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ljifo ;"rL 
qm=;+= ljifo n]vs k[i7 

! c;n dfpm df5f Joj:yfkg 
>L k|df]b s'df/ l/hfn 
k|d'v dT:o ljsf; clws[t 

! 

@ dT:o k|hgg\df cfg'jf+lzstfsf] pkof]u 
>L ;'/]zs'df/ jfUn] 
dT:o lj1 

^ 

# 
l6nflkof df5fsf] Ps lnª\uLo e'/f 
pTkfbg k|ljlw 

>L rl/q gf/fo0f ofbj, 
dT:o ljsf; clws[t 

!% 

$ sfk{ df5fsf] k|hgg\ rqm 
>L /dfgGb ld> 
dT:o lj1 

@) 

% 
dfpm df5f kfngsf] nflu bfgf cfxf/fsf] 
Joj:yfkg 

>L hob]j lji6, 
dT:o lj1 
>L /fd s'df/ >]i7 
dT:o lj1 

@% 

^ 
dfpm df5f Pj+ dT:o aLh Koflsª tyf 
9'jfgL Aoj:yfkg 

>L k|df]b s'df/ l/hfn 
k|d'v dT:o ljsf; clws[t 

#@ 

& 
dT:o kfngsf nflu kfgLsf] pko'tm 
u'0f:t/ 

>L lx/fnfn e';fn 
dT:o lj1 

#* 

* rfOlgh sfk{ dfpm df5fx?sf] Joj:yfkg 
>L dfwj axfb'/ kGy 
dT:o lj1 

$* 

( 
df5fsf] ljo{nfO{ cNksflng / bL3{sflng 
e08f/0f 

>L efujt k|;fb 
dT:o lj1 

%^ 

!) dT:o Xofr/Ldf kfgLsf] Joj:yfkg 
>L /dfgGb ld> 
dT:o lj1 

^) 

!! 
g]kfndf dT:o k|hgg\df b]lvPsf ;d:ofx? 
/ ;dfwfgsf pkfo 

8f= c?0f k|;fb a}B 
dT:o lj1 

^$ 

!@ 
k|hgg\ sfo{df k|of]u x'g] /;fog tyf 
xdf]{gx? 

>L /dfgGb ld> 
dT:o lj1 

&@ 

!# dT:o k|hgg\ sfo{df vt/f ljZn]if0f 
>L /dfgGb ld> 
dT:o lj1 

&% 

!$ /]Gaf] 6«fp6 df5fsf] k|hgg\ / pTkfbg 
Joj:yfkgM ;fdfGo hfgsf/L 

>L kj{t/fh e§/fO{ 
dT:o ljsf; clws[t 

*) 
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c;n dfpm df5f Joj:yfkg 
 

>L k|df]b s'df/ l/hfn  
k|d'v dT:o ljsf; clws[t 

 
 ;fwf/0ftof uef{zodf k"0f{ ?kdf ljsl;t / kl/kSj k'mn wf/0f u/]sf] kf]yL df5f / 
c08fzodf k"0f{ ljsl;t ljo{ -ldN6_ wf/0f u/]sf] efn] df5fnfO{ dfpm df5f eGg] ul/G5 . 
df5fx?sf] k|hgg\ k|s[ofaf6 dT:o aLhsf] pTkfbg x'g] ub{5 . k|foh;f] k|hgg\sf nflu dfpm df5f 
k/Dk/fut tl/sfaf6 vfg] df5f;Fu} kfng u/L Aoj:yfkg ug]{ ul/Psf] 5 . dfpm df5f 5gf}6 u/L 
To;sf] ;d'lrt Joj:yfkg ;fy kfng Pp6f ;+j]bglzn Pj+ dxTjk"0f{ sfo{ xf] . lsgsL o;af6 
dT:o k|hgg\ eO k'mnsf] uef{wfg, k'mnaf6 aRrf s9fpg] sfo{ nufot x\oflRnª afFRg] k|ltzt 
k|efljt eO /x]sf] x'G5 . ;fy} u'0f:t/o'Qm e'/fx?sf] pTkfbg ;d]t dfpmsf] u'0f:t/df g} lge{/ 
/xG5 . To;}n] df5f kfng Joj;fodf dfpm df5fsf] clt g} dxTjk"0f{ :yfg /xG5 . dfpm df5fsf] 
5gf}6 lgDg b'O{ p2]Zosf nflu ug{ ;lsG5M 
!= eljiodf dfpm df5f agfpg 
@= k|hgg\ ;dodf k|hgg\ u/fpg 
 
!= eljiodf dfpm df5f agfpg 5gf}6 ubf{ lgDg u'0fx?df ljz]if Wofg lbg' kb{5M 

-s_  afx\o u'0fx?M x]bf{ lhp ldn]sf], :j:Yo Pj+ /f]u gnfu]sf] tyf a[l4 b/ /fd|f] ePsf]  
      x'g' kb{5 . 
-v_  leqL u'0fx?M Pp6} lkF9Laf6 pTkflbt df5fx?sf] w]/} k':tf ;Dd k|hgg\ u/fpFbf a[l4 
 b/df x«f; x'g cfpg] ePsf]n] ;do ;dodf efn] tyf kf]yLx? 5'§f 5'§} 7fpFaf6  
 5gf}6 ug{' pko'Qm x'G5 . 

 
@= k|hgg\ ;dodf k|hgg\ u/fpgsf nflu 5gf}6 ubf{ efn] Pj+ kf]yL df5f :j:Yo Pj+ kl/kSj 
 x'g' kb{5 .  
 Joj;flos tj/af6 df5f kfng ubf{ kflnPsf df5fx?nfO{ olb hyfefjL tj/n] kf]ifs 
tTjnfO{ Vofn gk'¥ofO{ bfgf tyf cfxf/f lbg] ul/Pdf k'mnsf] ljsf; /fd|/L x'g kfp+b}g / To;sf] 
c;/n] ubf{ dfpm df5fsf] k'mn lbg] Ifdtf 36\b5 . t;y{, dfpm df5fsf] k|hgg\ Ifdtfdf  
clea[l4 ug{ ljz]if ?kdf kf]v/L Joj:yfkg, kf]ifs tTjsf] Joj:yf / :jf:Yodf ljz]if Wofg k'¥ofpg' 
kb{5 . 
 dfpm df5fsf] nflu kof{Kt dfqfdf kfgL c8\g ;Sg] kf]v/L x'g' kb{5 . cGoyf ljz]if u/L 
sdgsfk{sf] kf]yL /flvPsf] kf]v/Ldf olb l56f] l56f] kfgL 36\g uO{ kfgL ykL /fVg' k¥of] eg] kf]yLn] 
grflxFbf] ;dodf k'mn 5f8L k|hgg\ sfo{qmddf afwf k'¥ofpg ;Sb5 . kf]v/LnfO{ /fd|/L ;'sfO{ 
pkrf/ kZrft\ !%–@) lbg kl5 dfq dfpm df5f 5f]8\g' kb{5 . dfpm df5fsf] nflu cfoftfsf/ 
kf]v/L )=@–@=% x]S6/ -^–&=% s6\7f_ ;fO{hsf] !=@ b]lv !=% dL= kfgL lg/Gt/ c8\g ;Sg] x'g'  
kb{5 .  
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kf]v/Lsf] tof/L 
 dfpm df5f kf]v/LnfO{ k|To]s jif{ clgjfo{ ?kn] ;'sfpg' kb{5 / cfjZostf cg';f/ dd{t 
;Def/ ug'{ kb{5 . ;fdfGotof sflt{sb]lv dª\;L/ dlxgf;Dddf pQm sfo{x? ;DkGg u/L ;Sg' kb{5 
. ljz]if u/L sdg sfk{sf] kf]yL /flvg] kf]v/Ldf kfgL r'lxg] Kjfnx? /fd|f];Fu dd{t ug]{ / kf]v/Lsf] 
l8n jl/kl/ / kf]v/L leq /x]sf ;Dk"0f{ emf/kftx?nfO{ /fd|f];Fu ;kmf ug'{ kb{5 . ;fy} lkFwdf $ 
OGr eGbf a9L lxnf] hd]sf] eP ;kmf ug'{ kb{5 . o;f] gul/Pdf bfgf tyf dnsf] k|of]un] ubf{ pQm 
lkFwdf ePsf] lxnf]df cdf]lgof, xfO{8«f]hg ;NkmfO{8 cflb ljiffn' Uof;sf] pTklQ x'g ;Sg] / kl5 
kfgLdf 3'Ng uO{ kfng ul/Psf] dfpm df5fsf] d[To' jf zf/Ll/s a[l4df ;d]t c;/ k'Ug], c08fzosf] 
ljsf;df cj/f]w cflb gsf/fTds c;/ kg{ uO{ ;Dk"0f{ k|hgg\ sfo{qmddf afwf pTkGg x'g ;Sb5 . 
dfpm kf]v/Lsf] tof/Lsf] qmddf kfgLsf] k|j]z / lgsf;åf/, Sofgn, hfnL cflbsf] ;d]t dd{t 
;Def/ ug{ h?/L x'G5 .  

 ;'sfpg g;lsg] dfpm kf]v/Ldf h+unL df5f pGd'ngsf nflu ;'/lIft dT:o ljifsf] k|of]u 
ug'{ kb{5 . ;'/lIft dT:o ljifosf] ?kdf ;fdfGotof dx'jfsf] lkgf -@))–@%) lk=lk=Pd=_ cyjf 
lJnlrª\u kfp8/ -@)–#) lk=lk= Pd=_ k|of]u ug{ ;lsG5 . olb !) lk=lk=Pd= o'l/ofsf] ;fydf 
lJnlrª\u kfp8/ k|of]u ul/Pdf lJnlrª\u kfp8/sf] pQm dfqfnfO{ cfwf ug{ ;lsG5 t/ lJnlrª\u 
kfp8/ k|of]u ug'{ eGbf Ps lbg cufj} o'l/ofsf] pQm dfqf k|of]u ug{ clgjfo{ x'G5 .  
 
dfpm kf]v/Ldf r'gfsf] k|of]u 
 ;fdfGotof k|To]s jif{ dfpm df5f kf]v/L ;'sfO{ ;s] kl5 xfgLsf/s tTj lgoGq0f / 
;/;kmfO{ ug{ kf]v/Ldf rf/}lt/ k|lt x]S6/ %)) lsnf]u|fdsf b/n] r'g k|of]u ug'{ kb{5 . r'g k|of]u 
u/]sf] s]xL lbg kl5 dfq kf]v/Ldf kfgL eg'{ kb{5 . 

 
dfpm kf]v/Ldf dnvfbsf] k|of]u 
 k|fs[lts cfxf/f pTkfbgsf] nflu dfpm kf]v/Ldf dnvfb k|of]u ug{ h?/L x'G5 . k|fËfl/s 
dnsf] ?kdf %))) b]lv *))) lsnf]u|fd ufO{j:t'sf] uf]a/dn, !)) b]lv @%) lsnf]u|fd l;+un 
;'k/ km:k]m6, &% b]lv !)) lsnf]u|fd o'l/of / %) lsnf]u|fd Do'/]6 ckm kf]6f; k|lt x]S6/ k|lt jif{ 
dfpm kf]v/Ldf k|of]u ug{ ;lsG5 . pNn]lvt dfqfsf] Ps rf}yfO{ efu cfwf/ dfqfsf] ?kdf z'? e} 
k|of]u u/L afFsL dfqfnfO{ cfjZostf cg';f/ k|of]u ug'{ kb{5 . 

 
dfpm df5fsf] nflu kfgLsf] u'0f:t/ 
 h'g;'s} p2]Zon] ;+rflnt dT:o ;DaGwL sfo{qmdsf] nflu u'0f:t/Lo kfgLsf] pknJwtf 
;aeGbf dxTjk"0f{ k"jf{wf/ dflgG5 . ljz]if u/L dfpm df5fsf] nflu kfgLsf] u'0f:t/ -h:t}M lk=Pr= 
cNsfnLlgl6, 3'lnt clS;hg, s7f]/tf, tfkqmd, cflb_ lglZrt dfqfdf pknJw x'g' kb{5 . cGoyf 
o;sf] k|ToIf c;/ k|hgg\ Ifdtfdf kb{5 . dfpm df5f kf]v/Ldf pknJw x'g] kfgL :jR5 / lgoldt 
x'g'sf ;fy} k|b'if0f /lxt, k/hLlj tyf lhjf0f' /lxt x'g' kb{5 .  
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dfpm df5f Joj:yfkg 
-s_ dfpm df5fsf] ;|f]t 

 dfpm df5fnfO{ kf]v/Ldf g} x'sf{P/ /fVg ;lsG5 jf gbL, tfn Pj+ cGoqaf6 ;d]t ;+sng 
u/L k|hgg\ u/fpg ;lsG5 . :j:y ;Gtfg pTkfbgsf nflu :j:y dfpm x'g' clt cfjZos 
5 . t;y{ k|hgg\ sfo{sf] nflu ;+slnt dfpm :j:y Pj+ lg/f]uL x'g' kb{5 . o;/L ;+sng 
u/]/ dfpm df5f 9'jfgL ug]{ qmddf dfpm df5fnfO{ rf]6k6s nfUg ;S5, tt\kZrft 
k/hLljsf] cfqmd0faf6 d[To' ;d]t x'g ;Sb5 . h;n] ubf{ ;'/lIft tj/df rf]6k6s gnfUg] 
u/L dfpm df5fnfO{ Ps 7fpFaf6 csf]{ 7fpFdf 9'jfgL ug'{ kb{5 . dfpm df5fsf] ?kdf k|of]u 
ul/g] df5fsf] pd]/ @–# jif{sf] x'g' kb{5 . dfpm df5fnfO{ k|hgg\ ;do eGbf %–^ dlxgf 
cufl8af6 g} ljz]if x]/rfx ug'{ kb{5 .  

k|hgg\sf] nflu dfpm df5fsf] ;+Vof k|hgg\ sfo{qmdsf] p2]Zo cg';f/ lglZrt ul/G5 . 
dfpm df5fsf] a+zh -lkF9L_ sf] Oltxf; yfxf geP;Dd dfpm df5fsf] u'0f:t/sf] olsg ug{ 
;lsb}g . t;y{ ;Dej eP;Dd k|hgg\sf nflu k|of]u ul/g] dfpm df5fsf] a+zhsf] Oltxf; 
yfxf ePdf u'0f:t/Lo e'/f pTkfbg ug{ ;lsG5 . 

