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fcl;<n Tf<1T1 ~!,>I'l'fiiql-q ~ ~ ~ "'" ~ 
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"flI ~ I fl lqf.'t ilir Cji[ ~ ~ ~lR1IT m QX 
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<Pl<'lt fi1<f qlt f{i'I"[[iIrpe,m FcrIJRnm ~ ufRt 
fclfcrmrr Cji[ 3!1'.2f<F'f ~ ~ 3lR }j)en I ~ Fc:t 'I 

'lPtq'll<'1 ~ ~ it ~ 6 ('I~r ~ it ~ 
3m it ~ >B1 <iii Ri 'I <); ffi~ fcl;<n Tmf I <Pl<'lt 
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~ lffl 3m fcI;:;)m, ~ ~ lffl 3m 3lfcRrn <l2lT 

3!1Ii<T<'IT 2 ( ~) q;f Fcl Cf) Rid f<l;m l'f11T I \j cq I G '1 
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-m:rm -i!> <1T<r 'l1ffifh:r ~ <'I I q -cfl <I>T 3ITUJFcm; m 'Ii I ~ ~ , I 
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(qff) <I>T 3[&flI'"[ 5l dI ' I ~ II <'II, "!ft;or "6T\3"<1 <l2lT mr -.f 
FcP<rr l'f11T I ~ -i!> ~ -.f uTtt ~ <'I I <1-cfl -.f ~ 
"'f<IT ~ "I<'!f'ft "'<T>T 3ifcIm f<l;m T[<ff I fil>;ff e I ~ ~ Cf) 

~ 31 i q j ~ I Cf) il ~ Ol j Cf)'1 ~ ~ 'Cf)[i('Cf) trCCf>' -i!> 

'WI -.f ~/(1tdA47 tI)(1I'1-ifN'I ~ 3 fil><'I1c I ~q 

1 q;f rrtr<IR FcP<rr I '1R~<R1 1ft 'fit 3m 3TImfur 

fil><'Ik l ~flj'l, 16 sr DNA <1m rec N ~ 31'"jW'f 

3IJtllfur WRT <1m ~ \'<'Ilffl it 3lltTIful 1<'111('1 Cf) 

31 i q j ~ I Cf) Fcl ~c'l 'I 0 I ~ 'IlG -.f l!"\1T lTc'TI fc); ~ $ 
JfR". tI)(1Iff/? '1 -i!> 3l'Gi('"Cf) $ -i!> 100s "f1'l1T'"f 2lT I 

3lCmI> 

~ 'fit \' 3TR-~ ~ lffl3TR \il11SiC4 m ~ 
fIIfut<c -m:rm <I>T ~ 6f'5T m t I 3l'Gi('"Cf) -i!> mr 
\il11 Si C4 ti!16 I <'1<1 -.f w: 'ffr 3RR1O 31 Cf),~ ~ 111 <I>T 

"fR1fflIT 51 ffi t I <fR 3l'Gi('"Cf) 5l \il IRi <11 ~ ~ ~ 

lffl 3m <RC:T, ~ ~ lffl 3m X\if\1T <l2lT ~ ~ 

lffl 3m lff6!rr q;f '\j'iJtf \Jl!\il ~ 'J"'I'fffi -i!> fWt 
FclIf1 fiI \"I f<l;m T[<ff I 3l'Gi('"Cf) -.f <[["q"<'I -i!> '11 ~ <1>1 tl l e 

<'I I ~ "tl <I>T ~ FctfW;c- wm..r "Cf>T"1t tl 'Ii <'I \"I I '!!f Cf) 

fc);m l'f<IT I 3[G'{'Cf) 31Cf)~~ I '1 -msm 195, ~ 

eS; lil<'illti;s t ~ 2n=44 -g, ~ ~ 
«:f.'rT !lRT 67.73% \'I2lT ~ fcrfft ~ !lRT 

60,31 % 3l'ffi<l q'{jTf ~ <l2lT <ft\il i(ij4 jCf)'1 

<I>T 3[&flI'"[ m -i!> fWt ~ eft I 'IT'11 fc);'{oIT 
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~ -.mt I '[aT l'ffff<'it ij 3I'I<ffil",~ol Wlt <1m <IDcr 

trr ~ '1j)f 31Uf1f1 fiI>"lIT '\iff m t I Rt::iI1)lil1 

fI('fP?/el1, <ft. l ('fIRtil'fl, <ft. 1('fI ,,§Aq;?I1, <ft. 
111i/i)'PlNIl <1m <ft. tM::~c!J -ij;- 'fill ij ~ <f<'1" 

~ ~ I 'tl ill f.'t '" ti 11<: iIi) '1j)f -;;fi ~ ~ 1ffl fcI ~Jl ~ 0 I .t 
~ 'ffi;r'i -ij;-~ ~ 'tl l II f.'t '" ,i tI c "') -ij;- x;;q ij ~ 

a 11P<'<'1 1 ~'1 i3 11P<'<'11~'1 , ~, t "' 1 ~1I)11P~'1 
om \il l ~ "11<61 '1 0 ~ I \il l q tj) <'I, <Wn:rr <1m c; I <'I t!) 41 

-ij;-~ ~ ~ ~ <!iT "I1'1<6lif<1 Fcm:rr 
l'Jm I '[aT l'ffff<'it -ij;-~ ~ ~ Wit '1j)f 3lUf1f1 

Fcm:rr l'Jm I ~ ~ 4i'tl <'iI-m ~ tR fcI "'ffI <1 

"fClt;f >I\il IRllI) <1m <1",41f<l>lI1 <!iT ~ -ij;- olffl 
>r'fIR fiI>"lIT l'Jm I 

'11 -81f.'t1l 1 ~ "iI'R' t<fi,fl'tl ~ G/T. frpfPn (g>vft 
rf<);,r) , G/T. C11'Tf1iJi lftrm (?friltt itchr) , G/T. 
riI§'1!J'('flel ('"'~) om G/T. iRfl'TI)($WI (rfrit'! 



~) q;l ~, 3TWI ([:!IT '1 1 ' 1I ~'5 -q ~ fW:rr I 
lift. 'lfUi'I<;CI ([:!IT vff. re 'C)R<iI ~ TRll 'Tl'fi ~ 
tn&tl"C Pltq;~u l (1\\~ I M,(lQ;14 -1: 1) m 
'R ~ ~ ~ ~ 3!Wrr ~ ~ 50% l1<I'<SR ~ 

\NVI W1:{[ ~ I 

ffl4!!R ~ ti!l(\ I <'I Q t)f.r<;rr "H '1 ~ Ul'i q;l ~ f<nm 
"IT W ~, ~ 3Rl1WI" ([:!IT PI ifihm tiq xl "ti"!:ril" 
~ fItfm;r ~ ~ W"fl ~ 3l<RWR 1\\ wfi1<;r -g I 
fItfm;r ~ ~Rltii <liT 1<'1'11,'1'" ~ Rl~oi~ul 

f<nm l"fQT I ~ «11f.Ni)fc:!2J1 ([:!IT <ft. ~ ~ 
aI'fIFci~ltSC ~ f<nm l"fQT I <ft. «1IAlfi)fc:!2J1 ([:!IT 

<ft. d&2'1fftfl ('!<'I lR'R w-r ~) ~ oftq 

q 1'( ttl R '" ~ f<nm l"fQT ([:!IT cfr;ff ~ -q iJWf 

~ -q lj;<'f 3if'1l;([ ~ "'l<f I qqm 31 'fI Fci ~ I tSC 

~ q;l ~ <ft. «1IAlfi)fc:!<i1 x <ft. d&2'1RIfI, 
<ft.d&2'1RIfI x <ft. «1IAlfi)fc:!<i1 ([:!IT <ft. d&2'1fflfl 
~ «l q'( I ~I<I ti <II?! QI ([CRf fcrsj -q ~ f<nm l"fQT I 

<ft. «141lfi)fc:!<i1 ([:!IT <ft. c&2'1fflfl ~ oftq <IT 3RR 

fc!futSC" ~ ~ <lil '1 +11 '1 ~ <liT Rl ~ '" ~ 0 I m 
'R 1[CIi (1ft it -5) -q 2n= 30 (vfi it 1ffl ) ([:!IT ~ 

(1ft it -17) -q 2n=32 ~ I 

~ ~ 'J"T'1" <1m ~ '1'1 vi '1 '1 lrRT '<!~ 
WItR ~ fW} }llcl"'I<'I <it '11'1ct1'l'<I f<nm l"fQT I 

~ 'fT1ll -q '!<'IlR'R ([:!IT ~ w-r ~ ~ 
tI '1 «1 1 i.i 3if'1l;([ ~ l"f!fi I '!<'IlR'R 3lT'Rf'f "C/iT 3RR 

5-100% err I wft 'fT1ll-q '1)tll~'" ([err o'!<f>lRl tl 

3lT'Rf'f ([:!IT 3T11T<R "C/iT 3RR 2-80% err I ~ 

g;g;><I,( '1)tll~'" ~(CMV)q;l ~ ([:!IT 

3llC[<f ~Q Ie I ~'5 3f'jW'l +1 1'1 RI Q) ~ 3mrR 

l'I R "'l i Rl><I f<nm fvTffil "lf5 mT<I mm -g fc); "tft 1?'! 

<nfucr <)f.mr \'lIT G<'I" -q ~ Eft -q 1ft wfi1<;r mm ~ 
lIlit'1 3llC[<f vfR 3f1'l"'1 ~ W'RT ~ fi);;;fl=Tf;>"! 

3!UI<FI ~ 3Il<lR 'R ~ ~ rffif 'R ~ 7=T.n&..! 

~ ([:!IT ~ ~ "C/iRCP 1[CIi ~ <it fufl;llfurd 

'1l +l I ~'" ~(cymMV)~ $ ~ '(q([ -q ~ 
l"f!fi I lIlit'13llC[<f vfR 3f'jW'l ~ W'RT ~ ~ 
TftCIi 3lUf<FI ~ 3mrR 'R <)f.mr 'R o'! <lil Rl tI 

sf! ti l ~ '" ~ "tlT1'.T ~ 1[CIi 3R1" ~ <ft'1 
sf!+l I ~'" ~(BCMV)~ $ ~ '(q([ -q ~ 
l"f!fi I 

fItfm;r 'fl xl ~ "I '1 '1~ Ul~ q;l onrriffirP.ml 

\NVI ([err 'J"l'fffi" "«l"1T<ti ~ ~, 
([err~ ~ fW} l'IR"'l iRl><I f<nm l"fQT I ~ 

31 <ffi ~ 1'1) ~ W<'I" ~ ([err tpLfl I ~ RI'1 -qcq; (";fl"mr.l 

-q '1!l<l'l,!:u\ 3RR 3if'1l;([ f<nm l"fQT I ~ "tft Eft 
- 10, kt-pl- 19([err t"tft -18 3lft)q; t>T ~ ~ 
cfli!!l IQ'1 ~ ~ al l ~ II "I'1'" er I q l [UI~'" f4'tf 
-q ffI <'I I q c "C/iT '1<lT <'fITI'l ~ fW} 1ft "tft 3!R 3IT 

<I '" 41 ct1 <it Rl '" RI <I f<nm l"fQT I 



3Pj-flflA ~ q cl ~ 
------------------- CflR't)- 'f4Tf 

3TPJ'f~ 'fi 'H ltI'1 31ft '!ulI 'jquf<, 

~a:rur l:Wf, q'(lq"1I~"'''I , ~ l'i ft~ ~ l'i 9.1 f<l>. 'Jl ~ ~ ~ Call. No. 7255 

fi1-c\ "F1"l i:C1l qj\Jl~S(~ l'i ~ fii'<\ q\t cfR (3H I<gC'l I1;g1) l'i 6. 1 f<l>. m. ~ ~ \3'q\Jj 

5\l1'R 'tlN x-tf f8><l I'HCl (3,466) ci'l ll q f(;j<l i >mf q\t ~ I 

~ q\t ~ ~ I cIT x-tf ci'lllqf(;j;q'j cf; "Hm 3T'fl11 cf; q;roff 3I'l'fCWT 31'lx WIT O'HTW 
~ ~ ujR ~ q'(lq"1 I ~'l~ l'i ~ fcnm ~ l'i ~ ~t1IC'1<l cf; diPe;q1 ~ l'i 
Tn:JT I ~ x-tf 'tlN ci'l lqf(;j;q'j ~ Rl!jl~C'1 'l1T<l'3l"j'f-q'1(,j~~\11"I3fR, ~1C'lI ' 1 cf; "HT1!.f ~ 

fcn'f+IT 31'lx ~ \3LI fcn'f+IT <l?T ~ ~ ~ enl;Qw'1 fiil lf(;jC'1 fclurr Tn:JT I ~ 

1ft rif.l-~ '!t;G*1 'R ~ fclurr Tn:JT I cf; ~ WI 44 ci'lllqf(;j;q'j 'C!Jl fiuf%C'1 fclurr 
q('\'1H l'i, ,!~qil~q'!1, ~ cf; ~ ujR Tn:JT, ~ ~ 39 ci'lllqf(;j<li ~ q\t 

~ l'i 727 \3LI fcn'!:+r ci'l ll qf(;j<l i ~ 31'lx ~ ~ I fitlf%C'1 ~ !MR1;q'i l'i ~, ~ 

'if'!'! CfIt 1 00 ~ ci 'l ll q ~ <l i wfi'R;r q\t ~ I File. C'l1 ~ ~ 'H l'i ~ ~ l:lmT Tn:JT (fu;;r 

en)~Ch'I ;g l'i ~ ujR ~ l'i 223 ci'lllqf(;j;qi 1). ~ SI\Jl IR1;q'j cf; 3f'C1'lC!T, ~ ~ ~ 

~ q\t ~ ~ I ~ ci'l ll qf(;j;q'j l'i, Cal l. '16«110 \ ~ 'SI'\l1lfc'r, 51\3S;\3Pi<l1 Chl'!'i'l lc l (fu;;r 

No. 7232 (enPi<l len IG'1) l'i 15.6 f<l>. m. ~ 1b), ~ 3IT'1' ~ 'R ~ f1'fc wc;-q cf; "1l'1' 

~ / ~ q\t ~ \3'q\Jj >mf q\t ~ ~ '\J1l"1T '\J1Tffi ~ 31'lx '\J1l 1$ f?l C1~ 'fl'I '(l '! I fM cf; 

~ '6fT'G Wlm: Call . No. 7243 (en I R 1'i'1 I) ci'llw '1 ~ ~ PiencC'1 '1 ~ ~ "!'iEt~ t 
l'i 11.4 f<l> m ~ ~, Call. No. 7221 (~) 'C!Jl1ft fitl f%C'1 'CfjX ~ fclurr Tn:JT I 

fu?r 1. fclfucic -TJT cf; ~ ~ : (1;!) 1ft. (,j~ C:C'lI~~'!1 (<It) 51 \3Sl\3P11I I <f>l'!'i'I Ic: I 

;Jj~'1~ f1I)'l'!ftifVT <l?T mTrT fclurr Tn:JT I ~ ~ 826 -;'r ~ 

~~ 'itlR ~ ~ (900 ~ ~) Sl G~\C'1 fclurr '\J1l qfM'1 

~~3fR q\t cIT ~ fii'<\ fcn'f+IT, 3IWC1' t!'R cf; ~ ~ I ~ cIT ~ fii'<\ fcn'f+IT 
enR '1I f(;j 'l 'H I'!1 31'lx qfM '1 t!'R q\t !'!'Iq)I ~fc:j '1 cf; -.jT-q fcMG ~ ~ ~ ~ 1;!'ll~ 
q\t ~ ~ ~ q:Pi q 'fI C'I ~ Sl i ~ '1 ~'j l'i cj \11"1 en '! 0 I cf; ~ mTrT fclurr \llT Xlc!ffiT ~ I 



q~'{ 9 

~~3lN q\1 cIT "% ~ fl1'<\ fclR+IT, 
~ 4f"1~~ 9, ~ ~ Fcl~qFcl€1IC'll1, ~ 

-a'AT \1 fl \1 '1 c?i <PT \1 ¢?t1 ¢ ~ 01 Cl'M~' I aBr 
~ ~ cnT ~ ~~ 'i\1f1 "CIR" "f1"il'iClT t 
\i\R <PT ~ ~ Xilll -ft ~ m "f1CRI 

GRT Fcl "11 ~ (4 filmT 7J<lT \?IT, q\1 >I) 4l1i; ~' I "CIR" t I 3lftr fi ~ c; '1 ~ C'l cj ~ II q ~ 111. 3T1llffi .,;-," m='l 

~ g<'f'1T fcnx+r 4f"1~~ 3 cf; m~ q\1 TIt 5641 atR cj~IIqC'116730 ~ ~ \i\R cf; "" 

~ ~ >llii'Nl <PT w:fr7T filmT 7J<lT I ~,77 zr ~ tN "E" -ft "D" "(1CI) ~ ~~ 

qrm ii,l1 l~ (2007) cf; >lk~¢IC'l <PT w:fr7T 4fQqcl"1"4Tll1 7J<lT I >I'I'1k~ atR 3!"ll" ~ 

<lffif ~, fcnx+r 4f"1~~ 3 atR 4f"1~~ 9 cf; \1~tj<fl ~ ~ fclfctmrr3IT tN atR ~ 
" ~iT<1<$C: ~ ~ -ft 'Wf \l1"I'1)ffl¢ ;t)\1"1\1 ~ ~ vrR -ft ~ ~¢Ifl ~ ~ 

3T(>fTf filmT 7J<lT I ~ ~ 826 ~ fcnx+r ~ ~ \344'1 '1 cf; ~ 3lftr >llfifTl¢ "WAf 
4f"1~~ 3 ~ -650 bp atR 4f"1~~ 9 ~ -540 ~ m ~ t I 

bp 3fT(l)R cf; 6fS'<'i4¢ ~ ~ ~ 1"ii'1 ~~TT ~~l>U~Fn ~ ~"ij4.1 ~F""11t"lfq; 
~ <PT w:fr7T ~ fl1'<\ q\1 cIT fclR+IT cf; <frq aTP1cliftro uIFtT ~ 4i;ill'i <t>FIT 

fcMG ~ ~ ~ ~ -c;q;~ ~ 4f"1~~ fi'I"'1lf11¢ 3If<'lajfGI(4 ~ q\1 46i11'1 ~ 
9 cf; cj\l1"I¢~OI cf; ~ filmT \JIT "f1"il'iClT t I cf; ~ ~ fl~i\Ul cj~IIqC'11 4226, ~ 

~W flf5"',J;t1l cf; ulFIT1il<P wm 0IlCf -ft \1il'f1q)", filmT 7J<lT \?IT, -ft 
fl~"1(41 atR fi~c;'i~~C'l \l11'i>lMl ~ ~ ~ ~ifll?ll lCl'1 <5 ~61f?1'i l ~ ~ ~ 

fclfclmrr <PT 3f&I<Ff ~ cf; ~ wsrr fl~i\Ul(41 ~ <PT Fcl~c'llSfol filmT 7J<lT I 46i11"1 ~ 

-ft ~ ~ '16("(1,!uj ~, 3T1llffi ~61~~'1"1 TfC!'"ii'1~ ~ q\1 \i\R 3TlrelC'lI\l1"1 ij 

fQ'<4'iffiq ~~tjc: 6f1~~'1 ~ (~~), \3'¥"C OlIOIFcl¢ ~ ~ TfC!' I U": ~ 

NAC \i\R, ~~re+~ ~ (C1 \1 C'l 41) ij "\3L[-q,ficp(4 ~ ~ifll?llutl'1 cf5Cl'c:f\ cnT 
atR ~61~~"1 (~) <PT qfRl~¢I'i 3Tjm'10 1 fi'I"'1lf11¢ Xilll-ft 3ftT-~ filmT \JlT'1T t atR 
<r-lRlPTlllTx-r~ ~ ij Cl>J1tt \1fl\1"1c?i fcIfc1'cmr ~ ~ fl~i\Ul(41 ij ">I\XI/ff Xilll -ft ~ 
q\1 46i11'1 q\1 TIt I ~r;g"';(1 ~ fr l'fBIT ij filmT \JIT "f1"il'iClT t I ~ifll?llutl'1 cf5Cl'c:f\ -ft 
~ TfC!' I ~ ~ TfC!' ~ cf; Cfil~'1 aBr AP2/ERF-ERF, MYB, WRKY 3Th fuiCfi" 
ij 3f.rcp \1fl\1'ic?i *¥ ~ TfC!', \ill 4fQqJ\ ~ >hi'A ~ ZFP5 q\1 46i11'i q\1 TIt I cIT 
~ ~ ~ "CIR" ~ ~ I ~ ij, '16("(1,!uj >hi'A ¢Iiio'tffifl, <rAt CAMK-\lM 

wft ~ cf; ~ ij ~ atR fi~c;'i~~C'l ~ qlRirc: ¢I~o'tfl 1 atR MAP3K \i\R cnT 
\l11"1>1Ml <5 <frq ~ Xilll-ft fcMG ~ filmT '1ft 3ftT-~ "4Tll1 7J<lT I ~ 3TC'flCIT, 3!"ll" 

\JIT ~ I ~, ~ P!~iI(4 cj~IIq~ll'i ij \i\R, ~ 'C'lliiCfi)ffiC'l~iflcB~lffifl, ~­

\3'¥"C \1fl\1'i41 ~ TfC!' I ~am cf; ~ ij, ~ >hi'A 1, TRAF-J!~~>I)th ~ 

(j'R \1fl\1"1c?i q\1 ~ cj~IIqC'1"1 4216 (fl~"j) tcft $1, ~ ;t)\1"1\1 6f1~~'1 >hi'A 1 B, 

cf; Cfil~'1 aBr ~ q\1 TIt I ~ fr \i\R ij"ii'1 'S lii'ilf?l+\lM cf5f?1ci) ~, ~lii<i'I"'iqC'11fl it 
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t , 

iii .. 

ab 3ffllI l"Jlcrr ~ ~ ~ 'I I'II c:l;;; i'lflll'!'I I'S <go! 

1 - - - -
1\1 - - - -
2 - - 2 1 

2\1 8 1 7 2 

2;f) 4 1 - -
2~ 14 - 10 6 

<!lC1 1l'rr 26 2 19 9 

3 1 - - -
3\1 - - - -
4 1 - 1 5 

<!lC1 1l'rr 2 - 1 5 

<!lC1 1l'rr 28 2 20 14 

~ fl1-rf -q \3<f~<I>~OI ~ ~ \3.('(<1> 

llf')Il ql) ~'lft 
~ cf; ~ cf; 3R>fTC!T, "TIT 3ijSlll~'1 
<IT ~ 3i jSlll~ , I cf; 1=fIUll1 "ft 3i ffI ~ cro 
q~ l'1 CI? C1 (q <!>T '"' 1?1~ c61 CI? '( 0 I ~ cf; fu"C( C'I&1fr 
~, 5h11~~I, j~~~ -q 1[CI? 3i;?;!T<:q 
~T<l"C1" (3i jCl?" <:>r .. ;'Ill <:Rt1flUT) fiill R:r C1 f<nm 
TTm I ~ "TIT 4~l'1C1?C1(q fulfu am- \3""4\II 
m cf; 3mlR {fX, ~ "'1T?IT <!>T fi, I 01 '1 

f<nm TTm am- C1 c; j'fll '( \NI<!>T ~ f<nm 
TTm I '11~~'I\J1'1 , 4J1'Ni~,('fI, 4~e~lll,", (NPK) 
<!>T ~ am-~ fg '$ CI? I q cf; ~ -q ~a+T 
qll'1C1?C1~1 <!>T ~ ~ "\iIFr "ft ~ -q Mg, 

- -
- 1 

- -
4 5 

2 1 

4 -
10 7 

- -
- -
1 -
1 -
11 7 

r 
"' ., 

1 

1 

1 

3 

1 

4 

11 

1 

-
3 

4 

15 

• A 

1 

2 

4 

30 

9 

38 

84 

2 

-
11 

13 

97 

P, Zn am- 8 c#t "'1T?IT ~ -rrt I "TIT -q 
<!>T ~ ~ "\iIFr am- N P K cf; m~ 
q'Il'1C1?C1(q~ <!>T ~ fg'$CI?lq ~ \JfR 
"I1'f.'f \3 c1~ CI? '( 01 c#t WRT -q, \3"ttI \3""4\II (30. 

fcn. m. ~ \3""4\II ~ ~) >IT"'{f c#t 
~ EITG \3c1~CI?'(ol + "TIT ~ am­
~ 41l'1C1?Mll cf; ~ fg '$CI?lq "ft 
\3""4\II (26.1 fcn. m. ~ \3""4\II ~ 
>IT"'{f c#t -rrt (tmr 4) I ~ 4J <:>r '('q '(iiq, 

10-15 ~ ~ cf; 3iffl~cro f.rmT "ft, 
\3c1~CI?'(OI c#t WRT -q, ~. 360-900 ~ 
<!>T 3i ffI ~cro C1TI1 >IT"'{f fcnm TTm I 



35.00 

30.00 
_ Fyld (kg/vine) _ % increase 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 

T1 T2 T3 T4 TS 

~ 4 : <f>l<'IT ~ <tt {ff\jft \J"Q\i[ (f<!>. lJI. "!lfir -R~) "If'{ \jq'ifI~Y ip[ "!l1'flCf 

(T1 . If[')I I3M)CIl~O I; T2 - T1 + ¥+f 41tX!>d("tl1 ~ 'f'IT ctt .Z; T3 - T2 + NPK <!iT qfUf<;r fu'$CIl I<l; 

T 4 - T2 ~1l"I ciI~CIld("tl1 <!iT qfUf<;r fu;SCll ICl ; T5 - T2 + NPK ~1l"I 4)~CIld<q'i <!iT qfUf<;r fu'$CIl ICI ) 



Cff11 ~ ~ 31'R SOD tlfthllCl l3lT Ti cm;& t ~ ~ ~ Ti 31'R w:rcn ~~~en~O[ 
~, \Ill ~ fi1'c! Ti ~ <f; \j "'iC'l '1 <f; ~ ~ \1IT'1T 311 q ~ll en t I 
CaCI2 <f; tlen l ~ I Men W1lCl" cr;T ~ t I ~ f.'Illf.l:'lCl ~ CaCI iU'$enlq 
¥ ~ 3lUI<A cr;T ~ fu-rfc1 Ti ~ 1622 f.'Illf.l:'lCl 1622 CaCI2 fu:Sen lq 
7J<1'T 2lT, iltlfc:lq ~ fi1'c! Ti ~ ~ <f; 1495 f.'Illf.l:'lCl 1495 CaCI2 iU'$enlQ ~ 
~ CaCI

2 
<f; iU'$en lQ *t fflq; I R~ 1 *t ~ 

~ 2 : ifl'f 2017- 18 "* <:'hR 'lORR: ~ ..y 'I>TOft fir<! "* ~ YT'tI<'I 

xNur 
vflI 0 .5 lfTf ~Wmf 1Jflt~ 1Jflt~ Q>i'I "-IT'T 

>1\.~~. (~ . >1\.) ~-.N\ ~. ~ -.N\~. (%) 

~, '(1 ''''0' <1::1' 34.00 14.56 86.88 10.63 89.1 0 

I 'i'!l~'" ~. ''''''' 33.80 14.71 74.28 10.00 88.13 

~ ~, ~qq;I~ooft , ~ 47.50 13.50 93.10 15.00 86.12 

~ <k. 31"11'1'1 1011 31.60 13.70 74.68 19.00 79.72 

q;~~"I I , ~, "'l"fI"G, ~ 71.11 15.22 77.89 21.11 78.68 

~ ~, '(1 ,<POI< '::I' 36.86 15.31 86.75 23.75 78.50 

~. ~. 'J"llG,~ 39.44 12. 11 54.67 17.89 75.34 

q;<"l l "l~ '<'lie~ I "<I. ~ ~ 29.00 12.00 44.00 15.00 74.58 

. 'rfT'l'T, ~ ~ 25.33 12.78 44.33 15.11 74.58 

~,~,~ 24.09 11 .18 53.29 19.64 73.07 

~~.~,~ 32.83 13 .81 69.38 37.13 65.1 4 

>l\>lT '<'I i e ~ I "<I. . t1)~q l~ik 30.00 14.50 31.00 50.88 62.14 

"{f\il~. ~ ~ 31.18 17.06 88.81 19 .90 56.58 

*" ~. q) fMe l, fc'I%illk 32.1 1 13.11 69.67 12 .22 54.81 

3TiGf1i'rq ~, 'ri<;o<P ' "i ' 22.00 11.09 30.00 26.18 53.40 

"f1lT<'!, m,,' 01< ' ::I ' 15.00 12.55 27.91 27.91 50.00 

qt1qolq~ '<'l ie~ I "<I, mrro!\ 31.93 12.25 59.36 15.21 49.98 

~, 1:f1'm, 17.50 10.67 28.95 35.50 38.54 

1l'q 1 ~~lIl. mrro!\ 33.80 12.00 17.78 50.22 26.1 4 

w<m, tRfT, i'-'''' -. , 11 .66 11.45 12.27 60.00 14.66 

3lffi<r 31.66 12.97 64.64 25.39 63.82 
- --- --

Subhakra CaC I,Sprayed 

1622 CaCI,Sprayed 1495 Contro l 1494 CaCl ,Sprayed 



<fm.'fi ~ ~ 1T'{ ~"lfill <I>T 111Wf 

~ it 1250 MSL c#i ~ t:R ~ fi1-c\ 
<PT ~ f4 <t> I fI 3itx \31l\il Ct)l1 ~ TTIf, 
~ 900 -1200 MSL t:R ~ fi1-c\ c#i ~ 
4 3lm'r \31l\il ~ TTIf I ~ g'1!l \ [T(j 33 - 40 

% c#i ~ 4 3itx ~ C!\if1" (czrrqq; 'Ht1'1C1 I) 
503.4 it 583.3 ID. c#i ~ 4 1'.\1, ~ 100 

~ <f; GAl <PT C!\if1" 4. 1 it 6.3 lJT11 <f; 
ojfq ~ I 3fR:m oM~ I1W{l'1 Cf(q c#i ~ 6.3 
it 8.11%, 3fR:m cfc;r Cf(q 2.1 it 2.7 %3itx 
qlllq~lll'1 Cf(q 3.03 it 3.77 % <f; ojfq ~ I 

TfIGIl ~ ll<il:l'l 

~,<q<t>1 31ft ~'<$lI'1 w.r 
lfJ/ij dlff~rm Fcl7JttUt" <I>T "fl'"lJ{;UT 3lh-
3P!'<"1ffUT 
~ it -qtq ~ l/llllc'Il/l~ f41Cfu1 <tiT 
fi ~ f5C1 fciRn 'l"'IT, ~ ~ fi1-c\ <tiT fi if) ~ C1 
~ Q), 3tR ~ ~ l/llllc'Il/l~ Rq)Rr1~ 
4 ~ II ~ C'I fciRn 'l"'IT I 3l<I, filfi'r"1 q ~ en ~ 11'i it 
l/lill c) l/l~ <f; '!1C1" 458 f41Cfu'i <tiT R q) Rr1~ 
4 ~ fciRn \ill ~ t (fir?! 6) I Rq'IRr1~ 
4 ~ xtcrcTI (<t> (Vil x-\) <tiT ~ 11Tp3l:f1 
~ 3itx ~ cpfit f4~qf4£lIC'lI1'i &T'<T 
l/llllc)l/l~ t:R ~ \ill ~ ~ <nT<f <f; 
~ x:mm fciRn 'l"'IT I ~3l:f1-1Wfl!l~ 4 

filfi'r"1 31 10 1 f4<t> 3W1<T1" m <f; ~ ~ 
fi1-c\ cnT fiif)~C1 m ~ ~ l/llll c)l/l~ 
f41Cfu1 <PT ~ ~ fciRn 'l"'IT ~ Rq)Rr1~ 
4 ~ fciRn 'l"'IT t I 
~~ft;J <tWIH I ~I <tif <I>T ~<P'1" 

