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crrt 10 Jt9i I "l;r 2002 lJ. 59-64 

g> ~ I tt I coal -q ~ 'Pl "1 ~ ~ til qft C6 ~ Jil lR 3ilT&"{1"1 Qi1 wnq ~ C6 ~ Jil 
c5 ~Clq Qi1 3T~ 

cfi.~. :r<n, ~. cf>. ~ ~ ~. cf>. ~ 
"T'l ~ 3ljlfT1T, XT$ ~ ~tTR ~, XfUTT >RffLf wT, ~ 226 001 

~- 'WIT ~ cfi &RT ~ ~1'11~fc;j1:1 1 ~ ~ ~ ~ ~ 116TXT ~ ~ 31tr ¥ CWD 

~ (15 em) cp) ~-3 -~ ~ (IBA) 31'R ~ C!R1FeCfl ~ (NAA) cfi 0,1 000,2000,3000,4000 

-qct 5000 ppm t:ITc;r ~ ~ ~ (10 s) f<Wr ~ \3 q ill Rd fcfRrr 1l<1T I CfiC¥IT em ~ cfi \3lRRf 6 " m ~ 
~ ~ -q WTT "Cf)"X ~ ~ tKf ~ ~ <PaT -q Xffl 1l<1T ~ ~ ~ CflT fclcFm 'lffiT-lfiitf -gT ~I 
~ ~ CflT fclcFm <'flTlflT 90% IBA cfi 4000 ppm cfi t:ITc;r ~ \3qil lRd CfiC¥IT "YX lfT<lT 1l<1T ~ ~ 

LfTm ~ "ffi:5m c:T1T ~ \ill Pc'! di -q 78 ~ 88.9% 1:1l<fT ll<fi I ~ t:ITc;r ~ ~ ~ -q ~ ~ "ffi:5m ~ ~ 
-q cfc& 1:1l<fT ll<fi ~ 1C11 1CllCfl 31ur<R ~ ~ S3IT fcp ~ NAA ~ 3NaTT ~ s4T ~I ~ ~ ~ "YX IBA 

~ N AA CflT "CflTt 'l{T >PlTCT ~ qp:rr 1l<1T I 

IH"dlcFII 

-m~ L/lcl if iil'll'11~~~1 ~ (11CfiRl~ ~ I ~ 

\RTT1l if ~ >rGR cwf ~ \3'TTm \JfTill ~ I ~ ~ 
~ ~ if ~ ~ ~ ~\ilIR'ldi em-~ trr ctt 
t9CT ~ ~ vrr"ffCfidT ~I ~ lcHilRl Cfi ~"YX JI~1 ~f&~ 1 

"CPT crtTm ~ ~ cf> l1T'tWf ~ fcnm \J!lCfT ~ ~ 
\Jf1""mtTRUT if <:rg fctfu >I~ ~ I ~ ~ \RTT1l if ~ 
fctfu ~ ~ L/l~ ~ ~ -g: I 'TfI1T ~ cf> l1T'tWf 

~ ~CfiR1d iilll11~~~1 ctt ~~~e'5 >rvrrfu C'1IXi~11fl 

~~lllcl, fuc;rcrx~., ~ ~ ~ ctt ~ if 
\iR? "CfiI ~ ~ Cf)l1 ~ ~I ~ CfilxOlq~ 1 ~ L/lcl 

em-~ ~ 3l2TCIT ~ q;:rr cpx ~ ~ -g: fux:rij 

~~ 3lfuco -wn:l "C'1'Till ~ ~ Cf)l1 ~T ~ ~ 
~I ~ cwf ~ 1fT <:rg ~ ll<TI fcp 'TfI1T ~ cf> ~ 
~CfiR1d Jll'11~~~ 1 ctt >rvrrfu ~ ~ ~ ~ 
if "fITl1Rf ~ ~ XlTtTRUT ~ if \JR?T "CPT ~ 

