI' 

" ... 1 .1 0' a 0' ...," .1 0' a 0' , ... 
t8~fJHU~::~UlJ::L"61'Y1f1 MfJ~Luf)WlfU~fl1~~lrJ"6~1't'tff)fJ1~Uf)rJ 50 Luf)WlfU~ 1'tU11ffWYill 

~tl111Jl.u'1J.u'U 30 ij~iifli'lJ~6ij~iH;~~ Yl11M'lLfl~"fI'''6~rJ1~911rJ 50 ,li6fl~U~ fI1rJl1"~\11f) 'Ai'u 

a'11,"lIL~UL1~1 30 U 1n 1 U "w::~,; U tlf)U "f)~lJ::L;j f)L'YI'f'I'~lrJfI1tJl1" ~ \11 f) , ~i' 1JfI'l~ ~£jfl11lJL.,j'lJ.,j' U 

10 jjftaf)i'lJ~f)ij~iiiim ,1jUL1m 1.11 i11lJ~ Naik Ll~::flW:: (1989) 'YiU11 Richards ' medium 



2 

1~'U ,,!"·HJll111~1l1lJ1~fflJrl1l1rUflTHit.J~146~1 Glomerella cingulata ff11l1~ hfl1 mi''U 'Vr~ 
41"".c:::.. I "" d I lYW l1ff11~ff1n'llllm~ytUl1 fll1lJl'\.1lJ'U'U'\.I6~ culture ftItrate 11c\~1~t.J:;lT"lmm"Ufl1 'J 11 ff,,'l 

U1fl1 1'\.1 U~ 11 fl 'U 6 fl ~ 1flif ff1'i;;ll ~ 'A'V.:Jfl.:Jijfl11lJlrt'UV4ll6~tl1t.Jl1~.:J ~lflflll rt 'l'il11 ; mnl1 

Pawirosoemardjo 11c\~ Soewarto (1990) fffll:l1fl1111ff1111Hl1'Um'in61M'ln~ llfl'UU'lff1'JV4'EJ'\.IU'l 

" 
1;fm1 C. gloeosporioides (G. cingulata) 1'Ut.J1.:Jl't1~lytU'), 61m'i'\.l6~ llfl~ln~~lflffllyjll 

, JI JI II 

f1t11t.JtlU61fl1'i'\.l6.:J hfln~fl1;f61,r1n1c\1t.J Naik un~fltU~(1991) 111m'i11t.Jfl1;f6'i1'ti'ij~iji'U~fl; 
" " " 

(Coriandrum sativum) Uc\~lnt.J.:Jl;f6~11 'U61l1111l1n1(culture filtrate) ~lml'U'YI~ff6Ufl11lJlrt'Uyjll 
JI 

nUl11~~~'ti"A'un ~fl; 11::1;i61'YIff l't11')' ff1111~flVUV.:JmH6f)'\I6.:JW~~ Hirota un::flW~ (1993) 
" , ., " , 

~1t.J.:J1'U fir .:Ju~fl1nt.J1num~lWflun::ffn~ff1~;;lIU~tt''YIi'\l6.:J1;6n G. cingulata nlrt'Uff11l1~ llfl 

1uil1lr'\.lu.:J~'U'ti'1 (tea brown blight) l'tU'hLrt'Uff1~ Phenylacetic acid 11c\:: Indoleacetic acid 

11n::n1m'i'YI~ff6Uff1~V4ll~Ut.Jfl '~~t.J11i tea leaf puncture bioassay l'tU11 ff1111'ifly'h lM'lnfl 

61fl1~ l1Hn llflU~I1W~l1 t.J~ff1'i;;lln.:JU'U 1U.,1 

I t " JI. , 

U 'YIUl 'YI '\I6.:J ff1~;;lIYiLntJ1,r6 .:Jnu m1,fi~ 11 fl\1'U ii,)'.:JnLi''U fl'1~-n1l niifl1111 i 11 rt 'U ~ 6 m 'i 

n61M'ln~61m~'\.I6.:J hfl~(itJfl11 primary determinant Un::fI'11,"ll~'1iijfl1111~11rt'U~6m'i 

n61 M'lnfl61m~'\.I6.:J 1 ~fl u~iju'YIUl'YIti,ufl';111 M'mml'\.I 6.:J hfl~'UUH111fl~.:J;f'U~1~t.Jf)';h 
. .. 

secondary detenninant (W'i.:Jfl Un~f1W~,2538) 

." . 
fl1 'i fffl lllU 'YIUl'YI'\.l6.:J ff1 'i V4ll fi ij ~ 6 l'fna-nYU 'UV.:J ij ml fffl1mj' 6 t.J 1 ij 6.:J ~ 1 flff11l1 ~ 'H C\ 1 t.J 

1h:;fl1l1,f'U '1iff1lJ1'iflrtl~lJ1W'\.l6.:Jff1~;;1!I~ij6d1'U1'U-n~lrt'U hfl UC\::tl~lJ1W'\.I6.:Jff1'iV4ll~ 
JI. • 

1 ti 'Ufl1~"'i1~ff6utliim t.Jl~6~'ti'U'U~:: 1 ,*ff11,"lImtn~ 'n'Ufl11111,j'lJ,j''Un~ .:Jlm~ 1 '*11c\11 'Ufl1'i 

1 " " 'Hff1'i'U6t.J 

• JI 

Hn"6.:Jff1~V4l1fiij~6-n .. U'U hj'~ij 

af)lIW::~lll't1::lJ1flUfl 61~l'tU~f)llW::61fl11~f1t11tJfln.:Jn'U ;.:Jln~~lfl hfl~'Ul176-n"6d1'U 

ntl11~lfl~t.J~ :J.:J61~lfi~~lfl86{llJ'U'H76fftl11::'I1~t161J~,tl~tJ'Uutlc\.:J,tl (Hanchey, 1981) 
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JI JI, " 
~"do <d 4 4 _I"" Q,I 1 0 fffll:ll'l.HWlJlfl mlV~lUf11'H'Yil~mV~lUflWmlJ~luvtJflHL1'j"fl ~w Murai l1~~flru~ (1990) 111f11':i 

.11.1 Q "''''' '" '" l'rll~l~V~ lJlmJ~~lfl1lJ~~'lJfl~ltJmUflV Ufl1l11m'IJ~ll~'j" MS (Murashige llrl~ Skoog, 1962) 'Vl 

l~lJ NAA 2 ijrl~fl1lJ~fl~~'j" Url~ BA 2 ij~~ni'lJ;iv~~'j" 1'4lJ'h tlllJl'j"\li'm'h 1 l11n~11f1rlr:rtl 
JI • 

llal;~~lVl1f1~r:rm~v~'Ufl1111'j" MS lil~lJ BA 1 ij~nf)i'lJ;ifln~l U~:: GA) 0.05 ijrl~fl1lJ~fl~~'l 
• JI • 

l~fli'mhf11'j"ln~Vfl~ (regenerate) l1al;~thVflRli'AlJll~tJ~hWll11'j" MS Vh~lJ lAA 0.02 

ij~~fl1lJ~fl~~m~~ 'lJ lfl '~llJfl1 (BD2) l~flimh lMtlVRlnR'j"ln ~lflf11'j"ffnl:l1'IJfl~ Shibata 

11~:: mu:: (1996) Vi lf111 L'Yil::liv~ rilU ~ltlflR~ 'Atllf)f11111'41:alJ~RltJ~1U' flV' tJ tl~'j" flll11'j" MS .. 
JI • 

;;l~lJ BA 0.2 ij~~n1lJ~fl~~'j" u~::l'Yn::l~tI~rilU~1.u'1~ltJfll111'j"lil~lJ phenylurea 1 ijrl~fl1lJ 
• JI 

;ifl~~'l 'YilJ'h tlllJl'j"\li'nih' Mln~Wfl~'~ 11~::tll1Jl'j"\l1-nlJilU1UVfl~ l~m~v~ 1Uflll11'j" MS 
JI ,~ I 

~lfltJ Ut41t1flrl;;'~1~tI~ 1 Uflll11'j" MS ;;rl~mllJL,jlJ,jU 'IJ fl~tll'j" 

ml11'j"Ll1iifl 1 1u 10 (1 / 10 MS) ~'lil~lJtll'j"flllJfllJf)111~1Q.Il9ilJ 1~ 1L~~ vermiculite tlllJl'j"\l . .. 
JI 

i'flt41f11'j"lnrll1f)'~ 60 lUfl11~U~ ffl111lJltJU1::1flff'fltJ V';YY1(2537) '~Vilm'j"1'Yil::1~tJ~ 
JI 

llf1~r:rtl~lflrilU' tI1U~lU' fltlll~::tll1Jl'j"\li'nt4111f1~nt'l' 1MlnRlIVR 'A1r1tJL~V~ 1 tJflll11'j"t'I'~'j" MS .. 
;;19ilJ BA 1 ij~~n1lJ;ifl~~m~:: GA3 0.05 ij~~f)i'1J;iVn~l l1~::~lflf11'j"ffmn'IJfl~Ynrll1L~:: 

';h::L~'l5 (2541) 'YilJil tlllJl1\li'flt41riltJU~fl~ltJ~1U'fltJ1MlnRtJflrl'~Ufl1l1n MS ~L~lJ BA 1 

OJ'" OJ "Sol ~"1 _I .& 
m'fI~lilt)fl'YfU1V11UflnU'flIUiIill'YflJiltl~''Vt) (In vitro selection) 

JI JI. 

1J~~,rtJl'Vlfll'W lrlVf11'll'Yil~l~V~Lumvfl 

'

''' "'.. 1 '" ", .I", 1 rll'IJllJllJlJfl1J1'Vl Um'lfl~'YiUli~lUl11U 'lfl , . 
tI d'" I .i ~ dd .. I d cv ~ 

lC)f~rl 'IJ fl~ Vl "llJ 'Vl~lU 'VllU ~ fl methionine sulfoximine C)f~llJU tlWYllJllJLllJlJ 1~ VlfllJtll'l'Yil:l 

'" '" .1 " "',1' ...... .I tabtoxin fltl'j"H l~m'l5fl Pseudomonas syringae pv. Tabaci flUtl11l1J'Y1 ~~lnf11'j"flrlmflfl1C)f'Hl 
.. .. 

1~wnij tlllJl'l\lUt'I'~~fll1lJ~lUl11Ul~lJ.u'UO~ 10 1't;' l;jmh 'tJtJ~fl'UUtJrl~ (Toyoda Url:: 

Quchi, 1991) ~lnfll1lJffl1~~if;~ 1~ii~ffn'l:l11~tllnlJf11'lfirllnvnri'l5~lU'YI1U 1 'j"fI'Uri'l5'l5ijrl~U 
.1 

lJlfl'IJU ~~ 1 U f11'j" firlliiflfl~ui~lUl11U 1 'j"fllr1Vfll~vinf)1'j"11'41::1iv~l1im~flfll~Vil 1fi'lrlVf)1'j" 
JI I JI, " 

ti~lii fl fl ~ 1 f119frl cll1 ~ fl ~1fl1 U fllVm'Yi 1~1~ V~ li 'YIU ~ flfll1lJn~,rU ;iH'l ~ tJ fHlll1U ~~U'U tl fll'Yi 
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, ~ 

'11 ~ ~ fll'j ti fl ti1 ~ flfl1V'I1 ~ ~ nU91'U~'II' hw~'j ~ ~ 1 fl ~ 1 'U l'U ~'II'Yi' ~ '11 ~~ ~1 flfll'j t~ 1:: t~ V~ 

i '" ",,,,,,,J''1 
'UtH)'U'Vlfl"tl~ (Furusava, 1988; George,1988; Sun tm:: Zheng,1990) m1lJflflfl'U'Vl'C'l''j1~'IJ'U L'U 

~ 

dO' "1 'C'I'fl1~f11'j t~l::mv~ 'Vl1 fI flV 

'" '" 1 'I" 1. fll'jflflmtlfl flV L'II' host-specific toxin 

'" ... 1 1 " 2 . fll'jflflm~fl "V 'II' non-specific toxin 

.011 , .. ",,1 1 ".1,J ... "'''' .. 
non-specific toxin l1lJlvtH'C'I'l'SLlJ,,::lJtl nYlYlL'II'~ 'jfl'C'l''SH'IJ'U 'U~tll~lJfl11lJ'C'I'lJ~"U1i 

~ ~ 

tllJf11ni91J'Ulf11'S'lJtl~ 1 HI u9i'li"tllJt'I'''Utl~~tlf11'S L'Ii'lvilnlv 1"mitll;~'I1lJfI fl11lJA'1'UYIl"U~tl 
., 

I "" 1" "" " 1 '" "- I"" non-specific toxin tll~'C'I'~Lt'I''SlJ 'HLflflfnllJ"l"UYll"U 'jflYl~Y1Hfll"U1J'jlJ1W1Ln::fJWtll'n 

'" ... 1 i" "" 3. fll'Sflflmtlfl flV 'II''C'I'l'SLfllJ 

, ., 
... "" 1 " ... , " .a • cv t'l'1'SLf1lJ1Jl~'II'''Ufltll~ 'll'1LYI"Utll'l11'Smtl~Y1 fI\llflt'll'tl (culture filtrate) 'H'Stl'C'l'l'S'C'I'flfl\llfl 

"1 I " I 

... .. oI!I d. • " 0 d di" I 

''Utl1VtlWl$Y1\lflt'll'~1'IJ1'Vl1mV 'C'I'l'StfllJ'Vl 'll't'll'''U methionine sulfoximine (MSO) .. 

., 
4. f11'STiflti1tlfl1f1V1~litl'C'l'1t'\1~ hfl • 

., .,., 
,itl hfl'l1 nlV'II'ij" 'liihn'S'C'I'!H'C'I'l'Svtlj ~~U"U ~~ijf11'j 1 ~ri1"U'lJtl~Litl'C'l'1''I1~L~''U~1 

Jltla'tllJ 1 flm 4tl\l::ij Hn , tlm::~"U 1 ,f,nfl fll'j Ltl~V"U LL tl nn ::~lJ' 'Un" f11'jffflljlfl11lJalJ~"U,r 
'S::M'h~~ 'll'n1J14tl 1 'Sfl vil 1 flVf11'S Ll'll:ai v~, if tlL~tl'l1 ~ tlfll'j Ti" ti1 tlflt'Un"~ 'II'~ij~flljW::~ l'U 'Vl1"U 
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• tI 

ffl'j-WlJ 1J~~ ~'1limfllHlalt1ti'1JmHl1 'jflliln~1Jlnnn l·\i'Trh" lt1'tf~'11oiim 1 (Magaret, 1986) 

tI • 

1~'U~'U (Rup 11"~ Sukanya, 1990) loii~lilifll'jffnlJ1ril'Ul'l1\lj i~l1ri Psudomonas syringae, 

Phoma lingam , phytopthora inJestan (fpi'tf, 2540) li'jlt1'11'Ufll'jffnlJl~1..h::fI'1Jr-l"rll111Jl'Ufll'j 
tI 

'l~fI'l'j-WlJi'Ufll'jtl~1~~n~'tfrl'1'U'YI1'U hfl i~uri fll'ji~fI'l'j-WlJ'tftNloii~ Phoma tracheiphila 

ffll'\1~ hfl malsacco tl~1~t)f1ih19nHnUfl""fI''tftl'lmlJtl'U rl''Url'1'U'YI1'U~'~lrlmhtltlmJ~n i'U 

~ ".1 , "'... "'.,,, 1 fftll'YUi n lJ'tfl~ 1J~UfI'~ 'I fll1lJA1'U Yll'UlJln'tf'U (Gentile, 1992) 11~ fll'jfl~l~tlnVi'U ~ ~1'U Yll'U 'j fl 

tll1l'~~11~'U~tl'lfl'ti'~fI'l'j-WlJ1,f1J~~'YIiritl'UlhlJ1i~ 61111~ culture filtrate (CF) l1'Y1'Ufll'ji~ 

ffn-WlJ1J~~'YIn~~ ( 1Il11nW, 2539) 1~tlli'jlt1'11'Ufll'jffnlJl1~tllti'1Jfll'ji~ partially purified 