 
-v_ dfpm df5f :6lsª Joj:yfkg 

 u'0f:t/Lo dfpm df5f kfng Joj:yfkgsf nflu :j:y, lg/f]uL Pj+ /fd|f] a[l4b/ ePsf] 
Psjlif{o e'/f -Yearling_ 5gf}6 ug'{ kb{5 . h;nfO{ eljiosf] nflu dfpm df5fsf] ?kdf 
k|of]u ug{ ;lsG5 . /fd|f] / :j:y dfpm df5f pTkfbgsf nflu pko'Qm dfqfdf dfpm 
kf]v/Ldf dfpm df5f :6s ug'{ kb{5 . h; cg'?k ldl>t ?kdf dfpm df5f :6s ubf{ k|lt 
x]S6/ !%))–@))) s]=hL= dfpm kf]v/Ldf :6s ug{ ;lsG5 .  

 o;/L ;a} hftsf dfpm df5fx? Ps} 7fpFdf ld;fP/ /fVbf #M#M@M@M! sf] cg'kftdf laux]8 
jf efs'/, /f]x', g}gL, u|f; sfk{ / l;Ne/ sfk{ qmdzM /fVg' kb{5 eg] sdg sfk{nfO{ 5'§} 
kf]v/Ldf /fvL kfng Joj:yfkg ul/G5 .  

t/ Ps} l;hgdf k|hgg\ ul/g] dfpm df5fnfO{ eg] 5'§f 5'§} kf]v/Ldf :6s ug'{ kb{5 . o;/L 
oL  dfpm df5fx? /fv]sf] kf]v/Ldf k|hgg\ cjlw eGbf @–# dlxgf cl3af6 x/]s !%–@) 
lbgsf] km/sdf kfgL ykL /xg' kb{5 . ;do ;dodf oL  dfpm df5fx?sf] :jf:y Pj+ 
kl/kSjtfsf] l:yltnfO{ Wofg lbO /xg' kb{5 . oL  dfpm df5fx? k/hLljd'Qm x'g' kb{5 . 
olb dfpm df5fx?sf] kl/kSjtfdf sdL b]lvPdf lognfO{ lbOPsf] bfgf, :6s ;+Vof, :jR5 / 
;kmf kfgL yksf] cjlw / kl/df0f / kf]v/Lsf] kfgLdf 3'nglzn clS;hgsf] dfqf cflbnfO{ 
k'gd{"Nof+sg ug'{ kb{5 . o;/L k|hgg\df k|of]u ul/g] dfpm df5fnfO{ k|hgg\ ;do cl3af6} 
x]/rfx ub}{ uPdf k"0f{ ?kdf k|hgg\ sfo{ ;kmn x'g ;Sb5 .  

 
bfgf Joj:yfkg 
 dfpm  df5fsf] kl/kSjtfdf bfgfsf] of]ubfg dxTjk"0f{ x'G5 . k|hgg\ sfo{sf] nflu kfng 
ul/Psf] dfpm df5fsf] nflu ljz]if ?kdf tof/ ul/Psf] k]n]6 bfgf jf cfk}mn] tof/ u/]sf] bfgf 
v'jfpg' kb{5 . dfpm df5fsf] k|hgg\ Ifdtfdf clea[l4 ug{sf nflu df5fnfO{ v'jfpg] bfgfdf 
pko'Qm k|f]l6gsf] dfqf #) k|ltzt x'g' kb{5 . ;f] sf] nflu cfk}mn] bfgf tof/ ubf{ lglb{i6 vfB 
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tTjaf6 tof/ ul/Psf] af];f]sf] dfqf Go'g ePsf] ;fdu|Lx?sf] k|of]u ug'{ kb{5 . kfng ul/Psf 
df5fnfO{ b}lgs v'jfpg] bfgfsf] kl/df0f ;fdfGotof pNn]lvt cg'kftsf] dfpm df5fsf] s'n 
zf/Ll/s tf}nsf] # k|ltztn] x'g cfpg] kl/df0f cg';f/ v'jfpg' kb{5 . o;/L bfgf lb+bf u|f; 
sfk{sf] dfpmnfO{ ljz]if ?kdf Wofg k'¥ofpg' kb{5 . u|f; sfk{sf] dfpmnfO{ k|To]s lbg p;sf] 
zf/Ll/s tf}nsf] @)–%) k|ltztsf b/n] 3fF; v'jfpg' kb{5 . ljz]if u/]/ kmfNu'0f / r}q dlxgfdf 
6';fPsf] ux'Fsf] bfgf s'n u|f; sfk{ dfpmsf] zf/Ll/s tf}nsf] )=% k|ltzt b}lgs v'jfp+bf 
c08fzosf] ljsf; / k|hgg\sf] ;kmntfdf ;sf/fTds k|efj kb{5 . 
 k|hgg\ kZrft klg dfpm df5fx?nfO{ @% k|ltzt k|f]6Lgo'Qm bfgf zf/Ll/s tf}nsf] @ 
k|ltztsf] lx;fan] b}lgs v'jfpg' kb{5 . dfpm df5f kfng Joj:yfkgsf] d'Vo nIo eg]sf] dfpm 
df5fsf] k|hgg\ Ifdtfdf clea[l4 ug'{sf ;fy} /fd|f];Fu c08fzo / k'mnsf] ljsf; u/L ;kmn k|hgg\ 
u/fpg' g} xf] . 
 
u'0f:t/o'Qm dT:o aLh pTkfbgsf nflu dfpm Joj:yfkg ubf{ ckgfpg' kg]{ s]xL 
dxTjk"0f{ sbdx?M 

• :j:y Pj+ lg/f]uL df5f 5gf}6 ug]{, 

• kf]lifnf] bfgf v'jfpg], 
• lgwf{l/t ;+Vofdf dfq kf]v/Ldf df5f :6s ug]{, 
• df5fnfO{ 3k]8L -Stress_ df g/fVg], 

• df5fsf] pd]/ Pj+ kf]v/L cg';f/sf] dfpm df5fsf] clen]v /fVg], 
 
c;n dfpm df5f Joj:yfkgsf nflu cjnDag ug'{ kg]{ s]xL Jojxfl/s kIfx?M 

• k'/fgf dfpmx?nfO{ qmdzM lj:yflkt ub}{ hfg'sf ;fy} :yfgLo :t/sf k|hgg\stf{x?af6 
dfpm ;f6f;f6 sfo{nfO{ hf]8 lbg' kb{5 . 

• k|hgg\sf] nflu k|of]u ul/g] kf]yL dfpm df5fsf] pd]/ #–% jif{ / efn] df5fsf] pd]/ @–% 
jif{ x'g'   kb{5 . 

• kfng ul/Psf ljleGg pd]/sf dfpm df5fx?nfO{ Ps ;fy k|hgg\ u/fpg' kb{5, h;n] ubf{ 
Ps csf{df ePsf] s]xL dxTjk"0f{ u'0fx?nfO{ j+z cGt/sf] sf/0fn] gf]S;fg x'gaf6  
arfpF5 . 

• Pp6} j+z leqsf] k|hgg\n] df5fsf] u'0f:t/ vl:sb} hfg] ePsfn] ;+/If0f u/L /flvPsf] 
df5fsf] ljo{ -Cryo milt_ af6 ;d]t df5fsf] k|hgg\ u/fpg ;lsg] ePsfn] ;f] ljlwnfO{ 
;d]t canDag ug'{  kb{5 . 

• efn] dfpm df5fnfO{ nfdf] cjlw;Dd kfng u/L vr{ a9fpg' eGbf ;+/lIft u/L /flvPsf] 
ljo{ -Cryo milt_ k|of]u u/L k|hgg\ u/fpg' kb{5 . 

• dfpmsf] z'4tf sfod /fVg dfpmsf] j+zhsf] clen]v -Pedigree record_ Jojl:yt ug'{  
kb{5 .  

• efn] tyf kf]yL dfpmdf5fsf] :6s Joj:yfkg ubf{ cg'kft %)M%) x'g' kb{5 . 

• k|hgg\ sfo{ nufot x\ofr/Lsf] ;Dk"0f{ sfo{sf] clen]v cBfjlws ug'{ kb{5 .  
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• kfgL, bfgf Pj+ /f]u Joj:yfkg sfo{ klg u'0f:t/Lo e'/f pTkfbgsf] nflu Ps dxTjk"0f{ kIf 
ePsfn] o;nfO{ Aojl:yt ug{' kb{5 . 

 ;Dk"0f{ k|hgg\ sfo{sf] ;kmntf dfpm df5fsf] :jf:Yo / dfpm df5fsf] Joj:yfkgdf g} lge{/ 
/x]sf] x'G5 . t;y{ dfpm df5fsf] plrt Joj:yfkgsf ;fy df5fsf] j+z ;d]tnfO{ Wofgdf /fvL 
k|hgg\ sfo{ ;+rfng ul/Pdf k|hgg\sf] ;kmntf lglZrt 5 . 

 
;Gbe{ u|Gyx?M 

� dT:o kfng, >[+vnf $, s[lqd tyf k|fs[lts hnfzo dT:o zfvf, afnfh',  
sf7df8f}+ .  

� Padmanav Routray, Ramanand Mishra, Weimin Miao, 2012. Broodstock and 
Hatchery Management of Carps. FAO Book, XXX p, FAO, Rome 
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dT:o k|hgg\df cfg'jf+lzstfsf] pkof]u 
>L ;'/]zs'df/ jfUn] 

dT:o lj1 
kl/ro 
 df5fsf] pTkfbg / pTkfbsTjdf lg/Gt/ clea[l4 ug{sf] nflu cfjZos kg{] u'0f:t/Lo 
e'/fsf] k|efjsf/Ltf :yfgLo jftfj/0fdf df5fsf] 3/]n's/0f (domestication) / dfpm Aoj:yfkgsf 
k|s[ofx? cToGt dxTjk"0f{ x'G5g\ . dT:o ljsf;sf] lbuf]kgsf] nflu cfg'jf+lzs k|s[ofx?df 
(genetic processes) kof{Kt Wofg lbO{ 3/]n's/0f ub{} hfg' kb{5 . t/ g]kfndf dfpm df5fsf] 
cfg'jf+lzs Aoj:yfkgdf (genetic management of broodstocks) vf;} Wofg lbg ;lsPsf] 5}g . 
of]hgf /lxt df5f k|hgg\ sfo{qmdn] df5fsf] cfg'jf+lzs ljljwtfdf sdL, Ogla|l8ª b/df a[l4, 
j0f{z+s/ ld;fj6 / gsf/fTds 5gf}6 a9\g uO sfnfGt/df df5f kfngsf] pTkfbsTjdf lg/Gt/ 
x|f; x'Fb} hfg} ;Defjgf /xG5 . oL sf/0fx?af6 df5fdf lgDg c;/x? kg{ ;Sb5g\M 

• df5fsf] a[l4b/ 36\g] . 
• z/L/ af+uf] l6Ëf] x'g] . 
• df5fsf] k|fs[lts /ª x/fpFb} hfg] . 
• /f]un] rfF8} cfqmd0f ug]{ . 
• km]sgl86L -k'mn pTkfbg b/_ k|lt s]hL kf]yL 36\b} hfg] . 
• df5fsf] df;'sf] u'0f:t/ tyf :jfbdf x|f; cfpg] . 
• ;doeGbf rfF8f] jf l9nf] kl/kSj x'g] . 
• d[To'b/ a9\g] . 
• FCR a9\g hfg] -a9L bfgf nfUg]_ 
• Dff5fsf] sf/fsf; (caracas) k|ltzt a9L x'g] . 
• gk'+zstf (sterility) cfpg] 

 

s_ ;fwf/0f dfpm Joj:yfkgaf6 cfg'jf+lzstfdf kg]{ c;/x? 
 cfg'jf+lzs Dffp Joj:yfkgdf rf/ k|lqmofx?n] cfg'jf+lzs km/flsnf]kg (genetics 

variation) / To;;Fu ;DalGwt aflx/L u'0fx?nfO{ (phenotype) kl/jt{g u5{g\ . ltgLx? lg?2]Zo 
5gf]6 (unintentional selection), Ogla|l8ª  (inbreeding), cfg'jf+lzs k|ltlglwTjdf (genetic 

drift) sdL  / j0f{z+s/ ld;fj6 (Genetics Introgression) x'g\ . df5f Joj:yfkgdf nfk/jfxLsf  
-vf; u/]/ k|hgg\stf{sf] l;ldt 1fg / cfg'jf+lzs 1fgsf] sdL_ sf/0fn] oL k|lqmofx? k|efljt 
x'G5g\ .  
 