~ Cf)l1 S3lT I ~ ~ if <:rg ~ ~ I -c;Cfi mc1, 

x.fct~ 10f XlTtTRUT fctfu, ~ ~ 3l('q ~ 'lWT 

~ 3lfuco ~ 3lfuco L/lca ~ ctt vrr ~ -g: I ~ cn/g 

if ~ em-~ q I d I q x 0 I >rGR cpx \JR?T em- ~ Cfi R1 d 

cpx fc;rm \JfTill ~ I 'l1 cc I ilia \Jl1 10f ~ I C'11 Cfi t9J 11 2
, mrrr 10f 

, c "" '" 

~, ~ ~~, 1Il lxl\il l l0f Xii5dp~ 8, ~1 ~ 
-----'-'-;"-,f\-'rl -4- " 4 p., --A~..4-.- P>. \" ~ ~ 10f Xigl1P1i 14 

"1 iilPI1qiC'i~1 CPI 01"1CP ~\ilIRilfl '1 1"1"1'1 

\iR? mm ~ ~ ~ 10f 3RT cfttTI if ~ 10f ~ 
cn/g ctt ~ ~ Xi Lf) C'1 d I ~ Cfi \iR? ~ cpx xi dll5J \il 1 Cfi 

~ ~ L/lcl em-~ fcnm I 
~ ~ if ~ ~ ~ \34l11 l~ XfRW"CPT 

>T'mCf ~l;) 1 ~ ~ ~ I ~ >rvrrfu em-~ cn/g if ~ 
~ TIm ~ .~ "(1"~ \3 4 gCK'l 10f ~ XfRW em­
~~I 

~~~ 
~ q1fYR'l ~'tIT1" W~, C'1{Cl1\f) cf> gtq4t~ 

3"fJ'lWT if ~ 3l~ ~ ~ ~ ~I iillrI1~~~1 
>rvrrfu ~ 10f Jj i51 xl ~ ~ ~ c l ~ ~~ 10f -c;Cfi eM 
~ wmrr3it em- cpc;fTf q-.,-R ~ ~ fcnm TIm I 

~ ~ ~ 15 em @ 'l<fi ~ 4 ~ 5 Cfi~Cfilti 
2ft I ~ cnT ~-3 ~RCfi ~ (IBA) 10f ~ 
~fflf?:Cfi ~ (NAA) cf> -$c;r ~ ~ XfRW3it 1000, 

2000, 3000, 4000 10f 5000 ppm cnT 50% 31 (><fJl i5C'1 

if ~ ¥ fctfu ~ \34i1IRd fcnm TImf.7 3lj4i1IRd 

~ em- 50% 3l(><fJ'1i5C'1 if \34i1 IRd fcnm TIm I ~ 

cnT ~~i1Jj I~M "0fTCf) KS\i1I~1 cf> ~ clR ~L<41ch~11 if 
~ fcnm TIm I ~ \)LfqRif 20 ~ em- 15 em 

cf> Tf1fC1T if 10 cpc;fTf >ffi1 ~ ~ GX" ~ ~ TIm ~ 
M . .m 'l<fi ~ p .2. 13 \iR? ~ ~ Tf1fC1T cnT ~ 



(() 

cna-T -B 7 ~ 1999 -B Xffi "lfm ~ t9\f m £iRT 

f.'rfitf ~ ~ ~ 1 

~ -B 15 ~ "ffi" ~ ~ ON d"~ 9 PRe"ffi" 

fc;r<l fu J)Wf wn:r 3fCJfu Cfl1 «I i11 R>i d ~ Pili ~ <fJ cna-T 

-B f.1~~ld ~ "lfm 1 ~ ~ Cfl1 ~. 9 ~ xf 