~~ f.I c:J>ft1" <t> q <t> '11 ~ I <t>l 3l1l1hf ~ fllfiNl'i 
fii~ 3itx 3lT'<~ <PT 'i(Yl1i<t>'1 ~~q<t> 1 
3itx j~$1I'1 -wTI <f; fI~FcbC1 ~ ~ <f; 
~ ~cql'igiSlI, CfI'I~CfI'I;g fuR;rr, ~ 4 ~ 
Fcb'{il'1 <f; ~ 4 fciRn \ill ~ ~ (fir?! 7) I 
lil'1f);'1 it ~ 3tR \ffiCf; 6flG c#i ~ 
<f; ~ -qfua.fr fg '$<t> I q'j <f; Xii11 4 \3 q ill ~ 

cr.m ~ c#i TTIf I 1fIT \Jl~qlolf4<t> ~, 
~~ q <til '<'f'$'1, j~ $1 1'1 cr.m cf) C'li q '1 ~ 3TfCRf1" 

t:R ~1ffOT ~ ~ ~ I fcImt ~ \3qil l ~ 
4 l/lill c) l/l~ <PT 3TfCRf1" ~ "Yl<lT 'l"'IT I 
~, \Jl1?i 11f'.'f ~cIJlFcNiC'l-4Cf1)Jj61 <f; X1l\'.T 

\3 q ill ~ fciRn 'l"'IT ~, crot 3itx ~ \3 q ill ~ 
4 4"1 C'li q '1 ~ "Yl<lT 'l"'IT I 3f.!q; ~ c#i 
~ ~ 4 ~ >!VIT. <PT fllt5i1a ~ 
"Yl<lT 'l"'IT I ~ \3 q ill ~ <tiT lOP) '$ <t> ~, ~ 
\3qillx'i 4 gC'l'1I<"i<t> Xii11 it ~ 3itx 
'!TGY q~~q~ f);*p~111 c#i flIi~111 Ct)l1 ~ 
~, ~ ~cIJlFcNiC'l-4Cf1)Jj61 + cnr.if-~ 
\3qill~ 4 '"1'1C11i f);?I'l'~ filiI'&:: ~-TTIf I 

• Betelvine • Black Pepper . Cit rus • Cocoa • Palms 

• Other spices • Tomato • Rubber • Colocasia • Ot hers 



ftP-;r 7 :'.!'lIIUJI'1~"I, <Ill"t1<1ll:s, ~ -.{ 1[<tl" ~ ~ \1ETR -.{ ~WI<:!ft;r 
<Ilq <Il'11 ~I <Ill' "<tlT ~ '"[<.Y<l i<ll'1 

~ ~ ~ "1<f1"1I1'1 if)qif)"1PWf) 

3lU.!aIT <t>T 1!.~"ifl'1" 
<9: ~ ifiqij)"1I'tIij) ~, 3l"i2ffil tllll'1~CffiIPi<1 
(8 %) - 4ij))Jj61 (64 %) ('{!,Nle: 0.2 %), 

ll"1.M~ij) 1 4 - !.!'ifCj"t61 (~ Duo 0.4 %), 

l'l'IfC!"t61 N¢Iij)I<1 0.2 %), ~~<'1~Pi<1 (0.2 
%), cBlj'ICffik;~"1 (16.6 %) - tlllllj)CffiIPi<1 

(22.1 %)(llq(j~I"1 >it 0.1 %), fGl't\,"t "ll"'1" fcl¢ 
ft~ <f; CiW 1jl. $f~H1'1 <f; fm;;;&- ·100% 

~ >lC;~fd fcnm. q\T \iftq -q'fc ~ ~ 
~ II '1) '{!, <'I 't I '1 <f; &NT q\T ~ I "l"f11"<'1T ~ 
~~~qtf~~~1fIT~ 
<f; ~ ~, '<!1fI1<1Piif)l "ij)]" ~'I'IPi~)Wl) <f; ~ 
~ >m'rr 3TR ~ IU '$ ij) I q cnx ij) q ij) '11 't I ij) 

3fUJ31T coT rfr. *~ <f; GT rcJ ~Cf(jl' ~ 
~~ fcl;-m 'T<1T I w41 '<! I til <1 Pi if))" -q 
~ timljol lTI<lT Tf<11 3TR 4'IJlfeq ~, 
4cI<'l fcM<'1 - ifif)Hl61 ~ ~ "ij)"Ij" timljol 

lTI<lT Tf<111 ll'"l'l~~~ij)14 - l'l)fM6I (0.4%) <f; 
~ "d"'1T xi m Ij ° I 3TR cf;crc;j X11lllj) Cffi I Pi <'1 

(8%) - ifif)~Jl61 (64%) <f; ~ ~ timljol 

lTI<lT Tf<11 I 

3l"1't1l\JI"1ij) uf)ifIUII'llij)/ ~fll-C"1l~t 
<t>'W~-m <t>T q,~ "if 1!.~"ifl'1" 
~ \iter 3Tfl'!ij)I'<!if)1, 3l"~ "p!';S)I1)'1'<"f 
Fr (8p 25) + ~Rt(>J'<1 i} 177eR411 (8p 17), 

rfr. Fr (8p 25) + '!J?d~(fc!JR411 ''''l.2?i11 
(TC 10), 3mll\if"1ij) ~fi}c"1~l1lllfleti ~ 2 

+ ~ 9, ~ 5 + ~ 9 3TR cg,?a;)j 

e:Fvf4jl1 + Q)r;"P/47 (fcYJfri;s) ~)R47 ( . 
<f; ¢I1~11\if"1ij) ti<1~\if"11 <f; ~ Fcntll'1'l 

~ ~ ~ ~ ~1flUT fcnm Tfl1T I 
3Tfl'! ij) I '<! if)' "ij)]" >m'rr 1fIT 31 1>1 <1'111 <f; ~ 
fcnm Tf<113TR I1I"1Xi'1 ~ ~ ~ ~ 
q\T ~ <f; G'Rr'1" 6I~ '<! ,gCffi fit-'>fUT (1 %) 
ql~Ij'il<1~<1 lU'$ij)lq fcnm Tf<111 ~a=rur 
~ ~ ~\JIlll"1 ~ ~ fcl;-~ . 
~ Lf)lllc~Lf)~ <f; fm;;;& ~ ~cl'i1Pi« 
~ ~clli1Pi«: Xi?l'l'~;q'i <f; fm;;;& m I 

~ coT xil1fSd cnx ~ pH, <'l"?I<nm 
Lf) III c~ Lf)~ q\T 4l'iC; I ft ~ "'{!,C'I 
<'IT'il <f; ~ rcJ ~ <'I ~ ° I fcnm Tf<11 I ~ 
gc'RT ~, "fI'lfr \jq",;ml ~ xt?ICl'~ ~ 
~ fTl'<!lqC (87% Cfij) fTl'<!lqc) ~ 
~IfIOII«1ij) ~ -q Lf)lllC)Lf)~ 
"lIT ~'<! q ij) I ~ c;j1flUT f.1 <'1 '{!, <1 'Ifj -.ffi1 
~ I fctfi1;Tr ~<C)I1/!dl'<1 ti<1~\if'11 <f; 
Lf)tI<1~ij),<!OI <f; &NT ~ ~ ~ 
q\T "'q]"'(" fi'r"n1 ~ (~~3lR 
~~3lR W'iffi, ~~3lR 
~ ~~3lR 111<11611'<! ~) <f; 
Fcntll.fi <f; ~ ~ ~ 3RI ~ ~a=rur 
Tf<11 I ~1flUT ~ "'q]"'(" \3 q ill '<! ~ II ~ <1 fcl>t? Tf11 
~ eft. e:fGfiljl1 + rfr. (fcYJfri;S)~)Rm. 
5 + Act 9, Act 2 + Act 9 3TR ~ 
~ I \3qill'<!, IjI"1Xi'1 ~ ~ 3TR ~ 



<#t ~ cf; ~ fct;-q TJ"1Z \f.m 1:JTGLlT cf; 
fc! Cf) I f1 3ih" m 31ffiR 'R ~aTUT fct;-q TJ"1Z 1 
~~~'l1R ~ -q ~ q l ~cfCf) 
~ II 'l$l l q 'lTIf ~ 1 <:ffi" ~aTUT 311ft \iIRt ~ 1 

~ F<k"')'ll ll~ffi 1{ ~f<tcq q;'q l \i~'r 
"<#t q t:il l ... <I>X"1T 

\3T3E! R\iI'I <j~ 1"I UPLC-(ESI)-QToF-MS fc!~&iOlo l 
cf; &RT Il-I'"IdI Cl I... ?Jtrcl~w >I\ilT. ~ 
El l lI~ Q fck Cl q;ql \i r;S'1 <#t q5ill ... <#t ~ 1 Act1 

(~ CC'I '"II il ~'I f1 31('~<jf1) cf; "il~ Q R'i e e: 3lCt 
~ cgc;r 51 q;ql\ir;S) \f.m Act25 ( '<f£C)I1J!?f!f! 

~W) (d lfcqCf) 1 3) cf; ~e:I~C'I 31cfi ~ 
11 q;q l\ir;S'i. 3f~ (2E, 6E)- 4l IAf1)C'I, 
(2R)-2, 3~Til"5"B1hHtT1}TCfTil""C'I" c[~l1-ec . 
'il l il5 1 ~1Cf)IR~~.,. lJTl+IT-CEHC, N-[(2S, 
3R, 4E)-1, 3-'illil5 I il'i?)CRlI-4-3l)crc: I ;g~"'-2-
yl. QR'ie: I'"I lil'il. f1 I C'1m~ ... B11 , ffq)"'~"' l il"', 
&i fc! fe x I \92; '"I ~ ~ I fHIlIC'1 Cf) I PIe: I il'" <#t 
«!£C)I1J!?f!fI ~ ~ ~ ~ 1 ~ q;4I\N'i. 
~ fin &ifc!fem'lCi. e~ l fI"'llIC'lCf) I Ple: l il'" 
3ih" N-[(2S, 3R, 4E)-1, 3-'il lil51@lCRl1-4-
3ll ere: I ;g~h 2 -yl] Q R1 e: I '"II il 'il "Cf» fcn'<tT ~ ~1Ff 
J?i Cl I '1311 ~ mlt '1tf fcnm Tfm 1 

"'~ i!> 1 3 : 311 ~ II \itilip ~,<,l 'l l ~ ~ifl \lUll. <l ~ mll(JI~ J"'I ~f<lvf<ti~ q:t ~<fi 

~fltG f.'le1 ~<el 'll~ ~ifl 3lOi!~ (Act 1) ~<el 'lI ~~tI (Act 25) 

3F$ I~~I 1;l05 (2E. 6E)- Q51<~'!i'l ol 

~c"h~ IGll feq5 
~ A, ~<'lI~'1, ~~. 

~lf1Iq'1'I'lI;;~'1 B 
~1('l!:i>ft:"'I B11 

~F<1~'1I'lI;;;g F. tllcp~I~q) ~ B, ;;p;,~re'1 
~el'l I ;;~'1 3lR ~F<1~'1I'lI;;;g F 

Cf>qq)O"1 jiSjCf) 
B, IjfGf"l'i q l~~Gl"1 1. E$Rfi~'1)ql~~Gl"1 

2. 311;;'!i'lf.'I~f.'I'" ~ E. 4eP11&1%'1, 
~1;;""I;gfi'f'1 3lR ~ 

m..r~ £5fGfil "1'C'11 &6 -
?IICfi"lI~ - ~'llo~~'1 6 

1=11 &cr.?lelfcR:l"1 ~A. D,E. L, 3lR ;;f9~re'1 D ~ I 

~~ WT g'l'Ef'f <PT ~ gw ..... 

~loql ... gOlI . cril~ Cflj;g -q ~ ~ "Cf» 
~ \iqill~'i. 3fmo 5:J!?q;) ;s l1f I5fvfiJjl1 
+ Q)i/)P!4J Cf<44) ;s)'<'4)R4J. EI~xMf1 fi'rJllUf 
+ ~ 311 <Rfl Cf<.'fl X I il 'il + Cf) I Ell 'tl('q) I... ~ 
~ e: I &i RR1 C'I - i'fCfl1 \lj EI + Cf) I Ell 'tl('q) I... ~ C!R 

~ f.'1l1~d ~ ~ ~aTUT ~ C!R ~ 
fcI; \ilT m ~ 1 f.'1 Cf) e: d '"I ~. \if5T crf cf; 
~ '#);xqCf) 1 XWl m 31ffiR Tf'lfR ~ 
-q 'lmT Tfm. <#t ~ if <nTIf m 31ffiR 

~ 'lmT Tfm 1 ~'I' I jCfd ,,1'$ gCfd cnwIT cf; 
\iN IG'" cf; ~ Cfl1~Cfl1 'il fuc;rr (311'"l~~1~ ~ 
1j~ l oql ... gOlI) if <:T ~ ... ~~RlIi ~ ~ 
lJ1f 1 31)'"I~~1~ ~ if. 1[Cfi Pcbf1I ... <#t ~ 
'~I+jI"'CflHl' cf; ~ ~ fi'rT.\ <#t md" 

fcl'11 fim fcnW cnT EI s'J0 I... fcnm \ilT m ~ 1 

~ Pcbf1 I ... &NT crf 2017-18 cf; ~ 12027 

\ij 'ilgiffl cnwIT <#t ~ <#t ~ 1 ~Q:lloqHgOl I 

if ft~ '&~ ....-x-ffr if. 1[Cfi Pcb f11... <#t 
~ ' 'j;oq l'!iCfilil' cf; ~ 'Ttil' flj.T[ fcnW. 
~ 3lTIf~3IR fTIR1'il1. 3lTIf~3IR 
'"I1C'l IEllx C!Cff1('j . ~ 3ih" 3lTIf3f~3IR 
~ cnT El s'J°H fcnm \ilT m ~ 1 ~ Pcbf1H 
&NT <'fTT11lT 1720 \il '$giffl ~ ~ ~ t 1 

~l1 ~fcl~'"f1" -~ fi'fif 1R ~ 
~ ftrITi 

~ !>I \il l Rllll 'R ¥T cf; ~ -Q-ffi if 
f.'111 ~ d f.'1' 1 X H~ <#t ~ 1 ¥T "Cf» c:Wc;r cf; 
fclf1i"l 1'f1T1T if cj') C'li q... m 3ih" j x $11... m 
~ fim~d Cf)1C'1~fir4 ~ cf; xlil\il'l%lIx ~ 
fi ~ ~d fcnm Tfm I'1T 1 \if6f fim ~ d ~ ~ 
"Cf» ~ fi'rT.\ <#t fc! 111 Rn d '1fffiTI 'R ~ 
fcnm Tfm. d6T ~ 24 tiit cf; ~ fim '"lol 
-crrm Tfm 1 ~ fi'r'4 cf; ~ 1:JTGLlT (~ 3-4 

cffiT '<RUT ~) cf; fi m ~ d 1:JTGLlT. (f"1T 3ih" ~ 



~ . 

~ ;fi) q 1'~J3IT cnT Tf: fcll1~ Ri1 tl fcnm Tfm I tf1GtIT !A c; ~itl fcnm Ri1 fI cGi rfr. ~AiJ'H ~ 99: 
ci> ~ -q ';ft ~ ci> <nG fiSfi"1ol WIT Tfm. 'HctNdi ~ I rfr. ~AiM ci> fcl9;Cft1 pH 
~ "ll'tm fiSfi"1ol ~ WIT Tfm I 311Cf>IRcGil1 4.5 - 10.0. 15 - tllq"1l'1 ~ 15 - 400C 
\Jl"Rr -q 3Acn '!A"Cf>'R ci> WT C'llffUT ~ Tf1?~ 28 - 32°C ci> il<etl"1 tllq"1I'1 ctt ~ -q fc1q;ttnI 
fcn frh(VIl>'icfl il"lJc:'le;g/ c~x;c:'l~;g 'l'iWfi'1 101 I. w t I rfr ~A[/'H cnT RIL (400 
~~ ""I~Pil1l. 31qc:'l~~reCf> "''I'i~fI. qf(1Cf>(VI ~c~c:'lFcffi(VItjCli~~<I (0.125 %), -q.rr;'ff1n?tj 

~c;:$(VI~ \!I2lR~111 WT C111.lT \!ilR~111 ctt - fllil"1~CfflIPi(VI (0.1 %), fll il "1~CfflI P! (i[ 
~ -q ",Ri1PiI01(V1 'RIC"CI'I 'Cf>T '!1"q.'f WT tlCIi)\Jl<l (0.2 %) 3fR >I~f(1C1i'I'1I\i1~(VI (0.2 
WIT Tfm. \ilT ~ ~Aii'H '11~'i'I\J11q ~ 'Cf>l1lft fiq~'1~'i'I(VI 'Y'Tm 'l'fm I 
'&'NT ~ WT C'llffUT t (~ 8) I ITS1 3fR <l 1 :q'I ~Jic'i ctt vr ~\Jl"Rr -q c!'t. ~~ .... 
4 !Alil"1~'j 'Cf>T ~ ~ ~ ITS rONA ci> ~<C)7f/f? iIiI q\ilIR'l111 'Cf>T ~ WIT 
q"<11frhc6'l1 ~ 700 bp 'Cf>T ~ ~ ~ 

~ 8 : ~'I{ f~ft"h:r ct't 'iffifi ~ ljllif;'I~<l<i1 ~1ffUT : ~ f<t<m:r ("iff{ am). '?t.,.h!! 

"fQ'R~("lUl -.J) ~ \1)' llf.J <l1 ~'if'f Wr c6 ~2l' '11~t'luftq \1)' llf.J<l1 (~ am) 

'm;)4il(j;fl RtfTl~fl ~fll><iI"1 3T'jSf>llUT 
3itx Fcl>tdllil 0 1 

'1~ ;: \il1 ~ 311;: ~ '1 ~ '1f1 frh c6 'l '1 fcnc 'Cf>T 
~ qm'r ~ am fMlIA'H ci> ~ qRql~'i 
~ Wffif RNA 3TWT fcnm Tfm 3fR il c;;gFH I 
~-~ R:cfflRi'1 ~Cl/J14 'Cf>T ~ ~ 
~ \R'Cf>T 31jSfi"1°1 fcnm Tfm I ~ W-~ 
R:cfflRi'1 'c:'l'3lT\3C 'Cf>T ~ ~. ~ X')q 

~ 101 bp ~ ~ ~ ctt TIt I 52% ci> 
~ 'ffi'<l' ci> m~ l/JI;:q,g 3fR ftcffi ~. 
<IT1T ci> ~ 3l~ ~ ctt 'IT<" ~ 'ffism 
1 0796325 ~ I lI1' ~ ci> lI1' R1 f<;j CIi~ 
fcl~c:'l'l°l ci> ~. ~ cnT ~'1)q) 31fl~<'11 
~ C111.lT ~ Pi e'I 'Cf>T ~ ~ 31 fl ~ (VI fcnm 
Tfm I 'IT<" 85253 Cf>1f.;::·\iI ~ ~ Tf1? 
fWffi "fIEffi ~ Cf>1P<: I \iI 1 0747 bp 3TTC!JR 

'Cf>T C111.lT "fIEffi mer 201 bp 3TTC!JR 'Cf>T ~ I 
OIfl~<'11 ci> Cf>1P<:'\iI N50'Cf>T 3l'TCl'iR 2420 

26 

~ I tl ("q ~ill tl. 1L'1''IJl 'i1 ~ ~ Tf1? 
~ 31fl~C";g Cf>If.;::I\iI C111.lT ~ <MT.ftc 
~ fcnm Tfm I 'iClij"111 ~ Tf1? ~:;n 
ctt 'IT<" 'ffism 62312 ~ 3fR \R'Cf>T 

CIi'I~11 af?IT ci> 'iClij"111 ci> ~ fcnm 
~ ~. ~ i fl;gCli~;g;: 'Cf>T ~ fcnm 
'IT<" 50685 cds 'Cf>T 'iClij"111 fcnm 
Ri11Cf> I ~ \j ql1~ 'I ~ 2 \ift3l'r cnr 

~ ~ ~;fle'l1 * ~ fcnm w -;:m 
q;-rc;ft ~ q)f '"S:"llptil '<lli\Jth4m' 
~ ~ ;:lil\il~"1 -q ~IfN);S7f! 
~ \J11qlolfclCf> ~ 3fR ~ 
IIR'lFchm 'Cf>T fmIur.m ~ %g lffi;r 
"fIl"lj'C'f ;: I il ~ ~ m ~ c I Ri11'1 ~ Cf> 

fcnm Tfm ~ ilCj~1 1 $lil'<~Cf> 
'Cf>T ~ fcnm Tfm I fcl ~c:'l 'luI ci> 
-q "11 il Clih I il \iI'1 ~ 11 ;: * X')q -q 3R1' 
qIR~R'lcGil1 f.1'tr. 3l~ '~cnm~f!Il 



'4'r 1:fTm TT<lT I ~ fi1-<I x l!l \i1) % IN 3tR 
" % il" ' fi'l -" \: 1!lCl>lxl!l\i11 IN l:R c lvtHI Cf) ~ <PI 

MG-RAST (~ fi1-<I xl!l\i1)'{{)<1x ..;'I C lvt~..f1'1 
Id: Project-mgp 14681 ; Black pepper 
Trichorhizospheremetagenomeld : Project-

Cl l.Is t~r lnt-ba$ed subs~$tellls 

A)l i no Ac ids and Oeri lo'at! lIt's 

nlscell /ll"leOUs 

Respiration 

RNA I1etabollsfl'l 

DNA tletabo II Sill 

Fatlll Ac ids , lipids, and Isoprenoi ds 

tlelilbrane TrMsport 

(t il Wa ll and Capsule 

Vi rul ence, Dl u,""e and Defense 

Nucl eos ldes and Nuc: leotl cfu 

Stress Response 

Metabol islll of AroMt l c COIiIp(ulds 

So I fur t1etabo l isfll 

Cell Di vis ion and Ce ll C~le 

Ni troeen Hetabo l ts fll 

Phosphorus Metabolls/II 

f'btll1 t!:l and Chemotaxis 

Pota$s!ulII Jletabo l isl'l 

Iron &eep.J ls l tion and ~taboll sJII 

St'concSary /1ietabo l is llt 

OOrMnCy and Sporulat i on 

PfKitoS!;II'lttiUis 

, 
, 
, 
, 
, 

, 

, 

, 

~ , , 

gp 14668) if WIT cnw:rr TT<lT (ftr::r 9) I ~ 
fi1-<I cf; x l !l \i1~ %<1 X 3tR \: I!lCl>lx 1!l\i11%<1x 
il c l;;1'l'1'I'"1 ~ fi1-<I c#r ~ ~ if 
~ '4'r 31 1 ~J'i \? '"1 '"11 ~'i('1 f<l Cf) ffI <1 ~ if 
'"1 i5("Cl g:oj Cf>RCI) t I 

I 

I 
, I 

I 
, I 
, , I , 

, 

, I I 
, 

, I I , , , , , 
I 

I 
I 
I 

I I 
L , , , , , 

o 0 .1 0 .2 0 .3 0 . <1 O .~ 0.6 0.7 0 ,6 0 .9 1 

fmI 9. MG-RAST cf; ~ Cf) 1<1\(l1Cf) ill 14Cf)t1 I cf; 3m:rR l:f( q,\TtfJxOII ;fu;jt~: tI: ifvf4j'l ~ 
ct>T ~ fu?! if 3lR ~ <t>T ~ 'M T'i GWm Tr<Tf t I \N<ffi T'i ~ m- 3]'l'q'(f'f ~ ~ ill I 4Cf) t11 

cf; XW1 ~3lT ~ ~ ~ ~ cf;'1W4'f1fl, c>f16('1«l ~ {[flff Tr<Tf I 

qm;ft ~ -q ~ I ~ Cf»);S '"1 f yfur Sf> ft! Cf) 

l1ftRhl (it-~~3TR). \ilw C I ~qld~ 

11) ~ <1) fiIcm Ei1"XT 'II'Gftfo f<l>m l'fllT 

~~%Of!l'c 3F<r't"<rftl>m -q, 'II'ti'trrr c#r 
~ aj \i1 em I 'I RI Fcl> <1 'i 1'i \: nF'h'i:s'"1 j t5 ~il j'"1 
~ mfi'rct> ~(T-ISR)~ ~ x'r 1:fTm 

1T1n, "\i1T ~ cf; fcR% ~ fi1-<I 1'i 
iIifi'Ict> ~ x'r '"11 '§<!l~;S .. ~ ~J'i~f1 " t I 

~ ~ f1~lem ' I Rlf<l~ c#r f1't<ti <1 I 
'lfQ ~ ~ t fin 3lN~ ~ ~ fi1-<I 
1) tT.~3lN cf; ~ t:ICCI>~ cf; ~ T'i 

(jet; <1 Cf) cf; ~ if "CI>"l<f fclxn" I ~ fi1-<I 1'i 
311!lflllf<!lQI'11il:5 '1T~ 3tR ~P'1'1 ffi~ q;'r 
'4'r tT~3lN cf; '"1t5("Clg:uj t:ICCI> cf; ~ if 
1:fTm TT<lT I ~ 31UI<T'1' if ~ ~ 'l'f\? 
Sj'Ic!)'1' j q;'r eft. dGfi/j'l &NT ~ '"11 "l 1C1'1Cf) 

~ q;~;g C cf; ~ 1'i "1T'1T TT<lT (ftr::r 
10) I \: I!lqld!lc 31 rqlr<1lSP<1 I x'r tT~3lN 
miFf ~ WlTfcKr q;~;gc ~ Rn'1Cf)1 31UI<T'1' 

>Ifffiaj't ffI ''1 ('1 Ri ' I Cf) 14q <& RI if, ~ cf; 
~ cf; ~ T'i ~ ~ q;'r ~\i1 I !l'1 ~ if 
Cf2lT ~ ~ ~ 1'i 'If<llrT ~ cf; ~ 
fclxn" \ill "f!CIffiT t I 



I 

~ 10. 5; 11;<t>hi&ff ftt-.;g (72 hai)31lx ~ ~~(24 hai)'fmfi flr4 -fl 
~ ~x g)c"Hr ~ ~''T 3llEl IRd IDiR 3"Rflrqllh<l1 4C:Q$ 

q \/ qltfl ~Ef 
~jflRhCC~&f -fr Lft<r R ~ ~ ~ Rt:tcl:9 ol 
If NB-ARC 3l'R Cl>1<l(Y'S ~ ;sWtl ctt 
+f'Iq:G'f'I ~ ~ I PnCNBS5 ~ PnCNBS1 
~ RPM 1 CW! R ~ -fr ~ fl1:t<ldl 

SlG~\d ctt I ~ PnCNBS4, PnCNBS2 ~ 
PnCNBS3 coT RPP1 3 -fr ~ 1:fl1lT TTm I 
CI>""14'S ~ ~ If Piper R ~ (i1'ICI>fl 

PnCNBS5 \!<t PnCNBS2 cpr RX-CC_ 

~ WR cti~C1~ ~ NBARC WR cti~C11 
;sW,<,\ ~ ~ tr<lT TTm I Pn CNBS3 ~ 
LRR (LRR 8 WR cti~C1~ ) 3l'R PLN001 13 

(<"IIfl ll;'1 ~ ~ R~~ccx ~ mt'R 
Cl> 11;4fl) ~ SlG~\d ~ I Pn CNBS4 If 
NB-ARC WR cti~cofI ~ ~ I R ~ <'lffl'r 
PnCNBS5, PnCNBS3 ~ PnCNBS2 ~ 
fiifi &fol ~ ~ ticT If d~G'1:tf'l <"l ~ If 
~ 3ffi'Iai\1jCl>d l SlG~d ctt, ~ ~ 
V1~ '1 Sl '(i)q ~ Rt <'if.1 d ticT CfCf)' fi ifi &f ° 1 ~ ~ 

28 

Cj)1'f 3ffi'I ai \1j Cl>d 1 Sl G ~\d ctt, '\11T ~ 
~ t fcp 'ii"1' <'lffl'r ctt iI <l Pi d 

3ffi'Iai\1jCl>d l ~~am ~-fr 
SlG~\d CIR ~ tl <) R ~ =WT 

~ ~ ~ qm;j'r flr4 If ~ 
~(S-genes)m ~ t l R ~ 
PnCNBS4 \!<t PnCNBS 1 
~ If rft <lifi~1'<:fI ctt ~ If ~aT 

Sl G~\d fcnm I 

"itx-ufI q loIRl <t> -q~ 
~ ~ l'!~ Fe <l~ ~ CI> ""CI>"""14f;!41i'tf1 Ri~ q:;r wWr 
CPll;clCP.mxr ~ ~ Sl I'{'RiCl> 
-fr ~ qm;j'r flr4 q fCc:;s~ &f q:;r =OT-~. 
fcnm TTm I qm;j'r flr4 If ="+1 ",.!t1l. 

fcR;;;& \!C!> Cl>1 ~ C/tI ~ -fr Rift'! if 
fflft'i'1 ~ ~ c:Frr ctt ~ 
~~ 'I SlRi~~tft Cl>lxCfi' j ~ 'Wllf cgt9 ~ 
ffI,4i1fi ctt qt:illif ctt ~ (dl~ (j') 1 4) 



<it ON ~ _ '"""" ym;r< (lm:!'< '!toll ~ ¥ ~I! ~ 

r ~: 

<IT~ 4 : CAMP R3, APD 3ffi pi , • •• n ~"fl 'liT 1FlPr if>'( ~ ~ ql1- "i'2fmlIT 

i!iICfI fl!'I CAMP R3 APD PhytAMP ~ AMP ID 

~<ffil~~il> ~.rll~iIi',"I"cl ~ 
BpAMP1 ;;;fijR1~~ om; ~ 'lift 

ffi ;;;~R1~~ qj'r filrRcl ~ 

~ "'~iIi'I.'''cl ~ (JNI<lvfiJijfl <ii#C'Ii) 
BpAMP2 AcAMP(Jm<lvfiJijfl ~ ~ 

CAMPSQ2291 

" "°3 ~ 1f'.~ 1 "I} ~(Toad) om; ~ 'lilT 

BpAMP4 
~3ll'I ~col" l ~iIi~.'''cl ~ (~ 

;j)cr~ Ar-AMP ~ 
~) (SQ1412) 

CXC MI il> I ~~ CXCL 11 /1TAC qj'r 
BpAMP5 .) ~~il> I ~~ ~ GASA- ~ ; 

