
cfn' afnLsf] nflu df6f] tyf dnvfb Aoj:yfkg 
 
afnL la?jfnfO{ cfaZos vfBtTj k|bfg ug]{ df6f]sf] IfdtfnfO{ pa{/fzlSt elgG5 df6f]sf] 
pa{/fzlSt df6f] aGg] k}t[s kbfy{, vlgh kbfy{ / hLjf0f'sf] s[ofsnfk÷;s[otfdf e/kb{5 -lrq 
!_ . df6f] tyf dnvfb Aoj:yfkgsf] d'n pB]Zo jftfj/0f k|b'if0f x'g glbO{ lbuf] tyf pRr s[lif 
pTkfbg ug'{ xf] . t;y{ df6f] tyf dnvfb Aoj:yfkg eGgfn] Ifl0fs pTkfbsTj a[4L dfq geO{ 
lbuf]kgfdf klg Wofg lbg'kb{5 .  

 
lrq != df6f]sf] pa{/fzlStsf] sf/s tTjx? 

 
/fd|f] afnL pTkfbgsf] nflu df6f]sf] pa{/fzlSt /fd|f] x'g} k5{ t/ pAhfp df6f]df a9L pTkfbg x'g} k5{ eGg] 
x'Fb}g lsgsL afnL pTkfbgdf df6f]sf] pa{/fzlSg ;fy} afnLsf] pTkfbg Ifdtf, afnL Aoj:yfkg / xfjfkfgLsf] 
klg plQs} 7'nf] dxTj x'G5 -lrq @_ . 
 

 
lrq @= df6f]sf] pTkfbg Ifdtfsf sf/s tTjx? 

t;y{ lbuf] / pRr pTKfbg lngsf] nflu df6f], dnvfb / afnL Aoj:yfkgdf ;d]t plrt Wofg 
lbg'kb{5 . 

lbuf] df6f] Aoj:yfkgsf] nflu Wofg lbg'kg]{ s'/fx?M 

!= df6f]sf] ef}lts u'0fx? / o;sf] dxTjM 

!=! df6f]sf] /FuM  

 df6f]sf] /Fusf] cfwf/df df6f]sf] dlnnf]kgf cg'dfg ug{ ;lsG5 . elgG5 /ftf] df6f] /fhf 
df6f], sfnf] df6f] sfhL df6f], km';|f] df6f] hf]lu df6f] . ;fdfGotof k|fFufl/s kbfy{ a9L ePsf] 
df6f] sfnf] / uf9f /Fusf] x'G5 . t;y{ uf9f sfnf] /Fusf] df6f] cGo df6f] eGbf dlnnf] x'G5 . 
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/ftf] df6f]df lrD6fO{nf] s0fsf] dfqf a9L x'G5 / lrD6fO{nf] s0fsf] sf/0f /ftf] df6f]df klg 
la?jfnfO{ cfaZos vfBtTjsf] dfqf a9L x'G5 . t/ /ftf] df6f] lr;f] x'Fbf kfgL hDg] / lxnf] 
x'g] clg ;'Vvf x'Fbf s8f clg ;f/f] x'g] x'Fbf vghf]t ug{ ufx|f] x'gsf] ;fy} kfgLsf] lgsf;sf] 
Aoj:yf klg /fd|f] x'Fb}g . ;fdfGotof km';|f] df6f]df kfFuf]sf] s0fsf] dfqf w]/} x'g] ePsf]n] o;df 
df6f]sf] ;F/rgf klg alnof] (structural stability) gx'g] / vfBtTj klg sdL x'g] ePsf]n] of] 
df6f] sd dlnnf] x'G5 . cfn' afnLsf] nflu a9L k|fFufl/s kbfy{ ePsf] sfnf] /Fusf] df6f] a9L 
pko'St x'G5 . 

!=@ df6f]sf] ulx/fO{M 

 ;fdfGotof h'g 7fpFsf] df6f]sf] ulx/fO{ a9L 5 Tof] df6f]df la?jfnfO{ cfaZos vfBtTj 
a9L x'G5 / sd ulx/fO{ ePsf] df6f]df sd vfBtTj x'G5 . pbfx/0fsf] nflu sf7df08f}sf] 
df6f] tfnsf] kfgL ;'s]/ ag]sf] xf] / oxfF w]/} ulx/fO{ ;Dd sfnf] /Fusf] a9L k|fFufl/s kbfy{ 
ePsf] df6f] kfOg] x'Fbf oxfFsf] df6f] cGo :yfgsf] sd ulx/fO{ ePsf] df6f] eGbf a9L dlnnf] 
kfOG5 . 

!=# kfgL cjzf]if0f tyf lgsf;sf] cj:yfM 

 cfn' afnLsf] nflu k|z:t kfgL rflxG5 t/ kfgL hDg eg] x'Fb}g . h'g df6f]df kfgLsf] 
cjzf]if0f /fd|f] x'G5 Tof] df6f]df aiff{tsf] kfgL a9L dfqfdf cjzf]if0f x'G5 o;n] ubf{ ;txdf 
aUg] kfgLsf] dfqf sd x'G5 . o;n] ubf{ df6f]df lr:ofgsf] dfqf klg a9\g hfG5, e"–Ifo sd 
x'G5 / df6f]]sf] dlnnf]kgf sfod /fVg ;d]t ;xof]lu x'G5 . s8f vfnsf] df6f]df klg 
k|fFufl/s kbfy{ yKg ;s] o;n] df6f]nfO{ v's'nf] agfO{ kfgLsf] cjzf]if0f  / lgsf; klg 
a9fO{lbG5 . k|fFufl/s kbfy{ k|z:t ePsf] bf]d6 df6f] dlnnf] / v's'nf] x'g] ePsf]n] kfgLsf] 
cjzf]if0f /fd|f] x'g] / afnL pTkfbg klg /fd|f] x'g] ePsf]]n] cfn' afnLsf] nflu /fd|f] dlgG5 . 

!=$ df6f]sf] agf}6 -6]S:r/_M 

 df6f]df lrD6fO{nf], kfFuf] / afn'jf u/L ltg k|sf/sf s0fx? x'G5g . oL s0fx?sf] dfqf / 
cg'kftsf] cfwf/df df6f]sf] agf}6 lrD6fO{nf], bf]d6 jf anf}6] eg]/ elgG5 . oL s0fx?sf] 
cg'kftn] df6f]sf] pa{/fzlStsf] ;fy} kfgL wf/0f ug]{ Ifdtf / lgsf;sf] cj:yf klg km/s 
kb{5 . df6f]sf] agf}6n] l;FrfO{sf] dfqf tyf calw klg km/s kfb{5 . x'g t cfn' v]tL ;a} 
vfnsf] df6f]df x'g ;S5 t/ k|z:t k|fFufl/s kbfy{ ePsf] bf]d6 df6f] cfn' afnLsf] nflu /fd|f] 
dflgG5 . 

!=% df6f]sf] ;F/rgf -a'gf}6÷:6«Sr/_M 

 df6f]df s0fx? Ps cfk;df s;/L, s'g cfsf/ agfP/ /x]sf 5g To;nfO{ df6f]sf] ;F/rgf 
elgG5 . h:t} ;F/rgf /lxt, Ans cfsf/, sf]nd cfsf/, bfgfbf/ cflb . olb df6f]df anf}6]sf 
s0fx? w]/} 5g, k|fFufl/s kbfy{ sd 5 eg] To:tf] df6f] ;F/rgf /lxt x'G5, t/ k|z:t k|fFufl/s 
kbfy{ ePsf] / afn'jf, kfFuf] / lrD6]sf] s0fx? ;a} a/fa/ h:tf] ePsf] df6f] bfg]bf/ ;F/rgf 
ePsf] x'G5 . o:tf] df6f]df lr:ofg wf/0f ug]{ Ifdtfsf] ;fy} lgsf; klg /fd|f] x'G5 . t/ 
k|fFufl/s kbfy{ sd ePsf] / w]/} s8f d]l;gx? k|of]u ePsf] df6f]sf] ;F/rgf Ans cfsf/ jf 
sf]nd -vDaf_ cfsf/sf] x'G5 . o:tf] df6f] w]/} s8f x'g] ePsf]n] kfgL wf/0f ug]{ Ifdtf sd 
x'gsf] ;fy} vghf]t ug{ klg ufx|f] x'G5 . 

!=^ df6f]sf] k}t[s kbfy{M 

 9'Fuf tyf r§fgx? lvO{P/ df6f] aGb5 . t;y{ df6f]sf] ef}lts u'0f -agf}6, /Fu, tf}n_ o;sf] 
k}t[s kbfy{df lge{/ x'G5 . 



