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hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?



kf7sju{df cg'/f]w

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgfn] ljleGg n]vsx?af6 k|fKt n]vx? 
;fdfGo efiff ;Dkfbg kZrft k':tssf] ?kdf k|sfzg u/]sf] 5 .  
o; k':tsdf ;+slnt n]vx?df JoQm ljrf/ ;f] n]vsf n]vssf lghL x'g / tL 
ljrf/k|lt ;Dkfbs d08n jf k|sfzssf] ;xdlt x'g' cfjZos 5}g .  
k':tsdf k|sflzt n]vdf p2/0f ul/Psf hfgsf/Lx? n]vsx?n] ljleGg ;dos|dsf 
leGg–leGg ;Gbe{ ;fdu|Laf6 lnPsf] x'bf k':tsleqs} csf]{ n]v jf kf7s;“u ePsf 
hfgsf/L;“u d]n gvfg klg ;S5g .  

k|sfzg ldlt	 M	 cfiff9, @)*)

k|sfzs	 M	 g]kfn nfOe:6s ;]s\6/ Ogf]e];g cfof]hgf
			   xl/x/ejg, nlntk'/
;jf{lwsf/	 M	 k|sfzgdf

k|sflzt k|lt	 M	 !)))

cfj/0f lrq	 M 	 s]zj/fh vgfn



s[lif tyf kz'kfnghGo ljleGg ls|ofsnfkx?af6 klg hnjfo' kl/jt{gsf] nflu lhDd]jf/  
xl/tu[x Uof;x? pNn]Vo kl/df0fdf pTkfbg x'g] u/]sf] kfOPsf] 5 / ljZjdf x'g] xl/tu[x 
Uof; pT;h{gdf sl/a !$=%Ü of]ubfg kz'kfng If]qsf] x'g] cg'dfg ul/Psf] 5 . 

k|fs[lts ?kdf pknAw x'g] / ljleGg dfgjLo ultljlwn] ubf{ pTkfbg x'g] oL xl/tu[x 
Uof;nfO{ e"d08nLo tfkdfg j[l4 u/fO{ hnjfo' kl/jt{g u/fpg] k|d'v sf/0f dflgPsf] 5 
h;n] ubf{ ljZje/ hLjg / hutsf ljleGg kIfdf c;/ kl//x]sf] 5 . hnjfo' kl/jt{gn] 
s[lifdf kfg]{ c;/x?sf] ;Gbe{df afnL If]qdf hlt kz'kfng If]qdf cWoog gePsf] eP klg 
hnjfo' kl/jt{gsf] sf/0fn] ubf{ kz' cfxf/fsf] kl/df0f / u'0f:t/df km/s cfpg], kz'kfngsf] 
nflu rflxg] kfgLsf] cefj x'g], kz'sf] zf/Ll/s j[l4 / pTkfbsTj 36\g], kz'hGo pTkfbgsf] 
u'0f:t/df x|f; cfpg], kz'kG5Lsf /f]ux? a9\g], h}ljs ljljwtfdf x|f; cfpg] / k|fs[lts 
ljkb\x? a9\g] cg'dfg ul/Psf] 5 . 

clxn] hnjfo' kl/jt{g ljZjd} dxTjk"0f{ rf;f]sf] ljifo ag]sf] 5, h;sf] c;/ / k|efjnfO{ sd 
ug{ t ;Dej 5 t/ /f]Sg ;Dej 5}g . kz'kfng / hnjfo' kl/jt{gsf] ;DaGw / Ps kIfn] 
csf]{ kIfdf kfg]{ c;/ af/] ljZje/ ul/Psf j}1flgs cWoog / cg';Gwfgaf6 klxrfg ePsf 
c;/ Go"gLs/0fsf pkfox?sf] k|rf/ k|;f/ ug'{ / Jojxf/df ckgfpg' clt h?/L ePsf] 5 . 
o;} ;Gbe{df hnjfo'd}qL kz'kfngsf k|ljlw / cEof;x?sf] k|jw{g ug{ ljleGg ls|ofsnfkx? 
;~rfng ul//x]sf] g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgfn] of] hnjfo'd}qL kz'kfngsf 
k|ljlw / cEof;x? gfds k':ts k|sfzgdf Nofpg nfu]sf] yfxf kfpbf d cToGt xlif{t 
ePsf] 5' . cfcfkm\gf] If]qsf lj1x?sf cWoog, cg';Gwfg / cg'ejdf cfwfl/t hfgsf/Ld"ns  
n]vx? ;dfj]z ul/Psf] of] k':ts kz'kfng / jftfj/0fsf] If]qdf sfo{/t k|fljlws / kz'kfns 
Joj;foLx?sf] nflu ;d]t cToGt dxTjk"0f{ ;Gbe{ ;fdu|L x'g]5 / of] k':tsn] g]kfnsf] 
kz'kfng If]qdf hnjfo'd}qL kz'kfngsf k|ljlw tyf cEof;x?sf] lj:tf/, cjnDag / k|of]u 
ug{ dfu{bz{g ug]{5 eGg] ljZjf; d}n] lnPsf] 5' . 

cGtdf e"d08nLo tfkdfg j[l4 / hnjfo' kl/jt{g ;DaGwdf dxTjk"0f{ hfgsf/Lx? k|bfg ug]{ 
of] k':tsdf ;dfj]z ePsf n]vsf ;a} ljåfg n]vs, k':ts ;Dkfbg ug]{ ;Dkfbs d08nsf 
;b:ox? / k':ts k|sfzg ug]{ cfof]hgf kl/jf/ ;a}nfO{ cfkm\gf] tyf s[lif tyf kz'kG5L 
ljsf; dGqfnosf] tkm{af6 wGojfb lbG5' .

@)*), cfiff9 

dGtJo

8f= bLks s'df/ v/fn
;lrj 

s[lif tyf kz'kG5L ljsf; dGqfno, 
l;+xb/jf/  



dfgjLo ultljlwx?n] ubf{ eO/x]sf] e"d08nLo tfks|d j[l4 clxn] ljZj ;/f]sf/sf] dxTjk"0f{ 
ljifo ag]sf] 5  . Intergovernmental Panel on Climate Change (IPCC) sf] Ps 
k|ltj]bgadf]lhd ;g\ !*%) b]lv @)!( ;Dd ljZjsf] cf};t tfks|d !=)&) ;]lN;c;n] j[l4 

ePsf] 5 . e"d08nsf] tfks|d 5f]6f] ;dodf @) ;]lN;c; eGbf Hofbf j[l4 ePdf To;n] Jofks 
;fdflhs, cfly{s / jftfj/0fLo ljgfz Nofpg], k[YjLaf6 w]/} k|f0fL tyf ag:kltx? nf]k x'g], 
k|rlnt afnLrs| / v]tL k|0ffnLdf Jofks kl/jt{g cfpg] tyf ;d'Gb|sf] ;tx a9L csNkgLo 

Iflt x'g] cg'dfg ul/Psf] 5 . t;y{, e"d08nLo tfks|d j[l4nfO{ lgoGq0f ug{ ljZje/ ljleGg 
ls|ofsnfkx? k|fyldstfk"j{s ;~rfng eO/x]sf 5g . 

e"d08nLo tfks|d j[l4 / hnjfo' kl/jt{gsf] nflu lhDd]jf/ xl/tu[x Uof;x? a9L dfqfdf 
hLjfZd OGwg -k]6«f]n, l8h]n, Uof;, sf]Onf cflb_ sf] bxgaf6 pTkGg x'g] eP klg 

s[lifhGo cGo ljleGg ls|ofsnfkx?af6 klg pNn]Vo kl/df0fdf pTkfbg x'g] u/]sf] kfOPsf] 

5 . kz'kfngaf6 d'Vo u/L sfa{g 8fOcS;fO8, ldy]g / gfO6«; cS;fO8 u/L tLg j6f 
xl/tu[x Uof;x?–pTkfbg x'g] u5{g . pu|fpg] kz'n] cfxf/f krfpg] s|ddf ldy]g Uof; pTkfbg 

u5{g eg] kz'sf] dnd"qaf6 gfO6«; cS;fO8 / sfa{g 8fOcS;fO8 Uof;x? pTkGg eO{ 
jftfj/0fdf ldl;g] u/]sf 5g . ljZjdf x'g] xl/tu[x Uof; pT;h{gdf sl/a !$=%Ü of]ubfg 

kz'kfng If]qsf] x'g] cg'dfg ul/Psf] 5 . vfB tyf kf]if0f ;'/Iff, kfl/jfl/s cfo, /f]huf/L / 
hLljsf]kfh{gsf] nflu kz'kfngsf] ljsNk 5}g eg] kz'kfngaf6 x'g] xl/tu[x Uof; pTkfbgnfO{ 

k"0f{ ?kdf lgd{"n kfg{ klg ;Dej 5}g . t/, sd ;+Vofdf a9L pTkfbg lbg] kz' kfn]/ tyf 

kz'sf] cfjf; Joj:yf, cfxf/f / dnd"q Joj:yfkgdf ;'wf/ u/]/ kz'kfng If]qaf6 pT;h{g 
x'g] xl/tu[x Uof;x?sf] kl/df0fnfO{ sd eg] ug{ ;lsG5 . 

log} ;Gbe{x?df ;d]t cfwfl/t e} 5gf}6 ul/Psf kz'hGo d"No z[+vnfdf pTkfbsTj j[l4 ug]{, 
kz'hGo pTkfbgx?sf] d"No clej[l4 ug]{ / g]kfnsf] kz' ;]jf If]qsf] ;'b[9Ls/0f ug]{ p2]Zon] 

ljZj a}+ssf] ;xof]udf g]kfn ;/sf/, s[lif tyf kz'kG5L ljsf; dGqfnoåf/f sfof{Gjog 
eO/x]sf] g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf (NLSIP) sf] Pp6f p2]Zo hnjfo'd}qL 
pGgt k|ljlw / cEof;x?sf] k|;f/ ug]{ / kz'kfng If]qdf To:tf k|ljlw / cEof;x?sf] 
cg';/0f u/fpg] klg /x]sf]] 5 . kz'kfng / hnjfo' kl/jt{gsf] ;DaGw, Ps kIfn] csf]{ kIfdf 
kfg]{ c;/ / hnjfo' kl/jt{gn] kz'kfngdf kfg]{ c;/ Go"gLs/0fsf pkfox? af/] w]/} cWoog, 

e"ldsf



cg';Gwfg ePsf 5g . ljleGg cWoog, cg';GWffgaf6 k|fKt hnjfo' kl/jt{g cg's"ng ug]{ 
glthfx?nfO{ cEof;df Nofpg ;s] kz'kfng If]qsf] lbuf] ljsf; ug{ / kz'kfngaf6 hnjfo' 
kl/jt{gdf kg]{ c;/nfO{ Go"gLs/0f u/L hnjfo' kl/jt{gsf c;/x?af6 kz'kfng If]qnfO{ 
hf]ufpg ;lsg] k|r'/ ;Defjgfx? /x]sf 5g . 

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgfn] 5flgPsf kz'hGo d"No z[+vnfdf pTkfbsTj / 

d"No clej[l4 ug]{ / ;fgf kmfd{ / s[lif Joj;fosf] hnjfo' ;d'Tyfg u/fpg] p2]Zo /fv]sf] 

5 . hnjfo' kl/jt{gsf] a9L hf]lvd x'g] ljZjsf k|d'v b]zx?dWo] g]kfn klg Ps x'g' klg 
g]kfndf of] cfof]hgf sfof{Gjog ul/g'sf] Pp6f sf/0f ePsf] b]lvG5 . sd pTkfbsTj x'g] 
kz'kfngaf6 a9L pTkfbsTj x'g] kz'kfngsf] t'ngfdf k|lt OsfO{ kz'hGo pTkfbgsf cfwf/df 
a9L xl/tu[x Uof; pT;h{g x'g] ePsf]n] cfof]hgfn] kz'sf] pTkfbsTj j[l4 / Joj:yfkg ;'wf/ 

u/L xl/tu[x Uof; pT;h{g sd ug{ kz'kfngdf hnjfo'd}qL k|ljlw / cEof;x? lj:tf/ ug{ 
ljleGg ls|ofsnfkx? sfof{Gjog ul//x]sf]] 5 . hnjfo' kl/jt{g af/] r]tgf clej[l4 u/fpg] 

/ pko'Qm k|ljlw / cEof;x? af/] hfgsf/L lbO{ kz'kfng If]qdf hnjfo' kl/jt{gsf c;/x? 
Go"gLs/0f ug{ ;xof]u k'¥ofpg] p2]Zon] k|sflzt of] k':ts klg ToxL l;nl;nfsf] Ps ;fgf] 
k|of; xf] . 

of] k':tsdf e"d08nLo tfks|d j[l4, hnjfo' kl/jt{g, hnjfo' kl/jt{g / kz'kfngaLr 
cGt;{DaGw / hnjfo' kl/jt{gn] kz'kfng If]qdf kfg]{ c;/ Go"gLs/0fsf pkfox? af/] 

hfgsf/Ld"ns / pkof]uL ;fdu|L ;+sng ul/Psf] 5  . oL cToGt ;fGble{s cd"No n]v 
/rgfx? pknAw u/fO{ k':ts k|sfzg ug]{ xfd|f] k|of;nfO{ ;fsf/ kfg{ ;xof]u k|bfg ug'{x'g] 

;a} ljåfg n]vs ju{df d cfkm\gf] / cfof]hgfsf] tkm{af6 xflb{s wGojfb 1fkg ub{5' . of] 
k':ts kz' ;]jf / jftfj/0fsf] If]qdf sfd ug]{ lj1, k|fljlws / ;fdfGo lh1f;' ;a}sf] nflu 
pkof]uL x'g]5 / hnjfo' kl/jt{g af/] hfgsf/L k|bfg ug{ / kz'kfngdf hnjfo' kl/jt{gn] 

kfg]{ c;/x? Go"gLs/0f ug{ ;xof]uL x'g] 5 eGg] ljZjf; u/]sf] 5' . 

cGtdf, k|:t't k':tsnfO{ of] ?kdf Nofpg cys d]xgt ug]{ ;Dkfbs d08nsf ;a} 
;b:ox?nfO{ d xflb{s wGojfb 1fkg ub{5' . 

@)*), cfiff9 

======================================
8f= pd]z bfxfn

cfof]hgf lgb]{zs 





ljifo;"rL

l;=g+= zLif{s n]vs k]h g+=

!
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1

@
e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf 

/ eljiodf kfg{ ;Sg] c;/x?�
;+ud kf}8]n 10

#
hnjfo' kl/jt{g / kz'kfng If]qM c;/, ;Defjgf tyf 

r'gf}tLx?�

8f= >L/fd k|;fb g]pkfg]
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22
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&
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!!
hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ k/Dk/

fut cfxf/f Joj:yfkg�
8f= n'dflglw kf08] 109

!@ hnjfo' kl/jt{g / kz'kG5Lsf] cfjf; Joj:yfkg� e/t /fh uf}td 119

!# hnjfo' kl/jt{g, kz' :jf:Yodf kg]{ c;/ / Joj:yfkg � 8f= k|j]z zdf{ 126
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1 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

	
8f= pd]z bfxfn1	 8f= cd/ axfb'/ zfx2

!= cfof]hgf kl/ro 
!=! kl/ro
g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, 5gf}6 ul/Psf kz'hGo d"No z[+vnfdf pTkfbsTj 

j[l4 ug]{, kz'hGo pTkfbgx?sf] d"No clej[l4 ug]{ / g]kfnsf] kz' ;]jf If]qsf] ;'b[9Ls/0f ug]{ 
p2]Zon] s[lif tyf kz'kG5L ljsf; dGqfnåf/f ljZj a}+ssf] C0f ;xof]udf ;~rfng ul/Psf] 
cfof]hgf xf] . of] cfof]hgf cf=j= @)&$÷&% b]lv sfof{Gjogdf cfPsf] 5 / cf=j= @)*)÷*! 

df ;DkGg x'g] 5 . 

!=@ nlIft nfeu|fxL
of] cfof]hgfn] !&)) pTkfbs ;+:yf -s[ifs ;d"x / ;xsf/L_ df cfj4 ePsf $% k|ltzt 
dlxnf ;lxt @)),))) nfeu|fxLnfO{ k|ToIf nfe k'¥ofpg] nIf /fv]sf] 5 . 

!=# cfof]hgfsf] sfo{If]q
of] cfof]hgfsf] d'Vo sfo{If]q lrq–! df b]vfOP cg';f/sf % j6f k|b]zsf @* lhNnfsf @*( 

u“fp tyf gu/kflnsfx? x'g . 

1	 cfof]hgf lgb]{zs, g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, xl/x/ejg, nlntk'/ . 	
2 	 6f]nL k|d'v, k|fljlws ;xof]u ;]jf k|bfos, g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, xl/x/ejg, nlntk'/ . 	

	

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf / 
cfof]hgfn] k|jw{g ul//x]sf hnjfo'd}qL k|ljlw 

/ cEof;x?



2

lrq–!M cfof]hgf nfu' ePsf k|b]z tyf lhNnf

cfof]hgfn] ;Defu æuÆ cGtu{tsf] k"/s cg'bfg tflnsf–! df b]vfOPadf]lhd dftxtsf rf/j6f 
ljs]Gb|Ls[t cfof]hgf ;xof]u OsfO{x? dfkm{t oL @* lhNnfsf pTkfbs ;+:yfx?df k|jfx 
ul//x]sf] 5 eg] cGo ;Defu cGtu{tsf kz' ;]jf If]q gjLs/0f ;DaGwL ls|ofsnfkx? eg] 

;DalGwt k|b]z ;/sf/ tyf :yfgLo txsf] ;dGjodf b]zel/g} sfof{Gjog ul//x]sf] 5 . 

tflnsf–!M cfof]hgfsf] sfo{If]q / lhDd]jf/ ljs]Gb|Ls[t cfof]hgf ;xof]u OsfO{x?
s|=;+= k|b]z lhNnf UffFp tyf gu/kflnsf lhDd]jf/ ljs]Gb|Ls[t 

cfof]hgf ;xof]u 
OsfO{UfFfpkflnsf gu/kflnsf hDdf

! sf]zL kfFry/, 
Onfd, emfkf, 
wgs'6f, 
pbok'/, df]/Ë 
/ ;'g;/L

$) #& && lj/f6gu/

@ dw]z ;Kt/L, wg'iff, 
l;/xf

@$ @( %# x]6f}+8f

# jfudtL sfe|]knf~rf]s, 
sf7df8f}+, 
dsjfgk'/ / 
lrtjg

!^ @% $! x]6f}+8f

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf / cfof]hgfn] k|jw{g 
ul//x]sf hnjfo'd}qL k|ljlw / cEof;x?



3 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

s|=;+= k|b]z lhNnf UffFp tyf gu/kflnsf lhDd]jf/ ljs]Gb|Ls[t 
cfof]hgf ;xof]u 

OsfO{UfFfpkflnsf gu/kflnsf hDdf

$ Uf08sL :of+Uhf, 
sf:sL, 
d':tfË, 
dgfË, tgx', 
Do“fUbL / 
gjnk'/

#@ !^ $* kf]v/f

% n'lDjgL ?kGb]xL, 
gjnk/f;L, 
u'NdL, 
c3f{vfrL, 
slknj:t', 
kfNkf / 
alb{of

$# @& &) a'6jn

hDdf !%% !#$ @*(

!=$ cfof]hgf sfof{Gjog s|d
k|:t't cfof]hgfsf] sfof{Gjogdf lgDg ldltx? dxTjk"0f{ /x]sf 5gM

tflnsf–@M cfof]hgf sfof{Gjog s|d

s|=;+= ljj/0f ldlt

! ;Demf}tf ldlt @)&$ df3 )& -@! hgj/L, @)!*_

@ cfof]hgf k|efjsf/L ePsf] ldlt @)&$ kmfu'g !^ -@* km]a'|j/L, @)!*_

# cfof]hgf Joj:yfkg sfof{no :yfkgf @& c;f/ @)&% -!! h'nfO{ @)!*_

$ ljs]Gb|Ls[t cfof]hgf ;xof]u OsfO{x? 
:yfkgf

@) j}zfv @)&% -# d] @)!*_

% dWofjlw d"Nof+sg !! ;fpg–!% ebf} @)&* -@^ h'nfO{ 
–#! cui6, @)@!_ 

^ cfof]hgf k'gM;+/rgf k"/f ePsf] @ r}q @)&* -!^ dfr{ @)@@_

& cfof]hgf ;dfkg x'g] ldlt @)*) cfiff9 !% -#) h'g, @)@#_

!=% cfof]hgfsf] nfut
cfof]hgfdf ljZj a}+ssf] k|:tfljt ;'? nufgL *) ldlncg cd]l/sL 8n/ ePsf]df dWofjlw 
d"Nof°g kZrft @)&* r}qdf ePsf] k'gM;+/rgfadf]lhdsf] ;+zf]lwt nufgL %% ldlncg cd]l/sL 

8n/ sfod ul/Psf] 5 eg] cfof]hgfsf nufgLsf ;|f]tx? tflnsf–# cg';f/ x'g] cg'dfg 
ul/Psf] 5M 
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tflnsf–#M cfof]hgfsf] k|:tfljt nufgL 

s|=;+= ljj/0f /sd -ldlncg cd]l/sL 8n/_ k|ltzt

! ljZj a}+ssf] C0f ;xof]u %%=)) ^#=!^

@ g]kfn ;/sf/sf] nufgL )&=)* )*=!$

# Nffeu|fxLsf] :jnufgL !)=)) !!=$*

$ a}+s tyf ljQLo ;+:yfx?sf] nufgL !%=)) !&=@@

hDdf *&=)* !))=))

!=^= cfof]hgf sfof{Gjog Joj:yf
	 !=^=! cfof]hgf Joj:yfkg sfof{no
	 cfof]hgf sfof{Gjog ug{ xl/x/ejg, k'Nrf]s, nlntk'/df cfof]hgf Joj:yfkg sfof{no 

(Project Management Unit) :yfkgf ul/Psf] 5 . cfof]hgf lgb]{zsn] g]t[Tj ug]{ of] 
sfof{nodf g]kfn ;/sf/åf/f sfhdf v6fOPsf sd{rf/Lx?sf] ;fy} cfof]hgfn] lgo'Qm 
u/]sf ;Nnfxsf/ / cGo sd{rf/Lx? sfo{/t 5g . 

	 !=^=@ ljs]Gb|Ls[t cfof]hgf ;xof]u OsfO{
	 Pj+ k|sf/ cfof]hgfsf] k|efjsf/L sfof{Gjogsf] nflu a'6jn, kf]v/f, x]6f}+8f / la/f6gu/df 

ljs]Gb|Ls[t cfof]hgf ;xof]u OsfO{x? :yfkgf u/L cfof]hgfsf] sfo{If]qsf k|b]z / gu/ 

tyf uFfpkflnsfx?df sfo{s|d ;~rfng ug{ lhDd]jf/ agfOPsf] 5  . oL ljs]Gb|Ls[t 
cfof]hgf ;xof]u OsfO{x?n] cfof]hgf Joj:yfkg sfof{no;“u ;dGjo u/L cf–cfkm\gf] 
sfo{If]q leq cfjZostf cg';f/ sfo{s|d tyf ah]6 tof/ u/L sfo{s|d ;~rfng ul//x]sf 

5g . 

	 !=^=# /fli6«o kz' k|hgg sfof{no, kf]v/f
	 cfof]hgfn] gZn ;'wf/sf] nflu cToGt dxTjk"0f{ j+zfjnLdf cfwfl/t b'wfn' ufO{, e};L gZn 

;'wf/ sfo{s|d ;~rfng ug{ k|fljlws tyf cfly{s ;xof]u pknAw u/fO/x]sf] 5 / kz' 

gZn ;'wf/ ;DaGwL ls|ofsnfkx? ;~rfng / ;f]sf] vr{ /fli6«o kz' k|hgg sfof{no, 
kf]v/f dfkm{t x'g] Joj:yf u/]sf] 5 . 

!=& ck]lIft pknAwL
cfof]hgfsf ck]lIft k|d'v pknAwLx? o; k|sf/ 5gM

yy ufO{ / e};Lsf] b"wdf $)Ü j[l4 x'g] . 

yy v;L–af]sfsf] df;' pTkfbgdf @)Ü j[l4 x'g] . 
yy pTkflbt b"w, df;' / klZdgfsf] las|L d"No #)Ü n] a9\g] . 
yy cfof]hgfsf] ;]jf / ;fdu|L $%Ü dlxnf ;lxt @))))) s[ifs kl/jf/df k'Ug] . 
yy $%Ü dlxnf ;lxt &%))) s[ifs kl/jf/n] hnjfo'd}qL k|ljlwx? cEof;df Nofpg] . 

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf / cfof]hgfn] k|jw{g 
ul//x]sf hnjfo'd}qL k|ljlw / cEof;x?



5 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

@= cfof]hgfsf ;Defu / k|d'v ls|ofsnfkx?
cfof]hgfsf ;Defu / tL ;Defu cGtu{tsf k|d'v ls|ofsnfkx? lgDgfg';f/ 5g–

@=! ;Defu æsÆ M ;+:yfut ;'b[9Ls/0f tyf cfjZos lgofds Ifdtf ;anLs/0f
cfof]hgfn] ;Defu æsÆ cGtu{t kz' ;]jf If]qsf gLlt, /0fgLlt / P]g, lgodx? lgdf{0f ug{ 

;xof]u ug]{ eGg] p2]Zo lnPsf] 5 . cfjZostf x'bfx'b} klg ljleGg sf/0fn] ubf{ kz' ;]jf 
If]qdf go“f gLlt, /0fgLlt / P]gx? th'{df ge} /x]sf] cj:yfdf cfof]hgfsf] k|of;df kz' :jf:Yo 

/ kz' k|hgg gLltx? kf}if @)&* df g]kfn ;/sf/n] :jLs[t u/L nfu" u/]sf] 5 . To:t} 
;+s|fds kz' /f]u lgoGq0f P]g nufPtsf sltko P]gsf] ;fy} cGo sltko /0fgLlt tyf P]gx? 

tof/ kfg{ ;xof]u ug]{ sfd klg cfof]hgfn] ul//x]sf] 5 . 

@=@ ;Defu ævÆ M kz' ;]jf If]qdf gjLgtf k|jw{g tyf ;]jf k|jfxdf cfw'lgsLs/0f
;Defu ævÆ cGtu{tsf ls|ofsnfkx?åf/f cfof]hgfn] g]kfnsf] kz'kfng If]qsf] cfw'lgsLs/0f 
/ ;'b[9Ls/0f tyf kz'hGo kbfy{sf] pTkfbg tyf pTkfbsTj j[l4df dxTjk"0f{ of]ubfg 

k'¥ofO/x]sf] 5 . of] cfof]hgfn] nlIft d"No z[+vnfdf Joj;flos of]hgfx? sfof{Gjog ug{ 
k"/s cg'bfg k|jfx ug'{sf]] cltl/Qm kz'kfng If]qsf] ;'b[9Ls/0f / cfw'lgsLs/0fsf] nflu 
k"jf{wf/ lgdf{0f, k|ljlw k|;f/ / cTofw'lgs cf}hf/ pks/0fx?sf] pknAwtf tyf k|of]u clej[l4 

dfkm{t k'¥ofO/x]sf] of]ubfg cToGt dxTjk"0f{ 7x/ ePsf] 5 . 

cfof]hgfn] :yfgLo txdf @* j6f kz' ;]jf s]Gb|x? lgdf{0f ug]{ nIf lnPsf]df xfn;Dd @) 
j6f kz' ;]jf s]Gb| ejgx? lgdf{0f u/L ;DalGwt u“fp jf gu/kflnsfx?nfO{ x:tfGt/0f 

ul/;s]sf] 5 . oL ;]jf s]Gb|x?af6 k|jfx x'g] ;]jfsf] :t/f]GgtL ug{ rflxg] cf}hf/, pks/0fx? 
klg cfof]hgfn] pknAw u/fO/x]sf] 5 . cfof]hgfn] alb{of, ?kGb]xL, lrtjg, emfkf / df]/Ë 

lhNnfdf :yfgLo tx;“usf] ;xsfo{df % j6f ;'ljwfo'Qm Jojl:yt kz' xf6 ahf/ :ynx? 
lgdf{0f u/L ;DalGwt gu/kflnsfnfO{ x:tfGt/0f u/]sf] 5 eg] tL ahf/sf] Joj;fo of]hgf / 

;~rfng ljlw tof/ kfg{ ;d]t ;xof]u ul//x]sf] 5 . 

kz' lrlsT;f If]qnfO{ lgodg ug]{ g]kfn kz' lrlsT;f kl/ifbsf] ejg, s0ff{nL k|b]zsf] kz' ;]jf 

tflnd s]Gb| ejg, ;+3Lo tyf k|b]z ;/sf/ dftxtsf lrTnfË, s}nfnL, ;Nff{xL, lh/L cflb 

kmfd{x?df ef}lts k"jf{wf/ lgdf{0f tyf pks/0fx? pknAw u/fpg' klg cfof]hgfsf pNn]vgLo 
pknAwLx? x'g  . cfof]hgfn] /fli6«o kz' k|hgg sfof{no, kf]v/f / nxfgnfO{ pks/0f 

tyf ljleGg ;fdu|Lx? pknAw u/fP/ tyf Tox“f ef}lts k"jf{wf/x? lgdf{0f u/]/ hd]sf] jLo{ 
pTkfbg tyf s[lqd uef{wfg ;]jfnfO{ ;'b[9Ls/0f u/]sf] 5 eg] j+zdf cfwfl/t clen]v k|0ffnL 

(Pedigree Performance Recording System-PPRS) dfkm{t ( lhNnfsf (^ j6f kmfd{sf 
%%^@ ufO{e};L -%!%@ ufO{ / $!) e};L_ clen]v k|0ffnLdf btf{ u/L gZn ;'wf/ sfo{s|ddf 
klg of]ubfg lbO/x]sf] 5 . 
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kz' ;]jf If]qsf] ;'b[9Ls/0fsf] nflu kz'kG5Lsf vf]k pTkfbg, vf]k e08f/0f, /f]u cGj]if0f 
/ /f]u lgbfgdf ;xof]u k'¥ofpg cfof]hgfn] k|of]uzfnfx? tyf e]6]l/g/L c:ktfn tyf kz' 
;]jf lj1 s]Gb|x?nfO{ ;fgf 7"nf u/L @! j6f lk|km\ofj sf]N8 ?d, :yfgLo txsf kz' ;]jf 
zfvfx?nfO{ !)) j6f /]lk|mh]/]6/, #& j6f cN6f;fp08 d]l;g, * j6f l8lh6n PS;–/] 

d]l;g nufot ljleGg k|of]uzfnf pks/0fx? pknAw u/fPsf] 5 eg] kz'kfns ;xsf/L 
;+:yfx?nfO{ ## j6f ;fOn]h agfpg] d]l;g, @ j6f ldg/n ldS:r/ NkfG6, ^& j6f b'w 
lrlnË Eof6 nufot ljleGg pks/0fx? pknAw u/fPsf] 5 . 

cfof]hgfn] go“f u7g u/]/ jf klxn] u7g ePsf s[ifs ;d"x tyf ;xsf/Lx?sf] Ifdtf clej[l4 
u/]/ ltgnfO{ cfof]hgfaf6 k|jfx x'g] k"/s cg'bfg;“u hf]8\g] nIf lnPsf]df xfn *&(*% ;b:o 
cfj4 ePsf !,)$( ;d"x / #)% ;xsf/L u/L !,#%$ pTkfbs ;+:yfx?;“u ;xsfo{ ul//x]sf] 
5 . 

@=# ;Defu æuÆ M 5flgPsf kz'hGo pTkfbgx?sf] ;dfj]zL d"No z[+vnf ljsf;
cfof]hgfsf ;Defux?dWo] ;Defu æuÆ ;dfj]zL d"No z[+vnf ljsf; k"/s cg'bfg k|jfx cGtu{t 

s"n nufgLsf] #)Ü a}+s jf ljQLo ;+:yfsf] clgjfo{ C0f ;lxt cg'bfgu|fxLn] %)Ü cfkm} 
nufgL ug]{ u/L pk–cfof]hgf ;~rfng ug{ cfof]hgfn] s"n nufgLsf] %)Ü jf clwstd ?= 

! s/f]8;Dd k"/s cg'bfg ;xof]u ug]{ sfo{s|d /x]sf] 5 . ;f] k"/s cg'bfg k|jfx sfo{s|d 
sfof{Gjodf klxn] s]xL l9nfO{ ePsf]df cfof]hgfn] xfn;Dd k|yd k6s s[ifs ;d"x / 
;xsf/Laf6, bf];|f] k6s s[ifssf ;+3 tyf dxf;+3af6 / t];|f] k6s lghL kmd{ tyf sDkgLaf6 

pk–cfof]hgf cjwf/0ff kq cfXjfg u/L k|ltpQ/df k|fKt s"n #@!& pk–cfof]hgf cjwf/0ff 
kqsf] d"Nof°g u/]/ 5gf}6 ePsf @$( ;d"x tyf ;xsf/L / #*) kmd{ / sDkgL u/L ^@( 

j6f pTkfbs ;+:yf;u pk–cfof]hgf ;~rfng ug{ cg'bfg ;Demf}tf u/]sf]df of] ljj/0f tof/ 
kfbf{;Dd () j6f cg'bfgu|fxL s[ifs ;d"x, ;xsf/L ;+:yf tyf kmd{x?n] cfGtl/s sf/0fn] 
pk–cfof]hgf ;~rfng gug]{ ePkl5 %#( j6f k"/s cg'bfg pk–cfof]hgfx?nfO{ :yfkgf tyf 

;~rfngdf ;xof]u ul//x]sf] 5 . oL dWo] @!! pk–cfof]hgfx?sf] sfof{Gjog ;DkGg ePsf] 5 
eg] #@* pk–cfof]hgfx? sfof{Gjogsf] ljleGg r/0fdf 5g . oL pk–cfof]hgfx?df hDdf ?= 
% cj{ #( s/f]8 *^ nfv (% xhf/ &@# nufgL x'g] k|If]k0f 5, h;dWo] $(=$$ k|ltzt cyf{t 

? @ cj{ ^^ s/f]8 (# nfv (# xhf/ (&^ cfof]hgfsf] k"/s cg'bfg x'g]5 . cfof]hgfsf] 
k"/s cg'bfgn] kz'hGo pBddf nueu # cj{ ! s/f]8 @( nfv %! xhf/ &^# yk nufgL 
cfslif{t x'g' cfkm}df Pp6f 7"nf] pknAwL xf] . 

k"/s cg'bfg k|jfx sfo{s|ddf ;xefuL x'g rfxg] ;d"x, ;xsf/L / kmd{x?nfO{ cfof]hgfn] 

pk–cfof]hgf cjwf/0ff kq tof/Lb]lv k"0f{ k|:tfj tof/L ug]{] sfo{df s'g} cGo jfXo ;]jf 
k|bfossf] ;]jf cfjZos gkg]{ k|sf/n] ;xof]u u/]sf] lyof] eg] k"/s cg'bfg k|fKt ug]{ pk–

cfof]hgfx?sf] ;~rfngsf] x/]s r/0fdf ;xof]u ul//x]sf]] 5 . 

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf / cfof]hgfn] k|jw{g 
ul//x]sf hnjfo'd}qL k|ljlw / cEof;x?



7 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

@=$ ;DEffu æ3Æ M cfof]hgf Joj:yfkg tyf 1fg ;Daw{g
cfof]hgf Joj:yfkg tyf 1fg ;Daw{g ;DaGwL ls|ofsnfkx? ;Defu æ3Æ cGtu{t /x]sf 5g . 

#= ls|ofsnfk ;~rfng ubf{ ckgfOPsf jftfj/0fd}qL k|fjwfgx?
cfof]hgf th'{df ug'{sf] Pp6f sf/0f g]kfn hnjfo' kl/jt{gsf] a9L hf]lvd x'g] ljZjsf k|d'v 
kf“r b]zx?dWo] Ps ePsf] / sd pTkfbsTj x'g] kz'kfngaf6 a9L pTkfbsTj x'g] kz'kfngsf] 

t'ngfdf k|lt OsfO{ kz'hGo pTkfbg a9L xl/tu[x Uof; pT;h{g x'g] ePsf]n] kz'sf] pTkfbsTj 
j[l4 / Joj:yfkg ;'wf/ u/L xl/tu[x Uof; pT;h{g sd u/fpg' klg /x]sf] 5  . of] 

cfof]hgfsf] nIf 5flgPsf kz'hGo d"no z[+vnfdf pTkfbsTj / d"No clej[l4 ug]{ / ;fgf 
kmfd{ / s[lif Joj;fosf] hnjfo' ;d'Tyfg u/fpg] /x]sf] 5 . ctM of] cfof]hgf jftfj/0fk|lt 

cToGt ;Dj]bgzLn 5 . cfof]hgfsf ls|ofsnfkx? sfof{Gjog ug]{ s|ddf jftfj/0fLo ;hutf 
cGtu{t ckgfOPsf d'Vo–d'Vo zt{ / k|ls|ofx? o; k|sf/ 5gM 

s= 	Environment and Social Management Framework-ESMF: cfof]hgf 

sfof{GjognfO{ lgb]{z ug{ clu|d ?kdf cfof]hgfsf] ESMF tof/ ul/Psf] 5, h;sf] 
;Ldfleq /x]/ k"jf{wf/ ljsf; nufotsf cfof]hgfsf cGo ls|ofsnfkx? sfof{Gjog 
ul/G5 . 

v= jftfj/0fdf kg]{ k|efjsf] k"j{ cWoog (Screening): jftfj/0fdf gsf/fTds c;/ kfg{;Sg] 
;Defjgf ePsf cfof]hgfsf ;a} ls|ofsnfknfO{ ;'?d} To;n] kfg{;Sg] c;/ / k|efjsf] 
cWoog (Screening) ul/G5 / ;f]sf] cfwf/df Environmental Code of Practice–
ECoP tof/ kf/L ls|ofsnfk sfof{Gjog ubf{ kfngf ug{' clgjfo{ ul/G5 jf Environment 
and Social Management Plan-ESMF tof/ kf/L gsf/fTds c;/ / k|efj gkg]{ u/L 
sfof{Gjog ug]{ ul/G5 . 

u= 	 lgoldt cg'udgM jftfj/0fdf k|lts"n c;/ jf k|efj kfg]{ ;Defjgf ePsf cfof]hgfsf ;a} 
ls|ofsnfksf] lgoldt ?kdf jftfj/0f ;DaGwL ljBdfg P]g, lgod / zt{x?sf] kfngf u/] 
gu/]sf] jftfj/0fLo cg'udg ug]{ ;+oGq ls|ofzLn ul/Psf] 5 . 

$= cfof]hgfn] k|jw{g ul//x]sf jftfj/0f tyf hnjfo'd}qL ls|ofsnfkx?
cfof]hgfn] cfkm\gf ;Dk"0f{ ls|ofsnfkx? jftfj/0f tyf hnjfo' kl/jt{gk|lt cToGt ;Dj]bgzLn 

eP/ ;~rfng ul//x]sf] eP klg lgDg ls|ofsnfkx?nfO{ hnjfo'd}qL ls|ofsnfk eg]/ klxrfg 
u/L ljz]if dxTj / hf]8 lbP/ ;~rfng ul//x]sf] 5 M

s= 	g;{/L :yfkgfM cfof]hgfn] xfn;Dd @! j6f s[ifs ;d"x tyf ;xsf/LnfO{ 8fn] 3fF;sf] 
g;{/L :yfkgf ug{ ;xof]u u/]sf] 5 . 

v= 	uf]7 ;'wf/ / dnd"q Joj:yfkgM xl/tu[x Uof; pT;h{g sd ug{ ;xof]u k'¥ofpg] p2]Zon] 
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cfof]hgfn] !%^% ;d"x tyf ;xsf/Lx?df ufO{e};L / afv|fsf] uf]7 ;'wf/ / uf]7, vf]/df 
pTkfbg x'g] dnd"qsf] pko'Qm Joj:yfkg ug]{ tl/sf k|bz{gL u/]sf] 5 . 

u= 	 ;fOn]hsf] pkof]u k|jw{gM ;'Vvf tyf hf8f] ;dodf kz' cfxf/fsf] sdL k"/f ug{ / 

pu|fpg] kz'sf] cfxf/f ;'wf/ u/L xl/tu[x Uof;sf] pT;h{g sdug{ cfof]hgfn] ;fOn]hsf] 

k|of]unfO{ k|jw{g ul//x]sf] 5 . ;fOn]hsf] k|of]u g]kfndf gofFF ePsf] sf/0f cfof]hgfn] 

;fOn]h pTkfbg / pkof]u b'a}nfO{ k|jw{g ul//x]sf] 5 / o;sf] nflu cfof]hgfsf] k"/s 
cg'bfg k|fKt pk–cfof]hgfx?df ;fOn]h k|of]u / pTkfbgsf] nflu cg'bfg ;xof]u 
pknAw u/fPsf] 5 eg] s[ifs:t/df ;fOn]hsf] k|of]u clej[l4 ug{ ## j6f ;xsf/Lx?nfO{ 

;fOn]h agfpg] d]l;g klg ljt/0f u/]sf] 5 . 

3= 	 3fF;sf] lap ljt/0fM 3fF; v]tLnfO{ cfof]hgfn] kz' cfxf/f ;'wf/ u/L xl/tu[x Uof; 
pTkfbg sd u/fpg] / b"wsf] pTkfbg j[l4 u/fpg] Ps k|d'v tl/sf dfg]sf] 5 / 

lxpb], jif]{ / ax'jifL{o 3fF; v]tL lj:tf/ ug{ a9L hf]8 lbPsf] 5 . 3fF; v]tL k|jw{g ug{ 
cfof]hgfn]] %*@ x]S6/df lap pTkfbgsf] nflu s/f/df 3fF; v]tL sfo{s|d ;~rfng u/]sf] 
5 eg] xfn;Dd ljleGg k|hfltsf 3fF;]afnLsf sl/a &)* d]=6= lap s[ifsx?nfO{ ;d"x 

tyf ;xsf/L dfkm{t ljt/0f ;d]t u/]sf] 5 . 

ª= 	8fn]3f“;sf la?jf ljt/0fM kz' cfxf/f cfk"lt{df ;'wf/ Nofpg tyf kz'kfngn] jg If]qdf 
kfg]{ c;/ sd ug{ cfof]hgfn] 8fn] 3fF; ;+/If0f tyf k|jw{gdf hf]8 lbPsf] 5 / xfn;Dd 

ljleGg 8fn]3fF;sf !& nfv eGbf a9L la?jf ljt/0f u/]sf] 5 . 

r= 	 ;fd'bflos r/g ljsf;M jftfj/0fd}qL ?kdf kz' cfxf/f cfk"lt{ ug]{ p2]Zon] cfof]hgfn] 
r/g ljsf;df hf]8 lbPsf] 5 / @&* x]S6/ If]qkmndf r/g ljsf; u/]sf] 5 . 

5= 	aw'jf kz'kfngM kz' rl/r/gnfO{ jftfj/0f lagf;sf] Ps k|d'v sf/s dflgPsf] ;Gbe{df 
cfof]hgfn] k"/s cg'bfg k|fKt ug]{ pk–cfof]hgfx?df aw'jf kz'kfng k|0ffnLnfO{ clgjfo{ 

u/]sf] 5 eg] cGo ;d"x tyf ;xsf/Lx?df aw'jf kz'kfngnfO{ k|jw{g u/]sf] 5 . aw'jf 

kz'kfng lj:tf/ ug{ cfof]hgfn] ;Defu æuÆ cGtu{t cfof]hgfn] k|bfg ug]{ cg'bfg k|fKt 
ug{ k|lt ufO{e};L Ps /f]kgL / k|lt rf/ afv|f Ps /f]kgL hldg 3fF; v]tLsf] nflu x'g}kg]{ 

Joj:yfnfO{ Ps k"j{zt{ agfPsf] 5 . 

%= pk;+xf/
cfof]hgfsf] p2]Zox?dWo] ;fgf s[ifsx?sf] hnjfo' ;d'Tyfg klg Ps xf] . t;y{ cfof]hgfn] 
cfkm\gf ls|ofsnfkx? jftfj/0f / hnjfo' kl/jt{gk|lt cToGt ;Dj]bgzLn eP/ ;~rfng 
ul//x]sf] 5 . g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgfn] kz' ;]jf If]qsf] cfw'lgsLs/0f / 

;'b[9Ls/0fsf] nflu sfd ul//x]sf] x'bf kz'kfngsf s]xL cToGt dxTjk"0f{ jftfj/0fe}qL k|ljlw 
/ cEof;x? klxrfg u/L ltgsf] k|jw{g ug]{ k|of; klg ul//x]sf] 5 . cfof]hgfn] k|jw{g 
ul//x]sf oL hnjfo'd}qL ls|ofsnfkx?n] kz'hGo pTkfbgx?sf] j[l4df dxTjk"0f{ of]ubfg lbg] 

g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf / cfof]hgfn] k|jw{g 
ul//x]sf hnjfo'd}qL k|ljlw / cEof;x?
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ljZjf; cfof]hgfn] lnPsf] 5 . jftfj/0f kl/jt{gsf] Jofks /fli6«o tyf cGT/fli6«o kl/b[Zosf] 

;Gbe{df o; cfof]hgfåf/f ;~rfng eO/x]sf jftfj/0fd}qL ls|ofsnfkx?sf] tTsfnLg k|ToIf 
c;/ sd xf]nf t/ cfof]hgfsf oL ls|ofsnfkx?n] kfg]{ ck|ToIf / bL3{sfnLg k|efj eg] 

cToGt 7"nf] x'g] ck]Iff cfof]hgfn] lnPsf] 5 . cfof]hgfn] nfeu|fxLdf hnjfo' k/jt{g ;DaGwL 
r]tgf hfu/0f ug{ ;Sof] / cg's"ngsf k|ljlw / cEof;x? ;Lldt dfqfd} eP klg cg';/0f 
u/fpg ;Sof] eg] klg Tof] 7"nf] ;kmntf x'g] 5 . 

;Gbe{ ;fdu|L

Project Appraisal Document, Nepal Livestock Sector Innovation Project, November, 
2014. 

Project Implementation Manual, Nepal Livestock Sector Innovation Project, March, 
2017. 

Implementation Progress Report (IPR), 2nd Quadrimester; FY 2022/23
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;+ud kf}8]n1

;fwf/0f af]nrfnsf] efiffdf e"d08nLo tfkdfgdf j[l4 eGgfn] k[YjLsf] jfo'd08nsf xl/tu[x 

Uof;x?df j[l4 e} e"d08nsf] ;txsf] cf};t tfkqmd a9\g] eGg] a'lemG5 . xl/tu[x Uof;x¿n] 
k[YjLsf] ;txaf6 pT;h{g ePsf] tfkLo zlQmnfO{ zf]if0f÷u|x0f u/L s]xL ;dokl5 To:tf] 
zlQmnfO{ k[YjLtkm{ g} kmsf{pg] u5{g\ h;n] ubf{ dfgjsf] a;f]jf; ePsf]] k[YjL Gofgf] x'G5 . o:tf 
Uof;x?sf] c;/ gePsf] eP k[YjLsf] ;txsf] cf}ift tfkqmd clxnsf]] !$) ;]= geO{ –!() 

;]= x'g] lyof] h;n] ubf{ dfgj nufotsf o; k[YjLdf a;f]af; ug]{ k|f0fL tyf jg:klt hutnfO{ 

;d]t cToGt} lr;f] cj:yfsf] ;fdgf ug{'kg]{ lyof] . t;y{ oL k|fs[lts xl/tu[x Uof;x?sf] 
c;/n] of] k[YjLsf ;Dk"0f{ k|f0fL hutnfO{ a:gsf nflu pko'Qm af;:yfg agfOlbPsf] 5 . 

;fdfGotof xl/tu[x Uof;n] k[YjLnfO{ dfgj a;f]af; ug{of]Uo :yfg agfpg]] ePtf klg 
cf}Bf]lus qmflGtkl5 dfgjhGo÷dfgj l;lh{t lqmofsnfkx?, ljz]if u/L hLjfZdhGo -fossils_ 
OGwgx?sf] k|of]u÷hng / cGwfw'Gw jg km8fgLn] ubf{ jfo'd08ndf xl/tu[x Uof;sf] ;3gtf 

-concentration_ cToGt} a9\b} uPsf] 5 . o;n] ubf{ e"d08nsf] tfkdfgdf j[l4 eO{ cf}Bf]lus 
qmflGt x'g'eGbf klxn]sf] cf}ift tfkqmddf !) ;]= eGbf a9Ln] j[l4 ePsf] 5 . o;/L ePsf] 
e"d08nLo tfkdfgdf j[l4sf sf/0fn] ubf{ ljZje/d} d'Vo u/L tfkqmd a9\b} hfg], tftf] xfjf 
-n"_ rNg], 8/nfUbf cf+wL t"kmfg cfpg], lxdz[+vnfx? klUng], ;d''Gb|sf] ;txdf j[l4 x'g], 

ljleGg k|f0fL tyf jg:kltx¿sf] af;:yfg IfoLs/0f eO{ x/fpg], kz' tyf s[lifhGo k|0ffnLx?df 
vnn cfpg] u/]sf] 5 eg] klxn]–klxn] /f]u, ls/fx?sf] k|sf]k gx'g] dflyNnf] e]udf klg /f]u 
tyf ls/fx?sf] k|sf]k a9\b} uPsf] b]lvPsf] 5 . e"d08nLo tfkdfgdf j[l4 x'Fb} hfbf kg]{ 

1	 ;/sf/, gful/s ;dfh / Joj;foL;u ;xsfo{ ug]{ l;+ufk'/ l:yt Forum for the Future gfds u}/ gfkmfd"ns ;+:yfdf 

sfo{/t . Yale National University af6 Environmental Studies ljifosf] Graduate tyf Yale University, The USA 

sf] Post Graduate scholar	 	

e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn 
kfl//x]sf / eljiodf kfg{ ;Sg] c;/x?

e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf / 
eljiodf kfg{ ;Sg] c;/x?
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o:tf k|efjx¿df cem} a9f]Q/L x'b}+ hfg] cg'dfg ul/Psf] 5 . oxL oyfy{tfnfO{ dWogh/ u/L 
xl/tu[x Uof;x?sf] pT;h{g 36fpg] k|of; :j?k dfgjLo tyf k|fs[lts k|0ffnLx?nfO{ ;'wf/ 
ub}{ hnjfo' kl/jt{g;Fu} cg's"ntfsf nflu cfjZos k|of;x? klg lg/Gt/ ?kdf cufl8 
al9/x]sf 5g . 

hnjfo' kl/jt{g e"d08nLo k|s[ltsf] ePsf] oyfy{nfO{ dWogh/ u/L ;+o'Qm /fi6« ;+3sf] 

cu'jfO{df hnjfo' kl/jt{g af/] ;+o'Qm /fi6«;+3Lo sfo{ut vfsf -United Nations Framework 
Convention on Climate Change-UNFCCC) ;Dd]ngsf] d:of}bf ;g\ !((@ df l/of] lb 
h]g]l/of]df ;DkGg ePsf] k[YjL lzv/ ;Dd]ngdf tof/ eO{ ;g\ !(($ af6 sfof{Gjogdf cfPsf] 
5 . ;g\ !((% b]lv k|To]s jif{ ;+o'Qm /fi6« ;+3Lo hnjfo' kl/jt{g ;Dd]ng -United Nations 
Climate Change Conference cyf{t Conference of the Parties-CoP_ cfof]hgf x'Fb} 
cfPsf] 5, h;nfO{ UNFCCC sf] cf}krfl/s a}7ssf ?kdf lng] ul/Psf] 5  . k|mfG;sf] 
/fhwfgL k]l/;df ;g @)!% df cfof]hgf ePsf] CoP-21, hxfF ljZjsf !($ ;b:o b]zx?sf] 
;xeflutf e} k]l/; ;Demf}tfdf x:tfIf/ ul/Psf] lyof], To;df e"d08nLo cf};t tfkqmdnfO{ 
k"j{ cf}Bf]lus :t/af6 ;s];Dd !=%) ;]= / ;f] ;Dej gePdf a9Ldf @) ;]= eGbf a9\g glbg 
cfjZos kxn ug]{ bL3{sfnLg nIo /flvPsf] lyof]  .  

;+o'Qm /fi6«;+3sf] cGt/ ;/sf/L lgsfosf] ?kdf /x]sf] hnjfo' kl/jt{g ;DaGwdf cGt/ 
;/sf/L Kofgn -Intergovernmental Panel on Climate Change -IPCC_ n] hnjfo' 

kl/jt{g ;DaGwL 1fgsf] ;DaGwdf ljleGg b]zsf ;/sf/ tyf ;/f]sf/jfnfx?nfO{ hfgsf/L 
u/fpg] ub{5 . of] ljz]if Kofgndf tLgj6f sfo{ut ;d"xx? /x]sf 5gM

;d"x g+= ! n] hnjfo' kl/jt{gsf] j}1flgs cfwf/sf] n]vfhf]vf ub{5 . 

;d"x g+= @ n] hnjfo' kl/jt{gsf] k|efj / cg's"ngsf ljsNkx?sf] n]vfhf]vf ub{5 . 

;d"x g+= # n] hnjfo' kl/jt{gn] kfg]{ c;/x?nfO{ sd kfg]{ pkfox?sf af/]df n]vfhf]vf 

ub{5 . 

oL tLgj6} ;d"xx?sf] k|of;df IPCC sf] 5}7f}+ n]vfhf]vf k|ltj]bg -Sixth Assessment 
Report, IPCC AR6_ tof/ ePsf] 5 . h;n] tLg d'Vo ljifox? -hnjfo' kl/jt{gsf ef}lts 
cfwf/, k|efj / cg's"ng tyf Go"gLs/0fsf pkfox?_ nfO{{ phfu/ u/]sf] 5 . k|:t't n]v 
tof/ kfg{sf nflu oL tyf o:t} cGo k|ltj]bgsf ;fy} cWoog cg';Gwfgaf6 k|fKt ePsf 

;"rgf, ;dfrf/ tyf cGo hfgsf/Ld"ns ;Gb]zx?nfO{ cfwf/ dflgPsf] 5 . 

kl/efiff
e"d08n -Globe_ M e"d08n eGgfn] cf;kf;b]lv lnP/ ;+;f/e/ eGg] a'lemG5 . slxn]sfFxL 

e"d08nnfO{ cGt/f{li6«o eGg] zAb;Fu glhs ePsf] dflgPtf klg cGt/f{li6«o -International_ 
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eGg] zAbn] s]xL b]z cyjf ax'/fli6«o eGg] a'emfpFb5 eg] e"d08n eGg] zAb rflxF æcGt/f{li6«oÆ 
eGbf dfly /x]sf] 5 . slxn]sfxLF e"d08nnfO{ a|Xdf08;Fu t'ngf ul/G5 t/ h;/L e"d08n 
cGt/f{li6«o eGbf dfly /xG5 To;} u/L a|Xdf08 klg e"d08neGbf dflyNnf] / cem} km/flsnf] 
ljifoj:t' dflgG5 . 

e"d08nLo tfkqmd -Global Temperature_M e"d08nLo ;txsf] tfkqmd -Global Surface 
Temperature-GST_ nfO{ slxn]sfxL+ e"d08nLo cf};t ;txsf] tfkqmd -Global Mean 
Surface Temperature- GMST_ klg eGg] ul/G5 . h;nfO{ ;d'Gb|sf] tfkqmd / hldgsf] 
;txsf] tfkqmdsf] cf};tsf] lx;fa u/L u0fgf ul/G5 . 

hnjfo' kl/jt{g / e"d08nLo tfkdfgdf j[l4M hnjfo' kl/jt{g -Climate change_ / e"d08nLo 
tfkdfgdf j[l4 -Global Warming_ zAbfjnLnfO{ ;fdfGotof Pp6} dfgL k|of]u ul/g] ePtf 
klg e"d08nLo tftf]kgfn] ;fdfGotof k[YjLsf] ;txsf] tfkqmddf ePsf] j[l4nfO{ hgfpF5 eg] 
hnjfo' kl/jt{g eGg] zAbn] of] eGbf cem} km/flsnf] bfo/f cf]u6\b5  . hnjfo' kl/jt{g 

ljifon] jfo'd08ndf xl/tu[x Uof;x¿sf] j[l4n] ubf{ kfg]{ ljleGg c;/x? eGbf j[xt / cem} 
cufl8;Ddsf k|efjx?sf] ;d]t n]vfhf]vf ug]{ ub{5 . 

e"d08nLo tfkdfg j[l4sf k|d'v sf/0fx?
;f/f+z
cf}Bf]lus qmflGtsf] ;'?jftb]lv / ljz]if u/L ljut s]xL bzsdf dfgjLo lqmofsnfkx?n] 
ubf{ jftfj/0fdf xl/tu[x Uof;sf] dfqf a9\b} uPsf] 5 . o;/L xl/t u[x Uof;x?sf] ;3gtf 

j[l4n] e"d08nLo ;txsf] tfkqmddf j[l4 ePsf] 5, h;nfO{ xfdL e"d08nLo tftf]kgf -Global 
Warming_ eg]/ eGb5f}+ . xl/tu[x Uof;x?sf] j[l4df ;xof]u k'¥ofpg] / e"d08nLo tfkdfgdf 
j[l4 Nofpg] k|d'v dfgjLo lqmofsnfkx?df sf]Onf, l8h]n, k]6«f]n h:tf hLjfZdhGo OGwg 

-Fossil fuels_ / k|fs[lts Uof; cflbsf] ljB't pTkfbg ug{ jf oftfoft jf cf}Bf]lus 
k|of]hgdf k|of]u ul/g' g} d'Vo x'g . 

hLjfZdhGo OGwgx?df 7"nf] dfqfdf sfj{g kfOG5 / lognfO{ hnfpFbf sfj{g 8fOcS;fO8 
Uof; pTkfbg x'g] ub{5 . o;sf cnfjf hËn s6fgL, hldgsf] k|of]udf kl/jt{g -jgh+unhGo 
hUufaf6 s[lif sd{ ul/g] hUufdf ?kfGt/0f_ h:tf lqmofsnfkx?n] klg xl/t Uof;x¿sf] 
pT;h{gdf of]ubfg k'¥ofPsf] x'G5  . hldgsf] hyfefjL pkof]u ubf{ jg:klt / df6f]df 

;+lrt /x]sf] sfa{g aflx/ lgl:sg] / sfa{g 8fOcS;fO8 h:tf Uof;x?nfO{ zf]if0f÷u|x0f 
ug]{ jg:kltx?sf] sfo{df cj/f]w pTkGg eO{ e"d08nLo tfkdfgdf j[l4 x'g'sf ;fy} hnjfo' 
kl/jt{g u/fpg ;d]t ;xof]u k'Ug] b]lvG5 . 

e"d08nLo tfkdfgdf j[l4 Nofpg'df k|d'v e"ldsf dfgjhGo lqmofsnfkx?sf] x'G5 . t;y{, 
o; v08df hnjfo' kl/jt{gsf dfgjhGo sf/0fx?nfO{ ljz]if dxTj lbb} If]qut of]ubfgsf] 
;d]t 5f]6s/Ldf ljj]rgf ul/Psf] 5 . 
e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf / 
eljiodf kfg{ ;Sg] c;/x?
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e"d08nLo tfkdfg j[l4sf dfgjLo sf/s tTjx?
xfn;fn} k|sflzt IPCC sf] ef}lts lj1fgdf cfwfl/t hnjfo' kl/jt{g ;DaGwL k|ltj]bgsf 

cg';f/ dfgjhGo sf/0fn] e"d08nLo ;txsf] tfkdfg j[l4 ;g\ !*%)–!()) df )=*) ;]= /x]sf]df 

;g\ @)!)–@)!( df a9]/ of] !=#) ;]= k'u]sf] b]lvG5 . 

xl/tu[x Uof;sf] ld>0f -d'Vo u/L sfj{g 8fOcS;fO8 / To;kl5 ldy]g_ n] e"d08nLo 
tfkdfgsf] j[l4 b/nfO{ !) b]lv @) ;]= ;Dd k'¥ofOPsf b]lvG5 eg] dfgjLo cGo sf/sx? 

-ljz]if u/L w'jfF, s'O/f], w'nf]sf s0f cflb P/f];f]N;_ sf sf/0fn] e"d08nLo tfkdfgdf ) b]lv 
)=*) ;]= ;Dd lr;f]kgf NofPsf] kfOG5 . k|fs[lts sf/0fn] s]jn -–_ )=! b]lv -±_ ))=!) ;]= 

/ cfGtl/s ljifdtfn] -–_ )=@ b]lv -±_ ))=@) ;]= ;Dd Nofpg] tfkdfgsf] kl/jt{gn] Go"g?kdf 
dfq k|efj kf/]sf] kfOG5 . t;y{ dfgjhGo sf/0fn] x'g] xl/tu[x Uof;x?sf] pT;h{gn] g} 

jfo'd08n, ;d'Gb| Pj+ hldgdf d'Vo c;/ k'¥ofPsf]df s'g} z+sf 5}g . 

xl/tu[x Uof;x?sf] pT;h{g ljut bzsx?df nuftf/ a9\b} uP/ ;g\ @)!( df %=(±%=^ Gt 
Co2-eq= k'u]sf] k|ltj]bgx?n] b]vfPsf 5g . dfgjhGo sf/0faf6 ePsf] xl/t Uof;x?sf] 
v'b pT;h{g @)!)–@)!( sf] bzsdf dfgjLo Oltxf;df ;a}eGbf a9L ePsf] kfOG5 . tyflk 
j[l4b/df eg] klxn]sf] t'ngfdf s]xL sdL cfPsf] b]lvG5 . cf};t j[l4 b/ ;g\ @)))–@))( 

df @=!Ü ePsf]df ut bzs -@)!)–@)!(_ df of] 36]/ !=#Ü df cfPsf] k|ltj]bgx?n] b]vfPsf 
5g . 

xl/tu[x Uof;x?sf] pT;h{gdf If]qut of]ubfg
sfj{g 8fOcS;fO8 ;a}eGbf a9L pT;h{g x'g] xl/t u[x Uof; ePsf]n] c? Uof;x?nfO{ 

klg sfj{g 8fOcS;fO8 Uof;df ?kfGt/0f u/L sfj{g 8fOcS;fO8 Uof; ;dsIftfdf -CO2-
equivalent_ sf ?kdf dfkg ul/G5 . xl/t u[x Uof;nfO{ luuf6g -Gt_ sfj{g 8fOcS;fO8 
;sdIftf OsfO{df dfkg ul/G5  . ;g @)!( df ePsf] s"n dfgj l;lh{t xl/tu[x Uof; 

pT;h{gsf] #$Ü -20 Gt CO2-eq_ phf{sf] cfk"lt{af6, @$Ü -14 Gt CO2-eq) pBf]uwGbfaf6, 
@@Ü -13Gt CO2-eq_ s[lif jg tyf cGo hldgsf] k|of]uaf6, !%Ü -8.7Gt CO2–eq_ oftfoft 
If]qaf6 / %Ü -3.3Gt CO2–eq_ ejg cflb lgdf{0faf6 pT;h{g ePsf] b]lvG5 . xl/tu[x Uof“; 
pT;h{gsf] of] If]qut of]ubfgnfO{ dWogh/ u/L ;a} / cnu–cnu If]qsf] pT;h{gnfO{ sd 

u/]/ e"d08nLo tfkdfg j[l4sf] c;/nfO{ Go"g ug{ ;lsG5 . 

s_ phf{ If]qaf6 pT;h{gM phf{ If]q c? ;a} If]q;“u hf]l8Psf] 5 . h:t} oftfoft, ejg, 
pBf]u, s[lif cflb . ;g\ @)!%–@)!( df sf]Onfaf6 pT;h{g x'g] xl/tu[x Uof; ;a}eGbf 
a9L $$Ü lyof] eg] To;kl5sf] e"ldsf t]n -#$Ü_ / k|fs[lts Uof; -@@Ü_ sf] /x]sf] 
lyof] . 
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v_ pBf]u, snsf/vfgfM cf}Bf]lus If]qaf6 x'g] xl/tu[x Uof; pTkfbg d'Vo u/L OGwgsf] 
hng, cf}Bf]lus pTkfbg tof/ kfbf{ x'g] k|lqmofut pT;h{g, ;fdu|Lx?sf] k|of]u tyf v]/ 
hfg] kbfy{x?af6 x'g] u/]sf] 5 . :6Ln, cdf]lgof / l;d]G6 pBf]ux?nfO{ d'Vo xl/tu[x 
Uof; pTkfbs pBf]usf] ?kdf lnOG5 . 

u_ 	s[lif, jg / cGo hUufsf] k|of]u
	 jg ljgf;n] ubf{ h+un jg:kltx?df x'g] sfj{g ;~ro 36\bf s"n xl/tu[x Uof“; 

pTkfbgsf] cfwf lx:;f jg ljgf;sf] x'g] kfOPsf] 5 . sfj{g 8fOcS;fO8sf] cnfjf jg 
If]qn] sfj{g 8fOcS;fO8n] eGbf klg e"d08nLo tfkdfgdf a9L j[l4 ug]{ u'0f ePsf ldy]g 
/ gfO6«;cS;fO8sf] pT;h{g ug]{ ub{5 . ;g\ @)!) / @)!( df s[lifhGo ldy]g pT;h{g 
cf};tdf $=@±!=# Gt CO2-eq k|lt jif{ /x]sf] kfOPsf] lyof] h;df kz'hGo If]qaf6 pu|fpg] 
hgfj/x?sf] kfrg k|0ffnLdf x'g] cfGtl/s kmd]{G6];gsf] lx:;f d'Vo lyof]]  . o;} u/L 

v]tLdf k|of]u x'g] /f;folgs tyf sDkf]i6 dnaf6 pTkGg x'g] gfOl6«s cS;fO8 Uof;sf] 

dfqf cf};tdf !=*±!=! Gt CO2-eq /x]sf] kfOPsf] lyof] . t;y{ e"d08nLo tfkdfgdf j[l4 
tyf hnjfo' kl/jt{gdf ljifo p7fg ubf{ oL ;a} ljifox?df klg Wofg lbg' kg]{ x'G5 . 

3_ 	oftfoft
 	 oftfoft If]q d'Vo u/L hLjfZdhGo OGwgdf lge{/ /xg] ePsf]n] clxn]sf] cj:yfdf 

oftfoft If]qaf6 x'g] pT;h{gdf &)Ü lx:;f ;8ssf ;jf/L ;fwgsf], !Ü /]nsf], !!Ü 

kfgLhxfhsf] / !@Ü p8\8og If]qsf] /xg] u/]sf] 5 . 
ª_ 	ejg tyf k"jf{wf/
	 ejg tyf ef}lts k"jf{wf/x? agfpg k|of]u x'g] ljB'tLo tyf cGo tfkLo zlQmsf] cnfjf 

oL ejgx? agfpg cfjZos kg]{ l;d]G6, 58 cflbsf] pTkfbgdf vr{ x'g] OGwg, zlQm 
cflbsf] k|of]u / logLx?af6 x'g] pT;h{gnfO{ klg o;} If]qdf /fVg] u/]sf] kfOG5 . 

tfkdfg j[l4n] jftfj/0fdf xfn;Dd kf/]sf / eljiodf kfg{;Sg] d'Vo–d'Vo 
k|efjx?
;f/f+z
e"d08nLo tfkdfg j[l4n] hnjfo' kl/jt{gdf of]ubfg ub{5 . hnjfo' kl/jt{gsf c;/÷k|efjx? 

ljZje/ g} dx;"; ul/Psf] 5 . oL k|efjx?dWo] df};ddf ck|Tofl;t km]/abn, k[YjLsf] ;txsf] 
cf};t tfkdfgdf j[l4, jiff{sf] dfqf / k|f?kdf km]/abn, lxdtfn tyf lxd z+[vnfx?df lxpF 
klUng', ;d'Gb|L ;txdf j[l4, ;fu/x?sf] kfgLsf] cDnLos/0f, pRr kxf8;Dd ljleGg gofFF–
gofFF /f]u tyf ls/fx?sf] ;+qmd0f nufotsf ljleGg k|ToIf tyf ck|ToIf nIf0fx? hnjfo' 
kl/jt{gdf k|df0fx? x'g . 

e"d08nLo tfkdfgdf j[l4 tyf o;n] hnjfo' kl/jt{gdf kfg]{ c;/sf ;fy} hnjfo' kl/jt{gn] 

xfn kfl//x]sf / eljiodf kfg{ ;Sg] k|efjsf af/]df hfGg hnjfo' k|0ffnLsf ljleGg cjojx? 

e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf / 
eljiodf kfg{ ;Sg] c;/x?
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h:t} Atmosphere, Hydrosphere, Cryosphere, Lithosphere / Biosphere sf af/]df 
hfGg'kg]{ x'G5 . o;sf ;fy} oL k|0ffnLx? / dfgj ;dfhsf] ;DaGwsf af/]df klg 1fg x'g' 
h?/L 5 . 

e"d08nLo tfkdfg j[l4n] ubf{ xfn kf/]sf] / eljiodf kfg{;Sg] k|efjsf af/]df cWoog 

ug{sf nflu hnjfo'hGo hf]lvd -Climatic risk_ / o;n] dfgj ;Dkbfdf kg{;Sg] vt/f 
-Hazards_ / sdhf]/ dfgjLo ;dfh -Vulnerability_ sf aLrsf] cGt/;DaGwsf af/]df 
hfGg' k5{ . pbfx/0fsf nflu dfgjhGo ls|ofsnfkx?n] ubf{ ck|Tofl;t÷c;fdfGo af9L cfpg' 
Hazard, gbL lsgf/fsf a:tL / hg;+Vof (Exposure) / of] hg;+VofdWo] clwsf+zn] af9L;Fu 
h'Wg;Sg] ;fdYo{ jf cfDbfgL gx'g' (Vulnerability) ;a} Ps cfk;df hf]l8P/ ;Defljt 
b'3{6gfnfO{ lgDTofpg ;Sg] hf]lvd -Risk_ aGb5 . oL ljifoj:t'x?nfO{ a'em]df dfq e"d08nLo 
tfkdfgdf j[l4n] kfg]{ k|efjsf af/]df hfgsf/L kfpg ;lsG5 . 

e"d08nLo tfkdfgdf j[l4sf] ;f+lvs hfgsf/L
IPCC n] xfnsf] tfks|dnfO{ ;g\ !*%)–!()) sf] k"j{ cf}Bf]lus sfnsf] tfkqmd;“u t'ngf 

ubf{ clxn] pQm ;dosf] eGbf cf};tdf !) ;]= eGbf a9Ln] tfkdfg a9]sf] egL pNn]v u/]sf] 
5 . ;fdfGo cy{{df tfkqmddf !) ;]= j[l4 x'Fbf vf;} c;/ gkg]{ h:tf] nfu] klg o;nfO{ 

;Dj]bgzLn ?kdf x]g'{kg]{ x'G5 . lsgls ;g\ @)!! b]lv @)@) ;Ddsf] !) jif{df tfkdfgdf 
cfPsf] j[l4 ljutsf] ^%)) jif{sf] eGbf a9L ePsf] kfOPsf] 5 . To:t} hnjfo' kl/jt{gsf 
nflu k|d'v Uof; dflgg] sfj{g 8fOcS;fO8 Uof;sf] jfo'd08ndf 3gTj sDtLdf klg ljut @) 

nfv jif{df ePsf] eGbf a9L ePsf] kfOPsf] 5 . of] tYon]] o; If]qdf nfu]sf j}1flgsx?nfO{ 
yk ;z++lst / ;r]t agfPsf] 5 . hfGg} kg]{ csf]{ Pp6f tYo s] klg xf] eg] k[YjLdf dfgj 

hflt -Homo sapiens_ sf] pTklQ sl/a # nfv jif{ klxn] ePsf] dflgG5 t/ d'Vo–d'Vo 
dfgjLo ;Eotfx?sf ;fy} s[lif If]qdf ;d]t cfPsf] ljsf; sl/a !#,))) jif{ klxn]b]lvsf] dfq 
xf] . o; k|sf/ dfgj ;Eotfsf] ljsf; / lj:tf/ sl/a sl/a l:y/ hnjfo' ePsf] ;dodf 

ePsf] x'bf tfkdfgdf cfpg]] ck|Tofl;t kl/jt{g;Fu cg's"ng x'gsf nflu dfgjLo ;EotfnfO{ 
;xh x'Fb}g . To;} sf/0f klg e"d08nLo tfkdfgdf cfPsf] j[l4nfO{ ;+;f/e/ ljz]if rf;f]sf 

;fy x]l/Psf] 5 . 

e"d08nLo tfkdfgdf cfPsf] j[l4n] kf/]sf c;/x?nfO{ jt{dfgdf ef]luPsf k|efj / eljiosf 
nflu k|If]lkt c;/x?sf ?kdf pNn]v ug{ ;lsG5 . 

jt{dfgdf ef]luPsf k|efjx?
s_ df};ddf k/]sf k|efjx? (Weather impact)

e"d08ndf ePsf] tfkdfg j[l4sf sf/0fn] ubf{ df};ddf k/]sf k|d'v k|efjx?df tftf]kg a9\b} 
hfg', jiff{sf] k|f?kdf kl/jt{g cfpg' / s[lif tyf cGo kfl/l:yltsLo If]qdf ;'Vvfsf] sf/0fn] 
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ubf{ gsf/fTds k|efjx? a9\g' k|ToIf ?kdf Joxf]l/b} cfOPsf] 5 . hldgaf6 x'g] jfliks/0fdf 
j[l4 x'Fb} hfg] / jiff{df Ps?ktf gx'Fbf s[lif k|0ffnLdf gsf/fTds k|efj kb}{ uPsf] k|ToIf ?kdf 
k|ltljlDat x'Fb} cfPsf] 5 . To;}u/L pi0f t6Lo rqmkftsf ;fy} ;xg} g;Sg] u/L j[l4 x'Fb} 
uPsf] tftf] df};dn] klg dfgj hutnfO{ lj:tf/} r'gf}tL lbb} cfPsf] 5 . 

v_ lxdd08n tyf hnd08ndf k/]sf c;/x? (Effects on the cryosphere and hydrosphere)

e"d08nLo tfkdfgdf cfPsf] j[l4sf sf/0f lxdtfn klUng], lxdgbLx?sf] jxfjdf kl/jt{g 

cfpg], cfs{l6s ;fu/sf] lxp 36\b} hfg], pQ/L uf]nf4{sf] lxp klUnb} hfg], u|LgNof08sf 
a/kmsf] ;tx klUnb} hfg] cflb b]lvPsf]n] oL ;a}df hnjfo' kl/jt{gn] 7"nf] e"ldsf v]n]sf] 
kfOG5 . 

;d'Gb|sf] ;tx ;g\ !()! sf]] t'ngfdf ;g @)!* df @) ;]=dL=n] a9]sf] 5 eg] uPsf] bzs 
otf kfgLsf] ;txdf cfPsf] c;fdfGo kl/jt{gn] ;fd'lGb|s t6df a;f]af; ub}{ cfPsfx?nfO{ 
cem} a9L r'gf}tL ylkPsf] 5 . ;d'Gb|L ;txsf] prfO{ a9\g'sf] Pp6f sf/0f a9L tftf]n] ubf{ 

;d'Gb|sf] ;tx km}lnb} hfg' xf] eg], csf]{ lxdgbL, lxdtfnsf ;fy} hd]sf] a/kmsf lznfx? 
klUnb} hfg' klg xf] . dxf;fu/x?n] a9L ePsf] tfksf ;fy} xl/tu[x Uof;nfO{ klg ;f];]sf] 

sf/0f ;d'Gb|sf] cf};t tfkqmd )=$$) ;]= / hldgsf] cf};t tfkqmddf !=%() ;]= n] j[l4 x'g uO{ 
;Dk"0f{ e"d08nLo tfkqmd !=)() ;]=n] a9]sf] xf] . o;sf] cnfjf e"d08naf6 lg:s]sf] cTolws 
sfa{g 8fOcS;fO8 Uof;sf sf/0fn] ubf{ ;d'Gb|sf] kfgLsf] cDnLokgfdf ltj| ?kdf j[l4 x'Fb} 

cfPsf] 5 . 

u_ hLjd08ndf k/]sf c;/x? (Effects on the biosphere) 

e"d08nLo tfkdfgdf j[l4sf sf/0fn] ;d'Gb|, tfhf kfgL tyf e"lddf c;/ k/]sf]n] oL tLgj6} 

s'/fdf lge{/ /xg] dfgjsf ultljlwx?df klg c;/ k/]sf] 5 . o;/L dfgj ultljlwdf k/]sf 
d'Vo c;/ / k|efjx? lgDgfg';f/ 5gM

u–!_ jf;:yfgdf x|f; tyf kl/jt{gM k[YjLsf] tftf]kgf j[l4 x'Fb} uPsf] sf/0fn] kz'sf cfwfb]lv 
b'O{ ltxfO;Dd ljleGg hflt tyf k|hfltx? klxn] a:g] u/]sf] jf;:yfgaf6 dflyNnf] prfO{df 

;b}{ uPsf] cg';Gwfgn] b]vfPsf] 5 . To;} u/L dflyNnf] prfO{ / pQ/L tyf blIf0fL w|'jsf] 

hLjg k|0ffnL / kfl/l:yltsLo cj:yfdf klg 7"nf] c;/ k/]sf] 5 . ;d'Gb|df kfOg] jg:kltx?, 
sf]/fN;, df]tL, ;fd'lGb|s 3fF;x?sf] ckl/jt{gLo km]/abnn] ubf{ logdf lge{/ /xg] dflg; 
nufot ;Dk"0f{ hLjhGt'df 7"nf] c;/ k/]sf] 5 . 

u–@_ /f]u tyf ls/fx?df kl/jt{gM /f]u ;fg]{ sf/stTjx? tNnf] prfO{af6 dflyNnf] prfO{df 
;b}{ uPsf] sf/0fn] ubf{ gofFF 7fFp, dflyNnf] prfO{ tyf cfs{l6s If]qdf ;d]t /f]u ls/fx?sf] 

k|sf]k a9\b} uPsf] 5 . h;n] dfgjLo ultljlwx?df 7"nf] c;/ k/]sf] 5 . gofF–gofF /f]ux? 
b]vf k/]sf] / dflg; nufot cGo k|f0fLsf] /f]u k|lt/f]ws Ifdtf sdhf]/ ePsf] sf/0f 7"nf] Iflt 

;d]t ef]Ug' kl//x]sf] 5 . pbfx/0fsf nflu clxn] dflg;sf yfxf ePsf ls6f0f'hGo /f]ux?df 

e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf / 
eljiodf kfg{ ;Sg] c;/x?
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e"d08nLo tfkdfg j[l4sf sf/0fn] cTolws j[l4 ePsf] kfOPsf] 5 eg] klxn] klxn] t/fO{ 
If]qdf dfq b]vf kg]{ 8]+u' /f]u xfn dgfË, d':tfË;Dd klg b]vf kg]{ u/]sf] 5 . o; k|sf/ 
ls/f tyf k/hLjLn] x'g] /f]ux? c;fdfGo tl/sfn]] w]/} If]qdf km}lngfn] dfgj :jf:Yo tyf 
jftfj/0fdf k|ToIf k|efj kl//x]sf] 5 . 

u–#_ vfB tyf afnL k|0ffnLM e"d08nLo tfkqmddf j[l4sf sf/0f v]tLkftL rqm, ljt/0f 

k|0ffnL, afnL nufpg] If]qsf] pko'Qmtf cflbdf km/s kg{ uP/ vfBfGgsf] u'0f:t/ / pTkfbgsf]] 

:yfoLTjdf ;d]t km/s kg{ uPsf] 5  .  o;} u/L tfkqmdsf] c;/n] pi0f tyf cwf]{i0f k|b]zsf 
xf]rf :yfgdf afnL tyf cGo h}ljs j:t'sf] pTkfbsTj / pTkfbgdf cGt/ cfpg] / dT:o 
nufotsf hnr/x?df ;d]t c;fdfGo k|efj kg]{ eO/x]sf]] 5 . 

e"d08nLo tfkdfgdf j[l4n] eljiodf kfg]{ c;/x?
ut Ps bzsdf e"d08nLo tfkdfgdf cfO/x]sf] j[l4n] lg/Gt/tf kfPdf hnjfo' kl/jt{gsf] 
c;/ cem} 8/nfUbf] x'g ;Sb5 . xfn;Dddf b]lvPsf dfly pNn]lvt c;/x?df cem} a9f]Q/L 

eO{ sltko kfl/l:yltsLo k|0ffnL hf]lvddf kg]{ lglZrt 5 eg] cGo k|0ffnL / If]qx?df o;n] 
gsf/fTds c;/ kfg{] klg cj:oDefjL 5 . eljiodf kg{;Sg] hnjfo' kl/jt{gsf c;/nfO{ 
IPCCARG WGII n]] ljleGg % ;/f]sf/x? cGtu{t PsLs[t u/L !@& d'Vo a'Fbfx?df rrf{ 
u/]sf]] 5, h;nfO{ 5f]6s/Ldf lgDgfg';f/ k|:t't ug{ ;lsG5M 

!= 5'§} ljz]iftf ePsf] (Unique) / bafjdf k/]sf] kfl/l:yltsLo k|0ffnL
@= clt k|efljt (Extreme) df};dL 36gfx?
#= k|efjsf] ljt/0f / k|;f/
$= e"d08nLo PsLs[t k|efjx?

%= 7"nf] kl/df0fsf Psn k|s[ltsf 36\gfx?

oL dfly pNn]lvt k|efjsf hf]lvdx? tfkdfgsf] j[l4;“u ljleGg tx / kl/df0fdf a9\b} 
hfG5g  . h;n] ubf{ cg's"ngsf] kf6f]nfO{ ljz]if dxTj lbg g;lsPdf jf cg's"ng klg 
tfkdfgdf cfPsf] j[l4sf] s'g} r/0f;Dd dfq ;Dej x'g] ePsf]n] tfkdfg j[l4, ;f] eGbf dfly 

uPdf e"d08nLo tfkdfgdf j[l4 / hnjfo' kl/jt{gdf cfpg ;Sg] ptf/r9fjn] ubf{ dfgj 
nufot cGo hLjhGt', jg:klt, e"–agf]6 tyf ;fdflhs tyf cfly{s k|0ffnLdf 7"nf] k|efj kg{ 

hfg]df b'O{ dt x'g ;Sb}g . 

c;/x?nfO{ Go"gLs/0f ug]{, sd ug]{ / cg's"ng ug]{ pkfox?
;f/f+z 
e"d08nLo tfkqmddf j[l4 tyf hnjfo' kl/jt{gsf d'2fx?nfO{ ;Djf]wg ug{sf nflu ljZj:t/d} 
dxTjk"0f{ k|of;x? e} /x]sf 5g . oL k|of;x?nfO{ d'Vo u/L b'O{ efudf /flvPsf] 5– -s_ 
Go"gLs/0f / -v_ cg's"ng . Go"gLs/0fsf pkfox?df e"d08nLo tfkdfgdf j[l4 / hnjfo' 
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kl/jt{gsf sf/sx?nfO{ nlIft ug]{ / xl/tu[x Uof;sf] pT;h{gnfO{ sd ug]{ pkfox?sf] 
vf]hL ug'{ /x]sf 5g . h;df phf{ k|0ffnLnfO{ hLjfZd OGwgaf6 qmdzM sd sfj{g pT;h{g 
ug]{] / k'gMk|of]u ug{ ;lsg] phf{sf ;|f]tx? h:t} ;f}o{ tyf jfo'hGo phf{ k|0ffnLsf] ljsf; 
ug]{ /x]sf 5g  . To;} u/L h+unsf] ;+/If0f / k'g:yf{kg ug]{, ;Ld;f/ / cGo k|fs[lts 

kfl/l:yltsLo k|0ffnLsf] ljsf; / lj:tf/df hf]8 lbg] /x]sf 5g . csf]{ lt/ cg's"ngsf 
pkfox?df jt{dfg / eljiodf x'g ;Sg] hnjfo' kl/jt{gsf c;/x?nfO{ ;Djf]wg ug{ ;Sg] 
dfgjLo tyf k|fs[lts k|0ffnLsf] vf]hL / ljsf; ug'{ /x]sf 5g  . Go"gLs/0fsf k|of;x? 
ljz]iftM e"d08nLo:t/sf x'G5g eg] cg's"ngsf k|of;x? ;fdfGotof :yfgLo :t/sf jf s'g} 

If]q ljz]ifsf x'G5g . t;y{, oL b'O{ If]qx?sf k|of;x? :yfg ljz]if, ;fdflhs tyf ;f+:s[lts 
cj:yf / hnjfo' kl/jt{gsf hf]lvdx?sf] :t/ cg';f/ x'g'kb{5 . 

Go"gLs/0f
hnjfo' kl/jt{gnfO{ Go"gLs/0f ug{sf nflu xl/tu[x Uof;sf] pT;h{gnfO{ 36fpg' kg]{ ePsf]n] 

hnjfo' kl/jt{gsf sf/sx?nfO{ g} o;df d'Vo ?kdf nlIft ul/Psf] x'G5  . phf{, s[lif, 
jg / cGo e"ldsf] k|of]u (AFOLU) ejg, oftfoft / snsf/vfgf h:tf If]qx? hnjfo' 
kl/jt{g Go"gLs/0fsf nflu dxTjk"0f{ dflgG5g . phf{ / AFOLU If]q ;a}eGbf a9L pT;h{g 

sd ug{sf nflu Ifdtfjfg If]q dflgG5 . t;y{ snsf/vfgf, oftfoft / ejg lgdf{0fnfO{ g} 
pT;h{g sd u/fpgsf nflu dxTjk"0f{ dfWod dflgG5 . tyflk oL If]qx? v'b z"Go pT;h{gsf] 

cj:yfdf phf{ / AFOLU If]qeGbf kl5 dfq k'Ug ;Sb5g . 

