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n]v;f/

efiffsf] Jolt/]sL cWoogn] b'O{ efiffsf larsf] t'ngfTds cWoog u/L efiffsf] l;sfOsf 
sl7gfO / ;/n x'g] cj:yf klxrfg u/L lzIf0f ;xh agfpg] cfwf/ k|bfg ub{5 . k|:t't 
n]vsf] d'Vo p2]Zo g]kfnL / ;GyfnL efiffsf]] Jolt/]sL cWoog ug'{ xf] . n]vdf b'O{cf]6f 
efiffdf /x]sf eflifs Joj:yfsf] Jolt/]sL kIf klxrfg u/L ltgsf] t'ngfTds ljZn]if0f 
ul/Psf] 5 . u'0ffTds 9fFrfsf] pkof]u ul/Psf] o; n]vdf ljZn]if0ffTds ljlwsf] k|of]u 
ePsf] 5 . k':tsfno ;|f]taf6 tYo ;ª\sng u/L tYosf] t'ngfTds ljZn]if0f;lxt 
lgisif{ lgsflnPsf] 5 . ;GyfnL / g]kfnL efiffsf ljljw eflifs Joj:yfsf af/]df 
n]lvPsf k':ts, n]v, cg';Gwfg k|ltj]bgnfO{ tYout ;|f]tsf ;fwg agfOPsf] o; n]vdf 
b'O{ efiffsf leGg Joj:yf klxrfg ul/Psf] 5 . b'O{ efiffsf lardf /x]sf leGg eflifs 
Joj:yfnfO{ tflnsLs/0f;lxt ljZn]if0f ul/Psf] 5 . o; n]vdf lnª\u, jrg, k'?if, låTj, 
;ª\Vof, sf/s, kb;ª\ulth:tf kIfdf leGgtf /x]sf] lgisif{ k|fKt ePsf] 5 . pko{'St 
kIfsf sf/0f Jolt/]sL ljZn]if0fsf] ;}4flGts dfGotfsf cfwf/df g]kfnL efiff l;sfOsf 
;Gbe{df ;GyfnL dft[efifL jStfn] ;Da4 kIfdf a9L q'l6 ug{ ;Sg] / jStfsf] l;sfOdf 
sl7gfO pTkGg x'g] b]lG5 . d"ntM ;GyfnL dft[efiffLnfO{ g]kfnL efifflzIf0f ubf{ b'O{ 
efiffsf lardf /x]sf] leGgtfsf] cWoog u/L leGg /x]sf kIfdf Vofn u/L efifflzIf0f 
ug'{kg]{ b]lvG5 . To;sf nflu l;sf?d}qL ;fdu|L lgdf{0f u/L lzIf0f l;sfOnfO{  kmnbfoL 
agfpg ;s]df ;GyfnL dft[efifL jStfn] g]kfnL efiff l;Sbf eflifs ;+/rgfsf] leGgtfsf 
sf/0f ug]{ q'l6sf] Go"gLs/0f x'g] ck]Iff ul/Psf] 5 . 

zAbs'~hL M efiffkl/jf/, eflifs ;+/rgf, dft[efiff, Jolt/]sL ljZn]if0f 
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kl/ro

g]kfn ax'efifL, ax'hftLo, ax';f+:s[lts ljz]iftf ePsf] /fi6« xf] .  lj=;+= 

@)&* ;fnsf] hgu0fgf hgu0fgf cg';f/ g]kfndf !@$ cf]6f efiff af]lnG5g\ -s]Gb|Lo 

tYofª\s sfof{no, @)&*_ . g]kfndf af]lng] efiffx¿ ef/f]k]nL, lrlgFofltAatL, cfUg]nL 

/ b|la8 u/L rf/cf]6f efiffkl/jf/cGtu{t kb{5g\ . jStf;ª\Vofsf b[li6n] ef/f]k]nL 

efiffkl/jf/ klxnf] :yfgdf kb{5 eg] efiff ;ª\Vofsf b[li6n] ef]6ad]{nL efiffkl/jf/ 

cu| :yfgdf kb{5 . cfUg]nL / b|lj8]nL efiffkl/jf/sf efiff;ª\Vof / efiffsf k|of]Stf 

ef/f]k]nL / ef]6ad]{nL efiffsf t'ngfdf cToGt Go'g 5g\ . jStf;ª\Vofsf b[li6n] 

g]kfnsf efiffx¿df] cToGt} ljljwtf 5 . w]/} efiffx¿sf] jStf;ª\Vof yf]/} /x]sf 5g\ . 

;GyfnL efiff cfUg]nL efiffkl/jf/cGtu{t kb{5 . efiffnfO{ d'Vo -Ps nfveGbf a9L 

jStf ePsf_, cNk;ª\Vos -Ps nfveGbf sd jStf;ª\Vof ePsf_ u/L b'O{ ju{df 

ljefhg ug]{ k|rng kfOG5 . cNk;ª\Vos efiffnfO{ klg !) xhf/eGbf a9L Ps 

nfv;Dd jStf;ª\Vof ePsf, ! xhf/eGbf a9L !) xhf/eGbf sd jStf;ª\Vof 

ePsf / ! xhf/eGbf sd jStf;ª\Vof ePsf efiff egL ljefhg ug{ ;lsG5 . 

o; cfwf/df lj=;+= @)&* sf] tYofª\ssf cfwf/df g]kfnsf efiffx¿nfO{ juL{s/0f 

ubf{ @! cf]6f efiff d'Vo / !)# cf]6f efiff cNk;ª\Vos efiffcGtu{t kb{5g\ . 

cNk;ª\VoscGtu{t /x]sf efiffdWo] klg !) xhf/eGbf a9L jStf ePsf efiff #^ 

cf]6f, ! xhf/eGbf a9L jStf ePsf efiff $$ cf]6f / ! xhf/eGbf sd jStf ePsf 

efiff @# cf]6f /x]sf 5g\ . lj=;+= @)&* ;fnsf] hgu0fgf cg';f/ ;GyfnL efiffsf 

k|of]Stfsf] s'n ;ª\Vof %#, ^&& hgf /x]sf] 5  -/fli6«o tYofª\s sfof{no, @)*)_ . 

;GyfnL efiffsf k|of]Stfsf] ;ª\Vof g]kfnsf] s'n hg;ª\Vofsf] )=!* k|ltzt xf] . of]  

efiff cNk;ª\Vos efiffcGtu{t / !) xhf/eGbf a9L jStf ePsf] efiffcGtu{t kg]{ 

b]lvG5 .  /fl6«o hgu0fgf, @)&* cg';f/ o; efiffnfO{ bf];|f] efiffsf ¿kdf k|of]u 

ug]{ k|of]Stfsf] ;ª\Vof &)# hgf tyf k'vf{sf] efiff cg';f/sf] hg;ª\Vof %^,^@) 

hgf -)=!( k|ltzt_ /x]sf] 5  -/fli6«o tYofª\s sfof{no, @)*)_ . lj=;+= @)%* sf] 

hgu0fgfcg';f/ ;GyfnL efiffsf k|of]Stfsf] ;ª\Vof $),@^) -)=!* k|ltzt_ /x]sf] 

lyof] -s]Gb|Lo tYofª\s ljefu, @)%*_ . of] ;ª\Vof lj=;+= @)^* ;fnsf] hgu0fgf 

;Dd cfOk'Ubf $(,*%* -)=!* k|ltzt_ k'u]sf] lyof] -s]Gb|Lo tYofª\s ljefu, @)%*_ . 

o;/L lj=;+= @)%*, @)^* / @)&* sf] hgu0fgfnfO{ x]bf{ hg;ª\Vof j[l4sf] cg'kftdf 

g} ;GyfnL efiffsf jStfx¿sf] hg;ª\Vof a9\g uO{ tLg bzsel/ g} s'n hg;ª\Vofsf] 

)=!* k|ltzt jStf;ª\Vof sfod /x]sf] b]lvG5 . 

k|:t't n]vdf g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog ul/Psf] 5 . 