~ l ' oJ" culture filtrate (PPCF) 'tftl'lL'Vtl'jl Colletotrichum Kahawae fl'11'\1~ 'jfl coffee berry disease '1I'Il'tfl 
tI • 

li li11t1r-li1 fllU-W i 'U fll'jtl~l~tlnUfl i1" fI''tf6'1fllUThi'l fl'ltJYr'U (li~l'U 'YI1'UU~:: '~~1'U 'YI1'U 1'j flVi1J'h 
I • JI • 

l1fli1"fI'li~1'U'YI1'U~6 PPCF 'il:: '~l1J'Ufhh~li1 (necrosis) U~~lifll'jl11~qj~6 hn~ li'jmhllfl""fI' 
, . " 
lirl'l'UY11'UlJl~mh i ,fln~tl6~Ui1::lhtltl~li '~lJltl~l~tln~lt1 PPCF 6nfli' '11J::yh i,f tlfl~lifll1lJ 
~ .1 ~ 0 '" "'... "'., .1"'.1 "'.,,, 1 ,,1'U'YI1'U ~ '1'tf'U U~::l1JlJU lJ l'Y11'1 fl'1'l1 'j1J fll'jfl~m6nVilJ~ U~:: lJ 'j 1JlJ 1 '1VilJ ~AllJ Yll'U 'jfl ( Nyange 

11~::flW::,1995 ) 

th'l1 i'1J lU ~1U' 6t1V'l '~li'j 1tl'lllJ 11i fll'j fl11JtJ lJ h flifl'l1 tl'l1l 1f1LU ~ 1U' tlm ~lJ~'tfiJl ~~ lJ 6~ 
llJfffllVi~lifll1lJ'I1 ~ln'l1~ltJ'YI1'I;lf1lyt i~linn i ~fI'l'jlflli lm::Ol1rl6 '~lifll'jri '11fl'1lJ i ,fu~n 

llJ~ 1U' tl tIL~ 'U ~'tflff'jlJ J n 11 fll'j ln~ h flVtllJ 1 'UU H~'U nn ri'~L~ 6n~'tf~ l'U 'YI1'U fl'1'j -WlJ ~1 ~6 
".1 ~ .1~;. ~~ oJ";. 

fl'1l'\1 ~ hfl fI''jl'1'tflJ 1 ~m'YI fllJ flfll'j lVi l::m tI'Il 'U tlWtl 11 'I l1JlJUlJ 1'Y1 1'1'11 'U '1'Y1 m 11 11:: 'Vl tI " ~ fl11lJ 
• tI 

~tylfftILijtl'l1l1n1 'jflU iA' 

" JI, , , 

1. Yr ~lJ 11'Y1fl'QflY11'1~llJlyt l::l~tI'Ilij tllV61U ~1U' tltl 1~ 61-WlJ~llJ llJtJ6~ , lJ fl'fIlViU" tl~ 
" • tI 

l;tlffl'11 i'mh i u1.rllJ fll'j fl'11'1f1'lmilJ(li~llJ 'YI1lJ~ tlfl'l'j-WlJ 'tftl'lLoiitl'i 1fl'll '11 ~ 1'j fl i 1J t~ 
..::t ...:::t. ,: I ", oC:l 

2. ffnlJlfll1lJfI'llJl'ifl'tf6'1f1'nVilJ1I1f1L'tfm1 Glomerella cingulata ilJfllmtli'\11n~ 

i '" .1" " tllfln 1J'~f11J1lJmlJ6t1 

Q.f " "" i ~ " Q.I d'.d" , .oQ ~ 3. Vi~lJ 1~lJ1Um'U 6t1 '11 L~fI'ltlVi'U~'YI~1'U'YIllJ~6f1'l'iVilJ 11 1f1L'tf6'i1 Glomerella cingulata 



..; 
unn 2 

i '*~ tnt! ~lUtllJ~t!~fl 1 1"Ul1t!tl.:JYI~H'tl.:J"tl.:JtYmUlJ1Yl f!1 lJ 1 'l~;'"Jtl1YH1'l::iff1m 'HJ-

6 

., .. .. ... "'.A " _I" SI .,.,1' '" "'_I -"'.-
l'tlJlf'l'ltY;J':i ~l1'1'l.:JmW1J1111Y1lJ1'lfJ 'ti'.:J111J111JAlJl1J'lllJtllJYI ~Hl1fl ~.:J111~1J':i::~11Jm~lJli 

llf1::~.:J111~lJmYilJ1J 

• II " I I II" , 

2.2.1 tYl11fliHil '*' lJfl11Yl~f1tl.:Jll'tl::Lt;fJ~njtll~tl '~l1n tYl':i LflijYii '*' lJfl1':i l~lJ·mjtlL~tl 

~11Jtl1l11':i"lrll MS (Murashige 1Ltl:: Skoog, 1962) Lm:: WPM (McCown Lltl:: Lloyd, 1981) 

2.2.2 tY11fl11JfJ1Jfl11L\'I~fYl911J lA 1~l1n 

. - BAP (6-Benzylaminopurine) 

- Kinetin 

- NAA (a - Napthaleneacetic acid) 
, ~ 

2.2.3 tYll LflijYii '*' lJfl1':i~tlfl'lj,L';tl1Ltl::tYl1tl~m .:J~.:J r.~b '~Lln 
... .. _I" d .. 

- l6Y1litlLltltlfltl3t:m 70 L1JflWlflJA 

. - f!tltllflflCJf (lClfl~lJ1J11f It!fltltl hR' 5.25 Lt!tl{l~lJ~) 

- YlllJ-80 (Tween-80) 
, ~ ~ 

2.2.4 tYl':iLflijYii'*t11l1'I1Jlt;lJ.:Jl';tlll '~l1n water agar (W A), potato dextrose agar (PDA), 

Czapek agar (CZA), Czapek Dox medium, Malt extract Lm:: Leonian 's medium agar 
, ~ ~ 

2.2.5 tYl1 Lf! ijYii '*t1111 i' 1JLWfltYn~tYl1~1:l \'I 1 fl1';fl1 l1Ltl ::ilfl ':i 1:: M tYl':i Yi1:l 'illfl1';f)ll 

~~L1n ethyl acetate, methanol, acetonitrile 
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.. . .. 
a ... ... a 'l 1 _IV v 

2.3 m'11l.lfll'Vt)tJ'i{nli'Ut)"1'Vt)" GlomereLla cingulata Ull'11~ l"HI tJ~~l1J(lnH)[J 

l~u91'n:lrhmJ~lt!mJ~d~tJ hfl iU'~~lfi~\llf11.iml Glomerella cingulata \llflu~nru 
LllhHU~f11U~lt!VV i tJL'U~~ltJ~htJff ·nf'U'.i fllLflVLliv" ~""t11"lh::\l1Um.,j'tJ£ l~m.hlJ1 i ,*i lJ 

" .. ... .. ... 
fl1 '.i LLV f11 '1ft) U '.i "l'YIli 

" 
2.3.2 fl1'.ilwf11;it)'.ilnl1"t1~ hfl • 

, SI " I 

,.h911t)Vl" 1 U1U~1t!t)vrh~tJ 1 '.ifl iU'''lJl~'.i1\l''t111;it)nl1''t1~ hfl1~V9l~1i1t)1~t)~~u~nru 

llfoltl hfl (cross section) lltl'1~t1fl1;jW::'Ut)..J fruiting structure , ascus 1m:: ascospore ~1f..lfltl't)" 
0' ~ " ~d 

,tl'Y1'.i'.ifl'tJ lWf11~t)nl1"t1~ hfl~1V11i tissue transplanting (Dhingro 1m:: Sinclair, 1986) 1"v 
" ." 

fl1'.i9l~~tJ ri1tJ'UV" iUU~l1W'UVUU~H'l111~tJ hflliJtJ~lJl~fl'l'UtJl" 3 x 3 iJ"i11lJ~'.i l11fl1'.iyJt)fl~1 

" "JI " I 

'illL;t)Un'1 2 fli'" ,.h~tJri1tJ~~'U11"UtJm"t11'.i water agar (W A) "jlJL;V i~l1~W"t11JiJ 25 ± 2 

" t)"i'I'11C)ml~Vn tJltJ 3 1tJ \l::1l'ftJLfftJiviHY'Ul1L\l~tyt)t)fllJl\llfl~lJri1tJ~~ 9l"ri1tJUmV'UU" 

" " " 
lfflJiV 1"vi'* cork borer 'UtJl~lfftJ~hfl'WJfl"l" 5 iJtli1llJ~'.i ,h 'ULtiv"UtJm"t11'.iltifm~u .. 
potato dextrose agar (PDA) L~mjliuVi~m1hfl~llJl~fl1'.i'UU" Koch's postulate ~"liJlJl~ 

, I ,... 

fl1'.il1Ul1~V(iV'YIN hfl~~itJfll'.i~tJVlJ~"l~V"'l1"t1~ hfll1l11 i 111fi"mf11'.itiu~~ (Agrios, 1978) 

2.3.3 fl1'.iVi~\lUhfl~llJl~fll"i1JV" Koch's postulate 

" • SJ • 
0'" .. , "" d. I \ti"<E:1 .r::::t, 

tJl1~ml'Y1LWfl ~\llfl'UV 2.3 .2 mmV"UtJm"t11'.i PDA UlJ l1'Y1VW"t1f1lJ 25+2 t)"fl'l . .. -. " 
lC)f"l~V'" il1un"yJ\lVV1'.inlC)ftJ~ 12 ~11lJ" l~tJl1mtJltJ 7 1tJ 11lL~t)lJl1~~VlJnUt){U'U1tJ"VV 

"d , "6" I 4 CloCl. JI..ci 0 ~ " " 

i "t1lJfI11lJ"t1 tJ1UtJtJ'UV"num lxl 0 nUm~VlJtl""~'.i U"1\l"'YI1fl1'.iU\lf11~V""UtJ i 1J1U"llJVV 

" ." 
~1Vn~ ~yjtJnUV{Ll 'U1tJ"t)V \llm1tJ fI"lJ~1V(l-ll."tll"'~f11~t) i 11i'jfl11lJ;lJn -II~"t)~tJllJ 2-3 1lJ . . .. 

.s i .IV v 
llJV Ul1JmtJVVll"'~"mfl1'.i'IJU" 

.Q,d JI 51 
and reinoculation} ~llJ11ifl1'.i'IJ1"~lJ 
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.ct .. y...Ii 
2.4 fl1':iflfl'YlflT'H\l'ltyllil::fl1'la'l1~al'l'rt'Y'lI6~611 Glomerella cingulata 

. " 
2.4.1 ffmn tn'l1~ nL11lJl:: ~lJ~1l1 i' u flntt'rl~ t1'1J61" 6-:J l;ffll 1 

SI ;," • 

tlll;f6U~,,!'Yl~"6-:Jl;$6~lnl1tJfl 1~'illfl~6 2.3.3 l.rtlJ 1mih1.l~ (micropipette) ill1.lf1~1.l61 

1l"1\H'I6tJl111jfl11lJ'I1'UlllU'U"6~~1.l61 1 x 10' tt'1.l61~6iJ"~~91~ 1.l~lJlf1~ 20 llJ im~m 
~ .. a 

"~U'Utn'l11~1'UmtJ~ 5 tl9l~ fl6 PDA (potato dextrose agar), PCA (potato carrot agar) , CZA 

l "Q I 1"-1 <' (Czapek agar) Malt extract lm:: Leonian 's medium agar "'l"lJ'I11~ (loop) mn 'I1~1Jfllm::'illtJ 
I ,,11 tI 

';1~h'l1lhu6~tn'l11~l~tJ~l;$6 ~lJl;$mntJ1~~w'l1~iJ 25 ±...2 6~fI'l19ml;tJ~ l'U~fl1~~l11 

llfl'~~~66l~tt'l9f'U;i' 12 i11lJ~ liJ'Ul1"l 14 1'U tilm'S1~Utt'1.l61hwill1.l"~1~"::"ltJ tween-80 
• tI 

fl1llJl~lJ~'U~6tJ":: 0.1 (V N) 1.l~lJ19l~ 2 ij"tiafl'S "-31'U'I1"69111~"6~n1jl;$6~1 1 ~1~lJl11-:J"91 .. 
" tI " ... 1" .. " ..... I I "1"" "1 l'lfm 1 '11 '11 "9166n'illnF-l1'11'Ul"6~tn'l11~mtJwrfftr:t16fJl~llH lm1 'b'F-I1"11Ul~m6~lfl''U tJ66n • 

'il:: 1 ~ ~l ~ "::,, 1 tILL" 1'U" 6fJ"6~ ~1.l61 thunJ61~~~6~1 'U '11" 691 'Yl9l" 6~ 11":: U'U ~lm 6~~ 1tJ 

" fl'WCl::"ltJ tween-80 ~1'U1'U 2 iJ"~~91'S 3 tli'-3 1l~11911.l~lJlm~1~"::"ltlll"1'U"6tJ 

"6~~U 61 i-:J 'I1lJ9I~ 1 ~ lm::'I1lfl1llJ'I1'U lUU 'U "6-3 tt'1.l 6111"1'U "6tJ (~U 61/iJ" ~~91~) 191tJlrU~ 1tJ 

" 
haemacytometer Yilm'S'Yl~"6-3 10 eMl ~6 I tlfl'S61'l11'S11~"6~ 

tI tI 

2.4.2 ffmn~:: tJ::11"1"6-3 m~ l~tJ~l;$61 'U61'111'S1'11 ,,1111' ~~ Htt'l~ ~ 1;1 ll":: m~ tt'n91 ~1~~1;1 
" ... 

'illm'b'6~1 Glomerella cingulata 

I " " , 

1~ 6ffn1;l1~::tJ::l1"1"6-3m~ 1~tJ~1;$6'S11'U61'l1l'H'I1"1nL11lJl::tt'lJ 1 'U nl) 1 'I1'~1.l~lJlW ~1~ 
" ... a 0 

a'fl~'illm'b'6~1'ill'U1'UlJln 

"" ",. ... 1 o.a do do .d.1"" 
'lm'lf6~1 91tJ'Ull'b'6~1 Glomerella cingulata lJlmtJ-3u'Utn'l1l)'YlL'I1lJl::~lJ'Yl 91'illn"6 2.4.1 

l~'Ul::tJ::l1m 71'U ,.yt6111~!H~1.l61 ciltJtt'1.l611l"1'U"6fJ~~1jfl1llJ'I1'UlllU'U"6~~U611 X 10
6 

·«tJ61A6iJ"~~91~ 1.l~lJlf1~ 1 iJ"~~f1~ "-31'U6l'l11mnl1 Czapek-Dox medium ~l~lJ yeast 

extract 0.ll1.l61l~'U;i' (Hirota lm::flW::,1993) m1Jlf1'SlOO iJ"~~91~ l'U flask "'U191 250 iJ"~~91~ 

lifJ~146 H~~w'I1tJiJ 30 6-:JfI'119f"l;tJ~ 1'U~fl1lU"dl1~tJ1~mllJl~1~6tJ 300 ~6tJA6'Uln 
. ." 

. l~'Umn 1,2,3,4, 5, 7 1m:: 14 1'U 1;j6f1'jUnl'l1'U~U~"::~::tJ:: \i-3tll"6~L11"1n1~'illnm~l~tJ~ 
" " . • "1 i ,,,... .. 1"'61l1Jlm6-:Jltnl~'U tJ66n 91tJm6~F-I1'UF-Il"11Ul~ 3 'b''U lm::m::~nllm6~ No. 1 "6~L11"1'Yl 

.'~iitlfl'h culture filtrate (CF) tlllJl"911.l~lJl"~"-3111'L11g6 10 11.l611~ml 'illn1.l~lJlf1~"6~ CF 
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~ " 1 lSI ..,j "l" .d '" L'llJPlU 'ltJ 'lfLfI'H)'11"::l11tJmHflltJ 9'1tltytylfl1t'fU1.J1.J1111u( rotary vacuum evaporator) 'YI'fJWl1iJlJ 

50 ()~ffW1H1L;m,. lh CF ~Cl'l11~1Jl~1"ua'1hh.li'1.Jth pH i,rl~ 2.5 ~1tJ 6N HCl ",ti''l~1f.J 
~ ~ 

ethyl acetate 4 fli''1'lCl:: 50 ijCliiii~1" ,hffl1"Cl::ClltJ'Ui'tJ'UtJ'I ethyl acetate 1111"::l11m~-e:l 
" . 