IPCC n] Go"gLs/0fsf ljleGg ljsNkx?, ;g\ @)#) ;Dddf v"b pT;h{g 36fpgsf nflu, 
logsf ;+efJo of]ubfgx? / o;sf nflu nfUg ;Sg] d"No÷ah]6sf af/]df -AR6 WG3_ 
k|ltj]bgdf pNn]v u/]sf] 5 . o;nfO{ d'Vo u/L phf{ If]q / AFOLU If]q u/L b'O{ efudf 
ljefhg u/L tn ;+lIfKt j0f{g ul/Psf] 5 M 

s_ phf{sf] k|of]u If]qM sfj{gsf] uxgtf x'g] hLjfZd phf{sf] ;§fdf ;f}o{ jf÷/ jfo' phf{nfO{ 
k|of]u u/L hLjfZd OGwgsf] k|of]unfO{ Go"gLs/0f ub}{ hfg' jftfj/0f kl/jt{gdf cfpg] gsf/fTds 

k|efjnfO{ Go"gLs/0f ub}{ ;sf/fTdstf tkm{ kfOnf rfNg] klxnf] r/0f xf] . ;g\ @)!) b]lv 
@)!( ;Ddsf] bzsdf phf{sf] k|lt OsfO vr{ ;f}o{df *%Ü / jfo'df %%Ü n] sd x'g' / logsf] 
k|of]udf a9f]Q/L x'Fb} cfPsf] tYof°x?n] b]vfpg' lgZro g} ;sf/fTds kIf xf] . hnljB't, 

e"tfkLo tyf cf0fljs If]qx?n] klg v"b phf{ pT;h{gdf sdL Nofpg ;Sg] ePtf klg 
logLx?sf] of]ubfg ;f}o{ / jfo' If]qsf] eGbf sd x'g] / nfut a9L nfUg] ePsf]n] ;f}o{ / jfo' 
If]qsf] phf{nfO{ a9f]Q/L lbg' /fd|f] dflgG5 . 

v_ s[lif, jg / cGo el"dsf] k|of]u If]qM o; If]q cGtu{t d'Vo u/L s[lif sd{sf tl/sfx?, jg 
tyf cGo kfl/l:yltsLo k|0ffnLsf] ;+/If0f / ;Dj4{gnfO{ nlIft ul/Psf] 5 . s[lif k|0ffnL 

cGtu{t df6f]df sfj{gsf] Joj:yfkg, s[lif, jg, cfw'lgs tyf lbuf] jgsf] Joj:yfkg h:tf 

e"d08nLo tfkdfg j[l4 / tfkdfg j[l4n] xfn kfl//x]sf / 
eljiodf kfg{ ;Sg] c;/x?
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k|ljlwx?n] phf{ pT;h{gnfO{ k|efjsf/L ?kdf Go"gLs/0f ug{ d2t k'¥ofpFb5g . jg:klthGo 
cfxf/fdf cfwfl/t / sd xl/tu[x Uof; pT;h{g ug]{ k|sf/sf] lbuf] tyf :j:y cfxf/f k|0ffnLdf 
pu|fpg] kz'x? kfng ubf{ ldy]g Uof;sf] pT;h{g / To;n] kof{j/0fdf kfg]{ gsf/fTds 
k|efjnfO{ sd ug{ d2t ldNg]5 . 

cg's"ng
e"d08nLo tfkdfgdf j[l4 tyf hnjfo' kl/jt{gsf] cg's"ng x'g] sfo{ ;DalGwt If]q jf k|0ffnL 
hnjfo' kl/jt{gn] ubf{ s] slt hf]lvd tyf vt/fdf 5 eGg] ljifon] lgwf{/0f ub{5 . oL 

sf/stTjx?sf cfwf/df cg's"ngsf s] s:tf pkfox? cjnDjg ug]{ eGg] s'/f lgwf{/0f 
ul/G5 . logs} cfwf/df ef}lts k"jf{wf/df ;'wf/ ug]{ jf s[lif k|0ffnLdf kl/jt{g Nofpg] jf 
;Defljt vt/faf6 hf]lugsf nflu a;fO ;/fO ug]{ h:tf kxnx? Psn jf ;+o'Qm ?kdf 

k|of]u ug'{kg]{ x'G5 . 

cg's"ngsf ;Ldf 
hnjfo' kl/jt{gsf] ;Ldf a9\b} hfbf cg's"ngsf ;Ldfx? v'lDrb}} hfg ;Sb5g . s'g} s'g} 
If]q jf k4lt ljz]ifdf hnjfo' kl/jt{gn] cg's"ng ;Dej gx'g] u/L clxn]g} k|efj kfl/;s]sf] 
5 . o:tf] cj:yfdf ;/sf/L, lghL tyf u}/;/sf/L ;a} kIfsf] cfly{s, zf;sLo / ;+:yfut 
;'wf/ jf gLltut ;xof]u k|fKt ePdf cg's"ngdf ;xof]u k'Ug] 5 . pbfx/0fsf nflu s'g} 

hflt, hghflt jf ul/aLsf] /]vf d'gLsf ;d'bfonfO{ hnjfo' kl/jt{g;Fu cg's"ng x'g 

;xof]uL x'g] gLltut, ljQLo jf ;+:yfut ;xof]u x'g ;s]df ;sf/fTds ;'wf/ Nofpg ;xof]u 
k'U5 . sltko cj:yfdf e"d08nLo tfkdfg jf hnjfo' kl/jt{gn] k|fs[lts k4ltdf cfpg] 
c;/;Fu cg's"lnt x'g g;lsg] cj:yf klg x'g ;Sb5 . pbfx/0fsf nflu !=% l8u|L ;]lN;o; 
eGbf a9L tftf]kgf a9]df pi0f k|b]zLo ;d'Gb|L sf]/nx? cl:tTj g} g/xg] u/L ;vfk klg 

x'g ;Sb5g . To;}n] hlthlt e"d08nLo tfkdfgdf j[l4 x'Fb} hfG5 / hnjfo' kl/jt{gn] emg 
7"nf] c;/ b]vfpFb} hfG5 cg's"ngsf pkfox? klg Toltg} dxTjk"0f{ x'G5g eg] tfkdfgdf 

j[l4 x'Fb} uPdf cg's"ngsf ;Ldfx? cem} hl6n x'Fb} hfG5g . o; sf/0f hnjfo' kl/jt{g;Fu 

h'Wg cg's"ngsf pkfox? cToGt} dxTjk"0f{ ePtf klg gLlt lgdf{tfx?n] hnjfo' kl/jt{gnfO{ 
Go"gLs/0f ug]{ pkfox¿nfO{ slxNo} klg gh/cGbfh ug{' x'Fb}g . 

lgisif{
e"d08nLo tfkdfgdf j[l4 / hnjfo' kl/jt{g zLif{sdf n]lvPsf] k|:t't n]vdf hnjfo' 
kl/jt{gsf ;fwf/0fb]lv hl6ntd ljifoj:t'x?nfO{ ;d]6\g] k|of; ul/Psf] 5 . jt{dfg kl/j]zdf 

hnjfo' kl/jt{g Ps tftf] s]s h:tf] xf] h;sf cgluGtL kf6fx? 5g . tyflk k|:t't n]v 
s[ifs tyf dWod:t/Lo k|fljlwsx?nfO{ nlIft u/L n]lvPsf] x'Fbf o;df hnjfo' kl/jt{gsf 

ef}lts kIfx?, d'Vo–d'Vo sf/0fx¿, k|efjx? / ;dfwfgsf pkfox?nfO{ ;+If]kdf pNn]v 
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ul/Psf] 5 . o;sf ;fy} o; n]vsf] dfWodaf6 kf7sx?nfO{ hnjfo' kl/jt{gsf] hl6ntfsf] 
:t/ / o;sf k|efjn] dflg; / ;dfhnfO{ kg]{ c;/ / tTsfn ug{'kg]{ Go"gLs/0f / cg's"ngsf 
pkfox?sf af/]df ;d]t ;+If]kdf hfgsf/L u/fpg] k|of; ul/Psf] 5 . 

e"d08nLo tfkdfgdf j[l4 / o;sf c;/x? cfkm}df Jofks ljifoj:t' ePsf] sf/0fn] of] n]vdf 

cnu cnu If]qnfO{ dWogh/ u/L To;sf c;/, k|efj / vf; ef}uf]lns If]q jf s[lif k|0ffnLsf] 

If]qsf af/]df pNn]v ul/Psf] 5}g . o; k'l:tsfdf, k|:t't n]vkl5sf, cGo vf; If]q pNn]v 

u/L n]lvPsf n]vx?df cem} lj:t[t ?kdf If]qut ljifodf hnjfo' kl/jt{gn] kf/]sf c;/x? 
/ ;dfwfgsf pkfox?sf af/]df pNn]v ul/g] 5 eGg] k+lQmsf/sf]] ck]Iff /x]sf] 5 . 
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8f= >L/fd k|;fb g]pkfg]1 	 8f= gj/fh b]jsf]6f 2

k[i7e"ld 
hnjfo' kl/jt{g ljZjJofkL ?kdf b]vf k/]sf] uDeL/ ;d:of xf] . o;af6 wgL tyf ljsl;t 

/fi6«x?sf] t'ngfdf ul/a tyf ljsf;f]Gd'v /fi6«x? a9L k|efljt ePsf 5g . ljZjsf] s"n 
xl/tu[x Uof; pT;h{gdf cfkm\gf] e"ldsf guGo eP klg g]kfn hnjfo' kl/jt{gsf c;/x?sf] 
hf]lvd pRr /x]sf /fi6«x?dWo] Ps xf]  . w/ftnLo ljljwtf, sdhf]/ ef}ule{s agfj6, 

;+j]bgzLn kfl/l:ysLo k|0ffnL / hnjfo' tyf ;"Id hnjfo' If]qx?sf] ljljwtf o;sf d'Vo 
sf/0fx? x'g . o;sf cltl/Qm ul/aL, clzIff, ;fdflhs c;dfgtf x'g'sf] ;fy} ;d'bfosf] 

hLljsf]kfh{g k|fs[lts ;|f]tdf a9L lge{/ /x]sf sf/0fn] klg g]kfn hnjfo' kl/jt{gsf c;/
x?k|lt cem a9L ;+j]bgzLn dflgPsf] 5 . 

ljut s]xL bzs otf jfo'd+8nLo tfkqmddf ePsf] tLj|t/ j[l2 / To;af6 l;lh{t cltj[li6, 
cgfj[li6, v8]/L h:tf hnjfo'hGo k|sf]kx?af6 g]kfnsf lxdz[+vnf / lxdgbLx? Pjd\ ltgdf 

cfwfl/t kfl/l:ysLo k|0ffnLdf k|lts"n k|efj kl//x]sf] 5 . hnjfo' kl/jt{gsf gsf/fTds 
c;/x? kz'kfng, s[lif, jg, h}ljs ljljwtf, dfgj :jf:Yo, ko{6g, a;f]af;, k"jf{wf/ ljsf; 

nufot hLljsf]kfh{g;+u ;DalGwt If]qx?df k|ToIf dx;'; ul/Psf] 5 eg] af9L, klx/f], xfjfx'/L 
tyf 89]nf] h:tf hnjfo'hGo k|sf]kx?sf sf/0f 7"nf] dfqfdf x/]s jif{ wghgsf] Iflt 
eO/x]sf] 5 . of] k[i7e"lddf hnjfo' kl/jt{gsf c;/x?sf] hf]lvd Go"gLs/0f ub}{, cg's"ngsf 

pkfox?sf] pkof]u ub}{ kz'kfngsf] pTkfbgzLntfnfO{ sfod /fVb} o;df cfl>t ;d'bfosf] 

1 	 k|fWofks tyf lk|lG;kn, Himalayan College of Agricultural Sciences -HICAST . lslt{k'/ . 
2	 pks'nklt, u08sL ljZjljBfno, kf]v/f . 		

hnjfo' kl/jt{g / kz'kfng If]qM c;/, 
;Defjgf tyf r'gf}tLx?

hnjfo' kl/jt{g / kz'kfng If]qM c;/, ;Defjgf tyf r'gf}tLx?
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hLljsf]kfh{gnfO{ ;Daw{g ug{'sf ;fy} kz'kfngsf] Joj;foLs/0f ug{' clt cfjZos 5 . o;f] 
x'g ;s]df kz'kfng If]qaf6 b]zsf] cy{tGqdf cem of]ubfg k'Ug] 5 . 

hnjfo' kl/jt{g / hnjfo' kl/jt{gsf d'Vo–d'Vo sf/0fx?
hnjfo' kl/jt{g s'g} If]q ljz]ifdf nfdf] ;dosf] hnjfo' ;DaGwL :yfoL k|s[ltsf] kl/jt{g 

xf]  . s'g} :yfg ljz]ifdf x'g] df};dL cj:yfsf] w]/} jif{sf] cf};t l:ylt ToxfFsf] hnjfo' 
xf] . ;dosf] ult;Fu} xfdLn] cg'ej ub}{ cfPsf hnjfo' tyf o;nfO{ hgfpg] tfkqmd, jiff{ 
tyf xfjfsf] ultsf] cf};t dfgdf cfpg] kl/jt{gnfO{ hnjfo' kl/jt{g elgG5 . of] kl/jt{g 

k|fs[lts tyf dfgj lgld{t lqmofsnfkx?sf sf/0faf6 x'G5  . vf; u/L dfgj lgld{t 
lqmofsnfkaf6 ;[lht xl/tu[x Uof;sf] a9\bf] dfqfn] hnjfo'df b'|t ultdf kl/jt{g cfO{ /x]sf] 
5 . vf; u/L bzsf}+ jf Tof] eGbf nfdf] ;dob]lv /xL cfPsf] hnjfo'sf] cj:yfdf cfpg] 

kl/jt{g h;nfO{ tfkqmd, jiff{ tyf xfjfsf] ult h:tf o;sf u'0fx?sf] cf};t dfgdf cfpg] 
kl/jt{g tyf ptf/–r9fjnfO{ hnjfo' kl/jt{g elgG5 -IPCC, 2007_ . 

hnjfo' kl/jt{g k[YjLsf] k|fs[lts k|lqmof leq kg]{ ultljlw xf] . k[YjLdf ;f}o{ ljls/0f dfkm{t 

tfkzlQm k|fKt x'G5 / oxL ;f}o{ ljls/0fsf sf/0f k[YjLsf] jfo'd08nsf] tfkqmd ;Gt'ngdf 
/xG5 . k[YjLn] ;"o{af6 hlt ;f}o{ ljls/0f k|fKt ub{5 Tolt g} ljls/0f k'gM cGtl/Ifdf lkmtf{ 

k7fFp5, h;n] ubf{ k[YjLsf] jfo'd08nsf] tfkqmd l:y/ /xG5 t/, s'g} sf/0fj; ljls/0fsf] 
n]gb]gdf 36a9 x'g uO{ c;Gt'ng x'g uPdf k[YjLsf] jfo'd08nsf] tfkqmd 36a9 x'g hfG5 
/ hnjfo'df kl/jt{g cfpF5 . 

kl5Nnf] @)) jif{df  ldy]g, gfO6«; cS;fO8,  sfa{g 8fOcS;fO h:tf xl/tu[x Uof; / 

cf]hf]g tx ljgf; ug]{ Snf]/f]kmf]nf]/f] sfa{g h:tf cGo ljiffQm Uof;sf] pT;h{g lbg k|ltlbg 

jfo'd08df a9\b} uO/x]sf] 5 / k/fjlt{t ljls/0fx¿ jfo'd08nd} /f]lsgfn] k[YjLsf] tfkqmd 
j[l4 x'Fb} cfPsf] 5 . xl/tu[x Uof;sf k|d'v ;|f]tx¿df jghËnsf] ljgf;, sf]Onf, vlghhGo 

OGwgsf] cToflws k|of]u, cf}Bf]lusLs/0f cflb h:tf lqmofsnfkx¿ kb{5g . xl/tu[x Uof;sf] 
k|d'v sf/ssf] ¿kdf b]lvPsf] sfa{g 8fOcS;fO8sf] pT;h{g g} ljZjJofkL pi0fLs/0f / 

hnjfo' kl/jt{gsf] k|d'v sf/s dflgPsf] 5 . wgL / cf}Bf]lus d'n'sn] sfa{g 8fOcS;fO8 
cTolws pT;h{g u/] klg g]kfn h:tf ljsf;f]Gd'v tyf clt sd ljsl;t d'n'sx¿n] o;nfO{ 
vKg ;Sg] x}l;ot k|fKt ug{ cem} a9L sl7gfO ef]Ug' kl//x]sf] 5 . hnjfo' kl/jt{gsf sf/0f 

d'Vo b'O{ lsl;dsf x'G5g – klxnf]] k|fs[lts / bf];|f] dfgj lgld{t . 

hnjfo' kl/jt{gsf c;/x¿
xfnsf lbgdf ljZj hnjfo' kl/jt{gn] lxdfno nufot dfgj hLjg, ;fdflhs–cfly{s ljsf;, 
h}ljs ljljwtf, ko{6sLo ljsf; cflb If]qdf gsf/fTds c;/ k'¥ofpg yfn]sf] 5 . kmn:j¿k 
cltj[li6, cgfj[li6, af9L, klx/f], lxd klx/f], ;'Vvf h:tf k|fs[lts ljkb\sf] hf]lvd ;d]t 
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al9/x]sf] 5 . g]kfndf k|lt jif{ cf};t )=)$ l8u|L ;]lN;o;sf b/n] tfkqmd al9/x]sf] 5 . of] 
ljZjJofkL cf};t j[4LeGbf w]/} a9L xf] . To;df klg pRr kxf8L If]qdf tfkqmd j[l4sf] b/ 
cem a9L 5 . 

hnjfo' kl/jt{gsf] s[lif tyf kz'kfngdf kg]{ k|efjx¿nfO{ ljz]if u/L tfkqmddf cfpg] kl/jt{g, 

jiff{ cyf{t kfgL kg]{ dfqf, ;do / tLj|tfdf cfpg] kl/jt{g, xfjfsf] ultsf] kl/jt{gsf ;fy} Ps 

cfk;sf] cGt/lqmof Pj+ cGt/;DaGwaf6 ;[lht c;/x¿nfO{ hf]8]/ x]g]{ ul/G5 . j}1flgsx¿sf] 

cg';Gwfg / s[ifs ;d'bfosf] cg'ejnfO{ cfwf/ dfGbf hnjfo' kl/jt{gn] vf; u/L cf};t 
tfkqmddf j[l4 ePsf], kfgL kg]{ ;do, cjlw / dfqfdf ptf/ r9fj cfPsf], v8]/L nlDaPsf], 
af9L klx/f]]sf] vt/f a9]sf], xfjfx'/Lsf] ult j[l4 ePsf] h:tf k|d'v ;"rsx¿ b]vf k/]]sf 
5g . xfd|f] b]zdf d'VotofM ;'Vvf, v8]/L, sd tyf a9L jiff{, xfjf x'/L / /f]u tyf ls/fx?n] 

ubf{ kg]{ c;/x? sf] sf/0fn] kz'kfngdf c;/ kl//x]sf] 5 . 

hnjfo' kl/jt{gsf d'Vo tTj -Variable_ / ltgsf c;/x? -Effect_ 

tTj -Variable_ c;/ -Effect_
;'vf, v8]/L -Drought_
cltj[li6, cgfj[li6

sd pTkfbg, kfgLsf] ;|f]tdf c;/, h}ljs 
ljljwtfdf c;/, r/g tyf vs{df c;/ . 

cltj[li6, cgfj[li6, af9L -Erractic 
Rainfall/Flood_

k"jf{wf/df c;/, v]tL of]Uo hldgdf c;/, klx/f] 
cflb, 3fF; pTkfbgdf c;/ . 

xfjfx'/L -Winds and Storms_ k"jf{wf/df c;/, afnL tyf kz'k+5LnfO{ c;/ . 

/f]u tyf ls/fx? -Disease and pest_ sd pTkfbg, jftfj/0f k|efljt . 

;|f]tM NAPA (2010)

hnjfo' kl/jt{gaf6 kz'kfngdf kg]{ c;/x?
kz' k|hgg
yy kz'k+IfLsf] pTkfbsTjdf x|f; cfpg] . b'w, df;' tyf c08f pTkfbgdf k|lts"n k|efj kg]{ . 
yy Ct'sfn tyf Ct'rqmdf kl/jt{g x'g] . 

yy k|hgg Ifdtfdf sdL cfpg] h:t}M ue{ g/xg], l9nf] u/L joZs x'g], t'x'g] cflb . 
yy k|hggdf ljleGg ;d:ofx? b]vf kg]{ . 

yy tfkqmddf cfPsf] j[l2n] dWo / pRr kxf8L e]udf ufO{ / e}+;Lsf] k|hgg -Breeding 
pattern_ k4ltdf kl/jt{g ePsf] kfO{G5 / o;n] aRrf kfpg] ;do qmddf klg kl/jt{g 
elx/x]sf] 5 . 

hnjfo' kl/jt{g / kz'kfng If]qM c;/, ;Defjgf tyf r'gf}tLx?
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kz' cfxf/f
yy cfxf/fdf ?rL sd x'g] . 
yy 3fF;x?sf] pTkfbgdf c;/ kg]{ . 
yy 3fF;x?sf] u'0f:t/df -vf; u/L ;'vf tyf v8]/Ln] ubf{_ x|f; cfpg] . 

yy r/g vs{df ;d:of b]vf kg]{ . 
yy ax'jifL{o 3fF;x?df 3fF; sfl6g] k6s tyf pTkfbgdf sdL cfpg] . 
yy kz'sf] r/g k2ltdf c;/, la?jfdf c;/, la?jfx?sf] ;ld>0fdf c;/ . 
yy gofF 3fF;x? knfpg l9nf] x'g], r/gdf /fd|f lsl;dsf 3fF;x?sf] pTkfbgdf c;/ kg]{ . 

yy l9nf] ;'? x'g] df};dL jiff{ / nfdf] v8]/Ln] vf; u/L t/fO{df wfg pTkfbgdf sdL cfpg] 
/ o;n] kz'sf] cfxf/fdf c;/ k/L pTkfbsTjdf x|f; cfpg] . 

yy ¿vx? ;'Sg] / pTkfbgdf sdL eO{ cfxf/fdf c;/ kg]{ . 

kz' :jf:Yo
yy /f]uAoflwsf] k|sf]k a9\g ;S5 . 
yy h'sf tyf k/hLjLx?sf] k|sf]k a9\g] x'G5 . 
yy /f]u gnfUg] kl/j]z / :yfgdf klg /f]usf] k|sf]k a9\g ;S5 . 

hnjfo' kl/jt{gn] ubf{ kz'kfngsf If]qdf b]lvPsf r'gf}tLx?
hnjfo' kl/jt{g @! cf}F ztfAbLdf ljZjsf] nflu Ps k|d'v r'gf}tLsf] ¿kdf b]lvPsf] 5 . o;af6 

clt ljsl;tb]lv clt sd ljsl;t d'n'sx¿ ;a} k|efljt ag]sf 5g . ljsl;t d'n'ssf] 
cg's"ng Ifdtf a9L ePsf]n] tL b]zx¿df hnjfo' kl/jt{gaf6 x'g] ;+s6 sd b]lvG5 . t/ 
cljsl;t / ljsf;f]Gd'v d'n'sx¿ hnjfo' kl/jt{gsf] vt/f tyf k|sf]kx¿;Fu a9L ;Dj]bgzLn 

ePsf] / cg's"ng Ifdtf -adaptive capacity_ sd ePsf]n] tL b]zx¿ hnjfo' kl/jt{gaf6 
a9L ;+s6df k/]]sf 5g  . b]zx¿sf] hnjfo' kl/jt{g ;+s6f;Ggtfdf ljljwtf ePtf klg 
hnjfo' kl/jt{g clxn]sf] ;Gbe{df k[YjLsf] nflu Ps ;femf r'gf}tL /x]sf] 5 . o; ;femf 

r'gf}tLsf] ;fdgf ug{ xfdL;Fu b'O{ lsl;dsf /0fgLltx¿ 5g h;nfO{ ;Fu;Fu} cljnDjg ug{ 

;s]df dfq hnjfo' kl/jt{g;Fu cg's"lnt x'g ;lsG5 . tL /0fgLltx¿ x'gM hnjfo' kl/jt{g 
cg's"ng -climate change adaptation_ / hnjfo' kl/jt{g Go"gLs/0f -climate change 
mitigation_ . oL /0fgLltx¿sf] k|of]u / k|jw{gsf nflu Ps dfq JolQm tyf lgsfo eGbf 
JolQm, ;fdflhs ;+3;+:yfx¿, /fhg}lts bnx¿, ;/sf/, / cGt/;/sf/L ;+:yfx¿sf] Psd'i7 
kxn x'g clt cfjZos 5 . 

hnjfo' kl/jt{g cg's"ng -Climate change adaptation_
hnjfo' kl/jt{g cg's"ng eGgfn] hnjfo' kl/jt{gsf ;sf/fTds k|efjx¿Aff6 kmfObf lng / 

gsf/fTds k|efjx¿af6 aRg cyf{t Iflt sd u/fpg dfgjLo, k|fs[lts / ;fdflhs k|0ffnLdf 

ul/g] kl/jt{g eGg] a'lemG5  . cg's"ngsf tf}/tl/sfx¿df dflg;, k|fs[lts / ;fdflhs 
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k|0ffnLsf] hnjfo' kl/jt{g;Fusf] ;Dd'vtf sd ug]{, hnjfo' kl/jt{gsf vt/f tyf k|sf]k;Fusf] 
;Dj]bgzLntf sd ug]{ / cg's"ng Ifdtf -1fg, ;Lk, / k|ljlwx¿_ sf] ljsf; ug]{ h:tf 
/0fgLlt, k|lqmof, k4lt / k|ljlwx¿ kb{5g . pbfx/0fsf nflu s[lifof]Uo hldgnfO{ af9Lsf] 
;Dd'vtf 36fO{ hldg s6fgsf] hf]lvd sd ug{ gbL lsgf/df Uofljog aS;sf] k|of]u ug{'sf] 

;fy} o;nfO{ lbuf] agfpg a[Iff/f]]k0f ug'{ cg's"ngsf] pbfx/0f xf] . 

hnjfo' kl/jt{g Go"gLs/0f -Climate change mitigation_
hnjfo' kl/jt{g Go"gLs/0f eGgfn] hnjfo' kl/jt{g sd u/fpgsf nflu jfo'd08ndf xl/tu[x 

Uof;x¿sf] dfqf 36fpg ckgfOg] k|ljlw tyf cEof;x¿ eGg] a'lemG5 . hnjfo' kl/jt{g sd 
u/fpgsf nflu k[YjLsf] tfkqmdsf] j[l4b/nfO{ sd u/fpg' kb{5 h;sf nflu ;a} b]z, If]q 
/ ;d'bfon] b'O{ k|sf/sf /0fgLltx¿ ckgfpg' k5{ . o;df ljz]if u/L ljsl;t b]zx¿, h;sf] 

pT;h{g clt g} pRr dfqfdf 5 pgLx¿n] hnjfo' kl/jt{g Go"gLs/0fdf ljz]if Wofg lbg' k5{ 
eg] xl/tu[x Uof; pT;h{g sd ug]{ b]zx?df Uof; pT;h{g x'g] ;|f]tx¿sf] plrt Joj:yfkg 

u/L xl/tu[x Uof;x¿sf] pT;h{g sd ug'{ kb{5 . 

kz'kfngdf k'of{pg] c;/x?nfO{ lg/fs/0f ug]{, sd ug]{ / cg's"ng ug]{ pkfox?
cg's"ngsf -Adaptation_ pkfo tyf cEof;x¿
yy /f]u;+u n8\g ;Sg] kz'k+IfLsf hftx?nfO{ k|jw{g ug]{ . 
yy :yfgLo jftfj/0fdf /fd|f] tyf k|efjsf/L l;4 ePsf k|ljlw / cEof;x¿sf] k|jw{g ug]{ . 

yy kz'k+IfLsf] /f]u lgoGq0fdf a9L Wofg lbg] . d'Vo–d'Vo /f]u la?2 clgjfo{ ?kdf vf]k 
nufpg] . ;do–;dodf k/hLjL lj?2 cf}iflw v'jfpg] . 

yy kz'sf] uf]7sf] /fd|f] tyf plrt Joj:yfkg u/L hf8f] / udL{af6 arfpg] . 
yy dnd"qsf] Joj:yfkg u/L /f]uAofwLnfO{ lgoGq0f ug]{ . 
yy kz'kfng ;DaGwL hfgsf/Ld"ns 1fg k|fKt ug]{ / k|of]u ug]{ . 
yy 1fg / k|ljlwdf cfwfl/t kz'kfngnfO{ a9fjf lbg] . 

yy aLdf clgjfo{ ug]{ . 

yy :yfgLo :t/df pTkfbg ePsf] cfxf/f ;fdu|Lsf] a9L k|of]u u/L kz' cfxf/fsf] Joj:yf 
ug]{ . 

yy 3fF;sf] ;d:ofnfO{ ;Djf]wg ug{ x] tyf ;fOn]h k|ljlwsf] pkof]u ug]{ . cf–cfkm\gf] 7fFp 
;'xfpbf] 8fn] 3fF;, e'O 3fF;, lxpb] tyf jif]{, ax'jifL{o 3fF; nufpg] / ltgsf] plrt 
Joj:yfkg ug]{ . 

yy kxf8L e]udf 8fn] 3fF;x?sf] kz'kfngdf dxTjk"0f{ of]ubfg /x]sf] 5 . sf];] tyf csf];] 
b'a} k|sf/sf 8fn]3fF;x?sf] pkof]u ug]{ . vf; u/L ;bfaxf/ (Evergreen fodder 
trees) ¿vx?sf] k|jw{g ug]{{ . 

yy pRrkxf8L tyf lxdfnL e]udf /x]sf vs{x?sf] plrt Joj:yfkg cGo If]qsf klg r/g 

hnjfo' kl/jt{g / kz'kfng If]qM c;/, ;Defjgf tyf r'gf}tLx?
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If]qsf] /fd|f] Joj:yfkg ug{ ;lsPsf] v08df kz'j:t'x¿sf] :jf:Yo / pTkfbg /fd|f] x'G5 
h'g s[ifssf] hLljsf]kfh{g;Fu k|ToIf ¿kdf ;+nUg /x]sf] x'G5  . r/g If]qdf :yfgLo 
kf]lifnf 3fF;x¿sf] ;/If0f / k|jw{g ug]{, 3fF;x¿sf] ljljwtf sfod /fVg], af9L klx/f] 
lgoGq0f ug]{ ;+/rgf lgdf{0f ug]{, lr:ofg ;+/If0f ug]{, emf/kftx¿sf] Joj:yfkg ug]{, r/g 

If]qdf /x]sf kfgLsf ;|f]tx¿sf] ;+/If0f ug]{, r/g If]qdf j}1flgs ta/af6 8fn]3fF; tyf 
?v k|hfltsf 3fF;x¿ a9fpg], kz'j:t'x¿nfO{ Jojl:yt ug]{ cflb lqmofsnfkx¿ ;~rfng 
ug{ ;lsG5 . o;f] ugf{n] r/gdf 3fF;x¿sf] k|r'/tf a9\5 h;n] ubf{ kz'j:t'x¿nfO{ 3fF;sf] 
kof{Kttf x'G5 . r/g If]q Jojl:yt ePkl5 af9L klx/f] tyf v8]/Lsf] Go"g k|efj kb{5 . 

yy udL{ / hf8f] ;xg ;Sg] kz'kG5Lsf hftx¿sf] ;+/If0f, Joj:yfkg / k|of]u ug]{ . 
yy v8]/L;Fu cg's"ng /xgsf nflu cfsf;] kfgLsf] ;+sng ug]{ / pknAw kfgLsf] ;d'lrt 

k|of]u ug]{ . 
yy e"Ifo sd ug{sf nflu e'O{ 3fF;, 8fn] 3fF;, tyf kmnkm"nsf] s[lif k|0ffnLdf k|jw{g ug]{ . 
yy kz' pTkfbgsf nflu df};d k"jf{g'dfg k|ljlwsf] k|of]u ug]{ . 

yy hnjfo' kl/jt{g / hnjfo' d}qL s[lif / kz'kfng ;DaGwL Ifdtf clej[l4 sfo{qmd / 
k|ljlw k|bz{gL ug]{ . 

yy /f;folgs dnsf] sd k|of]u ug]{ / k|f+ufl/s dnsf] a9L k|of]u ug]{ . 

lg/fs/0f -mitigation_ sf pkfo tyf cEof;x¿
yy aw'jf k2lt -Stall–fed system_ nfO{ k|jw{g ug]{ . 
yy 3fF;sf] nflu ¿vx? /f]Kg] . 
yy xl/tu[x Uof; pT;h{g sd ug]{ pkfox? cEof; ug]{ . 
yy kmfd{df Sanitation tyf bio–safety sf] k|of]u ug]{ . 
yy w]/} Uof; pT;h{g ug]{ j:t'x?sf] k|of]u sd ug]{ . 
yy vlgh t]n -l8h]n, k]6«f]n_ sf] sd tyf plrt k|of]u ug]{ . 
yy ;s];Dd vlgh t]nsf] ljsNksf k|ljlwx¿ k|of]u ug]{ h:t}M kfgLaf6 pT;lh{t lah'nL, 

;f]nf/ cyf{t ;f}o{ phf{, jfo' phf{ h:tf k|ljlwx¿sf] k|of]u ug]{ . 
yy kmf]xf]/d}nfsf] plrt -;dod} / ;xL tl/sfn]_ Joj:yfkg ug]{ . 
yy v]tLkftLdf ;s];Dd /f;folgs dn / ljiffbLsf] sd / ;d"lrt dfqfdf k|of]u ug]{ . 
yy :yfgLo ;|f]t / ;fwgsf] k|fyldstfsf ;fy k|of]u ug]{ h;n] ubf{ oftfoft tyf 9'jfgLdf 

sdL cfpF5 . 
yy ;fgf ;jf/Lx¿ -6\ofS;L, dfOqmf], hLk, 6]Dkf], c6f]_ eGbf oftfoftsf ;fwgdf 7"nf 

;jf/Lx¿ h:t} a;, ldlgj;sf] k|jw{g ug]{ . ;fy} k'/fgf ;jf/L;fwfgx¿ Jojl:yt ug]{ . 
yy s[lifdf gfO6«f]hgo'Qm dnsf] plrt k|of]u ug]{ h;n] ubf{ pQm dn v]/ hfg gkfcf];\ . 
yy uf]7]dnnfO{ 3fd / kfgLaf6 hf]ufpg] . 
yy afof]Uof;sf] k|of]u ug]{ . 
yy kz'kfngnfO{ Jojl:yt ug]{ . 
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pk;+xf/ -Conclusion_ 
hnjfo' kl/jt{g eO/x]sf] 5 . o;sf r'gf}tLx¿ lbg k|ltlbg a9\b} uO/x]sf 5g . hnjfo' 

kl/jt{gsf sf/0fn] k[YjLdf af9L, klx/f], v8]/L, xfjfx'/L h:tf vt/f tyf k|sf]kx¿sf] lgoldttf 

/ k|jntf cyf{t tLj|tf a9L/x]sf] 5 . hnjfo' kl/jt{gn] kz'k+IfL / 3fF; pTkfbgdf k|ToIf 
c;/ k/]]sf] b]lvG5 . of] kl/jt{gsf] k|efj kz'k+IfL / 3fF; pTkfbgdf kg{ glbg cg's"ngsf 
pkfox?sf] klxrfg tyf k|of]u ub}{ Go"gLs/0f ljlwsf] cjnDag ug{… lgtfGt h?/L x'g k'u]sf] 
5  . kz'kfng If]qdf hnjfo' kl/jt{gaf6 kg]{ k|efjx¿;Fu cg's"ng eO{ pTkfbgnfO{ lbuf] 

agfpg] / ;fy;fy} kz'kfng If]qaf6 pT;h{g x'g] xl/tu[x Uof;x¿sf] dfqf ;Dej eP;Dd sd 

ug]{ k4ltsf] cjnDag ug{' kg{] b]lvG5 . 
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8f= nf]s gfy kf}8]n1

k[i7e"ld
b}lgs h;f] cem} egf}+ 306f 306fdf of 5f]6f] 5f]6f] ;dodf aflx/L jftfj/0fdf b]lvg] jf 

ef]lug] cj:yf h:t} 3fd, kfgL, xfjfx'/L, lr;f]] tftf] cflbsf] cj:yfnfO{ df};d elgG5 eg] oxL 
df};ddf nfdf] ;do;Dddf cfpg] jf b]lvg] cf}iftsf] cj:yfnfO{ hnjfo' elgG5 . t;y{ s'g} 
7fFp ljz]if jf b]zsf af/]df s]xL ;do;Ddsf] dfq jf s]xL lbgsf] cj:yfsf af/]df lh1f;f 

/fVg' eg]sf] df};dsf af/]df hfgsf/L lng' xf] eg] ljut nfdf] ;dob]lv eljio;Dd df};ddf 
cfPsf] ptf/r9fj, kl/jt{g, ljifdtf cflbsf] af/]df ljZn]if0f ul/g' hnjfo';Fu ;DalGwt 

ljifox? x'g . 

aL;f}+ ;tfAbLsf] dWob]lv ;'? e} xfn;Dd b}lgsh;f] /fhg}lts, j}1flgs, ;fdflhs, 
jftfj/0fLo cflb If]qsf] rrf{df k|fyldstfsf ;fy cfpg] ljifo xf]–hnjfo' kl/jt{g  .  
cGt/f{li6«o ?kdf ljz]if dxTj kfPsf] ;+o'Qm /fi6«;+3sf] tTjfjwfgdf #–$ h'g, !((@ -@!–@@ 

h]i7, @)$(_ df a|flhnsf] l/of] lb hg]l/of]]df cfof]hgf ePsf] k[YjL ;Dd]ng (Earth Summit) 
n] !&( b]zsf /fhg}lts g]t[Tjx?, s"6gLlt1x?, j}1flgsx?sf ;fy} ;+rf/sdL{x? / u}x| 

;/sf/L ;+:yfx?nfO{ Ps} 7fFpdf e]nf u/fO{ pQm e]nfdf dfgjLo, ;fdflhs tyf cfly{s 
sf/0fn] ubf{ ljZj jftfj/0fdf k/]sf] k|efjsf af/]df d'Vo ?kdf s]Gb|Lt eP/ jx; ePsf] 
kfOG5  . :jL8]gsf] :6sxf]ddf ;g !(&@ df k|yd dfgj–jftfj/0f clwj]zg ;DkGg ePsf] 

aL;f}+ jif{ k'u]sf] cj;/df cfof]lht jftfj/0f tyf ljsf;;Fu ;DalGwt o; k[YjL ;Dd]ng 
(United Nations Conference on Environment and Development-UNCED) n] ljZj 

1	  kz' k|hgg lj1, /fli6«o :jtGq k/fdz{bftf, g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, xl/x/ejg, nlntk'/ 

kz'kfngsf hnjfo'd}qL k|ljlw tyf 
ckgfOPsf cEof;x?

kz'kfngsf hnjfo'd}qL k|ljlw tyf ckgfOPsf cEof;x?
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hutnfO{ jftfj/0f / ljsf;;Fu ;DalGwt ljifox?df cGt/f{li6«o sfo{sf nflu cfjZos kg]{ 
cGt/f{li6«o ;xof]u / ljsf;;Fu ;DalGwt gLltnfO{ cufl8 a9fO{ lbuf] ljsf; ug]{ k|d'v nIf 
lnPsf]] lyof] . g]kfn nufot ljZjsf !)) eGbf a9L b]zsf /fi6« k|d'vx?sf] ;xeflutf e} 
tof/ kfl/Psf] #)) k[i7 nfdf] hnjfo' kl/jt{g / h}ljs ljljwtf (Convention on Climate 
Change and Biological Diversity) ljifosf] of]hgfsf] b:tfj]h, h;n] PSsfO;f}+ ;tfAbLdf 
lbuf] ljsf;sf] nIfnfO{ xfl;n ug{sf nflu ;xof]u ug]{ ck]Iff ul/Psf] lyof], o;df g]kfn 
nufotsf !)) eGbf a9L /fi6«sf k|d'vx?n] x:tfIf/ u/]sf] lyP . 

k[YjL ;Dd]ngn] hnjfo' kl/jt{gsf] ljifonfO{ lbPsf] dxTjsf sf/0fn] g]kfn ;lxt ljZje/df 
g} lbuf] ljsf;sf nflu jftfj/0f / hnjfo' kl/jt{g Ps ljz]if rrf{sf] ljifo aGof] . hnjfo' 
kl/jt{g k|fs[lts / dfgjLo s[ofsnfkx?af6 x'g] Ps cj:oDefjL k|s[of xf]  . o;nfO{ / 
o;sf c;/ / k|efjnfO{ /f]Sg ;lsb}g t/, sd ug{ jf hnjfo' kl/jt{g;Fu} cg's"lnt x'b} 

cufl8 a9\g vf]Hg' cfhsf] dfgj ;dfhsf] ckl/xfo{ ;f]+r dfq geP/ st{Jo klg xf] . k|s[ltsf] 

lg/Gt/ rqmsf sf/0fn] x'g] o:tf kl/jt{gnfO{ r'gf}tLsf ?kdf dfq glnO{ cj;/sf ?kdf 
;d]t lnb} hnjfo'd}qL k|ljlwx?sf] ljsf; / lj:tf/ ub}{ hfg' g} cfhsf] cfjZostf xf] . 

hnjfo' kl/jt{gsf] ljifo p7fg ubf{ Psn] csf]{nfO{ bf]iff/f]k0f ub}{ ubf{ kz'kfng ljifonfO{ 

klg k|d'v sf/s agfOb} cfPsf] Psftkm{ 5 eg] csf]{tkm{ o; kl/jt{gn] kz'kfng :jo+nfO{ klg 
c;/ kfb}{ u/]sf] cj:yf 5 . t;y{ ljifoj:t'sf] uflDeo{tfnfO{ dgg ub}{ hnjfo'd}qL k|ljlwx?sf] 
ljsf;, lj:tf/ / cg's"ng ub}{ hfg' g} jt{dfgsf nflu ;fGble{s x'g hfG5 . k|:t't n]vdf 

o; ljifo;Fu ;DalGwt s]xL zAbfjnLx?sf] ;+lIfKt kl/efiff /fVb} kz'kfngsf nflu hnjfo'd}qL 
k|ljlwx?sf ;fy} g]kfndf oL k|ljlwx?sf] k|of]u / cEof;sf af/]df ;+If]kdf rrf{ ul/Psf] 5 . 

kl/efiff
hnjfo' kl/jt{gsf] Go"gLs/0f (Climate change mitigation)

hnjfo' kl/jt{g cj;DefjL ePsf]n] o;nfO{ k"0f{?kdf lg/fs/0f ug{ c;Dej 5  . t/, 
hnjfo' kl/jt{gsf] ult, c;/ / k|efjnfO{ sd ug{ jf Go"gLs/0f ug{ eg] ;lsG5 . hnjfo' 
kl/jt{gsf] Go"gLs/0f eGgfn] pko'Qm k|ljlwx?sf] k|of]u u/L xl/tu[x Uof;x?sf] pT;h{g 

(emission) nfO{ sd ug]{ / o; vfnsf Uof;x?nfO{ ;+Zn]if0f (sink) ug{sf nflu k|f]T;fxg 
ug]{ eGg] a'lemG5  . o;f] ug{ ;lsPdf k|ydtM hnjfo' kl/jt{gsf sf/s tTjx?df sdL 
cfpg] / pT;h{g e};s]sf Uof;x?nfO{ ;+Zn]if0f u/L hldgdf k7fOPdf hnjfo' kl/jt{gaf6 
x'g] eofjx cj:yfdf k'Ugaf6 hf]ufpg ;lsG5 . hnjfo' kl/jt{gnfO{ Go"gLs/0f ug{ ljz]if 
u/L gjLs/0fLo phf{sf] k|of]unfO{ hf]8 lbg], jgh+un, rl/r/gsf] ;+/If0f, ljsf; / k|jw{g 

ug]{, oftfoftsf ;fwgx?nfO{ ljB'taf6 ;~rfng ug]{, cfGtl/s k|of]hgdf k|of]u x'g] OGwgdf 
ljB'tnfO{ k|fyldstf lbg], kfgLsf d'xfg, ;|f]t / tfntn}of tyf glbgfnfx?sf] ;+/If0f 
ug]{, vfg] cfgLafgLx?df ;'wf/ Nofpg] h:tf jftfj/0fd}qL k|ljlwx?sf] k|of]u tyf k|jw{gdf 

hf]8 lbg' afG5gLo x'G5 . 
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hnjfo' kl/jt{g cg's"ng (Climate change adaptation)

cg's"ng eGgfn] hnjfo'df cfPsf] kl/jt{g;Fu} cfkm"nfO{ klg kl/jt{g u/L gofFF jftfj/0f jf 
hnjfo'df hLjgofkg ug{;Sg] k|s[ofnfO{ hgfpFb5 . pbfx/0fsf nflu clt lr;f] jf clt 
tftf]af6 hf]lug ljB'tLo phf{ tyf pks/0fx?sf] Joj:yf ldnfpg], hgfj/x?nfO{ pko'Qm 

uf]7sf] Joj:yf ug]{, jgh+un, pBfg cflbsf] Joj:yf ldnfpg], jftfj/0fd}qL rl/r/gsf] 
Joj:yf ug]{, kz'kG5Lx?nfO{ pko'Qm vf]k / cf}iflwx?sf] Joj:yf ug]{ h:tf ljifox? 
kb{5g . To:t} pGgt jf :yfgLo hftsf 3fF; nufpg] pko'Qm ;dosf] Plsg ug]{, lapsf] b/ 
jf dfqfdf x]/km]/ ug]{, l;+rfOsf] ;d'lrt Joj:yf ug]{, h}ljs ljljwtfsf] oyf]lrt k|of]u ug]{, 

7"nf ;+Vofdf /x]sf kz'x? ePdf cfkm\gf] Ifdtfcg';f/ Joj:yfkg ug]{ h:tf ljifox?nfO{ klg 
o; cGtu{t lng ;lsG5 . 

hnjfo' kl/jt{g;Fu} nrstf jf b[9tf jf ;d'Tyfg (Climate change resilience)

hnjfo' kl/jt{g;Fu} nrstf jf b[9tf eGgfn] hnjfo' kl/jt{gsf k|efjx?nfO{ yk v/fj x'g 

jf j[l4 x'g glbO{ hnjfo' kl/jt{gsf k|efjx?;Fu h'Wb} jf ;fdgf ub}{ o;nfO{ Joj:yfkg 
ug'{ eGg] a'lemG5 . of] nrstf jf cfTdjn ta dfq k|fKt x'g ;Sb5 ha xfdLn] xl/tu[x 
Uof;sf pT;h{gnfO{ 36fpFb} nU5f}+ / lg/fs/0f jf x6fpg} g;lsg] kl/jt{g;Fu cg's"lnt 
x'b} hfG5f}+  . o;y{, hnjfo' kl/jt{g;Fu} nrstf jf cfTdjn eGgfn] s'g} klg dflg; jf 

;d'bfo jf b]z hnjfo' kl/jt{g;Fu h'Wgsf nflu tof/ x'g', k|efjx?;Fu cg's"lnt x'g;Sg' 

/ kl/jt{gaf6 kf/ kfpg'nfO{ hgfpFb5 . of] nrstfn] k|efj Go"gLs/0f / cg's"ng;Fu k|ToIf 
;DaGw /fVb5 . hlt hlt Go"gLs/0fsf pkfox?sf] k|of]u a9\b} hfG5 / cg's"ng x'g] Ifdtf 

a9\b} hfG5 of] nrstfsf] b"/L klg 36\b} hfG5 . t;y{ nrstfsf] b"/L 36fpgsf nflu b'a} 
-Go"gLs/0f / cg's"ng_ sf] IfdtfnfO{ a9fpb} n}hfg' kb{5  . oyfy{df hnjfo' kl/jt{gsf] 

cg's"ng / nrstf Ps cfk;df kl/k"/s klg x'g . lsg ls hnjfo' kl/jt{gsf] nrstfn] 

kl/jt{g;Fu h'Wgsf nflu tof/ /fVg], kl/jt{g;Fu} cg's"ng x'g] / kl/jt{gsf k|efjx?af6 kf/ 
kfpg] u/L tLgj6} tTjx?sf] ;+of]unfO{ hgfpFb5 . 

hnjfo'd}qL k|ljlw (Climate change friendly technology)

hnjfo' kl/jt{g cj;DefjL 5 . o;nfO{ k"0f{ ?kdf lg/fs/0f ug{ ;lsb}g . s]jn o;sf] 

kl/df0f jf k|j[lQnfO{ sd ug]{ jf cg's"lnt x'g dfq ;lsG5 . cg's"lnt x'gsfnflu ljleGg 
k|ljlwx?sf] cfjZostf kb{5 . o:tf k|ljlwx?df ljz]if u/L k'gM k|of]u ug{ ldNg] gjLs/0fLo 
j:t'x? ljsf; ug]{, k|f0fLhGo eGbf jg:kltdf cfwfl/t j:t'x?sf] a9L k|of]u ug]{, xl/tu[x 
Uof;sf] pT;h{gnfO{ sd ug]{, phf{sf] k|efjsfl/tfsf] d"Nof+sg ug{], kl/jlt{t cj:yfcg';f/ 
pko'Qm ;dodf afnLgfnL nufpg], uf]7sf] ;d'lrt Joj:yfkg ug]{, xl/of] 3fF; tyf 8fn] 

3fF;sf] Joj:yfkg, dnd"qsf] Joj:yfkg cflb ljifoj:t'x? / oL ljifoj:t'x?nfO{ s;/L 
hnjfo'd}qL k|ljlwsf Kofs]hsf ?kdf lng ;lsG5 egL k|of]u dfq ge} lbuf] ljsf;sf ?kdf 
cufl8 a9fpg' hnjfo'd}qL k|ljlwsf] ljsf;, lj:tf/ / ;d'lrt k|of]u / lg/Gt/tfsf ;Gb]zx? 
x'g . 

kz'kfngsf hnjfo'd}qL k|ljlw tyf ckgfOPsf cEof;x?
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kz'kfngdf xfn;Dd pknAw hnjfo'd}qL k|ljlwx?
ljZjJofkL ?kdf hnjfo'd}qL ljifodf sfd x'g yfn]sf] nfdf] ;do ePsf] 5}g  . g]kfnsf] 
kl/k|]Ifdf t of] cem} gf}nf] ljifo /x]sf] 5 . gofFF tyf ljifd ljifoj:t'x?nfO{ kz'kfng If]qdf 

lnP/ k|efjsf/L cWoog / cg';Gwfg ug{ g]kfn h:tf] ljsf;f]Gd'v b]zdf cem} s]xL jif{ 
nfU5 g} . tyflk ljZjJofkL ?kdf ul/Psf cWoog tyf cg';Gwfgx? / g]kfndf klg s]xL 
dfqfdf eP klg ul/Psf k|f/lDes sfo{x?n] kz'kfng If]qdf hnjfo'd}qL k|ljlwx? ePsf 

/ logsf] k|of]uaf6 ;sf/fTds k|ltkmn k|fKt x'g] pbfx/0fx? / glthfx? ;d]t b]lvPsf 
5g  . kz'kfngdf xfn;Dd pknAw ePsf hnjfo'd}qL k|ljlwx?nfO{ ;+I]fkdf oxfF pNn]v 
ul/Psf] 5 . dfly pNn]v ul/P h:t} hnjfo' kl/jt{g /f]Sg ;Sg] jf lg/fs/0f ug{;Sg] 

;Defjgf gePsf]n] k|efjnfO{ Go"gLs/0f ub}{ cg's"lnt cj:yfsf] l;h{gfsf ;fy kz'kfng ug'{ 
cfhsf] cfjZostf xf] . kz'kfngd}qL k|ljlwx?nfO{ klg kz'kfng Joj;fosf d'Vo ;Djfxsx? 
/ vDafx? (Pillers) df cfwfl/t e} lgDgfg';f/ pNn]v ul/Psf] 5 M

!= hnjfo'd}qL kz'kfng Joj:yfkg	
hnjfo'd}qL kz'kfng Joj:yfkgsf nflu hnjfo'sf] cj:yfcg';f/sf] uf]7 lgdf{0f ug]{b]lv 
lnP/ hgfj/x?sf] ;+Vof s] slt /fVg] eGg];Dddf ljrf/ ug'{kg]{ x'G5 . xfjfkfgLsf] Vofn 

/fvL t/fO / leqL dw]zdf uf]7 agfpFbf pQ/tkm{ df]x8f agfP/ lgdf{0f ug'{kb{5 eg] dWokxf8 
/ pRr kxf8x?df uf]7 jf vf]/sf] df]x8fnfO{ blIf0f–k"j{ kfg'{kb{5 . To:t} hnjfo' kl/jt{gsf] 

sf/0f jf ;fdfGo lx;fjn] klg udL{ a9\g uPdf bf]xf]/f] ?kdf xfjf cfjthfjt ug]{ vfnsf] 
e]lG6n];go'Qm uf]7 agfpg' kb{5 eg] lr;f] ePdf Gofgf] kfg]{ Joj:yf ldnfpg' kb{5 . To;} 
u/L e]8fafv|fsf nflu lr;f] 7fFpdf uf]7 jf 6fF8sf] prfO sd ug'{kb{5 eg] udL{ 7fFpdf xfjf 

v]Ng] u/L cUnf] kfg'{ kb{5 . o:t} tftf] jf lr;f]af6 hf]ufpgsf nflu kmnfd jf h:tf kftfsf 
;6\6fdf tfksf s'rfnsx? h:t} sf7sf] Joj:yf ldnfpg'sf ;fy} cfFwLatf; cfpg] jf a9L 

udL{ x'b} hfFbf hgfj/x?nfO{ o;af6 hf]ufpg kmfd{sf] jl/k/L atf; /f]Sg] (Wind breaker) 
lj?jfsf ;fy} r/g If]qdf 7fFp7fFpdf 8fn]3fF; tyf kmnkm"nsf lj?jf nufpg' kb{5 . 

r/g If]qdf rsf]{ 3fd nfUb} hfFbf kz'x?nfO{ 5xf/Lsf] Joj:yfsf ;fy} 7fFp7fFpdf kfgL vfg] 

Joj:yf ;d]t ldnfpg' kb{5 . To:t} hnjfo' kl/jt{sf sf/0fn] ubf{ af9L klx/f], cfuhgL, 
89]nf] nfUg ;Sg] ;Defjgf x'g] ePsf]n] uf]7nfO{ ;'/lIft 7fFpdf agfpg' kb{5 . o;} u/L udL{ 
df};ddf kz'nfO{ g'xfO lbg], e}+;LnfO{ cfxfnsf] Joj:yf ldnfpg], bfgfkfgLsf] ;d'lrt Joj:yf, 
kz'x?sf] ;+Vofdf cfjZostfcg';f/ km]/jbn ug]{, rsf]{ udL{ ePdf ljxfg / ;fFemkv dfq 

rl/r/gdf 5fl8lbg], lxdklx/f] tyf cGo hf]lvdaf6 x'g] Ifltaf6 /fxt kfpg kz'sf] ladf ug]{ 
Joj:yf ldnfpg] h:tf ljifoj:t'x? hnjfo'd}qL k|ljlw jf Joj:yfkgdf kb{5g . o;f] ub}{ 
uPdf hnjfo' kl/jt{gd}qL kz'kfng x'g hfg] / k|efjnfO{ Go"gLs/0f ub}{ cg's"lnt cj:yfdf 
kz'x?sf] Joj:yfkg ug{ ;lsG5 . 
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@= hnjfo' kl/jt{gd}qL kz' k|hgg Joj:yfkg
hnjfo' kl/jt{g;Fu h'Wg] Ifdtf jf nrstf ljb]zaf6 cfofltt pGgt kz'x?df eGbf :yfgLo 
hgfj/x?df a9L x'g] ePsf]n] :yfgLo hgfj/x?sf] Ifdtfsf] clen]vLs/0f ub}{ hftLo 5gf}6 
u/L cufl8 a9]df o:tf hgfj/x?n] jftfj/0fdf kg]{ c;/ / k|efjx? y]Ub} hfg] ePsf]n] 

ljb]zaf6 z'4 hftsf hgfj/x? Nofpg'sf] ;6\6f cfkm\g] b]zsf /}yfg] kz'x?sf] pTkfbsTj 
a9fpg k|of; ub}{ o:tf hgfj/x? kfng ug{ ljz]if k|f]T;fxgsf] ;fy clek|]l/t ub}{ hfg' 
dgfl;j x'G5 . la=;+ @)&* ;fndf g]kfn ;/sf/af6 kfl/t ePsf] /fli6«o kz' k|hgg gLltn] 
klg o; ljlwnfO{ c+lusf/ u/]sf] 5  . o;} u/L kz'x?sf] pTkfbsTjdf j[l4 ub}{ b]znfO{ 

cfjZos kg]{ hgfj/x?sf] ;+Vof Plsg u/L xfnsf] cg'Tkfbs / cgfjZos kz' ;+VofnfO{ 
36fP/ hnjfo'd}qL k|ljlwsf] k|of]u u/L kz'kfng Joj;fonfO{ cufl8 a9fpg' pko'Qm x'G5 . 

#= hnjfo' kl/jt{gd}qL kz' :jf:Yo Joj:yfkg
hnjfo' kl/jt{gsf sf/0fn] ubf{ tfkqmd a9\b} hfFbf pi0f tyf pkf]i0f If]qdf b]lvg] t/ 

xfn;Dd g]kfndf pRr kxf8 / lxdfnL ;dl;tf]i0f of l;tf]i0f If]qx?df gb]lvPsf ljleGg 
/f]u tyf k/hLjLx? b]lvg yfn]sf]n] o:tf /f]u tyf k/hLjLx?af6 ;dodf g} hf]lug gofFF 
gofFF cWoog, cg';Gwfg / k|rf/ k|;f/df hf]8 lbg'kb{5 . æ/f]u nfuL ;s]kl5 pkrf/ ug'{eGbf 
/f]u nfUg} glbg' /fd|f] xf]Æ eGg] ;j{dfGo l;4fGtcg';f/ ;dodf g} vf]k nufpg], h}ljs ;'/Iff 

k|ljlwsf] cjnDjg ug]{, c;n kz' :jf:Yo cEof; h:tf k|ljlwx?sf] k|of]u ug]{ ug{ ;s]df 

hnjfo' kl/jt{gnfO{ Go"gLs/0f ug{df d2t k'Ug] / cg's"lnt cj:yfdf kz'kfng Joj:ffonfO{ 
;sf/fTds ?kn] ?kfGt/0f ug{ ;lsG5 . 

$= hnjfo' kl/jt{gd}qL kz' cfxf/sf] Joj:yfkg
hnjfo' kl/jt{gsf c;/nfO{ Go"gLs/0f ug{sf nflu dfly pNn]v ePh:t} xl/of] 3fF; -e'O 
tyf 8fn]3fF;_ sf] ;d'lrt Joj:yf ldnfpg], kz'x?nfO{ jgh+un jf r/gdf v'Nnf ?kdf 
5f8]/ kfNg'eGbf aw'jf k|0ffnLdf kfng ug]{, r/g If]qnfO{ ljleGg pkIf]qdf ljefhg u/L rqmLo 

k|0ffnLdf rl/r/g u/fpg], jftfj/0fd}qL /}yfg] k|sf/sf 3fF;x?sf] ljsf; / lj:tf/ ug]{, df};dL 
Ps jif{] / jx'jif]{ 3fF;x?sf] pknAwtf a9fpb} n}hfg], hnjfo' kl/jt{g;Fu} 3fF;, 8fn] 3fF;x? 
nufpg] ;dodf klg x]/km]/ x'g;Sg] ePsf]n] cWoog / cg';Gwfgdf hf]8 lbO{ cg';Gwfgaf6 

k|fKt ePsf k|ljlwx?nfO{ s[ifs:t/;Dd k'¥ofpg], xfnsf] cg'Tkfbs kz' ;+VofnfO{ pko'Qm 
5gf}6 ljlwaf6 36fP/ kz' cfxf/fsf] k|of]u / kz'af6 x'g] ldy]g nufotsf xl/tu[x Uof;sf] 
pT;h{gnfO{ sd u/L hnjfo' kl/jt{sf c;/x?nfO{ Go"gLs/0f ub}{ hfg'kb{5 . 

%= hnjfo'd}qL k|ljlwsf] cWoog, cg';Gwfg / k|;f/sf nflu Ifdtf clej[l4 tyf ;+:yfut ljsf;
g]kfn h:tf] b]zdf cem} klg hnjfo' kl/jt{gnfO{ s[ifs dfq ge} lgDg tyf dWod:t/sf 
k|fljlwsx?n] klg ga'lem;s]sf] cj:yf /x]sf]n] o;sfnflu ;a} ;/f]sf/jfnfnfO{ hnjfo' 

kl/jt{g h:tf] cj;DefjL k|fs[lts Pjd\ dfgjLo sf/ssf af/]df hfgsf/L u/fpg ljleGg txdf 
cled'vLs/0f ug]{, 1fg, l;k / Ifdtfdf clej[l4 Nofpg cjnf]sg e|d0f, glthf tyf tl/sf 

kz'kfngsf hnjfo'd}qL k|ljlw tyf ckgfOPsf cEof;x?
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k|bz{g ug'{ h?/L 5 . of] ljZjJofkL / cj:oDefjL kl/jt{gnfO{ Go"gLs/0f ug{, cg's"lnt x'g 
/ nrstfsf] Ifdtf a9fpgsf nflu s'g} Ps JolQm jf ;d'bfoaf6 dfq ;Dej gx'g] ePsf]n] 
/fl6«o ?kdf g} gLlt lgdf{0f, ;+:yfut ljsf; tyf ef}lts ;+/rgfsf] ljsf; / lj:tf/ ub}{, 
s[ifsd}qL k|ljlw / Joj;fo ;~rfngdf hf]lvdnfO{ ;d]t dWogh/ /fVb} kz' ladf, ;xh 

/ ;/lns[t s[lif C0fsf] Joj:yfsf ;fy} pTkfbgsf] ahf/sf] ;'lglZrttf x'Fb} uPdf dfq 
s[ifsx?sf] hnjfo' kl/jt{gsf k|of;x?;Fu h''Wg ;Sg] nrstf / Ifdtfdf clej[l4 x'g hfg] 
tYonfO{ ;a}n] lz/f]wfo{ u/]df dfq hnjfo'd}qL k|ljlwx?nfO{ kz'kfngdf k|of]u ug{ s[ifsx?sf] 
cfTdjn a9\g hfg] / kz'kfng Joj:ffotkm{ s[ifsx? cfslif{t x'g hfg]5g . 

g]kfndf hnjfo' kl/jt{gd}qL kz'kfngsf k|ljlwx?sf] cEof; tyf ;Defjgfx?
o;} k':tsdf lj4fg n]vsx?af6 n]lvPsf n]vx?df pNn]v e};s]sf] 5 ls hnjfo' kl/jt{g 
ljut nfdf] ;dob]lv g} lg/Gt/ ?kdf x'b} cfPsf] lyof] . o;sf c;/ / k|efjx?nfO{ x]bf{ 
ljZje/df ljut !)) jif{df b]lvPsf c;/x? eGbf ut !) jif{df ef]luPsf c;/x? cem} 
eofjx 5g . g]kfnsf] ;Gbe{df klg oL c;/x? lbgfg'lbg a9\b} uPsf 5g . tyflk o; 

kl/jt{gnfO{ Go"gLs/0f ug{ / c;/ / k|efj;Fu cg's"lnt x'b} nrstf / cfTdjn a9fpg] qmd 

klg qmdzM a9\b} uPsf] kfOG5 . ljz]if u/L kz'kfngsf If]qdf hnjfo' kl/jt{g;Fu glhs 
/x]/ cg';Gwfg sd ePs]f ePtf klg :yfgLo ;Lk / 1fgsf] k|of]u ub}{ s[ifsx? hnjfo' 

kl/jt{g;Fu h'Wb} cfPsf 5g . ;do–;dodf x'g] cltj[li6, cgfj[li6, v08j[li6, pRr tfk jf 
lr;f], xfjfx'/L, cfFwLj]x/L, af9Lklx/f];Fu h'Wb} s[ifsx?n] kz''kfng ub}{ cfPsf ljleGg tYof+s 

tyf kl/b[iox?n] b]vfPsf 5g . 

g]kfnsf s[ifsx?n] cfkm"n] kfn]sf hgfj/x?nfO{ lr;f]af6 hf]ufpg Gofgf] uf]7sf] Joj:yfkg 

ldnfpg], aflx/af6 lr;f] cfpg glbg ljleGg 8fn]3fF;, 9f]+8 cflbsf] 6f6\gf / 66/f agfP/ 
nufpg] / tftf]af6 hf]lug em\ofn9f]sf cflb v'Nnf /fVg], lr;f] kfgLsf] Joj:yf ldnfpg], 

xfjfx'/Laf6 hf]lug kmfd{sf] rf/}lt/ ?vx? nufpg], kf]v/L, tnfp / kFw]/fx?sf] Joj:yfkg 
ug]{ sfo{ klxn]b]lv g} ub}{ cfPsf] kfOG5 . jt{dfg cj:yfdf k|fKt ePsf cg';Gwfgsf glthf 

cg';f/ l;kmfl/z ul/Psf k|ljlwx?nfO{ k|;f/ sfo{stf{ / k|fljlwsx?sf] ;xof]udf pGgt 
e'FO tyf 8fn]3fF;x? nufpg], afx|} dlxgf xl/of] 3fF;sf] Joj:yfkg ug]{, ;Gt'lnt cfxf/fsf] 
Joj:yf ldnfpg], x] tyf ;fOn]h, o'l/of df]nf;]; ldg/n Ansx? v'jfP/ xl/tu[x Uof;sf 
pT;h{gnfO{ sd ug'{sf ;fy} xl/of] r/g If]q, e'O3fF;, 8fn]3fF; cflbn] jftfj/0fdf /x]sf] 

hnjfo' kl/jt{gdf e"ldsf v]Ng] sfj{g 8fOcS;fO8 nufotsf xl/tu[x Uof;x?nfO{ ;+Zn]if0f 
u/L hldglt/ k7fO lbg] sfo{x? ubf{ hnjfo' kl/jt{gsf k|efjx?nfO{ Go"gLs/0f ug]{ / 
cg's"lnt e} kz'kfng ug]{ cEof;x? ug]{ u/]s]f kfOG5 . 

To;} u/L uf]7sf] ;'wf/, dn"qsf] ;d'lrt Joj:yfkgsf ;fy} ljut @)–#) jif{b]lv cleofgsf 

?kdf cfPsf] uf]j/ Uof; Knf06x?sf] :yfkgf, esf/f] ;'wf/ sfo{qmd, df6f] ;'wf/ sfo{qmdx? 
klg hnjfo' kl/jt{g;Fu} cg's"lnt x'g ;~rfngdf cfPsf sfo{qmdx? x'g . 
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kz' k|hgg tkm{ uxg 5gf}6sf] k4lt ckgfP/ pTkfbsTjdf j[l4 Nofpb} cgfjZos kz'x?nfO{ 
qmdzM x6fpg] cEof;nfO{ b'u{d lhNnfx?sf ufpF3/;Dd klg ckgfpg yflnPsf] 5 . klZrd 
t/fO tyf dw]zsf cGo lhNnfx?df 7"nf] ;+Vofdf cg'Tkfbs ufO{x? kflnb} cfPsf]df xfn 
cfP/ kz' gZn ;'wf/ sfo{qmdaf6 pRr:t/sf] jLo{ / efn] hgfj/x?sf] k|of]u u/L j0f{z+s/ 

hftsf hgfj/x? kfng ug]{ kl/kf6L a:b} cfPsf] 5 . 

hnjfo' kl/jt{gsf] k|efjnfO{ s]xL xb;Dd eP klg sd ug{sf nflu 3fF;] afnLsf] ljljlws/0f, 

;do ;Ldfsf] cfFsng, l;+rfOsf] j}slNks Joj:yfsf ;fy}, df};dL k|If]k0fnfO{ ;d]t ljz]if 
rf;f] lbg] sfo{ cfhef]nL cEof;sf ?kdf g} cufl8 a9\b} u/]sf 5g . g]kfn s[lif cg';Gwfg 
kl/ifbn] ;'?jftL ?kdf eP klg kz'x?sf] kfrg k|0ffnL, uf]j/d"qaf6 lg:sg] xl/tu[x Uof;, 
ljz]if u/L ldy]g Uof;, sd pT;h{g x'g] x/f]{a/f{] h:tf cfo'j]{lbs dxTj /fVg] 8fn]3fF;sf] k|of]u 

k|efjsf/L x'g], o'l/ofn] k/fnsf] pkrf/ ug]{ tyf o'l/of df]nf;]; ldg/n Ansx? v'jfpg] 
h:tf k|ljlwx?sf] ljsf; ub}{ cfPsf] 5 . oL k|ljlwx?nfO{ s[ifsx?n] klg lj:tf/} cEof; 

ub}{ cfPsf 5g . 

lgisif{
hnjfo' kl/jt{g k"0f{ ?kdf /f]Sg g;lsg] k|fs[lts Pj+ dfgj l;lh{t Ps hl6n k|s[of 
xf] . tyflk o;sf c;/x?nfO{ Go"gLs/0f ug]{, o;};Fu ;do ;fGble{s e} cg's"lnt x'b} hfg], 

nrstf / cfTdjn a9fpFb} hfg] / cWoog cg';Gwfgaf6 l;kmfl/z e} cfPsf hnjfo'd}qL 
k|ljlwx?sf] k|of]u ug'{ jt{dfg ;dosf] dfu klg xf] . hnjfo' kl/jt{gsf] Ps k|d'v sf/s tTjdf 
kz'kfngnfO{ klg lnOG5 eg] kz'kfng klg o; kl/jt{gaf6 k|efljt ePsf] 5 . hnjfo'd}qL 

kz'kfng ubf{ kz' :jf:y, k|hgg, cfxf/f, Joj:yfkgsf ;a} kf6fx?nfO{ kmfObf x'g] ePsf]n] 
;DalGwt ;/f]sf/jfnfx?n] hnjfo'd}qL kz'kfng k4ltsf] cWoog tyf cg';Gwfg / ljsf; 

u/L o:tf k|ljlwx?nfO{ k|;f/sf dfWodaf6 s[ifs;Dd k'¥ofpg' kb{5 . g]kfndf s[ifsx?n] 
ljut nfdf] ;dob]lv g} k|lts"n df};d, jftfj/0f / hnjfo' kl/jt{g;Fu h'Wb} hnjfo'd}qL 
kz'kfngsf] cEof; ub}{ cfPsf] ePtf klg cfzftLt ;kmntfsf nflu o; k4lt / cEof;nfO{ 

cem} a9L tLj|tf lbb} hfg'kg]{ jt{dfg ;dosf] dfu / cfjZostf klg xf] . 

;Gbe{ ;du|L

pk|]tL, r]t/fh, b]jsf]6f, gj/fh, kf}8]n, nf]s gfy / kf08], ls/0f, @)&! . g]kfndf e}+;Lkfng Joj;fo . g]kfn 

s[lif cg';Gwfg kl/ifb, v'dn6f/, nlntk'/ . 

kz' ;]jf k|ljlw . @)&* . g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, xl/x/ejg, nlntk'/ . 
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8f= dfwa k|;fb cof{n1

k[i7e"ld
hnjfo' kl/jt{g / To;sf c;/x? ljZjJofkL ;d:ofsf] ?kdf b]vf k/]sf 5g . hnjfo' 

kl/jt{gsf sf/0f k[YjLsf] ?kfGtl/t kof{j/0fn] ljBdfg tyf eljiosf k':tfsf] hLjgofkg ;d]t 
r'gf}tLk"0f{ aGb}5 . vf; u/L dfgjLo ultljlwsf sf/0f pT;lh{t xl/tu[x Uof;sf] b'ik|efjn] 

j}lZjs tfkdfgdf eO/x]sf] ck|Toflzt j[l4 xfn ljZjJofkL rf;f]sf] ljifo xf] . xl/tu[x Uof; 
pT;h{gsf] xfnsf] cj:yfdf kl/jt{g gx'g] xf] eg] @!cf}+ ztfAbLdf k[YjLsf] tfkdfg cf}Bf]lus 
o'usf] ;'?jft x'g'eGbf klxn]sf] t'ngfdf @=^ b]vL @=* l8u|L ;]lN;c;;Dd a9\g ;Sg] cg'dfg 

ul/G5 -FAO 2013_ . o; lsl;dsf] tfkdfg j[l4sf] df/df ;fdGotofM ;du| ljZjg} kg]{ eP 
klg g]kfn h:tf ul/a Pjd\ sd ljsl;t d'n'sx?n] vfB ;'/Iffsf] kf6f]df ;d]t ;+s6k"0f{ 

cj:yfsf] ;dgf ug{'kg]{ x'g ;Sb5  . o;y{ j}lZjs tfkdfg j[l4nfO{ !=% b]lv @ l8u|L 
;]lN;c;sf] ;Ldf leq /fVg xfnsf] pT;h{gnfO{ ;g @)#) ;Dd qmdzM $% b]lv #) k|ltztn] 
s6f}tL ug]{ -UNEP 2022_ / ;g @)%) ;Dd z"Go pT;h{g -Net Zero Emission_ x'g] 
kl/l:ylt lgdf{0fsf nflu /fli6«o lgwf{l/t of]ubfg -Nationally Determined Contribution–
NDC_ sf cfwf/df xl/tu[x Uof; pT;h{g sd ug]{ cleofg ljZje/ hf/L 5 . 

j}lZjs xl/tu[x Uof; pT;h{gdf kz'kfng If]qn] klg dxTjk"0f{ lx:;f cf]u6\g] ub{5 . ;g @)@) 
sf] tYof°nfO{ x]bf{ ;du| ljZjdf dfgjLo ultljlwaf6 pT;lh{t xl/tu[x Uof;sf] #! k|ltzt 
lx:;f cyf{tM %@ luuf6g sfa{g 8fOcS;fO8 a/fa/ -GtCO2eq_ s[lif tyf vfB pTkfbg 

1	 ljut @% aif{ b]lv kz' :jf:Yo tyf kz' kfng ;DaGwL cWofkg, cg';Gwfg / k|;f/df s[ofzLn /xFb} 

cfpg' ePsf n]vs, xfn /fli6«o kz'kG5L ;|f]t Joj:yfkg tyf k|jw{g sfof{nosf] k|d'v -;x;lrj_ 
kbdf sfo{/t x'g'x'G5 . 

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ 
/ hnjfo' kl/jt{gsf] ;Gbe{df kz'kG5LhGo 
pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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k|0ffnLn] cf]u6]sf] kfOG5 eg] kz'kG5Lkfng If]qn] pQm pT;h{gsf] &=! luuf6g sfa{gOcS;fO8 
a/fa/ -GtCO2eq_ cyf{t !$=% k|ltzt lx:;f cf]u6]sf] kfOG5  . kz'kG5Lkfng If]qaf6 
pT;h{g x'g] s"n xl/tu[x Uof; dWo] #( k|ltzt pu|fpg] kz'x?sf] kfrg s[of, $% k|ltzt 
kz' cfxf/f pTkfbg sfo{, !) k|ltzt dnd"q Joj:yfkg / afFsL cGo k|zf]wg / 9'jfgLhGo 

sfo{;+u ;DalGwt /x]sf] kfOG5 . To;} u/L kz'kG5Lkfng If]qaf6 pT;h{g x'g] xl/tu[x Uof;df 
ufOuf]?n] ^% k|ltzt, a+u'/n] ( k|ltzt, /fFufe};Ln] * k|ltzt, s'v'/fn] * k|ltzt, e]8fafv|fn] 
^ k|ltzt / afFsL cGo kz'kG5Ln] pT;h{g ug]{ u/]sf] kfOG5 -FAO 2022_ . 

kz'kfng If]qaf6 d"ntM sfa{g8fOcS;fO8 -CO2_, ldy]g -CH4_ / gfO6«; cS;fO8 -N2O_ 
h:tf xl/tu[x Uof;x? pT;h{g x'G5g eg] j}lZjs tfkdfg j[l4sf ;Gbe{df gfO6«; cS;fO8 
-N2O_ / ldy]g -CH4_ Uof;n] sfa{gOcS;fO8 -CO2_ sf] bfFhf]df qmdzM @(* / #$ u'0ff 
a9L b'ik|efj kfb{5g . kz'kfng If]qaf6 pT;h{g x'g] xl/tu[x Uof;sf] s"n kl/df0fdWo] ldy]g 

Uof;n] $$ k|ltzt lx:;f cf]u6\5 eg] gfO6«; cS;fO8 / sfa{gO8fOcS;fO8 Uof;sf] lx:;f 

qmdzM @( / @& k|ltzt /x]sf] kfOG5 -FAO 2015_ . jf:tjdf af]6lj?jfn] cfkm\gf] vfgf 
agfpg] -Photosynthesis_ qmddf sfa{g 8fOcS;fO8 Uof;sf] pkof]u ug]{ x'Fbf jflif{s ?kdf 
of] Uof;sf] pT;h{g / vkt a/fa/ h:tf] x'g cfpg] ePsfn] tfkdfg j[l4df vf;} km/s gkfg]{ 
cf+sng ul/G5 . To;}n] tfkdfg j[l4df kz'kfng If]qsf] e"ldsfsf] ;Gbe{df ldy]g / gfO6«; 

cS;fO8 Uof; dxTjk"0f{ x'g] ePsfn] ltgsf] pT;h{g s;/L sd ug{ ;lsG5 eGg] tkm{ Wofg 

s]Gb|Lt ug{' jfG5gLo x'g cfpF5 . 

:jefj}n] pu|fpg] kz'x?sf] kfrg k|s[ofdf cfGtl/s ls0jg -Enteric Fermentation_ x'g] 
ePsfn] pQm k|s[ofdf ldy]g Uof; aGg] ub{5 . pQm Uof; kz'n] pu|fpFbf / uf]a/sf] dfWodaf6 

jftfj/0fdf ldl;g k'Ub5 eg] gfO6«; cS;fO8 Uof; kz'sf] dnd"qsf] dfWodaf6 pT;h{g x'g] 
ub{5 . ldy]g / gfO6«; cS;fO8 Uof; pT;h{gdf kz'sf] lsl;d / ;+Vof, cfxf/fsf] lsl;d 
/ u'0f:t/, kz'sf] pd]/ / zf/Ll/s cj:yf, uf]7vf]/ / dnd"q Joj:yfkg, rl/r/g / pTkfbg 

k|0ffnL cflb ljljw kIfx?n] km/s kfb{5g . To;}n] b"w, df;' / c08fsf] k|lt OsfO{ pTkfbgdf 
slt xl/tu[x Uof; pT;h{g x'G5 eGg] sf]0faf6 x]bf{ b]z / If]q ljz]ifsf] km/s–km/s tYof° 
km]nf kb{5g . tyfkL j}lZjs kl/j]zsf] s'/f ubf{ kz'kfng If]qaf6 pT;h{g x'g] s"n ldy]g 

Uof;sf] *% k|ltzt lx:;f ufO{e}+;Ln] / !@ k|ltzt lx:;f e]8fafv|fn] cf]u6]sf] kfOG5 eg] 
ef/t, a|flhn, rLg, cd]l/sf, kfls:tfg, ch]{lG6gf, Olyof]lkof / d]lS;sf] u/L hDdf * b]zdf 
dfq s"n ldy]g Uof;sf] em08} cfwf lx:;f pT;h{g x'g] ub{5 -Tim Searchinger 2021_ . 

;g\ @)%) ;Dd ljZjsf] hg;+Vof xfnsf] sl/a &=@ va{af6 a9]/ (=^ va{ k'Ug] cg'dfg 

ul/G5 . To;} u/L a9bf] dWodjuL{o hg;+Vof / zx/Ls/0f, kfl/jfl/s cfo / qmozlQmdf x'g] 
a9f]Q/L, vfB tyf kf]if0f ;r]tgf / vfglkg ug]{ cflgafgL cflbsf] kl/jt{gn] kz'kG5LhGo 
vfBkbfy{x?sf] dfudf ;d]t cTolws j[l4 x'g uO{ ;g @)!) sf] bfFhf]df df;' / b"wsf] dfudf 
qmdzM &# / %* k|ltztn] j[l4 x'g] cg'dfg ul/G5 -FAO 2013_ . Psftkm{ a9\bf] hg;+Vofsf] 
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dfu cg'?k kz'kG5LhGo pTkfbgsf] cfk"lt{ / csf]{tkm{ pTkfbg a9fpg] s[ofsnfkn] pT;h{g 
ug]{ xl/tu[x Uof;sfaLr ;fdGh:otf sfod ug]{ r'gf}tLsf dfem xfdL plePsf 5f}+  . o; 
n]vdf d"ntM kz'kG5L ;+Vof / xl/tu[x Uof; pT;h{gsf] cGt/;DaGwnfO{ s]nfpFb} kz'kG5Lsf] 
oyf]lrt ;+Vof sfod ub}{ kz'kG5LhGo pTkfbgsf] a9bf] dfu ;Daf]wg ug{ ;lsg] pkfox?sf] 
af/]df rrf{ ug{ vf]lhPsf] 5 . To;} u/L g]kfnsf] ;Gbe{df k|rlnt To:tf s]xL k|of;x? tyf 
cGo b]zn] ckgfO/x]sf pTkfbsTj j[l4 / xl/tu[x Uof; Go"gLs/0fsf pkfox? ;d]t o; 
n]vdf ;d]6\g vf]lhPsf] 5 . n]v k9b} hfFbf a]nf avt k|of]u ul/Psf s]xL zAbx?sf] efjfy{ 
a'‰g ;lhnf] xf];\ eGg] x]t'n] s]xL zAbx?nfO{ lgDgadf]lhd kl/eflift ;d]t ul/G5 . 

kl/efiff
kz' OsfO{ -LSU/LU_M of] Ps k|sf/n] kz' ;+VofnfO{ OsfO{df kl/0ft ug{sf nflu k|of]u 
ul/g] u'0ff° xf]  . ljleGg k|hflt, pd]/ ;d"x, zf/Ll/s / pTkfbg cj:yfsf kz'x?nfO{ 
cfjZos kg]{ kf]ifs tTj / cfxf/fsf] lx;fa ug{ ;lhnf] xf]; eGgsf nflu o:tf] u'0ff°sf] 
k|of]u ul/G5 . ljleGg k|of]hgsf nflu ljleGg cfwf/x? k|of]u u/L o:tf] u'0ff° lgwf{/0f ug]{ 
k|rng 5, tyflk @%) lsnf] hLljt tf}nnfO{ Ps kz' OsfO{ dfg]/ s[lif tyf vfB ;+u7gn] 
lgDgadf]lhd 6«lksn nfOe:6s o'lg6 -TLU_ lgwf{/0f u/]sf] kfOG5 -FAO 2018_ . 

kz'sf] lsl;d kz' OsfO{ kz'sf] lsl;d kz' OsfO{

pmF6 ! ufO{e}+;L )=&

3f]+8f )=* e]+8fafv|f )=!

vRr8 )=& a+u'/ )=@

uwf )=% s'v'/f )=)!

;|f]tM FAO 2018

pTkfbgM kz'kG5LhGo pTkfbg eGgfn] b"w, km'n, df;', pmg, 5fnf cflbnfO{ hgfpF5 = lglZrt 
kmfd{ jf kz'kG5Laf6 k|fKt x'g] pTkfbgnfO{ ;du|tfdf cfjlws ?kn] pNn]v ug]{ ul/G5 . h:t}M 
g]kfndf ;g @)@! df ufO{sf] b"w pTkfbg !) nfv d]l6«s 6g . 

pTkfbsTjM k|lt kz'kG5L jf k|lt kz' OsfO{af6 k|fKt x'g] pTkfbgnfO{ pTkfbsTj eGg] 
ul/G5 . pTkfbsTjsf] cfwf/df pTkfbgdf ePsf] nufgLsf] / k|fKt ul/Psf] pTkfbg kl/df0f 
aLrsf] cGt/;DaGw ljZn]if0f ug]{ ul/G5 . pTkfbsTjnfO{ k|lt kz' jf k|lt j]t jf k|lt jif{ jf 
k|lt lbg k|fKt pTkfbg kl/df0fsf] ?kdf pNn]v ug]{ k|rng 5 . h:t} g]kfndf ufO{sf] b"wsf] 
pTkfbsTj !$) lsnf] k|lt ufO{ k|lt jif{ . 

kz' 3gTjM k|lt x]S6/ jf k|lt ju{ lsnf]ld6/ If]qkmndf x'g cfpg] kz' ;+Vof jf kz' OsfO{nfO{ 
kz' 3gTj elgG5 . hldgsf] If]qkmn jf pkof]o -of]Uo s[lif e"ldsf] cfwf/df kz' 3gTj lgsfNg] 
ul/G5 . tyflk o; n]vsf] k|of]hgsf] nflu b]zsf] If]qkmn / kz'kG5L ;+VofnfO{ cfwf/ dfgL 
cfFsng ul/Psf] kz' 3gTj / xl/tu[x Uof; pT;h{gsf] ;Gbe{nfO{ hf]8g vf]lhPsf] 5 . 