Wl1 5 ~ d"Cf) ~ ~"lfml ~ ~"ffi" wn:r 
~ Cfl1 tc;- Xffi "lfm 1 "dffi tt \JR? cnr -rgcrq mm "lfm, 

tc;-~ 3fCJfu Cfl1 x:rr~-x:rr~ ~ "lfm 1 ~ Cfl1 48 ~ 
"ffi" \JlRRl "fllCl"tlll1 'ie! <fJ f.'rcmc;r CR 1 0 em"ffi" ~ -B 
-wrrm "lfm ~ 50% ~ d"~ 50% ~ ~ ~ xf 
'l1XT "lfm ~ 1 ~ ~ \JR? ~ <fJ R>i <fJ 1311 "ffi" -rgcrq "ffi" 

~ Cfl1 ~ xf fi<fJR>id CR fu<n "lfm 1 ~ ~ 
Cfl131WT xf wn<n"lfm ~ 60 ~"ffi" ~ (~ 
"ffi") ~ ~"ffi" ~ cnr 3lUTlR ~"lfml ~ 
cnr Ri~cYlt'lUI {ji~Cf)1 "ffi" £iRT ~"lfml 4Ruw?i xf IDl<f 

~ Cfl1 ~ 1 ~ 2 -B ~ "lfm %1 

qRull10l ~ fcl~i1'11 

m~-B~ IBA d"~ NAA cnr~~ 

~"lfm ~ ~ \34i1IRd ~ ~ ~ -B ~ Cf)Il 

<fJR>i<fJ I311 cnr -rgcrq S3lT (~ 1 ~ 2) IBA ~ NAA 

"ffi" 1000 ppm xf 4000 ppm d"Cf) ~ xl t'llfl"i~R>illl 
~ ~ >l "1 1 ~ ~'i -B ~ xf <fJ R>i <fJ 1311 "ffi" -rgcrq "ffi" 

~ Cfl1 ~ ~ -B ~ "lfm ~ ~ 6Ixli'I'l'i "ffi" 

5000 ppm ~ xf <fJR>i<$I311 "ffi" ~ -rgcrq -B ~ 
-qn:ft ~ 1 IBA "ffi" 4000 ppm ~ xf ~ -B ~ 
<$ fCq <$1311 cnr -rgcrq 85 % d"Cf) ~ -B ~ 90 % d"Cf) 

lf6RT ~ -B lff<IT "lfm ~ ~ ~ ~ -B 
-rgcrq 1<.>1 "i ICli <$ ffi xf Cf)Il lff<IT "lfm 1 ~ ~ ~ 
~ -B NAA ~ >l~fThlll ~i:UIICli<$ -qn:ft ~I 6llR 
~ "ffi" llfturrq If''iClR ~ {j6~'Jl~ 10 xf ~ ~ -crm Tf<T 
~ ~'Pl"i~R>illl ~ ~ ~ ~ -B <fJR>i<fJI311 

"ffi" -rgcrq -B ~ "ffi" \JlRRl C[f%" -qn:ft ~ 1 

Jpl"i~R>illl ~ ~ !'I"1I~4'i -B NAA ~ IBA "ffi" 

~ "ffi" \JlRRl ~ -B 3lTUt C[f%" ~ 1Wft ~ 
(~ 1, 2) 1 ~ ~ ~ ~ Si6~'iul (P < 0.02) 
ffi xf 3lfucp 1Wft ~ 1 ~ -B <:ffi 2 .20 em IBA "ffi" 

3000 ppm"ffi" ~ "ffi" \JlRRl 1Wft ~ 1 ~311 ~. 

~ ~ ~ Si6~'iul ffi xf (P < 0.05) ~ s<ft 
-qn:ft ~ ~ fcp ~ -B 4000 ppm IBA cnr ~ 

f$m "lfm 1 IBA ~ 3Rl "<.>11j ~ ~ -B ~311 
~~~~~~d"~~ ~~-B 