!= lg?2]Zo 5gf]6 (unintentional selection) 

 p2]Zo ljlxg dfpm 5gf]6 ug]{ /0fgLltaf6 ;a} 5gf]6 k|lqmof Ps kIfLo x'g hfG5 . nfdf] 
cjlwkl5 Ps kIfLo (directional) 5gf]6sf] sf/0fn] df5fsf] kl5Nnf] k':tfdf cfg'jf+lzs / aflx/L 
u'0fdf kl/jt{gx? b]lvg yfNb5g\ . pbfx/0fsf] nflu 7"nf / /fd|f df5fx? k|foh;f] a9L c08f lbg] / 
rFf8f] a9\g] ck]Iff ;lxt dfpm df5fsf] ?kdf 5flgPsf x'G5g\ . ;Defljt dfpm df5fx? s]xL k|hgg\\ 
;]6x?af6 5flgPsf eP tL rfF8f] a9\g] vfnsf dfpm df5fx? ;DejtM k|hgg\ ofdsf] z'?df k|hgg\\ 
ul/Psf dfpmx?af6 cfPsf x'g ;S5g\ . nfdf] cjlw kl5 o; k|sf/sf] cEof;af6 k|hgg\ ofddf 
rfF8f] kl/kSj x'g] df5fsf] 5gf]6 x'Fb} hfG5 . To:t} /fd|f / 7"nf df5f lalqm u/L afFsL /x]sf l9nf] 
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a9\g] df5f dfpmsf] nflu 5gf]6 ug]{ k|lqmofn] l9nf] a9\g] df5fsf] k':tf tof/ x'Fb} hfG5 . lg?2]Zo 
5gf]6n] ;fwf/0ftof df5fsf] a[l4b/, of}g kl/kSjtf / k|hgg\\ ofd h:tf cfg'jf+lzs u'0fnfO{ c;/ 
ub{5 . 
 

@= cfg'jf+lzs k|ltlglwTjdf sdL (genetic drift) 
 df5fsf] gofF lkF9L jf :6«]g lng] qmddf hLg lk|mSj]G;Ldf (gene frequency) x'g] cfsl:ds 
kl/jt{gnfO{ cfg'jf+lzs k|ltlglwTjdf uNtL, bf]if elgG5 . gofF lkF9Ldf x'g] oL kl/jt{gx? k|fs[lts 
h:t} af9Lsf] sf/0fn] df5f efUg] jf kfgLsf] u'0f:t/n] df5f dg]{ tyf dfgjLo h:t} 9'jfgL jf 
5gf]6 x'g ;S5g\ . cfg'jf+lzs k|ltlglwTjdf x'g] uNtLn] gofF dfpm ;+sng ubf{ d'n aLpsf] 
cfg'jf+lzs ;+/rgfdf c;/ ug{ ;S5 h;nfO{ d'n aLpsf] k|efj (founder effect) elgG5 . 
df5fsf] ayfgaf6 ;fgf] ;d"x 5'6\ofO{ gofF ayfg lgdf{0f ubf{ cfg'jf+lzs k|ltlglwTjsf] ulNtn] ubf{ 
d'n lapsf] k|efj (founder effect) pTkGg x'G5 . h;n] ubf{ cfg'jf+lzs u'0f af]s]sf] hLgsf] Pp6f 
c+z (Plnn - allele) ayfgaf6 x/fpg] (loss) jf lglZrt (fix) x'g] ub{5 . 6«fp6 tyf l6nflkof 
hftsf df5fx? Ps k':tfaf6 csf]{ k':tfdf l56} hfg] x'gfn] sd lk|mSj]G;Ldf ePsf Plnnx? 
Xofr/Laf6 l56} x/fpg ;S5g\ / o:tf] l8«k\m6af6 x/fpg uPsf df5fsf s'g} Plnn (allele) km]l/ 
Xofr/Lsf df5fdf :yflkt x'g Do'6];g cyjf gofF Xofr/Laf6 tL u'0f ePsf df5f NofO k|of]u 
ePdf dfq ;Dej x'G5 . 
 

#= Ps} lsl;dsf] jf cfg'jf+lzs ;dfgtf  (Ogla|l8ª - inbreeding)  
 gft]bf/ aLrsf] ;+;u{af6 cfg'jf+lzs ljljwtfdf x'g] x|f;nfO{ Ogla|l8ª elgG5 . glhssf 
gft]bf/ aLr x'g] of}g ;+;u{sf sf/0f cfg'jf+lzs leGgtfsf] x|f;nfO{ (loss of genetic variance 

(heterozygosity) g} cfg'jf+lzs ljljwtf ljlxg jf  Ogla|l8ª elgG5 . ;fgf] k|efjsf/L ayfgnfO{ 
(small effective population size- Ne) Joj:yfkg ubf{ gft]bf/ aLr ;+;u{ x'g] a9L ;Defjgf 
/xG5 . Ogla|l8ªn] w]/} h;f] cfg'jf+lzs u'0fx?nfO{ gsf/fTds c;/ kfb{5 . h;nfO{ Ogla|l8ª 
l8k|];g -Go"gtf jf zlQm lxgtf_ elgG5 . o;sf k|d'v c;/x?df tGb'?:tLdf x|f;, IfL0f a[l4 b/, 
afFRg] b/df sdL, c08f pTkfbgdf x|f; cflb x'g\ .  
 
 
 
 
 
 
 
 
 
 
 

lrq != k|efjsf/L dfpm ;+Vof (effective population size) / Ogla|l8ª b/ (inbreeding rate) aLrsf] 
;DaGw  
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 g]kfndf df5fsf] k|hgg\g\sf] nflu ljif]z ?kdf cfg'jf+lzs dfpm Joj:yfkg u/]sf] kfOb}g . 
dfpm df5fx?sf] j+zfjnL /fVg] k|rng gePsf] x'bfF pTkfbg x'g] e'/fx? s'g pd]/ / s'g k':tfsf] 
dfpmaf6 lg:s]sf] xf] eg]/ lglZrt ug{ ;lsFb}g . sltko Xofr/L jf dT:o kmfd{x?df kf]v/L / 
cfg'jf+lzs 1fgsf] sldn] ljleGg pd]/ ;d"x / k':tfsf df5fsf e'/fx? Ps} :yfgdf /fVg]  
ul/G5 . ltg} e'/fx?af6 x''s]{sf df5fx? 5gf}6 u/L dfpm tof/ ug]{ ul/G5 . o; k|sf/sf] ldl>t 
e'/f ljt/0f / :6s ug{] Aoj:yfaf6 df5fsf] pd]/ ;d"x / j+zfjnL (pedigree) ljj/0f /fVg 
;lsFb}g . s'g df5f s'g cfdfafpaf6 cfPsf] yfxf kfpg ;lsb}g . h;n] ubf{ cfkm\gf] bfh'efO{ 
lbbLalxgL / glhssf gft]bf/x?aLr g} k|hgg\\ x'g] x'G5 kmn:j?k Ogla|l8«ª eO{ sd u'0f:t/Lo 
df5f pTkfbg x'G5 . df5fsf] glhssf] gft]bf/ aLr x'g] k|hgg\ sd u/L Ogla|l8ª b/ Go"g /fVg 
pd]/ ;d"x / j+zfjnL (pedigree) ljj/0f pkof]uL x'G5 . 
 t/ Ogla|l8ª ;w}+ g/fd|f] x'Fb}g . b'O{j6f Ogla|l8ª ePsf ayfg leq ;+;u{ (crossing) 
u/fpFbf (out breeding) /fd|f] pTkfbg lbg] ayfgsf] hGd x'G5 . afnL tyf s'v'/fx?df o; k|sf/sf] 
k|hgg\ k4lt Joj;flos eO ;s]sf] ePtf klg df5fdf of] cj:yf cfPsf] 5}g . xfd|f] k|of; ;Dej 
eP ;Dd df5fdf Ogla|l8ªsf] a[l4 b/nfO{ Go'g /fVg' xf] . 
 
$= j0f{z+s/ ld;fj6 (genetic introgression) 

 j0f{z+s/ ld;fj6 eg]sf] b'O{j6f leGbf leGb}} k|hflt jf strain sf hLgx?nfO{ ld;fpg' xf] . 
Xofr/Ldf b'3{l6t x'g] j0f{jz+s/tfn] o; k|sf/sf] cfg'jf+lzs ld;fj6 NofFp5 . o:tf j0f{z+s/ 
df5fnfO{ dfpmsf] ?kdf k|of]u ubf{ hLgx? 5'l§g hfg] / ldl>t lhg af]s]sf s]xL df5fx?nfO{ 
aflx/L u'0fx?sf] cfwf/df x'n df5faf6 ;lhn} 5'6\ofpFg ;lsFb}g .  cfg'jf+lzs ld;fj6sf] sf/0fn] 
;dosf] cGt/fndf cs}{ k|hflt jf strain sf] s]xL lhg af]s]sf df5fsf] ayfgsf] (population) 
ljsf; x'Fb} hfG5 .  
 
v_ cfg'jf+lzs km/flsnf]kg (genetics variation) sf] dxTj 

 3/]n's/0f u/L df5f v]tLdf pkof]u ePsf df5fsf k|hfltx?df lgDg sf/0fn] pRr :t/sf] 
cfg'jf+lzs km/flsnf]kg x'g' cfjZos 5 .  

• cfg'jf+lzs km/flsnf]kgn] df5fsf] 5gf]6sf] nflu sRrf kbfy{sf] sfd ub{5 . hf]l8b}+ hfg] 
cfg'jf+lzs km/flsnf]kg -Additive genetic variance) ePg eg] 5gf]6sf] k|ltkmn k|fKt 
ug{ ;lsFb}g .  

• df5fsf] ayfgdf sd dfqfdf /x]sf Plnn (alleles) x?sf] d"No jt{dfg dT:o v]tLdf sd} 
/x]sf] 5 . t/ eljiodf /f]u k|lt/f]lw df5fsf] ljsf;df To:tf Go"g Plnnsf] e"ldsf 
dxTjk"0f{ x'g ;Sb5 .  

• df5fsf] ayfgaf6 Plnn x/fO ;s]kl5 gofF k|lt:yfkg lagf k'g:yf{lkt u/fpg ;lsb}g .  
• cfg'jf+lzs km/flsnf]kg pRr ePsf df5fsf] ayfgdf ljsf;sf] :yfloTj (development 

stability) / tGb'?l:tkg (fitness) ePsf] ljZjf; ul/G5 .  

• cfg'jf+lzs km/flsnf]kgn] Ogla|l8ª zlQmlxgtf (inbreeding depression) nfO{ Go"g  
/fV5 . 
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u_ k|efjsf/L ayfg ;+Vof (effective population size-Ne) 

 cfg'jf+lzs km/flsnf]kg sfod /fVg df5fsf] k|efjsf/L ayfgsf] ;+Vof cToGt 7"nf] 
(infinitely large) x'g' kb{5 . t/ Joj;flos?kdf k|foM dT:o Xofr/Lx?n] l;ldt dfpm df5fx? 
Joj:yfkg u/]sf x'G5g\ . cfg'jf+lzs km/flsnf]kg sfod ug]{ p2]Zon] dT:o kmfd{df /flvPsf s'n 
dfpm df5f TotL dxTjk"0f{ x'Fb}gg\ t/ eljiosf lkF9L jf k':tfx?nfO{ (subsequent generation) 
hLg of]ubfg (contribution) ug]{ dfpm df5fsf] ;+Vof dxTjk"0f{ x'G5 . csf]{ lkF9LnfO{ hLg of]ubfg 
ug]{ df5fsf] ;+VofnfO{ g} k|efjsf/L ayfg ;+Vof (effective population size-Ne) elgG5 . of] 
;+Vof lgDg s'/fx?df e/ kb{5 . 