!=& df6f]df l5b|sf] dfqf / tf}nM  

 df6f]sf s0fx? s;/L ldn]/ a;]sf 5g -;F/rgf_, k}t[s kbfy{, k|fFufl/s kbfy{sf] dfqf 
cflbn] df6f]df l5b|sf] dfqf / df6f]sf] tf}nsf] lgwf{/0f ub{5 . o;n] df6f]df xfjfsf] ;Frf/ / 
kfgLsf] lgsf;sf] klg lgwf{/0f ub{5 . ;fdfGotof k|z:t k|fFufl/s kbfy{ ePsf] bf]d6 df6f]df 
bfg]bf/ ;F/rgf x'g'sf] ;fy} ;fgf tyf 7'nf l5b|x? klg cfaZos dfqfdf x'g] / kfgLsf] 
cjzf]if0f tyf lgsf;sf] klg /fd|f] Aoj:yf x'g] ePsf]n] cfn' v]tLsf] nflu /fd|f] dflgG5 . 

!=* kfgL wf/0f ug]{ IfdtfM 

 afnL la?jfnfO{ cfaZos kfgL df6f] af6 g} k|fKt x'G5 . afnL la?jfnfO{ cfaZos 
vfBtTj klg df6f]df 3'nglzn eO{ kfgL ;Fu} k|fKt x'G5 . afnL la?jfnfO{ kfgL h:t} xfjf 
klg cfaZos x'G5 . la?jfsf] x/]s sf]ifn] cfkm\gf] nflu cfaZos xfjf cfFkm}n] lng] ub{5 . 
t;y{ df6f]df cfaZos eGbf a9L lr:ofg eof] eg] afnL la?jfsf] h/fn] cfaZos dfqfdf 
xfjf lng ;Sb}g / xfjsf] cefjdf la?jfnfO{ cfkm\gf] pkfkro (metabolic ativity) s[of 
;Frfng ug{ ;Sb}g . o:tf] cj:yfdf la?jfn] vfBtTj dfq} x}g kfgL klg zf]ig ;Sb}g . o;}n] 
df6f]df kfgL hDbf afnL cf]O{nfpg hfG5 . 

 df6f]sf] kfgL wf/0f Ifdtf laleGg s'/fx?df e/ kb{5 . df6f]sf] lsl;d -agf}6_, df6f]sf] 
;F/rgf -a'gf}6_, df6f]df k|fFufl/s kbfy{sf] dfqf cflbn] df6f]sf] kfgL wf/0f ug]{ Ifdtf km/s 
km/s x'g ;S5 . ;fdfGotof lrD6fO{nf] df6f]sf] kfgL wf/0f ug]{ Ifdtf a9L x'G5 t/ o:tf] 
df6f]df lgsf;sf] /fd|f] Aoj:yf x'Fb}g . o:t} u/L k|fFufl/s kbfy{ a9L ePsf] df6f]df klg kfgL 
wf/0f ug]{ Ifdtf a9L x'G5 . o:t} bfgfbf/ ;F/rgf ePsf] df6f]df klg cGo df6f]sf] t'ngfdf 
a9L kfgL wf/0f ug]{ Ifdtf x'G5 . 

 bf]d6 df6f]df lrD6] df6f]sf] t'ngfdf sd kfgL wf/0f ug]{ Ifdtf ePklg bf]d6 df6f]df 
afnL la?jfsf] nflu cfaZos dfqfd kfgL x'g'sf] ;fy} lgsf; klg /fd|f] x'g] ePsf]n] cfn' 
nufot ;a} afnLnfO{ bf]d6 df6f] /fd|f] dflgG5 . 

 

@= df6f]sf] /f;folgs u'0fx? / dxTjM 

@=! df6f]sf] clDnokgf -lk=Pr=_M  

 df6f]sf] pa{/fzlStsf] lx;fan] df6f]sf] clDnokgf -lk=Pr=_ ;a}eGbf dxTjk'0f{ kIf xf] . 
;fdfGotof v]tL ul/Psf] df6f]df lk=Pr= $ b]lv !) ;Dd x'g ;S5 . s[lifsf] lx;fan] ^=% b]lv 
&=% ;Dd lk=Pr= ePsf] df6f]nfO{ t6:y df6f] elgG5 . w]/}h;f] afnL xNsf clDno df6f] -lk=Pr= 
^ b]lv ^=%_ df /fd|f] x'G5g t/ cfn' afnLsf] nflu lk=Pr= ^ eGbf tn ePsf] df6f] g} /fd|f] 
dflgG5 . lk=Pr= w]/} ePsf] df6f]df :Sofa -bfb_ /f]u a9L nfUg] ;Defjgf x'G5 . olb df6f]sf] 
lk=Pr= w]/} sd jf w]/} a9L 5 eg] df6f] ;'wf/ssf] k|of]u ug'{ kg]{ x'G5 . lk=Pr= w]/} sd ePsf] 
df6f]df v/fgL jf s[lif r'g k|of]u ug{ ;lsG5 eg] w]/} a9L lk=Pr= ePsf] df6f]df ;Nkm/, lhK;df 
jf Pdf]lgof o'St dnx?sf] k|of]u ug'{ k5{ . olb k|fFufl/s dnsf] k|of]u k|z:t dfqfdf ul/Psf] 5 
eg] clDnokgf jf Iff/Lokgfsf] c;/ klg sd ug{ ;lsG5 . 

@=@ df6f]df k|fFufl/s kbfy{sf] dfqfM 

 ;fdfGotof cfn'afnLsf] nflu k|z:t k|fFufl/s kbfy{ ePsf] df6f] /fd|f] x'G5 . o;n] cfn'sf] 
nflu vfBtTj dfq lbg] geO{ df6f] v's'nf] agfpg, lr:ofg sfod /fVg / h/fsf] lasf; klg 
/fd|f] x'G5 . df6f]df ePsf] k|fFufl/s kbfy{ -x\o'd;_ vfBtTjsf] e08f/ ePsf]n] la?jfsf] nflu 
cfaZos kg]{ d'Vo tyf ;'Id vfBtTj klg o; af6 k|fKt x'G5 . /f;folgs dnsf] a9L k|of]u 



ePsf] df6f]df afnLdf /f]u klg a9L nfUg] / pTkflbt cfn'sf] e08f/ Ifdtf klg sd x'G5 . 
df6f]df ePsf] k|fFufl/s kbfy{ / k|fufl/s dndf s]xL leGgtf 5 . laleGg k|fFufl/s j:t'x? af6 
tof/ ePsf] dnnfO{ k|fFufl/s dn elgG5 t/ oL k|fFufl/s dnx? ;'Id hLjf0f'af6 k'gM la36g 
x'G5 / cGtdf x\o'd;df kl/0ft x'G5 . o;/L x\o'd;df kl/0ft eO{;s]sf] k|fFufl/s kbfy{nfO{ eg] 
df6f]df ePsf] k|fFufl/s kbfy{ (soil organic matter) eGg] ul/G5 . df6f]df ePsf] k|fFufl/s kbfy{n] 
lk=Pr= ;Gt'ngsf] ;fy} afnL la?jfsf] kf]ifs tTjsf] pknAwtf a9fpg ;d]t ;xof]u ub{5 . 

@=# df6f]df vfBtTjsf] dfqfM 

 afnL la?jfsf] nflu cfaZos vfBtTj df6f] af6 g} k|fKt x'G5 t/ a9L pTkfbg lbg] 
cfw'lgs hftx?sf] v]tL ubf{ vfBtTjsf] cfaZostf klg a9L x'g] ePsf]n] k|fFufl/s jf /f;folgs 
dnsf] ?kdf yk vfBtTj k|bfg ug'{ kg]{ x'G5 . df6f]df la?jfnfO{ cfaZos kg]{ tTj x? laleGg 
?kdf x'G5 . ;fwf/0ftof df6f]df ePsf] kfgLdf 3'ngl;n vfBtTj la?jfnfO{ tTsfn} pknAw 
x'G5 eg], df6f]sf] s0fx?sf] ;txdf 6fFl;P/ (adsorbed) /x]sf] vfBtTjx? la:tf/} la?jfnfO{ k|fKt 
x'G5 eg] vlgh kbfy{ tyf r§fgsf] cleGg cFusf] ?kdf /x]sf] tTjx? la?jfnfO{ tTsfn k|fKt 
x'Fb}g . vfBtTjsf] oL ltg} ?kx? ;Gt'lnt (equillibrium) cj:yfdf /x]sf x'G5g . t/ ha kfgLdf 
3'ngl;n tTj la?jfn] zf]if]/ lnG5, df6f]sf] s0fdf 6fFl;P/ /x]sf] tTj la:tf/} 3'ngl;n eP/ 
cfpF5 / vlgh tTjdf /x]sf] tTjx? df6f]sf] s0fdf 6fFl;g cfO{k'U5 . o:t} u/L a9L vfBtTjx? 
ePsf] /f;folgs tyf k|fFufl/s dn df6f]df /fv]kl5 3'ngl;n tTjsf] dfqf a9\g[ x'Fbf o;sf] s]lx 
dfqf vlgh tTjdf 6fFl;P/ a:5g eg] s]lx tTjx? vlgh kbfy{df ;dflxt eO{ ck|fKo cj:yfdf 
hfG5g . df6f]sf] oxL u'0fsf] sf/0f dnvfbsf] r'xfj6 /f]lsg'sf] ;fy} afnLsf] cfaZostf cg';f/ 
la:tf/} k|fKt x'G5 / jftfj/0f k|b'if0f klg x'g kfpFb}g . 
 ;fdfGotof v]tL ul/g] df6f]df s'g} klg vfBtTjsf] s'n dfqf la?jfsf] nflu cfaZos 
dfqf eGbf w]/} a9L x'G5 t/ of] ;a} la?jfnfO{ k|fKt gx'g] / o;sf] ;fgf] cFz dfq la?jfnfO{ k|fKt 
x'g] ePsf]n] slxn] slx+ la?jf vfBtTjsf] cefjdf /fd|f] ;Fu a9\g ;Sb}g . df6f]df la?jfsf] nflu 
cfaZos vfBtTj slt 5 eGg] s'/f k}t[s kbfy{, k|fFufl/s tyf /f;folgs dnsf] k|of]u, afnL 
;3gtf, afnLsf] pTkfbg, afnL cjz]if Aoj:yfkg cflb s'/fx?df e/ kb{5 . 
 cfn' afnL 5f]6f] ;dodf g} tof/ x'g] afnL xf] . a9L tfks|d x'g] t/fO{ If]qdf () b]lv 
!!) lbgdf g} cfn' afnL tof/ x'G5 eg] lr;f] xfjfkfgL x'g] :yfgdf !%) lbgdf afnL tof/ x'G5 
. k|lt O{sfO{ If]qkmndf cGo afnLsf] t'ngfdf a9L pTkfbg x'g] ePsf]n] cfn' afnLsf] nflu 
vfBtTjsf] cfaZostf klg a9L x'G5 . 

