
kl/ro 
kmn 5]8\g] / r':g] ;'F8] df]y–k'tnLsf] ;d:of Plzof, clk|msf / ci6«]lnofsf 

d'n'sx?df Psgf;s} 5 . of] Psvfnsf] /flqr/ k'tnL xf] . o;n] 

rfln;eGbf a9L Jofj;flos kmnkm"n afnLx? h:t} ;'Gtnfhft kmnkm"n, 

cDaf, d]jf, cfFk, s]/f, xn'jfj]b, e'OFs6x/, t/a'hf, v/a'hf, c+lh/, e06f, 

uf]ne]+8f, cflbdf Iflt k'¥ofpFb5 . l;Gw'nL lhNnfsf] h'gf/ au}+rfdf @)&^ 

;fndf Ifltsf] txdf b]lvPsf] of] sL/fn] xfn -@)*) efb| dlxgf b]lv_ klg 

;f]xL 7fpFdf Jofks Iflt k'¥ofPsf] kfOPsf] 5 . /fli6«o sL6 lj1fg 

cg';Gwfg s]Gb|, KnfG6 Sjf/]G6fOg tyf ljiffbL Joj:yfkg s]Gb|, k|wfgdGqL 

s[lif cfw'lgsLs/0f kl/of]]hgf / l;Gw'nL lhNnfsf ;DalGwt ufpF÷gu/kflnsf 

-ljz]ifu/L uf]nGhf]/_ sf k|fljlws tyf j}1flgsx?sf] If]qut cg'udgsf 

qmddf o; sL/fn] h'gf/df Iflt k'¥ofO/x]]sf] / Ifltsf] dfqf cem} a9\g ;Sg] cg'dfg ul/Psf] lyof] . t;y{, o; 

sL/fsf] Joj:yfkgdf ;xof]u k'uf];\ eGg] p2]Zon] ;Gbe{ ;fdu|Lx?sf] ;xof]udf o; sL/faf/] k|fljlws hfgsf/L 

tof/ kfl/Psf] 5 .

sL/fsf] lrgf/L / Ifltsf] k|sf/
lrq ! df b]vfOP h:t} cfsf/ k|sf/ / agf}6 x'g] o; ;'F8] df]y–k'tnLsf] efn] / kf]yL jo:s df xNsf km/s 

kfOG5 . efn] jo:s df]y–k'tnLx?sf] cl3lNt/sf Ps hf]8L kv]6fx? xNsf v}/f] /Ësf x'G5g\ eg] kf]yL 

jo:ssf uf9f v}/f] kv]6fx? x'G5g\ . t/ b'a} jo:ssf kl5lNt/sf hf]8L kv]6fx? ;'Gtn] /Ësf, kv]6fsf] 

aflx/L lsgf/df sfnf] wAaf x'G5 eg] leqL lsgf/fdf cw{ lj/fd cfsf/sf Ps Ps j6f sfnf wAaf x'G5g\ . jo:s 

;'F8] df]y–k'tnLx?sf] vfg] d'v s'F8'nf] kfl//fv]sf] nfdf] bl/nf] ;'F8 cfsf/sf] 

x'G5 . ;'F8sf] cl3Nnf] efudf tn dfly /x]sf dl;gf s/f}+6]x?sf] d2tn] kmndf 

Kjfn kf/L /; r':g] ub{5g\ . oL sL/fx? /fqLr/ k|s[ltsf ePsfn] /ftsf] 

;dodf -ljz]ifu/L ;fFemb]lv cfwf /ft;Dd_ kmn r';]/ vfg] ub{5g\ . o; 

sL/fn] h'gf/sf kmn 5]8\g] ofddf ebf} 

dlxgfsf] aflkmnf] jftfj/0f x'g] ePsf]n] 
(Bhumannavar and Viraktamath, 
2012; Leong and Kueh, 2011) 
kmndf o; sL/fn] kf/]sf] Kjfn j/k/ 

9';L tyf cGo hLjf0f'x?sf] ;+qmd0f 

eO{ Tof] 7fpF uf]nfsf/ tl/sfn] s'lxFb} 

uPsf] b]lvG5 -lrq @_ . oL ;'F8] df]y–k'tnLx?sf] ;+Vof au}Frfdf w]/} 

eP ?v d'lg s'lxPsf kmnx? oqtq b]lvG5g\ -lrq #_ . 