ax'efifL d'n's g]kfnsf] k|d'v ;Dks{ efiff tyf ljBfno txdf g]kfnL efiff clgjfo{ 
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ljifosf ¿kdf /x]sf] 5 . g]kfnL efiff ljBfno txdf lzIf0fsf] k|d'v dfWod 

efiffsf ¿kdf klg /x]sf] 5 . o; cfwf/df ;GyfnL dft[efifL ljBfyL{n] g]kfnL efiff 

l;Sg' cfjZos b]lvG5 . g]kfndf k|rlnt ljleGg eflifs k[i7e"ldsf JolStn] g]kfnL 

efiffnfO{ bf];|f] efiffsf ¿kdf k|of]u ug]{ u/]sf] tYoaf6 g]kfnL efiffsf] g]kfndf 

k|rlnt g]kfnLafx]ssf cGo dft[efiff;Fu Jolt/]sL cWoog ug'{ ;fGble{s / cfjZos 

x'G5 . o:tf] cWoogsf] ;'?jft ;d]t ePsf] 5 . o; ;Gbe{df kf]v/]n -;g\ @)@)_ n] 

alHhsf / g]kfnL efiffsf jfSo;+/rgfsf] Jolt/]sL cWoog zLif{sdf oL b'O{ efiffsf 

lnª\u, jrg, k'?if / cfb/sf cfwf/df Jolt/]sL cWoog u/]sf 5g\ . cfrfo{ -;g\ 

@)@#_ n] jfSosf cfwf/df /fhj+zL / g]kfnL efiffsf] t'ngf ub}{ /fhj+zL / g]kfnL 

efiffsf Jolt/]s kIfx¿sf] rrf{ u/]sf 5g\ . plNnlt k|ltlglw cWoogx¿;d]tsf 

cfwf/df g]kfnL efiffx¿sf] cGo efiff;Fu Jolt/]sL cWoog ug]{ sfo{ ePsf] b]lvG5 

oBlk ;GyfnL efiff;Fu g]kfnL efiffsf] Jolt/]sL cWoogsf] Go"gtf b]lvG5 . zdf{ 

-@)&(_ n] dfWolds txsf ;GyfnLefifL ljBfyL{n] g]kfnL efiffsf k|of]usf j|mddf 

ug]{ q'l6x¿sf] cWoog u/]sf 5g\ . g]kfnL / g]kfnsf cGo efiffx¿sf ;DaGwdf 

ePsf plNnlvt k|ltlglwd"ns cWoogx¿sf] cfwf/df g]kfnL efiff / g]kfnsf cGo 

dft[efiffx¿sf larsf] Jolt/]sL cWoogsf] ;'?jft ePsf] eP tfklg ;GyfnL / 

g]kfnL efiffsf] Jolt/]sL cWoogsf] Go"gtf /x]sf] :ki6 x'G5 . ;GyfnL efiffsf jStfn] 

g]kfnL efiffsf] k|of]u ug]{ sfo{ ljleGg ;Gbe{df ug]{ x'Fbf oL b'O{ efiffsf] Jolt/]sL 

cWoog ug'{ klg ;fGble{s / jf~5gLo x'G5 .  g]kfnL efiff / ;GyfnL efiffsf larsf] 

Jolt/]sL cWoogsf] l/Sttf /x]sfn] oxL l/Sttf kl/k"lt{ ug{ of] n]v tof/ kfl/Psf] 

xf] . g]kfnL efiff / ;GyfnL efiffsf lardf s]s:tf leGgtf /x]sf 5g\ < eGg] kIf 

klxrfg cfjZos x'G5 . o;sf cfwf/df ;GyfnLefifL jStfn] bf];|f] efiffsf ¿kdf 

g]kfnL efiff l;Sbf s]s:tf :yfgdf q'l6 ub{5g\ eGg] klxrfg ug{ ;lsG5 . lzIf0fsf 

;Gbe{df g]kfnL efiff lzIfsn] ;GyfnL dft[efifL ljBfyL{nfO{ lzIf0f ubf{ g]kfnL 

efiff;Fusf] t'ngfTds cWoog u/L Jolt/]sL ljZn]if0f k4ltsf] pkof]u ug'{ cfjZos 

x'G5 . o; ;Gbe{df g]kfnL tyf ;GyfnL efiff lzIf0fdf ;+nUg lzIfs, ljBfyL{, zf]wfyL{ 

tyf lh1f;' cWo]tfnfO{ of] ljifo cfjZos x'g] b]lvG5 . ;GyfnL / g]kfnL efiffsf 

larsf] t'ngfTds cWoog ug]{ d'Vo p2]Zodf s]lGb|t k|:t't n]vn] oxL cfjZostf 

tyf zf]w;d:ofsf] ;dfwfg ug{ vf]h]sf] 5 . o; j|mddf g]kfnL / ;GyfnL efiffsf 

;fGble{s pbfx/0f;lxt JofVof ljZn]if0f ub}{ leGg eflifs Joj:yfnfO{ k|:6\ofPsf] 5 . 

oxfF kfl/jfl/s b[li6n] g]kfnL efiffeGbf leGg /x]sf] ;GyfnL efiffsf] ;+/rgf tyf 

g]kfnL efiffsf] ;+/rgfsf d'Vo kIf klxrfg u/L t'ngf ul/Psf] 5 . g]kfnL efiff / 

;GyfnL efiffsf Joj:yfsf ljljw kIfsf af/]df rrf{ kl/rrf{ u/]/ ljleGg n]vx¿ 

n]lvPsf eP klg g]kfnL / ;GyfnL efiffsf] t'ngfTds ljZn]if0f u/L n]lvPsf n]vsf] 
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cefj ePsfn] pSt l/SttfnfO{ k"/f ug]{ ck]Iff lnOPsf] 5 . o; n]vaf6 b'O{ efiffsf 

eflifs Joj:yfsf] leGgtf klxNofpg / g]kfnL l;Sg] ;GyfnL efifL l;sf?sf q'l6x¿ 

k"jf{g'dfg u/L tbg's"nsf z}Ifl0fs ultljlw ;~rfng ug{ ;xof]u k'Ug] ck]Iff ul/Psf] 

5 . o;af6 n]vsf] z}Ifl0fs pkfb]otf :ki6 x'G5 eg] n]vsf] ;fGble{stf klg b]lvG5 . 

cWoog ljlw

k|:t't cWoog u'0ffTds 9fFrfdf cfwfl/t 5 . u'0ffTds cg';Gwfg 
9fFrfcGtu{tsf] t'ngfTds ljZn]if0f ul/Psf] o; n]vdf k':tsfno sfo{af6 tYo 
;ª\sng ul/Psf] 5 . g]kfnL efiffsf eflifs Joj:yfsf af/]df n]lvPsf k':ts,  ;GyfnL 
efiffsf] cWoog cg';Gwfg u/L tof/ kfl/Psf cWoog k|ltj]bg, cg';Gwfgd"ns n]v 
tyf k':tssf] pkof]u ul/Psf] 5 . n]vdf d"ntM g]kfnL efiff / ;GyfnL efiffsf 
Joj:yfsf] cWoog u/L Jolt/]/ /x]sf kIfx¿ klxrfg ul/Psf] 5 . Jolt/]s kIfx¿sf] 
klxrfgkl5 ltgnfO{ j|mda4 ¿kdf pbfx/0f;lxt k|:t't ul/Psf] 5 . o;/L cWoogsf 
j|mddf k|fKt leGg eflifs Joj:yfnfO{ tflnsLs/0f u/]/ k|:t't ul/Psf] 5 . ;GyfnL 
efiffsf ;DaGwdf pSt efiffsf dft[efifL jStfaf6 ;"rgf ;ª\sng u/L ul/Psf] 
cWoogaf6 k|fKt tYonfO{ cfwf/ dflgPsf] 5 . o;/L ;GyfnL efiffsf] cWoogsf 
j|mddf k|fKt tYonfO{ låtLos ;|f]tsf ¿kdf pkof]u u/L To;nfO{ g]kfnL efiffsf] 
Joj:yf;Fu t'ngf ul/Psf] 5 . g]kfnL efiffsf dft[efifL jStf / g]kfnL efiffsf 
cWofks :jod\ o; n]vsf ePsfn] dft[eflifs jStfsf] k|of]usf] Joj:yfsf] g} pkof]u 
ul/Psf] 5 . o; j|mddf ;GyfnL efiffsf c+zsf] cª\u|]hL pRrf/0f;d]t k|:t't u/L 
;GyfnL efiffsf] 1fg gePsf JolStnfO{ klg pRrf/0f ug{ ;xh agfOPsf] 5 . o; 
lsl;dsf] Jolt/]s cWoogsf] cfwf/ ;}4flGts geO{ Jofjxfl/s k|of]u ;Gbe{ /x]sf] 
5 . o;/L b'O{ efiffsf leGg Joj:yfsf] tflnsfnfO{ cfjZos ljZn]if0f ul/Psf] 5 . 
t'ngfTds ljZn]if0faf6 b'O{ efiffsf lardf /x]sf] leGg Joj:yf lgisif{sf ¿kdf 
klxrfg ul/Psf] 5 .  k|fKt lgisif{sf cfwf/df ;GyfnL dft[efifL jStfnfO{ g]kfnL 
efiffsf] k|of]u ubf{ x'g ;Sg] ;Defljt q'l6If]qsf] klxrfg u/L pSt kIfdf Vofn u/L 
lzIf0f ug{ ;'emfOPsf] 5 . 