• k|hgg\\df efu lnPsf s'n df5fsf] ;+Vof 
• efn] / kf]yLsf] cg'kft  
• k|hgg\\ k4lt 

• k|To]s k|hgg\ ;]6 -efn]Mkf]yL_af6 cfPsf ;Gtltx? h:n] csf]{ lkF9Lsf] pTkfbgdf efu 
lnG5g\, sf] c;dfgtf (Variance) 
of]hgf /lxt (random) k|hgg\ ug]{ df5fsf] k|efjsf/L ayfg ;+Vof (Ne) lgDgfg';f/  
lgsflnG5 .  
k|efjsf/L ayfg ;+Vof (Ne) = $ ×kf]yL ×efn] / (kf]yL ± efn])  

 cfufdL k':tfdf k|hgg\ ug{ ;Ifd df5f pTkfbg ug]{ efn] / kf]yLsf] ;+Vof pQm ;"qdf 
;dfj]z ul/G5 . cfg'jf+lzs km/flsnf]kg Nofpg k|efjsf/L ayfg ;+Vof a9fpg' cfjZos x'G5 . 
k|efjsf/L ayfg ;+Vofsf] s]xL ;GtltnfO{ dfpm df5fdf ljsf; u/L of] ;+Vof a9fpg ;lsG5 . 
k|To]s k|hgg\\ ;]6af6 a/fj/ ;+Vofdf ;dfg efn] kf]yL ;lxtsf] gofF k|efjsf/L ;+Vof k|fKt ug'[{ 
kb{5 . ;fgf] k|efjsf/L ;+Vofaf6 ljsf; x'g] lkF9Lsf] cfg'jf+lzs km/flsnf]kg ;+s'lrt x'Fb} hfG5 / 
k'gM k|efjsf/L ;+Vof a9fP/ cfg'jf+lzs km/flsnf]kg a9fpg ;lsb}+g . 
 
3_ cfg'jf+lzs Joj:yfkgsf cEof;x? 
 ;Dej eP;Dd dT:o kfngsf] nflu cfg'jf+lzs ljljwtf ;lxtsf] 7"nf] ;+Vofdf dfpm 
df5fsf] Joj:yfkg ug'{ kb{5 . dT:o kfngdf pkof]uL u'0fx? -a[l4, /f]u k|lt/f]w, df;'sf] ;+/rgf_ 
;'wf/ ug{ 5gf]6 k|hgg\\ sfo{nfO{ klg ;+rfng u/L u'0f:t/Lo df5fsf aLhx? cfk"lt{ ug'{ kg]{  
x'G5 . oL cfbz{ cj:yfx? xfn b]zdf k|rlnt df5f Joj:yfkgdf kfO+b}g . klxn] pNn]v ul/Psf $ 
j6f d'Vo l;4fGtsf] cfwf/df oxfF cfg'jf+lzs Joj:yfkgdf ;xof]u k'¥ofpg] s]xL ky k|bz{s 
a'Fbfx? (guidelines) lbOPsf] 5 .  
 
!= gofF :6ssf] /f]hfO{ (choice of new stock) 

 df5f Xofr/Ldf gofF :6s tof/ ug{ jf aflx/af6 Nofpg lgDg hfgsf/Lx? /fVg' kb{5 .  
• gofF :6ssf] pTklQ -csf]{ Xofr/Laf6 NofOg] eP ayfgsf] ;+Vof, dfpm cbnfabnL 

(replacement) sf] cEof; ;DaGwL hfgsf/L . 
• cfg'jf+lzs km/flsnf]kg ;DaGwL hfgsf/L, h:t}M df5f v]tLsf u'0fx?, a[l4, /f]u k|lt/f]w 

Ifdtf, afFRg] b/sf] x]l/6flaln6L (heritability) . 

• :6ssf] k|efjsfl/tf (performance) ;DaGwL cWoogsf] ljj/0f . 
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• u}/ cfg'jf+lzs (non-genetic) ;DaGwL cfjZos hfgsf/L, h:t} /f]usf] k|sf]k, 
Sjf/]G6fO{gsf] cfjZostf / df5f cf];f/ k;f/sf l;ldttf cflb .  

• gofF :6ssf] k|efj d'Nofª\sgM gofF :6ssf] k|hgg\\ Ifdtfb]lv vfg] df5f;Ddsf 
cj:yfx?sf] e'/f ljt/0f ul/g] ef}uf]lns If]qnfO{ k|ltlglwTj ug]{ u/L d"Nofª\sg ug'{  
kb{5 . o; k|s[ofdf slDtdf !)-!) j6f efn] / kf]yLsf] ;dfg?kdf of]ubfg ePsf 
df5fsf aLpx? k|of]u ug'{ kb{5 .  

 
@= Ogla|l8ª sd ug]{ M  
 Ogla|l8ª sd ug{sf] nflu k|To]s lkF9Ldf clwstd dfpm df5fsf] k|hgg\\af6 csf]{ lkF9LnfO{ 
of]ubfg k'¥ofpg' cToGt cfjZos x'G5 .  

• lglZrt hftsf] df5fsf] h:t} 6«fp6sf] k|hgg\\ ;dofjlw el/g} k|hgg\\ u/fO /fVg] . 
• pd]/ lglZrt ePsf] dfpm k|of]u u/L ;a} ;fO{hsf df5fsf] k|hgg\\ u/fpg] . 

• Ps Ps hf]8L df5fnfO{ k|hgg\\ u/fpg] (efn] / kfyLsf] cg'kft !M! /fVg]) 
• k|To]s hf]8Laf6 c08f lnO leGbf leGb} sf]/Ng]] / o;af6 lg:s]sf e'/fnfO{ dfpm cbnfabnLdf 

k|of]u ug]{ . 

• dfpm cbnfabnLsf] nflu 5'6\ofOPsf] e'/fx?nfO{ Joj;flos vfg] df5f pTkfbg kf]v/Ldf g/fvL 
5'6\6} kf]v/Ldf ld;fP/ x'sf{pg] . 

• k|hgg\\sf] nflu k|of]u ul/Psf] efn] / kf]yL ;a}n] nueu a/fa/ ?kdf k|hgg\\df of]ubfg u/]sf] 
gu/]sf] egL lglZrt ug]{ . 

• df5fsf] k|hgg\\ ;dofjlwsf]] k|To]s r/0fdf -z'?, dWo, cGTo_ df5fsf] ;fO{h km/s x'g] x'Fbf 
7"nf] df5f dfpm cbnfabnLsf] nflu rfF8f] a9]sf 7"nf df5f 5flgg] cj:yfn] k|hgg\ ofdsf] z'? 
z'?df k|hgg\\ ul/Psf] df5f dfq 5gf]6 x'g] ;Defjgf /xG5 . o; k|sf/sf] q'6L x6fpg ayfgdf 
(population) /x]sf ;fgf / 7"nf b'a} k|sf/sf df5fx?nfO{ dfpm df5f cbnfabnL 
(replacement) sf] nflu 5gf]6 ug'{ kb{5 . 

• ;Dej ePdf dfpm df5fnfO{ 6\ofu (tag) nufO dfpm cbnfabnL ul/Psf] /]s8{ /fVg] . 
 
ª_ 5gf]6 k|hgg\åf/f cfg'jf+lzs ;'wf/ (genetics improvement through selective 

breeding) 

 5gf]6 k|hgg\ sfo{qmdsf] p2]Zo cf}ift pTkfbg u'0f ePsf df5fsf] ayfgnfO{ dT:o 
Joj;fo / pkef]Qmfsf] lxtdf lglb{i6 lbzftkm{ kl/jt{g ug'{ xf] . cfg'jf+lzs ljljwtf (genetically 

diverse) ePsf] df5fsf] ayfg jf leGg ayfg ld;fOPsf] df5fdf dT:o kfngsf] nflu pkof]uL x'g] 
cfg'jf+lzs u'0fx? (traits) h:t} a[l4, /f]u k|lt/f]w ;DaGwL cfg'jf+lzs km/flsnf]kg x'G5 . 5gf]6 
k|hgg\sf] dfWodaf6 cfg'jf+lzs km/flsnf]kgnfO{ pkof]u u/L cfg'jf+lzs pRrtf (genetically 

superior) ePsf df5f 5gf]6 u/L csf]{ lkF9L tof/ ug{ ;lsG5 . t/ df5fsf] ayfgdf dT:o 
kfngsf dxTjk"0f{ u'0fx?sf] cfg'jf+lzs c+z (heritability) w]/} x'g' kb{5 . Ogla|l8ª ePsf df5fsf 
ayfgdf cfg'jf+lzs km/flsnf]kg sd x'g] x'Fbf Ps lkF9Laf6 csf]{ lkF9Ldf ;g]{ cfg'jf+lzs u'0fx?sf] 
c+z cToGt sd x'g] ub{5 . df5fsf] k|hgg\ d"No (breeding value) df ;dfa]z x'g] cfg'jf+lzs 
u'0fx? -ckf+utf, of}g kl/kSjtf, z/L/sf] cfsf/, 5fnfsf] /+u, df;'sf] /+u, u'0f:t/Lo df;', /f]u 
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k|lt/f]wfTds zltm, l56f] a9\g], /fd|f] cfsif{s /ª sf] ;du| x]/fl6ljln6L (heritability) )=@–)=# 
/x]sf]  x'Fbf 5gf]6 k|hgg\ sfo{qmdaf6 gZn ;'wf/ ug{ ;lsG5 . df5f 5gf]6 ug]{ tl/sf dWo] b'O{j6f 
;a}eGbf k|rlnt tl/sf 5g\ M df; 5gf]6 (mass selection) / kfl/jfl/s 5gf]6 (family 

selection) . h'g;'s} tl/sf ckgfOP klg 5gf]6 sfo{qmdsf] p2]Zo :ki6 x'g' kb{5 / 5gf]6df 
/flvPsf cfg'jf+lzs u'0fx? s;/L dfkg ug]{ eGg] klxn] g} lgSof}{n ug'{ kb{5 .  
 
 ;fdfGotof 5gf]6 k|hggsf] d'Vo p2]Zo dxTjk"0f{ cfg'jf+lzs u'0fx?sf] pTkfbglzntf 
a9fO pTkfbsTj a9fpg' xf] . dT:o kfngsf] nflu s]xL dxTjk"0f{ u'0fx? lgDgfg';f/ /x]sf 5g\M  

• a[l4 b/ M df5fsf] a[l4 / bfgf vkt cg'kft aLr ;x;DaGw (correlation) /x]sf] x'G5 . 
• bfgf df;'df kl/0ft x'g] (feed conversion efficiency): df5f kfngdf bfgfn] ;+rfng 

nfutsf] 7"nf] efu cf]u6]sf] x'G5 . 
• d[To' (Mortality) M of] hl6n cfg'jf+lzs u'0f xf] . 

• /f]u k|lt/f]wL M pkrf/ ug{ sl7g / ljz]if jftfj/0fdf nfUg] /f]u k|lt/f]wL df5fsf]  
ljsf; .  

• c08f pTkfbg Ifdtf (Fecundity) M of] vf;} dxTjk"0f{ cfg'jf+lzs u'0f xf]Og t/ c08f g} 
clGtd pTkfbg ePsf] cj:yfdf dxTjk"0f{ x'g ;S5 .  

• kl/kSj x'g] pd]/ (age of maturation) 

• df;'sf] u'0f:t/ (meat quality) M dx+uf] d"No kg]{ df5fdf of] cfg'jf+lzs u'0f dxTjk"0f{ 
x'G5 . o; cGtu{t df5fsf] ;fO{h, af];f]sf] k|ltzt, df;'sf] /+u / :jfb, tof/L df;'sf] 
k|ltzt (dressing percentage) kb{5g\ . 

 
lrq #= 5gf]6 k|hgg\ sfo{qmdaf6 cfg'jf+lzs pknlAwsf] cjwf/0ff  

!= df; 5gf]6 (mass selection) 

 of] ;a}eGbf ;lhnf] 5gf]6 ug]{ tl/sf xf] . df5fsf] ;a} ;d"x jf kl/jf/ ldl;Psf] ayfgaf6 
/fd|f / rfF8f] a9\g] df5fx? dfpmsf] nflu 5flgG5 . k|To]s df5fsf] u'0f / bf]ifsf] cfwf/df cfpg] 
lkF9Lsf] nflu dfpm df5fsf] ?kdf 5flgg] ePsf] x'bfF o; tl/sfnfO{ Psn 5gf]6 (individual 

selection) klg elgG5 . o; k|sf/sf] 5gf]6af6 6«fp6 df5fsf] gZn;'wf/ (breed improvement) 
ug{ ;lsG5, t/ s]xL ;}4flGts cj:yfnfO{ Wofg lbg' kg]{ x'G5 . 
 
 

lkF9L cGt/fn 

cfg'jf+lzs pknlAw 
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lrq $= k|To]s lk9Ldf 5gf]6 k|hgg\ sfo{qmdaf6 lglb{i6 lbzftkm{ cfg'jf+lzs aflx/L u'0fx?df 
kl/jt{g  

• cfwf/ ayfg (base population) –cfwf/ ayfgdf dT:o v]tLsf] nflu dxTjk"0f{ dflgPsf] 
cfg'jf+lzs u'0fx?sf] (traits) km/flsnf]kg pRr x'g' kb{5 .  