@=$ df6f]df wgfog ljgLdo Ifdtf tyf Iff/sf] ;Ft[KttfM 

 df6f]df lrD6fO{nf]sf s0fx? tyf k|fFufl/s kbfy{sf] pkl:yltn] ubf{ ;du|df df6f]n] 
C0ffTds cfogsf] ?kdf sfd ub{5 . t;y{ wgfogx? df6f]sf] s0fx?sf] ;txdf 6fFl;P/ a;]sf 
x'G5g . o;/L s'g} klg df6f]sf] k|lt O{sfO{ tf}nn] slt wgfogx? 6fF;]/ /fVg ;S5 / cfaZos 
kbf{ la?jfnfO{ pknAw x'G5 eGg] u'0fnfO{ df6f]sf] wgfog ljgLdo Ifdtf elgG5 . df6f]df 
wgfogx?sf] cfsif{0f tkl;n cg';f/ x'G5 . 

H+>Al3+ > Ca2+ = Mg2+ > K+ = NH4+ > Na+ 
 df6f]df vf;u/L SoflN;od, DofUg]l;od, kf]6fl;od, xfO{8«f]hg h:tf wgfogx? kfOG5 . 
;fy} s]lx dfqfdf ;f]l8od, Pdf]lgof, kmnfd, tfdf, DoFfuflgh, lhFs klg kfO{G5 t/ oL tTjx?sf] 
dfqf gu0o dfqfdf x'g] ePsf]n] klxnf] ;d'xsf wgfogx?n] df6f]sf] wgfog ljgLdo Ifdtfsf] 
lgwf{/0f ub{5g . klxnf] ;d'xsf wgfog dWo SoflN;od, DofUg]l;od / kf]6fl;od Iff/Lo 
k|s[ltsf x'G5g eg] xfO{8«f]hg cfog clDno k|s[ltsf] x'G5 . oL Iff/Lo cfogx?sf] dfqf / wgfog 
ljgLdo Ifdtfsf] cg'kft afnL kf]if0fdf w]/} dxTjk'0f{ dflgG5 . 



anf}6] df6f]df wgfog ljgLdo Ifdtf % ldnLO{lSjEofn]G6÷!)) u|fd df6f] eGbf sd x'G5 eg] 
bf]d6 df6f]df %–!% / lrD6fO{nf] df6f]df !% ldnLO{lSjEofn]G6÷!)) u|fd df6f] eGbf a9L x'G5 . 
laleGg wgfogx?sf] ;Ft[Kttf tkl;n cg';f/ x'g' afnL kf]if0fsf] nflu /fd|f] dflgG5 . 

 SoflN;od ^)–*) k|lt;t 
 DofUg]l;od !)–@) k|lt;t 
 kf]6fl;od @–^ k|lt;t 
 xfO{8«f]hg !)–!% k|lt;t 
 ;f]l8od )=%–# k|lt;t 
 cGo @–$ k|lt;t -;f]l8od, Pdf]lgof, kmnfd, tfdf, DoFfuflgh, lhFs_ 

oL tTjx?sf] cg'kft pNn]lvt dfqf eGbf sd ePdf la?jfnfO{ oL tTjx? ;lhn} k|fKt x'Fb}gg / 
afnL la?jfdf sdLsf] nIf0f b]lvg ;S5 . t;y{ oL tTjx?sf] dfqf / wgfog ljgLdo Ifdtf 
;Fusf] cg'kft dnvfb Aoj:yfkgdf w]/} dxTjk'0f{ x'G5 . 

@=% df6f]df jfo' ;Frf/ tyf clS;s/0f tyf l/8S;gsf] cj:yfM 

 df6f]df la?jfnfO{ pknAw vfBtTjx? kfgLdf 3'ngl;n eP/ a;]sf x'G5g . df6f]df jfo' 
;Frf/ / kfgLsf] dfqfsf] cfwf/df oL tTjx? clS;s/0f jf l/8S;gsf] cj:yfdf /x]sf x'G5g . 
vfBtTjsf] of] ?kfGt/0fn] la?jfnfO{ vfBtTjsf] pknAwtfdf klg c;/ ub{5 . pbfx/0fsf] nflu 
kmnfd tTjsf] clS;s/0f x'Fbf la?jfnfO{ sd pknAw x'G5 t/ l/8S;gsf] cj:yfdf kmnfd tTj 
a9L 3'ngl;n x'g] ePsf]n] la?jfnfO{ cfaZostf eGbf a9L eO{ laiffSt klg x'g ;Sb5 . o:t} 
Pdf]lgof ?ksf] gfO{6«f]hg dnsf] k|of]u ubf{ clS;hgsf] pkl:yltdf gfO{6«]6df ?kfGt/0f x'G5 h'g 
df6f]df e08f/0f eP/ a:g ;Sb}g / r'x]/ x'g] gf]S;fgL a9L x'G5 t/ l/8S;gsf] -kfgL a9L ePsf]_ 
cj:yfdf Pdf]lgo gfO{6«]6df kl/jt{g geO{ df6f]sf] s0fx?df 6fFl;P/ a:g] x'Fbf la:tf/} la?jfnfO{ 
k|fKt x'G5 / r'x]/ x'g] gf]S;fgL klg sd x'G5 . 

df6f]sf] h}ljs u'0fx?M 

@=! df6f]df k|fFufl/s kbfy{sf] dfqfM 

 df6f]leq cfotgsf] lx;fan] cfwf 7f]; kbfy{ tyf cfwf xfjf / kfgLn] cfu]6]sf] x'G5 . 
7f]; kbfy{ dWo ;fdfGotof $%–$( k|lt;t vlgh kbfy{ x'G5 eg] !–% k|lt;t k|fFufl/s kbfy{ 
x'G5 . df6f] leq k|fFufl/s kbfy{sf] dfqf sd ePklg df6f]sf] pa{/fzlStdf o;sf] 7'nf] k|efj kb{5 
. lsgsL df6f]sf] a'gf}6, kfgL wf/0f ug]{ Ifdtf / lgsf;sf] Aoj:yf, afnL la?jfsf] nflu 
vfBtTjsf] e08f/0f / pknAwtf, ;'Id lhjf0f'sf] ultlalw tyf ;s[otf cflb ;a} s'/f df6f]df 
k|fFufl/s kbfy{sf] dfqf / u'0f:t/df e/ kb{5 . df6f]df vfBtTjsf] e08f/sf] lx;fan] gfO{6«f]hgsf] 
7'nf] efu k|fFufl/s ?kd} x'G5, o:t} u/L ;Nkm/ tyf cGo ;'Id vfBtTjx?klg k|fFufl/s kbfy{df 
kfO{G5 . df6f]df lk=Pr= ;Gt'ng ug{sf] ;fy} clDno tyf Iff/Lokgfsf] xflgsf/s c;/ sd ug{ 
klg k|fFufl/ kbfy{sf] e'ldsf 7'nf] x'G5 . o;/L df6f]nfO{ lhjGt /fVg k|fFufl/s kbfy{sf] cxd 
e'ldsf x'g] ePsf]n] k|fFufl/s kbfy{nfO{ df6f]sf] d'6' klg elgG5 . 5f]6s/Ldf k|fFufl/s kbfy{sf] 
dxTj o; k|sf/ 5g . 
 d'Vo tyf ;'Id vfBtTj ;d]t k|bfg ub{5 . 
 wgfog ljgLdo Ifdtf a9fpF5 . 
 df6f]df k|fFufl/s kbfy{ -x\o'd;_ a9fpF5 . 
 df6f]sf] :y'n 3gTj (bul density) a9fpF5 . 
 df6f]sf] kfgL wf/0f ug]{ Ifdtf a9fpF5 . 
 DofFuflgh tyf PNd'lgodsf] laiffn'kg 36fpF5 . 
 cfn'sf] pTkfbg tyf u'0f:t/ a9fpF5 . 