;}4flGts cfwf/

;GyfnL efiffnfO{ ef/t, a+unfb]z / g]kfnsf] Ps cflbjf;L efiffsf ¿kdf 
lnOG5 . of] c:6«f]–Pl;ofl6s efiffkl/jf/;Fu ;DalGwt 5 . k|ToIf k|df0fsf] cefj eP 
klg o; efiffnfO{ hftLo ;d'bfodf clwsf+zn] klxnf] efiffsf] ¿kdf k|of]u u/]sf] 
dflgG5 . of] efiff lzIffdf dfWod efiffsf] ¿kdf klg k|of]u ul/G5 (Eberhard, Simons 
& Fenning, 2024) . of] cfUg]nL -c:6«f] Pl;ofl6s_ efiffkl/jf/cGtu{tsf] efiff xf] . 
of] efiff cfUg]nL -c:6«f] Pl;ofl6s_  kl/jf/sf] d'G8f ju{sf] pQ/L d'G8fcGtu{tsf] 
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s]jfl/og zfvfcGtu{tsf] ;GyfnL pkzfvf /x]sf] / o;cGtu{t ;GyfnL, dxfnL / 
t'/L efiff u/L tLg efiff /x]sf 5g\ (Diffloth, 1974) . o;/L cfUg]nL efiffkl/jfsf] 
ljljw zfvf pkzfvf x'Fb} ;Gyfn efiffsf] ljsf; ePsf] b]lvG5 . o; efiffnfO{ 
lrgfpg x/, xf]/, ;]GtL, ;Gbfn, ;fªtfn, ;GtfnL, ;Gyfn, ;tf/, ;]GtfnL / ;f]Gyfn 
nufotsf j}slNks gfdx¿sf] ;d]t k|of]u ug]{ ul/Psf] kfOG5 (Eppele, Lewis, 
Regmi & Yadava, 2012) . cfUg]nL efiffkl/jf/cGtu{t ;GyfnL efiffsf] :yfgnfO{ 
-ofbj, ;g\ @))#_ o;/L k|:t't ul/Psf] 5 M 

cfUg]o efiff kl/jf/

d'08f df]g–vd]/

pQ/L d'08f blIf0fL d'08f

v]/jf/L cGo pQ/L

;GyfnL d'08f vl8of

o;/L ;GyfnL efiff cfUg]o efiffkl/jf/cGtu{tsf] d'08f / df]g–vd]/dWo] 
d'08f ju{df / d'08fsf pQ/L / blIf0fL e]bdWo] blIf0fL d'08f ju{df kg]{ b]lvG5 . pQ/ 
d'08fsf] Pp6f k|d'v e]b v]/af/L xf] / To;sf ;GyfnL / d'08f u/L b'O{ e]b /x]sf 
b]lvG5g\ . ;du|df ;GyfnL efiffnfO{ cfUg]o efiffkl/jf/sf] d'08f e]b, To;cGtu{tsf] 
pQ/L d'08fsf] v]/af/L e]bcGtu{t kg]{ efiffsf ¿kdf lng ;lsG5 .  

efifflzIf0fsf If]qdf Jolt/]sL ljZn]if0fsf] l;4fGtnfO{ d"ntM bf];|f] efiff 
lzIf0fsf ;Gbe{df pkof]u ul/G5 . o;n] d"ntM PseGbf a9L efiffsf larsf] 
t'ngfTds cWoognfO{ hgfpF5 . efifflj1fgsf If]qdf Jolt/]sL ljZn]if0fsf] cjwf/0ff 
klxnf]k6s cufl8 ;fg]{ sfo{ xf]km{ -;g\ !($!_ n] u/]sf eP klg bf];|f] ljZjo'4kl5 
cd]l/sL efiffj}1flgs rfN;{ ;L= k|mfOh -;g\ !($%_ n] o;nfO{ efifflzIf0fsf If]qdf 
k|j]z u/fPsf x'g\ -kf}8]n, @)^(_ . k|mfOhn] l;sf?sf] dft[efiff;Fu ;dfg txdf t'ngf 
u/L ;r]ttfk"j{s lgdf{0f ul/Psf ;fdu|Lx¿ pkof]uL x'g] ljrf/ JoSt u/]sf 5g\ . 
Jolt/]sL ljZn]if0fsf] d'Vo dfGotf eg]s} ;|f]t / nIo efiffsf lardf t'ngfTds 
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cWoog u/L leGgtf b]lvPsf :yfgdf hf]8 lbO{ lzIf0f ug]{ xf] . Jolt/]sL ljZn]if0fsf] 
d'Vo p2]Zo eg]sf] klxnf] klxnf] efiff / bf];\f] efiffefiffsf ;+/rgfdf kfOg] leGtfsf] 
vf]hL ug'{ / nIo efiff l;Sbf cfOkg{ ;Sg] ;Defljt sl7gfOsf] :t/ lgwf{/0f ug'{ 
/x]sf] x'G5 . Jolt/]sL cWoog efiffsf] ljz]iftfx¿sf] j}1flgs cWoog xf] . o; 
cWoogdf efiffsf] t'ngfTds cWoog ubf{ Jolt/]sdf hf]8 lbP/ cwoog ul/G5 . 
o;/L Jolt/]sL cWoogaf6 km/s b]lvPsf kIfdf hf]8 lbO{ ;fdu|L lgdf{0f ubf{ 
efifflzIf0f k|efjsf/L x'G5 . 

Jolt/]sL ljZn]if0fsf] dfGotfn] /a6{ Nof8f] -;g\ !(%&_ sf] …Nofª\j]h Pj|m; 
sNr/ M PKnfO8 lnª\lUjl:6S; km/ l6r;{Ú gfds k':ts k|sfzg ePkl5 Jofkstf 
kfPsf] xf] . pgn] o; k':tsdf klxnf] efiffsf] ;+/rgf / ;+:s[ltsf] :yfgfGt/0f x'g] 
ePsfn] l;sf?sf] dft[efiff;Fu ;dfg ePsf kIfdf efiff l;sfO ;lhn]f x'g] / leGg 
ePsf :yfgdf hl6n x'g] eGg] wf/0ff cufl8 ;f/]sf lyP ->Ljf:tj, ;g\ @)!)_ . 
o;/L ;|f]tefiff ;xh jftfj/0fdf :jefljs k|lj|mofsf ¿kdf l;lsg] / bf];|f] efiff eg] 
klxnf] efiff;Fu slt leGg 5 eGg] cfwf/df l;sfOsf] hl6ntf / ;/ntf lgwf{l/t 
x'g] b]lvG5 . o;/L bf];|f] efiff l;sfOsf ;Gbe{df j|mddf l;sf?sf] klxnf] efiff;Fu 
t'ngfTds ljZn]if0f ug'{ jf~5gLo x'g] b]lvG5 . g]kfnsf ;Gbe{df g]kfnL efiff 
lzIf0fsf ;Gbe{df g]kfnL afx]ssf dft[efiff;Fusf] t'ngfTds cWoog ug'{ cfjZos 
b]lvG5 . ;GyfnL dft[efifL jStfn] g]kfnL efiff bf];|f] efiffsf] ¿kdf k|of]u ug]{ / 
nIo efiffsf] l;sfOdf ;|f]t efiffsf] k|efj kg]{ b]lvG5 . o; ;Gbe{df k|:t't n]vdf 
g]kfnL / ;GyfnL efiffsf] Jofs/0ffTds sf]l6sf] Jolt/]sL  cWoog u/L leGg kIfsf] 
ljZn]if0f ul/Psf] 5 . Jolt/]sL ljZn]if0fsf] dfGotfcg';f/ g]kfnL efiff / ;GyfnL 
efiffsf leGgtfsf kIfnfO{ hf]8 lbFb} ;GyfnL dft[efifL ljBfyL{nfO{ g]kfnL efifflzIf0f 
ubf{ x'g] sl7gfOsf If]q klxrfg ul/Psf] 5 . 

g]kfnL efiff g]kfndf k|rlnt ljleGg efiffefifLsf g]kfnLsf] ;femf ;Dks{ 
efiff xf] . g]kfndf of] efiff ;flxTo, ;~rf/, lzIff, k|zf;g sfg'gnufotsf ljljw 
If]qdf ;jf{lws k|of]u x'g] ub{5 . g]kfnsf cGo dft[efiffx¿ ;Lldt ;Gbe{df k|of]u 
x'g] tyf cGo dft[efifL jStfx¿n] g]kfnL efiffnfO{ bf];|f] efiffsf ¿kdf clws dfqfdf 
k|of]u ug]{ u/]sf] kfOG5 . lj=;+= @)&* sf] hgu0fgf cg';f/ g]kfnL efiffnfO{ bf];|f] 
efiffsf ¿kdf k|of]u ug]{sf] ;ª\Vof !,#$,*@,()$ -s'n hg;ª\Vofsf] $^=@# k|ltzt_ 
tyf $$=*^ k|ltzt hg;ª\Vofn] g]kfnL efiffnfO{ dft[efiffsf ¿kdf k|of]u ug]{ tyf 
$*=)* k|ltzt g]kfnLsf] bf];|f] efiff gePsf] b]lvPsf] 5 -/fli6«o tYofª\s sfof{no, 
@)*)_ . o; tYon] clwsf+z g]kfnLn] g]kfnL efiffnfO{ klxnf] jf bf];|f] efiffsf ¿kdf 
k|of]u ug]{ u/]sf] b]vfpF5 . o;y{ g]kfndf af]lng] ljljw efiffsf k|of]Stfx¿n] lzIff, 
;Dks{ efiffsf ¿kdf k|of]u nufotsf ljljw ;Gbe{df g]kfnL efiffsf] k|of]u ug]{ 

g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog
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u/]sf] kfOG5 . o;/L cGo dft[eflifs k[i7e"ldsf JolStn] g]kfnL efiffsf dfWodaf6 
lzIff lng] tyf efiff k|of]unfO{ ;xh agfpg] ;Gbe{df g]kfnL efiff;Fu g]kfnsf cGo 
dft[efiffsf] Jolt/]sL cWoog ug'{ ;fGble{s b]lvG5 . oxL ;Gbe{df k|:tfljt n]vdf 
;GyfnL efiff / g]kfnL efiffsf Jolt/]sL cWoog ul/Psf] xf] . 