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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pTkfbgdf cfTdlge{/tfM cfkm"nfO{ cfjZos kl/df0f cfkm}n] pTkfbg u/]sf] cj:yfnfO{ pTkfbgdf 
cfTdlge{/tf elgG5 . vf; u/L :yfgLo tx, k|b]z jf b]znfO{ cfjZos kg]{ kl/df0fdf cfkm}n] 
kz'kG5LhGo pTkfbg u/L aflx/af6 cfoft ug{' gkg]{ cj:yf >[hgf ug]{ ;Gbe{df cfTdlge{/tf 
xfl;n ug]{ k|;Ë hf]8g] ul/G5 . 

lgof{t k|jw{gM cfkm\gf pTkfbgx? cfkm\gf] ;Ldf eGbf aflx/ k'of{O{ a]rlavg x'g] cj:yf l;h{gf ug{'nfO{ 
lgof{t k|jw{g elgG5 . lgof{t a9fpg] p2]Zon] ljleGg lsl;dsf cfly{s cg'bfg, eG;f/ 5'6, 
s/ 5"6, Jofkf/ d]nfdf ;xeflutf / s'6gLlts k|of; h:tf k|jw{gfTds sfo{x? ug]{ ul/G5 . 

pT;h{g tLj|tfM k|lt OsfO{ pTkfbg xfl;n ug]{ bf}/fgdf pT;h{g ePsf] xl/tu[x Uof;sf] 
kl/df0fnfO{ pT;h{g tLj|tf elgG5 . cyf{t s'g} kz', kmfd{, b]z, If]q jf ljZjdf k|lt lsnf] 
b"w jf df;' jf c08f pTkfbg ubf{ slt lsnf] sfa{g8fO{cS;fO8 a/fa/ -CO2 eq_ xl/tu[x 
Uof; pT;h{g x'G5 Tof] g}+ pT;h{g tLj|tf xf] . 

kz'kG5L ;+Vof, 3gTj / xl/tu[x Uof; pT;h{gsf] cj:yf
g]kfn nufot ef/t, kfls:tfg, aËnfb]z, >Ln°f / e'6fg h:tf l5d]sL d'n'sx?sf] kz'kG5L 
;+VofnfO{ bfFh]/ x]bf{ cZj k|hfltsf kz'x?sf] ;+Vof ;a}eGbf a9L kfls:tfgdf / To;kl5 
qmdzM ef/t / e"6fgdf kfNg] u/]sf] kfOG5 . To;} u/L ufO{, e}+;L, e]+8f / afv|fsf] ;+Vofdf 
ef/tn] ;a}nfO{ pl5G5 eg] a+u'/sf] ;+Vofdf g]kfn cGo b]z eGbf cufl8 b]lvG5 . csf]{tkm{ 
s'v'/fkfng kfls:tfgdf / xfF;kfng afËnfb]zdf ;a}eGbf a9L x'g] u/]sf] b]lvG5 -tflnsf 
!_ . 

tflnsf–!M kz'kG5Lsf] tYof°

ljj/0f

cZj 

k|hflt
/fFufe}+;L ufO{uf]? afv|f e]+8f a+u'/ s'v'/f xfF;

;+Vof !))) uf]6f

afËnfb]z 0 1500000 24545000 59953432 2126766 0 304106 61746

e"6fg 35300 50535 295444 59577 10694 22954 1384  

ef/t 733198 111786188 193165740 148747429 74285168 8828127 807651 33500

g]kfn 0 5159931 7466841 13442614 793725 1588838 73418 432

kfls:tfg 7316000 42416000 51495000 80326000 31595000 0 1578000 3868

>Ln+sf 1228 333210 1131080 361740 12010 99010 24311 20

hDdf 8085726 161245864 278099105 302890792 108823363 10538929 2788870 99566

;|f]t M FAOSTAT 2021 . 

dfly pNn]lvt kz'kG5L tYof°nfO{ kz' 3gTjsf] cfwf/df ljZn]if0f ubf{ l:ylt km/s 

b]lvG5 . ef}uf]lns If]qkmnsf] cfwf/df ef/t, kfls:tfg, afËnfb]z, g]kfn, >Ln°f / e"6fg 
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qmdzM 36\bf]qmddf /x]sf 5g . t/, kz' 3gTjsf] cfwf/df ljZn]if0f ubf{ cZj k|hflt, a+u'/ 
/ kG5L k|hfltsf] 3gTjdf qmdzM kfls:tfg, g]kfn / afËnfb]z cu|0fL b]lvG5g eg] pu|fpg] 
kz' k|hfltsf] 3gTjdf l:ylt km/s b]lvG5 -tflnsf @_ . ;+VofTds lx;fan] pu|fpg] kz'x? 
ef/tdf a9L eP klg kz' 3gTjsf b[li6sf]0fn] qmdzM afËnfb]z, kfls:tfg, g]kfn / ef/tsf] 

cu|tf b]lvG5 . cyf{t If]qkmn / kz' ;+Vof w]/} ePsf] ef/tdf pu|fpg] kz'x?sf] 3gTj eg] 
sd 5 . To;} u/L pu|fpg] kz'x? / cZj k|hfltsf] 3gTj Pl;of, blIf0fk"j{ Pl;of / ljZjsf] 
t'ngfdf afËnfb]z, kls:tfg, g]kfn / ef/tdf a9L b]lvG5 a+u'/ / kG5L k|hfltsf] 3gTj 
eg] oL b]zx?df Pl;of, blIf0fk"j{ Pl;of / ljZjsf] bfFhf]df lgSs} sd /x]sf] 5 (FAOSTAT 
2021) . 

 tflnsf–@M kz'kG5Lsf] 3gTj 

ljj/0f
If]qkmn
au{ ls=ld=

cZj 
k|hflt
;+Vof

3gTj
;+Vof÷
a=ls=ld=

pu|fpg] 
k|hflt
;+Vof

3gTj
;+Vof÷
a=ls=ld=

a+u'/
;+Vof

3gTj
;+Vof÷
a=ls=ld=

kG5L 
k|hflt

!))) uf]6f

3gTj
xhf/÷
a=ls=ld=

afËnfb]z 148460 0 0.0 88125198 593.6 0 0.0 365852 246.4

e"6fg 38394 35300 0.9 416250 10.8 22954 59.8 1384 3.6

ef/t 3287263 733198 0.2 527984525 160.6 8828127 268.6 841151 25.6

g]kfn 147181 0 0.0 26863111 182.5 1588838 1079.5 73850 50.2

kfls:tfg 796095 7316000 9.2 205832000 258.6 0 0.0 1581868 198.7

>Ln°f 65610 1228 0.0 1838040 28.0 99010 150.9 24331 37.1

hDdf 4483003 8085726 1.8 851059124 189.8 10538929 235.1 2888436 64.4

blIf0fk"j{ Pl;of 4500000 924474 0.2 107258204 23.8 64659412 1436.9 5158580 114.6

Pl;of 44579000 33297309 0.7 1810791238 40.6 554565960 1244.0 16737963 37.5

;du| ljZj 510072000 160332095 0.3 4129369705 8.1 975409675 191.2 26955419 5.3

kz'kfng If]q;+u ;DalGwt cfGtl/s ls0jg, dn Joj:yfkg, rl/r/gsf bf}/fg lj:yflkt dn 
/ s[lif sfo{df k|o'Qm dnaf6 k|d'v ?kn] xl/tu[x Uof;x?sf] pT;h{g x'g] ub{5 . o:tf 
ljljw ultljlwaf6 pT;lh{t xl/tu[x Uof;sf] s"n kl/df0fnfO{ t'ngfTds ljZn]if0f ubf{ ef/t, 

kfls:tfg, afFËnfb]z / g]kfnn] qmdzM 36\bf] kl/df0fdf pT;h{g u/]sf] kfOG5  . o;n] 
kz'kG5Lsf] ;+Vof / 3gTj tyf xl/tu[x Uof; pT;h{gaLr k|ToIf ;DaGw /x]sf] tkm{ OlËt 
ub{5 . dfly pNn]lvt ultljlwsf sf/0f ljZjsf] s"n pT;lh{t xl/tu[x Uof;sf] t'ngfdf 
g]kfnn] pT;h{g ug]{ kl/df0f s]jn )=% k|ltzt dfq x'g cfpF5 t/, pQm kl/df0fsf] em08} && 
k|ltzt lx:;f pu|fpg] kz'sf] cfGtl/s ls0jgsf bf}/fg pT;h{g x'g] ldy]g Uof;n] cf]u6\5 

-tflnsf #_  . afFsL !# k|ltzt pT;h{g rl/r/gsf bf}/fg kz'n] 5f8\g] uf]a/, & k|ltzt 
dnd"q Joj:yfkg / # k|ltzt v]taf/Ldf k|of]u x'g] uf]a/ dnsf dfWodaf6 pT;h{g x'g] ldy]g 

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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/ gfO6«; cS;fO8 h:tf Uof;n] lnPsf] 5 -FAOSTAT 2021_ . oL tYox?sf cfwf/df ;g 
@)#) ;Dd pT;h{gnfO{ Go"gLs/0f ub}{ ;g @)$% ;Dddf ;"Go pT;h{gsf] cj:yfdf k'Ug] egL 
g]kfn ;/sf/n] cGt/fli6«o ;d'bfo dfem u/]sf] k|ltj4tf -GoN 2020_ k"/f ug{ tbcg'?ksf] 
/0fgLlt / sfo{qmd ;Grfng ug{'kg]{ b]lvG5 . 

tflnsf–#M kz'kG5Lkfng If]qaf6 pT;lh{t xl/tu[x Uof;sf] cj:yf

ljj/0f xl/tu[x Uof; pT;h{g (CO2eq) (AR5)
ljZjsf] 

bfFhf]df 
k|ltzt

cfGtl/s 
ls0jg

dn Joj:yfkg
r/g If]qdf 
5fl8Psf] dn

v]tLdf 
k|of]u ePsf] 

dn
hDdf pT;h{g

lsnf] 6g

afËnfb]z 33024.3 2936.8 8717.2 1590.5 46268.7 1.11

e"6fg 347.3 31.8 56.4 12.3 447.8 0.01

ef/t 392127.8 36984.5 58751.7 13530.3 501394.4 11.97

g]kfn 16696.9 1493.7 2840.0 640.7 21671.3 0.52

kfls:tfg 132188.3 13003.0 24572.3 5945.0 175708.6 4.20

>Ln°f 1677.1 198.0 262.6 82.7 2220.4 0.05

hDdf 576061.7 54647.8 95200.2 21801.5 747711.2 17.86

blIf0fk"j{ Pl;of 107756.5 37730.2 28582.0 14430.7 188499.3 4.50

Pl;of 1035236.6 172715.6 236461.5 74635.8 1519049.5 36.28

;du| ljZj 2849715.7 399815.4 772541.3 165093.5 4187165.9 100.00

kz'kG5Lsf] ljljw vfn] ;fdflhs, cfly{s / ;f+:s[lts dxTj ePtf klg oL d"ntM b"w, km'n 
/ df;' h:tf kz'kG5LhGo pTkfbg / cfk"lt{;+u ;DalGwt 5g . ;fdfGotofM kz'kG5LhGo 
pTkfbg / pTkfbsTj pTkfbgzLn kz'kG5L ;+Vofsf] cfwf/df cfFsng ug]{ ul/G5 t/ of] n]v 

d"ntM xl/tu[x Uof; pT;h{gsf] ;]/f]km]/f]df tof/ kfl/Psfn] b]z jf If]q ljz]ifsf] pTkfbg 

kl/df0f / kz'kG5L ;+VofnfO{ cfwf/ dfg]/ ljZn]if0f ug{ vf]lhPsf] 5 . o;/L x]bf{ ufO{sf] 
b"wsf] pTkfbg / pTkfbsTjdf ef/t cu|0fL b]lvG5 eg] e}+;Lsf] b"wsf] pTkfbgdf ef/t cufl8 
eP klg pTkfbsTj eg] kfls:tfgdf a9L 5 . csf]{tkm{ g]kfnsf] t'ngfdf em08} ^) k|ltztn] 
sd ufO{sf] b"w pTkfbg x'g] >Ln°fsf] pTkfbsTj g]kfnsf] eGbf !^% k|ltztn] a9L 5 eg] 

g]kfnsf] eGbf @) k|ltztn] sd ufO{sf] b"w pTkfbg x'g] afËnfb]zsf] pTkfbsTj g]kfnsf] eGbf 
&^ k|ltztn] sd 5 . ;du|df g]kfnsf ufO{ / e}+;Lsf] b"wsf] pTkfbsTj blIf0f k"j{ Pl;ofsf] 
t'ngfdf /fd|} b]lvP klg l5d]sL d'n'sx?sf] ;du| pTkfbsTjsf] t'ngfdf Hofb} Go"g /x]sf] 

kfOG5 . cyf{t xfdLn] w]/} ;+Vofdf yf]/} b"w lbg] ufO{ / e}+;L kfn]sf 5f}+ To;}n] xfdLn] k|fKt 
ul//x]sf] b"wsf] pTkfbsTj ;Gtf]ifhgs 5}g -tflnsf $_ . 
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tflnsf–$M b"wsf] pTkfbg / pTkfbsTjsf] cj:yf

ljj/0f

ufO{ e}+;L

b"w pTkfbg ufO{uf]? pTkfbsTj b"w pTkfbg /fFufe}+;L pTkfbsTj

6g ;+Vof 6g÷kz'÷aif{ 6g ;+Vof 6g÷kz'÷jif{

afËnfb]z 846962.95 24545000 0.03 35713.7 1500000 0.02

e"6fg 54654 295444 0.18 50535 0.00

ef/t 108300000 193165740 0.56 94383691.7 111786188 0.84

g]kfn 1060487 7466841 0.14 1419412 5159931 0.28

kfls:tfg 22189150 51495000 0.43 36444850 42416000 0.86

>Ln°f 425369.63 1131080 0.38 87935.85 333210 0.26

hDdf 132876624 278099105 0.48 132371603 161245864 0.82

blIf0fk"j{ Pl;of 5288738.84 47830862 0.11 299895.08 11141980 0.03

Pl;of 248578491 467504826 0.53 135901096 200182688 0.68

;du| ljZj 746056589 1529295983 0.49 137761643 203939158 0.68

g]kfn nufPtsf l5d]sL d'n'sx?df /fFufe}+;L, afv|f / e]+8fsf] df;'sf] pTkfbsTj klg Go"g 

/x]sf] 5 eg] a+u'/sf] df;'sf] pTkfbsTj t ljZj kl/j]zsf] bfFhf]df Hofb}g}+ Go"g 5 . t/, 
s'v'/fsf] df;' / kG5L k|hfltaf6 k|fKt x'g] c08fsf] pTkfbsTjdf eg] ljjwtf e]l6G5 -tflnsf 
%_ . 

tflnsf–%M s'v'/fsf] df;' tyf kG5L k|hfltsf] c08f pTkfbg / pTkfbsTjsf] cj:yf

ljj/0f

df;' c08f

s'v'/fsf] df;' s'v'/fsf] ;+Vof pTkfbsTj kG5L k|hflt ;+Vof pTkfbsTj

6g !))) uf]6f 6g÷!))) uf]6f 6g !))) uf]6f
6g÷!))) 

uf]6f

afËnfb]z 216198.4 304106 1.41 558992.0 365852 1.53

e"6fg 1865.5 1384 0.74 5465.4 1384 3.95

ef/t 3670155.8 807651 0.22 6710000.0 841151 7.98

g]kfn 226959.0 73418 0.32 73781.0 73850 1.00

kfls:tfg 1809000.0 1578000 0.87 1000254.0 1581868 0.63

>Ln°f 230615.9 24311 0.11 109407.9 24331 4.50

hDdf 6154794.5 2788870 0.45 8457900.2 2888436 2.93

blIf0fk"j{ 
Pl;of

10839659.1 4959626 0.46 7950279.4 5158580 1.54

Pl;of 43126833.0 15747572 0.37 53655136.7 16737963 3.21

;du| ljZj 121588358.5 25856087 0.21 86387786.9 26955419 3.20

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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kz'kG5LhGo pTkfbg / pT;h{g tLj|tfsf] cfsng
hnjfo' kl/jt{gsf] ;Gbe{df kz'kG5LhGo pTkfbgx? b"w, df;' / c08f k|fKt ug{ s] slt 
xl/tu[x Uof; pT;h{g ul/of] eGg] s'/fn] klg TolQs} dxTj /fVb5  . pT;h{g tLj|tfsf] 

sf]0faf6 x]bf{ g]kfndf k|To]s Ps lsnf] ufO{sf] b"w, v;Laf]sfsf] df;', /fFufe};Lsf] df;', e]8fsf] 
df;' / s'v'/fsf] c08f pTkfbg ubf{ pT;h{g x'g] xl/tu[x Uof;sf] tLj|tf o; e]usf ^ j6f 
b]zsf] cf}ift pT;h{gsf] t'ngfdf s]xL sd eP klg a+u'/ / s'v'/fsf] df;' pTkfbgsf] pT;h{g 

tLj|tf eg] clws /x]sf] 5 . t/ Pl;of / ljZj kl/j]z;+u t'ngf ug]{ xf] eg] xfd|f k|foM 
;a}h;f] kz'kG5LhGo pTkfbgsf] pT;h{g tLj|tf clws /x]sf] 5 -FAOSTAT 2021_ . cyf{t 
xfdLn] b"w, df;' / c08f pTkfbg ubf{ ljZj / Pl;ofdf ;f]xL kl/df0fsf] b"w, df;' / c08f 

pTkfbg ubf{ hlt xl/tu[x Uof; pT;h{g x'G5 Tof] eGbf a9L kl/df0fdf pT;h{g ug]{ u/]sf 
5f}+  . cem aËnfb]zsf] pT;h{g tLj|tf x]g]{ xf] eg] t v;Laf]sfsf] df;' pTkfbgnfO{ 5f8]/ 
cGo ;a} lsl;dsf kz'kG5LhGo pTkfbgdf Hofb}g}+ clws pT;h{g tLj|tf /x]sf] b]lvG5 
-tflnsf ^_ . pT;h{g tLj|tfsf] l;wf ;DaGw xfdLn] kfn]sf kz'kG5Lx?sf] ;+Vof, pTkfbg 

/ pTkfbsTj;+u /x]sf] x'G5 . cyf{t s'g} kl/df0fsf] pTkfbg k|fKt ug{ w]/} ;+Vofdf kz'kG5L 

kflnof] eg] pT;h{g tLj|tf a9\5 t/, ;f]xL kl/df0fsf] pTkfbg olb yf]/} kz'kG5Laf6 xfl;n 
ug{ ;Sg] xf] eg] pT;h{g tLj|tf klg 36fpg ;lsG5 . csf]{ zAbdf kz'kG5Lsf] pTkfbsTj 
a9fpg ;Sg] xf] eg] pT;h{g tLj|tf 36fpg ;lsG5 . 

tflnsf–^M pT;h{g tLj|tfsf] cj:yf

ljj/0f 

pT;h{g tLj|tf

ufO{sf] 

b"w

e}+;Lsf] 

b"w

afv|fsf] 

df;'

/fFufsf] 

df;'

e]+8fsf] 

df;'

a+u'/sf] 

df;'

s'v'/fsf] 

df;'
c08f

Kg CO2eq/kg product

afËnfb]z 10.06 4.84 30.88 394.50 68.81   1.24 2.17

e"6fg 1.49 1.83 58.28 36.83 39.41 2.44 0.09 0.96

ef/t 1.21 0.94 49.87 77.88 46.46 5.52 0.50 0.27

g]kfn 2.62 2.22 33.36 35.87 38.49 7.67 3.73 0.81

kfls:tfg 1.34 0.79 33.34 43.94 27.35   3.04 0.58

>Ln°f 1.71 2.50 66.79 106.82 20.96 13.95 0.28 0.37

hDdf 3.07 2.19 45.42 115.97 40.25 4.93 1.48 0.86

blIf0fk"j{ 
Pl;of

2.78 3.50 27.14 92.34 35.66 2.34 1.47 0.50

Pl;of 1.15 0.99 24.32 65.61 17.31 1.45 0.86 0.51

;du| ljZj 0.97 0.99 34.74 62.39 24.39 1.82 0.56 0.56
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kz'kG5Lkfng If]qaf6 pT;h{g x'g] xl/tu[x Uof;sf] kl/df0f kflnPsf kz'kG5Lsf] lsl;d, 
cfxf/f Joj:yfkg, uf]7vf]/ / dnd"q Joj:yfkg cflb ljljw kIfx?;+u klg cGt/;DalGwt 
x'g] ePsfn] pT;h{g tLj|tf sd ug{sf nflu ;dli6ut k|of; x'g' plQs} dxTjk"0f{ x'g 
cfpF5 . xfd|f cfjZostf k"lt{sf nflu kz'kG5LhGo pTkfbg k|fKt ub}{ubf{ xl/tu[x Uof;sf] 

pT;h{g ub}{ gug{ g;lsP klg ;se/ sd ug]{ tkm{ ;r]tgf ckgfpbf j}lZjs tfkdfg j[l2sf] 
b'ik|efj sd ug{ ;3fp k'Ub5 . 

kz'kG5LhGo pTkfbg / xl/tu[x Uof; pT;h{gsf] ;fdgh:otf
kz'kG5Lkfng gu/L kz'kG5LhGo pTkfbg xfl;n ug{ ;lsb}g eg] kz'kG5Lkfng ubf{ :jefljs 
?kn] xl/tu[x Uof;sf] pT;h{g x'G5 / xl/tu[x Uof;n] hnjfo' kl/jt{g Pj+ tfkdfg j[l2 
h:tf ljZjJofkL b'ik|efjx? lgDTofpg] ub{5 . ljZj kl/j]zdf xfdLn] ug]{ pT;h{g t'ngfTds 

lx;fan] sd b]lvP klg lxd z[+vnf, lxdgbL, lxdtfn / h}ljs ljjwtfsf] afx'Notfo'Qm g]kfn 
h:tf] d'n's hnjfo' kl/jt{gsf b'ik|efjx?sf] pRr hf]lvddf kb{5 . To;}n] xl/tu[x Uof;sf] 

pT;h{g h;n], hxfF / hlt kl/df0fdf u/] klg To;sf] b'ik|efj ;du| jfo'd08ndf kg]{ ePsfn] 
sf]xL klg c5'tf] /xg ;Sb}g . o;y{ s;n], sxfF / slt pT;h{g uof]{ eGg' eGbf klg ;a}n] 
cfcfkm\gf] txaf6 pT;h{g sd ug]{ k|of; ug{' jfG5gLo x'g cfpF5 . 

g]kfnsf] s'/f ubf{ b"w, df;' / c08fdf cfTdlge{/tf xfl;n ub}{ lgof{t k|jw{g ug]{ /fli6«o nIf 
k|flKtsfnflu ;+3, k|b]z / :yfgLo ;/sf/x? kz'kG5Lkfng Joj;fo k|jw{g ug]{ lbzfdf cu|;/ 
5g . To;}sf] kmn:j?k df;' / c08fdf cfTdlge{/tf xfl;n e};s]sf] / b"wdf cfTdlge{/tf 

xfl;n ug]{ cj:yfsf] ;lGgs6 k'u]sf] cj:yf 5 . o;/L kz'kG5LhGo pTkfbgdf cfTdlge{/tf 
xfl;n ub}{ lgof{t k|jw{g tkm{ nlDsb} ubf{ kz'kG5LhGo pTkfbg;+u hf]l8Psf] xl/tu[x Uof; 

pT;h{gsf] kf6f]nfO{ la;{g ldNb}g . Psftkm{ xfd|f cfjZostfx?sf] kl/k"lt{, ul/aL Go"gLs/0f, 
/f]huf/L >[hgf, dlxnf ;zlQms/0f, d"n k|jfxLs/0f, u|fdL0f ljsf;, vfB tyf kf]if0f ;'/Iff 
/ cfly{s ;Dj[l4 e/kbf]{ dfWodsf] ?kdf kz'kfng If]qsf] k|jw{g / ljsf; xfd|fnflu ckl/xfo{ 

5 eg] csf]{tkm{ o; If]qsf] ljsf; / lj:tf/n] lgDTofpg] xl/tu[x Uof;sf] pT;h{g lgoGq0f 
/ Go"gLs/0f ug{' klg plQs} cfjZos 5 . o;y{ kz'kG5LhGo pTkfbg / pTkfbsTj j[l2;+u} 

xl/tu[x Uof;sf] pT;h{g kl/df0f / pT;h{g tLj|tf sd ug]{ sfo{sfaLr ;fdh:otf sfod 
ug{' cfhsf] k|d'v r'gf}tL xf] . 

kz'kG5Lsf] oyf]lrt ;+Vof, pTkfbg / pTkfbsTj 
g]kfndf kflnPsf kz'kG5Lsf] ;+Vof / ltgLx?af6 k|fKt x'g] pTkfbg / pTkfbsTjnfO{ dgg\ 
ubf{ xfdL;Fu kz'kG5Lsf] ;+Vof w]/} t/ pTkfbg sd 5 . xfd|f kz'kG5Lx?sf] pTkfbsTj ef/t 
/ kfls:tfgsf] t'ngfdf $ b]lv % u'0ffn] Go"g /x]sf] b]lvG5 . kz'kG5Lsf] ;+Vof a9fpg] xf] 
eg] :jefljs ?kn] pTkfbg a9fpg ;lsG5 t/, ;+Vof ga9fOsg pTkfbg a9fpgsf nflu 

kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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eg] kz'kG5Lsf] pTkfbsTj a9fpg' kg]{ x'G5 . pbfx/0fsf nflu k|ltlbg % ln6/ b"w lbg ;Sg] 
Ifdtfsf ufO{ kfNbf !)) ln6/ b"w pTkfbg ug{sf nflu @) j6f ufO{ kfNg'kg]{ x'G5 t/ k|lt 
lbg !) ln6/ b"w lbg] !) j6f ufO{ jf k|lt lbg @) ln6/ b"w lbg] % j6f ufO{ kfn] klg 
TolQg}+ b"w k|fKt ug{ ;lsG5 . o;sf] cy{ xfdLn] hlt j6f ufO{ kfn]/ xfnsf] b"w pTkfbg 

ul//x]sf 5f}+, ufO{sf] ;+Vof 36fpFbf klg TolQg}+ kl/df0fdf b"w pTkfbg ug{sf] nflu ltgsf] 
pTkfbsTj a9fpg' kb{5 . o;/L pTkfbsTj a9fpg] pkfox?af6 kz'kG5Lsf] ;+Vof ga9fO{ 
jf sd u/]/ klg a9L kl/df0fdf pTkfbg xfl;n ug{ ;lsG5 . ;fy} la;{g gx'g] csf]{ kIf s] 
xf] eg] kz'kG5Lsf] ;+Vof 36fpFbf xl/tu[x Uof;sf] kl/df0f 36\b5 eg] pTkfbsTj a9fpFbf 

pT;h{g tLj|tf klg 36\b5 . cyf{t pTkfbsTj a9fpg] xf] eg] xfdLnfO{ rflxPsf kz'kG5LhGo 
pTkfbgx? sd xl/tu[x Uof; pT;h{g u/]/ egf}+ jf pT;h{g tLj|tf sd u/]/ klg k|fKt ug{ 

;lsG5 . 

kz'kG5Lsf] pTkfbg / pTkfbsTj ;'wf/sf nflu ljleGg pkfox? ckgfpg ;lsG5 h:t}– 

hftLo k|lt:yfkg, hftLo ;'wf/ jf gZn ;'wf/, j0f{z+s/ pTkfbg / 5gf}6 cflb . hftLo 
k|lt:yfkgsf] ljlw ckgfO{ xfd|f sd pTkfbgzLn :yfgLo hftsf kz'kG5Lx?sf] ;§f ljb]zaf6 
cfoftLt pRr pTkfbg Ifdtfo'Qm kz'kG5Lkfng ug]{ cyjf :yfgLo gZnsf kz'kG5LnfO{ 

pGgt gZnsf kz'kG5L;+u k|hgg u/fO{ hftLo ;'wf/ ug]{ jf j0f{z+s/ pTkfbg ug]{ ljlwaf6 
pTkfbsTj ;'wf/sf] k|of; g]kfndf w]/} klxn]b]lv x'Fb} cfPsf] 5 . ufO{e};Ldf s[lqd uef{wfgsf 

dfWodaf6 gZn ;'wf/ ug]{ sfo{ b]zsf clwsf+z efudf nf]slk|o 5 eg] a+u'/, afv|f / e]+8fdf 
;d]t s[lqd uef{wfgsf] dfWodaf6 gZn ;'wf/sf] yfngL ePsf] 5 . To;} u/L :yfgLo v/L 

hftsf afv|fdf xf8gftf k|hgg x'g glbO{ 5gf}6 ljlwaf6 pTkfbsTj ;'wf/sf nflu ePsf] 
k|of;n] klg ;sf/fTds k|efj k/]sf] 5 . kl5Nnf] ;dodf a9L df;' nfUg] hftsf] af]o/ afv|f, 
pGgt hftsf aFu'/, a|f]On/ s'v'/f / n]o/ s'v'/fkfngsf dfWodaf6 df;' / c08fsf] pTkfbsTj 

j[l2 ug]{ k|of;n] ;kmntf kfPsf] 5 . oL ;a} k|of;x? d"ntM yf]/} kz'kG5L kfn]/ a9L pTkfbg 
xfl;n ug]{ clek|fo;+u ;DalGwt 5g . 

pTkfbsTj ;'wf/n] s;/L kz'kG5L ;+Vof 36fpg d2t k'Ub5 eGg] Pp6f pbfx/0f x]/f}+ . dfgf}+ 
xfd|f :yfgLo gZnsf ufO{e}+;Ln] Ps a]tdf ;/b/ *)) ln6/ b"w lbG5g t/ gZn ;'wf/af6 
pTkfbg ePsf] %) k|ltztsf] j0f{z+s/ ufOe}+;Ln] k|lt a]t !^)) ln6/ eGbf a9L b"w 

lbG5 . cem pGgt gZnsf ufO{e}+;Lsf] s'/f ug]{ xf] eg] of] kl/df0f #@)) ln6/ eGbf dfly 
k'Ub5 . To;}n] s[lqd uef{wfgaf6 jf hftLo ;'wf/sf dfWodaf6 ufO{e]+;Lsf] ;+Vof cfwf jf 
Ps rf}yfOdf k'of{pFbf klg plQs} kl/df0fdf b"w pTkfbg ug{ ;lsG5 . 

o;/L kz'kG5Lsf] ;+Vof ga9fO{ pTkfbg / pTkfbsTj a9fP/ kz'kG5LhGo kbfy{sf] cfk"lt{ 
sfod /fVb} xl/tu[x Uof;sf] pT;h{g kl/df0f / tLj|tf 36fpg' g} ;DejtM xfd|f] kl/j]zdf 

sfof{Gjog of]Uo / ;a}eGbf pko'Qm ljsNk xf]  . o;y{ cfufdL lbgdf a9bf] hg;+Vof;+u} 



48

j[l2 x'g] kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{aLrsf] ;Gt'ng lau|g glbO{ xl/tu[x Uof; 
pT;h{g tLj|tf Go"gLs/0fsfnflu cg'Tkfbs jf Go"g pTkfbg Ifdtfsf kz'kG5Lsf] ;+Vof 36fO{ 
pTkfbgzLn kz'kG5Lkfng tkm{ s[ifs ;d'bfonfO{ pTk|]l/t ug{' kb{5 . 

xl/tu[x Uof; pT;h{g Go"gLs/0fsf cGo pkfox?
kz'kG5Lkfng If]qn] pNn]Vo dfqfdf xl/tu[x Uof; pT;h{g ug]{ dfq geO{ pT;h{g Go"gLs/0fsf 

nflu ;d]t k|of{Kt cj;/x? k|bfg ub{5  . pu|fpg] kz'n] vfPsf] cfxf/f krfpg] qmddf 
ldy]g Uof; aGg' Ps :jefljs k|s[of xf] eg] ldy]g / gfO6«; cS;fO8 Uof; dnd"qaf6 klg 
pT;h{g x'g] ub{5 . To;}n] oL Uof;x?sf] pT;h{g Go"gLs/0f ug]{ pkfo eg]sf] ldy]g Uof; 

aGg sd u/fpg] jf alg;s]sf] Uof;nfO{ jfo'd08ndf ldl;gaf6 /f]Sg] pkfox? ckgfpg] 
ul/G5 . kz'kG5Lsf] ;+Vof oyfjt /fv]/ klg xl/tu[x Uof; pT;h{g sd ug{sf nflu ljleGg 
pkfox? ckgfpg ;lsG5 . pbfx/0fsf nflu pu|fpg] kz'sf] k]6df sd ldy]g Uof; agf]; 
eGgsf vflt/ /]zfo'Qm cfxf/f sd v'jfpg], 3fF; k/fn v'jfpFbf ;;fgf] 6'qmf agfO{ krfpg 
;lhnf] x'g] lsl;dn] v'jfpg], a9L krgzLn / z/L/n] a9L eGbf a9L ;f];]/ lng;Sg] 

lsl;dsf] cfxf/f v'jfpg], sd;n /]zfo'Qm cfxf/fnfO{ o'l/of pkrf/ nufPtsf ljleGg ljlwaf6 
a9L krgzLn agfP/ v'jfpg] h:tf pkfox? ckgfpg ;lsG5 . 

To;} u/L kz'nfO{ cfjZostf eGbf a9L cfxf/f gv'jfpg], 3fF;;+u} tof/L bfgf klg lbg],  

cfxf/f;+u} lrNnf] klg v'jfpg] h:tf pkfon] klg ldy]g Uof; aGg sd u/fpg] tYo 
e]l6G5 . To;} u/L pu|fpg] kz'sf] k]6df cfxf/f krfpg] ;"IdhLjnfO{ kl/jt{g u/L sd ldy]g 
agfpg] lsl;ddf ?kfGt/0f ug]{, gfO6«f]lShk|f]kfgf]n jf a|f]df]kmd{ jf l;lj8 -Seaweeds_ jf 
EoflS;gsf] k|of]u u/L ldy]g agfpg] ;"IdhLjnfO{ lg:s[o kfg]{ h:tf k|of;x? klg ug]{ 
ul/Psf] kfOG5 -Tim Searchinger 2021_ . 8fn]3fF;df kfOg] 6\oflggsf] k|of]u u/]/ ldy]g 
pT;h{g sd ug]{ k|of;df klg j}1flgsx? ;kmn ePsf 5g eg] csf]{tkm{ j}1flgsx?n] ldy]g 
pT;h{g sd ug]{ lsl;sf kz'sf] hftLo ljsf; ug]{ k|of; klg ul//x]sf 5g / vf; u/L 
ldy]g pTkfbg gug]{ ufO{sf] hftLo ljsf; ug]{ cjwf/0ffdf kz' k|hgg\ lj1x? nflu/x]sf] 

kfOG5 . 

dnd"qaf6 pT;h{g x'g] ldy]g / gfO6«;cS;fO8 Uof;nfO{ jfo'd08ndf ldl;gaf6 /f]Sgsf 
nflu klg ljleGg pkfox? ckgfpg ;lsG5  . pbfx/0fsf nflu g]kfndf klg k|rngdf 
/x]sf] afof]Uof; Knf06 h8fg u/L To;af6 lg:sg] ldy]g Uof;nfO{ OGwgsf] ?kdf k|of]u 
ug]{, uf]7vf]/ ;'wf/, esf/f] ;'wf/, dnd"q / afof]Uof; Knf06af6 lg:sg] :n/Ldf kft, kltË/ 
ld;fO{ sDkf]:6 dn agfpg], uf]a/ / d"qnfO{ ldl;g glbO{ cnUu} ;+sng ug]{, uf]7;+u} d"q 

;+sng 6\of°L agfpg], v]taf/Ldf nu]sf] uf]a/dn y'kf/]/ g5f8L t'?Gt} vghf]t u/L df6f]df 
ld;fpg] h:tf pkfox? ckgfpg] ul/Psf] 5 . vf; u/L udL{ 7fFpx?df afof]Uof; Knf06sf] 
k|of]un] w]/} xb;Dd dnd"qaf6 pT;h{g x'g] ldy]g Uof;nfO{ jfo'd08ndf ldl;gaf6 /f]Sg d2t 

k'u]sf] b]lvG5 . 
kz'kG5Lsf] ;+Vof M hnjfo' kl/jt{gdf kg]{ c;/ / hnjfo' kl/jt{gsf] 
;Gbe{df kz'kG5LhGo pTkfbgx?sf] dfu / cfk"lt{sf] Joj:yfkg
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xl/tu[x Uof;sf] pT;h{g sd ug]{ ;Gbe{df cJojxfl/s eP klg a]nfavt rrf{ x'g] u/]sf] csf]{ 
kIf eg]sf] kz'kG5L kfn]/ df;' k|fKt ug{'sf] ;§f k|of]uzfnfdf s[lqd tl/sfn] df;' pTkfbg ug{' 
kb{5 eGg] xf] / o;df s]xL ;kmntf ldn]sf] eGg] klg ;'lgG5 . To;} u/L zfsfxf/L cleofg 
jf kz'kG5LhGo pTkfbg pkef]u gug]{ s'/fsf] jsfnt klg x'g] u/]sf] 5 . t/, o:tf pkfon] 

kz'kG5LhGo kbfy{ dflysf] xfd|f] lge{/tf tTsfn} sd unf{ jf kz'kG5L kfNg' gkg]{ cj:yf 
l;h{gf xf]nf eGg ;lsGg . xfdLn] dfgjhlgt xl/tu[x Uof;sf] ;Gbe{df kz'kG5Lkfng If]qnfO{ 
bf]if lbP klg hËnL kz'kG5L / cGo If]qaf6 pT;h{g x'g] xl/tu[x Uof;nfO{ j]jf:tf ug{' 
Gofo;+ut x'Fb}g . To;}n] ax; lgld6\ofGg kfg]{df eGbf Go"gLs/0f / cg's"ngs} s]Gb|Lt x'g' 

a9L ;fGble{s / Jofjxfl/s xf]nf . 

pk;+xf/
kz'kG5Lkfng, xl/tu[x Uof; pT;h{g / hnjfo' kl/jt{g Ps csf{;+u cGt/;DalGwt / 
cfhsf] ljZj kl/j]zdf ;jf{lws rf;f]sf ljifox? x'g  . xfd|f cfjZostf kl/k"lt{sf nflu 

kz'kG5LhGo pTkfbgdflysf] lge{/tf g t sd x'g] b]lvG5 g tTsfn o;sf] s'g} Jojxfl/s 
ljsNkg}+ e]l6G5 . tyflk j}lZjs tfkdfg j[l2 / o;n] lgDTofpg ;Sg] b'ik|efjaf6 xfdL sf]xL 
klg c5'tf] gx'g] ePsfn] xfdL ;a}sf] ;fd"lxs k|of;df xl/tu[x Uof; pT;h{g sd ug]{tkm{ 

;r]t / Odfgbf/ kxn x'g' kb{5  . ljifosf] uflDeo{tf, ljsNk klxrfg / lhDd]jf/L af]w 
u/fpgdf ;3fp k'uf]; eGg] x]t'n] lnlvt o; /rgfn] xl/tu[x Uof; pT;h{g Go"gLs/0fdf 

of]ubfg ug{;s] xfdL ;a}sf] enf] x'g]5 . 
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8f= r]t /fh pk|]tL1

!= Jofj;flos kz'kfng 
g]kfndf kz'kfngn] Jofj;flos ?k lng yfn]sf] 5 . v'/fs krfpg] qmddf oL kz'x?n] k]6df 

ldy]g, sfa{g8fO{cS;fO8 / gfO6«; Uof; pTkfbg u5{g  . oL pTkflbt Uof;x? xl/tu[x 
Uof;df k5{g . ;+;f/ e/d} xl/tu[x Uof; pTkfbgdf kz'kG5LnfO{ bf]if lbg] ul/G5 / lj1x?n] 
xl/tu[x Uof; pTkfbgdf kz'kG5L slt lhDd]jf/ 5g eGg] cg';Gwfg klg ub}{ cfPsf 5g . 

Jofj;flos ?kdf g]kfndf kfNg yflnPsf kz' ufO{, e};L, afv|f, a+u'/ / s'v'/f x'g eg] 

Jofj;flos ?kdf kfNg yflnPsf pu|fpg] kz' ufO{, e};L / afv|f x'g . To:t} Jofj;flos 
kfng ;'? ul/Psf gpu|fpg] kz'kG5Ldf a+u'/ / kG5Lx? kb{5g . g]kfnsf] clxn]sf] cj:yfdf 

Jofj;flos kfng x'g] kz'kG5Ldf klxnf] :yfgdf s'v'/f kfng k5{ eg] bf];|f] :yfgdf ufO{e};L 
kfng cfp5 . b]zdf af]P/ hftsf] afv|fn] k|j]z kfPkl5 clxn] afv|fkfngn] klg la:tf/} 
Jofj;flos ?k lng] qmddf 5 . 

@= Jofj;flos kz'kfngsf] cj:yf
@=! ufO{e};L kfng
g]kfndf kz'kfng Jofj;flos eO/x]sf] x'bf kz'kfngdf nfUg] s[ifs kl/jf/sf] ;+Vof a9]sf] 

5 . Jofj;flos ufO{e};Lkfngdf a9L pGgt hftsf kz' kflnPsf 5g . :yfgLo ufO{e};Lsf] 
t'ngfdf pGgt hftsf ufO{e};Lsf] b"w pTkfbg Ifdtf w]/} u'0ff a9L x'G5 . pGgt hftsf ufO{ 

1	 kz'kfng / hnjfo' kl/jt{g ;DaGwL :jtGq cg';Gwfgstf{ lj1, g]kfn s[lif cg';Gwfg kl/ifbsf 
Livestock and Fisheries Research sf k"j{ lgb]{zs . 

Jofj;flos kz'kfng / xl/tu[x Uof; 
pTkfbgM cGt/;DaGw / kg]{ c;/x?
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e};Lsf kf8f, afR5f l56f] x's{G5g / sd pd]/d} afnL hfg] ePsf]n] hLjg sfndf w]/} b"w 
pTkfbg u5{g . pGgt hftsf ufO{e};Lsf oL ljz]iftfn] s[ifsnfO{ cfslif{t u/]sf] kfOG5 . 

g]kfndf ePsf ufO{sf] ;+Vofdf sl/a !) k|ltzt pGgt 5g eg] afFsL () k|ltzt ufO{ j0f{z+s/ 
jf :yfgLo 5g . To:t} e}+;Lsf] xsdf sl/a @% k|ltzt j0f{z+s/ / &% k|ltzt :yfgLo hftsf 

5g . b"w pTkfbg tkm{ x]g]{ xf] eg] sl/a &) k|ltzt e};Laf6 / afFsL #) k|ltzt ufO{af6 

k|fKt x'G5 . To;} u/L sl/a ;t k|ltzt uf]7]dn ufO{e};Laf6 k|fKt x'G5 . ljb]zdf cfly{s 

hf]xf] u/]sf / k|ljlw l;s]/ b]z kms]{sf w]/} o'jfx? Jofj;flos ufO{e};Lkfng u/L cfDbfgL 
ug{ ;kmn klg ePsf 5g . g]kfndf xfn bz jf bz eGbf a9L pGgt ufO{ jf e};L kflnPsf 
kmfd{nfO{ Jofj;flos kmfd{ dfGg] ul/Psf] 5 . 

ufO{e};Lkfng Ps ;'/lIft, cfod"ns / /f]huf/L k|bfg ug]{ Joj;fo xf] . of] Joj;fo nf]slk|o 
x'g] sf/0fx? lgDgfg';f/ 5gM
1=	 b'Uw pTkfbg Joj;fo jftfj/0f d}qL -Environmental Friendly_ 5 / cGo pBf]usf] 

t'ngfdf o;af6 sd jftfjf/0f k|b"if0f x'G5 . 
2=	 b'w tyf b'Uw kbfy{n] jif{e/ lg/Gt/ ?kdf ahf/ kfp5 . 

3=	 cfjZos k/]df Joj;fonfO{ Ps 7fFpaf6 csf]{ 7fFpdf ;fg{ ;lsG5 . 
4=	 uf]a/af6 Uof; lgsfNg ;lsg] ePsf]n] OGwgsf] ?kdf bfp/fnfO{ k|lt:yfkg u5{ . 
5=	 uf]7]dnsf] k|of]uaf6 df6f]sf] pj{/f zlQmdf ;'wf/ Nofpg ;lsG5 / /f;folgs dnsf] k|of]u 

s6f}tL ug{ ;lsG5 . 
6=	 vfB ;'/Iff tyf kf]if0fdf ;'wf/ cfp5 / b'UwhGo kbfy{sf] cfoft k|lt:yfkg tyf lgof{t 

k|jw{g ug{ ;lsG5 . 
7=	 u|fdL0f tyf zx/L e]sdf /f]huf/Lsf] l;h{gf ug{ ;lsG5 . s[ifssf] uf]7df !)) ln6/ b"w 

pTkfbg e} k|zf]wg tyf laqmL ljt/0f x'bf w]/} JolQmn] /f]huf/L kfp5g . 

oL dfly pNn]lvt kmfObfsf sf/0fn] ubf{ ufO{e};Lkfng Joj;fo km:6fPsf] 5 . t/ o:tf] 

nfebfoL Joj;fonfO{ jftfj/0f lj1x?n] eg] xl/tu[x Uof; pT;h{g ug]{ sf/s tTjsf] ?kdf 
lnPsf] kfOG5 . 

@=@ e]8fafv|f kfng 
g]kfnsf] u|fdL0f cy{tGqdf e]8fafv|fkfngn] dxTjk"0f{ :yfg cf]u6]sf] 5 . e]8fafv|f df;' tyf 
pgsf d'Vo ;|f]t x'g . ;fgf] z/L/ x'g] / v'/fs ;]jgsf] dfqf klg sd x'g] ePsf]n] xl/tu[x 
Uof; pT;h{gdf e]8fafv|fsf] sd} e"ldsf /xG5 . 

@=# a+u'/ kfng
a+u'/ ;fwf/0f k]6 ePsf] kz' xf] . dflg; h:t} a+u'/sf] v'/fs cGgdf cfwfl/t 5 . cGgdf 
cfwfl/t v'/fs x'g] kz'af6 ldy]g Uof; pT;h{g x'G5 . xfn g]kfndf !%,**,*#* a+u'/ 5g / 

logaf6 k|lt jif{ (%##=)@* d]=6= ldy]g Uof; pT;h{g x'g] cg'dfg ul/Psf] 5 . 

Jofj;flos kz'kfng / xl/tu[x Uof; pTkfbgM 
cGt/;DaGw / kg]{ c;/x?
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@=$ kG5Lkfng 
kG5LdWo] s'v'/fkfngn] ljZjd} Jofj;flos ?k lnPsf] 5 . kG5Lx? zf/Ll/s ?kdf ;fgf 
cfsf/sf x'g] ePsf]n] oLaf6 xl/tu[x Uof; pT;h{g klg sd x'G5 t/, ;+;f/ e/ Jofj;flos 
?kdf w]/} s'v'/f kflng] ePsf]n] s'v'/faf6 xl/tu[x Uof; pT;h{g eg] pNn]Vo dfqfdf x'g] 

u/]sf] 5 . g]kfndf s'v'/faf6 k|lt jif{ #,&&,(#&=* d]l6«s 6g Uof; pT;h{g x'g] cg'dfg 
ul/Psf] 5 . 

#= xl/tu[x Uof;sf] l;4fGt / ;|f]t 
#=! xl/tu[x Uof;sf] l;4fGt
;"o{af6 cfPsf] ljls/0f -Radiation_ ;f];]/ lng] jfo'd08ndf ePsf Uof;nfO{ xl/tu[x Uof; 
elgG5 . oL Uof;x? jftfj/0fdf xl/tu[x k|efj kfg]{ d'Vo sf/s tTj x'g . xl/tu[x Uof;sf] 

k|efjn] k[YjLsf] ;/b/ tfkqmd a95 . xl/tu[x Uof; ;d"xdf lgDg ( lsl;dsf Uof;x? 
k5{gM -!_ sfa{g 8fOcS;fO8, -@_ ldy]g, -#_ gfO6«; cS;fO8, -$_ ;Nkm/ x]ShfSnf]/fO8, 

-%_ Snf]/f] o'/f] sfa{G;, -^_ xfO8«f] Snf]/f] o'/f] sfa{G;, -&_ xfO8«f] o'/f] sfa{G;, -*_ k/o'/f] 
sfa{G; / -(_ kfgLsf] afkm . k[YjLdf pknAw oL gf} yl/sf xl/tu[x Uof;dWo] kz'kG5Laf6 
pT;h{g x'g] k|d'v tLg yl/sf Uof;x? -!_ sfa{g 8fOcS;fO8, -@_ ldy]g / -#_ gfO6«; 

cS;fO8 x'g . 

kz'af6 pT;h{g x'g] xl/tu[x Uof;dWo] sl/a $$ k|ltzt ldy]g, @( k|ltzt gfO6«; cS;fO8 
/ @& k|ltzt sfa{g8fO{cS;fO8 x'g] kfOPsf] 5 . oLdWo] ldy]g Uof; a9L pT;h{g x'g] / 

of] lgs} zlQmzfnL klg x'g] ePsf]n] Jofj;flos kz'kfng ubf{ xl/tu[x Uof; pT;h{g sd 
ug]{ k|ljlw ckgfpg' h?/L 5 . ;+;f/df s[lif, kz'kG5L tyf dfgjaf6 sl/a @=@ lalnog 6g 

Co2 equivalent ldy]g Uof; pTkfbg x'G5 h;dWo] *) k|ltzt s[lif tyf kz'kG5Laf6 / @) 
k|ltzt dfgj ;|f]taf6 pT;h{g x'G5 . ljZjdf s[lifhGo lqmofsnfkaf6 pT;h{g x'g] gfO6«; 
cS;fO8dWo] &% k|ltzt kz'kG5Laf6 pT;h{g x'G5 . o;af6 ljZj nufot xfd|f] b]zdf klg 
lbg k|ltlbg a9\b} uPsf] kz'kG5Lsf] Jofj;flos/0fn] jftfj/0fdf xl/tu[x Uof;sf] dfqf a9fpg] 

u/]sf] kfOG5 . xl/tu[x Uof;sf cGo ;|f]tdf kz'kG5L kmfd{ ;+rfng ubf{ pkof]u x'g] kmf]l;n 

o'n, /f;folgs dnaf6 pT;h{g x'g] N2O, /f;folgs tyf uf]7]dn lj36g x'bf lg:sg] 
ldy]g Uof; / 3fF; v]tL ug{ vghf]t ubf{ df6f]af6 lg:sg] ldy]g Uof; kb{5g . o; k|sf/ 
Jofj;flos kz'kfng ubf{ ug{'kg]{ s[lif sd{n] klg xl/tu[x Uof; pT;h{g x'g] ePsf]n] ;hu 
/xg' h?/L 5 . 

#=@ xl/tu[x Uof; pTkfbgsf ;|f]tx? 
;+;f/el/sf] xl/tu[x Uof; pTkfbgsf] cj:yfnfO{ x]bf{ s[lif sfo{sf] lx:;f !@=% k|ltzt dfq 
5 eg] ;a}eGbf a9L !^=* k|ltzt lx:;f cf}Bf]lus sfo{af6 pT;h{g x'g] kfOPsf] 5 -tflnsf 

!_ . s[lif sfo{sf] s"n of]ubfgdWo] klg kz'kG5Lsf] lx:;f ldy]g Uof; pTkfbgdf sl/a $$ 
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k|ltzt, gfO6«; cS;fO8 pTkfbgdf @( k|ltzt / sfa{g 8fOcS;fO8 pTkfbgdf @& k|ltzt 
5 . o;af6 Jofj;flos kz'kfngnfO{ Aojl:yt ug{ g;s] xl/tu[x Uof; pT;h{g lgs} a9\g] 
k|i6 5 . 

tflnsf–!M ljZjdf jflif{s xl/tu[x Uof; pT;h{gsf] If]qut ljj/0f 

qm=;= Uof; pT;h{gsf ;|f]tx? pT;h{g lx:;f -Ü_

! kfj/ :6];g @!=#

@ cf}Bf]lus sfo{ !^=*

# ofofoft OGwg !$=)

$ s[lif pTkfbg !@=%

% h}ljs OGwg k|zf]wg / ljt/0f !!=%

^ cfjf; tyf Jofkfl/s ;|f]tx? !)=#

& hldgsf] pkof]u tyf h}ljs kbfy{ bxg !)=#

* kmf]x/d}nf tyf k|zf]wg #=#

hDdf !))

#=@ kz'af6 pT;h{g x'g] xl/tu[x Uof;

#=@=! xl/tu[x Uof; pT;h{gM ljZj ;Gbe{ 
;+;f/df pT;h{g x'g] xl/tu[x Uof;dWo] !^ k|ltzt ldy]g / ^ k|ltzt gfO6«; cS;fO8 

5 . sfa{g 8fOcS;fO8sf] xsdf jg tyf s[lifaf6 !! k|ltzt / pBf]uwGbf / kmf]l;n o'naf6 

^% k|ltzt pT;h{g x'G5 . 

#=@=@ xl/tu[x Uof; pT;h{gM g]kfn ;Gbe{

g]kfndf 3/kfn'jf kz'x?af6 jflif{s #,&&,(#&=* d]= 6= ldy]g Uof; pT;h{g e}/x]sf] cg'dfg 
ul/Psf] 5 -tflnsf @_ . 

tflnsf–@M g]kfndf k|d'v 3/kfn'jf kz'af6 pT;h{g x'g] ldy]g 

qm=;= kz' ;+Vof

-s]=hL=÷kz'÷jif{_*
ldy]g 

pTkfbg b/

s"n ldy]g pTkfbg 

-d]=6=÷jif{_

k|ltzt

! ufO{ &$,^^,*$! @*=^ @!#%%!=&% $^=%&

@ e};L %!,%(,(#! @*=^ !$&%&$=@@ #@=!*

# ofs, rf}/L ^%,$)^ @%=) !^#%=!% )=#^

$ afv|f !,#$,$@,^!$ ^=) *)$^%%=^* !&=%(

% e]8f &,(#,&@% &=! %^#%=$% !=@#

^ a+u'/ !%,**,*#* ^=) (%##=)@ @=)*

hDdf / k|ltzt $%*%*$=(( !))=))

Jofj;flos kz'kfng / xl/tu[x Uof; pTkfbgM 
cGt/;DaGw / kg]{ c;/x?
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* -!_ sfa{g8fO{cS;fO8 la?jfn] lnG5 t/ ldy]g s8f 5 / cf]hf]gnfO{ Iflt k'of{p5 . t;y{ oxf ldy]g pT;h{gsf] ljifodf 
rrf{ ul/G5 . 

	 -@_ ufO{e};Ldf sf]/nL / e]8f afv|fdf 5tf}/f÷5tf}/Laf6 pTkfbg x'g] Uof;sf] dfqf ;d]t ;dfj]z ePsf] 5 . 

$= Jofj;flos kz'kfng / xl/tu[x Uof; pT;h{gaLr cGt/;DaGw
Jofj;flos kz'kfng;+u ;DalGwt s[ifs tyf k|fljlwsx?nfO{ xl/tu[x Uof; pT;h{gdf 
kz'kG5Lsf] e"ldsfsf] ljifodf ;}4flGts tyf Jojxfl/s 1fg x'g ;s]df oL Uof; pT;h{g 
lgoGq0f ug{ ;lhnf] x'G5 . jfo'd08ndf kfOg] gf} yl/sf xl/tu[x Uof;x?dWo] s[lif sd{af6 
pT;h{g x'g] d'Vo tLg k|sf/sf Uof;x?– -!_ sfa{g8fO{cS;fO8, -@_ ldy]g, / -#_ gfO6«; 

cS;fO8 kb{5g . oL Uof;x? pT;h{gsf] P]ltxfl;s k[i7e"ld tyf jfo'd08ndf /xg] hLjg 
cjlw tflnsf–# df pNn]v eP cg';f/ 5M 

tflnsf–#M jfo'd08ndf kfOg] k|d'v tLg xl/tu[x Uof; / logsf] k|j[lQ 

xl/tu[x Uof;
cf}Bf]lusLs/0f 

cufl8
cf}Bf]lusLs/0f k5fl8

hLjg cjlw 

-jif{_

;g !((* ;g @))%

sfa{g8fO{ cS;fO8 -kL=kL=Pd=_ @*) #^^ #&( !)

-@_ ldy]g -kL=kL=aL=_ &!% !&^=# !&&$ !))

-#_ gfO6«; cS;fO8 -kL=kL=aL=_ @&) #)& #!( !)))

If]qut xl/tu[x Uof;sf] pTkfbg
;+;f/e/sf] xl/tu[x Uof; pTkfbgsf] cj:yfnfO{ x]bf{ s[lif If]qsf] lx:;f !@=%Ü / To;df 
kz'kG5Lsf] of]ubfg sl/a !*Ü dfq /x]sf] kfOG5 . ;a}eGbf a9L !^=*Ü xl/tu[x Uof; 

cf}Bf]lus If]qaf6 pT;h{g x'G5 -tflnsf !_ . o;af6 xl/tu[x Uof; pTkfbgdf s[lif If]qsf] 
e"ldsf cf}Bf]lus b]zx?n] ;f]r] h:tf] 5}g eGg] k|i6 x'G5 . kz'n] kfrg lqmof / dnd"q u/L 

b'O{ ;|f]taf6 Uof; pT;h{g u5{g . pu|fpg] kz'sf] k]6 -?d]g, /]l6s'nd / 7"nf] cfGb|f_ df 
ldy]g pT;h{g ug]{ Methanogen AofS6]l/ofx? a:5g h;sf] sf/0fn] pu|fpg] kz'n] ldy]g 
Uof; pTkfbg u5{g . xl/tu[x Uof;dWo] ldy]g Uof; !*Ü dfq eP klg of] Uof;sf] pT;h{g 

lgoGq0fdf 7"nf] rf;f] /fVg] ul/G5 lsg ls of] Uof;n] k[YjLsf] cf]hf]g ;txdf Iflt k'of{p5 . 

kz'kfng If]qaf6 pTkfbg x'g] d'Vo xl/tu[x Uof;x? 
-!_ sfa{g8fO{cS;fO8
sfa{g 8fOcS;fO8 b'O{ efu clS;hg / Ps efu sfa{g ldn]/ ag]sf] x'G5 . k|fs[lts ?kdf 
of] Uof; s'g} h}ljs kbfy{ Ifo jf bxg x'bf, :jf;–k|:jf; ubf{ / cfunfuL x'bf pT;h{g eO{ 
jfo'd08ndf k'U5 . jfo'd08ndf sfa{g 8fOcS;fO8sf] dfqf ;g\ !&)) cufl8 sl/a @&) 
lk=lk=Pd= lyof] . t/, xfn o;sf] ;3gtf a9]/ sl/a #() lk=lk=Pd k'u]sf] 5 . 
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-@_ ldy]g 
ldy]g OGwgsf] ?kdf k|of]u ul/g] Ps /+uxLg, uGwxLg / ;lhn} aNg] Uof; xf] . uf]a/Uof; 
KnfG6, kmf]x/sf] y'k|f] cflbaf6 lg:sg] Uof; ldy]g xf]  . ldy]g Uof; k|fs[lts ?kdf klg 
kfOG5 . Pp6f sfa{g / rf/j6f clS;hgsf] c0f' ldn]/ ag]sf] of] Uof; yf]/} dfqfdf xfdLn] 

km]g]{ :jf;df klg kfOG5 . jfo'd08ndf k'Ug] ldy]gsf d'Vo ;|f]tx?df -!_ l;d;f/, -@_ wld/f, 
-#_ ;d'b|, -$_ ag:klt / -%_ kz'x? k|d'v x'g . 

jftfj/0fdf ldy]g pT;h{g ug]{ oL ;|f]tnfO{ -!_ k|fs[lts / -@_ dfgjhGo u/L b'O{ ;d"xdf 
af8\g ;lsG5 . ldy]g pT;h{gdf k|fs[lts ;|f]tsf] of]ubfg #)Ü / dfgjhGo ;|f]tsf] lx:;f &)
Ü /x]sf] 5 . 3/kfn'jf kz'af6 sl/a !*–@@Ü ldy]g pT;h{g x'G5 t;y{ 3/kfn'jf kz'af6 x'g] 
ldy]g pT;h{gnfO{ lgoGq0f ug{ ;s]df jftfj/0f ;kmf /fVg 7"nf] ;xof]u k'U5 . jftfj/0fdf hfg] 
&%Ü ldy]g kz'sf] kfrg k|0ffnLaf6 pT;h{g x'G5 . 

xl/tu[x Uof;x?dWo] ldy]g Ps vt/gfs Uof; xf] . ldy]g Uof;sf] j[l4b/ c? Uof;sf] 
t'ngfdf w]/} 5 . hnjfo' kl/jt{g x'g'df ldy]gn] k|ToIf / ck|ToIf u/L b'O{ k|sf/n] k|efj kf5{ 

/ o;n] cf]hf]g txdf 7"nf] Iflt k'of{p5 . 

-!_ k|ToIf k|efj -Direct Impact_M Upper troposphere / Lower troposphere df Infra–
red energy / chlorine sf] k|ltlqmof x'G5 h;n] cf]hf]g ;txdf Iflt k'Ub5 / ;"o{af6 
cfPsf] OGk|mf/]8 ls/0f l;w} k[YjLdf cfO{ k[YjLsf] tfkqmd a95 . 

-@_ ck|ToIf k|efj -Indirect Impact_M ldy]gn] Stratospheric If]qsf] jftfj/0fdf Carbon 
dioxide / Stratospheric methane sf] aLrdf k|ltlqmof x'G5 / stratospheric methane 
sf] Snf]l/g;Fu k|ltlqmof x'bf Hydrochloric Acid aG5, h;af6 Snf]l/g / Snf]l/g 
cS;fO8 aG5g h;n] cf]hf]g ;txnfO{ Iflt k'Ub5 . 

-#_ gfO6«; cS;fO8 
of] Uof; gfO{6«f]hgsf b'O{ c0f' / clS;hgsf] Ps c0f' ldn]/ ag]sf] x'G5  . ljZjJofkL 
tfkqmd j[l2df gfO6«; cS;fO8sf] klg 7"nf] e"ldsf 5 . of] Uof;sf] ;|f]tx?– -!_ hldg, 
-@_ kz'kG5Lsf] dnd"q, -#_ vlgh OGwgsf] bxg, -$_ h}ljs gfO{l6«s Pl;8 -HNO3_ cflb 
kb{5g . jg tyf r/g If]q df;]/ v]tLsf] nflu hldg tof/ ubf{ pT;h{g eO{ gfO6«; cS;fO8 

jfo'd08ndf hfG5 . cGg afnLdf k|of]u x'g] /f;folgs dndf gfO6«f]hg kfOG5 / of] gfO6«; 
cS;fO8sf] d'Vo ;|f]t xf]  . gfO6«; cS;fO8sf] cf};t ;3gtf )=@ b]lv )=# k|ltzt k|lt 
jif{sf b/n] j[l2 e}/x]sf] 5 . 

-$_ cf]hf]g 
cf]hf]g clS;hgsf] tLg c0f' ldn]/ ag]sf] cl:y/ ;fy} laiffn' Uof; xf] . of] xl/tu[x Uof; 

xf]  . cf]hf]gsf] kftnf] txn] ;"o{af6 cfPsf] cN6«f EjfOn]6 ls/0fnfO{ k[YjLdf l5g{ glbO{ 

Jofj;flos kz'kfng / xl/tu[x Uof; pTkfbgM 
cGt/;DaGw / kg]{ c;/x?
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cGtl/Ifdf g} lkmtf{ k7fFp5 . k|fs[lts ?kdf cf]hf]g cN6«f EjfOn]6 ls/0fx?sf] ;xof]un] 
jfo'd08nLo clS;hgsf c0f'x?aLr /f;folgs k|ltlqmof eO{ aG5 . o;sf] lgdf{0f cf]hf]g tx 
/ jfo'd08nsf] tNnf] efudf x'G5 . xfjfnfO{ tfhf agfpg, kfgLnfO{ ;'4 ug{ tyf cf}Bf]lus 
kmf]x/nfO{ pkrf/ ug{ of] Uof;sf] k|of]u x'b} cfPsf] 5 . jfo'd08ndf kfOg] cf]hf]g :yfgsf] 

cfwf/df c;n / v/fa b'a} x'g] u5{ . tNnf] efu jf lgDg d08ndf kfOg] cf]hf]g jfo' k|b"ifs 
xf], h;n] dfgj :jf:Yo, jg:kltsf] ;fy} cGo w]/} j:t'df c;/ ub{5 . of] g} zx/L w'jf 
-Urban Smoke_ sf] d'Vo 36s klg xf] . k[YjLsf] ;txaf6 !% b]lv @) ls=dL= 6f9f cf]hf]g 
;tx aG5 . 

Xofnf]h]go'Qm Uof;x? -Halogen–containing gases_
Xofnf]h]g ;d"x cGtu{t nf]l/g, Nsf]l/g / cfof]l8g ePsf tTj tyf of}lusx?nfO{ 

/flvG5 . Xofnf]h]go'Qm Uof;x? w]/} ePtf klg -!_ Snf]/f]nf]/f] sfa{g, -@_ xfO8«f] Snf]/f]nf]/f] 
sfa{g / -#_ xfO8«f]nf]/f] sfa{g d'Vo x'g . 

jfo'd08ndf Snf]/f]nf]/f] sfa{g $% b]lv !)) jif{;Dd /xg ;S5 eg] xfO8«f] Snf]/f]nf]/f] 

sfa{g ! b]lv !* jif{;Dd / xfO8«f]nf]/f] sfa{g @&) jif{;Dd /xg ;S5 . xl/tu[x Uof;x? 
jfo'd08ndf w]/} jif{;Dd /xg ;Sg] ePsf]n] kz'kfng Joj;fodf logsf] k|efj nfdf] cjlw;Dd 

kg{ ;S5 . t;y{ oL Uof;x?sf] pT;h{g sd ug{ ;/f]sf/jfnf ;a} lg/Gt/ nfUg' kg]{ b]lvG5 . 

%= Jofj;flos kz'kfngn] jftfj/0fdf kfg]{ c;/
%=! Jofj;flos kz'kfngn] jftfj/0fdf kfg]{ ;sf/fTds c;/
pGgt tl/sfaf6 Jofj;flos kz'kfng ubf{ s[ifssf] cfly{s x}l;otdf ;'wf/ cfpg] ePsf]n] –

yy kz'kfngsf nflu hnjfo' kl/jt{g cg's"lnt uf]7, vf]/ lgdf{0f ug{ ;S5g . 

yy hnjfo' kl/jt{gsf] k|efj ;xg ;Sg] kz'sf] hft lsg]/ kfNg ;dy{ x'G5g . 
yy kz'sf nflu kf]lifnf] cfxf/f pTkfbgdf nufgL ug{ ;S5g . 
yy kz'kG5LnfO{ /f]ux? lj?4 EoflS;g nufpg ;S5g . 
yy b'w tyf b'Uw kbfy{sf] e08f/0fsf] nflu lr:ofg ;'ljwfx?sf] lgdf{0f ug{ ;S5g . 

t;y{, Jojl:yt kz'kfngn] jftfj/0fdf ;sf/fTds k|efj kfb{5 . 

%=@ Jofj;flos kz'kfngn] jftfj/0fdf kfg]{ gsf/fTds c;/ 
Jofj;flos kz'kfngn] yk k|ljlw / nufgLsf] dfu ub{5  . t/, ul/a b]zdf of] ;Dej 
gx'bf hnjfo' kl/jt{gsf k|efjn] Jofj;flos kz'kfng c;kmn x'g ;S5 . 

%=@=! k|efj Go"gLs/0f pkfox? 
Jofj;flos kz'kfngaf6 pT;h{g x'g] ldy]g Uof;n] hnjfo' kl/jt{gdf 7"nf] e"ldsf v]Ng] 
ePsf]n] lgDg cg';f/sf] ljlw ckgfO{ To;nfO{ lgoGq0f ug{ ;lsG5M
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-!_ 	sd ;+Vofdf a9L pTkfbg lbg] kz' kfNg]M Jofj;flos kmfd{x?n] sd ;+Vofdf t/ a9L 
pTkfbg lbg] kz' kfNg] Joj:yf ug{ ;s]gg eg] xl/tu[x Uof; pT;h{gdf s6f}tL ug{ 
;lsb}g -Sejiab, et al 2012_, 

-@_ 	cfxf/fsf] krgzLntfdf ;'wf/ ug]{M :yfgLo :t/df pKnAw ljleGg cfxf/fhGo ;fdu|LnfO{ 
l;kmfl/z u/] cg';f/sf] dfqf ldnfO{ ;Gt'lnt v'/fs tof/ kf/L v'jfpbf cfxf/fsf] 
krgzLntf j[l4 eO{ ldy]g Uof;sf] pT;h{gdf sdL cfp5 . pu|fpg] kz'sf] cfxf/fdf 
UMMB sf] k|of]u u/]df k]6af6 pT;h{g x'g] ldy]g Uof;nfO{ @% k|ltzt;Dd 36fpg 
;lsg] b]lvPsf] 5 . g]kfndf kfOg] x/f]{, a/f]{ hftsf 8fn] 3fF;sf] :ofpnfnfO{ k|lt kz' 

b}lgs @ s]=hL=sf b/n] cfxf/fdf k|of]u u/]df k]6df pT;h{g x'g] ldy]g Uof;nfO{ @) 
k|lt;t;Dd 36fpg ;lsg] s'/f cg';Gwfgn] k'li6 u/]sf] 5 . 

	 sf];] eGbf csf];] 3fF;sf] v'/fsn] k]6df @* k|ltzt eGbf a9L ldy]g pT;h{g ug]{ u/]sf] 
kfOPsf] 5 . t;y{, ldy]g sd pT;h{g ug{sf] nflu klg kz'sf] v'/fsdf sf];] 3fF; 
;dfj]z x'g' h?/L 5 . kz'sf] cfxf/fdf a9L bfgf k|of]u ePsf] 5 eg] ldy]g Uof; 

pT;h{g sd x'G5 t/ pu|fpg] kz'nfO{ a9L bfgf v'jfpg ;lsGg . bfgf a9L v'jfPdf 
k]6sf] kL=Pr= PsfPs 36L ?d]gsf AofS6]l/of d5{g / kfrg k|0ffnLdf ;d:of pTkGg 

x'G5 . 
-#_ 	k]6sf hLjf0f'x?df kl/jt{gM kz'sf] k]6df ePsf clS;hg lagfg} afFRg ;Sg] ldy]g 

pTkfbg ug]{ k|f]6f]hf]jfnfO{ x6fO{ lbg' k5{, h;n] ubf{ ?d]gdf Uof; aGb}g / ldy]g 

pT;h{g 36\5 . 
-$_ 	v'/fsdf PlG6afof]l6ssf] k|of]uM v'/fsdf Polyether Ionophores -Antibiotic_ sf] 

kof]u ugf{n] ldy]g pTkfbg ug]{ hLjf0f'sf] ;+Vof lgoGq0f x'G5 / ldy]g pTkfbg sd 
x'G5 . o:tf PlG6afof]l6sdf Monensin / Lasalocid k5{g h'g Ruminal fermentation 
sf modifier x'g . 

-%_ 	v'/fsdf af];f]sf] k|of]u M cfxf/fdf Unsaturated Fatty Acid -UFA_ h:t} Linoleate 
/ Linolenate sf] k|of]u ul/Pdf To;n] methanogenesis k|lqmofnfO{ 36fp5 / ldy]g 
pTkfbg klg sd x'G5 . 

-^_ 	x]nf]h]gf6]8 ldy]g Pgfnf]uf;sf] k|of]uM Snf]l/g]6]8 ldy]g Pgfnf]U; Chloroform, Carbon 
Tetrachloride / Methylene chloride n] ?d]gdf ldy]g pTkfbg u/fp5g . ljleGg 
x]nf]h]gf6]8 ldy]g Pgfnf]ux?dWo] Bromochloromethane -BCM_ ;a} eGbf /fd|f] 

dflgG5 h;n] ?d]gdf ePsf] v'/fssf] kmfOa/ krfpg s'g} gsf/fTds e"ldsf v]Nb}g . 
-&_ 	h]g]l6s OlGhgLol/+u 6'N;sf] k|of]uM cfhef]nL h]g]l6s OlGhgLol/+u 6'N;sf] k|of]u u/]/ 

ljz]if lsl;dsf AofS6]l/ofsf] ljsf; ug]{ k|ljlw klg pknAw 5 h;n] ?d]gdf x'g] kfrg 
lqmofnfO{ ;xof]u u5{ h;n] ubf{ ldy]g pTkfbg ug]{ AofS6]l/ofsf] ljsf;nfO{ /f]S5 . of] 
k|ljlw lgs} nf]slk|o eO/x]sf] 5 . 

-*_ 	kz' :jf:Yo / ;]g]6/L tl/sfM bL3{sfnLg /f]ux?n] kz'df x'g] ldy]g pT;h{gnfO{ ;xof]u 
u5{g . pbfx/0fM vf]/]t, 6L=aL= h:tf /f]u nfUgfn] kz'sf] kfrgzlQm 36\5 / k]6df ldy]g 

Jofj;flos kz'kfng / xl/tu[x Uof; pTkfbgM 
cGt/;DaGw / kg]{ c;/x?
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Uof;sf] pTkfbg a95 . t;y{ kz'x?sf] /fd|f] :jf:Yo Joj:yfkgn] ldy]g Uof; pTkfbg 
36fp5 . 

-(_	 a9L pd]/sf kz' x6fpg]M Jofj;flos kz'kfng ul/g] kmfd{sf a9L pd]/sf kz'nfO{ sd 
pd]/sf kz'n] lj:yfkg ug]{ ug{'k5{ lsg ls sd pd]/sf kz'n] v'/fssf] /fd|f] ;b'kof]u 

u5{g / OG6]l/s ldy]g pTkfbgdf s6f}tL x'G5 -Prasad CS et al , 2012_ . 
-!)_ dnd"qaf6 pT;h{g x'g] xl/tu[x Uof; lgoGq0fM kz'sf] uf]a/ / u'O7f klg ldy]g Uof;sf 

;|f]t x'g . kz'sf] uf]a/ jf u'O7faf6 slt ldy]g pT;h{g x'G5 eGg] s'/f slt uf]a/ jf 
u'O7f pknAw 5 eGg] s'/fdf e/ k5{ . Ps s]=hL= uf]a/sf] y'k|f]af6 -DM_ ! u|fd ldy]g 

lg:sG5 / o; lx;fan] Ps joZs kz'af6 jif{df slt ldy]g Uof; pT;h{g x'G5 eGg] 
lgsfNg ;lsG5 . Ps s]=hL= 3fF;] cfxf/f kRbf @! u|fd ldy]g pT;h{g x'G5 . o:t} 

dnsf] y'k|f] v'nf /fv]df klg ldy]g Uof;sf] pT;h{g x'G5 . t;y{, uf]7]dn agfpg k|of]u 
x'g] vf8nnfO{ sfnf] Knfl:6sn] 5f]k]/ /fVg' k5{ . 

^= cg's"ng gLlt
g]kfn ;/sf/n] kz'kG5L k|jw{gsf] vfsf tof/ u/L ;f]sf] cfwf/df gLlt tof/ kf/]/ sfof{Gjogsf] 

yfngL u/]sf] 5 . oL gLltnfO{ rf/ vDa] gLlt elgPsf] 5 . oL gLltx? !M vf]/, uf]7 tyf 
cf>dsf] Joj:yf, @M pko'Qm hftsf kz'sf] pkof]u, #M kf]lifnf] cfxf/fsf] pkof]u / $M :jf:Yo 

tyf pkrf/sf] Joj:yf x'g . oL rf/} gLltnfO{ cfwf/ dfgL pGgt k|ljlwx?sf] ljsf; / cEof; 
ePsf] 5 . Jofj;flos kz'kfngdf nufgL a9L x'g] ePsf]n] of] nufgLaf6 k|ltkmn lngsf] 

nflu ;/sf/n] lnPsf] rf/ vDa] gLltsf] cg';/0f ub}{ hnjfo' kl/jt{g cg's"lnt k|ljlwx? 

ckgfpg' h?/L 5 h'g lgDgfg';f/ x'g ;S5gM

-!_	 gLlt–!M vf]/ uf]7 tyf cf>dsf] Joj:yfM hnjfo' kl/jt{gsf] k|efj kz'df kg{af6 /f]Sg 
cfw'lgs uf]7sf] pkof]un] 7"nf] ;xof]u k'of{p5  . :yfg ljz]ifadf]lhd df]x8f ePsf] 

-t/fO{df pQ/–k"j{–blIf0f / kxf8df blIf0f–k"j{–klZrd df]x8f_ uf]7 agfpg' k5{ . blIf0f 
df]x8fsf uf]7x? kfl/nf x'G5g / udL{df vf; u/L t/fO{df pQ/ kms]{sf uf]7x? zLtn 

x'G5g . k|v/ udL{ x'g] t/fO{ e]sdf udL{ tyf xfjfx'/Laf6 arfpg ‰ofDd kft ePsf 
?vx? /f]Kg' k5{ . Jofj;flos kz'kfngdf pko'Qm cfjf;n] 7"nf] dxTj /fVb5 . 

-@_ 	gLlt–@M pko'Qm hftsf] pkof]uM cfg} b]zdf ljsl;t, a9L 708L / udL{ ;xg ;Sg] 
vfnsf kz'sf hftx? kfNg] . h:t}M h;L{ j0f{z+s/ ufO{, af]P/ j0f{z+s/ afv|f, kfv|Laf; 
sfnf] a+u'/ / lul//fhf s'v'/f  . oL hftn] :yfgLo cfxf/fsf] /fd|f] ;b'kof]u u5{g / 
oLaf6 ldy]g Uof;sf] pT;h{g klg sd x'G5 . 

-#_	 gLlt–#M kf]lifnf] cfxf/fsf] pkof]uM ;Gt'lnt cfxf/fsf] k|of]u ug]{ / k/fn 9f]8df cfwfl/t 
kz'kfng ubf{ UMMB sf] k|of]u ug]{ Joj:yf ldnfpg' k5{ . o;n] ubf{ v'/fssf] /fd|f] 
;b'kof]u x'G5 / ldy]g Uof; pT;h{gdf @!Ü ;Dd sdL cfp5 . kz'df afFemf]kg 36L 

sd} kz'af6 klg a9L pTkfbg / a9L kmfObf lng ;lsG5 . 
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-$_ 	gLlt–$M :jf:Yo tyf pkrf/sf] Joj:yfM /f]uL kz'af6 a9L ldy]g pT;h{g x'G5 . t;y{ 
kz' la/fdL x'gaf6 /f]Sg ljleGg /f]ux? lj?2 EoflS;g nufpg' k5{ . 

oL gLltx?sf] canDjgn] Jofj;flos kz'kfngnfO{ hnjfo' kl/jt{gsf] c;/af6 arfpg 
;lsG5 / kz'kfngaf6 a9L kmfObf klg lng ;lsG5 . 

&= lgisif{ 
g]kfndf vf; u/L ufO{, e};L, afv|f, a+u'/ / s'v'/fkfng Jofj;flos alg/x]sf] 5 . a9L pTkfbg 
lng pGgt hftsf kz'x? kfNg ;'? ul/Psf] 5 h;sf] cfxf/f ;Gt'lnt x'g g;s]df a9L 

ldy]g / sfa{g8fO{cS;fO8 pT;h{g x'G5 . kz'af6 pTkflbt sfj{g af]6 la?jfn] lng] ePsf]n] 
jftfj/0fdf Iflt k'Ub}g t/ pT;lh{t ldy]gn] cf]hf]g txdf Iflt k'of{p5 . Iflt k'u]sf] cf]hf]g 
txaf6 ;'o{sf Infra–Red rays l;w} k[YjLdf cfpg] ePsf]n] k[YjLsf] tfkdfgdf j[l4 x'G5 . sd 
v'/fsdf a9L pTkfbg lbg] hft, pu|fpg] kz'sf] k]6df ePsf k|f]6f]hf]jf x6fpg] vfnsf] v'/fs 
/ ldy]gf]h]g]l;; sfo{nfO{ lg?T;flxt ug]{ vfnsf 3fF;sf] k|of]u / Jofj;flos ?kdf kflnPsf 

kz'nfO{ lg/f]uL cj:yfdf /fVg;s]df o:tf kz'af6 pT;h{g x'g] xl/tu[x Uof;nfO{ Go"gLs/0f 
ug{ ;lsG5 . Jofj;flos kz'kfngaf6 dnd"q klg k|fKt x'g] ePsf] / dnd"q klg xl/tu[x 
Uof;sf] ;|f]t ePsf]n] pT;lh{t dnd"qsf] plrt Joj:yfkg x'g klg h?/L 5 . 

;Gbe{ ;fdu|L
MoALD 2078.Livestock Census, Krishi Diary.
Prasad, C.S , Sejian V, Malik R.K and Bhatta Raghavendra 2015.Enteric and excre-

ment methane from livestock status, challenges and opportunities for mitiga-
tion.In: International Training Program: Livestock methane and climate change: 
Recent Advances in methane estimation and amelioration strategies.ICAR,FAO, 
New Zealand.Pp 5-12.

Upreti, C.R 2011.Green House Gass (GHG) Production From Ruminant Animal- 
Management Strategies for Reduction In: Proceeding Climate Change: Live-
stock Sector Vulnerability and Adaptation in Nepal.Rdts: T.B.Gurung and I 
Wright.

Jofj;flos kz'kfng / xl/tu[x Uof; pTkfbgM 
cGt/;DaGw / kg]{ c;/x?
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8f= bf]h/fh vgfn, kLPr\=8L=1

tLj| ¿kdf dfgj hg;+Vof j[l4 eO{/x]sf Pl;of / clk|msf dxfb]zx?sf w]/}h;f] ljsf;f]Gd'v 

b]zx¿ vfB c;'/Iffsf] ;d:ofaf6 u|:t 5g . To;dfly ;du| a|Dxf08df hnjfo' kl/jt{gn] 
vfB ;'/Iff, vfB :jR5tf / lbuf] hLljsf]kfh{gdf kfl//x]sf k|ToIf c;/x? k|d'v lrGtfsf 
ljifox? ePsf 5g . ljZj tfkdfg j[l4 -Global warming_ sf sf/0f s[lif pTkfbsTj / 
h}ljs ljljwtfsf] ;+/If0fdf r'gf}tLx? ylkg'sf] cnfjf vfB ;'/Iff;Fu k|ToIf jf ck|ToIf ¿kdf 

;DalGwt w]/} kz'kG5Lsf k|hfltx¿ ljleGg vfn] /f]usf] rk]6fdf k/]sf 5g . cf};t tfkqmd 

j[l4n] k/hLjLx¿sf] hLjg rqmdf dfq geO{, ljleGg ;"Id /f]uf0f'x? h:t}M OGn'PGhf efO/; 
af]Sg] ;fOa]l/oflt/af6 hf8f] 5Ng cfpg] cfk|jf;L r/fx¿sf] :yfgfGt/0fdf klg 7"nf] k|efj 
kf/]sf] 5 . o; n]vdf g]kfnsf] Pp6f s[lif cg';Gwfg s]Gb|df ljut Ps bzsdf /]s8{ ul/Psf] 
tfkqmdsf] ljZn]if0faf6 Unf]an jfld{ªsf] cf]hf]g k|j[lQnfO{ bzf{pg sf]lz; ul/Psf]5 . hnjfo' 

kl/jt{gn] /f]uf0f'x¿sf] hLjg rqm, k|hgg / cl:tTj jf ck|ToIf ¿kdf pgLx¿sf] jf;:yfgnfO{ 

c;/ u/]/ k|ToIf ¿kdf ltgLx¿ cjl:yt jftfj/0fnfO{ k|efj kfg{ ;S5 / pgLx¿sf] clGtd 
cj:yfdf klg kl/jt{g Nofpg ;Sb5 . cGtdf, o; n]vdf cg's"ngsf pkfox¿ ;"rLj4 ug{'sf 

;fy} hnjfo' kl/jt{gdf of]ubfg k'¥ofpg] xl/tu[x Uof;x¿sf] pT;h{gdf a9f]Q/L ug{ kz'hGo 
pBf]ux¿n] s;/L e"ldsf v]ln/x]sf 5g eGg] af/]df klg 5nkmn ug]{ k|of; ul/Psf] 5 . 

kl/ro
kl5Nnf] 8]9–b'O{ bzs otf k[YjLdf ePsf] tfkdfg j[l4, ck|Toflzt df};dL km]/abn, ;d'Gb|L 
;txsf] j[l4 / cltj[li6, cgfj[li6 h:tf 36gfx¿n] hnjfo' kl/jt{gsf] k|efj ljZjsf clwsf+z 
efux?df :ki6 ?kdf b]lvg yfn]sf 5g . r}t–j}zfvlt/ km'Ng] nfnLu'/fF; df3–kmfNu'0fdf 

1	  lgb]{zs, Livestock and Fisheries Research, g]kfn s[lif cg';Gwfg kl/ifb . 	

kz'kfngdf hnjfo' kl/jt{gsf 
k|efjx¿ / cg's"ngsf pkfox¿
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km'Ng], udL{ 7fFpdf b]lvg] nfdv'§]x? pRr kxf8 tyf lxdfnL e]ult/ klg kfOg yfn]sf 5g . 
xfn b]lvPsf o:tf w]/} kl/jt{gn] dfgj / kz'kG5Ldf gofFF vfnsf /f]ux¿sf] pbo x'g dbt 
ul//x]sf 5g . hf8f] ofd / n]s–n]sdf nfdv'§], plkofF, e';'gf h:tf /f]ujfxs e]S6/x? / 
afnLgfnLsf sL/fx¿sf] k|sf]k a9\gfn] h}ljs ljljwtf / vfB ;'/Iff vt/fdf k/]sf] 5 . hnjfo' 

kl/jt{g eg]sf] tfkqmdsf] j[l4 dfq geO{ alnof] t"kmfg k|0ffnL, ef/L jiff{ x'g] 36gfx¿sf] 
a9\bf] cfj[lQ / lj:tfl/t ;'Vvf cjlwx¿ ;dflji6 ePsf] ;du| c;/nfO{ hgfpFb5  . oL 
kl/jt{gx¿n] vfB pTkfbg, vfB ;'/Iff / vfB :jR5tfdf k|efj kf5{ . ck|Tofl;t jiff{ / 
;'Vvfn] afnLgfnLsf] j[l4 b/df / pTkfbsTjdf tTsfn k|efj kf5{ h;n] kz'kG5Lsf] bfgf / 

rf/fsf] z[+vnfnfO{ klg k|ToIf ?kn] c;/ ub{5 . 

hnjfo' kl/jt{gsf c;/x?n] vf]/]t, gLnlha|], clk|msg :jfOg lkmj/, Pleog OGn'PGhf, j]:6 
gfOn efO/; tyf hfkflgh OG;]nfOl6; h:tf jLiff0f'hGo kz' /f]ux? km}ln/x]sf 5g . gofFF–

gofFF 7fFpdf nfdv'§], e';'gf, plkofF h:tf e]S6/x?sf] af;:yfg ;/fO{n] klg gLnlha|], j]:6 

gfOn efO/;, hfkflgh OG;]nfOl6; h:tf jLiff0f'hGo kz' /f]ux? km}ln/x]sf x'g . cTolws 
lr;f] / tftf]n] /f]ux¿ lj?4 n8\g] hgfj/sf] zlQmnfO{ sdhf]/ agfp5  . kz' /f]ux¿n] 
kz'kfng Joj;fox¿nfO{ d'Vo u/L tLg k|sf/n] c;/ ub5{g / ul/a dflg;sf] hLjgofkgnfO{ 
emg\ si6s/ agfpF5g – -s_ kz'wgsf] pTkfbsTj 36fP/, -v_ ul/a dflg;x¿sf] hf]lvd 

a9fP/ / -u_ ;fgf ls;fgx¿sf] ahf/ kx'Frdf afwf k'¥ofP/ . blIf0f k"j{ Pl;ofdf x]lNdGy 

gfdsf] uf]nf] h'sfn] e]8fsf] j[l4 b/df @%Ü sdL NofO/x]sf] 5 eg] afv|fsf] j[l4 b/df @#Ü 
b]lv ^#Ü ;Dd x|f; NofPsf] 5 . klZrdL s]Gofdf nueu @%Ü 3/kl/jf/ kz' /f]usf sf/0f 

ul/aLdf k/]sf lyP -De Leo, @))(_  . g]kfndf klg ;+qmfds kz' /f]ux¿n] nueu @#) 
ldlnog cd]l/sL 8n/sf] jflif{s gf]S;fg ug]{ cg'dfg 5 -Shrestha et al=, @))(_ . 

hnjfo' kl/jt{g ;DaGwL cGt/;/sf/L Kofgn -IPCC, @))&_ n] kl5Nnf] ztfAbLdf ljZjsf] 
cf};t tfkqmddf )=&^ l8u|L ;]lN;o;n] j[l4 ePsf] / ;g\ @)%) ;Dddf tfkqmd @ l8u|L 

;]lN;o;n] a9\g] cg'dfg u/]sf] 5, h;n] cGttM ;d'b|sf] ;tx a9\g], lxdgbLx¿ nf]k x'g] 
/ jiff{sf] 9fFrfdf 7"nf] kl/jt{g cfO{ u|fdL0f If]qsf] pTkfbg IfdtfnfO{ c;/ ug]{ -Taufur et 
al=, @))*_ tTYox? cf}NofOPsf] 5 . r/d df};dL 36gfx?n] /f]usf] hf]lvd a9fpg dbt 

ub{5g . v8]/Ln] :jR5tf 36fp5 / s'kf]if0f lgDTofpF5 ha ls af9Ln] lkpg] kfgL b"lift 
kfb{5 . tfkqmddf x'g] kl/jt{g, jiff{ / r/d df};dL 36gfx¿df ePsf] j[l4n] vfBfGg pTkfbg 
/ vfB ljt/0f k|0ffnLdf kl/jt{g Nofpg] / kLl8tx¿sf] qmozlQmdf kl/jt{g Nofpg] ;Defjgf 
klg x'G5 . 

g]kfndf hnjfo' kl/jt{gsf] kl/b[Zo
g]kfndf kz'kG5L If]qdf hnjfo' kl/jt{g ;DaGwL cg';Gwfg sfo{x? pNn]Vo ?kdf x'g ;s]sf 

5}gg . nfdf] /fhg}lts ;ª\qmd0f, j}1flgs jftfj/0fsf] cefj / cg';Gwfgstf{x¿df ljBdfg 

kz'kfngsf hnjfo'd}qL k|ljlw tyf ckgfOPsf cEof;x?
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pTk|]/0ffsf] sdL /x]sf] 5 eg] hnjfo' kl/jt{g;Fu h'Wg] pko'Qm ;/sf/L gLltsf] klg cefj 
/x]sf] 5 . g t s'g} Jojl:yt cg';Gwfg sfo{ ul/Psf] 5, g t hgfj/ / dflg;df b]lvPsf 
/f]usf 36gf;+u ;DalGwt df};dL tYof+ssf] ljZn]if0f ul/Psf] 5 . 

