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AbJ-AbJ ^m{Jm{obH$ j{Ã H{$ od⁄moW©̀ m{ß oH$ emarnaH$
`m{Ω`Vm, Mam{ß H$m EH$ VwbZmÀ_H$ A‹``Z

_h{e Hw$_ma e_m© *

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - gm_m›` JÀ`mÀ_H$ j_Vm Om{ A[Z{ H$m°eÎ` H{$ odH$mg H{$ obE ode{f Í$[ g{ _XX H$aVm h°& Om{ _wª` Í$[ g{ eara H$r _m{Q>r
_mßg[{oe`m{ß H$r oH´$`mAm{ß _{ß _XX H$aVr h°& BgobE I{b Hy$X H$r JoVodoY`m{ß VWm ‡oV`m{oJVm _{ß gm_m›` JÀ`mÀ_H$ j_Vm AmdÌ`H$ hm{Vr h° &
gm_m›` JÀ`mÀ_H$ j_Vm emarnaH$ oH´$`mAm{ VWm emarnaH$ hb-Mb H$r oH´$`U _{ß _XX H$aVm h° VWm AoYH$ g_` VH$  emarnaH$ oH´$`mAm{ H$m{ H$aZ{
_{ß ghm`Vm H$aVm h° &

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  Bg gßem{YZ _{ß amOÒWmZ H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$
_m‹`o_H$ od⁄mb` _{ß A‹``ZaV N>mÃ dJ© oH$ emarnaH$ `m{Ω`Vm H{$ Mam{ß
H{$ hmW Am{a Hß$Ym{ß H{$ ÒZm`wAm{ß H$m ÒZm`w ]b  VWm ghZ eo∫$, V{O JoV
VWm JoV gw_{b, [°a H$m odÒ\$m{Q>H$ ]b, VWm ÈoYamo^gaU ÌdgZ ghZ
eo∫$ H$m ‹`mZ aIZ{ _{ _XX o_b{Jr & amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm
g_Vb j{Ã H{$ AbJ AbJ j{Ã [wÈfm{ß oH$ ]r. E_. AmB©., dOZ VWm
Dß$MmB© H$m [Vm Mb{Jm oOgg{ I{b OJV _{ß BgH$m bm^ hm{Jm& amOÒWmZ
am¡` H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$ Bg A‰`mg g{ emarnaH$ oejH$m{ß
H$m{ I{b H{$ AZwgma M`Z H$aZ{ _{ß _XX hm{Jr &  Bg A‰`mg g{ A¿N{>
oIbmo∂S>`m{ß H$m{ [gßX H$aZ{ _{ß _XX o_b{Jr & Bg A‰`mg g{ emarnaH$ oejm
H{$ ‡oejU H{$ H$m`©H´$_ V°`ma H$aZ{ _{ß ghm`Vm o_b{Jr &  Bg A‰`mg g{
_{oS>H$b H{$ j{Ã _{ß ^r _XX o_b{Jr&
C‘{Ì`  C‘{Ì`  C‘{Ì`  C‘{Ì`  C‘{Ì`  - AbJ AbJ ̂ m{Jm{obH$ j{Ã H{$ od⁄moW©̀ m{ß oH$ emarnaH$ ̀ m{Ω`Vm,
Mam{ß H$m EH$ VwbZmÀ_H$ A‹``Z amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm g_Vb
j{Ã H{$ AbJ AbJ j{Ã [wÈfm{ß oH$ emarnaH$ `m{Ω`Vm H{$ Mam{ß H$m _m[Z
H$aZm &
1. amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$ AbJ AbJ j{Ã
[wÈfm{ß oH$ emarnaH$ `m{Ω`Vm H{$ Mam{ß H$r Am[g _{ß VwbZm H$aZm &
[naH$Î[Zm[naH$Î[Zm[naH$Î[Zm[naH$Î[Zm[naH$Î[Zm
1. amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$ AbJ AbJ j{Ã
[wÈfm{ß oH$ emarnaH$  ̀ m{Ω`Vm H{$ Mam{ß H$m _{ß gmW©H$ AßVa X{IZ{ H$m{ o_b{Jm&
H´$.H´$.H´$.H´$.H´$. MaMaMaMaMa [arjU[arjU[arjU[arjU[arjU _m[Z odoY_m[Z odoY_m[Z odoY_m[Z odoY_m[Z odoY
1. hmW Edß Iß̂ { H{$ ÒZm ẁ H$m ÒZm ẁ]b [wbflg gßª`m