glthf / 5nkmn

g]kfnL / ;GyfnL efiffsf] t'ngfTds cWoog ljZn]if0fnfO{ ul/Psf] o; 

n]vdf d"ntM oL b'O{ efiffdf Jolt/]s Joj:yf ePsf kIfx¿ lnª\u, jrg, k'?if, låTj, 

;ª\Vof, ljz]if0f / ljz]io, stf{ / lj|mof tyf stf{ / sd{, tyf sf/s Joj:yfdf /x]sf] 

leGgtfnfO{ ljleGg pkzLif{sdf ljefhg u/L tflnsLs/0f tyf JofVof ljZn]if0f ub}{ 

k|:t't ul/Psf] 5 M 

lnª\uut Joj:yf

lnª\un] efn] jf kf]yLnfO{ hgfpF5 . k'?if hfltnfO{ hgfpg]nfO{ k'lnª\u / 

:qLhfltnfO{ hgfpg]nfO{ :qLlnª\u elgG5 -zdf{, @)&!_ .  ;GyfnL / g]kfnL b'j} 

efiffdf lnª\uJoj:yf kfOG5 . b'j} efiffdf k'lnª\u / :qLlnª\u u/L b'O{ k|sf/sf 

lnª\uJoj:yf 5g\ .  ;GyfnL efiff / g]kfnL efiffdf /x]sf lnª\ut leGg Joj:yfnfO{ 

tn k|:t't ul/Psf] 5 M 

stf{ / lj|mofkbdf lnª\usf] k|of]u 

;GyfnL / g]kfnL efiffdf stf{ / lj|mofkbdf lnª\usf] km/s Joj:yf kfOG5 . 
g]kfnL efiffdf ljleGg gfd hgfpg] zAb, ljz]if0f zAbdf lnª\usf] cleJolSt kfOG5 
/ stf{cg';f/ lj|mofkbdf klg lnª\ue]bsf] l:ylt b]vf kb{5 . ;GyfnL efiffsf stf{df 
lnª\uut e]bsf] l:ylt kfOP klg lj|mofkbdf lnª\usf] cleJolSt kfOFb}g . o;nfO{ 

tnsf] tflnsfdf k|:t't ul/Psf] 5 M 

tflnsf !

stf{ / lj|mofkb 

g]kfnL ;Gyfn
k'lnª\u :qLlnª\u k'lnª\u :qLlnª\u

s]6f] cfof] . s]6L cfO{ .
s'8Þf x]c\OgfO . 
-s]6f] cfof] ._
[kuɽa heʔinai] =

s'8ÞL x]c\OgfO . 
-s]6L cfpg'eof] ._
[kuɽi heʔinai]

/fd cfof] . ;Ltf cfO{ .
/fd x]c\OgfO . 
-/fd cfof] ._
[ram heʔinai]

;Ltf x]c\OgfO . 
-;Ltf cfO{ ._
[sita heʔinai]

(Thakur, 2010)
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dflysf] tflnsfn] g]kfnL / ;GyfnL efiffsf] stf{ / lj|mofkbdf lnª\usf] 
cleJolSt Joj:yfnfO{ k|:t't u/]sf] 5 . g]kfnL efiffdf stf{cg';f/sf] lj|mofkbsf] 
lj|mofkbsf] k|of]u kfOG5 . cyf{t\ stf{ h'g lnª\usf] 5 ToxL lnª\ucg';f/sf] stf{sf] 
k|of]u ePsf] 5 . oBlk ;GyfnL efiffdf stf{df dfq} lnª\ue]bsf] cj:yf b]lvPsf] 
5 . g]kfnL efiffdf …s]6f]Ú ;Fu …cfof]Ú k'lnª\uL stf{ / …s]6LÚ ;Fu …cfO{Ú :qLlnª\uL 
lj|mofkbsf] k|of]u ePsf] 5 . ;GyfnL efiffdf …s]6f]Ú -s'8f_ / …s]6LÚ -s'8L_ b'j};Fu …
cfof]Ú -x]cgfO_ lj|mofkb k|of]u ePsf] 5 . o;/L g]kfnL efiffdf stf{ / lj|mofkbsf] 
;ª\ultsf j|mddf leGgtf b]lvPsf] 5 . g]kfnL efiffsf s]xL ;Gbe{df ;GyfnL efiffdf 
h:tf] k|of]u eg] kfpg ;lsG5 . g]kfnL efiffsf jfSodf cfb/fyL{ stf{ ePsf …a'af 
cfpg'eof] .Ú …cfdf cfpg'eof] .Ú h:tf jfSodf eg] stf{cg';f/sf] lj|mofkbsf] k|of]u 

eg] x'Fb}g . o:tf jfSodf lnª\usf] cleJolSt lj|mofdf geO{ stf{df dfq x'G5 . 

ljz]if0f / ljz]iodf lnª\usf] k|of]u

ljz]if0f gfdsf] ljz]iftf hgfpg] zAb xf] eg] h'g gfdsf nflu ljz]if0fsf] 
k|of]u ul/G5 To;nfO{ ljz]io elgG5 -zdf{, @)&!_ . g]kfnL efiffdf ljz]if0f / ljz]io 
b'j}df lnª\usf] cleJolSt x'gfsf ;fy} oL b'O{sf lardf lnª\uut ;ª\ult kfOG5 . 
oBlk ;GyfnL efiffdf ljz]if0f / ljz]iosf] k|of]usf ;Gbe{df ljz]if0f zAbdf lnª\uut 
cleJolSt x'Fb}g ;fy} ljz]if0f / ljz]iosf] ;ª\ult klg kfOFb}g . g]kfnL / ;GyfnL 

efiffdf ePsf] of] Joj:yfnfO{ tnsf] tflnsfdf k|:t't ul/Psf] 5 M 

tflnsf @

ljz]if0f / ljz]io 

g]kfnL ;Gyfn
k'lnª\u :qLlnª\u k'lnª\u :qLlnª\u

sfnf] s]6f] sfnL s]6L x]Gb] s'8Þf [hende kuɽa]  
-sfnf] s]6f]_

x]Gb] s'8ÞL [hende kuɽi]  
-sfnf] s]6L_

cUnf] dfG5] cUnL dlxnf p;'n x/ [usul hʌɽ] 
-cUnf] dfG5]_

p;'n cfh'x/ [usul ajuhʌɽ] 
-cUnf] dlxnf_

(Thakur, 2010)

dflysf] tflnsfdf g]kfnL / ;GyfnL efiffsf] ljz]if0f / ljz]iosf lardf 

/x]sf] leGgtf k|:t't ul/Psf] 5 . g]kfnL efiffdf km/s lnª\usf ljz]ionfO{ hgfpg] 

ljz]if0f zAbx¿df lnª\uut leGgtf kfOPsf] 5 . hxfF …s]6f]Ú / …s]6LÚ ljz]ionfO{ 

hgfpg …sfnf]Ú / …sfnLÚ km/s lnª\usf ljz]if0f k|of]u ePsf 5g\ . t/ ;GyfnL 

efiffdf …s]6f]Ú -s'8f_ / …s]6LÚ -s'8L_ sf] j0f{ hgfpg k|of]u ePsf] ljz]if0fdf lnª\ue]b 

gb]lvO{ b'j}df …sfnf]Ú -x]Gb]_ sf] k|of]u ePsf] 5 . 
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jrg Joj:yf  

gfdsf] ;ª\Vof;Fu ;DalGwt Jofs/0ffTds sf]l6 jrg xf] -clwsf/L, @)^@_ . 

g]kfnL / ;GyfnL b'j} efiffdf jrgJoj:yf kfOG5 . g]kfnL efiffdf Psjrg / 

ax'jrg u/L jrgsf] b'O{ k|sf/ 5g\ Pp6fnfO{ hgfpg] Psjrg / PseGbf a9LnfO{ 

hgfpg] ax'jrg xf] -zdf{, @)&!_ . ;GyfnL efiffdf eg] Psjrg, låjrg / ax'jrg 

u/L jrgsf tLg k|sf/ 5g\ . ;GyfnL efiffdf Pp6fnfO{ hgfpg] Psjrg, b'Ocf]6fnfO{ 

a'emfpg] låjrg / b'O{eGbf w]/}nfO{ a'emfpg]nfO{ ax'jrg elgG5 . g]kfnL / ;GyfnL 

efiffdf jrgsf ;ª\Vofsf ;fy} jrg kl/jt{gsf] k|lj|mofdf ;d]t g]kfnL / ;GyfnL 

efiffdf leGgtf kfOG5 . oL b'O{ efiffdf lglxt leGg jrgJoj:yfnfO{ tnsf] tflnsfdf 

k|:t't ul/Psf] 5 M 

tflnsf #

jrgJoj:yf 

g]kfnL ;Gyfn

Psjrg ax'jrg Psjrg låjrg ax'jrg

dfG5] dfG5]x¿ x8 [hʌɽ] x8lsg [hʌɽkin] x8s' [hʌɽku]

km"n km"nx¿ jfxf [baha] jfxflsg [bahakin] jfxfs' [bahaku]