1 " Go' ... 4 .. ., 4'" <d I 

'l "'11"",mHllfU"6HYllJClf1l:1W::I11WJ1'UUL1"tlf111 crude extract toxin 
I " " JI , 

i·nlll1 11 n"'n ffti''l ,",lfU;im 1ti'1.J11~ lJ1WlhtnJnmf'l'UtmfftJ 'tlnn 1" -e:l'l 1 ~ 11'1 LLP-ltJ m 1" Yl'l Cl U'ILL 1J 1J 
~ 

ClID ~lU1U 4 911 

~ '" ... , ... l ' _I"" 2.4.3 mlYl'l"'UUff11"ffn'l,",lfU'lfU'llGlomerella cingulata ~Um11f1'l lfl U,'lL1JCl1tJUti 

~ 

1JlVi1ml~Un'ihL;iu~1t1ffn 

. ~ -/..-, ,,'" "'... 1''''' 1 "l1f111lJ'lftJ Yl~ffOUff11ffn~,",lfU'V011ft'XJ11i puncture bioassay (Hirota Lm::flW::, 1993) 'ltl 

. • , JI" ,.. d ".,,: 4, " ~ ~ 1 ~ 
,'\'rI1LLF-IClUU UL11Cl1tJ tltl'l1lJ1'UlJ L1Cl:: ''lffflHrn~'lfU'Vm1Yl 'l ,",lnmlLCltI~L'lfU tJt:Jl1111" Ll1Cl1LlltJ 

tI 

.... 'Q,I' ., ~ " , '" " " '::tJ::l1Cl141tJ L1Cl::P-l1tJ'UtJ~UtJmlffn~L1\11'ln'Uo 2.4.2 tJ'l::~UfI11lJL'UlJ'UtJ 0, 10, 100, 1,000 

un:: 10,000 ijCliini'lJ~uii911 11~lJl91'j 25 'lJ lfl'ln91'l l1U91Cl'lUtJ'jOtiLLP-lCl~li1'1' lilJ'UVl'lf 

i~nrl11 H~flWl1tJij 25 ± 2 O'lt'fWIClL;Va' fllUl~LLff'lL1JtJnCl1 3-5 1tJ ff~1f191t:Jlm'jLLCl::1'l 

'UU1fHLP-lCl hfl~Ln~;ftJ LmUULntlUflULLP-lfll1fl~LnfHnnm'jL~lli1Cl1t1'UO'lL4m1 

tI , ... 
,",lm1U'lltJ'UO'l Hirota LLCl::flW:: (1993) ,"U11 L')fO'll Glomerella cingulata ff1lJ1Hl 

tI 

Url~ffn~l;I indoleacetic acid (IAA) L1Cl:: phenylacetic acid (P AA) 1'ltlff11"n'lfftl'l')fij'l"'llJ1HI 
tI , 

';1 hfLn91t:Jlf1l'l 'lU,~ti'U'lf1'~ ~'1l1tJ~'l';lm'lYl~Cltl'l1~tIlhff1'llJl~'l!ltJ IAA LLCl:: P AA Yiij ,: ' 

" ... '" ~1t111i ' < 
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. " 
2.4.5 fl1'llLml::lhl1~U~1L"~U5lJ1Wff1'i lAA Lm~ PAA liljfl~''Wffl'lffn~~lf1L~fl'll .. 

Glomerella cingulata 

(HPLC) 

nlfl11~'WuUlfllllJL,rlJ,r'W~fl.:jffl'llJl;\1!1'W lAA Lm~ PAA ~ii~L,rllfl~fl.:j HPLC 

Ua1n!1.:jml~lJl;\'l!1'W IAA Im~ PAA L~fllLml~11'111U5lJ1Wffl'l lAA Im~ PAA ~ljfl~''W 
" a'llnn~~lf1L~fl'll Glomerella cingulata ffll'11~ llflll.J~~Lu~lU'flfJ 

~fN Mizukami Lm::flW:: (1991) 

: Selectosil 5 C 18 

",., ~ ct. 

~'Wl~Lff'WH1~'Wtlf1"1.:j 4.6 lJ""llJm 

till 250 ii"~llJ;\'l 
~ .1 ~a ~ 

ffll"::"1t1;\1'Vil : acetonitrile 20 LlJflllC)l'W;\ 

6;\llf1ll h'~~6.:jtYll"::"ltJ~'ml : 1 ii"~~;\l~f)\nli 

;\n\liLfln::11'~lVlltY.:j6";\ll'11fllll;\ : 210 'Wl1'WllJ;\l 

U5lJl;\l~1.rl'Wf1l'l11ml~11' : 5 'lJ lm~;\'l 

fl11lJ~'W : 130·150 fihf1i'lJ~6;\1'l1.:jlC)l'W~LlJ;\l 

.. .,. ~ • I ~ a ~,,,.. "" 
l;\ltJlJffll"~"ltJlJl;\l!l'W lAA u,,~ P AA 1.J'l~Y11i 98 IlJfl'llC)l'W;\ l1lJfll1lJl~lJ~'W 

. .Q<ICltoQlI.oQ d I"'''''' a 
O. 10 ,20, 30,40 U,,:: 50 lJ""mlJ;\fl";\'l \l~ffl'l~::"ltJlJl;\'l!1'W1L;\"~fl11lJl"lJ\J'Wl~lLmfl.:j 

" . 
~ I "" " • .1 ,''''''' .. " " ... LC' "llJfl11::~.:jf1"11~1.:j;\'W fflHmlnlJl;\l!1'Wl::1111.:jfl11lJL~lJ~'WU"::WUY1 L;\'Vifl~fl.:jffl'l 

" .. a't)~W.il\l1f1fl11lJfflJ,;'W1fL;.:jlff'W;\H til'W1W111fflJfl1lLff'W;\H Y = aX + b 

... ~" 
W6 a = fl11lJ~'W~fl.:jlff'W;\H 

b = ~~~~lIfl'W Y 

" " X = fl11lJl~lJ~'W~fl.:jff1'ilJl~'lil'W 

" . 4 4" SId. 
Y = 'Vi'WY1 L;\'Wfl 
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• y 

2.4.5.2 f11'j1Im1::,.f'\11t1~lJ1Wff1'j lAA ll":: PAA Yiih)Vluff1'jfffi~Hl1fH';m1 .. 

)I I ",)1 I JI 

,j1ff1'j ffn~~lfH';V'j 1Yi i~ ~lf1m'j l~tJ~L';V'j 1 i 'UVl'l11'j L'H"1Yi'j::tJ::n"1~1~'l 1l,,::r-41'U.,J'U 

.,,, "" Q~""4 ~ i 
""\lfl1'jtl'f1~ff1'l ~lf1'\JV 2.4.2 fl11lJL'\JlJ'\J'U 500 lJ""mlJ~VM''j 9f~"::"ltJ 'U acetronitrile 20 

,,, '" , 
un:: P AA Yiij BQi 'U tl'1'j ",fi~~lfH';m1 i 'U 'rIl.htJij"iif1i'lJ~vii~'j 1 ~tJl.hrj'UYii~YlflYi i,)'lJl 

• y 

&mo1.JliitJufiufflJf11'jl~'U~'j ~Yii~~1f1m1rllJl~'j!1'U lAA 1m:: P AA 1~tJi-N"l~'jfi1'U1W1i'~ij 

~1f1 y aX + b 

X Y - b 

a 

.. .. . 
.., .. .... ...... _IY Y 

2.5 m., 'rt RI'U 1 &fI fl 'U fl fll llyn:: 1i.UFH'U 6 &tI 6&lJ ~ 1 'U 6 U 

LnflU fl m 'j l~ ~ 'U 1 i l1' Yi 'If'''~ HtJV~ ~ 1fH if V1~V I rJ'U ~'U ~ V'U ~ht1flJ~'U ~ V'U '\1 i1 ~ ~ l~tJ1.,j'V~ fi U 

fll1lifll'U1t1'ltJi'Ui~1'UYl1'U hfn;11~tJi-Nri1'U~H'l i,)'un t1"ltJtJV~ ~1.,j'1~ Im::ri1'UtI~v~ 
y •• 

• ~ .::::1 4 cv 0 i"'" 
'6~"'Ir lJ1L'Yn::m tJ~ U'U tI'~'j Vl'l11'j nL'HlJ 1:: tl'lJ I rlV'lff1'U 1 '11 Lf1~tJV~ 

" 

. . 
~1f1,r'U ~~'W 1tJVt;lYi i,)'lJ1 

y 

;fl,j11lf'~1'Um'Uff1'j",fit;l~lfH';V'j1 (crude extract toxin) 

.. _I" d .. dd 0 ?I 
Uft::tI'l'j,,::"ltJfl"V'jVf19f 10 11JV'jl9f'U~ nlJ tween 80 ~1'U1'U 1-2 'I1tJt;l IlJ'U':i::tJ::n"l 20-30 

1.Ilii ~H~1tJJ1mr'U~i1~'iill'fVL1~1 3 flf~ 1L~1~t;l~,urJ'Uviv'U'l fl11lJtJ11'ViV'U":: 1-1.5 
y 

lW~llJ~'l ij~1~~VQ,)'1tJ 1 ~1 'W1 itlL~tJ~Um)l'l11m~~~~'j MS (Murashige ll":; Skoog , 1962) 
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., • tI , 

~h\JtJ~6~ 131LU6LV6t'h\JtJ~fJ~lJ1li1f11'i~fJfi~lL;fJ-viH1~1tJ1~f11'il'lfUL~tJ1n1Jri1UtJfJ~ 
~ v. 

pj"1~\Ji\Jl~n'll1U1tJ'i::lJ1ru ij"~llJ~'i 13 1 '1 tJL~tJ-31JUml1l'm~~~m MS lfit) 1 tff1'Y111Jf11'i 

'YI"1'I6~ 

~ . 
.. , .1 ".1" " ... ... '" " d It'1tJ~fI'1\J1J''ltJtJ6~Ul'I::9l1'\1H'\ItHL1Jl'I1U 6tJ'YI19l'i tJlJ ~ \llfi'\l6 2.5.1 1J\J ml1l'HL '\1-3 ff9l 'i .. 

MS (Murasbige Ul'I:: Skoog, 1962) U":: Woody Plant Medium (WPM) (McCown U":: Lloyd, . . 
•• '" d.., "" <Q 4 Q.I I <C::\ 

1981) 'YI19llJ BA, kinetin, rnA l1l6 NAA 'YIl::~Utl11lJl'\1lJ'\I\J 0,0.5, 1,2 U":: 4 lJ""mlJ9lfJ"m 

~~ml1lJij 25 ± 2 6~tl'Wlfl'l1;tJfI' '\JfI'm'Yi~'~1UUfI'~ 16 i11lJ~~fJ1U ,j\JYifif11'iln~tJfJ~H"':: 
m'1\l;tlJ1A'U 19l 

II ", I 

......... '.1" .1" " .c1 ... '" " 1l'1tJ~L\J61tJ6ff1\J1J"6~'\IfJ~L1J"1\J fJtJ'YIl91'itJlJ ~\llfi'\lfJ 2.5.1 'UU ml11'i ff~'i MS L"':: .. 
WPM ~LAlJ BA ~1::~'Ut111lJL,j'lJ,j'\J 0, 0.5, 1, 2 U":: 4 ij"~fi1lJ~fJii~'i l\Jffm'Yi~ i~11J 

"U~ 16 i11lJ~~61\J Ul'I:: l\JfI'm'rf~ ,~,,rUff~ ,j\JYif1LtJ6{L~\J"m'iLn~tJfJ~ L",d1\J1\JtJfJ~ 

.. 
.., • ~ SI .I~ SI SI , v ... 

2.6 fI11Vn1n &'t1rJ8Al1JQ1'U8rJPl1'U'YIl'UPl8f111f1flA\llfU"811 Glomerella cingulata 

" " ", '" ..., ... ... .... 1" " 
2.6.1 fiU 'YI9l ff6'U ~H"lJff1l fl'fi9l \l1f1L 'lffJnl'l~ \J 61l11'i LYn::l"tJ~L\J 6WfJL 1J" 1\J 6tJ 

" . 
lJ'1';lfi1l~6fi~lL;6-viH1~llJnf11l,j'fJ 

" .. . ,.1'" ... ...,"" 02.5.1 \J1 1JmtJ~1J\Jff9l'i61111'l'YILl1lJ1::fflJ'YI 9l\llfi'IJfJ .. 
2.5.2 fifJ 61l11'il\Jtl9l'i Murashig~ 1m:: Skoog (1962) (MS) ~l~lJ 6-benzyladenine (BA) 

.. .., "" <Q <Q Q,I , Q ~ : tid tI JI d'd tI 
'YIl::9l'Ut111lJl'IJlJ'lJU 1 lJ""mlJ~fJ"9l'i - Ul9l,.c\ 3 LtJfJWlfU91 1U 0.7 ltJmL9SU9l pH 5.8 

" " "I , I 

,h'\l19lL'rf1::l~ tJ~ ri1\J tJ~ 6~ 1 tJ ~lU fJtJ' 1" \J,r fJ~L 'rf1::L~tJ~ Li16 LV fJ , U ff m'Yi -vi '~l ,rUff -3 ffl1~-vi 
... ... ~ ...... .1" .1"" ~" d.dl • 

~Wl1lJlJ 25 ± 2 fJ~tl'lL9S"Lc)Wff L1J\JI1"l 2-3 L~6\J LlJfJ1J"fJ~L1Jl'I1\JfJm'ilJffl1~tJfJ9lmfi'l \l~U1 

. " 
lJl~ltJ"~ml11l1\Jtl9l'i MS -vil~lJ BA t11111l,j'11~\J 1 ij"iifi111~fJii9l'l Ul9l1" 3 ltJfJ{L~U~ 1\J 

.1 .. d ' .. .. ... '" .1 " " " 0.7 L1J61L9S\J~ 9S~l1f1'l'ifl'fi~\l1f1L'lfm1 Glomerella c.ingulata f-lff116~ \Jt111lJL'lJ11'IJ\J 0 ,10, 100, 

" 
500 LL":: 1,000 ij"iifi111~fJii9l'i 9l1lJih~'U 19ltJ11~Uf-l\Jf11'i'YI9ll'l6~1l'U'U CRD ~lU1U 30 911 

" 
,jUYifi f-l" f11'l "WI "fJ-31 ~tJtr 1J ~ 1\J 1U tJfJ~~ fJ~U ri1\JtJ~fJ~ t11111 ff ~ Lm::ltJfJ{lcHU ~ m)9l~ 'i fJ~;19l .. 
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BA mllJloU'lJoU''U 1 iJ"i1fli'lJ~ui1m J1~1" 3 nJu{I~'U~ 1'U 0.7 li}eJ {I~'U~ ~-:J]j1:'l'1'Hln~ 
.J '1 " "....f, " " "" ... ~lfll'tfU~l Glomerella cingulata ~fflJfl~ 'Ufl11lJl~lJ~'U'YI~~~'U 2 1'YI1'\Ju~mllJl'\JlJ'\J'UI~lJflU 

0,20, 200, 1,000 1m:: 2,000 iJ"i1fli'lJ~Ui1~~ fl1lJth~lJ ir'U.yjfl~" 1~tIlrlJ~1'U1'UtlU~~1'U'YI1'U 
I JI, ,... 

lh U~;1~ ~l1mr 'UU ltlU~I11~lU UtlYhU~;1~Lm::,11'U'YIl'U ffn ffn~ ~lfll~U~11 'U ~::~1JmllJ 

L,j lJoU' 'U ~ ff ~ ~ 'U ~ 1t1" ~ titl~ '1 'U U1l'I1~ ff~ ~ L~lJ~ hi' riffl~ ffn~ ~lfll~U~ll~U 111' vi 'UI ~~Wl~ 1J 1~1~ 'U 
.... u 

ufl~Lm::fflJ\!~W ril'l1i'lJ '1.n 'U fl1~l11gtl'Utlu~nlJ,1'UflflL11~l '1 'I1tY 

• . I" "... ..""" .....J ... 1 $I $I ~ ~ 'U 1t1U~llJ"1'U UtI'YI~U~'tf1~lm::m'U'YIl'UtYnfffl~ ~lfll'tfml'YI ~ ~ 1fl'\J U 2.6.2 C)f~llJ'U 

tltl~~fflJ\!~ ur lJ1'Vllfl1~111gtl'U tlU~n119i''U~tlL11~11 'I1tY~',1 ~lflfln lYi1::llJ~~ ~1t11ifl1~~fln~ 
.., .::1 ..:i Q,I _I 4..ct Cl.cl 1 '1 )/..ct Q ... 1 e.t " 

111111911 " 'YI" C)f~~~L1lJ"~~lfl11ifl1~~U~'tf"~1 11":: 1~::L~'tf( 254 1) ~tI 'tflJ~m~LlJ"Uflfl'U~U 

Cl .cI .4 ~ eLI d Q.I ,., J/ ..d" 
Pl11J11'U1t111111~lJ1W 3-5 IC)f'UflLlJfl1 LL"::m~"11~L·,·m~'U111~1 " 'YI "fI~tlU~I11m'UutI'YI~1'U'YI1'U 

~ 0 

a'11ffn~~lflL~u~lLmdj~'Ul~fl11lJff~111::lJ1W 1.5 - 3 lC)f'U~llJfl1 L~U'U 1f1'Utlu~ 111'1~'U~11i1lJ .. .. 
~ 0 0 

a'tl~rM '1 'Ull~"~1~7 tllJ 1 -1 ~'U ~lY~mff~fl '1 l1ijfl~UtJ~U 'i)lmr'UU1~'Uiit11fttJ'UtJU~I~ tJlJ~UtlU~1 

':L~'Utltl~l11~lUUm~lJijfl1~L~~WI~1J 1~ ~lmf'U~~yjlfl11~~tlU~L11~1 '1 'I1\U~~ 1 U lrlU~'U~l'il 
u 

.1'" .. ... .. ~ "1"·1 --.1'" 1 " .... " """ m1LlJl1t1'UtlU~I~1qJfflJ\!1W~C)f~~U~ 'tf11111lJ~~lJlW 5 tYlJ~1'I1 'I1~~~l'VHnff~flUUfl~lmUtI 

11Nn Ul1::~L1;'l ih~ ~i'mn~'U ffllJl~\lU1UUfl11l1fl ''Ufffl1'Vili1~lJ'tf1~'~ l~mniJ' -1ftmn~u 111 .. . .. 