NMR~ 

BpAMP6 ~.H7 (SQ1780) ~ (il>Tfbilf.;-il» 

-BpAMP7 furrs-;j)cr-~ 1 (SQ2648) ;j)cr~ Ee-CBP qfWrt (~) 
I 

BpAMP8 Tfr"1T~ (SQ2567) Rs-Afp1 ~~ At-AFPl ~ ~ I 
BpAMP9 q~ij~R1ij . L2 (SQ218) Q~ij~R1ij om; ~m 'lilT 

BpAMP10 
fIic< ~ 1 (""l." I R1~ij tIlflK.1l) 00 lfC1 I (j;;;~ 1 om; ~ 'lilT 

n} 

BpAMP11 Ap(tR il>"il>ijl~Iil>)(CAMPSQ3306 Ap om; ~ 'lilT 

BpAMP12 Ap <Jj'I"Iil>R1ij (CAMPSQ2811) (jj 1 (jj~I<IQ'i~"1 om; ~ 'lilT 

BpAMP13 q l ~C1~~t1 ~"1 3 (~~~) 
q l ~(1) 1t1R1"1 3 om; ~ 'lilT 
If'., t q1;\ 

'<'fie t Pp-AMP1 '<'fie Pp-AMP1 
BpAMP14 Pp-AMP 1 (~) (CAMP SQ3353) 

\ '''' ''' 1'<1 '1} (1 -54', '<1 ' ""°15 

BpAMP1 5 ~ ~ om; ~ 'lift 

BpAMP1 6 
JIitrr ~~~"I- 1 ~ "I 1 ~ !!'l iHc2 

(CAMPSQ3641) 
'~ "I 1 ~IW"l C2 om; ~ 'lilT 

BpAMP1 7 
~~~ "1-1 ( ijWr ~ 1fiTf.fct>f) 

(CAMPSQ4363) 
~~<l I~~ "1 om; ~ 'lilT 

BpAMP1 8 No hit " ~ 3I1;;;HI-"1 om; ~m 'lilT 

BpAMP1 9 CgUbiquitin (CAMPSQ3702) Cg Ubiquitin om; ~m 'lilT 

BpAMP20 LAP-~ 1M ~ 1 ~"')~ I <lC1 ~ <f\cr ~~ffH om; ~ 'lilT 
(CAMPSQ 6679) \W 'I '1G} \1 

BpAMP21 
scaphin-5 (~ 1!ft2l'1 f1 1 ~2; f1) 

Ascaphin 5 om; ~ 'lilT ~ j 
t ~~~ . 

BpAMP22 .g~ ~ Ic'iFcRi"l lffl 1(1WT) .g~ ~I C~FcR1"1 om; ~m 'lilT (r Al . 

~ 4.3 (fu-~ Q'i"f<!ifC) BpAMP23 ~ om; ~ 'lilT 
(CAMPSQ2851) 

BpAMP24 fI'I ~~ C1 13 ~~~C1 13 <61 ' -'1 I Q'i I ~"1 om; ~ 'lilT 

L 1 29 1-
J ------



~11<i1l1if) ~i~IEI'1 

~ \'fc}cq '""\iI-.l-4""'<'I"'1 \iI1= ~ (\1'1 q Vl"l q fI) 

-.?i ~ 599 il('1 lll~"I cj'mq~lli ~ ctr 
~ t . ~ 31 '41'1'11('1 1 ~ 430 cj~lIq~lli. 

41""111lj41 '$1 ~ 72 cj~lIq~lli. j~~~ ~ 41 

cj~l l q~ll i ~ fl l<l'cHlg'< ~ 56 cj~lIq~lli 

~ II f"f1 ('1 t I il ('1lll #i ctr 1:[<t> lj I ('1 1 Oil '< ~ cnl 
if)'1\c:iIi cf; f<1~fTl ~~'I'i 1 ~ ~ fi!Ol~Ci 

fcnm Tfm I \3 "''1"'''1 fI (29) cj ~ II q f(;r ll'l cnl 
il('1 lll#i ~~. 41A111lj41'$1 ~ ~1If"f1('1 
fcpm Tfm I '<lil\il'llj ~ cf; ~ ~ -.?i "\JI"i"'q 

ctr ~ 230 \iI'i'i~c;q cj~lIq~l1~ cnl ,<:j~G'i~('1 
31 jlTh 11 I cf; m ~ fi~G'i~~('1 tITl!T Tfm. 

~ ~ ~ Vl'>I'iJOIM -.?i ~ fi~G'i~('1CiI 

(>50%)~ ~ ~ I tffiT ~ WT cf; ~ 
ctr ~ "\JI"i"'q -.?i ~ fi ~ G 'i ~~ ('1 Ci l ~ ~ 

fi~G'i~~('1Ci I 31jlThll l ~ ~ I 

lJ\JR"'1" 

~ \3"4\iI ~ 'i 1 ~~Vl'>lq) 3i'R x'rrtf ctr 
~ <!iT '4('ff ~ cf; ~ 23 3TcR.~ 

'(fCP1 tlil~;S'i ~ m~ 'tC"'lliili'i ~a=rur 

III fcpm Tfm I tlil~;g. j~~~ 1 x IISR fcNffiT 
(324.5 lIT. m 1:!TGtI. ~ C/\iR) -.?i ~ ~ 
6IlG' ICRI 4 X IISR fcNffiT (236 lIT. m 1:!TGtI. 

~ C/\iR) ~ \3"4\iI G\Jf ctr ~ I Katie 

~ cf; ~ "\JI"i"'q ~ ~ ~ cj~Itfi"l~ 

-.?i ~. c\T'i' cjlSlill"l'i 3l'~ GG x IISR fcNffiT. 
j~ ''r~ 1 x IISR fcNffiT 3l'R j~~~ 2 x IISR 

<;i f?I 'i I ~ I cnl ~ fi ~ G 'i ~ ('1 tITl!T Tfm I tffiT 
~ 3i'R '< lil\Jlllj ~ cf; ~ ~~ ctr 
~ ~: 13.33 - 40 % and 16.67 - 33.33 

% cf; -.jffl ~ I 

R NA-seq 3l'TETT~'ff ft;-ftre-'('1' uft .. 

~"'ifl\1 1 (~""lf) ~~ 
iii 14 lj lj ~ q III '< ~ ~ fi ill f"f1 Ci -:rS; i-:!:i ~r8lThl<Tce,i\)'D'lj 

cf; 1 0 II jq oj 'i -.?i <lS ~ JOI"C!iT11'T ~ ~ 

fl:I "'11 ("li iii 3l'fi:I aj Ri1 Ci ~ (~) ctr 4 till'i 

ctr ~ I qlll '<('1 ~ili1fT'iISl'i. ~-q l ll'<('1 % 
3i'R q III '< ('1 ~ ~ ~ lj tCii 'i0j fl:I "'11 ("li ij; 

3fI1-~1&ie;g s;i~lThcc~ -.?i q'iq~qHdFcle' 'T 
ililil;'j~ 1-~ ~, ~R:i~'(~r;s)RlfN~ 

-~. -QqqrqTft"1' ~"3l'Tlf-qr 2-1-'('1'W<O. 

tJ--qT fu~ ~1 E\Tcr '(wt-k. 'if! '1"1 q('1-

ll'dfckTT >rTiR 'if)~'fI'. DnaJ ~l{j('111T. 
31lil'(i)Cf&iq'I'i ~;g~'(i .~~. q'iq'ifJqij 

'PI, , -~, A"" "" . '<'II 'RI iCf'11'1 31 I CffiI;S1 id<l'6'(i ~OIl)fic K. 

1l1!.lh'i PfI fI -~ mtA. "'LfJ-""'1 '(""'-y,2I-) , ,,..,-;ilf:hrAHI 
-..,'..,. " <=>, ..\ '> ~ 

LfJ I'Nicfl. LfJlclR1'Rlj I 31fi~c1 1 ~ICI'1 

mtA ;g lilfl('q)lil;g 31lil'(11<l1~fI ~11f"f1('1 ~ 

cIT ~ i filTh USI 'i 'C!iT'<'<t>. 3l'~ GARP-G2-lik 

3i'R S; I il MWfI ~ c\T'i' mtA iii I ~;'j fI, 
CAMK_CAMKL-CHK1. RLK-Pelle_WAK and RLK 

Pelle_LRR-1i <!iT 3fI1-~~&i1Sl'i ~ tITl!T Tfm I 

~ lJ<fEPf 

il('1lll~'>1 -.?i ~ 3'j,ftili'<OI ctr ~ 
~ LfJlcl~~ GX (Pn)cf; ~ fui;r,,n 

-;'j- ~ cf; emf ~ 1'1"1li'1;g('1 CW'1 
4~('1fa1cr fcpm (Jmr 11) 11Wl-~ GOIlCf 

~ 'C!iT'('UT tffiT ~ il l ('1 iii CiI (gs)-.?i ~ 
3i'R ~ -.?i ~ ~ aJ¢lCi I3lT cf; 

LfJlc'I ~'Rlj II ctr 9('if)f"f1i1i f.1~llCi I t I 

.. 0.2S 

i: - Pn - p 1. 
Ell u~ If % 

! . I 
! 7 

0.15 i 

~ o. I 
J: 

l! 
B 

0.0'1 
• 

0 

01:00 10:00 u :oo 14:00 16:00 11:00 

TlnMof day 

~ 11 : ~ ~ ~ 3tR -qTfi ~ 

'til ('1 iflc<i T'i ~ Fc1 'tI W1 



ulfclq;- Tft "EIlG ~ ~ ~ (660 lJT. >Ifcr ~) 
~I'~"I ~ ~ "Il' l q l ~ ~ qR4hl'11 cf; cf;"ffi~ ~ ~ CfI\ilT ~ \;)q\jf >fTC<'f 

rnm, il <"'I I ~ -4'1 cf; cfI 'l CI'l d RI ~ l:R '1'1' c#t TTt, ~ q I ~ q R CI'l ~ I 'H I ~ Pi CI'l ~ Ti 
~1ffUT 3lWr fcn<rr TJ<!T (~ 12) I ~ Ti r~"1d'"1 \;)q\jf ~ TTt (~ 13) I ~1'HI~PiCl'l 
<:/0 1lTlIT TJ<!T fcn ~ C:(j)qI~C:'i cf; wWr ~ c#t ~ Ti, ~ ~ cf; rnm, 

c#t ~ Ti, ~ cf;q;- (~) + q41C1'lRlhc ~$ l il'l?~ft14'H, ~~ ~c, 3!C'<f) I<"'I lil'1 

(c\Mt) 3fR (1lI4~ 1 ;J XSlR (C:Lf)q l ~C:'i) + c\Mt Lf)1~c 3!~ Lf) l flI));g l il~~'H ~ ~\ijlil'i 

\3qil l ~ Ti, :rrm cf; ~ m msm, >Ifcr ' IRlFc1~ \j'i;q ~ ~ I '1'lI~\J1~q ~ 

~ ~ msm ~ >Ifcr ~ ~ msm l:R fcnc: ~ ~1ffUT Ti ~ l:R CI'lII'()$)d 

~ ~ I \;)q\jf cf; ~ Ti, ~ + c\Mt (~) cf; jCl'l'H I'1 cf; 4 SlRlt!ld ~ qp:[ 31mR 

(445 lJT. >Ifcr CfI\ilT ~) Ti ~ ~"EIlG cf; "ffi~, ~ c#t ~ Ti, ffq"1hh -c;ci 
C:Lf)q l ~C: 'i + ~ (350 lJT. >Ifcr CfI\ilT tTTGCl) R1C1'l IPifflR1g'i -c;ci ~/$Ch)OS'i! dGf4j'i cf; 
3fR ~ (370 m. >Ifcr \1fffiT tTTGCl) fi~~\ij"11 "ffi~."ffi~ Q)i/)P!211 Cfc1flios)'('l{)R217 cf; ~ 

Ti ~ ~ \;)q\jf >fTC<'f c#t TTt I 'H ~ fc1? d ffq "1) {J;g cf; ~ CI'l ffq CI'l wWr ~ \j'i;q ~ 

~ (930 lJT. >Ifcr~) cf; ~ ~ ~ \;)q\jf >fTC<'f c#t TTt I 
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lTIG11 ~ 1rifER 

~ t>l1 ~ -r.fl -q 'fC'Ih) ~ ~ xtl'f \j (\j ""1 

m ~ "iFfFTTiktc~q/lNW(BBrMV) 
<PI l{.uf u\FITlJ 3"JwlJUT 
<r"IT"fT jqc ~ q/4M (BBrMV). vIT 
q)~<71~ q1c"I~IU xl ~"C(CP q7tlq/4~W ~ 

~ 'llffif ~ ~t>lllli\1 ~ CfC'fh)~Cfi ~ ~ 
~ C!lXC1T t q;l ~ ~if1ffi;ctH ~3lN 
cf; lJlUll{ xl "C(CP ~ I 'l' RI Cfi fi m ~ C1 ~ t>llll-tj'l 

~ Njallani Green Gold xl ~ m 
~ fcn<rr Tf<IT. ~ "'1'f ~ ~ WHl cf; 
xlc Cl>T >m'rT fcn<rr Tf<IT m ~ cf; fclfirn1 
3lRlit§I~C1 eBIT c#t ~ ~ cf; ~ ~\J1I~'1 

fcn<rr Tf<IT \'.IT (C1I~Cfi I 5; ~ 14) I ~ ~ 
~ "C(CP 9372 '"'{fcl"c11m: I ~;g (nl) Cl>T fu'rrc;r 3l'r:R 
~ m.r (ORF) t vIT 5' (128 nl) ~ 3' 

(208 nl) ~. GT'1T '4'!' MW 354-323 kDa cf; 
~ 3124 ~ ~ cf; fcmR;r qlcflsM)'1 

~ 3lJ~~C1 eBIT c#t Cfi)~ll ~ ~ "fI1l'flJ 

~ (~ 16) I BBrMV-Cardamom cf; ~ nt 

~ ql<71~sM)'1 cf; ~ ~ 3lJWl1 ~ 'Ifficr 

~ ~ q;l fiW~C1 ~ ~ ~gCfC1 BBrMV 

( ~ BBrMV-TRY cf; "Wl ~ ~ fcn<rr 
Tf<IT ~)(~ *n ci'tIlCl<71~ ~ HM131454) 

xl "Sf)1ffl: 96.7 % ~ 97.2 % c#t ~ 
f11NC11 ~C;~\C1 c#t. ~ EffG~. ~~~1~ 
~ ~ ~ (3/fZ>.-!Pt4/ :J~SWc/) q;l 

fim~C1 ~ ~ fctgCfC1" BBrMV (~: 94.5 

% ~ 96.4 % c#t f11'tllC11 ) ;~ BBrMV 

Ginger cf; "Wl ~ ~ fcn<rr Tf<IT ~)(~ 
*n ci'tIlClc:f1 ~ KT456531)~ l'f)I<.'1'ii~-

~ ~ q;l fim~C1 ~ ~ ~gCfC1 BBrMV 

(~: 94.5 % ~ 96.3 % c#t f11'tllC11 )(fIrn 
BBrMV-PH I cf; "Wl ~ ~ fcn<rr Tf<IT ~) 
(~ *n ci'tll Cl <71"1 ~ DQ851496)xl ~ 

f11'tllC11 ~ c; ~\C1 c#tl BBrMV-Cardamom 

f<nlcm cf; A/T rich (60.9 %) 5' UTR -.r 
BBrMV-TRY~ BBrMV-PHI cf; ~ 94.5% 

\11~CfiI 5: RT-PCR cf; am ~C1I11~~ q;l '<"im~\1 m ~ 'f'7T'1T #qc Tf7drq; CfflTffl (BBrMV-
Cardamom) cf; ~ cf; ~ wWT fiI;l:( 1]1:( ~ 

'1TiPR (3I'i~il~~~) 3IJ'I>'I (5· .............. 3·) ~aBi g«lI~I{1 ~(kb) 

AlB 338 (F) AAATAACAAATCTCAGCAAGACAT 5' UTR, PI & portion 
1.300 

AlB 339 (R) GCTAAATGCTCAAAACACTGC of HC-Pro 

AlB 340 (F) CAGTTGATGGCCCAATTATTC 
HC-Pro 1.255 

AlB 341 (R) GCTTAACAGTCCCAGCCTT 

AlB 342 (F) AAACGATGCATGTCATTGATTC 
HC-Pro. P, & 6K, 1.169 

AlB 343 (R) AGTTAACAAGGTTGTATGAATGG 

AlB 344 (F) CAAGAAGAGTTTGCTGAGTATC 
P, . 6K, & CI 1.200 

AlB 345 (R) TCCACTACGACATCTATATCC 

AlB 346 (F) AAGCATTTTGTAGTTGCCACG 
CI 6K, & VPg 1.200 

AlB 347 (R) TTCTTGTCCCTCGCATCG 

AlB 348 (F) GCAACGATTGACAACTATGTC 
VPg & Nla 1.144 

AlB 349 (R) AGTGGGACCGCTGAGAAAT 

AlB 350 (F) GGTTTCAACAAAAGATGGCTTC 
Nla & Nib 1.253 

AlB 351 (R) CATAGCAAGAACAACCATTAATG 

AlB 352 (F) CAGTGGTCAAGAAATTTAAGGG 
Nlb& CP 1.242 

AlB 353 (R) CCATAATTTGCCGAAAAGTAG 

AlB 354 (F) TGCATAGAGAATGGGACATC 
CP& 3'UTR 0.654 

AlB 355 (R) AAGGTGTGCACGCCAGC 

~ 32 I 
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1m" 14 • B B rMV-Cardam om <i> fi'Fr lIWR <y'it (~ <rrforq;-r 5 l'i <ml<rr 'l<IT ~) xr ITf'{f RT­

PCR ~ <liT :wmffl ;;for ~<!I<rs;)q;) ~~'11 

q\) ~ xi 'iO't <1C"l I ~ G ~fC"l q\), ~ BBrMV- q;)c IDiR (CP) (300 3Tfl'rrIT ~) (8601 
Cardamom (61 .5 % cf; AT Cli'Cf cf; ~) cf; "fr 9500 nt ('[CI) vrfiic;r 5 (fiI?r 16) I PIPO 
3' UTR -.f BBrMV-PHI (965%)"fr ~ ~ (Jl1tT ~ rc<R~ '1 qltlf<1~,g ORF) <t; ~ . 2 
mG BBrMV-Ginger (951 %)31h- BBrMV- ORF ~ BBrMV-Cardamom o'i 2948 "fr 
TRY (94.1 %)"fr ~ f1'iO't<1C"l 1 ~ G ~fC"l q\) I 3194 ('[CI) q\'t nt q'IRn 'l '11:R fu.rC1- ~ I BBrMV­
ORF ~ ~ ql<1~ qlC l ~'5 em-~ <mffi ~ Cardamom <t; llie["eCJ ql<1l~ltl'1 <t; f1'lfr ;ff 
Rnf1o'i ~ ~ P1 mtf'1 (328 3Tfl'rrIT~) CJ'C1~~\iI ~ (Y/S , GIG, Q/S, Q/N , Q/N, E/N, 
(129 "fr 1112 nt ('[CI), ~ Cf)Al'lolrc mtf'1 E/G, QI H 1fC1' Q/S) -&'13f"l1" BBrMV f<1gifu'i 

(HC-Pro) (457 3Tfl'rrIT~) (1113 "fr 2483 <t; WlFf ~ (fiI?r 15) I BBrMV-Cardamom 
nt ('[CI)), P3 mtf'1 (347 ~~) (2484-E ~ ~ q\'t_~_3tR ~ P1 
"fr 3524 nt ('[CI)), 6K1 mtf'1 (52 3lfi'AT~) mtf'1 em- \Pl '$Cf)'! (~ ~ ~ 3lfi'AT ~ 
(3525 "fr 3680 nt ('[CI)), ff1c>l~Cf)C'I ~'1Q'Cj'l '1 ~Fc1 'l '1 ~ G~jd fcl?m), 3f"l1" BBrMV f<1gCK1'i 

mtR (CI) (634 3lfi'AT~) (3681 "fr 5582 <t; WlFf ~ I ql co?l~ltl'1 3tR ~ ~~f<1'1;l1c'1 
nt ('[CI)), 6K2 mtf'1 (53 3lfi'AT ~)(5583"fr ~ <t; f<1'tc>l 'lUI o'i 'BT BBrMV-Cardamom 
5741 nt ('[CI)), VPg mtf'1 (190 3lfi'AT~) 3tR BBrMV-TRY <t; <lfq PiCf)cd '1 fl'iO't<ld l 

"fr 6311 nt ('[CI) , ~'! ~'1Q'Cj 'l '1 ~ 'It (d lFc1Cf) 1 6) I \il 1111'1ff1<1 f<1~c>l'l UI o'i 'BT 
. (Nla) (243 3lfi'AT~) (6312 "fr 7040 <T8" ~ Tf<IT ~ fip BBrMV-Cardamom 

nt ('[CI) , ~~ ~'1 Q'Cj 'l'1 IDiR b (Nib) fiIpm 3f"l1" BBrMV fiIpm "fr PiCf)cd'1 '(ilq o'i 
3lfi'AT ~) (7041 "fr 8600 nt ('[CI)) 3tR ~ ~ I 

S' ITR--fCl 3' UTR 

911)' 

15 : l1<'1I<1T.f"i <!IT "fl'wfl'ro m ~ if'1T'11 j 'fC Tflut ql <Nfl (BBrMV-Cardamom) 

~ '11'1~?I 3l'tx f<ffi>f"IfUT I <fu"I~\iI ~ qft fuffi'r al'tx ~~ '1lRlJ) GW"Il" 
t I +2 mlf -q ftrit ~fbT 1l'f~ ORF <!IT 1ft GWm 1J<IT t I "fl'~ Y~ip "!IttR 
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I 
l 

~ 6 • BBrMV-Cardamom 3lR- 3RI BBrMV ~ <i> ~ ljRlFc1'13(('1 JittAT <1m ql",' lSfl t H <i> 

3!fiFIT 31'<'1 3r:JW'l't >t W'I <rR ~ 'It 'Film 

BBrMV fIn.!<m ql<'1l~~l c"'l~ P1 HC-Pro P3 6K1 CI 6K2 VPg Nla Nib CP PIP 0 

~<'ll!l,fl - TRY 97.2 93.0 98.9 97.6 100 98.7 96.2 96.3 98.7 97.1 96.3 98.7 

~<'ll!l<i'l-~ 96.4 88.1 98.4 97.6 100 98.2 100 95.7 98.3 96.3 94.4 97.5 

~<'l l !l<i'l - PHI 96.3 87.5 98.2 97.1 98.0 97.9 100 96.8 97.9 96.3 94.6 96.2 

~- PHI 97.5 90.8 98.0 96.5 98.0 99.0 100 98.9 98.7 98.0 97.5 98.7 

TRY - PHI 96.4 88.1 98.0 95.3 98.0 98.2 96.2 97.3 98.3 96.5 95.4 95.0 

~-TRY 96.5 88.1 98.2 95.3 

~ ~ ~1f ~ iit)m(>1'f\il't 

~ ~ (WIT ~) irrr Cj)'1\c:Cj) ~ ~ 
3fR \RR ~ ~ -q ~ Wl'lx'1 lCj) xTrr 6 1 
~ xTrr ~ 'ff(>1afUT ~ ~ fcp '116 -.mr ctr rffit 
q;)-~ <iT wfi'Iq;- Xii<! ~ W \ifRfT 6 I ~ 
~ 3fIJCI(ff fctq;m 'tR'UIT -q ~ qmor ~ 

xTrr, -.mr 3lT'f.<fG -q fu-mrr \l\'.:IT ~ -q -rMR 
~ irrr 1:!T<tT \ifRfT 6 I 'ii'1 <'rrIT ~ wnfcm 
~ 'Cj)f 2 - 3 -crill ctr 3lCIfQ- -q ~ Xii<! ~ 
'Q'ff'1' m \ifRfT 6 1.2IWt ~ irrr ~ -.m -q q;m 
\ifRfT 6 fcp '116 1984 ~ 1:!T<tT ~ WIT t 'CR 

~ ~~q)C1M 3M '4t mm "ItT 6 1 ~z>lifS:I'1 
, vn n ' v n ,>\--.-~ "" ~ 

"I1~tlil'1<l>Il(I, tll~lC1 I\Jl1 "11< 'i1'(113lR '11 ~ XI 'I 

~~ Cj) lxUII'I1 ~ctr~m-q 3Rl1:!J<>! 

w ~ I 3TfIl1lfi ~ 3iiW"IUI (~'1\Jl~~tl) ~ -.m -q 
\iIT'1T \ifRfT 6 fcp '116 wMT <iT ~ ctr ~ 
~ ~ \il 1'1 Cj) 1;fI ~ f<I<rr, '!:[j(fq irrr f.1c:'r<f ~ 
f.1x-q1ff ~ ~ C!RTffi 6 I ~ ~ 1ft ~ 
fcr 6 "t'1TC1' ~c:xf(p!lR '1 ~ (siRNA), ftrft 
"t'1TC1' ~ ~qqffi" (sRNA)'4t q;m \ifRfT 

6 I ~ xl ' IlHI'I '!:[j(fq ~ Fcl q) [\;111 fcl;m \ifRfT 

6 1 RNA/DNA ~3iT ~ tiW"IUI ~ 'ti<itl 
-q, ~ '!:[j(fq 21.24 "'lfcl"C1qkl~C1 ~ ~ 

FcIftrc ~ ~ ~ <IiXffi ~, ~ me 
~c:xq;!lR '1 ~ (siRNAs)'4t q;m \ifRfT ~ I 
~ tll~(ijffi'I(RNAi) ~ tl l ~C'IlC1 ltlfil Cj) 
~ f.'j'lxl~ ~ ~, \ill ~ ~ ~ Xii<! -q 
"t'1TC1' ~ c:xq;!lR ' I ~ 'Cj)f wWT m ~ 
dsRNA q;)- 3i'l{If<1jpl'l ctffift ~ 3fR ~ Xii<! 

100 98.5 96.2 96.3 98.7 96.5 95.2 96.2 

~ ~ ~ tl"l\il l ~!l ~ 1fCt ~_~ 
~ ~ q;)- t111Jl{f ctffift ~ I NG fclfll1J 
J. tiwfil 1'1 '!:[j(fq 't1TIflft ~ ~ ctr ffilm ~ 
~ filR:t!l'1 ctr ~ (fCj) siRNA ~ 

CfRT~~~~ctr~m~ 
~'1t1~~~3ITt ~ ~ '51C:I~tl ~ ~ tiq)fGtd 
3fR ~ '<"'gR 1'1 ~ fcl;m \iff 'ffCj)'fff ~ I ~ 
"t'1TC1' ~ ~ ct<1 ffi' I ~ 3fI'<ffi' 'CR, • 

~ tiwfill'l ~C1I!l-q~ '!:[j(fq ~ ~ ~ <I 
tffi'<l'R m ~ 3TfIl1lfi ~ 3iiW"IUI ~ 11 
wWT- fcnm 1f!l11 ~'I' I lltll'l ~ ~ 1« <<11"1 

'¥I ~ ~ ID'{f sRNA ~ q;)-~!4 
~ ~ wfi1c;r fcl;m 1f!l1 3fR cDN I fu~ 
~~~ctr~ l ~cDNA~ 
q;)- Iliumina Hiseq2500 <z>IC:4i14 ~ 1llt<fIl 

3iiwfill'l fcl;m 1f!l11 3iiW"Iul -q 16 - 20 ~ 
~ 68.6 Mb 3i1'Cj)fX ~ 'Cj!lf.'jl'l ~ ~ 1j1 

\jqx)crn I'fi"1T % fMf ~ flRT sRNA ~ 
Fcl~z>I~IUI -q, ~C1 I !l-.7J -q ""!!",,,qIXQI 

<i'wP>=I ~ ~ ~ ctr ~ ~ ~ 
@'rTI ctr ~ ~ I 

'11'lfl ufi q '11 'll if) 

HifiFtlR/<iflfJ 11 mf'&,,)c:/ ~ lfIGll' 

Fa if) I tl '1(>1 if) '];UJ 

'([(1'- mf&4)c:/ ~ >lC'<!1ff ~ 3i>IC'<!1ff Q1 

Rl CfJ I tl 't <:Y['q) '];uTI LR fcn~ ~ 0 ! 
~ -q <ffi tITlIT 11<lT fcn ~ ~ I 4'" 

-q >lC'<!1ff 3ih' ~Iff l:l']'Gq FclCfJltl 'tC'l$ 

.J ----______ ------~l 34 J 



t I ~ ~ ~ RlCf> I fl'i('1 :r'if l't 1M cf; 3lTf1"-LITfl ~ 1;l11 1&i;S(>l cf; ~ ~ ~ I 
~ NH3 cf; Sl~ ;Sq<Sl'1 ~ ,""I-%c 1;Cf m "Cf)CfCf) cnT m (SE = 2.0 ± 0.02) cnT ~ 
$t 1J(>l'1 ~~(>ltll ~ TT ~ I 3T>I(i!l"/ff ~ xl l't ~ -.:nm ll"m, \ifm fcn 1;l11 1&i;S(>l 15 DAI 
t!Wl Rl Cf> I fl '1('1 Cf> :r'if l't fl l ~ ~ ~~ q;~ \( fl cf; cf; ~ ~ ~ ll"m I "Cf)CfCf) ~ q I ~41 ~ 
m;Sq<Sl'1 ~ a ~4'I&lfl, flCj&l ff lfl ~ l'I~ e'ififl 4'I ~'"1''1 NH3 ~ fl l ~~~~q;~ \( Slhq<Sl'1 cf; ~ 
~ ~ ~ q\i'1l ~ '1 ClJT 31 q EI c '1 <w-'r cf; fl Cf> I \( I c<1 Cf> q ROil '1 ~ I "Cf)CfCf) qft a-q ~ &l {'1 

TT ~ I "Cf)CfCf) ~ 1M, 3 DAI ClJT 6.9 ± 0.01 ~ <w-'r qft x-!&T'1CIT qft ~ ~ ~~<l 1 
~g ml·1 ~ fcnm I 3l >:!(>l'1~(>l Lf> 1-%c cnT 1R c(C'1~<lR ' 1 \ifl;l cf; l'I'IM I'1'1 ~ ~ I "Cf)CfCf) &" 
~ t;) l't "Cf)CfCf) qft x-!&T'1CIT qft Sl'1 lfil lCf> tl l NT flCj&lfl ~ qft ~ 1 % CMC 10 DAI 
Pikovskaya's 3PTR 4'I~<I'1 961 h"4hc cf; ~ qR"l' tl SDAY/4 cf; fl \(ci{'11R Cf(>j~ <I\( 
~'1~ 'h&lI'1'1 (SE = 1.3 ± 0.05) l't "Cf)CfCf) ~ \ifl;l cf; ~ ~ ~ (fmf 16) I 