• k|To]s lkF9Ldf sDtLdf %) hf]8L df5fx? 5gf]6 ug'{ kb{5 . oL k|To]s hf]8Ln] csf]{ lkF9LnfO{ 
of]ubfg u/]sf] x'g' kb{5 . 5gf]6 k|s[ofdf y]f/} df5fn] k|hgg\df efu lng] x'Fbf Ogla|l8ª 
a9\g] ;Defjgf /xg] ePsf]n] k|To]s hf]8Ln] (breeding pair) ;dfg ;+Vofdf csf]{ lkF9Lsf] 
nflu ;GttL of]ubfg ug]{ Joj:yf x'g' kb{5 .  

• k|To]s lkF9Ldf ;Fu} x'sf{OPsf / 5gf]6 ul/Psf df5fx? ;Dej eP;Dd 5f]6f] k|hgg\ 
cGt/fnaf6 (short breeding period) cfPsf x'g' kb{5 .  

• df; 5gf]6sf] dfWodaf6 cfg'jf+lzs u'0fx? 5gf]6 ug]{ l;ldttfx? /x]sf 5g\ . b'O{ jf a9L 
u'0fx? Ps} k6s 5gf]6 ug{ hl6n x'G5 eg] Pp6} u'0f h:t}M a[l4b/ 5gf]6 ug'{ ;lhnf]  
x'G5 . 

• aflx/L u'0fx?sf] d"No jf :t/ (phenotypic value) lglZrt u/L, h;nfO{ 5'6\ofpg] :t/ 
elgG5, ;f] sf] cfwf/df k|To]s df5fnfO{ t'ngf ul/G5 . olb df5fsf] a[l4nfO{ 5gf]6 k|hgg\ 
sfo{qmddf /flvPsf] 5 eg] k|To]s lkF9Ldf df5f 5gf]6 ug]{ cfwf/ pQm lkF9Lsf] ayfgsf] 
;a}eGbf rfF8f] a9]sf !)Ü jf %Ü df5fnfO{ csf]{ lkF9L pTkfbgsf] nflu 5'6\ofpg' kb{5 . 
t/ ;3g 5gf]6n] (intensive selection) Ogla|l8ª x'Fbf w]/} h;f] cj:yfdf 5gf]6 laGb' 
@)Ü /fVg' pko'Qm x'G5 .  
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• 5gf]6 nuftf/ ul/g] k|s[of xf] / k|To]s lkF9Ldf 5gf]6 ul/Psf df5fn] lglZrt lbzftkm{ 
ayfgsf] cf}iftnfO{ kl/jt{g ub{5g\ . 

• ha ayfgdf aflx/L u'0fx?sf] leGgtf cToGt Go'g x'G5 jf  w]/} df5f Ps} gf;sf x'G5g\, 
To; cj:yfdf ;+rfng eO/x]sf] 5gf]6 sfo{qmdnfO{ /f]Sg' kb{5 .  

• 5gf]6 ub{f jftfj/0fsf] k|efjnfO{ lgoGq0f ug'{ kb{5 . cfg'jf+lzs aflx/L u'0fx? 
(phenotypes) sf] pTkfbgdf jftfj/0fLo k|efj pNn]Vo /x]sf] x'G5 . To;sf/0f 5gf]6 
k|s[ofdf /x]sf ;Dk"0f{ df5fx?nfO{ ;dfg jftfj/0fdf x'sf{pg' kb{5 . df5f x'sf{pg] 
kf]v/Ldf leGgtf, ljleGg ef}uf]lns :yfg, pd]/ ;d"x, bfgfsf] u'0f:t/ / pkAwtf cflb 
jftfj/0fLo leGgtfsf pbfx/0f x'g\ .  

• 5gf]6 sfo{qmdsf] ;kmntf dfkgsf nflu x/]s lkF9Ldf Pp6f cfwf/ ayfg (base jf 
control population) sf] cfjZostf x'G5 .  

 
@= kfl/jfl/s 5gf]6 (family selection) 

 kfl/jfl/s 5gf]6 lgDg cj:yfdf ul/G5 M 
• cfg'jf+lzs aflx/L u'0f Ps j+zaf6 csf]{ j+zdf ;g]{ (heritability) sd  -)M!%_ /x]sf] 

cj:yf 
• jftfj/0fLo leGgtfx? lgoGq0f ug{ g;lsg] cj:yfdf -h:t} Ps} k6s k|hgg\ ug{ g;lsg]_  

• cfg'jf+lzs aflx/L u'0f dfkgsf] nflu clgjfo{ ?kdf df5f dfg'{ kg]{ -h:t}M tof/L df;'sf] 
k|ltzt_ 

• 5gf]6sf] of] tl/sfdf k|To]s kl/jf/ jf ;d"xsf df5fsf] cfg'jf+lzs aflx/L u'0fsf] cf};t 
dfkg ul/G5 / ;f]xL cfwf/df k"/} kl/jf/ 5gf]6 jf lgisfzg  ul/G5  . pbfx/0fsf] nflu 
tn lbOPsf # j6f df5fsf kl/jf/ æsÆ, ævÆ, / æuÆ dWo] kl/jf/sf] cf}ift tf}n w]/} 
ePsf] kl/jf/ ævÆ nfO{ 5gf]6 u/L csf]{ lkF9L ljsf;sf] nflu pQm kl/jf/af6 dfpm df5f 
tof/ ul/G5 eg] cGo @ kl/jf/ æsÆ / æuÆ nfO{ 5gf]6 sfo{qmdaf6 5'6\ofOG5 . t/ o; 
5gf]6 tl/sfdf w]/} kl/jf/ tof/ u/L x'sf{pg' kg]{ x'G5 .  olb kl/jf/x? w]/} 7"nf 5g\ eg] 
5gf]6 ul/Psf k|To]s kl/jf/af6 a/fa/ ;+Vofdf gd"gf df5fx? lng' kb{5 .  

 
 
 
 
 
 
 
 
 
r_ qmfof]lk|he]{;g (Cryopreservation)  
 cfjZostf cg';f/ k|of]u ug{ ;lsg] u/L d]?b08 ePsf kz' kG5L tyf df5fsf] ldN6, jLo{ 
(sperm), l8DanfO{ nfdf] ;do;Dd ;+/If0f u/L /fVg] k|ljlwnfO{ qmfof]lk|he]{;g elgG5 . hf]lvddf 
/x]sf df5fdf k|hfltsf] cfg'jf+lzs ljljwtf ;+/If0f ug{ of] Pp6f k|efjsf/L ;fwg xf] . 5gf]6 

kl/jf/ v M @)$=% 
217 215 
212 210 
207 206 
205 203 
200 195 
193 191 

 

kl/jf/ s M !*%=* 
194 193 
190 189 
188 187 
185 183 
183 180 
179 178 

 

kl/jf/ u M !()=@ 
197 197 
196 195 
193 191 
190 189 
188 183 
183 180 
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k|hgg\ sfo{qmdsf] dfWodaf6 df5fsf] gZn ;'wf/ ug{ o;nfO{ k|efjsf/L ?kdf pkof]u ug{ ;lsG5 
. ;+;f/df nueu @)) k|hfltsf df5fsf] ldN6 (milt) qmfof]lk|he]{;g ug]{ tl/sfx? k|fKt 5g\ . 
dT:o kfngdf qmfof]lk|he]{;g k|ljlwsf] pkof]uaf6 lgDg kmfO{bfx? lng ;lsG5 M 

!=  cfjZostf cg';f/ ;dod} df5fsf] ldN6 pknAw u/fO Xofr/Lsf] k|efjsfl/tf / Ifdtf 
a[l4 ug{ ;lsG5 .   

@=  qm; k|hgg (cross breeding) sf] l8hfOg ug{ ;lhnf] x'G5 .  
#=  jftfj/0fLo cj:yf cg';f/ ;a}eGbf pko'Qm cfg'jf+lzs k|hgg\sf] 5gf]6 ug{ ;xh x'G5 .  
$=  ldN6 ;+/If0faf6 w]/} ;+Vofdf df5f x'sf{O /fVg] cj:yfdf sdL cfp5 / kmn:j?k kf]yL 

df5f / e'/f df5f x'sf{pgsf] nflu cltl/Qm :yfg -kf]v/L, /];j] cflb_ pknAw x'G5 .  
%=  lztf]li0fs/0f (frozen) ul/Psf] ldN6sf] dfWodaf6 dxTjk"0f{ cfg'jf+lzs ;|f]tx? (genetic 

lineages) h:t} hf]lvddf /x]sf hfltx? / ljsl;t df5fsf gZnx?sf] ;+/If0fdf ;xof]u 
k'U5 .  

 

#= Pp6} hfltsf] leGbf leGb} :6«]g aLr k|hgg\ (intraspecific crossbreeding) 
 Pp6} k|hfltsf] df5fsf] leGbf leGb} :6«]g aLr k|hgg\ u/fO gofF k':tfsf] zf/Ll/s a[l4 
Ifdtf tyf cGo u'0fx? a9fpg ;lsG5 . pbfx/0fsf] nflu x+u]/Log sdg sfk{sf leGbf leGb} :6«]g 
aLr k|hgg\ u/fO pTkfbg ePsf df5fsf] zf/Ll/s a[l4 b/ afa' cfdfsf] a[l4sf] t'ngfdf @)Ü a9L 
/x]sf]  tYof+s kfOG5 . Pp6} :6«]g /x]sf] df5fx? t/ ef}uf]lns ?kn] 6f9f /xL ayfgx? gldl;Psf] 
cj:yfdf tL ayfgx? leGbf leGb} x'g ;S5g\ . To;/L ef]uf]lns ?kdf 5'l§Psf ayfgx? aLr 
k|hgg\ u/fFpbf df}lns u'0fx? ePsf lkF9Lsf] ljsf; x'g ;S5 . sdg sfk{, /x' g}gL / efs'/ hftsf 
dff5fdf o; k|sf/sf] qm; k|hgg\af6 nfe lng ;lsg] ck]Iff ug{ ;lsG5 . qm; k|hgg\ sfo{qmd 
z'? ug{ k"jf{wf/sf] ?kdf ljleGg cfg'jf+lzs wf/ jf :6«]g cfjZos kb{5 . o; k|sf/sf]  k|hgg\df 
;dfj]z ul/g] cfg'jf+lzs wf/ jf :6«]gsf df5fx?df ljlzi6 / ;fwf/0f ;dfj]zL Ifdtf x'g' 
cfjZos x'G5 .  
 

$= ljleGg hftx? aLr k|hgg\  (Interspecific) 
 b'O{  leGbf leGb} df5fsf hftx? aLrsf] k|hgg\ df5fsf] a[l4 b/ a9fpg lnËLo cg'kft 
kl/jt{g ug{, gk'+zs lkF9L tof/ ug{, df;'sf] u'0f:t/ a[l4 ug{, /f]u k|lt/f]wfTds Ifdtf a[l4 ug{, 
jftfj/0fLo  
 

;Gbe{ u|Gyx?M  
� Aqua Gen. 2005. Breeding and selection of rainbow trout. Information Letter, 

2:1-4. 

� Tave, D. 1995. Selective breeding programmes for medium sized fish farms. 

FAO Fisheries Technical Paper No. 352, FAO, Rome. 122 p. 

� Tave, D. Genetics for Fish Hatchery Managers, AVI Publishing Company, Inc. 

Westport, Connecticut. 299 p. 

� Basavaraju, Y., D. J. Penman and G. C. Mair. 2004. Handbook on Genetic 

Management of Carps. University of Agricultural Sciences, Bangalore, India. 

28 p. 
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l6nflkof df5fsf] Ps lnª\uLo e'/f pTkfbg k|ljlw 
>L rl/q gf/fo0f ofbj,  

dT:o ljsf; clws[t    
 

kl/ro 

 l6nflkof df5f Chichilidae kl/jf/ cGtu{t kb{5 . of] df5fsf] pTklQ clk|msf / dWo 
k"j{df ePsf] dflgG5 . l6nflkof ;d"xdf sl/j &) k|hfltsf df5fx? 5g\ . h;dWo] An" l6nflkof, 
gfOn l6nflkof / df]hflDas l6nflkof kfng ul/G5. l6nflkof ljZjdf sfk{ df5f kl5sf] pTkfbg /  
dfudf bf];|f] :yfgdf /x]sf] 5 . l6nflkof df5f PSsfO;f}+ ztfJbLsf] ;a}eGbf dxTjk"0f{ df5f  
xf] . of] df5fn] sfk{ k|hfltsf df5fx? h:t} kfgLdf ePsf jg:ktL tyf k|f0fLhGo hLjf0f'x? vfg] 
ub{5 . o;sf ;fy} of] df5fn] k|fs[lts cfxf/f / s[lqd bfgf b'a} dg k/fP/ vfg] ub{5 . l6nflkof 
df5fnfO{ ;/bf/ %–^ dlxgf;Dd kfng u/]df )=% s]=hL= b]lv ! s]=hL= ;fOh ;Ddsf] x'G5.of] 
df5fsf] ahf/ tf}n )=%–!=) s]=hL= ;Dd ePsf] kfOG5 . 

