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_h{e Hw$_ma e_m© *

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - ^maV _{ß hr amOÒWmZ am¡` H{$ ^m°Jm{obH$ j{Ã H$r gaßMZm _{ß [hm∂S>r j{Ã g_Vb j{Ã Xm{Zm{ß hr ‡H$ma H{$ j{Ã _{ß OZVm oZdmg H$aVr
h° & amOÒWmZ H$m BoVhmg Ambm{H$rH$ h°, `hm± [a [hm∂S> j{Ã _{ß Aamdbr [d©V _mbm JwOaVr h°, BgobE amOÒWmZ _{ß ^m°Jm{obH$ j{Ã _{ß [hm∂S>, [R>ma
g_Vb a{oJÒVmZ g^r ‡H$ma H{$ j{Ã od⁄_mZ 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{$ AbJ AbJ j{Ã [wÈfm{ß oH$
oh_{Q>m{bm∞OrH$b H{$ Mam{ß H$m bmb a∫$ H$Um{,  Ìd{V a∫$ H$Um{, flb{Q>b{Q>≤g,
hr_m{Ωbm{o]Z AmoX H$m [Vm Mb{Jm oOgg{ ÒdmÒœ` H$m ª`mb ah{Jm & Bg
A‰`mg g{ emarnaH$ 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` :
1. AbJ AbJ ^m{Jm{obH$ j{Ã H{$ od⁄moW©`m{ß oH$ oh_{Q>m{bm∞OrH$b Mam{ß

H$m EH$ VwbZmÀ_H$ A‹``Z&
2. amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$ AbJ AbJ j{Ã

[wÈfm{ß oH$ oh_{Q>m{bm∞OrH$b H{$ Mam{ß H$m _m[Z H$aZm &
3. amOÒWmZ am¡` H{$ [hm∂S>r j{Ã VWm g_Vb j{Ã H{$ AbJ AbJ j{Ã

[wÈfm{ß oH$ oh_{Q>m{bm∞OrH$b H{$ 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$ oh_{Q>m{bm∞OrH$b H{$ Mam{ß _{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. bmba∫$ H$U hr_m{Q>m{bm∞Or AZmobogg (_mBH$m{brQ>a)

_erZ Mil./cu.Mm

 2. Ìd{V a∫$ H$U hr_m{Q>m{bm∞Or AZmobogg G/di (_mBH$m{brQ>a)
_erZ Gms/100ml

 3. flb{Q>b{Q>≤g hr_m{Q>m{bm∞Or AZmobogg (_mBH$m{brQ>a)
_erZ Mil./cu.Mm

* 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

AbJ-AbJ ^m{Jm{obH$ j{Ã H{$ od⁄moW©̀ m{ß oH$ oh_{Q>m{bm∞OrH$b
Mam{ß H$m EH$ VwbZmÀ_H$ A‹``Z

4. hr_m{Ωbm{]rZ hr_m{Q>m{bm∞Or AZmobogg G/di (_mBH$m{brQ>a)
_erZ Gms/100ml

gr_mEß  gr_mEß  gr_mEß  gr_mEß  gr_mEß  - Om{ KQ>H$ em{YH$Vm© H{$ oZ`ßÃU H{$ _{ß Zht h° dh Bg ‡H$ma g{ h°&
1. od⁄moW©`m{ß H$m gm_moOH$ Edß AmoW©H$ ÒVa H$m{ oZ`ßÃU g{ ]mha aIm
Wm&
[nagr_mEß [nagr_mEß [nagr_mEß [nagr_mEß [nagr_mEß :
1. `h em{Y H$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$
hr_m{Q>m {bm∞OrH$b Mam{ ß oH$ 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_:
1. AbJ AbJ ̂ m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r hr_m{Ωbm{o]Z [arjU
H$m g_Vb j{Ã H{$ 13.30,  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 14.88,
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMa�m 26.57,
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
2.14, X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 12.40 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$m{ Zht o_bm & hr_m{Ωbm{o]Z
[arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & g_mZVm
[mB© JB© Wr &
2. AbJ AbJ ̂ m{Jm{obH$ j{Ã _{ß od⁄moW©̀ m{ß H$r bmb a∫$ H$U [arjU
H$m g_Vb j{Ã H{$ 5.07,  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß 5.09,
_‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMaU 11.12,
X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ odMaU
0.35, X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 31.84 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' =
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0.05 (3,196) H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & bmb a∫$ H$U
[arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{ Zht o_bm & g_mZVm
[mB© JB© Wr &
3. AbJ AbJ ̂ m{Jm{obH$ j{Ã _{ß od⁄moW©̀ m{ß H$r Ìd{V a∫$ H$U  [arjU
H$m g_Vb j{Ã H{$ 6702.00,  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß
7336.00, _‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ
odMaU 12620983.33, X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$
H$m _‹`_mZ odMaU 2043729.59, X{IZ{ H$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 ỳ 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$m{
Zht o_bm & Ìd{V a∫$ H$U  [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa
X{IZ{ H$m{ Zht o_bm & g_mZVm [mB© JB© Wr &
4. AbJ AbJ ^m{Jm{obH$ j{Ã _{ß od⁄moW©`m{ß H$r flb{Q>b{Q>≤g [arjU
H$m g_Vb j{Ã H{$ 311.66,  X{IZ{ H$m{ o_bm Wm, VWm [hm∂S>r j{Ã _{ß
3.7.62, _‹`_mZ X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß _‹`_mZ odMa�m
896.99, X{IZ{ H$m{ o_bm Wm & VWm Xm{Zm{ß g_yhm{ß H{$ ‡m·mßH$ H$m _‹`_mZ
odMaU 3200.37, X{IZ{ H$m{ o_bm Wm& O]oH$ "t' a{er`m{ß 0.28 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$m{ Zht o_bm &
flb{Q>b{Q>≤g [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$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. hr_m{Ωbm{o]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 &
2. bmb a∫$ H$U  [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{