~ 16 • c4 (f)IARf(;f)~'1 ~Jcr ~ IISR-EPF-02 cf; ~ Fcttr w;q Fcl Cf> If1'1C1Cf> TT : (Cf» 
Pikovskaya's 3T'lTX 1j) ~ <l'1 11' Lf> 1N>c_ ~C1'1 ~~ C1 f1 ffi><l dl, (~) ~ WfUT 3T'lTX '1~I ~<l '1 11' 
ftiq; ~C1'1~~ C1 f1 ffi><l dl, (IT) YPD broth 4 NH3 wr IfIM I'1'1, (~) CAS-blue 3T'lTX 11' f1lii;g~) q;)\( 
Sl) ;SCfl'1 '1 , ('5') >iItffi ~RkRl c~1 ~ fiic;q; 3T'lTX, ('<I) ~ 3T'lTX 11' amylase f1 ffi><l dl, (u ) 1. 
Cj) 1 ~'jcffil '1~~ fI<jC'1)f1 (~~'1f1~) ~ qR"l'd me (SDAY/4) 3M cf; x:w:r"CfClTb W~ Sabouraud' 
~ 3T'lTX 11' fI <j(ij f1 f1 ffi> <l dl 

rr<>r - mdl4)c:. / cf; 31 jSl <I~ ' I ~ ii C1 1 <I "<I~ 1lTG4T ~ I 40 DAI 11' 31 jq i ll Rtl 1lTG4T qft gc;f'1T 
wr RlCf> If1 wrt#r 3Tfuct> ~"S3TT (ftr?! 17) I l't, " qil lRtl 1lTG4T cf; c(C1~ \( I fC\JC1 a (87 %), 
"qil lRtl 1lTG4T l't 3l'Rm ~, ~~, b (64 %) ~ cg<'I CfC1'I ~~fC\JC1 (ffCf (82 %) l't 
cfi1''1C1 tffit ~ ~ ~ Wlrn: 9.61 ±I wrt#r ~ ~ I 
0.27 , 10.9/±10.48, 8.4/±10 . 29~ 2.81 ±I 
0.091 ~. ~. ~, \if6Ifcn 40 DAl lR 3ljqil iRtl 
tnG4T cf; ~ l't <rl> Wlrn: 5.81 ±I 0.20, 5.11 
±I 0.26, 5.91 ±I 0.20 ~ 2.11 ±I 0.08 ~. ~. 
~ I 3l jqil iRtl 1lTG4T (4.91 ±I 0.16, 3.61 ±I 
0.21) qft gc;f'1T l't, " qi HRtl 1lTG4T (6.1 1 ±I 
0.12, 6 .61 ± 10 .17) l't 3l'Rm tffit "fW:rr 
~ ~ I 3ljqil iRtl 1lTG4T (3l'Rm : 66.4 1 

± / 3. 89, 10.31 ± 10.90 fi't. m.) qft gc;f'1T l't, ftr?! 17: c4(f)J'{Mh4j~'1 mc4l4)c:. /~ IISR­
\jqil lRtl 1lTG4T l't "Cf)CfCf) 3ljSlll~ 11 ~ ~C1 l ll"<l~ EPF-02(40 DAI)wr ~ ~ ~ iiC1 l ll"<l~ 
tnG4T cf; ~ ~ ~ ~ I ll) '11 fl l't wrt#r ~ ~ cf; fctct>rf1 4 ~ 



3Rl lJlG!J -{t, l\iF! <til" ~ ~ - 'til <>fI Jt c I 
<tlt ~EIt 'tI fsl> <Hli 

~~. cf; ~~'1\J1'1Cfi <tIT~~ 
~ "II:!<§!" l:flG1T WT cf; ~ "CfiCfCfi ctr 

"IIfcm<-iT 'tI1#>'llC'11 "CfiT 3lUl1f'1 f<nm 'l<IT I 
3lUl1f'1 -q <lfPTf<lT 'l<IT fc¥; Sl 'll~' 1>111 C'll ~ 
cf; ~ "'llO "CfiCfCfi rft </ifGft'<f/"QCt rft #14/<11 ~ 
~ t \fIT x'M \j4:C'l'1 cf; cmtl"Cfi ~Cf5:'1 cf; 
~ 611 {l~ en 5:) C'l ~ cf; ~ -q 'Tc'f. m<if'l4)c I 
ctr X'la=rmT "CfiT ~ t I 
llC'llllifl <tIlbd<6ld cf; ~ am~ 
1'fl~7{,(if "CfiT 1f.(>'<lj<t>"f 

~('fm'<i) <tIP>OctrcT * fcn;;;a 3TT%~~'" 
Cfi 14 .. ?iff! {l'j * 'i'-"'ll i Cfi '1 <tIT ~ ~. c1T. ~ 
~ ~, ~ * XlTe.T ''"1I'~c;I~ ~ 
-q m * q'llI'1l's -q ~ cpf..rt ~ ~ 
'l<IT I tRIlffUT * q ROil '1~ -q "'llO "4T<lT 'l<IT fcll 
Cfilt!Octlc:.'i (~) <tIT f.lli8iC'1 ~ -q 'Tc'f. 
m<if'I4)c/ "CfiT ~ 31jSl{l~'1 ~ "W1lqICfiI~ 

e.rT 3tR PI ti?t ° I "CfiT ~ fcl:q '1 C'1ll,hi * ~ 
1'£'1;;$ Cfi I q ~ ~ I'tll 'll PI Cfi \j q ill ~ * ERTER 

e.rT I ~ Cfi I t!Octlc * ~ -q l1T'Ci, ~, 11% 
3tR 3T1ffif * G'RT'1" ~ Cfi f(:q Cfi ~ ~ GT "6fN 
f[C'T. m<ifl4ki"CfiT ~ 31jSl{l~'1 ..rt "W1lqCfi I ~ 
"4T<lT Tfm I 

31 c:: '< <t>...;.....-__ 

3T1'jq'~I<tI -«mEA 
~~ vfA ~"Cfi -q <9: "ffi 3T~X1O (668) 
cj'mq~'lli ~<fit ll% t I ~ \i1'1'1s;GQ 
en \i1 ~ S("I -q ~ Ell C'l 'll 3tR 3TX111 ~ fi!l ~ C'1 20 

~ cj:tllq~{l'i ~ <9: (JitJiJy~. <tIT 
:til ffl C'l ~ ~ Wf<& f<nm Tfm I 
\1Q\JJ "CfiT 1f.(>'<lj<t>"f 

~ \JCI\JI 3tR ~ m "C1('q * amm tN, 
311:t II \i1 '1 Cfi \j ¥ tC ~ '1 Sl '(ijq ctr <l!Ti3f ~ ~ 
3TTO cj:t II q ~ {l'j "CfiT 'iC"ll i Cfi '1 f<nm Tfm I ~ 
cj:tllq~{l'i -q~, cj:tllq<:>\'l x-f. 278 <tIT 311:t1l\i1'1Cfi 

"4T<lT Tfm I 

~~ 
Cf'tl" M1V5 3tR 102 M1V10 ~ ~ 
~ ~ t I ~ >I\IfT. (V 0.5/2, R 
0.8/1 3tR R 1.25/4)* fcR;;;& ~ -ar., 

a:t'1C'1lq l'1 ~ 3tR YIC'I'(C'.)A41 'H'J <>'I q'<f/y 
(HP 0.5/2 , HP 0.5/15 3tR M 0.5/1)* fcffi< 
-ar., IH '1 C'11 q I '1 ~ "CfiT ~ 'iC"ll i Cfi '1 c 
~ iI§'];OI'1 f<nm Tfm I rft 1f1$R4IC/$ §1f q 
>I<IPT ~ ~ "ffiqc -& cf; fcR;;;& il ~~~ e 
M1V1 3tR M1V2 ~ :tel <fit "IIe.r11 G"1 

cf; ~ \JIt-q ctr ll% I 29 C'lljil'llPlC'1 ~ q 
\JIt-q ~ cfR -q ctr ll% ~ 1:ftq ~ 1 

il'llPlC'1 ~ ~ I 

lIT <>fI ~ III -sl "CfiT qxur 
ql<:>\'1'<'1liltl ~ ~ cf; ~ 3TT%~31 
~ ctr ~ I il \i1) '1 Cfi ~ ll'i <tIT 24 3tR 48 "Ef 
CfCfi Cfi)C'lillil'tllil'1(0.025, 0.050, 0.075 3j 
O. 1 %)<fit fij.Tr 1'ff?tT3lT cf; t:fr<.:;r -q ~ TfIJ 

Cf») C'l ill il 'til il '1 \j q ill R C'1 Cfi ~ 'll'j ~ ];ff'<f tfTG 
~ fiiOl~C'1 ~lil\i1~'1 cf; fcl:tc'l'l°l -q, ~ 
x-Rsm ~ GT ~lll\J1'I'1 Cfi~CfiI3lT -q e5:I'<'IllltiC 

= 44)ctr ~ s% I G'A'f ~1ll\i1~'1 Cfi~ Cfi I 
<tIT 48 ttcT CfCfi(0.1/48/3 3tR 0.1/48/5) 0.1 
ililC'lillll'<'1lll'1 ~ \jqilIRC'1 fcnm Tfm l2lT I "4 ~ 
Sl ' I fft ~ C'l e. 5: I '<'I III 'l\ 'tI (1'ir?t" 18) "CfiT <1ST 
3tR '];ulljquf'1 f<nm iJ!T W t I 

~ 18 : 3lGffi (fcI;x+r ~ ~ ~ 
x\J1\TI) -.'f '<'1 1'11"'1 3tR ~ qM'<'Ilil 'i\fI : 

~ ~ ~ 3TN ~"CfiT fll'1I"'1 mi 
(Xl[) 3tR (11") Cf)'IC'1i1llifllli'1 \jqilIR<1 
~ ~ rnql-;;9~ItT;;l(1:rr.l li='i\=fI 



~ "IltfEl"l 

\3 <f i{ <t> <1ft 1'fP.IT "<tif li t!(! d 1ft <t> i{ ° I 

~ ~ <tiT \3'{~~11 ~ ~ ~ <tiT 
>W1Ji)ifi\(°1 ~ (~ <fi111=J1?1T 11-~~ m) 
WIT 3lGX<t> \3c<l I <;'1 cf; ~ ~ >mT>T -eli)­
~ ~ififfkl ~ m I ~1ffUT cf; Gl ~ 
cf; ~ 11- "1:l1O "CfT11T TTm fcp \3 MI ifi \( ° I cf; 
1WWf x't \( lli \J1~ "1 \3"tJ\jf cf; ~ ifi d ~;~ (I> \( ° I cf; 
~ ~ ~ "'1T?IT (3l1\(~ C! "1) -eli)- 75% 

"'1T?IT ~l\Cd"1 t I d'{jfl l\!, \3a~ifi\(U I 11-~ 
~ \3a\(ifi'j -eli)- 75% "'1T?IT <tiT >mT>T fcl;<:rr 
3i'R ~ ~ om \3a\(Cf)1 cf; ~ 11- 100: 

~ ~ "'1T?IT cf; ~ ~ ~ 11-
-eli)- ~ I 75% 3l 1 \(~C!l/J cf; ~ \3a~ifi\(U I 
\3qim 11-, ~ ~ ~~ "dl!n ~, ~ 
3i'R l/J 1 4111<~ "&TG ~ ~ ~~, <fAT 
<tiT 2: 1:1 cf; 3fJClTd" 11-~ fcl;<:rr TTm I 

\3 <f ift ifii{ 0 1 \3q"im)" "* "d"5d" \3 q' i{ifi , lJIG4 

~ 'I'fPIT "* ~1i<ti "4GT~ "<tif f<l 'II \J1 '1 , \3lJ\Jj", 

'.)J0l qu l ~ q)" ifid~ ~ 
~1ffUT cf; qRu ll "1~ ~ "1:l1O -q-r<:IT TTm fcp 
\3 a~ ifi \( 0 I cf; "'11'U111 x't • -eli)- ~ 75% 

~ ~ "'1T?IT <tiT ~ ~ ~ x't 
\3 a~ ifi \( 0 I cf; "'11'U111 x't • -eli)" ~ 100: 

50: 3l1\(~C!l/J <IT Jilfflifi <lid \(1 &11 tN,~om 
"'\3*-a\(=Cf)"'~" cf; ~ 11- 100% 3l 1 \(~C!l/J cf; ~ 
-eli)" ~ 11-, <fiTltr 3liQ<f) \( lil\JfI "1 \3tl\Jf >IRf 
-eli)" ~ I ~, \( l il\J1~"1 ~ ~ cf; 'IWTl cf; 
~ ~ cf; fcMTvR x't, ~ ~ cf; (fOd" 

om \3a\(Cf)~ cf; ~ ~ 100% ~ ~ <tiT 

WlT>T ~ ~ -eli)" ~ 11-, \( I il \i1~ "1 \3tl\Jf <fi11 
mtd" -eli)" ~ (~ 19) I "YTGtT cf; tffi\ q~ 'l ifid("C! 
fi1 ~~ 'lu I ~ "1:l1O "CfT11T TTm fcp om \3 aM1 cf; 
~ ~ ~ ~ TfC! ~ -eli)" ~ ~, 
\3a~ifi\( UI \3 qill \( 11-, ~ ~ "\j"TJEl '1 l il~~ \J1'1 , 
1f>1 'N>~\(fl 1[Ct q'lefilll1 "1 mq m ~ ~a+! , ,,~ 

trl 'lifid("C! ~ -eli)" "'1T?IT ~ ~ I ~ 11-~ 
~ ~ 11- om \3a\(Cf)1 cf; ~ -eli)" ~ 
"If, \3a~ifi\(UI \3 qil l\( 11- \( l il\J1~Ji ~ <fi11 ~ 
~ ~~lI d("c! m I 3RT:, \3a~ifi\(U I \J'1" al?IT ~ 
~ 3lGX<t> \3c<l I <; '1 cf; ~ \J'lITGT ~ 
~ m "f1CPdT t \JffiT "Cfil1 m- 3i'R ~ 
~ fcl;<:rr "\J1TdT t I 

60.0 

50.0 

';/!. 40.0 

'" '15 30.0 ., 
t: 
:. 20.0 

10.0 

0.0 

• CoJrplth 
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Rhizome Stem Leaf Root 

~ 19 : iJqur cf; 120 f01T <f; 'IlG" \3 q i ll ~1 <f; 
'lJUf'1 x't ~ 'QTC(q 'l'fTTIT <f; "'WI' l:fGT~ <tiT 

~ 

~~ lll .. <t>d~ "IltfEl"l 

3lGX<t> -eli)" Gl fcI;x+IT (~~3lN CRGT 
3i'R ~~3lN~) tN ~a+!4~'lifi mq 
3ljSlll~ll (~~3lN ~ \(.qfilll1&1 <tiT 

~ m S\!" 60 ~ tN ~ ffb'$ifi lQ 3i'R 
60 1[Ct 90 ~ tN Gl ffb '$ ifi I Q) cf; wmr <tiT 

3lU!<R ~ -gg ~ ~ ~1ffUT fcl;<:rr TTm I 
\3 q il l \( 11- <'lfING m ~&1 '1 #I &1 ~ crc!'l R 11 1 

(ZnSB2- ~ffI&1fl ~ lll tlRl1"1) 1ft ~ fcl;<:rr 
TTm m I \3"tJ\jf x't ~ ~ ~ "1:l1O "CfT11T 
TTm fcp, \3qil l ~'j tN fcr<rR <f m S\!", ~a+! 
4~ 'l ifi d Ctl1 cf; Gl ffb'$ifi I q1 x't am~3lN 

'-VI" 3lfifam1?'f1'3f'R" '\('\lfffi", Gl"1l ~ 
~ \(lil\i11"1 \3"tJ\jf(ms:M: 21.91[Ct 14.6 
fcp. m .l3m2)>IRf -eli)" ~, -;:;IT ZnSB2(21.52 

1[Ct 12. 10 fcp. m.l3m2)cf; >mT>T x't >IRf \3"tJ\jf 

cf; fl"1gC"ll ~ (~ 20) I 
25.00 

• Varada 

20.00 

15.00 

10.00 

5.00 

0.00 
Contro l I spray 2 sprays ZnS82 

~ 20 : 3TG"{ifi "eli) xll;\i1)"1 \W\Jj" (FcP. m .l 3m2) 

1:R ~ '3C'l'WnC'l ~crt1RlI l (ZnSB2 - ~fflC'lf1 
~l ll t)R<l"1) 3tR 'ia+! ~ \'fC<IT (1fifi fu'$CI> lq 

60 f01T 1:R 3tR <:T fu'$CI> lq 60 ci 90 ~rft 1:R) 

<tiT wrrcr 



lflGlJ ~ "llfiEA 
uft q I 0 I ~ if) ';'< iiI! "1 

~f<»o -u.r "Ir<iEA lR 114>lIl'1'ift 
~ q I ° I Fcl Cl'l jx $1 1"1 cf; ~ cf; ~ ~Fcl=Cl'lfl:R1""'d 
31 1 ~t'1 ~ '1 II~ d l fi'l cGi cnT q '111"11 'il cf; <IT fcl"; f11..fi 

cf; ~ if ~ 3lR '1f1 IC'1I FclCl'l If1 f.'I~~l l l'Ill, 
Cl'l)I11Cl'l'I'il qft f1\5 I11d l cf; "f1T~ IIG~\d fcnm 
TT<IT (~ 2 1) I 

~ 21 : Qll l'1 I'il, <Iffi;r -q 1¢t11'11 cf; ~ 
-q ~fWc;rw ~f.'tq;)(iffl(a ) 31'R q;(1~IW1 

CfC'11x l'l'il (b)cf; ~ \34illRd ~ "$ ~ 

xfqur "fr ~, 1J:GT cnT ~), I \11 '1 Cl'l cf; ~ 
~ TT<IT 3lR 50 ~ (fCf; ~ ~ 
~ TT<IT I <r$ ~ ~ >tI dl fi'l cGi "CfiT ~ 
"ElC"<t> * I \llfclq) II ° II <1"1 cf; ~, WT cf; 
f.'Ill?lOI cf; ~ ~ 61 111)Cfis:.'l l'I ~, ~R:i(>f'(1 
(>f/frdiAq;)(ifti (GAP1 07, MTCC 12725) "CfiT 

~ fcnm TT<IT, ~ 31~ FclCl'l ~ cf; 
~ $C'I~lll'1 Cf(1)x l'l'il "CfiT ~ fcnm 

TT<IT I "ot) ~1ffUT xfqur ~ 30, 45, 60 31'R . 
~ cf; ~ q-x ~ ~ TfIII <nl 
~ if jx$ll'1 <IT 'f1l1:fc xlc -m 3JTtRR""Ii 
tfTm TT<IT, ~ ~ 3lR f.'ICl'lc d'1 . 

if 30: "fr ~ -m 3JTtRR 1:lTm TT<IT I 
GT"1T ~ "fr -m 'J'Rf xl'l\11'I'1 ];W{f 

TfII I $C'I~ l ll'1 Cf(1)xli~'il \3qillRd ~ 
31h1cr~ 13.90 - 15.19fcn. >fT. (®i!T) 
'fflTfr . ~, ~ -.IT. C'l1'l~f.'Iq;)fi'if1 ~ 
~ if ~ 8.26 - 10.37 fcn. >fT. ( 