.. . .. 

..t 
tJTITI 3 

... ...... ... 1" tl v v 3.1 fll'l'ltJm'Vf)tJ'lqTl1i'U8~''V8'l1 Glomerella cingulata i.l11'l1~ 'ltH'U\lYlI illUf)[J 

II 

3.1.1 m'iUtlm';tJ'ilfflI11ilj hfl 

14 

'" I l' tI "tV ,: .4 i '" d nnllW~l.ItJ~L'tfmlffl111~ 'ifl l1'RI1.hnutJfJ'lnm'i~~ cross section lUtJWfl l1'lJ'iLlW'Yl 

llrl'~~Vlm'iLi'JumH'~~nnlJ~~h lnuFhuu6flnl~ 1-2 ijn~llJ~'i L1n::ib~~l11~fl\lft'mJ'i mJ 
... 4 l' l' ~.: d 

(fllVf'Yl 1) llJtJ~'i1\l~~1t1n'C1tJ~,nTlntru1'l111YtJn Glomerella cingulata lJ fruiting body L11.J1.J 

". , d ... 
perithecium ff'il~ ascus \llU1U111n file u ascus 11 8 ascospore (fllVf'Yl 2 a, b) \llnm'i lwn 
" . 

I~VrI"1111ilJl.Ifl~ hfl\lln il1lil1ff"~V1m'il11\U~n'RnnlJn~l hwn tissue transplanting method 

" " 
't11.JlffU im \l~tyfltJnlJl\llfl;U ri1U,"Y iRtlnltnffU'tI 'tll~tI\I'lJUV1111'i potato dextrose agar 

, 1' I "'4", .l!,.. . 4 I '" .1 '" " .. ~ 
(PDA) \l~ ~L'tfml'YllJnnllW:atlU tI~URl UJtllYtl'illJV1~lJlnl.lU\l~lJm'irl''il~fftimllJU1\1nn1J 

d " ..,., ~ Q 4" d J/ 
11t'11t11~L'itl\lC)ftlUflU nnllW::llJUconcentric ring Un::mR spore mass fl'fI'1JmnUtltl'lJUfl1111'i 

'" '" l' ..,... .I"~.I PDA \llnm'i91'i1\l~nnllW::'Utl~ spore fllfJ ~n'C1tJ~~n'YlnffUVf1111 nnllW::fI'lJfl'illJUtlJ'Yl'i\l 

n'i~1.Jfln 111-n'lt1lJU l.IU1R 3.75-4.5 x 12.5 -15 '1Jtl'iflU 11m setae (fllVf~ 2c) l~fllm (J1.J 
II ,,~ I JI 

lYitl1.Jn'lJ~ijtlm'i ~~ ~lU U m';tJ(Hanlin, 1990) 1'I'lJ111~fl'lJ~tl'Yl~lil1t1n 1 ~Li'JU1~fl'il Colletotrichum 

~ I 
gloeosporioides C)f~Li'JU'i::tI~ imperfect stage l.Itl~lYfl'il Glomerella cingulata 

"'''1 ..... 3.1.2 m'i'Yf~\lU 'ifl~11J11im'i"fl~ Koch's postulate (Agrios, 1978) 

" ... 
lhL~tJ'lJ~f!'Yl~.yj1Ltln 1~\lln,j'tl 3.1.1 't.lii~\lUhfl~11J1i Koch's postulate l~tI~~viu 

.1 .. ~ 4 'ti .. 6.1 .. , '" "'''' i .1" " 
rl"lJfl'i111.11untJtlC)f~1Jfl111J11Ul11UUl.Itl~fI' tl'i 1 x 10 rl"lJ6'i~tJ1Jnnn~'i n~'lJU 'lJllJnlUf)(J 

, • tI " 

Yi'~li'JU hfl fln1JmVfnlf1'~m,"v 'M'ijf\111J~UfI' ~U1U 2-3 1U Yi'lJ11 l~fl'ilf1'l1Jl'im;l i M'i 1J . . .. 
" . " 

ltl~l,rflm'ff~ 'Hnm'iflltll1"~\llntl\1mYV 14 1U 1~tlmm'il~1JLL'in\l::Yi'lJ'hLi'Ju~~;1JlhLlft'1 
I """ JI 

fiV1J111.J~tlu L i'Ju ~~ n~11~ n'l li lm'iIWmYtJL1n::~\1m~flCJflijnfl i' ~ , ~ Hn m'i'YlR n fl~l11 ijtJU,j'l~ 
II 

~tJ ;~,i'Jum'i tiUVUt)~L~tJfI'l111~rI"l1Jl'itllil ,,rIOR 1 'ifl' 'lJ\l~n1.Jlt.1~l,rtJtI . . 
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. . " '" '" 1 1 ~I"" "'... .os mYfYIl "'nl:lW::V1fl1~'\Jtl~ ~fl 1J~~LlJ"'l\JtltJlIm~~lm'tftl~l Glomerella cingulata 

l~'U~~mmn"'lJil~l ih~illl1~tl~"'tllJ~tl1J 
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(a) 

(b) (c) 

, ~ 

flWf¥i2 nmHU::'lJtI~l~t1'jl Glomerella cingulata rrlll1~ hf1 i1J~f11tJ~1'1!tHJ 

(a) nmH,U:: fruiting body 1L1J1J perithecium u,,~ (b) ascus fllvi'Uij 8 ascospore 
~ '" ~ i . 1" " 'lJtI~I'lftl'jl Glomerella cingulata ~lf)m'j~f1 cross section 1JLlJm'Utlv 

(c) nf)Edru~ conidia 'jtJ'Y1Hm~1Jtlf) 111111VlJ'U'IJ 'Ulf1 3.75-4.5 x 12.5 -15 llJmm.J 
'U 

.J .licit "'~" itJ' 
'lJtI~l'lftl'jl Colletotrichum gloeosporioides 9f~lIJ'\..I'j~v~rrLJYl'U~llLJ1J llJ 

~ 

~ '" tIlr'W1Ylf'1 ( imperfect stage) 'lJtlWI1t1'jl Glomerella cillgl.llata 
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.. 
..::::. SI..::::\ 4 

3.2 fll'llil'ltyUil:::flllU'nUTll't'f'H'UMI'I$811 Glomerella cingulata 

JI "1 , " 
\llf1f)1'l'Y1~Clt)~I~V~I~t)'nhHYm'Yil1'l1'mY~yhlUtlI'H'I'I9IU~ 12 il1lJ~~t)1U'Yilr;h l~t)'jl 

" 
v ; ~ ~ ~ 4 

ffllJ1'i (HY'l 1~ "'Ut)'l lJlf1'Y1tytilllJt)mV~1JU tlll11'l Czapek Agar (CZA) 'l t)~ Cl~lJlflt)~;J 'j tlll11'l 

potato carrot agar (PCA) 1~viju7lJlw",ut)1IYhtl1J 2.9 x 10 7, 2.1 x 10 7 "'Ut)1~t)iiCl~~;J'l 
" . "" " .1 ~" ... , 1 "'.1" .1 ~ • ., 6 

Ut'l::I~t)'jl"''jl~'''1J6'i'Ut)fJ'YItytil 'Utl~'itll111'i Malt extract ~VlJ1J'ilJ1W "'1J6'i1'YI1f11J 3.1 x 10 
• II " " 

ffth){~6iiCl~~~'i (~l'iHli 1) ~~U'U;~ '~"'~'ltll111'l CZA ''Uf)1'il~V~1~6'il 'l1''''~1~'''U61 .. 
" " . 

Ut'l::U 1"'U61lJl' ~ffll1i'1JI~V~I~6'il' 'U tll111'ill1Cll1V.6' l1''''~l~'''WVf\ol 

I " t " 

"1'il~l11 U7lJ1W "'Ut)1At)iiCl~~~'l'Ut)~I~t)'l1 Glomerella cingulata l11~V~1J'Utll111'l~;J'l 

~l~'l ItJ'U'l::v::nCll 7 1U 

"'~'im111'i U7lJ1W"'U61 .. 
( x 10 4 ",u61A6iiCl~~~'i) 

1. potato dextrose agar (PDA) 1801 bc 11 

2. potato carrot agar (PCA) 2129 b 

3. Czapex agar (CZA) 2993 a 

4. malt extract 311 d 

5. Leonian' s medium agar 1658 c 

CV(%) 20.11 

11 
I t)l f 

fl ml ~Vl1ij~ lflf1\ol'i~ llJl1 '" ~ 1 Ul1 U 1~ ~ilTlj t)u tlU ~hjijmllJ1L~ f1~ l~tl'U 'Y11 ~ "'t)~l1 
..... 

p = 0.01 ~llJl1i Duncan's new multiple range test 
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" " 
3.2.2 ';i::tI::ll~l~fl~fll'H~tI~L~flhJflll1l'mHnhrff~l~ffnii"l:l LL~::fll'H,.tl'fl{n:j'Wmlln 

" ... 
L'lftl';i1 Glomerella cingulata 

" " flltJl1"..:Jfll';il~tI..:Jl~fl';i1 Glomerella cillgulata hJflll1n Czapek Dox medium liL~lJ 

- I "a" ~ ., .... i >''1 " '" yeast extract 0.1 LuflW}fU;J LUU';i::tJ::ll~l 1, 2, 3, 4, 5 LL~:: 7 '1U L"r'Ifl 11 L'flffl';jffn'fl~ln 

14tl';i1 'ViU-,h L~fl';i1~::1~lJff~1~rcY'u itlL~uLlj'flni'llJlnn'lff~l'11 Uflll1l';iL~tl1~flijflltJ 111'i' 1 1'U . 
.. .: ~ ~.: ~ d dl " ~ d ~ d 

llJtl';i:: tJ:: 11~ 1~ fl..:J fll';i lM~L'Vi lJ~ U1 'lffl';i 1 ~::1 ~';i f\jl;JlJflll1WYI 'H~ tJ..:J LL~:: ff~ fl..:J fll111';i L';i lJ lJ fll ';i 

: l~~tJU~lniYmi'ifl~tlfluliJUfffflJl~fll~flijfllQ 4 lU lm::ff'il::l-U'lJ~Ul~mJ'l~Ul~uiYJ1Vl1~1~fl i~ 
I .1':.1 ..... ...,,, .1': 
I ';i::tJ::ll~1~fl~fll';imt.J..:j1'1fflU1U~U llJflUl~fl~m~'1'Ylmfl~ iiHllnfll';ilM..:JL'lffl';i1 (culture filtrate) 

"llJ';i::tJ::ll~llimUfhl1u'fl tJ7lJ1;J';i 600 iji'l~~A';i lJ1Yi1fll';illtinffn~A'1tJ ethyl acetate 
J.I " " " JI 

tl'llJ1';i()lltJnff1';i~::~ltJflfln 1AL~U 2 cMUflfl cMU'Ilfl~\hll~::cMU'lJfl~ ethyl acetate l.'hi'U'IJfl..:J 

" dd 
ethyl acetate 'tJ';i::mtlLfll~'1Yi1~::mtJflfln ~::'Aff1';iffn'fl'il1f11~m1 (crude extract toxin) 'YllJ 

., " tel. : 'oQ QI ~ d 1 Sid ~ ~ J e! '~fll!lW::~UffU1;J 1i'l 'ViU'11 tJ';ilJ1W ffl';iffn~ ~lf11'Vfl';il'Yl 'fllJtJ';ilJlWmlJ~U 1'l1lJ':i ~ tJ::nmfll';i L~tJ..:J 

~L~lJ~UL1~::ijtJ7lJ1W ~~rr'fllrltl1~flfllQl~ 4 lU flfl 0.835 ni'lJ~fl~m ijU7lJlW Jll1,x nLLl1..:J'Ufl..:J 

. " " 
LtllJ'tlLyhnlJ 15.017 ni'lJ';fl~;J';i Ljjtl1~tJ..:Jl~fl';illufll'Hl';im~'1U1UlflU 4 1U tJ7lJ1Wff1';iffn'fl~ln 

"" " " 'fHfll';iL~tI~l~fl 41U ~lm1uU1ff1';iffn'fl~1f11~m1'tJ'Yl'flfffllJfll';ilfl'fl hflnlJ"JltJ~lUfltJ 11~::U1 
JI "1' " 'rl, "" ...... -I "" .........." ., .... 

fltI'lJ~ ~ U fll111 ';i 1'Vi 1:: mtJ~ 1 U flltltl1 ui'l 1U fltlL 'Vi fltlMli'lflntJfl'fl;J 1U 'YllU ff1';i ffn'fl ~ 1 n L 'lffl ';i 1 

" ... .... 
3.2.3 ~~fll';i'Yl'flfffllJffl';iffn'fl ~1f11'1fm1 Glomerella cingulata 

1~51UfltJ 

" . 
~lnfll';iU 1ffnffn'fl~1f11~m1 ltJ'Yl'flfffllJ 1'fltll1tJ'fli'l..:JlJULL~~l1Yi1 HlJU 1 W iJ~lU~)tJ i~ 

" . 
' fl111:IL-U'lJ-U'U 0, 10, 100, 1 ,000 L1~:: 1 0,000 ij~~ni'lJ';flilVl';i 'VilJ11 ff1';iffn'fl~1f11~mll1'~ ~ln 

\ tI " I 

nmatm~fl';i1 lilull~l 4 lU l1f1l1lJL-U'lJ-U'U 10,000 iji'lilni'lJ~flilm ff1lJl';ifll11iMLfl'flfl1fll';i 

. " 
L&fttl lffltl~ltJnlJll~~ hfll11fl'fl~lnfll';il-U'lYi1mtJ~fl~1~ml 1'fltlij~U1'fl'Ufl..:JLL~~ hflLyhnlJ 

." ", 
ri'1Ufl'11lJl-U'lJ-U'U6U';i1lJli'~ control (U 1n"U) 1,jYi1111'lfl'flfllfll';i 

\_. ... _I" " .d .d 
w'''fl1Jlu~nUfltJ (;Jl';il..:J'Yl 3; fll'Vi'Yl 3 ,4) 



19 

" I " • 

~l'll~Yi 2 tJ~lJ1W'IJtJ~'ff1'l'ffn~~lm;ml Glomerella cingulata YiL~v~hjm 1i1)LrHl1LYitJ 
, tI .. 