~ ~ 4RCld"i ~ lff<IT "lfm 1 ~ ~ C[f%" LR 

NAA ~ ~ ~311 cnr ~ ~ >f'BTCl" ~ ~ 

"lfml ~311 -B ~ C[f%" 6 .04 em NAA 1000 ppm 

xf \34i1IRd ~ xf ~ ~ (~ 1) 1 ~311 ~ C[f%" 
3000 xf 4000 ppm IBA "ffi" ~ xf Si6~'iul ffi xf (P< 

0.01 xf P< O. 001) ~ s<ft -qn:ft ll7fr (~ 2) 1 3Rl 

~ wfi ~ (1000 xf 2000 ppm) -B ~311 ~ 
C[f%"-B~~~~-qn:ft~~ \3ti1dSi ~ 
IBA "ffi" 5000 ppm -B ~ ~ ~ -B Si6~crol ~ 
(P<0.02 xf P< 0.001) NAA "ffi" 4000 ppm -B -qn:ft ~I 
NAA "ffi" "<.>11j ~ 2000 ppm xf C[f~ -B ~ >f'BTCl" 

lf6RT ~ -B ~ ~ ~ S3lT (~ 2) 1 \3ti1dSi 

NAA "ffi" 5000 ppm ~ xl ~3n ~ C[f%" -B ~ 
-qn:ft ~ 1 ~ ~ Cf)RUl \3"Ul ~ "ffi" £iRT 3lCRTtf 
3l~ \Rf<fJ1 ~ >f'BTCl" ~ ~ 1 ~ ~ 3fCJfu -B IDl<f 

llfturrq "illlxl"1 ~ {j6~'Jl~6 xf ~ ~ ~ ~ -crm 
Tf<T ~W~ ~ fcp IBA"ffi" 4000 ppm"ffi" ~ 
"ffi" \JlRRl lJI/{frqryJO( 0~:.tlIfM)'?JO( -B ~ llfturrq IDl<f 

~I 

~ ~ -B IBA ~ NAA "ffi" 4000 ppm "ffi" 

~ "ffi" \JlRRl <:ffi lff<IT "lfm fcp ~ -B \JR? fu<fJm 

cnr ~ ~: ~ tt ~ (x-rrxufi 1-2) -B ~ 
S3lT lff<IT "lfm ~ fcp \3ti1dSi 5000 ppm IBA ~ NAA 

"ffi" ~ "ffi" \JlRRl ~ -B \JR? fu-Cflffi "ffi" ~ -B 
~ 3lT ~ 1 ~ "ffi" 4000 ppm ~ "ffi" \JlRRl 

~ ~ -B \JR? (90%) Ri<$Rid ~ -qn:ft ~ ~ 
fcp ~ ~ -B 3lj4i1IRd ~ ·if ~ 30-40 % 

\JR? Ri<fJfftd ~ ~ ~I ~ tt ~ ~ \3ti1dSi 

~ 5000 ppm -B lf6RT ~ ~ 11~ ~ ~ 
-B \JR? fu<fJm -B ~ -qn:ft ~ ~ (fg UCd" 31 j4 i11 Rd 

~"ffi" \JR? fu<fJm"ffi" ~ xf 3lfucp ~1'~ccli114v11 
~ ~1<.>14ltDII1 . 2 m~ tfTm ~ ~ >l~I~di -B 
cnr-4 ~ wn:r ~ ~ LR ~ fcp IBA ~ 4000 

ppm"ffi"~"ffi"~~~m4.l~I~l~"i~R1111 
~ ~ -B NAA "ffi" ~ ~ cnr ~ >r'BTCl" ~ 
~~~"ffi" 1000 ppm "ffi"~"ffi" \JlRRl45% 

~ -B \JR? Ri<fJRid ~ ~ ~I ~ 1 ~ 2 cnr 

31 Cl dl <$ "i ~ LR ~ mm % fcp ~) -B \JR? fu<fJm 

~~~LRIBA ~NAA ~fuf~~311cnr 
3RR 3lj4i1IRd ~ ~ ~ -B ~ tt >l"1lfd~'i LR 

~ >f'BTCl" ~ 1 



~ 1 -- 61).'11 ~ R:! 111 lfV!Tft1 '«'R<fi qlt <Pc¥! ii ~ qlt ~ <TrC'I qlt ~ c.f; 
~ q;] ~ I;Ci % ~ 'R ,1':rJCI 

~ (tft.tft<;'i) 
~it. ~. 

\f'1 .~ .~. 

'J"T ±~ ~ 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 
(0) 

~ %~ 30.00 45 .00 50.00 60.00 85 .00 35.00 30.00 35 .00 70.00 60.00 45 .00 

>R1t' qlt ~ em 5.70 7.00 7.30 8.67 14.87* 9.35 6.04 9.07 7.50 8.85 7.30 
¥b ±4.18 ±3.67 ± 1. 8 1 ±O.28 ±4.58 ±4.37 ±2A7 ±6.55 ±3 .38 ±4A8 ±2.10 

~nm qi') msm 1.25 2.33 2AO 2 .20 2.50 1.28 2.00 1.71 1.70 1.71 1.70 . . 