Unf]an jfld{+usf] sf/0f k/hLjL / ;+qmfds /f]ux¿sf] pbo x'g] ;DaGwdf w]/} l;4fGtx¿ 

cufl8 ;fl/Psf] 5 . ljZjJofkL :t/df uDeL/ ;fdflhs–cfly{s k|efj kfg]{ gofFF kz' /f]ux¿, 

Highly Pathogenic Avian Influenza -HPAI, H5N1_, Swine Flue -H1N1_, SARC–
Corona Virus, clk|msg :jfOg lkmj/, nDkL l:sg l8lhh / gLnlha|] h:tf klxn] slxNo} 
l/kf]6{ gul/Psf] /f]ux? xfnsf lbgx¿df :yflkt eO;s]sf] cj:yf 5 . To:t} ut bzsb]lv 
Snfl;sn :jfOg lkme/ -CSF_ klg b]vf kl//x]sf] 5 . s]xL klxn] lrtjg / cf;kf;sf 
If]qdf @% hgfeGbf a9L dflg;sf] Hofg lnPsf] 8]+u'sf] k|sf]k ;lxt kz' tyf dflg;df w]/} 

ckl/lrt / l/kf]6{ gul/Psf /f]ux¿ g]kfnsf ;x/L / u|fdL0f If]qdf nfdf] ;dob]lv cl:tTjdf 
/x]sf] cg'dfg ul/Psf] 5 . 

s[lif cg';Gwfg s]Gb| kfv|Laf;df ;g\ @))! b]lv @))( ;Dd ;a}eGbf lr;f] dlxgf hgj/Ldf 
/]s8{ ul/Psf] tfkqmd k|f]kmfOnn] -lrq !_ Go"gtd jflif{s cf};t tfkqmddf j[l4 ePsf] k'li6 

u/]sf] 5 . cfwf/ jif{ ;g\ @))! sf] t'ngfdf jif{ @))( df Go"gtd jflif{s cf};t tfkqmd ! 
l8u|L ;]lN;o;n] a9]sf] kfOPsf] 5 -Khanal et al=, 2010_ . 

lrq != s[lif cg';Gwfg s]Gb|, kflv|af;df @))! b]lv @))( ;Dd hgj/L dlxgfdf /]s8{ ul/Psf] 
cf};t Go"gtd tfkqmdsf] k|j[lQ

g]kfndf xfOnL Kofyf]h]lgs Pleog OGn'PGhf -HPAI_ sf] klxnf] k|sf]k emfkf lhNnfsf] 
sfs/le§fdf hgj/L !^, @))( df / bf];|f] k|sf]k kf]v/f gu/kflnsfsf] 3f/Lkf6g If]qdf 
hgj/L @^, @)!) df ePsf] lyof] -Nirmal et al=, @)!)_ . hf8f] ofddf cf};t tfkqmd a9\b} 
uPsf sf/0f ;fOa]l/ofsf] hf8f] 5Ng Pl;ofnL dxfb]zsf] blIf0fL efudf cfpg] sof{+us'?+u 
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h:tf r/fx? pQ/L efult/} ;Lldt x'g] u/]sf] b]lvPsf] 5 . Unf]an jfld{ªsf] sf/0f oL ljleGg 
/f]ujfxs r/fx¿n] cTolws hf8f]af6 aRg w]/} 6f9fsf] blIf0flt/sf] ofqf ug{' kb}{g a? ;a}eGbf 
lr;f] x'g] hgj/L–km]a'|c/L dlxgfx¿df g]kfn / ltAatdf g} Gofgf] / cf/fdbfos xfjfkfgL kfpg 
;S5g . g]kfn / ltAatdf xfn}sf] xfOnL Kofyf]h]lgs Pleog OGn'PGhfsf] k|sf]knfO{ k|jf;L 

r/fx¿sf] p8fg dfu{ / c:yfoL af;:yfgdf cfPsf] kl/jt{g;Fu hf]l8Psf] dflgG5 . 

kof{j/0f / v]tLkftL k|0ffnLsf] cEof;df ePsf kl/jt{gx?n] ufO{j:t'x?df kfOg] lsgf{x¿sf 

k|hfltdf klg km]/abn ePsf] 5 . nlntk'/sf] n]n] If]qdf ul/Psf] 5f]6f] ;dosf] cg';Gwfgn] 
-@)!!_ jiff}{+b]lv b]lvPsf] Ixodid÷Rhicicephalus k|hfltsf] dN6Lxf]:6 lsgf{nfO{ qmdzM 
a'lkmn; dfOqmf]Kn; k|hfltsf] l;Ën xf]:6 lsgf{sf] k|hfltn] k|lt:yfkg u/]sf] kfOof] / ;f] 
sf/0fn] ubf{ t/fO{ / kxf8L If]qx¿df Ixodid÷Rhipicephalus dfly a'lkmn; k|hfltsf] k|e'Tj 
a9\g uO{ x]df]k|f]6f]hf]cg /f]ux¿ a9]sf] x'g ;Sg] b]lvof] . 

kz' /f]u / hnjfo' kl/jt{gsf] k|efjsf] ljZjJofkL kl/b[Zo
ljZj vfB tyf s[lif ;+u7g -FAO, @))^_ sf] l/kf]6{ cg';f/ nueu !*Ü cyf{t\ emG8} kfFr 
efusf] Ps efu xl/tu[x Uof; -GHG_ pT;h{gsf nflu kz'kfng If]q lhDd]jf/ 5 . df;', 
c08f / b'Uw pTkfbgsf] nueu x/]s r/0fdf hnjfo' kl/jt{g ug]{ Uof;x¿ jfo'd08ndf 

5f]l8G5g h;n] ubf{ df};d, tfkqmd / kof{j/0fsf] :jf:Yodf afwf k'Ub5 . sL6hGo -e]S6/ 
ag{_ /f]ux¿sf] s'g} ;Ldf gx'g] -Dufour et al=, @))*_ / To;dfly a9\bf] ljZjJofkL Jofkf/df 
x'g] ;fdfgx?sf] cf];f/k;f/;+u} nfdv'§], plkofF, h'd|f / ltgsf km'n, lnvf / Unf]an 
jfld{ªsf] ;+o'Qm k|efjn] gofFF 7fFpdf ;+qmfds /f]ux¿sf] lj:tf/ x'g] b]lvG5 . ;g @))%÷@))^ 
df blIf0f–k"jL{ PofnL b]zx¿df xfOnL Kofyf]h]lgs Pleog OGn'PGhf -HPAI H5N1_ k|sf]kn] 
!$) ldlnog 3/]n' r/fx¿sf] d[To' ePsf] lyof] h;sf] s"n cfly{s gf]S;fgL s/La !) 
lalnog cd]l/sL 8n/ -FAO/OIE, @))%_ ePsf] cg'dfg ul/Psf] lyof] . nuftf/sf] v8]/L 

jf af9Lsf] sf/0f pTkGg hnjfo' kl/jt{gsf] kl/0ffd :j¿k wfg v]tLdf cfPsf] kl/jt{gn] 
wfg v]tdf kflng] nfvf}+ xfF;x¿sf] ;+Vofdf ck|ToIf ¿kdf kl/jt{g eO{ xfF;sf] ;+Vofdf klg 
uDeL/ c;/ kg{;Sg] tYo cf}+NofO{Psf] 5 . hnjfo' kl/jt{gn] h+unL xfF;sf] ;+Vof, ljt/0f, 

;+/rgf / k|r'/tfdf kl/jt{g u/]/ 3/]n' / h+unL xfF;aLrsf] ;Dks{nfO{ ck|ToIf ¿kdf kl/jt{g 
ub{5  . o;sf] ;fy} hnLo / :ynLo s'v'/fx¿aLrsf] ;Defljt OGn'PGhf efO/; k|jfx 

-Gilbert et al=, @))*_ nfO{ k|f]T;fxg u/L gofFF dxfdf/L km}nfpg dbt ;d]t ub{5 . 

udL{sf] tgfjn] kz'kG5Lsf] :jf:Yo, j[l4b/ / k|hggdf k|ToIf / xfgLsf/s k|efj kb{5 eg] 
bfgfkfgL / r/gsf] u'0f:t/ / pknAwtfn] ck|ToIf k|efj kg{ ;Sb5 . oL k|efjx¿ ;dzLtf]i0f 
If]qx¿df ;a}eGbf a9L x'g] cg'dfg ul/Psf] 5 . cTolws lr;f], v8]/L, cTolws cfb{|tf jf 
tftf] h:tf r/d df};dL 36gfx¿n] ufO{j:t'df y'g]nf] / cGo hl6n /f]unfO{ cfqmd0f ug{ 

;xhtf k|bfg ug{ ;S5g . hnjfo' kl/jt{gaf6 kz'sf] :jf:Yo ljleGg lsl;dn] k|efljt x'g 

kz'kfngsf hnjfo'd}qL k|ljlw tyf ckgfOPsf cEof;x?
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;Sb5 . udL{ ;DaGwL /f]u / tgfj, r/d df};dL 36gfx¿n] ;[lht gofFF jftfj/0fdf kz' pTkfbg 
k|0ffnLdf kg]{ k|ToIf c;/ / e]S6/–hlgt ;+qmfds /f]ux¿sf] pbo o;sf pbfx/0f x'g . kz'sf 
w]/} /f]ux¿ lsgf{, nfdv'§], plkofF / lem+uf h:tf e]S6/x¿åf/f ;b{5g, h'g e]S6/x?sf] ljsf; 
/ lj:tf/ k|foM tfkqmd / cfb{|tfdf lge{/ x'G5 -Forman et al, @))*_ . e]8fafv|f, ufO{j:t' 

/ 3f]8fdf h'sf ;+qmd0fsf] bfo/f Jofks 5, h;sf] ljsf;sf r/0fx¿ klg hnjfo'hGo kl/
l:yltaf6 k|efljt x'G5g . 

ljZj tfkdfg Go"gLs/0f / vfB ;'/Iffsf] nflu cg's"ng 
:yfgLo:t/df s'g} JolQm jf ;+:yfn] PSn} ckgfpg] Go"gLs/0f / cg's"ngsf pkfon] hnjfo' 
kl/jt{gsf] ultnfO{ ;':t agfpg ;Sb}g t/, ljZjJofkL ¿kdf rflng] k|of;x?n] hnjfo' 
kl/jt{gsf] ultnfO{ sd ug{ ;S5 / o; u|xdf x'g;Sg] yk Iflt /f]Sg d2t ub{5 . lgDg sfo{ 

of]hgfx? ;kmn Go"gLs/0f / /fli6«o cg's"ng of]hgfsf] c+z x'g ;S5g, h;n] bL3{sfnLg 
¿kdf vfB ;'/Iff xfl;n ug{ k|ToIf jf ck|ToIf ¿kdf d2t ug]{5g M 

yy v8]/L, af9L / sL6 k|lt/f]wL hgfj/ / s[lif afnLx¿sf s8f -hardy_ k|hfltx¿sf] 
l;h{gf . g]kfn h:tf] b]zsf nflu of] cfkm}df 7"nf] r'gf}tLk"0f{ sfd xf] / h;sf nflu 
cg';Gwfg / ljsf;df 7"nf] nufgL ePsf] alnof] s[lif cg';Gwfg ;+:yf rflxG5 . 

yy cf}iflw / e]6]l/g/L EoflS;gx¿sf] ;d'lrt e08f/0f ;lxt hf]lvd Joj:yfkg . 

yy nfesf/L ;"IdhLjx¿ -k|f]afof]l6S;_ / la?jfdf cfwfl/t xa{n pTkfbgx? cfzfhgs 
dflgPsf 5g . g]kfn s[lif cg';Gwfg kl/ifb\n] u/]sf] cg';Gwfgn] klg UMMB v'jfpgfn] 
ldy]g pT;h{g sd ug{ ;lsg] b]vfPsf] 5 -Upreti et al=, @)!%_ . To:t} lxp+bdf x/f]{a/f]{ 
v'jfpgfn] ldy]g pT;h{g sd ug{ ;lsG5 . kz'kfng k|0ffnLsf nflu dxTjk"0f{{ r'gf}tL 
eg]sf] jftfj/0fLo k|efjx¿sf] Go"gLs/0f ug{' xf] . xfn}sf lbgx?df ul/Psf] cg';Gwfgn] 

pu|fpg] kz' rf}kfofx?sf] bfgfdf 3–nitrooxypropanol -3–NOP_ kmL8 of8Ll6e ldy]g 
pT;h{g sd ug{sf nflu ;a}eGbf cfzfhgs kfOPsf] 5 . 

yy r/g If]qdf 5xf/L k|bfg ug]{ vfnsf ?vx? nufpg] h;n] lx6 :6«];af6 arfpg dbt 

ub{5 . To:t} oyf]lrt :yfgdf vfg]kfgLsf] Joj:yf ug{' kb{5 . 

yy vfFrf]df k/]sf s[ifsx¿nfO{ n3' C0f pknAw u/fpg] . 

yy ljkb\ / k|fs[lts k|sf]k hf]lvd Joj:yfkgsf] k"j{ tof/L ug]{ / o'jf :jo+;]jL lgsfosf] 
u7g ug]{ . 

yy kz' lrlsT;f ;]jf lj:tf/ u/L rf/f / lap a}+ssf] Joj:yf ug]{ . 

yy cTolws udL{sf] tgfjaf6 hf]ufpg ufO{j:t' / e}+;Ldf kmf]xf]/faf6 kfgL 5s]{/ zLtntf k|bfg 
ug]{ cEof;n] klg b"w pTkfbgdf !)–!%Ü j[l4 u/fpFb5 . 

yy ldy]g Go"gLs/0f ug{ pu|fpg] kz'nfO{ gfO6«;–cfwfl/t kmL8x¿ v'jfpgfn] OG6l/s ldy]g 
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pT;h{gdf sdL u/fpF5 . 

yy afnLsf] cjz]if hnfpgfn] xl/tu[x Uof; pT;h{gdf nueu !$Ü of]ubfg ub{5 / o;n] 
df6f]sf nfesf/L ;"IdhLjx? klg gi6 ub{5 . of] sfo{ b'?T;flxt u/L sDkf]li6ª ;DaGwL 

r]tgf km}nfpg' klg w]/} pkof]uL l;4 x'g]5 . 

yy t/fO{df ljB't jf ;f}o{ pmhf{ k|of]u u/]/ s[lifsf] oflGqsLs/0fnfO{ k|jw{g ug{ ;lsG5 eg] 

kxf8df uf]?n] hf]Tg] jftfj/0fd}qL / lbuf] k|rngnfO{ k|f]T;fxg ug{' /fd|f] x'g]5 h;n] ubf{ 
OGwgdf lge{/tf 36\g] 5 / jftfj/0fLo xl/tu[x Uof; pT;h{g 36\g] 5 . of] cEof;n] 

kz' dnåf/f df6f]sf] pj{/f zlQm j[l4 ug{ d2t ;d]t ug]{5 . 

yy s[lif sfo{df k|of]u gx'g] vfnL hUufdf h6«f]kmf h:tf afof]l8h]n KnfG6sf] la?jf nufpg' 
kb{5 . 

yy pRr cfb{|tf jf leh]sf ds} / cGo cgfh afnLnfO{ e'6\g] sfo{ ugf{n] 9';L / dfOsf]6f]lS;gsf] 

ljsf;nfO{ sd ub{5 . 

yy df};d k"jf{g'dfg / k|f/lDes r]tfjgL / k"j{ tof/Lsf] nflu hg;~rf/sf] e"ldsf cxd\ x'g] 

x'gfn] Pkm=Pd=, /]l8of], l6=eL= sf] ;b'kof]u ug{' kg]{ x'G5 . 

yy s[lif jg lgdf{0f / ;LdfGts[t e"ldnfO{ jgdf ¿kfGt/0f ug{'k5{ . 
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/fd]Zj/ l;+x kf08]1

!=) k[i7e"ld
r/g vs{x¿sf] Joj:yfkg, ef}lts cj:yf tyf pTkfbsTjdf hnjfo' kl/jt{gn] kfg]{ c;/n] 

ubf{ kz'kfng, lgs'~h, h}ljs ljljwtf, jftfj/0f ;+/If0f tyf vs{df cfl>t dflg;x¿sf] 
hLljsf]kfh{gdf k|ToIf k|efj kl//x]sf] 5 . lxdfnL If]qsf w]/}h;f] vs{x¿df ax'd"No h8La'6Lx¿ 

kfOG5g . oL vs{x¿ kfl/l:yltsLo k|0ffnL (Eco-system) sf] dxTjk"0f{ c+z x'g'sf ;fy} 
d'Vo–d'Vo glbgfnfx¿sf hnfwf/ If]q ;d]t ePsfn] vs{x¿sf] ef}lts cj:yf kl/jt{gn] af9L, 
klx/f], e"Ifo cflbdf j[l4 u/fPsf] 5 . 

pko'Qm Joj:yfkgsf] cefj / hnjfo' kl/jt{gsf sf/0f g]kfnsf r/g vs{x¿sf] ef}lts 
cj:yf tyf pTkfbsTj Hofb} Go"g 5 . h;sf] sf/0f kz'kfng tyf hLljsf]kfh{gdf gsf/fTds 

c;/ kl//x]sf] 5 . r/g vs{x¿sf] plrt Joj:yfkg / pTkfbsTjdf ;'wf/sf nflu ljutdf 
s]xL k|of; ePtf klg hnjfo' kl/jt{gsf] sf/0f k/]sf] ;sf/fTds tyf gsf/fTds c;/ af/] 
uxg cWoog x'g] eg] ;ssf] 5}g . 

@=) kl/efiffM r/g vs{x?;Fu ;DalGwt s]xL zAbfjnLsf] kl/efiff lgDg cg';f/ 

lbOPsf] 5 (Pande, 1994;20174;2018)
yy r/g If]q (Rangeland): g]kfn ;/sf/, vs{ hUuf /fli6«os/0f P]g, @)#! sf] kl/efiff 

cg';f/ ævs{ hUUffÆ eGgfn] c8\8fvfgfdf btf{ u/fO{ jf gu/fO{ vs{, vs{rf]s cflb 
s'g} gfdn] kz'r/gnfO{ dfq k|of]u u/L cfPsf] hUuf ;Demg' k5{ . To:t} g]kfn ;/sf/, 

1	 /fd]Zj/ l;+x kf08], kz' ljsf; tyf 3fF;]afnL lj1sf] ¿kdf sfo{/t Ps :jtGq k/fdz{bftf x'g'x'G5, 
pxfFn] d];L o'lgel;{6L, Go"lhNof08af6 :gftsf]Q/ pkflw xfl;n ug'ePsf] 5 . 

hnjfo' kl/jt{g / r/g Joj:yfkg

hnjfo' kl/jt{g / r/g Joj:yfkg
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vs{ gLlt @)^* cg';f/ vs{ eGGffn] k|fs[lts r/g If]q, 3fF;] d}bfg Pj+ emf8L a'6\Øfg 
If]q ;d]tnfO{ a'emfpFb5' . 

yy vs{df kz' rl/r/g ug]{ ;ª\Vof (Stocking rate)M k|lt OsfO{ r/g If]qdf s'g} vf; 
;dodf rl/r/g ug]{ kz'x¿sf] ;ª\VØfnfO{ :6lsË /]6 elgG5 . 

yy vs{df kz' rl/r/g ug]{ 3gTj (Stocking density)M :6lsË 8]lG;6L eGgfn] s'g} vf; 
r/g If]qdf vf; ;dosf nflu rl/r/g ug]{ kz'x¿sf] ;ª\VØf÷3gTjnfO{ a'emfpF5 . 

yy vs{sf] kz' rl/r/g ug]{ Ifdtf (Carrying capacity)M s'g} vf; r/g If]qsf] jg:klt 

/ jftfj/0fdf s'k|efj gkg]{ u/L s'g} Ps ;dodf kz'x¿sf] rl/r/g ug]{ IfdtfnfO{ 

SØfl/Ë SØfkfl;6L elgG5 . SØfl/Ë SØfkfl;6L yfxf kfpgsfnflu lgDg hfgsf/Lx¿sf] 
cfjZostf kb{5 . -s_ Ps x]S6/ r/g If]qdf s"n pknAw 3fF;sf] dfqf -6g÷x]S6/_, 
-v_ s'n 3fF;sf] @% k|ltzt j+zj[l4sf nflu 5f8\g] dfqf, / -u_ dfgs kz' OsfO{ 

(Standard Livestock Unit) nfO{ jif{ el/sf nflu rflxg] 3fF;sf] dfqf -6g÷kz' 
OsfO{_ .

yy r/g vs{sf] k'g:y{fkgf (Forage rehabilitation)M r/g vs{sf] k'g:y{fkgf eGgfn] 

r/g If]qdf ePsf cgfjZos emf8La'6\Øfgx¿ x6fP/ tyf pkof]uL tyf u'0f:t/Lo kf]lifnf 
3fF;]afnLx¿sf] lap 5/]/ r/g vs{sf] pTkfbsTj / pTkfbgsf] clej[l4sf nflu ul/g] 
Joj:yfkg kIfnfO{ hgfpF5 . 

#=) g]]kfndf r/g If]qsf] cj:yf / ;'wf/sf k|of; tyf ;Defjgfx¿ 
#=! g]]kfndf r/g vs{sf] If]qkmnsf] cj:yf tyf ef}uf]lns cjl:ylt

lrq != r/g vs{sf] If]qkmn / ef}uf]lns cjl:ylt
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ljZjsf] s"n e"efu !$,*#,@^,))) ju{ lsnf]ld6/ dWo] %$ k|ltzt -&,(%,)(,$@! ju{ 
ls=ld=_ hUUff r/g If]qn] cf]u6]sf] 5 (IFAD, Undated) . k[YjLdf ePsf] s'n r/g If]qdWo] 
g]kfnsf] !$,&$,%)# x]S6/ -!!=% k|ltzt_ hUufnfO{ r/g If]q dflgPsf] 5 (LRMP, 
1986)  . g]]kfnsf pRr kxf8 tyf lxdfnL If]qdf kfOg] n]sfnL vs{ x'g afFsL pi0f 

/ ;df]i0f lsl;dsf 5g  . g]kfndf sl/a @& nfv kl/jf/n] s'g} g s'g} lsl;dsf 
kz'x¿ kfng ul/cfPsf 5g, h;dWo] !* nfv kl/jf/ lxdfnL If]qdf a;f]af; ub{5g  .  
lxdfnL e]udf kflng] kz'x¿sf] cfxf/fsf] k|d'v ;|f]t r/g vs{ x'g  . Ef}fuf]lns cj:yfsf] 
cfwf/df r/g If]qsf] sl/a ^$ k|ltzt pRr kxf8÷lxdfndf, #@ k|ltzt dWokxf8 / afFsL $ 

k|ltzt t/fO{df cjl:yt 5g -lrq !_ . r/g If]qsf] #) k|ltzt e"efu /fli6«o lgs'~h tyf 
jGohGt' cf/If0f If]q leq kb{5 . 

g]kfn ;/sf/af6 ldlt @)^*÷!@÷@* df :jLs[t vs{ gLlt @)^* cg';f/ r/g vs{n] g]kfnsf] 

s'n e"—efusf] sl/a @@=^ Ü If]qkmn vs{ If]qn] cf]u6]sf] 5 -h;df k|fs[lts r/g If]q, 3fF;] 

d}bfg Pj+ emf8L a'6\ofg If]q ;d]t ;d]l6Psf] 5_ . 

 
Tfflnsf #=! g]kfndf ef}uf]lns cj:yf cg';f/ r/g vs{sf] If]qkmn, sq km (%), CBS, 2017

ljj/0f ef}uf]lns If]q g]kfn

  pRr kxf8÷lxdfn dWo kxf8 t/fO{  

s'n If]qkmn, ju{ lsdL 

-Ü_
51817 (35) 61345 (42) 34019 (23) 147181

r/g If]q, ju{ lsdL-Ü_ 10822 (64) 741 (4) 5453 (32) 17016

hnjfo' -Climate_
zLtf]i0f 
(Temperate)÷n]sfnL 
(Lapine)

;dlztf]i0f (Sub–
tropical)

pi0f 

dg;'gL (Tropical)
 

pFrfO{, dL6/ 3000-5000 1200-3300  Up to 1200  

#=@ r/g vs{sf] jlu{s/0f 
g]kfnsf r/g vs{x¿df !*) eGbf a9L hft (Species) sf r/g 3fF;x¿ kfOG5g (MFSC, 
2006) . Eff}uf]lns cjl:ylt / pknAw jg:kltx¿sf] cfwf/df r/g vs{x¿nfO{ d'Vo ¿kdf 
kfFr ju{df afF8\g ;lsG5 (Pande, 2010)M 

s=	 pi0f dg;'gL vs{ (Tropical Rangelands Vegetation)M o; k|sf/sf] vs{ !@)) ld6/ 
;Ddsf] pFrfO{ ePsf] xf]rf]+, ;dy/ e"efudf t/fO{sf ljz]iftM gbL lsgf/, lgs'~h cf/If0f, 

tyf lgs'~h If]qleq kfOG5g  . o; lsl;dsf vs{x¿sf d'Vod'Vo 3fF;x¿df l;? 

(Imperata cylindrica), sfF; (Saccharum spontaneum), g/s6 (Phragmites 
maxima) tyf cGo hftsf 3fF;x¿sf] afx'Notf kfOG5 . o:tf 3fF;x¿ cUnf–cUnf 

hnjfo' kl/jt{g / r/g Joj:yfkg
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x'G5g / logsf] kf]ifstf Go"g x'G5 . o; lsl;dsf] kmfF6x¿ lgs'~hx¿sf cf>o :yn 
x'g . o:tf vs{x¿af6 ;'vf 3fF; (Dry matter) sf] pTkfbg #–$ 6g÷x]S6/ x'G5 . 

v=	 Gofgf] ;dlztf]i0f vs{ (Sub-tropical Rangelands Vegetation): o; k|sf/sf] 
vs{ !@))–@!)) ld6/;Ddsf] pFrfO{ ePsf] ljz]iftM r'/] tyf dWo kxf8L If]qdf 

kfOG5 . o; lsl;dsf vs{x¿sf d'Vod'Vo 3fF;x¿df v/ (Themeda arudinaceae), 
wfa|] (Arundinella hookerii), km's]{ (Arunduella nepalensis), cd[;f] (Thysanolaena 
maxima) tyf cGo hftsf 3fF;x¿sf] afx'Notf kfOG5g . oL vs{x¿ clt rl/r/gsf 
sf/0f v:sbf] cj:yfdf 5g . o:tf vs{x¿af6 ;'vf 3fF; (Dry Matter) sf] pTkfbg 
!=%–@=)) 6g÷x] x'G5 . 

u=	 lztf]i0f vs{ (Temperate Rangelands Vegetation): o; k|sf/sf vs{ @!))–##)) 
ld6/;Ddsf] pFrfO{ ePsf] ljz]iftM pRr kxf8L If]qdf kfOG5g . o; lsl;dsf vs{x¿df 
d'Vod'Vo 3fF;x¿df l9D;f] (Pennisetum flaccidum), 8fVn] v/ (Andropogan 
tristis), a+;f] (Eragrostis tenella) tyf cGo hftsf 3fF;x¿sf] afx'Notf kfOG5 . oL 
vs{x¿ pRr kxf8 tyf lxdfnL If]qdf kflng] kz'x¿sf nflu rl/r/gsf] cfwf/ 

x'g . o:tf vs{x¿af6 ;'vf 3fF; (Dry Matter) sf] pTkfbg !=)–!=% 6g÷x]S6/ x'G5 . 

3=	 n]sfnL vs{ (Lapine Rangelands Vegetation): o; k|sf/sf] vs{ ##))–%))) ld6/ 
;Ddsf] pFrfO{ ePsf] lxdfnL If]qdf kfOG5g / o:tf vs{x¿ jif{df #–$ dlxgf lxpFn] 
9flsG5g . o; lsl;dsf vs{x¿df d'Vod'Vo 3fF;x¿df a'sL (Poa lapina), sf]/l6of 
l8k|];f (Cortia depressa) sf]a|]l;of (Kobresia spp) tyf cGo hftsf 3fF;x¿sf] 
afx'Notf 5 . oL vs{x¿ 3'DtL uf]7 k|0ffnL cGt/ut kflng] kz'x¿sf nflu rl/r/gsf] 

d'Vo cfwf/ x'g . o:tf vs{sf 3fF;x¿ g/d, kf]lifnf tyf 3fF; (Dry Matter) sf] 
pTkfbg !=% 6g÷x]S6/ x'G5 . 

ª=	 l:6kL vs{ (Steppe Rangelands Vegetation): lxdfn kf/Lsf d':tfª, dgfªsf @%))–
%))) ld6/ pFrfO{df kfOg] vs{nfO{ l:6kL vs{ (Steppe rangeland) elgG5 . of] ;'vf 

If]q xf] . o; If]qsf] d'Vo jg:klt sf/fufgf (Caragana spp) x'g . o:tf vs{x¿af6 

;'vf 3fF; (Dry Matter) sf] pTkfbg != 6g÷x]S6/ eGbf sd x'G5 . 

#=# r/g vs{sf] pTkfbg / pTkfbsTj 
r/g vs{af6 k|fKt x'g] d'Vo pTkfbg æ3fF;Æ xf] o;sf] ;fy} s]xL dxTjk"0f{ h8La'6L tyf ljleGg 
emf8L a'6\Øf6 cflb klg vs{sf k|fylds pTkfbg x'g . r/g vs{sf pkef]Qmfx¿df d'VotM 

rl/r/g ug]{ zfsfxf/L kz'x¿ tyf cGo hLjhGt'x¿ x'g . r/g vs{df cfwfl/t ;d'bfosf] 
hLljsf]kfh{gsf] ;fwgdWo] kz'hGo pTkfbgdf b"w -rLh, £o', 5'kL{ cflb_, df;', pmg, 5fnf, 
/f}+, klZdgf, 9'jfgL cflb / cGo pTkfbgdf h8La'6L, kmnkm"n cflb x'g . 
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r/g vs{x¿af6 x'g] 3fF;sf] pTkfbg vs{sf] ef}uf]lns cjl:ylt / pFrfO{df e/ kb{5 . ljleGg 
cWoogx¿sf] cfwf/df r/g vs{x¿af6 cf};t ! b]lv $ -6g÷x]S6/ ;'vf kbfy{_ ;Dd pTkfbg 
x'g] u/]sf] 5 . t/fO{ tyf dWokxf8L If]qdf cjl:yt vs{x¿df 3fF;sf] pTkfbg yf]/ax't afx|} 
dlxgf ePtf klg lxdfnL e]udf lxpF kg]{ ePsf]n] 3fF;sf] j[l4 r}q -Plk|n_ b]lv d+l;/ -dWo 

l8;]Da/_ ;Dd x'g] ub{5, c? a]nf lxpFdf k'l/P/ /xG5 . Ps cWoog cg';f/ g]kfnsf] k"jL{ 
kxf8 tfKn]h'ªsf] @$%)–@^#) ld6/sf] pFRffOdf cjl:yt vs{df 3fF;x¿ x's{gsf nflu lxpF/lxt 
Gofgf] lbgx¿sf] jfg:klts j[l4sf] ;do (Vegetation Growth period) hDdf !&%–@)$ lbg 
dfq lyof] (Shresth et al, 1990) . ;f] cjlwdf ToxfF ;'vf 3fF;sf] cf};t pTkfbg hDdf #=^ 

d]= 6g÷x]S6/ /x]sf] lyof] . 

Tfflnsf #=@ g]kfnsf r/g vs{x¿sf 3fF;sf] pTkfbsTj (Mt/Dm/Ha) 
r/g vs{sf] lsl;d 3fF;sf] pTkfbg -6g÷x]S6/ ;'vf kbfy{_ pFrfO{ -ld6/_

pi0f dg;'gL vs{ #–$ %(–!@))

Gofgf] ;dlztf]i0f vs{ !=%–@ !@))–@!))

lztf]i0f vs{ !=)–!=% @)))–#)))

n]sfnL vs{ !=)–!=% ##))–%)))

l:6kL vs{ !=) eGbf sd @%))–%)))

Ps cg'dfg cg';f/ pknAw r/g If]qsf] $@ k|ltzt vs{ le/, kfvf, cGsG6f/ / af6f]3f6f] 
gePsf sf/0f pkof]udf Nofpg ;lsPsf] 5}g  . g]kfndf s'n pTkfbg x'g] ;'vf cfxf/f 

dWo] r/g If]qaf6 !!=% k|ltzt cyf{t %),^&,(^# (Mt DM) /x]sf] 5 t/ To;dWo] ljleGg 
sl7gfO{sf sf/0f ;a} 3fF; kz'x¿sf nflu pknAw x'g;s]sf] 5}g (Pande, 1994; 1997, 
2010) . pRr kxf8 tyf lxdfnL If]qdf cGo ;|f]taf6 kz' cfxf/fsf] cfk"lt{ gx'g] ePsf]n] r/g 
3fF;sf] of]ubfg ^% k|ltzt /x]sf] 5 (Pande, 2017;2018) . 

Tfflnsf #=# ef}uf]lns cjl:ylt cg';f/ vs{x¿af6 x'g] 3fF;sf] s'n pTkfbg -(Mt DM)
ljj/0f Ef}uf]lns cjl:ylt g]kfn

lxdfn dWo kxf8 t/fO{

r/g vs{, x]S6/(ha) !)*@@#% %$%##% &$!)! !&)!^&!

r/g 3fF;sf] s'n pTkfbg (Mt DM) #@$^&)% !^#^))% !*%@%# %)^&(^#

rl/r/gsf nflu pknAw 3fF; (Mt 
DM)

!($*)@# !!$%@)$ !$*@)@ #@$!$@(

Adapted from Pande (1994; 1997) 

r/g 3fF;sf] kf}li6stf 3fF;sf] lsl;d / 3fF;sf] cj:yfdf lge{/ ub{5 . tNnf] e"efudf kfOg] 
r/g efF;x? n]sfnL If]qsf 3fF;x¿sf] t'ngfdf rfF8} l5lKkP/ /]zfbf/ aGb5g / sd kf]lifnf 

hnjfo' kl/jt{g / r/g Joj:yfkg
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x'G5g . To:t} csf];] 3fF;, sf];]] 3fF;sf] t'ngfdf a9L kf]lifnf tyf :jflbnf x'G5g . n]sfnL 
3fF;x¿df cf};t q"m8 k|f]l6gsf] dfqf !)=% k|ltzt x'G5 ha ls t/fO{sf pi0f If]qdf kfOg] 
3fF;df &–* k|ltzt dfq q"m8 k|f]l6g kfOG5 . 

Tfflnsf #=$ r/g 3fF;sf] kf}li6stf -(Mt DM)
ljj/0f n]sfnL 3fF; pi0f 3fF;

;'vf kbfy{, DM % !^=! @!=(

q"m8 k|f]l6g, CP % !)=% *=(

q"m8 kmfOj/, CF % @$ @(=@

Vlgh nj0f, Ash % ^=# ^=%

Pl8okm, ADF % #&=@ #^

cuf{lgs Dof6/ % (#=* **=(

r/g 3fF;sf] kf}li6stfdf df};dsf] k|efjM slnnf] cj:yfdf 3fF; a9L kf]ifs tyf :jflbnf] x'G5 
eg]+ l5lKkb} hfFbf o;df /]zfsf] dfqf a9\b} hfG5 / kf]ifstf sd x'G5 . Ps cWoog cg';f/ 
n]sfnL If]qsf 3/g 3fF; h"gb]lv ;]K6]Da/sf] dlxgfaLrdf lgSs} kf]ifs tyf g/d x'G5g . o; 

cjlwdf 3fF;df ;'vf kbfy{sf] k|ltzt @% eGbf sd tyf qm'8 k|f]l6gsf] dfqf ;a} eGbf a9L 
x'G5 (Shrestha et al ,1990) -lrq @_ . 

r/g vs{x¿df ljiffn' emf/kft h:t} a'n' (Pieris Formosa), h'sfljif (Anemone elogata)_, 
rf]tf] (Chorophytum spp) cflb kfOG5g / kz'x¿n] e'mlSsP/ vfgfn] jif]{gL 7"nf] ;ª\Vofdf 
kz'x¿ dg]{ ub{5g -kf08], @)!$_ . 
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#=$ r/g vs{df kz' rl/r/g ug]{ ;ª\Vof (Stocking rate)
pRr kxf8L If]qdf 3'DtL uf]7 k|0ffnL cGt/ut kz'kfng ul/G5 h; cGt/ut tfkqmd a9];Fu} 

kz'x¿ pRr e"efusf vs{df rg]{ ub{5g / lxpFbdf tNnf] e]usf vs{lt/ emb{5g . pbfx/0fsf 

nflu /;'jfsf] Ps vs{ -lrq #_ nfO{ lng ;lsG5 .

a]Unf a]Un} r/g vs{ / df};ddf vs{df kz' rl/r/g ug]{ ;ª\Vof (Stocking rate) / vs{sf] 
kz' rl/r/g ug]{ Ifdtf (Carrying capacity) a]Unf a]Un} x'G5 . g]kfnsf k|fo ;a}h;f] r/g 
vs{x¿df cfjZostf eGbf a9L kz'x¿ rl/r/g ul//x]sf 5g h;n] ubf{ r/g vs{sf] pTkfbg 
/ pTkfbsTj Go"g x'g] u/]sf] kfOPsf] 5 . rl/r/g ug]{ kz'x¿sf] t'ngfdf r/g vs{n] rl/r/g 

wfGg ;Sg] Ifdtf Sofl/ª Soflkl;6L sd ePsf]n] r/g vs{sf] ef}lts cj:yf bogLo /x]sf] 
5 . Ps cWoog cg';f/ g]kfnsf vs{x¿df :6lsª /]6 Sofl/ª Soflkl;6Lsf] t'ngfdf #=% 

u'0ffn] a9L kfOPsf] 5 (Pande, 2010) . 

g]kfnsf r/g vs{x¿sf] :6lsª /]6 / Sofl/ª Sofkfl;6Lsf] lj:t[t cWoog x'g ;s]sf] 

5}g . ;g\ !(&( df sflnGrf]s If]qdf r/g vs{sf] Sofl/ª Soflkl;6L k|lt x]S6/ dfq )=)^ 
LU/ha kfOPsf] (Archer, 1987) . To:t} g]kfnsf] k"jL{ kxf8L vs{sf] Sofl/ª Soflkl;6L k|lt 
x]S6/ !=& LU/ha kfOPsf] cWoogn] b]vfPsf] 5 (Shrestha et al, 1990) . xfn;fn} ul/Psf], 
cWoogaf6 pRr kxf8df cjl:yt vs{x¿sf] Soflkl;6L lxdfnL If]qdf k|lt x]S6/ )=(^ LU/ha 
/ dWokxf8df )=* LU/ha pNn]v ul/Psf] 5 (Pande, 2010) . Ifdtf eGbf a9L ;ª\Vofdf kz' 
rl/r/g ugf{n] 3fF;x¿ lgld6ofGg x'g] u/L rbf{ la?jfx¿sf] k'g{pTyfg (Regeneration) x'g] 
zlQm / km"n tyf lap nfUg] Ifdtfdf sdL cfpF5 / sfnfGt/df To:tf 3fF;sf k|hflt nf]k 
x'g ;S5g . To:t}, sf];] tyf :jflbnf 3fF;x¿ kz'x¿n] 5fgL5fgL rl/lbgfn] To:tf 3fF;sf] 

la?jfx¿ klg sfnfGt/df nf]k x'G5g . To;}n] r/g vs{x¿sf] Ifdtf cg';f/ rl/r/g u/fpg' 
kb{5 .  

 

lrq # 3'DtL uf]7 k|0ffnL, /;'jf, efs{' -vs{, dlxgf / prfFO{ dL6/_

hnjfo' kl/jt{g / r/g Joj:yfkg
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#=% r/g If]q ;'wf/sf k|of;x¿
#=%=! g]kfndf r/g If]qsf] ljsf;qmd 
g]kfndf r/g ljsf;sf] yfngL ;g\ !*%) df /f0ffsfndf a]nfotaf6 XjfO6 Snf]e/ (White 
clover) sf] lap NofO{ sf7df8f} pkTosfdf 5/]kZrft ePsf] dflgG5 . To;kl5 ;g\ !(%@ 
df vfB tyf s[lif ;+u7gn] sf7df8f}+ pkTosfdf a9\bf] b"w / b'Uw kbfy{sf] dfunfO{ k"/f ug]{ 
p2]Zon] u/]sf] cWoog g} r/g ljsf;sf] klxnf] qmdj4 yfngL xf] . o;} qmddf ;g\ !(^) 
sf] bzsdf /;'jf, lh/L cflb :yfgdf rLh ØfS6«Lx¿ :yfkgf eP / tL km\ofS6«L cf;kf;sf 

r/g vs{x¿sf] pTkfbsTj j[l4sf nflu n]sfnL hftsf 3fF;sf lapx¿ h:t} XjfO6 Snf]e/, 

ax'jifL{o /fOu|f;, sS;km"6 cflb Go"lhNof08, l:j6h/Nof08 cflb b]zx¿af6 NofP/ 5l/of] . 

;g\ !(^)÷^! df kz' ljsf; kmfd{ kf]v/fsf] :yfkgf ePkl5 ljleGg ;df]i0f hftsf 3fF;]afnLx¿ 

h:t} k]lg;]6d (Pennisetum), k]lgsd (Panicum), Snf]l/; (Cloris), ;]+qm; (Cenchrus), 
:6fOnf] (Stylo) cflbsf] cWoogg, k/LIf0f ul/of] . To;}tfsf ;g\ !(&) lt/ h'Dnf, /;'jf, 
;f]n'v'Da', v'dn6f/, alGbk'/df yk kz' ljsf; kmfd{x¿ :yfkgf eP / 3fF; ljsf; sfo{qmd 

klg ;~rfng ul/of] (Pande, 1997) . 

;g\ !(*) sf] bzs;Dd pRr lxdfnL e]udf 3'DtL uf]7 k|0ffnL cGt/ut kflnPsf ofs, rf}/L, 

e]+8f, afv|f tyf lxdfnL ufO{x¿ s]xL s/ jfkt ;f}uft lt/]/ ;Ldf kf/L ltAatL If]qsf r/g 
vs{x¿sf] pkef]u ub{y] / ltAatL kz'x¿ klg g]kfnsf r/g vs{x¿df rl/r/g uy]{ . o:tf] 

rl/r/g k|yfn] /f]u lgoGq0f rf]/L–l;sf/L h:tf ;d:ofx¿ b]vf kg{ yfn]kl5 ;g\ !(*# df 
g]kfn / rLg ;/sf/aLr ;Ldf kf/ rl/r/g (Trans-frontier Pasturing of the Livestock) 
;DaGwL ;Demf}tf eof]  . h; cg';f/ g]kfnaf6 ;Ldfkf/L r/gsfnflu hfg] kz'x¿ jif}{lkR5] 

s6f}tL ub}{ bz jif{leq kz'x¿sf] cfjthfjt lgif]w ul/of] . tt\kZrft g]kfn ;/sf/n] cfg} 
vs{x¿sf] ljsf;sf nflu rLg;Fu ;Ldfgf hf]l8Psf b; lhNnfx¿df pQ/L e]u r/g ljsf; 

sfo{qmd nfu' u¥of] . 

pQ/L e]u r/g ljsf; sfo{qmdM 
pQ/L e]u r/g ljsf; sfo{qmdsf] d'Vo p2]Zo ;g\ !(** b]lv ltAatL If]qnfO{ g]kfnL kz'x¿n] rl/r/gsf] 
nflu pkof]u ug{ gkfpg] Joj:yf ePaf6 cfkm\g} vs{x¿sf] ljsf;, lj:tf/ / ;'wf/ u/L r/g If]qdf 
cfTdlge{/tf xfl;n ug'{ /x]sf] lyof] . of] sfo{qmd lxdfnL If]qsf bz lhNnfx¿ tfKn]h'Ë, ;ª\v'jf;ef, 
l;Gw'kfNrf]s, bf]nvf, uf]/vf, dgfË, 8f]Nkf / d'u'df nfu'ePsf] lyof] . h; cg'¿k sfo{qmd nfu' ePsf 
lhNnfx¿df #,(!* x]S6/df vs{ ljsf;, ** x]= df l;lNekfZr/ ljsf;, #(!* eGbf a9L 3f]8]6f] af6f], / $! 
:yfgdf ufO{j:t'sfnflu lkpg] kfgLsf] Joj:yf ;fy} cGo sfo{qmdx¿ ;~rfng ePsf lyP . ;f] sfo{qmdnfO{ 
yk ;xof]u ug{ g]kfn ;/sf/nfO{ ljZj vfB ;+u7gn] ;g\ !(*& b]lv !(() sf] cjlwdf xfO clN6RØ'8 
kfZr/ 8]Enkd]G6 k|f]u|fd (High Altitude Pasture Development Programme (Nep/85/007) ;~rfng ug{ 
;xof]u u¥of] . To;/L g} g]kfn, ef/t, kfls:tfg / e'6fgsf] k'/} lxGb"s'z lxdfnL If]qdf ePsf] r/gvs{x¿sf] 
ljsf;sf nflu ljZj vfB ;+u7g cGt/ut Ps If]qLo k|f]h]S6 lxdfnog kfZr/ P08 km8/ l/;r{ g]6js{ 
(Himalayan Pasture and Fodder Research Network (RAS/79/121) (1987-1991) ;g\ !(*& b]lv (! 
;Dddf ;~rfng eof]  . o; k|f]h]S6 cGt/ut ljZjsf ljleGg d'nsx¿af6 !(( hftsf $#^ e]/fO6Lsf 
ljleGg 3fF;]afnLsf lapx¿ cfoft u/L k/LIf0f ul/of] (Pande, 1997) . 
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t/fO{ tyf dWokxf8L If]qdf s[lqd uef{wfgaf6 hlGdPsf b'wfn' ufO{e}+;Lx¿sf] kf]if0fsf nflu 
Pl;ofnL ljsf; a}+ssf] ;xof]udf ;g\ !(*) b]lv !((# ;Dddf kz' ljsf; sfo{qmd nfu' eof] 
/ lghL s[ifsx¿df lxpFb] tyf jif]{ 3fF;]afnLx¿ ljz]iftM a/l;d, e]r, h}, :6fOnf], 8]:df]l8od 

cflb lgs} nf]slk|o eP . 

o;/L 3fF; tyf r/g vs{ ljsf;sf] sfo{qmd cfjZos tyf pkof]uL x'Fb} uPkl5 ;g\ !((@ 
-la=;+ @)$(_ df kz' ;]jf ljefu cGt/ut Ps 5'§} zfvfsf] ¿kdf /fli6«o r/g tyf kz' cfxf/f 

s]Gb|sf] :yfkgf ul/of] . 

pRr lxdfnL lhNnfx¿df s[lif tyf kz' ljsf; ug]{ p2]Zon] ;g\ @)!! b]lv @)!& ;Dddf 
lxdfnL cfof]hgf nfu' eof] h;n] ofs, rf}/L tyf r/g ljsf;sf sfo{qmdx¿ ;~rfng u/]sf] 

lyof] . ;f]xL cjlwdf t/fO{ tyf dWo kxf8L If]qdf 3fF; ljsf;sf nflu kmf]/]h ldzg sfo{qmd 
klg nfu' eof] . o;/L ;g\ !(*) ;Dddf b]zdf s"n #^ x]S6/ If]qdf l;ldt /x]sf] 3fF;]afnL 
v]tL xfn sl/a Ps nfv lj:tf/ ePsf] 5 . 

#=%=@ r/g ljsf;sf] If]qdf sfo{/t lgsfox¿
g]kfndf r/g ljsf;sf] If]qdf ;/sf/L lgsfo, /fli6«o, cGt/f{li6«o u}/;/sf/L ;+:yfx¿ tyf 
lghL z}lIfs ;+:yfx¿sf] ;+ª\nUgtf /lxcfPsf] 5, ltgsf d'Vod'Vo sfo{x¿ lgDg cg';f/ 5g M

Tfflnsf #=% r/g If]qdf ;lqmo d'Vod'Vo lgsfo / ltgsf d'Vod'Vo sfo{x¿

lgsfo d"Vo–d'Vo sfo{x¿
s[lif tyf kz'kG5L ljsf; 
dGqfno=

r/g ljsf; ;DaGwL gLlt, lgod tyf lgb]{zg . 

kz' ;]jf ljefu r/g ljsf; ;DaGwL sfo{qmd of]hgf lgdf{0f tyf 
sfof{Gjog, ;'k/Lj]If0f tyf d"Nofs+g .

g]kfn s[lif cg';Gwfg kl/ifb\ r/g ;DaGwL cWoog, cg';Gwfg . 

kz' ljsf; kmfd{ tyf cg';Gwfg 
s]Gb|x? 

/;'jf r/g ljsf; kmfd{Ù ofs kmfd{, ;f]n'v'Da';Ù e]8f 
cg';Gwfg s]Gb|, h'DnfÙ lh/L kmfd{, bf]nvf, kfFr;o vf]nf 
e]+8f kmfd{x¿n] r/g tyf n]sfnL 3fF; ;DaGwL sfo{qmd 
klg ;~rfng ul/cfPsf 5g . 

jg tyf jftfj/0f dGqfno r/g vs{x¿sf] jfg:klts ljljwtf tyf lgs'~h ;+/If0f, 
hnjfo' kl/jt{g . 

ljZjljBfno tyf z}lIfs ;+:yfx¿ r/g ;DaGwL hgzlQm pTkfbg, cWoog, cg';Gwfg

/fli6«o, cGt/f{li6«o ;+:yfx¿ 
-;+o'St /fi6«;+3, Ol;df]8 cflb_

r/g ;DaGwL :yfgLo, If]qLo tyf cGt/f{li6«o :t/df 
sfo{qmd of]hgf th'{df tyf sfof{Gjog . 

:yfgLo tx, lghL tyf ;xsf/L 
;+3;+:yfx¿

r/g ljsf;;DaGwL :yfgLo :t/df hg;xeflutf tyf 
sfo{qmd sfof{Gjog . 

hnjfo' kl/jt{g / r/g Joj:yfkg
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#=%=# r/g ljsf; ;DaGwL gLlt, lgod tyf lgb]{lzsfx¿
g]kfn ;/sf/n] r/g vs{ ljsf; ;DaGwL ljleGg gLlt, lgod tyf lgb]{lzsfx¿ agfPsf] 5, 
h;dWo] s]xL d'Vo–d'Vo lgDg tflnsf cg';f/ 5g . 

Tfflnsf #=^ r/g ljsf; ;DaGwL d'Vod'Vo gLlt lgod tyf lgb]{lzsfx¿ 

ljj/0f p2]Zo
Vs{ hUuf /fli6«os/0f P]g, @)#! k/Dk/fut ¿kdf :yfgLo pkef]Qmfx¿n] pkef]u ub}{ cfPsf] k|of]u ub}{ 

cfPsf] vs{ hUufnfO{ hgtfsf] ;'ljwf / cfly{s lxt sfod /fVg] . 

vs{ gLlt, @)^* r/g vs{x?sf] j}1flgs Joj:yfkg, ;+/If0f / pTkfbSTj / 
pTkfbgsf] lbuf] ljsf; ug]{, u/fpg] . 

/fli6«o s[[lif gLlt, @)^! lgjf{xd'vL s[lif k|0ffnLnfO{ Jofj;flos Pj+ k|lt:kwf{Tds s[lif 
k|0ffnLdf ¿kfGt/0f u/L lbuf] s[lif ljsf;sf] dfWodaf6 hLjg:t/df 
;'wf/ Nofpg] . 

hnjfo' kl/jt{g gLlt, @)^& hnjfo'[ kl/jt{gsf] sf/0f kl//x]sf] tyf kg{ ;Sg] k|lts"n k|efjnfO{ 
Go"g ug{], u/fpg] . 

s[lif h}ljs ljljwtf gLlt, @)^# s[lif h}ljs ljljwtf ;+/If0f, ;+jw{g tyf lbuf] pkof]u ug]{, u/fpg] . 

e" tyf hnfwf/ ;+/If0f P]g @)#( Aff9L klx/f], e"Ifo h:tf k|fs[lts k|sf]ksf] lgoGq0f u/L e" tyf 
hnfwf/ ;+/If0f ug]{, u/fpg] . 

/fli6«o jg gLlt @)&% Jojl:yt jg If]q / ;Gt'lnt kof{j/0f dfkm{t g]kfnsf] cfly{s, 
;fdflhs / ;f+:s[lts ;d[l4df of]ubfg' ug]{ . 

/fli6«o cg's"ng of]hgf @)@!–%) hnjfo' kl/jt{gsf] c;/sf] hf]lvdnfO{ Go"gLs/0f ug]{ . 

#=%=$ r/g vs{ ;'wf/sf pknAwL 
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;g\ !(*) ;Dd g]kfndf hDdf #^ x]S6/df 3fF;v]tL tyf !&& x]S6/df r/g ljsf; ul/Psf] 
lyof]  . 3fF; tyf r/g ljsf;sf ljleGg cfof]hgf ljz]iftM kz' ljsf; cfof]hgf, km/]h 
ldzg, pQ/L e]u r/g ljsf; cfof]hgf cflbsf] k|of; :j?k cf j @)!&÷!* ;Dddf hDdf 
&&,!!( x=] df 3fF; v]tL / r/g ljsf; @$,@)@ x]S6/ df ePsf] 5 (Pande, 1994; 2018) 
-lrq $_ . pknAw hUufsf] cg'kftdf 3fF; v]tL s]jn !=% k|ltzt v]tL of]Uo hUufdf / r/g 
vs{ )=^ k|ltzt If]qdf dfq x'g ;s]sf] 5 . l5d]sL ef/tdf v]tL of]Uo hUufsf] $=# k|ltzt 
(Misri, 2002) / kfls:tfgdf !#=@ k|ltzt (Muhamad, 2002) v]tLuf]Uo hUUffdf 3fF; v]tL 
ul/G5 . xfnsf] pknAw kz'x¿sfnflu sDtLdf klg pknAw ePsf] v]tLof]Uo hUUff / r/g 

If]qsf] % k|ltzt e"efudf 3fF; v]tL tyf r/g ljsf; ul/g' kb{5 . 

#=^ r/g If]qsf] ;'wf/sf ;Defjgf / cj;/x¿
#=^=! r/g If]q ;DaGwL d'Vod'Vo d'2fx¿

cfwf/e"t hfgsf/Lsf] sdLM g]kfndf cjl:yt r/gvs{x¿ ;DaGwL cfwf/e"t hfgsf/Lsf] cTolws 
cefj 5 . pbfx/0fsf nflu r/g vs{x¿sf] cjl:ylt, pFrfO, df]x8f (Aspects), 3fF;sf 
k|hfltx¿sf] agfj6 (Pasture composition), afof]df; pTkfbg (Pasture biomass), Sofl/ª 
Sofkfl;6L (Carrying capacity), :6lsª /]6 (Stocking rate) cflbsf oyfy{ hfgsf/L 5}g . 

r/g vs{x¿sf] :jfldTjM k/Dk/fut ¿kdf r/gvs{x¿ ;DalGwt pkef]Qmfx¿sf] :jfldTjdf 
lyP t/ g]kfn ;/sf/sf] :jfldTjdf cfPkl5 pkef]Qmf / ;/sf/aLr ;Dembf/Lsf] cefj 
b]lvPsf] 5 . o;sf ;fy} w]/} h;f] vs{x¿sf] :jfldTj jg / ;f] cGtut{sf lgsfo cGt/ut 
kb{5g t/ To;sf] ljsf; / Jj:yfkgdf s[lif tyf kz'kG5L ljsf; dGqfnon] sfd ug]{ ePsf]n] 

oL b'O{ dGqfnoaLr klg ;dembf/Lsf] sdL /x]sf] kfOG5 . 

r/g vs{x¿ ;DaGwL gLlt, lgodx¿ tyf lgsfoM g]kfn ;/sf/n] r/g vs{x¿sf] ;Djw{g, ;+/If0f 

tyf lbuf] ljsf;sf nflu s]xL gLlt lgod tyf lgb]{lzsfx¿ agfPsf] 5 t/, tL gLlt lgodx¿ 
c:ki6 tyf Ps csf{df aflemPsf 5g / Jojxfl/stfdf Nofpg ;lsPsf] 5}g . pbfx/0fsf 

nflu /fli6«o lgs'~h tyf akm/ hf]g (National Parks & Buffer Zone) . xfn r/g vs{ 
ljsf;sfnflu ;+3Lo / If]qLo :t/df cfjZos lgsfo 5}g To;}n] vs{ ljsf;sf] sfo{qmd 
j]jfl/;] h:tf] ePsf] 5 . 

r/g vs{, /fli6«o lgs'~h tyf ;fd'bflos agaLr ;dGjosf] sdLM w]/}h;f] r/g vs{xx¿ 

/fli6«o lgs'~h tyf ;fd'bflos jgsf] clwsf/ If]q leq kg]{ ePsf]n] kz'sf] rl/r/g ;DaGwdf 
7"nf] ;d:of /x]sf] 5 . 

lxpFb dlxgfdf x'g] cfxf/fsf] sdLM lxpFb dlxgfdf r/g 3fF;sf] 7"nf] cefj x'g] u/]sf] 5, jgsf 
:ofpnfsf] e/df cfxf/fsf] cfk"lt{ ubf{ ;DalGwt If]qsf jg–hËnx¿ dfl;b} uPsf 5g . 

hnjfo' kl/jt{g / r/g Joj:yfkg



79 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

dfgj, kz' / lgs'~haLrsf] ;+3if{M r/g vs{x¿df 3fF; vfg] jGohGt' h:t} d[u / kfnt' 

kz'x¿aLr cfxf/fsf] nflu k|lt:kwf{ x'g] ub{5 tyf l;sf/L hGt'x¿n] 3/kn'jf kz' df/]/ 
wghgsf] 7"nf] Iflt x'g] u/]sf] 5 . 

cfjZos ef}lts ;|f]t ;fdu|Lsf] cefjM r/g vs{x¿sf] ;'wf/ tyf pTkfbsTjdf j[l4sf ;fy} 

kz'hGo pTkfbgsf] d"No clej[l4 tyf pTkfbgdf ljljwtfsf] nflu cfjZos ;|f]t ;fdu|L 
tyf k|ljlwsf] cefj /x]sf 5 . To:t} w]/}h;f] vs{x¿df cgfjZos emf/, emf8L, a'6\Øfg tyf 

ljiffn' jg:kltx¿ kfOG5g  . To:t} r/g ;w'f/sfnflu cfjZos laplahgsf] cefj /x]sf] 
5 . cfjZos af6f]3f6f], 3f]8]6f], k'n–k'n];f, lkpg] kfgLsf] cefj /x]sfn] w]/} h;f] vs{ / 

r/gdf kx'Fr k'Ug ;s]sf] 5}g . 

;xof]uL sfo{qmdsf] cefjM r/g vs{x¿df lge{/ kz'x¿sfnflu cfjZos ;xof]u pknAw 
x'g;s]sf] 5}g . pbfx/0fsf nflu gZn ;'wf/sfnflu c;n ;fF9]x¿, /f]u lgoGq0fsf sfo{qmdx¿, 

hf]lvd sd ug{ aLdfsf] ;d'lrt Joj:yf gx'g', Joj;fo ;~rfngsf nflu k'FhL tyf nufgLsf] 
sdL, kz'hGo kbfy{sf] d"No clej[l4sf cWof;x¿sf] sdL /x]sf 5 . 

abln+bf] kz' r/g k|0ffnLM xfn}sf lbgdf b'u{d If]qsf r/g vs{x¿df klg af6f]3f6f]sf] kx'r 

k'u]sf]n] ;'ud If]qaf6 kz' cfxf/f ljz]iftM ds}sf] kL7f], rf]s/, k/fn cflb 9'jfgL u/L pknAw 

3fF; tyf r/gsf] cefjsf] cj:yfdf cfk"lt{ ul/G5 h;n] ubf{ k/Dk/fut kz'kfng tyf 
cfxf/fsf ;|f]tx¿ klg k|efljt x'g]u/]sf] 5 . 

cfjZos cWoog, cg';Gwfgsf cefjM r/g vs{x¿sf] ;'wf/ tyf lbuf] ljsf;sf nflu 

cfjZos cWoog cg';Gwfgsf] 7"nf] sdL /x]sf 5 . 

hgr]tgf tyf ;xeflutfsf] sdLM r/g vs{x¿sf] ;'wf/ tyf lbuf] ljsf;sf nflu cfjZos 
hgr]tgf tyf hgzlQm kl/rfng tyf ;xeflutfsf] cefj /x]sf 5 . gofFF k':tfsf o'jsx¿ 
kz'kfng k]zfaf6 ljd'v eO/x]sf 5g / hLljsf]kfh{gsf nflu j}slNks k]zf h:t} j}b]lzs 

/f]huf/L tyf ko{6g k]zf ckgfO/x]sf 5g . 

r/g vs{sf] cltqmd0fM xfnsf lbgx¿df r/g vs{x¿sf] cltqmd0f a9b} uPsf] 5 To;/L g} 
e":vng cflbsf sf/0f klg r/g vs{x¿sf] Ifo e}/x]sf] 5 . 

r/g vs{ ljsf;sf nflu cfjZos kg]{ nfut k'FhLsf] sdLM r/g vs{x¿ b'u{d tyf oftfoftsf] 
b[li6n] cgsG6f/ 7fFpdf /x]sf]n] r/g vs{sf] ljsf;sf nflu 7"nf] nfut tyf k'FhLsf] 
cfjZostf kb{5 . 

cfjZos tflnd, lzIff tyf k|fljlws hgzlQmsf] sdLM r/g vs{x¿sf] lbuf] ljsf;sf nflu 
cfjZos tflnd, lzIff tyf k|fljlws hgzlQmsf] cefj /x]sf] 5 . 
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#=^=@ r/g If]qsf] ;'wf/sf ;Defjgf / cj;/x¿
yy Jojl:yt rl/r/g k|0ffnLM k/Dk/fut 3'DtL uf]7 k|0ffnLnfO{ xfnsf vs{x¿df ePsf] 3fF;n] 

y]Ug g;Sg] ePsf]n] r/g vs{x¿df cltr/gsf] cj:yf cfPsf] 5 . Jojl:yt rl/r/g 
k|0ffnL ckgfP/ r/gvs{sf] pTkfbg / pTkfbsTjdf ;'wf/ Nofpg ;lsG5 . o;sf 

nflu r/g vs{x¿sf] rl/r/g Ifdtf (Carrying capacity) cg';f/ kz' rl/r/g u/fpg' 
kb{5 . 

yy r/g vs{sf] ;'wf/sf] ;DefjgfM ljutdf g]kfn ;/sf/sf] r/g ljsf;sf sfo{qmd 
cGt/ut sl/a @%,))) x]S6/df pGgt hftsf 3fF;sf lap h:t} XjfO6 Snf]e/, 

ax'jifL{o /fOu|f;, sS;k"m6 cflb 5l/Psf 5g / 3f]8]6f] af6f], k'n];f tyf lkpg] 

kfgLsf] Joj:yf ul/Psf] 5 . pknAw r/g If]qsf] ;'wf/ ul/Psf] vs{sf] If]qkmn guGo 
xf] . o:tf sfo{qmdx¿nfO{ hg;xeflutf tyf :yfgLo ;/sf/sf] ;xof]udf yk ;zQm 

agfpg' kb{5 . 

yy r/g vs{df sf];] jg:kltsf] k|of]uM sf];] k|hfltsf 3fF;afnLx¿ a9L kf]lifnf] tyf k|f]l6g 
o'St x'G5g  . xfn r/g vs{x¿df sf];] hftsf 3fF;]afnLx¿sf] cefj /x]sf]n] ;a} 

ef}uf]lns If]qdf ePsf r/g vs{x¿df ef}uf]lns cj:yf ;'xfpFbf sf];] afnL h:t} lxdfnL 
e]udf XjfO6 Snf]e/, /]8 Snf]e/, kxf8L tyf t/fO{ e]usf r/gdf 8]:df]l8od, km/]h 

lkg6, e]r cflb hftsf 3fF;]afnLsf ;fy} a9L pTkfbg lbg] kf]lifnf hftsf 3fF;x¿ 
nufpg' k5{ . 

yy cgfjZos jg:kltM r/g vs{af6 cgfjZos emf/, emf8L / ljiffn' hftsf jg:kltx¿nfO{ 

df;]/ a9L pTkfbg lbg] tyf kf]lifnf k|hfltsf 3fF;x¿sf] ;+/If0f ul/g' kb{5 . w]/} h;f] 
:yfgLo hftsf 3fF;x¿ :yfgLo xfjfkfgLdf x's{g / pTkfbg lbg ;Sg] vfnsf x'G5g 

/ o:tf 3fF;x¿df hnjfo' kl/jt{gsf] c;/ klg sd dfqfdf x'g] u5{ . 

yy r/g vs{sf] ef}lts k"jf{wf/M xfn}sf] Ps cWoog cg';f/ pknAw r/g vs{x?dWo] sl/a 
$@ k|ltzt r/g vs{x¿ clt le/fnf] If]qdf ePsf / ToxfF af6f]3f6f], lkpg] kfgLsf] cefj 
ePsf] sf/0fn]  ltgsf] pkof]u x'g;s]sf] 5}g . To:tf r/g vs{x¿sf] ef}lts k"jf{wf/df 

;'wf/ u/]/ rl/r/gsf nflu yk If]q pknAw u/fpg ;lsG5 . 

$=) r/g Joj:yfkgdf hnjfo' kl/jt{gn] lgDTofPsf ;sf/fTds tyf 
gsf/fTds c;/ tyf k|efjx¿ 
hnjfo' kl/jt{gsf] sf/0f xfnsf bzsdf tfkqmd j[l4sf] b/ )=!*°C k|lt bzs j[l4 e}/x]sf] 
5 . hnn] ubf{ lxpF kUng], lxdtfn k'm6\g ;Sg], Ct'sf] ;dodf x]/km]/ x'gfn] s';dodf 
jiff{ x'g], af9L cfpg], cltj[li6, cgfj[li6, ;'vf, v8]/L, gbL s6fg cflb ;d:ofx¿ b]lvPsf 
5g . cfufdL %) jif{df tfkqmd !=%°C j[l4 ePdf o:tf ;d:of cem eofjx x'g] cg'dfg 

ul/Psf] 5 . o:tf kl/jt{gn] kz'k+IfLx¿sf] ljsf;, pTkfbg / pTkfbsTj tyf kz' cfxf/fsf 
;|f]tx¿df c;/ ul//x]5 . hnjfo' kl/jt{gsf] sf/0f xfn s'n ufx{:y pTkfbgdf !=% b]lv 

hnjfo' kl/jt{g / r/g Joj:yfkg
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@=) k|ltzt gf]S;fgL x'g k'u]sf] b]lvG5 / lgs6 eljiodf o:tf] gf]S;fgL # k|ltzt eGbf a9L 
x'g] cg'dfg 5 . 

r/g Joj:yfkg tyf kz'k+IfLx¿df hnjfo' kl/jt{gn] kfg]{ / kfg{;Sg] k|ToIf tyf ck|ToIf 

c;/x¿sf] ljZn]if0f u/L cfly{s, ;fdflhs tyf kof{j/0fLo lxt x'g] bL3{sfnLg ;dfwfg 

lgsfNg' kb{5  . 

$=! r/g vs{df hnjfo' kl/jt{gsf ;sf/fTds tyf gsf/fTds c;/x¿
$=!=! hnjfo' kl/jt{gsf gsf/fTds c;/x¿

yy hnjfo' kl/jt{gn] kz'x¿sf] zf/Ll/s j[l4, /f]uJofwLsf] ;d:of, cfxf/fsf] pknAwtfdf 
sdL NofpF5 . 

yy tfkqmd j[l4n] u/d If]qdf k|fo h;f] kfOg] /f]u sL/f cflb lj:tf/} pRr e"efu tyf 
n]slt/ b]vfkb}{ uO/x]sf 5g . h:t} u/d xfjfkfgLdf kfOg] nfdv'§], lsgf{ cflb cr]n 
n]slt/ klg kfOg yfn]sf 5g . 

yy hnjfo' kl/jt{gsf sf/0f cfsl:ds 9+un] s';dodf lxFp, cl;gf kg]{, a9L jiff{, v8]/L 

cflbsf sf/0f dflg; tyf kz'x¿n] sl7g kl/l:yltsf] ;fdgf ug]{ ug'{ kl//x]sf] 5 . 

yy af9L klx/f] e"Ifosf ;fy} hnjfo' kl/jt{gsf sf/0f r/g 3fF;sf] j[l4 tyf pTkfbsTjdf 

sdL cfpgfn]] r/g If]q ;fF3'l/b} uPsf 5g tyf r/g If]qsf 7fFpx¿ klg kl/jt{g 
eO/x]sf 5g . 

$=!=@ hnjfo' kl/jt{gsf ;sf/fTds c;/x¿
yy hnjfo' kl/jt{gsf] sf/0f jfo'd08ndf sfj{g 8fOcS;fO8 (CO2) sf] dfqf a9\gfn] 

jfx\o tfkqmddf j[l4 x'G5 h;n] la?jfsf] zf/Ll/s lqmofsnfk (Plant physiology) 
h:t} k|sfz ;+n]i0f (Photosynthesis) sf] lqmofdf j[l4 x'g'sf ;fy} jfikf]T;h{g 
(Transpiration) sd x'G5 h;sf sf/0f la?jfsf] pTkfbsTj (Productivity) a9\g'sf 
;fy} kfgLsf] ;b'kof]u ug]{ Ifdtf (Water‐use efficiency) a9\5 (Daniel et al, 2017) . 

yy r/g If]qdf ePsf jg:kltx¿n] xl/t Uof; sfj{g 8fOcS;fO8 (CO2) clezf]if0f u/]/ 
hnjfo' kl/jt{gaf6 x'g] c;/nfO{ Go"gLs/0f ug{ ;xof]u ub{5g . r/g If]qsf] kfl/

l:yltsLo k|0ffnL (Ecological System) n] cGo afnL la?jfsf] pTkfbg tyf hLjg 
lgjf{xdf kg{;Sg] gsf/fTds k|efjaf6 cg's"ng x'g d2t ub{5g . 

yy k[[YjLsf] tfkqmddf j[l4sf] sf/0f lxdfnsf] lxpF kUng] qmd tLj| x'gfn] pknAw hldgsf] 

If]qkmndf km]/jbn x'g] / To; If]qsf jg:kltx¿sf] pTkfbgdf c;/ ug]{ ;Defjgf 
5 . hnjfo' kl/jt{gsf sf/0f tfkqmd j[l4 x'Fbf jg:kltx¿sf] j[l4 x'g] ;dodf klg 

kl/jt{g cfpg ;S5 . 
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%=) g]kfnsf] ;Gbe{df hnjfo' cg's"lnt r/g Joj:yfkgsf] ;Defjgf
hnjfo' kl/jt{gsf] sf/0f cltj[li6, cgfj[li6, af9L, klx/f], lxdklx/f], ;'vf, clt tftf], clt 

udL{, h:tf k|fs[lts ljkb\sf] hf]lvd a9L/x]sf] 5 h;n] ubf{ kof{j/0fLo ;Gt'ng lau|b} 

uPsf] 5 . hnjfo' kl/jt{gn] s]jn r/g If]qdf dfq geO{ ;d:t dfgj hLjg / ef}uf]lns 
If]qdf c;/ ub{5 / ;d:t ;fdflhs, cfly{s, ko{6sLo ljsf;, h}ljs ljljwtf, 3/kfn'jf 
kz'k+IfLx¿, jGo hLjhGt'x¿sf] ljsf; cflb If]qdf c;/ k'¥ofO/x]sf] 5 . 

hnjfo' kl/jt{gsf sf/0f r/g vs{x¿df pTkGg ePsf jf x'g;Sg] r'gf}tLx¿ tyf hf]lvdx¿sf] 
klxrfg u/L plrt Joj:yfkg ug]{ sfo{nfO{ hnjfo' cg's"lnt r/g Joj:yfkg (Adaptive 
Rangeland Management) elgG5 . To;}n] hnjfo' kl/jt{gsf c;/;Fu cg's"ng 
(Adaptation) x'gsf nflu ;a} kIfx¿ ;dfj]z u/]/ cg's"lnt r/g Joj:Yffkgsf] sfo{qmdsf 
nflu PsLs[t k|of; ul/g' cfjZos 5 . s'g} vf; hLj jf la?jfsf] :jefjdf jf z/L/sf] 
9fFrfdf kl/jg{g u/]/ / gofFF k|ljlwx? pkof]u u/]/ kl/jlt{t jftfj/0fdf ;dfof]hg ug{ u/fpg 
;lsG5 . g]kfn ;/sf/, jftfj/0f dGqfnon] hnjfo' kl/jt{g tyf jftfj/0f Joj:yfkgsf 

;d;fdlos ;jfnx?nfO{ ;Daf]wg ug{ ljleGg sfo{qmd tyf hgr]tgf hufpg] sfo{x? ub}{ 
cfPsf] 5 . 

hnjfo' kl/jt{gsf c;/af6 x'g] IfltnfO{ Go"gLs/0f ug{ tyf cg's"lnt x'g hnjfo' d}qL r/g 

Joj:yfkgsf pkfox¿ ckgfpg' kb{5 h:t}M

yy r/g vs{x¿sf] pTkfbg / pTkfbsTj a9fP/ vs{sf] k'g/f]Tyfgsf ;fy} sfj{g8fO{cS;fO8 
Uof;sf] Go"gLs/0fsf nflu kf]lifnf 3fF;x¿sf] ;+/If0f / k|jw{g ug]{, ljleGg lsl;dsf] 

3fF;x¿ nufP/ ljljwtf sfod /fVg], 8fn]3fF; / ?v k|hftLsf la?jf nufP/ j[Iff/f]k0f 

ug]{, sf];]–csf];] 3fF;x¿sf] cg'kft sfod /fVg] . 

yy r/g vs{sf] ef}lts cj:yfdf ;'wf/ Nofpg emf/kft tyf cgfjZos emf8L a'6\Øfg 

x6fpg], 3f]8]6f] af6f], vx/] vf]nf gfnfdf k'n k'n];f agfpg], uf]7fnf / kz'sf nflu 
cfjZos uf]7 cflbsf] lgdf{0f ug]{, vs{df kfgLsf] ;|f]t ;+/If0f ug]{, e"Ifo, af9L, klx/f] 
lgoGq0f ug]{ . 

yy hnjfo' kl/jt{g;Fu sd ;+j]bgzLn hftsf kz' tyf cfg'jf+lzs Ifdtfsf] ljsf; ug]{, 

;'Vvf, /f]uJofwL ;xg ;Sg] afnL la?jf tyf kz'sf gZnsf] ljsf; ug]{ .

yy r/g vs{sf] Ifdtf cg';f/sf] plrt r/g Joj:yfkg ug]{ . 

^=) pk;+xf/÷lgZsif{ 
r/g vs{x¿sf] jfx'Notf ePsf] lxdfnL If]qdf g]kfnsf ( k|ltzt hg;ª\Vofsf]] hLljsf]kfh{gsf] 
d'Vo ;fwg g} kz'kfng xf] . hnjfo' kl/jt{g / cJojl:yt rl/r/gsf sf/0f r/g vs{df 

gsf/fTds c;/ k/]sf] 5 h;n] ubf{ r/g vs{df cfwfl/t hLljsf]kfh{g Joj;foaf6 gofFF 

hnjfo' kl/jt{g / r/g Joj:yfkg
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k':tf ljd'v e}/x]sf] 5 . To;}n] r/g vs{sf] lbuf] Joj:yfkg tyf hLljsf]kfh{gsf nflu 
s]Gb|Lo tyf :yfgLo :t/df hg;xeflutfsf] dfWodaf6 kfl/l:yltsLo k|0ffnLdf cfwfl/t 
sfo{qmdx¿ ;~rfng ul/g'kb{5 . 
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hnjfo' kl/jt{g / r/g Joj:yfkg
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?b| k|;fb kf}8]n1

k[i7e"ld

kz'kfng If]qaf6 pT;h{g x'g] ljleGg xl/tu[x Uof“;sf] hnjfo' kl/jt{gdf cxd\ e"ldsf 

/x]sf] s'/f ljleGg cWoogx?n] b]vfPsf 5g . kz'kfngsf ljleGg ls|ofsnfkaf6 pT;h{g 
x'g] ldy]g, gfO{6«; cS;fO{8, sfa{g 8fO{cS;fO{8 cflb Uof“;n] e"–d08nLo tfkdfg j[l4df 
;xof]u k'¥ofO{ jftfj/0fdf k|lts"n c;/ kfl//x]sf 5g . cfxf/f kRg] qmddf pu|fpg] kz'af6 

pT;h{g x'g] ldy]g Uof“; / dnd"qaf6 pT;h{g x'g] gfO{6«; cS;fO8n] jftfj/0fdf k|lts"n 
k|efj kfl//x]sfn] o;sf] plrt Joj:yfkg ul/g' h?/L 5 . kz'kfng If]qaf6 pT;h{g x'g] 

xl/tu[x Uof;x?sf] kl/df0fdf kz' cfxf/fsf] dxTjk"0f{ e"ldsf x'G5 . xl/tu[x Uof; pT;h{g 
sd ug{ kz'nfO{ kf]lifnf / kz'n] ;lhn} krfpg ;Sg] xl/of] 3fF; / ;Gt'lnt cfxf/f v'jfpg' 
kb{5 . o;sf] nflu ;Dej eP;Dd afx|} dlxgf xl/of] 3fF; pknAw x'g] / ;f]] ;Dej geP xl/of] 

3fF;]afnLsf] ;+/If0f u/]/ x] tyf ;fO{n]h agfO{ 3fF;sf] cefj x'g] ;dodf v'jfpg] Joj:yf 

ug'{kb{5 . o;/L ;+/If0f ul/Psf] 3fF;df xl/of] 3f“;sf] kf]lifnf]kg w]/} xb;Dd sfod /x]sf] 
x'G5 . kz'sf] zf/Ll/s tf}n tyf pTkfbgsf] cfwf/df ;Gt'lnt bfgfsf ;fy ;+/If0f ul/Psf 
3fF;x? v'jfpbf xl/tu[x Uof; pT;h{gdf sdL cfpg'sf] ;fy} kz'hGo pTkfbgdf klg j[l4 
x'G5 . 

kl/efiff 
3fF;]afnLsf] ;+/If0fM 3fF; tyf 3fF;]afnLnfO{ pko'Qm cj:yfdf sf6L To;df /x]sf] kf}li6s tTj 
gi6 gx'g] u/]/ ;+/If0f u/L e08f/0f ug]{ k|ls|ofnfO{ 3fF;]afnLsf] ;+/If0f elgG5 . o;/L ;+/If0f 

1	  r/g tyf 3fF; ljsf; lj1, Gf]kfn nfO{:6s ;]S6/ Ogf]e];g cfof]hgf . 

hnjfo' kl/jt{g cgs"ngsfnflu 3fF;]afnLsf] 
;+/If0f / lbuf] Joj:yfkgsf k|ljlw tyf cEof;x?
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ul/Psf] 3fF;nfO{ xl/of] 3fF;sf] cefj x'g] ;dodf kz'nfO{ v'jfpg k|of]u ul/G5 . ;+/If0f 
ul/Psf] o:tf] 3fF; xl/of] 3fF; ;/xg} kf]lifnf] x'G5 . x] tyf ;fO{n]h 3fF;]afnL ;+/If0fsf b'O{ 
k|d'v tl/sf x'g . 

x]M 3fF; tyf 3fF;]afnLnfO{ k"mn km'Ng] cj:yfdf sf6L To;df /x]sf] hnf+zsf] dfqf !) b]lv 
!% k|ltzt sfod x'g] u/L plrt tl/sfn] ;'sfPsf] 3fF;nfO{ x] elgG5 . x] 3fF; dl;gf] 8fF7 
ePsf 3fF;x?af6 agfpg' pko'Qm dflgG5 . g]kfnsf] pRr kxf8L If]qdf æufhf]Æ sf] ?kdf x] 
agfpg] k|rng k/Dk/fb]lv g} rlncfPsf] 5 . o;/L agfPsf] ufhf]nfO{ lxdkft ePsf] a]nf tyf 
r/g If]qdf 3fF; gknfP;Dd kz'x?nfO{ v'jfpg] ul/G5 . pRr kxf8L e]udf d+l;/b]lv r}q 
dlxgf;Dd x] 3fF; v'jfP/ ufO{, e}+;L, e]8f, afv|f, Rofª\u|f,rf}+/L, 3f]8f tyf vRr8x? kflnG5 . 

;fO{n]hM pko'Qm cj:yfsf] xl/of] 3fF; tyf 3fF;]afnLnfO{ !–# OGrsf Psgf;sf 6'qmf kf/]/ 
sf6L To;df /x]sf] #) b]lv #% k|ltzt kfgLsf] dfqf 36fP/ xfjf k:g g;Sg] (anaerobic 
condition) u/L vf8n jf kf]ln–Aofudf txtx kf/]/ vfbL 3fF;sf kf]ifs tTjx? gi6 
gx'g] u/L cDnLs/0f ljlw (ensiling process) af6 tof/ kfl/Psf] pTkfbgnfO{ ;fO{n]h 
elgG5 . ;fO{n]h agfpg ds}, l6cf];]G6L, afh/f, g]lkP/ h:tf df]6f 8fF7 / a9L 3'ngzLn 
u'lnof]kgf (Soluble carbohydrates) ePsf 3fF;]afnLx? pko'Qm x'G5g  . ;a}eGbf /fd|f] 
u'0f:t/sf] ;fO{n]h ds}af6 tof/ x'G5 . 

k"0f{ ldl>t cfxf/f (Total Mixed Ration-TMR)M b}lgs ?kdf kz'nfO{ cfjZos kg]{ 3fF;, 
bfgf, k|f]l6g, le6fldg, kmL8 Pl8l6E; / vlghtTjx?sf] dfqf ;Gt'lnt cg'kftdf ld>0f u/L 
So'asf] ?kdf d]l;gåf/f tof/ kfl/Psf ljleGg cfsf/sf v'/fsnfO{ k"0f{ cfxf/f elgG5 . k"0f{ 
ldl>t cfxf/f v'jfpbf kz'n] cfkm\gf] Ifdtf cg';f/ pTkfbg lbG5 / kz' zf/Ll/s ?kdf 
:j:y /xG5 . cfxf/fsf] k|To]s a'hf]df kz'n] ;a} k|sf/sf kf]ifs tTjx? Ps} k6s k|fKt ug{ 
;Sb5 . ljsl;t b]zx?df o:tf] cfxf/f agfpg] rng ;g !(%) lt/}} ;'? ul/Psf] eP klg 
g]kfndf eg] ev{/ ev{/ ;'? ePsf] 5 . 6L=Pd\=cf/= agfpbf xl/of] 3fF;, x], ;fO{n]h cflbnfO{ 
dl;gf 6'qmf kf/]/ bfgfhGo kbfy{, le6fldg, k|f]l6g, vlgh ld>0f / kmL8 Pl8l6E; cflb;“u 
ld>0f (Blending) u/L ;Gt'lnt cfxf/f agfO{G5 . 

kz' cfxf/fdf k/fn, 5\jfnL, gn tyf 9f]8sf] k|of]u

xfd|f] b]zsf ;a} s[ifsn] k/fn, 5\jfnL, e':;f, 9f]8, gn cflbnfO{ cfwf/e"t kz' cfxf/fsf] 
?kdf k|of]u ul//x]sf 5g . kf]if0fsf] b[li6n] pNn]lvt cfxf/fsf ;|f]tx? lgs} Go"g u'0f:t/sf 
eP klg cGo kf]lifnf 3fF; v'jfpg] ljsNk gePsf] / vfBfGo afnL pTkfbg ubf{ ;x–
pTkfbgsf] ?kdf gn, k/fn ;xh ?kdf k|fKt x'g] ePsf]n] s[ifsx?n] cfxf/fsf] nflu logsf] 
k|of]u ul//x]sf 5g . ;'Vvf kbfy{sf] cfwf/df kz'nfO{ pknAw x'g]] s"n cfxf/fsf] sl/a &% 
k|ltzt of]ubfg gn, k/fn, 5\afnL, e':;f, 9f]8 cflbsf] /x]sf] 5 . 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?
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!=# 3fF;]afnL ;+/If0f, ;Djw{g / pkof]u
hnjfo' kl/jt{g cg's"lnt 3fF;]afnL ;+/If0f tyf pkof]usf ljlwx?

df};d cg';f/ ljleGg k|sf/sf aif]{, lxpb] / jx'jif]{ 3fF; tyf 3fF;]afnLx? pTkfbg 
ul/G5 . kz'nfO{ jif{el/ Ps}gf;n] xl/of] 3fF; cfk"lt{ ug{ sl7gfO{ x'g] ePsf]n] ljsNksf] ?kdf 
xl/of] 3fF;sf kf]ifstTjx? ;+/If0f x'g] u/L x] tyf ;fO{n]h agfpg] k|ljlwsf] ljsf; ul/Psf] 

5 . 3fF;]afnLx? sf];] tyf csf];] ks[ltsf x'G5g . df};ddf oL 3fF;x? xl/of] cj:yfdf 
v'jfpg ;lsG5 eg] a]df};ddf cfxf/f cfk"lt{ ug{ log} 3fF;af6 x] tyf ;fO{n]h agfP/ v'jfpg 

;lsG5 . o;af6 kz'nfO{ cfjZos kg]{ kf]ifs tTjx? cfk"lt{ eO{ pTkfbgdf Ps?ktf Nofpg 
tyf kz'nfO{ :j:Yo /fVg ;xof]u k'Ub5 . 

x], ;fO{n]h agfpg ;lsg] 3f“;]afnLx?