 df6f]]sf] lk=Pr= ;Gt'ng ug{ ;xof]u k'¥ofpF5 . 
 df6f]df hLjf0f'sf] ;s[otf a9fpF5 . 

 x'g t ;a} h;f] afnLsf] nflu k|fFufl/ kbfy{sf] dxTj x'G5 t/ cfn' afnL df6f] d'lg kmNg] 
ePsf]n] cfn'sf] vfBtTj cfk'lt{sf] ;fy} df6f]nfO{ v's'nf] agfpg klg k|fFufl/s kbfy{sf] cxd 
e'ldsf x'g] ePsf] x'gfn] cfn' v]tLdf k|fFufl/ kbfy{ / k|fFufl/ dnsf] laz]if e'ldsf x'G5 . o;sf/0f 
cfn' v]tL ug]{ s[ifsx?n] cfn' afnLdf @)–#) 6g ;Dd k|lt x]S6/sf] b/n] k|fFufl/s÷uf]7]dn 
k|of]u ug]{ u/]sf] kfO{G5 . o;/L k|z:t k|fFufl/s÷uf]7]dn k|of]u ubf{ Go'g dfqfdf /f;folgs 
dnsf] k|of]u af6 klg /fd|f] cfn' afnL pTkfbg ug{ ;Sg] dfq geO{ o; kl5 nufpg] afnLsf] 
pTkfbg klg /fd|f] x'G5 . tnsf] tflnsfdf laleGg vfnsf] df6f]df k|fFufl/s kbfy{sf] la36g / 
gfO{6«f]hgsf] pknAwtf b]vfO{Psf] 5 . tflnsf af6 s] :ki6 x'G5 eg] anf}6] df6f]df k|fFufl/s 
kbfy{sf] la36g l56f] x'g] ePsf]n] gfO{6«f]hg l56f] la?jfn] kfpg ;S5 t/ df6f]df k|fFufl/ kbfy{ 
;f]lx cg'kftdf gyKg] xf] eg] df6f]df k|fFufl/s kbfy{ / vfBtTjsf] e08f/ t'?Gt} ;lsO{ 
pa{/fzlStdf klg l56} x|f; x'G5 . 

df6f]df k|fFufl/s 
kbfy{ -k|lt;t_ 

gfO{6«f]hgsf] pknAwtf s]=hL=÷x]S6/ 
anf}6] bf]d6 kfFuf] bf]d6 lrD6fOnf] bf]d6 

1 50 20 15 
2 100 45 40 
3 - 68 45 
4 - 90 75 
5 - 100 90 

@=@ df6f]df a:g] ;fgf 7'nf hLj hGt' tyf jg:kltx?M 

 df6f]df c;FVo ;fgf 7'nf hLj hGt' tyf jg:kltx? x'G5g / oLgn] df6f]df laleGg 
e'ldsf lgjf{x u/]sf x'G5g . oLgn] vf;u/L k|fFufl/s kbfy{sf] la36gdf e'ldsf v]N5g eg] 
la36gsf] s|ddf oLgn] lg:sf;g ug]{ laleGg O{GhfO{d tyf xdf]{gx?n] afnL la?jfsf] a[4L 
lasf;df klg dxTjk'0f{ e'ldsf v]Nb5 . df6f]df kfO{g] laleGg lsl;dsf hLj x?sf] laj/0f tn 
tflnsfdf lbO{Psf] 5 . 

hLjsf] lsl;d bz nfv÷x]S6/ k|lt;t tf}n -s'n tf}n @*^ s]=hL=_ 
uF8\of}nf (Earth Worm) 1.8 75.1 
Enchytraeid worm 5.3 1.5
Gastroposds 1.0 7.0 
Millipeds 1.8 10.6 
Centipeds 0.8 1.8 
Mites and springtails 44.1 0.4 
cGo 7.2 3.6 

@=# ;'Id hLjf0f'sf] lsl;dM 

 df6f]df cfFvfn] gb]lvg] laleGg vfnsf] ;'Id hLjf0f' klg x'G5g . oL ;'Id hLjf0f'x?sf] 
zlStsf] d'Vo >f]t eg]sf] df6f]df kfO{g] k|fFufl/s kbfy{ g} xf] . oL dWo s'g}n] d[t k|fFufl/s kbfy{ 
la36g u/]/ cfkm\gf] vfgf tof/ ub{5g eg] s'g}n] hLljt k|fFufl/s j:t' / af]6 la?jfaf6 cfkm\gf] 
vfgf k|fKt ub{5g . o;/L oL lhjf0f'n] hLljt jf d[t k|fFufl/s j:t'af6 cfkm\gf] vfgf tof/ ug]{ 
s|ddf laleGg O{GhfO{d tyf xdf]{gx?sf] pTkfbg ub{5g h;n] la?jfsf] a[4L lasf;df klg 7'nf] 
e'ldsf v]Nb5 . Ps pa{/ df6f]df kfO{g] laleGg ;"Id hLjf0f'x? / ltgsf] ;FVof tn lbO{Psf] 5 . 

l;=g+= lhjf0f'sf] lsl;d ;FVof -bz nfv k|lt u|fd df6f]df_ 
1 AofS6]l/of 1-100 



2 PS6Lgf]dfO{l;6\; 0.1-1 
3 kmGhfO{ 0.1-1 
4 clNu 0.01-1 
5 k|f]6f]hf]cf 0.01-1 

pSt df6f]df s'n sfa{g !=% k|lt;t / dfO{s|f]laon sfa{g s'n sfa{gsf] # k|lt;t lyof] h'g 
df6f]sf] ;txsf] dflyNnf] !% ;]=dL= nfO{ cfwf/ dfGbf ! 6g k|lt x]S6/ x'g cfpF5 . 
df6f]df x'g] ;'Id hLjf0f'x?n] laleGg ?kdf ;xof]u k'¥ofpFb5g . s]xL ;'Id hLjf0fx?n] sf]z] 
afnL;Fu ldn]/ / s]lxn] :jtGq ?kdf klg xfjf af6 gfO{6«f]hg hDdf ug{ ;xof]u ub{5g . 
;fdfGotof sf]z] afnL ;Fu ldn]/ gfO{6«f]hg hDdf ug]{ hLjf0f'x?n] t'ngfTds ?kdf a9L 
gfO{6«f]hg hDdf ub{5g / df6f]sf] pa{/fzlSt a9fpg dBt ub{5g . s]xL sf]z] afnLn] xfjf af6 
hDdf ug]{ gfO{6«f]hgsf] dfqf tn lbO{Psf] 5 . 

l;=g+= afnLsf] 
gfd 

gfO6«f]hg l:yl/s/0f 
s]=hL=÷x]= 

l;=g+= afnLsf] gfd gfO6«f]hg l:yl/s/0f 
s]=hL=÷x]= 

1 uxt 45-52 5 af]l8 73-354 
2 s]/fp 52-77 6 l;dL 40-70 
3 e6df; 60-168 7 d;'/f] 88-114 
4 rgf 103 8 c/x/ 168-280 

o;/L afnL la?jfnfO{ w]/} dfqfdf rflxg] / df6f]df vlgh kbfy{ af6 k|fKt gx'g] gfO{6«f]hg ;'Id 
hLjf0f'x?n] :jtGq ?kdf jf sf]z] afnL ;Fu ldn]/ l:yl/s/0f ug]{ ePsf] x'Fbf k|fs[lts ?kdf 
df6f]sf] pa{/fzlSt ;'wf/ ug{ o:tf ;'Id lhjf0f'x?n] dxTjk'0f{ e'ldsf lgjf{x ub{5g . 