1 M' 'ff11~ 'ffl)VlllYi')::v::nm'IJtJ~tll) L~[m;tJ~l~nu 

~ .; : "'" "1 ,j~lJ1W'ffl'j'ffnml1m4tJ)1 1'::u::mntll') L~W~L'tfV U 1'H U flU 'IN \I tJ ,ml'U U 

(iU) (fli'lJ~V~~'i) . (fli'lJ~tJ~~ ')) 

1 0.527 f lL 0.175 e 

2 1.611 e 0.215 e 
, 

3 6.966 d 0.435 c 

4 15.017 a 0.835 a 

5 14.367 b 0.755 b 

7 11.230 c 0.317 d 

CV(%) 0.41 6.45 

I , ''' • u t'ilnl ~uYi ij~ 1ti'mn ~ llJ'H ~ ~, U U U 1~ ~ L'H ijtlU nu hjijfl11lJLL~fl~ l~n'U 'Y11~ ",,()~Yi 
...... 

p = 0.01 ~llJ11i Duncan's new multiple range test 

.. 
.a .,.do "'" QI QI 

~lm'tftJ')l Glomerella cingulata (41'U) Ylfl11lJL'lJlJ'IJ'U 5 ,)::~1J fl1V'\1"~\llfl 

'YI~'fftJ1JL~u')::u::n"l 5 1'U 

J/ J/ ... 
f1111Jl 'lJlJ 'IJ'U \I tJ ~ 'ffl ') 'ff fl ~ fl11lJfl~1~\lV~LLf.I" hfl fl11lJtJ11'IJtJ~Uf.l" hfl 

.. 
• <Q~Q,I IA 

'lfWVtl1'l(lJ"" mlJ~ tJ" ~ ')) , (L C]fUALlJ~ ')) (! 'If'U~LlJm) 

0 0.00 i J 0.00 a 

10 0.00 a 0.00 a 

100 0.00 a 0.00 a 

1,000 0.00 a 0.00 a 

10,000 0.15 b 0.15 b 

CV(%) 81.65 81.65 
, , .. 

...... . 
p = 0.01 ~llJl1i Duncan' s new multiple range test 
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(a) (b) 

, v 

Glomerella cingulata (a) U~~WH'l hfl'Yitfl~1l1f1f11'j!'Ii'lvllm{J'lJV~!~V'jl (b) 
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, ~ .. i .1'/'" ... ... ill,." 4 f11~1Itl'Uff'lH).:j'lltl.:j 'UllJmUtltJ1Itlff1~ffn~Hl1flL ... tl~1 Glomerella cingulata 
~ , 

tl1llJl'\i'lJ'\i'U 10,000 ij~i1ni'lJ~tli1~~ ('1111) L1RtJ'UL~tJ'Un'U control (Uln~U) (~ltJ) 



i 
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d "" b1'11 lAA Il"~ PAA 'Vlm1lJL'lJlJ'lJlJ 1,000 

ij"~ni'lJvitl~m hr'IJ'U1~m1lJn·hm"~Tl11lJtJ11'IJtl.:Jmmm~fJL'yhtlu 0.525 LL"~ 0.70 L9flJ~LlJm 

ffl'j IAA ~Tll1lJL'Ii'lJ'Ii''U 10,000 ij"i1ni'lJ11tli1,,'j 1..r'IJ'U1~m1lJfr)1.:JLL"~Tl11lJtll1'IJtl.:Ju~"m~fJ 

l~ltlU 1.375 LLCl~ 2.525 ICJf'U911lJ"'j ff1l1i'Ub1'11 PAA ~Tll1lJL'Ii'lJ'Ii''U 1,000 ij"i1ni'lJ11tli1m 

M'IJ'U1~m1lJn~1.:JLL"::m1lJtI11'IJtl.:JI1~ClI\}~m'Yhtlu 0.375 LL":: 0.375 LCJflJ91LlJ"1 ril'Ub1'11 

PAA ~m1lJL'Ii'lJ'Ii''U 10,000 ij"i1ni'lJ11tli1"1 i..r'IJ'U1~Tl11lJn~1.:Ju"~m1lJtl11'IJtl.:JU~ClI\}~m'Yhtlu . . 
1.375 u,,~ 2.575 19f'U91LlJ"1 (~n1.:JYi 4, fl1YlYi 5 ) 

;m1.:JYi 4 

" " fn1lJl'UlJ'lJlJ'Utl·nn'S lAA PAA 

1I1~1! llJ(ii" i1 nl lJ~ tli1~'S) f111lJn~HLL~" Tll1lJtI11U~" f111lJn~1.:JU~" f111lJtll1LL~" 

(l9f'U9lLlJ~'S) (l9flJ~llJ~'S) (L9f'U~llJ~'S) (19flJ911lJ~1) 

0 o cl.l Oc Oc Oc 

10 Oc Oc Oc Oc 

100 Oc Oc Oc Oc 

1,000 0.525 b 0.70 b 0.375 b 0.375 b 

10,000 1.375 a 2.525 a 1.375 a 2.575 a 

CV(%) 31.41 44.80 44.95 22.79 

, t tI I 

u fi 1m ~ tlYiii;i'lflmn"llJl1 "'.:J 1 'UU'U l~.:JL l1iitl'U tllJ i,jiim1lJLI~n~1.:JtllJ 'Yll.:Jb1'ii~Yi 

p = 0.01 ~llJi~ Duncan's new multiple range test 
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(a) 

(b) 

. 
mID m'ifltJ1Jn'UtJ~'UtJ~ 11JltJ~1'!tJtJ,)mnnJlfl'i!1'U indoleacetic acid (IAA) ,(a) ; 

d "" ~ ll-r1~ phenylacetic acid (PAA) , (b) 'Vlf111lJl'UlJ'UlJ 5 'j~f11J 
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3.2.5 ~·mf)1lilml~11111'lfU~Url~U1lJ1Wrrn indoleacetic acid (IAA) llrl~ phenylacetic 
., 

Q.I ~ " ~d 
acid (PAA)111f1rrllrrf191'UU~I'lfUll Glomerella cingulata ~1t111i HPLC 

.,. . 
111f1f)1l\J lVilJYi1~YlTlYi'~ 111f1UYirl~ 1 mlJl1 'YILLmlJlJll;jtllJml'Y~mllJ ~lJ~lJ'; l~l1 -h:J 

fl11lJL,jlJ,jlJ'Uu~rrn~~rru~'lfu~ (LLf1lJ X) Lm::~lJ~l~YlTl (Uf1lJ Y) L~urr11~ml~lJl~l!llJ 
1"tlml~lJl91ljllJ lAA 11:: '';Tl11lJ~lJ~lJi'L;·mYlJ91HiirrlJf)1lLlIlJ Y = 0.8178X(R

2 = 0.9827) 

LL~::ml~lJl91~!llJ PAA 11::'';Tl11lJ~lJ~lJi'I;·mYlJ91~~iirrlJf)1~11llJ Y = 0.4207X (R
2 

= 0.9995) 

'" .. . "~flWi'Yl 6 Url~ 7 

., 
111f1f)1~\J1rr1~rrfi91111f1L~U~lm1lJl,jlJ,jlJ 500 ii"~f1flJYitl~91l ~llJ1lJ 5 'lJ 1m~m . ., 

,lJl~l111111rrl~ lAA 11":: PAA liiitl~hHl1~rrfi~\llf1L~tlll lmtlUllitl1Jfii.HnllJ1~l!114 IAA 

}La:: PAA 
"" ct.QQ.I IA ,,~ 

Tl11lJl'UlJ'U14 10 lJrlC'1mlJ91tl"A~ ~1t111i HPLC 

Mizukami lm::TlW:: (1991) 'ViUi1 peak 'Utl~rrnlJl91~!llJ lAA iifi1 retention time i.h~lJlW 7 

.. .. dl .d .: 

~lYl 11"~ peak 'Utl~rrnlJ191~j1lJ PAA lJTll retention time 1.h::lJlW 5 lJ1'Yl 1l"~1'lfm1 

ir1lJ1~flrr11~rr1l IAA LL":: P AA ,~ lJtlf1111f1iftJ~'Viurrn'lfU91~lJ~~ ilim1uillll14rr1~'lfU~ i91 
I 

... 
(mYiYl 8, fl1Tl~141f1 ) 

" " . ...... i .... 1"" ""?t mmW~I'lfU~l 14 61l1,ll11C'111'Vitl l1rrll~rr1~'Villl1J14~ ::tI::n"l 1, 2, 3, 4, 5 Url:: 7 114 
. 

'YiU11 

(mt1~141f) 191tl14tl~lL~lJ'C1'11~rr1~ IAA U~::1J1W114~ 2 11C'1::11~rr~1~lJ1f)~rr91Li1u114~ 4 ~~ - . . " ., 
nmlJ1wrrnl'vhfiu 4.22 ii"~f)flJYiu~m -chlJrrn PAA l1::'VIULljm~tI~L~ulll14l::tI::nm 4 

., " . 
ill ~U~lJ1Wrrnll'hfiu 1.45 ii"~f)flJYitl~91~ ~111fUf)1~L~tI~L~tl~11lJ61111~l11rl1LYiU i l1'rr~l~ 

11'1,,"\114 llJ wh 
• ... 

(fllll~Yl 5) 

4 1lJ 
,.. .,,.. 

11::'Vi U ill~U~ 1m 1111:: rr11~rrn VlJ Yi'li 1 '!irrl ~ l'i ~ rrtl~'lfU 91 ~ ~ f)~11 



50 

40 

1<)0 

~ 
30 

G: 
l~ 
""E; 20 .--" 

-1~ 

~ 
"'q~ 

10 

0 

0 

y = 0.8178x 

R2 = 0.9827 

10 20 30 40 50 

fllY/li 6 f)'nV~lJl~'l!lU'Ufl.:J indoleacetic acid (IAA) hJ'ti1.:Jf111lJl,)lJ'IJU 0-50 iJCl~f)flJ~tl~m 

""0 
x 

G: 
1 ~ 
""E; 
.--" 

-1~ 

~ 
"'q~ 

, 

25 

20 

15 

10 

5 -

0 

0 

y = 0.4207x 

R2 = 0.9995 

10 20 30 40 50 

mY/Vi 7 ml-WlJl~'l!lU'Ufl.:J phenylacetic acid (P AA) 1 U'ti1.:Jf111lJl,JlJ'IJU 0-50 iJ"~f)flJ~fl~~1 

25 
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(a) 

- -'j 

(b) 

-- - -0 - - - - - - - - - -- -- - - -- - -- - - - -- -- - -- - -- - - - - -- - -- - - -- - - -- -- -- -- -- -- -- -- - - -- - - - - -- - - - - - - - -- - - -- - - -

(c) 

3, 611 
. :» 

(d) ~ - 961 
- -1'0' -- - - - - - - - - - - - - - - - - - -- -- -- -- -- - -

(e) 
. ,: .. ~; ' '' •• ••• • • "" • •• ; . . . . . . .... ... .............'.~ • •• • •• n •• • • • • • • n ••• . 

(0 

" " 
Glomerella cingulata fIlVl1ci''lf11'll~V-3L-iiflnhH:m11'HlHn 4 1'U 

"" CIt. .c:t. CLI , CIt, 

(li) lAA LL":; PAA lJlmll'Ufll1lJL~lJ~'U 10 lJ""mlJ~flMl'l 

(b) IAA lJlmll'Ufll1lJl,j'mr'U 10 ii"iini'lJ"flii~'l 

(c) PAA lJl~'lll'Ufll1lJl,j'lJ,j''U 10 ii"iini'lJ"viim 

" 
(d) ff1'lfftl~\llf1l-iimlmllJl,j'lJ,j''U 500 ii"iifli'lJ~flii~'l 

" 
(e) ffl'lfftl~\llf1l-iimlmllJl,j'lJ,j''U 500 ii"iifli'lJ~flii~H IAA 10 ii"iini'lJ~u~~'l 
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~l1nrYi 5 
. .. 

.IQ d'~ ~ 4 llt1~.:J1J1lJltlHn1 IAA LLel:: PAA 11 ~'illflt111t1fl~"fl.:Jl'tft)'jl Glomerella cingulata 

.f11 Vl1 ~.:J 'illflf111 1iv.:J 14m 1 1 l.J fll11111l1el 11~l.J1::tI::r:lClwh.:J'l 

1::tI::l1Cll (1l.J) lAA (iieliifli'lJ~flii~l) PAA (iieliifli'lJfiflii1l1) 

1 - -

2 1.02 -

3 1.16 -

4 4.22 1.45 

5 - -

7 - -



28 

~lflfl1~imhllflfi~tltl~~lflU,mWtl~LLCl::~1,j\~1lJ'j::,)Ufl11lJl,]mj'lJ'Utl.:J BA ~ 0, 0.5, 

1,2 LlCl:: 4 ijClilfl1'lJ~tlil~~ l14tlll1lHr~~ MS LLCl:: WPM l~14~::tl::nCll 2 l~tl'U ll.J,'jUfnllJ 
" 

lI~f)~N~lflflnli'tlll1lm~.:jff~~ MS 'I1~tl WPM ~hjh1l~lJfflll~.:Jfll~'~~tul~U 1~ (control) 
~ u 

hHJilf~l141lJtltl~ll'hfiU 1 tltl~~tl 1 ~l UCl::YlUilff~'jtll'l11l WPM ~dhil1'util>liHY'Ul1 
" 

~tlil~~ ~::yhllftltl~iHy~h llCl::lul1.:J (mYl~ 9 ) lrltl li'~tl{llJlJ kinetin , IBA UCl:: NAA ~ 

~::,)Ufl11lJl,j'lJ,j'14,).:jfl~11,j'N~14llf~l14114tltl~ll'ilfiu 1 tltl~~tl 1 ~l,,rlJfi'U UCl::Htl{1lJ14 NAA 

\l::~~ICll'il i If,fi~ufI Cl ci' ff~ It.n14 lJlf) 

., 
~lflfl1~imhtltl~\llmY114U~tl.:J 1~tJL~tl.:jilJtll'l11m~.:Jffm MS Ll(l ~ WPM .yh~lJ BA .., 

I II I , 

tl.:Jf1'llC))'ClltitlffYl1.r:h lijtll~tl.:jU14tlll1l~ff~l MS nl~lJ BA YlUfl1~lU~tl14Il1.lCl.:J l~mfi~llflClci'ff 
" 

~lJUflflCllJ~l141.J14'Utl.:ji14rh14Y1'1l' fllfJ'l1ci'.:j~lflfllllitl.:jl1'J14l::tl::nCll 7-10 114 (fll~~ 10 a) 'Vi 1 • , , ., 
f)nlU~t114tll'l11nlfl 3 nU~l,.r llCl::l~lJlfi~tltl~l~fl'lff'U11fllfmci'.:j~lflfll~1~tl.:Jl1'J14nCll 2-3 l~tl'U 

I I II t I I 

lijtlUltltl~n'~lJll~tl.:j l14nilfllff.:jffl1.:JYlUil tltl~~::lU~t1lJ~lflff'U11l1'JlJ iYL~tJ') (flll'ln lOb) 

1~t1tll'l11~ff~~ MS ~l~lJ BA f111lJl,]lJ,]lJ 1 iiClilflflJ~tlilm ilf~llJ1lJtltl~m~t1lJlfl~ff~~tl " . 
• .,: I" .cl 4'd ~ ~ I IU tid tI • 

3.9 t1tl~~tl'1l'14ff1141.lCltl.:j l1Cl::lJlUtl~lC))'14~fl1~lO~t1tll>ll'VllflU 45 . 7 lUtlWlllJ~ i'U'\Jw::litll'l1n 

ffm WPM 'lilfi~tltl~ (~l~N 6) .., 

"1 ", . 
rll'l1 l' U;14 ri114Yl'1l'n1l1lJl;:fflJ ~ lfl fl1'jl1~ Clf) .:JYlUl1 ,11 m~~)"ri1lJ U ~ tl.:J\l::~tlU (l'W).:J~tl 

tlll1ll~m MS ~l~lJ BA f111lJl,]lJ,]lJ 0.5, 1 lm:: 2 ijClilf)flJ~tlil~~ ilJfl1~iflUlilflfil>ltltl~ilJ 

U~lJ1W~ff.:jfll1 (m~14fll~~ 1) 
" 
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(a) 

(b) (c) 

. ., . 
(a) UtJ~ltl~1l!tJUYil~U ,:nJtHJ11111ff\P1'j WPM Yil~lJ BA 1 iJ"iini'mlDiim .., . ., . 
(b) (JtJ~ltl~ll!mJYil~V ,nJ'Uml11'jffm MS Yil~lJ BA 1 iJ"iini'lJ~tJi1m .., 

• I JI I 

... 1" " dd d~" " I (c) UtJ~Uu"l'UtJU'YImU~'U'UtJll11'jff~'j MS 'YIL\P1lJ BA fl11lJl'UlJ'U'UlJlflf111 .. 
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(a) 

(b) 

dCl "" Cl4Q.GoIIQ 

'Y1L~lJ BA fl11lJl'\JlJ'\JtJ 1 lJClClmlJ9U)Cl~'j" 

"'" d.1 _I ... ,1?t ... 
(a) Ln~ callus "''\Jl1'\JtJuflflCllJmVl1Cl.:J~lflfl1'j"mV.:JllJtJnm 1 0 1'W • . ~ 

(b) ~fl1:lW::'\J~~V~~Hl1~lU~vli'~mvl1n.:J~lflL~V.:Jl~tJL1m 3 1~~'W 
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et c)' d. v JI " I 

WPM 'YH~ lJ BA 'Y1'j ::;mJmllJL~ lJ ~ 'U~l~'l 

ml11'jff~'j MS U1l11'jff~'j WPM ., ., 

" " 0 U .. d .. ~1\J1wm~ 11 of d of 
f111lJL~lJ'U\J'Ufl.:j BA \l1\J1\Jt.m~ 1 flWlf\JlP1nl'j L fJ'j L9flJ~nl'j 

(iJel ii ni' lJ~flii\Pl'j) 
d ... d ... 