 VWm ghZ eo∫$ H$m _m[Z
2. [{Q> H{$ ÒZm`w H$m ]b VWm ghZ e`Zm{ŒmWmZ 60 g{Hß$S>

eo∫$ H$m _m[Z
3. V{O JoV VWm JoV gw_{b H$m _m[Z eQ>b aZ g{Hß$S>
4. [°a oH$ odÒ\$m{Q>H$ eo∫$ H$m _m[Z I∂S>r bß]r Hy$X g{. _r.
5. V{OJoV VWm odÒ\$m{Q>H$ eo∫$ 50 `mS©> Xm°∂S> g{Hß$S

* em{YmWr© (emarnaH$ oejm) ^y[mb Zm{]Îg odÌdod⁄mb`, CX`[wa (amO.)em{YmWr© (emarnaH$ oejm) ^y[mb Zm{]Îg odÌdod⁄mb`, CX`[wa (amO.)em{YmWr© (emarnaH$ oejm) ^y[mb Zm{]Îg odÌdod⁄mb`, CX`[wa (amO.)em{YmWr© (emarnaH$ oejm) ^y[mb Zm{]Îg odÌdod⁄mb`, CX`[wa (amO.)em{YmWr© (emarnaH$ oejm) ^y[mb Zm{]Îg odÌdod⁄mb`, CX`[wa (amO.) ‰mmaV ‰mmaV ‰mmaV ‰mmaV ‰mmaV

H$m _m[Z>
6. ÈoYamo^gaU ÌdgZ ghZ 1.5 _mBb g{Hß$S>

eo∫$ _m[Z Xm°∂S/Mmb
[nagr_mEß:[nagr_mEß:[nagr_mEß:[nagr_mEß:[nagr_mEß:
1. `h em{Y H$m`© amOÒWmZ VH$ H{$ od⁄moW©`m{ß VH$ gro_V Wm&
2. `h em{Y H$m`© amOH$r` od⁄mb` _{ß A‹``ZaV _m‹`o_H$ ÒVa H{$

od⁄moW©`m{ß VH$ gro_V Wm&
3. Am`w gr_m AoYH$V_ 14 g{ 18 df© VH$ od⁄moW©`m{ß VH$ gro_V Wm&
AmßH$∂S>m{ ß H$m odõ{fU AmßH$∂S>m{ ß H$m odõ{fU AmßH$∂S>m{ ß H$m odõ{fU AmßH$∂S>m{ ß H$m odõ{fU AmßH$∂S>m{ ß H$m odõ{fU - AbJ AbJ ^m{Jm{obH$ j{Ã H{$ od⁄moW©`m{ß oH$
emarnaH$ `m{Ω`Vm, eara aMZm Mam{ß oH$ VwbZm H$aZ{ H{$ obE odMaU
‡W∏$aU (ANOVA) Q{>ÒQ> H$m ‡`m{J oH$`m J`m Wm & _‹`_mZ H{$ ]rM
[Vm H$aZm H{$ obE LSD (Least Significant Difference) [arjU
¤mam 0.05 ÒVa g{ gmW©H$Vm _m[r JB© Wr  &
A‹``Z H{$ [naUm_ A‹``Z H{$ [naUm_ A‹``Z H{$ [naUm_ A‹``Z H{$ [naUm_ A‹``Z H{$ [naUm_ - AbJ AbJ ^m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r
[wb-Aflg [arjU H$m g_Vb j{Ã H{$ 6.54 X{IZ{ H$m{ o_bm Wm, VWm
[hm∂S>r j{Ã _{ß 6.46 _‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ
odMaU 44.46 X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m
_‹`_mZ odMaU 7.19 X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 6.18 X{IZ{
H$m{ o_bm Wm & oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa
0.05 ÒVa "t' = 0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm
& [wb-Aflg ( hmW VWm Hß$Y{ H$r ÒZm ẁAm{ H$m ]b VWm ghZ eo∫$) [arjU
_{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