3/ 3/x¿ cf]8f [oɽa] cf]8flsg [oɽakin] cf]8fs' [oɽaku]

(Thakur, 2010)

dflysf] tflnsfdf g]kfnL / ;GyfnL efiffsf] leGg jrgJoj:yfnfO{ k|:t't 

ul/Psf] 5 . g]kfnL efiffdf Psjrg hgfpg] gfd zAbx¿ …dfG5],Ú …km"nÚ / …3/Ú df 

ax'jrgaf]ws …x¿Ú k|Too nfu]/ ax'jrgaf]ws zAbsf] lgdf{0f ePsf] 5 . ;GyfnL 

efiffdf Psjrg hgfpg] gfd zAbsf] lgdf{0f ePsf] 5 . ;GyfnL efiffdf Psjrg 

hgfpg] gfd zAbdf …lsgÚ / …s'Ú k|Too nfu]/ j|mdzM låjrg / ax'jrgaf]ws zAbsf] 

lgdf{0f ePsf] 5 .

k'?if Joj:yf 

k'?if jStf, >f]tf / To;b]lv afx]snfO{ hgfpg] Jofs/l0fs sf]l6 xf] .  g]kfnL 

/ ;GyfnL b'j} efiffdf k'?ifJoj:yf kfOG5 . oL b'O{ efiffdf k|yd, låtLo / t[tLo u/L 

tLg k|sf/sf k'?ifut Joj:yf kfOG5 . oBlk logsf s]xL Joj:yfdf leGgtf b]lvG5 

h;nfO{ tnsf] tflnsfdf k|:t't ul/Psf] 5 M 
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tflnsf $ 
k'?ifut Joj:yf 

g]kfnL ;Gyfn

k|yd k'?if

d}n] eft vfPF . O` bfsfO` hdlsbf . [iɲ dakaiɲ dzʌmkida]
-d}n] eft vfPF_

xfdLn] -xfdLx¿n]_ 
eft vfof}F .

cfnfª bfsfnfª hdlsbf . [alaŋ dakalaŋ dzʌmkida]
-xfdL b'O{n] eft vfof}F M >f]tf ;lxt_

cln` bfsfln` hdlsbf . [ʌliɲ dakaliɲ dzʌmkida]
-xfdL b'O{n] eft vfof}}F M >f]tf afx]s_
cfa' bfsfa' hdlsbf . [ abu dakabu dzʌmkida]
-xfdL]n] eft vfof}F M >f]tf ;xlt_

cfn] bfsfn] hdlsbf . [ale dakale dzʌmkida]
-xfdLn] eft vfof}F M >f]tf afx]s_

låtLo k'?if

ltdLn] eft vfof} . cfd bfsfd hdlsbf . [am dakam dzʌmkida]
-ltdLn] eft vfof} ._

tkfO{+n] eft 
vfg'eof] .

cflag bfsflbg hdlsbf . [abin dakabin dzʌmkida]
-tkfO{+n] eft vfg'eof] M Psjrg _

ltdLx¿n] eft 
vfof} .

cfa]g bfsfa]g hdlsbf . [aben dakaben dzʌmkida]
-ltdL b'O{n] eft vfof} M låjrg_

cfk] bfsfk] hdlsbf . [ape  dakape  dʌmkida]
-ltdLx¿n] eft vfof} M ax'jrg_

t[tLo k'?if

p;n] eft vfof] .

g'O bfsfO hdlsbf . [nui dakai dzʌmkida]
-p;n] vft vfof]÷vfO{ M Psjrg glhs_

pgL bfsfO hlDsbf [uni dakai dzʌmkida]
-p;n] vft vfof]÷vfO{ M Psjrg 6f9f_
xgL bfsfgL hlDsbf [hʌni dakani dzʌmkida]
-p;n] vft vfof]÷vfO{ M Psjrg w]/} 6f9f_

pgLx¿n] eft vfP

g'lsg bfsflsg hdlsbf . [nukin dakakin dzʌmkida]
-pgLx¿ b'O{n] eft vfP M låjrg glhs_

pglsg bfsflsg hdlsbf . [unkin dakakin dzʌmkida]
-pgLx¿ b'O{n] eft vfP M låjrg 6f9f _

xglsg bfsflsg hdlsbf . [hʌnkin dakakin dzʌmkida] 
-pgLx¿ b'O{n] eft vfP M låjrg w]/} 6f9f_

pgLx¿n] eft 
vfP .

g's' bfsfs' hdlsbf . [nuku dakaku dzʌmkida]
-pgLx¿n] eft vfP M ax'jrg glhs_
pgs' bfsfs' hdlsbf . [unku dakaku dzʌmkida]
-pgLx¿n] eft vfP M ax'jrg 6f9f_

xgs' bfsfs' hdlsbf . [hʌnku dakaku dzʌmkida]
-pgLx¿n] eft vfP M ax'jrg w]/} 6f9f_

(Thakur, 2010)
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dflysf] tflnsfdf g]kfnL / ;GyfnL efiffdf /x]sf] leGg k'?if Joj:yfnfO{ 

k|:t't ul/Psf] 5 . oL b'j} efiffdf k|yd, låtLo / t[tLo u/L tLg k|sf/sf k'?ifJoj:yf 

/x]sf] / k|yd k'?if Psjrgdf ;dfg vfnsf] Joj:yf /x]sf] b]lvG5 . k|yd k'?if 

ax'jrgdf eg] b'O{ efiffdf leGg /x]sf] 5 . g]kfnL efiffdf …xfdLn] eft vfof}F .Ú 

eg]kl5 jStf;lxtn] vfgf vfPsf] ;Gbe{nfO{ a'emfpF5 . >f]tf;lxt xf] jf xf]Og 

eGg] a'emfpFb}g . o;n] b'O{ jf w]/} slt hgfn] vfP eGg] klg :ki6 kfg{ ;Sb}g . 

oBlk ;GyfnL efiffdf k|yd k'?if ax'jrgsf jfSosf ;Gbe{df b'O{ hgfn] xf] jf w]/} 

hgfn] vfPsf] xf], >f]tf;lxt jf >f]tf/lxt s;n] vfPsf] xf] eGg] ;Gbe{nfO{ hgfpg 

km/s km/s k|of]usf] Joj:yf /x]sf] b]lvG5 . ;GyfnL efiffdf …cfnfª bfsfnfªÚ n] 

>f]tf;lxt xfdL b'O{n], …cln` bfsfln`Ú n] >f]tfafx]s xfdL b'O{n], …cfa' bfsfa'Ú 

>f]tf;lxt xfdL b'O{n] / …cfn] bfsfn]Ú n] >f]tfafx]s xfdL b'O{n] eGg] cy{ lbPsf] 5 . 

o;/L g]kfnL / ;GyfnL efiffdf k|yd k'?if ax'jrgdf leGg eflifs Joj:yf /x]sf] 5 . 

g]kfnL / ;GyfnL b'j} efiffdf låtLo k'?ifdf jrgut / cfb/ut cfwf/df 

leGg k|of]usf] Joj:yf /x]sf] 5 . ;GyfnL efiffdf Psjrg, låjrg / ax'jrgsf] 

Joj:yf /x]sf] 5 eg] g]kfnL efiffdf Psjrg / ax'jrg u/L b'O{ cf]6f jrgsf] dfq 

Joj:yf /x]sf] b]lvG5 . t[tLo k'?ifn] jStf jf >f]tfafx]snfO{ a'emfpF5 . g]kfnL 

efiffdf t[tLo k'?ifsf] cleJolStsf j|mddf jrg, cfb/ / lnª\u -cgfb/df lj|mofkbdf 

dfq_ sf] cleJolSt kfOG5 . ;GyfnL efiffdf t[tLo k'?ifsf] cleJolStsf j|mddf 

Psjrg, låjrg / ax'jrg u/L tLgcf]6f jrgsf] Joj:yf kfOG5 clg oL k|To]s 

jrgsf] cleJolStsf j|mddf glhs, 6f9f / w]/} 6f9fh:tf tLg km/s :yfgnfO{ 

;ª\s]t u/]sf] kfOG5 . o;/L g]kfnL efiffeGbf km/s / :yfgsf] e]b;d]t ;"Id ¿kdf 

o; efiffn] ;GyfnL efiffn] JoSt u/]sf] b]lvG5 . 

låTjsf] Joj:yf 

låTj zAb lgdf{0fsf] k|lj|mof xf] . s'g} zAbsf] k'g/fj[lQ u/L csf]{ zAb lgdf{0f 

ug]{ k|lj|mofnfO{ låTj / o;/L ag]sf zAbnfO{ lå?St zAb elgG5 -zdf{, @)&!_ . 