±O. 33 ±OA4 ±O.22 ±O.36 ±O.29 ±O.18 ±OA5 ±O.35 ±O.33 ±O.18 ±OA8 G~ m Cl>'1 msm 13.00 17 .20 17.90 18.90 23.30 13. 14 17.3 3 14.07 14.50 13.28 12.40 
±5.42 ±5 .29 ±4.15 ±2. 18 ±3.90 ±3.80 ±4.65 ±3.48 ±3.11 ±3 . 15 ±4.30 51 

~qlt ~eIll 1.50 :!l'l 

0.70 1.30 1.30 2.20t 3.20 1.24 1.68 0.84 1.92** 2.3 1 ±OA5 ..l:\I 

II ±O.22 ±OA3 ±O.25 ±O.56 ±1.25 ±OA6 ±O.45 ±O.22 ±O.30 ±1.04 1.39 i 1.50 1.50 1.80 2.90 2.50 1.70 2.28 1.54 1.67 lAO ±O.25 
±O.69 ±O.38 ±O.33 ±O.95 ±O.57 ±O.25 ±O.37 ±O.62 ±O.27 ±OAO 

rffi1 qi') ~ em 2A2 3.93 4.02 4.83 5.51 3.51 3. 10 2.47 2.92 2.75 2.30 
±O.83 ±O.55 ±O.54 ±O.85 ±O.78 ±O.92 ±O.77 ±O.94 ±O.53 ±O.96 ±O.66 ~ 

rffi1 qi') ~ C III 1.52 2.51 2.68 2.84 3.06 1.81 1.95 1.64 1.83 1.61 1.60 

i ±O.55 ±O.34 ±O.30 ±OA3 ±O.38 ±OA9 ±O.49 ±O.55 ±O.37 ±O.57 ±O.59 

~qlt ~ cm 0.60 0 .83 0.91 0.91 1.14* 0.71 0.67 0.77 0.60 0.72 0.70 ~ 
±O.20 ±O.07 ±O.12 ±O.15 ±O.17 ±O.13 ±O.14 ±O.18 ±O.II ±O.24 ±O.18 I %~ '¥l'l 30.00 50.00 50.00 60.00 90 .00 65 .00 45 .00 50.00 50.00 70.00 40 .00 

~ qi') msm 5.00 9.67* 5A2 8.44 17.00*** 15 .75 * 5AO 7.31 * 10.33 12.00** 11 .00 ~ 
±I.OO ±1.67 ±1.44 ±1.51 ±3.37 ±4.23 ±1.12 ±O.OO ±2.57 * ±2.58 -'=I 

±1.00 ~ 
~qi') ~ em 4.75 13.50* 7.57 11.33** 19.68 ** 10.87 12 .10 10.75 12 .9 1 * 12.50** 6.70 

±1.73 ±3 .73 ±1 .29 ± 1.00 ±4.67 ±3.15 ±1.42 ±3.23 H06 * ±1.39 
±O.OO 

%qi') ~ mm 1.11 1.33 1.50 1.77 1.95 1.75 1.20 1.50 1.33 2.50* lAO 
±O.33 ±O.33 ±O.24 ±O.22 ±O. 19 ±O.23 ±O.37 ±O.50 ±O.33 ±O.50 ±OAO 

%~ 50.00 66 .70 70.00 67 .00 78.00 69.00 62.50 75.00 78.60 72.70 75.00 

Significant at* =P<0.05 ; t =P<0.02 ;**=P<0.01 ;***=P<O.OOI 

~ 



R3 

~ 2 -- 61'1 (I '1 i1 fc;j 111 ~ -.:n:;m ~ c5l q;c;p:f -if 3lTfcR.r'1 ci> fuflR tir<;i'r ci> 
~ <nT ~ 10i ~ filcnrf! ~ ,<''fm 

~(~) 
~ ~ 

'J"l±~ ~ 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 
(0) 

~ %~ 45.00 75 .00 75.00 80.00 90.00 65.00 45.00 45.00 70.00 85.00 65.00 

~c51~ em 2.07 3.33 3.78 10.50** 14.06 *"* 5.03 3.75 3.04 3.87 5.45* 4.95 f 10.70 ±0.65 ± 1.1 6 ±2 .68 ±1.3 1 ± 1.68 ±0.82 ±0.88 ±0.3 1 ±1.1 8 ±0.88 
WID c5l x:mm 1. 50 1.80 2. 10 2.00 2.90 2.00 1.80 1. 55 2.00 4.20t 2. 10* 