;'F8] df]y–k'tnLsf] jo:s kf]yLn] au}+rfsf] lsgf/df pd|]sf h+unL cfxf/ jg:kltx?sf kftx?df c08f kfl/lbG5g\ 

-lrq $_ . ;f] c08fx?af6 tLg lbg kl5 klxnf] cj:yfsf nfe|]x? lg:sG5g\ (Heng et al. 2012) -lrq %_ . 
kfFrj6f nfe|]sf] cj:yf /xg] o; sL/fsf] hDdf nfe|] cj:yf b'O{ b]lv tLg xKtf cjlwsf] x'G5 (Heng et al. 
2012) . h+unL jf j}slNks cfxf/ jg:kltx?df nfe|] cj:yf k'/f x'G5 . nfe|] / jo:ssf] vfgfsf] ;|f]t g} 

km/s kg]{ ePsf]n] klg o; sL/fsf] lgoGq0f r'gf}ltk"0f{ 5 .

lrq != jo:s ;'F8] df]y–k'tnLsf] kf]yL
-;+sngM /d]z x'dfufOF,  

kmf]6f]M 8f= b]j/fh clwsf/L_

;'Gtnfhft kmnk"mnsf]
kmn 5]8\g] / r':g] ;'“8] df]y–k'tnL

lrq @= sL/fn] kf/]sf] Kjfn j/k/ 
uf]nfsf/ tl/sfn] s'lxFb} uPsf] kmn

-kmf]6f]: 8f= b]j/fh clwsf/L_ 

lrq #= ;'F8] df]y–k'tnLsf] jo:sn] h'gf/sf 
kmndf k'¥ofPsf] Iflt 

-kmf]6f]M 8f= sfzLgfy lrn'jfn_



cfxf/ jg:kltx? / cf>o lng] 7fpF cg';f/ nfe|]sf] /+udf km/s kg{ ;Sb5 -lrq ^ cg';f/_ . slxn]sfxLF 

/+udf x'g] km/skgfn] klg sL/f klxrfgdf ;d:of pTkGg x'G5 . t/ nfe|]sf ljz]if zf/Ll/s agfj6nfO{ cfwf/ 

dfgL klxrfg ug'{kg]{ x'G5 . of] sL/fsf] nfe|] laTt] sL/f h:tf] x'G5 hf] lxF8\bf k5fl8sf] k]6 v08 cw{ uf]nfsf/ 

x'g] ub{5 . 5ftLdf tLg hf]8 ;SsnL / k]6tkm{ b'O{ hf]8 gSsnL v'§fx? u/L hDdf kfFr hf]8 v'§fx? x'G5g\ 

/ k]6tkm{sf] kl5Nnf] efu s]xL p7]sf] x'G5 .

clGtd cj:yfsf nfe|]x? ;'Svf kftnfO{ wfuf]h:tf] kbfy{n] a]/]/ cfxf/ jg:kltx?d} 

jf hldgdf uO{ Ko"kf -crn cj:yf_ aGb5g\ . crn cj:yf uf9f /ftf] jf v}/f] 

sfnf] /+usf x'G5g\ -lrq &_ . crn cj:yfsf sL/fx? lxpFbsf] hf8f] 5Ngsf] 

nflu ;'if'Kt cj:yfdf hfG5g\ / pko'Qm tfkqmd kfpg] ljlQs} jo:s df]y–k'tnLdf 

kl/0ft x'G5g\ . pko'Qm jftfj/0fLo cj:yfdf eg] crn cj:yfsf] sL/fsf] cjlw 

s/Lj b'O–tLg xKtf hltsf] x'G5 (Heng et al. 2012) .