AbJ AbJ ^m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r grQ>-Aflg [arjU
H$m g_Vb j{Ã H{$ 28.94 X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 23.68
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 370.62
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
47.51 X{IZ{ H$m{ o_bm Wm& O]oH$ V a{er`m{ß 7.80 X{IZ{ H$m{ o_bm Wm &
oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa 0.05 ÒVa "t' =
0.05(3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & [wb-Aflg (
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hmW VWm Hß$Y{ H$r ÒZm`wAm{ H$m ]b VWm ghZ eo∫$) [arjU _{ß Xm{Zm{ß
g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

grQ>-Aflg ([{Q> H{$ ÒZm`wAm{ H$m ]b VWm ghZ eo∫$) [arjU _{
g_Vb VWm [hm∂S>r j{Ã H{$ od⁄moW©`m{ß _{ß AßVa X{IZ{ H$m{ o_bm Wm &

AbJ AbJ ^m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r eQ>b aZ [arjU H$m
g_Vb j{Ã H{$ 11.56  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 10.94
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 4.87
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
0.86 X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 5.69 X{IZ{ H$m{ o_bm Wm &

oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa 0.05 ÒVa
"t' = 0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & eQ>b aZ
(V{O Xm°∂S> VWm JoV gw_{b) [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa
X{IZ{ H$m{ Zht o_bm &

AbJ AbJ ̂ m{Jm{obH$ j{Ã _{ß od⁄moW©̀ m{ß H$r I∂S>r bß]r Hy$X [arjU
H$m g_Vb j{Ã H{$ 1.81  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 1.65
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 4.67
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
0.07 X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 9.90 X{IZ{ H$m{ o_bm Wm &

oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa 0.05 ÒVa
"t' = 0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & I∂S>r bß]r
Hy$X ([°am{ß H{$ odÒ\$m{Q>H$ ]b) [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa
X{IZ{ H$m{ Zht o_bm &

AbJ AbJ ^m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r 50 `mS©> Xm°∂S> [arjU
H$m g_Vb j{Ã H{$ 7.42 X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 7.23
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 0.38
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
0.52 X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 0.73 X{IZ{ H$m{ o_bm Wm &

oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa 0.05 ÒVa
"t' = 0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & 50 `mS©>
Xm°∂S>  (V{OJoV VWm odÒ\$m{Q>H$ eo∫$ H$m _m[Z) [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß
H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & g_mZVm [mB© JB© Wr &

AbJ AbJ ̂ m{Jm{obH$ j{Ã _{ß od⁄moW©̀ m{ß H$r 1.5 _mB©b Xm°∂S>  [arjU
H$m g_Vb j{Ã H{$ 12.71 X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 13.06
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 5.16
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
1.45 X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 3.55 X{IZ{ H$m{ o_bm Wm &

oOg{ Q{>]b H$r d{Î`y H{$ gmW X{IZ{ [a  gmW©H$Vm H$m ÒVa 0.05 ÒVa
"t' = 0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & 1.5 _mB©b
Xm°∂S>  (ÈoYamo^gaU ÌdgZ ghZ eo∫$ _m[Z) [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß
H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & g_mZVm [mB© JB© Wr &
oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© :
1. [wbAflg g_yh _{ß [arjU _{ß Xm{Zm{ß ghZ eo∫$ hmW VWm Hß$Y{ H$r