10.23 ±0.20 10.27 10.2 1 ±0.27 ±0.29 ±0.13 ±0. 18 ±0.25 ±0.89 ±O. IO ~. 
I:ITlt c5l msm 11 .54 13.50 15.90 12.90 * 18.20 * 15.60 13.50 12.20 14. 10 11.50 10.70 

i ±2.42 ±1.73 ±2.,39 ±2.39 ± 1.88 ±1.84 ± 1.92 ± 1.68 ±2.49 ±2.41 ± 1.46 
~c51~ 
(~1ft.) 1.06 1.1 0 1.20 3.20 1.96 1.38 1. 10 0.84 1.60 1.32 1.30 

~. 10. 19 ±0.18 10.38 10.8 1 ±1.04 ±0.44 ±0.27 ±0.22 ±0.53 ±.0. 19 ±0.40 
II 0.46 0.72 0.84 3.30** 0.98 * 0.90""" 1.32*" 0.60 1.30 1.32"** 1.20" 

10.06 ±0. 12 10. 18 10.95 ±0. 15 ±O. IO ±0.25 ±0.13 ±0.45 ±0.1 9 ±0.20 ~ 
I:ITlt c5l ~ em 1.43 1.95t 2.28 3.64** 2.97 * 2.4 1 " 1. 84 160 1.66 2.62*** 2.08 i 10.24 ±0.24 10.67 10.58 ±0.33 ±0.40 ±0.25 ±0.42 ±0.32 ±0. 17 ±0.25 
I:ITlt c5l ~ em 0.8 1 1.16 1.2 1 2.53""* 1.40" 1.39" 1.04 0.90 0.93 0.44* 1.30 

10.19 ±0.20 10. 14 10.39 ±0.22 ±0.22 ±0. 13 ±0.25 ±0.1 7" ±0. 18 ±0.26 
~ 

~c51~cm 0.32 0.40t 0.38 *" 0.90"" 0. 88* 0.74*"" 0.50*" 0.40 0.44*" 0.75 *"" 0.5 1 * 
0 10.02 ±0.03 10.02 10.1 7 ±0.07 ±0.07 ±0.06 ±0.1 3 ±0.08 ±0.08 ±0.06 

%~ '!lCTi! 40.00 75.00 75 .00 80.00 90.00 65 .00 45 .00 50.00 70.00 85.00 65.00 w 
51' 

~ c5l msm 4.00 6.56 6. 14 5.30 8.20 6.25 3.40 3.50 5.75 9.30 9. 18 
±2.00 ±1.3 1 ±1.18 ±1.07 ±1.39 ±2. 10 ±0.81 ±1. 19 ±1.35 ±0.88 ± 1.54 

~c51 ~ em 2.28 19.30 16.28*" 14.60 ""* 25.50 "*" 9.30 3.00" 4.50* 6.50 7.05 6.22 ~ ±1.36 ±6.6 1 :0:: ±1.08 ±9.50 ±1.31 ±0.69 ±0.87 ±2.37 ± 1.45 ± 1.1 2 N 
±1.36 0 

~c51~ mm 1.00 1.50"" 1.57"* 1.37* 1.60" 1.42"* 1.40 1.25 1.50t 
0 

1.85 ** 1. 81 * N 

10.00 ±0.17 10.20 ±D.IS ±O.24 ±0.04 ±0.24 ±0.25 ±0. 19 ±0.14 ±0.12 
%~ 55.60 80.00 ~U.OO 81.25 88.90 76.90 70.00 66.70 78.57 76.47 76.90 

Signi ficant at * =P<0.05; t =P<0.02: ""=P<0.0 I: """=P<O .OO I 



~ qft \JR? fcrc.nm qft x:mm lR 3lfucp li g~ ~~ ffi 

(P < 0:001) xl" ~ IBA Cf2fT NAA 4000 ppm ~ 
cnr ~PncT ~ -q ~ 'Tm (~ 1) l16RT ~ cnr 