clwsf/L -@)^@_ n] j0f{, cIf/, cIf/;d"x jf zAbsf] k'g/fj[lQ eP/ zAb k|lj|mofsf 

¿kdf låTjnfO{ lrgfPsf 5g\ . g]kfnL / ;GyfnL b'j} efiffdf låTj k|lj|mofaf6 zAb 

lgdf{0f x'g] Joj:yf ljBdfg 5 . oBlk låTjsf] k|lj|mofsf ;Gbe{df eg] s]xL leGgtf 

kfOG5 . g]kfnL efiffdf zAb bf]xf]l/P/ låTj aGg] j|mddf zAb dfq bf]xf]l/G5 eg] 

;GyfnL efiffdf zAb bf]xf]l/g] sfo{;Fu} ax'jrgaf]w zAb klg bf]xf]l/G5 . g]kfnL / 

;GyfnL efiffsf] låTjsf] km/s Joj:yfnfO{ tnsf] tflnsfdf k|:t't ul/Psf] 5 M 
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tflnsf %

låTjsf] Joj:yf 

g]kfnL ;Gyfn

zAb lå?St zAb zAb lå?St zAb ylkPsf] zAb

3/ 3/}3/ cf]/f [oɽaʔ]
Ps]g cf]/f cf]/f 

[eken oɽaʔoɽaʔ]
Ps]g [eken]

s's'/ s's'/}s's'/ l;tf [sita]
Ps]g l;tf l;tf 

[eken sitasita]
Ps]g [eken]

9'ª\uf 9'ª\u}9'ª\uf lw/L [dʰiri]
Ps]g lw/L lw/L 

[eken dʰiridʰiri]
Ps]g [eken]

(Thakur & Mahato, 2008)

dflysf] tflnsfdf g]kfnL / ;GyfnL efiffsf] låTj k|lj|mofnfO{ k|:t't ul/Psf] 

5 . g]kfnL efiffdf …3/Ú, …s's'/Ú / …9'ª\ufÚ zAb bf]xf]l/P/ j|mdzM 3/}3/, s's'/}s's'/ / 

9'ª\u}9'ª\uf lå?St zAb lgdf{0f ePsf] 5 . ;GyfnL efiffdf log} cy{df k|of]u x'g] …cf]/fÚ, 

…l;tfÚ / …lw/LÚ zAb …PsgÚ zAb;lxt bf]xf]l/P/ …Ps]]g cf]/f cf]/fÚ, …Ps]g l;tf l;tfÚ / 

…Ps]g lw/L lw/LÚ zAb ag]sf 5g\ . g]kfnL / ;GyfnL b'j} efiffsf gfd zAb bf]xf]l/P/ 

gofF zAb aGg] j|mddf ax'jrg cy{af]w u/fPsf 5g\ . oBlk oL b'O{ efiffdf gfd zAb 

bf]xf]l/P/ lå?St zAb aGg] k|lj|mof eg] km/s km/s b]lvPsf] 5 . g]kfnL efiffdf zAb 

bf]xf]l/P/ gofF zAb aGg] j|mddf zAbdf ;dfGo kl/jt{g;lxt k'g/fj[lQ ePsf] 5 eg] 

;GyfnL efiffdf zAb dfq gbf]xf]l/O{ ax'jrgaf]ws zAb;d]t ylkP/ To;sf] ;fydf 

zAb h:tfsf] To:t} bf]xf]l/Psf] 5 .

;ª\Vof Joj:yf 

;ª\Vofn] u0fgLo j:t'sf] ;ªVofTds kl/0ffdnfO{ hgfpF5 . o;n] ljz]iosf] 

slt eGg] ;ª\VofTds ljz]iftfnfO{ a'emfpF5 . ;ª\Vof ljz]if0f zAbcGtu{t kb{5g\ 

. vf; ;ª\VofTds PsfOnfO{ hgfpg] ePsfn] ;ª\Vofjfrs zAbx¿ ljz]if0feGbf 

km/s vfnsf :jtGq gfd h:tf klg b]lvG5g\ -clwsf/L, @)^@_ . g]kfnL / ;GyfnL 

b'j} efiffdf ;ª\VofTds Joj:yf /x]sf] 5 . b'O{ efiffdf Ps cª\ssf ;ª\VofnfO{ 

hgfpg] :jtGq zAb eP klg PseGbf a9L cª\saf6 ag]sf ;ª\VofnfO{ hgfpg] cª\s 

lgdf{0fsf ;Gbe{df eg] km/s Joj:yf kfOG5 . g]kfnL / ;GyfnL efiffdf /x]sf] o; 

vfnsf] ;ª\VofTds Joj:yfnfO{ tnsf] tflnsfdf k|:t't ul/Psf] 5 M 

g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog
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tflnsf ^

;ª\Vofsf] Joj:yf 

g]kfnL ;GyfnL g]kfnL ;GyfnL
Ps ldc\ [miʔ] c7f/ u]n O/]n [gel irel]
b'O{ af/ [bar] pGgfO; u]n cf/] [gel are]
tLg k] [pe] la; af/ u]n [bar gel]
rf/ k'g [pun] PSsfO; af/ u]n ld [bar gel miʔ]
kfFr d0f] [məɳe] afO; af/ u]n af/ [bar gel bar]
5 t'?O [turui] t]O; af/ u]n k] [bar gel pe]
;ft OhfO [ijai] lt; k] u]n [pe gel]
cf7 O/]n [irel] rfln; k'g u]n [pun gel]

gf} cf/] [are] krf; d0f] u]n [məɳe gel]

bz u]n [gel] ;f7L t'?O u]n [turui gel]

P3f/ u]n ldc\ [gel miʔ] ;Q/L OhfO u]n [ijai gel]

afx| u]n af/ [gel bar] c;L O/]n [irel gel]

t]x| u]n k] [gel pe] gAa] cf/] u]n [are gel]
rf}w u]n k'g [gel pun] ;o ;fO [sai]
kG„ u]n d0f] [gel məɳe] b'O{ ;o af/ ;fO [bar sai]
;f]x| u]n t'?O [gel turui] kfFr ;o d0f] ;fO [məɳe sai]
;q u]n OhfO [gel ijai] xhf/ ;;fO [sasai]

(Thakur & Mahato, 2008)

dflysf] tflnsfn] g]kfnL / ;GyfnL efiffdf /x]sf] ;ª\Vofjfrs zAbsf] 

Joj:yfnfO{ k|:t't u/]sf] 5 . g]kfnL / ;GyfnL b'j} efiffdf Ps cª\sn] ag]sf :jtGq 

;ª\Vofjfrs zAbsf] cl:tTj /x]sf] b]lvG5 . oBlk oL b'O{ efiffdf b'O{ cª\s ldn]/ 

ag]sf ;ª\Vofjfrs zAbsf] lgdf{0f k|lj|mof eg] leGg /x]sf] kfOG5 . g]kfnL efiffdf 

b'O{ cª\ssf ;ª\Vof lgdf{0fsf j|mddf To;df lglxt cª\ssf] cl:tTj ;dfKt eO{ 5'6\6} 

/ :jtGq ;ª\Vof hgfpg] zAb lgdf{0f x'G5 . oBlk ;GyfnL efiffdf b'O{ cª\s ldn]/ 

ag]sf ;ª\Vof hgfpg] zAbdf ltgdf lglxt cª\ssf] klxrfg :ki6 ¿kdf b]lvG5 . 

cyf{t\ ltgn] ld> :j¿k wf/0f u/]sf x'Fb}gg\ . pbfx/0fsf g]kfnL efiffsf] …P3f/Ú 

zAbdf lglxt bz / Ps cª\s eGbf leGg ;ª\Vofjfrs zAb lgdf{0f ePsf] 5 . oBlk 

P3f/ hgfpg ;GyfnL efiffdf …u]n ldc\Ú zAbsf] k|of]u ePsf] 5 . hxfF …u]nÚ eg]sf] 
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bz / …ldc\Ú eg]sf] Ps xf] . o;/L cª\saf6 ag]sf ;ª\Vofjfrs zAbdf lglxt cª\s 

hgfpg] zAbx¿af6 g} pSt ;ª\VofnfO{ hgfpg] cª\s lgdf{0f ePsf] b]lvG5 . 