@=$ h/faf6 lg:sg] kbfy{x?M 

 laleGg cWoog tyf k|ltj]bg cg';f/ la?jfn] kftdf tof/ u/]sf] vfgfsf] #) b]lv ^) 
k|lt;t cFz h/fdf hfG5 / o;sf] s]xL efu h/faf6 df6f]df lg;[t x'G5 . afnL kf]if0fdf h/faf6 
df6f]df lg;[t x'g] k|fFufl/s kbfy{sf] 7'nf] dxTj x'G5 . o;n] vf; u/L df6f]df a:g] hLjf0f'sf] 
vfgfsf] ?kdf sfd ug{sf] ;fy} la?jfsf] h/f / df6f]sf s0fx?sf] ;Dks{ a[4Lsf] ;fy} df6f]sf] 
;F/rgf ;'wf/, lr:ofg sfod /fVg dBt k'¥ofpg] / ;fdfGo cj:yfdf la?jfnfO{ pknAw gx'g] 
vfBtTjx? nfO{ pknAw x'g] ?kdf Nofpg] / cfaZos eGbf a9L ePsf] vfBtTjnfO{ sd 
3'ngl;n agfO{ xfgL ug{ af6 ;d]t /f]Sg sfd ub{5 . vf;u/L la?jfnfO{ ;lhn} k|fKt gx'g] 
km:kmf]/; tyf ;'Id tTjx?sf] pknAwtf a9fpg h/faf6 df6f]df lg;[t x'g] o:tf k|fFufl/s 
kbfy{sf] a9L dxTj x'G5 . kftaf6 h/fdf cfpg] vfgf dWo, h/faf6 aflx/ lg:sg] k|fFufl/s 
kbfy{sf] cFz laleGg afnLdf $) b]lv &) k|lt;t x'g] u/]sf] kfO{G5 / o;/L h/faf6 aflx/ 
lg:sg] k|fFufl/s kbfy{sf] dfqf ;fdfGo eGbf c;fdfGo cj:yf (stress condiotion) df a9L x'g] 
u/]sf] kfO{G5 . o;/L df6f]sf] ef}lts, /f;folgs tyf h}ljs u'0fdf ;d]t h/faf6 lg:sg] k|fFufl/s 
kbfy{n] c;/ ug]{ x'Fbf afnL kf]if0fdf o;sf] w]/} dxTj 5 . 

@=% la?jfsf] a[4Lj4{s kbfy{ tyf xdf]{G;x?M 

 la?jfsf] h/faf6 df6f]df lg;[t x'g] k|fFufl/s kbfy{x?n] afnL la?jfsf] a[4L lasf;df klg 
;sf/fTds c;/ b]vfpF5g . o:t} u/L h/faf6 df6f]df lg;[t x'g] k|fFufl/s kbfy{df O{GhfOd tyf 
xdf]{gx? klg kfO{G5 h;n] df6f]df la?jfnfO{ ;lhn} k|fKt gx'g] vfBtTjx?sf] pknAwtf a9fpg 
klg dBt ub{5 . pbfx/0fsf] nflu df6f]df ePsf] s'n km:kmf]/;sf] em08} #) b]lv &) k|lt;t 
;Dd k|fFufl/s kbfy{df x'G5 t/ o;sf] la36g geP;Dd la?jfnfO{ pknAw x'Fb}g . la?jfsf] 
h/faf6 lg:sg] Pl;8 km:kmf6]h tyf 9';L / AofS6]l/of af6 lg:sg] cNsfnfO{g km:kmf6]hn] 
df6f]df ePsf] k|fFufl/s km:kmf]/;sf] la36g (hydrolysis) ug{ ;xof]u ub{5 / la?jfn] km:kmf]/; 
lng kfpF5 . vf;u/L df6f]df la?jfnfO{ pknAw x'g] km:kmf]/;sf] sdL ePsf] cj:yfdf la?jf 



tyf ;'Id hLjf0f'n] klg a9L km:kmf6]h pTkfbg ub{5g / ck|fKo cj:yfdf /x]sf] k|fFufl/s 
km:kmf]/;sf] pknAwtf a9fP/ la?jfsf] cfaZostf k'/f ug{ dBt ub{5g . o;sf] ;fy} la?jfsf] 
h/faf6 / h/f glhs a:g] ;'Id hLjf0f'x?n] laleGg vfnsf la?jfsf] a[4L lasf;df dBt ug]{ 
le6fldg tyf cGo k|fFufl/s j:t'x? klg lg;[t ug]{ ePsf]n] afnL la?jfsf] a[4L lasf; / 
kf]if0fdf o;sf] w]/} dxTj 5 . Wofg lbg' kg]{ s'/f s] 5 eg] laleGg afnL tyf afnLsf] hftx?df 
h/faf6 k|fFufl/s kbfy{ lg;[t ug]{ Ifdtf / c;fdfGo cj:yf ;xg ;Sg] Ifdtf klg km/s km/s 
x'G5 .  
 
;kmn / lbuf] cfn' v]tLsf] nflu df6f] tyf dnvfb Aoj:yfkgdf Wofg lbg'kg]{ s'/fx? 

7fpFsf] 5gf}6 / df6f]M 
 cfn' v]tL h:tf] ;'s} df6f]df klg ug{ ;lsG5 t/ bf]d6 df6f] pQd x'G5 . 
 w]/} anf}6] df6f]df vfBtTjsf] sdL x'g'sf] ;fy} lr:ofg Aoj:yfkg ug{ sl7gfO{ x'G5 . 
 o:t} u/L lrD6] df6f]df vghf]t ug{ sl7gfO{ x'g'sf] ;fy} lgsf; klg /fd|f] x'Fb}g . 
 cfn'afnL nufpFbf w]/} vghf]t u/L dl;gf] df6f] agfO{g] x'Fbf vf;u/L le/fnf] hldgdf e"–

Ifo x'g glbg laz]if pkfo ug'{kb{5 . 
k|fFufl/s kbfy{sf] dxTj / Aoj:yfkg 
 cfn' afnLsf] nflu k|z:t k|fFufl/s kbfy{ ePsf] a'/a'/fpFbf] bfgfbf/ ;F/rgf ePsf] df6f] 

/fd|f] x'G5 lsgsL o:tf] df6f] v's'nf], lr:ofg /fVg ;Sg], lgsf; klg ;lhn} x'g] / afnL 
la?jfnfO{ cfaZos d'Vo tyf ;'Id tTj klg lbg ;S5 . df6f]sf] ;F/rgf ;'wf/df 
k|fFufl/s kbfy{sf] dxTj tn lrqdf k|:t't ul/Psf] 5 . 

 

       
 
 cfn' afnLsf] nflu k|z:t uf]7]dn k|of]u ug]{ rng 5 t/ /fd|/L gkfs]sf] dn k|of]u ubf{ 

cfn' afnLn] t'?Gt gkfpg] dfq x}g v'd|] tyf cGo ls/fx?sf] k|sf]k klg a9L x'g ;S5 . 
 /fd|/L kfs]sf] uf]7]dn k|z:t 5 eg] uf]7]dnsf] dfq k|of]u u/] klg /fd|f] cfn' pTkfbg x'g 

;S5 t/ w]/} pTkfbg lbg] hftsf] v]tL ubf{ k|z:t uf]7]dnsf] ;fy} ;Gt'lnt dfqfdf 
/f;folgs dn tyf ;'Id tTjsf] k|of]u ubf{ cem a9L / lbuf] pTkfbg lng ;lsG5 . 

df6f]sf] lk=Pr= dxTj / Aoj:yfkgM 
 w]/} clDno tyf Iff/Lo df6f]df cfn' afnLsf] a[4L lasf; sd x'g] dfq x}g k|of]u u/]sf] 

dn klg df6f]df ck|fKo cj:yfdf uO{ k|efjsf/Ltf 36\5 . ;fdfGo tof % b]lv ^=% 
lk=Pr= ePsf] df6f] cfn' afnLsf] nflu /fd|f] dflgG5 . 

 lk=Pr= w]]/} a9L ePsf] df6f]df cfn' afnLsf] bfb /f]usf] k|sf]k a9L x'G5 . 
 lk=Pr= % eGbf tn ePsf] df6f]df dfq s[lif r'gsf] k|of]u ug'{ kb{5 t/ lk=Pr= ^ eGbf 

a9L 5 eg] s[lif r'g k|of]u ug'{ a'4LdfgL x'Fb}g . 



afnL rs| / afnL Aoj:yfkgM 
 Pp6} v]tdf nuftf/ cfn' afnL v]tL ub}{ hfFbf /f]u ls/fsf] k|sf]k a9\g hfg'sf] ;fy} 

afnLsf] a[4L lasf; / pTkfbg klg sd x'Fb} hfG5 . 
 ;se/ nfdf] afnL rs| ckgfpg] / afnL rs|df sf]z] afnL k|of]u ubf{ df6f]sf] pa{/fzlSt 

;'wf/ x'gsf] ;fy} afnL pTkfbg klg /fd|f] x'G5 . 
 cfn' afnLdf cGo afnLsf] t'ngfdf a9L dnvfb k|of]u x'g] ePsf]n] df6f]sf] tNnf] ;txdf 

r'x]/ hfg] ;Defjgf klg a9L x'g] ePsf]n] afnL rs|df ulx/f] h/f hfg] afnLx?sf] ;dfj]z 
ubf{ tNnf] txaf6 r'x]/ uPsf] vfBtTj cjzf]if0f ug{ ;Sg] ePsf]n] vfBtTjsf] 
;b'kof]usf] ;fy} df6f]sf] pa{/fzlSt x|f; x'gaf6 klg hf]ufpF5 . 