~'BTCT ~ ~ lR crtfud 1WlT 'Tm ~ <rg ~'BTCT IB A Cf2fT 

N AA cfJ wfT ~ -q ~ ~ 2fT 1 \3 til d li \J1.f'ClR 

5000 ppm cnr c:RT -gr ~ -q ~ ~ ~ ~ l"l11 
~ 31jq-qIRd ~ qft ~ -q ~VI1 ~fc;j<1 1 qft c:RT 
Sl \1j 1 Rl \Q' j -q \JR?T cnr fcrc.nm 3lfucp ~ 1WlT 'Tm 1 ~ JRl 

~ -q ~ ~ m4 

\jf) fct ~VI1 ~fc;j<11 ~ ~ 
~qft~lRlBA cnr31~~xt~, ~~ 

lR ~ fct IBA cfJ 4000 ppm xl" \3q-q IRd qft ~ -q 

li gcq ~~ ffi xl" \JR?T cnr fcrc.nm S31T 1 
<rg ~ 'Tm fct \3 q -q 1 Rd ~ >T \JR?T qft ~ ~ 

31jq-qIRd ~ qft ~ -q 3lfucp 0t (~ 1-2) 

~1 '1'i~fc;j<11 qft c:RT Sl\1jIRl\Q' j -q lBA ~ NAA cfJ 

~ cfJ ~ \JR?T qft ~ ligcq~~ ffi (P < 0.05 

xl" P<O.OOI)xl"~~-q~~llBA cfJ~ 
~ 4000 ppm -q \JR? qft ~ ~ 19.68 em. 

1:JT4T lJ<fT ~ ~ ~ IBA ~ NAA cfJ ~ 
~ ~ xl" qft ~ 1 \3tildli ~ 5000ppm cfJ 

\11T'ETR -q c:RT -gr 3iffcR:R ~ ~ l"l11 31'R \JR? ctt cfc& 
-q ( lg l<1 Cfl ~ m -wt ~ ~1 "1'i ~fc;j<11 ~ ~ -q 

31jq-qIRd ~ -q ~ fct \JR? qft ~ 4.75 em 0t, 
~ ~ 3lfucp 0t (~1) 1 NAA cfJ ~T cfJ ~ cfJ 
X1T2T-X1T2T \JR? qft cfc& -q qRClct'i ~ -;:ffif ~ 'Tm 1 

~ \JR? qft cfc& 12.91 em NAA cfJ 3000 ppm cfJ 

~ -q 1:JT4T ~ \jf) fct IB A cfJ 4000 ppm cfJ cR 0t 
(~ 1) 1 IBA cfJ 4000 ppm ~ -q ligcqLJ\o~ ffi (P 

< 0.001) xl" ~ \JR?qft ~ 25.5 eml16RT ~ 
-q 31 jq -q 1 Rd qft ~ -q 1:JT4T 'Pft ~ lR \JR? qft ~ 

~ 2.28 em JTfu cnwl 0t (~ 2) 1 NAA cfJ ~ 
~ ~ ~ \JR? qft ~ -q {lg l<1Cfl -;:ffif m ~I 
~ JRl ~ -q IBA Ch't \3tildli ~ 4000 ppm ~ 
~1 '1 'i ~ fc;j <1 1 ~ fuJ+rr -q \JR? qft ~ cfJ fcrc.nm em 
~ Wml1 2 

\JR? qft ~ lR IB A Cf2fT NAA cfJ ~ ~ 

cnr cnW ~ ~'BTCT ~ -;:ffil lfT<TT 'Tm 1 \JR? qft ~ -q 

li gcq ~~ ffi (P < 0.05) qRClct'i NAA cfJ 4000 ppm xl" 

~ -q 1WlT Tim (~ 1) IJRl ~ -q IBA ~ 

N AA -q \JR? qft ~~ lR cnW ~ ~'BTCT ~ -;:ffif 
~ 'Tm ~ <n?f \JR? qft .n-m. -q ~RCf ~ qft 

~ -q 1.11 em. qft qpft cn<11 lmt ~ fct l16RT -q ~ 

6., 

lig~LJ\O~ ~ xl" (P<0.05xl" 0.01)l11tt R1CflRid s<lT1 

~ em NAA cfJ {i c$;;;; 01 xl" \3q-q IRd ~ li gcq~~ 

(P< 0.02 xl" P< 0.00 I) ~ \3tildli ~ 3000 xl" 