crn cj:yfaf6 jo:s lg:sg] ljlQs} dfly pNn]lvt kmnkm"ndf cfgf] bl/nf] 

;'F8n] Kjfn kf/L /; r':g z'? u5{g\ . o; sL/fsf] jo:sx?sf] hLjg cjlw 

s/Lj #–$ xKtfsf] x'G5 (Heng et al. 2012) .

cg'udg / Joj:yfkgsf pkfox?
o; sL/fsf] hLjg–rqmsf ljleGg cj:yfx?, ljleGg af]6lj?jf jf afnLgfnLx?df a]Unfa]Un} x'g] ePsf]n] o;sf] 

Joj:yfkg r'gf}tLk"0f{ dflgG5 . Joj:yfkgsf ljlwx? PsLs[t ?kdf ;fd"lxs tj/n] ckgfP/ o; sL/fsf] 

IfltnfO{ Go"lgs/0f ug{ ;lsG5 .
!=	 j}slNks cfxf/ jg:kltx?df nfe|]sf] cg'udg M o; sL/fsf] dfp df]y–k'tnLn] j}slNks cfxf/ jg:kltsf 

kftx?df c08f kfg]{ ePsf]n] To:tf af]6la?jfsf] cg'udg / klxrfg o; sL/fsf] lgoGq0fsf] klxnf] 
dxTjk"0f{ sbd xf] . g]kfndf ;'Gtnfhft kmnk"mnsf] j/k/ o:tf af]6 lj?jfx? klxrfg eO;s]sf] gePtf 

lrq ^= ;'F8] df]y–k'tnLsf ljleGg /+usf k"0f{ ljsl;t kfFrf}+ cj:yfsf nfe|]x? . ->f]tM 5ug / dSs]gf, @)!(_

lrq &= ;'F8] df]y–k'tnLsf] crn 
cj:yfx? . 

-;|f]tM 5ug / dSs]gf, @)!(_

lrq $= h+unL cfxf/ jg:kltx?sf] kftdf kf]yL jo:sn] kf/]sf 
c08fx? . afofFtkm{ M ev{/} kfl/Psf tfhf c08f / bfofFtkm{ M 
sf]/lng l7Ss k/]sf c08fx? . -;|f]tM 5ug / dSs]gf, @)!(_

lrq %= h+unL jf j}slNks cfxf/ jg:kltx?sf] kftdf 
c08faf6 lg:sFb} u/]sf nfe|]x? . 
-;|f]tM 5ug / dSs]gf, @)!(_



klg cGo b]zx?df ePsf cg';Gwfgsf glthf cg';f/ h'gf/ au}+rfdf jf au}+rfsf 5]p5fp jf h+undf 
ePsf kfgsf] kftsf cfsf/ ePsf af]6lj?jfx? h:t} lrNnf] af6'nkft], u'hf]{, lu7f, Eofs'/, s+;] nx/f] 
/ cGo h+unL af]6lj?jfdf o; sL/fn] c08f kfg]{ / nfe|] klg ;f]xL :yfgdf g} x's{g] kfOPsf] 5 . t;y{, 
o:tf lj?jfsf] klxrfg u/L ToxfF /x]sf o; sL/fsf c08f tyf nfe|]x?nfO{ lgoGq0f ug{ ;lsof] eg] h'gf/ 
au}+rfdf cfpg] dfp df]y–k'tnLsf] ;|f]t g} df:g ;lsG5 . lxpFbsf] cTolws lr;f] kf/ ug]{ ljlQs} ;'if'Kt 
cj:yfdf /x]sf crn cj:yfaf6 jo:s lg:sg] ePsf]n] ;f]xL ;dob]lv jo:ssf] cg'udg / nfe|]x?sf] 
lgoGq0fdf Wofg lbg'kg]{ x'G5 .