dnvfb Aoj:yfkgM 
 g]kfndf cfn' afnLdf k|z:t k|fFufl/s dn k|of]u ug]{ rng 5 . pRr kxf8L e]udf 

k|fFufl/s dnsf] dfq k|of]u u/L cfn' afnL nufpFbf klg /fd|} pTkfbg x'g] ub{5 . 
 cfn' afnL kl5 nufO{g] afnLdf Go'g dnvfb k|of]u ubf{ klg /fd|f] pTkfbg x'G5 . 
 dnvfbsf] sdL ePdf ck]Iff cg';f/sf] afnL pTkfbg x'Fb}g eg] afnLsf] cfaZostf eGbf 

a9L cgfaZos dnvfb k|of]u ubf{ o;n] kfgL tyf jftfa/0f k|b'if0f x'g ;S5 . 
 cfn' afnLsf] nflu slt dnvfb k|of]u ug]{ eGg] s'/f df6f]sf] pa{/fzlSt, cfn'afnLsf] 

hft, afnL nufpg] l;hg cflbdf e/ kb{5 . 
 t;y{ afnLsf] nflu slt dnvfb k|of]u ug]{ eGg] osLg ug{ df6f] k/LIf0f u/L afnLsf] 

cfaZostf cg';f/ dnvfb k|of]u ug'{ /fd|f] x'G5 . 
 e"–Ifo tyf kfgLsf] r'xfj6 ;Fu} au]/ hfg] vfBtTjx?n] tfn tyf gbLx?df vfBtTjsf] 

dfqf a9\g uO{ n]p tyf cGo kfgLdf x'g] jg:kltsf] a[4Lsf] sf/0f kfgL k|b'if0f 
(eutrophication) x'g] ub{5 . 

 gfO{6«f]hg dn kfgLdf ;lhn} 3'ngl;n x'g] / df6f]df ;Flrt eP/ g/xg] ePsf] x'gfn] 
gfO{6«f]hg dnsf] k|of]u cgfaZos ?kdf k|of]u ug'{x'Fb}g . 

 cgfaZos ?kdf kl5Nnf] cj:yfdf k|of]u ePsf] gfO{6«f]hgn] jfg:klts a[4L a9L x'G5 / 
bfgf nfUg klg l9nfO{ x'G5 . ;fy} /f]u ls/fsf] k|sf]k klg a9L x'G5 . 

 gfO{6«f]hgsf] cgfaZos k|of]un] cfn'sf] ;'Vvf tf}n sd x'gsf] ;fy} e08f/0f Ifdtf klg 
sd x'G5 . 

 gfO{6«f]hg dnsf] k|of]u Ps}k6s w]/} dfqfdf k|of]u gu/L afnLsf] cfaZostf cg';f/ 
w]/}k6s k|of]u ug'{ /fd|f] x'G5 . 

 gfO{6«f]hg dnsf] Aoj:yfkgsf] nflu afnLdf gfO{6«f]hgsf] cj:yf yfxf kfpg kft -
lkl6of]n÷8fF7_ sf] gfO{6«]6 k/LIf0f jf df6f]df ePsf] gfO{6«]6 k/LIf0f k/LIf0f u/L 
Aoj:yfkg ug{ ;lsG5 . 

 gfO{6«f]hg kl5 kfgL k|b'if0fdf km:kmf]/; tTjsf] e'ldsf a9L ePsf] kfO{G5 . t;y{ 
cgfaZos ?kdf km:kmf]/; dnsf] k|of]u ubf{ kfgL k|b'if0f a9\g ;S5 . 

 km:kmf]/; dnsf] k|of]un] h/fsf] lasf; /fd|f] x'G5 / gfO{6«f]hg dnsf] pkof]u /fd|f] x'G5 . 
;fy} s]xL AofS6]/Lof af6 x'g] /f]usf] ;fy} k5f}6] 89'jfsf] ;Fs|d0f klg sd x'G5 . 

 kf]6f; dnn] :6fr{ aGg / kft af6 bfgf ;Dd k'¥ofpg dBt ub{5 . ;fy} t';f/f] af6 x'g] 
IftL klg sd ub{5 . 

 kf]6f;sf] k|of]un] sf]ifdf kfgLsf] dfqf a9fpF5 / ;'Vvf ;xg ;Sg] agfpgsf] ;fy} /f]u 
ls/fsf] k|sf]k klg sd x'G5 . 



 o:t} u/L e"–Ifo ;Fu} au]/ hfg] k|fFufl/s kbfy{ tyf dl;gf] df6f]sf s0fx? / kfgLdf 
3'ngl;n vfBtTjx?n] df6f]sf] pa{/fzlSt 36f[g'sf] ;fy} kfgL k|b'if0f ug]{ x'Fbf e"–Ifo sd 
ug{ laz]if kxn ug'{kb{5 . 

 df6f]sf] pa{/fzlSt x|f; x'g glbO{ a9L pTkfbg lng'sf] ;fy} jftj/0f k|b'if0f klg x'g 
lgbgsf] nflu cfhsn, afnLsf] cfaZostf df6f]sf] pa{/fzlSt tyf vfBtTj Aoj:yfkg 
;a} kIfnfO{ Wofg lbg' cfaZos 5 eGg] dfGotfsf] cfwf/df PsLs[t vfBtTj 
Aoj:yfkgsf] cjwf/0ff cl3 ;fl/Psf] 5 . 

 

 
 cfn' afnLsf] nflu slt dnvfbsf] k|of]u ug]{ . 
Ps x]S6/ hdLgdf %) 6g cfn' afnL pTkfbg ubf{ 8fF7, kft / cfn'df hDdf x'g] laleGg 
vfBtTjx? tkl;n cg';f/ 5 . 

vfBtTj vfBtTj s]=hL= k|lt x]S6/ 
8fF7÷kft cfn' hDdf 

gfO{6«f]hg (N)  139 214 353 

km:kmf]/; (P)  11 29 40 

kf]6f; (K) 275 240 515 

SoflN;od (Ca)  43 7 51 

 

  

 

 

 

PsLs[t 
vfBtTj 
Joj:yfkg 

df6f]]sf]  cj:yf

df6f]] Joj:yfkg
vfBtTj Joj:yfkg 

afnL Joj:yfkg

df6f]]sf] a'gf]6 tyf agf]6 

lk=Pr= 

k|fËfl/s kbfy{ 

r'xfj6 

e"Ifo 
vfBtTjsf] pknJwtf 
;"Id hLjf0f'sf] pkl:ylt 

e"Ifo 36fpg]  

lk=Pr= ;Gt'ng ug]{  

k|fËfl/skbfy{sf] 
;Gt'ng 

r'xfj6 36fpg] 

vfBtTjsf] pknJwtf 
a9fpg] 

vhf]t Joj:ykg

uf]7]dn÷sDkf]i6dn 

xl/of]dn 

k|fËfl/s kbfy{÷afnLsf 
cjz]if Joj:yfkg 

h}ljs l:y/Ls/0f 

/f;folgsdn 

3/fo;L kmf]x/ 

ahf/sf] kxF'r 

sfdbf/sf] 
pknJwtf 

;fdflhs l:ylt 

k|fs[lts ;|f]t  

k/Dk/fut 1fg / 

lg0ff{os cj:yfx¿ 

afnL rqm 

nlIft pTkfbgsf] cg'dfg 

afnLn] lng] vfBtTjsf] cg'dfg 

pko'Qm hftsf] 5gf}6 

cGt/afnL k|0ffnL 

/f]Kg] ;do / tl/sf 

lr:ofgsf] Joj:yf 

emf/kft, /f]usL/fsf] Joj:yfkg 



DofUg]l;od (Mg) 25 15 40 

;Nkm/ (S)  12 22 34 

s'g} klg afnLn] cfFkm'nfO{ cfaZos kg]{ vfBtTj df6f] / dnvfb af6 g} kfpFF5 t/ slt 
dnvfb k|of]u ug]{ eGg] s'/f df6f]df la?jfnfO{ pknAw x'g] vfBtTjsf] dfqf, dnvfb k|of]u 
ug]{ tl/sf, dnvfb k|of]u ug]{ ;do, afnLsf] hft / pTkfbg Ifdtf, l;FrfO{ / uf]8d]n cflb 
s'/fx?df e/ kb{5 . g]kfndf cfn'afnLsf] nflu #) 6g uf]a/ dn, &) s]=hL= gfO{6«f]hg, %) 
s]=hL= km:kmf]/; / $) s]=hL= kf]6f; k|lt x]S6/sf b/n] k|of]u ug{ l;kmfl/; ul/Psff] 5 . t/ 
df6f]sf] pa{/fzlStdf x|f; x'g glbO{ pRrtd pTkfbgsf] ;fy} jftfj/0f ;d]t :jR5 /fVgsf] 
nflu tkl;nsf s'/fx?df Wofg lbg'kb{5 . 