m 'fflTfr cf; -.lTi! ~ I ~ !OM.iWl cGi 
cf;fclcf; l:l'RT lltq ~ q; ~ C'I t'1 II G Mi if 3lR 
IIG~\d fcnm '\111 W * I 
l:fTft 3i1'J'1lTt)- ~t>rf1T -u.r 
~~~ ~TCT, '([if) ~ ftqti 
<>I 1Cl'lIRcGill 'j0lljqo\"1 3lR 311 0IFclCl'l 
cf; 31'lm'( q-x, l:f\'fi ~ m ~ 
~ (j)q"if) Fcl ~Cfd qft q \5 il I '1 

?)'<1j;/e/ (Drechs.) Shoemaker [synony 
Exerohi lum rostratum) cf; ~ if qft 

~cf;~Tif<r$~~~ * 1 
m cnT ~ ~ \3(q I GCl'l af?IT -.f 
~ -m cf; ~ -.f "1T'1T '\11T W * I C!JCfcli, 
0'<1j;/e/, ~ ~C'I'1ICl'l l x 3lR!frc;r ~ cf; 

GT"1T~, 2.1 1 'fRc q-x ~ ~ 
"f1T~ ~ "fr llOXT ~ ~ "CfiT Cl'l) f.'I ~ III 
fcnm (~ 22) I ~ ~-~ ('~~ 
m~ -.f ~ q;qcj) cf; 3 fu-., -gxR ~ 
"fr Wffif \Jl"I'1WICl'l t'1~'1~ f.'It:if)ft\d 

~ 1I1'l'1~1 (ITS-4 ~ ITS-5) cf; 

31 1 ~e'I ~ f1 af?r "CfiT ~ fcnm TT<IT 3lR 
'SIllP, -xr (BTUB-F and BTUB-R) cf; 

i3.tubulin ~ "CfiT ~ ~ \J.1clJT =ii1I 
fcnm TT<IT (~ 23) I "4fi1'C111) c I 'l 'il 3fjW'! 
<ft. ?)~/e/ cf; \Jl~ '1 ~Cl'l CiJ(qI~d ~ 
99 - 100 IIR'l~ l d qft ~ x1 ~~lldl 
qft I ~ ~ ~~3IN rvrrerr 
~-~-\11~Rll) q-x <ft. ?)W]; /e/, cn)fc~~ 
'(>f)fp.!h:q) ?/l/):§ W, i:h)!al/)R tj,1j <lifi:mft 
Tf?1'<iRl/1j Jlrrrr.f)'<"4)~1j cf; "f1T~ ~ 
~) 'I"1 \11'1Cl'ld l ~1ffUIT -.f ~ ~)' I \11'1i(iCil 
~ qft -srt I 



f<P-! 22 : <mN)c1R'fI ~) 'fIS: 7C7. ~ q5T ~ (~ 3ffi), iIJ'I f.'l~g'"l, \ilrPIQq iIJ~f.1~1l 1 ~ 
~ 1 ~ 4) C1~ \iI ~~ ~ '1 tR 1:f1fi ~ ftq)t 

53 I GQ169162(E,rostratum:Banana :Ch ina) 

4~ L- JN711432(E.rostratu m: Pine apple:Ch ina) 

I L JN711431 (E.rost ratum:Pincapple:China) 

K F 897860{5 .rostrata: Sorghum: Denmark) 

K T9 33 71 5 (S .rostral a: R ice: Ma lay s ia) 

JN207314([xserohilum sp. : Flrrbristyli s cymosa: Veneruela) 

KX01 3175(S .rostrata:Ch lo ris formosana:Ch In a) 

MF 44 311 O(B.rostrata: Finger millet: Ind ia) 

,-_____ --------------'" 0=-j0 • GF5(B.rostra ta:Glnger:lnd la) 

MF 32620 1 (B.rastrat a: 5 0 rghu m: I n d ia) 

K X01 3176(S.rostrata:Ch lo ris fo rmosona: China) 

KT265236(E. mcglnnis ii) 

JNZ01 305(Exserohllum sp .: Erog rostis ci l iari s:Venezuela) 

KP340112(S .ro s trata: Rice: Malay sl a) 

KP340115(S. rostrata:Rlce: Malays la) 

KU 221489(S .rostral a: India) 

,-----__ .:.:00'-11 I MF490810(B.oryzae:R ice :Thai land) 

4 7 I MF800921(B.oryzae:R ico: l nd ia) 

,-_-=-0'''-1 KF358695 (B.so rokinlan a:Barloy : lnd la) 

I KT8841 25(B.soro kinlana: lnd ia) 

KU 306344(B.maydis:Com :Ch ina) 

K X834899(B .rnayd is : C om : China) 

----s7 GU480772(B.maydis: l ndia) 

-- HM195266(B.m:aydls: lnd i3)'----

ftf.:! 23 : ~ \iQ 1i,if.'i' l ~ cpr w:rr-r ~ ~ ~ cnT '<1iPfi'l\1 ~ Cfl<"t <in;qMR'fI 
~) Wf: 7C 7 m- rDNA m- 3l 1 ~tl ~ '{1 af?r m-~ TI~ ~1 '1 ~if) (~ '5 1 C: 1 ~'{1 m m-~ "@'Rr 
fcImT rp:ff ~) m- W !2-T f.1fBTI \il I(l~ ~ "\l~1 1l 3lTffi I ~ rfic: -fr imX 3fR ~ ~ q5T ~ 
1000 ~'<1°I <f;<'{1 m- 1c:~ q Fc1 ~<1 ~O I I'i ~ ~ q5T • MfI ~ l d I'i) cnT ~ ~ I 

o/JfiJ j l-f, ~R/(>I {f W/(>I)taRfqrf>R/iJ"H ~ 
C! q~ ~ I Rc:: if) ~ cr€i Ril l) IN -q-ft1flUT ~ Tf"\7 I 

if)qcf) '1I 'l liIJ'i cpr 'iC"11icl'1'1 oft ~)'fIf:ICI Tffc ~ ~ If "1l1> ~ TJ<IT ~ 
WI: '(>Ih;2/7'<"4)R2/)~'f1 -$ ~ ~ fcp -.\'r\iI" \jq"i"liX 31'R 0.1% e1Cb' I'1 I\i1)C'! (xT'rr 

~ ~ -$ ~ fclJm TJ<IT I fclfi1"l ~ . 18.75%) -$ f8i'$if) IC! coT, ~ (xT'rr 
3Tl1.IT(f -e,§;Cf)A1ZifTc;r (0.1 :), ~. 63.24%) mt WAT If, ~ -$ ~ 

'iIi'r.~iJ'l1-'ifuil~, fl li.i'"lliffi l f.1C1-i'fif)H6I 31'R ~ coT f.1<if31d ~ If >f!1 1 c!if) I ~ LTmT TJ<IT I 

I coT GBT ~'I' I \il'"1iIJ'i -$ ~ lTc;rroft ~ ~ -q}'R~feq -.t~~"Ipf1" 1R 
~ fi1it ~ m- ~ >f!1 l qif)l~ LTmT ..!> ~ 

I Tffc~~-$~~ 
~ m-~ 3Wr >f!1 l qif)l~ ~ l fl l llf.1if) 

• ""'= ""'1 ';'-1 = (0. 1 :) 31'R if) I kf p;g \iI '"1-4 iIJ HI EI (0. 

~ ~ 6I I <I'l qj~)C1 ~ (~ I i.iiIJ)'5'"1\ 

3TU/lFl 

~qI Gq)1l ~ ~ m- cfJcg<>lfe;q ~(>j'I s?l qil '{1 
(q)q)C!Lf)C!'"I) coT ~ ~ 31'R Cf'1T ~ 
R1l1'IRnd fclJm TJ<IT I ~ ~ mt 31 I if) I RcGi 



3itx ~~I <e ~\J1Cf)dl "* 3fl'O!N l:f'{, 'WI 60 ~ ~~CfC1'i ~ m (Zn), 4>1~c (P) 
PPFMs illlPid ~ Tfl:; 1 -cR\aror ~ Tfl:; y'le~Wl (K)cm '4t ';1<'1 III I 1 ~ tm:rc:R1T 
~ ~~Cfd Gram-vo 3itx ~ ~ "* ~ 1 ~,~ ~~CfC1 q\l 45i11'1 '"!]tI¥fC'.'! ~. 
~ Fcl~CfC1'i q\l ;:;rffi ~ "* ~"4i'<:I ~ -tl q\l ~ ~ 16S rRNA ~~<?I0I0f 
~~'I\J1'1Cf)1. 3l~ ~ 'W;R4)c:./4<j'l, ~ fcn<:rr Tf<!T (~ 24) 1 PPFM "* 
C/'i)RJ4)RCff17 'i>f)fj4)'(4)R4) .§'H, TfljilR4'1 -tl, <r5 '"!]tI¥rc:'! q\l ~ ft4'ri t 1 ~ 
Jifwfl '(4) (j 'I, iW;) 'h )frl'1/ rtffl4)RJ .. 1/ '{Ci "0 fc!fr ~ "* CIOCf tft 1'1T?:lrmT.~ 
wcMf2?j'l 0&wi) "* ~ q\l ~ 1 60 ~ ~ 'lTm Tf<!T (~ 25) 1 :m..n~ 
fcl<Jem'i -tl ~, "fIffi fcrJ,ct('[ RlfMfl ~ CjjCfCfi cnr \341:1'1' 1 C!R ~ ~~ '4t tm-.\Al 

fl l ~,g'1 I Lfj~'1 ~ q\l X'l1W1cff "* ~ \3Ci'[i<e ~ Tfl:; ftJ'1Cf)1 ,"!:<"lliCf)'1 ~)'I\J1'1Cfi'j "* 
~ "* ~ -tl X'ITf.m ~ 1 ~ 31 ~~Cfd, fcn<:rr \JlT m t 1 

ft.r.:! 24 : ~ <1ft tTfffiIT '<l ftB! 25 : <'1.i!I¥fC'! mm. cff 8RT ~ 1fT#Wc~ 
Fc11l)ftJd Ht-.i!I~CfC,!~. <PT ~ 

ql<Flcl ~ ~ eDNA Fc1~c'!OIUI 1'i ~ fcI>m lfI1T I 

31GXCf) cff CfC'MIFeCf) $ WI '<l ~ ~ eDNA <'1lll~~ <P'r Iliumina Hiseq2S00 ~1iJII 
cff <rR 1'i ~ '4t ~ ~ \J11'1Cf) I ~ ID'<l 'llft cff 8RT 3l'jil>fi11'1 fcI>m lfI1T 1 31 'jil>'i ul xl 
gt t 51 <'1 i FcI> <r5 cm;T \J1T\1T ~ fcp ~ 1974 ~ cff 61 .3 M b 3lTc!>f{ cff "till f.'j 1'1 ~ 

'<l "4l<!T \JlT ~ ~ 1 ~ ~ WI "clafUT ~ fcp ~ ~ I 3f'jif>11 ~ <P'r Fc1~c'!OIUI ~ =~ 
<r5 l:[](iq q\T Lfj) f8:I ~ \i1 IN ~ '1X'I 1'i ~ cn<m'I ~ q III q <i1 lli '1 1'i \J1llf fcI>m 1fIlT 
rrt <IT W.~ t[6l) \')c{Ff C!ffifT ~ 1 ~)' I!l «1 ~ ~ f1~IQ<'1f1~ \Jl1'1)fi1Cf) <fit ~ <PT 

~ cff c;jTq; ~ RI q ~ 01 '1 q\T li c'! ~~f.'j Cf) C!>W ~ ¢'ff.e. \J1 1'i ~ fcI>m lfI1T I =n;iJ1III 

'illliP'I '«h~4~ 1'i WfI11T 28 - 30 nm ;S 11l1'i~l cx ¢1f.e'\i1 <P'r Q'1f1°I"'~~ \Jl1'1~·Cf) '<l BLAST 

cff 3l I li'f1'I~~Cf) (f\':!T lfc'!f<RPH1 m ~ cff ~ BLAST X ;S lcl~fl cff ~ ~'f\gFe I'1 
q;rrfr q\T 'i~'i<;,n ~ ~ I fctfute ~ <PT lfI1T 1 Fc1~c'!OIUI 1'i 31GXCf) cff ~ #r ~ 
>n:iM C!>W ~ 31GXCf) IN ftqli ~ ~ fcl1f1U ~ <P'r ~ ~ '<l "@m fcI>m lfI1T t 
J3lT, 3l~ qj<!JI<I,! ~ crr<rm ClIT<fi'r ~ ciwPq, qf.'jCf)IQlllxfl 3tR Q..qC1)Q I<Hfl xl 
CfTl{ffl 3tR 'H)U!Q/4M cff ~ 1'i ~3lT ~ I ~)'I!l«1 31GXCf) '<l <g('I ~ <PT 

q\T l:f5iIT'1" m 1'i ~ ~ '<l ~ qRulI'i C!>W ~ RT-PCR cff l'flUIll xl (f\':!T Cf)'if.e"iI 

~ 'llft ~ 1 310:, ~ ~ q\T l:f5iIT'1" ~\i1lli'1 ~ ~ ~ (Ri!'151o'J Prmrm:u'r 

m cff ~ ~ ~ (sRNA) 3f'jif>11 fctfEr -wR fctfEr cff ~ \Ji'ICf; ~ <PT 
<P'r 3N'1TIlT I ~'I'I!l «1 'IlG4't '<l Fc11l)Ri!1'1 X'fJf') fcI>m) cff l'flUIll '<lsRNA qRulI'l'i q\T ~ 
RNA I xl 3lWT q\T ~ sRNA ~ <PT ~ cff ~ ~ \iIRt ~ I 



~--~-
'..r.:r>iftrrn- 'fi 'H IE! '1 

~ ~ 1'j ~ ~ '<IN "fIT '<IN (1404) 
<g ?<g 'II ctwr~ 3~ ctI \ill W ~ I 
Uf q;\lj4~ 1'j 32 <g?'!J 'I1 C1'fw cj~ ll q~ll'i 
3fR 13 <g ?'!J'II JIiJIT. (~ 4 £1 1<'111 3ffi 3NfI:r 

~ xi 9 ~ (1 fu>m Tf<IT m) CJJT wfi1c;r CfR \ffi 
fu>m Tf<IT I l'ffiIC1T 3ffi "1"1''1 s; C1l 3lTGA­

qillfffi'11:R ~ ~ "1'\'<'11\1"'1 ~ 
(~'1~\J1~ ~fi) cf; 'lWf cf; WI 1'j, 51 cj~lIq~di CJJT 
=;"rrrr ~1l'1 \lj'1 cf; ~ 3R:r ~ ~ 

. ~ <1Tm fu>m Tf<IT I 

'l0n:!q ° for 
~ F.>~'IT~ I rei Pirif-,h<riTfj cf; ~, "1 1 qi I R c6l11 'J"IT 
Cf fcl~~'1q;) cf; 3lItIR 1:R ~ ~ cj~lIq~ll'i 
em '10 lljel o\'1 fu>m Tf<IT I 

. w."""flr;r <mITfu~~ -qr~ 

~ I filTh CC'I "I qj't "I I i! f.'j , I ~fi1<r 
~..rn'\B:i"t~= tfT~m, 3f~Thr ~f.'lC'l I <:Yl~ 
I·m:n-P.mrl ~"fl" (rrrc;r) cf; ~\ilW1 qj't ~ 
nfu:~ CR cf; ~ qj't ~ I s:; i '<'lITh eel ClJT 

:~fu= m cf; ~ \;R S:;i'<'llThee'i qj't ~ 
~rTi== !>l~lf)Ii!f(:j' 1 ~ ~ Ri1'i>1~ ~ 
~ 3@lc4\ljqid l !>Ic;~fd qj't I pal 

clpks11 cf; ~ i'f ~ ~ 
1-"l"fU-rTi=""1 LJTt ~ I ~ c6 Pi C'l l <:Yl '1 1 i! '1 
rarnTP.rm ~ qj't 3@laiqid I ~ cg ~cgf?J '1 

~ ~ Mti6i1£Rr ~ ~ '1 q~ '1d "l ~ 
11 cf; <Rm~, "\l1T ~ ~ ~ ~ 
~ S:;i'<'llThcc pal ~ ClJT 1WT t 
~ I qi f{:lom "Wf ~ cg ~cgfi>H 01111) ffi~ 
~ ~ I '<'l 1"l lrl1 ~ cf; ~ ~ 

G<IlCT ~ cf; ~ '!J'<'!J'II 
(31Tlf~ ~) cf; ~1i!\il~ "I ~ 

'lm;t;I~ s:; i tllThcc) "I (i! (j f?J '11 31 jffi "I 01 cf; 
tR) cnr "!>I<l'rT '12: Rq MYBs qj't "II i! Pi ' I 
~ ~ cf; "Wf i'f fcnm Tfl1T I MYB 

ctiCfCfI (~ 10 15 qj't q;c m e 
cf; m~ ~ S:; i'<'lITh"'l'1 ~ ;S l c l ~'<'l 
~ tT ~ fcnm Tfl1T ~) ~ m ~ 

s:;i'<'llThee'I"I "'5lCT tR TblastN fcl~<:Yll'lOI fcnm 
Tfl1T1 MYBs ~ '<'l'Pl1d l ~m~ 
WfI'I7T 156 9':2: R q qil Pc: , I \i1 qj't q 6'i1l"1 

qj't ~ ~ ~ fcl~<:Yll'lOI cf; ~ ~ 
'ifl1"'1' fcnm Tfl1T I "lfllc;:;s ~ ~ cf; ~ 
tR, 'iHl Pi d qil Pc: '\il CJJT C'l Iji.lll f.'l d m 
~ MYB DNA 0I 1 ~~'1 ~ qj't 1j~'iC;'~ 
qj't ~ qj't 7ft I '16({l'i0 \ MY B s:; I '<'lITh "'I '1 

cti CfC fI cf; :mt'A" ~ "qJ<l-C'lllk I i!;S ~, 
~ fCbC'lli! C'lJ>MI'11 i!;S ~ i'f ~ tT ~ 
fcnm Tfl1T~, ;S1\3'1C'l);S ~ ~ I ~ Cl>1Pc:'\il 

"<fiT C'llji.lllf.'ld fimrr Tfl1T ~ "I)RLf'<'l 
c6'1Ii!C'l!>l~(1'11!i;S ~ cf; ~ ~ ~ ~ 
~ q [Clod c fl1;[Ct R ~ {1f\ qj't "ffi1O ~ I M EGA 
6 ClJT "!>I<l'rT m ~ \il l ct) q-n"lll 31TW f.rfi'fd" 
fcnm Tfl1T '-'I1?i '12:Rq CfiN;1f1 &7JT MYBs , '" .., 
(C IMYBs) ~ 31"ll tfTG11T ~ ~ ~ ~ 
~ ~ MYBs ClJT "!>I<l'rT ~ f.rfi'fd" m cf; 
~ fcnm Tfl1T :m I 3IT~ If)1~;S~ i'f <fR:r 
~ 1'j ~ 31)qf.'j ' 1 ~ $1 (ORF) ~ I 

3f l jq·~I'" ~ElN 
litq ~dR!l1r. 3i~(f q'Wf)l!t. 3it~ 

mft~ <t>T 3fj'{lffOT 

~ ~~(224x:t.), ~ \J1~'1!>1'<'l4 (23 

"fi). ~ ~ ~ (462 "fi.), "!>I"~ ~ 
¢id\il\d cj~ l ffiljl 1* (52 "fi.), ~ ~ 
¢id\il[d cj~lffi '1) (6 "fi.) ~ 3im-RIH:"Pld 

6 1 ~fi1;s'i (4 "fi.) en) ~ fimrr Tfl1T ~ I 
H1 (49), H2 (115), H3 (1 ) cf; ~ "til tRio 
(165) F2 61!ifi1;s tidRil11 ~ ~ cg~cgf?!'1 
cj~Iffi"l SLP 389/1 qj't 3TIO ~ qlg4;sC'l i'f 
q~Ifi'1d tidf~I1'i en) ~ ~ fcnm Tfl1T 
~ I ~ 3R>fTCIT, 3im-m'ffi 61i!fi1;S (38), ~ 
m'ffi 61!ifi1;S (8), Gl 3im- Rhf+l l ld 61!ifi1;s'i 
qj't OP tidRiI1'i (31) ~ 75 fj~"IICf<'1'I'1 "<fiT 
~ ~ fcnm Tfl1T t I 

~_q~ I ' I O I 3TElI<T'1" 

138/11/1 cf; "!>I"~ ~ ~ ~ 3lCr\i1fu" 
ct~TwIT 138/711 359/4 359/2, 65112, 
69/5/22'cf; ¢id\il[d' cj~ l ffi'11 '"dm ~ ~'JfU l d 
cj~lIq('1"1 65 "CI>T ~_q~l' l o l fimrr TfllT I 13/7/1 



-
cf; 101' >f~ ~ ai~NliCl cj~ l m.., -q, 138/11/1 
cf; ~ ~ ~ cf; aiCl\i1fCl cj ~ l m'11 -q 
69/5/22 cf; tJtq ~ tWT aiCl\i1iCl cj~lm'11 
-q ~ 8i'1f1J1Cl cj~llq('1~ X'f. 65 -q 'IlJC'I ~ 

tmIT Tn:rf I 69/5/22 . 1, 4 cf; >f~ ~ <liCl\i1\Cl 
cj~ lm'1l 138/11/1I1 ,- 1 2 cf; ~ ~ cj~ lm'11 
~ cj~ llqc;j) X'f. 65 cf; P1~i!'1 q q~l'lol ~ ~ 
>rfC<1' ~ ~ I 3lT\J1' '$T ~ -q 138/11/1 
cf; <IT x:ft Ri~I'1~ (293) ~ ~ <liCl\i1iCl 
cj~lm'1'i ClW cj~ lIq('1"1 X'f. 65 cf; <IT >f~ ~ 
<Ii Cl \i1 i Cl cj ~ I m '11 q;f ~ fcnm Tn:rf t I 

1817/3 

18f719 

1817/13 

18/1 2/2 

18/22/3 

18/22/5 

18/22/1 5 

201713 

201719 

138139/1 

-
st>l..,hl) .., "1'<R \1 '1 1 r& f~Nl 
iP~'1~f1)'" "1'<1"< C!'1I~ff1f1 q;f 10 ~ 10 

6Ill f.) ;S'i ~ 10 aiCl\i1iCl cj~ l iP'1'i -q ~ fct<n 
Tn:rf I Ri~Jll'l° 1 ~ ~ 'f1'4T ~ ~ QP 
~ -;l2n = 84 ~ fcnm I Ri~Jll'lOI~ 
~ 101' F2 ~~ -;l 2n = 81 'i~ ('1 11ll( 
fcnm, ~ fMT 31'Xl' F2 6Ill G'1 ;S1 -;l 2n = Be 
~ fcnm , Ri~Jll'l°1 ~ ~ 138/11/1 
1, -12 cf; GX1 ~ ~ aiCl\i1iCl cj~lm '1'i i 

2n = 84 ~ 'f1TC1' -;l 2n = 86 ~ fcm! 
(Cl I ~C/l1 7) I 

wjifltil'l <I'.(2n) 

84 
84 
84 
84 

84 

84 

84 

84 
84 

84 

'l'!lliil;g.1 (2n = 82) 3ftr~-2 (2n = 80) qft F2 ~ 'Ii<ffi'mt 
H1F2-S 8 1 
H2F2-S 80 

H2F2-33 80 
H2F2-3S 80 
H2F2-36 80 
H2F2-39 80 
H2F2-41 80 
H2F2-42 80 
H2F2-S0 80 
H2F2-61 80 

138/ 11/1/1 -1 2 (2n = 84) m-~ \fuj'\ ~ <iml>lI 
138/11/1 /1 -12/1 -211 9 86 

138/11/1/1 -1211, :211 10 86 
1381111111 -1211,-2/1~ 12 84 
138/1111/1 -1 21 1,-2I1~ 14 84 
138/1111/1 -1211,-2/1~ 18 86 
138/11/1/1 - 1211, -211,.28 84 
1381111111 - 1211,-2/1~31 86 
138/1111/1 -1211,-2/1 ~34 86 
1 38/1111/1,-1 21 1,-2/1~38 86 
138/111111,-1 211,-2/1 ,.41 86 

----________ ------'i 42 J 



tRf1T ,,<f'ld l ~1IfUT "CRT'T \3di(C'l 1 ctt ~ 86.23 % -fr 91 .37 % 3iW 
tRflT ~ ~ ~~ "I ° I W-Jl1 ~ cf; -c;cn ~ \i1 + '11;<21 <i "II q 6't) 1'[ 14.20 % I!.\T (C'l 1 R:i Cfj I 8) 1 

cfWIi"11 1'[, ~ ~ 1fuft aiC'l\i1\C'I <i~ l m"1'i ~ fr<fr <IiC'l\i1\C'I <i~ IWI 138/11/1/1, -121 

l'i ~ -c;cn WHs;GQ <i~ ll q<.'1"1 1'[ fct;-m TTm, 1
2
-2 ~ '!fr ~1'~Cfji( "«Ci ctc)cn 4'I~<Q"1 (~ 

~ l:jj"(1" ~ Lfl<lT TTm 1 '('1Ii/fl~~CfjIi("1Ii/'1 5 ~ :m) 1'[ ~ "ii"! fcI¢ "CRT'T ~ 

~ 1'[ <10 Lfl<lT TTm fin aiC'l\i1 \C'I <i~ lm "1'i l'i (74.63 %) :m 1 

dlfc:!CfjI 8 : aiC'l\i1\d <i~1m'11 l'i "CRT'T \3di(d l 3iW ~ ~ ~ ~ 
qrc.fr \i1 '1 '1 S; GQ <i ~ II q <.'1~ 

88.18 

138/11/111,-12112-1 91 .37 

138/11/1/1,-12/12-2 86.23 

138/11/1/1,-12/12-3 86.75 

Acc. No. 65 14.20 

~ ~ \3"'1C'1~fl('1 1l1m 3TR ~-m ~ v<i1':R 

iflT ifS1!UR q; fl ~ ~~ ~ \!.Pf"(>j" CXIl~ 'ffllff7f 

3icR-Fchfl"1'IC'I 6 1 i/f§1;S~ ( H1 , H2, H3, <fu.T 
'<1dR'illl(SLP-359/2, SLP-65/12 3iW 389/1-

o P -1 ClJT ~ 1'[ EI s'10 1'1 fct;-m TTm 1 ~ 

~; SLP 359/21'[ 29.5 fin. m. "\!fu 3 qrf 

lfr. ctt ~ ~ "\jl:f\ij <nt If{ 1 

lllm am- ~-m ~ l];l1f<fffi f<)~clt'fOI 

<:'t tftm 3iW cIT 61i/f§1;s1 cf; :!OJqtll ~~~"I0I 1'[ 

tfim 3l2lfC1", SLP 359/2 (5.57 %) 1'[ ~ ~ 

"ll~ ~ q~"'l'C'I ~ <PT 'J>°lq'fll 

"'i(:i'lll'<iR 

qct"1I'1 3lUI<f'1" 1'[, ~ ~ ci(4RCfj-il'll~R '1 

"{f.ic 1'[ ~ ( fu;-i('I'[ ~ ~ ) ClJT 

q R"4li(01 fct;-m TTm ~ ~ t9: ~ "Wm 

aiC'li(I('11(15, 30, 45, 60, 75 3iW 90 fi1rIc)ClJT 

31 if! i( ° I fct;-m TTm 1 €I Ii '1 Ii { c i( ~ R Cfj <i 'j <Q ('1 i( 

l'i ~ cf; q R "4l i( ° I 1'[, 3iW 7j"i(l'f ~ 1'[ 

ql~qRCfj qR"4li(01 ~ (60 fi1rIc) cn'r ~ 

<rr 1'[ "i~ I <Q I TTm 1 q ROil "11 1'[ <10 Lfl<lT TTm 

fin qjf!~e;s ~ ~ ci(~RCfj il'll~R'1 

"{f.ic 1'[ 15 fi'1;-!c1 Cjq) q R""l'C'I ~ cn'r ~ 



~ ~ ~ ~ 21 ~ (504 tR)~, ~~; ;:;IT 75% ~ ~ ~ 

~ ~ 90 f11-fcT ~ qR¥C1 ~ ~ <rIG ~,31R ~ <rIG 75 + 25 % 31R 50 + 

~ ~ ~ "{;Wi ~ 9 ~ (21 6 tR) % '<'I~RhC1 q~l\IChC1('(l \'lqil lx' j ~ ~ 

~ I q l ~ q RCh ~ x'I TfXl1 1:lT"\T ~ 60 f11-fcT ~ ~ I '<'I~RhC1 ~ !OIO II ~<l~ (50:50) 

q\T ~ qR"C!l~ o l ~ ~ 10 ~ (240 tR) gc;rrrr ~ ~ (100% 31R 75% G'Rf 
~, ~ e1 q '1 «(!! c ~ ~ R Ch <41 II ('I ~ ~ &RT ~ 3i"C1Tfcl 3j1=('1" Cf\m 31 C'Ch 1 ('I I il '1 ljj I 'i4 eo '<'I 

qR¥C1 ~ cnT ~ ~ 12 ~ (288 tR) '<'I ffi>ll C1l ~ ~ I?\T I '<'I~RhC1 (50:50)(16. 

~ I q; '<1'"~eo;g ~ ~ c~~RCh ifll'IR' 1 FP. 1J1 >Ifc'r ~)3ft< "G)fctcp(14 .5 Rh. lJT. 

¥ ~ \jj6[ ~ cn1 15 f11-fcT ~ q R ¥ C1 ~)ctT gc;rrrr if 1 00% "G)fctcp WrTC!l 

"Rh<:rr l"fllT, \'lEI ~ 'j0 lqtl l \Q 1 ~O~llC1 1 ~tR ~ '<'I ~Rht1 q~~ I ¢C1fC1 ~tRr (75:25 

~ 1"["ij'1 15 f11-fcT ~ ~ ~ qR"C!l~ o l ~, 50:50)(17 Rh. lJT. "!OIfu ~) if ~ 

~ ~ c I EI) ('II il c '<'I, ~ FP Ch i El161 il ){c, ffi\ift ~ I llIi1~ '1 \JTfiJ[ ~ ctT ~ I fctfi1r'1 ~ 

Cf'<1T, mtR 31R "fCT'ii "C1"(i:l" q\T 11T?IT (:) ~ ~, ~~3ffi WTftr (26.8 FP. lJT. "!OIfu 

46.69, 2.45, 3.10 31R 41.69 ~ 31R '<'I 61llCh if (f~ ~ "ITG WfI 3ft< ~ if 
~cIEl~('Ililc , ~ FP ~"ffi;r, 3fI~<l'1 ~ R1'11[Ct (100%) 3ft< '<1~Rht1 (75:25) ~tRr * 
cg~cg~'1 "C1"(i:l" "W"1'm: 5.51 , 10.35 3lR 3.15 ~ I ~ 3lfmp \JTfiJ[ ~ ctT ~ I ~·wt~~ 

~ "ffi;r q\T GC~ !OIlljj li; f(:j' 1 ~ qtil '1 6('(l 'i0j ~ 3ft< ~~3ffi ~ ~ (8 

"E!CcI'i ~ ~, 3T~ r-c~~~~'1 (45.53 %), lJT."!OIfu~) * ~ if "G)fctcp (75%) 

13 ~~'<1fc}qfill&lr~ '<'I (2.68 %), afill&lr){ '1 (2.46 ~ X')q ~ ~ q)l\Il ¢C1fC1 ~tR uunI~ 

%), ar-cg~cg~ '1 (1 .34 %) 31R c~ ~ ~~'1 (0.25- * <'f8Cf ~ 1 ~\J1~"1 \fQ'\il ",!'I t1'l "4lt ~ I 
%) I ~ ~ <r6 "CJTlIT l"fllT FP q; '<1'"~eo;g (100%) * <'f8Cf ~~3ffi ~ 

~ ~ c~~RCh Cf<l~R' 1 ¥ (~ (6-2%) if 5-9% ctT 3TNm * W\!1" (f~ 

~ ~ ,~ ~) ~60 f11-fcT ~ "ITG wrrr(5-9%)if ~ <g~<g~'1 (ffCI 

~ <fiT qR"C!l~ol ~ ill'CC1'1 ~ I 1l<fT I 3A<!> ~, 3li?lffi m, Chffi'r, crurT 

ulfll<l> ~ WJU1T if wlt ~ II 0 II f{;j Ili * <'f8Cf 

~ ~ ~ ~ 4R<l~\J1'1 1 *~, <g~<g~'1 (ffCI ~ FcP<:rr 1l<fT I 

qtil \'l 4ill xl ~ "C1""6"C1" ~ c#r 11 ~ <fiT ~ -q ~1Pf tIT .. if) \1 ~ "!lofEf'l 

~1ffUT "Rh<:rr l"fllT I <l \'l 4 il l ~ ~ - 1 00 % WcfT ctT {fA ~ (amam1;fff3ffi 

~, 75 %~, INM (75 % ~. +25 ~~3ffi ~ ~ 3ft< 
% x'<'l lll'1), INM (50 % ~ + 50 % x'<'l lll'1) ~) q'{ ~ 4~l\I ¢t1fC1 3ljll ll~'1 r"UT<!hml11l3l 

31R "\'l"4\il 1[Ct 'j0 lqtll ~ ~ 100% x'<'llll'1 I c~ ~R¢ tt'l ~Il (1 <t>T "\I"11Trr ~ ~ 60 

~ \'l4il l ~'j ~ ~~&I~O I ~ <r6 "CJTlIT l"fllT FP q'{ 10P f8>;g¢ lq 3ft< 60 (f~ 90 ~ 1R 

100 % ~ <fiT ~ fcpq \il"R x'l lfIT pH, f8>;g¢ lq) * wwr <t>T 3ltzr1l'1 ~ qi 

~ P, K, Ca, Mg, Fe, Zn 31R Cu :!OI"Til"C'I ~ ~ ~1ffUT fcl>c( "'n( I \3l1"il"R if \'l"t1~~(1" 



~cr€J~<l 1 (ZnSB2-~RI(>f i'1 q,1I20/,1) 
'!jt tllAl ~ 11 fcpm In:IT \!IT I ~ ~ -q 
'1TllT In:IT fcn, \j q il l '() 1R fcmN ftI;1:( fiIrrr, 

3ni3~ROTR wffi'r (24.2 - 25.3 fcn. m. mTI 
crt -qr.) -q \j ct115q$p ~ 1 ~\JI)'1 ~ G'\Jf <t\t 

3lR ZnSB2 -q 25.3 fcn. m. mTI 3 crf -qr 

~ ~ <:\if <t\t ~ I ~ fct4fRr, 
hlT~3lT~'3ffi t?li'?11lC'l <f; 10!i fu '$ Cf> IQ <f; ~ 

l amf3lli!-IRf311R ~ ~ <t\t ~ (15.8 fcn lJT. 

~ 3 crf -qr.) ~~, 'i:iI"1!fcn ~~3ffi 

'!Ifff'1T CI\!IT ZnSB2 <f; ~ -q, ~~3ffi 
t?li'?1<lC'l <f; <IT fu'$Cf>l q) <f; ~ ~ ~ 

W'"l1' <t\t ~ ;~: 1 3 101 12.9 fcn. m. mTI 3 

crt -qr.) (~ 26) I 

40.0 

o AS 
" .0 • Prathlbhl 

20.0 • P"" ali 

10.0 

0.0 

f<r-.:! 26 : ~ <t\t ~ ~ (3!$nWl3IR 'IT'Tfff, 

~~3ffi ~ ~ 3lR ~~3ffi 
~) <t\t ~ 1 ~\JI) '1 ~ (fcn. m. mTI 3 crf -qr.) 

tR ~afI'I q)'lCf>l1("(1 fu '$Cf> IQ) (60 ~ 1R 10!i 

fu'$Cf>IQ 3lR 60 CI\!IT 90 ~ 'tR <IT fu'$Cf>lQ) 

3lR fttq;- Fclc'l<lCf> ~Cftl~<l l (ZnSB2 - ~RI(>fi'1 

1'/11I20/,1) "Cf>T wrrcr (LSD P < 0.05 - 1.1). 

\FTm "fGT ftfq;- ~"lI<f) ~CftlRql 

U: \j"111~C'l m Fclc'l<lCf> ~CfC~~<l1 (ZnSB), 

ZnSB2 (<fI: q,IINI9'1, KY687496)cnT ffi'C'1' 

~ -q ~ fcts;T 3lR ~ -q ~: ~ ~ 

~ Fclc'l I.l~ Cf>~ OI <t\t 'tl"aJ11l1T <f; "Cf>TXUT, \:ffi ~ 

~ '1 5("(1'1:0\ ~ <f; 'WI l'i '1TllT In:IT (~ 

27) I ZnSB2 '1mT ~ ~ ~ Pl1Cfl1 ~ 

c#t mrtmr GXl "Cf>T ~ t ' <:!cn)Pl Cfi ~ 

~ <f; ~ pH Tf 'lffiT fTl ;M c "Cf>T 10AT I 
~ Tf, ZnSB2 <f; &NT '<:!cn)PlCfi ~ 

\j I"G1<;'11884.7 ± 413.4lJg mL" , \!IT \ill3l"'<l' 
C'l'9>'ill1Pld ZnSB ~~Cfu'l c#t gc;RT Tf 35.3 -

69.7 % 3lfWn \!IT (~ 28) I ZnSB2 <f; ~ 

Tf, ~ m'fq <f; 'Wl Tf ~ "Cf>T >m'rT m 
~ of'ffl 1P Tf fcRwr 'i<"'1 i Cf> '1 fcm:rT TTm I 

'i~ i Cfi '1 <f; q ~ ° II "11 Tf <r5' '4Tl/T TTm fcn 
~ l!l \JI) '1 c#t i.3L[\jf \3"1 \j q 'il l ~) <f; 'RT'R ~ 

~ ZnSB2 + 75 % ~(154. 2 9 ± 36.0 lJT. 

,rfc'flT'1c;lT) 3l'R ZnS0
4 

(177.2 ± 36. 7m. >rfc'r 
l'J'lR'IT)<f; 'Wl Tf 1 00% ~ "Cf>T >m'rT fcm:rT 
TTm \!IT I ~ Tf <r5' '4Tl/T TTm fcn ~ Tf 
mrtmr ~ 3l qElC'1 <f; ~ ZnSB2 ~ 

~ 1l1'1dlql'1 q;~,gc \!IT, ~ 4>C'lf<lM 

31 Ji ~ Cfi ~ c#t q)1'f ~ "Cf>T ~ «I '11 C'l fcm:rT 
~I 

". 
. c ......... ... 
. , ASa I 

'" 
. ,oSlIZ 

. ' nSIJ , .. . , <lSU 

. ,0685 ". .~H , .. .(idi4uotnlflN<~. 

~ 27 : m Fclc'l<lCf> ~cr€J~<l1 (ZnSB1-

!]?'&/0§R47 '&CT, ZnSB2 - ~RI(>fi'1 ij l llNi4'l; 

ZnSB3 (>fJ$RIPt~RI(>fi'1 ~. ( ZnSB4. ~RI(>fi'1 

WiIT.( ZnSB5 !!,<&)~~<l1 ~, ZnSB8~) 

3lR ~ m Fclc'lllCf> (ujT. 61<l 1\JI15: IfC!;cgtl) <f; 

~ tl Cf> I if 11 ~ 3lT -q fcl11'Fr ~ <f; ~ 'if<L~ 'l '1 

1R m ~fcm' <:X (fit m. mTI fcn m.) Cf> c1 iI q 11 

'iI'R' lfI'1'Cfi Fcl iI <:'1"1 ~ ~; ft.1 2 . 64-12 ( ft.1 

4 - 45-75( ft.1 8 - 50-77(ft.1 10 - 83-0( ft.1 

12 - 62-5 1R LSD (P < 0.05)] 



2500 b 

2000 

1500 

1000 

500 

o 
ZnSB1 ZnSB2 ZnSB3 ZnSB4 ZnSB5 ZnSBS 

~ 28: \3"1\W~<1 fWp Fcic'l<lil? ~CJi)R<l 1 (ZnSB1- !jMI/0&R4I c>!7CT,ZnSB2~Rt('ffi mn~ 
ZnSB3-('fI$RtPi~Rt('ffi mrrr.; ZnSB4-~Rt('ffi mrrr.(ZnSB5. ~~&)i'\<lR;!n ~ ZnS 