5000 ppm -q 1WlT 'Tm ~ N AA cfJ ~ ~ -q 

}P1ICl~IIc>n 31m ~ 'Tm \jf) 31jq-q IRd (~) xl" 

~ 2fT 1 

IBA Cf2fT NAA qft ~ XfRillW xl" \3q-q IRd ~ 

-q ~ 31jq-qIRd ~ qft ~ -q 31Rl~R1dl cnr 

~ 3lfucp 1WlT 'Tm (~ 1) 1 ~ cfJ Sl ,<11 ,<' I q 01 

cfJ 60 ~ cfJ ~ ~ ~ LfTm qft x:mm 78% 

IBA qft ~ XfRill 4000 ppm xl" \3q-qIRd LfTm -q 1:JT4T 
'Pft ~ IBA cfJ JRl \3q-qIRd LfT~ 1000-3000 ppm 

-q ~ LfTm qft x:mm %R -q 3ffl112T ~ l"l11 31'R 
~ -q ~ ~oIlCiiCf) 31m "Y1<n 'Tm 1 NAA cfJ 

\3q-qIRd LfTm -q Sl,<1I{Jq ol cfJ ~ 1000 ppm xl" 

\3q-q IRd LfTm -q ~ 62.5% LfT~ ~ ~ l"l11 (xmuft 
1) ~ l16RT ~ -q ~ ~ LfT~ 88.9% 

IBA cfJ 4000 ppm \3 q-qI Rd LfTm -q ~ l"l11 ~ ~ 
~ ~'BTCT ~ 'Tml NAA xl" \3q-q IRd LfTm -q ~ 

LfTm qft x:mm -q CIJ1fi 1:JT4T ~ ~ <rg x:mm 31 jq -q 1 Rd 

LfTm qft x:mm xl" 31fucp 0t 1 

IB A cfJ ~ cfJ ~ ~ LfTm qft x:mm -q cfc& 
cnr ~ CBRUT ~ -q \JR? fcrc.nm qft x:mm -q ~ 

cnr ~ 2fT 1 LfTm cnr 3lfucp x:mm -q ~ ~ W1T ~ 

3lfucp \JR?T cnr fcrc.nm ~ ~ cfJ ~ ~ -q ~ 

cnr ~ CBRUT 3lfucp 1=ff5IT -q ~ ~ cnr ~ xl" 

~ ~ %1 ~ cfJ \11fflR cfJ ~ W~ 
LfTm qft ~ Sl \1j 1 Rl \Ql -q 31WT-31WT fcn<t l"l11 wWIT 
cfJ qRollli{C1't'lq ~lfl1~fc;j<1 1 qft ~ fuPTT -q lBA cfJ 

4000 ppm ~ cfJ ~ \JR? fclcnm -q xi ~1 t'l \1j 'i Cfl 
~ >fT1{l ~p. 12, 15 

~~cfJ~xl"~~~lR~~ 
fcn ~1~ '1~f& <1 1 ~ ~ ~ 11mT ~ ctt ~~"lgl'i~1'S 
~ CflT IB A cfJ 4000 ppm xl" \3qil lRd ~ C<jCl'{ilf{jCf) 

~ lR ~ ~ ~ lR LfTtT ~ qft \iff ~ t \jf) 

fct ~ -q ~til Cft ~ \mTrr qft ~ 1iTrr em ~ ~ 1 

3TT1ffi' 

~tTR ~tfi Xl~ xffcttmt ~ ~ ~ ~ 
~ q~ ~tTR 'fRQfR cfJ f.'l~~1 Cfl cfJ >rfd' 31Tm-x 
~~~I 
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1::f5T'<" cn:~l Cb ('iN C1 crcffi, ~. x:fT. ~. 3-!T'<". ( 1 967) . 

10. 'RClR 3m it, ::rm ~ cf;, -wIT ~ 3m ~ ~, 
$ r:c;I!~~H('f ~ 3ifrn c;d4Cf)('f <!!ftCf)(>'iJ '<' 12 (3-4) 

(1994) 255-261. 
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