vfBtTj cfaZostfsf] 
klxrfg 

dnvfbsf] k|of]u vfBtTj ;Gt'ng÷Aoj:yfkg 

df6f] k/LIf0f pko'St lsl;dsf] 
dnvfb 

l;FrfO{sf] Aoj:yfkg 

la?jfsf] tGt' k/LIf0f pko'St tl/sf vfBtTj r'xfjt sd ug]{ 
pTkfbg nIf÷Ifdtf pko'St ;do cgfaZos kfgLsf] k|ofu gug]{
vfBtTjsf] jf;nft pko'St Dffqf e"–Ifo /f]syfd, afnLrs| 

 
  cfn' afnLnfO{ d'Vo vfBtTjsf] ;fy} ;'Id 

vfBtTj klg cfaZos kb{5 . t;y{ 
df6f]sf] lbuf] ?kdf pRr cfn' afnL 
pTkfbgsf] nflu d'Vo vfBtTjsf] ;fy} 
cfaZos dfqfdf ;'Id tTjsf] klg k|of]u 
ug'{ kb{5 . bfofF lrqdf k|:t't ul/P cg';f/ 
afnLdf h'g tTjsf] sdL 5 Tof] tTjsf] 
cfaZostf k'/f geP;Dd cGo tTjsf] dfq 
Aoj:yfkg u/]/ afnL pTkfbg a9fpg 
;ls+b}g . 

 cfn' afnLsf] nflu dn k|of]u ug]{ ;doM 
g]kfndf cfn' afnLsf] nflu k|of]u x'g] uf]7]dn jf 
sDkf]i6sf] ;a} efu hldgsf] tof/Lsf] a]nf, km:kmf]/; / kf]6f;sf] ;a} efu tyf gfO{6«f]hgsf] 
cfwf efu cfn' /f]Kg] a]nf / gfO{6«f]hgsf] afFsL efu dWo @% k|lt;t @) b]lv @% lbg leq / 
csf]{ @% k|lt;t efu $) b]lv $% lbg leq k|of]u ug{ l;kmfl/; ul/Psf] 5 . t/ s]lx lasl;t 
b]zdf dnvfbsf] k|of]u af6 clwstd k|ltkmn kfpg tkl;n cg';f/ dnvfb k|of]u ug]{ u/]sf] 
klg kfO{G5 .  
la?jfsf] a[4L cj:yf dn /fVg] ;do dnsf] lsl;d dnsf] dfqf 
hldgsf] tof/L ug]{ 

a]nf 
afnL nufpg' eGbf @ 
b]lv $ xKtf cl3 

k|fFufl/s dn !)) k|lt;t 

cfn' 6';fpg] a]nf afnL nufpg]÷/f]Kg] 
a]nf 

km:kmf]/; s'n dfqfsf] &% k|lt;t  
gfO{6«f]hg s'n dfqfsf] @% k|lt;t 

jfg:klts lasf; 
tyf bfgfnfUg z'? x'g] 

cj:yf 

cfn' /f]k]sf] #) b]lv 
#% lbg kl5 

km:kmf]/; s'n dfqfsf] @% k|lt;t  

gfO{6«f]hg s'n dfqfsf] &% k|lt;t  

kf]6f; s'n dfqfsf] !)) k|lt;t 

 



cWof;–! M sk8fsf] y}nfsf] k|of]uåf/f df6f]sf] kfgL wf/0f ug]{ Ifdtfsf] hf“r 
 

cfjZos ;fdu|Lx¿M 
 sk8fsf y}nfx¿      
 dl;gf] 8f]/L  
 sf7sf] nÝL  
 anf}6] / lrD6] df6f]sf gd"gfx¿ 
  kfgL   

 k|fËfl/sdn  
 

ljlwM 
 b'a} sk8fsf y}nfx¿ lng'xf];\ .  
 a/fa/ tf}n x'g] u/L Pp6fdf anf}6] / 

csf]{df lrD6] df6f]] eg{'xf];\ . 
 Pp6f n§Lsf] b'O{ 5]pdf tL y}nfx¿nfO{ 

8f]/Ln] afFlwlbg';\ . 
 tf}nsf] ;Gt'ng x'g] u/L n¶Lsf] 7Ls 

aLr efudf csf]{ Pp6f 8f]/L afFWg';\  
 ca, b'a} y}nfnfO{ kfgLdf Ps ldg6 

hlt 8'afpg'xf];\ . 
 kfgLaf6 aflx/ lgsfn]/ n§Lsf] aLrsf] 

8f]/Lsf] ;xfotfn] s'g} vDaf jf ?vsf] 
xfFufdf em'08fO{ kfFr ldg6 hlt 
/fVg'xf];\ .  

 To;kl5 x]bf{ tL b'O{j6f y}nfx¿df s] 
leGgtf kfpg'eof] <  

 anf}6] df6f]df cfwf hlt k|f+ufl/s dn 
/fv]/ k'gM dflysf] cEof; bf]xf]¥ofP/ 
x]g{'xf];\ t, ca s] x'G5 < 

 

 

 
dflysf] cEof;sf] ;§fdf clGtd lrqdf b]vfP h:t} lkFwdf Kjfn ePsf b'O{j6f 
Knfli6ssf af]tnx¿df Pp6fdf lrD6] / csf]{df anf}6] df6f]n] a/fa/ tx x'g] u/L cfwf 
hlt eg{'xf];\ / lkFwdf Kjfn gePsf b'O{j6f Knfli6ssf af]tnx¿ ltgsf] lkFwdf 
yfKg'xf];\ . dflyaf6 a/fa/ dfqfdf kfgL vGofpg'xf];\ / kfFr ldg6 hlt kl5 x]g{'xf];\ 
t, s'g df6f]]n] a9L kfgL wf/0f ubf]{ /x]5 <    

lkFwdf Kjfn ePsf af]tnsf] k|of]u

emG8ofPsf] kfFr ldg]6kl5



cEof;–@M df6f]sf] lk=Pr= gfKg] tl/sf 
 

cfjZos ;fdu|Lx¿M 
 df6f]sf gd"gfx¿ 
 ;kmf kfgL 
 s[lif r"g jf ;]tf] /+usf] ;fa'g 
  sfutL jf cldnf] kbfy{ 
  lk=Pr= k]k/ 
  l6:o' k]k/ -kfgL ;f]:g] sfuh_ 
 

ljlwM 
 df6f]sf gd"gfx¿ 5'§f5'§} sfuhsf] 6'qmfdf 

/fVg'xf];\ . 
 df6f]sf gd"gfx¿nfO{ kfgLn] /fd|f];Fu 

lehfP/ lunf] kfg{'xf];\ . ;fa'g / r"gnfO{ 
klg yf]/} kfgLn] lehfpg';\ . 

 ca Ps 6'qmf l6:o' k]k/n] tL lehfPsf 
gd"gfx¿ 5f]Kg'xf];\ . ;fa'g jf sfutLdf 
l6:o" k]k/ /fVg' kb}{g . 

 ha l6:o' k]k/n] kfgL ;f]:b5, To;}sf] 
dfly Ps 6'qmf lk=Pr= k]k/ /fv]/ @) 
;]s]08 kl5 x]g{'xf];\ .  

 lk=Pr= k]k/sf] /Ë kl/jt{g x'G5 . Tof] /Ë 
lk=Pr= k]k/sf] gd"gf /Ë;Fu bfFh]/ x]g{'xf];\
. ca tkfO{sf] df6f]df slt lk=Pr= /x]5 < 

 To:t} Ps Ps 6'qmf lk=Pr= k]k/ sfutLdf, 
;fa'gdf jf r'gdf klg /fv]/ x]g{';\ t 
clDno -sfutL_ / Iffl/o -;fa'g jf r'g_ 
df /fVbf s]–s:tf /+Ë b]lvP < 

 

 
tkfOFsf] df6f]sf gd"gfdf s:tf] k|ltmlqmof -cDnLo÷Iff/Lo_ b]lvof] 5nkmn ug{'xf];\ / o:tf] 
df6f]]nfO{ s;/L Jojl:yt ug]{ af/] k|lzIfs;+u 5nkmn u/L lgisif{ lgsfNg'xf];\ . 
 

 ;ts{tfM 
of] tl/sfaf6 gflkPsf] lk=Pr= k|of]uzfnfdf hfFr]sf] h:t} e/kbf]{ gePtf klg o;n] df]6fdf]6L cg'dfg 
nufpg ;lsG5 . olb o;n] Hofb} sd jf a9L lk=Pr= b]vfof] eg] o:tf] vfnsf] df6f]nfO{ k|of]uzfnfdf 
k7fpg' kb{5 . 

lk=Pr= k]k/ 

df6f]sf gd"gfx¿ 

 df6f]]–! df6f]]–@  



cEof;–#M gfO6«]6 l:6«kaf6 gfO6«f]hgsf] hf“r ug]{ 
 

cfjZos ;fdu|Lx¿ 
  gfO6«]6 l:6«kx¿    
  ;kmf kfgL 
  kfgL ;f]:g] sfuh -l6:o' k]k/_ 
  ljleGg df6f]sf gd"gfx¿ -?vf] b]lv 

Hofb} dlnnf] ;Dd_ . 