ÒZm`wAm{ß H$m ]b _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

2. grQ>Aflg g_yh _{ß [arjU _{ß g_Vb VWm [hm∂S>r j{Ã H{$ od⁄moW©`m{ß
ghZ eo∫$ VWm [{Q> H$r ÒZm`wAm{ß H$m ]b _{ß H$m{B© gmW©H$ AßVa X{IZ{
H$m{ o_bm &

3. eQ>b aZ [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß (V{O Xm°∂S> VWm JoV gw_{b) H$m{B©
gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

4. I∂S>r bß]r Hy$X [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß ([°am{ß H{$ odÒ\$m{Q>H$ ]b)
H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

5. 50  `mS©> Xm°∂S> V{OJoV VWm odÒ\$m{Q>H$ eo∫$ H$m _m[Z [arjU _{ß
Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & g_mZVm [mB©
JB© &

6. 1.5 _mBb Xm°∂S> _{ß Xm{Zm{ß g_yhm{ß _{ß (ÈoYao^gaU ÌdgZ ghZ eo∫$)
_m[Z [arjU _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm &

gßX^© J´ßW gyMr gßX^© J´ßW gyMr gßX^© J´ßW gyMr gßX^© J´ßW gyMr gßX^© J´ßW gyMr :-
1. gßVm{fr "AmoXdmgr _ohbm ]mÒH{$Q> ]m∞b, oZOr ÒHy$b am¡` ÒVar`

oIbmo∂S>`m{ß Am°a gaH$mar ÒHy$b am¡` AmoXdmgr _ohbm oIbm∂S>r H{$
]rM M`oZV _m{Q>a o\$Q>Z{g Ma H$r VwbZm'Jm{ÎS>Z nagM© Wm∞Q>≤g:$
oXgß]a 2011, dm∞Î`y_& 1 AßH$ 6, ode{f Vol.1 AH$mXo_H$ OZ©b&

2. hmo_X AamOr "EßW´m{[m{_{oQ≠>H$ EßS> o\$oO`m{bm∞oOH$b ‡m{\$mBb Am∞\$
EbrQ> OyoZ`a [wÈf Am°a _ohbm B©amZr am{dg© o_oS>b'- BÒbmo_H$
AmOmX `yoZdog©Q>r, _mnadZ ]´mßM, _mnadZ B©amZ& B©ÒQ> OZ©b Am∞\$
gmBßoQ>o\$H$ nagM© 9 (2):$ 162,2011 AmB©EgEgEZ 1990-
9233&

3. E_ O{ Sß>H$Z "OyoZ`a EbrQ> ‡mBd{Q> ÒHy$b ÒQ{>Q> flb{̀ g© H{$ EßW´m{[m{_{oQ≠>H$
Am°a o\$oO`m{bm∞oOH$b bjU' ]´ O{ Ò[m{Q©>≤g _{S>& 2006 OwbmB© 649-
651& DOI: 101136/]rO{EgE_. 2005. 021998.

4. J°]{Q> Q>r "Am∞ÒQ≠>{ob`mB© OyoZ`a Z{eZb, am¡` Am°a Zm°ogoIE oZOr
ÒHy$b am¡` H{$ oIbmo∂S>̀ m{ß H$r emarnaH$ Am°a _mZdemÛr` ode{fVmEß'
EWbrQ> Am°a H$m{M g[m{Q©> god©g{O, π$tgb¢S> EH{$S>_r Am∞\$ Ò[m{Q©>,
π$tgb¢S> Am∞ÒQ≠>{ob`m& oQ>_J]{Q> O{ ÒQ≠>{ßW H$m∞›S> a{g& 2007 AJÒV`
21(3):$ 902-8.

5. Marques MC, ‡m{\{$eZb ‡mBd{Q> ÒHy$b ÒQ{>Q> flb{̀ g© H$r o\$oOH$b
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