LUelt! Lfl~t!fl~ l~elt! LflIP1t!VIP1 

0 0 0 0 0 

0.5 2.4 3.6 0 0 

1 3.9 45 .7 0 0 

2 1.9 10.87 0 0 

~ ~ 

l1lJltl11111 ~1\J1\J;\Jri1lJU~fl.:jlJlnn11 100 ;lJ~flfnllJL,jlJ'\j'lJ'Ufl.:j BA . 
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SHOOT INDUCTION 

SHOOT NO. 

5 ~ 

4 ~ 

3 

2 

o 

.d 
UH'W fl1 fry} 

BA 0.5 mg/I BA 1.0 mgll BA 2.0 mg/I 

. " . 
ml~L1ff~':)~1'W1'Wtltl~m~tI~lflfll'iimhLijtJltit:rci1'W'l.hmJtltl~ m'li'N ml~1.J~tl.:) . . 

d,.c::t. d.,," ..::::It.Q Q.lI Q 

. 1.J'Wtll111'i"!9"l'i MS Yll9"llJ BA Yltl11lJl'\llJ'\l'W 0.5 , 111"~ 2 lJ""mlJ9"ltlMl'l 

i'W'l~tI~l1"l 3 l~tl'W 
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.. 
"'.iSl_I"',", '" , .., 4 

3.4 fll1'lHl'Ul '}11IJ"'1'UtltJVll'U't1l'UVl8i:r11i:rfl~\llru'lftl'1 Glomerella cinglilata 

." . 
fllV'rI" ~ 'illflii i,1l1 If)l·H~1::I~v~ri'n.nJ~6~IU~ lU Uv~~mJ Ul'l11~ L~uiml1 i ,.rLfi~v-e:J~ 

1~14nm 3 L~U14 L1~1~lV;14ri114U~U~~lfi~WUftl~f1'lLL~1 ~~li{J~1J14m'l1nL~l::Liv~Lli-e:JLri-e:J 
,,, , . " 
VirH"lJ~1~~tl~'illf)L';6~1fl11lJloU'mj14 5 ~::~1J ~1Jil lU6{1~14~VU~lLU~luuvii~u~;i"iil~V~ 114 

. " . 
do Q,I..s d "" I ., d I Q.I ~CIt" 0 

Ul '111 ~ 'YI Vl~lJ ~n ~f1ft 'illf)L'lfml'YIfl1llJl'UlJ'U14" Hfl14 lJfl1llJ UV1 flV1 H fl14 'YIl~ ~tlV1 ~114 'ill14 114 V-e:J~ 
I I " I ", , 

1 ~ ~ VLL ~ ::fl1llJ~ ~ 'UU~ tlUftlU ~ lU U{Jiil~{J~ 114 m'l11~iiVl~lJ~l~ ~nft'illf)L';u~ liifl11lJLoU'lJoU'14 ~ l~ n14 
'" . " . 

1L~iifl11lJ1LV1f1~H'illfltlUftlU ~lU Utliil~V~ i 14 m'l11~ ii ill Vl~lJ ~l 'j 
v.: 1..,j"" v':~.¥ .," .tc:f.d' ~fI~ 'illf)L'lfU~l (control) fttl1lJUfl1llJl'UlJ'U14'U6~tYl~ ~fI~'illf11'1fU~lL~lJ'UlJ 'Yll 'I11Uml"1f14V1V-e:J~ 

~n~nV1'illfl14u~lfl1llJloU'lJoU'14 500 iJ~~flflJ~6~"~ iitUfl{t~14~tI-e:J~~~u~;iV1~l~~flfl 40 . 
I I " • 

lUU{l~14~ U~::ii~114114tlU~m~tI~1~ft 0.8 {JUft~6;14ri114 rllMf1J114m'\1l~iit~lJ~n~n~'illfl • 
" . . .. " " t'lfU~lfl11lJt'IJlJ'lJ14 1,000 iJ~~flflJ~6i1V1~iifl11lJtY ~'Uu~tlfl~m ~tlUfltlii~~flU 0.19 l"1flJ~tlJm 

~ . . . 
od od 

(m~l~'YI 7 , fl1~'YI 11) 

. " 
ri114 tlUftlU~l,jUtlii i,j~l14 'Yll14 ~n~n~ 'illfl1';U~ 1 {JU~ 'il:: ill 

" II • " 

t 'il ~ qJt~ 1J 1V1Lm::ii"m-Jw::tlU~fflJ fl1{J'I1 "~'illf11~tI~ i 14m'\1l~ii Vl~lJ~l~ ~nft'illf)L';U~1114ffU~lM 
, "1 II • 

Vi 8 'I1~~'illmJlJ'il::1U~{JlJLijlJi1ih"1~U~::V11tl (fl1~ii 12b) 

. " 
'ill f1m~ 111{JU~LU~ lU utlii'j u~;i" 'illfl ~1'j~n~'lJU~t';U'j lU~:: ~llJ m'j f1~ It{ Uflll~ 1 i lJ oU' fl 

" ... I 

'illf11'1fml~1J11 
I "" , ... i" "" Q.I 4. .ci I tl"'" dol IlJU 'lffl11lJL'UlJ'U14'UU~~1'j~flft'illf)L'lfml~~'U14 2 l'YIltlU~l mlJU{Jl1f1llJm'j 

" 
Q.I 4 '" do tI d tI d doQ " "oQ Q,I ~ Pf 

fl ~ m U fI lJ 111 ~ 1lJ 111 U'j L"If14" tlU~ 'YI 'j U~ 'If 1" ~ ~ ~ ~ 'ill fI fl1llJ L'IJ lJ'U lJl~ lJ fl1 tiM ~ ~ 'illf)L~ {J~llJ 14 'j:: tI:: 

11m 6 fftl~lM (V11'jl~~ 8) 1~{JtlU~~~114'YI114~1'j~n~'illfIL~-e:J'jliJ~~llJl'jm'il~qJ~u i tlL1114tlUrl~ 
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, ", 
un~ ri1'\.HJtl~l1'li~llJ'YIllJffl1ffn~~1f11;ftl'il1~m~'Vil::l;jtl '1,*fnllJL~lJ~lJ 2,000 ij~i1f)i'lJ~tl 

" , " 
~m tJtlfl~~ 'lil~~fYl~1J 1~11~:: 'liiin111nfltltlfl hili 'I1'''~~lmrlJtltl~\l::nJ~m.Jl~lJih4Wl1 '' 

lm:: vl1tJ (fll'ViYi 13 ) 



~l'n,:j~ 7 l,jtJ{lcM'Uvlm)~~';itJ~;1" ~1'U 1'UtJtJ~L\l ~tJ U,,~mllHY,:jL\l ~tJ'I.It),:jtJt)~l,j~lU'tJtJ .. 
)I I ,., I 

flltJ'\1~,:j f)1 ';i l'Yil~l~V,:j 114 tJ1'I11';i l1 ~H1'lJffnffn~ 1l1fH';t)';i 1l1fl11lJl.ulJ'\j''U~1,:jn14 

l~14';i~tJ~l1"l 6 rl',j~111 

" " ... tid tI .d . 
1 11 tJ'H9f14~tJtJ~l1 0 d 

mllJl'1.1lJ'I.I'IJ'I.ItJ,:jffl'H"fl~ ~1'IJ1'IJtJtJ~L\l"tI fl11lJff ,:j'l.lV,:jtlV~ .. 
" " . ... 

'IV~~1~U 
I .. I "" ~lfl1'Jj'ml ~V'Jj''lJff1'IJ L\l "tI 

(ij" ilfli'lJ~t)il~'I) (19f14~llJm) 

o (control) 73 aU 1.63 a 0.48 a 

10 60 ab 1.26 ab 0.31 b 

100 53 ab 1.23 ab 0.34b 

500 40b 0.80 ab 0.25 b 

1,000 44b 1.00 ab 0.19b 

CV(%) 41.24 107.46 189.29 
., ., 

I ." , 

T11m ~tlfiij~1tiflll'I"llJ'\1ft,:j 1 'lJU'lJ1~,:j1'\1ljV'lJti'IJ '~ijmllJU"fl~l,:jn'IJl11,:j ffo~fi 

p = 0.05 "llJ1~ Duncan's new multiple range test 

" " fl11lJl'l.llJ'I.I'IJ'I.It),:j 

ffl'Iffn~Hl1fl 

" ... 
l'll'ml 

(ij"ilfli'lJ~t)ilm ) 

o (control) 

10 

100 

500 

1,000 

48 

38 

37 

24 

30 

" " fl11lJl'l.llJ'I.I14'I.IV,:j 

ffWC'l'nfl~lfl 

" " ... d/ • 

l'll'tJ'Ilff,:j'l.l14 2 ll11 
'II 

o (control) 

20 

200 

1,000 

2,000 

48 

33 

20 

12 

10 

100.00 

86.84 

54.05 

50.00 

40.00 

35 
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, JI • Y 

fllYil1 11 fll'B ~ ~ tlJ~U 'HHlf1l11~lU UIJl1l~lJnJlJ m111~ l1 ~H'''lJTI'l~ TI'tlfl ~ 1m ~tl~ 1 
d ",., ~Q~IC:t. 

Glomerella cillgulala 'YIm1lJl~lJ~lJ 0, 10, 100, 500 ll~:: 1,000 lJ~~mlJ~fl~~~ 



.d 
fll'YfYI 12 

(a) 

(b) 

" ",,, QQQ.lI.r::::::t. Q.I d 

Glomerella cingulata fI11lJl'UlJ'UtJ 1,000 lJ""mlJ,HnW1~ fl1t1'11"~1I1f11mJ~ 

l~tJl1(l1 8 fftJ~lM 

. " 
(b) "f)~ W::'Uf.l'l tlf.l~ltJ ~ 1U f.l tin 'lJ~ltJ 'YI1tJ ~ f.ltn~ (l'n~ 111 f11 ;f.l~ 1 

37 
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, y y 

.f)1'Y'l-n 13 ~ fllHU:;'U tl 'Wtl~liJ~lt! ~W-n ilJ~ llJ 'YIllJ~tlffl'HYfi'~ \llfll;im-l.f)1V'\1 ~'l \llfll~ V'l 
, y 

d. Q.I.4 "''' ~QQ.lIQ 
UlJ tJ1'111'l 'YIHfflJffl'l ffflfHl1fll'lftl'l1fl11lJL'UlJ'UlJ 2 ,000 mmfl'l lJ~tl" m 

llllJnm 6 -ff'iJfllr1 
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. " 
Q.I QJ .4 .. I'" )I a)l Q.I 4 1 '" " " 

fl1 tll1 ".:l 1I1flm<Hl~Lmlfltlfl~Lum'U fltll'l~l'Ul'll'U nl'Hm~ 1I1flL'lffl':i1 'U ':i~~ Ufll1lJL'UlJ 'U 'U 

~n .:l~'U ~ .:l111fJfl~Lll ~ 1U flfJlPl 1'U l'll'U ~':i fl~;l~lJl~lfJ".:lLifJ.:l 1 'Uflll1l':ii'mJ 1fJfl~~ ilil rin1':i ntl~ ... 
" • I I 

111 fl L ~fl ':i 1 LVi mVi lJll~ lJ 1W fJfl~ L1" ~ lJ 1fJfl~U 1.:l th'U yiL 11~ qjl ~ 'U llfl~lLm ~ nlJ\j':i W'ij fll1lJ ,,!.:l'U fl.:l tI fl~ 

~.:l LL~ 1.5-3 19f'U~llJ~':i i lllll~fJ'UfJfl~tlU9l''U~fllll~11l1t11~l'vn:: H'l 'Ul~fl'Ul'Yi1~i1 'YiUl1 

L llfl{L~'U ~ fll1lHY11~ 111 'U fll':i lll~fJ'UfJfl~lll~lUfW~9l'1'Ul'll'U n1':intl~1l1flL4m1tlUIPl'U ~mll~11l1t11 
I Q.I .1 tI d ~ 0 " JI .:t d ... 1 0 d 1 .. Id .:1 

Ll'llflU 60 luml9f'U~ 1l1fl1l1'Ul'U~'U 20 ~'U 9f.:jfJfl~l'lu':i::n1JFmn1L':i1l 'Um':iLu"fJ'UfJfl~lI::lJ 

m':i L~fllJ~ fl':i::l111.:jYit:l'Uill{tl1J~'U ~t:I 1~fJff.:l1fl~ ,~ 1I1flfJfl~111l~lUt:lfJ~~1'U m':i!il~l~t:lfll M'lPll'U 

l'll'U nl':i ntl~1l1flL4fl':il tifl~W::'Ut:I.:jfJt:I~fi.:jijnL~fJlt:1~Lm::ijm':i l1~fll1J 1l1lifllfJl1ti.:l 1I1fl~ i~ 
Lll~fJ'UfJfl~m\'lL~llnm 4 ffll~ll1' (fllVi~ 14) 
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(a) 

(b) 



. .... 
mlflfll1Jfl~ 

.,; 
unn 4 

~1Ij'lJ6mnnh::1J1W 1-2 iJ~iil1J~l ij'Nffl'l1~tl~ (halo) afl1Jlfl1J LL~::ln1J~1fl~1~ hfl1Jl~l1\l'l11 

l~mnl'l19J 1~V~~l~tllgtl1J~nwl1J~mr~~mf1ll11J~~ ~n\l~fl1tJ1A'nafl~~~nnffu \llm1lJvh 

mllWfH~fl1J~r{niLL~::Yi"l\luhfl~l1Jl1i Koch's postulation ~~lillJl1im'j~U11~fli'im'11~ hfl 
.. . 

~'If ilJm'jvlJvlJil~l;fmnl'l19J hflYhhl,rln~61mltlU);'If (Agrios, 1978) \llnm'jlmV1JlVivu 
.. .. .. 

4 Q.I 14 • A 4 oQ.::I Q.I a 
l'lfflffll'l19Jn1JfJ1JtlmnlLLlJfH'lffl (Hanlin, 1990) .... 1Jl'lftl'jl'lflJ~l~tJ1nlJflfl Glomerella cingulata 
d ~ Q.I ~ ,t Q.I 4 Q.I 

1Jl::V::·"1J .... lJ~ll1J1J 1Jtl1fftJmff (imperfect stage) fltl Colletotrichum gloeosporioides ~HflU 

'j lV~llJ\lfl~'lfii~lU~::lJiilJ (2540) ~~""1Jmn::lJ1~\lfl~ hfl i 1J\l~flf~LL'jn i lJI\l9'lfl'YItJ1lJLL""-3'1fl~ • • 

'I11~1lJfl'j ~~'I1')~1.h::\l11Jm,j'lJ,r Ll~::I~fllJlln~fl'j::\lllJ ~-3'111~1""'lfnJ~ m\lnri11 '~'h hfl . .. 
i 1J ~~I tllJ il~'I11~hfi'~~tlml ~ii~Vll,j~lllJntl~ m'jtl~l~flfll1'1fA'llJnllJ ffl'jYil:lViff!H 1~ m;ffl 

.of ~ .. .,; I ..," 

'j 1 \l ~ 11JlJlllJ 1fl1~l1lJ ~ntl1 \l \l::'lf1tJ~~ fl111J I ffV'I11tJ ~ . .. 
\llfl~~fl1ln~~tl~ llJfl~~Yi~llJ1Jl""1J'hL;ft)'jl Glomerella cingulata 

ffl'jYil:l indoleacetic (IAA) U~:: phenylacetic acid (P AA) ijr-l~";l i,rln~tl1m'j i1J~~\lfl~'lfl 
~Q.I t ~ d ~ 

(Hirota ll~::flW:: , 1993) Ll~::lJfln\llnlJV-3""1J11 l'lffl'jl Colletotrichum gloeosporioides ~~l1JlJ 
.. 