-s_ ;lhn} ;'sfpg ;lsg] ePsf]n] dl;gf 8f“7 x'g] k|hfltsf 3fF;af6 u'0f:t/Lo x] agfpg 
;lsG5 . :yfgLo v/ k|hfltsf 3fF;x? / h} 3fF;, n';g{, al;{d, :6fOnf], df]nf6f], 
kf:kfnd, ;]6fl/of cflb x] agfpg ;lsg] 3f“;x? x'g . 

-v_ a9L dfqfdf u'lnof]kgf cyf{t 3'ngzLn sfaf]{xf8]«8 x'g] df]6f 8fF7 ePsf 3fF;x? ;fO{n]h 

agfpgsf] nflu pko'Qm dflgG5g  . o:tf 3fF;df cDnLs/0f (Fermentation) l56f] 
x'g] x'bf oLaf6 u'0f:t/Lo ;fO{n]h aGb5 . ;fO{n]hnfO{ 3fF;sf] l;GsL klg eGg] rng 

5 . ds}, l6cf];]G6L, h'g]nf], xfO{a|L8 g]lko/ cflb ;fO{n]h agfpg ;lsg] 3fF;x? x'g . 

-s_ x] pTkfbg
kl/ro

3fF; tyf 3fF;]afnLnfO{ k"mn km'Ng] cj:yfdf sf6L To;df /x]sf] hnf+zsf] dfqf (Moisture 
content) !) b]lv !% k|ltzt sfod x'g] u/L plrt tl/sfn] ;'sfPsf] 3fF;nfO{ x] elgG5 . 3fF;df 

/x]sf] kf]ifs tTjsf] ;+/If0f u/L ;'s]sf] 3fF;nfO{ xl/o} cj:yfdf /fVg' x] agfpg'sf] d'Vo 
p2]Zo xf] . x] agfpgsf nflu 3fF;nfO{ km"n km'Ng' cufj} cyf{t km"n km'Ng] cj:yfdf sf6\g' 

pQd dflgG5 . ;fwf/0ftof x] 3fF;df (=^ k|ltzt k|f]l6g / $% b]lv ^) k|ltzt s"n kfRo 

kbfy{ (TDN) x'G5 . 

x] pTkfbgsf lz4fGt 

•	 3fF;df /x]sf] hnf+zsf] dfqfnfO{ !) b]lv !% k|ltzt sfod u/L s'g} klg /f;folgs 
k|ls|of lagf 3fF;df ePsf] kf]lifnf]kgnfO{ ;'/lIft cj:yfdf nfdf] ;do;Dd ;+/If0f 
ug]{ . 

•	 3fF;df ePsf kf}li6s tTjnfO{ oyf]lrt dfqfdf ;+/If0f u/L /fVg], jiff{tdf a9L ePsf] 

3fF;nfO{ v]/ hfg glbg] / 3fF;sf kftx? v]/ hfg glbO{ x] sf] ?kdf ;+/If0f ug]{ . 
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•	 /fd|f];Fu tof/ kfl/Psf] c;n x] 3fF; v'jfO{ kz'sf] kf]if0f cfjZostf k"/f ug]{ / 
kz'hGo pTkfbg k|fKt ug]{ . 

•	 xl/of] 3fF;sf] cefj ePsf] ;dodf kz' cfxf/fsf] ?kdf x] sf] k|of]u ug{] . 

c;n x] df x'g'kg]{ u'0fx?

•	 x] df kftsf] dfqf a9L x'g'k5{ . 

•	 x] agfpg] 3fF;nfO{ km"n km'Ng] ;dodf jf km"n km'n]sf] cj:yfdf sf6\g' k5{ . 
•	 x] 3fF; xl/of] / g/d x'g'k5{ / w'nf] / 9';L /lxt x'g'k5{ . 
•	 x] 3fF;df hnf+zsf] dfqf !% k|ltzt eGbf sd x'g'k5{ . 

•	 x] 3fF; emf/, afnLsf 7'6f7'6L /lxt x'g'k5{ . 

•	 x] 3fF; h'g afnLaf6 agfOPsf] xf] To;}sf] af:gf cfpg] vfnsf] x'g'k5{ . 

•	 x] 3fF;df ( b]lv !) k|ltzt sRrf k|f]l6g (CP), @% b]lv #) k|ltzt s'|8 kmfO{a/ 

(CF) / $% b]lv ^) k|ltzt s"n kfRo kbfy{ (TDN) x'g'k5{ . 
•	 x] 3fF;af6 kz'n] le6fldg P / le6fldg 8L k|fKt ug{ ;Sg'k5{ . 

x] agfpgsf nflu 3fF; sf6\g] ;do 

•	 x] agfpg] 3fF; sf6\bf km"n km'Ng] cj:yfdf cyf{t !) k|ltzt km"n km'ln;s]kl5 sf6\g' 
kb{5 . o; cj:yfdf 3fF;df kftsf] dfqf clwstd x'G5 / k|f]l6g, le6fldg / vlgh 

tTjsf] dfqf klg a9L x'G5 . km"n km'Ng] cj:yfsf] 3f“;af6 tof/ kf/]sf] x] kf]lifnf] 
x'G5 / kz'n] ?rfp5g . 

x] sf k|sf/x? 

•	 csf];] 3fF;af6 tof/ kfl/Psf] x] . 

•	 sf];] 3fF;af6 tof/ kfl/Psf] x] . 
•	 ldl>t x] cyf{t sf];] / csf];] 3fF; ld;fP/ tof/ kfl/Psf] x] . 

x] agfpgsf nflu pko'Qm 3fF;]afnLx?

•	 csf];]M h}, df]nf6f], kf:kfnd, ;]6]l/of / dl;gf 8fF7 ePsf cGo :yfgLo 3fF;x? . 
•	 sf];]M n';g{, e]r, :6fO{nf], s]/fp cflb . 

x] agfpg] tl/sf

•	 x] agfpg] 3fF;nfO{ km"n km'Ng] cj:yfdf sf6\g] . 
•	 sf6]sf] 3f“;nfO{ af/Ldf cf]Onfpg 5fl8lbg] . 
•	 cf]O{nfPsf] 3fF;nfO{ 5xf/Ldf nuL ;'sfpgsf nflu lkmhfpg] jf ;–;fgf d'7f agfO{ 

8f]/Ldf 6fFu]/ ;'Sg lbg] . 5xf/Ldf ;'sfpbf 3fF;sf] xl/of]kgf sfod /lx/xG5 / x] 
kf]lifnf] x'G5 . 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?
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•	 x] agfpg sf6]sf] 3fF;nfO{ l;w} 3fddf g;'sfpg] . o;f] u/]df 3fF;sf] kf]ifs tTjdf 
x|f; cfp5 . 

•	 x] agfpg ;'sfPsf] 3fF;df hnf+zsf] dfqf !% k|ltzt sfod x'g] Joj:yf ug]{ . 
•	 ;'sfPsf] 3fF;nfO{ 3fdkfgLaf6 hf]ufO{ e08f/0f ug]{ . 

•	 tof/ ePsf] x] 3fF;nfO{ 3fFdkfgLaf6 hf]ufP/ e08f/0f u/L /fVg] . 
•	 ;do–;dodf u'0f:t/ hf“r ug]{ . 

-v_ ;fO{n]h pTkfbg
kl/ro 

pko'Qm cj:yfsf] xl/of] 3fF; tyf 3fF;]afnLnfO{ !–# OGrsf Psgf;sf 6'qmf kf/]/ sf6L To;df 

/x]sf] #) b]lv #% k|ltzt kfgLsf] dfqf 36fP/ xfjf k:g g;Sg] (anaerobic condition) 
u/L vf8n jf kf]ln–Aofudf txtx kf/]/ vfbL 3fF;sf kf]ifs tTjx? gi6 gx'g] u/L cDnLs/0f 

ljlw (ensiling process) af6 tof/ kfl/Psf] pTkfbgnfO{ ;fO{n]h elgG5  . o;/L tof/ 
kf/L e08f/0f ul/Psf] ;fOn]h ufO{e};LnfO{ ;'Vvf ofddf v'jfOG5 . ljsl;t b]zx?df kz' 
cfxf/fsf] nflu kmfd{df ePsf kz'sf] ;+Vofsf] cfwf/df ;fO{n]h agfpg] k|rng 5 . vf; u/L 

lxpb tyf ;'Vvf ofddf xl/of] 3fF;sf] cefj x'g] x'Fbf 8]/L kmfd{df jif}{el/ b"w pTkfbg Psgf; 
/fVg kf]lifnf] cfxf/fsf] ?kdf ;fO{n]hsf] k|of]u ug]{ ul/G5 . 

;fO{n]h agfpg] sfo{nfO{{ s[ifsx?n] emGeml6nf] / c;lhnf] 7fg] klg of] Tolt sl7g 
5}g . ;'?df ef}lts ;+/rgf lgdf{0f ug{ nufgL ug'{kg]{ ePtf klg Ps k6s ;+/rgf lgdf{0f 

ePkl5 vf;} 7"nf] ;d:of cfpg] b]lvb}g . cfhef]nL l;d]G6sf vf8nsf] ;f6f] d]l;g k|of]u 
u/L kf]s] (bale) ;fO{n]h agfpg ;Dej ePsf]n] 7"nf kmfd{x?df cfkm}n] sRrf kbfy{ pTkfbg 
u/L cfkm"nfO{ cfjZos kg]{ ;fO{n]h cfkm} pTkfbg ug{ ;lsG5 eg] ;fgf kmfd{x?sf] nflu 

vl/b ug{ rfx] ;fOn]h ;lhn} pknAw 5 . 8]/L kmfld{Ë / ;fO{n]hsf] cGofF]GofFl;|t ;DaGw 
/x]sf]n] 8]/L Joj;fonfO{ lbuf] kfg{{ pko'Qm 3fF;]afnLsf] v]tL u/L ;fO{n]h agfpg' h?/L 5 . 

;fOn]hsf] cfjZostf

g]kfndf klg b'Uw pTkfbg If]qsf] Jofj;flos/0f eO/x]sf] 5 . afx|} dlxgf xl/of] 3fF;sf] pTkfbg 
ug{ df};dL k|lts"ntf, e"–agf}6 / l;+rfO{sf] sdLn] ubf{ ;Dej 5}g . vf; u/L d+l;/b]lv 

h]i7;Dd xl/of] 3fF;sf] cefj x'g] u/]sf] kfO{G5 . o; cjlwdf kz'sf] kf]lifnf] v'/fssf] nflu 
lxpFb] 3fF; kof{Kt dfqfdf v]tL ug'{k5{ jf jiff{tdf a9L ePsf] 3fF;af6 x] tyf ;fO{n]h agfpg' 

kb{5 . kz'sf] v'/fs bfgfdf cfwfl/t ePdf pTkfbg nfut a9\g'sf ;fy} kz'kfng If]qaf6 
pT;h{g x'g] xl/tu[x Uof“; (GHG) df j[l4 x'G5 / kz'df af“emf]kg tyf k|hgg\ ljs[ltsf 
;d:ofx? b]vf kg{ ;S5g . To;}n] pTkfbg nfut 36\g] / xl/tu[x (GHG) Uof; pT;h{df 
sdL cfpg] ePsf]n] xl/of] 3fF; cefj x'g] ;dodf ;fO{n]h k|of]u ul/g' cfjZos 5 . 
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;fO{n]h agfpg pko'Qm afnLx?

;a} k|sf/sf 3fF;]afnLaf6 ;fOn]h agfpg ;lsg] ePtf klg ds}, h'g]nf], l6cf];]G6L, g]lko/ 
h:tf df]6f] 8fF7 ePsf / a9L u'lnof]kgf ePsf 3fF;]afnLx? ;fO{n]h agfpgsf]] nflu 

pko'St dflgG5g . u'0f:t/Lo ;fO{n]h agfpgsf nflu 3fF;]afnLdf u'lnof]kgfsf] dfqf a9L 
x'g' h?/L 5 . u'lnof]kg a9L ePdf cDnLs/0f (ensiling/acidification process) l56f] x'g] 
ub{5 . dl;g' 8fF7 ePsf csf];] tyf sf];] 3fF;x?af6 agfO{g] ;fO{n]hdf l56f] cDnLs/0f 
u/fpg v'bf]] (molasses) sf] k|of]u ug'{ kb{5 . 

afnL sf6\g] pko'Qm ;do

u'0f:t/Lo ;fO{n]h tof/ ug{sf] nflu 3Ff;]afnLnfO{ pko'Qm ;dodf sf6\g' kb{5  . ds}sf] 

;fO{n]h agfpbf ds}nfO{ u]8fdf b"w k;]sf] cj:yfdf sf6\g' kb{5 . To:t} ;fOn]h agfpg 

l6cf];]G6L / h'g]nf]nfO{ klg bfgfdf b"w k;]kl5 sf6\g' kb{5 . g]lko/ 3fF;af6 ;fO{n]h agfpbf 
8fF7df k'/f u'lnof]kg el/Psf] / kftx? xl/o} /x]sf] cj:yfdf sf6\g' kb{5 . 

afnLnfO{ cf]Onfpg lbg]

3f“;]afnL sf6\gf;fy ;fO{n]h agfpgsf] nflu 6'qmf kfg'{ x'b}g . sf6L ;s]kl5 3fF;nfO{ To;df 
/x]sf] #) b]lv #%Ü kfgL 36\g] u/L lkmN8df cf]Onfpg lbg' kb{5 . tof/L ;fO{n]hdf ^% 

b]lv &)Ü kfgL x'g'kg]{ ePsf]n] 3fF;nfO{ ;'Sg klg lbg' x'b}g . 3fF; cf]OnfPkl5 ;fO{n]h 
agfpg To;nfO{ ! b]lv # ;]=dL=sf] 6'qmf kf/L] sf6\g' k5{ . l5lKkPsf] 3fF;af6 ;fO{n]h agfpg' 

kbf{ v'bf] / kfgLsf] ld>0f agfO{ ;fO{n]h lyRg] qmddf 3f“;sf] k|To]s txdf 5s{b}}{, lyRb} ug{' 
kb{5 . ;fO{n]h agfpg] sRrf df6f] tyf cGo cgfj:os dmf/kftx? gldl;Psf ;kmf x'g' 
kb{5 . cGoyf ;fO{n]hsf] u'0f:t/ lalu|G5 . 

;fO{n]h agfpg rflxg] ;fdu|Lx?

•	 ;fOn]h v'jfpg' kg]{ ufO{e}+;Lsf] ;+Vof cg';f/ pko'Qm cfsf/ k|sf/sf] vf8n jf 

;fO{n]h agfpg] :jrflnt d]l;g -RoflkmË, a]lnË, Kofs]lhË, ¥oflkË ug{_ . 
•	 ;fOn]hsf kf]sf a]g{ -j]lnË ug{_ Knfl:6s /f]n . 

•	 ;fO{n]h tf}ng] d]l;g . 
•	 Hff]8g tyf cGo /;fogx? -df]nf;];, g'g, ldg/n, NoflS6s Pl;8, ;f]l8od 

afO{sfaf]{g]6 cflb_ . 

;fO{n]h agfpg] 3fF;sf] pTkfbg

3fF;]afnLsf] hft, v]tL ug]{ tf}/tl/sf, l;+rfO{sf] ;'lawf, df};dL cg's"ntf cflbn] 3fF;]afnLsf] 
pTkfbgdf 7"nf] c;/ kb{5 . pGgt k|ljlwaf6 v]tL u/]sf] v08df a9L xl/of] 3fF;sf] pTkfbg 
x'G5 . ;fO{n]h agfpg] s]xL pko'Qm 3fF;sf k|hflt / pTkfbg ljj/0f tn pNn]v ul/Psf] 5M

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?
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l;=g+ 3fF;]afnL xl/of] 3fF; pTkfbg 
d]=6g÷x]

tof/ x'g] ;fO{n]hsf] 
kl/df0f d]=6g

s}lkmot

! ds} #% b]lv $% d]= 6g @% d]= 6g– #@ d]= 6g

@ l6cf];]G6L *) b]lv *% d]= 6g %^ d]= 6g– ^) d]= 6g

# g]lko/ @%) b]lv #%) d]=6g !&% d]= 6g @$% d]= 6g

$ h'g]nf] -;/ud_ %) b]lv &) d]=6g #% d]= 6g–$% d]= 6g

;fO{n]h agfpbf Wofg k'¥ofpg' kg]{] a'bfx?

•	 pko'Qm ;dodf 3fF;sf] s6fgL ug]{ . 

•	 3fF;df ;'Vvf kbfy{ #) b]lv #% k|ltzt /xg] u/L cf]Onfpg lbg] . 
•	 cDnLs/0fsf] nflu rflxg] ;xof]uL j:t'x?sf] Joj:yf ug]{ . 
•	 ;fO{n]h agfpg] 3fF;nfO{ ! b]lv # ;]=dL=sf Ps}gf;sf 6'qmf agfpg] . 6's|f kfg]{ qmddf 

ds}, l6cf];]G6L h:tf 3fF;sf] 8fF7 km'6]df /; cyf{t :6fr{ aflx/ cfO{ 6'ls|Psf] 3fF;sf] 
;txdf 6fl;Pdf ;fO{n]hsf] u'0f:t/ /fd|f] x'G5 . 

•	 ;fO{nf] lk6df 3fF;nfO{ ;s];Dd vfb\g] / vflbPsf] 3fF;af6 xfjf k"0f{ ?kdf lgsfNg] . 
•	 ;fO{nf] lk6df 3fF; vfb\g] sfd ;s];Dd l56f] ;DkGg ug]{ . 
•	 3fF; vf“b]sf] vf8naf6 k"0f{ ?kdf xfjf lgsfnL Nkfl:6sn] 5f]k]/ xfjf, kfgL gk:g] 

u/L l;n ug]{ . 
•	 5f]k]sf] Nkfl:6s gp8f];\ eGg] p2]Zon] dflyaf6 ux|'Ëf] j:t'n] lyRg] . 

•	 tof/ ePsf] ;fO{n]h lgsfNbf Ps lt/af6 dflyb]lv tn;Dd ;dfg ?kn] lgsfNg] . 
•	 ;fO{n]hdf s'g} v/faL b]lvPdf To;sf] sf/0f klxNofO{ eljiodf To:tf sdL sdhf]/L 

bf]xf]l/g glbg] . 

;fO{n]hsf kmfO{bfx? 

•	 jiff{tdf a9L ePsf] 3fF;nfO{ ;+/If0f ug{ ;lsG5 . 
•	 kf]lifnf] ePsf]n] b"w pTkfbgdf j[l4 u/fp5 / kz'nfO{ :j:y /fV5 . 
•	 ;'Vvf df};d / lxpFb ofdsf] nflu pko'Qm cfxf/f x'G5 . 
•	 kz'n] ?rfP/ vfg], slAhot gu/fpg], kfrgzLn, kf]if0fo'Qm x'G5 . 

•	 nfdf] cjlw;Dd 3fF;df /x]sf kf]ifs tTjx?sf] ;+/rgfTds agf}6 tfhf 3fF; h:t}} 
/lx/xg] . 

•	 tfhf 3fF;sf] t'ngfdf kf}li6s tTjx?sf] x|f; a9Ldf !)Ü k|ltzt;Dd x'g] . 
•	 lxpFb tyf jiff{tdf klg tof/ ug{ ;lsg] . 
•	 ;fO{n]h aGg] k|ls|ofdf la?jfdf ePsf] xfgLsf/s gfO6«;\; lg:s[o x'g] . 

•	 ds}sf] 3f]uf ef“rL;s]kl5 klg xl/of] 9f]8af6 yk cfxf/f ;Dk"/s ld>0f u/L agfpg 
;lsg] . 

•	 e08f/0f ug{ x] 3fF;nfO{ eGbf !) u'0ff sd :yfg eP klg k'Ug] . 
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;fO{n]h agfpg] k|ls|of 

;fO{n]h agfpg ;a}eGbf klxn] pko'Qm 3fF;]afnLsf] 5gf}6 ug'{ kb{5  . u'0f:t/Lo ;fO{n]h 
agfpgsf] nflu ;a} eGbf pko'Qm afnL ds} xf] . l6cf];]G6L, g]lko/, h'g]nf], h} tyf cGo 

3fF;af6 klg ;fO{n]h agfpg ;lsg] eP klg a9L u'lnof]kgf a9L ePsf afnLx?af6 u'0f:t/Lo 
;fO{n]h aG5 . ;fOn]h agfpg] k|ls|of ;+If]kdf lgDgfg';f/ 5M

•	 pko'Qm ;dodf afnL sf6\g]– ds}sf] bfgfdf k"0f{ ?kdf b"w kl;;s]kl5 sf6\g pko'Qm 
dflgG5 . 

•	 3f“; sfl6;s]kl5 cf]O{nfpg lbO{ af]6df ePsf] hnf+zdWo] #) b]lv #%Ü 36fpg' k5{ . 
•	 cf]OnfPsf] 3fF;nfO{ ! b]lv # ;]lG6ld6/sf 6'qmf kf/L ;fOn]h agfpg] vf8ndf vfb\g' 

kb{5 . 6's|f hlt ;fgf eof] Tolt vfb\g ;lhnf] x'G5 / ;fO{n]hdf klg l56f] tof/ 

x'G5 . 
•	 ;fOn]h agfpg] vf8n lgdf{0f ubf{ cfkm";Fu ePsf] sRRff kbfy{, kz' ;+Vof / ;fO{n]h 

v'jfpg] cjlwsf] cfwf/df agfpg' kb{5 . ! So'las kmL6 cfsf/sf]]]]]]]]]]]]] vf8ndf !% s]=hL= 

;fO{n]h c6\b5 . !) kmL6 nDafO{, !) kmL6 rf}8fO{ / * kmL6 ulx/fO{ ePsf] *)) 
So'las kmL6sf] ;fOnf] lk6df !@ 6g ;fO{n]h c6\b5 . 

•	 ;fO{n]h agfpbf pko'Qm cfsf/ k|sf/sf vf8n (silo pit) lgdf{0f ug'{ kb{5 . gfnf 
cfsf/ (Trench type) / esf/L cfsf/ (Towers type) df agfO{Psf] vf8ndf ;fO{n]h 
agfOG5 . yf]/} ;fOn]h agfpg] eP kf]lnlyg y}nLdf klg agfpg ;lsG5 . ;fO{n]h 

eg{ / lgsfNg ;lhnf] x'g] ePsf]n] gfnf cfsf/sf] ;fOnf] vf8n (Trench type) 
a9L pko'Qm x'g] b]lvG5 . 

•	 ;fOnf] lk6sf] e'O{ / leTtf kSsL x'g' kb{5 / afSnf]] Knfl:6s k|of]u u/L ;fO{n]h 
agfpgsf nflu k|of]u ePsf] sRrf kbfy{nfO{ leQf / e'O{sf] df6f]sf] ;Dks{df cfpg 
/ kfgL r'lxgaf6 arfpg' kb{5 . 

•	 ;fO{n]h agfpg] 3fF; vf“b\bf vf8n / 3f“;sf 6's|fx?aLraf6 k"/} xfjf lgSng] u/L 
vf“b\g' k5{ . 

•	 ;fO{n]h agfpg 3f“;sf 6'qmf vfb\g] sfd ;lsPkl5 afSnf] u]hsf] Knfl:6sn] 5f]kL 

dflyaf6 df6f], 9'Ëf / ux|'Ëf] j:t'n] lyRg' kb{5 . 
•	 ;fO{n]h aGg] k|ls|ofdf ;xof]u k'¥ofpg df]nf;];, vfg] g'g, kmld{s Pl;8, r'gf / 

o'l/of klg k|of]u ug{ ;lsG5 . 
•	 ;fO{n]h vf“b]sf] !% lbg leq cDnLs/0f (Fermentation) k"/f x'G5  . ;fdfGot 

vf8ndf /fv]sf] $% lbgkl5 ;fO{n]h v'jfpg ;lsG5 / !* dlxgf b]lv @ jif{;Dd 

;+/If0f u/]/ /fVg ;lsG5 . 
•	 tof/L ;fO{n]hsf] /Ë ;'gf}nf kFx]nf], af:gfbf/ / kL=Pr\= $=@ b]lv $=* x'g' kb{5 . 
•	 ;fO{n]h lgsfNbf Psftkm{sf] s'gfaf6 lgsfNg' kb{5 / lgsfnL ;s]kl5 k'gM 5f]Kg' 

kb{5 . 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
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•	 ;fOn]h ePsf] vf8ndf xfjf kfgL k:glbg' x'b}g . 

;fO{n]h agfpg] vf8n (Silo pit) sf] tof/L

•	 Vff8n agfpg] 7fFp 5gf}6 ubf{ kfgL ghDg] cUnf] 7fFp 5gf}6 ug'{ kb{5 . 
•	 vf8nsf] cfsf/ pknAw sRrf kbfy{, ;fO{n]h v'jfpg' kg]{ cjlw, v'jfpg' kg]{ 

;fO{n]hsf] dfqf / kz' ;+Vofsf] cfwf/df e/ kb{5 . 

•	 ;fO{n]h agfpg] vf8nsf] e'O{ / rf/} lt/sf leQf lrNnf] x'g'kb{5 . ;Dej eP;Dd 
leQfx? Knf:6/ ul/g' kb{5 . 

•	 $)) b]lv %)) s]=hL= zf/Ll/s tf}n ePsf ufO{÷e}+;LnfO{ b}lgs !@ b]lv !% s]=hL= 

;'Vvf kbfy{sf] cfjZostf kb{5 . ;fO{n]hdf #) b]lv #%Ü ;'Vvf kbfy{ x'g] ePsf]n] 
ufO{÷e}+;LnfO{ zf/Ll/s tf}n / b"w pTkfbgsf] cfwf/df cfjZos cfxf/fsf] b'O{ ltxfO{ 
;fO{n]haf6 / af“sL Ps ltxfO{ ;+t'lnt bfgfaf6 k"/f ubf{ * b]lv !) s]=hL= ;'Vvf 

kbfy{ ;fO{n]haf6 / $ b]lv % s]=hL= ;+t'lnt bfgfaf6 k"/f ug{ ;lsG5 . 

•	 kz'nfO{ rflxg] * b]lv !) s]=hL= ;'Vvf kbfy{ ;fO{n]haf6 k"/f ubf{ Pp6f kz'nfO{ 

b}lgs @& b]lv ## s]=hL= ;fO{n]h cfjZostf k5{ . 
•	 o; k|sf/ !) j6f ufO{ kfNg] kmfd{n] lxpFb÷;'Vvf ofdsf] $ dlxgf cjlwdf k|lt 

ufO{ @& s]=hL=÷lbg sf b/n] v'jfpg rflxg] ;fO{n]h agfpg !* kmL6 nDafO{, !% 
kmL6 rf}8fO{ / * kmL6 ulx/fO{sf] @!^) So"las kmL6sf] vf8n lgdf{0f ug'{ kb{5 . ! 
So"las kmL6sf] vf8ndf !% s]=hL= ;fO{n]h c6fpg] lx;fan] @!^) So"las kmL6 

If]qkmnsf] vf8naf6 #@,$)) s]=hL= ;fO{n]h pTkfbg ug{ ;lsG5 . c? 3fF; tyf 
k/fn kfOg] eP ;fO{n]hsf] dfqf 36fpg ;lsG5 . 

	
•	 ufO{÷e+};Lsf] ;+Vof a9];Fu} vf8nsf] ;+Vof jf cfotg a9fpb} hfg' kb{5 . 
•	 ;fO{n]h agfpg] vf8n ;s];Dd kSsL agfpg' kb{5 . 
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;fO{n]h pTkfbgsf nflu ds} v]tL

;fO{n]h aGg] cjlw / r/0f

;fdfGotof ;fO{n]h vf8ndf 3fF; vf“b]sf] $) b]lv $% lbgdf tof/ x'G5  . tof/ ePsf] 

;fO{n]hnfO{ nfdf] ;do;Dd /fVg ;lsG5 . 

;fO{n]h aGg] r/0f (phase) nfO{ lgDgfg';f/ k|:t't ug{ ;lsG5M

!= 	 clS;hg x'g] r/0f (Aerobic phase)M o; r/0fdf ;fO{n]h agfpg] 3f“;nfO{ vf8ndf 
l56f] eGbf l56f] eg]{ sfd ul/G5 . of] sfd ;s];Dd Ps–b'O{ lbgdf ;Sg' k5{ . o; 

r/0fdf ul/g] lqmofsnfk lgDgfg';f/ 5gM

•	 3fF;nfO{ sf6]/ ! b]lv # ;]=dL= nDafO{sf 6'qmf agfpg] . 

•	 6's|f kf/]sf] 3f“;nfO{ vf8ndf a]:;/L vfb\g] . 
•	 3f“; vf“bL ;s]kl5 ;fO{n]h lk6nfO{ xfjf gl5g]{ u/L aGb ug]{ . 

•	 Vff8n aGb ul/;s]kl5 dflyaf6 ux|'Ëf] j:t'n] lyr]/ 5f]8\g] . 

@= 	 clS;hg /lxt r/0f (Anaerobic phase)M vf8n aGb u/]kl5 vf8n leqsf] clS;hg 
s|dzM pkof]u eO{ ;lsG5 / of] r/0f ;'? x'G5 . o; cj:yfdf NoflS6s Pl;8 agfpg] 
;"Id hLjf0f'x? ;ls|o eO{ ;fO{n]hnfO{ cldNofpg] sfd ub{5g / ;fOn]hsf] kL=Pr\= 

36]/ #=% b]lv $=% ;Dd k'Ub5 . ;fO{n]h aGg] s|ddf Pl;l6s Pl;8, k|f]lkof]lgs Pl;8 
/ NoflS6s Pl;8 h:tf p8gzLn km\of§L Pl;8x? (volatile fatty acid) aGb5g / 
oL cDnx?n] ;fO{n]hsf] u'0f:t/ sfod /fvL ;+/If0f ub{5g . tfhf 3fF;af6 agfPsf] 
;fO{n]hsf] kL=Pr\= sd x'G5 eg] cf]OnfPsf] 3fF;af6 tof/ kfl/Psf] ;fO{n]hsf] kL=Pr\= s]xL 
a9L x'G5 . 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?
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#= 	 l:y/Ls/0f r/0f (Stable phase)M bf];|f] r/0fdf ;ls|o x'g] ;"Id hLjf0f'x?sf] ultljlw 
qmdzM sd x'b} hfG5 . ;fO{n]hsf] kL=Pr\= l:y/ /xG5 . vf8ndf kfgL / xfjf k:g kfpb}g 
/ of] r/0fdf vf8n leqsf] ;fO{n]hsf] cj:yf l:y/ (stable) /xG5 . 

$= 	 pkof]u r/0f (Silage pit opening/aerobic spoilage phase)M kz'nfO{ v'jfpg ;fO{n]h 

lemSbf dflyNnf] ;txb]lv tNnf] tx;Dd Psgf;;Fu lemSg' kb{5 . ;s];Dd ;fO{n]h nfO{ 
l56f]–l56f] lemsL vf8nnfO{ t'?Gt aGb ug'{ kb{5 . w]/} ;do;Dd v'Nnf 5f]8\bf vf8ndf 
clS;hg k;]/ ;fO{n]h ;8\g ;Sb5 . 

;fO{n]hsf] u'0f:t/ dfkg

•	 pRr u'0f:t/sf] ;fO{n]hsf] /Ë xNsf xl/of] (light green), kFx]nf] (Greenish 
yellow) jf ;'gf}nf] (golden color) x'G5 / o;sf] :jfb xNsf cldnf] / u'lnof]] 
x'G5 . /fd|f] ;fOn]hsf] kL= Pr\= #=% b]lv $=@ sf] aLrdf x'g'k5{ . 

•	 dWod vfn] u'0f:t/ ePsf] ;fO{n]hsf] kL=Pr\= $=% b]lv %=) x'G5 / o;sf] cDnLokgf 

sd x'G5 . 
•	 Go"g u'0f:t/sf]] ;fO{n]hsf] kL= Pr\= % eGbf a9L x'G5 / o;af6 g/fd|f] uGw cfpg] 

ePsf]n] kz'x?n] ?rfP/ vfb}gg\ . 

•	 Uf'0f:t/Lo ;fO{n]h 9';L /lxt x'g'k5{ . 
•	 sfnf] /ªsf] jf s'lxPsf] ;fO{n]h u'0f:t/xLg dflgG5 . 

•	 ;fOn]hdf Ao'6fl/s Pl;8sf] dfqf )=@ k|ltzt eGbf sd x'g' k5{ . 
•	 ;fOn]hsf] s"n gfO{6«f]hgdf Pdf]lgofFsf] dfqf !@ k|ltzt eGbf sd x'g' k5{ . 
•	 NoflS6s Pl;8sf] dfqf cGo p8gzLn kbfy{sf] eGbf sd x'g' kb{5 . 

k"0f{ ldl>t cfxf/f (Total Mixed Ration-TMR) 
kl/ro 

3fF;, k/fn, gn, x], ;fO{n]h, cgfh tyf k|zf]lwt bfgf–kbfy{, le6fldg, k|f]l6g, vlgh kbfy{, 
kmL8 ;dk"/s cflb cfxf/fsf ;a} cjojx?nfO{ ;d'lrt cg'kftdf ld>0f u/fO{ tof/ kfl/Psf] 

kf]lifnf] cfxf/nfO{ 6L=Pd=cf/= (Total mixed ration) elgG5 . o:tf] cfxf/f kz'x?sf] tf}n / 
pTkfbg cj:yfadf]lhd lx;fa u/L v'jfpbf kz'n] ;a} k|sf/sf kf}li6s tTjx? Ps} k6ssf] 
cfxf/faf6 k|fKt ug{ ;Sb5  . 6L=Pd=cf/= kz'nfO{ v'jfpbf 7"nf] k]6df /x]sf hLjf0f'x?sf] 

;s[otf a9\g], kfrg k|ls|ofdf j[l4 x'g] / kz'n] ;'Vvf cfxf/f klg ?rfpg] x'G5 . ;Gt'lnt 
cfxf/fn] kz' :j:y eO{ b'w pTkfbgdf j[l4 x'G5 / b"wsf] u'0f:t/df ;d]t ;'wf/ cfpF5 . To;}n] 
6L=Pd=cf/= nfO{ k"0f{ cfxf/ elgG5 . ljsl;t b]zx?df 6L=Pd=cf/= sf] k|of]u ;g\ !(%) af6} 
;'? ePsf] eP klg xfd|f] b]zdf o;sf] k|of]u ev{/ ;'? x'g] cj:yfdf 5 . 
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6L=Pd=cf/= v'jfpbf x'g] kmfO{bfx?

•	 6L=Pd=cf/=df c;n u'0f:t/sf] x], ;fO{n]h, xl/of] 3f“;, cgfh, ;Gt'lnt bfgf, k|f]l6gsf] 
;|f]t, le6fldg / vlgh tTj / kmL8 Pl8l6E;sf] plrt ld>0f x'g] ePsf]n] kf]lifnf] x'G5 

/ o;af6 kz'n]] ;a} k|sf/sf kf]ifs tTjx? k|fKt ug{ ;Sb5g . 
•	 k|rlnt cfxf/f eGbf 6L=Pd=cf/= v'jfpbf ufO{e};Ln] $ b]lv % k|ltzt a9L ;'Vvf kbfy{ 

vfg ;S5g . 
•	 k"0f{ ldl>t cfxf/f v'jfpbf b"w pTkfbg / b"wsf] 3[tf+z # b]lv % k|ltzt;Dd j[l4 

x'G5 . 

•	 k"0f{ ldl>t cfxf/f vfg] kz'nfO{ yk ldg/n, kmL8 ;lKnd]G6 tyf kmL8 Pl8l6E; v'jfO{ 

/fVg' kb}{g . 
•	 ?d]gsf] kL=Pr\= ̂ =@ b]lv ̂ =* sfod x'g] x'Fbf ?d]gdf /x]sf ;"IdhLjx?sf] ;ls|otf a9L 

kfrg k|ls|ofdf clwstd ;xof]u k'U5 / k"0f{ ldl>t cfxf/f v'jfpbf ?d]gsf] kL=Pr= 
;Gt'lnt /xg] x'Fbf k|f]l6g lgdf{0fdf ;xof]u k'Ub5 . 

•	 b"w b'x'g] ;dodf yk ;Gt'lnt cfxf/f lbO/xg' kb}{g . 

•	 ljleGg sd kf]lifnf 3fF;nfO{ klg ;Gt'lnt bfgf tyf kmL8 Pl8l6E; tyf le6fldg, 
vlgh tTjsf] ld>0fåf/f kf]lifnf] cfxf/fdf kl/0ft ug{ ;lsG5 . 

•	 Pl;8f]l;;, cNsfnf]l;; h:tf d]6faf]lns ;d:ofx? em]ln/xg' kb}{g . 
•	 b"w pTkfbg tyf 3[tf+zsf] dfqfdf sd x'g] / n]ldgfOl6; x'g] x'b}g . 
•	 k|To]s a'hf] 3fF;af6 Ps}gf;sf] kf]if0f tTj Ps} k6s k|fKt x'g] x'Fbf kfrg zlQmdf j[l4 

x'G5 . 

6L=Pd=cf/= sf] agfj6 

6L=Pd=cf/= sf sRrf kbfy{x? x], ;fO{n]h, xl/of] 3fF;, k/fn tyf ux'sf] e':;f, cgfh, 

tof/L bfgf, k|f]l6g, le6fldg, vlgh ld>0f, kmL8 Pl8l6e\; cflb x'g . pknAwtfsf cfwf/df 
ld>0f ul/g] oL sRrf kbfy{x?sf] ;|f]t kl/df0f tyf u'0f:t/ km/s kg{ ;S5 . ;fdfGotof 
kz'nfO{ cfjZos kg]{ ;'Vvf kbfy{ b'O{ ltxfO{ 3fF; k/fnaf6 / Ps ltxfO{ cgfh tyf ;Gt'lnt 

bfgfaf6 cfk"lt{ ug'{ kb{5 . 6L=Pd=cf/= tof/ ubf{ 3fF;÷x]÷;fO{n]h (Roughase) tyf bfgf 
(Concentrate) sf] cg'kft ldnfpg' kb{5 . x] tyf ;fO{n]hdf cfwfl/t 6L=Pd=cf/= u'0f:t/Lo 
/ kz'n] a9L dg k/fpg] x'G5 . 

6L=Pd=cf/= tof/ kfbf{ sDtLdf @% k|ltzt x], @% k|ltzt ;fO{n]h, lkmn/sf] ?kdf a9Ldf #) 

k|ltzt k/fn÷ux'Fsf] e':;f /fVg' kb{5 . x], ;fO{n]h tyf 3fF; k/fnsf] cg'kft ldn]kl5 cGo 
sRrf kbfy{x? cgfh tyf sfaf]{xfO8«]6sf] ;|f]t, k|f]l6gsf] ;|f]t, vlgh ld>0f, le6fldg, kmL8 
Pl8l6E; kz'sf] cfjZostf ljZn]if0f u/L ldS:r/ d]l;gsf] ;xfotfn] /fd|f];u ld>0f u/fpg' 
ub{5 . 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?
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6L=Pd=cf/= agfpg cfjZos sRrf kbfy{x?sf] dfqf ;lxt Ps gd"gf tn lbOPsf] 5 . 

l;=g+= ljj/0f cfjZos dfqf 
k|lztdf

s}lkmot

!= /km]h]h -x], ;fO{n]h, xl/of]3fF;, e':;f cflb_ %)–&)

@= sfaf]{xf8«]6sf] ;|f]t -O{ghL{ ;f];{_ #–#)

#= k|f]l6g ;lKnd]G6 %–@)

$= cgfh pk–pTkfbg )–#)

%= o'l/of )–!

^= v'bf]÷df]nf;]; %–!)

&= ldg/n ldS:r/ !–@

*= Vffg] g'g )=%–!=)

(= le6fldg ;lKnd]G6 !) u|fd÷!)) s]=hL= 
6L=Pd=cf/

;|f]tM Plgdn Go"l6«;g l8lehg, ICAR-NDRI sgf{n, xl/ofgf, ef/t

6L=Pd=cf/= kf]lifnf] x'g] sf/0f

•	 ld;fOg] 3fF;sf] u'0f:t/ c;n x'g] ePsf]n] . 
•	 sRrf kbfy{sf] ld;fj6sf] dfqf plrt cg'kftdf x'g] ePsf]n] . 

•	 6L=Pd=cf/= kmL8 ldS:r/ jfug (Feed Mixer Wagon) sf] k|of]uaf6 tof/ ul/g] 
ePsf]n] . 

•	 kz'sf] nflu cfjZos kf}li6s tTjx?sf] ;Gt'lnt dfqf /xg] ePsf]n] . 

•	 vfg] x/]s a'hf]df kz'n] ;dfg ?kdf kf}li6s tTj k|fKt ug]{ ePsf]n] . 
•	 kz'n] dg k/fP/ ?lrsf ;fy a9L vfg] ePsf]n] . 

6L=Pd=cf/= v'jfpbf larf/ k'¥ofpg' kg]{ s'/fx? 

•	 ;'Vvf kbfy{sf] dfqfsf] cg'udg lgoldt ?kdf ug'{ k5{ . 

•	 ;'Vvf kbfy{sf] dfqf %) k|ltzt eGbf sd x'g' x'b}g . 
•	 k|of]uzfnfaf6 lgoldt ?kdf u'0f:t/ k/LIf0f u/fpg' k5{ . 

•	 udL{ df};ddf ljxfg a]n'sf 708f ePsf] ;dodf @ k6s vfg lbg' kb{5 / hf8f] 
df};ddf kz'nfO{ @$ 306fsf] nflu k'Ug] u/L Ps} k6s 8'8df /fVg ;lsG5 . 

•	 kz'nfO{ cfjZos ;'Vvf kbfy{ cfk"lt{ ug{ 8'8nfO{ lbgdf @–# 306f eGbf a9L ;do 
vfnL /fVg' x'b}g . 

•	 6L=Pd=cf/= nfO{ ;kmf /fVg' kb{5, oqtq 5g'{ x'b}g . 
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3fF;]afnL ;+/If0f / k|of]usf r'gf}tL 
3fF;afnLsf] ;+/If0f cEof;n] lg/Gt/tf kfpg g;Sgfsf sf/0fx?

•	 3fF;]afnL ;+/If0f tyf ;b'kof]u ;DaGwL k|rf/ k|;f/sf] sdL . 
•	 s[ifsn] 3fF;]afnL ;+/If0f ug]{ sfo{ emGeml6nf] dfGg' . 
•	 kz'kfngsf] Jofj;flos/0f x'g g;Sg' . 
•	 bfgf tyf k/fndf cfwfl/t kz'kfng ul/g' . 

•	 3fF;]afnLsf] ;+/If0fsf] nflu rflxg] ;+/rgf lgdf{0f ug{ a9L nfut nfUg' . 
•	 jiff{tsf] ;dodf klg kof{Kt xl/of] 3fF; pknAw gx'g' . 
•	 kz'sf] pTkfbg Ifdtf sd ePsf] sf/0f s[ifsx?n] kf]lifnf] cfxf/df vf;} Wofg glbg' . 

3fF;]afnLsf] ;+/If0f cEof; lj:tf/ ug]{ ;'dmfjx? 

•	 3fF;]afnL ;+/If0f ;DaGwL k|rf/ k|;f/ ug]{] . 

•	 3fF;]afnL ;+/If0f tyf ;b'kof]u ;DaGwL tflnd lbg] . 
•	 3fF;]afnL ;+/If0fsf nflu cfjZos sRrf kbfy{sf] pTkfbgdf hf]8 lbg] . 
•	 7"nf Jofj;flos kmfd{x?nfO{ 3fF;]afnL ;+/If0f ug{ k|fljlws tyf cfly{s ;xof]u ug]{ . 

•	 lghL If]qsf] ;xsfo{df 3fF;]afnL ;+/If0fnfO{ pBf]usf] ?kdf ljsf; ug]{ . 
•	 ;fgf] kl/df0fdf ;fO{n]h pTkfbg ug{ k|f]T;fxg ug]{ . 

•	 pRr tyf dWokxf8L e]sdf x] pTkfbg ug{ nufO{ ahf/Ls/0fsf] nflu k|rf/–k|;f/ 
ug]{ . 

•	 ;+/lIft 3fF;af6 k|fKt x'g] kf]if0f tTjx?sf af/]df s[ifsx?nfO{ hfgsf/L u/fpg] . 

kz'kG5L kfng, hnjfo' kl/jt{g / 3fF;]afnL ;+/If0f

•	 ;+/lIft 3fF; xl/of] 3f“; h:t} kf]lifnf] / krgzLn x'g] . 

•	 ;+/lIft 3fF; kz'n] ;lhn} krfpg] / oLaf6 k/fn / bfgfsf] t'ngfdf #) k|ltzt 

OG6]l/s Uof“; pTkfbg sd x'g] . 
•	 jiff{ ofddf a9L ePsf] 3fF;nfO{ ;+/If0f u/L lx+pbdf v'jfpgsf] nflu e08f/0f u/]/ 

/fVg ;lsg] . 
•	 bfgf eGbf ;+/lIft 3fF; ;:tf] kg]{ ePsf]n] pTkfbg nfut 36fpg ;xof]u k'Ug] . 

•	 jif{e/ Ps}gf;;Fu b"w pTkfbg ug{ ;lsg] . 

lgisif{ 

jftfj/0f cg's"lnt kz' pTkfbgsf nflu 3FFf;df cfwfl/t kz'kfng ug]{ / df};ddf pTkfbg 
x'g] 3fF;]afnLnfO{ pko'Qm ;dodf sf6]/ x], ;fO{n]h tyf 6L=Pd=cf/= sf] ?kdf ;+/If0f u/L 
a]df};ddf pkof]u ugf{n]] lx+pbsf] ;dodf x'g] kz'cfxf/fsf] sdLnfO{ Go"gLs/0f ug{ ;xof]u 

k'Ub5 . o:tf] ;+/lIft 3fF; v'jfpgfn] kz'kfngaf6 pT;h{g x'g] xl/tu[x Uof“;df ;d]t #) 

hnjfo' kl/jt{g cgs"gsfnflu 3fF;]afnLsf] ;+/If0f / lbuf] 
Joj:yfkgsf k|ljlw tyf cEof;x?



99 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

k|ltztn] sdL cfO{ kz'kfng jftfj/0f d}qL aGg ;xof]u k'Ub5 . oL cEof;x? kfngf ePdf 
kz'sf] :jf:Yodf ;'wf/ eO{ pTkfbg nfutdf ;d]t sdL cfpb5 . b"w pTkfbg jif{e/ Psgf; 
x'G5 / dfu / cfk"lt{df ;Gt'ng cfp5 . 

t;y{ Jofj;flos kz'kfngsf] lbuf] ljsf;sf] nflu cfkm"n] kfn]sf kz' ;+Vofsf] cfwf/df 

3fF;]afnL pTkfbg u/L v'jfpg] / afx|} dlxgf kf]lifnf] cfxf/f cfk"lt{ ug{ df};ddf pTkflbt 

3fF;]afnLaf6 x], ;fO{n]h pTkfbg u/L ;+/If0f ug]{ / xl/of] 3fF;sf] sdL x'g]] ;dodf kf]lifnf] 
cfxf/fsf] ?kdf k|of]u ug]{ ul/g' k5{ . o;sf] ;fy} k"0f{ ldl>t cfxf/ (TMR) nfO{ ;d]t 
k|jw{g ul/g' kb{5  . kz'nfO{ jhg cg';f/sf] ef]hg / pTkfbg cg';f/sf] ;Gt'lnt kf]if0f 
pknAw u/fpg' g} lbuf] kz'kfngsf] cfwf/ xf] . 

;Gbe{ ;fdu|L 

Animal Food Crops and Fodder
Fact Sheet, Google search.
Forage Crops and Grasses, ICAR, India.
Forage Production Technology for Aerable Land, GFRI, Jhaansi, India.
Green Fodder Production Information Guide, Agrifarming, India.
Improve Green Fodder Production, NDDB, India.
Paudel R, Vyvasaayik Gaaibhaisee Paalan Pravidhi
Principle of Animal Nutrition, G.C.Banergi.
Sharma K.P., Ghaans Vikas Kina r kasari ?
Total Mixed Ration Feeding for Dairy Cows,Sachin Tripura Ph.D.Schloar,Division 

of Animal Nutrition, ICAR, NDRI, Karnal,Haryana.
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;'hof pk|]tL1 

!= k[i7e"ld
3fF;]afnLn] kz' cfxf/fdf k|d'v :yfg cf]u6]sf] 5, h;sf] lx:;f nufgLsf] %% b]lv &% 

k|ltzt 5 . o;y{, 3fF;sf] pTkfbg a9fpg ;s]df pTkfbg nfut 36fpg ;lsG5 . xfn 
b]zdf !,@@,%^,**@ d]l6«s 6g TDN sf] dfu 5 eg] o;sf] jflif{s cfk"lt{ @)=%^* k|ltztn] 
sd /x]sf] b]lvG5  . 3fF;]afnLsf] pTkfbgdf pGgt k|ljlw ckgfpg ;lsPg eg] cfufdL 

s]xL jif{df 3fF;af6 k|fKt x'g] kf]ifs tTj 36]/ of] sdL #!=($ k|ltzt x'g;Sg] cfsng kz' 
;]jf ljefun] u/]sf] 5 -DLS, 2019_ . b]zdf kz'sf] nflu cfjZos kf]ifs tTj sdL /x]sf] 
cj:yfdf hnjfo' kl/jt{gsf] k|efjn] of] Go"gtfnfO{ emg} a9fpg] b]lvG5 . pknAw tYof+sx? 
cg';f/ g]kfndf 3fF; v]tLsf] ljsf;sf] k|;:t ;Defjgf /x]sf] 5 . t/, hnjfo' kl/jt{gsf] 

k|efjn] 3fF;]afnL pTkfbgdf 7"nf] Iflt k'of{pg] b]lvG5  . o;sf] nflu 3fF;]afnLdf hnjfo' 
kl/jt{gsf] k|efj 36fpg ;xof]u ug]{ k|ljlw ckgfpg' h?/L 5 h;sf] ljifodf of] n]vdf 
pNn]v ug]{ k|of; ul/Psf] 5 . 

hnjfo' kl/jt{gsf] sf/0f ljZjsf] tfkqmd k|lt jif{ !=% l8u|L ;]lN;o;sf] b/n] j[l4 eO/x]sf] 

5 eg] g]kfnsf] tfkqmd k|lt jif{ cf};t )=)%^ l8u|Ln] al9/x]sf] 5  . hnjfo' kl/jt{gsf 
sf/0fn] g]kfnsf] t/fOdf eGbf kxf8df tfkqmd j[l2 a9L /x]sf] kfOG5  . ljut $) jif{sf] 
tYof+snfO{ ljZn]if0f u/]/ x]bf{ t/fO{df jflif{s !=& l8u|L ;]lN;o;sf] b/n] tfkqmd a9]sf] 5 

eg] kxf8df @=% l8u|L ;]lN;o;sf] b/n] a9]sf] 5 . tfkqmd j[l2sf] of] b/ sd} b]lvP klg 
o;n] 3fF;]afnL pTkfbgdf kf/]sf] gsf/fTds k|efj eg] k|i6 b]Vg ;lsG5 . 

1	 j}1flgs (S-2), /fli6«o r/g tyf 3fF;]afnL cg';Gwfg sfo{qmd, g]kfn s[lif cg';Gwfg kl/ifb . 

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; 
pTkfbg tyf pkof]u

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; pTkfbg tyf pkof]u
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hnjfo' kl/jt{gsf b[li6n] 3fF;v]tLsf nflu hf]lvd ;'rsf+lst\ lhNnfx?
g]kfn ;/sf/n] National Adaptation Program of Action (NAPA) in Climate Change 
tof/ ug]{ qmddf lgDg cg';f/ hf]lvd :t/Ls/0f ;"rs tof/ kf/L ;f] cg';f/ lhNnfx?sf] 
juL{s/0f u/]sf] 5 . t;y{ g]kfndf 3fF;]afnL pTkfbg ug]{ gLlt agfpbf jf 3fF; v]tL ubf{ 

s'g lhNnfdf 3fF; v]tL ug]{ xf] / ;f] lhNnf hf]lvdsf] lx;fan] slQsf] ;Dj]bgzLn 5 x]/L 
;"rsf+ssf] cfwf/df 3fF; v]tL ug]{ Joj:yf ldnfpg' k5{ . of] cfn]vsf] lrq gDa/ ! df 
k|:t't ul/Psf] xfjfkfgLsf] ef}uf]lns cj:yf x]/L 3fF; vtL ug]{ Joj:yf x'g ;s]df hnjfo' 
kl/jt{gaf6 l;h{gf x'g] k|sf]kaf6 aRg ;lsG5 . 

tflnsf–!M 3fF; v]tLsf nflu hnjfo' kl/jt{gsf b[li6n] hf]lvd ;"rsf+lst lhNnfx?

hf]lvd :t/Ls/0f 
;"rs 

3fF; v]tLsf nflu hnjfo' kl/jt{gsf] hf]lvd ;"rsf+lst lhNnfx? 

!= clt pRr hf]lvd 

-)= &*&–!)_

c5fd, b}nv, sflnsf]6, 8f]Nkf, ;Nofg, dgf+u, uf]vf{, wflb+u, 
lrtjg, k;f{, wg'iff, dxf]Q/L, l;/xf, cf]vn9'Ëf, ;f]n'v'Da', vf]6f+u 
d'u', hfh/sf]6, ndh'ª, sf7df8f}F, eQmk'/, bf]nvf, /fd]5fk, 
pbok'/, ;Kt/L . 

@= pRr hf]lvd

-)= ^)!–!= &*^_

c5fd, b}nv, sflnsf]6, 8f]Nkf, ;Nofg, dgf+u, uf]vf{, wflb+u, 
lrtjg, k;f{, wg'iff, dxf]Q/L, l;/xf, cf]vn9'Ëf, ;f]n'v'Da', vf]6f+u 

#= dWod 

-)= #%^–)= ^))_ 

88]Nw'/f, 8f]6L, a}t8L, aemf+u, bfr{'nf, afh'/f, h'Dnf, x'Dnf, /f]Nkf, 
?s'd, d':tf+u, DofUbL, afUn'+u, ka{t, sf:sL, tgx'F, /;'jf, dsjfgk'/, 
l;Gw'nL, l;Gw'kfNrf]s, ef]hk'/, ;+v'jf;ef, kfFry/, gjnk/f;L, 
/f}tx6, af/f, ;nf{xL, ;'g;/L . 

$= clt Go'g*
-)= ))) –)= !*)_

O{nfd, emfkf, afFs], kfNkf / ?kGb]xL . 

* ;"rs clt Go"g ePsf lhNnfx?df klg hnjfo' kl/jt{g cg's"lnt 3fF; v]tL k|ljlw 
ckgfpg' k5{ . 

@= kl/efiff 
3fF;] afnLdf hnjfo' kl/jt{gn] kfg]{ c;/ / cg's"ng tyf Go"gLs/0f ug]{ k|ljlwx¿sf] hfgsf/L 
lng' eGbf klxn] hnjfo' / hnjfo' kl/jt{g s] xf] eGg] ljifodf hfgsf/L lng' h?/L 5 / 
To;kl5 3fF;]afnL s] x'g / hnjfo' d}qL 3fF;]afnLsf] v]tL s;/L ug]{ eGg] ljifodf pNn]v 
ug{' pko'Qm x'G5 . t;y{ oxf s]xL kl/efiffx? k|:t't ul/Psf] 5M 

hnjfo'M s'g} 7fFpdf nfdf] ;dob]lv /xL cfPsf] tfkqmd, jiff{ tyf jfo'sf] cj:yfnfO{ hnjfo' 
eflgG5 . ;fw/0ftof #) jif{sf] cf};t tfkqmd / jiff{sf] cfwf/df hnjfo'nfO{ AofVof ul/G5 

/ pi0f, ;dlztf]i0f / lztf]i0f u/L d'Vo # k|sf/df juL{s/0f ul/G5 . 
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hnjfo'nfO{ lgDg cg';f/ a'‰g'k5{–

yy nfdf] ;dosf] df};dsf] cf};t . 

yy nfdf] ;dosf] jfo'd+8nLo cj:yf . 

df};dM 5f]6f] ;dosf] jfo'd+8nLo cj:yf df};d xf] . df};dnfO{ 3dfOnf] lbg, abnL lbg, em/L 
k/]sf] lbg egL juL{s/0f ul/G5 . 

df};dnfO{ lgDg cg';f/ a'‰g' k5{– 

yy s]xL 306f jf lbgsf] 5f]6f] ;dosf] jfo'd+8nLo cj:yf . 

yy b}lgs ?kdf kl/jt{g eO/xg] . 

pbfx/0fsf] nflu kf]v/fsf] xfjfkfgL s:tf] 5 < eGbf w]/} kfgL kg]{, udL{ dlxgfdf zLtn / 
lxpbdf 7G8L x'G5 eGg ;lsG5 . t/, kf]v/fsf] df};d s:tf] 5 eGbf – laxfg 3fd nfu]sf] 

lyof], dWofGglt/ afbn nfu]sf] lyof], clxn] d]3 uh{g ;lxt jiff{ e}/x]sf] 5, /ftL s] x'G5 

eGg ;lsGg eGg ;lsG5 . 

3fF;M g]kfnL zAbsf]zn] 3fF;nfO{ ufO{j:t'n] cfxf/fsf] ?kdf vfg] lq0f, emf/ cflb / ?v 
jf kf]y|fsf kft cflb xl/of]kl/of] lrh egL kl/eflift u/]sf] 5 . 3fF; eGgfn] e'OF 3fF; / 

8fn] 3fF;, 3fF;km';, 3fF;, kftklt+u/ egL a'‰g' k5{ . kz'nfO{ v'jfpg v]tL ul/g] 3fF;nfO{ 
3fF;]afnL eflgG5 . 

3fF;sf] pTkfbgdf k|ToIfo ?kdf jftfj/0fLo k|efj kb{5 . w]/} udL{, w]/} 708L, xfjf, x'/Ln] 

3fF;sf la?jfnfO{ sdhf]/ agfp5 / o:tf] afnLnfO{ /f]u ls/fn] a9L ;tfp5 . af]6la?jfsf] 
/fd|f] ljsf; x'gsf] nflu ;"o{sf] k|sfz, tfkqmd, kf]if0f / l;+rfO{ h:tf sf/s tTjx?n] k|efj 

kfb{5g . jftfj/0fLo sf/0fn] olb oL tTjx?df gsf/fTds k|efj kg{ uPdf 3fF;] afnLx?sf] 
j[l4df klg k|ToIo gsf/fTds k|efj kb{5 . 

# g]kfndf v]tL ul/Psf e'O{ tyf 8fn] 3fF; 

#=! e'O{ 3fF;
g]kfndf v]tL ug{ ;lsg] 3fF;x?nfO{ 5f]6f] ;dodfg} -! jif{ leq_ pTkfbg lng ;lsg] 

3fF;x? h:t} Ps jifL{o / ljleGGg l;hgdf v]tL ug{ ;lsg] h:t} lxpb] / jif]{ egL ljefhg 
ul/Psf] 5 -tflnsf @_ eg] cfxf/fsf] ;|f]tsf] ?kdf -!_ e'O{ tyf -@_ 8fn] 3fF; u/L b'O{ 
k|sf/df ljefhg ul/Psf] 5 -tflnsf @_ . 

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; pTkfbg tyf pkof]u
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tflnsf–@M g]kfndf ljleGg l;hgdf v]tL ug{ ;lsg] sf];] tyf csf];] 3fF;x?
pTkfbg lng ;lsg] cjlw 
tyf pTkfbg x'g] l;hg 

bnLo lx;fan] 3fF;sf lsl;d 

!= Ps jifL{o sf];] csf];]

!= al;{d @= ;kmtn #= e]r  h}

!=! lxpb] != al;{d @= ;kmtn #= e]r  h}

3fF;] ds} 

!=@ jif]{ != HjfOG6 e]r @= af]8L  #= /fO; lag 
$= u'Jj/  %= e]Ne]6 lag ^= UnfOl;g 
&= NofaNodalag

-!_ h'g]nf] -@_ l6of];]G6L -#_ ;'8fg 
-$_ jfh/f 

@= afx}| dlxgf v]tL x'g] 3fF;] ds} 

# =ax' jifL{o -!_ :6fOnf] -@_ km/]h lkg6 -#_ ljg 
Sofl;of -$_ 8]:df]8Lod -%_ ;]G6«f] 
l;/f6«f] / -^_ n';g{ . 

-!_ g]lko/ -@_ df]nf;]; -#_ kf/fu|f; 
-$_ ;]6fl/of -%_ /f]8];\ -^_ lugLu|f; 
-&_ cGhfg u|f; -*_ df/en -(_ 
d'nf6f] -(_ ANo'Koflgs u|f; -!)_ 
Ujf6]dfnf . 

#=@ 8fn] 3fF;
g]kfnsf] ljleGg ef}uf]lns If]qdf kfOg] !))) eGbf a9L ?v tyf a'6\ofgx?dWo] sl/a @%) 

eGbf a9L hftsf la?jf 8fn] 3fF;sf ?kdf k|of]u x'b} cfPsf 5g . g]kfndf kz' cfxf/fsf] 
ljleGg ;|f]tdWo] 8fn] 3fF; Ps k|d'v ;|f]t xf] h;sf] kz' cfxf/f cfk"lt{df sl/a %! k|ltzt 
of]ubfg /x]sf] 5 . 

sl/a @%) eGbf a9L hftsf la?jf 8fn] 3fF;sf] ?kdf k|of]u x'b} cfPsf 5g . e'O{ 3fF; 

gePsf] ;'Vvf df};ddf ljz]iftM d+l;/b]lv r}q–j}zfv dlxgf;Dd xl/of] 3fF;sf] ljsNksf] 
?kdf 8fn] 3fF; k|of]u ul/G5 . g]kfnsf] dWokxf8df k"j{b]lv klZrd;Dd 8fn] 3fF;sf] k|of]u 

Hofb} nf]slk|o 5 / o;n] kz'kfngdf 7"nf] of]ubfg k'of{Psf] 5 . e'O{ 3fF;nfO{ h:tf] 8fn] 
3fF;nfO{ hnjfo' kl/jt{gn] Tolt k|efj kfb}{g t/ la?jf x's{g] cj:yfdf hnjfo' kl/jt{gsf 
sf/0fn] x'g] a9L lr;f] jf udL{sf] k|ToIf k|efj x's{bf] la?jfdf kb{5 . xfd|f] b]zdf rng rNtLdf 

cfPsf 8fn] 3fF;x?df v;|', a};, ef]6] lkkn, sfa|f], a8x/, sf]O/fnf], 6f+sL, lgdf/f], baba], 
s'6ld/f], lsDa', r'n]qf], b'lwnf] cflb x'g . 8fn] 3fF; sf6\bf :ofpnf sf6\g] kfqf] -Lopping 
Calendar_ df pNn]v ePsf] dlxgfdf dfq :ofpnf sf6]/ kz'nfO{ v'jfpg' k5{ . 

$= 3fF; tyf 8fn] 3fF;x?sf] dxTj
$=! e'OF3fF;sf] dxTj
e'OF 3fF; v]tLn] hnjfo' kl/jt{gnfO{ lgoGq0f ug{ ;xof]u u5{ eg] hnjfo' kl/jt{gsf] 
k|efjnfO{ klg sd u5{  . xl/of] 3fF;n] hldg 9flslbG5 / jiff{ / x'/L atf;sf] k|efjaf6 

df6f] aUg] jf p8\g] sfo{nfO{ /f]sL jftfj/0fnfO{ zLtn jgfp5 . ;+/lIft 3fF;n] kz'kG5LnfO{ 



104

kf]lifnf] tyf ;Gt'lnt v'/fs k|bfg ug]{ ePsf]n] pQm v'/fssf] ;]jgn] kz'kG5L lg/f]uL eO{ a9L 
udL{ / 708L ;xg ;Sg] pgLx?sf] Ifdtf ;d]t a9b\5 . xl/of] 3fF;af6 kf]ifs tTj, vlgh 
nj0f, le6fldg cflb k|fKt x'g] ePsf]n] kz'kG5L lg/f]uL x'G5g / ltgaf6 a9L pTkfbg k|fKt 
ug{ ;lsG5 . 

$=@= 8fn] 3fF;sf] dxTj
8fn] 3fF;sf ljleGg kmfO{bfx? 5g h:t}M ;'Svf ;dodf xl/of] tyf kf]lifnf] 3fF;sf] cfk"lt{ 

x'G5, :ofpnf vfO{ afsL /x]sf] xfFuf bfp/fsf] ?kdf k|of]u x'G5, e"IfonfO{ /f]S5, kz'nfO{ 
5xf/L lbG5, xfjfaf6 x'g] e"IfonfO{ lgoGq0f ub{5, dflg;nfO{ clS;hg k|bfg ub{5, k|fs[lts 
;f}Gbo{ a9fO{ jftfj/0f ;+/If0f ub{5 / sfa{g ;+ro -Carbon sequestration_ ub{5 . hnjfo' 
kl/jt{gsf sf/0fn] l;lh{t ljleGg ;d:ofx? h:t} af9L, klx/f], cl;gf, r6\of+u cflbn] 8fn] 

3fF;sf] j[l2df k|ToIf gsf/fTds k|efj k5{ . 8fn] 3fF; cfkm} af9L / klx/f]sf] ;'/Iff sah xf] 

lsg ls ljleGg e"efudf 8fn]3fF; nufpgfn] e"Ifosf] lgoGq0f u5{ . 

%= hnjfo'd}qL kz'kG5L kfng / 3fF;sf] Joj:yfkg
ljZjsf] hnjfo' kl/jt{g e}/x]sf] ;Gbe{df g]kfnsf] hnjfo'df klg kl/jt{g ePsf] tYo dfly 
pNn]lvt ljj/0fn] k|:6 b]vfp5 . To:t} ljleGg df};d / e"uf]ndf nufpg ;lsg] 3fF;] afnLsf 

k|hfltx¿ klg km/s km/s 5g eGg] s'/f tflnsf @ / lrq ! df pNn]lvt ljj/0fn] k|:6 
b]vfpb5 . hnjfo' kl/jt{gsf] k|efjn] ljleGg Agro Ecological Zone df k|fs[lts ?kdf 
kfOg] 3fF;]afnLsf] pTkfbg rqmdf vnn k'of{p5 / 3fF;sf] pTkfbsTj / kf}li6stfdf ;d]t 

k|ToIf gsf/fTds c;/ kf5{ . 

lrq–!M g]kfnsf] ljleGg ef}uf]lns If]q tyf xfjfkfgLdf x'g] 3fF;]afnLx? -;|f]tM pk|]tL / pk|]tL @)@!_

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; pTkfbg tyf pkof]u
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^= 3fF;sf] hnjfo'd}qL Joj:yfkg 
^=! k|jw{g ug{ ;lsg] 3fF; 
g]kfndf pknAw ljleGg 3fF;x?dWo] 708L, v8]/L / 8'jfg ;xg ;Sg] vfnsf 3fF;sf 

hftx?sf] k|jw{g ug{'k5{ . hnjfo' kl/jt{gsf] k|efjnfO{ 5n]/ v]tL ug{ ;lsg] 3fF;sf ljleGg 
hftx? tflnsf–# df pNn]v ul/Psf] 5 . hnjfo' kl/jt{g cg's"lnt 3fF;sf hftx?sf] 
k|of]un] 708L, v8]/L / 8'jfgsf] ;dodf kz' cfxf/fsf] cefj 6fg{ ;xh x'G5 . 

tflnsf #= g]kfndf v]tL ug{ ;lsg] / ul/b} cfPsf 708L, 
v8]/L / 8'jfg ;xg ;Sg] 3fF;sf hftx? 

qm=;= hldgsf] cj:yf hnjfo' kl/jt{g cg's"lnt 3fF;sf hftx? 

! kfgL hDg] 7fFp kf/fu|f; 

@ ;'Svf 7fFp ;'8fg, l;Ugn, afh/f

# 5fof kg]{ 7fFp kf/fu|f;, lugLu|f;, s+uf] u|f;, l;Ugn u|f;

$ sd jiff{ x'g] udL{ 7fFp cGhg u|f; 

% l;d;f/ hldg u'jf/, lugL, wO{rf 3fF; 

^ cDnLotf a9L ePsf] df6f] lbgfgfy, n'lkg, :6fOnf]

& Iff/Lokgf a9L ePsf] df6f] u'jf/, h}, h'g]nf] 

* d?e"ld h:tf] ;'Svf 7fFp :6fOnf], l;Ugn, lbgfgfy, 

( e"Ifo ePsf] 7fFp :6fOnf]

!) e"Ifo x'g;Sg] 7fFp :6fOnf], lbgfgfy, g]lkP/, lel6ef/, cld|;f] 

^=@ 3fF;]afnL pTkfbgdf hnjfo' kl/jt{gsf] c;/ Go"gLs/0f ljlw
hnjfo' kl/jt{gn] k|fs[lts ljkb\nfO{ lgDTofp5  . hnjfo' kl/jt{gn] lgDTofpg] k|fs[lts 

ljkb\df cltj[li6, cgfj[li6, a]df};ddf kfgL kg]{, cl;gf kg]{, zLt nx/ -nuftf/ w]/} lbg;Dd 
lr;f] x'g]_, n" -clt tftf] xfjf rNg]_, w]/} udL{ x'g] / clt 708L x'g] h:tf k|fs[lts cj:yfx? 
k5{g  . oL ;asf] k|efj 3fF;]afnL pTkfbgdf kg{ glbg c;n s[lif cEof;sf -Good 
Agricultural Practices: GAP_ ljlwx?sf] canDjg ug{'k5{ . g]kfnsf] ;Gbe{df GAP sf 
lgDg ljlwsf] canDag ug{ ;s]df hnjfo' kl/jt{gsf sf/0f 3fF;] afnLdf x'g] Iflt Go"gLs/0f 
ug{ ;lsG5M

^=@=! e'OF 3fF; 
1=	 ;'Svf, 8'afgnfO{ ;xg;Sg] 3fF;]afnLsf hftx?sf] ljsf; ug]{ . 

2=	 7fFp ljz]ifsf] nflu pko'Qm afnL k|0ffnLsf] cjnDjg ug]{– Ps eGbf a9L hftsf 3fF;x? 
nufpg] . 

3=	 afnLsf] udL{ jf 708L ;xg ;Sg] Ifdtfdf j[l4 Nofpg ldl>t 3fF;] afnL pTkfbg ljlw 
ckgfpg], h:t}M ds}±e6df;, h}±e]r . 
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4=	 sGh/e]{;g l6n]h cjnDjg ug]{M of] k|0ffnLdf vghf]t g} gu/L 3fF; nufpg], sd 
vghf]t ug]{, l8ndf v]tL ug]{, :6«fOe l6n]hdf v]tL ug]{ h:tf k|ljlw k5{g o:tf k|ljlw 
ckgfpgfn] hnjfo' kl/jt{gsf] sf/0fn] x'g] 7"nf] jiff{af6 x'g] Iflt sd ug{ ;lsG5 . 

5=	 jiff{sf] kfgL ;+sng u/L ;'Svf ofddf k|of]u ug]{M hnjfo' kl/jt{gsf k|efjn] afnLdf 

x'g] Iflt sd ug{ g]kfnsf] kxf8L e]sdf of] k|ljlw nf]slk|o x'b} uPsf] 5 . 

6=	 af]6 la?jfåf/f df6f] ;+/If0f k|ljlw ckgfpg]M nfdf nfdf h/f ePsf 3fF;x? h:t} 
e]l6ef/ 3fF; nufpg] . hnjfo' kl/jt{gaf6 ;[lht ;'Vvfkg 36fP/ 3fF;sf] pTkfbg 
a9fpg] . 

7=	 kfgL sd kg]{ 7fFpdf kfgL sd rflxg] k|hfltsf 3fF; nufpg], h:t}M kxf8L e]ssf] 
9'+Uofg hldgdf sfF8f gePsf] l;p8L -Thornless Cactus_ nufpg]  . of] k|ljlw 
ckgfpbf 9'+u}9'+uf ePsf] ;'Vvf le/fnf] kfvf] hldgsf] klg ;b'kof]u ug{ ;lsG5 . ?vf] 

le/fnf] ;'Vvf hldgdf :6fOnf] 3fF; nfufpg' kb{5 . 

8=	 le/fnf] kfvf]df df6f]sf] Iflt lgoGq0f ug{ n';g{ 3fF; nufpg' k5{ h;n] hnjfo' 
kl/jt{gaf6 ;[lht bs]{ kfgLaf6 x'g] e"Ifo lgoGq0f ub{5 . 

9=	 ds}±af]8Lsf] ldl>t v]tL ul/Psf] hldgdf $ ld6/sf] km/sdf Olkn–Olkn, lsDa' h:tf 
3fF; nufPdf hnjfo' kl/jt{gaf6 ;[lht x'/Laf6 x'g;Sg] Ifltaf6 aRg ;lsG5 . t/ 

Olkn–Olkn jf lsDa'sf] prfO{ 5ftLsf] prfO{ -!#* ;]=dL=_ ;/x sfod /fVg h?/L 
5 . gq 7"nf] ?vn] e'O{ 3fF;nfO{ 9fSb5 . 

10=	 3fF;] ds} v]tL ul/g] 7fFpdf afFb/ lgoGq0f ug{ 7fFp–7fFpdf df]nf;; 3fF; nufpg' 
k5{ . df]nf;; 3fF;sf] ;Dks{df cfP z/L/ lrnfp5 / afFb/ Tof] 7fFpdf km]l/ cfpg dg 

ub}{g . 

11=	 xfd|f] b]zdf al;{d / h} h:tf lxpb] 3fF;x? sflt{s dlxgfdf nufOG5  . hnjfo' 

kl/jt{gsf sf/0fn] sflt{s dlxgfdf kfgL kg{ sd eO/x]sf]n] Ps dlxgf cufl8 c;f]hd} 
lxpb] 3fF;x? nufpg ;lsG5 . 

^=@=! 8fn] 3fF;
g]kfnsf] e"agf]6 8fn] 3fF; pTkfbgsf] nflu /fd|f] dflgG5 . hnjfo' kl/jt{gsf] c;/nfO{ 
sd ug{ 8fn] 3fF;sf ?vx?n] 7"nf] dxTj x'g] ePsf]n] lgDg cg';f/sf] k|ljlw cg';/0f 
ug{' pko'Qm x'G5–

g]kfndf kfOg] 8fn]3fF;x?dWo] sDtLdf @% yl/sf 8fn]3fF;x? v]tL ug{ pko'Qm 7flgPsf 

5g . t;y{ 7fFp ljz]ifdf oL 3fF;x? nufpg] of]hgf agfO{ sfof{Gjg ug]{ . t/fO{ tyf 
dWokxf8df x'g] 8fn] 3fF; pRr kxf8df gx'g] ePsf]n] :yfg ljz]ifdf km:6fpg] 8fn] 3fF; 
nufpg] . h:tf] d':tf+udf a}+; /fd|f];u x'ls{G5 t/ a8x/, sfa|f] km:6fpb}g . 

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; pTkfbg tyf pkof]u
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jg ljsf;sf] nflu a[Iff/f]k0f ubf{ sDtLdf klg $% k|ltzt 8fn] 3fF;sf a]gf{ nufpg] gLlt 
agfpg] . 8fn] 3fF;sf af]6 la?jfnfO{ :j:y / pTkfbgzLn agfO{ /fVg ;xL :ofpnf 
sf6\g] ljlw -Fodder Tree Lopping Protocol_ ckgfpg cltg} h?/L 5 . Fodder Tree 
Lopping Protocol ckgfpgfn] la?jf tyf kz' b'a}sf] :jf:Yo ;'/Iff ub{5 . w]/} 8fn] 
3fF;x?sf] jzGt Ct'df kfn'jf cfpg] ePsf]n] ;f] ;dodf :ofpnf sf6\g' x'Gg . slnnf 
:ofpnfdf ljiffQm kbfy{sf] dfqf a9L x'g] ePsf]n] slnnf :ofpnf v'jfpbf kz'nfO{ xfgL 
ug{ ;S5 . 

pknAw hldgaf6 a9L kmfObf lngsf] nflu s[lif jg k|0ffnL ckgfpg]  . o;f] ugf{n] 
k|fs[lts k|sf]ksf sf/0f e'O{ 3fF;df cfunfuL ePdf klg 8fn] 3fF;n] 3fF;sf] cfk"lt{ x'g 
;Sb5 . 

;/sf/n] nfu" u/]sf] sa'lnotL jgsf] ;kmntfaf6 kf7 l;sL Jofks hg;xeflutfaf6 
8fn] 3fF;nfO{ k|fyldstf lbO{ ;fd'bflos jgsf] ljsf; ug]{  . ;/sf/L, ;fd'bflos, 
sa'lnotL tyf lghL jgdf 8fn] 3fF; ;d]t ;dfj]z x'g ;s]df jgaf6 cfxf/f k|fKt x'g], 

jgsf] ;b'kof]u x'g], jg km8fgLaf6 aRg] / jg ljsf; e} hnjfo' kl/jt{gaf6 j[l4 x'g] 
tfknfO{ lgoGq0f ug{ ;lsg] . 

sfa{g 6«]8 u/L b]zn] cfly{s nfe klg lng ;Sg] .   

&= hnjfo' kl/jt{g / 8fn] 3fF;
8fn] 3fF;sf ljleGg kmfO{bfx? 5g  . Pp6f joZs 8fn] 3fF;sf] ?vn] jflif{s @! s]=hL= 

sfa{g jfo'd08naf6 ;f];]/ lnG5 / cfkm"df ;+ro u/]/ /fV5 . o; k|sf/ sl/a !)) jif{ 
afFRg;Sg] Pp6f sfa|f]sf] ?vn] cfkm\gf] hLjgsfndf sl/a Ps 6g sfa{+g8fOcS;fO8 ;f];]/ 
lnG5 . ;+;f/df dflg;n] k|lt jif{ $) lalnog 6g sfa{g 8fOcS;fO8 pT;h{g u5{g / pQm 

kl/df0fsf] sfa{g 8fOcS;fO8 ;f];]/ lng $) ldlnog ?v x'sf{pg' k5{ . pT;lh{t sfa{g 

8fOcS;fO8nfO{ la?jfn] cfkm"df ;+lht ug]{ jftfj/0f agfpg g;s]df ;f] sfa{g8fO{cS;fO8 
jftfj/0fdf pT;lh{t eO{ cf]hf]g ;txdf Iflt k'Ubf ;"o{sf] tfk l;w} hldgdf cfO{ k[YjLsf] 
tfkdfg a9g hfG5 . t/, olt w]/} ?v x'sf{pg kof{Kt hldg gePsf] sf/0f cfufdL lbgdf 
hnjfo' kl/jt{gnfO{ /f]Sg' r'gf}tLk"0f{ x'g] b]lvG5 . sfa{g ;+lrtLs/0fsf] cnfjf 8fn] 3fF;n] 

e"Ifosf] lgoGq0f klg x'G5 . 

*= pk;+xf/÷lgisif{
ljZjdf h:t} g]kfndf klg hnjfo' kl/jt{g eO{/x]sf] s'/f tYofFsn] b]vfPsf] 5 . g]kfnsf] 

t/fO{df udL{, kxf8df Gofgf] tyf lxpbdf 708L, pRr kxf8df 708L / lxdfnL e]sdf Hofb} 
708L xfjfkfgL 5 . xfn g]kfndf jflif{s tfkqmd j[l4 )=)$ b]lv )=)^ l8u|L ;]lN;c; /x]sf] 
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5, h'g ;g @)#) df !=@ l8u|L ;]lN;c; / ;g @)%) df !=& l8u|L ;]lN;c; k'Ug] cg'dfg 
ul/Psf] 5 . of] cj:yfaf6 kz'kG5L tyf 3fF;]afnLnfO{ hnjfo' kl/jt{gsf] c;/af6 hf]ufO{ 
/fVg' h?/L 5 . ef}uf]lns leGgtf cg';f/ v]tL ug{ ;lsg] ljleGg yl/sf 3fF;]afnLsf] v]tL 
x'g h?/L 5 / hnjfo' kl/jt{gsf] k|efj;Fu h'Wg;Sg] 3fF;] afnLsf hftx?sf] ljsf; ul/g' 

h?/L 5 . hnjfo' kl/jt{g cg's"lnt 3fF;sf hftx?sf] k|of]un] 708L, v8]/L / 8'jfg ;x]/ 
3fF;sf] cefj x'g glbg ;xh x'G5 . g]kfndf hDdf @% eGbf a9L 8fn] 3fF;sf k|hfltx?sf] 
klxrfg e};s]sf] 5 . oL 3fF;x? g]kfnsf] xfjfkfgLdf km:6fpg ;S5g . 3fF; v]tLsf] nflu 
hnjfo' kl/jt{gsf b[li6n] hf]lvd ;"rf+lst lhNnfx? klxrfg e};s]sf 5g . oL ;"rf+sx?sf] 

Vofn ub}{ ljleGg 3fF;]afnLsf] v]tL ug{ s[ifsx?nfO{ k|f]T;flxt ul/g' h?/L 5 . 

;Gbe{ ;fdu|L

Department of Livestock Services . 2019 . Annual Report .  

bfxfn, ldg' / k|lbk e§/fO{ @)^*= hnjfo' kl/jt{g s], lsg / s;/L < k|sfzsM ljZj hn 

;fem]bf/L g]kfn / hn;|f]t ljsf; ;+:yf, sf7df8f}F = k]h g M !–*^= 

NARC, 2016 . Climate Smart Good Agricultural Practices for Disaster Risk Man-
agement (DMR) and Climate Change Adaptation Measures, Pp 1-25 . 