stf{ / lj|mofsf] ;ª\ult Joj:yf 

g]kfnL efiffdf st[{jfRosf] Joj:yf 5 . hxfF stf{cg';f/sf] lj|mofkbsf] k|of]u 

x'G5 . oBlk ;Gyfn efiffdf …dÚ, …xfdLÚ, …pmÚ h:tf ;j{gfd jfSodf stf{sf ¿kdf 

k|of]u x'Fbf stf{cg';f/sf] lj|mofkbsf] k|of]u x'G5 . o;/L k|of]u x'Fbf o;n] ;j{gfd stf{ 

g} lj|mofd"ndf k|Toosf ¿kdf hf]l8g k'U5 . o;/L ;j{gfd stf{ lj|mofd"ndf ufFl;g 

uO{ stf{ / lj|mfkbsf larsf] ;ª\ult sfod x'G5 . o;nfO{ tnsf] tflnsfdf k|:t't 

ul/Psf] 5 M 

tflnsf &

stf{ / lj|mofsf] ;ª\ult 

g]kfnL ;GyfnL

d}n] eft vfPF . O` bfsf hdlsbfO` . [iɲ daka dzʌmkidaiɲ]
-d}n] eft vfPF_

ltdLn] eft vfof} .
cfd bfsf hdlsbfd . [am daka dzʌmkidam]
-ltdLn] eft vfof} ._

p;n] eft vfof] .
pgs' bfsf hdlsbfs' . [unku daka dzʌmkidaku]
-pgLx¿n] eft vfP ._

(Thakur, 2010)

dflysf] tflnsfn] g]kfnL / ;GyfnL efiffsf] stf{ / lj|moflarsf] ;ª\ult 

Joj:yfnfO{ k|:t't u/]sf] 5 . g]kfnL efiffdf stf{ / lj|mofkbsf lardf ;ª\ult 

/x]sf] kfOG5 . o;/L stf{cg';f/ lj|mofkbsf] lgdf{0f x'Fbf jrg, k'?if / sfncg';f/sf 

k|Too wft'df d]n x'G5 . ;GyfnL efiffdf klg stf{ / lj|mofkbsf lardf ;ª\ult 

kfOG5 . oBlk o; vfnsf] ;ª\ult eP/ lj|mofkb lgdf{0fsf j|mddf eg] stf{sf ¿kdf 

cfPsf ;j{gfd g} lj|mofd"ndf k|Toosf ¿kdf d]n x'G5 . dflysf] tflnsfsf] klxnf] 

pbfx/0fdf …O` bfsf hdlsbfO`Ú jfSodf ;j{gfdsf ¿kdf k|of]u ePsf] …O`Ú -d}n]_ 

;j{gfd jfSosf] lj|mofkb lgdf{0f x'Fbf k|Toosf ¿kdf d]n eO{ …hdlsbfO`Ú ePsf] 5 .  

stf{ / sd{sf] ;ª\ult 

g]kfnL efiffdf stf{sf] ;DaGw lj|mof;Fu x'G5 clg sd{sf] ;DaGw klg 

lj|mof;Fu x'G5 . stf{ lng] / glng] cfwf/df lj|mofnfO{ ;sd{s / csd{s u/L b'O{ 

g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog
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k|sf/df afF8\g] ul/G5 . stf{sf] lj|mof;Fusf] ;DaGw x'Fb}g . oBlk stf{sf] sd{;Fusf] 

;DaGw x'Fb}g . oBlk ;GyfnL efiffdf eg] stf{cg';f/ sd{sf] k|of]u x'G5 . cyf{t\ stf{ 

g} sd{df hf]l8P/ gofF zAb lgdf{0f x'G5 . g]kfnL / ;GyfnL  efiffsf] stf{ / sd{larsf] 

;ª\ultsf] pbfx/0f tnsf] tflnsfdf k|:t't ul/Psf] 5 M

tflnsf *

stf{ / sd{sf] ;ª\ult 

g]kfnL ;GyfnL

d}n] eft vfPF . O` bfsfO` hdlsbf . [iɲ dakaiɲ dzʌmkida]
-d}n] eft vfPF_

ltdLn] eft vfof} .
cfd bfsfd hdlsbf . [am dakam dzʌmkida]
-ltdLn] eft vfof} ._

p;n] eft vfof] .
pgs' bfsfs' hdlsbf . [unku dakaku dzʌmkida]
-pgLx¿n] eft vfP ._

(Thakur, 2010)

dflysf] tflnsfdf g]kfnL / ;GyfnL efiffsf] stf{ / sd{larsf] ;DaGwnfO{ 

k|:t't ul/Psf] 5 . g]kfnL efiffdf stf{ / sd{sf lardf ;DaGw /x]sf] b]lvFb}g . 

;GyfnL efiffdf eg] stf{ / sd{sf lardf k|ToIf ;DaGw /x]sf] b]lvG5 . o; efiffdf 

;j{gfd stf{ ePsf] ePsf jfSodf sd{sf] k|of]u x'Fbf pSt ;j{gfd stf{ g} sd{df 

k|Toosf ¿kdf hf]l8g uO{ sd{sf] ¿k kl/jt{g x'ghfG5 . dflysf pbfx/0fx¿df 

;GyfnL efiffsf stf{ ;j{gfdx¿ …O`Ú, …cfdÚ, / …pgs'Ú sd{ kb;Fud]n eO{ kl/jt{g 

u/fPsf] 5 . 

stf{ / lj|mofsf lardf x'g] ;ª\ult lnª\u, jrg, k'?if, cfb/sf cfwf/df 

x'G5 . stf{sf] lnª\u, jrg, k'?if, cfb/cg';f/sf] lj|mofkbsf] :j¿k lgwf{/0f x'G5 . 

stf{ uP/ sd{df hf]l8Fb}g . o;/L ;GyfnL efiffdf stf{sf ¿kdf k|of]u ePsf] ;j{gfd 

sd{sf ;fy} lj|mofkbdf uP/ klg hf]l8g ;S5 . sd{ jf lj|mofdWo] Pp6fdf hf]l8g 

;S5 t/ b'Ocf]6}df hf]l8g ;Sb}g . of] jStfx¿sf] cfˆg} OR5f jf z}nLdf e/ k5{ . 
stf{ lj|mofdf uP/ hf]l8Psf] pbfx/0f dfly …stf{ / lj|mofkbsf] ;ª\ultÚ pkzLif{sdf 

k|:t't ul/Psf] 5 . 

bz{s ;j{gfd

s'g} JolSt j:t'nfO{ tf]s]/ b]vfpgsf nflu k|of]u ul/g] ;j{gfdnfO{ bz{s 

;j{gfd elgG5 -clwsf/L, @)^@_ . zdf{ -@)&!_ n] glhs / 6f9fsf] j:t'nfO{ tf]s]/ 
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b]vfpg] ;j{gfdsf ¿kdf bz{s ;j{gfdnfO{ lrgfPsf 5g\ . ;fldKotfsf cfwf/df o; 

vfnsf ;j{gfdx¿ g]kfnL efiffdf b'O{ k|sf/sf 5g\ eg] ;GyfnLdf rf/ k|sf/sf 5g\ . 

oL b'O{ efiffdf /x]sf] bz{s ;j{gfdsf] Joj:yfnfO{ tnsf] tflnsfdf k|:t't ul/Psf] 

5 M 

tflnsf (

bz{s ;j{gfd 

g]kfnL ;GyfnL

;dLkjfrs b"/jfrs glhs 6f9f w]/} 6f9f clt 6f9f

Psjrg

of], oL, oxfF
Tof], ltgL, 

tL, pm, pxfF
;hLj

g'O 

[nui]

pgL 

[uni]

xgL 

[hʌni]

xgLxgL 

[hʌnihʌni]

lghL{j
g'cfF 

[nuã]

pgfF 

[unã]

xfgf

[hana]

Xfgfxfgf 

[hanahana]

ax'jrg logLx¿
ltgLx¿, 

pgLx¿
;hLj

g's' 

[nuku]

pgs' 

[unku]

xgs' 

[hʌnku]

xgs'xgs' 

[hʌnkuhʌnku]

lghL{j
lgo 

[nijʌ̃]

pgfs' 

[unaku]

xfgfs' 

[hanaku]

xfgxfgfs' 

[hanhanaku]

(Thakur and Mahato, 2008)

dflysf] tflnsfn] g]kfnL / ;GyfnL efiffsf] bz{s ;j{gfdsf] Joj:yfnfO{ 

k|:t't u/]sf] 5 . g]kfnL efiffdf bz{s ;j{gfdsf] ;dLkjfrs / b"/jfrs u/L b'O{ 

k|sf/ /x]sf / o;df jrgsf] cleJolSt x'g] b]lvPsf] 5 . ;GyfnL efiffdf klg bz{s 

;j{gfddf jrgsf] cleJolSt x'g] Joj:yf /x]sf] b]lvG5 . ;GyfnL efiffdf eg] bz{s 

;j{gfdsf rf/ glhs, 6f9f, w]/} 6f9f / clt 6f9f u/L rf/ k|sf/ b]lvPsf 5g\ . 

;GyfnL efiffdf ;hLj / lghL{jsf nflu 5'6\6f5'6\6} bz{s ;j{gfdsf] klg Joj:yf 

/x]sf] b]lvG5 . 

sf/s Joj:yf

jfSodf gflds zAbsf] k|sfo{ hgfpg] Jofs/0ffTds sf]l6nfO{ sf/s elgG5 

-zdf{, @)&!_ . sf/sn] gflds zAbsf] lj|mof;Fusf] ;DaGwnfO{ JoSt ub{5g\ . jfSodf 

k|of]u ePsf ljleGg kb tyf kbfjnLsf] cfyL{ ;DaGwnfO{ sf/s elgG5 -clwsf/L, 

@)^@_ . o;n] jfSosf] zf;gdf gflds zAbsf] ;+nUgtfnfO{ hgfpF5 . g]kfnL / 

;GyfnL b'j} efiffdf sf/ssf] Joj:yf /x]sf] 5 . oL b'j} efiffdf ;ft k|sf/sf sf/ssf] 

Joj:yf kfOG5 . sf/ssf] ;ª\Vofdf leGgtf kfOP klg logsf Joj:yfdf leGgtf 

/x]sf] 5 h;nfO{ tnsf] tflnsfdf k|:t't ul/Psf] 5 M 

g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog
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tflnsf !) 

sf/s Joj:yf 

g]kfnL ;GyfnL

sf/s ljelSt pbfx/0f ljelSt pbfx/0f

stf{ 

sf/s
n], af6 d}n] eft vfPF . ꝋ

O` bfsf hdlsbfO` .