@= 	 jo:s ;'F8] df]y–k'tnLsf] cg'udg M lxpFb] ;'if'lKt kl5 hfu]sf crn cj:yfaf6 jo:s aGg] ePsfn] ;f]xL 
;dob]lv g} jo:s sf] lgoldt cg'udg / lgoGq0f h?/L x'G5 . jo:s ;'F8] df]y–k'tnLsf efn]–kf]yL 
b'a}nfO{ kmnk"mnsf] rf/f]o'Qm kf;f]df aNemfO{ cg'udg tyf lgoGq0f ug{ ;lsG5 . s]/f, e'OFs6x/, cflb o; 
sL/fnfO{ c;fWo} dg kg]{ kmnk"mnx? x'g\ (Reddy and Muniappan, 2007) .

#=	 rf/f]o'Qm kf;f] agfpg] tl/sf M /fd|/L kfs]sf] s]/f jf cGo kmnkm"nsf] 6'qmfx?nfO{ Ps ln6/ kfgLdf !)) 
u|fd u'F8 jf ;Vv/ / !) Pd=Pn= dfnflyog %) O{=;L=sf] 3f]ndf /fvL hldgsf] ;txaf6 sl/a ^)–!)) 
;]=ld=sf] prfOdf af6f cfsf/sf] efF8fdf /fVbf o;df ;'F8] df]y–k'tnLx? cfslif{t x'G5g\ / ljiffQm rf/f] vfO{ 
db{5g\ . o:tf] kf;f]df k|of]u ul/Psf] s]/f jf kmnk"mnsf] rf/f]nfO{ x/]s #–$ lbgdf kl/jt{g ug'{kb{5 / 
rf/f]o'Qm kf;f] /f]kgLdf Pp6fsf b/n] /fVg' plrt x'G5 . t/, cGo r/f jf hgfj/n] ljiffQm rf/f] gvfpg 
eGg] x]Ssf /fVg'kb{5 . x/]s lbg @–# eGbf a9L ;'F8] df]y–k'tnL k|lt kf;f]df aNe]msf] v08df cGo 
Joj:yfkgsf pkfox? ckgfpg' kg]{ ;do eof] eGg] ;Demg' k5{ .

 	 To:t}, ;fFemb]lv dWo/ft;Dddf oL df]y–k'tnLx? ;lqmo x'g] x'Fbf ;f] ;dodf 6r{ nfO6 jf rsf]{ nfO6sf] 
k|sfzdf o;sf cfFvf /ftf] /+un] 6NsG5 . oL k'tnLx? cTolws k|sfzdf lgliqmo x'g] xF'bf ;dfpg jf 
dfg{ klg ;lsG5 . olb df]y–k'tnLx? o;/L b]vf k/]df klg Joj:yfkgsf pkfox? ckgfpg' kb{5 .

#= 	 rsf]{ k|sfzn] ljsif{0f ug]{ M ;'F8] df]y–k'tnLx? ;fFem kg]{ ljlQs} b]lv dWo/ft;Dd ;Dd ;lqmo /xG5g\ . 
;f] ;dodf au}+rfdf rsf]{ k|sfzsf] Joj:yf ubf{ o; sL/fsf] lqmofsnfk 36\5 jf lgliqmo eP/ a:5g\ . o:tf] 
k|sfzdf o; sL/fsf cfFvfx? /ftf] 6Nsg] x'G5g\ h;nfO{ dfg{ klg ;lsG5 (Fay and Halfpapp, 1995) .

$= 	 au}+rfdf w'jfF–pkrf/ M au}+rfdf w'jfF nufpFbf klg o; sL/fn] kmn gr';]sf] kfOPsf] 5 . ;'s]sf kft kltË/ 
/ xl/of] :ofpnfx? ld;fP/ afNbf a9L w'jfF cfpF5 . w'jfFn] h'gf/ kmnaf6 lg:sg] af;gfnfO{ bafO lbG5 / 
;F'8] df]y–k'tnLx?n] h'gf/ kmn klxrfg ug{ ;Sb}gg\ . ;fy}, w'jfFn] oL sL/fx?nfO{ wkfpg] sfd klg ub{5 .