Upreti, C . R . , S Upreti, and N Banskota . 2020 . Climate Change: Agriculture and 
Livestock Farming of Nepal . Pub Heritage Publishers and Distributerd, Bhota-
hiti, Kathmandu, Nepal, Pp 1-174 . 

hnjfo' kl/jt{g / 3fF; tyf 8fn] 3fF; pTkfbg tyf pkof]u
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8f= n'dflglw kf08]1

k[i7e"ld 
kz'kfng Joj;fo g]kfnL s[lif cy{tGqsf] d]?b08sf] ?kdf /xL cfPsf] 5 . g]kfnsf] s"n s[lif 
u|fx:y pTkfbgdf kz'kfng If]qsf] dfq} sl/a @&Ü of]ubfg /x]sf] 5 . g]kfndf ljz]if u/L ufO{, 
e};L, afv|f, e]8f, a+u'/, s'v'/f, xf;, 6sL{, v/fof] kfNg] ul/Psf] 5 . b]z s[lif k|wfg eP klg 
kz'kfng If]qsf] pTkfbg / pTkfbsTjdf cfTdlge{/ x'g ;ls/x]sf] cj:yf eg] 5}g . kz'kfng 
If]qsf] pTkfbg / pTkfbsTj j[l4 gx'g'sf sf/0fx? w]/} ePtf klg d'Vo rf/ sf/0fx?–cfxf/f 
Joj:yfkg, gZn 5gf]6 tyf k|hgg, :jf:Yo / cfjf; Joj:yfkg x'g . o;dWo klg k|d'v 
sf/0f cfxf/f Joj:yfkg xf] h;df s"n nufgLsf] ^% b]lv &)Ü lx:;f nfUg] ub{5 . 

ljZjsf] hg;+Vof al9/x]sf] / ;g\ @)%) ;Dddf clxn]sf] hg;+Vof ##Ü a9L (=^ va{ k'Ug] 
cg'dfg ul/Psf] 5 . o;l/ a9\g] hg;+VofnfO{ vfBfGg pknAw u/fpg s[lif÷kz'kfng If]qsf] 
pTkfbg / pTkfbsTj j[l4b/ klg ;f]xL ultdf geP ljZjsf] cfwf hg;+Vof ef]sd/Lsf] 
rk]6fdf kg]{ lglZrt k|fo 5 . o; cj:yfdf ljZjdf vfB ;Dk|e'tf sfod ug]{ k|d'v bfloTj klg 
s[lif If]qs} xf] . s[lif If]qsf] dxTjk"0f{ cfwf/sf] ?kdf kz'kfng If]q /xL cfPsf] 5 . kz'kfng 
If]qn] vfB ;'/Iffdf !&Ü / hDdf k|f]l6g cfk"lt{df ##Ü lx:;f cf]u6]sf] 5, t/ klg of] If]q 
ck]Iffs[t ?kdf gfkmfk|bfos x'g ;ls/x]sf] 5}g . o:sf] d'Vo sf/0f kz' pTkfbgdf cfxf/f 
Joj:yfkgsf] vr{ a9\b} hfg' xf] . xfd|f] b]zdf cem} klg cfjZos s"n kz' cfxf/fsf] sl/a 
#@Ü sdL /x]sf] 5 eg] bfgf pTkfbgsf] nflu rflxg] sl/a (%Ü sRrf kbfy{ cfoft ul/Psf] 
5 . o;} sf/0f xfd|f] kz'kfngnfO{ Psflt/ kf]lifnf] xl/of] 3fF;df cfwfl/t agfpg h?/L 5 

1	 jl/i6 j}1flgs -S-4_ tyf k|d'v, National Animal Research Institute, g]kfn s[lif cg';Gwfg kl/ifb . 	

hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ 
k/Dk/fut cfxf/f Joj:yfkg
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eg] csf{lt/ bfgfsf sRrf kbfy{x? d'Vo u/L ds} / e6df; :jb]zd} pTkfbg u/L cfTdlge{/ 
x'g h?/L 5 . 

hnjfo' kl/jt{gsf] k|efj / cfxf/f Joj:yfkg 
hnjfo' kl/jt{g clxn] ljZjdf d'Vo rf;f]sf] ljifo ag]sf] 5 . ljleGg cGo If]qx?df h:t} 
s[lif If]qdf klg hnjfo' kl/jt{gsf] k|ToIf c;/ b]vf kl//x]sf] 5 . o; cj:yfdf hnjfo' 
kl/jt{gsf c;/aLr s[lif tyf kz'kfng If]qsf] pTkfbg / pTkfbsTj j[l4 ug{' kg]{ / 
bL3{sfnLg ?kdf vfB ;'/Iff sfod ug{'kg]{ r'gf}tL b]lvG5 . d'Vo u/L hnjfo' kl/jt{gsf 
ljleGg c;/x?dWo] k[YjLsf] a9\bf] tfkqmd, nfdf–nfdf v8]/L, kfgL kg]{ ;dodf km]/abn, af9L, 
klx/f], lxd klx/f] tyf c:j:y xfjf tyf lkpg] kfgL cflbn] ubf{ s[lif tyf kz'kfng pTkfbgdf 
c;/ kl//x]sf] 5 . vf; u/L pko'Qm ;dodf afnL nufpg g;lsg], l;+rfO{sf] cefj, v8]/L, 
/f]u tyf ls/fsf] k|sf]k, ;dodf afnL gkfsL csf]{ afnL nufpg] ;donfO{ c;/ kg]{ cflbn] 
ubf{ 3fF; tyf lapsf] pTkfbg / u'0f:t/df x|f; e}/x]sf] cj:yf 5 . u'0f:t/Lo xl/of] 3fF; 
pTkfbg kz'kfng If]qsf] d]?b08 xf] . kz'kfngsf] sl/a ^) b]lv &)Ü nfut cfxf/fdf nfUg] 
ub{5 . ctM sd nfutdf kz'kfng Joj;fo ;+rfng ug{ jif}{el/ xl/of] 3fF; pknAw u/fpg' 
kg]{ x'G5 . t/, 3fF;sf] pTkfbg / pTkfbsTjdf hnjfo' kl/jt{gn] ubf{ x'g] tfkqmd j[l4n] 
c;/ ul//x]sf] 5 . tfkqmd j[l4n] ds}, ds}r/L, g]lko/, Hjf/, pv', sf]bf] h:tf afnLx?sf] 
pTkfbg j[l4 x'g] eP klg cGo w]/} 3fF;]afnLsf] j[l4b/ sd x'g] tyf xl/of] 3fF;sf] dfqf / 
u'0f:t/ b'a} sd x'g] b]lvPsf] 5 . 

kz'kfngsf] d]?b08 3fF; v]tLsf] pTkfbsTj / u'0f:t/df hnjfo' kl/jt{gsf] c;/ kbf{ 
kz'kfng If]qsf] pTkfbg j[l4b/df klg x|f; cfPsf] 5 . hnjfo'd}qL cfxf/f Joj:yfkgsf] 
cefjdf kz'kG5Lsf] zf/Ll/s j[l4b/, pTkfbg / pTkfbsTjdf sdL cfPsf] 5 . clxn]s} ultdf 
tfkqmd j[l4 x'bf kfgLsf] cfjZostf @–# Ü j[l4 x'g] cg'dfg ul/Psf] 5 t/, a9\bf] v8]/Ln] 
ubf{ kfgLsf d'xfgx? ;'Sg] ePsf]n] kz'j:t'sf] nflu lkpg] kfgLsf] cefj x'g] b]lvG5 . udL{sf] 
tgfj -heat stress_ n] ubf{ kz'n] sd cfxf/f vfg], cfxf/f sd kRg] / z/L/df sd pkof]u 
x'g] ePsf]n] kz'sf] zf/Ll/s j[l4b/ sd x'g] / pTkfbg klg 36\g] x'G5 . pRr tfkqmsf] 
c;/ vf; u/L k|f]l6g / lrNnf] kbfy{sf] kfrgdf k5{  . a9\bf] xl/tu[x Uof;sf] k|efj;+u} 
k[YjLsf] tfkqmd a9\bf To;sf] c;/ kz'j:t'sf] a[lbb/, k|hgg Ifdtf / /f]ux?df kg]{ b]lvPsf] 
5 . tfkqmd j[l4n] !) b]lv !%Ü ;Dd b'w pTkfbg 36\g] b]lvPsf] 5 eg] kz' ;dodf afnL 
gnfUg] jf k6s–k6s plN6g] ;d:of b]vf kg]{ klg cg'dfg ul/Psf] 5 . hnjfo' kl/jt{gn] 
ubf{ jg:klt tyf kz'kG5LhGo h}ljs ljljwtfdf klg x|f; x'b} cfPsf] 5 . hnjfo' kl/jt{gn] 
ubf{ :yfgLo jftfj/0f cg's"lnt /}yfg] hftsf j+zf0f'ut u'0fx?df x|f; x'b} hfg' csf]{ ;d:of 
ePsf] 5 . log} sf/0fx?n] ubf{ kz' cfxf/f Joj:yfkg ubf{ kz'sf] k|sf/, kz'sf] zf/Ll/s 
cj:yf, pd]/, pTkfbgsf] cj:yf / df};d ;d]t dWogh/ u/L ug{'kg]{ x'G5 . To;sf/0f kz' 
cfxf/sf] j}1flgs / ;Gt'lnt Joj:yfkg lgDgfg';f/ ug{ ;lsG5M 

hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ k/Dk/fut 
cfxf/f Joj:yfkg
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1=	1=	 hLjg wfGg cfjZos kg]{ cfxf/fM o; k|sf/sf] cfxf/f d'Vo u/L b}lgs cfwf/e"t 
lqmofsnfk ;+rfng ug{sf] nflu lbg] ul/G5  . kz'j:t'sf] :jf:Yo glalu|g] / tf}n 
g36\g] u/L afRg kfpg] clwsf/ ;'lglrt ug{ rflxg] kf}li6stTj dfq} ;+of]hg u/L lbOg] 
cfxf/fx? o; ;d"xdf k5{g . o; k|sf/sf cfxf/fn] vfg], vfPsf] krfpg], lx88'n ug]{ 

cflb b}lgs sfo{ ;+rfng ug{sf] nflu cfjZos kg]{ Go"gtd kf]if0f tTj dfq k"/f ug]{ 
ub{5 . a'9f ufO{uf]?, yf/f] cj:yfsf kz'j:t'nfO{ o:tf] cfxf/ lbOG5 . 

2=	2=	 ;Gt'lnt cfxf/fM kz'sf] k|sf/, pd]/, tf}n, pTkfbg, zf/Ll/s cj:yfnfO{ Wofgdf /fvL 
kz'nfO{ cfjZos kg]{ kf}li6stTjx? cfk"lt{ x'g] u/L ljleGg sRrf kbfy{sf] pko'Qm 
;+of]hg u/L agfOPsf] cfxf/fnfO{ ;Gt'lnt cfxf/f elgG5 . o;df hgfj/n] cfkm\gf] 
z/L/ / pTkfbg cfjZostf cg';f/sf] kf]if0f k|fKt ub{5 . kz'j:t'sf] cj:yf cg';f/ 
kf]ifs tTjx?sf] cfjZostf km/s km/s kg]{ x'Fbf ;f]xL cg';f/ kf]ifs tTjx? pknAw 

x'g] u/L cfxf/f tof/ ul/g] x'Fbf kf]ifstTjx? dnd"qaf6 v]/ hfg kfpFb}gg . o:tf] 

cfxf/fn] kz'sf] zf/Ll/s ljsf; u/fp5 / tL kz'af6 /fd|f] pTkfbg klg lng ;lsG5 . 

3=	3=	 pTkfbg cfxf/fM o; k|sf/sf] cfxf/fdf kz'sf] d'Vo pTkfbgsf] cj:yf Vofn u/L 
cfjZos kf}li6stTj ;+of]hg ug]{ ul/G5  . of] cfxf/f d'Vo u/L pTkfbg lbO/x]sf 

cj:yfsf kz'nfO{ ltgLx?sf] pTkfbg Ifdtfsf] cfwf/df hLjg lgjf{x bfgfdf yk u/L 
tof/ ul/G5 . pbfx/0fsf] nflu a9L b"w lbg] ufO{nfO{ ;f]xL cg'?k pRr zlQm, k|f]l6g / 
vlghx? ld;fO{ cfxf/f tof/ ul/G5 eg] sd b"w lbg] ufO{nfO{ ;f]xL cg'?ksf] cfxf/f 

tof/ ul/G5 . hlt /fd|f] hftsf] kz' eP klg plrt cfxf/f Joj:yfkg x'g ;s]g eg] 
p;sf] hftLo Ifdtf cg';f/sf] pTkfbg lbg ;Sb}g, To;}n] x/]s kz'kG5LnfO{ jhg 

cg';f/sf] cfxf/f / pTkfbg cg';f/sf] kf]if0fsf] Joj:yf ug{' cfjZos x'G5 . 

4=	4=	 cg's/0fLo cfxf/fM ;Gt'lnt cfxf/sf ;a} cfjZos tTjx¿ ePsf] bfgf jf bfgfsf] 
ld>0f h;df s'g} hgfj/ ljz]ifsf] z/L/sf] tf}n cg';f/sf] cfjZostf k"/f ug]{ Ifdtf 

x'G5, To;nfO{ cg's/0fLo cfxf/f elgG5 . o:tf] cfxf/f kz'kG5Lsf] ljz]if cj:yfnfO{ 
dWogh/ u/L tof/ ul/Psf] x'G5 . o; k|sf/sf] cfxf/f kz'j:t'sf] zf/Ll/s cj:yfsf] 
;"Id cWoog u/L agfpg] ul/G5 h:t} lj/fdL cj:yfsf kz'nfO{ tof/ kfl/Psf] cfxf/f, 
pRr pTkfbg ug]{ hgfj/x¿sf] nflu tof/ kfl/Psf] cfxf/f cflb  . t/fO{df kflng] 
afv|f / kxf8, lxdfndf kflng] afv|fdf zlQm / k|f]l6gsf] cfjZostf km/s x'g] ub{5 

To;sf/0f ;f]xL cg'?k kf}li6stTj Joj:yfkg ug{' kg]{ x'G5 . 3fF;x?sf] kf}li6stf 7fFp, 
df6f]sf] pj{/f zlQm, lr:ofg nufPt ljleGg tTjx? cg';f/ km/s kg]{ ePsf]n] ;f]xL 

cg';f/ cfxf/f Joj:yfkg ug{' kg]{ x'G5 . 
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k/Dk/fut cfxf/f 
kz'kG5Ln] vfO{;s]kl5 kRg;Sg], kfrg k|0ffnLaf6 ;f]l;g], ;f]l;Pkl5 pkof]u x'g] vfB 
;fdu|LnfO{ kz'sf] cfxf/f elgG5 eg] kfrg k|0ffnLaf6 kr]/ pkof]u x'g;Sg] vfBtTjnfO{ 

kf]if0ftTj elgG5  . kfgL, sfaf]{xfO8«]6, k|f]l6g, lrNnf] kbfy{, vlgh / le6fldgx? kz'sf] 
z/L/nfO{ cfjZos kg]{ kf]ifs tTjx? x'g . oL kf]ifs tTjx?sf] kl/k"lt{ ug{ nfdf] ;dob]lvg} 
pkof]u x'b} cfPsf vfB ;fdu|LnfO{ kz'sf] k/Dk/fut cfxf/f elgg] ul/Psf] 5  . o:tf 

cfxf/fnfO{ d'Votof lgDg b'O{ ?kdf lbOg] ul/G5M

	 !=	 bfgf jf s'8f]M oL k/Dk/fut cfxf/fdf cGg / cGgsf pk–pTkfbg jf u]8fu'8Lx? h:t} 
ds}sf] lk7f], wfgsf] 9'6f], e6df;, ux'F, hf}, h}, sf]bf], kmfk/, pjf, rf]s/x? x'G5g . 

	 @= /]zfbf/ kbfy{x? jf 3fF;M oL k/Dk/fut cfxf/fdf v]tjf/L, le/, kv]/f, jgh+un 

jf 3fF; v]tLaf6 pknAw x'g] xl/of] 3fF; jf :ofpnfx? d'Vo x'g . o;} u/L afnL 
yGsfPkl5 pknAw x'g] 9f]8, k/fn, gn, s';f}/f klg 3fF;sf] cefjdf k|of]u ul/g] d'Vo 
k/Dk/fut cfxf/fx? x'g . 

	 #= log} k/Dk/fut cfxf/fsf ljleGg ;|f]tx? dfkm{t kz'nfO{ cfjZos kf]if0f tTjx? k|fKt 
e}/x]sf] x'G5 . kz'nfO{ cfjZos kg]{ kf]ifs tTj / ltgsf ;|f]t o; k|sf/ 5gM

	 #=! sfaf]{xfO8«]6M zlQmsf] d'Vo ;|f]t sfaf]{xfO8«]6 xf] . sfaf]{xfO8«]6 z/L/nfO{ phf{ 
lbg t'?Gt pkof]u x'g ;Sg] ;|f]t xf] . z/L/df tfk k}bf ug{, df]6fpg, pTkfbg 
a9fpg nufPt hLjg lgjf{xsf] nflu :jf;–k|:jf;, d'6'sf] rfn, ;Gtfg pTkfbg 

tyf c? pTkfbg ug{sf] nflu zlQmsf] cfjZostf kb{5  . ds}, ux'Fsf] rf]s/, 
wfgsf] 9'6f], hf}, sf]bf], h}, ;Vv/ cflb ksfpFbf df8 cfpg] ;j} cGg afnLx? 
sfaf]{xfO8«]6sf k|d'v ;|f]t x'g  . k|f]l6g / of6sf] pkof]udf klg sfaf]{xfO8«]6sf] 

e"ldsf x'G5 . 

	 #=@ k|f]l6gM k|f]l6g z/L/ tGb'/:t /fVg tyf zf/Ll/s j[l4sf] nflu clt cfjZos 
tTj xf] . o;sf] sdLn] kz'hGo kbfy{sf] pTkfbg / kz'sf] k|hggdf ;d]t c;/ 
kb{5 . ;a} lsl;dsf sf];]afnL / logsf pk–kbfy{x?, t]nxg afnLsf lkgf, df5f, 
df;'sf] w'nf] cflb ;a} k|f]l6gsf ;|f]t x'g . jg:kltdf ePsf] k|f]l6g eGbf cgfh jf 
df5fdf;'df ePsf] k|f]l6g a9L krgzLn x'G5 . 

	 #=# lrNnf] kbfy{M lrNnf] kbfy{ zlQmsf] /fd|f] ;|f]t xf] . kz'df of] af];f]sf] ?kdf 
;+lrt zlQmsf] ?kdf /x]sf] x'G5 . lrNnf] kbfy{n] sfaf]{xfO8«]6 eGbf @=@% u'0ff a9L 
zlQm lbG5 . kz'sf] cfxf/fdf %Ü eGbf a9L lrNnf] kbfy{ ;dfj]z x'g' x'b}g . olb 

lrNnf] kbfy{ *Ü eGbf al9 ePdf k]6sf hLjf0f' dg]{ x'bf ;]n'nf]ho'Qm sfaf]{xfO8«]6 
sd dfqfdf kRg] x'G5 . lrNnf] a9L v'jfPdf b"wsf] lrNnf] 36\b} hfG5 . af];f], 
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£o', t]n, lkgf cflb lrNnf] kbfy{sf k|d'v ;|f]t x'g . ;]n/ ldnaf6 lgsflnPsf] 
wfgsf] 9'6f] -/fO; kf]ln;_ df klg lrNnf] kbfy{ !$ b]lv @%Ü ;Dd kfOg] x'Fbf 
bfgf agfpFbf hDdf sRrf kbfy{sf] #)Ü eGbf sd /fVg l;kmfl/; ul/Psf] 5 . 

	 #=$ le6fldgM le6fldg kz'kG5Lsf] z/L/nfO{ ;xof]u ug]{ Ps k|f+ufl/s kbfy{ 

xf] . le6fldgn] OGhfOd;+u ldn]/ z/L/sf] /f;folgs k|lqmof ;+rfng ub{5 . zf/Ll/s 
j[l4, /f]u k|lt/f]ws Ifdtfsf] ljsf;, k|hgg Ifdtfsf] ljsf;, kfrg k|lqmof Pj+ 

pTkfbg j[l4sf] nflu le6fldg cfjZos kb{5  . le6fldgx? d'Vo b'O{ k|sf/sf] 
x'G5g– kfgLdf 3'Ng] / af];f]df 3'Ng] . slnnf] xl/of] 3fF; / rl/r/g le6fldgsf 
d'Vo k|fs[lts ;|f]t x'g . 

	 #=% vlghM cl:yk+h/nfO{ s8f / l:y/ agfO/fVg vlgh tTjx? clt cfjZos 

x'G5g . xdf]{g agfpg klg logsf] cfjZostf kb{5 h;n] ubf{ k|hgg Ifdtfsf] 
ljsf; x'G5 . o:t} OGhfOdx?nfO{ ;lqmo u/fO{ kfrg k|lqmofdf ;xof]u k'of{pg / 
cDn / Iff/sf] ;Gt'ng ldnfpg klg vlgh tTjx? rflxG5g . xl/of] 3fF;, g'g, 

x•L, r'g cflb vlghsf ;|f]t x'g . 

u}/ k/Dk/fut cfxf/f 
u}/ k/Dk/fut kz' cfxf/f eGgfn] xfn;Dd kz' cfxf/fdf k|of]u gePsf / Jofj;flos ?kdf 

pTkfbg ul/Psf] bfgfdf klg k|of]u gul/Psf cfxf/fx? x'g . oL d'Vo u/L k|fËfl/s x'G5g 
/ 7f];, n]bf] -:n/L_ jf t/n ¿kdf x'g ;S5g . o:tf cfxf/sf] cfly{s d"No cS;/ w]/} 
sd x'G5 . o; k|sf/sf cfxf/fx? d'Vo u/L s[lif–cf}Bf]lus pk–pTkfbgx¿ h:t} jwu[xsf 

pk–pTkfbgx¿, lrgL, cgfh, :ofp tyf cldnf] ju{sf kmnkm"n / t/sf/L k|zf]wg ubf{ k|fKt 
x'g] pTkfbgx¿ kb{5g . oL ;a} dfgj k|of]usf] nflu d'Vo pTkfbg lnPkl5 k|fKt x'g] ;x–

pTkfbg x'g . 

k|of]udf gcfPsf jf v]/ uO/x]sf u}/ k/Dk/fut cfxf/fsf] pkof]uaf6 kz' cfxf/fsf 
;|f]t a9\g uO{ cfxf/f dfu / cfk"lt{df /x]sf] vf8nnfO{ cf+lzs ¿kdf eg{ ;lsG5, dfgj / 
hgfj/x¿aLrsf] vfgfsf] nflu eO/x]sf] k|lt:kwf{ 36fpg ;lsG5 / bfgfsf] nfut 36fpg 
;lsG5 . o:tf :yfgLo ¿kdf pknAw vfB ;|f]tx¿af6 kf]ifs tTjx¿df cfTdlge{/ aGg ;xof]u 

k'Ub5 kmn:j?k kz'kfng Joj;fo gfkmfd'vL Pj+ bL3{sfnLg x'g ;Sb5  . u}/ k/Dk/fut 
cfxf/fsf] log} dxTjnfO{ b[li6ut u/L o:tf cfxf/fsf] vf]hL, cg';Gwfg / pkof]udf hf]8 lbg' 
kb{5 . pbfx/0fsf]nflu k/Dk/fut ?kdf k|of]u gePsf] / jgh+undf kfOg] jgdf/f jf jgdf;f 
eg]/ lrlgg] jg:kltnfO{ u}/ k/Dk/fut 3fF;sf] ?kdf k|of]u ug{ ;lsg] ljifo ljleGg cg';Gwfg 
x?n] b]vfPsf 5g . jgdf/f ;fdfGotof afv|fn] vfb}g t/ To:nfO{ 3fddf ;'sfO{ lsDa' h:tf] 

kf]lifnf] 3fF;;Fu ldnfP/ v'jfpbf /fd|f];Fu vfG5 / pTkfbg klg /fd|f] lbG5 . o;/L pkof]udf 
gcfPsf jg:kltx?nfO{ cfxf/fsf] ?kdf k|of]u ubf{ 3fF;sf] cefj 6fg{ ;xh x'G5 . 
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k/Dk/fut cfxf/fx?sf] ljlzi6 kl/ro 7fFp, e"uf]n, :yfgLo k|of]u ljlw cg';f/ km/s kg{ 
;Sb5 lsgeg] s'g} If]qsf] k/Dk/fut cfxf/f csf]{ If]qdf u}/k/Dk/fut cfxf/f x'g ;S5 . To:t} 
s'g} 7fFpdf k|of]udf g/x]sf] cfxf/f csf]{ s'g} 7fFpdf k|of]udf cfO/x]sf] x'g ;S5 . hnjfo' 
kl/jt{gsf] lx;fan] klg u}/ k/Dk/fut cfxf/fsf] k|of]u jfG5gLo b]lvG5 . 

lgDg sf/0fx?n] ubf{ u}/k/Dk/fut cfxf/fsf] k|of]un] xl/tu[x Uof; sd ug{ ;lsG5M 
1=	1=	 sd hldgsf] k|of]u u/L xl/tu[x Uof; pT;h{g 36fpg]M w]/} u}/–k/Dk/fut kz' cfxf/fx? 

afnLhGo pkkbfy{, kmnkm"nsf af]qmf, t/sf/Lsf] af]qmf, cf}wf]lus pk–pTkfbg, ls/f 
cflb ePsf]n] logsf] pTkfbgdf sd hn, hldg / phf{ k|of]u x'G5 / xl/tu[x Uof; 
klg sd pTkfbg x'G5  . u}/k/Dk/fut kz' cfxf/fsf ;|f]tx¿ d'Vo u/L v]/ hfg], 
pkkbfy{ x? x'g] ePsf]n] o;n] vfB kmf]xf]/nfO{ sd ug{ d2t ub{5 h;sf] k|ToIf 

c;/ xl/tu[x Uof; pT;h{gdf x'G5 . o; k|sf/ u}/ k/Dk/fut kz' cfxf/fsf ;|f]tx¿sf] 

klxrfg, k|df0fLs/0f / k|of]un] hnjfo' kl/jt{gsf] k|efjnfO{ sd ug{ dxTjk"0f{ e"ldsf 

v]Ng;S5 . 

2=	2=	 kmf]xf]/ 36fpg]M s[lif pk–pTkfbg / vfB kmf]xf]/nfO{ kz' cfxf/sf] ¿kdf k|of]u ugf{n] 

NofG8lkmnx¿df oL ;fdu|Lx¿ 36fpg ;lsG5 h;n] ldy]g pT;h{g 36fpg ;xof]u k'Ug 
;S5 . v]/ hfg] kmf]xf]/x?df ljleGg ls/fx? h:t} va6] ls/f -ldn au_, km6\ofË|f 

-lkmN8 lqms]6_, sfnf] lem+Ëf -Anfs ;f]nh/ nfO_ sf] pTkfbg u/]/ kmf]xf]/ Joj:yfkg 
;+u} k|f]l6gsf] ;|f]tsf] ?kdf cfxf/fdf k|of]u klg ug{ ;lsG5 . 

3=	3=	 dnvfb / kfgLsf] sd k|of]uM k/Dk/fut cfxf/f ;fdu|L pTkfbg ug{ w]/} kfgLsf] k|of]u 
x'G5 eg] u}/k/Dk/fut cfxf/f k|of]u ubf{ kz' cfxf/f pTkfbgdf sd kfgLsf] k|of]u 

x'G5 . SofS6; h:tf u}/–k/Dk/fut vfB ;|f]tx¿ ;Lldt hn;|f]t ePsf If]qdf pTkfbg 
ug{ ;lsG5, h;n] l;FrfO / kz'nfO{ rflxg] kfgLsf] dfqf sd u5{ . 

4=	4=	 rqmLo cy{tGqM u}/k/Dk/fut vfB ;|f]tx¿sf] k|of]un] kmf]xf]/nfO{ d"Nojfg ;|f]tdf kl/0ft 

u/]/ cy{tGqnfO{ a9fjf lbg ;S5 . pbfx/0fsf nflu vfBfGgsf] kmf]xf]/nfO{ hgfj/sf] 
bfgfdf kl/0ft ug{ ;lsG5, kmf]xf]/ 36fpg / yk lbuf] vfB k|0ffnLdf of]ubfg k'¥ofpg 
;lsG5 . 

5=	5=	 sd OGwgsf] k|of]uM k/Dk/fut cfxf/fsf ;|f]tx¿sf] t'ngfdf sd kfgL / pmhf{ k|of]u u/L 
sL/f, 9';L / h}ljs kmf]xf]/ h:tf s]xL u}/k/Dk/fut kmL8 ;|f]tx¿ pTkfbg ug{ ;lsG5 . 

cfxf/fsf s]xL u}/k/Dk/fut ;|f]tx?
1=	1=	 s]/fM s]/faf6 pTkfbg x'g] pk–pTkfbgx? Tolts} v]/ hfg] ub{5g . s]/faf6 pTkfbg 

x'g] af]qmf / 3f/L jf yfd b'O{ pk–pTkfbgx?nfO{ kz' cfxf/fsf] ?kdf k|of]u ug{ 

;lsG5 . ljz]if u/L ;Dk"0f{ Pl;of If]qdf o;sf] k|of]u al9/x]sf] kfO{G5 . s]/fsf oL 

hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ k/Dk/fut 
cfxf/f Joj:yfkg
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pk–pTkfbgx? zlQmsf ;|f]t x'g . s]/fsf] yfdnfO{ g'g ld;fP/ l;w} a+u'/nfO{ v'jfpg 
;lsg] s'/f cg';Gwfgaf6 b]lvPsf] 5 . o;n] %)Ü s"n kfRo kf]if0f tTj / !@Ü sRrf 
k|f]l6g pknAw u/fp5 . joZs ufO{nfO{ b}lgs @)–@% lsnf] ;kmf s]/fsf] yfd v'jfpg 
;lsG5 . 

2=	2=	 lk8fn'÷t?nM lk8fn'af6 klg d'Vo u/L b'O{ pTkfbgx? k|fKt x'g] ub{5g  . lrK; 
agfpbf o;sf] af]qmf / k|zf]wg ubf{ v]/ hfg] u'bL -kNk_ kz' cfxf/fdf k|of]u ug{ 
;lsG5  . lk8fn' / t?n b'j} 3'ngzLn sfaf]{xfO8«]6sf /fd|f ;|f]t x'g  . ljleGg 
cg';Gwfg glthf cg';f/ n]o;{ s'v'/fsf] bfgfdf o;sf] k|of]u ubf{ c08f pTkfbg 

a9]sf] kfO{Psf] 5 . To:t} o'l/of / ;Sv/ ld;fP/ t?n k|of]u ubf{ e]8fsf] zf/Ll/s 
tf}n j[l4b/ /fd|f] b]lvPsf] 5 . 

3=	3=	 skmLM skmL k|zf]wgsf] qmddf pTkfbg x'g] af]qmf / kNknfO{ klg cfxf/fsf] ?kdf k|of]u 
ug{ ;lsG5 . afv|fdf cfxf/fsf] @)Ü ;Dd skmLsf] pk–pTkfbg k|of]u ubf{ afv|fsf] 

zf/Ll/s tf}ndf j[l4 ePsf] kfO{Psf] 5 . 

4=	4=	 af]8L÷l;dL÷s]/fpsf pk–pTkfbgM afnL lnO{;s]kl5 o;sf ‰ofD6fx? / k|zf]wgsf qmddf 
lgl:sPsf vf]:6fsf] k|of]u k|f]l6gsf] ;|f]tsf] ?kdf kz' cfxf/fdf ug{ ;lsG5 . 

5=	5=	 sf]bf] tyf o;sf pk–pTkfbgM sf]bf], kmfk/, h'g]nf], afh/f cflb sf]bf]hGo afnL lnO{ 
;s]kl5 ‰ofD6f, bfgf / vf]:6fnfO{ zlQmsf] ;|f]tsf] ?kdf k|of]u ug{ ;lsG5 . 

6=	6=	 pv' tyf pk–pTkfbgM auf;] jf pv'sf] 5f]qmf -pv'sf] /; lnO{ ;s]kl5 afsL /x]sf] v]/ 

hfg] efu_ / pv'sf] 6'Kkf]nfO{ ;fOn]h agfO{ kz' cfxf/fdf pkof]u ubf{ b"w pTkfbgdf 
a[l2 ePsf] cg';Gwfgn] b]vfPsf] 5 . 

7=	7=	 cfn'M laqmL gx'g] cfn' jf cfn'sf] af]qmf, hf} / ds}af6 kz'sf] k]n]6 bfgf tof/ ug{ 
;lsG5 . 

8=	8=	 zlQmsf cGo afnLhGo ;|f]tx?M sGbd"n, hfF8sf 5f]qmf, v]/ hfg] t/sf/L, kmnkm"n / 

af]qmfx?, cf}Bf]lus pk–pTkfbgx?, s6x/sf af]qmf jf u]8f, s]/fsf] ufgf, cfFksf] sf]of 
h:tf kbfy{nfO{ klg zlQmsf] ;|f]tsf] ?kdf k|of]u ug{ ;lsG5 . 

9=	9=	 aflnhGo k|f]l6gsf ;|f]tM 9';L, cNuL -P:k/lhn;, cfhf]nf_, lgd lkgf, ;fnsf] lapsf] 
w'nf] h:tf kbfy{nfO{ bfgf agfpbf k|f]l6gsf] ;|f]tsf] ?kdf k|of]u ug{ ;lsG5 . 

10=	10=	 kz'hGo k|f]l6gsf ;|f]tM /utsf] w'nf], s'v'/fsf] KjfFv, s'v'/fsf] ;'nL, 8]/Lsf pk–kbfy{, 

ls/f, ls/fsf Ko'kf jf nfef{, l;+un ;]n k|f]l6g h:tf kbfy{x?nfO{ bfgf agfpbf k|f]l6g 
;|f]tsf] ?kdf k|of]u ug{ ;lsG5 . 
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hnjfo' d}qL cfxf/f Joj:yfkgsf s]xL cEof;x? 
1=	1=	 cfxf/f Joj:yfkgM kz'n] vfPsf] cfxf/f d'Vo u/L 3fF; krfpgsf] nflu w]/} zlQmsf] 

cfjZostf k5{ . o;/L 3fF; kRg] qmddf pu|fpg] kz'n] ldy]g Uof; pTkfbg ub{5 h;n] 

xl/tu[x Uof; pTkfbgdf a9fpg] ub{5 . To;sf/0f cfxf/fsf] 5gf]6, kf}li6stf, kfrg / 
pkof]lutf ljrf/ u/L cfxf/f Joj:yfkg ug{'kg]{ x'G5 . pbfx/0fsf nflu l56f], ;lhnf] / 
/fd|f];+u kRg] pRr kf}li6stf ePsf] cfxf/f sd lbFbf klg p;n] kfpg' kg]{ zlQm kfpg] 

t/ sd ldy]g Uof; lgl:sg] x'G5 . ;fOn]h, x], x]n]h, k]n]6 cflb 3fF; ;F/If0fsf 
ljleGg k|ljlw ckgfO{ cfxf/f pknAw gx'g] ;do tyf ;'Vvf df};d jf v8]/Lsf] nflu 
e08f/0f ug]{ Joj:yf ug]{, cfxf/f pTkfbg k|0ffnLdf ljljwtf Nofpg] / k/Dk/fut, 

u}/k/Dk/fut / gjLgtd ;|f]tx?sf] vf]hL, Nofa k/LIf0f / k|of]u ug]{ ug{'k5{ . 

2=	2=	 r/g Joj:yfkgM rqmLo r/g k|0ffnL ckgfO{ /fd|f] 3fF; ePsf] If]qdf kz' :yfgfGt/0f 
ug]{ / k'/fgf] r/g If]q ;'wf/ ug]{ u/L pRrtd r/g Joj:yfkg k|0ffnL ckgfpg' kg]{ 
x'G5 . kz'nfO{ Ps} 7fFpdf nfdf] ;do gr/fO{ 3'DtL k|0ffnL ckgfO{ r/fpg] ubf{ r/g 
3gTj Joj:yfkg x'g] / e"–Ifo sd x'g] ;fy} df6f]sf] pj{/fkg gfz gx'g] x'G5, h;n] 

ubf{ r/g If]qsf] sfa{g ;+rlt 36\g kfpb}g . 

3=	3=	 dnvfb Joj:yfkgM cJojl:yt k|fËfl/s dnvfb pTkfbg, vf; u/L v'Nnf dnvfb 
ldy]g Uof; pTkfbgsf] d'Vo sf/stTj dflgG5  . o;} u/L /f;folgs dnvfbsf] 

cTolws k|of]un] df6f]sf] agf]6 tyf ;+/rgf laufg]{ ub{5  . dnnfO{ v'nf g5f]8\g], 
df6f]n] 5f]k]/ /fVg], vf8n leq hDdf u/]/ ksfpg] cflb ugf{n] xl/tu[x Uof; pTkfbg 

sd ug{ ;lsG5 . 

4=	4=	 kz' tyf 3fF;]afnL cfg'jf+lzs u'0f tyf k|hggM xfjfkfgL ;'xfpbf] :yfgLo kz'sf] 5gf]6n] 
sd ldy]g Uof; pTkfbg x'g] / kz'hGo pTkfbg klg /fd|f] x'g] ub{5 . udL{ tyf lr;f] 
;xg], ;'Svf ;xg], kfgL ;xg], l56f] kfSg] u'0f ePsf 3fF;sf hnjfo' kl/jt{gd}qL 
hftx? 5gf]6 ug]{ ug{' kb{5 . 

5=	5=	 gjLs/0fLo pmhf{sf] k|of]uM kmd{sf ljleGg lqmofsnfk ;+rfngdf pRrtd gjLs/0fLo 
pmhf{sf ;|f]tx? k|of]u ug]{ h:t} ;f]nf/af6 ljB't, kfgL ttfpg] cflb ubf{ sd OGwg 

k|of]u x'g] x'G5 . 

6=	6=	 kfgLsf] Joj:yfkgM a9\bf] tfkqmd;+u} kfgLsf d'xfg ;'Sg], ;fd'lGb|s kfgLsf] tx a9\g] 
x'gfn] eljiodf :j:y kfgLsf] cfjZostf a9\g]5 To;sf/0f kfgL Joj:yfkgsf pko'Qm 
k|ljlwx? k|of]u ug{' k5{  . cfsfzsf] kfgL e08f/0f / yf]kf l;+rfO{ o:tf k|ljlwsf 
pbfx/0f x'g . 

7=	7=	 afnL k|0ffnL ;'wf/M afnL rqm, sd vghf]t, cuf{lgs dnvfb, pko'Qm l;+rfO{ ckgfpg] . 

hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ k/Dk/fut 
cfxf/f Joj:yfkg
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u}/k/Dk/fut cfxf/fn] kfg{ ;Sg] k|efjx?
u}/k/Dk/fut cfxf/fx? kz'n] sd dg k/fpg] jf gvfg], kf]if0fsf] lx;fan] sd kf]lifnf, sd 
krgzLn dfq geO{ ltgdf xfgLsf/s tTjx? ;dfj]z ePsf] klg x'g ;Sb5 . o;}n] o:tf 

cfxf/f k|of]u ug{' klxn] logsf] af/]df hfgsf/L lng' cfjZos x'G5 . o:tf cfxf/fsf] k|of]u 
ubf{ s;/L plrt k|zf]wg ug]{ < s"n cfxf/fsf] slt k|ltzt;Dd ;dfj]z ug{ ;lsg] < s'g 
pd]/ / cj:yfsf] kz'nfO{ v'jfpg] < To;df s'g kf]if0f tTjsf] sdL 5 / s] ld;fP/ lbg 

pko'Qm x'G5 < cfxf/fnfO{ s;/L ?lrs/ agfpg] < h:tf ljifox? af/] hfgsf/L lng' h?/L 
x'G5 . dfly pNn]lvt ljifox?df Wofg k'of{pg ;lsPg eg] o:tf cfxf/fsf] k|of]un] lgDg 
gsf/fTds k|efjx? kfg{ klg ;S5gM 

k|hggdf kg{ ;Sg] k|efjM afF;sf] kft klg 3fF; cefj ePsf] ;dodf kz'nfO{ v'jfpg ;lsG5 

t/, kz' uef{j:yfdf eP o;sf] k|of]u ug{' plrt x'b}g lsgeg] afF;n] ue{ktg u/fpg 
;S5 . Ps cWoogdf afF;sf] kft uef{j:yfsf] kz'sf] cfxf/fsf] ?kdf cTolws k|of]u ubf{ 

ue{ktg u/fpg] u/]sf] kfOof] . afF;sf] sf/0f ue{ktg ;DejtM ODKnfG6]zg ;fO6df kl/jt{g, 
xdf]{gsf] :t/ kl/jt{g / cf+lzs ¿kdf P:6«f]h]lgl;6Ln] ubf{ ePsf] x'g ;S5  . o;} u/L 
sf];]afnL / 8fn] 3fF;sf lapx? bfgfsf] sRrf kbfy{sf] ?kdf k|of]u ubf{ ltgdf x'g] lddf]l;g 

eGg] ljiffQm kbfy{n] hgfj/x¿sf] j[l4, k|hgg / :jf:Yodf k|lts"n k|efj kf5{  . lapnfO{ 
kfgLdf lehfP/ / ;'sfP/ lddf]l;gsf] dfqf 36fpg ;lsG5 . kmnfdsf] nj0f yKbf lddf]l;gsf] 

ljiffQmtf sd x'G5 . 

pTkfbgdf kg]{ c;/M sd;n lsl;dsf /]zfbf/ kbfy{x? h:t} ;'s]sf nx/f, jg:kltsf 
8f7, sf];]afnLsf vf]:6f, ds}sf] vf]:6f jf vf]of h:tf kbfy{nfO{ cfxf/fsf] ?kdf k|of]u ubf{ 

kRg;Sg] kf]ifs tTjx?sf] sdL e} pTkfbgdf c;/ kb{5 . o:t} ;fnsf] kft, pv'sf] 5f]qmf, 
cfFksf] sf]of h:tf xfgLsf/s of}lus kbfy{ -6\oflgg_ ePsf u}/k/fDk/fut cfxf/fn] cfxf/f 
kRg] qmddf ljz]if u/L k|f]l6gsf] kfrgdf c;/ k'of{O{ pTkfbgdf c;/ k5{ . 

:jf:Yodf kg]{ c;/M jg:klthGo u}/k/Dk/fut cfxf/fx?df x]dfU6flgg, uf]l;kf]n, 6\oflgg, 
uf]O6«f]h]g, :kf]lgg cflb 3fts jf 6lS;s tTjx? x'g ;S5g h:sf] dfqf a9\g uPdf kz'sf] 
d[To' ;d]t x'g ;S5 . o;} u/L dflg;n] pkef]u u/L afFsL /x]sf jf 9';L nfu]sf kbfy{x? 
cfxf/fsf] ?kdf k|of]u ePdf dfOsf]6lS;g gfds ljiffQmtfn] kz' :jf:Yo df k|lts"n c;/ 

kfb{5 . kz'hGo u}/k/Dk/fut cfxf/f h:t} jwzfnfsf pk–kbfy{x?nfO{ cfxf/fsf] ?kdf k|of]u 
ubf{ Dof8 sfp l8lhh, ;fndf]g]nf]l;; h:tf /f]ux? ;d]t km}lng ;Sb5g . 

lgisif{ 
a9\bf] hg;+VofnfO{ vfB ;'/Iff k|bfg ug{ kz'hGo pTkfbg / kz'sf] pTkfbsTj j[l2 ug{'kg]{ 
cfjZostf Psflt/ 5 eg] csf{lt/ hnjfo' kl/jt{gsf] k|efj / sl7g aGb} u}/x]sf] cfxf/f 

Joj:yfkg kz'kfngsf] d'Vo r'gf}tL /x]sf] 5 . hnjfo' kl/jt{gn] ubf{ x'g] v8]/L, clt jiff{, 
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pRr tfkqmd, a9\bf] jiff{ cGt/, a9\bf] /f]u / ls/fsf] k|sf]k cflb sf/0fx?n] kz' cfxf/f 
pTkfbg / ljz]if u/L xl/of] 3fF; pTkfbgdf k|lts"n k|efj k/]sf] 5 . pRr tfkqmdn] kz'x?df 
udL{ tgfj x'g uO{ b"w / c08fsf] pTkfbg klg 36\b} uPsf] b]lvG5 . 

hnjfo' kl/jt{gn] kz' pTkfbgdf kf/]sf c;/x? Go"gLs/0f ug{ ljleGg j}1flgs cg';Gwfg 

dfkm{t 3fF;sf] pTkfbg / pTkfbsTj j[l2 ug{ ;'Vvf jf v8]/L ;xg;Sg], /f]u / ls/fsf] k|sf]k 
;xg;Sg], a9L kf]ifs tTj ePsf hftx?sf] vf]hL ug{' k/]sf] 5 . o:t} kz' cfxf/fsf] bfo/f 

a9fpg' csf]{ pko'Qm ljsNk /x]sf] 5, o;sfnflu k/Dk/fut ?kdf cfxf/fdf k|of]u gul/Psf 
t/ k|zf]wg u/]/ jf s'g} c? tl/sfn] kz' cfxf/fsf] ?kdf k|of]u ug{ ;lsg] cfxf/fsf 
;|f]tx?sf] pkof]u ug{' kb{5 . o;f] ug{ ;lsof] eg] kz'kfng Joj;fo bL3{sfnLg / gfkmfd'vL 
x'g ;Sb5 . u}/k/Dk/fut cfxf/fx? c?lrs/, sd kf]lifnf] x'g] / ltgdf xfgLsf/s tTj 

;d]t /x]sf] x'g;Sg] ePsf] x'Fbf o; af/] hfgsf/L lnO{ ltgnfO{ plrt tj/n] k|of]u ug{' kg]{ 

x'G5 cGoyf pTkfbg x|f; x'g uO{ kz'sf] d[To' ;d]t x'g ;Sb5 . 

;Gbe{ ;fdu|L

af;'b]j gfy, @)&(, kz' kf]if0f tyf cfxf/f Joj:yfkg cfwf/e"t 1fg, a'4 lxn ldl8of k|f=ln= . 

r]t/fh pk|]tL / ;'hof pk|]tL, @)&), kz'kG5L tyf df5fsf] cfxf/f, l;b\ufy{ k|sfzg . 

b'uf{x/L e6/fO{, @)^(, hnjfo' kl/jt{g, ;f]kfg k|sfzg . 

8f= nf]sgfy kf}8]n, @)&#, g]kfndf e};Lkfng tyf df;'sf nflu Joj;flos?kdf kf8fkfng k|ljlw, kz' 
pTkfbg lgb]{zgfno xl/x/ejg, nlntk'/ . 

8f= d]3/fh ltjf/L / g]q k|;fb j:tL,@)&%, g]kfndf kfOg] 8fn] 3fF;x?,/fli6«o kz' lj1fg cg';Gwfg k|lti7fg, 
v'dn6f/ . 

8f= d]3/fh ltjf/L, dlg;f sf]nfIoktL, a;Gts'df/ >]i7, n'dflglw kf08], @)&!, kz' cfxf/f ;DaGwL s[ifsnfO{ 
Jofjxfl/s hfgsf/L, kz' cfxf/f dxfzfvf, v'dn6f/ . 

ldgf clwsf/L , @)&), g]kfndf hnjfo' kl/jt{gsf :yfgLo c;/x? , km/]:6 PS;g g]kfn . 

/fd]Zj/ l;+x kf08], @)%!, g]kfndf kz' cfxf/f tyf r/g ljsf;, g]zgn km/]h P08 u|f;Nof08 l/;r{ ;]G6/, 
sf7df8f}+
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e/t /fh uf}td1

k[i7e"ld
;"o{sf] k|sfzdfkm{t\ cGtl/If x'Fb} wtL{df cfPsf] zlQmsf] w]/}h;f] lx:;f k'gM cGtl/Ifdf g} kms{g] 
eP klg To;sf] s]xL c+z wtL{, ;d'Gb| / jfo'd08ndf ;f]l;g k'U5 / k/L0ffdtM x/]s jif{ hldg 
tfTb} hfFbf k[YjLsf] hnjfo' klg kl/jt{g x'Fb} uPsf] 5 . o;sf] nflu kfgLsf] jfkm -H2O_, 

Carbon dioxide -CO2_, Nitrous oxide -N2O_, Methane -CH4_ / Ozone -O3_ d"n 
?kdf lhDd]jf/ /x]sf 5g . hnjfo' kl/jt{g ef}lts ljsf; tLj| x'Fb} hfg] qmddf jf cf}Bf]lus 

o'u z'? ePkl5 vf; u/L !( cf}+ ztfAbLkl5 klxnf] k6s lj:tf/} rrf{sf] ljifo aGg yfn]sf] 
xf] . xfn k[YjLdf o;n] lgDTofPsf jx'cfoflds ;d:ofx? lbgfg'lbg uDeL/ jGb} uO{/x]sf 5g 
/ kz'kfngsf] If]q klg o;jf6 k|efljt ePsf] 5 . o;jf6 kz'hGo pTkfbg h:t} b'w, df;', 

c08f cflbdf kg]{ k|efjn] cfocfh{g / /f]huf/L dfq ge} vfB / kf]if0f ;'/Iffdf ;d]t c;/ 
k'of{pg] ePsf]n] o;sf k|efjx? jx'cfoflds x'g k'u]sf 5g . 

;g\ !(^) b]lv @))% sf] aLrdf ljsf;zLn b]zx?df k|ltJolQm df;'sf] vkt tLg u'0ffn] j[l2 

ePsf] 5 eg] b'wsf] vkt b'O{ u'0ff / c08fsf] vkt % u'0ffn] a9]sf] s'/f FAO sf] cWoogn] 

b]vfPsf] 5 -FAO, 2021_  . o;y{ a9\bf] hg;+Vofsf] dfunfO{ ;Djf]wg ub}{ kz'kG5LhGo 
pTkfbg / pTkfbsTjnfO{ a9fpFb} hfg'kg]{ cfjZostf klg xfdL ;fd' ljBdfg 5 . To;dfly 
g]kfn h:tf] lxdfnL If]qjf6 pTkGg x'g] gbLx?nfO{ kfgLsf] ;|f]tsf] ?kdf pkof]u u/L s[lif 
tyf kz'kfng Joj;fo ul//x]sf / cem} klg jx';+Vos dflg;x?sf] d"n k]zf s[lif g} /x]sf] 
;Gbe{df hnjfo' kl/jt{gsf c;/x? yk uDeL/ x'Fb} u}/x]sf 5g . To;}n] hnjfo' kl/jt{gn] 

cGo If]qdf kfg]{ k|efj h:t} o; vfnsf ;d:ofx?af6 jf hnjfo' kl/jt{gsf s'k|efjx?af6 

1 	 jl/i6 kz' ljsf; clws[t, /fli6«o kz' k|hgg sfof{no, kf]v/f, kz'kfng ljifosf w]/} k':tssf n]vs . 	
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kz'kfng Joj;fonfO{ arfpg s] s:tf hnjfo'd}qL pkfox? x'g ;S5g eGg] ljifodf ;+;f/el/ 
g} w]/} cWoog / jx;x? e}/x]sf 5g . o; n]vdf klg xfdLn] a9\bf] tfkqmdaf6 kz'kfng 
Joj;fodf kl//x]sf] c;/sf] ;Gbe{df e/;s xfd|} ;|f]t / ;fwgsf] k|of]u ub}{ kz'kG5Lsf] 
pTkfbg / pTkfbsTjdf ;d]t c;/ gkg]{ u/L s;/L hnjfo'd}qL kz'kG5L cfjf; lgdf{0f ug{ 

;S5f}+ eGg] ljifodf ;+If]kdf pNn]v ug]{ k|oTg u/]sf 5f}+ . 

kl/efiff 
hnjfo' cg's"ng jf hnjfo'd}qL kz'kG5L cfjf;sf] ?kdf To:tf vf]/, uf]7 tyf kz'kG5L 

/flvg] :yfgnfO{ a'‰g ;lsG5 hxfF tgfjd'Qm jftfj/0fdf kz'kG5LnfO{ /flvG5 / kz'kG5Lsf] 
;d'lrt Joj:yfkg u/L kfng ubf{ kz'kG5Lsf] pTkfbsTj / kmfd{sf] cfo lbuf] ?kdf j[l4 
x'g'sf] ;fy} To; k|sf/sf kmfd{x?af6 xl/tu[x Uof;sf] pT;h{g klg sd x'G5 . ctM o; 

vfnsf vf]/, uf]7x?df kz'kG5Lsf] cfjZostf x]/L To;} k|sf/sf ;+/rgf Pjd\ gfkhfFr 
cg';f/sf] vf]/, uf]7 agfOPsf] x'g'k5{ / cfjZos ePdf v'nf If]q Pjd\ tgfj / dnd"q jf 

kmf]xf]/ cflb Joj:yfkgsf] nflu klg yk ;+/rgf lgdf{0f jf pks/0f h8fg ug{ ;lsG5 . olt 
dfq ge} sltko cfw'lgs vf]/x?df t tfkqmd, ;fk]lIfs cfb{|tf, k|sfz cflb ;d]tsf] plrt 
Joj:yfkgsf] nflu ;]G;/sf] klg k|of]u ug]{ ul/G5 . 

hnjfo'd}qL cfjf; Joj:yfkgsf] dxTj s'g} lglZrt e"uf]ndf ;fljs jf :jefljs eGbf a9L 
tfkqmdn] >[hgf ug]{ tgfjn] kz'x?sf] Jojxf/, /f]u k|lt/f]wfTds Ifdtf tyf z/L/ lqmof 
lj1fg -Physiology_ df gsf/fTds c;/ k'of{p5, h:sf] k|ToIf ;DjGw kz'sf] pTkfbg tyf 
pTkfbsTjdf kg{ hfG5 . joZs kz'k+IfLx?n] ;fdfGotof cfkm\gf] z/L/sf] ;fdfGo tfkqmdsf] 
)=% l8u|L ;]lG6u|]8;Dd dfq} tfkqmd tndfly u/L cg's"ng ug{ ;Sg] / lgs} sd pd]/sf 

kz'kG5Lx?df ;f] Ifdtf ;d]t gx'g] ePsf]n] pgLx?nfO{ /flvPsf] vf]/uf]7df tfkqmd a9\gf;fy 
kz'x?df tgfj pTkGg x'g' :jfefljs} xf] . x'g t o; cj:yfdf s'g kz' slt dfqfdf tgfjdf 
cfpF5 eGg] s'/f p;sf] zf/Ll/s cj:yf, pd]/, o;cl3 pQm jftfj/0fdf /x] g/x]sf], :jf:Yo 
cj:yf, hft, k|hflt, dfgl;s cj:yf cflbdf klg e/kg]{ x'G5 . w]/} tgfjdf cfPsf] v08df 

o;n] kz'sf] cfxf/f vktnfO{ 36fpF5 / kl/0ffdtM kz'df d]6faf]lns / kfrg k|0ffnL ;DjGwL 

;d:ofx?sf ;fy} k|hgg\ ;DaGwL ;d:ofx? klg pTkGg x'g ;S5g . clt uDeL/ cj:yfdf 
/ kz' cGo ;d:ofx?;Fu klg h'lw/x]sf] /x]5 eg] rfFlx kz'kG5Lsf] d[To' klg x'g;S5 
/ o;n] ;d:t ayfgsf] d[To'b/ klg a9fOlbG5  . o:tf] cj:yfdf z'?b]lv g} of]hgfj2 
?kdf agfOg] vf]/, uf]7sf] lglZrt :j?k jf k|sf/ / s]xL ljz]if ;+/rgfn] klg kmfd{If]qsf] 
dfOqmf]SnfOd]6sf] tfkqmd s]xL dfqfdf Go"gLs/0f u/L o;vfnsf] tgfj sd ug{ d2t k'Ug] 

x'g hfG5 . jflif{s jiff{ sd x'g] / ;'Svf :yfgx?df hnjfo' kl/jt{gsf] ;d:of cem} j9L 
x'g] cfsng ul/G5 . t/, ;fdfGo cj:yfdf eg] cfkm\gf] kz' udL{sf] sf/0fn] tgfjdf 5 eGg] 

s'/f ;d]t kz'wgLnfO{ yfxf ge}/x]sf] klg x'g;S5 . 

hnjfo' kl/jt{g / kz'kG5Lsf] cfjf; Joj:yfkg



121 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

ljsl;t ljZjdf cfhef]nL Pp6f kz'nfO{ rfF8} lj:yflkt u/L csf]{ kz' x'sf{pg'eGbf klg 
e}/x]s} kz'sf] pTkfbgzLn pd]/ jf cjlw s;/L a9L agfpg ;lsG5 eGg] s'/fdf a9L hf]8 
lbg yflnPsf] 5, lsg ls o;f] ug{' cfly{s dfq ge} kof{j/0fLo b[li6n] klg kmfObfhgs 
5 . g]b/Nof08df /x]sf] sfp l;UgN; gfds tflnd k|bfos sDkgLsf cg';f/ ;fdfGo cj:yfdf 

olb ufO{nfO{ /fd|f];Fu kflnof] eg] pxL b'wfn' ufO{af6 ;fdfGo eGbf @ a]t -;fdfdGotof &–* 
j]t pTkfbg lnOg]df &–!) j]t lng ;lsg]_ a9L pTkfbg lng ;lsG5 / o;sf] kl/0ffd:j?k 
#) k|ltzt sd ldy]g pT;h{g x'g]5 -CowSignals, 2018_ . /fd|f];Fu kfNgsf] nflu cGo 
Joj:yfkgsf ;fy} pko'Qm vf]/, uf]7df tgfjd'Qm x'g] u/L /fVg' lgs} dxTjk"0f{ s'/f xf] . 

o;} u/L cGo s'/fsf ;fy;fy} hnjfo' kl/jt{gsf sf/0f g;f]lrPsf] cj:yfdf nfdf] ;do;Dd 
v8]/L jf ;'Svf df};d /xg] jf g;f]lrPsf] df};ddf nfdf] ;do af9L cfpg] h:tf ;d:ofx? 

;d]tnfO{ dWogh/ ub}{ xfdLn] vf]/, uf]7sf ;+/rgfx? agfpg'kg]{ x'G5 . h;n] ubf{ ;'Svfu|:t 

ePsf] cj:yfdf d'nx? ;'Sg uO{ hldgsf] ;tx d'gLsf] kfgL ;d]t ;xh ?kdf pknAw gx'g] 

/ r/g tyf kmfd{df ;d]t lkpg] kfgLsf] cefj x'g] jf clt jiff{ e} vf]/, uf]7df kfgL hDg] jf 
tflng] tyf km/s vfnsf /f]u tyf k/hLjLsf] hf]lvd a9\g] h:tf ;d:ofx?af6 klg cfkm\gf 
kz'kG5LnfO{ arfpg ;lsof];\ . 

o;y{ hnjfo' kl/jt{gsf] sf/0fn] ;fdfGo eGbf a9L tfkqmd x'Fbf kz'df tgfj a9\g], ljljw 
/f]uJofwL a9\g] / pko'Qm cfxf/fsf] cg'knAwtf jf cfxf/fsf] k|s[ltdf x'g] kl/jt{g / hnjfo' 
kl/jt{gaf6 >[hgf x'g] cGo ljljw sf/0fn] klg tgfj g} a9fpg] x'Fbf kz'kG5Lsf] cfjf; 

lgdf{0f ubf{ kz'kG5LnfO{ ;xh ?kdf tgfj Joj:yfkg x'g] u/L lgdf{0f ug{' kb{5 . o;sf 
nflu ufO{e}+;Ldf e/;s cw{;3g k|0ffnL ckgfpg' pko'Qm x'g hfG5 eg] a|f]On/ / n]o;{ 

h:tf s'v'/f / ljb]zL hftsf j+u'/kfngdf sd phf{ vkt x'g] jftfg's"lnt jf cw{jftfg's"lnt 
3/x? jf k|z:t k|fs[lts e]lG6n];g ePsf ;+/rgfx? / :yfgLo tyf u|fdL0f s'v'/f, sflnh, 
6sL{ cflbsf] nflu k|z:t a'6\ofg tyf jg:klt ePsf] / 8:6 jfy ug{ ldNg] r/gx? agfP/ 

kfNg' /fd|f] x'G5 . 

g]kfnsf] ef}uf]lns cj:yf cg';f/ ljleGg kz'kG5Lsf nflu hnjfo'd}qL cfjf; 
x'g t xfd|f] b]zdf xfjfkfgL, ef}uf]lns cfjZostf, nfut / k|ljlw ;j} b[li6n] x]bf{ w]/}h;f] :yfgdf 

k|foM ;a} vfn] kz'kG5Lx?sf] nflu ;fdfGotM ;]G;/o'Qm jftfg's"lnt jf Snf]h÷c6f]d]l6s÷;]dL–
c6f]d]l6s s'ln+u Kof8 tyf PSem:6 km\ofgo'Qm xfplh+usf] cfjZostf kg]{ b]lv+b}g . tyflk 
pTkfbsTj a9fpg / d[To'b/ 36fpg a|f]On/ / n]o;{ tyf ltgsf Kof/]G6 :6sx?sf] 

nflu kmf6km'6 ?kdf o; vfnsf vf]/x? klg lgdf{0f ug{ z'? e};s]sf] b]lvG5 . o;}u/L 

t/fO / a9L udL{ x'g] dWokxf8L e]ssf ufO{e}+;L / a+u'/ kmfd{x?sf] xsdf vf]/uf]7 j/k/ 

nfOgdf 8fn]3fF;x? nufPdf 3fF; pknAw u/fpg] dfq ge} zLtntf pknAw u/fpg'sf] 
;fy} hldgsf] ;tx / hldg d'gL ePsf] kfgLsf] ;+/If0f u/L hldgsf] ;b'kof]u klg ug{ 
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;lsG5 . o;sf cltl/Qm vf]/uf]7leq kmu/, ld:6 :k|]o/, l:k|+sn/, Oefkf]/]l6e s'ln+u Kof8, 
Exhaust Fan cflbsf] klg kmf6km'6 k|of]u ePsf] b]lvG5 . t/, a9L phf{ vkt ug]{ Snf]h 
xfplh+u, c6f]d]l6s÷;]ldc6f]d]l6s xfplh+u, PSh:6 km\ofg h:tf k|ljlwx?n] sfnfGt/df 
hnjfo' kl/jt{gnfO{ g} a9fjf lbg] ePsf]n] e/;s cltl/Qm phf{sf] cfjZostf gkg]{ 

k|fs[lts e]lG6n]n];g tyf ;f]nf/ jf jfof]Uof; OghL{ h:tf kof{j/0fd}qL phf{sf] k|of]u x'g] 
pks/0fx?df a9L hf]8 lbg' cfjZos x'G5 . ctM vf]/, uf]7sf] cltl/Qm ;+/rgfsf] ?kdf vf; 
u/L afof]Uof; -PgP/f]las 8fOh]:6/_ / sDkf]i6/sf] k|of]u klg a9\b} u}/x]sf] 5 . afof]Uof;n] 
b'u{Gw Joj:yfkg, ldy]g Uof; pTkfbgdf s6f}tL, dnvfb / :jR5 ;x'lnotk"0f{ phf{ k|fKtLdf 

;xof]u ug]{ ePsf]n] lgs} dxTjk"0f{ 5 / o;df j}slNks phf{ k|jw{g s]Gb|af6 cg'bfg ;xof]u 
klg kfOG5  . r/gdf cfwfl/t / cw{;3g k|0ffnLsf kmfd{x?sf] xsdf hUufsf] pknAwtf 

x]/L e/;s s[lifjg k|0ffnL ckgfpg' /fd|f] x'G5 eg] aw'jf k|0ffnLsf] t'ngfdf n'h xfplh+u 
k|0ffnLnfO{ klg a9L hnjfo' cg's"lnt cfjf; dfGg ;lsG5 . tyflk xfn l;kmfl/; x'Fb} cfPsf 

vf]/, uf]7x?nfO{ g} lgdf{0f ug]{ a]nfb]lv g} ;fdfGo kl/dfh{g ug{ ;s]sf] v08df xfd|f] h:tf] 
clt udL{ / clt hf8f] gx'g] w]/}h;f] lhNnfsf] xfjfkfgLdf sd nfut / sd phf{sf] vktdf 
g} hnjfo' kl/jt{g cg's"ng vf]/uf]7x? lgdf{0f u/L kz'kG5Lkfngsf] ;d'lrt Joj:yfkg u/L 

lbuf] cfocfh{g ug{ ;lsG5 . ;fdfGotof w]/} :yfgdf clt hf8f]eGbf klg clt udL{ g} hnjfo' 
kl/jt{gaf6 >[lht ;d:of x'g] ePsf]n] o;sf] Joj:yfkg ug{ lxdfnL, dWokxf8L / t/fO If]qdf 

lgDg kz'kG5Lsf nflu ;fljssf vf]/uf]7x?df lgDgfg';f/sf] l8hfOg jf ;'wf/ u/L vf]/uf]7sf] 
Joj:yf ug{' pko'Qm x'g] b]lvG5 . 
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pk;+xf/÷lgisif{
s]xL dflg;x? cem} klg hnjfo' kl/jt{gsf] d'2fnfO{ Tolt uDeL/tfk"j{s ln+b}gg / g]kfnL 
s[ifsx?sf] xsdf t hnjfo' cg's"lnt vf]/, uf]7 agfpg'k5{ eGg] dfGotf /fVg] s[ifssf] ;+Vof 

ckjfbsf] ?kdf jf guGo /x]sf] 5 . tyflk o;n] lgDTofPsf ;d:ofx? lbgfg'lbg uDeL/ jGb} 
hfFbf vf; u/L kz'kG5LnfO{ x'g] tgfjsf sf/0f cfly{s ?kn] Iflt Joxf]l//x]sf s]xL cfw'lgs 
s[ifsx? eg] lj:tf/} o;tkm{ ;r]t x'Fb} uPsf] kfOG5 . a9\bf] hg;+Vofsf] kz'kG5LhGo pkhsf] 

dfunfO{ ;Djf]wg ug{ pTkfbsTjnfO{ a9fpg'sf] ljsNk gePsf]n] klg xfdLn] cGo Joj:yfkgsf 
;fy} hnjfo' cg's"lnt vf]/, uf]7x? klg lgdf{0f ug{' a'l4dQfk"0f{ x'G5 . To;}n] cGo b]zdf 
h:t} wtL{sf] a9\bf] tfkqmdaf6 kz'kfng Joj;fodf kl//x]sf] gsf/fTds c;/sf] ;Gbe{df 

o;sf k|ToIf / ck|ToIf c;/x?jf6 s'g kz' slt dfqfdf tgfjdf cfpF5 eGg] s'/f kQf 
nufpg p;sf] zf/Ll/s cj:yf, pd]/, Oltxf;, :jf:Yo cj:yf, hft, k|hflt, dfgl;s cj:yf 
cflb cfofdx?df cfjZos cg';Gwfg u/L e/;s xfd|} ;|f]t / ;fwgsf] k|of]u ub}{ kz'kG5Lsf] 
pTkfbg / pTkfbsTjdf ;sf/fTds k|efj kg]{ u/L hnjfo' cg's"ng kz'kG5L cfjf; lgdf{0f 

ug]{ ljifodf ;DjlGwt ;a} ;/f]sf/jfnfx? uDeL/ x'g' h?/L b]lvG5 . o;/L cg';Gwfgaf6 

k|fKt lgisif{nfO{ kz'kG5Lsf] vf]/uf]7sf] lglZrt :j?k jf k|sf/ jf yk ljz]if ;+/rgfn] klg 
kmfd{If]qsf] dfOqmf]SnfOd]6sf] tfkqmd s]xL dfqfdf Go"gLs/0f u/L o; vfnsf] tgfj sd ug{ 
s]xL d2t k'Ug] ePsf]n] ;f]xLcg'?k l;kmfl/zx? u/L kz'sf] pTkfbgzLn pd]/ jf cjlw ;d]t 
a9fpg, pTkfbsTj a9fpg / d[To'b/ ;d]t Go"gLs/0f u/fpg ;lsG5 / hnjfo' kl/jt{gjf6 

lkl8t s[ifs ;d'bfonfO{ /fxt lbg ;lsG5 eGg] n]vssf] lgisif{ /x]sf] 5 . 

;Gbe{ ;fdu|L

FAO.2021.Climate-smart livestock production.A practical guide for Asia and the 
Pacific region.Bangkok.https://doi.org/10.4060/cb3170en

uf}td, e/t @)&%= Jofj;foLs kz'kfng, rf}+yf] ;+:s/0f, kfFrkf]v/L k|sfzg, sf7dfG8' 

CowSignals.2018.How can we reduce methane exhaust in the dairy sector? 
[online].https://www.cowsignals.com/en/blog/how_can_we_reduce_methane_
exhaust_in_the_dairy_sector

Personal Communication with the Experts of JICA During the training of Policy 
Planning and Project Management on Livestock Industry Development for Livestock 
Officials
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8f= k|j]z zdf{1

ljifo k|j]z 
hnjfo' kl/jt{g  k[YjLsf] k|fs[lts k|lqmof leq kg]{ ultljlw xf]  . k[YjLdf ;f}o{ ljls/0f 
dfkm{t tfkzlQm k|fKt x'G5 / oxL ;f}o{ ljls/0fsf sf/0f jfo'd08nsf] tfkqmd ;Gt'ngdf 
/xG5 . k[YjLn] ;"o{af6 hlt ;f}o{ ljls/0f k|fKt ub{5 Tolt g} ljls/0f k'gM cGtl/Ifdf lkmtf{ 
k7fFp5, h;n] ubf{ k[YjLsf] jfo'd08nsf] tfkqmd l:y/ /xG5 . t/, s'g} sf/0fjz ljls/0fsf] 
n]gb]gdf 36a9 x'g uO{ c;Gt'lnt ePdf k[YjLsf] jfo'd08nsf] tfkqmd 36a9 x'g hfG5 / 
hnjfo'df kl/jt{g cfpF5 . 

kl5Nnf] @)) jif{df ldy]g, gfO6«; cS;fO8, sfa{g8fOcS;fO h:tf xl/tu[x Uof; / cf]hf]g 
tx ljgf; ug]{ Snf]/f]nf]/f] sfa{g h:tf cGo ljiffQm Uof;sf] pT;h{g lbg k|ltlbg jfo'd08df 
a9\b} uO/x]sf] 5 / k/fjlt{t ljls/0fx¿ jfo'd08nd} /f]lsgfn]  k[YjLsf] tfkqmd j[l4 x'Fb} 
5 . xl/tu[x Uof;sf k|d'v ;|f]tx¿df jghËnsf] ljgfz, sf]Onf, vlghhGo OGwgsf] cTolws 
k|of]u, cf}Bf]lusLs/0f cflb h:tf lqmofsnfkx¿ kb{5g . 

hnjfo' kl/jt{g (Climate Change) / df};d kl/jt{g -Change in weather_ nfO{ cfd 
?kdf Ps} ?kdf x]g]{ ul/G5  . df};d kl/jt{g eg]sf] jftfj/0fdf x'g] lgoldt rqm xf] / 
5f]6f]–5f]6f] ;dodf x'g] kl/jt{g of] cGtu{t kb{5 t/, hnjfo' kl/jt{g jiff}{ jif{sf] Ps} ;dosf] 
df};dsf] t'ngfTds cWoog kZrft b]lvg] kl/jt{g xf] . hnjfo' kl/jt{g lgoldt k|fs[lts 
k|lqmof ePtf klg o;n] ;Dk"0f{ hLj hutdf Nofpg] c;/, r'gf}tL / km]/jbnsf ljifodf jt{dfg 
;dodf rrf{ kl/rrf{ x'g' Ps ;'vb kIf xf] . 

jt{dfg kl/j]zdf hnjfo'df ;fk]lIfs abnfjsf] tLj|tf h'g cg'kftdf x'g'kg]{ xf] Tof] eGbf l56f]–

1	 al/i7 cg'udg tyf d'Nof+sg clws[t, g]kfn nfOe:6s ;]S6/ Ogf]e];g cfof]hgf, xl/x/ ejg, nlntk'/ . 

hnjfo' kl/jt{g, kz' :jf:Yodf kg]{ c;/ 
/ Joj:yfkg 

hnjfo' kl/jt{g, kz' :jf:Yodf kg]{ c;/ / Joj:yfkg 
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l56f] ePsf] ljleGg cWoog cg';Gwfgn] k'li6 u/]sf 5g . hnjfo'df x'g] nout kl/jt{gdf 
qmde+utfn] cfhsf] ljZj hutnfO{ lrlGtt t'NofPsf] 5 . o;sf] k|ToIf ck|ToIf c;/ k[YjLdf 
/x]sf ;Dk"0f{ k|f0fLx?df kg{ yfn]sf] oy]i7 k|df0f e]l6G5 . 

hnjfo' kl/jt{g 
hnjfo' kl/jt{g eg]sf] ljZjJofkL tfkdfgdf j[l4 -Global warming_ nufot ;d'b|L ;txsf] 
j[l4, lxdIf]qsf] lxpF klUng', a/km kUng] 8/ a9\g', ?v la?jfsf] km"n km'Ng] ;dodf abnfa, 
nfdv'§]sf] gofF ef}uf]lns If]qdf k|j]z nufot ljleGg ljifox?sf] sf/s tTjx?sf] pQ/ 
xf]- (US Global Change Research Program)  International Panel on Climate Change 
IPCC, 2022 n] vt/fhGo hnjfo' If]qsf] df]8]n tof/ u5{ h; cg';f/ a/km kUng] vt/f 
ljutsf] zts eGbf clxn] !) u'0ffn] j[l4 ePsf] 5 h;n] s'g} ;x/ Ps} k6s aufpg ;Sg] 
;Defjgf a9]sf] 5 . of] Ps k|fs[lts rqm xf], lj1fg o;df :ki6 5 t/ dfq} o;sf] kl/jt{gsf] 
ult / b/ 36fpg' cfhsf] d'Vo r'gf}tL xf] . 

hnjfo' kl/jt{g / hLjhGt'df o;sf] c;/ 
ljz]if u/L hnjfo' kl/jt{gdf d'Vo jbnfj eg]sf] ljZjJofkL tfkdfgdf j[l4 g} xf] . o;} dfkm{t 
clt ;+j]bgzLn kfl/l:ysLo k|0ffnL Wj:t x'g] / To;sf] k|ToIf ck|ToIf c;/ dfgj, af]6la?jf 
tyf h+unL / ;fd'lb|s hLjx?df kg]{ lglZrt 5 . clxn] ljZjsf] tfkdfg ;g !*)) sf] eGbf 
!=!0C -@0F_ n] a9L 5 . oxL cg'kftn] a9\b} hfFbf o; ztfAbLsf] cGTodf ljZj tfkdfg 
@=&0C -$=*0F_ n] a9\g] b]lvG5 / of] j[l2 b/ slt x'G5 eGg] ljifo o;} eGg g;lsPtf klg 
of] xfd|} lqmofsnfkdf lge{/ /xg] 5 . 

pRr tyf lr;f] :yfgsf] tfkqmd a9\gfn] lemFuf / nfdv'§] h:tf /f]ujfxs ls/f tL efudf k'Ug] 
/ /f]u tyf dxfdf/L km}lng] r'gf}tL a9\b} uPsf] 5 . t/fOdf cTolws udL{ a9\g] / lxdfnL If]qdf 
;d]t tfkqmd a9]/ lxpF kUng] qmddf tLj|tf cfPsf] 5 . o;af6 k|sf]khGo hf]lvd pTkGg t 
ePsf] 5 g} c;fWo /f]ux?sf] km}nfj6, s[lifhGo pTkfbg rqmdf kl/jt{g / pTkfbgdf x|f; 
cflb gful/s ;'/Iff / ;+/If0fsf yk ;d:of pTkGg e} ltgsf sf/0f ef]sd/L x'g] / Jofks 
a;fO{ ;/fO{ b]vf kg]{ klg lglZrt 5 . o;sf] ;'?cft eO;s]sf] klg 5 . pbfx/0fsf nflu 
jiff{sf] k|sf/ / tfkqmddf cfPsf] kl/jt{gn] b]zsf ljleGg If]qdf af9L, klx/f], e"–Ifo / v8]/L 
h:tf k|sf]ksf 36gf a9\b} uPsf 5g . kxf8L e]udf Jofks af9L, klx/f] hfg'sf ;fy} ;–;fgf 
vf]N;f, d"n, s'jf cflb kfgLsf ;|f]t ;'Sb} hfg yfn]sf 5g eg] t/fO efudf e"ldut kfgLsf] 
;tx 36\b} uPsf] 5  . o;} u/L tfkqmdsf] j[l4;Fu} lem+uf tyf nfdv'§]sf] klg j[l4 eO{ 
dn]l/of, kx]Fnf] Hj/f], 8]ª\u', OG;]kmnfO{l6; h:tf ;?jf /f]usf] k|sf]k a9\gfsf ;fy} s[lif tyf 
kz'kfng If]qdf klg gofFF–gofFF emf/ tyf /f]usL/fsf] cfudgn] gsf/fTds c;/ kf/]sf] 5 . 

hnjfo' kl/jt{g / kz' :jf:Yo 
hnjfo'df x'g] kl/jt{gsf] sf/0f /f]ux?sf] km}nfj6sf] k|s[lt, gofFF kz' k|hflt / :yfgdf ;d]t 
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km}ng], lkmlhg] / gofFF af;:yfgdf k|j]z / :yfkgf x'g] h:tf k|efjx? k/]sf 5g . hnjfo' 
kl/jt{gn] afFemf]kg, l56f]– l56f] afnL vf]Hg], k|hgg;+u ;DalGwt ;+qmfds /f]ux?sf] j[l2 cflb 
kz'sf] k|hgg ;DaGwL ljleGg ;d:ofx? l;h{gf u/]sf] 5 . 

kz' :jf:Yodf hnjfo' kl/jt{gaf6 d'VotM lgDg $ k|sf/sf] c;/ kb{5 -Forman et al., 
2008_M

yy udL{sf sf/0f pTklQ x'g] / :yfkgf x'g] /f]usf] ;+VofTds j[l4 . 
yy :jf:Yodf udL{af6 pTkGg ;d:of Pj+ tgfj . 
yy pRr df};dL abnfj . 
yy gofFF af;:yfgdf e]S6/hGo gofFF / k'g{:yflkt /f]usf] k|j]z . 

pbfx/0fsf] nflu h+unL tyf k|jf;L kG5Lx?sf] pQ/L e"If]qdf af;:yfg kl/jt{g, xfF;sf] 
af;:yfg kl/jt{g cflbsf] c;/sf] sf/0f a8{ n'sf] Olkl8ldof]nf]hLdf kl/jt{gsf] cfPsf] dfGg 
;lsG5 . o;df hnjfo' kl/jt{gsf] k|efjn] h+unL–3/kfn'jf hgfj/sf] ;+ud laGb'df cfPsf] 
abnfj / km}nfj6n] ubf{ g} Pleog OGn'PGhfsf] If]qut lj:tf/ ePsf] cg'dfg ug{ ;lsG5 
-FAO/OIE, 2005_ . clxn] a8{ n'sf] If]qut lj:tf/ x]bf{ ljZjsf ;a} h;f] ef}uf]lns If]qdf 
kfOg'df k|ToIf tyf ck|ToIf ?kdf hnjfo' kl/jt{gsf] c;/ klg xf] eGg ;lsG5 . 

lx6 :6«];n] kz'sf] :jf:Yo, j[l4 Pj+ k|hggdf k|ToIf / xflgsf/s c;/ k5{  . hnjfo' 
kl/jt{gn] lgDTofpg] clt lr;f], ;'Vvfkg / cfb{|tfn] hLjf0f'hGo /f]ux? h:t} y'g]nf]sf] k|sf]k 
a9\5 . To:t} e]S6/ -lsgf{, plkof, nfdv'§], lem+uf_ sf] hLjg rqm tfkqmd / cfb{|tfdf e/ k5{ 
/ gofFF–gofFF :yfgdf e]S6/hGo /f]ux?sf] k|sf]k a9\g'sf] d'Vo sf/0f klg hnjfo' kl/jt{g xf] . 

e]8f, afv|f, ufO{, e};Ldf b]lvPsf w]/} k|sf/sf cfGtl/s h'sf ;fy} 5fnfhGo ljleGg /f]usf] 
sf/s tTj hnjfo' kl/jt{gnfO{ dfGGg ;lsG5 . tfkqmdsf] j[l4n] kz'x? pi0faf6 pkf]i0f / 
pkf]i0faf6 ;dlztf]i0f If]qtkm{ af;:yfg ;/]sf] / hf8f] If]qdf aRrfsf] d[To'b/df ;d]t j[l4 
ePsf] kfOG5 . 

hnjfo' kl/jt{gn] ljleGg ef}uf]lns If]qdf kz' :jf:Yodf kg]{ k|ToIf / ck|ToIf ;d:ofx? 
a'bfut ?kdf k|:t't 5 -Thakur,R. P., 2011_M

pRr kxf8L If]qM
yy ufO{ tyf e};Ldf afemf]kgsf] ;d:ofdf j[l4 . 
yy 5fnfhGo /f]usf] k|sf]kdf j[l4 . 

kxf8L If]qM 
yy k/hLjLhGo /f]u -uf]nf] h'sf, lkmQ] h'sf, h'd|f lsgf{_ sf] k|sf]kdf j[l4 . 
yy 5fnf / :jf;k|:jf;;+u ;DaGwL /f]usf] k|sf]kdf j[l4 . 
yy ufO{e};Lsf] k|hgg rqmdf abnfj . 

hnjfo' kl/jt{g / kz'kG5Lsf] gjLgtd tyf u}/ k/Dk/fut 
cfxf/f Joj:yfkg
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t/fO If]qM
yy lx6 :6«]; . 
yy 5fnfhGo /f]usf] k|sf]kdf j[l4 . 
yy kfrgk|lqmofdf ;d:of– h;n] /f]u k|lt/f]w Ifdtfdf x|f; Nofp5 . 
yy lr;f]df l;/]6f] / udL{df n"sf] sf/0f ;du| /f]usf] k|sf]k / d[To'b/df j[l4 . 

lgisif{ 
o;y{ ljZj a}+s / Pl;ofnL ljsf; a}+såf/f k|sflzt Climate Risk Country Profile: 
Nepal df pNn]v ePsf] ljj/0fnfO{ cfwf/ dfGbf /fhg}lts, ef}uf]lns / ;fdflhs sf/0fx¿sf] 
;+of]hgn] ubf{ g]kfn hnjfo' kl/jt{gsf k|efjx¿sf] pRr hf]lvddf /x]sf] dflgG5 . ;g @)@) 
sf] ND–GAIN ;"rsf+sdf !*! b]zx¿dWo] g]kfn !@* cf}F :yfgdf 5 . 13 ND–GAIN 
;"rsf+sn] :sf]/ k|of]u u/]/ !*! b]zx¿nfO{ :yfg lbG5  . hf]lvdsf] u0fgf ubf{ hnjfo' 
kl/jt{g / cGo ljZjJofkL r'gf}tLx¿sf] ;fdgf ug]{ tTk/tfsf] cfwf/df b]zsf] b]zsf] d"Nof+sg 
ul/G5 . ljZjdf hnjfo' kl/jt{gsf] d'Vo sf/s tTj dflgPsf] xl/tu[x Uof; sd pT;h{g 
ug]{ xfd|f] b]zn] k|fs[lts Gofosf] l;2fGtadf]lhd kfpg' kg]{ ;x'lnot cfh;Dd gkfPtf klg 
xl/tu[x Uof; pT;h{g ug]{ kz'kfng If]qdf hnjfo'd}qL kz'kfng cEof; ug{ k|f]T;fxg ug{' 
cfhsf] cfjZostf xf] / xfdL kz'kG5LsdL{sf] o; sfo{df cxd\ e"ldsf 5 . @) eGbf a9L 
lxdtfn ePsf] xfd|f] b]zdf hnjfo' kl/jt{gsf] c;/sf] hf]lvd pRr /x]sf] / ul/a hgtfsf] 
k|d'v cfosf] cfwf/ kz'kfng ePsf] x'bf hnjfo' kl/jt{gsf] c;/ sd ub}{ kz'sf] :jf:Yodf 
;'wf/ ub}{ pTkfbg / pTkfbsTj j[l4 ug{ xfdL ;a}sf] of]ubfg ckl/xfo{ 5 .  

;Gbe{ ;fdu|L 

https://ne.wikipedia.org (Retrieved on May 29,2023)
Climate change: New approach needed to gauge animal health impact on 

emissions(ews.un.org/en/story/2022/07/1123022).
IPPC(Intergovernmental Panel on Climate Change: Impacts, Adaptation and vulnerability, Summary 

for for policy makers,2022
Forman S, Hungerford N, Yamakawa M, Yanase T, Tsai HJ, Joo YS, Yang DK, Nha JJ.Climate 

change impacts and risks for animal health in Asia.Rev Sci Tech.2008 Aug;27(2):581-97.PMID: 
18819679.

FAO/OIE(2005) A Global strategy for the progressive control of highly pathogenic avian influenza 
(HPAI).FAO, Rome, OIE, Paris, World Health Organisation, Geneva.

Thakur, R.P., 2011.Climate Change: Livestock Health and Production In Nepal.In: Climate change: 
livestock Sector Vulnerability and Adaptation in Nepal.

Climate Risk Country Profile: Nepal (2021): The World Bank Group and the Asian Development 
Bank.
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8f= hLt axfb'/ rGb1

!= k[i7e"ld 
kfgL, o;sf] dfqfTds pknAwtf / u'0f:t/ hnjfo' kl/jt{g cGtu{t ;dfh / jftfj/0fsf 

nflu d'Vo bafa / d'2fx¿ x'g]5g -IPCC 2007_ . hnjfo' kl/jt{gsf] k|efj kfgLdf a9L kg]{ 
ePsf]n] o;sf] ;fjwfgLk"j{s / s'zntfk"j{s pkof]u ug{ cfjZos 5 . kfgL o:tf] b'n{e / 
pRr d"No ePsf] ;|f]t xf] h;n] o;sf] eljiosf] Joj:yfkgdf ulx/f] k|ltljDj ub{5 -Chand 
et al. 2022, Biswas et al.  2009_ . kfgL d"Nojfg ;|f]t / hLjg, cy{Joj:yf / jftfj/0fsf] 
nflu cfwf/e"t cfjZostf ePsf]n] ;'/lIft kfgLsf] kx'Fr bzsf}+b]lv ljZjJofkL ?kdf ljsf;sf] 

k|fyldstfdf /x]sf] 5 -Lewan 2011_ . :jR5 / u'0f:t/o'Qm kfgLdf hLljt k|f0fLsf] kx'Fr 
k'of{pg ljZj kfgL kl/ifb\sf] -World Water Council_ lehg @)@% n] @% jif{sf] cjlwdf 
sl/a @,#)) lalnog cd]l/sL 8n/ nufgL ug{ cfjZos /x]sf] cg'dfg u/]sf] 5 -Owen 
2005_ . Consoli et al (2017) sf] cg';f/ s[lif pBf]udf kfgLsf] pknAwtf !&Ü n] 36]sf] 
5 . ljZje/ g} dfgj ;d'bfon] hn;|f]tsf] If]qdf 7"nf r'gf}tLx¿sf] ;fdgf ul//x]sf] / o;nfO{ 
;dod} ;Daf]wg ug{ g;lsP ;d:ofsf] kl/0ffd ljgfzsf/L x'g] b]vfpg oL tYof°x¿ kof{Kt 
5g -Montenegro et al. 2010_ . To;df yk hnjfo' kl/jt{g HjnGt / /f]Sg g;lsg] d'2f 
ag]/ hn;|f]t / s[lif If]qnfO{ r'gf}tL lbO/x]sf] 5 . hnjfo' kl/jt{g xfd|f] ;dosf] ;a}eGbf 
7"nf] vt/f alg/x]sf] 5 / ljZje/ ljsf; ax;sf] s]Gb|df 5 -Chand et al.  2021_ . 

P]ltxfl;s sfnb]lvg} hn;|f]tsf] pkof]udf s[lif If]q klxnf] :yfgdf 5 -Chand et al.  
2021_ . ljZjJofkL ?kdf nueu &)Ü tfhf kfgL s[lif If]qdf k|of]u x'G5 / To;sf] 7"nf] 

1	 jl/i7 s[lif O{lGhgLo/, k|wfgdGqL s[lif cfw'lgsLs/0f kl/of]hgf, v'dn6f/, nlntk'/	

hnjfo' kl/jt{g / kz'kG5Lkfngdf kfgLsf] 
;d'lrt Joj:yfkg

hnjfo' kl/jt{g / kz'kG5Lkfngdf kfgLsf] ;d'lrt Joj:yfkg
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lx:;f bfgf / kz'wg pTkfbgdf vr{ x'G5 -Pulido–Bosch et al.  2018_ . tyflk, hg;+Vof 
j[l4, k|of]ustf{ / k|of]u ug]{ If]qx¿aLrsf] k|lt:kwf{sf] ;Gbe{df kz'kfng nufotsf k|To]s 
If]qdf ljZjJofkL ?kd} kfgLsf] cfk"lt{ / dfusf] a'emfO{df tTsfn ;'wf/ ul/g' h?/L 5 -FAO 
2019_ . Hejase et al.  (2022) sf cg';f/, ;+o'Qm clw/fHodf k|of]u x'g] s"n tfhf kfgLsf] 
)=&Ü kz'kfngdf pkof]u x'G5, h'g k|lt lbg &=%& ldlnog 3=ld= -@ lalnog Uofng_ a/fa/ 
x'G5 . o;df yk df;' / b'Uw k|zf]wg If]qn] k|To]s jif{ ! lalnog 3=ld= -266 lalnog Uofng_ 
eGbf a9L kfgL vkt ug]{ cg'dfg ul/Psf] 5 . pTkfbg k|0ffnLsf] k|sf/ -h:t} cGg v'jfOg] 
jf ldl>t afnL–kz'wg_ / :s]n -uxg jf Jofks_, kz'wgsf] k|hflt / gZnnfO{ Wofgdf /fVb} 

kz'wg kfngdf x'g] kfgLsf] k|of]unfO{ s[lif hn;|f]t Joj:yfkgsf] cleGg c+u dfGg' k5{ -Davis 
& D Odorico 2015, Toro–Mujica et al . 2019, Doreau et al.  2012_ . 