    
 

 

;fwf/0ftof l6nflkof df5fnfO{ xfd|f] b]zsf] dWo kxf8L If]qdf ltnflkof / t/fO{ lt/ sf]qL 
jf sf]qf gfdn] klg lrlgG5 . of] w]/} :jflbnf] x'g'sf] ;fy} /f]u Psbd sd dfqfdf nfUg] / dl;gf] 
sfF8f sd x'g] df5f xf] . of] df5fdf cGo sfk{ k|hfltsf df5fx? h:tf] “Y” cfsf/sf] sfF8f -
Bone_ gx'g] ePsf] x'Fbf of] df5f jfnjflnsf, j[4j[4f, ue{jtL / ;'Ts]/L dlxnfx?n] ;]jg u/]df 
cem a9L pkof]uL / kmfObfhgs x'G5 . of] df5fsf] /fd|f] a[l4 ljsf;sf] nflu pko'Qm tfkqmd @%–
#@0C xf] / o;sf] kfng g]kfnsf] t/fO{b]lv dWo kxf8L If]qdf klg ug{ ;lsG5 . gfOn l6nflkof -
Oreochromis niloticus_ k|hfltsf df5f tLj| k|hgg\ zlQm ePsf] df5f xf] / o;n] kf]v/Ldf 
:jtM km'n kg]{ ub{5 . Gofgf] xfjfkfgL / cg's'n jftfj/0fdf Pp6f kf]yLn] jif{ el/df sl/a % b]lv 
^ k6s;Dd klg k|hgg\ ug{ ;Sb5 . cTolws k|hgg\ Ifdtfsf] sf/0fn] kf]v/Ldf df5f e'/fx? 
clgolGqt ?kdf a9\g uO df5fsf] a[l4b/ sd x'g hfG5 . o; sf/0fn] df5f 7"nf] ;fO{hsf] x'g 
;Sb}g, h;n] ubf{ df5fn] /fd|f] ahf/ efp kfpb}g . of] df5f cw{ ;3g / ;3g b'a} k4ltaf6 kfng 
ug{ ;lsG5 . of] df5f ;j{xf/L -Omnivorous_ ePsf]n] o;n] kfgLdf x'g] jg:ktLhGo ;'Id 
hLjx? -Phytoplanktons_ / k|f0fLhGo ;'Id hLjx? -Zooplanktons_ klg vfg] ePsf]n] 
kfgLsf] u'0f:t/ -Water quality_ df klg ;'wf/ NofpF5 . 

 

lrq g+= ! gfOn l6nflkof (Oreochromis niloticus) 
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Ps lnª\uLo l6nflkof e'/f pTkfbg k|ljlw 
of] df5f /fd|f];Fu kl/kSs x'g 4-5 dlxgf nfU5 / sl/j %)–&) u|fd ;fO{h eGbf dflysf] 

df5fn] kf]v/Ldf :jtM km'n kf5{ . kf]yL l6nflkof df5fn] km'n kfg{' cufj} efn] df5fx?n] kf]v/Lsf] 
lkFwdf ;fgf–;fgf vf8nx? lgdf{0f ub{5g\ / ;f]xL vf8ndf kf]yL cfP/ km'n kfg]{ ub{5 . o;/L km'n 
lgif]rg -Fertilization_ kZrft\ tL km'nx?nfO{ kf]yL df5fn] d'vdf /fvL O{Gs'j]zg -incubation_ 
ub{5 / km'n k"0f{ ?kn] O{Gs'a]6 -Incubate_ x'g kf]v/Lsf] kfgLsf] tfkqmd x]/L !)–!% lbg;Dd 
nfU5 . ule{t km'n Xofr eO ;s]kl5 To;af6 dl;gf e';'gfx? -Hatchlings_ lgl:sG5g\ / To; 
cjlwdf kf]yL df5fn] s'g} cfxf/f vfFb}g . o;/L l6nflkof df5fsf] kf]yLn] k6s k6s km'n kfg]{ 
ePsf]n] o;sf] a[l4 efn] l6nflkof df5fsf] t'ngfdf sd x'G5. t;y{ efn] / kf]yL ldl>t l6nflkof 
df5f Joj;flos b[li6sf]0fn] pko'Qm dflgb}g . To;}n] Joj;flos ?kdf l6nflkof df5f pTkfbgsf] 
nflu efn] hftsf] e'/f dfq kfNbf a9L k|efjsf/L dflgG5 . kf]yL l6nflkof df5fsf] t'ngfdf efn] 
df5fsf] a[l4b/ /fd|f] x'g] ePsf]n] xfn Psln+uLo l6nflkof kfng k|ljlw a9L cfsif{0fdf cfPsf] xf] . 

 

 
 

 
 

l6nflkof df5fsf] efn] e'/f pTkfbg ug]{ tl/sfx¿  
!=   efn] l6nflkof 5'6\ofP/ -Manually separation_ M– 
 l6nflkof df5fsf] efn] / kf]yLsf] aflx/L k|hgg\ cª\udf leGgtf x'G5 . efn] / kf]yL b'a} 
aflx/L k|hgg\ cu+sf] z'? efudf Pp6f dnåf/ -anus_ x'G5 / 6'Kkfdf Pp6f lk;fa lgl:sg] Kjfn 
x'G5 . t/ kf]yL df5fsf] aflx/L k|hgg\ c+u dnåf/ / lk;fa lgl:sg] Kjfnsf] lar efu km'n lgl:sg] 
Pp6f csf]{ Kjfn x'g] ub{5 cyf{t kf]yL l6nflkofsf] aflx/L k|hgg\ c+udf dnåf/, km'n kfg]{ Kjfn / 
lk;fa lgl:sg] Kjfn u/L hDdf tLgj6f Kjfn x'G5 eg] efn] l6nflkofdf lk;fa / ldN6  
-ljo{_ Pp6} Kjfnaf6 lgl:sg] ePsf]n] o;sf] aflx/L k|hgg\ c+udf b'O{j6f Kjfnx? x'G5g\ . efn] / 
kf]yL l6nflkof 5'§fpgsf] nflu sl/a %) u|fd ;fO{hsf] df5f rflxG5 . ;fgf] df5fsf] efn] / kf]yL 
lrGg ufx|f] x'G5. of] tl/sfaf6 efn] 5'6\ofpg w]/} ;do nfUg] ePsf]n] 7"nf] :t/df Joj;flos efn] 
l6nflkof kfng ug{ sl7gfO x'G5 . o;sf] nflu efn] / kf]yL l6nflkof lrGg ;Sg] bIf hgzlQm 
cfjZos kb{5 . of] tl/sfaf6 efn] l6nflkof 5'6\ofpFbf em'lSsP/ sl/a #–!) k|ltzt kf]yL ldl;g] 
;Defjgf x'G5 . 

lrq g+= @ kf]yL l6nflkofn] d'vdf /fv]sf] ule{t km'n 
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@= xfOla|8fOh]zg -Hybridization_ M– 
 s'g} s'g} l6nflkofsf] k|hflt;Fu csf]{ k|hfltsf] l6nflkofsf] k|hgg\ u/fP/ lgl:sg] e'/fx? 
nueu ;a} efn] x'g] ub{5. Oreochromis hornorum jf O. aureus sf] efn];Fu O. 

niloticus jf O. mossambicus sf] kf]yL;Fu k|hgg\ u/fOof] eg] To;af6 lgl:sg] xfO{la|8 e'/f 
;a} efn] x'G5g\ . o; tl/sfdf dfpm df5f z'4 gZnsf] x'g'k5{ / o;nfO{ c? l6nflkofx?;Fu 
gld;fO{ 5'§} /fVg' kb{5. o;df dfpmsf] gZnnfO{ z'4 /fVg' g} ;a}eGbf sl7g sfd xf] / oxL 
sl7gfO{nfO{ g} o; k|ljlwsf] d'Vo sdhf]/ kIf dflgPsf] 5 . 
 
#= ;'k/d]nsf] k|of]uaf6  -By Use of Super Male_ M– 
 of] tl/sfdf j}1flgs cg';Gwfgåf/f ;'/k/d]n elgg] l6nflkofsf] efn] pTkfbg ul/G5 . 
;'k/d]n;Fu h'g;'s} kf]yL l6nflkofnfO{ k|hgg\ u/fP klg zt k|ltzt efn] e'/fx? g} pTkfbg  
x'G5 . 
  
$= xfdf]{gåf/f lnË kl/jt{g  -By use of Hormone_ M– 
 l6nflkof df5fsf] aRrf km'naf6 lgl:sg] a]nf efn] / kf]yL c+u agL  ;s]sf] x'b}g.e';'gfx? 
-Hatchlings_ nfO{ z'?b]lv g} efn] xfdf]{g -male hormone_ ldl;Psf] bfgf v'jfof] eg] e'/fx? 
zf/Ll/s ?kdf efn]df kl/0ft x'G5\g. o;sf] nflu !&–cNkmf ldyfOn 6]:6f]:6/f]g xfdf]{g ^) 
ldlnu|fd k|lt s]=hL= bfgfdf ld;fP/ XoflRnªnfO{ z'?b]lv g} s/La 4 xKtf;Dd v'jfOof] eg] ;Dk"0f{ 
efn] -all-male_ e'/f k|fKt ug{ ;lsG5 . o; t/Lsfaf6 Aoj;flos ?kdf w]/} ;+Vofdf efn] e'/f 
pTkfbg ug{ ;lsG5 . oL ljleGg k|ljlwx? dWo] xdf]{gsf] k|of]u åf/f lnË kl/jt{g ug]{ ljlwnfO{ g} 
;a} eGbf pQd Pjd\ ;kmn k|ljlw dflgG5 .    

 
 

lrq g+= # efn] / kf]yL l6nflkofsf] jfXo k|hgg c+u 

lrq g+= $M 17α- methyltestosterone (MT) 
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� ljutdf ePsf k|of;x? / o;af6 k|fKt ul/Psf ;kmntfx? 

 efn] / kf]yL g5'l§Psf] Xofr cj:yfdf l6nflkof e'/fnfO{ PG8«f]hg -efn] xdf]{g_ sf] kf]if0f 
u/fpbf ;kmntfk'j{s efn] e'/f pTkfbg ug{ ;lsG5 . of] tYo ;g\ 1950 lt/ ofdfdf]6f]n]  
-Yamamoto_ kQf nufPsf lyP . pgsf] cg';f/ PG8«f]hg -efn] xdf]{g_ sf] kf]if0fn] efn] pTkfbg / 
kf]yL xdf]{gsf] kf]if0fn] kf]yL pTkfbg ug{ ;lsG5. of] k|ljlw l6nflkof nufot c? ljleGg df5fx?df 
klg k|of]u ul/Psf] 5 . ;a}eGbf a9L k|rngdf cfPsf] PG8«f]hg !& cNkmf ldyfOn 6]:6f]:6/f]g -
17α- methyltestosterone_ xf] . of] Pp6f s[lqd PG8«f]hg xf] h;sf] k|of]u lnË kl/jt{gdf 
ul/b} cfPsf] kfOG5 / 25 jif{ cl3 o;sf] ljsf; u/LPsf] xf] . MT sf] d"No / kg{ uPsf] 
jftfj/0fLo k|efjnfO{ x]b}{ k|fs[lts PG8«f]hgsf] ?kdf ljleGg k|ljlwx? klg k|:tfj ul/Psf] xf] . h; 
dWo]af6 leGg–leGg ;|f]tsf PG8«f]hgx? h:t} efn] e]8fsf] af];f], ;fF9]sf] af];f], 11β–
xfO{8«f]lS;PG8«f]:6f]gLl8of]g, /fFufsf] af];f], efn] /x' df5fsf] af];f], efn] sdgsfk{sf] af];f] / d]jfsf] 
lapsf] w'nf] -Papaya Seed Powder-PSP_ nufot cGo xdf]{gx? ljleGg tl/sfn] k|of]u 
ul/Psf] xf] . d]jfsf] lapsf] w'nf] -Papaya Seed Powder-PSP_ !)% sf b/n] bfgfdf ld;fO{ 
@*–#) lbg;Dd v'jfOof] eg] (*=(^ k|ltzt;Dd efn] l6nflkof e'/f pTkfbg ug{ ;Sg] 
cg';Gwfgn] b]vfPsf] 5 . k|fs[lts ;|f]tx?af6 pTkflbt xdf]{gx?sf] k|of]u ubf{ zt–k|lt;t ;kmntf 
b]lvPsf] 5}g . ;fy} oL k|of]u ljlwx? ls;fgsf] :t/df w]/} g} emGeml6nf], u/] cg';f/sf] cg'dflgt 
;kmntf gcfpg] / a9L emg\em6k"0f{ k|ljlw ePsf]n] vf;} ;kmntf kfpg ;s]g . t;y{ xfn MT g} 
;a}eGbf pQd k|ljlwsf] ?kdf k|rlnt /x]sf] 5 . 
 