  /fd|f];Fu s'x]sf] uf]a/dn 
 

ljlwM 
 ljleGg df6f]sf tyf uf]a/ dnsf gd"gf !÷! 

d'7L cnu–cnu /fVg] . 
 df6f]] tyf dnsf gd"gfdf cln–cln kfgL 

/fv]/ /fd|f];Fu d'5L lunf] kfg]{ . 
 lunf] gd"gf dfly Ps–Ps 6'qmf kfgL ;f]:g] 

sfuhn] 5f]Kg] . 
 ha Tof] sfuhn] kfgL ;f]l;;Sb5, To;dfly 

Ps–Psj6f gfO6«]6 l:6«k /fvL cfwf 
ldg]6hlt xNsf;Fu lyRg] . 

 ca Tof] l:6«kdf /+u b]vf kb{5 . Tof] /Ë / 
l:6«ksf] gd"gf /Ë;Fu bfFh]/ x]g{'xf];\ . 

 %) lk=lk=Pd=eGbf sd dfg ePsf df6f]x¿ 
sd gfO6«f]hgo'Qm, %)–!)) lk=lk=Pd= 
;Ddsf df6f]x¿ dWod gfO6«f]hgo'Qm, !)) 
lk=lk=Pd=eGbf a9L x'g] df6f]x¿ a9L dlnnf] 
dflgG5 . l:6«kdf b]vfPsf] dfqf -lk=lk=Pd_ 
nfO{ @ n] efu u/]/ cfPsf] cÍ g} 
gfO6«f]hgsf] dfqf s]=hL= k|lt x]S6/ x'G5 . 
olb k|of]uzfnfdf hfFr ul/Psf] df6f]sf] 
gfO6«f]hg ePdf @ n] u'0fg u/L cfpg] dfqf 
s]=hL=÷x]S6/ x'G5 . 

 

 

 
 ;fjwfgM 
df6f]] jf dndf a9L lr:ofg 5 eg] jf jiff{ ofddf gfO6«]6 a9L r'x]/ hfg] jf Pdf]lgofdf kl/jt{g 
x'g] xF'bf of] 6]i6n] gfO6«]6 gb]vfpg klg ;S5 Û
 

gfO6«]6 l:6«kx¿ 

df6f]sf gd"gfx¿ 

gfO6«]6 l:6«kn] hfFRb} u/]sf]

  
  
Go

"g 
 

 
c
lw
s
 

dWod 



cEof;–$M df6f]df h}ljs ultljlwsf] hf“r -xfO8«f]hg k/–cS;fO8sf] 6]i6_ 
 

ljlwM 
 ljleGg df6f]sf Ps–Ps d'7L gd"gf 

lng'xf];\ .  
 Ps d'7L /fd|f] kfs]sf] uf]7]dn jf 

sDkf]i6dn klg lng'xf];\ .  
 To:t} Ps d'7L s'g} /f;folgs dn 

/ Ps d'7L afn'jfsf] gd"gf cnu–
cnu /fVg'xf];\ . 

 x/]s gd"gfdf lrof rDrfsf] b'O{ 
rDrf hlt xfO8«f]hg k/–cS;fO8 
emf]n xfn]/ ! ldg6kl5 x]g{'xf];\ t Û 

 
s] s] km/s b]Vg'eof] < gf]6 ug{'xf];\ . 
s'g df6f]df a9L ufh -lkmFh_ cfof] < 
/f;folgs dndf lsg ufh cfPg < 
afn'jf / sDkf]i6df s] km/s eof] < of] 
lsg eof] 5nkmn ug{'xf];\ . 

 

 

 o; ljlwsf] k|of]uaf6 h}ljs ultljlwsf] cj:yfsf] cfwf/df vfBtTjsf] pknAwtf cg'dfg 
ug{ ;lsG5 . a9L h}ljs ultljlw ePsf] df6f] /fd|f] dfGg ;lsG5 .  

 

cEof;–%M uF8\of}nfsf] ulGt 
 

ljlwM 
 dnvfbsf] glhs} jf dlnnf] hdLgdf Ps / 

cln ?vf] hdLgdf csf]{ u/L b'O{ 7fpF 5fGg'xf];\ . 
 b'a} 7fpFdf cfwf ju{ ld6/ -! ld= nDafO{ / !÷@ 

ld= rf}8fO{_ sf] ^ OGr ulx/f] u/L vf8n 
vGg'xf];\ .  

 ca, ToxfF b]lvPsf uF8\of}nfsf] ;+Vof uGb} cnu–
cnu efF8f]df hDdf ub}{ hfg'xf];\ . 

 ca, ;+Vof / jhgsf] lx;fa lgsfNg'xf];\  !÷@ 
ju{ ld6/df kfOPsf] ;+VofnfO{ !))) n] u'gf 
ug{'xf];\ t, Ps /f]kgLdf slt uF8\of}nf x'G5g\ 
yfxf nfU5 . To:t} cfwf ju{ ld6/df hDdf tf}n 
-u|fd_ nfO{ !))) n] u'gf ug{'xf];\ t, k|lt /f]kgL 
slt x'G5 < 

 

 

! ld6/ 

!÷@ 
ld6/ 

 

?vf] hUuf 
dlnnf] 
hUuf

! ld6/

!÷@ 
ld6/ 

u8\of}nfsf] tf}n;+slnt u8\of}nfx¿ 

xfO8«f]hg 
k/cS;fO8 xfO8«f]hg k/cS;fO8sf] k|of]ukl5



cWof;–^ M 5fkf]n] s;/L e"–Ifo /f]Sb5 < 
 

ljlwM 
 b'O{j6f Ps} cfotg / cfsf/sf -lrqdf em}+_ sf7sf 

afs; lng'xf];\ . 
 b'a}df Psgf;sf] df6f]] a/fa/ e/f}+ . 
 Pp6fdf emf/kft jf k/fnsf] 5fkf]n] 5f]kf}+ / csf]{ g5f]kL 

To;} /fvf}+ . 
 b'a} afs;x¿ s/Lj #)) sf] sf]0fdf -58\s] kf/]/_ /fvf}+ . 
 b'a}sf] lgsf;af6 au]/ cfPsf] kfgL yfKg Ps÷Ps j6f 

Knfli6ssf af]tn yfkf}+ . 
 b'a} afs;df a/fa/ kg]{ u/L xhf/Ln] jiff{sf] kfgL k/]em}+ 

kfgL 5/f}+ . 
 ca x]g{'xf];\ s'g afs;af6 slt a9L kfgL efF8f]df hDdf eof] / kfgLsf] /+u / af]tnsf] lkFwdf slt 

df6f]] hDdf eof] <   
 

kfgLsf yf]kf r'lxg 5f8]kl5 b'a} afs;sf] df6f]] x]/f} / s]–s] km/s kfOof] 5nkmn u/f}+ . 
 

of] cEof; o:tf afs; gePdf hdLgdf jf k'/fgf Uoflng sf6]/ jf cGo To:t} :yfgLo ;fdu|L klg 
k|of]u ug{ ;lsG5 . 

 
 

cEof;–& M k||fËfl/s kbfy{ uNg] ultdf o;sf ;|f]tx¿sf] c;/ 
 

ljlwM 
 s'g} g/d k|s[ltsf] k|f+ufl/s j:t' h:t} sf];]afnLsf] 

3fF;, c;'/f], kftL h:tf] / s8f vfnsf] j:t' h:t} 
k/fn, ds}sf] 9f]8, ;fnsf] kft cflbnfO{ lnpF . 

 a/fa/ tf}nsf b'O{ efu g/d kbfy{ dfq, b'O{ efu s8f 
kbfy{ dfq / b'O{ efu cfwf g/d / cfwf efu s8f 
kbfy{ u/L hfnLbf/ sk8f h:t} dR5/bfgLsf] 
emf]nfx¿df /fvL ^–& OGr ulx/f] u/L Ps–Ps 
kf]sfnfO{ dlnnf] df6f]df / afFls !–! kf]sfnfO{ ?vf] 
df6f]] ePsf] vf8ndf uf8L df6f]n] 5f]k]/ /fvf}+ . 

 Ps dlxgfkl5 tL kf]sfx¿ aflx/ lgsfn]/ ltgdf 
/fv]sf j:t'x¿ s:tf] cj:yfdf 5g\ cjnf]sg u/L 
xfO8«f]hg k/cS;fO8n] 6]i6 u/f} / 5nkmn u/f}+ . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

    k/fn    xl/of] 3fF;

emf]nf emf]nfdf aGb u/]sf]

      g/d       s8f j:t' 
 -$ xKtfkl5_  -$ xKtfkl5_ 