@= g]kfnsf] hn;|f]t, hnjfo' kl/jt{g / kz'kfng If]q
g]kfndf ^))) gbL / cGo ;|f]t u/L k|r'/ dfqfdf hn;|f]t 5, h;df hldg ;txsf] 

kfgL / e"ldut kfgL qmdzM @@% / !) ca{ 3=ld= jflif{s x'g] cg'dfg ul/Psf] 5 -WECS 
2011_ . g]kfnsf] hn;|f]tnfO{ b]zsf] rf}tkmL{ ljsf; / cfly{s j[l4sf nflu pTk|]/ssf] ¿kdf 
k|of]u ug{ ;lsg] k|d'v /0fgLlts k|fs[lts ;|f]tsf ¿kdf lnOG5 . g]kfndf hnjfo' kl/jt{gsf] 

c;/ d'Votof s[lif, jg, :jf:Yo / hn;|f]tdf k/]sf] 5 . kfgLsf] pknAwtf, u'0f:t/ / k|jfx 
tfkqmd / jiff{df x'g] kl/jt{gk|lt ;+j]bgzLn x'G5 -WECS 2011_ . dg;'g, lk|–dg;'g / 
dg;'gkl5sf] df};ddf kfgLsf] pknAwtfdf x'g] kl/jt{gn] afnL pTkfbg / kz'kfng If]qnufot 
g]kfnsf] s[lif k|0ffnLdf k|ToIf c;/ kfl//x]sf] 5 . t/, ;du|df hnjfo' kl/jt{g / hnjfo' 
hf]lvdnfO{ b]zsf] ljsf; gLltdf a]jf:tf ul/Psf] kfO{G5  . pbfx/0fsf nflu l;FrfO If]q 

of]hgfdf hnjfo' hf]lvdx¿ pNn]v ul/Psf] 5}g . tflnsf–! n] g]kfnsf] hn;|f]tdf hnjfo' 
kl/jt{gsf] d'Vo k|efjnfO{ ;+s]t ub{5 . 

tflnsf–!M hn;|f]tdf hnjfo' kl/jt{gsf k|d'v k|efj / ;Defjgfx¿

36gf / k|j[lQsf] lbzf
@! cf}+ ztfAbLsf] cg'dfgdf 

cfwfl/t eljiosf 
k|j[ltx¿sf] ;Defjgf

hn;|f]tdf cg'dflgt k|efj

ef/L jiff{ x'g] 36gfx¿df 

j[l4 . 

w]/} ;Defjgf 5 ;tx / e"ldut kfgLsf] u'0f:t/df 

kg]{ k|lts"n c;/, cfk"lt{ x'g] 
vfg]kfgL k|b"if0f, kfgLsf] cefjaf6 
/fxt . 

v8]/L k|efljt If]qdf 
j[l4 . 

;Defljt clws Jofks kfgL cefj . 

;|f]tM WECS 2011



132

WWF (2008_ sf] Ps cWoog cg';f/ hnjfo' kl/jt{gn] g]kfnsf] kz'kfng If]qnfO{ ;d]t 
g/fd|f];u c;/ ul//x]sf] 5 . cWoog k|ltj]bgn] lxpFbdf lxdkftsf] sdLn] udL{df o; If]qdf 
r/gsf] pknAwtfdf sdL cfpg] / o;n] ubf{ kz'wgsf] ;+Vof 36\g] / pTkfbgdf sdL cfpg] 
;Defjgf /x]sf] b]vfPsf] 5 . ;fy}, cGgafnL / r/gdf x|f; cfPsf] klg cWoogn] b]vfPsf] 

5 . kz'j:t'sf] sdLn] v]tL / r/g If]qdf dn cfk"lt{df sdL Nofpg]5 h;n] cGttM v]taf/Lsf] 
pj{/tf / r/g If]qsf] pTkfbsTj b'j}df k|lts"n c;/ kfg]{ 5 . 

#= kz'kfng If]qdf kfgL k|of]u
kz'kfngdf kfgL Ps cTofjZos t/ yf]/} cWoog ul/Psf] ljifo xf]  . kz'hGo pBf]ux¿n] 

ljZjJofkL kfgL cfk"lt{sf] ;/b/ * k|ltzt pkef]u ug]{ cg'dfg ul/Psf] 5, h;sf] clwsf+z 

lx:;f ;3g kz'kfng k|0ffnLdf cfxf/f–cfwfl/t pTkfbgsf] nflu k|of]u ul/G5 -Schlink et 
al. 2010_ . kz'kfng If]q k|fs[lts ;|f]t -kfgL / hldg_ x¿sf] k|d'v k|of]ustf{ xf] . ljZjJofkL 

?kdf s'n v]tL ul/Psf] hldgsf] nueu #% k|ltzt kz'kfngdf k|of]u x'g] ub{5 eg] 
cfxf/f pTkfbgsf] nflu pknAw kfgLsf] nueu @) k|ltzt k|of]u ul/G5 -Opio et al.  
2011_ . Deutsch et al (2010) sf cg';f/, kz'kfng If]qn] jflif{s ¿kdf !!,()) 3=ls=ld= 
a/fa/ tfhf kfgL k|of]u ub{5, h'g ljZjdf k|ltjif{ k|jfx x'g] kfgLsf] nueu !) k|ltzt 
xf] . To:t} Weindl et al (2017) n] @^&) 3=ls=ld= kfgL bfgf pTkfbgsf] If]qdf pkef]u x'g] 
cg'dfg u/]sf 5g . kz'kfng If]q s[lifdf ;a}eGbf l56f] al9/x]sf] If]q xf], h;n] cf}Bf]uLs/0f 
a9fPsf] 5 / sltko cj:yfdf jftfj/0fLo afwfx¿ ;d]t 36fPsf] 5 -Davis & D. Odorico 
2015_ . kfgL kz'kfngsf] nflu Ps dxTjk"0f{{ ;fdu|L xf] lsg eg] kfgLsf] sdLn] kz'sf] jhg, 
cfxf/f / cGttM df;' / b"w pTkfbg 36\g ;S5 . ljz]if u/L j;Gtsf] cGTo / udL{ ofdsf 
tftf lbgx?df kz'kfngdf kfgL / bfgfsf] Joj:yfkg w]/} dxTjk"0f{{ 5 . 

Doreau et al.  (2012) n] kz'kfng If]qdf k|of]u x'g] kfgLnfO{ tLg k|sf/df ljefhg u/]sf 
5gM lgnf] -cyf{t ;tx / e"ldut kfgL_, xl/of] -cyf{t jfik 6«fG;lk/];gdf k|of]u x'g] df6f]sf] 
kfgL_ / v}/f] -cyf{t k|b"ifsx¿nfO{ kftnf] ug{ cfjZos kg]{ kfgL_ . ljZjJofkL :t/df s[lifn] 

lgnf] kfgLsf] &) k|ltzt pkof]u ub{5 . ljZjdf Ps ca{ eGbf a9L dflg; kz'kfngdf lge{/ 
5g / kz'hGo pTkfbgx¿ dfgj cfxf/fsf cfjZos lx:;f x'g . ctM ljz]if u/L ljsf;f]Gd'v 
b]zsf ;fgf ls;fgx?sf nflu kz'kfng cToGt dxTjk"0f{{ 5  . t;y{, lbuf] v]tL k|0ffnL 

:yfkgf ug]{ p2]Zo k|fKt ug{ kz'kfng / hn;|f]taLrsf] cGt/lqmofnfO{ ljrf/ ug{'k5{ -Doreau 
et al .  2012, Rosegrant et al.  2002_ . 

kz'kfng If]q tfhf kfgLsf] k|d'v pkef]Qmf ePsf] sf/0f kfgLsf] a9\bf] dfun] ubf{ ljZjJofkL 
?kdf tfhf kfgLsf ;|f]tx¿df kz'kfngsf] k|efj a9\b} uPsf] 5 -Kebebe et al.  2015_ . Ps 
cWoog cg';f/ 3/kl/jf/ k|d'vsf] pd]/, kz'sf] ;+Vof / kfl/jfl/s >dsf] pknAwtfn] 
kz'kfng If]qdf k|of]u x'g] kfgLsf] pTkfbsTjdf ;sf/fTds k|efj kf/]sf] / >d / kz'wgdf 

kx'Fr h:tf ;|f]t;fwgsf cj/f]wnfO{ sd u/]/ kfgLsf] pkof]u bIftfdf ;'wf/ ug{ ;lsg] 
hnjfo' kl/jt{g / kz'kG5Lkfngdf kfgLsf] ;d'lrt Joj:yfkg
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b]lvPsf] 5 . To;}n] kz'hGo If]qdf kfgLsf] pkof]u bIftf j[l4n] ;du| s[lif k|0ffnLdf kfgLsf] 
pkof]u bIftf j[l4df of]ubfg lbg ;S5 -Alemayehu et al.  2012_ . afnL–kz'wg ldl>t 
v]tL k|0ffnLdf kz'wg / cfxf/fdf pkof]u x'g] kfgLsf] pTkfbsTjsf] cWoog ubf{ Bekele et 
al.  (2017) n] ;'lglZrt e"ld ;'/Iff, plrt r/g Joj:yfkg, 3fF;] afnLsf lap cfk"lt{df ;'wf/ 
/ df6f] tyf kfgL ;+/If0fsf] k|d'v e"ldsf /xg] kfPsf 5g . 

kz'hGo pTkfbgn] hldg, kfgL / cfxf/fsf ;|f]tx¿sf] pkof]u dfu ub{5 . hg;+Vof j[l4 

/ ljZje/ vfglkgdf cfPsf kl/jt{gsf] sf/0f ljut %) jif{df kz'hGo pTkfbgsf] dfu 
tLg u'0ff j[l4 ePsf] 5 . kmn:j¿k kz'kfng If]q ;3g / s]Gb|Ls[t pTkfbg k|0ffnL tkm{ 
;/]sf] 5 . -D,Odorico 2015, Toro–Mujica et al.  2019_ . cfpFbf bzsx¿df ljZjJofkL 
?kdf kfgLsf] dfu %) k|ltztn] a9\g] ck]Iff ul/Psf] 5 . ljz]if u/L ljsf;f]Gd'v b]zx¿df 

hg;+Vofsf] sf/0fn] dfq ge} cf}Bf]lus pTkfbg / ;du| ;d[l4df cfpg] j[l4sf] sf/0fn] 

klg pmhf{ / kz'hGo pTkfbgx¿ ;lxt pkef]Uo j:t'sf] vkt j[l4 x'G5 -United Nations 
Environment Program 2008, Doreau et al.  2012_ . 

kz'kfng If]qdf kfgL pTkfbsTj d"Nof°g ug{ kfgLsf] k|ToIf / ck|ToIf b'a} vktnfO{ Wofgdf 
/fVg'k5{ (FAO 2019)  . 3fF;]afnL pTkfbg ug{ l;+rfO{ ug]{ kfgL, lkpg] kfgL / jwzfnf 
-;kmfO{ / lr;f] kfg{_ nufot kz'hGo pTkfbgx?sf] k|zf]wgdf pkof]u x'g] kfgLnfO{ k|ToIf 
vkt x'g] kfgL dfGg ;lsG5 eg] kz' kfngdf k|of]u x'g] bfgf ;fdu|L pTkfbg ug{ k|of]u x'g] 
kfgL, lah'nL pTkfbg ug{ k|of]u x'g] kfgL / dn, sL6gfzs cflb pTkfbg ug{ k|of]u x'g] 

kfgLnfO{ ck|ToIf vkt x'g] kfgL dfGg ;lsG5 . kz'kG5LnfO{ rflxg] kfgLsf] kl/df0f hflt, 
gZn, pd]/, j[l4 b/, uef{j:yf, pTkfbg l:ylt, zf/Ll/s ultljlw, cfxf/f / df};ddf lge{/ 

ub{5 -Vibart et al. 2015_ . k|foM kz' / s'v'/fkfngdf vkt x'g] kfgLsf] () k|ltzt eGbf 
a9L bfgf pTkfbg ;+u ;DalGwt x'G5 -Legesse et al. 2017_ . 

#=! bfgf, r/g / 3fF;]afnL pTkfbgdf k|of]u x'g] kfgL
r/g / 3fF;]afnL pTkfbgdf k|of]u x'g] kfgLnfO{ kz'n] jf:tjdf u|x0f ug]{ / pT;h{g ug]{ 
kfgLsf] kl/df0fsf] ?kdf JoQm ul/G5 . of] qmddf l;FrfOsf] kfgLnfO{ 5'§ofpg ;Dk"0f{ r/g 
If]qsf] jfikLs/0f / hgfj/x¿n] jf:tjdf pkef]u u/]sf] 3fF;]afnLsf] c+zsf] u0fgf ul/g' k5{ 
t/, l;FrfO u/]/ pTkfbg ul/Psf] ;a} cfxf/f kz'n] pkof]u u5{g eGg] dfg]/ l;+rfO{ kfgLsf] 

d"Nof°g ug]{ ul/G5 . r/gdf afFsL /x]sf] afof]df;n] cjlzi6 df6f]sf] cfb{|tf hf]ufpg / df};dL 
kfgLsf] e08f/ a9fpg ;xof]u ug{;S5 . 

#=@ lkpg] kfgL
s'g} klg hLljt hgfj/n] l;w} kfgL lkP/ jf cfxf/fsf cGo ;|f]taf6 kfgL k|fKt u5{ . To:t} 
kz'sf] z/L/af6 kfgL kl;gf, Zjf;k|Zjf;, dn / lk;fasf] ¿kdf pT;h{g x'G5 jf df;', b"w, 

pmg, skfn cflb pTkfbgsf] ?kdf kl/0ft x'G5 -lrq !_ . 
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lrq !M :tgkfg u/fpg] xf]N:6]g lk|mlhog ufO{df kfgLsf] ;Gt'ng -Ü_

kz'kfng k|0ffnLx¿ k|of]u x'g] kfgLsf] dfqfsf] cfwf/df leGgleGg x'G5g . lkpg] kfgLsf] dfqf 
z/L/sf] tf}n, zf/Ll/s cj:yf -uef{j:yf, :tgkfg cflb_, cfxf/f, tfkqmd, kfgL Joj:yfsf] 

cfj[lQ, cfjf;sf] k|sf/ / jftfj/0fLo tgfj h:tf w]/} sf/sx¿df lge{/ ub{5 . hgfj/ leqsf] 
kfgL k|jfxnfO{ lrq ! df k|:t't ul/Psf] hn ;Gt'ng df]8]n k|of]u u/L k|jfx / alxu{dgnfO{ 
;xL ¿kdf ljefhg ug{ ;lsG5 . pbfx/0fsf nflu k|To]s ln6/ b"w pTkfbgsf] nflu Ps 

ufO{n] sDtLdf klg tLg ln6/ kfgL lkpg cfjZos 5 -Krauß et al. , 2016_ . a9L pTkfbg 
lbg] ufO{x¿sf] nflu k|lt lbg !%) ln6/;Dd kfgLsf] cfjZostf kb{5 . 

s'v'/fdf kfgLsf] cfjZostf bfgf, jfXo tfkqmd / xfjf;Fu hf]l8Psf] x'G5 . xfjfsf] tfkqmd 

#) l8u|L ;]lN;o; eGbf a9L ePdf lkpg] kfgLsf] dfqf %) k|ltztn] a9\g ;S5 -OMAFRA, 
2015_ . To:t} e]8fafv|f h:tf ;fgf hgfj/x¿nfO{ lr;f] df};ddf pgLx¿n] rf/f dfkm{t k|fKt 

u/]sf] eGbf yf]/} a9L dfq kfgLsf] cfjZostf kb{5 eg] tftf], ;'Vvf df};ddf a9L kfgLsf] 
cfjZostf k5{ -OMAFRA, 2015_ . cfxf/fdf k|f]l6g / g'gsf] dfqf j[l4n] lkpg] kfgLsf] 
;]jg a9fpF5 -NDSU, 2015_ . 

#=# uf]7df k|of]u x'g] kfgL 
kz'kG5L a:g] :yfgdf plrt jftfj/0f sfod /fVg / cfjZos ;]jfx¿ k"/f ug{ kfgLsf] k|of]u 

ul/G5 . kz'sf] uf]7 tyf vf]/ ;kmf ug]{, hgfj/x¿ w'g], ldlNsª kfn{/ ;kmf ug]{ / lr;f] ug]{ 

cflb o:tf sfdsf s]xL pbfx/0f x'g . ;3g kz'kfng k|0ffnLdf lr:ofg / ;/;kmfO{sf] nflu 
cltl/Qm kfgLsf] cfjZostf kb{5 . 8]/L kmfd{df kz' w'g] sfdsf] nflu s"n vktsf] @) k|ltzt 
kfgL vkt ePsf] kfO{G5 eg] 5 k|ltzt kfgL r'xfj6 dfkm{t v]/ uO{/x]sf] x'G5 -Thompson 

hnjfo' kl/jt{g / kz'kG5Lkfngdf kfgLsf] ;d'lrt Joj:yfkg
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et al., 2007_ . kz'kfngdf rflxg] kfgL d'Vo u/L e"ldut hn;|f]t, jif]{ kfgL ;+sng tyf 
gu/kflnsf] ljt/0f k|0ffnL dfkm{t pknAw x'G5 . 

#=$ kfgLsf] u'0f:t/ / kz'kfngdf o;sf] k|efj
hnjfo' kl/jt{gn] s[lif If]qdf kfgLsf] dfqfTds pknAwtfdf dfq} k|efj kf/]sf] 5}g, u'0f:t/df 

;d]t uDeL/ c;/ kf/]sf] 5  . kz'kG5Lsf] nflu kfgLsf] u'0f:t/ / cfk"lt{ b'a} k|fylds 

dxTjsf] x'G5 lsg ls o;n] hgfj/sf] :jf:Yo / sfo{;Dkfbgdf 7"nf] k|efj kf5{ -Buscher 
2012_  . udL{df kfgLsf] u'0f:t/ ljz]if dxTjk"0f{{ x'G5 lsgeg] To; a]nf kfgLsf] vkt 
a9\5 . kfgLdf k|b"if0f eP pRr jftfj/0fLo tfkqmdn] AofS6]l/ofdf j[l4 u/fp5 . kfgL e08f/0f 
6\of°L v'nf eP jf lgoldt ¿kdf ;kmf gul/Pdf k|b"if0fsf] ;|f]t x'g ;S5 . E. coli/coliform 
AofS6]l/of ufO{j:t'x¿sf] nflu lkpg] kfgLsf] s'g} klg 100 ml gd"gfdf x'g' x'Fb}g . kz'kfngsf 
nflu lkpg] kfgLdf E.  coli / coliform z"Go u0fgf÷100 mls x'g' jf+5gLo 5 -Petrie–Dolphin 
2022_ . kfgL e08f/0f 6\of+sL / kfOksf] lgoldt ;kmfO{ nufot /fd|f] :jR5tf cEof;x¿ 
;lxt kfgL cfk"lt{sf] Joj:yf ul/g' ufO{j:t'x¿df /f]usf] hf]lvd sd ug]{ Ps dxTjk"0f{ pkfo 
xf] . kfgLsf] cfk"lt{ / e08f/0f 6\of°Lsf] lgoldt k/LIf0f / pkrf/n] of] hf]lvdnfO{ sd ug{ 
;lsG5, h;n] ubf{ b"wsf] u'0f:t/ /fd|f] x'G5 -Krauß et al., 2016_ . 

pRr u'0f:t/sf] lkpg] kfgL ;'lglZrt ug]{ ;a}eGbf ;lhnf] tl/sf eg]sf] hlxn] klg 
hgfj/x¿nfO{ kfgLsf ;|f]tx¿df ;'/lIft kx'Fr k|bfg ug{' xf] . kz'n] ;]jg ug]{ kfgLsf] dfqf, 

bfgfsf] dfqf / kz'sf] tf}n j[l4, k|hgg / :jf:YonfO{ c;/ ug]{ kfgLsf] uGw / :jfb lkpg] 
kfgLsf] u'0f:t/ kl/jt{g ePsf] 5 ls 5}g eg]/ yfxf kfpg] ;lhnf] pkfP xf] -Redout et al.  
2014_ . t/, kfgLsf] :jR5tf ;'lglZrt ug{ / ;'wf/sf k|efjsf/L of]hgfx¿ ljsf; ug{ kfgLsf 
;|f]tx¿sf] klg jif{el/ k/LIf0f ul/g'k5{ . v/fa kfgLn] ufO{j:t'x?df pTkfbgdf sdL, k|hgg 
;d:ofx¿ / ;fgf hgfj/x¿df d[To'b/ a9fpg] h:tf w]/} /f]ux¿ lgDTofpF5 -Petrie–Dolphin 
2022, Hoekstra et al.  2012_ . 

$= kz'kfng If]qdf kfgL Joj:yfkgsf /0fgLltx¿
cWoogx?n] kz'wg If]qdf k|efjsf/L kfgL k|of]usf] nflu ljleGg /0fgLltx¿ k|:tfj u/]sf 
5g . s]xL dxTjk"0f{{ /0fgLltx¿ tnsf] pkv08df k|:t't ul/Psf] 5M

$=! kfgL ;Gt'ng b[li6sf]0f dfkm{t kz'kfngdf kfgL pkof]usf] pTkfbsTj cg'dfg ug]{
lrq @ n] 8]/L kmfd{df kfgLsf] k|jfxnfO{ k|:t't ub{5 / k|0ffnL ;Gt'ng -h:t} df6f]sf] kfgL 
e08f/0f_ leq /xg] kfgLsf] axfj 5gf]6 ug{ d2t ub{5 . o;df k|0ffnLdf k|j]z ug]{ / aflx/ 

lg:sg] kfgLsf k|sf/x?nfO{ Wofgdf /fVg'k5{ . o;n] ubf{ kfgLsf] pTkfbsTj a9\g uO{ kz'wg 
Joj;fo gfkmfd"ns x'g hfG5 . 
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lrq @M gd"gf 8]/L kmfd{df kfgLsf] ef}lts k|jfx

$=@ kfgLsf j}slNks÷u}/–k/Dk/fut ;|f]tx¿ k|of]u ug]{
k|lt:kwL{ k|of]ustf{x¿sf] bafj Joj:yfkg ug{ s[lif pBf]unfO{ kfgLsf j}slNks ;|f]tx¿ vf]Hg 

afWo kfl/Psf] 5 -Chand et al.  2022; Montazar 2019_ . kfgLsf] a9\bf] dfu / eljiodf 
tfhf kfgLsf] pknAwtfdf ck]lIft sdL cfpg] ;Gbe{df j}slNks÷u}/–k/Dk/fut ;|f]tx¿ klxrfg 
ug{ / afnL÷ kz'wgsf] ;Gtf]ifhgs :t/ sfod /fVb} kfgL art ug]{ gofFF kfgL Joj:yfkg 

/0fgLltx¿ cjnDag ug{ cfjZos 5 -Montesano et al.  2015; Hashem et al.  2018_ . w]/} 
h;f] s[lif sfo{x¿sf] ;fj{hlgs kfgL cfk"lt{df l;wf kx'Fr x'b}g . To;}n] kfgLsf j}slNks 

;|f]tx¿ vf]Hg cfjZos x'G5 -Clark Tanks 2018_ . 

$=# 3fF; pTkfbgsf] nflu pko'Qm l;+rfO{ ljlwx¿ k|of]u ug]{
bfgf / rf/f pTkfbgsf] nflu l8«k / l:k|+sn/ ;lxt u}/–k/Dk/fut l;FrfO ljlwx¿sf] pkof]u 

s[lif hn Joj:yfkgsf] nflu hnjfo'd}qL cg's"ng /0fgLlt aGg;S5 . ;fdfGotof l;FrfOsf] 
nIo eg]sf] s[lif If]qdf kfgLsf] ;dfg cfk"lt{ ug{' xf]  . ;tx, pk–;tx, l:k|+sn/ / l8«k 
l;+rfO{ ;lxt w]/} l;+rfO{ k|ljlw / ljlwx¿ 5g . kfgLsf] pTkfbsTj a9fpgsf nflu ljleGg 

l;FrfO ljlwx¿sf] cWoog ul/Psf] 5 -Morison et al.  2008; Liu 2011_ . pknAw l;FrfO 
ljlwx¿dWo] ;"Id l;FrfO Ps nfut k|efjsf/L / kfgL bIf ljlw xf] lsg eg] o;n] jfl:ks/0f, 
ulx/f] ksf]{n];g / ;txsf] axfjsf] sf/0fn] x'g] xfgLnfO{ sd ug{ ;S5, h;n] ubf{ pRr 
kfgL k|of]u bIftfsf] ljsf; x'G5 -Sahin et al. 2005; Liu & Huang 2009; Biswas et al.  
2015_ . /fd|f];Fu l8hfOg ul/Psf] l8«k l;+rfO{ k|0ffnLsf] kfgLsf] pkof]u bIftf nueu () 
k|ltzt jf a9L /x]sf] l/kf]6{ ul/Psf] 5, h'g cGo l;+rfO{ ljlwx¿sf] t'ngfdf w]/} pRr 5 

-Stevens et al. 2008_ . 

hnjfo' kl/jt{g / kz'kG5Lkfngdf kfgLsf] ;d'lrt Joj:yfkg



137 hnjfo'd}‌qL kz'kfngsf k|ljlw /‌ cEof;x?

$=$ jiff{sf] kfgL ;+sng / k|of]u ug]{
ljZjsf w]/} efudf tfhf kfgLsf ;|f]tx¿sf] lbuf]kgsf nflu Jofks ¿kdf jiff{sf] kfgL ;°ng 
u/L k|of]u ug]{ ul/Psf] 5 -Gurung & Sharma 2014; Rahman 2017_  . o;n] kfgLsf] 
pknAwtf a9fpF5, hldgsf] kfgLsf] ;txnfO{ sfod /fV5, cf;]{lgs, nf]/fO8, km:km]6, 

gfO6«; cflb k|b"ifsx¿sf] ;3gtf sd u/]/ e"ldut kfgLsf] u'0f:t/ ;'wf/ ub{5 -Fewkes 
2012; Leong et al.  2018; Mukheibir et al.  2014_ . g]kfndf jiff{sf] kfgL s'08, kf]v/L 
jf tfn cflbdf ;+sng / e08f/0f ug]{ k/Dk/f /xL cfPsf] 5 . afnL / 3fF; pTkfbgsf ;fy} 
kz'kfngsf nflu jif{el/ kfgL pknAw u/fpg jiff{sf] kfgL ;°ng ul/G5 . hnjfo' kl/jt{gsf] 

;Gbe{df g]kfnL s[lifsf] nflu jiff{sf] kfgL ;+sng ug]{ sfo{ Ps pko'Qm cg's"ng /0fgLlt 
x'g;S5 . ;/sf/n] 3/–3/df jiff{sf] kfgL 6\of°Lx¿ /fVg k|f]T;fxg / k|jw{g ub}{5 -Amos 
et al.  2020_ . cWoog k|ltj]bg cg';f/ 3/]n' jiff{sf] kfgL k|0ffnLn] jftfj/0fLo cj:yfx¿df 
cfwfl/t lkpg] kfgLsf] dfusf] !@ b]lv !))Ü k"/f ug{ ;S5 -Palla et al.  2012; Tamaddun 
et al.  2018_ . 

$=% hnfwf/ Joj:yfkg ug]{
hnfwf/ Joj:yfkg eGgfn] hnfwf/ pkof]u ubf{ jg:klt, hgfj/ / dfgj ;d'bfonfO{ c;/ 

ug]{ lqmofsnfkx? ;f] hnfwf/ ;|f]tsf] lbuf] pkof]u x'g] u/L pkof]u ug{' xf]  . of]hgf / 
sfof{Gjogdf hnfwf/af6 ;'? x'g] ;du| b[li6sf]0fnfO{ Wofgdf /flvPg eg] kfgLsf] ;d:ofnfO{ 

lbuf]?kdf ;Daf]wg ug{ ;lsb}g -Hoekstra et al.  2018_ . hnfwf/ Joj:yfkgn] ljz]if u/L 
hnfwf/ If]qx¿df ;tx / e"ldut hn ;|f]tx¿sf] ;+/If0f / s'zn Joj:yfkgnfO{ hgfpF5 . o;df 

l/rfh{ Ogf/, 6\of°L / r]s 8\ofd h:tf ljlwx¿ dfkm{t kfgLsf] axfjnfO{ /f]sL e"ldut kfgL 
l/rfh{ ug{ k|fyldstf lbOG5 . hnfwf/ Joj:yfkgsf] d'Vo p2]Zo k|fs[lts ;|f]tx¿sf] pkof]u 
/ k|of]ustf{x¿sf] dfuaLr ;Gt'ng sfod /fVg' xf]  . hnfwf/ ljsf;sf] pknlAw d'Votof 

:yfgLo ;d'bfosf] ;xeflutfdf lge{/ ub{5 . 

$=^ kfgLsf] u'0f:t/ lgoGq0f ug]{
eljiodf x'g] hg;+Vof j[l4 / kfgL vkt k|j[lQ ;DaGwL cWoogx¿n] ljleGg k|of]usf nflu 
/fd|f] u'0f:t/sf] kfgLsf] dfun] cfufdL bzsx¿df uDeL/ ;d:ofx¿ lgDTofpg]5 eg]/ b]vfpF5 
-Giuliani et al.  2018; Montenegro et al.  2010_  . hnjfo' kl/jt{gsf] sf/0f kfgLsf] 
dfqfdf x|f; cfpg'sf ;fy} u'0f:t/df ;d]t x|f; cfpg yfn]sf] 5 . g]kfnsf] kxf8L If]qsf 
dflyNnf] efusf gbLx¿df kfgLsf] u'0f:t/ /fd|f] x'G5 eg] tNnf] If]qdf k'u]kl5 7f];÷t/n 
kmf]xf]/, dn, sL6gfzs / cf}Bf]lus kmf]xf]/x¿sf] sf/0fn] kfgLsf] u'0f:t/ lau|G5 . ef/L÷ljiffQm 
wft', nf]/fO8 / gfO6«;sf] pRr ;f+Gb|tfsf sf/0f hldgsf] kfgL klg ;do qmddf k|b"lift 
x'G5 . hn;|f]t P]g @)$( / jftfj/0f ;+/If0f P]g @)&^ nfO{ kfngf ul//xFbf kz'kfng If]qdf 

k|b"ifssf] Go"g k|of]u / sd kmf]xf]/ pTkfbg ug]{ tkm{ klg s[ifs ju{ ;r]t /xg' cfjZos 5 . 
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%= lgisif{
kfgL Ps ax'd"No ;|f]t xf] h;nfO{ s[lif / kz'kfng nufot cy{tGqsf ;a} If]qx¿n] ljZjJofkL 
¿kdf ;+/If0f ug{'k5{ . hnjfo' kl/jt{gsf] k|efj g]kfnsf] w]/} If]qdf k/]sf] 5 h;dWo] hn;|f]t 

/ s[lif If]q ;a}eGbf a9L k|efljt ePsf 5g . To;}n] kfgLsf] Joj:yfkg ;fjwfgLk"j{s / 
s'zntfk"j{s ul/g' cfjZos 5 . ;|f]t Joj:yfkg / gLlt lgdf{0f ubf{ kz'kfngn] kfgLsf] 
cefjnfO{ s;/L k|efj kf5{ eg]/ ljrf/ ul/g' klg cfjZos 5 . hn;|f]t / kz'kfng If]qdf 

hnjfo' kl/jt{gn] kfg]{ k|efj / To;n] Nofpg] kl/0ffdx¿nfO{ cg';Gwfgsf] ljifo agfO{ 
cjnf]sg ;~hfn, alnof] 8f6fa]; / cg's"ngsf k|ljlwx¿df Wofg s]lGb|t u/]/ ;Daf]wg ug{ 
;lsG5 . Pp6f dxTjk"0f{{ egfO oxfF p2/0f ug{' ;fGble{s x'G5 xl/of] agfpg w]/} vr{ x'g 

;S5, t/ clxn] To; tkm{ sfd gubf{ xfdLnfO{ k[YjLsf] d"No r'sfpg'kg]{5 . dflNbE;sf k"j{ 
/fi6«kltsf cg';f/ olb ljZjn] cfh dflNbE;nfO{ arfpg ;Sb}g eg], ef]ln nG8g, Go"of]s{ jf 
xªsª cflbnfO{ klg arfpg w]/} l9nf] x'g;S5' . 
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bfg axfb'/ l;+x1

k[i7e"ld
xfd|f] k[YjL rf/}lt/af6 ljleGg Uof;sf txx?n] 3]l/Psf] 5  . Uof;sf oL txnfO{ ;"o{sf] 

k|sfzn] kf/ u/L k[YjLsf] ;txdf k'u]sf] pmhf{sf] cfwf hlt k[YjLsf] ;txdf cjzf]lift eP/ 

tfk pTkGg ub{5, s]xL pmhf{ k/fjlt{t eP/ cGtl/Ifd} kmls{G5 / afFsL pmhf{ jfo'd08ndf 
/x]sf xl/tu[x Uof;sf c0f'x?n] cjzf]lift u/L rf/}lt/ k'glj{ls/0f x'G5 h;n] ubf{ k[YjL 
/ jfo'd08nsf] tfkdfgdf j[l4 x'G5 . of] Pp6f k|fs[lts k|efj xf] h;nfO{ xl/tu[x k|efj 
-Green House Effect_ elgG5 . o;} xl/tu[x k|efjsf sf/0f k[YjL / jfo'd08nsf] ;/b/ 
tfkqmdnfO{ !% l8u|L ;]lN;o; sfod /fvL hLjgsf nflu cg's"n agfO{ /fV5 . xl/tu[x k|efj 
gx'g] xf] eg] k[YjL klg d+un u|x h:t} lr;f] x'g] lyof] / oxfF hLjg ;Dej x'g] lyPg . k|fs[lts 
k|lqmofx¿n] k[YjLdf cfpg] pmhf{ / kms]{/ hfg] pmhf{sf] ;Gt'ng sfod ub}{ tfkdfgnfO{ l:y/ 

agfO{ /fVb5g . t/ dfgj ultljlwx?åf/f jfo'd08ndf xl/tu[x Uof; -GHGs_ cTolws 
dfqfdf pT;h{g x'gfn] k[YjLaf6 k/fjlt{t ;f}o{ pmhf{ a9L dfqfdf k'glj{ls/0f x'gfn] k[YjLsf] 

tfkdfgdf tLj| ultdf j[l4 eO{/x]sf] 5 -lrq !_ . 

ljZjdf dfgjl;lh{t s"n xl/tu[x Uof;x? sfa{g8fOS;fO8, ldy]g, gfO6«; cS;fO8 / cGo 
Uof;n] qmdzM sl/a &@, !*, ( / ! k|ltzt lx:;f cf]u6\b5g . ;g\ !&%) otf jfo'd08ndf 

sfa{g8fOS;fO8, ldy]g / gfO6«; cS;fO8sf] dfqf qmdzM #^, !$* / !* k|ltztn] j[l4 
ePsf] tYof°af6 b]lvG5 . k[YjLsf] ;/b/ tfkqmd ;g\ !**) b]lv k|lt bzs ;/b/ )=)* l8u|L 

1	 k"j{ kmfd{ k|aGws, kz' ljsf; kmfd{, kf]v/f / kz'kfng If]qsf :jtGq k/fdz{bftf lj1 . 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q 
Joj:yfkg
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;]lN;o;sf b/n] a9]sf] 5, t/ ;g\ !(*! otf k|lt bzs )=!*) ;]lN;o;n] a9]sf] b]lvG5 h'g 
j[l4b/ klxn]sf] t'ngfdf bf]Aa/ eGbf a9L xf] . xl/tu[x Uof;sf] a9\bf] pT;h{gn] jfo'd08n 
tfltb} hfFbf hnjfo'df klg kl/jt{gsf nIf0fx? b]vf kg{ yfn]sf 5g . 

lrq ! k[YjLdf x'g] xl/tu[x k|efjsf] lrq

hnjfo' kl/jt{gsf] k|efj ljz]if u/]/ ljsf;f]Gd'v, e"kl/j]li6t tyf kj{tLo d'n'sx?df a9L 
k/]sf] b]lvG5 . pRrtd k|b"if0f ug]{ d'n'sx?sf] t'ngfdf g]kfnaf6 ul/g] k|b"if0f gu0o dfqfdf 

-)=)@&Ü_ eP klg hnjfo' kl/jt{gn] g]kfnnfO{ a9L k|efljt kf/]sf] 5 . g]kfnsf] kxf8 / 
t/fO{ nufotsf kj{tLo If]qdf hLljsf]kfh{g tyf Osf]l;i6ddf kl//x]sf] / kg{ ;Sg] k|efjnfO{ 

Go"gLs/0f ug]{ pkfox?sf] cjnDag ug{ h?/L b]lvPsf] 5 . 

g]kfndf hnjfo' kl/jt{gsf sf/0f jflif{s jiff{ rqmdf x]/km]/, nfdf] ;do;Dd v8]/L tyf 

slxn] Ps} lbg d';nwf/] jiff{ x'g] u/]sf] 5 . @$ 3G6fdf ;o ldlnld6/ jf ;f] eGbf a9L 
kl/df0fdf kfgL kg]{ lbgx?sf] ;+Vof a9\b} uPsf 5g . lbg / /ft b'a} klxn]sf] eGbf tftf 
x'g] u/]sf] / 708f lbg / /ftsf] ;+Vof sd x'Fb} uPsf 5g . lxd:vngsf] 36gf tLj| ultdf 
x'Fbf lxdtfnsf] cfsf/df j[l4 ePsf] 5 . 

vfBfGg afnL pTkfbg ;DaGwL ultljlwx?af6 pT;h{g x'g] tLg d'Vo u|Lg xfp; Uof;x¿ sfa{g 
8fOcS;fO8, ldy]g / gfO6«; cS;fO8 x'g . o;} u/L kz'kfng If]qsf ultljlwx?af6 klg 
k|;:t dfqfdf xl/tu[x Uof;sf] pT;h{g x'G5 . pu|fpg] kz'j:t' ufO{, e}+;L, e]8f, afv|fsf] kfrg 

k|0ffnLdf x'g] ls0jg k|lqmofåf/f -Enteric fermentation_ ldy]g Uof; pT;h{g x'G5 . ;fy} 
kz' dnd"q klg ldy]g Uof;sf] csf]{ dxTjk"0f{ ;|f]t xf] h'g vf; u/L kz' dnd"qnfO{ t/n jf 
n]bf] ?kdf vf8n jf kf]v/Ldf e08f/0f ul/bf clS;hg ljxLg l:yltdf x'g] ls0jg lqmofaf6 

ldy]g Uof; a9L dfqfdf pT;h{g x'G5 . 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg
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ljZjsf] hg;+Vof j[l4, kfl/jfl/s cfodf j[l4 / dflg;sf] hLjg z}nL / vfglkgdf cfPsf] 
kl/jt{gsf sf/0f kz'hGo kbfy{sf] ljZjJofkL dfu a9\g'sf ;fy} pTkfbgdf klg tLj| ultn] 
j[l4 eO{/x]sf] 5 . o;n] ubf{ kz'kfng If]qaf6 dflg;sf] hLljsf]kfh{g / bL3{sfnLg ?kdf 
vfB ;'/Iffdf eO{/x]sf] dxTjk"0f{ of]ubfgsf afjh"b o; If]qsf ultljlwx?af6 x'g] xl/tu[x 

k|efj / hnjfo' kl/jt{gsf] hf]lvdnfO{ Go"gLs/0f ug{ ljZjJofkL ?kdf cfjZos sbd rfNg 
ckl/xfo{ ePsf] 5 . 

k]l/;df ;DkGg ePsf] ;Demf}tfdf hnjfo' kl/jt{gsf] k|d'v sf/s dflgPsf] xl/tu[x Uof; 
pT;h{gnfO{ sd u/L ljZjsf] tfkdfg j[l4nfO{ o; ztfAbLsf] cGTo;Dd !=% l8u|L ;]lN;o;df 
/f]Sg egL !(& /fi6«n] hgfPsf] k|ltj4tfsf] afjh'b, o; ztfAbLsf] cGTo;Dddf # l8u|L 
;]lN;o; eGbf a9L tfkdfg j[l4 x'g] hf]lvd b]lvG5 . xfn ljZjsf] tfkdfg j[l4 !=! l8u|L 

;]lN;o; k'lu;s]sf] cj:yfdf, w]/}h;f] e"efudf af9L, udL{sf] nx/, 89]nf], v8]/L, cltj[li6, 

klx/f], clt lxdkft, eofgs t"kmfg / cGo k|fs[lts ljkbfx? hnjfo' kl/jt{gsf b'ik|efjsf] 

?kdf b]vf k/]sf 5g . 

Conference of Parties -COP 26_ cg';f/ o; ztfAbLsf] cGTo;Dddf Unf]an jfld{ªnfO{ 
k"j{–cf}Bf]lus o'usf] t'ngfdf !=% l8u|L ;]lN;o; eGbf a9\g glbg xfn eO/x/x]sf] xl/tu[x 

Uof; pT;h{gsf] dfqfnfO{ cfwfn] 36fpg' kg]{ x'G5  . o; nIonfO{ xfl;n ug{ ljZje/g} 
j}slNks pmhf{sf] k|of]u a9fO{ sf]Onfsf] k|of]u aGb ug]{ / ;a} k|sf/sf xl/tu[x Uof; pT;h{g 
36fpg] dxTjk"0f{{ pkfox?sf] cjnDag ug{ k|ltj4tf JoQm ul/Psf] 5 . gf]e]Da/ @)@@ df 

OlhK6df ;DkGg Conference of Parties -COP 27_ df klg k[YjLsf] tfkqmd j[l4nfO{ o; 
ztfAbLsf] cGTo;Dd !=% l8u|L ;]lN;o; eGbf a9\g glbg yk k|of;x¿ ug{' kg]{ egL ;Dd]ngsf 

;xefuL !() /fi6«x?n] ;+sNk k|:tfj kfl/t u/]sf 5g . To;}n] o; bzs leq xl/tu[x Uof; 
pT;h{gdf ljZjJofkL ?kdf s6f}tL ug{ h?/L b]lvG5 . 

kz' dnd"qaf6 lg:sg] Uof;x?, jftfj/0f / hnjfo'df k|efj 
kz'kG5L kmfd{x?df uf]a/, dnd"q k|z:t dfqfdf pTkfbg x'G5 . pTkfbg x'g] dnsf] dfqf 

kmfd{sf] cfsf/, kflnPsf kz'sf] k|hflt / ltgLx¿n] vkt ug]{ cfxf/fdf lge{/ u5{ . kmfd{df 
pTkflbt uf]a/, d"q / kz'hGo kmf]xf]/sf] plrt Joj:yfkg ul/Pg eg] dflg;, kz'kG5L / 

jftfj/0fdf gsf/fTds k|efj kb{5 . kz'hGo kmf]xf]/df gfO6«f]hg / km:kmf]/; tTj x'G5g h'g 
kfgLdf ldl;bf dfgj :jf:Yo / hnr/x?sf nflu xfgLsf/s x'g'sf ;fy} jftfj/0fnfO{ klg 
c;/ k'Ub5 . o:tf hf]lvdnfO{ Go"gLs/0f ug{ kz'hGo kmf]xf]/sf] plrt e08f/0f, k|zf]wg, 

Joj:yfkg / plrt tl/sfn] pkof]u ug]{ c;n cEof;x?nfO{ cjnDjg ug{ h?/L 5 . 

kz'kG5L kmfd{x?af6 lg:sg] uf]a/ / cGo kmf]xf]/nfO{ Pgf/f]las -clS;hg /lxt_ cj:yfdf 

e08f/0f ubf{ xl/tu[x Uof; ldy]g / gfO6«; cS;fO8 pT;h{g x'G5 . kz'sf] dnd"qdf kfOg] 
gfO6«f]hgsf] gfOl6«lkms]zg / l8gfOl6«lkms]zg k|lqmofx?åf/f oL Uof;x? pTkGg x'G5g . 
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Unf]an jfld{+usf] ;a}eGbf 7"nf sf/s tTjx? sfa{g 8fOcS;fO8 / ldy]g Uof; x'g h'g dfgj 
ultljlwx?af6 a9L dfqfdf pT;lh{t eO{/x]sf 5g . jfo'd08ndf sfa{g 8fOcS;fO8 Ps 
xhf/ jif{;Dd, ldy]g nueu Ps bzs;Dd / gfO6«; cS;fO8 nueu Ps ;o aL; jif{;Dd 
xl/tu[x k|efjnfO{ j[l4 ug{df ;lqmo x'G5g . k[YjL ;tx / jfo'd08nsf] tfkqmd a9fO{ ljZjsf] 

tfkdfgdf j[l4 -Global Warming_ lgDTofpgdf sfa{g 8fOcS;fO8 Uof;sf] t'ngfdf ldy]g 
Uof; sl/a @* u'0ffn] / gfO6«; cS;fO8 nueu #)) u'0ffn] a9L k|efjsf/L kfOPsf] 5 . 

1=	1=	 ldy]g -Methane, CH4_ M 
ldy]g, d'Votof pu|fpg] kz'j:t'x?sf] cfGtl/s ls0jg -Enteric fermentation_ / dn 
e08f/0fåf/f pTkflbt Ps dxTjk"0f{ xl/tu[x Uof; xf] h;df Unf]an jfld{+u -k[YjLsf] tfkdfgdf 
j[l4_ u/fpg] k|efjsfl/tf sfa{g 8fOcS;fO8sf] eGbf sl/a @* u'0ff a9L x'G5 . pu|fpg] 

kz'j:t'sf] cfxf/fdf ePsf] ;]No'nf]h, :6fr{, ;'u/ / kmfOa/nfO{ kfrg k|0ffnL leq /x]sf ;"Id 

hLjf0f'x?af6 lj36g k|lqmof / cfGtl/s ls0jg -Enteric Fermentation_ åf/f ldy]g Uof; 
pT;h{g x'G5 . kz'sf] dnd"q / cGo h}ljs kbfy{x? e08f/0f u/L /flvPsf] 7fFpdf ;"Id 
hLjf0f'x?n] dnd"qdf ePsf k|f]l6g, h}ljs cDnx?, sfaf]{xfO8«]6 / 3'ngzLn lnlk8x?nfO{ 
clS;hg /lxt cj:yfdf lj36g -Anaerobic Decomposition_ u/]/ ldy]g Uof; pTkfbg 
ub{5g . ldy]g Uof; pT;h{gsf] kl/df0f dnsf] dfqfdf lge{/ x'g] x'gfn] kz'sf] ;+Vof, v'jfPsf] 
cfxf/fsf] kl/df0f, u'0f:t/ / krgzLntfdf e/ kb{5 . dnd"qnfO{ t/n jf 7f]; s'g ?kdf 

e08f/0f ul/Psf] 5 eGg] s'/fn] ldy]g pT;h{gdf km/s kfb{5 . dnnfO{ n]bf] jf t/n ?kdf 
kf]v/Ldf /flvPsf] cj:yfdf Pgf/f]las lj36g eP/ *) k|ltzt;Dd ldy]g Uof; pT;h{g x'g] 

ub{5 . t/, uf]a/ dnnfO{ 7f]; ?kdf y'kf/L /fVbf ldy]g Uof; pT;h{g sd x'G5 . 

ldy]g Uof;sf c0f'x?n] k[YjLaf6 k/fjlt{t ePsf OGk|mf/]8 ljls/0fnfO{ cGtl/If lt/ hfg glbO{ 
cjzf]lift u5{ / k'glj{ls/0f u/L k[YjL lt/ g} kmsf{O{lbG5 h;sf] kmn:j?k xl/tu[x k|efj a9]/ 
tfkdfgdf j[l4 x'G5 . jfo'd08ndf of] Uof; sl/a gf} jif{;Dd ;lqmo x'G5 To;kl5 clS;s/0f 

eP/ sfa{g 8fOcS;fO8 / kfgLsf] afkmdf kl/0ft x'G5 . sfa{g 8fOcS;fO8n] nfdf] ;do;Dd 
e"d08nLo tfkdfg j[l4 -Unf]an jfld{ª_ df of]ubfg k'¥ofpF5 t/ ldy]g Uof;n] 5f]6f] ;dodf 
tLj| ultdf tfkdfg j[l4 u/fpF5 . 

ldy]g Uof;sf] pT;h{g kz'kfng -ufO{, e}+;L, e]8f, afv|f, s'v'/f / a+u'/_ ubf{, wfgafnL 

pTkfbg ubf{, k|fs[lts Uof; lgsfNbf, dnd"q Joj:yfkg ubf{, OGwg pTkfbg / ljt/0f 
k|0ffnLaf6, sf]Onf vfgL / Nof08lkmn Joj:yfkg ubf{ x'g] u5{ . jfo'd08ndf ldy]g Uof;sf] 
dfqf cf}Bf]lus o'u -;g !**) O{_ eGbf cl3sf] t'ngfdf bf]Aa/n] j[l4 eO{;s]sf] 5 . dfgj 
l;lh{t Unf]an jfld{ªdf ldy]g Uof;sf] e"ldsf @% k|ltzt ePsf] cg'dfg ul/Psf] 5 .  

ldy]g Uof;sf] ljz]iftf, pkof]u / dfgj :jf:Yodf kfg]{ c;/
yy ldy]g Pp6f /+uxLg, uGwljxLg / cTolws HjngzLn / ;a}eGbf dxTjk"0f{{ xl/tu[x 

Uof; xf] . 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg
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yy ldy]g vfgf ksfpg, sf]7fnfO{ Gofgf] agfpg, ;jf/L ;fwgdf / laB't pTkfbg ug{df 
k|of]u x'G5 . 

yy o; Uof;nfO{ pBf]ux?df pmhf{sf] ;|f]tsf] ¿kdf / cGo /;fogx¿ pTkfbg ug{ k|of]u 
ul/G5 . 

yy ldy]g Uof; jg:klthGo / kz'hGo kbfy{x?sf] lj36gaf6 k|fs[lts ¿kdf pTkfbg x'g] 
ub{5 . 

yy :jf; lng] xfjfdf ldy]gsf] :t/ a9L ePdf dflg;df d'8 kl/jt{g, af]nLdf c:ki6tf / 
b[li6df ;d:of x'g'sf;fy} :d/0f zlQmdf x|f; x'g], jfsjfsL nfUg], afGtf x'g], cg'xf/ 
/ftf] x'g] / 6fpsf] b'Vg] nIf0f b]lvG5 . 

2=	2=	 gfO6«; cS;fO8 -Nitrous Oxide, N2O_ 
gfO6«; cS;fO8 h;nfO{ nflkmª Uof; klg elgG5 o;sf] pT;h{g d'Vo tof gfO6«f]hgo'Qm 
/f;folgs dn / j[xt :t/df kz'j:t' pTkfbg / v]tL ug]{ sf/0fn] tLj| ?kdf al9/x]sf] 
5 . s[lif pTkfbg j[l4sf nflu v]taf/Ldf gfO6«f]hgo'Qm dn 5bf{, vfBfGgsf la?jfn] cfwf 

hlt dfq gfO6«f]hg pkof]u u/L afFsL kfgLdf 3'n]/ hldg d'gLsf] kfgLdf ldl;G5 jf gfO6«; 

cS;fO8 jf cGo Uof;sf] ¿kdf jfo'd08ndf hfG5 . kfgLdf au]sf] gfO6«f]hg clS;s/0f eP/ 

gfO6«; cS;fO8 Uof;df kl/0ft x'G5 . 

ljZj :t/df jfo'd08nLo Nitrous Oxide -N2O_ sf] ;3gtf ;g\ !()) df @&) ppb -part 
per billion_ lyof] h'g ;g\ @))% ;Dddf !&Ü n] a9]sf] lyof] . FAO -2003_ sf] k|ltj]bg 
cg';f/ gfO6«f]hgo'Qm /f;folgs dnsf] a9\bf] k|of]u / kz'dn pTkfbgdf eO/x]sf] j[l4sf] 
sf/0fn] ;g\ @)#) ;Dddf o; Uof;sf] ;3gtfdf #%Ü b]lv ^)Ü n] a9\g ;Sg] 5 . ef/tdf 
;g\ !(*) b]lv @))& ;Dd N2O pT;h{gdf !&^Ü n] j[l4 ePsf] lyof] . 

s"n ljZjJofkL xl/tu[x Uof; pT;h{gsf] nueu % k|ltzt lx:;f gfO6«; cS;fO8sf] /x]sf] 
5 . gfO6«; cS;fO8 pT;h{gsf] nueu &* k|ltzt s[lif ;DaGwL lqmofsnfkaf6 pTkGg x'G5, 
h;dWo] %) k|ltzteGbf a9L kz'kfng If]qsf] ultljlwaf6 pT;lh{t x'G5 . of] Pp6f zlQmzfnL 

xl/tu[x Uof; xf] h;n] cGo xl/tu[x Uof;x¿n] h:t} ljls/0fnfO{ cjzf]lift u/L k'glj{ls/0f 
ub{5 / k[YjL / jfo'd08nsf] tfkdfgnfO{ a9fpF5 . jfo'd08ndf o; Uof;sf] dfqf @)) jif{ 

cl3sf] t'ngfdf @% k|ltztn] j[l4 ePsf] 5 . jfo'd08ndf ;/b/ !!$ jif{;Dd ;lqmo /xg] 
of] Uof; tfkdfg j[l4 ug{df sfa{g 8fOcS;fO8eGbf nueu #)) u'0ff a9L zlQmzfnL x'G5 / 
o;n] cf]hf]g txnfO{ ;d]t Iflt k'¥ofpFb5 . 

3=	3=	 cdf]lgof Uof; -NH3_M 
of] tLI0f uGw ePsf] Pp6f /+uxLg Uof; xf] . kz' j:t'sf] dnd"q tyf ;f]Q/af6 o; Uof;sf] 

pT;h{g x'G5 . of] xl/tu[x Uof; xf]Og t/ o;n] dflg; / kz'kG5Lsf] Zjf;–k|:jf; k|0ffnLnfO{ 

sdhf]/ agfO{ :jf:Yodf gsf/fTds k|efj kf5{ / Osf]l;:6dnfO{ klg xfgL k'¥ofpF5 . ;fy} 
vfg] kfgLdf k|b"if0f km}nfpF5 / df6f]nfO{ cDnLo agfpF5 . 
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4=	4=	 xfO8«f]hg ;NkmfO8 -H2S_ M
of] Pp6f /+uxLg Uof; xf] / o;af6 s'x]sf] km'nh:tf] b'u{Gw cfpF5 . of] Uof; dflg;, kz'j:t' 
/ jftfj/0f ;a}sf]nflu xfgLsf/s 5 . kz'j:t'sf] dnd"qnfO{ ulx/f] vf8ndf /fVbf of] Uof; 
pTkGg x'G5 / o;sf] dfqf a9L x'Fbf k|f0fLsf] d[To' klg x'g ;Sb5 . k|foM h;f] ulx/f] Ogf/df 

o; Uof;sf] sf/0f dflg;x?sf] d[To' x'g] u/]sf] 5 . 

afof]Uof; pTkfbg / k|of]u
kz'kfns s[ifsx¿sf nflu uf]a/ j}slNks pmhf{sf] Pp6f dxTjk"0f{ ;|f]t xf]  . Pgf/f]las 
8fOh]:6/sf] k|of]uaf6 dnsf] pmhf{ afof]Uof;df ¿kfGt/0f x'G5 h;df d'Votof ldy]g Uof; 
x'G5 . afof]Uof; Ps gjLs/0fLo / :jR5 pmhf{sf] ;|f]t xf] h;af6 jftfj/0fLo k|b"if0f x'Fb}g 
/ xl/tu[x Uof; pT;h{gsf] dfqf klg Go"g x'G5  . afof]Uof; pTkfbgsf] nflu ufO{, e}+;L 
/ aFu'/sf] :n/L / t/n dn ldy]g 8fOh]:6/df sRrf kbfy{sf] ¿kdf k|of]u ul/G5 . ldy]g 
8fOh]:6/ leq tL sRrf kbfy{x? clS;hg ljxLg cj:yf / pko'Qm tfkdfgdf s]xL lbg;Dd 
/fVbf To:df /x]sf afof]l8u|]8]an 36sx¿ ;"Id hLjf0f'x?åf/f x'g] kmd]{G6]zg lqmofåf/f lj3l6t 
x'G5g / afof]Uof; pT;h{g x'G5 . of] k|lqmof b'O{ r/0fdf ;DkGg x'G5 . klxnf] r/0fdf h}ljs 
kbfy{df /x]sf] afof]–l8u|]8]an hl6n of}lusdf ;"Id hLjf0f'x?sf] lqmofsnfkåf/f h}ljs cDn 
pTkGg x'G5 . bf];|f] r/0fdf cs}{ k|hfltsf ldy]gf]h]G; ;"Id hLjf0f'x? lqmofzLn eP/ h}ljs 
cDnnfO{ ldy]g Uof;df kl/0ft ub{5g . Ps lsnf]u|fd uf]a/af6 ;/b/ $) ln6/ afof]Uof; 
pTkfbg x'G5 . 

8fOh]:6/df /flvg] uf]a/ dn jf h}ljs kbfy{x?df sfa{g / gfO6«f]hgsf] cg'kft @)–#)M! 
ePdf ldy]g pRr dfqfdf pTkfbg x'G5 -Li et al, 2014_ . ldy]g 8fOh]:6/df a+u'/sf] dn jf 
s'v'/fsf] dn dfq k|of]u ubf{ oL dndf gfO6«f]hg a9L x'g] / sfa{gsf] dfqf sd x'g] ePsf]n] 
ls0jg k|lqmofsf nflu pko'Qm x'Fb}g . ;fy} ldy]gf]h]G; hLjf0f'x?sf nflu cDnLo jftfj/0f 
rflxG5 t/ aFu'/sf] dn Iff/Lo x'g] ePsf]n] hLjf0f'x? km:6fpFb}gg\ . To;}n] aFu'/sf] dn k|of]u 
ubf{ ufO{e}+;Lsf] uf]a/ klg ld;fpg' kb{5  . Ps cWoogaf6 8fOh]:6/df ufO{j:t'sf] uf]a/ 
^) efu / a+u'/sf] dn $) efu k|of]u ubf{ ldy]g Uof; pTkfbgdf !) k|ltztn] j[l4 ePsf] 
kfOPsf] 5 . 

afof]Uof;sf] agfj6
afof]Uof;df d'Votof ldy]g, sfa{g 8fOcS;fO8 / cGo Uof;x? x'G5g . afof]Uof;df x'g] 
ljleGg 36sx?sf] dfqf h}ljs ;fdu|Lsf] lsl;ddf lge{/ ub{5 / ;fwf/0ftof d'Vo 36ssf] 
?kdf ldy]g %)–&)Ü, sfa{g 8fOcS;fO8 #)–$)Ü, xfO8«f]hg %–!)Ü, gfO6«f]hg ! b]lv @Ü 
/ kfgLsf] afkm / xfO8«f]hg ;NkmfO8 gu0o dfqfdf x'G5 -tflnsf !_ . afof]Uof;df x'g] d'Vo 
36s ldy]g Uof; HjngzLn ePsf]n] o;af6 k|fK‍t x'g] pmhf{sf] pkof]u ul/G5 . ldy]g Uof; 
/ËxLg, uGwxLg / xfjf eGbf @) Ü xn'sf x'G5 . ldy]g Uof; clt HjngzLn, afNbf w'jfF 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg
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/lxt lgnf] /Ësf] Hjfnf lg:sg], tfk pmhf{ k|;:t lbg] Pp6f ljiffQmtfxLg Uof; xf] . dl§t]n, 
bfp/f, uf]a/sf u'OF7f jf sf]Onf hnfpFbf pTkGg x'g] tfk eGbf afof]Uof;sf] tfk pmhf{ a9L 
x'G5 / vfgf ksfpgsf nflu pkof]uL x'G5 . afof]Uof; KnfG6af6 pk–pTkfbgsf] ?kdf n]bf] 
dn -Slurry_ k|fKt x'G5 h;nfO{ afnL la?jf pTkfbgsf nflu k|of]u ul/G5 . 

tflnsf–!M afof]Uof;sf] agfj6 

Uof;x? /f;folgs ;"q k|ltzt

ldy]g CH4 %)–&)

sfa{g 8fOcS;fO8 CO2 #)–$)

xfO8«f]hg H2 %–!)

gfO6«f]hg N2 !–@

kfgLsf] afkm H2O )=#

xfO8«f]hg ;NkmfO8 H2S s]xL cFz

s'zn afof]Uof; pTkfbgsf nflu rflxg] cg's"n cj:yf 
!= b}lgs cfjZos kg]{ uf]a/sf] dfqfM afof]Uof; KnfG6df t/fO{ If]qsf] nflu k|lt 3gld6/ &=% 
lsnf] / kxf8L If]qdf ^ lsnf] uf]a/sf b/n] lx;fa u/L b}lgs ?kdf 8fOh]:6/df xfNg' 
kb{5 . 8fOh]:6/df uf]a/ sd xflnPdf afof]Uof; pTkfbg 36\g] / a9L xflnPdf 8fOh]:6/ 
leq cDnLokgf a9\g] -Lower pH_ eO{ afof]Uof; pTkfbg cj?4 x'G5 . 

@= uf]a/ / kfgLsf] cg'kftdf Ps?ktfM uf]a/ / kfgLsf] cg'kft !M! sf] lx;fan] ld;fP/ n]bf] 
agfO{ 8fOh]:6/df xfNg' kb{5 . o; n]bf]df % b]lv !) k|ltzt 7f]; kbfy{ x'g' kb{5 . dnsf] 
n]bf] w]/} kftnf] ePdf 7f]; kbfy{sf s0fx? 8fOh]:6/sf] lkFwdf y'lk|G5g eg] w]/} afSnf] ePdf 
afof]Uof;sf] k|jfx cj?4 x'G5, oL b'a} cj:yfdf afof]Uof; pTkfbgdf x|f; x'G5 . 

#= 8fOh]:6/ leq cDnLokgfsf] -pH_ :t/M pRrtd afof]Uof; pTkfbg x'gsf nflu 8fOh]:6/df 
k7fOg] h}ljs kbfy{sf] pH dfg ^ b]lv & sf] aLrdf x'g' kb{5 . 8fOh]:6/ leq kmd]{G6];gsf] 
;'?jftL klxnf] r/0fdf h}ljs cDn a9L pTkfbg eO{ pH value ^ eGbf sd x'g] eP/ ldy]g 
pTkfbs hLjf0f'x? -Methanogens_ afFRg ;Sb}gg / afof]Uof; pTkfbg /f]lsG5 . o;kl5 
k|f]l6g lj36g eO{ cdf]lgof pTkfbg x'G5 / pH value * eGbf a9L k'U5 . o;kl5 &=@ b]lv 
*=@ ;Dd pH value l:y/ x'G5 . 

$= tfkdfgM ;"Id hLjf0f'x?sf] OGhfOd]l6s ultljlw w]/} xb;Dd tfkqmddf lge{/ /xG5 / 
clt pRr / Go"g tfkqmddf 8fOh]:6/df d]y]gf]h]lgs hLjf0f'x? lgliqmo x'G5g . ;Gtf]ifhgs 
?kdf afof]Uof; pTkfbgsf nflu cg's"n x'g] tfkdfg #% l8u|L ;]lN;o; xf] . 8fOh]:6/sf] 
tfkdfgdf crfgs @ b]lv # l8u|L ;]lN;o;;Dd lu/fj6 x'Fbf, @)º ;]lN;o;df em/]df afof]Uof; 
pTkfbgdf sdL cfpF5 / !) l8u|L ;]lN;o;df Uof; pTkfbg k"0f{tof aGb x'G5 . To;f] x'gfn] 
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lr;f] 7fFpdf afof]Uof; k|ljlw k|efjsf/L b]lvb}g t/ 8fOh]:6/df s[lqd tfk lbP/ Gofgf] 
agfOPdf afof]Uof; pTkfbg x'G5 . 

%= sfa{g / gfO6«f]hgsf] cg'kftM hLjx¿df k|f]l6g ;+Zn]if0fsf] nflu gfO6«f]hg cfjZos x'G5 / 
kof{Kt gfO6«f]hgsf] cefjdf hLjf0f'x?n] sfa{gnfO{ k|of]u ug{ ;Sb}gg . ;fwf/0ftof Pgf/f]las 
kfrgsf nflu sfa{g / gfO6«f]hgsf] -C:N Ratio_ cg'kft @) b]lv #)M! ;Dd x'g' pQd 
x'G5 . ufO{ e}+;Lsf] uf]a/df C:N cg'kft sl/a @$ x'g] ePsf]n] Pgf/f]las ls0jgsf] nflu 
pko'Qm x'G5 eg] aFu'/, e]8f, afv|f, s'v'/fsf] dndf of] cg'kft qmdzM !*, !(, !@ / !) x'G5 
To;}n] afof]Uof; pTkfbgdf logsf] k|of]u ubf{ sf7sf] w"nf] -C:N @))M!_, ux'Fsf] gn -()M!_, 
k/fn -&)M!_ dWo] s'g} PsnfO{ ld;fO{ C:N cg'kftnfO{ pko'Qm agfpg ;lsG5 . 

afof]Uof;af6 x'g] k|ToIf / ck|ToIf kmfObfx¿ 
afof]Uof; KnfG6df :yfgLo ¿kdf pknAw sRrf kbfy{x? / vf; u/L ufO{e}+;Lsf] uf]a/ k|of]u 
x'g] ePsf]n] o;af6 pTkGg x'g] Uof; t'ngfTds ?kdf ;:tf] / e/kbf]{ x'G5 . cGo OGwgx? 
h:t}, afof]Uof;nfO{ 3/]n' / cf}Bf]lus b'a} p2]Zosf nflu k|of]u ug{ ;lsG5 . afof]Uof; pkof]u 
ug{ ljz]if lsl;dn] lgdf{0f ul/Psf afof]Uof; ag{/, Uof;af6 aNg] aQL, Uof;af6 rNg] OlGhg 
/ kl/dfh{g ul/Psf pks/0fx?sf] cfjZostf x'G5 . afof]Uof;sf kmfObfx? oxfF 5f]6s/Ldf 
pNn]v ul/Psf] 5M 

1=	1=	 pmhf{df k|of]u
s= vfgf ksfpgdf k|of]u

pmhf{ ;|f]tsf] ¿kdf afof]Uof;sf] ;Defljt pkof]ux¿ k|jfx lrqdf b]vfOPsf] 5 . h; cg';f/ 
afof]Uof;nfO{ ljB't zlQm, tfk pmhf{ pTkfbgdf, k|sfz / oflGqs zlQm pTkfbg ug{df pkof]u 
ug{ ;lsG5 -lrq @_ . 

lrq @ pmhf{sf] ?kdf afof]Uof;sf ljleGg pkof]u

afof]Uof;nfO{ d'Votof vfgf ksfpg] pmhf{ ;|f]tsf] ¿kdf k|of]u ul/G5 . 3/]n' vfgf ksfpg] 

afof]Uof; ag{/ jf :6f]e Ps jf b'O{ r'nf ePsf] / ;fdfGotof 0.22 / 0.44 3gld6/ Ifdtfsf 
:6f]ex¿ a9L nf]slk|o 5g . 7"nf] kl/jf/sf] nflu !=!) 3gld6/sf] ag{/ l;kmfl/; ul/Psf] 5 . 
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v= aQL afNgdf k|of]u
afof]Uof;nfO{ ljB'tLs/0f gul/Psf u|fdL0f Onfsfx¿df k|sfzsf] nflu k|of]u ug{ ;lsG5 . )=)& 
b]lv )=!$ 3gld6/ afof]Uof; k|lt 306f vkt ug]{ ljz]if k|sf/sf d}G6n aQLx¿ 3/fo;L 
k|sfzsf] nflu k|of]u ug{ ;lsG5 . To:tf aQLx¿n] $) b]lv !)) Sof08n kfj/ a/fa/sf] 

pHofnf] k|sfz k|bfg ub{5g . 

u= /]lk|mh]/]6/ rnfpg
dl6t]naf6 rNg] /]lk|mh]/]6/nfO{ afof]Uof;af6 rnfpg ;lsG5 . of] ljlw ljz]if u/L ufpF3/df 
vf]k / cf]iflwx? e08f/0f ug{df pkof]uL x'g ;S5 . )=)^ b]lv )=!@ 3gld6/ afof]Uof; k|lt 
306f k|lt 3g ld6/ /]lk|mh]/]6/sf] Ifdtf cg';f/ vkt x'G5 . 

3= ljleGg OlGhg rnfpg
afof]Uof; OlGhgx¿ rLgdf k|of]u eP h:t} ;fdfGotof 6\ofS6/ / xn'sf 6«sx¿ rnfpgdf 
k|of]u ug{ ;lsG5  . OlGhg rnfpg afof]Uof;df xfO8«f]hg ;NkmfO8sf] dfqf b'O{ k|ltzt 
eGbf sd /fVg' k5{ . o;} u/L l;FrfO{sf kDkx¿ rnfpgsf nflu afof]Uof;sf] pkof]u ePsf 

5g . ef/tdf lgld{t b'O{ OGwgaf6 rNg] kDk afof]Uof; / l8h]n -*)Ü afof]Uof; / @)Ü 
l8h]n_ sf] ld>0faf6 rnfOG5 . oL OlGhgx¿df afof]Uof; d'Vo OGwgsf] ¿kdf k|of]u x'G5 eg] 

OlUgzgsf] nflu l8h]n k|of]u x'G5 . 

ª= h]g]/]6/ rnfpg
afof]Uof;nfO{ aQL afNgdf k|of]u ug{'eGbf lah'nL pTkfbg ug{' w]/} s'zn k|of]u xf] . pmhf{ 

pkof]usf] lx;fan] k|sfzsf] nflu afof]Uof;af6 lah'nL pTkfbg u/L pkof]u ug{' a9L lskmfotL 
x'G5 . 

r= u'0f:t/Lo h}ljs dn pTkfbg 
vf; u/L t/fO{ If]qdf afof]Uof;sf] k|of]u x'g' cl3 uf]a/sf] u'OF7f agfP/ vfgf ksfpgsf] 

nflu Jofks?kdf k|of]u ul/GYof], h;n] Psflt/ h}ljs dn v]taf/Ldf k|of]u x'g g;sL 
vfBfGg afnLx?sf] pTkfbg 36\g], jftfj/0fLo k|b"if0f a9\g] / kfl/jfl/s :jf:Yodf c;/ 

x'GYof] . sltko 7fFpdf afof]Uof; k|ljlw cg';/0f x'g yfn]kl5 l:ylt kl/jt{g ePsf] 5 . 

tflnsf @ uf]7]dn, sKkf]i6 dn / afof]Uof; :n/Ldf kfOg] ;/b/ vfBtTjx?

vfBtTjx? uf]7]dn sDkf]i6 dn afof]Uof; :n/L

gfO6«f]hg Ü )=* !=) !=^)

kmf:kmf]/; Ü )=& )=^ !=%%

kf]6fz Ü )=& !=@ !=))

o; k|ljlwn] ;kmf / j}slNks O{Gwg cfk"lt{ x'g'sf ;fy} pk–pTkfbgsf] ?kdf lg:sfifg x'g] 
n]bf] dn v]taf/Ldf k|of]u x'g ;S5 . n]bf] dndf vfBtTjx¿ sRrf kbfy{df eGbf a9L kfOg] 
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/ k/Dk/fut sDkf]i6 dnsf] t'ngfdf b'O{ u'0ff;Dd a9L dlnnf] x'G5 -tflnsf @_ . ;fy} :n/Ldf 
kfOg] Xo'd;n] df6f]sf] ef}lts u'0fx¿ h:t} kfgL c8\ofpg] Ifdtf / df6f]df jfo'sf] ;Frf/df 
j[l4 eO{ @) b]lv #)Ü ;Dd afnLsf] pTkfbg a9\g] ub{5 . 

5= ;dosf] art 
bfp/f ;+sng / k|of]udf nfUg] ;do / >dsf] art x'G5 / cfo cfh{gsf ljleGg k]zfdf 
;+nUg x'g] cj;/ k|fKt x'G5 . afof]Uof;sf] pRr tfkqmdn] vfgf l56} kfS5 / efF8fx? ;kmf 

ug{ ;lhnf] x'G5 . ;fy} afof]Uof; afNbf w'jfF / v/fgL glg:sg] ePsfn] n'uf / 3/ ;kmf 
/xG5 . 

h= :jf:Yodf ;'wf/  
afof]Uof;n] kl/jf/sf ;a} ;b:ox¿ / ljz]iftM dlxnfx¿ / afnaflnsfsf] :jf:Yo / ;/;kmfOdf 

;'wf/ ub{5 lsg eg] pgLx¿n] clwsf+z ;do efG;fdf laTg] x'G5  . k/Dk/fut OGwgsf] 
k|of]uaf6 lg:sg] w'jfF / xfgLsf/s Uof;n] Zjf;k|Zjf; k|0ffnL / cfFvf ;DaGwL ;d:of b]vf 
k5{  t/ afof]Uof; w'jfF/lxt / ljifxLg ePsf]n] :jf:Yodf o;sf] c;/ x'Fb}g . 

em= kfl/jfl/s vr{df s6f}tL 
afof]Uof;sf] k|of]uaf6 3/, n'uf sk8fx? kmf]xf]/ x'g kfpFb}g To;}n] ;/;kmfO{df x'g] vr{, 
/ cf}iflw pkrf/ vr{df sdL x'G5 . o;sf ;fy} afof]Uof; cGo OGwgsf] t'ngfdf lskmfotL 

x'G5 . 

`= jftfj/0f ;+/If0f
hg;+Vof j[l4sf ;fy} vfgf ksfpg] OGwgsf] ?kdf bfp/fsf] dfu a9\b} uPsf] / o;sf] 

k|of]un] sfa{g 8fOcS;fO8 / cGo xfgLsf/s Uof;x? pT;h{g eO{ jftfj/0f k|b"if0f / 
hnjfo' kl/jt{gdf ;d]t k|efj kfb{5  . To;}n] afof]Uof; k|ljlwsf] clwstd pkof]u x'g 
;s]df OGwgsf] nflu ag hËnsf] lge{/tfnfO{ 36fpg ;lsG5 . Pp6f afof]Uof; KnfG6n] 

jif{le/df sl/a !*)) s]=hL= bfp/fsf] vkt 36fpg ;Sg] cg'dfg 5 . afof]Uof; kz'dn / 
s[lif cjz]ifx?sf] Pgf/f]las kfrgaf6 lg:sg] :jR5 pmhf{ xf] / o;n] xl/tu[x Uof; -GHG_ 

sf] pT;h{g sd u/L jftfj/0f ;+/If0fdf of]ubfg ub{5 . 

afof]Uof; k|ljlw ckgfpFbf v]taf/Ldf dn 5g{' cl3 ldy]g 8fOh]:6/df dnsf] k|f/lDes lj36g 
x'g] ePsf]n] kfgL k|b"if0f x'gaf6 hf]luG5  . hLjfZd O{Gwgx¿sf] lge{/tfnfO{ 36fO{ To;sf] 
bxgsf] sf/0fn] x'g] Unf]an jfld{ªsf] k|efjnfO{ sd ug{ ;3fpF5 . 

ldy]g 8fOh]:6/af6 lg:sg] n]bf] dndf /f]uf0f'x? / xfO8«f]hg ;NkmfO8 h:tf b'u{Gwo'Qm 
Uof;x?sf] dfqf Go"g x'G5 / o;n] jftfj/0fdf b'ik|efj kfb}{g . uf]a/ / cGo kmf]xf]/ h}ljs 
kbfy{sf] v'Nnf y'k|f] gx'g] x'Fbf lem+uf, ls/f / cGo ;+qmd0fx?sf] j[l4 x'Fb}g / jftfj/0f :jR5 

/fVgdf ;xof]u x'G5 . 
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afof]Uof; KnfG6sf] k|sf/ 
afof]Uof; 8fOh]:6/nfO{ d'VotM l:y/ 8f]d / km\nf]l6+u Uof; xf]N8/ u/L b'O{ lsl;ddf juL{s/0f 
ul/Psf] 5 . o;sf cltl/Qm ljleGg lsl;dsf 8fOh]:6/x? h:t} Fiberglass Reinforced 
Plastic, PVC Bag digester, Tunnel type digester, Balloon type digester x?sf] pkof]u 
klg eO{/x]sf 5g . afof]Uof; KnfG6x? 3/fo;L, ;fd'bflos / cf}Bf]lus k|of]hgsf nflu 5'§f 
5'§} lsl;dsf l8hfOgx? k|of]udf NofOPsf 5g . 

!= l:y/ u'Dah ePsf] 8fOh]:6/ -Fixed dome type digester_ 
lkmS; 8f]d ePsf] afof]Uof; KnfG6df Pp6f dn ld;fpg] 6\of°L / Pp6f Ogn]6 Rofgn x'G5 

h;sf] dfWodaf6 kfgL ld;fOPsf] uf]a/ dnnfO{ 8fOh]i6/ sIf leq k7fOG5 . 8fOh]:6/sf] 
d'Vo sIfdf dnd"q / kmf]xf]/af6 afof]Uof; pTkGg x'G5 / sIfsf] u'Dah cfsf/sf] dflyNnf] 

efudf afof]Uof; ;sng x'g] ub{5 h;nfO{ Uof; kfOkåf/f pkof]u ul/g] :yfg;Dd nluPsf] 
x'G5 . 8fOh]:6/df uf]a/sf] :n/Ldf Pgf/f]las kfrg lqmof ;DkGg eP/ afof]Uof; pTkfbg 

ePkl5 pk–pTkfbgsf] ?kdf lg:sg] n]bf] dn jf Slurry nfO{ cfp6n]6 / cf]e/km\nf] 6\of°L 
dfkm{t aflx/ sDkf]i6 vf8ndf nluG5 -lrq #_ . 

l:y/ u'Dah ePsf] lrlgof df]8]nsf] afof]Uof; KnfG6 nf]slk|o eO{ ljleGg b]zn] cfkm\gf] 

cfjZostfg';f/ kl/dflh{t u/L pkof]udf NofPsf 5g . lrlgof 8fOh]:6/sf] dflyNnf] efu 
u'Dah cfsf/sf] / lkFwnfO{ klg se{ cfsf/df -Concave_ agfOPsf] x'G5 . g]kfnsf] uf]a/ 
Uof; tyf s[lif oGq ljsf; sDkgL -GGC_ åf/f GGC 2047 model l;kmfl/z ul/of] h;df 
8fOh]:6/sf] dflyNnf] efu u'Dah cfsf/sf] /fvL e'O{+nfO{ ;dy/ agfOG5 -lrq $_ . o;} u/L 
ef/tdf klg lrlgof 8fOh]:6/nfO{ kl/dfh{g u/L bLgaGw' df]8]nsf] gfddf k|of]u ul/Psf] 5 . 

@= t}l/g] Uof; 6\of°L ePsf] 8fOh]:6/ -Floating drum type digester_
of] afof]Uof; KnfG6nfO{ ef/tdf ljsl;t ul/Psf] xf] o;df 8fOh]:6/sf] 7Ls dfly kmnfd] 

kftfn] agfOPsf] 6\of°LnfO{ :n/L dfly t}l/g] cj:yfdf h8fg ul/G5 . afof]Uof;n] el/Psf] 
avt Uof; 6\of°L dfly prflnG5 eg] Uof; sd x'Fb} hfFbf 6\of°L tnlt/ bA5 h;n] Uof;sf] 

dfqf lgu/fgL ug{ ;lhnf] x'G5 -lrq #_ . o; lsl;dsf] afof]Uof; KnfG6 lgdf{0f / dd{t 
;Def/ vlr{nf] x'g] ePsf]n] o;sf] ;§f l:y/ 8f]d df]8]n a9L nf]slk|o eof] . 
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lrq # l:y/ u'Dah ePsf] ;fdfGo afof]Uof; KnfG6sf] gd'gf

lrq $ lhl;l; @)$& df]8]nsf] afof]Uof; 8fOh]:6/
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tflnsf–#M lhlhl; @)$& df]8]n sf ljleGg afof]Uof; KnfG6x? / b}lgs 
cfjZos uf]a/sf] kl/df0f

qm=;+=
afof]Uof; KnfG6sf] 
Ifdtf -3gld6/_

cfjZos tfhf uf]a/ 
-s]hL k|ltlbg_

cfjZos kfgL 
-ln6/ k|lt lbg_

ufO{, e}+;L kfNg' 
kg]{ ;FVof

! $ 24 24 2–3

@ ^ 36 36 3–4

# * 48 48 4–6

$ !) 60 60 6–9

% !% 90 90 9–14

^ @) 120 120 14 eGbf a9L

! 8fOh]:6/ 6\of°L / Uof; e08f/0f Ifdtfsf] of]ukmnnfO{ KnfG6sf] Ifdtf elgPsf] 5 . 

@ Hydraulic retention time ;/b/ &) lbgsf] cfwf/df u0fgf ul/Psf] 5  . 

afof]Uof; KnfG6df l;kmfl/z ul/Psf] uf]a/sf] dfqf sd xflnPdf afof]Uof; pTkfbg sd x'g] 

eO{ cfp6n]6 sIfdf :n/LnfO{ lj:yflkt ug{ Uof;sf] bjfa gk'u x'G5 . o;sf] cy{ 8fOh]:6/ 
leq k7fOPsf] :n/L eGbf cfp6n]6af6 aflx/ lg:sg] :n/L sd eP/ 8fOh]:6/df :n/Lsf] 
:t/ a9\g yfNb5 / Uof; eNex? vf]Nbf Uof; kfOkdf / slxn]sfxLF Uof; r'nf] / aQL;Dd 

klg kfOkdf :n/L k'Ug;S5 . t;y{ dflysf] tflnsf # df tf]lsPsf] dfqf cg';f/ uf]a/sf] 
n]bf] ldlS;Ë 6\of°Ldf 3f]Ng' kb{5 . 

cGo d'n'sx?df kz'dnnfO{ n]bf]sf] ?kdf u/L To;nfO{ Pp6f ljz]if lsl;dsf] ce]B 

Knfl:6sn] 5f]k]/ afof]Uof;nfO{ pkof]u u/]sf] k|ljlw klg k|rlnt ePsf] 5 . 

afof]Uof; KnfG6sf] ;F/rgf / sfo{ M
1=	1=	 uf]a/ 3f]Ng] 6\of°LM uf]a/ / kfgL !M! cg'kftdf ld;fP/ /fd|/L n]bf] gag'Gh]n dnnfO{ 

/fd|/L rnfOG5 . 

2=	2=	 Ogn]6 kfOkM o;/L 3f]lnPsf] n]bf]nfO{ Ogn]6 kfOk dfkm{t ldy]g 8fOh]:6/ leq k7fOG5 . 
3=	3=	 8fOh]:6/ -jf ls0jg 6\of°L_M of] KnfG6sf] d'6' h:t} xf] h;df h}ljs kbfy{x¿ x'G5g / 

o;leq clS;hgljxLg cj:yf x'G5 / uf]a/sf] n]bf]df ldy]gf]h]lgs ;"Id hLjf0f'x?åf/f 
x'g] kmd]{G6]zg k|lqmofaf6 afof]Uof; pTkfbg x'G5 . 

4=	4=	 Uof; xf]N8/ 6\of°LM o;/L pTkflbt afof]Uof; 6\of°Lsf] dflyNnf] u'Dah cfsf/sf] efudf 
;Fsng x'G5 . 

5=	5=	 cfp6n]6 kfOkM afof]Uof; pTkGg eP/ krfOPsf] :n/L÷n]bf] dnnfO{ cfp6n]6 kfOkåf/f 
cfp6n]6 6\of+sLdf k7fpg] sfd x'G5 . 
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6=	6=	 cfp6n]6 6\of°L M 8fOh]:6/df kr]sf] n]bf] dn cfp6n]6 kfOksf] dfWodaf6 o;df hDdf 
x'G5 . of] 6\of°L el/Pkl5 cf]e/km\nf] eP/ n]bf] dn sDkf]i6 vf8ndf k'U5 . 

7=	7=	 Uof; kfOk nfOgM u'Dah efudf afof]Uof; ;Fsng x'G5 / Uof; kfOk nfOgåf/f Uof; 
pkof]u x'g] :yfg Uof; r'nf] jf aQL afNg] 7fFp;Dd k'¥ofpg] sfo{ ub{5 . 

8=	8=	 kfgL x6fpg] 6«ofkM afof]Uof;df ePsf] kfgLnfO{ x6fpgsf nfuL kfOknfOgdf 6«ofk 
agfOPsf] x'G5 .  