 
 
 
 
jt{dfg cj:yf / ljutdf ul/Psf k|of;x? M– 
 k|fs[lts tyf s[lqd PG8«f]hgsf ;|f]tx? dWo] 17α- methyltestosterone(MT) a9L 
k|efjzfnL ePsf]n] o;sf] k|of]unfO{ s]lG›t u/LPsf] 5 . of] xdf]{gnfO{ 5-7 lbgsf] XoflRnªnfO{ 
v'jfpg ;'? ul/G5 . o;n] ;'?sf] cj:yfdf cfˆgf] z/L/df ePsf] Yolksac af6 2-3 lbg;Dd 
kf]if0f lnG5g\ / lj:tf/} Yolksac x/fPkl5 lg:s]sf ;–;fgf bfgf vf]Hg yfNb5 / of] cj:yfdf 
efn] / kf]yL c+u 5'l§Psf] xF'b}g . n}lËs ljsf; x'g slDtdf ltg xKtf htL ;do nfUg] ePsf] x'Fbf 
lnË kl/jt{g eO{/x]sf] cj:yfdf MT sf] lgoldt k|of]un] df5f e'/fdf efn] xdf]{gsf] dfqf a9fP/ / 
kf]yL xdf]{gsf] dfqf 36fP/ ;kmntfk'j{s efn] e'/f pTkfbg ug{ ;lsG5 . MT sf] ljleGg ;ld>0f 
tyf b/n] k|of]u u/]df  50-100% ;Dd klg ;kmntf k|fKt ePsf] 5 . 7 lbg kl5sf] cj:yfb]lv 

lrq g+= %M ljleGg dfqfdf d]jfsf] lapsf] w'nf] -PSP_ k|of]u u/L agfOPsf] bfgf 
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o;sf] dfgs dfq -Standard dose_ 60 Pd=hL÷s]=hL= bfgfdf ld;fO{ 21 lbg;Dd lgoldt 
v'jfOof] eg] efn] agfpg ;lsG5. o;/L v'jfPdf 100% ;Dd efn] l6nflkof e'/f pTkfbg ug{ 
;lsG5 . o;/L lnË kl/jlt{t df5fsf] a[l4 ljsf; / kfrg zlQm lnË ckl/jlt{t df5feGbf /fd|f] 
dflgG5. MT n] lnË kl/jt{gsf] ;fy} efn]sf] n}lËs ljsf; / df+;k]zLsf] a[l4 klg u/fpg d2t 
u5{ .  
 

17α- methyltestosterone (MT) k|of]u ug]{ ljlwM– 
• kf]yL l6nflkofn] d'vdf ule{t km'n /fVb5 . pQm c08f Xofr/Ldf /fvL aRrf sf]/nL 7 

lbgsf] ePkl5 3 xKtf;Dd efn] xdf]{g v'jfO{G5 . 

• 17α- methyltestosterone (MT) nfO{ klxnf 90% cNsf]xndf ld;fOG5 . xdf]{g 
ldl>t cNsf]xn plrt dfqfdf v'jfpg] bfgfdf ld;fO df5f e'/fnfO{ v'jfpg] u/LG5. o;/L 
xdf]{g v'jfpbf efn] e'/f pTkfbg x'G5.of] xdf]{g ljb]zaf6 cfoft ug{ ;lsG5 .  

• s[lif tyf jg lj1fg ljZjljBfno, /fdk'/, lrtjgsf] cg';Gwfg\ cg';f/ 5 u|fd -^ u|fd 
xdf]{gnfO{ cg'dflgt 100 8n/ k5{_ PG8«f]hgsf] k|of]un] 5 nfv efn] e'/f pTkfbg ug{ 
;lsG5 / o;/L pTkfbg ul/Psf] efn] e'/f 1 dlxgfsf] ePkl5 ljt/0f of]Uo x'G5 . 

• MT n] pkrf/ u/L lnË kl/jt{g ul/Psf] efn] l6nflkof kfngdf cGo l6nflkof eGbf 
df5fsf] pTkfbgdf b'O{b]lv tLg u'0ff /fd|f] a[l4 b]lvPsf] 5 / bfgfnfO{ df;'df kl/0ft ug]{ 
b/ -Feed Conversion Ratio-FCR_ df klg ;'wf/ Nofpg ;xof]u u5{ .  

• g]kfndf of] k|ljlw gofF eP tfklg ;kmn ?kdf ljsf; ePsf] 5 . o;/L Ps lnª\uLo 
l6nflkofn] ldl>t efn] kf]yL kfng eGbf /fd|f] pTkfbg lbPsf] kfOPsf] 5 . of] k|ljlwn] 
o;sf] pTkfbg Ifdtfdf a[l4 x'g] b]lvG5 . 

 o;/L Joj;flos l6nflkof kfng ug{ rfxg] s[ifsx?n] efn] l6nflkof kfn]/ pRr d'gfkmf 
lng ;Sb5g\ . 
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dfpm df5f kfngsf] nflu bfgf cfxf/fsf] Joj:yfkg 
 

>L hob]j lji6,  
dT:o lj1 

>L /fd s'df/ >]i7 
dT:o lj1 

 
e"ldsf  
 g]kfndf xfn dT:o kfng Joj;fo lgs} nf]slk|o x'Fb} uPsf] kfOG5 . dT:o Joj;fo 
hLljsf]kfh{g dfq geO{ s[lif pBdsf] ?kdf ljsl;t xF'b} uPsf] 5 . dT:o Joj;fodf k|fylds 
?kdf cfjZos x'g] df5f e'/f pknAw x'g' o; Joj;fosf] ;kmntfsf] cfwf/ dfGg ;lsG5 . s]xL 
jif{ otf df5f e'/f pTkfbg sfo{qmddf lghL If]q ljsl;t e};s]sf]n] xfn 80% eGbf a9L df5fsf 
e'/fx? lghL Xofr/Laf6} cfk"lt{ eO/x]sf] cj:yfdf dfpm df5f kfng tyf Xofr/L Jo:yfkgdf 
ljz]if Wofg lbg' kg]{ b]lvG5 . o;sf nflu plrt dfpm Joj:yfkg / :j:Yo dfpm df5fx? kfng 
u/L c;n gZnsf df5f e'/fx? pTkfbg u/L ljt/0f ug{ h?/L b]lvG5 . dT:o kfng Joj;fodf 
;3g dT:o kfng ug{sf nflu hnfzodf x'g] k|fs[lts cfxf/fn] dfq gk'u xg] x'Fbf s[lqd cfxf/fsf 
nflu df5fsf] bfgfsf] Joj:yfkg ug{' kg]{ x'G5 . ljleGg hftsf df5fx?sf] vfg] aflg Joxf]/f km/s 
km/s x'g] ePsfn] df5fsf] bfgf tof/ ubf{ hft, pd]/ / ;fO{h cg';f/ tyf df5fkfng k|ljlw 
cg';f/ bfgf agfpg] ug'{ kb{5 .  
 
df%fsf] nflu kf]if)fsf] cfjZdf%fsf] nflu kf]if)fsf] cfjZdf%fsf] nflu kf]if)fsf] cfjZdf%fsf] nflu kf]if)fsf] cfjZostfostfostfostf    
 x/]s hLljt k|f)fLnfO{ x"s{g a(\g, a[l$ ljsf;, k|hgg\ tyf /f]u k|lt/f]wfTds Ifdtf 
a[l$ h:tf lqmofsnfkx?sf] nflu zlQmsf] (Energy) cfjZostf kb{% . of] zlQm cfxf/fdf 
ePsf kf]ifs tTjx? Aff^ k|fKt x"G% . kf]ifs tTj df%fsf] zf/Ll/s ljsf; tyf :j:Yo 
/xgsf] nflu cfjZos tTj xf] . dT:o kf]if)f lagf df%fsf] a[l$ ljsf; tyf pTkfbg lng 
;ls+b}g . ljleGg hftsf df%fnfO{ hft cg";f/ e"/fb]lv dfpm;Dd ;fwf/)fb]lv pRr k|f]l^go"Qm 
bfgf v"jfP/ kfNg ;lsG% .  
 

dfpm df5f Joj:yfkg         
 ljleGg hftsf dfpm df5fx?sf] Joj:yfkg hft cg';f/ km/s kg]{ ePsf]n] ;f]xL cg';f/ 
dfpm df5f Joj:yfkg ug'{ kb{5 . ;fw/0ftof sfk{ hftsf dfpm df5fx? !%)) b]lv @))) s]=hL= 
k|lt x]S6/ hnfzosf b/n] /fVg] ul/G5 . xfn df5f kfngdf k|of]u eO /x]sf sfk{ hfltsf df5fx? 
dWo] k|foMh;f] k|fs[lts cfxf/f ;d]t pkof]u ug]{ ePsfn] kf]v/L Joj:yfkg cyf{t kf]v/Ldf 
dlnnf]kg agfO{ /fVg dnvfbsf] k|ofu u/L k|fs[lts cfxf/f pTkfbg ug'{ kb{5 . dfpm df5fx?sf] 
nflu k|fs[lts cfxf/faf6 dfq kf]if0f tTjx? k|of{Kt gx'g] ePsf]n] df5fsf] hft cg';f/ bfgf 
cfxf/fsf] k|of]u clgjfo{ ?kdf ug'{ kb{5 .  
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kf]v/Lsf] ljleGg txdf k|fs[lts cfxf/f vfg] df5fx?  
      

  
 
u'0f:t/Lo bfgf Jj:yfkg  
 dfpm df%fsf] zf/Ll/s a[l$ tyf uf]gf*sf] -c)*fzo / z"qmfzo_ ljsf;sf] nflu 
kf}li^s cfxf/fsf] cfjZostf kb{% . o;sf] nflu df%f kfng ul/Psf] kfgLdf kfOg]] k|fs[lts 
cfxf/f tyf s[lqd cfxf/fsf] pknlAwdf e/ kb{% . dfpm df%f Jofj:yfkg ug{ k|fs[lts tyf 
s[lqd cfxf/fn] &'nf] e'ldsf v]n]sf] x"G% . lsgsL k|fs[lts cfxf/fsf] #gTj a(L /x]sf] 
kf]v/Ldf df%fsf] a[l$ klg /fd|f] x"G% / s[lqd cfxf/fsf] dfqf sd eP klg k"U% .  

df%fsf] hft / ;fO{h cg";f/ cfkm\gf] cfxf/f vfg] afgL x"g] eP tfklg e"/f cj:yfdf 
;a} hftsf df%fx?sf] k|foM Ps} lsl;dsf] vfg] afgL x"G% cyf{t ;a}n] k|f)fLhGo Knfª\s^gx? 
Vffg] ub{%g\ . ;fwf/)ftof l;Ne/sfk{, laux]*sfk{ / efs"/ df%fx? kf]v/Lsf] kfgLsf] dflyNnf] 
;txdf ePsf Knfª\s^gx? vfP/ a:%g . sdgsfk{, g}gL, /x"n] kf]v/Lsf] lk+wdf ePsf 
;*]un]sf emf/kft, ls/fx? / s[lqd cfxf/fdf e/ kb{%g\ . u|f;sfk{ eg] kfgLdf ePsf hnLo 
emf/kftx? tyf s[lqd cfxf/fdf e/ kb{% . 
 
dT:o kfngsf] k|ljlwdT:o kfngsf] k|ljlwdT:o kfngsf] k|ljlwdT:o kfngsf] k|ljlw    cg";f/ cg";f/ cg";f/ cg";f/  k|fs[lts tyf k|fs[lts tyf k|fs[lts tyf k|fs[lts tyf s[lqds[lqds[lqds[lqd    cfxf/fsf] e'ldsfcfxf/fsf] e'ldsfcfxf/fsf] e'ldsfcfxf/fsf] e'ldsf    
    

    

    

    

    

    

    

    

    
    

     l;Ne/sfk{,l;Ne/sfk{,l;Ne/sfk{,l;Ne/sfk{,    efs"/, uefs"/, uefs"/, uefs"/, u|f;sfk{|f;sfk{|f;sfk{|f;sfk{    

    laux]*sfk{,laux]*sfk{,laux]*sfk{,laux]*sfk{,    /x", u|f;sfk{/x", u|f;sfk{/x", u|f;sfk{/x", u|f;sfk{    

g}g}g}g}ggggLLLL, sdgsfk{, u|f;sfk{, sdgsfk{, u|f;sfk{, sdgsfk{, u|f;sfk{, sdgsfk{, u|f;sfk{    

 dflyNnf] efudf vfg] 
    Surface Feeder 

 DfWo efudf vfg] 
   Middle Feeder 

    tNnf] efudf vfg] 
             Bottom Feeder 

df%fsf] :^lsdf%fsf] :^lsdf%fsf] :^lsdf%fsf] :^lsªªªª    
#gTj#gTj#gTj#gTj    

k|fs[lts cfxf/fk|fs[lts cfxf/fk|fs[lts cfxf/fk|fs[lts cfxf/f    

s[lqd cfxf/fsf] s[lqd cfxf/fsf] s[lqd cfxf/fsf] s[lqd cfxf/fsf] 
cfjZcfjZcfjZcfjZostfostfostfostf    