Zht o_bm & g_mZVm [mB©  JB© Wr &
3. Ìd{V a∫$ H$U  [arjU _{ß Xm{Zm{ß g_yhm{ß _{ß H$m{B© gmW©H$ AßVa X{IZ{ H$m{

Zht o_bm & g_mZVm [mB© JB© Wr &
4. flb{Q>b{Q>≤g [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 &
gßX^© J´ßW gyMr :$-gßX^© J´ßW gyMr :$-gßX^© J´ßW gyMr :$-gßX^© J´ßW gyMr :$-gßX^© J´ßW gyMr :$-
1. Or Ò[m{nag, \w$Q>]m∞b A_{naH$Z Ò[m{Q©>≤g OZ©b _{ß o\$Q>Z{g ‡m{\$mBobßJ

EbrQ> oIbmo∂S>`m{ß H$r emarnaH$ Am°a emarnaH$ ode{fVmEß& O{ ÒQ≠>{ßW
H$m∞›S> a{g 23 (7).1947-1953,2009

2. am∞` Eg.H{$. (1995), CŒmar [oÌM_ ]ßJmb, ^maV _{ß H$m_ oH$E JE
CÉ Am°a oZÂZ CÀ[mXH$Vm H{$ emarnaH$ Am°a _mZdo_Vr` ode{fVmAm{ß
H$m VwbZmÀ_H$ A‹``Z& [ydm ©Ö& O{ h_& ]m`m{AmB©&,
1310070603AOh]./1002 10:Xm{B©:$ 7: 693-699&

3. EbrQ> gm∞H$a A_{naH$Z OZ©b dm∞Î`y_ 18, AßH$ 9, 2000 H{$ obE
Q>r. a{br EßW´m{[m{_{oQ≠>H$ Am°a o\$oO`m{bm∞oOH$b ‡roS>Ò[m{oOeZ

4. EbrQ> Am∞ÒQ≠>{ob`Z Í$Îg \w$Q>]m∞b _{ß ÒQ>mQ©>a Am°a Zm∞Z ÒQ>mQ©>g© flb{BßJ
[m{OreZ H{$ `wdm, S>„Î`y]r o\$oO`m{bm∞oOH$b Am°a EßW´m{[m{_{oQ≠>H$
bjU:$ EH$ H{$g ÒQ>S>r& ÒHy$b Am∞\$ ̄ y_Z _yd_{ßQ> EßS> Ò[m{Q©>≤g gmBßg{O,
`yoZdog©Q>r Am∞\$ ]°ba°Q>, od∑Q>m{na`m, Am∞ÒQ≠>{ob`m&

5. AoZßoXVm _ßS>b "EßW´m{[m{_{oQ≠>H$ EßS> o\$oO`m{bm∞oOH$b ‡m{\$mBb Am∞\$
BßoS>`Z eyQ>a' BßQ>aZ{eZb OZ©b Am∞\$ EflbmBS> Ò[m{Q©>≤g gmBßg{O
2011, dm∞Î`y_& 23, Zß]a 2, 394-405&

6. _ra hm{OV _m°gdr Z{OhmX Z{ EbrQ> gmBoH$obßJ Am°a H$amQ{> EWbrQ>m{ß
H$r EßW´m{[m{_{oQ≠>H$ Am°a o\$oO`m{bm∞oOH$b ode{fVmAm{ß H$r VwbZm
ÒH$m∞bg© nagM© bmB]´{ar EZmÎg Am∞\$ ]m`m{bm∞oOH$b nagM©, 2012,
3 (1):$ 628-631)

7. amR>m°∂S> AÈU ogßh gaH$mar ÒHy$b H{$ am¡` oIbm∂S>r Am°a oZOr ÒHy$b
H{$ am¡` ÒVar` oIbm∂S>r H{$ ]rM EßW´m{[m{_{oQ≠>H$ _m[ H$m EH$ VwbZmÀ_H$
A‹``ZÓ Ã°_mogH$ Am∞Z bmBZ BßS{>∑g S>]b „bmBßS> [r`a Bfiw[{
Ωdmob`a, E_.[r., ^maV www.ijems.net dm∞Î`y_-1 AßH$-02
oXgß]a-2012

8. 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 IßS> 1 AH$mXo_H$ OZ©b&

9. 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&

10. 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©`
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