%= 	 kmnnfO{ 9fSg] k|ljlw M ljsl;t b]zx?df kmnnfO{ sfuh jf Knfli6sn] 9fSg] k|ljlw klg JofKt 5 . o;f] 
ubf{ ;'F8] df]y–k'tnLx? nufot cGo kmn 5]8\g] / r':g] sL/fx?af6 h'gf/sf kmnnfO{ hf]ufpg ;lsG5 .

^= 	 g]6hfnLn] afg]{ M k|To]s af]6 jf ju}+rfnfO{ g]6hfnLn] af/]/ klg of] sL/faf6 h'gf/nfO{ hf]ufpg ;lsG5 . 
t/ c;fWo} vlr{nf] x'g] ePsf]n] cfly{s ?kdf k|efjsf/L gx'g ;S5 . To;}u/L, of] sL/fnfO{ hfnLg]6n] 
kqm]/ dfg{ ;lsG5 . 

&= 	 3/]n' jfg:klts ljiffbLsf] k|of]u M l;Gw'nL lhNnfsf cu'jf s[ifsx?n] 3/]n' jfg:klts ljiffbL agfP/ :k|] 
ubf{ o; sL/fnfO{ ljsif{0f u/L Iflt sd ePsf] kfOPsf] 5 -l;Gw'nL uf]nGhf]/–^, gfsfhf]nLsf h'gf/ s[ifs 
>L gjLGb| axfb'/ xfo'sf] @)&^ efb| cflZjg dlxgfsf] cg'ej cg';f/_ . v/fgL, l6d'/sf] kft jf u]8f, 
ltt]kftL, xfQLaf/, s]t'sL, alj; -df5f dfg]{ emf/_, wt'/f]sf] kft, c;'/f], cflb h:tf lttf], 6/f]{, lk/f] x'g] 
jg:kltx?nfO{ 6'qmf kf/L ux'Ftdf Ps dlxgf;Dd 8«ddf s'xfP/ 3/]n' ljiffbL tof/ ug{ ;lsG5 . tof/L 
3/]n' ljiffbLnfO{ /fd|/L 5fg]/ Ps efudf $–% efu kfgL ld;fO{ h'gf/sf] k'/} af]6 leHg] u/L &–!) lbgsf] 
km/sdf :k|] ubf{ of] sL/fsf] Iflt sd x'G5 .

 	   o;}u/L, gLd / asfOgf]sf] kfgLdf cs{ tof/ kf/L o;sf] k|of]u u/]/ klg h'gf/sf kmnx?nfO{ w]/} 
xb;DDf o; df]y–k'tnLx?af6 arfpg ;lsG5 . rf/ -$_ lsnf]u|fd gLd jf as}gf]sf slnnf d'G6f, kftx? 
/ kmnx? -sfFrf] jf kfs]sf] s'g} klg_ Ps} 7fpFdf /fvL !) ln6/ kfgLdf ld;fO{ cfwf 306f pdfn]/ cs{ 



tof/ kfg]{ . o; cs{nfO{ sk85fg u/L Pp6f efF8f]df /fVg] / afFsL /x]sf] s;/nfO{ v]taf/Ldf k|of]u ug]{ . 
o; k|sf/ tof/ kfl/Psf] cs{sf] !@ ld=ln= dfqf ! ln6/ kfgLdf ld;fO{ 3f]n tof/ kf/L kmnx?df kg]{u/L 
x/]s ;ft lbgsf] cGt/df /fd|/L 5s{g] .