3l'Wff) £rRT 'ijep' IPlil? ~ \3('C1 Ic;'1 (~. ill. ~ fi'l. 'C'\T.) il?c:161q("j '6I'R 1'fT'1CI'i Fciil<1'1 

t fi1"1 ~ P < 0.05)1:f'< '15("(1,£0\ 3tfR ~ 61 

T(f'Gq' ~ 'llffl':!"l cf; >I"'f'ICr <nT 1fT 3!UI<r'1' fcl;<rr 7J<IT I 

qiUh:>r ~'If ~ tIRm~, '11~~\J';'lq <nT 31lm'1 0 I ~ 

\i1'1'1s;elI cj~"qftt<l'i <tr \i!tq ~ ~ ~ 3I'Wr 'S3iT 3fR f11'11~ 
trfilf<;r WIT 3fR cJ!i{; '"1/ >fIca c'lfl am C'frq; 3ll"QC1"'1' 3fl'T'ffi' cf; ai'fu<1 ~ ~ 3I'Wr 
~ WT cf; ~ \i!tq <tr Tf'if ~ \i1 '1 '1 s; ell '1 1 ~ '1;'1 q cf; 31 1 m '1 0 I <nT ~~ 3ll"QC1"'1' 

cj~"qftt<l) (100 ~.) ~ <ffi WIT 7J<IT fc}; 3Rcn ~ cf; ~ ~ 3fl'T'ffi' cf; ai'fu<1 ~ Tj 

cj~"qftt<l'i. 31~ ~ ~, BSR 1 1l'i 3fR f11'11~ ~ cf; ~ ~ <ffi ~ 
2, Co-2, ~ ~ ~ ~ WT ~ m ai'fu<1 ~ ~ ~ m I 

3fR '1<:1'11'1 WT cfurffi 0 _ 59.49 • cf; ~ 'll~~ ~EfiP ~ Rl '{i)'li .,.!<tl~e""'1"'lrq\!"'1 il?..tr 

~ I cj~"q<:1')1 BSR 2, SC 61, cj~"q<:11 219 llocd41if)i( OI ~<i>fif ~ ~'<fi 
~ -.:ffl't ~ <nT WT fim'1ol WIT 7J<IT fum ~ ~ cf; ~ <#Ie'1I\!1 il? <tr 

Cfj)Aj{Ij; 1$ Cfj >f >I\i!T. am ~ fcl;<rr 7J<IT 

m I ~ WT <tr '1<:1'11'1 cfurffi <tr ~ 0 -

t!ocii'Iil?'<OI cf; ~, '&r! <#Ie'1I\!Iq;' j ( 

LfC'1~ ~<ll '11 t!:s, ifC'I~~ "S:: I PI ftt >I~ <'I), fum 
WMil?I~ WIT 7J<IT m, ~ 

(05 fi'l 'C'\T ~ t'fi.) 3fR f{q"~fI :S (0.5 
"'Inn \Ill q '1m<P 'C'\T. ~ t'fi.) cf; ~ <r> ~ il? '{iiq ~ ~1iI1 

27.50 % t I 

~ ~ fih'1)cllufi ~ 'fiEiv;r -q ru~ m~ 'I0P ~ CR q'6q"1j~ ~ 1'i 
tEfiP <PT 311 q d '1 3m ~tfOT ~ (fTfruf ~ cf; (ffi(f ~1flUT fcl;<rr 7J<IT I ~ 
tIRm fCl>'1~<1Iu?1 cf; ~ ~, ~ <t>T fimfi'ld <#IC'1I~Iq;'i <t>T 0.3, 0.5 3fR 1.0 fi'l. <;ft. 

~ ~ Cfj)'1),)~ qfcrct{;~A'H cf; 3ll"QC1"'1' t'fi '\J1C'I ~ ~ fcl;<rr 7J<IT I ~ fcI;-Q' 1'f(1 

<nT 3!UI<r'1' fcl;<rr 7J<IT ft1 f1 J; ~ ~ <#I c"1 Ft I q;'j q;l '11 \!'il \ill 'I cf; ~ 
~ CR '11 ~ \i1 q cf; 3ll"QC1"'1' <tr Ril?l ~'I <tr ~ ~ I 'I I <r> I ~ QT<lT l'f<lT, 61 C1 i f$ 

Tf'if I '11 ~ \i1 q cf; 3ll"QC1"'1' CR ~ <tr mfror 1'fT'3IT3lT CR 1ft wm <r> I ~ WIT 7J<IT I 



~ --
Iff 11 'H I ~ ~ lJ'fEf'l 

-mnEf'l \JI I <14> cl -q til <I R'I 

m1'f \JI 1<l4>cl ~ 31Tws;lfClif) 1[Ci ~lfTl<l I s;lfClif) 

o~cl"l1 '§ ~ mit -crctT ~ 101' ~ cj'!lIq<.1'\ >RTI;T If ~ <'l<lR'1 100% if) 1'1 ;q I41 ~ ~ 

~ ~ (Pechi Parai Clove (PPCL) (1) f1CJ)cld l'i&if) ~ ~ 31'R xm ~ <IN ~ 

mT 101' cj '! II q <.1"1 cr.m '1 ;S I' II % ~ ~ ~ '<9: fclK:rr 1'f<IT I \JI 1;q CJ) cl If ~ ~ tMt ~ 

q;'r WI'1I": ar If '! II ~ cl fclK:rr 1'f<IT I ~ 'IT<IT 1'f<IT I ~ ~ ~ If Wl1flT 75 

I,,~f.r<ll - 90 ~ ctn ~ I 
\reX ~ 'l'fRd" If 101' 31 ~ 'll 0 I ~ If, 'II '{j'i Pill I \JIllI4> cl -q um lR 3T~ 

mT mer cj '! II q f(;j 1I1 q;'r ti il f% d q;x ~ 12 ~ ~ CJ) WWOl"l \JIllI CJ) cl l:JlG11T If ~ 

fcI;-m 1'f<IT I ~ If vft. c!lA1",)R14/, vft. ~ ~ (WM) ~ wrrm <FiT 3lUrlI'l ~ 

c)§<fcgc!lc/ 31'R cfr";l amm Sl\JIlffllli mfim ~ ~ cfr";l ~ crcn 101' tRrafUf fclK:rr 1'f<IT I 

t I vft. :p+it.wr ~ cfr";l ~ \3 q\JIq$n 3lUrlI'l ~ ~ ~ (f.l'Ir~) ~ 3fclTClT, 

ci'!lI qf(;jlll q;'r Ii"1M)\Jl"l3fR SlI~~Iif) ~, "ifR \3qim) <FiT ~ fclK:rr 1'f<IT, ~ 31Cfrfc; 

~ ~ tiuf%d fclK:rr 1'f<IT I ~ ~,101' 1 -.%T" 2 -.%T, ~ qRqcft ~ lR ~ ~ 

1l'!lI q<.1"1l'i ~ ~ qRqqqdl mT Rl~''lt11 ~ I '<'IlfTllI~s;lfClif) ~ q;'r CfiTCT"\J1'ffiT ~ cr.m 1 

;fcm"l'R'tl ~ ffiTI ~ tiUf%d c:T ~'IT Sl\JIR1l1i -.%T, 31'R 2 -.%T, ~ lR ~if)~if) ~ ~ 

\JI "1 "11": ar l'i f1 f?li f(;j t1 ~ ~ I q;'r CfiTCT "\J1'ffiT ~ I 3lUrlI'l ~ m.m ~ CJa-Ti 

ffFi'f'11Pirq ~ '<9: cj '! II q f(;j 1I1 q;'r 3ffil1 ~ CfJl'ElT 

m=m 31'R tTlfT n=rrw ~ ~ ti U f%t1 

Nr;;;,:,= ~ 101' cj '! II q <.11 q;q I "11;S, m ~ 
Fchf11'1 ~ ~ ~ tiilf%t1 ~ ~, ~ 

#t ~ ~ 101' ~ If c:T <IN ~ 

~ I 

\JIllI4>cl <PT ffllffOT 3l'tx 'i\.Y<li<fH 

~ fcIfi1r;, 1WlT ~ ti U f%d Ii if) fC:j ''IT \JIllI CJ) cl 

, <FiT ~ cll "i x l:!fu:rx If 'f,,;q i if) "1 fclK:rr \ill 
~ I ~cll"ix l:!fu:rx If ~ liif)fC:j,'IT ~ 

<g't9 Lf!tl ti t1 ffI;q i ~ ~ crrc* t 
\3"'11l ~ cr.m ~ m ~ ~ I 

(~ ~) q;'r ~ 17 W ~ ~ 
lR CfiTCT 1'f<IT I ~ \3 q -em q ~ "S!fffi"m q;'r 

3ITO <IN c;'15~11I 1 1'f<IT I ~ ~ ~, 'IC <FiT 

CI\iR ('dT\J1T 1[Ci ~) 31'R \JII Rl ?ll ('dT\J1T 31'R 
~) lR ~afUf ~ ~ I ~ ~ j;f~ c:T 
~ If '\j"q\j[ ~ ~ ~ If ~ '15t<l'i0j 

3tc'R ...,.gr 11lIT 1'f<IT I cr.mfCl, ~ ~ If, ~ 
(f.l'Ir ~) ~ gc;r'1T If, f11 '11 "lI XilC1 ~ 

~ ~ ~ CJa-Ti (2 -.%T, ~ ~ lR ~ 

~ m<IDW q;'r CIilC ~ 31'R 1 -.%T, 1[Ci 2 

-.%T, ~ ~ lR ~if)~if) ~ m<IDW q;'r 

CIilC ~) ~ '\j"q\j[ l'i cr.m ~ XilC1 ~ ~ 

fcpq' ~ 'l&lT (1 -.%T, ~ ~ lR ~ ~ 

m<IDW q;'r CIilC ~) ~ '\j"q\j[ If ~ ~ 

~ ~ I ~ ~ \fu:R ~ If, 2 -.%T, ~ ~ 

lR~~~~m<IDwl'i, ~~ 

~ .. 



gc;r'1T 4, "dT\Jf (3136 m.) 31'R W"" "'1"C (1286 

m. CJ\if'1"), "d1"\3fr (536 m.) 31'R W"" (548.50 

m. CJ\if'1") \Jil ~ ~ cr.m ~ ctr "ffism (205. 

37) ~ 1:flt lTIf 1 31(1":, 2 ~. ~ "CR "fflfr 
~ ~3lT ctr ~ cf; X'fl121"."'{1l~ <JaTI cf; 

~ 1iT'T q;l COlC fu; ~ ~ \Jill! Lfl <'1 ctr 
\jtj\Jf 4 ¢& st 1 

-qrc:-q ~if)ltj'i~ <tiT 11-ml"f qmt ~ 

\Jill! Lfl <'1 -q tj '1 if) I fct if) "Lfllif \3 q I G '1 : 

\Jill! Lfl <'1 ctr $1 Cl" rk' I 4 if) Fa '11 ~ q;l if>ll m 

cf; tjliif)Ifc:iif) \3(1ql~(1 cf; ~ ~ \3qil l~ 

~ if) R1 (1 fcnm l"flIT, "\J1'r 'i'fl ~ (1 if) '1~ if) 

t 1 ~ ~ 4 q\T '111~Rif) v;q ~ qRqqij 

~ ctr $1Cl"rk'l C!R 500 ppm "iii!:R"<'1" (2. 

iK'1~~~i:i~Ii:i<'1Lfl~'&i'If.1if) 3fI'<'1") 4 10 fi1'1cT ClcIi" 

~ "\J1TdT t 31'R ~ "Efl"G ~ rnm 4 
·.-j'llIR(1 fcnm "\J1TdT t 1 ~ ~ ~ 90 -1 00 

% tIiC'T 18 - 20 tlcT 4 \3cql~(1 (~) m 
"\JIffi t 1 \3cq I ~ (1 q\T ~ (~ tIiC'T cf; q ~ if) I q 
~ "'1"C cr.m \Jil ~ ~ q;l ~ ~ 3lc;rT m 
4 fl $1£1 if) mm t) SlIil' fa if) v;q ~ \3 cq I ~ (1 

~ q\T gc;r'1T 4 XNcI'ia:T ~ 1 "'1"C 31'R \Jil ~ -::l~ 

ctr ~ ~'1S1i~, "'1"C-\JiI~~ ~, 31'R 
\3 q ill R(1 ~ cf; "'1"C -c;ci \Jil ~ -::l~ cf; "dT\Jf cr.m 
~ CJ\if'1" Sli 'l' fa if) v;q ~ \3cq I ~ (1 m ~ 
~ ~ g<'1'1~l! ~ 1 \3qilIR(1 ~ cf; "'1"C 

31'R \Ji1~;1 ctr i:i~Rnif) :10 I q"l1 I, ~ cfc;r, 

31'1 fc:i <M R1 '1 31'R '1"\T ~ Sli 'l' fa if) v;q ~ 

\3cql~(1 ~ cf; "'1"C -c;ci \Ji1~-::l"1 cf; flligcYll 

~ 1 ~ ~ <tiT ~ ~ c;wr <:riO t fc)) 

<:riO 3N<'1Ic1fcR:J'1 fi<'{lOI (¥f"CR SlIfl'faif) 

~ \3cq l ~(1 ~ <tiT ~ 4 R'1~if)~ ~ 

43TA cf; ~ ~ 1i1i:iif)k1fcR:J'1 = ",1 

T) q;l ~ 4 ~ >Mlqif)l~ t 1 <:riO 

~ ~ t 31'R FciJxil'11 &NT ~ 

~1JfT~tl~~q;l~\jjf) 

~ \JillN,<'1 ctr $ 1Cl" rk'l 31'R Sl~'{if{j'1 m 
FciJ Xii '1'j cf; "WflI, J)fFf 31'R q;'f ctr ~ M 1 

"iii!:R"<'1" \3qill~ ctr c;[llIcf WT'l'T Xi. 800 

>rffr C<f (q:~ fl t) 12.3) t "\J1'r ~ c;[llIcf t 

~ ~311cM'1;1c flffi>l!(11 (DPPH-IC 50 = 

6.3 IJg m 1-1)1:flt lTIf 1 ~311 cM'I ;1c :rTf 
~l!~Rri(1 m ~ tffir cf; fi1~ 3!Ct 
fct<:rrftrq fcnm l"flIT cr.m q R1 e C -c;ci "ii~(if I 
qRlec q)if'lI'1 q;l fCll'1~fc:iif) fitlcCll'j cf; 

m fcnm l"flIT 1 fCh'1~fc:iif) '{1tlcClll <tiT 3lWrl 

C!R q il y~ q <'1 xfI ~ 'I &I ~ 01 fcnm l"flIT 1 ~~I 

4 ~ 1ftt3l1 <I'{1"1 ;1c "ffi<lT ctr q $ill '1 

lTIf, ~ fll i:i '11 fCl if) 3fI'<'1", ~ 'Q fc:i if) 3fI'<'1" 

fcrq~xire'1 '111~<'1 ~, Rri'i>11 ICso lWf wm 
8.361Jg ml-l, 11.361Jg ml-1 and 3.741Jg ml·1 

cf; "'{1l~ ~$(1~'1 DPPH x'<BCiRri'1 

SI c; ~i(1 ctr 1 

\3 tip tiC ,,0 I q"d I ct WI!.f \Jill! Lfl <'1 

31 Llj I '1 ' II <'11 ~ fi lJ f% (1 1JlT<TtI)C'[ ctr 
cj 'II q fc:il!l <tiT ~ cfc;r ~ 3th" ~ 
fi tl c Clll cf; ~ ~ '1&1 ~ ° I fcnm l"flIT 1 "'1"C 

\Jil~?fi 4 ~ cfc;r ~ W11""'I: 4.7 - 10.3 

31'R 7.0 - 23.0 % cf; ~ ~ 1 "'1"C 31'R 
4 CRC-26 4 ~ cfc;r ~ ~ 1 '-"',,-''''-



~ ct &m 26 '<1tlcih'j CfiT 1Ulljqui'1 '1IRllcl 3ITmfur ~ ~Tf lJUII~ll'r 

IT TJm Rri'1Ch I \ilIFcl~ "ffi;r ~ 90%"fr ~ qft- anru", (iffIfllGill ~~I'11 

m I ~ulljqui'1 ~ ~ ~ ~ '<1tlc ih'i ~ ~ 0,\~l!11 ~-Fcl~I<e 1f'IT ~ ct 
(1.97 -17.41 %), fif.101'1(9.92 - 51 .24 lfIt<:fI1"fr '1IRl1cl 3Tl'CITfur ~ ~ l<UIIR1111 

13 ~(091 -14.93 %), cl I il'M '1(5 09 - (~fit<! ~ \il111q)cl) ~ 0('tl Ic;Chd l q;'r ~ 

9 %), flllli)cl (0 - 20.22 %), I1liiR~Ri'1 3l'R ~C;~id ClWIT m I \il 111 q)cl ct ~ ~ 
5 - 26.69 %)3l'R ii~fi1Ri'1 (0 - 26.6 0q~c;1 3J1::61~l1d l (Rriqfll1 + cl liifi1' 1 fl ll1ft111i) 

~ I ~ I1liiR~ff1'1 (CRCM- ct ~ ct ~ AEU 9 (ii~'1lcgcll1 ~) 

3l'R ~ flillilcl (CRCM-15, 24, 27, ~ ~ ~ fit<! ct ~ AEU 11 (ih'l~ ih'I'i'> 

~ 36) ct "f1T~ \ilIFcl?\'1 "ffi;r ~ qiOill'1 ~) ~ 0qil l ~ ~ ~ TJ1? I ~ 

m 1"'1C ct"ffi;r ~ a. ~(7. 97 -21.82 fit<! ~ \il 111q)cl ~ ct 10fi Lffra1"T ~ 
fif.101'1 (26.6 - 50.2 %), 13 ~ (1.05 - II ~ ~ fi'r<f (ihl~Chh ~ 11~Wj~ ~ 

G8 %), cllii'1101'1 (4.35 - 8.64 %), flillilcl 311Rcgcll1 cjilll12i) 3l'R \il111q)cl (ii~'1lcgcll1 ~ 

- 20.44 %), I1liiR~Ri1 (1.43 - 20.37 ,!Chlj~ cjilll1d) ~ ct 4 ~ ~ ~ 

iiR1fi1Ri'1 (0.25 - 7.66 %)m I "'1C II 1f'IT 3l'R tRft ~ 3llmfur ~ 3l'R ~ 
cj~ lI qR1111 ~ qiOill'1 ~ ~ ~ ~ (¥1 Yl'lChdfCl ~) 3lj~m'l fcnm TJm I 

E
(CRCN-15, 21 ~ 28)3l'R ~ ~ fit<! 3l'R \il 111q)cl ct ~ ¥l ql'lChd("C!1 

(C R C N - 24, 27)1!ff I \ill 11 q) cl ct ~ CfiT l:!fUfc;r f8; 'i'>ChI q CJl!f II m orR fcnm TJm I 

3Jl=cl" ~lq)liicl II ~ ~ "fr '(9: CffiT ~ ~ ~ ct 3fjX1R, El II1I~ J\cl 3l'R 

~ ~, ~ "fr fi1RffcCh 3Jl=cl" CfiT 'lRY"~ CfiT ~ fcnm TJm I m 
60 - 86 % ~TT I 3R! '<1tlcCh ~~, qx(l ~ WAT II ~ 1f'IT II cmt#r ~ 
~, =«1RCh, 31lc;frq) ~ cllii11C1~Ch ];[!"Ql q'I'lChdCtl ~ ~ ~ ~ I \il 111q) cl 

I \il 111q)cl ct ~ II 80% "fr ~ ~ ~ "clTIP1 + Rriqfll1 (iOlcliFcl> <no ~ 

tffcC!l 3Jl=cl" crrc;fr q ~ II q R1 11'j ~ q iOill '1 11 iO Ctl 'iui "'1tf I!ff) ct ~ 1f'IT p H ~ ~ 
CN-18, 20, 24 3l'R 26 ct ~ II ~ ~ ~ ~ ~ ~ ~ I ~-Fcl~I<e 1f'IT 
cj~lIqC1"1 CRCN-1811 WIfm fi1RffcCh 04~dl ~ ct 3i'~Ch~ul "fr ~ fi'r<f ~, 
I!ff I "'1C 3l'R \ilIFcl-::l~ ~ ~ fi1RffcRi'1 ~ (Fcl>fll'1'i ~ ~) ~ WAT ~, "ij"Cf\iI" 

~"ffi;r \lRT ct ~ cj~lIqC1"1 CRCN- 76 -97 % "d"C!l ~ II fliOll1dl ~ I Fcl>fll'-i'j 

m't QiOill'1 q)1I1i~t'lChcl 0tli'PI ct ~ ct ~ II ~ ~ ~ fcIfB"l ~ ~ 
\:AcT cj~lml1 ct ~ ~ ~ ChI~~Ch '4t ~ ~ ~ ~ (15-30%) ~ ~ I 

ct ~ ~ ~ ~ ~ fi1Rffc <mfi'I ~ ~ :J;Ul ch11 ~ ~ <3Iffl ~ "'1tf 



f , 

\jj llOllliC'i 1f, ~-Rl~I <e 4)qCfid~'i 3fR BMP ~ 1f 10 - 25% ~ ~ ~ Tf{ 

cf; ~ 1f 1flT <liT g+6<i'i 1'1 (~ ~ ~ 29) I RlH 1I '11 ~ 3l'Rt ~ 1f =~I 

+ ;S~C1'I'i l ilC:) ~ ~ ~ fibfl l'11 ~ ~ ~"eN BMP <liT 6i '~ Cfi'10 1 q)'(" 3Tm 1) 

~ ¥AT 1f \3<1\il 1f ~ ~ st I fibfl l'11 qtf 1f Xi. 30000 - 40000 ~ ~ ml{f 

~ ~ ~ ¥AT 1f, ~8:'fUT cf; G'RR \j q'il I'1 ~$l lf.'I Cfi-fibfl l '1 ql '1'ft1RCfi ~ • 

~ ~ ~ 1f 50% ClCfi \3<1\il 1f ~ >lfir8:'fUT ¢l14IR,1C1 ~ ~ ~ filRrR 
~ ~, ~ fib ~11'11 cf; ~ 1f ~ Rltti l'1 ~ ~ ~ (ftr?r 30) I 

12 ,------------------------------, 

]" 10 

~ 8 
"tI 6 
Qi 
:;: 4 
.c 

~ ... 2 

o 

• Nut . Mace 

T1 T2 T3 

~ 29 : \i1 llOllliC'i '* "IC 3tR \i1 1 R1 ~~ '!:R \jqillxl <liT wwr T1 . 'f1Ci~ ~ ~ 

T2 - BMP + (~ F\iiqfl'i); T3 . fibfll'11 ~ ~ (FP) 

'1<6l<pd ~ vl1Jl"l'fi Tll~ C1'If.11Ol 1 1:j)f1"(1' cf; ~ cpfiIT ~ ~ 
itC'i I 'i.~, Cfi~f6IC!l'I ;g 1f 'ifl 1C'i I ~ (~ ~ fcnm TJ<lT ~ 700 fin. lJI. 

fit'<\, ~), "il"RT (i5 lilf¥l;g ~, CO-3, CO-

6, ~ ffi''1C'i >rm, DHN-6), etc; ~ fin. m. e 1114~Cfi I cr.m 70 fin. m. cf;<;rT 

(e 1114) Cfi I), 'l/i"C'i' ~ (cf;c;rr, ¢I'1I'1If1) cr.m >I'J't<f ~ ~ I -aR TfTi'f cf; ~ lFl'i 



~ 

~ ~ TTIf ~ 3970 ~ ~ 14 fi«w I -m-~ 'l'/Tif3':fT-'l=JTI'I3Tj'l1l 1 ~~ I Cfl ~, 

CflA:j)'R/<mG~cf;~~ 12 c;'f 3114 1'1 !bC'l I, Cfl'1ic:Cfl -.f 10!' '~-llx1'N>xOI ~' 

lTTlI $[x m'<f fclmT TTm 1 crt 2017-18 ~ fcl>m 1f1lT I ~ C'l1~-4l -m- ~ ~ 

~, ~ cCi if d ~ ];[lJJ"fc;fr cf; <:!CCflT x'1 14 fi 'N>x ° I Wtm ~ -.f 3"ffcp \j q Cfl X ° I ~ 
~ ~ <lJT "C1Tl1 "lIT'('[ fcl>m 1f1lT 1 ~ tl', ~ fip Cfl l;g'l '1 ~, Cfl l;g'l '1 ~, Cfll;g'l'l 

.== ~ (<PT<'ft fi'I"'4, 3lGXcIi 3l'R ~) -m- ql~~x. Cfl l;g 'l'l ~ 3l'R 10!' ~ <ff'rc 1 

~ 3l'R f6cft -.f iftfclq; \j(q I <;'1 ~ ~ fi'I"'4 -m- ~ ~ Ilfi 'N>x ° I Wtm ~ 
q;r ~ Fclsn"1'1 fcl>m 1f1lT (~ 31) 1 -.f ~ tM~, CfC1lpj' l Cj)l'[ ~ <ff'rc 3l'R 10!' 

~ -m- Ilfi'N>xOI 3l'R ~ -m- ~ ~ t41~xC'l ~ ~ \j qCflxol ~ tl' 1 

14 fi'Ni x 0 1 ~ ~ C'l 14-Ji 3l'R ~ fi'I"'4 -m-~ 

~ 31 : ~ "RlTC1T ~ (~ fi'I"'4, 3lGXcIi 3l'R~) -m-~ ~ ~ f6cft -.f iftfclq; \j(q IC;'1 

~ -m- t)$n <PT Fcl '1) "1'1 

G I C'l il'l;fi 3l'Ix ~ ~ i; I ~ q I' C'll fl fl'rct> 
IfIlffiT 

fte;m" cB<:R ~ ~ Pi '1 C'l 5T\3"fl cfi ff1 ~ tl -.f ""IX 

~ -w;r <PT ~ wffl ~ Pi4T3id ~ 

qC'l14-Ji 3l'R C; 1C'l-4l41 ([I'.l[ C; 1 C'l-4l'1I -~ fi4l\i1'1 -m-~ 10!' ~ ~ fcl>m 1f1lT 1 \jq~)Cf\1 

q'; fB~ 3T<t -.f ~ ~~ it ~tl;g I ~~RCfl filOl)\i1'1 ~ l=Irn -m-~ (f~ \j q"1I~1 <PT fctcRur 

&-TlmT ~ ~ 1 m 3TCflT lR "Cfl'RltT, ~ it d l ~Cfl I 9 -.f fGm 1f1lT 6 1 

-­~ .. 



ISO toOl:2OOI 

lIiI-~._ "'"'" """,..,mn. m.w. ~ _ -... 2017·201 6 

-.!... ...... 
('I I ~ '" I 9 : 3TCIil <it -.:w;rr <liT fmRur 

~"ft. ~ 28 ~ <IiT~ 

I ~ f5fc1;<'1 ~ W1RT ~ (6 "ft.) (~-"I!fcr ~ 1 ~. <'ft. 100 lJI.mR CI\Wf) 

~ 
J STZ • <'r l;ffif -wn (5 "ft.) <liT • qn:J QffilT ~ (~ f5 fc1; <'1 -

II .~ "I!fcr ~ 1 ~. <'ft. "I!fcr 100 lJI. mR <I\iR) 

STZ ~ 1J\! • Wft -wn (2 "ft.) -q futm q CR1~ere I ~ 
trrm 1fm . "I!fcr ~ 50 fit lJI. "I!fcr f<l> lJI. mR <I\iR 

STZ ~ 1J\! • Wft -wn (2 "ft.) -q futm qCR1 ~ere II 
III qn:J -.:w;rr ' 3 · 

trrm 1fm . "I!fcr ~ 50 ~. 1JT. "I!fcr f<l>. lJI. mR <I\iR 

STZ ~ 1J\! • Wft -wn (2 "ft.) -q futm qCR1 ~ ere II · 3"' , trrm 1fm . "I!fcr ~ 50 ~. lJI. "I!fcr f<l>. lJI. mR <I\iR 
f. 

STZ ~ 1J\! • Wft -wn (5 "ft.) -q ",ff<l4~'1 qCR1 ~ifc ~ 

.~ 
IV \TIt! ~ trrm 1fm . "I!fcr ~ 150 ~. lJI. "I!fcr f<l>. lJI. mR <I\iR 

STZ ~ 1J\! • Wft -wn (5 "ft.) -q '<'II~~'1if<'1l'1I~ ;S ~ 
V ~ 

trrm 1fm . "I!fcr ~ 5 ~. lJI. "I!fcr f<l>. lJI. mR <I\iR 

"R -wn -q ~«.1\i11c1'<11~4'1. ~ oimfr:fl<1 ~ (150 ~. lJI. "I!fcr f<l>. lJI. ~1fR <I\iR) <'r \11fflIf. 

3lJqer. <it ~ ~ • WT Mffi fclurr 1fm I fclurr 1fm 2lT I ('II ~ '" I 10 -q <ffi ~ ~ f<l> 50 

~-III ct; 3i<r<hf GI<'I<i~.,l GI*jH-~ '<1<11"1'1 1JT. "I!fcr f<l>. lJI. mR <I\iR <it c:x <'r G I <'I i\').,"1 

<it ~ ~ ~ qn:J -.:w;rr ct; W\1T ~ <liT ~ ~ qif'<1~ifc ~ ~ <'r '<'f(I ''t.q;'m 28 fG 

3l<Ii ~ -wm- ~ I ~-IV ct; 3i<r<hf GI<'I<i~"I- -q ~ lIT 1fm 3!~ <ffi 605 mg d l·1 mR <l' 

~ '<1 <l1 "I '1 <it \TIt! ~ <liT ~ -wm- ~ I <'r ~ 95-0 mg dl·1 lIT 1fm I ~ >r<llR <'r. 
W1RT <R;f<;r ct; 3iwhf wf'r<;rcrg3lT-<itgwrr--q. ~. lJI. "I!fcr f<l> lJI. mR <I\iR <it c:x <'r ~ 
~ f.'m'?!ur ~ ct; '<'f(I ~ ~ -q \N'i'IR <it futm q CR1 ~ ere <'r '<'f(I ''t.q;1 '<1 «IX ~ 1 

~ ~ ct; ~ <lJl1lft Q$f ~ lTm I \)of ~3IT mg dl-1 lIT lTm. 3fR ~ 'IlG GI<'I<iH-"6( 

ct; '<'f(I ~ mxT -q ~ fl'rwTc(p< 0 . 05)~ '<1 III "I '1 <it \TIt! ~ <'r '<'f(I ''t.q;1 '<1 ~ 1 

lft. ~ futm q CR1 ~ ere I 3fR ",ff<l4 ~ '1 q CR1 ~ ere mg dl-1 lIT 1fm I 

('I I ~ '" I 10 : \N'i'IR ~ ct; ~ '<'f(I • <t q> I '(1 mxT <liT fmRur 

~ 
'<'f(I ~ (mg dl" ) 

'IlfOlT f<r;r ~~ <it~~ 

• ~ . I (W1RT <R;rn) 103.67 ± 4.19 104.67 ± 6.86 88.50 ± 1.67 

~. I I (.~) 605.00 ± 1.70 340.60 ± 49.37 335.40 ± 67.30 

futm q CR1 ~ ere I 438.00 ± 85.00 162.50 ± 13.50 95.00 ± 5.00 

~ . 11 1 
'" ff<l4 q '1 q if'<1 ~ ifc 604.80 ± 0.97 245.60 ± 48.44 200.80 ± 60.4 

(qn:J -.:w;rr) 
futm q if'<1 ~ ifc 497.50 ± 107.50 171 .50 ± 14.50 134.50 ± 2.50 

~ IV 
'" ff<l4 q '1 q CR1 ~ ere 491.80 ± 62.58 274.00 ± 100.77 152.60 ± 40.1 

(\TIt! -.:w;rr) 

~ V 
'<'II ~~if<'l i '1 1 ~;S 

(~) 
499.40 ± 47.95 168.40 ± 47.17 138.80 ± 3.78 

52 f 



~3lT ctT Wf'TI l'i ~ f.'I 4'51 0 1 ~ <f; 

"fi'R1:I ~ lOl'rQ;lli<'11'i ~ ~ 3lR ~ 
~ <f; ~ $1c'l~I('1 (M) 3lR ('l'r 

~qISl)tH (~('1;g)~('1) m l'i CIlfCIlT ~ 

1'4. 1lT. mTI fiP. m. mR CI\if'1) fGm l'fllT m, 
\f'1'<f; M m l'i CIlfCIlT nl ~lqC (p<0.01) ~ 

~ 1 <; 1<'1-41c?J, <;1('1-41;j'J -~ {111)\i1'1 (50 1'4. 
lJIl[ mTI tlP. m. mR CI\if'1) <f; furrc;r ~ Cffi ~ CfC 

Cfm 150 1'4. 1lT. mTI tlP. 1lT. mR CI\if'1 ctT \3T-'tI 

~ ~('1;g) ~<'1 m em- CIlfCIlT Cf)11 ~ ~ -& 1 

p<0.05 3lR p<0 .01)~ ~ (t1I~$1 11) 1 

~ "4>T ti ll~ \i1 '1 (150 

4>T fctqxur 

TC(mg d~') TG(mg dl" ) HDL(mg d~' LDL(mg dl" ) 

83.47 ± 7.72' 71 .28 ± 7.77 68.57 ± 7.67 0.64 ± 4.10" 

111(. f.'l<t;rur) 130.48 ± 7.37 115.70 ± 25.44 76.68 ± 9.33 30.66 ± 7.56 

fti1rR 99.15 ± 8.25 90.10 ± 8.50 82.20 ± 8.00 -1 .07±1.45' 

fti1rR 
100.7 ± 10.25 76.787 ± 8.75 84.82 ± 11 .04 - 0.14 ± 4.47" 

79.61 ± 1.30 52.70± 4.30 67.86 ± 7.05 1.24 ± 9.21 
II 

74.48 ± 14.76" 67.08 ± 21.41 68.42 ± 10.55 -7 .36 ± 6.56 '" 

89.56 ± 10.01 ' 59.78 ± 7.38 76.20 ± 7.78 1.40 ± 6.16" 

"'q~ If1I11 f.'l$ 3lR (i[e10 I Sl~q'r 10lljCIO\'1 "4>T-wWr 

WI 
3l'fctxtfqh;-l:r f.sp. ~-;fu;rT <f; 'Q'fu 

Im=rm ~ "4>T ~ ~ Z);fu;rr ctT 

lJfffi:IT 3lR C!'1T x1 iM"I1 f1 zA'l q 1 ° 1 Fc1$ 

em- Fc1<i1 fV1t1 ~ q<L~lRlll1 -3l1<Ril41<Q11 

_ = ,., ~ ~ \Jl"lqlolFc1$ Fc1gifti'i ctT 3R~ 

'{ilq x1 ~ ~ fft <'1 f1 Sl\i1IR111'i <f; '{ilq 1'i ctT ~ 1 

JR1fNi ~-Fctfu!'C Gl Illlil1X'i fl BCF1 

(CGGGAGGCAGCAGTAGGGAAT)3lR BCR2 

(CTCCCCAGGCGGAGTGCTTAAT) l'i WJ'l1lT 

546 bp "4>T ~ ~ '4TllT l'fllT I3TI JR1C'N1lr\i1T. 
<f; 16S-23S rRNA ~c~Fc1f.'i 11 ~ <f; ~ m 

(f<BI 32) 1 \J'1CI>T 3IT'l -3l jW 11 ° 1 fclR:rr l'fllT 3lR 

\J"!l'i x1 rrt ol JR1f1 'H 3/7fif(1)~fcIq<bR1il'H x1 
99 IlRl~It1 ctT '"'ffit(>'ll)c I'S ~ ctT {1~~<1t1I 
~ctTl 

Mr-ffi <f; ~ '0 Fcrs;T ~ <f; ~ 
~(>'ll i $ '1 fclR:rr l'fllT 1 ~ (>'101 i $ '1 ~ ~ 
l'i x1, 'f1T([ Fc1gifti'i l'i > 50% x1 ~ 
~ fclR:rr l'fllT 3lR VREN1 (~ 

em-~ x1 ti ~ 1%t1 fclR:rr l'fllT) 1'i 

"4>T ~ ~ ~ fclR:rr 1 



~ cf; ~ ~ q\t ~. Cf'lT Cf.1.TT 3tR ascospores cf; 3lICflIRq\')~ TIT ~ 
~ <l ~ "Cf)CfCf) ~3lT "Cf)'r Fcl~Wil (l fcnm tN. Q\5il l"1 ~ ~ ~ <l 

"'l<lT I FVREP1 3tR FVLEP2"Cf)'r t9~;gCflx. ~. cf; ~ 1f q\t TTIf (fu?r 33) I 

~ <l ~ -;fA-f4'I,<,c'I~'1 ~ I asci 

(j)CfCf) ~fqlfi l ~c cf; Asci ,oa ascospores % FVREP1 ~ 1WT If) 

m 33 : (j)CfCf) ~fqlfi l ~c cf; Asci ,oa ascospores % FVREP2 ("ff<ffi f.'rm;rr 1WT) 

q)l'1ICI~l'1 ~t)'wilre<tir <tft F fi1J;t IiIfq \j(qIR(l m q\t X'f!f!l1ffi CIlT Fcl~c'I~ol 
~ \Jl"lqloIFclCfl ~;S)lfi lll cl 3T~ VSEn2, 3!Ul<l'l fcnm "'l<lT I ~;S~lfi l llreCfl iif7I';;r# 

VSEn8, VLEp2 3tR VREn1 cf; 'CfR x-rcT~ 3!Ul<l'l q\t TTIf 32 1I\J1IR'1~)· 1f <l. 

Fclgcm'i cf; q~l'1IClilC'f\. ~ ~3TC'f ~ VREp4, VLEp2 3tR VREn5 "Cf)'r ~ 
cf; ~ ~~'I\J1'"1Cf) CIlT ~ ~ ~ gwrr 1f IAA q\t ~ \;)vq lfr';IT 

"'l<lT. CIlT Fcl~c'I~ul ~ TR-"Cf)CfCf) TJWlT cf; m 1f ~ ~ "'l<lT. \Ill VREn1 

~ fcnm ll<TI I ~ ~Rt('1'<1 Fclgcm'i q\t~. ~ ~ \j(q IR(l (12.44 1-19 m101 ) 

3l'j~f4~'<''1 f.sp. ~ cf; >Ifcr ~!f!l1ffi ~ I ~;gT11iTllc VREn1, VLEp2, VS 

1f 3im w:rr "'l<lT. 3tR ~ ~ ~ 3tR VSEp1 1f SA \j(qIc;"1 !f!l1ffi 

VREn1 (54.11 %) 1f Cf.1.TT ~ 6IlG VLEp2, "4Tt TTIf Cf.1.TT ~;S~lfilllc VREn1 1f "l:IO 

VSEn2 10f VSEn8lf W1m: 48055 %, 26 ~(11.21 1-19 mI01 )"4Tt TTIf I ~~ 
% 3tR 23 % ~ ~ ll<TI I \j(qIc;Cfl \Jl~qIOIFclCfl ~;S)lfilllC~ ~ ~ 

uj)qlulrcJ", ~6l~ct° ~ am 1Jh.J ~ q\t 3flTTX" %:T tN ~crtlR~C'1 ~ 
1rllflW'l 3TTff-"Qm 1frC'1T ~ CIlT ~ 1Ic;~fd 

\Jl"lq I 01 FclCfl ~;i'llfilllc?i cf; FclCflIfl');C'lCfl ~ 
cpT \J~ ~ .. ;gh;u_"C(~cp 3T.~(IAA), 

<lfufllll~cp 3T~ (SA)3Th- ~-xrq;hx-r 

~~o &NT \j(qIR(l fllll;gxllfih) -q 
/ Fe3+/ ~CffiI~fllllC'1 ~ ~ 
<l ~ m'tf "Cf)'r q\') c'I c"l 'l'd fcnm 3tR 



<nR ~ ~ <lGC'lCf>x 1fu;rr tt<jQff"C "ill'<" 

I 0 \ll)qloIFclCf> Fcl1Cfu'i Gm \j(q l ~d 
~~ cBT wpfc'r "Cf>T 1°lljqol'i m 

FeCI3 -be, e~ I \111~1"1 -be, Arnow's 
"d1m Shenkers -be ~ ~ I ~ 

"Cf>T Shenkers -be <il >!fu q'IJiFeq 

Tf"m, \J!'r ~ ~ crmrr t fcn \j("tll ~ d 

Cf>1<lIFcM~e ~ xf ~ t I 