[iɲ daka dzʌmkidaiɲ]  
-d}n] eft vfPF_

sd{ 

sf/s
nfO{

p;n] dnfO{ lstfa 

lbof] .
ꝋ

pgL O` kta Odflb`Oof

[uni iŋ pʌtʌbe imadiŋija]

-p;n] dnfO{ lstfa lbof]_

s/0f 

sf/s
n], åf/f d sndn] n]V5' . t]

O` sndt]` cnf 

[iŋ kʌlʌmteŋ ʌla]

-d sndn] n]V5' ._

;Dk|bfg 

sf/s

nfO{, nflu, 

lglDt

p;n] dnfO{ snd 

lbof] .
ꝋ

pgL O` snd Odflb`Oof

[uni iŋ kʌlʌm imadiŋija]

-p;n] dnfO{ snd lbof]_

;DaGw 

sf/s

sf], sf, ls, 

/f], /f, l/, 

gf], gf= lg

/fdsf] efO cfof] .

xfd|f lstfa leh]5g\ .

cfˆgf] ;fdfgsf] ;'/Iff 

u/ .

/]g,

cfc\, 

l/ofc\

O`/]g s'8f kta k/xfp

[iɲren kuɽa pʌtʌb parhau]

-d]/f] 5f]/f] lstfa k9\5 ._

u}cfc\ lbl/ª /k'c\Ogf

[gʌiaʔ diriŋ rʌpuʔina]

-ufO{sf] l;+x efFlrof] ._

uf8f/Oofc\ bfc\ l/of/ luof

[gada̺rijaʔ daʔ rijar gija]

-vf]nfsf] kfgL lr;f] 5 ._

ckfbfg 

sf/s
af6, b]lv ;Ltf :s'naf6 cfOg . v},s}

l;tf O:s'ns} x]c\Ogf

[sita iskulkʌi heʔina]

-;Ltf :s'naf6 cfOg ._

clws/0f 

sf/s
df, dfly d]/f] lstfa emf]nfdf 5 . /]

O`fc\ kta em'nf/] ldgfcf

[iɲaʔ pʌtʌb dzulare minaa]

-d]/f] lstfa emf]nfdf 5 ._

(Thakur, 2011)
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dflysf] tflnsfdf g]kfnL / ;GyfnL efiffsf] sf/s Joj:yfnfO{ k|:t't 

u/]sf] 5 . oL b'j} efiffdf sf/ssf] ;ª\Vofdf ;dfgtf kfOG5 . g]kfnL efiffdf 

sf/ssf ;a} e]bx¿sf nflu ljelStsf] k|of]u ePsf] b]lvG5 eg] ;GyfnL efiffdf 

stf{ sf/s, sd{ sf/s / ;Dk|bfg sf/ssf nflu s'g} klg ljelStsf] k|of]u ePsf] 

kfOFb}g . o:t} sf/ssf] cleJolSt lbg] ljelSt lrGxsf] ;ª\Vofdf klg leGgtf kfOG5 . 

g]kfnL efiffdf stf{ sf/sdf b'O{, sd{ sf/sdf Ps, s/0f sf/sdf b'O{, ;Dk|bfg 

sf/sdf tLg, ;DaGw sf/sdf gf}, ckfbfg sf/sdf b'O{ / clws/0f sf/sdf b'O{ u/L 

PSsfO;cf]6f sf/ssf] k|of]u ePsf 5g\ . oBlk logdf …n]Ú, …af6Ú, …nfO{Ú Pp6} ljelSt 

lrGx km/s km/s sf/ssf] cleJolSt lbgsf nflu km/s e"ldsfdf k|:t't ;d]t x'G5g\ . 

;GyfnL efiffdf s/0f sf/sdf Pp6f, ;DaGw sf/sdf tLgcf]6f, ckfbfg sf/sdf 

b'O{cf]6f / clws/0f sf/sdf Pp6f u/L sf/ssf] cleJolStsf nflu hDdf ;ftcf]6f 

sf/ssf] k|of]u ePsf] b]lvG5 . Pp6} ljelSt km/s sf/ssf] cleJolStsf nflu k|of]u 

x'g] l:ylt klg ;Gyfn efiffdf b]lvFb}g . 

lgisif{

ef/f]k]nL efiffkl/jf/cGtu{tsf] g]kfnL efiff / cfUg]nL efiffkl/jf/cGtu{tsf] 

;GyfnL efiffsf s]xL Joj:yf cfk;df ldn] klg s]xL Joj:yfdf leGgtf kfOPsf] 5 . 

g]kfnL efiffdf stf{ / lj|mofkbdf lnª\usf] clejolSt kfOG5 oBlk ;GyfnL efiffdf 

stf{df dfq} lj|mofkbsf] cleJolSt kfOG5 . g]kfnL efiffdf ljz]io / ljz]if0fsf] k|of]usf 

;Gbe{df ljz]if0f b'j}df lnª\usf] cleJolSt kfOG5 eg] ;GyfnL efiffdf ljz]iodf dfq} 

lnª\usf] cleJolSt x'G5 ljz]if0fdf x'Fb}g . g]kfnL efiffdf Psjrg / ax'jrg u/L 

b'O{ jrgsf] Joj:yf /x]sf] 5 eg] ;GyfnL efiffdf Psjrg, låjrg / ax'jrg u/L 

tLgcf]6f jrgsf] Joj:yf /x]sf] 5 . g]kfnL efiffdf k|yd k'?if jx'jrgn] >f]tf;lxt 

jf >f]tf/lxt eGg] hfgsf/L lbFb}g oBlk ;GyfnL efiffdf >f]tf;lxt / >f]tf/lxtnfO{ 

hgfpgsf nflu km/s km/s k|of]u kfOG5 . To:t} t[tLo k'?ifn] g]kfnL efiffdf jStf 

/ >f]tfafx]snfO{ hgfpg] / jrg / cfb/sf] cleJolSt x'g] ub{5 .  ;GyfnL efiffdf 

eg] jStf / >f]tfafx]snfO{ t hgfpF5 g} To;df tLgcf]6} jrgsf] cleJolSt x'g] 

tyf t[tLo k'?ifsf] ;j{gfdn] hgfPsf] JolStsf] cjl:ylt glhs jf 6f9f eGg] ;"rgf 

lbgsf nflu km/s km/s k|of]usf] Joj:yf /x]sf] kfOG5 . låTjsf] k|of]usf ;Gbe{df 

klg g]kfnL / ;GyfnL efiffdf leGg k|of]usf] Joj:yf kfOG5 . g]kfnL efiffdf zAb 

bf]xf]l/P/ gofF zAbsf] lgdf{0f x'G5 eg] ;GyfnL efiffdf s'g} zAbaf6 gofF zAb 

bf]xl/g'sf ;fy} ax'jrgaf]ws zab;d]t ylkG5 . g]kfnL efiffdf bz{s ;j{gfdsf 

;dLkjfrs / b"/jfrs u/L b'O{ k|sf/ /x]sfdf ;GyfnL efiffdf glhs, 6f9f, w]/} 6f9f 

/ clt 6f9f u/L rf/ k|sf/sf b'/LnfO{ hgfpg] Joj:yf 5 . g]kfnL / ;GyfnL efiffdf 

g]kfnL / ;GyfnL efiffsf] Jolt/]sL cWoog
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sf/ssf k|sf/ ;dfg eP klg g]kfnL efiffdf sf/ssf] cleJolStsf nflu ljelStsf] 

k|of]u ul/G5 oBlk ;GyfnL efiffdf stf{, sd{ / ;Dk|bfg sf/sdf ljelSt lrGxsf] 

k|of]u x'Fb}g . o;sf ;fy} ljelSt lrGxsf] ;ª\Vofdf klg leGgtf kfOG5 . g]kfnL / 

;GyfnL efiffdf plNnlvt kIfdf leGgtf /x]sf] kfOPsf] 5 . ;GyfnL efiffsf] lzIf0f 

ubf{ plNnlvt Jolt/]s b]lvPsf kIfdf hf]8 lbP/ log} kIfsf] Joj:yfdf ljBfyL{n] 

ug{ ;Sg] ;Defljt q'l6 cfpg glbg log} kIfdf hf]8 lbO{ ;fdu|Lsf] lgdf{0f u/L 

cEof;d"ns 9ª\un] lzIf0f ug{ ;s]df lzIf0f l;sfO ;fy{s x'g ;S5 . 

;Gbe{ ;fdu|L 

clwsf/L, x]dfª\u/fh -@)^@_, ;d;fdlos g]kfnL Jofs/0f -t];|f] ;+:s=_, ljBfyL{ 
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