*=	 sL6gfzs ljiffbLsf] k|of]u M olb kmnx? l6k]/ tTsfn ahf/Ls/0f ul/g] cj:yf 5}g eg] s]xL yl/sf 
sL6gfzs ljiffbLx?sf] k|of]u ug{ ;lsG5 . ;'F8] df]y–k'tnLx? au}+rfdf b]lvPdf Snf]/fG6«flglnk|f]n !*=%Ü 
P;=;L= -k|lt !) ln= kfgLdf # Pd=Pn= sf b/n]_ jf n'a]08fdfO8 #(=#$Ü P;=;L= -k|lt $ ln= kfgLdf ! 
Pd=Pn= sf b/n]_ cfnf]kfnf] !% lbgsf] km/sdf af]6df :k|] ug{ ;lsG5 . t/ a]Rgof]Uo kmndf oL ljiffbL 
k|of]u ug'{ x'Fb}g . nfe|]sf] nflu klg oL ljiffbLx? pko'Qm x'G5g\ t/ nfe|] nlIft :k|] dfq} jftfj/0fd}qL 
x'G5 . s]xL lbgdf g} ahf/Ls/0f ul/g] h'gf/sf kmnx? 5g\ eg] vlgh t]n h:t}M Pu|f] ;ef]{ t]n jf 
xl6{sNr/ t]n !)–!% Pd=Pn= k|lt ln= kfgLdf ld;fO{ :k|] ug{ ;lsG5 . o;sf] k|of]un] ;]tf] r';fxf, sTn] 
sL/f, cflbnfO{ klg lgoGq0f ub{5 (Leong and Kueh, 2011) .

(= 	 em/]sf kmnx?sf] Joj:yfkg M em/]sf kmnx?nfO{ t'?Gt} ;+sng u/L Knfli6ssf y}nfdf xfjf aGb x'g]u/L 
afFw]/ s'xfOlbg] ug'{kb{5 . o;f] ugf{n] kmn leq /x]sf cGo sL/fx?sf nfe|]x? -h:t} rfOlgh l;6«; 
nfO{sf cf}+;fx?_ klg db{5g\ / csf]{ jif{ cGo sL/fsf] hf]lvd klg 36\g k'Ub5 . em/]sf af;L kmnx?sf] 
af;gfn] ;'F8] df]y–k'tnLx?nfO{ emg} cfslif{t u5{ / kmn:j?k au}+rfdf o; k'tnLx?sf] pTkft lzv/df 
k'U5 . t;y{ ;'F8] df]y–k'tnL nufot cGo sL/fsf] lgoGq0fsf nflu klg em/]sf kmnx?sf] Joj:yfkg 
dxTjk"0f{ x'G5 .

!)=	 ;fd'bflos lgoGq0f k|of; M Ps b'O{ hgf h'gf/v]]tL ug]{ ls;fgn] dfq} oL pkfox? ckgfpFbf ;'F8] 
df]y–k'tnL lgoGq0fdf cfpg d'l:sn 5 . t;y{, o; sL/fsf] ;d'lrt lgoGq0fsf] nflu ;d'bfo :t/sf] 
cleofgsf] ?kdf If]qut lgoGq0f sfo{qmd ;~rfng cfjZos 5 .

;Gbe{ ;fdu|Lx?
hf]zL, ;d'b| nfn / clwsf/L b]j/fh -@)&^_ ;'Gtnfhft kmnk"mnsf] r';fxf df]y–k'tnLx? / ltgsf] Joj:yfkg . 
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;fdu|L tof/stf{x?
8f= sfzLgfy lrn'jfn, 8f= cho >L /Tg ah|frfo{ 

/fli6«o sL6 lj1fg cg';Gwfg s]Gb|, v'dn6f/, nlntk'/
8f= b]j/fh clwsf/L

Knf06 Sjf/]G6fOg tyf ljiffbL Joj:yfkg s]Gb|, xl/x/ejg, nlntk'/
8f= ;d'b| nfn hf]zL

;]jf lgj[Q k|d'v j}1flgs, g]kfn s[lif cg';Gwfg kl/ifb\

k|sfzg M @))) k|lt, k|sfzg jif{ M @)*).)*!