~~~wR<t~ 
-rl'4)If'R;~~OTTI COT ~ 'H><ti I ~ 

~~<l1 (r<B~e m'GT) l'i ~Rt"NI xm, 
\ll) 'I Fclt11 C!5T ~ <il ~, f.'i9 ~ R'sl d 

<il g'i '6<& I '! "Cf>T w:rm fcnm Tf<n : 

10 mN, 'l~cRlff 10 mmN, fl1'!f.ic:1('1 

'C'lliiRi'!IC'l10 mM, 'C'llii~'i 10mM, 

~= 10mM, ''i<f)'Iff 10mM, "I1C'C)ff 10 
,>\- 201 ~ ~RI " 
->fIX 10 1R qlC'1iiCi'iliiC'l qliixlC'llii'ill'i 

WIffUT fcl;I; ~ ~ g'i'6<&I~'i l'i 
'('1lii fi~lC'l 10 mM ~ lj}11~e'5 ~ 
1:jir:!c;fliJ'1 <il ~ ~RtC'l'li xm, cBT 

\ll)Fcl"d1 >lG~ld cBT I ~ <il 60it ~ 
wrnt <il ~ ~ m ~ Cf\m '!Iff 1<lf.'iCf> 

~'C'lliiRi~IC'l10mM~2.1 x10B 

ml-' xm, ~ I 3ffi:, ~ '(l'GTT 'C'lliifffXIC'l 

mM C!5T ~: x-rcf.wo <rl'OCf)' ~ "d1m 

<il WI l'i 'IIT'iT \iff ~ t I 

"'~C'l)" 1R "1l'tflufl'l)" am- ~lll ~ 
(f\!.IT 1l~d'l",~01 

~ ~ l1C'll~ifl 
Cf> 14m"l <il ~ l'i, Cf>'I'5I:J> ~, 
l'i 'i1'tft"1~q'i 3l'R "( frIT <il3WlCA' <il 

~ l; C'll <1-4'1 (l'GTf ~ cnrc;lT fi'r<f CJ1tm'l q ° i'i 
"Cf>T ~ fcnm Tf<n I -wrr <il 3WlCA' 

CfH Ie Cf> <il cfR ii C'll <1-4'1 ~ (~ 
3l'R 1!CIJ cnrc;lT fi'r<f ~ (Rwi 'I <j'(i) 

<liT 'l%T ~ fcnm 'T<!T I ~ l'i 
~ "()<r 3WlCA' ~ <il cIT "(~ 

1(Cf q <II 'i I '5) l'i ~ fclRrr TT<lT I 

~ l'i, ~ fi'r<f 'ct~ "Cf>T 3TJlffi'i 

15 - 25% cBT 'i\Tq 'GTT I Cfi)~<11~1"1 <il 
<ffiT ~ Wr (cnrc;lT fi'r<f l'i) ~ ~ 
~ cIT Fcl1Cfu1 ~ $1<;'i<; 'Jl'.icIJ finm 'l'm, 

3tR ~e'!'i('1 ~i,{1mIii&S ~ (31 I ~t'I<;ff) 

\(Cf P ~ (TUB)\ilR anrr COT ~ (l'GTT 

3FJif)""IUf fci;'l:H TT<H I 3f"lT q;-tfu"<rt~~'1 

>I \111 Rl lJ'i <il X1T'GT 3l'jW"I' g<'1'"'iT l'i ~ 1:!I<!T 

'l'm fcn 'il'i'CfCfi" dPI4)Rg'"l m((}cCf)),,1I \(Cf -m 
'C'l)$4)N)?14)03'1i ~ f.'iCfied"l WI l'i ~ t I 

3T"G"XCfi" am-~ 
m <il q~I'iI'5 m, Cfi'ikCfi <il ill"lI'll\i1I'i'I'! 

\(Cf l'f'w ~, 3liu ror <il ~ l:fCi pwrr 
~ (l'GTT tJ<:>i'II'i1 <il f.'i\JlI"lI<lIG l:fCi \Jl' I ~<1IC'l 

~ <il ~ 3l'R ~ \j(q I GCf> anrr <il 
53 ~ l'i 'ff'if1ffUT ~ TTq I 3liu ror 3l'R 
tJ <:>i' II 'i I l'i ~ ~ ~ l'i ~ x'l<lT "Cf>T 

3lT4'd"'i' ~ ~ (60 - 80%) '4'T<IT Tf"m 3l'R 
~ (fumr 1 0 - 40% <il 'i\Tq i?Tt (~ 34) I 

~<il~~$~~~~,~ 
~~'!lii\JfI"l ~WT~'{!?!1'~ 'il'tft~q "Cf>T 

fiffi£l ol!lTID...!I1lT I~Wr qfr (fumr 

~ ~ 1:ffif ~ (37-5%) 3l'R ~ 
(fumr cBT t-:n 5 - 35% i?Tt I ~ l'i ~ 'lio 
Xi?! l' f.'I (filC'l)w;)t5I$:' $ rtCf)7frrtc:.Q "Cf>T ~ 

~ (42 -4 %) LJTm 'T<!T 3l'R l;X'r {1I"I 1 r<1 cfR 
1R \R anrr l'i LJTm TT<H '\J1'5T '! I ii \111 "I l:fCi ~ 
XWl w-r 3lT4'd"'i' ~ 'GTT I Cf> 'ifc: Cf> <il l'f'w 
3l'R ill"llxl\Jl'i'I'! ~ <il ~ \j(qIGCf> af:IT 
l'i ~ TTq g'i'!I~-n~I<I ~ l'i <ffiT ~ 
'i1'tftc61e (Ri1,{i~ mN 1R 'C'1TC'1"-~ ~ ~) 
"Cf>T 3lT4'd"'i' l'TI>'i LJTm TT<H I ~ "(fl ~ 
fi i:l f6d ~ 3l'R 31G'"'!'Cf) <il fi mf.'l d ~ 
~ ~ ~, <lAT 6/1$qJ(4R'Ii ?)'lif;;Ic:.I, 

fF),ilR4'"1 3!'f<r<tl'(l.l)'<'7f, f/l),ilR4'"1 1}\ifffi, 

ChIPI4)Rg'"l 'C'l)ipiJN1ofJ~ Cf))tadRg'"l 

ctJfJHw ~ C!5T Fcl <1)f\,1d finm 'T<!T I 



34. 3li<r ~ 3tR ~ C'i 'II '1 1 i'j ~ ~ 1:ffiT "Q6<IT (a) 3tR ~ TIrr ( b) cf; C'f1ffUT 

<I>ll'It fl1-rf 31lx ~ <J>t :! <lHfI '1 ~~ H)P! qH 41<:7 (II S R -E P F -16), \ill l;[Cl> 

CfTC'fT 31 ~ <6l ~C'f ctl c~ fCl C'1 ~ t afR 3fGXCfj (II S R -E P F -1 7 

«liN I ~ k CIi) ;S I '1 -.l ~ ~ x:malUlT cf; fim ITI <1 ~ t , afR ITIITI ~ R'l l """"c;:s;-;5'm;'T:= 1 

~ l!l@'1IC1i ~ ~ (mm) ~ ~ (IISR-E P F- 1 8)~ cf; l;[Cl> cB'\c vr,1 = ",1 

~ ~, \ill 3fGXCfj afR qm;ft fif<f 1:!RWI em q;qq; 'CIiT Il JlI!!4) CIi~ ° I f<lurr TJ<lT I I 

jClifl l'1 Q§'i! I<1 1 t I ~IPl cmfli~, CIi'I;S I'1 (N >;r\IIT. (1ISR-NPV-05) , \ill ~Cj) Xiitf ~ 

12p 25.11 2' E 075p 44.676')-.l ~ om~ '1 6¢"cl'!:of l;[Cl> LRI1afi omjT;;;ftq t. ~ 
'CIiT 'I"fO'1' jClifl l'1 LfT<!T TJ<lT I 3fGXCfj afR ~ "1Rl'C'1<:nQIc1~~:l?)ql 'Nfl em f<l11)fG1<1 

fif<f tN ~ &NT ~ ~ jClifll'1 ~ ~ 1f<OIT I SpobNPV - 31HITC'fTCfT<lC'f cf; 
'CIiT fi m ITI <1 &l?r cf; 31Tf1- tjffl cf; &l?r ~ f<lg;CfC1 ( II S R -N PV -04 )em ~ <TI':fM I 

3lUf<1'1 f<lurr TJ<lT I 3lUf<1'1 -.l ~ LfT<!T TJ<lT cf; ~ cf; Xiitf -.l LfT<!T TJ<lT I q 111 '1 1;S 

fcn ~ Xiitf ~ 2 - 3 ~ crwq cf; ~ ~ l;[Cl> ~'i!~,~",M~;s ~ ~ em &..iT-:l1 

TN em ~ ~ "i!C ~ ~ t afR '¥T ~ f<lurr TJ<lT, \ill 3fGXCfj >Rlo ~ 'CIiT 

em ~ ~ ~ 'g I ~ ~3lT * ~ ~ ~ I qm;ft fif<f -.l \iI'1q{! 201 8 cf; 
cf; ~ 'CIiT 3l'fmr Cf\if'1' 6.67 to 76 m . cf; ~ 'iPT'ff tN l;[Cl> ~wCli)R ;s ~ 
<frq afR ~ ~ ~ ~ 5.19± 0.09 25 '1 1f\;f'1C'1 llTC'1' fimlTl<1 tffi'r ~ 3 -

f1'r. ~ ~ ~ 4.16 ± 0.11 f1'r. ~. ~ I m) Cl>T 3lTCf(l'1 ~ f<lurr TJ<lT I riorr~:d 

~ ~ (m ~ IJitN 'CIiT 'l'fTlT) ~ ~ ~ cf; m afR ~, m cf; ~ 

10.1 ~ 125.4 f1'r. ~. afR ~ 6.4 ~ 55.9 ~ cf; ~ <OfT ~ ~fClCN1 tN 0lWIT 

f1'r. ~. cf; <frq ~ I ~ ~ cf; w em 'WI ~ t I ~ 
qftc ~II\iI'1 if>r (fl!l1 ~ 3Rl III <p Rl if> ~ 3 - 4 m 'CIiT ~a:ror ~ ~ 'g I 

~aIT <i>T 'f1<flffUT m ~ m 'CIiT ~ ~ ~ qffi t 
~ ~ (qm;ft fif<f, ~C'1I11-q~ , 3fGXCfj, ~ 31lx ~ i( 1 ~\iI) ~1R 1!GTaIT 

~ afR \il IW/J C'1) cf; '11 ~~ q\) c) cf; II I l' If! CIi ufi if I 0 I fcl if> 'I RI f<l> <l i 
~3lT ~ ~ cf; ~ 16 '~ (cffi;r cf; 4I~CIi 1[Ci Cli I11 f(l1C1i -.ri'lqlolfc)CIi I IIf!Rh11l 

q 11 1 'i1 ;S afR CIi~ fa! CIi~ ;S ~ afR CIi 'il c! CIi Wi $I ~ cf; ~ 3fGXCfj 1[Ci ~ tN ~ 
cf; i'jJ) ;S I '1, 'i! I '11 ~ I \il l 'i'l ~ 1[Ci i!fw ~) ,,~fffin:erffi ~ Illf! PlI~:priT ~ ~ 
-.l x:ma:ror ~ ~, ~ ClJC'1'kIM c\'f.1 ~ I ~ ~ ~ q;qq; 1[Ci ~crc?iR11 1 =~,c ... 
cB'\c ~) II \iI'iCli ~, 31mcr J/)c:f:jH(0:'P2/1 'i 1 ~~)\iI'i ~{!CIi~O I ~crc?iR11 I , ClJI=N>c fctR<fcli1 



~lliCl?I;S'"l1 1;[Cf qfcf(!"1~'"Illifl~fl flCl?xlfl1C1? fltOfi<i"l 1W.lT TTm. 3ffi ~ 9 

<!iT ~ f<nm TTm I CI?"1kCl? fl" (il 1'"Ilxl\iH' I X. ~) fl" fi!Ol~d ~ ~ ~ 
"TIT ~ ~ ~ \i\')qIOI~CI? ~ ~ V1~qIOI~Cfl flfihl1dl 27.4l-1g fluorescein 

"Cf)Cfcl). ~ili'IRl1l 1;[Cf qFck"1~'"IlliMfl) g-' h-' '1!{ ~ I 3ffil m <f; ~ \3cqIGCI? 

Cl?ll1lf11Cfl V1~qIOI~CI? ~ ("1lli~hl"1 anrr fl" fi!Ol~d ~ ~ ~ '4T '1'lJJ'i'1 

,.,9r;,= ~ili'IRl1l. 'lJ1%(! ~&ll1C1? ~cR'iRl1l tO lli)'?IC'llliR'lfl GX ~ W1R ~ '1!{ ~ I 
S:1 ~CI?);S '"lI) m 3l1WP 1W.lT Tf<lT I ~ CI?'lftlql'$I~. ~ fu-R <f; ~ \3cqIGCI? 

fl" '1Cfl8id !<R'lPI~ ~ ~ ~ ~ anrr fl" fi!Ol~d ~ ~ ~ '1'lJJ'i'1 

q~l1IR'1~(! ('1 'lJJ'i '1) tOl~)\1'IC'lI~R'lfl tOl~)\1)C'lI~R'lfl GX '1!{ ~ I fll'"ll"ll x;;q fl". 
qJt ~. uIT 3ffil m 3ffi Cfl"1kCl? <f;~ ~ <f; "TIT ~~. Cfl"1kCfl 3ffi 3ffil m J 
~ qI1V1~~ ~ ~ "WI V1"lqIOI~CI? <f;~ q\'t gC1'1T ~. 6fSd" "Cf)l'[ ~ ~\i1I~'"1 .J) 
~ t I CI?"1kCfl q\'t ~ ~ flfihl1dl '1!{ ~. uIT V1~ql~ q\'t W11J Xii11 

~ CI? I 111f11 Cfl 1:fC1'm <f; ~ '1 'lJ J'i '1"CflT fl""Cf)l1 fl fih 11 d I ~ ~ t (~ 35) I 

12 

10 

, 
~ , 
• 
I. ' 
~ 2 

~ o 

20 

IS 

~ 10 ~ 

• ... 5 

" tl 
~ 

0 .. 

16 .. 
12 

~ 
10 , , 
• , 
0 , , 10 

loutlons 

_ Fungi _ 800CI _ Att _ NFM _ PSM _ Tricho - FOH 

12.00 ,..--------------, 30 

10.00 25 

30 

:;, ... 
c •• 
~ , 
" ~ 

8.00 20 1: 
~ 6.00 is ~ 
x W ~ ~ 4~ ~ 
~ 2.00 s t 
J O'OO 0 ~ 

)4S 9 10 ~ 

locations 

_ fungi _ Bacl _ Act _ NFM _ PSM _ Tricho - FOH 

35 : ~ 3lR ~ <f; ~ \3cql<iCl? af?IT : CI?'lkCl? (~ it). ~ ~ (llUl it) 3lR 
(m-fl" ~ it) q\1 ~ qR~iI) ~ q\1 '"IlliiP)lf(>j'I~1 <AJll ~ flfihl1dl 



~ ~lhu1fi'1 fib 4~ "ij; ~ lI>f ahr 
3!JCIiWf ~ "l!5 ~ ~ ~ f<I> ~ "ij; X1T<I tTI~ 111 

~ 3lfuq;-~ -;l f(1 "'ffI \'I \'I ",oft Ri>4 'I <I>T ~ 

melt ~ >I""lWT ~ <'Ifl1 "i3OTllT ~ I w<'I "I1<l ~ 
~ ~ 3fT< ~ "I1<l qlt fhfl~lxl 90 ~ ~ 

3lfuq;- m "iJfTCft ~, "It~ I':IR"CIi \3 <4 1 ~ 1 l'I ° Ii ~ il1 

<I>T ~ m ~ ~~dl fl l cfllR'\1"&N qlt lffI1\1T <I>T 

~ ~ I ~ 31m "ij; ~ ~ "I1<l qlt melt 3fT< \ffi> 
,,~ <);-~ '1tlT<'IT ~ 1:R I01IT'f ~ <!R"'IT 

WIR fc)q;m 3fT< tI 1 11 I fVI '" 'l:fm <I>T ~ ~ ~ I 

~ u"1 lf<1m "ij; \3 «11<:1 ~ <'IN 

iJIT'i[ ~IIT "It ~ ~ 'CIiI'C1' ~ SIlt(1' 

iJIT'i[ «ffi <);-~ ~ ~ ~ '(( 3lR~ 3llt 
3lR ~ '\3"<4':'f f<R>IT "ij; <'Ifl1 <I>T If[qffi' ~, "l!5 

~ fcIfl1-;f !OfltlWIRi>il1 <I>T 3!IRR ~ 'fi'l:rTfcm &!'I 

~ ~ ~ ( 'fIRUft 1 .) I iJIT'i[ qlt 7JUT11 

'clI1f ~ mar ~ lI>f ~ ~ qlt ~ ~ 

3lTw ~"ij; ~ ClM6 1 ~'" ~ ~ mar 
<I>T~~ I 

~ 12 . ~ 'hwHIl 'lITuRT 1)' f4 it I f<l \'I Sl"1 I f<l 4~ <1ft \3 Q"1<'1 I 

atmo 13"!VT flI; . ~ ~ 1l' 3lR-3lT{ ~ ~ 3lR <1ft 1'l ~imI 
'IRWf 

m. ~ lI"1l f<l41 ~ fib'<'t111l1>f atmo <'IN 

'CIiR'ft fi1<f 237 

3!'G'{CIi 4068 

~ 

~(1 1 4-cft 

"114 Ql(1 <1ft 1'lll "1 1 f<I<if ~ ~ <'IN 

\il11l Ql (1 qlt (~~ 'CIiI'C1' ~ 31=j=11 l.f'>f.'I=\'I) 'i3WI 

l'I \il l Rlili' <);- ~ lI>f >I'"I]C[ 1:j)fI'C1' \3 cq I ~ '" \'I 1 <);­

>I'"I]C[ 1:R m G1 T 'tI'CIi\1T ~ I 'llUfil ~ \3 cq I ~ "'\'II 

WlR ~ ~ '(( 3lR~ ~ '((tI 3lR "ij; fcIfl1-;f 

\'I ",oft fib m ~ >IT1:(1' 'ltf m t ill '4t ~ ~ 
\3cq l ~"'\'I 1 lI>f 1l'CIi 116«1');0\ f%'ffiT l'I\il l<1l ll WlR "ij; 

l1ItIf'f ~ 31 Ijq~ I '" WlR "ij; 'CIiRUT >IT1:(1' m 'tI'CIi'I1T 
~ I 3l 1\3cgc "ij; ~ ~ \il IIlQl(1 "ij; l'I \il I<fl1l WlR 
"ij; >I'"I]C[ "ij; ~ 3!JCIiWf ~ "l!5 'fll1iC m ~ f<I> 
1:j)fI'C1' qlt ~ wm "ij; &RT ~ ~ \3cq l ~ 1 

1 000 G-l SIlt(1' m 'tI'CIi\1T ~ I 

1203 5.08 

4757 1. 17 

5996 1.26 

791 4.90 

152j 2. 19 

'I '« I (111) ~lllf q)l;ruy d 4i 41 4>1 <Ill ~ 
'1tlT<'IT ~ "ij; ~ ~ ~ 'CIiI'C1' ~ ~ 
3lR -~ ~ '((tI 3lR ~ 'lm"C1' fc)fW;c ~=; 

111"f1IT fi'r'>fUT <I>T f(1",ffI\'I fll';-m * 3fT< qtf 0 1"111 ~ •• 

~ l1tI \'I '" oft cfI lI>f (1) '" I cf ° I 'S3iT * I l1tI 
&RT f.'Ill f."?I \'I 'clI1f ~ 1 0-1 5 ~ iJIT'i[ 

3fT< ~~ <I>T ~ "ij; emf ~ G1C1<ITl.! 
~ 'lf4 i '" 1 fll';-m l'f4T I "l!5 ill til fll cfI, 3fiI ,f\ 

l'I"tIR "ij; Wo£l' ~ 3l1Rt >I'Rfl1cI; 3m<m ~ ~ 3fR 
~ ~TJCI <I>T fcIfl1-;f ~ \'fCI) ~ "ij; 

\3 tI tTl il1 <I>T (1 1 ~ fI' tI ~ l'f4T 1 flI;m;ft ll'RT 

~ \(&11 111"f1IT \'I '" oft c6l lI>f >I""lWT m "ij; 

\3<4 1 ~ 1 % 'CIiR'ft fi1<f ~ 366 G-l, 'WI' 
1755 G-l, 'WI' ~ ~ 1995 G-l11'* 

15 G-l <);- ~ ~ 31 1 "'~ \'I qlt "iJfTCft ~ (<fR11\\ 



<t<l>41<61 1ffiR 1['1 '\fI 3fllJq (% ) ~ W?f \'JlI\if ~ 3l/Mtm 
(~.) ~1$r<PIam (fil>. m./~.) (WII <: '1 ( G-'I) 

21333 41 .72 34 366.2 

8000 12.90 439 1755.3 

10667 14.74 374 1995.1 

1333 4.76 22 14.9 
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~ ~ tfi '(ffI ~ 

~G~I~ I G 

<rI. <fi. lI<ftq- fct>nI 
~-t<n fnffllf'S 

3 
~. <p. f<t. <». '" iIi1 1 4~ PI C/ltI 13-15 VJ;T 2017 tf.'i-rJ ~. <);- 'I 'I!. 

~ 
I 

4 
~.tfi.~ <mR "' l d ~I~ I ~(1 ~. m W!tt 27.11 .2017 ~ <It 'I 3/R-<It 

-
TITct<l> (it 3) 1f'5 ~~FcI!l~(1 ~ -D1.12.2017 ~ 'I t >Wrrct 
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'<;1,. ~ D!l~. <r.II. ;)T. 2017 1I'f. q;;f)G I. IG 

4 ~. eft. <It. W'rct ~ ~-~ ~ 1R lIftT~ (vftWi) 
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~ q;lll\;qlH ~ mt ~ 
~ <1>1 l1i;q 11 '1 fIfi'Ifcr qft <lOcI> l'I('l)q;- fcf1mft 
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2017 <1m 20 ~ 2018 ) -q 31ldift1<1 qft Tfllt I 
fIfi'Ifcr -;f ~ <l> ll1j;ql1'1 ~ qft 'llltm 
~ wm ~ f<w ~ <It Tfllt I 

~ q;1<:i~II<'f1 
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W!R ~ orR -q CllI<SllI '1 ~ I 

tr.<ft 'f1'1<Il1l' 2017 
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<tiT ~ 'If<'I'"il'R' ~ -q 311111 ft1<1 '1"R ~ 

<l>ll1j;Ql1'1 fIfi'Ifcr qft ~ <nffi<Ii <lOcI> ~ g~«6I~ 
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~ <l>llhli'1~ -q 'fIflm:r ~ ~ "1J1T ~ <1m f<tWrr3lT 
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~ 1 ~ 1 $''1 l i(, ii. 1\; . <ft . 'fIUft <1m ~~f\ 1[<1 . 'dI . 
~ ) 

3 . aJ1cj~ l c61 XXXIII (813): ~(1 I 11q'1 "l'1'1(i"'l ClfI 

ffi ~, iI R "l i ifl '1 <1m 3fjX1fflTI 'c6l 'W'IT'l 

(2012- 2017) [ ii. 1ffiR 3Rf/R', ii. 1:ffI . 

'dI. aJ i<l>'fi'Sl <1m ;sr . ~ ~ ~ 

qR 4) "l '1 I II : Q'iQWI<1 JI'G1"'R ~ ~<lsili!l)ITI<fil 

irnT 1'fm'<'IT 1\; '(11fflT1 flmq ~ QR,,!,<1 llG1lRl41 

"i/il fll<nm (~ <it "1 '1 I ; - sll..!:tftJ l' 'IH ) 

4 311cj~ l c61 XXXI (813): ~ 1\; ll'fu ~ 
\JQVI, 'J"T'ffif <1m mffit~ iii fW) QlT('f\ 

fi'rrf ClfIll\if'f'1 (2012-2017) [<it.<\T. ~1 ~ 1 $"m, 

ii. "11 0 I t1 '1 iii. "1'rv\, ii. iii. <ft. 'fIUft, ii. tt. 
t >ltG1T, ii. tt .'G1lur \i1 ifl R 111, ii. 3TR. ~ 

"ITll, ii . iii. 1:ffI. <[' 00 I '!ffi, ii. 1:ffI. ~ q M ill '1 

<1m ~~ 1:ffI. 3!ffift) 

5 311cj~ I q,'l X (813) : ~ \JQVI <1m Wr 
mffit~ 1\; fW) ,,<1m<fi ClfIll\if'f'1 (2007-

201 8) [ii. 1ffiR 3Rf/R', ;sr. ~ t);t1'(1 

<fiR, ii. <IT. 1Z"I. fiRl(1$''1 li( <1m ~. ~ 

<ftm'r) 

9 "'mftwfllqlJ XIII (813) : 2!~1 lffiTC'I'f 'ft 
~ J>"lflffI 1\; ll'fu ~ '1 1 ~w'rfllq(1 

~ ClfI f1t<I;m ~ ~'<'1'r<liie (2016-2018) 

[ ~~ , <ft, ~, ;sr . "11 0 1t1 01 1\; . "1'rv\, ;sr . 