" ·i"."l .... i".... .ofi"· l::V:: imperfect stage ffl1Jll(lff'jl-3ffl'j lAA fl1 '111fl~ 'jfl'I1fl1JmfltJ ~ (r{lJtJ, 2535) \l~ ~fl1m'j 

,1 ,: " " .J nWWlfVll G. cingulata ff11l19J hfli1J~~I,j~llJfltJilJ61'111'j Czapex agar (CZA) ~-3\llnf1l'j 
tI I I • SI 

, 4 " _I" d d Q.I.a 0 ... 1" a i SI'l 
n~~fl~""1J11l'lft)'jlffl1J1'j(lff'jHffufl'j1Jln'YIff~ n'j::v::ncn 7 1lJ l .... fllJlffufl'j-Jfl~I'lffl'jl1Jl 'If llJ . .. .. 
m'jI~V-3l;fmYl'l1i'uffml1ffl'jYil:l~tlm'jln9'l hfl 

.. .. 

'

" cv 4. .c:tQl d Vdo 
\lln culture filtrate ~ff1'jffn~\llfH'lft)'jl(crude extract toxin) 1J~nl:lW::I'I1lJtJ1\1lJfflJl~1~ ll~:: 

'" "" 14 l' ,jn~ ffflUtlU 11.Jl,j~lufltJ .... 1.J11ff1'jfftl~\llfH;ftl'jlVi '~\llfl1'jl~V~I;ftlllJm'l11'j 1'11~11illJ 'j::V:: 

nm 41lJ ij~~";li'l1'1.Jl,j~lUtltJllff~-3mmli1.J~~'~ flalVtllJ-31lJ'YI~~tl-3\1fl-3 Hirota u,,::mu:: 

(I 993) ci1~n~ffv1.Jffl'jYil:l1.J~r{ni~fftl~ '~\llm~fl'jl Glomerella cingulata lm::";l i,rln~mm'j 
i u \l~\lfl~'lfl LLff~~11 i lJffllfftl~\llfH~fl'jl tl1\lij~l'jYil:l~I~t)'jlff!l~~lJlm::";ll,rln~ 1 'jfl'~ • 

1 .,;." i-I""" d ", i" .., IL~" 'jfl'YI1fl~UlJ Ulu"llJ tlV1J\llJ 1~mnlJlfHl1J11\l:: 'lfffl'jffn~\llfl 
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"Q,I ~~ " fl fl1 (J fl 'U Ul f11'H11fWt 111 fl f11 'j t'll 1 

" "" 'Vi1f11tJ'IIU'It';mnt'l1~ hfl1~(J9'lHt'tilJtilJ ~'n1lJ;.nht'\'l'jt'\'ti~1l1flL';m1 Glomerella cingulata 

t'l'lt'11~ hfll'U~~l1J~lU6(Jm1tml::l"'11~ij~Ufl:t1~1J1W'UfHt'I'l'j IAA lm:: P AA ~lju~llJt'I'l'j 
GJ ~ QI ')loQA I ~" .J GJ 

t'l'fl~1l1flL~ml~'1flf111~1(J11i HPLC ~'U11 l~6'jlt'\'l1Jl'jflt'\''jl'1t'\'l'j lAA Lm:: PAA 9i'l9'l'j'lfl'U 

'jltJ'IllJ'U6'1 Hirota Ufl:: f1W::(1993) ~'Vilflnt'l'ti~lWflt'\'lnlfl culture filtrate L1f1::'Vil1l1''U~t'I''VIf . 
hwl,* silica gel column chromatography U6fl1l1flifv'l~'Ut'I'n'Yij~~lJ~L~lJt'I'l'j1l~fl~'1V'l',j 

" . " 
'VI 'j l'U11L~ lJ t'l'l'j~ij ~ 1 ~ ~ 'IUlJ fln 1lml:li'~n~ij~'Utl'lt'l'11~fnflnljmjllJ t'l'1'j t'l'ti~ 1l1flL';6'j 1 ... 

" . . 
9'l'j 'I ~~U ~ ll~lJn 1l::~tl'l~~1lull1'llui~11l~lJt'\'l11~llfl::f11~1n::lilm'j1~(J~6 , U 1lJ flnffmn 

" ", ,, 
111fl 4 llJ ihllu flul1''1'116'1LfflJ ltJlm::u~111WtI'llt'\'ti~'i)lflL';tlln::l~11f1~ fI'I llt'l'~H11l';6'j lljfll'j 

" .,..,. .1 1 ' .. "'..... ~ .1..,j "'I 
t'I''j 1'1 t'l'l'j ~ l:Ilfl~ 'II lJ lJ ~1n:: (J::l1fll'VI1lf111l ntylla::1Jflllt'\'::t'\'1Jl~l1'11lJ l'j 6(J'l 'i)lJ f1'1'j:: tJ::I1f11 

11 rl 'I u~ ll1W 'Utl'lt'l'l'j t'l'ti~ 'i) 1flLi611~'A' 'i):: t'!~fI'I("lii~v, 2533) 'illflfll'j U It'1'l'jt'\'ti~ 'i) lflLitl'j l~lj 
" " " Ul~'U6'1fll'jl~tJ'IL';6~1'1tilJ'U1lml::11'l!1t1~1J11Ur111 IAA lit'!:: PAA A1(J1~ HPLC ~'U11l';m1 
"" tIl " " 

'i):: t'I'! 1'1 t'l'ln;'I t'l'6'1~ij~u1lJ 'j::(J::11t'!1 'l.hnlJ 4 1U A'Il1u;'Ilntlm::tJ::I1f11'116'1fll'j l~tJ'Il';ml 

1lJUllll'j t'I1 fl1L~lJl1f11 41lJ ~'IlillJ'j::(J::l1fll~1l1111::t'\'l1~ty~ 1u fll'j li(J 'I Lim ll~6 ll!'iAt'I'l'jt'l'ti~ 
'i) 1 flL i6 'j 1U~ mOl lJ lmlll1 i' 'UU 1 , u1 ,*fi~ l~ 6flnY~llJ 'YI1lJ 1 d tl'l 'i)lm:: tJ:: 11 fll~ 'I fln 11lj u~ mOl 

." ." 
t'l'1'jt'l'ti~'i)lflL';6'j1 Llf1::U~lJ1Ol t'l'l'j~l:I lAA ua:: P AA nljtlQllJt'\'l1t'1'ti~111flL';6'jl~ .m1n::(J:: 

" " . 
-all! i' 'Ufll'j l~l::L~(J'ILi7mvmu~lU 6(J 'AUlri1U~1'1'l '116'1Y7~ '~I.fi u fl1(J(Jtl~ 9'l1,j'1'1 lm:: 

" . 
ri1UU~6'1 lJ1L~1::L~(J'I'UlJUllll'ja'lLm1::11'~,,'j MS nlAlJff1'jfl1'UtJlJfll'jl'i)~tylA'U 19'1~H'ltilJ 

" ~ 'U 11 <tilJ ~hlJU~6'1ff1lJ1'jfl9'l6'UfflJ6'1~6Ull!11A'Iflri11 'A'~ 'Ity~ fln11fl6 ljf11'j~ftJUllillJ(J6~ 
. . " 

~ llJ 1lJlJlfln"l~ llJ'IIw::nri1lJUfll(J(J6~UfI::~1"1'l 'i)::~ftJlJ1lillJt.ltl~ '~LYi(J'I 1 (J6~Lfhl1lJ 111fl 

fl1'j 'YI ~ fI 6'1 ~ 'U11(JU~ljf11'j L 11~ \yL~ 'U 1~~lfl11(Jtl"~'A' 'i)lmhlJu~ 6'1 lJ Ufl111fln ~9'l 'j Ul1l1'j~ 
, . , " ", . 

t'I1lJ1::fflJn"l~ llJfll'jiflU11l1'lfi~(J6~flU~~lUl1111 MS nlAlJ BA 11'1ULU6'1'i)lWh BA lillJff1'j 

fl~lJ cytokinin ljYlfl~6fllm,j'lL9ifl~ llJL9ifl~Y7'11~(J'i):: 'uijYlfliflUl1l1'ljfll':iL~lJU~111Ol(J6~ 1I1U 
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. . ..,,,,,,,,,: d "'''' 1" 
adventitious shoot (Bonga llft~ Von Adergus, 1992) C)$-3 \J,..". lJL\JtHl\l-311mtJ'lf\J~lJfl1':i 'If BA 

, ~ 

.... "1""'· clj. d .. o<i 1'" lIJ"'" d I'VH)m~~'U 111f1~tJfl~~1'Ul'UlJlmlJ\JHfttY11':i'il (Rout and Das, 1993) lJfl1':iffflEl1 'UYl'lf LlJl'Ufll l'U.:J 

lljfl.:J11'U11 hw1'If'iC)$l~ ir1l1'U 3 'lfij~~tl BA, kinetin llft:: isopentenyl adenine vnr:h BA U 

~~'U11~'UtJfl~'U'Uml11':i~L~lJ BA 1 ijftiifli'lJ~tliiA'j '~tY-3fli1tYA'jml11':i~L~lJ BA fn1lJL'Ii'lJ'Ii''U .. .. 
~'U i-3 if m ~l'd fl'llJl ~ 1fl fl1'j~~'U 1'U fl-3lift:ll~tl1thrJ'U ~'U ~'U tl~ti'Ufll1lJ tYlJ~ft 6\1tl.:J11~ lJ 1W tY1 'j ~ .. , 

ufl~l 'U1Ut:ll~t:ll~'lf (endogeneous substance) ti1J11~lJlW tY1'jfll1JfJlJfl1':i L ~~t1!1~'U lA~ i~i' 'U 

(Krikorian Llft~flW:: , 1987) 

.. , 

1 'U f11':il~VU tY1lJ1HliflU 1ril\J11~tl'l"t)'1l111hu tlV 'Mlt1~Wtl~l~ ~rJtY '1tY~L~tJ-3 3.9 Vtl~~tl .. . 
~ ~ ~ ~ 

;'U ril'U11~tl'll'Yhu'U Ll9injjlJl'1;'Uril\J11~tl'lt'l'llJl'j(jlt1~Vtl~ '~lJlflfli1 10 Vtl~ lm::,..1Ji1;\J 

ril'U11~t)-3~liV'Il 'UtYfI1'Yi~' MLlt'l''1i'lll~l~lJllm\ltl'lfll'jliV'I'il::lt1~t'I'l'j phenolic compound ~'l 
" " , II 

tYl'jUtYllJl'j(j(Jfl oxidization l~mltY'I~;"M;'Ut'h\Jf4",Yh~V'IiHY~lllft::~nV (Bonga 1m:: Van 

Adergus, 1992) "'1J\Jf11'jLiM;'Uril\J11~t)'1m'jliv'l'\J~lj~ntl'U~\Jm::~'llt1~tJtl~l~fl'l ~'1~tl'l .. .., 
1 'If'nftl'U1\J 2-3 1~t)\J ~'1UllJll~tI'Il\JtYfl1'Yi'Mllt'l''1 fll'jU1Vtl~lJ1l~tI'Il'UtYfI1'YinlMlltY'lm'j l'If' 

tlfl~~Ufll1lJ"l '11t1'U 0.5 lC)$\J~llJA':i~\J'l1 ~;, ,,n~Vt)~~ll~'lll'j -3tYlJ\!'jWUfl1'jl~~t1!lA'U lAlLft~ 
, ... oil!!( dod. ~ 

1 C)$\J A llJ A 'j 11'jtlVt)~'YIlJfll1lJt'I''11f1\J 2 • ... , 

fl1 tll1 ~ 'I ~ 1 flU 1 tltl~lJll~ tI'll \J tYflll'tYi' MLl ff '11l~ lVt)~ ~::ll1~v\J ~ 1flff\l11L ~\J ffl;j Vl 

tlt)~~ 'j t)~;l~ ~1\J l'Utlfl~m ~tI lLft~fll1lJff '1"tl'lVtl~ril\J' l1fUULl\J11 UlJft~ft'l lrlm~fi'1Jfll1lJ 
.. u 

L'Ii' lJ'Ii' \J 'U fl'lffl':iffti~ ~lm~fl'j l~HfflJft'll 'U ml11'jff 'l~\J i'lif m~ldfl'llJ1~lfl 11~lJ1W'Ut)'1tY1'l"YiEl~ • 
"" "'.: .. "' ... "" . .1... "'clj 
lJ fltll 'U ff1':i fffl~ ~lm'lffl'j1C)$'1 ~~lJlJ1mlJtlfn1lJl\llJ"\JtY '1'U\J l~tll1flAtY1'l" lAA 11ft:: P AA ~~ LlJ\J .. .. 

" .. "" flllJfn1lJl\1lJ\llJ tY'I .. 
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, , . ", 

H" I i1 {l ·un ~ltlrrnYil:l'lSiJ ~ flU -Yiij u~l U rr1~ rrfl~'IJ U ~ I tjfm 1'\ ~ tl ri 11 1'Vi ~ 1~ 111tltl 1 ~ 11 fI ~ 1:;,1 rr1 ~ rrfl~ 
~ , 

111f)LtjfU~11~tl1i HPLC 'Vi'lJ';i1ijrr1~flUU{ltl1l1i1U111tlrr1~ lAA 11":; PAA 11":;U111 i'lJnH" lUf)1~ 
~ , ~ 

V'lJ V~f)1~ L 11~ tyL~'lJ 111 A1tJl'lfU fllJ tlu~l'vhu~;l~ 111tlrr1~rrfl~'Uu~ltjfu~ 1V~fI~l~ lJ ill ~ (1111 ,,:; I ~~ty 

. I. ", , 
llJ ml 1t1{l~-Yi~ U~;lll-Yifhu f)1~fi'~I~utlm11 1 lJ.,Ju IIlJ I 'lhi 1f)1~fi'~I~Vtl 1 'U ml11~Yi HrrlJ rr1~ rrflf'l 

, y ~ 

111tlf)1~ l~tI 'All1t1{l~-Yi~ v~;l~lm:;,llu'Yllu rr1~ rrflf'l ~lf)LtjfV~ 1'lJl~ff1'U lJ11~(I~ 1 U ml1 n 
, ", I . , 

Yi 1111 HrrlJrr1~rrfl~~1f)L~V~ 1 lYiV 111' tlU~l~~tyL~'lJ l~I~lJ'lJtl~ rlVlJ Yil1:;1111 'll.yhf)1~ L'll~(lUtlUf'lfl'lJ 

II U 11 UL'll~l i mlhi1v·a1tl tI{l~l'll~lU' UtI~~U~;l~ ij'UlJ1f'lfl11lJrr ~'U U~tlV~U' UtIf) 11 0.5 19l'U ~ LlJm 
u ~ 

~ ~ 'lltl~t1'n!:li1f)1~ L'll~lJUtI{l~fl'lJ~UllVL'll~l i l1wll U~ 1 i'tlV~~ijm1lJrr ~i~u~ 1.5-3 19fU ~llJm 
u ~ 

, ~ , 

~llJ1if)1~'IJ{l~ 'lSi;~1 LLrl!:i~!:L~'IS (2541) ~~111t1U~1'll~1U' {ltlYiIl1lJ'YI1U rr1~rrfl~ 111f)Ltjfm 1Yi ~ Ufl 

;l~ ij'IJU 1~fl11lJ~ ~'lJU~tlU~i~LL~ 1.5 L9f\J~llJ~~~'U 1 'llL1":;tlv~rrlJ\l~w lJlli1f)1~ I 'll~tlU tlUflfl'lJ 