9=	9=	 l8;Nkm/fOh/M xfO8«f]hg ;NkmfO8 Uof;nfO{ x6fpg Uof;kfOk nfOgdf ljz]if pks/0f 
klg h8fg ul/G5 . 

kz' dnd"q pTkfbg / o;n] hnjfo' kl/jt{gdf kfg{;Sg] ;sf/fTds tyf 
gsf/fTds k|efjx?
3/kfn'jf kz' kG5Ln] b"w, km'n / df;' pTkfbg ug{ 3fF;afnL / bfgfdf ePsf] pmhf{, k|f]l6g, 

vlgh / le6fldgx?sf] pkef]u ub{5g / pk–pTkfbgsf] ?kdf dn pTkfbg u5{g . dndf 
kz'sf] kfrg k|0ffnLdf kRg g;s]sf h}ljs kbfy{x?sf] c+z x'G5 h;dWo] vkt u/]sf] 

s"n gfO6«f]hgsf] &) b]lv *)Ü, / s"n km:kmf]/;sf] ^%Ü pT;lh{t x'G5  . ljZjJofkL 
¿kdf s[lif pTkfbg If]qdf jflif{s & ca{ 6g kz'dnsf] k|of]u ul/G5 -Thangarajan et 
al., 2013_  . kz'dnn] ljZjJofkL ?kdf s"n xl/tu[x Uof; pT;h{gdf #&Ü ;Dd e"ldsf 
/x]sf] cWoogaf6 b]lvG5 . kz' dnd"qsf] b}lgs pTkfbg x'g] dfqf kz'sf] ;FVof, zf/Ll/s 
tf}n, vkt u/]sf] ;'Vvf kbfy{sf] dfqf / cfxf/fsf] krgzLntfdf lge{/ x'G5 . Statistical 
Information on Nepalese Agriculture -MOALD, 2022_ cg';f/ kz'kG5Lx?sf] ;FVof, 
j]a;fO6 ljsf;lkl8ofsf] kz'dn pTkfbg tflnsf Pjd FAO af6 k|sflzt cWo\ogsf] cfwf/df 
jflif{s kz'dn pTkfbg tflnsf ! df k|:t't 5 h; cg';f/ g]kfndf jif]{gL $ s/f]8 ## nfv 

6g kz'dn pTkfbg x'g] cg'dfg ul/Psf] 5 . o; u0fgfdf ufO{, e}+;L, e]8f, afv|fx?sf] s"n 
;FVofsf] %) k|ltzt joZs / %) k|ltzt sf]/]nL afR5L / yf]/] kf8L /x]sf] dflgPsf] 5 eg] 
a+u'/sf] s"n ;FVofdWo] ^) k|ltzt joZs / $) k|ltzt 5tf}/f /x]sf] cg'dfg ul/Psf] 5 . ;f] 

cg';f/ kz'dnaf6 jif]{gL gfO6«f]hg @ nfv ^% xhf/ 6g, km:kmf]/; ! nfv &! xhf/ 6g 

/ kf]6fz @ nfv $! xhf/ 6g pTkfbg x'g] cg'dfg ul/Psf] 5 . o;df kz'd"qaf6 k|fKt x'g] 
vfBtTjx? ;dfj]z 5}gg . 

kz'dnsf] k|of]usf ;sf/fTds k|efjx?  
1=	 kz'kG5Lsf] dn s[lifhGo kmf]xf]/ dfq geP/ h}ljs dnsf] Pp6f /fd|f] ;|f]t xf], h;n] 

v]taf/Lsf] df6f]sf] agf]6nfO{ a'a{'/fpFbf] agfpF5, df6f]nfO{ kfgL / vfBtTjx? wf/0f ug{ 

of]Uo agfpg'sf ;fy} df6f]sf] pj{/f zlQm a9fpF5 . 

2=	 /fd|/L tof/ ul/Psf] k|fËfl/s dnsf] k|of]uaf6 df6f]sf] cDnLotfdf ;'wf/ x'G5 . 

3=	 afnLgfnL nufpFbf /f;folgs dnsf] cTolws k|of]uaf6 ePsf] df6f]sf] IfonfO{ sd ug{ 
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h}ljs dnsf] k|of]u nfek|b x'G5 . 

4=	 kz'dnn] df6f]df ePsf pkof]uL ;"Id hLjf0f'x?sf] ljljwtf / ;+/rgfnfO{ sfod /fvL 
pgLx?sf] ultljlw a9fpgdf ;xof]u ub{5 . 

5=	 kz'dndf vfBfGg afnLnfO{ rflxg] gfO6«f]hg -N_, km:kmf]/; -P_, kf]6fl;od -K_, ;Nkm/ 
-S_, DofUg]l;od -Mg_ / SoflN;od -Ca_ ;fy} cGo ;"Id vfBtTjx¿ /x]sf x'G5g . 

6=	 h}ljs kbfy{n] cfkm\gf] tf}nsf] () k|ltzt;Dd kfgL cjzf]lift u/L /fV5 h;sf] clwsf+z 

dfqf af]6la?jfx¿n] pkof]u ub{5g . o;sf] ljkl/t lrD6\ofOnf] df6f]n] klg w]/} dfqfdf 
kfgL /fV5 t/, o;sf] clwsfFz efu la?jfnfO{ pknAw x'Fb}g . 

7=	 v]taf/Lsf] df6f]df k|fËfl/s kbfy{sf] dfqfnfO{ ! b]lv # k|ltztn] j[l4 ubf{ @) b]lv ## 

k|ltzt;Dd df6f]df x'g] If/0fnfO{ sd x'G5 eGg] tYo cWo\ogaf6 b]lvPsf] 5 . 

tflnsf ! g]kfndf jflif{s kz'dn pTkfbg cg'dfg -d]l6«s 6g_ 
kz'sf] 
lsl;d

;/b/ 
kz'dn 

pTkfbg 
-s]=hL= 
k|ltlbg_

kz' ;FVof 
-nfvdf_ 

-@)@!÷@@_

jflif{s 
kz'dn 

pTkfbg 
-nfv 6g_

gfO6«f]hg 
-nfv 6g_

km:kmf]/; 
-nfv 6g_

kf]6fz 
-nfv 6g_

ufO{, uf]? 10    37=33     136    0=82   0=55   0=68 

sf]/]nL, 

afR5L
5    37=33      68    0=41   0=27   0=34 

e}+;L, /fFuf] 12    25=80     113    0=68   0=45   0=57 

yf]/] kf8L 6    25=80      57    0=34   0=23   0=28 

a+u'/ 1=25    15=89       7    0=06   0=05   0=04 

e]8f, afv|f 1    71=18      26    0=18   0=08   0=23 

kf7fkf7L 0=5    71=18      13    0=09   0=04   0=12

xfF; 0=1     4=32       0    0=00   0=00   0=00 

s'v'/f 0=04   734=18      11    0=08   0=05   0=15 

s"n jflif{s 

pTkfbg 
-6g_

    431    2=65   1=71   2=41 

kz'dn k|of]usf gsf/fTds k|efjx? 
1=	 ljleGg lsl;dsf ;+qmfds /f]uf0f'x¿ /f]uL kz'sf] z/L/af6 uf]a/ / lk;fasf] dfWodaf6 
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aflx/ lgl:sG5g . kz' dnd"qsf] plrt Joj:yfkg gePdf cfxf/f, kfgL b"lift eP/ lg/f]uL 
kz'df klg ;Fqmd0f km}lng ;S5 . 

2=	 /fd|f];Fu gs'lxPsf] uf]a/dnaf6 afnL la?jfdf ;Fqmd0f x'g ;S5 . 

3=	 uf]a/df cdf]lgofsf] pRr dfqf x'G5 h'g af]6 la?jfsf] nflu ljiffQm x'g ;S5 . 

4=	 dn 5bf{ plrt Joj:yfkg ul/Pg eg] df6f]sf] If/0f eP/, kfgLdf au]/ jf hldg d'gL 
;f]l;P/ vfBtTjx¿ kfgLsf ;|f]tx¿df ldl;O{ k|b"lift agfpF5 . 

5=	 afnLnfO{ rflxg] eGbf a9L dn k|of]u ubf{ kfgLnfO{ k|b"lift agfpg] / hnr/x?nfO{ xfgL 
k'¥ofp5 . gfO6«f]hg tTj au]/ jf p8]/ uPkl5 clS;s/0f eO{ gfO6«; cS;fO8 Uof;df 
kl/0ft x'G5 h'g Ps clt zlQmzfnL xl/tu[x Uof; xf] h;n] Unf]an jfld{Ë a9fpgdf 

;xof]u ub{5 . 

6=	 dn s'xfpg /fv]sf] vf8ndf clS;hg /lxt cj:yf l;h{gf eP/ k|;:t dfqfdf xl/tu[x 

Uof;x? vf; u/L ldy]g / gfO6«; cS;fO8 pT;h{g x'g ;S5 . 

7=	 l;kmfl/z ul/Psf] gfO6«f]hgsf] dfqf kz'dnaf6 lbFbf km:kmf]/; a9L dfqfdf cfk"lt{ x'G5 / 

df6f]df o;sf] :t/ a9\5 . o; cj:yfdf km:kmf]/;sf] w]/} efu kfgLdf au]/ vf]nf, gbL 
/ tfnx?df km:kmf]/;sf] :t/ a9\g] eP/ kfgLdf PNuL -z}jfn_ a9L dfqfdf pTkGg x'G5 

kmn:j?k hnr/x?sf nflu clS;hgsf] sdL x'G5 . 

kz' dnd"qaf6 kz' tyf dflg;df x'g ;Sg] c;/x?
1=	 kz'dndf /x]sf vfBtTjx? kfgLdf 3'lnP/ aUg] / kfgLsf ;|f]tx?df ldl;g], clS;hgsf] 

sdL x'g], dnsf 7f]; kbfy{x? kfgLdf t}l/g] / kfgLdf ;"Id /f]uf0f'x?sf] j[l4 x'G5 . 

2=	 kz'dnsf] lg/Gt/ a9L k|of]u ePsf] df6f]df ef/L wft'x? h:t} sk/, Sof8ldod, n]8, 

c;]{lgs, lgsn / lh°sf] dfqf a9]sf] / ToxfF pTkflbt vfBfGgx?df ;Flrt ePsf] 
kfOPsf] 5 h;n] dfgj :jf:Yodf c;/ kfb{5 . 

3=	 kz'dnsf] pkof]u ;fjwfgLk"j{s gul/Pdf ljleGg /f]uhgs ;"Id hLjf0f'x? h:t} O{= sf]nfO{, 
;fNdf]g]nf, lhofl8{of, Snfl:6«l8od cflb kfgLsf] ;|f]t / vfB ;fdu|Lsf] dfWodaf6 dflg; 

/ kz'df ;Fqmd0f x'g;S5 . 

4=	 h}ljs kbfy{x? kfgLsf] ;|f]tdf ldl;P/ lj36g x'Fbf kfgLdf 3'n]/ /x]sf] clS;hg pkof]u 

eO{ :t/ sd x'G5 o;n] ubf{ df5f / cGo hnr/x? dg{ ;S5g . 

5=	 kfgLdf gfO6«f]hgsf] dfqf a9\g] eP/ kfgLdf jg:kltx?sf] cTolws j[l4 eP/ ToxfFsf] 
kof{j/0fdf k|lts"n k|efj kg{ ;S5 . 

6=	 kfgLdf km:kmf]/;sf] dfqf cTolws ePdf z}jfn -Algae_ / 7"nf hnLo la?jfx¿sf] j[l4 
x'G5 h;n] ubf{ kfgLdf 3'ngzLn clS;hgsf] :t/ 36\5 o; k|lqmofnfO{ o'6«f]lkms]zg 

elgG5 . o:tf] cj:yfdf z}jfnx?df km"n km'Ng yfNb5 h;af6 PNun 6lS;g -ljif_ 

lg:sG5 h;n] dflg; / kz' b'a}sf] :jf:Yodf xfgL k'¥ofpF5 . 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg
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7=	 7"nf aFu'/ kmfd{x¿df dn Joj:yfkg ubf{ xfO8«f]hg ;NkmfO8 Uof; pT;h{g x'G5, o; 
Uof;sf] k|efjn] k|foM dflg;x¿df ?3f, vf]sL / km\n" h:t} nIf0fx¿ lgDTofpF5 . ;fF; lng] 
xfjfdf o; Uof;sf] pRr dfqf x'g uPdf dflg;sf] dl:tisdf ;d]t Iflt k'¥ofpg ;S5 . 

kz' dnd"qsf] ;d'lrt Joj:yfkg 
ufO{j:t'sf] uf]a/df kRg g;s]sf 3fF;, gn, k/fn / bfgfsf] cjz]ifx?sf ;fy} vlgh 
kbfy{x? klg k|z:t dfqfdf kfOG5g . uf]a/df ;/b/ lr:ofg && k|ltzt, h}ljs kbfy{ @) 
k|ltzt, gfO6«f]hg )=#@, km:kmf]/; )=!$, kf]6fz )=# / SoflN;od )=$ k|ltzt x'G5 . ufO{e}+;L 

kmfd{x?df cTolws dfqfdf uf]a/ pTkfbg x'G5 h;sf] lbuf] Joj:yfkg ug{ 7"nf] r'gf}tL 
x'G5 . uf]a/sf] plrt k|aGw ug{ g;Sbf jftfj/0f k|b"if0f x'g], 3fd / kfgLsf] k|efjn] uf]a/ / 
d"qdf ePsf vfBtTjx? gi6 eP/ hfg] / xl/tu[x Uof; a9L pT;h{g eP/ tfkdfg j[l4df 

;xof]u k'¥ofpF5 . To;f] x'gfn] ufO{j:t'sf] uf]7 / j/k/af6 dnd"q, ;f]Q/, ar]v'r]sf 3fF; 
/ cfxf/f cflb lbgsf] b'O{ k6s /fd|/L ;kmf u/L cfGtl/s k/hLjL / lem+ufx¿sf] hLjg rqm 

k"/f x'g glbg lbgx"F dn y'kfg]{ 7fFpdf k'¥ofO{ ;fgf kz'sf] kx'Fraf6 6f9f /fVg' kb{5 . kmfd{df 
;/;kmfO{sf] sdL ePdf cTolws lemFuf nfUg] / b'u{Gw km}lng] eO{ jftfj/0f k|b"lift x'G5 . uf]a/ 
/ d"qsf] plrt k|aGw gul/Pdf jiff{sf] e]nn] dndf ePsf] gfO6«f]hg, km:kmf]/; / kf]6fz 

tTjx?nfO{ aufP/ vf]nf, Ogf/ jf e"ldut kfgLdf ld;fO{ kfgLdf k|b"if0f km}nfpF5 . 

uf]7af6 lbgx" ;Fsng ul/g] 7f]; uf]a/nfO{ uf]7af6 sl/a #) ld6/ 6f9f x'g] u/L ;dy/ 
e'O{+dfly y'kf/]/ jf vf8n agfO{ e08f/0f ug{ ;lsG5 . ufO{af6 ;/b/ b}lgs !) lsnf] / 

e}+;Laf6 !@ lsnf] uf]a/ pTkfbg x'G5 eg] sf]/]nL / yf]/] kf8Lx?af6 o;sf] sl/a cfwf hlt 
pTkfbg x'G5 -tflnsf @_ . o;} u/L Ps 3g ld6/ 7fFpdf ;/b/ *)) lsnf] cfnf] uf]a/ 

c6fpg] x'Fbf o; cfwf/df dn vf8nsf] cfsf/ to ug{' kb{5 . 

uf]7af6 7f]; uf]a/nfO{ 7]nfuf8f / a]Nrfsf] d2tn] ;Fsng u/L dn y'kfg]{ 7fFp;Dd k'¥ofO{ 

k/Dk/fut ljlwdf cfjZos ;'wf/ u/L lgDg cg';f/ u'0f:t/Lo uf]7]dn jf sDkf]i6 dn agfpg 
;lsG5 . o;sf] cltl/Qm cfw'lgs k|ljlw ckgfO{ afof]Uof; jf eld{sDkf]i6 pTkfbg klg ug{ 

;lsG5 .  

!= uf]7]dn -Farm Yard Manure_ pTkfbg 
uf]7]dn tof/ ug{ rflxg] ljleGg 36sx?df uf]a/, kz'sf] d'q, k|of]u ePsf] ;f]Q/ / afFsL ePsf 

3fF;, gn, k/fnsf cFz x'G5g . uf]7]dn agfpg hldgsf] ;txdf jf vf8n agfP/ jf sd 
ulx/f] vf8ndf uf]a/ y'kf/]/ s'xfpg' kb{5 . vf8n agfpFbf uf]nfsf/ jf nfDrf] cfsf/sf] -6«]Gr_ 
agfpg ;lsG5 . 6«]Gr vf8n agfpFbf Ps ld6/ ulx/f], 8]9 ld6/ rfVnf] / kflnPsf ufO{j:t'sf] 

;FVof cg';f/ vf8nsf] nDafO{ /fVg ;lsG5 . uf]a/ /fVgsf nflu vf8nsf] Ps 5]paf6 @ 
ld6/ nfdf] v08 5'6\ofO{ afF;n] af/]/ ;f]Q/, v]/ uPsf 3fF;, k/fn cflb o; v08df Ps 
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kmL6 hlt afSnf] x'g] u/L cf]5\ofO{ 
To;dfly 7f]; uf]a/ / aLr– aLr df 
;f]Q/, k/fn, 3fF;x?sf] tx y'kfb}{ 
hfg' k5{  . uf]a/sf] y'k|f] hldgsf] 

;txeGbf ^) ;]=ld= dfly;Dd k'u]kl5 
sfnf] kf]lnlygn] 5f]kL !) ;]=ld= hlt 
df6f]n] k'g{' k5{ . o;kl5 vf8nsf] 
csf]{ 5]paf6 @ ld6/ nfdf] v08nfO{ 

klxnf] v08df h:t} 5'6\ofO{ uf]a/, 
;f]Q/ cflb y'kfb}{ el/Pkl5 Pjd\ 

/Lltn] Knfl:6sn] 5f]k]/ df6f]n] k'g{' k5{ . 

6«]Gr vf8nsf] k|To]s v08sf] cfotg -@=)X!=% X !=% _ Ö $=% 3gld6/ x'G5  . Ps 3g 

ld6/ 7fFpdf ;/b/ *)) lsnf] uf]a/ c6fpg] x'Fbf k|To]s v08df ;/b/ #^)) lsnf] tfhf 
uf]a/ c6fpF5, h'g !@ j6f kz'j:t'sf] uf]a/ y'kfbf{ sl/a Ps dlxgfdf el/G5 . vf8nsf] x/]s 
v08nfO{ Knfl:6s / df6f]n] 5f]kL aGb u/]sf] $ dlxgfkl5 dn k"0f{tof lj36g eP/ uf]7]dn 

-FYM_ tof/ x'G5 . o;/L uf]a/, ;f]Q/ / kz'd"qnfO{ 3fd, kfgLaf6 arfO{ /fd|f];Fu s'xfOPsf] 
uf]7]dn pRr u'0f:t/Lo x'G5, h;df ;/b/ !=) b]lv !=% k|ltzt gfO6«f]hg kfOG5, hals 

k/Dk/fut tl/sfn] agfPsf] uf]7]dndf eg] sl/a )=% b]lv )=* k|ltz dfq gfO6«f]hg x'G5 . 

7"nf Jofj;flos kmfd{x?df uf]a/ y'kfg{ Dofg'c/ Kn]6kmd{sf] k|of]u ul/G5 h;sf] tLglt/ $ 
b]lv % kmL6 cUnf] kvf{n nufO{ Ps tkm{ v'nf /flvG5 . o;sf] e'O{+nfO{ l;d]G6 s+qmL6n] kSsL 

agfP/ b}lgs ?kdf 7f]; uf]a/nfO{ e'O{+df y'kfg]{ ul/G5 h;nfO{ cfjZostf cg';f/ k|To]s 
@ ;ftfdf 6«ofS6/df ePsf] as]6 nf]8/åf/f dnsf] y'k|f] kfl/G5 . o;df P/f]las lj36g x'g] 
ePsf]n] ldy]g Uof; pTkGg x'Fb}g / uf]7]dn ;'Vvf cj:yfdf x'G5 . o;dfly 5xf/Lsf] k|aGw 

ug{ h?/L x'G5 cGoyf vfB tTjx? gf]S;fg eP/ v]/ hfG5g -lrq ^_ . 

v]taf/Ldf xd]zf /fd|/L s'lxPsf] dnsf] k|of]u ug{'k5{ cGoyf xfgLsf/s sL/fx¿sf] c08f, nfef{ 
/ ;"IdhLjf0f'x¿n] klg gs'x]sf] dn;Fu} v]taf/Ldf k'uL afnLnfO{ xfgL k'¥ofpg ;S5 . /fd|/L 
s'lxPsf] dn b'u{Gw/lxt, ;'Vvf, a'a{'/fpFbf], xn'sf / v}/f] /+usf] x'g'sf ;fy} ;Fqmd0faf6 klg 

d'Qm x'G5 . 

Jofj;flos kz'kfng ul/Psf] uf]7 ;/;kmfO{ ul/Psf] kfgL, uf]a/ / lk;fa ldl;Psf] n]bf] 

dnnfO{ gfnLdf aufO{ ax'jifL{o 3fF;]afnL nufOPsf] af/Ldf ;f]em} xfNg] rng b]lvG5 . o;sf] 
;§f dnsf] n]bf], kfgL / kz'd"q ldl;Psf] t/n dnnfO{ gfnLdf aufP/ n]bf] dnsf] ?kdf 
e"ldut 6\of°Ldf s]xL lbg e08f/0f ug{ pko'Qm eP klg n]bf] dn kDkåf/f lgsfNg, 9'jfgL ug{ 

/ af/Ldf 5g{sf nflu d]zLg/L ;fwg / hgzlQm cfjZos x'g] ePsf]n] yk nufgL cfjZos 

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg

lrq ^ 5fgf d'gL uf]7]dn pTkfbg ul/Fb}
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x'G5 . 

uf]7]dnsf] u'0f:t/ ;'wf/sf pkfox? 
s= kz' d"q ;Fsng / pkof]u 
ufO{e}+;Ln] b}lgs ;/b/ ^ ln6/ hlt d"q pT;h{g ub{5g / kz'j:t'n] b}lgs pT;h{g ug]{ 
s"n gfO6«f]hgdWo] d"qdf ^) k|ltzt / uf]a/df $) k|ltzt gfO6«f]hg x'g] ub{5  . To;}n] 
uf]a/sf ;fy} kz'd"qnfO{ klg /fd|/L hf]ufpg' kb{5 . uf]7df ;f]Q/ /fVg] u/]df ;f]Q/df d"q 
;f]l:;g] x'Fbf d"qsf] ;b'kof]u x'g;S5 . ;f]Q/sf] k|of]u ug{ g;lsg] cj:yfdf uf]7sf] 5]pdf 

l;d]G6 6\of°L agfP/ jf Knfl:6s 8«ddf d"q hDdf ug{ ;lsG5 . dn vf8ndf kz'd"q hfg] 
k|aGw u/L To;df 3fF;, ;f]Q/ / emf/kftx¿ klg ld;fpg] xf] eg] uf]7]dn pTkfbg a9L x'g] / 
u'0f:t/df klg w]/} ;'wf/ x'G5 . 

k/Dk/fut uf]7x¿df lk;fasf] s]xL cFz ;f]Q/df ;f]l;P/ dn vf8ndf hfG5 eg] w]/}h;f] d"q 
au]/, ;'s]/ v]/ hfG5 . ;'wfl/Psf] uf]7df d"q ;°ngsf] nflu gfnL;Fu hf]l8Psf] l;d]G6sf] 
6\of°L agfpg] jf hldgdf Knfl:6s 8«d uf8]/ uf]7af6 kfOksf] dfWodaf6 kz'd"q lgoldt 

¿kdf hDdf x'g] k|aGw u/L jiff{sf] e]n / 3fdaf6 ;'/lIft ul/g' kb{5 . lk;fanfO{ emf]n dn 
jf h}ljs ljiffbLsf] ¿kdf k|of]u ug]{ xf] eg] Knfl:6ssf] 8«ddf ls0jg k|lqmof x'gsf nflu !% 

lbg;Dd 5f8g' k5{ o;kl5 d"qsf] ! efudf * efu kfgL ld;fO{ g/d la?jfx?df / $ efu 
kfgL ld;fO{ s8f e};s]sf] la?jfx?df 5g{' kb{5 . 

v= 3fd kfgLaf6 dnnfO{ hf]ufpg]
uf]7]dnsf] vf8n / y'k|f]dfly 5fk|f] agfO{ 3fd kfgLaf6 ;'/lIft /fv]/ gfO6«f]hg tTjnfO{ 

hf]ufpg' h?/L x'G5 cGoyf dndf ePsf vfBtTjx? kfgLdf au]/ jf xfjfdf p8]/ v]/ hfG5g 
eg] csf]{lt/ jftfj/0f k|b"if0f ;d]t lgDTofpF5 . uf]7]dnnfO{ v]taf/Ldf 5/]/ df6f]df t'?Gt} 

ld;fOPg eg] dndf ePsf] gfO6«f]hg xfjfdf p8]/ gf]S;fg x'G5  . Ps cWoogdf uf]7]dn 

df6f]df gld;fpFbf dn 5/]sf] #^ 306fdf @#Ü / & lbgdf #^Ü gfO6«f]hg p8]/ v]/ uPsf] 
kfOPsf] 5 . 

u= uf]a/dn l56} lj36g u/fpg]
/fd|f];Fu s'lxPkl5 dfq uf]a/dndf /x]sf vfBtTjx¿nfO{ afnL la¿jfn] pkof]u ug{ ;S5g . lr;f] 

xfjfkfgLdf uf]7]dn /fd|/L lj36g x'g a9L ;do nfUg] / k"0f{ ?kn] gkfs]s} uf]7]dn k|of]u 
ugf{n] afnL la?jfn] vfBtTj t'?Gt} lng kfpFb}gg\ / af/Ldf v'd|] ls/f, wld/f tyf /ftf] 
sldnfsf] ;d:of b]vf kb{5 . To;}n] /fd|/L kfs]sf] uf]7]dn dfq k|of]u ug{' kb{5 . dnnfO{ 
l56f] s'xfpgsf nflu uf]7]dnsf] y'k|f] jf vf8nnfO{ sfnf] Knfl:6sn] /fd|/L 5f]k]/ df6f]n] 
k'g{' kb{5 cyjf k|efjsf/L ;"Id hLjf0f'sf] k|of]u -Effective Microorganism –EM_ ug{' 

kb{5 . o;sf;fy} dndf lr:ofgsf] dfqf sd ePdf dnsf] y'k|f] jf vf8ndf kfgL 5s{g' 
kb{5 . 
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@= sDkf]i6 dn pTkfbg  
ufO{j:t'sf] uf]a/ tyf d"q, ;f]Q/, emf/kft, 3fF; tyf af]6 la?jfsf ljleGg efux¿nfO{ s'xfP/ 
tof/ kfl/Psf] k|fËfl/s dnnfO{ sDkf]i6 dn elgG5 . bL3sf{nLg ?kdf df6f]sf] pj{/f zlQmdf 

;'wf/ ug{df sDkf]i6 dnn] clt dxTjk"0f{ e"ldsf lgjf{x ub{5 . k|fs[lts cj:yfdf k|fËfl/s 
kbfy{x¿sf] lj36g lqmofdf ;do a9L nfUg] x'G5 t/ cg's"n cj:yf agfO{ lbbf sDkf]i6 
dn l56} tof/ x'g ;S5 . sDkf]i6 dn agfpg k|of]u ul/g] ;fdu|Lx¿df gfO6«f]hgsf] dfqf 

a9L x'g] jg:kltx¿ h:t} bnxg afnLsf pk–pTkfbgx? ePdf l56f] s'lxg] eO{ a9L dlnnf] 
dn pTkfbg x'G5 eg] sfa{gsf] dfqf a9L x'g] ;fdu|Lx? h:t} ds}sf] 9f]8, gn, k/fn cflb 
lj36g x'g nfdf] ;do nfUg] / tLaf6 pTkflbt dn klg sd dlnnf] x'G5 . o; k|sf/ h'g 

;fdu|Ldf sfa{g / gfO6«f]hgsf] cg'kft -C:N Ratio_ sl/a #)M! x'G5 To:tf j:t'x¿ ;lhn} 
/ l56} lj3l6t x'g] u5{g . 

sDkf]i6 dn agfpg c;n ;fdu|Lx?df bnxg afnLsf cjz]ifx¿ h:t} l;dL, af]8L, uxt, 

e6df;, df;, v];/L, d';'/f], 9}+rf, ;gO{sf ;fy} slnnf emf/kft, hns'DeL, c;'/f], tLt]kftL, 
lv/f]{, agdf/f, lrnfpg], plQ;, e6df;x?sf kftx¿ kb{5g . o;sf ;fy} kz' dnd"q klg 
c;n ;fdu|L x'g h;n] sDkf]i6 aGg] k|lqmofdf hf]/gsf] sfd ub{5g . sd;n ;fdu|Lx?sf] 

ju{df ds}sf] 9f]8, e';, sf7sf] w"nf], ux'Fsf] gn, k/fn OToflb kb{5g h;df sfa{gsf] dfqf 
a9L / gfO6«f]hgsf] dfqf sd x'g] ub{5 . 

sDkf]i6 dn agfpg hf]/gsf] k|of]u 
k|fËfl/s kbfy{sf] lj36g ;"Id hLjf0f'x¿åf/f x'g] ePsf]n] ltgLx?sf] ;+Vof j[l4 x'g ;xof]u 
k'Ug] vfnsf ;fdu|Lx¿sf] k|of]u ubf{ lj36g lqmof l56f] x'G5 / To:tf j:t'nfO{ hf]/g 

elgG5 . hf]/gx¿df uf]a/ / kz'd"qsf] 3f]n, uf]a/Uof;af6 lg:s]sf] n]bf], kfs]sf] jf cfwf 
kfs]sf] uf]7]dnsf] 3f]n, k'/fgf] sDkf]i6 vf8nsf] df6f], jgsf] df6f], kf]v/Lsf] df6f], O=Pd= 

(Effective Microorganisms) cflb kb{5g . To:t} r'g, v/fgL, o'l/of dn, xf8sf] w"nf] cflb 
klg hf]/gsf ¿kdf k|of]u x'G5 . oL j:t'x¿df ;"Id hLjf0f'x¿ x'Fb}gg t/ h}ljs ;fdu|Lx?nfO{ 
unfpg / ;"Id hLjf0f'x¿sf] cfxf/fsf] ?kdf k|of]u eO{ sDkf]i6 dn aGgdf ;xof]u k'¥ofpF5g . 

sDkf]i6 dn agfpg] tl/sf
uf]nf] jf 6«]Gr cfsf/sf] vf8n, cw{vf8n jf ;dy/ hldgdf y'kf/]/ sDkf]i6 dn agfpg 
;lsG5 . 

vfN8f]df sDkf]i6 agfpg] tl/sfM of] ljlw ;'Vvf df};ddf sRrf ;fdu|Ldf lr:ofg sd 
ePsf] a]nf pko'Qm x'G5 . sDkf]i6 dnsf] vf8n Ps ld6/ ulx/f] 8]9 ld6/ rf}8f / nDafO{ 
cfjZostfg';f/ /fVg ;lsG5 . Ps 3g ld6/df sl/a &)) lsnf] dn c6fpg] lx;fan] sDkf]i6 

dnsf] cfjZostfg';f/ vf8nsf] nDafO{ to ug{' kb{5 . sDkf]i6 vf8ndf ;fdu|Lx?nfO{ tx 
agfO{ /fVbf k|To]s txdfly hf]/gsf ;fdu|Lx? yKb} hfg' kb{5 . 
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cw{vf8ndf sDkf]i6 agfpg] ljlwM o; ljlwdf sd ulx/f] -sl/a %) ;]=ld= ulx/f]_ vf8ndf 
sDkf]i6 tof/ ul/G5 . sd ulx/fO{d} kfgL e]l6g] 7fFpdf of] ljlw pkof]uL x'G5 . 

y'k|f]df sDkf]i6 agfpg] tl/sfM of] tl/sf pRr kxf8L If]qdf pkof]u ul/G5 . vf; u/L jiff{sf] 
;dodf sDkf]i6 agfpFbf jf ;fdu|Ldf a9L lr:ofg ePsf] a]nf of] tl/sf pko'Qm x'G5 . o;/L 

tof/ kfl/g] y'k|f]sf] pmFrfO{ !=% ld6/;Dd /flvG5 . ufO{j:t'sf] dnd"q, uf]7sf] ;f]t/, s'v'/fsf] 
;'nL, kft kltË/, v]taf/Laf6 lg:s]sf emf/kft, e6df;, l;dL, af]8L cflbsf] ‰ofª\ tyf 9}Frf 

/ ds}sf 8fF9 tyf kft cflb sDkf]i6 dn agfpFg k|of]u ug{ ;lsG5 . 

yy sDkf]i6 agfpg k|of]u ul/g] j:t'x¿nfO{ ;;fgf 6'qmf agfO{ sf6\g' k5{ o;f] ugf{n] 
lj36g lqmof l56f] x'G5 . 

yy ;fdu|Lx?df pko'Qm dfqfdf lr:ofg x'g' kb{5, lr:ofg sd ePdf kfgL 5s{g' k5{ / 
w]/} cf]l;nf] j:t'x¿ ePdf ;'Vvf j:t';Fu ld;fP/ /fVg] / !) OGr hlt afSnf] ePkl5 
To;dfly hf]/g ;fdu|L /fVg' kb{5 . 

yy udL{ df};ddf cfb|tf sd x'gfn] jfikLs/0f a9L x'G5 To;}n] jfikLs/0f sd ug{ sDkf]i6 
dn 5xf/Ldf agfpg' kb{5 . 

yy sDkf]i6sf] y'k|f] dfly ufO{j:t'sf] d"q / uf]a/sf] n]bf]nfO{ 5s{+bf ;'Vvf j:t'x¿sf] lj36g 
sfo{df ;xof]u x'G5 . 

yy vf8n el/;s]kl5 sfnf] Knfl:6sn] 9fs]/ / To; dfly df6f]n] 5f]lklbg' kb{5 . 
yy dn l56f] tof/ ug{ vfN8f]÷y'k|f]df /flvPsf ;fdu|LnfO{ Ps dlxgfkl5 kN6fpg' 

k5{ . o;sf] p2]Zo vf8ndf xfjfsf] ;~rf/ x'g, ;"Id hLjf0f'nfO{ gofFF ;fdu|L pknAw 
u/fpg, y'k|f] leqsf] tfkdfg lgoGq0f ug{, lr:ofgsf] cj:yf x]g{ / lj36g gePsf 

h}ljs kbfy{nfO{ y'k|f] leq kfg]{ /x]sf] x'G5 . 

sDkf]i6 dn aGg] k|lqmof tLg r/0fdf ;DkGg x'G5
s= tfkdfg a9\g] r/0f -Heat Phase_
klxnf] r/0fdf sDkf]i6sf] y'k|f] :yfkgf u/]sf] tLg lbgdf y'k|f]sf] aLr efudf tfkdfg a9\b} uP/ 
^) b]lv &) l8u|L ;]lN;o;;Dd k'Ub5 . k|foM @ b]lv # dlxgf;Dd oxL cj:yfdf /xG5 . ;"Id 
hLjf0f'åf/f h}ljs j:t'x¿ lj36g ul/Fbf tfk zlQm pTkGg x'G5 / tfkn] ubf{ /f]uf0f'x?, ls/f, 
emf/kftsf] h/fx¿ / lapnfO{ gi6 kf/L lbG5 . tfkdfg sd x'Fbf sDkf]i6af6 b'u{Gw cfpF5 / 
y'k|f]df clS;hg cfk"lt{ sd ePsf] ;+s]t lbG5 . ;"IdhLjf0f'sf] j[l4 / ljsf;sf] nflu kof{Kt 
dfqfdf clS;hg / cfb|tf x'g' kb{5 . 

v= tfkdfg 36\g] r/0f -Cooling Phase_
;"Id hLjf0f'åf/f jfg:klts kbfy{x¿sf] lj36g e};s]kl5 sDkf]6 y'k|f]sf] tfkdfg la:tf/} 36\b} 
@%–$% l8u|L ;]lN;o;;Dd tn em5{ . o; r/0fdf 9';Lsf] ultljlw a9\5 / gn, k/fn, /];fbf/ 

kbfy{ / sfi7Lo kbfy{sf] lj36g z'? x'G5 . o; r/0fdf y'k|f]sf] tfkdfg a9\b}g . 
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u= kl/kSjtf r/0f -Maturation Phase_ 
o; r/0fdf u8\of}nf / cGo ;"IdhLjf0f'x¿sf nflu sDkf]i6 y'k|f]sf] jftfj/0f cg's"n x'G5 . olt 
a]nf dndf ePsf vfBtTjx¿ vlgh tTjx¿df ?kfGtl/t x'G5g  . o; r/0fsf] cGTodf 
s'xfpg /fv]sf] h}ljs kbfy{sf] dfqf sl/a %) k|ltzt dfq afFsL x'G5 / sDkf]i6 dn tof/ 

x'G5 . tof/L dn v}/f] jf sfnf] /+udf kl/0ft x'G5 h;af6 dlnnf] df6f]sf] uGw cfpF5 . 

eld{sDkf]i6 dn pTkfbg -Vermi–composting_ 
u8\of}nf df6f]df a:g dg k/fpg] Pp6f peolnËL ldqhLj xf] h;n] s'lxPsf] jf kmf]xf]/ h}ljs 

j:t' vfP/ afnL la?jfnfO{ rflxg] vfBtTjx? ePsf] dn lgisf;g ub{5 . uF8\of}nfsf] kfrg 
k|0ffnLdf x'g] ljz]if OGhfOd / ;"Id hLjf0f'sf] d2tn] ;;fgf bfg]bf/ kbfy{sf] ?kdf lai6f 
-Cast_ lj;h{g ub{5 h;nfO{ æeld{sDkf]i6Æ elgG5 . o;/L pTkflbt dndf cfjZos tTjx¿sf] 
dfqf ;Gt'lnt x'gfn] ;a} lsl;dsf] af]6 la?jf tyf afnL pTkfbgdf j[l4 ug{'sf ;fy} df6f]sf] 
ef}lts / /f;folgs ;F/rgfdf ;'wf/ ug]{ kfOPsf] 5 . ;fy} eld{sDkf]i6df cGo sDkf]i6sf] 

t'ngfdf gfO6«f]hg, km:kmf]/;, kf]6fz -N, P, K_ sf] dfqf # b]lv $ u'0ff a9L x'g] ub{5 . oxfF 
kfOg] u8\of}nfsf ;of}+ hftx?dWo] cfOl;lgofF kmf]l68f -Eisenia foetida_ / o"l8«n; o"lhgL 
-Eudrillus euginea_ hftn] () k|ltzt k|f+ufl/s kbfy{ / !) k|ltzt df6f] vfG5g / df6f]sf] 

dflyNnf] ;txdf a:g] ePsfn] eld{sDkf]i6 agfpgsf nflu pko'Qm x'G5g . 

eld{sDkf]li6Ë ljlw
!= y'k|f] kfg]{ ljlw -Heap Method_ 
o;sf]nflu ;'Vvf tyf kfgL ghDg] xfjfbf/ 5xf/L ePsf] 7fFp k|of]u ug{' kb{5 . eld{sDkf]i6 
dnsf nflu rflxg] ;fdu|Lx?df uf]a/ ^) efu, sf6]/ 6'qmf kf/]sf] 3fF; @) efu / k/fn jf 
5\afnL !) efu ld;fO{ kfgLn] lehfP/ y'k|f] agfO{G5 . u8\of}nfsf] j[l4 tyf u8\of}n] dn agfpg 

/flvg] oL k|fËfl/s kbfy{nfO{ a]l8Ë elgG5 . o; y'k|f]sf] tfkdfg s]xL lbgdf ^) b]lv ^% 
l8u|L ;]lN;o;;Dd k'Ub5 h;n] k|fËfl/s j:t'x¿ g/d x'G5g / o;df /x]sf hLjf0f' / ls/f 

gi6 x'G5g . s]xL ;dokl5 y'k|f] la:tf/} ;]nfpF5 To;kl5 y'k|f]df @)) j6f u8\of}nf k|lt 3g 

kmL6sf] b/n] /fVg'k5{ . u8\of}nfn] k|fËfl/s kbfy{x¿ vfP/ $% b]lv ^) lbgdf ltgsf] ;+Vof 
a9]/ ^)) k|lt 3gkmL6 x'g k'Ub5 / s'n sRrf kbfy{ k|of]u ePsf] kl/df0fsf] &% k|ltzt hlt 

eld{sDkf]i6 tof/ x'G5 . 

@= vf8n ljlw -Pit Method_ 
vf8n vg]/ eld{sDkf]i6 agfpFbf !) kmL6 nDafO{, ^ kmL6 rf}8fO{ / @ kmL6 ulx/fOsf] vf8n 
vGg'k5{ . vf8ndf %) k|ltzt ufO{j:t'sf] dn / emf/kft, k/fn, 5\jfnL ld;fO{ v's'nf] kf/]/ 
a]l8Ë agfpg'k5{ . a]l8Ë df @)) j6f u8\of}nf k|lt 3g kmL6sf] b/n] y'k|f]df agfP h:t} 
/fVg'k5{ . u8\of}nf df6f] d'gL a:g] ePsf]n] a]l8Ësf] ulx/fO{ @ kmL6 eGbf a9L ePdf xfjfsf] 
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cfjfudg sd eP/ u8\of}nf lg:;fl;G5g t/ vf8nsf] nDafO{ / rf}8fO{ a]l8Ësf] ;fdu|Lsf] 
pknAwtf cg';f/ 36L a9L /fVg ;lsG5 . 

#= 6+sL ljlw -Tank Method_ 
vf8n tl/sfdf h:t} !) kmL6 nDafO{, ^ kmL6 rf}8fO{ / @ jf # kmL6 pmrfO{sf] 6+sL agfP/ 

lkwFdf OF§f tyf 9'Ëf /fVg' k5{ . lkFwdf un]sf] uf]a/ / To;dfly clnslt un]s} h}ljs j:t'x¿ 
/fVg'k5{ . y'k|f] tyf vf8n tl/sfdf h:t} @)) j6f u8\of}nf k|lt 3g kmL6sf] b/n] jf @ b]lv 

# lsnf] u8\of}nf k|lt 6gsf] b/n] 5f]l8lbg'k5{ . r/fr'?+uLaf6 u8\of}nfnfO{ arfpg tf/sf] 
hfnL jf afF;sf] hfnLn] dflyaf6 5f]Kg'k5{ . a]l8Ëdf ^) b]lv &) k|ltzt;Dd lr:ofg sfod 
/fVgsf] nflu b}lgs kfgL 5s{g'k5{ . sDkf]i6 dn agfpg /flvPsf] ;fdu|L () k|ltzt;Dd 
s'lxPkl5 kfgL 5s{g aGb ug{'k5{ . To;kl5 sDkf]i6 dnnfO{ tx txdf lgsfnL Ps 7fFpdf 

y'kf/L u8\of}nfnfO{ rfNgLdf rfn]/ 5'6\ofpg'k5{  . o;/L 5'6\ofPsf] u8\of}nfnfO{ km]l/ csf]{ 

a]l8Ë ;fdu|L ePsf] 6+sLdf /fVg] / rfn]/ cfPsf] sDkf]i6 dnnfO{ s]xL ;do lkmhfP/ ;'Vvf 

kf/L Kofls+u ug{' k5{ . 

eld{sDkf]i6 agfpFbf ljrf/ ug{' kg]{ kIf 
yy eld{sDkf]i6 agfpg cfOl;lgofF kmLl68f / o'l8«n; o'lhgL hftsf u8\of}nf dfq k|of]u 

ug{'k5{ . :yfgLo hftsf u8\of}nfaf6 sDkf]i6 dn agfpg pko'Qm x'Fb}g . 

yy a]l8Ë agfpg k/fn, 5\afnL, 3fF;, uf]a/, uf]a/sf] n]bf], sfuhsf 6'qmf dfq k|of]u 

ug{'k5{ . 

yy a]l8Ë agfpgsf] nflu vfB kbfy{x¿, Knfli6s, l;;f tyf wft'sf] 6'qmf6fqmL , ;'tL{sf] 

kft, ltt]kftL, c08fsf] af]qmf, x•Lsf] 6'qmf6fqmL, Knfl:6s, /;fog, sL6gfzs cflbaf6 
h}ljs ;fdu|L d'Qm x'g'k5{ . 

yy u8\of}nfnfO{ r/fr'?+uL, sldnf / d';faf6 arfpg' k5{ . 

yy dn aGg] k|s[of k"/f x'gf;fy eld{sDkf]i6 / u8\of}nfx?nfO{ csf]{ a]l8Ëdf /fVg'k5{ . 

yy a]l8Ëdf lr:ofg #) b]lv $) k|ltzt rflxg] x'gfn] x/]s lbg kfgL 5sL{ /xg'k5{ . 

yy uF8\of}nf df6f]df k:g g;sf]; eGgsf nflu eld{a]8 /flvPsf] e'OFnfO{ kSsL jf vfFb]/ 
7f]; agfpg' k5{ . 

yy a]l8Ëdf a9L udL{ x'g glbg ufO{j:t'sf] !%–@) lbg k'/fgf] uf]a/ k|of]u ug{'k5{ . 

yy uF8\of}nfsf] j[l4 / ljsf;sf nflu eld{a]8df kof{Kt xfjfsf] ;Frf/ / tfkdfg @) b]lv 

@% l8u|L ;]lN;o; x'g] k|aGw ug{'k5{ . o;eGbf sd jf a9L tfkqmd eof] eg] uF8\of}nfn] 
;xg g;sL cfkm"–cfkm" u8'Ns]/ a:5g / k|z:t sf]s"gx¿ agfpF5g / Pp6f sf]s"gaf6 
@ b]lv $ j6f;Dd aRrf lg:sG5g . 
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eld{sDkf]i6sf] kmfObfx¿ 
yy ;fwf/0f sDkf]i6 dn eGbf of] dn a9L dlnnf], uGwxLg, a'/a'/fpFbf] / sfnf] /Ësf] 

x'G5 . 

yy o;df pkof]uL hLjf0f'sf] ;+Vof a9L x'G5 / o;sf] k|of]un] df6f]sf] /f;folgs tyf 
ef}lts u'0fx¿df ;'wf/ x'g] eP/ df6f]sf] pj{/f zlQmdf j[l4 x'G5 . 

yy ;fwf/0f sDkf]i6 dndf eGbf o;af6 d'Vo vfBtTjx¿sf] ;fy} ;"IdtTjx¿, le6fldg, 

xdf]{g, PlG6afof]l6s / OGhfOd cflb afnLgfnLnfO{ pknAw x'G5 . 
yy o; dnsf] k|of]un] df6f]df xfgLsf/s sL/fx¿sf] ;+Vof sd x'g'sf ;fy} /f]uf0f'sf] ;+Vof 

klg sd agfpF5 . 

yy o; dndf uF8\of}nfsf] km'n klg x'g] ePsf]n] df6f]df uF8\of}nfsf] ;+Vof / pgLx?sf] 
lqmofsnfk a9\5 . 

yy o; dndf ljiffn' tTj tyf cgfjZos lapx? x'Fb}+gg . 
yy o;df kfgL c8\ofpg] Ifdtf a9L x'g] ePsf]n] o;sf] k|of]un] e"Ifo sd x'G5 . 

yy v]tLkftL / 3/]n' kmf]x/ j:t'af6 dn agfOg] x'Fbf jftfj/0fnfO{ :jR5 /fVg ;lsG5 . 

g]kfnsf] ;Gbe{df jfof]Uof; pTkfbgsf] dxTj, cEof; / ;Defjgf 
3/fo;L ;j]{If0f @)!& cg';f/ g]kfndf %@=$Ü 3/kl/jf/n] cem} klg vfgf ksfpg] k|fylds 
OGwgsf] ¿kdf bfp/fsf] k|of]u ug]{ u/]sf 5g eg], ##=!Ü 3/kl/jf/ PnkL Uof;df lge{/ 
5g . *=%Ü 3/kl/jf/n] uf]a/sf] u'OF7f k|of]u ug]{ / #=!Ü n] afof]Uof;sf] k|of]u ub{5g eg] 

@=(Ü 3/kl/jf/n] cGo OGwgsf] k|of]u ub{5g . :jR5 / gjLs/0fLo pmhf{sf] Go"gtd k|of]u / 
k/Dk/fut OGwgsf] ?kdf bfp/f, dl6t]n, u'OF7f / afnL gfnLsf] pkpTkfbgnfO{ vfgf ksfpg] 

pmhf{sf] ?kdf k|of]u x'gfn] jfo'd08ndf xl/tu[x Uof;x?sf] pT;h{gdf j[l4eO{ k[YjLsf] 
tfkdfgdf j[l4 / hnjfo' kl/jt{gsf] hf]lvd a9fPsf] 5 . 

g]kfndf gjLs/0fLo pmhf{ k|ljlwdWo] afof]Uof;sf] Oltxf; nfdf] 5 / o;n] jftfj/0f ;+/If0f 

Pj+ cfofltt OGwg dflysf] lge{/tfnfO{ sd ug{df ;xof]u k'¥ofPsf] 5 . clxn];Dd g]kfndf 
$#!,^@( eGbf a9L 3/fo;L afof]Uof; KnfG6, #@! ;+:yfut / !,*!@ ;fd'bflos afof]Uof; 
KnfG6 :yfkgf ePsf 5g . g]kfndf afof]Uof; k|ljlw lgs} nf]slk|o eO{ g]b/Nof08 / hd{gLsf] 

cfly{s ;xof]udf ;~rflnt afof]Uof; k|jw{g sfo{qmd -laP;kL_ cGtu{t @ nfv ^* xhf/ 
KnfG6 h8fg ul/Psf] lyof] . afFsL ! nfv %* xhf/ kl5Nnf ;f9] & jif{df h8fg ePsf] 

j}slNks pmhf{ k|jw{g s]Gb|sf] tYof°n] hgfpF5 . 

xfn vfgf ksfpg] PnkL Uof; jflif{s sl/a # s/f]8 yfg l;lnG8/ a/fa/ cfoft eO/x]sf] 

5, h;sf] nflu ? #^ ca{ eGbf a9L j}b]lzs d'b|f e'QmfgL x'G5 . o;n] vfgf ksfpgdf k|of]u 
x'g] s"n pmhf{sf] nueu ## k|ltzt lx:;f cf]u6]sf] 5 . o;sf] dfudf jif]{gL @$ k|ltztn] 
j[l4 x'g] u/]sf] 5 . 
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g]kfnsf] 3/kfn'jf kz'kG5Lsf] ;FVof / jif]{lg pTkfbg x'g] kz' dnd"qsf] kl/df0f tyf 
Jofj;flos kz'kfngdf eO{/x]sf] j[l4nfO{ b[li6ut ubf{ jfof]Uof; KnfG6x?sf] Jofks pkof]u 
ug{ kof{j/0fLo / cfly{s b'a} lx;fan] pko'Qm / nfebfos x'g] b]lvG5 .  

u|fdL0f s[ifsn] kfn]sf kz'j:t'sf] uf]a/af6 ;~rflnt Pp6f KnfG6n] jif]{gL ! eGbf a9L ?v 

hf]ufpg] u/]sf] / !=&% 6g n]bf] dn pTkfbg ub{5 h:n] /f;folgs dnsf] dfunfO{ sd 
ug{df d2t u/]sf] 5  . o;sf cltl/Qm Pp6f afof]Uof; KnfG6n] jflif{s &=$ 6g xl/tu[x 

Uof; pT;h{gnfO{ 36fP/ kof{j/0f hf]ufpgdf e"ldsf lgjf{x u/]sf] 5 . xfn} zx/L If]qsf 
nflu 3/fo;L xf]d afof]Uof; elgg] 8fOh]:6/sf] Oh/fonL df]8]n klg rrf{df 5g h:n] 
3/fo;L kmf]xf]/sf] pkof]u u/L efG;fdf cfjZos OGwg cfk"lt{ ub{5 / jif{el/df ^ 6g sfa{g 
8fOcS;fO8 pT;h{gnfO{ 36fpg] sfd ub{5 . 

3/ tyf pBf]u / snsf/vfgfaf6 lg:sg] kmf]xf]/sf] juL{s/0f u/L 5'6\ofpg] k|aGw gx'Fbf h}ljs 
kmf]xf]/nfO{ afof]Uof; pTkfbgdf k|of]u ug{ ;lsPsf] 5}g . jftfj/0fljbx?sf] egfO{ cg';f/ 
b]ze/sf ufpFkflnsfb]lv dxfgu/kflnsf;Ddn] kmf]xf]/sf] juL{s/0f u/]/ h}ljs kmf]xf]/sf] dfqf 

5'6\ofpg ;Sg] xf] eg] cfoft x'g] PnkL Uof;sf] dfqfnfO{ pNn]Vo dfqfdf lj:yfkg x'g] u/L 
afof]Uof; pTkfbg ug{ ;Dej x'g ;S5 . 

ljutsf jif{x?df u|fdL0f If]qdf vfgf ksfpg tyf pHofnf]sf nflu ;;fgf afof]Uof; 

3/fo;L k|of]hgsf nflu rf/–5 3g ld6/ Ifdtfsf afof]Uof; KnfG6x? nf]slk|o ePsf]df 
ca 7"nf Ifdtfsf afof]Uof; KnfG6 h8fg u/L vfgf ksfpg] Uof;, ljB't / h}ljs dn 

pTkfbgdf ;kmntf xfl;n ePsf] 5 . clxn] ;x/L If]qdf pTkfbg x'g] kmf]xf]/sf] pkof]u u/]/ 
Compressed Natural Gas -CNG_ pTkfbg u/L l;lnG8/df e/]/ laqmL ljt/0f ug]{ p2]Zon] 
7"nf] Ifdtfsf afof]Uof; KnfG6x? ;of}+ ;+Vofdf lgdf{0ffwLg cj:yfdf 5g . xfn g]kfndf #@@  

j6f 7"nf Uof; KnfG6x¿ 5g t/, tLdWo] s]xLdf dfq # xhf/ 3g ld6/eGbf 7"nf Ifdtfsf 
8fOh]:6/ 5g, h;nfO{ Jofj;flos ¿kdf lbuf] x'gsf nflu rflxg] Ifdtf dflgG5 . 

g]kfn ;/sf/n] gjLs/0fLo pmhf{ cGtu{t afof]Uof; KnfG6sf] ljsf;df k|fyldstf lbg 

yfn]kl5 o; If]qdf lghL If]qsf] cfsif{0f a9\g yfn]sf] 5 . kl5Nnf] ;do a9\bf] ;x/Ls/0fsf 

;fy} b}lgs xhf/f}+ 6g pTkfbg x'g] kmf]xf]/sf] Joj:yfkg Pp6f 7"nf] r'gf}tLsf] ?kdf /x]sf] 
5  . t;y{ :yfgLo txx?n] klg kmf]xf]/ Joj:yfkg / afof]Uof; pmhf{ pTkfbg ug]{ tkm{ 

cu|;/tf hgfPsf 5g . 

;Gbe{ ;fdu|L

k|fËfl/s dn k|jw{g tyf df6f]sf] pj{/fzlQm Joj:yfkg, s[lif tyf kz'kG5L dGqfno, @)&%

eld{sDkf]i6M Ps kl/ro / o;sf] pTkfbg, s[lif ;"rgf tyf ;Frf/ s]Gb| @)^*, c° #

jftfj/0fd}qL ljsNkx? af/] ;+lIfKt hfgsf/L – @, @)@)= bf];|f] k|sfzg= u|fdL0f k|ljlw s]Gb|=
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Hari Katuwal, 2022, Biogas adoption in Nepal: empirical evidence from a 
nationwide survey

Nepal - Country Climate and Development Report 
Ramasamy Rajesh Kumar & etal Application and Environmental Risks of 

Livestock Manure
SS Parihar & et al Livestock waste management: A review Journal of Entomology 

and Zoology Studies 2019; 7(3): 384-393
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publication_site/pub
https://journeytoforever.org/biofuel_library/methane_nepal.html
Li J, et al Dry anaerobic co-digestion of cow dung with pig manure for methane 
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and-storage.pdf
https://www.agric.wa.gov.au/climate-change/managing-manure-reduce-

greenhouse-gas
https://news.un.org/en/story/2022/01/1109322? 
https://www.fao.org/livestock-environment/en/
https://www.nzagrc.org.nz/domestic/nitrous-oxide-research-programme/the-

science-of-nitrous-oxide /
https://www.bridgerphotonics.com/blog/how-does-methane-affect-environment
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uk/government/uploads/system/uploads/attachment
https://water.unl.edu/article/animal-manure-management/backyard-biogas-

production-
https://www.eawag.

ch/fileadmin/Domain1/Abteilungen/sandec/publikationen/SWM/Anaerobic_
Digestion/biowaste.pdf

https://vikaspedia.in/energy/energy-production/bio-energy/biogas

hnjfo' kl/jt{g / kz'kG5Lsf] dnd"q Joj:yfkg
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8f= ls/0f kf08], kLPr\=8L=1

k[i7e"ld
k|fs[lts ?kdf ljZjs} wgL g]kfndf ljkb\sf 36gfx? lgoldt h:t} x'g] u/]sf 5g . af9L, 

klx/f], e"sDk, cfunfuL, /f]usf] dxfdf/L Pj+ hnjfo' kl/jt{g nufotsf k|fs[lts k|sf]ksf 
36gfx¿sf sf/0f g]kfn / g]kfnLx? lgoldt ;d:ofdf kg]{ u/]sf 5g . g]kfn ljZjdf hnjfo' 
kl/jt{gsf] b[li6sf]0fn] !!cf}+, ax'k|sf]kLo b[li6sf]0fn] @)cf}+ / af9L klx/f]sf] b[li6sf]0fn] #)cf}+ 

hf]lvdo'Qm b]z /x]sf] 5 . hnjfo' kl/jt{gnfO{ of] ztfAbLs} k|d'v ;d:ofsf] ?kdf ljZjn] 
lnPsf] 5 . hnjfo' kl/jt{gdf clt Go"g e"ldsf /x] klg o;sf] k|efjaf6 k|efljt x'g] /fi6«sf] 

cu| ;"rLdf g]kfn kb{5 . 

ljkb\ eGgfn] s'g} :yfgdf cfkT‍sfnLg cj:yf l;h{gf eO{ hg jf wgsf] Ifltsf] ;fy} hLjgofkg 
/ jftfj/0fdf k|lts"n c;/ kfg]{ k|fs[lts jf u}/ k|fs[lts ljkb\nfO{ hgfpFb5 . ljkb\n] k'of{pg] 
Iflt tyf gf]S;fgLsf] dfqf / k|efj k|efljt JolQm jf ;d'bfosf] ;xg / ;fdgf ug]{ Ifdtfn] 

km/s kfb{5 . 

ljkb\nfO{ tnsf] ;'qaf6 a'‰g ;lsG5M

ljkb\ -Disaster_= hf]lvd-Risk_÷ ;fdgf Ifdtf -Coping Capacity_
hxfF,

hf]lvd -Risk_= k|sf]k -Hazard_ x ;+s6f;Ggtf -Vulnerability_ x ;Dd'vtf-Exposure_

cyf{t hf]lvdsf] ;Defjgf / To;nfO{ ;fdgf ug{ ;Sg] Ifdtfn] ljkb\sf] ;Ldf lgwf{/0f ub{5g . 

1	 jl/i7 kz' lrlsT;s, kz' ;]jf ljefu . 

hnjfo' kl/jt{gn] kz'kfngsf If]qdf 
lgDTofpg ;Sg] ljkb\x? / ltgsf] Joj:yfkg



168

dg;'ghGo ljkt\af6 @)^* b]lv @)&* ;Ddsf] Iflt -;|f]tM uf]/vfkq b}lgs @)&(÷)#÷!*_

36gf af9L klx/f] jiff{ hDdf

36gf ;+Vof !&%^ @$^% !^)$ %*@%

d[To' *%& !#*& !!* @#^@

a]kQf %$* ##) @ **)

3fOt] !(@ !!#^ #!* !^$^

k|efljt kl/jf/ ^%!%$ *!*) %$&& &**!!

3/ Iflt %#&&( %^^( !(*$ ^!$#@

kz' rf}kfof Iflt %%! !)%( &(^ @$)^

Iflt -?lkofF xhf/df_ !^*)&#^) !&%@@^%) %@#&*& !()*#&(&

ljkb\sf k|sf/ / sf/0fx?
ljkb\sf k|sf/
ljkb\ hf]lvd Go"gLs/0f tyf Joj:yfkg P]g, @)&$ df ljkb\x?nfO{ b'O{ k|sf/n] juL{s/0f 

ul/Psf] 5 – k|fs[lts / u}/ k|fs[lts ljkb\ . 

k|fs[lts ljkb\ cGtu{t lxdkft, cl;gf, lxdklx/f], lxdtfn lj:kmf]6g, cltj[li6, cgfj[li6, af9L 
klx/f] tyf e"–:vng, 8'afg, v8]/L, cfFwL, x'/L, atf;, zLtnx/, tftf] xfjfsf] nx/, r6\ofË, 

e"sDk, Hjfnfd'vL la:kmf]6, 89]nf] jf o:t} k|fs[lts ljkb\‍af6 pTkGg h'g;'s} ljkb\x? kb{5g . 

u}/k|fs[lts ljkb\ cGtu{t dxfdf/L, clgsfn, sL6 jf ;"Id hLjf0f' cft°, kz' tyf r/fr'?ËLdf 
x'g] n", KofG8flds n", ;k{b+z, hgfj/ cft°, vfgL xjfO{ hn jf cf}Bf]lus b'3{6gf, 

cfunfuL, ljiffQm Uof;, /;fog jf ljls/0f r'xfj6, Uof; ljikmf]6g, ljiffQm vfB ;]jg, 
jftfj/0fLo k|b"if0f, jg ljgfz jf ef}lts ;+/rgfsf] Iflt tyf k|sf]k p4f/ sfo{df x'g] b'3{6gf 
OToflb kb{5g . 

ljkb\sf sf/0fx? 
g]kfn ljkb\sf] pRr hf]lvd /x]sf] /fi6« xf] . oxfF lg/Gt/ bf]xf]l/ /xg] ax'k|sf]ksf 36gfx? 
-af9L, klx/f], cfunfuL, r6\ofË cflb_af6 x'g] ljkb\ lgoldt h;f] x'g] u/]sf 5g . g]kfn 
ljkb\x?sf] pRr hf]lvddf kg{'sf sf/0fx?nfO{ lgDg ?kdf jlu{s[t ug{ ;lsG5M

!= ef}uf]lns sf/0fM pRr lxdfn, pRr axfjdf gbLx?sf] ult, kxf8L If]q OToflb . 

@= ef}ule{s sf/0fM ef/tLo / ltAatLog Kn]6x?sf] lg/Gt/ 3if|0fsf sf/0f sdhf]/ / rnfodfg 
ef}ue{ / e"–;tx . 

#= df};d tyf hnjfo'hGo sf/0fM cltj[li6, cgfj[li6, v08j[li6, v8]/L, af9L, klx/f], hnjfo' 
kl/jt{g, r6\ofË, cfunfuL, zLt nx/, xfjfx'/L, n" OToflb . 

hnjfo' kl/jt{gn] kz'kfngsf If]qdf lgDTofpg ;Sg] ljkb\x? 
/ ltgsf] Joj:yfkg
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$= dfgjLo sf/0fM clgolGqt a;fFO;/fO, cJojl:yt k"jf{wf/ ljsf;, cj}1flgs jg ljgfz, 
k|fs[lts ;|f]tx?sf] cJojl:yt / cToflws bf]xg, ljleGg k|sf/sf k|b"if0f OToflb . 

%= cGo sf/0fM ljkb\ hf]lvd af/]df k"j{tof/Lsf] cefj, 1fgsf] sdL, ;"rgf ;~hfnsf] sdhf]/ 
;+/rgf, sdhf]/ of]hgf / sfof{Gjog, ljkb\ lgoGq0fdf pbfl;gtf OToflb . 

hnjfo' kl/jt{gn] kz' ;]jf If]qdf lgDTofpg ;Sg] c;/x?
ljz]iftM rf/ k]6 ePsf kz'x? -ufO{, e}+;L, e]8f, afv|f_ nfO{ hnjfo' kl/jt{gsf Ps sf/s 
dflgPsf] 5 . ljleGg cWoog cg';f/ dfgjLo sf/0faf6 ljZjdf pTkfbg x'g] xl/tu[x Uof;dWo] 
sl/a !$=% k|ltzt kz'x?af6 pTkfbg x'g] u/]sf] 5 . o;dWo] ufO{, e}+;L, a+u'/, e]8fafv|f, 

kf]N6«Ln] qmdzM ^@=@, (=%, !)=!, &=$, !)=* k|ltzt of]ubfg ul//x]sf] cWoogn] b]vfPsf 
5g . kz'kG5L hnjfo' kl/jt{gsf sf/s klg x'g, t/ o;}sf sf/0f w]/} u'0ff k|efljt klg 

alg/x]sf 5g . 

hnjfo' kl/jt{gsf sf/0f x'g] ljkb\n] ljleGg If]qdf c;/ kb{5 cyf{t c;/ ax'cfoflds x'g] 
u/]sf] 5 . 

o:tf c;/x?nfO{ tLg r/0fdf ljefhg ug{ ;lsG5–

klxnf] r/0f bf];|f] r/0f t];|f] r/0f

tTsfn b]lvg] tyf ;lhn} 

cfsFng ug{ ;lsg] c;/x? 
h:t} dflg;, kz', wg;DklQ 
/ ef}lts k"jf{wf/sf] Iflt / 

gf]S;fgL . 

klxnf] r/0fdf afr]Fsf dflg; / 

kz'x?nfO{ cfwf/e"t ;]jfx?sf] 
k|jfxdf x'g] sdL h:t} vfgf, 
cfxf/f, kfgL, cfjf;, pkrf/ 

cflb . k|sf]ksf] sf/0f /f]usf] 
dxfdf/L km}lng' OToflb . 

bL3{sfnLg kIfx?df 

c;/ h:t} 
hLljsf]kfh{gdf ;d:of, 
;fdflhs ;+/rgfdf 

c;/, Joj;fodf 
nufgLsf] cefj OToflb . 

hnjfo' kl/jt{gsf sf/0f x'g] c;/x?nfO{ b'O{ k|sf/df ljeflht ug{ ;lsG5M
!= k|ToIf c;/ @= ck|ToIf c;/ k|ToIf c;/
!= k|ToIf c;/
s_ 	cfxf/f vktdf sdLM pRr tfkqmddf kz'kG5LnfO{ cfxf/fdf sd ?rL x'g], k]6 tyf 

cfGb|fsf] rfn lau|g] tyf pu|fpg] Jojxf/df kl/jt{g cfpFb5  . cfxf/f sd vfPkl5 
pTkfbgdf klg To;} cg';f/sf] sdL cfpg' :jfefljs 5 . 

v_ 	b"w, c08f, df;' pTkfbgdf sdLM ljleGg cWoogcg';f/ hnjfo' kl/jt{gsf sf/0f cGo 
kz'kG5L eGbf pRr pTkfbgzLn b'wfn' kz'x? a9L k|efljt x'g] b]lvPsf] 5  . pRr 
tfkqmd / cfb|tfdf s'n b"w pTkfbg -#% k|ltzt ;Dd_, b"wdf kfOg] k|f]l6g / km\of6df 
sdL x'g] cWoogn] b]vfPsf] 5 . o;} u/L, c08f tyf df;' pTkfbgdf klg x|f; cfpg] 

b]lvPsf] 5 . 
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u_ 	k|hgg Ifdtfdf sdLM pRr tfkqmdn] efn] / kf]yL b'j}sf] k|hgg Ifdtfdf lu/fj6 
cfpb5 . efn]df z'qmsL6sf] ;+Vof tyf u'0f:t/df c;/ ub{5 . kf]yL hgfj/df Ct'rqmdf 
clgoldttf x'g], afFemf]kgf x'g], ue{ t'lxg] nufotsf ;d:ofx? x'g] ub{5g . 

3_ 	/f]u tyf k/hLljsf] ;d:ofdf j[l4M pRr tfkqmdn] kz'sf] /f]u lj?4 n8\g] Ifdtfdf sdL 
Nofpg], zf/Ll/s cj:yf sdhf]/ x'g], /f]usf ;+jfxsx? -lem+uf, nfdv'§] cflb_ sf] k|hgg 

Ifdtfdf j[l4 x'g] / 7"nf] If]qkmndf km}ng], jif}{el/ plrt tfkqmd e} /f]usf ;+jfxs tyf 

sf/sx?sf] cfo' nfdf] x'g], Olk8]ldof]nf]lhsn lqsf]0f -kz', /f]usf] sf/s / jftfj/0f_ 
sf] plrt k|aGw x'g] nufotsf sf/0f /f]u tyf k/hLjLsf] k|sf]kdf j[l4 x'g hfG5 . gofFF 
/f]ux?sf] pTklQ x'g hfG5 . 7"nf7"nf dxfdf/L b]vf kb{5g . g]kfnsf] lxdfnL e]udf 
ljutdf kz'sf /f]ux? Go'g x'g] u/]sf]df jt{dfg ;dodf /f]usf 36gfdf j[l4 ePsf] 5 . 

ª_ 	d[To'b/df j[l4M pRr tfkqmdsf] tgfj -Heat Stress_ sf/0f kz'x? s'g} nIf0f gb]vfO{ 
PSsf;L dg{ ;Sb5g . a9\bf] tfkqmdn] kz'x?df d[To'b/ a9L/x]sf] b]lvG5 . 

r_ 	nf]k x'g ;Sg]M hnjfo' kl/jt{gsf sf/0f s]xL kz'x? nf]k x'g;Sg] vt/f a9]sf] 

5 . ljleGg sf/0f Go"g ;+Vofdf /x]sf kz'x? o;sf] df/df kg]{5g . ;fy} ljleGg 3fF;sf 
k|hfltx? klg nf]k x'g ;S5g . 

@= ck|ToIf c;/
s_ bfgf / 3fF;sf] pTkfbg / u'0f:t/df x|f;M hnjfo' kl/jt{gsf sf/0f bfgf tyf 3fF;sf] 

s"n pTkfbg / To;sf] u'0f:t/ -k|f]l6g, vlgh, cGo kf]if0f tTjx?_df sdL cfO/x]sf] 

5 . df6f]sf] u'0f:t/df klg gsf/fTds c;/ kl//x]sf] 5 . kz'kfngdf s"n nufgLsf] ^) 
k|ltzt hlt cfxf/fdf vr{ x'G5 t/ cfxf/f ck'u jf u'0f:t/xLg ePsf] cj:yfdf kz'sf] 
pTkfbg Ifdtf / :jf:Yosf] ;fy;fy} Joj;fog} w/f;foL x'g hfG5 . lxdfnL If]qdf tfkqmd 

j[l4sf sf/0f 3fF; pTkfbgdf j[l4 ePsf] kfOG5 t/ of] lbuf] x'g ;Sb}g . tfkqmd j[l4sf 
sf/0f jLiffn' 3fF;, emf/kftn] r/g If]q 9fls/x]sf] kfOG5 . u'0f:t/xLg 3fF;, bfgf vfFbf 
kz'n] a9L xl/tu[x Uof; lgsfNg] b]lvPsf] 5 . 

v_ kfgLsf] cefjM Ps cWoogn] ljZjdf dflg; / s[lifsf] nflu k|of]u x'g] kfgL dWo] $! 
k|ltzt kfgL kz'kfng If]qdf k|of]u eO/x]sf] b]vfPsf] 5 . o;n] kz'kfng Joj;fodf 
kfgLsf] k|of]u cToflws /x]sf] b]vfpF5 . a9\bf] tfkqmdsf sf/0f kfgLsf] cfjZostf a9\g 

hfG5 t/ kfgLsf] ;|f]tx? l;ldt /x]sf 5g . o:tf] cj:yfdf dflg;, s[lif / kz'kfngaLr 
kfgLsf] nflu k|lt:kwf{ x'g hfg]5 / o;n] kz'kfng Joj;fonfO{ 7"nf] ;d:ofdf kfg]{ 5 . 

u_ df};dL rqmdf kl/jt{gM xfdLn] clxn] g} cg'ej u/]sf 5f}– c;f/ ;fpgdf eGbf ebf} 
c;f]hdf a9L kfgL kl//x]sf] 5 cyf{t df};dL rqmdf kl/jt{g eO/x]sf] 5 . of] kl/jt{gn] 
xfd|f :yflkt s[lif tflnsfx¿ k|efljt aGg hfG5g h;sf/0f kz'kfng k|efljt aGg 

hfG5 . r/d jiff{, r/d udL{, r/d lr;f] nufotn] yk Iflt k'of{O/x]sf] 5 . 

hnjfo' kl/jt{gn] kz'kfngsf If]qdf lgDTofpg ;Sg] ljkb\x? 
/ ltgsf] Joj:yfkg
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ljkbaf6 aRg] pkfox?, /f]syfd, Go"gLs/0f tyf cg's"ngsf pkfox?
ljkb\ h'g;'s} ;dodf klg cfpg ;Sg] x'bf k"j{tof/Lsf] cj:yfdf /xg' kb{5 . kz'kG5Lsf] 

p2f/ / Joj:yfkgsf] nflu tLg r/0fdf tof/L tyf sfo{qmdx? ;~rfng ug{'kb{5 . 

klxnf] r/0fM ljkb\ k"j{sf] tof/L
yy /fli6«o, k|b]z tyf :yfgLo txdf :yflkt x'g] ljkb\ Joj:yfkg ;ldlt;Fu lgoldt ;Dks{df 

/xL kz' p2f/ tyf Joj:yfkgsf sfo{x? ;+rfngsf] Joj:yf ldnfpg' kb{5 . 

yy kz' p2f/ tyf sNof0fsf] nfuL ;Dks{ JolQm, lgsfo jf ;+:yf to x'g'kb{5 . 
yy ljkb\ ;Defljt :yfgx?sf] klxrfg -disaster prone areas mapping_, ljkb\ k"j{;"rgfsf] 

Joj:yf tyf :yfgLo:t/df hfgsf/Lx? tof/ cj:yfdf /fVg'kb{5 . 
yy ;+3, k|b]z / :yfgLo :t/df kz'kG5Lsf] p2f/, Joj:yfkg, pkrf/ tyf sNof0fsf] 

nflu k|ltsfo{ 6f]nLx?sf] lgdf{0f ug{'kb{5  . ;fy}, :jo+;]jsx?sf] klg Joj:yf 

ug{'kb{5 . p2f/ sfo{df ;xefuL x'g] ;a}nfO{ cfjZos tflnd, ;'ljwf / ;'/Iffsf] Joj:yf 
x'g'kb{5 . 

yy ljkb\sf] ;dodf kz'kG5Lsf] Joj:yfkgsf] nflu ug{'kg]{ sfo{x? ;DaGwdf s[ifs pBdLx?nfO{ 

;r]tgf sfo{qmdx? lgoldt ?kdf ;~rfng ug{'kb{5 . 
yy ljkb\ ;Defljt :yfgx?df kz'sf] tYof° cBfjlws ug{'kb{5 . 
yy /0fgLlts dxTjsf :yfgx?df bfgf, 3fF;, cf}iflw nufotsf ;fdu|Lx? e08f/0f u/L 

/fVg'kb{5 . ljkb\sf] cj:yfdf klg x's{g ;Sg] 3fF; tyf kz'kfngdf hf]8 lbg'kb{5 . 

yy kz' p2f/ ul/;s]kl5 pgLx?nfO{ /fVg] :yfg / ;+/rgfx? tof/ ug{'kb{5 . ;fy} ljkb\ 

jf dxfdf/Lsf] sf/0f d/]sf kz'sf] Joj:yfkgsf] nflu :yfg to ug{'kb{5 . 
yy kz'kG5Lsf] p2f/, Joj:yfkg, pkrf/ tyf sNof0fsf] nflu cfjZos sfg"gL tof/L k"/f 

ug{' kb{5 . 
yy ;/sf/L tyf u}/;/sf/L If]qsf] ;xeflutfdf kz' p2f/, Joj:yfkg / pkrf/ sf]ifsf] 

:yfkgf ug{'kb{5 . 

yy ;+3, k|b]z / :yfgLo txdf ;a} ;/f]sf/jfnfx?sf] e"ldsf to u/L pgLx?aLr lgoldt 
;Dks{ / ;xsfo{sf] Joj:yf x'g'kb{5 . 

yy ;/f]sf/jfnf tyf :yfgLosf] ;xeflutfdf p2f/ ;DaGwdf k"j{cEof; ug{'kb{5 . 
yy kz' :jf:Yosf cfwf/e"t cfjZostf h:t} vf]k, cfGtl/s k/hLjL lj?4sf] cf}iflw 

nufotsf sfo{x? ;DkGg ug{'kb{5 . h}ljs ;'/Iffsf pkfox? to u/L /f]usf] k|sf]k 

lgoGq0fsf] nflu cfjZos sfo{x? ;DkGg ug{'kb{5 . 

yy ;a} kz'nfO{ aLdf sfo{qmddf ;dflxt u/fpg lghL–;/sf/L ;xsfo{ cjwf/0ffdf sfo{qmdx? 
;~rfng ug{' kb{5 . ;a} kz'sf] klxrfg x'g] Joj:yf ldnfpg' kb{5 . 

yy ljkb\ tyf dxfdf/L Joj:yfkgsf nflu k/fk"j{b]lv rnL cfPsf sfo{x?nfO{ lnkLa4 u/L 
ltgLx?nfO{ jt{dfg ;dodf a9L k|efjsf/L agfpgsf] nflu sfo{x? ug{'kb{5 . 

yy p2f/ sfo{sf] gd"gf -l;d'n]zg_ cEof;x? ;dod} ;DkGg ug{'kb{5 . 
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bf];|f] r/0fM ljkb\sf] ;dodf
yy ;Dks{ JolQm, lgsfo jf ;+:yfn] ljkb\sf] cj:yf / To;n] kz'kfng / o;;Fu ;DalGwt 

k"jf{wf/df kf/]sf] k|efj ;DaGwdf tYofs+ ;+sng u/L ;fj{hlgs ug{'kb{5 . p4f/ sfo{df 
bf]xf]/f]kgf gxf]; eGgsf] nflu ;+3, k|b]z / :yfgLo txdf ;a} ;/f]sf/jfnfx?sf]aLr 

lgoldt ?kdf ;Dks{ / a}7s x'g' h?/L 5 . 

yy /fli6«o, k|b]z tyf :yfgLo txdf :yflkt x'g] ljkb\ Joj:yfkg ;ldlt;Fu ;dGjo / 
;xsfo{ u/L kz' p2f/ tyf Joj:yfkgsf] sfo{nfO{ tLj|tf lbg'kb{5 . 

yy p4f/ ul/Psf kz'x?sf] cfxf/f, pkrf/ tyf jf;:yfgsf] plrt Joj:yfkg u/L kz'nfO{ 

kz'wgLnfO{ a'emfpg' kb{5 . 

yy d/]sf kz'x?sf] tf]lsPsf] :yfgdf plrt Joj:yfkg ug{'kb{5 . 

t];|f] r/0fM ljkb\ k5fl8sf] Joj:yfkg
yy ljkb\n] kf/]sf] Ifltsf] lj:t[t tYof° ;+sng tyf ljZn]if0f u/L ;fj{hlgs ug{'kb{5 . 
yy /fxtsf sfo{qmdx? l;3| ;~rfng ug{'kb{5 . 

yy cfxf/f / pkrf/sf] lgoldttf lglZrt ug{'kb{5 . 
yy elTsPsf ef}lts ;+/rgfx? ljkb\sf] k|efj sd x'g] lsl;dn] k'gMlgdf{0f ug{'kb{5 . 

yy eljiodf ljkb\ hf]lvd Go"gLs/0f ug{ of]hgf agfO{ sfof{Gjog ug{'kb{5 . ljkb\sf] Iflt 
sd ug]{ ;DaGwdf s[ifssf] 1fg a9fpg], ;/f]sf/jfnfx?sf] Ifdtf clej[l4 ug]{, ef}lts 
k"jf{wf/x?sf] lgdf{0f ug]{ nufotsf sfo{x? lgoldt ?kdf ug{'kb{5 . 

yy kz' p2f/sf] sfo{nfO{ k|fyldstfdf /fVg ;+3, k|b]z / :yfgLo txdf /x]sf ljkb\ 
Joj:yfkg ;DaGwL sfg"g tyf sfo{qmddf ;dflxt u/fpg lgoldt ?kdf kxn ug{'kb{5 . 

ljljw kIfx?
yy kz' p2f/ tyf kz' sNof0fsf sfo{x?nfO{ ;'rf? ?kdf ;~rfng ug{ p2f/, bfgfkfgL 

Joj:yf, cf}ifwL pkrf/, jf;:yfg, k'g{:yfkgf tyf d[t kz' Joj:yfkg nufotsf sfo{x? 
af/] :ki6 sfo{ljlw tof/ x'g'kb{5 . 

yy ljkb\ tyf dxfdf/Lsf] ;dodf kz'sNof0f ;DaGwdf :s"n kf7\oqmddf cWofkg u/fpFbf 
bL3{sfnLg k|efj kb{5 . ;fy} ljleGg tflndx?df o; ;DaGwL ljifox? ;+nUg u/fpbf 

s[ifs, Joj;foL / ljBfyL{x?df ;r]tgfsf ;fy} p2f/ sfo{df :j+od;]jssf] pknAwtf 
klg a9\g ;S5 . 

yy ljleGg ;/f]sf/jfnfx?aLr ;xsfo{sf] jftfj/0f / ljZjf; l;h{gf ug{ sfo{qmdx? 

;~rfng ug{' cfjZos 5 . 

yy ;fwg, ;|f]t ;DkGg e]6]l/g/L cfktsfnLg /]:kf]G; OsfO{sf] u7g ljleGg lgsfodf 

ug{'kb{5 . 
yy ljkb\sf] ;dodf ljleGg ;'emfj / dfu{bz{g k|bfg ug{ e]6]l/g/L ;Nnfxsf/ 6f]nL u7g 

hnjfo' kl/jt{gn] kz'kfngsf If]qdf lgDTofpg ;Sg] ljkb\x? 
/ ltgsf] Joj:yfkg
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ug{' kb{5 . 
yy ljkb\ lgoGq0fsf /0fgLltx? ;]G8fO{ k|m]djs{, lbuf] ljsf; nIo, hnjfo' cg's"ngsf ljlw 

nufot cGo cGt/fli6«o k|ltj4tf cg'?k tof/ u/L sfof{Gjog ug{'kb{5 . 
yy ljkb\ tyf dxfdf/Lsf] ;dodf kz'x?nfO{ sNof0fsf/L ?kdf p2f/ ug{'kb{5 / o;sf 

dfGotfx? lgDg /x]sf 5gM 

�� kz'sf] zf/Ll/s tyf Jojxfl/s sNof0f k|jw{g ug{ . 

�� ;/f]sf/jfnfx?;Fu dfgjLo d"Nox?df ;xof]u ug{ . 

�� dflg;sf] zf/Ll/s tyf dfgl;s :jf:Yosf] ;'/Iff ug{ . 

�� p2f/sf] k|efjsfl/tf a9fpg . 

�� ljkb\sf] 36gfkl5 ul/g] ef}lts, cfly{s k'gMlgdf{0f Pjd\ k'g{:yfkgf;Fu ;DalGwt sfo{ 

-ljkb k'gnf{e_ df ;xof]u k'of{pg . 

�� cfdhgtfsf] cfTdljZjf; sfod u/fpg . 

�� ljleGg sfg"gx?sf] sfof{Gjog u/fpg . 

hnjfo' kl/jt{gsf sf/0f kz'kfng Joj;fodf x'g] Ifltsf] Go"gLs/0f tyf cg's"ngsf pkfox? 

af/]df o;} k'l:tsfsf] cGo n]vx?df ;dfj]z ul/Psf] x'Fbf oxfF lj:t[tdf pNn]v ul/Psf] 
5}g . h'g;'s} kl/jt{gnfO{ ;a}eGbf klxnf kz'n] :jod\ cg's"ngsf] k|of; ub{5g . cg's"ngsf] 
bf];|f] k|of; dfgj k|of;af6 x'G5 . pko'Qm hft -pRr tfkqmd ;xg Ifdtf ePsf_sf kz' 

/ 3fF;sf] 5gf]6 / k|of]u, tftf]af6 arfpg plrt Joj:yfkg -lr;f] jftfj/0fsf] Joj:yf_, 
cfxf/fsf] Joj:yfkg tyf k/hLjL tyf /f]u ;+jfxsx?sf] lgoGq0f, s[ifssf] Ifdtf clej[l4, 

k|ljlwsf] ljsf; / lj:tf/, kz'kfng k|0ffnLdf ;'wf/ nufotsf sfo{ u/L hnjfo' kl/jt{gsf 
36gfx?;Fu cg's"ng ug{ ;lsG5 . 

pk;+xf/÷lgisif{
hnjfo' kl/jt{g Ps lgoldt k|lqmof xf] t/, dfgjLo lqmofsnfksf sf/0f kl/jt{gsf] ult tLj| 

ePsf] 5 / o;;Fu} k|fs[lts tyf u}/ k|fs[lts ljkb\x?sf] ;+Vofdf j[l4 eO/x]sf] 5 . ljkb\sf] 
;dodf kz'wgsf] Iflt sd u/fpg kof{Kt k"j{tof/L tyf ;|f]tsf] Joj:yfkg, plrt k|ljlw 

/ pkfosf] cjnDag, ;dod} p2f/, k'g{:yfkgf, /fli6«o tyf cGt/f{li6«o ;/f]sf/jfnfx?aLr 
;xsfo{ / ;xof]u / :yfgLo hgtf / k|zf;gaLr ;xsfo{ / ;xof]u tyf h'emf? /fhgLlts 
tyf k|zf;lgs g]t[Tjsf] cfjZostf /xG5 . ljklQaf6 aRg hgr]tgf / k"j{;ts{tf ;a}eGbf 

dxTjk"0f{ dflgG5 . ljkb\sf] ;dodf kz'kG5Lsf] 7"nf] gf]S;fgL /f]Sg ;+3Lo, k|fb]lzs / :yfgLo 
txdf :yflkt sfof{no tyf ;a} ;/f]sf/jfnfx?n] r/0fj4 /0fgLlts of]hgf agfpg cfjZos 
/xG5 . cu|]hLsf] k|Voft egfO Prevention is better than cure ljkb\ /f]syfdsf] nflu clt 
pko'Qm /x]sf] 5 . 
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;+3Lo P]g cg';f/ k|b]z tyf :yfgLo txdf ljkb\ hf]lvd Go"gLs/0f tyf Joj:yfkg P]g 
th{'df ePsf 5g . ;+3Lo tyf k|fb]lzs dGqfno, :yfgLo txx?df ljkb\ hf]lvd Go"gLs/0f 
zfvfsf] :yfkgf u/L ljleGg vfn] ljkb\ lgoGq0fdf tbf?stf /fi6«n] lnPsf] 5  . ljkb\ 
lgoGq0fsf of]hgf tyf gLltx?df kz' p2f/sf] kIfnfO{ hf]8bf/ ?kdf ;d]6\gsf] nflu ;a} 

;/f]sf/jfnfx?sf] k|of; cfjZos 5 . 

;Gbe{ ;fdu|L

j]blglw vgfn, @)&&, g]kfndf ljkb\ hf]lvd Joj:yfkg / cfufdL sfo{lbzf, ;fj{hlgs ljQ 
Joj:yfkg tflnd s]Gb|, xl/x/ejg, nlntk'/ . 

ljkb\ hf]lvd Go"gLs/0f tyf Joj:yfkg P]g @)&$ . 

Muxi Cheng, Bruce McCarl and Chenggheng Fei. 2022. Climate Change and 
Livestock ProductionM A Literature Review. AtmosphereM 13,140. 

Livestock Emergency Guidelines and Standards, 2009. 

hnjfo' kl/jt{gn] kz'kfngsf If]qdf lgDTofpg ;Sg] ljkb\x? 
/ ltgsf] Joj:yfkg




	NLIP_1
	NLSIP book_inner_sudhan
	NLIP_2