3TR. ~ "ITll <lm;sr, <IT. ~ 1I i(<;i~ I (1 ) 

<!l1U U"f qft q ~ <iI"H I 

1 0 "'1T1l'31':!,q-"tmftwfllqlJ 1 : 'tlT<'ft ft!<l 1M 
mtt ~(1 I <ltll iii ~<i1'1I~w'rfll<l(1 ~ qi( 

vIM ~ ~ ~ ClfI lffilf.'m ~ 'If'Jiifl'1 

(2015-17) [ ii. "lIOIt1 0 1 1\;. "1'rv\, ~~f\ <ft. 
~, ;sr iii . <ft~'fIUft, ;sr 'Iffiol 3Rf/R'. 
;sr. ~ W""', ;sr. 'I1fupJ, ;sr 1Z"I 1:( . ~ 

<lm;sr 1J. <\T . 3frr<ft (;mt 1:( 1:ffI3TR ;mt)) 

~ \i «II c; '1 ~ qHi cl l'tl '( l'f) tnr~1 cfiI 
~ 

QR <iI "l '1 I I II : 1'fm'<'IT lift \'IcQlil iii <1 I CIGR 1\; ~ 

'ffimr'l 'If'ft1fflTl ~ ll<RT'l <1i1i41fll>4'j "i/il f<\q;m 

(qR,1'1G1'11 lIm'f : ;sr. 1\; . iIi(iT,sqIOOI'l) 

11 ~ X (813) : 3ITlf<n «li(' qi( \'1<4 1<;'1 

~ TJ"I'ffII "'J<1' QlT('f\ fi'rrf <1m ~)-.o ~ (1 111 tll 

wvm ClfI 'If'J iifl'1 2010-2020) [ ii, 1:ffI. 

'dI, 31 i<l>'fl'S l , ii , 1\;. 1:ffI <[,OO I'!ffi, ~~, 1[<1. 

'dI. ~) 

6 311cj~l c61 XXVI (813): '1f!T'f &NT ~ \JQVI 12 

<1m 'J"T'ffif "'J<1' "l I q Ij) (1 <f<1R <!iT ~ ifl R1 <1 

Cff-IT (2007- 2021) [ ii. 'dI. X'lT, ii. 1\; . <ft. 

~ XI (813): 3l'G'i('ifl'~~~xmtfu<n 

~, ~''5M1'1i(l ~ 'i('(R <1m ~. f1t<I;m 

1\; 't11~ ~ (2011-2017) [ ii . 1\;. 1:ffI. 
'fIUft, ii. <\T. ~ 1 ~1$'lJ l i( <1m ~~ 1:ffI. 3!ffift) 



'l'NJI'jf<i. <iT. <to <1'>fii<;lI IOO I'1. m. <fti . '>fIf.1qlfl'l 

<lorn <iT. xtt. <t d <1'>'1 fil l] 

qfh l"i'l l IV: lffiTC'1T if ~ \3 c<l I cH <ICcIij $ WlR 
$ fu<l \!c61 'J'<I ~ ~ qJf f<rcorn, <lWR 
'1'i ~ ( q fhi1 "i 'I I *'R : ;sr. <ft. ~ f.1 q I 'ft'1) 

19 ~1' l ql41 VII (813) . ~ ~ If{ ffiur ip fu<l 
"I llI'li<'l <tt 31 j*<'I <'1 I <nT ';(C'l1 i<1'>'1 (2011 -2021) 

;sr. ~. X'iT <l2lf;sr. 'IR'R ~) 

13 ~ XII (813) miT ~C'1 l a 4'1r (<!2'1cIR4I 

"'/%11)1111 1fTC"f) <tt \3q"lCl I >l "'!jI'TR m 
<t fWI ~ ~ (2016 -21 ) [ <iT. '<'1. 

31C'I'jq<'l'jRt{~. <iT.~. ~. 3Ti il> ' h<J! <l!2lT 

?;T. mx'R~] 20 ~ 'fRCIiR - ~ 13 c<l I <; 'I <l2lf 'I'{1 <'I1f1 { 

>lhfJ f11 q,l -3 : \Jffi" ~ <t fGr<'IT <t fc;nl 

q c6l 'l'<'1 <nT<'\t fi1<t ~ '1'i fil<I>TfI q R lI1 +11 

(2013 -2017) [ if. eft. ~f.1q l fl'l. if. GT. 
~.~. <iT. ip w~. <iT. $. ip 

~.ocrm. if. GT. XJi:>ftq. if.~.~. if . 
3!R. ~ 'I1T<l". if. it. <t.~. -if '1 

~J>CR~. if. ~ ~. ffi. <iT. Xlfuc;" 

~. if. 3TR.~. if. xtt. $. <i<1'>'1fil l. 

if. $. <1'>fii:sll IOO I'l. if. <to ~. 'l'NJI';(Ri <lorn 

<iT. <to eft. ~ 

14 'l:c:1 f<mR VI (813) ~ ~~ itfuqf <t 

~ lffIT<'Il ~ qJf tit"fOT. ~ <l!2lT 

'l:c:1 ~ 'I~ a'fI1<1T (2011 -201 7 ) [ .if,eft 
,~f.1 n ...rf 0= ""-'= m. ~. ~ 31 1<n ' ri<J1 . ~ ql i • ~ , . 0"' . IG"1< I . 

<l!2lT if. ~. 1l11'IlT] 

17 'lH'<1fcJ'il I'I XXXI (813) <!JT<'ft ~ <tt ~ 
\3«11<;<1'><'1 1 <t fWI 'li{~'1~ 1 'I qJf fcI$ffi (2015-

18) [ if. xtt. <t.~.?;T 3fR. ~. if. <to 

<1'>fii<;lI IO OI'l <lorn?;T '<'131WJqC'fl.!Rtnn<'l I ~ ] 

16 m'<1Fcl"II '1 XXXII (81 3) ft;~W'1 3Jtq; 

{oq l ~{lf1 'I\l'1 ~ ~ ll3hS~f[ ~ <F<'I 1 ~'1<: 
q'l 1<'11 'I ~ ~ ~ <M 1 ~ '1 G (2016-19) [ 

if. <to <1'>fii<;lI IOO I'l. ?;T. '<'1. ~'jRt{fl1<'1 1 ~ 
<lorn '>fl. <t. "I lI{ 1"1'1] 

q ~ 41 "i 'II V : 'fC\R \3 «11 c: "'<I I, lJtlT'ffiI <mY 1fGT 
~ $ fu<llffiTC'1T <tt ~ \3 (q I c: 'I <I ",41q,1 
qJf f<rcorn , ~'li I ~'Il')c '1'i ~ (q~41"i'l 1 *'R 

: ;sr . ~ . $ . d"''1fUl) 

21 ~ ~ ~ ~- 'fif!<'I" 13c<l Ie; 'I '1'i 
'lifl<i1l·d{ 11Irnf1I¢1 1 : ~ -&<fi q< ~ 
qRq'j(jj'l 1 2007- 2017)[if. xtt. <to d<1'>'1fil l. if. 
eft . ~f.1q l fl'l. if. it. "IT'1". 'i1<1'>RlI l. <iT. 3fR. 

wfturr <l2lf <iT.~ . ~u l 'j'l il<'l J 1 7 ~ xtt '1 3fR "ffiT <ft"I q R lI1 (jj'\1: 1fflT<'IT ~ 
<tt "'fCfi'1lM Rt lI1 <tt x'tquf ~ qJf \3 c<l I <; '1 

(2006- 2017 [ if. <to <!>fii:sI1[1fUA. if . ~. 22 

~ 3l i<n ,rl <J l. <iT. ~. X'iT. if. ip. eft. fI'ift. if. 
~ ~ ~ ~- 'Pff<'I13c<l 1e;'I '1'i 
'li{1<'11f1{ >fi rnf1lc6l 2 • ~ 1'l q l 41 ~ ii ~ 
-&<fi If{ ~ (2014-2017)[ if. ~. <'11. if. 
<ft. ~f.1q l fl'l. ;sr. $. <1'>fii:sll IOOI'l. ?;T. 3fR . 

~. ;sr. ~. ~ . 3l i<n,rl<J l. ;sr. xtt. '1'1. ~. 
;sr xtt. '<'1. ~ WlTR <l2lf ?;T. ~ ~ 

<!t. mTI21. <l!2lT if. GT. ~] 

18 "1T<f3T'fl-'Pff<'II3c<l I<;'1 '1'i ~ l'hrnf1lc6l 

-4 : \3 c<l I <; 'I '1'i 'J"lCfflI <mA ip fOri< ~ I ' I q 141 

~ it ~ N-£R q< ~ qRlIl (jj 'l1 

(2014-17) [ if. 3fR . ~. ;sr. eft . ~f.1q l fl'1. 
<iT. ~. ~. 3l i<n ,fI <J l. <l<m if. 1lfI. lfII\i1T] 

q~41"i'l1 VI : qHl<'1If1{ m <!iT (fill ~ <mY 

lffiTC'1T $ fcrt1'rn ~ $ fu<l 'lift<'ll'CN CfiI1f , 
"ffimR <lm ~ mR <I ",41 Fcli<ll <i>T f<lq;rn '1'i 
~q;I ~ 'Il')c (q~q'j"i'll "lIUR : ;sr . '1'1 . $ . tfu;rr) 



23 4>f1 "j'I,(N ifltllfll<tl VII (813) lff1T"C'll <f> ~ 

\3'(f1i \'li\ilf ~ <'1<1>41Fcl>lll "<I>T ~ (2013-

2017) [if. t "I<T~. ~. 'R. <f>. oltC'rr (l11lT 

~. ~ ;pMt ("~. ~. 1I'l'. it. ~)] 

24 <I> I <f Pi <I> XflTlR I V (813): '''is; I fl!R: <I> C'I (l11lT 

~ TIT <f> ~ im,RRc iIi/ {,4ht1 fir "<tl 
<tl'lM4> I ~~' 1(20 1 3- 2018)[ ~ 'R. <f>. oltC'rr 
(f2lT ~. it. \ifT;.T 'i1 <I> ~ II I] 

25 4>f1C1)'<'1~ iIltllfil<tl VIII (813) <l>1f11Rll'l funt 
~ 3lR ~ ~F?i<l>(kI~ (2016-17) [ ;sr. 

t "I<T~. ~. it. iJltuT 'i1<1>~ll l (f2lT ~. 'l11. 

~. 31 iij"n ;<; I) 

<mU tR qlt q~lll\i1'11 

26 'l'll<l'3f"jQ - '!>'1C'! ~"T 'I'i '!>, -TC'l1W 

iIltl) fil<tl 3 : ~~ ~ (f2lT llTG1f ~ 

~ ~ q~lll\i11 1 (2014-17) (;sr . it. iJltuT 
'i1<1>~ll l . ;sr. 'R. <f>. oltC'rr. ;sr. ~~. ~ 

(f2lT ~~. 3lR. ~ 1 <lX"Hl) 

~ m&fUT Jr'mTT 

qlhl\i1 '1 I VII : 1fmC1T l!fu1 "<I>T ~ ~ 

~41U1'11 *IR : ~ . it . <f> . uf<!>q ) 

27 il>1cfll$l11 XIV(813) : lffiTC1l 'I>f1C'I WJTTC't1 -,'f 

~ '<'1'! it ~ q '$-1 q I <'I ~ 1'1 \il1 <1>1 "<I>T 

~iRUT 'fCi ~ (2012-2018) [ ~. <ft. 
"",,. ~ g>"lR. ~ . it. <f> ~ (f2lT ~. 

'l11. ~qf16Ill 'l) 

28 @1'f'i VI (813) : ~1ffiTC1Tcmmf.r~ 
~ q\tc <f> ~ 31 1 ~1I \il1<1> <tlc1 1 ~ I <I> @1'f'ill) 

"<I>T \3<'1 1<;1 'fCi -&<1- 'f'4i<l>1 (2012- 2017) [ 

~. ~ ~. ~. ~~. ~ (f2lT~. 

'l11. ~qf16 I ll 'l) 

<mU tR qlt q~lll\i1'1 1 

29 ~-W3lRljt3: ~ 1 ' l q l 41 'l>f1"C1T-,'f~ 

q\tc ~ ~ 3lT\:lC fur <1>14<1>'1 :(2009-

201 7) [~. it. <f>. ~. ~. 'l11. ~qf16 l ll'l 

(l11lT ~. <ft. "",,. ~ g>"lR) 

30 ~-'I>f1C'I X'RiRUT I : ~ >iT;;; -,'f ~ 

~ 31C'Y<I> IC'11'1 ~ q~ll)\il1 1 (2014-

201 7) (;sr. <ft. "",,. ~ g>"lR. ;sr. it. <f> 

uf<!>q (f2lT ;sr. 'l11. ~ <I f1 61 II 'I) I 

q~ &lUi '11 VIII : ~ "<I>T """" "(f'i vfl<nu.I Wit 
"<I>T q<tl1'd ~ (q~41U1'11 *IR : ~ . 3lR. 

~ 'IlT!I) 

31 '!>, -TC'i" X'tx-a'T"T 1 .5 (81 3) : q;l<'f\ fB<f <f> 

lMic;)q;mr w ljWf (f2lT '1"G qa'! WTI "<I>T 

~<tl1'<'1 ~ (2008-2018) [;<;'1. 3fTX- . 

~ 'IlT!I. ~. ~ ~. ~. ~ . ~ 
~ (f2lT ~ . it.ljt.3fB1+IG w<fR 'R. 3lR. <ft 
-ufi .. -gut) 

32 ~1' I RI$l 1 1 XXII (813): ~ C'l l lltft (f2lT ~ 
'GffiT it f16lllf\;t<'1 q '\S'I 4>I ~R:<I> \12lT ~ 1 ~ 'I11«),~ <I> 

'I 1 ~<I>1lfC11 ~ 1 ~ 3RI>!ur (2012-2017) [ ;sr. 

<ft. 'R ~ . ;sr. 3lR. wfiurr (f2lT ~ 'F"'fG 
l);-m;r 00) 

33 
~) ' lfIl $l 11 XXIV (813): ~ lffITC11 ~ 

<f> q\tc 'fCi w-r <f> ~ ~ WJTTC't1 "<I>T 

m~fIlC'l"fl. ~ (f2lT fIr<I;m (2016-2020) 

[;sr. <ft. 'R. ~. ;sr. 'l11. ~qfl6 I ll'l. ;sr. ~ 

~. ~.;sr.it.<f>.~. ;sr .3lR . ~ 

"ITll. ;sr. ,<. t-"<R ~. ;sr. ~ ~. ;sr. 

<ft. "",,. ~ g>"lR. ;sr. 3lR . >rcftun. '5"T. 

'F"'fG l);-m;r tftxR. ;sr. <ft . ~ II ~ <; I «i I C'I. ;sr. 

~ ~ (f2lT ~. <f>. \illlXl\il1 ) 

34 ~) 'l fIl $l 1 1 XXV (81 3): 3TG"X<P 'fCi ~ -,'f q;qq;­

quf w-r "<tl ~ 'fCi 'I61'11f1 fcmrr'1 <f> 

W.£:f -,'f {'q I~ I ll) ?: >q~ C'I ;<; I II 11 f'i <H1 'fCi >Tir.£:f1 

(2016-2019) [ ;sr. 3lR . wftun. ;sr. 3lR . 

~ "ITll. ;sr. ,<. t-"<R ~. ;sr. <f>. 'l11 

l' "" I '1<'i (l11lT ;sr. <ft. ~ II ~ <; I «i I C'I] 

35 
~1' I RI$l 1 1 XXVI 813): -af.'r<;rr <f> rm41 w-r 
"<tl wftan (l11lT ~ ~ <f> ~ ~ 

'11 ~<I>I~ l lll'l "<I>T W1fUT (201 6-19)[ ;sr. ~ 

l);-m;r 00. ;sr. <ft . ~ II ~ <; I «i I C'I (f2lT ;sr. "",,. 

31 C'I !!qC'l!!R1~f11 C'l I ~) 



<mIT U'1" <1ft q~ <11 \ii'l l 

36 ~-W3TRtfi 3: 4 1 ' l ql;fl<lm~~ 
~ 1p7i;e)Q£iffl, IflJf!R4'1 <1m wcwdPl'l1 "WIT 

42 "G)q sftcrWI",l fcrlwr- ~" I f\>! q; ~ - 1: wr-rr 
fcI<Rur \J{[ ~ (2000-2017) [iT. W<Wf 4 

~) ~. 
'R 3!T\3C fur "'14",,, (2008-2017) [ iT. 
~ \Jl. ~, iT. 3TR. wf\<'rr 'IlTlI, if . ~ . 43 
f.1if<;r <rT<J, if. "'~ 0 I fI 0 I ~. "\ifT;sf, iT. it. 
>ffIT~ , iT. 3TR. wfturr <l1!fl '.1~ . tfi. \i " I ~ <fl) 

~ <It '? 3TR - '?fI <It 1: 41'lq l;fj ~ l'i 
TPffi'f fIIfclmn <l1!fl (jq;;ftCJll 3j .ftq;XOI ~ ~ 
>I'IlTlI 3lur<R 'R ~ qR JI",'1 I (201 4-17) 

[ iT tfi . ~ <l1!fl ~. fuvit ~ 37 1JT<f~-3lT 3TR tfi 2 : C!Eft(i ~ quf -w:rr 
'R 3!T\3C fur "'14",,, (2009-201 7) [if. <It. 

44 
'r'f . ~ , if. 3TR . wfturr <l1!fl ~. 'Fl>fG ~ ~ - TPffi'f \i<'1 Ic; '1 <1m 'Pt1<1'It1x 

l'fltrlfllCJll -4 : ~ XN'Ill'i ~ \J{[<:flTr ~ 
~ ~ '1 IRq", 3Iltnfur ~ \J{[<:flTr lflJ1T<4t 
<tl3rrm IffI1ilT ~ I (2014-2017)[ if. 1ft, 
'lflPlqlfl'1, if. 3TR . ~, ~. 3TR . wfturr, ~. 
fuvit~. iT. '?fl . lfIlW '.1~ llftm~, 
~. ~ . ~. WPm, ~. tfi. '?fl. "f'iNr <1m ~ 
f<tw;r ~, qxo li S>"' ''l 

tI>fI<;r qm- ) 

q~<I~"''11 I X : ~ ~ f<tt!roj -.Trr ~ f.reT;f ~ 

"<liT f.I<r;m ~ ~<tl'P<1 R<r~ (q~JI"''11 JruR : 

~. ~ . l"<R~) 

38 {J ' IRl $l I'1 XX (813) : rrrIw ~ ~ 
~ ( tfi crrt ~ 3lT eft ) ~ >!ftr rrrIw 
"' '1'1~ ilf 31<M ~ I '1'j <tl t91'1<ft'1 (2008-201 7) 

[if . ,? l"<R ~. , if. <!to ~. ~, ~. ~. 

eft . "f(\;fi, ~. ~. '?fl . 'P'" I ,!Ri ~ '.1~ tfi . 

\i" I ~ cfl ) 

39 (J 'I Rl $l I'1 XXIII (81 3) : ~"' I <rcfl ~ ~ 

n ~ ~ ~3If ~ ~ f.rGR <tl 

~ ~ Fct<r>m (201 6-2019) [if. ,? ~"<R 

~. <l1!fl iT. <It. 'r'f. ~) 

"ff'IT\if' ~ 3lJ1WT 

lfilT q~ <II'" '1 I X : 1ffiI"ffi \3<'1 I c; '1 <lit ~ ~ ~ 
WoI' ~ ~ ~ ~ ~"<IiT wm (q~<lI"''1 1 
mTR : ~ . 1ft . ~) 

40 fcffi'rR VI (813) : \3'ffi" ¥ ~ l'i lRfT<1T ~ 

~ Fct<r>m <1m ~crmt ~ >IGT'1 ~ ~ 

IffI1ilT f.r1tur ~ 3ffi m l'f~ "'14",,, 
(2014-17) [iT. tfi . ~<lI!fl ~. fuvit~ 

41 ~ f<tw;r III (81 3) : WFf"IffIT('fJ ~ 
l'i ~ Rl~<'! '1 0 1 (j",;fl",1, <fur fIlmUr <l1!fl 

-;ftft1 qR'I:~q (2014-19) PIT. fuvit ~ <1m 

if. tfi.~ 

45 ~ ~ - <It tfi 1 : ~ fB<f <f; '<1T'ft WT 
~ ~ ah C!R qCJll \!,(j <tlc ~ (2014-2017) 

[ if. 3TR. wf\<'rr 'IlTlI, ~. ~~. ~, ~. 

~ ~ <l1!fl ~. ~ . ~. ~"<nlI] 

46 ~ s:r~ trW I qfJ fc\1.1T'T- fI~" Rir '" fIr.rR 2: 

J) qsncr'l fl'1 CJll jJ"ffi 31 I <'i q; I R '" ~ ~ ~ 
lf1UI1l n q;)~<N>h; ~ <tl1WftuT ~ 

<l1!fl ~ "<IiT ~ IIffil "'xO I (2015-17) [ if . <ft. 
mftq <l1!fl ~. tfi. '?fl . "f'iNr) 



~ ffift <f; ~ ~ <tit <f; 3Rf11il ~ ~ I 
~ lffilC'If <f; fc;rq ~ <f; mr ~ 
&-:! ~ \3(\IIG1 'R m \1«1 IG1 (~ "{ffi" 

<'IT'! fc)rrrr "IT x:r<P<IT ~ I 'R) 'R ~ fIt'lWT 
~ ~ -q- X'It m qft 
tHl III ('I I tl "Gf6f <P'Ifi 
~.q or ttf-cffi 
m l 

r-ffTTI1t qft 3l111[\\fu.r -q-1 ~ -q-1, ~ G' I ~ I G ~ ~ I 
3ft 'R 3f'JfTQT1" <f; ~ tl '1flT<'fl 
~ <f; fc;rq i{i!541'ft qft ~ ~31't 
~ q~1l) \i11 131't 'R -qcp ~mwrr 
qft ~ qft W\if m I 
<n'T \Tn , -FI> eft t I 
~3ffi <1m mt "II1\" <Pl11 '{!"l fc)rrrr 
~ <f;1;['I~~ ~ 
<f; "TRr 3!Tt,-ft-q-31R 
'j® 1<1 II <f; 'RJlW <f; 
"ffiI'.T 31 1 ~'ffl q '13ffi >f 
-qcp <wI <f) '1 '" Ill\ PI ('I 
fc)rrrr "\i1T1l" I 
1RIT<'1T tmT <f; ~ 
'R ~ ~31't CI>T 
311'lT<f1" fc)rrrr "IT x:r<P<IT 

~ I 

~ ffift <f; 3l + , 1'\('1 (~ "{ffi" 'R) 
'1flT<'fl <f; mr -qci \1«1 1 G 1 qft m ~ 
~ ~ fc)rrrr Tr:rf I \!tfcrct> ffift <f; 
311', ,,\('1 CI>TC'\t fi1d CI>T \1«1 IG1 &-:! 16510 
m. <1m 3l'R!<! \1«1 IG1 8040 COl ~ I 
3lGXCP qft \!tcr ffift CI>T &-:! -qci \1 «I I G 1 
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~ t11l1<l<li <li4il l{) 

~ t11l1<l<li <li4il l{) 

~ t11l 1<l<li <li4il l{) (~ 30.04.2017 <r<t» 



'" m ~ _ mw. 'J"""" (<m:R ..t.l) ~ ¥ 
~- 1 ~ ~. 

G1<'tCJ I?j ~ 2017 
~ 

3lTt 3lTt "CI'l 3TN Il ll:lWICIi "IlaBr. q~Cl OO lllj~. ~ 

qqf i1 l q"' l ~ (~) ~ 3lTIhrr (%) 

~ ~ ~ 3~ ~ "¥' qqf (fir. -.It) qqf~ 
( 3tffio) ( 3tffio) ( 3tffio) ( 3tffio) 

fcRt 53.0 2 34.~ 20.1 89.4 32.5 

~ ~ 53.0 1 35.5 21 .8 88.2 35.0 

104 .6 4 35.2 23.4 88.2 44.0 ~ ~' I 

tor 64.0 6 35.1 25.3 90.4 56.4 ~ 
321 .0 14 34.2 24.6 94.0 62.8 

764 .0 29 29 .3 24.7 95.6 81.9 

~ 755.8 27 29.9 24.2 95.3 78.0 

~ 837.6 26 29.9 24.2 95.8 80.2 

~ 650.4 21 31.3 24 .3 94 .7 76.8 

fiR 309.6 16 32.2 24.1 95.3 69.5 

iR 21.0 4 34.6 23 .8 93.1 59.5 

~ 15':2 L 35':0- LL.U 89.4 50.0 

."'- 3949 .2 152 33.1 23 .5 92.4 60.6 1''''''1<1 



<I'ff ,Uql'lI'l ("tt) ~ 3IIt<rr (%) 

lfrt\' ~ ~ ~ ~ ¥I <I'ff (1~1.;ft) qqf~ 
( 3fffio) ( 3fffio) ( 3fffio) ( 3fffio) 

~ 37.0 2 30.7 10.2 94.2 93 .6 

~ 0.0 0 30.6 14.1 93.7 91.5 

~ 17.9 1 32.0 13.2 89A 86A 

3flR;r 69.9 5 33 .5 13 .9 77.2 69.3 

~ 11 3 A 9 30.7 14 .9 80 A 66.7 

'fl 424 .3 26 26.8 15.8 87.5 73.0 

~ 520 .3 27 22A 16.3 90 .0 83.0 

~ 661.7 25 22.2 16.1 91.0 90.0 

ffI 'P:<H 265.0 15 23.6 16 .0 92 .0 77.0 

3!W'R 88.9 8 24 .8 15.1 88.0 75.0 

~ 32 .0 2 25A 14.1 93.0 75.0 

f<':f1I<1 ~ 14 .6 3 25.8 13.0 93.0 75.0 

¥l/3fffio 2245 123 27.4 14 .4 89.1 79.6 



an{ .tt ~ 3!R--arrt 31W lffl 3!R ~ cIT ~ ~. ~ ~. iJi~'1 l ciJi (f<'.ff ~ "'11ffi. 
q;1~<IiJi);S cp) fG'1tq;- 19-21 lfT<f 2018 cp) ~ ~ ~ 3rcrRr -q ~I'ss;qf<l 'JfCf'1' -q 3I1411t!\1 ~ 

,-m"'1'<lT<lR ~ ~ ~ (~~) -q '"11'14111 ~ I ,\:qf<l "il> ~ 3N"\t \1iJi41f<l>111 <PI ~ 

m "il> fu\r 'EflR f<I><rr lf1ll 1 

'51 . oft. ~ I ~ I $''"II~. ~ WlfT[jU[&1' ~ w:rR 4'lIlf.'tiJi cp) tl~. 1lR\1' "fR"CI)R fJ'RT -m-~ 

3I 1 \iCfC l~' 1 ~ 'iff ~ IfU<l' ?;iJi'1)(1)ufl iJi9f1~~I'1 'IJ: fWc ~ ~'1~' 1 ¥'f! IfU<l' 

iI'I~'tI (~ oft) "il> fu\r ~ Tifiji l ~ m'I1' "S3IT 1 ~ m "fR"CI)R fJ'RT -m-~ I!>Ilf 
Vl'1~'I1'1 "il> fu\r ~ 'Ifffift g~fiji l ~ '4t m'I1' f<I><rr I 

'51 . 3!R . ~. w:rR a 'ill f.'t iJi cp) ip-(;it • -;ffi;wr 3liJiTG1'ft • q f?I iJi<"'l~ (1 tll~ 'tIti g~ fiji I ~ 

m'I1' "S3IT I 

'51. tl >IfIT2.l. w:rR a 'il l f.'t iJi cp) 3i1 ~ ~ 11 '1 "fR"CI)R fJ'RT ,~ ~ q, <'iI ~ I q "il> fu\r 'EflR f<I><rr 
lf1ll 1 ~ ~ ' II' I q 141 ~ fJ'RT ,~ '51. tl. tlt. ~ 'IJ'I a 'il l f.'t iJi g~ fiji I ~ '4t m'I1' f<I><rr I 

'51. {. ;:;m~. w:rR a'il lf.'tiJi ~ I!>Ilf ~ -q ~ ~ ~ "il> fu\r -;ffi;wr 3liJiTG1'ft • 
til ~ "<ifI ~ - an{ .tt '1 3!R g~ ,("ili l ~ m'I1' f<I><rr I 

'51. lffl. ~O!!' I ~(1. fII'flI~. an{ an{ lffl3!R-~ fcMR ~ ~ IHR ~ g~fiji l ~ m'I1' 

f<I><rr I 

"'(j~. ~. }ltI'JI $''1 I fl. qftoo (1iJi41 <t1 ~ ~ "1l1'IT fI'll'<I"1l' t<ft fJ'RT ~ Wft fIl'!R m'I1' 

f<I><rr I 

'51. 3!R. ~ 1 '1'l'&J 1 1 ~. '51. 3!R. ~ '1T1l'. '51 . eft. ~f.'tq l tl'1. '51. ~ '1'"1. <ft .. '51. '1'"1. 

3I(11q(1!!f<I~'(1)(1 lt '51. '1'"1 . lffl. ~l q$' '1I ~ ~ f<l~ ~ (f<'.ff 3I'<1~j~l1 fi 'ilRi<il -q \KIll 

WIOf ~ (-,:ftftrq; /~) g~fiji l ~ m'I1' f<I><rr I 

'51. oft. ~ 1 ~ 1 $''1 I ~ q~<iIiJiC ~. eft . lffl . ~'<'I$''1 I ~ . ~ fcri!irfI ~ Fcl>fIr;r ~ >Bft. m"fR"CI)R 

~ I!>Ilf \il'f~'I1'1 "il> fu\r ~ "1ffift g~fijil'( "!Il;"U[ m ~ I 



. 'I 1 ~ 1 ~'1i'( am ~;gCj)q;e eft. ~. '<jPi61~'1j\!, '11'1;f)t1 ~ ~q;I'<'I ~ 
q; (i'lj I U I 1f.:ft, m '<'1'( q; I '( ~ ~ q?i q; I ~ ti l q;-~ q; '( OJ q; llmft ~'( '«b I '( 

~~I 

. un:r~ am~. mIT ~ futr, ~ ~ ~ f(h,(11'1 q;(i'ljlul 1f.:ft, ~ 
~ ~ '1'1ft"1fl it "1C1Ii1I'( ~ ~ q;-~ "1'11'161 31q;wfl • 

~~t11 - 311~fll~3lR ~'( '«b l'( ~ qmft ~ I 