II 'U 11 {)L'll~1 1 l1W'Vi'lJ11t1Ulll'll~ 1U' UtI~'ll ~ !:rr'lJfl11lJff1l ~ 11 1 U tln l'll~tlUtlUfl 11:; rr1lJ1~ fIll1~ UJL~'lJ 1~ 
u u 

~ ~ 

1 \J tll~ ffmntln fi'~L~VtltlU~l'll~ 1U' {lfJ 1 11'1I1u 'YI1U rr1~ rrfl~ 111 f)L tjfm 11 fl tlf)1~!'Vi 1:; l~fJ~ 
Y I ", , 

I'W mvv rr1lJ1Hlll1lJ11 i'L ~\J'Ii'VYi111~ W1 i U f)1~ 1~1 fJlJrr1~rrfl~111f)Ltjfv~ 1IYiV'll~!: 1t1'l5ul 'U f)1~lll 

'" , '-11 SI_I 1 "1 "'... "''' _I SI SI SI 1 1 1 ok rr1~~~tlrl11 u 'lSu~!: fJ'lSU UtlWrl~rrV'lJfI~m{ltl'Vi\JllLumUUtlmu'YI1U ~fl 'lJ~1l Ut:JU1fl~ 9f~ 
~ ~ 

ij.,j' U 'ALm fJ'lJtl'hf)1~fi'~L~Utl l~fJ li'Ltjft:Jrr11l1~'t1mfJ'll~:;f)1~;j{l tln ii'ltjft:J~ 1ff1l1 ~'lJfi'~I~U tl~\J 1i . . 
" 1 SI '" SI "" ok "" 1 ~" "" m'U 'YI1U ~flllV~U1tWrrfl1'VilL1~"{llJ~ltllinlJ'lS11l 9f~fl1'lJTJlJf)1~ltl~ ~ fl lflV1tl Ilrl:;!tlfl mf)1~ 

~ ~ , 

,*ltl11f)1~ 1 i'rr1~rrfl~\l1t11~UH)1~rrU'lJ Lm:;f)1~ 1 i'ltjfu~11 U f)1nl~rrU'lJI~\J I 'll1 ~11 llJm11f)1~ 
~ 

f)1~ 1 '*rr11 rrflf'l 111f)L tjfU11 
~ " , 

rr llJ1~ ()'Yl~rr{l'lJ 'Afl~ ~rl:;lJ1tl'l 'll~:;'t1 V~L1m Llrl:;U H~l'U U Utl 111tlU rr11 Yi 1 i''Ylfl rrU'lJff1'U 11-1 ru 
u 

d d ' Q,I .d 01" "' ... 1"" ~ 11:; lJ H"'Yl~:;~'lJl9frl9f~'YI1 l1f)11flf'llrlUtl flm1~'lJ1N'U'U (Jones, 1990) 



.,; 
ut'ln 5 

1. ~h~l\l h~11J\l~,1l~lUtJV~1~~,r1l4~l'ui1 ,nl~~ ~l'f)ij,;jtJ~ ~~l1l~lh~\lllJm,jlJ,r • 
o 0 ~ I Q .: .:i ~ 

U~~'YIlf11~\lllLlJflI~tl 'W1Jlllfl~\llfll~ml Glomerella cingulata 9f~llJlJ~~V~ perfect stage 
, ,.. f' JI 

(teleomorph) 1;jm.hlJ1ILVflI;$tl1J~"l'Yl~IL"~Yi~,".rhrl~llJl1if11'l Koch's postulation if1'l~tJ'll 

Colletotrichum gloeosporioides ~~I1JlJ'l~V:: imperfect stage (anamorph) 

..J .d a 4.1 " -,': ~ 
2. ~9'I~m111~'YIll1lJl::fflJ'YIrr~ffll1~1Jf11H"~1~fflltJ'l~tl~1~mlfltJ Czapek agar (CZA) 

J,/ I , " 

1~V1~v~llJffm'W~',fllff~~~tltll~ffl9flJ~ 12 i'11m~tl1lJ l1JlJll"l 7 llJ l~ml\l:::l\l~t1JU~~ 
.. 

" 4" ad 
ff~l~ spore mass fffflJ1JlJm111~~lJ~lJ 

.. 
'" 3. l~tJ~l Glomerella cingulata (anamorph: Colletotrichum gloeosporioides) ffllJ1Hl 

" ~ , 1 do: ...." " 1 Q Q,I ~ ~.l ff~ l~ffll'Ynj llml1nlmn ~VlJllll111fllll1 ~~tJ~lffll V1m~1l~lJ1W ffl~fff1~ \llfll~tJ~ll'WlJ~ll~llJ 

~::v::n"1~tl~m~lifJ~l46l~lJ~1l111'\::ijll~lJ1W~~rr~lrltlliv~14ml h~m111l 4 III lrlmhffl'l .. , 
ffn~ \llfll ;$tl~ l~ hi' 1J1'Y1~ fftl1Jn1J' 1Jlll~ lU tl V\l~lh 1 ,fln9'lmf11~ 11J \l 9'1 n1J 111 ~ lU tlV '~1~vmf11~ . 
~6~mm 1lfl~ln9'l~llm)'lVn1Jmf11'jI1H~ 1 ~fl~ln~\l1f1f11mhYh~lV~tl~14tl'l 1 

.. y 
Co ~ '" 4 ,...C.d I ~ " 

4. \l1f1f11'l11ml~l1ffl'lfff1~1l1fll~ml~lVl1i HPLC 'WlJll l~tJ'llffllJl'l(lff'll~rrn 
.. 

1 '" " indoleacetic acid (IAA) 11~~ phenylacetic acid (PAA) ~V1~ml\l~ff'll~ffn lAA 1I~~ PAA 
I , ,.." ,.. 

lJlf1~rr9'l1lJ1lJ~ 4 '116~m'l1~V~1;$tl l1"~\llf1f1Ull\l~ '1i'W1Jm~ff11~rrn~~f1rillmv U~~\llf1m'l 

,.jlrrl~lJl.""'l!lll lAA 11~~ PAA 'U'YI9'lfftl1Jn1J'1J11l~lufWm.rll rrn lAA Lm::: PAA rrllJl'l(l . .. 
Vi 11l1'Lf)9Imlf11l1lJ '9'InlJLll~ lU tlVrl ~ lVnlJ tJlf11'l~ tJ~mm 1 'lfl~ln~\llf1f11'l L,j'lVilmV~tl~L;$tl'll 

l,$lll~Vlnllm\lf1rill '~'.hrrl~Yill IAA ll"~ P AA ~14tl'llrr11~~1l L1Jll~lf11'l 111f11~ntl1,fln9'l 
mf11~ hfln1J11Jlll~lUtlV 

5. m111'lff9'l'l MS .. '" ~ " " 'YIl~lJ BA (6- benzyladenine) fll1lJL\llJ~lJ 

pH 5.8 
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1.h ::lJ1W 3-4 1~t1'U ~'H) ::10~HJij~ LH'l::l'IU1111 'C1' ~ii H"~t1'U'U 1'flf111lJ"l ~'UtI 'Wtl'flritl'U ~ ~::U ltltl'fl 

.d i " .: 1 'I " .,f 1 y .1 Y Y .d i "d I ., 
'VI ~lJ1mtl~ 'U'C1'flll'l Ll111'C1'~ 9f.:JfI1'l l1t1t1'fllum'U~W'VI 'fllJfl1llJ"l~lJlf)f)11 0,5 19f'U~llJ~'l u~i,j 

fl1'l10'U 2 19f1J~llJm ~~~dh1't1'~tlmjw::tlij~~'C1'lJ\l'lWl'~tI 1ii'Uf11'l'VI~mtl~~tI 1u 

" 
7, ~1f1 f11'lTl'flli1t1f1t1t1'flIU~lUijtl 1 H~1'U'YI1'U 'C1'1'l 'C1'tl'fl ~lfll~ij'll 1 'fltlH'C1'lJ'C1'l'l 'C1'tl'fl ~1f1 

" . ~ 9 d "')1 q ~ Q.I I.or:::::t. 1 ... 1 d'd d' 
l'lftl'll"~ L'Um111'l'YIfl11lJl'UlJ'U'U 0, 10, 100,500 II":: 1,000 lJ""mlJ~tI"m 'YiU1l lutl'lI9f'U~ 

tltI'fl~ 'l t1'fl;1~ ~1'U1'Utlij~lm::tnllJ'C1'~'Uij~tlij'fliil1 'U 11 U lJ"'fl"~ IrltlUltltl'fl~'l tI'fl;1~~ HllJ f11'l .. 
Q.I~~~" .d .., ~ "", ~ I 

fl'fll" ijf1 L umtl~ l'U tIl't11'l'Yl H'C1'lJ'C1'll 'C1'f1'fl~lm'lftl'llfl11lJl'UlJ'U'U 'C1' .:J'U'U 2 1'Yll'UtI~fl1llJL.,jlJ.,j'UL~lJ .. 
'Yi1J 11tltl'flIU ~lUijtl~'lij~;1~ ~::t'I'llJ1HIl~~UJL~U l~L~'U~'UUf1~II,,::iif11'lu~f1 1 1J 1 11,j ri1'UtltI'fl 

. . " 
1 U ft 1 U ijtll1 i,j'l tI'fl;1~ ~::I U~tI'U ~1f1t1ij~ffl~tl11~'U ffU l~ l"Lm:: ~ltl 

. . " 
8, 1'U f11'll U~tllJ tI tI'flLUftlU ijtll1'lij'fl;111~1f1'C1'1'l 'C1'tl'fl~lm~m ltlU~'U ~tILUft 1 1 11q! 

~::ii'tltI'fl~ii'UlJl'flfl11lJ'C1'~U'l::lJ1W 1.5-3 L9f'U~LlJ~'l iU1U~tI'Utlij'fl hHJf1l'l~tI~~U1J1J~l "11" ... 

t1' 1 f1l'l I U~tI'U tltI 'flU 'l ::'C1'1Jfl1llJrllL~ ~ ~::'YiUl1 ii'l ijm ~ijlJ~tltl'U 'l::'t111~'Yitl'U~'U1r tlU~'U ~ tI riTU • 
• I " I )I • 

tltI'fll1'l ij'fl ;1~l1V~1~ f1ij~1Jl~ ~h'U~:: l~tI~ i 11 'U m't11'l Vi i,jH'C1'lJ'C1'l'l'C1'tl'fl ~lfll~m lLl1t1 1 11' tltI~H ~ ~ty 

'C1'lJ\l'lWl~tI 1fl'Uf11'lftmn~tI 11.1 

" "" " 1 'Uf11'l1itlfli' ~ihil'Ull'U1'YIHIUij~~'U rll't1i'Uf1l'l 1 ~'C1'l'l'C1'tl~~lm~tI'll'C1'lLl1~ 1 'lflllJf11'l . 
" . 

'VI 'fl 'C1't11J Tl 'flli1ij mUftlU tI tI~ l'U 'Yll'U t'l'l'l-nll 1 'U'l ::~ULij t1LVijYi'lf 

Q.I .c:& .c:&" 1 I i I d ~ Q,I "."J Q.I 4 0'Wt y I ". 

fI 'fl I" tl f1'Yi 'lf~ llJ 'YIl 'U 'lfl 'C1'1 'U mIH)::lJ H"'YI'l:: 'flUI9f"" 9f~ f11'l fl 'flm tI f1~:: 'YIl L 'fllJlf1f1111m:: 19f"" u 

" . " 
'C1'llJ l'l ()~ tlU'C1''U tl~~tJ'C1'l'l fill i~~f111 1 'U 'l::~1JlijtILVtI ~~U'Uf1l'lTl'flli1ijfHU~ lU' tltI~l'U'YIl'U hfl 

i 'I "'., .. 0 .. "" i Y ... i. l?t " 0 '" 0 '" ... 'I" 
1J ~ 'fl L m ::'fl1JI9f"" 1m ::f11'l 'lff1'U lL9f""l'I'lf l'Il'1\JlJ'U 1 ul1J'U~'U 'C1'111 'l1J'UllJl'VI'fl'C1'tl1Jfl'flm tlf1 L't1 . 
~ lhl 'VIl'U 1 'lflllJ'C1'fl1Yl1i'l'llJ'lfl~.:JLil'U~~~1l1ftf1111~tl"11J " " 'UtJf1~lf1iil 'U 'C1'1'.i 'C1'tl'fl ~ 1fll ~tl'.il 

Glolllerella cingulata V~ii'C1'1'.i'lfij~~'U1'Uu~lJ1W"l.:Jhltlf1Ll1ijtl~1f1'C1'1'.i IAA 1m:: PAA u,,::m'fl 

11~::U llJl purify Im::ftf1ll1 structure ~tJ'U 



tI tI. 

1l1~'1'j'HU 1l1~n"~tJ'j . 2539. m'jm1~L~tJ'lLihIlU8Y;'Y . 'U. 60-95. l'U mmn'jl~ml'Wfl'b'lm'j 

fHl.:J hfl~'b'LL"~''';1~h'W1 rUy. 2539. m1l1'Y1m'jLf)lJ~'j, f)~.:JLYlYC<1. 

Q " co co 1 1 .... "I "I .1"" lClf)'CYlJ\!'jW llCl~ 'U"'U 'U"~1J". 2540. 'j"fl 1J'~'IJ{)~'W'b''CY~'U L'W'j l'YItJ " llJm'U{)tJ" . 
tI • 

'U . 413-417. 1 'Um'ju'j~~llYl1~1'b'lm'j"'lJ8.:J1l1111Y1tJ1~tJ1f)lJ~'jff1'CY~{ fl1 ~Yi 35 

"" '" " lH111Y1tJ1"tJ1f)lJ~ ':iff1'CYm, f)~ .:JLYI'W<1. 

"" 'b'''~1 Q "'" '" '" "" "" .J' mf)'CYlJ\j':iW ILCl~ l':i~L~'b' rr'IJmtJ~. 2541. m':i'IJtJltJ'W'U1!~'ULUCl1'U{)tJ 1~tJm':ilYC1~LCW.:J 
tI • • 

n1 () L~{)LLCl~ m':i L U ~ tJ'U tJ{)~ . 'CYm,j'U L Y1fll 'U lClti;lf11'WLlCl~1fflm 'jll~'U 1!ffl'CY~{ 

" "" '" , W1Cl.:Jm Wll1111Y1tJl"tJ, f)~ ~LYI'W'1. 

tI ~d' .ct. QI .,-'cv oQ Q 

W Hfi 'CY ~111P~~~1l, ~l'Uffl ':i~mfl1 Lm~L'W'b'':inl'U ~'UYI'jYlW. 2538. 'CY1':;YClJ tenuazonic acid 
tI 

'lJtl~L';{)':i1 Pyricularia oryzae Cay. LLCl::1J'YI1J1Y11 'Um'jLn~ hfl il1lj''IJ{)~.,j'11 . m'ju'j~'l!lJ 
CIt. oQ.... ,,!,d.Q Q.I d' 

YI1.:J l'b'lm'j 'IJ{).:J1l1111Y1tJ1CltJ1f)lJ~'jff1'CY~':iflH'YI33.lJl111Y1tJ1"tJ1f)lJmff1'CY~':i, f)~ .:J1YlYi "I . 
tI • 

'W'jYlYitJ 1.:JftUtll.2533. 1 'jfl~'b'1Y1tJl,j'U'CY~ . 1f1Hf)1'j~~~a ~~~llviYl1.:Jm'jLf)lJ~':i . flW~Lf)lJm . 
" 

tI 

rriM ().:Jm\l11W'b'6IL"~flW::. 2535. fl1111ffll~'Ui''lJ8~m':iff ~Lml~,.r'CY1'j lAA 9l{) 1 ':iflL~{)tJ'IJ{).:J 
• tI 

11{)1l111111qjYiLn~\llf)1';{)':il Colletotrichum gloeosporioides (Penz.) Sacco m':iu'j~'l!ll 
Q .ct. Q.I .,~.d oQ Q.I ., 

YI1.:J 1'b'lm':i'IJ{)~1l1111Y1tJlCltJ1f)lJ~':iff1'CY~':iflH'YI 35 111111Y1tJlCltJ1f)lJ~'jff1'CY~':i, f)~ .:JLYlYi"l . 

" tI" 
'CY'j1'b' l'j'jw'mh~'U . 2540. m'jml~L~tJW1fClCl , 'U. B1-B5 . i'U mf)'CY1'jU'j~f){)1Jm'j{)mlJYl1.:J • . ~ ~, ~ 
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