;fdfGo df%f kfng 

pGgt df%f kfng 

;#g df%f kfng 
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k|fk|fk|fk|fs[lts cfxf/fMs[lts cfxf/fMs[lts cfxf/fMs[lts cfxf/fM    
        
 k|fs[lts cfxf/f eg]sf] ljleGg jg:ktLhGo -kmfO{̂ f]Knfª\s^g_ / k|f)fLhGo ;−;fgf 
hLjx? -h"Knfª\s^g_, ls/fx?, emf/kft cflbnfO{ k|fs[lts cfxf/f elgG% . k|fs[lts cfxf/f 
kf]v/Lsf] / tfnsf] kfgLsf] /ªjf^ yfxf kfpg ;lsG% . kmfO{̂ f]Knfª\s^gsf] #gTj ePdf 
kfgLsf] /ª uf(f xl/of] x"G% . kf]v/Ldf sDkf]i^ jf uf]a/ dn / /f;folgs dn /flv ;s] 
kl% jf tfn #f]ndf dlnnf] kfgL ePsf] :yfgdf kmfO{̂ f]Knfª\s^gsf] pTklt x"G%, h;nfO{ 
jg:ktLhGo hLj elgG% . h:t} x/Lof] n]p, emofp SnfO{*f]df]g;, g]ljs"nf, o"*f]/Lgf cflb x"g 
eg] To;kl% bf];|f] ju{df ToxL kmfO{̂ f]Knfª\s^gnfO{ vfg] h"Knfª\s^gsf] pTklt x"G% h:t} 
o"lUngf, *fkmlgof, a|flsof]g;, Go"lKno; tyf cGo w]/} k|sf/sf x"G%g .  

k|fs[lts cfxf/f vfP/ x"s{g] dfpm df%fsf nflu oy]i^ dfqfdf k|fs[lts cfxf/f 
pTkfbg ug{ dfpm kf]v/Ldf dnvfbsf] k|of]u ug"{ kb{% . dfpm kf]v/Ldf k|féfl/s dn pQd 
x"g] ePsfn] ;s];Dd o;sf] k|of]u ug"{ kb%{ t/ cfjZostf cg";f/ /f;olgs  dn ;d]t 
k|of]u ug{ ;lsG% . kf]v/Ldf k|féfl/s dnsf] ?kdf ufO{a:t"sf] uf]a/ dn 5000 b]lv 8000 
s]=hL k|lt x]S^/sf b/n] jf s"v"/fsf] dn 2000 b]lv 2500 s]=hL k|lt x]S^/sf b/n] jf 
aª\u"/sf] dn 5000 s]=hL k|lt x]S^/sf b/n] /fVg" kb{% .  

    
tflnsf tflnsf tflnsf tflnsf  1111MMMM    df%fsf] cfxf/f vfg] adf%fsf] cfxf/f vfg] adf%fsf] cfxf/f vfg] adf%fsf] cfxf/f vfg] afgL, cfxf/ ug]{ If]q / kf]v/Ldf k|fs[lts cfxf/f fgL, cfxf/ ug]{ If]q / kf]v/Ldf k|fs[lts cfxf/f fgL, cfxf/ ug]{ If]q / kf]v/Ldf k|fs[lts cfxf/f fgL, cfxf/ ug]{ If]q / kf]v/Ldf k|fs[lts cfxf/f     
df%fsf] gfd cfxf/f afgL cfxf/f If]q cfxf/f ug]{ 
1_ efs"/  
 

Knfª\s^g 
cfxf/L 

kfgLsf] dflyNnf] efu 
b]lv dWoefu 

;"Id hLjx? h"Knfª\s^g 
k|fyldstf 

2_ /x' ;j{xf/L kfgLsf] dWo efub]lv 
lk+w If]q 

&'nf Knfª\s^gx?, hLjx?, s"lxPsf 
kbfy{ / s[lqd bfgf 

3_ g}gL ;j{xf/L  kfgLsf] lk+w If]q 
 

s"lxPsf kbfy{, hLjx? / s[lqd 
bfgf 

4_ l;Ne/sfk{ Knfª\s^g 
cfxf/L 

kfgLsf] dflyNnf] efu 
b]lv dWoefu 

jg:ktLhGo hLjx? 
kmfO{̂ f]Knfª\s^g / s[lqd bfgf 

5_ laux]*sfk{ Knfª\s^g 
cfxf/L 

kfgLsf] dflyNnf] / 
dWoefu 

k|f)fLhGo hLjx? h"Knfª\s^g / 
s[lqd bfgf 

6_ u|f;sfk{  ;fsfxf/L  kfgLsf] ;a} ;tx #f+;, hnLo lj?jf / s[lqd 
cfxf/f 

7_ sdgsfk{ ;j{xf/L  kfgLsf] lk+w If]q / 
dWo efu 

lk+wdf kfO{g hLjx?, s"lxPsf 
kbfy{x? / s[lqd cfxf/f 

    
 dfpm df5fx?sf] Joj:yfkg hft cg';f/ km/s kg]{ ePsf]n] df%fsf] cfxf/f vfg] afgL, 
cfxf/ljxf/ ug]{ If]q / kf]v/Ldf k|fs[lts cfxf/f cg";f/ Joj:yfkg ug"{ kb{% . 
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s[lqds[lqds[lqds[lqd    bfgf cfxf/fbfgf cfxf/fbfgf cfxf/fbfgf cfxf/f  
 kf]v/Ldf k|fs[lts cfxf/f / df%fsf] hft cg';f/ cfxf/ljxf/sf] km/s Joj:yfkg ug"{ 
kb{% . df%fsf] z/L/df ePsf] ;+/rgf sfj{g (C), xfO{*«f]hg (H), clS;hg (O), gfO{̂ «f]hg 
(N) / ;Nkm/ (S) af^ ag]sf] x"G% . o;sf] cfk'lt{ ljleGg vfB kbfy{x? kfgL, k|f]̂ Lg, lrNnf] 
kbfy{ / sfjf{]xfO{*]«* cflb af^ x"G% . oxL kf]ifs tTjx?af^ df%fsf] zf/Ll/s a[l$ ljsf; / 
k|hgg\ ug{ d@t k"Ub% . df%fsf] nflu cfjZos kf]ifs tTjx? k|f]̂ Lg, sfjf{]xfO{*]«*, lrNnf] 
kbfy{, le^fldg / ldg/n /x]sf %g .  
 

Dff5fsf] bfgf cfxf/fdf x'g] kf}li6s tTjx?  
k|f]̂ Lg k|f]̂ Lg k|f]̂ Lg k|f]̂ Lg (Protein)    MMMM  
 df%fsf] a[l$ / ljsf;sf] nflu c "̂̂  ?kdf cfjZos k|f]l^gsf] cfk'lt{ x"g"  
kb{% . df%fnfO{ cfjZos k|f]̂ Lg tTj ljleGg df%fsf] zf/Ll/s cj:yf, hft x]/Lsg k|f]l^gsf] 
dfqf lgwf{/)f ug"{ kb{% . k|f)fLhGo k|f]̂ Lg kfO{g] kbfy{x?df df%fsf] w"nf], lemé]df%f, /]zd 
ls/f cflb / jg:ktLhGo ux"+, ds}, e^df;, tf]/Lsf] lkgf, abfdsf] lkgf cflb vfB 
kbfy{x?af^ k|fKt x"G% . k|f]̂ Lgn] zlQm k|bfg ug"{sf ;fy} tGt" agfpg] sfd ub{% . otL dfq 
geO{ xdf]{g, OGhfO{d / c? h}ljlso (Biologically) dxTjk')f{ s"/fx? h:t} P)^La*L / 
xf]df]Unf]lag agfpg k|f]̂ Lgsf] cfjZostf kb{% . k|f]l^gsf] sdL ePdf df%fsf] zf/Ll/s tf}n 
# \̂g", a[l$ ljsf;df cj/f]w x"g", df%fsf] (f+* aflég] (Scoliosis) h:tf ;d:of b]vf k%{g .  
 

sfjf]{xfO{*]sfjf]{xfO{*]sfjf]{xfO{*]sfjf]{xfO{*]«^ ^ ^ ^ (Carbohydrates):   
 sfjf]{xfO{*] «^    zlQmsf] ;a}eGbf    ;:tf] / k|z:t dfqfdf pknAw x"g] ;|f]t xf] . of]    
jg:ktLhGo vfB kbfy{x?af^ k|fKt x"G% . sfjf]{xfO{*]«^    zlQmsf] nflu    k|f]̂ Lgsf] vkt sd ug{ 
d@t ub{% . df%fsf] bfgfdf sfjf]{xfO{*]«^    sf] dfqf sd ePdf bfgfdf ePsf] k|f]̂ Lg ;a}eGbf 
klxn] zlQm ( Energy) pTkfbg ug{ k|of]u x"G% To; kl% af+sL ePsf] k|f]̂ Lg dfq a[l$sf] 
nflu pkof]u x"G% . df%fsf] hft cg";f/ sfjf]{xfO{*]«^sf] cfjZostf klg km/s km/s x"G% . 
sfjf]{xfO{*]«^    kf]ifs tTjx?sf] ;d'xaf^ lgld{t x"G%, h:t} lrgL, :^fr{, ;]n"nf]h, ud tyf cGo 
tTjx? x"G%g . sfjf]{xfO{*]«^    kfgLdf l%^f] #"Ng ;xof]u u%{ / bfgfnfO{ rfd|f] agfpg] sfd 
ub{% . sfjf]{xfO{*]«^    cGgafnL tyf bnxg afnLaf^ lng ;lsG% . oL afnLx? w]/};:tf] 
sfjf]{xfO{*]«^    kfpg] ;|f]tx? x"g / df%fsf] bfgf agfpg] k|d"v sRrf kbfy{ klg x"g .  
 

lrNnf] kbfy{ lrNnf] kbfy{ lrNnf] kbfy{ lrNnf] kbfy{ (Lipid or Fat)M M M M     
 lrNnf] kbfy{sf] nflu k|f)fL tyf jg:ktLo vfB ;fdu|Lx?af^ pknAw x"G% . of] 
df%fsf] zf/Ll/s ljsf;sf] nflu bfgfdf ld;fP/ tof/ ul/G% . k|f)fLaf^ kfOg] lrNnf] kbfy{ 
vf;u/L df%fsf] t]n, l;b|f, lemé] df%faf^ kfOG% eg] jg:ktLhGo kbfy{x?df ds}sf] t]n, 
e^df;, abfd, skf;sf] laof, tf]/L tyf ;/:of}, g/Ljn cflbaf^ kfpg ;lsG% . ;a}eGbf 
a(L 9 ls=u|f=Sofnf]/L/u|fd zlQm lrNnf] kbfyaf^ k|fKt x"G% . lrNnf] kbfy{ cyf{t\ lnlk* / 
km\of^ -af];f]hGo kbfy{_ zlQmsf] ;|f]t x"g"sf ;fy} zf/Ll/s h}ljs k|s[ofsf] nflu cfjZos 
kb{% . lrNnf] kbfy{ :jfbsf] nflu dxTjk')f{ xf] . k|f)fL / jg:ktLdf ;+lrt zlQmsf] d"Vo ?k 
lrNnf] kbfy{ g} xf] . of] Essential Fatty Acid (EFA) sf] dxTjk')f{ ;|f]t xf] h"g df%fn] cfkm} 
agfpg ;Sb}g . Essential Fatty Acid (EFA) sf] sdLn] df%fsf] ;fwf/)f a[l$ ljsf;df sdL 
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cfpg"sf ;fy} k|hgg\ Ifdtfdf sdL Nofp% . o; afx]s lrNnf] kbfy{df #"lnt x"g] le^fldgx? 
h:t}M P (A), l* (D), O{ (E) / s] (K) nfO{ z/L/sf] ljleGg efudf k"¥ofpg] sfd ub{% . 
 
le^fle^fle^fle^fddddLLLLg ld>)fMg ld>)fMg ld>)fMg ld>)fM  
 le^fdLg O{ (E) / s] (K) dfpm df%fsf] uf]gf* -c)*fzo / z"qmfzo_ sf] ljsf;sf] 
nflu cfjZos kb{% . df%fsf] cfxf/fsf] nflu le^fdLgsf] dfqf yf]/} ePtfklg o;n] zf/Ll/s 
ljsf;df dxTjk')f{ e'ldsf v]n]sf] x"G% . df%f tyf ;a} vfn] k|f)fLx?df ;fwf/)ftof zf/Ll/s 
a[l$ ljsf;, ;+ef/, /f]u k|lt/f]wfTds Ifdtf / k|hgg\sf] nflu le^fdLgx?sf] cfjZostf  
kb{% . sfjf]{xfO{*]«^, kmof^ / Pldgf] P;L* krfpg] lqmofsf nflu le^fdLg clt cfjZos kb{% 
. o; afx]s le^fdLgn] /f]u k|lt/f]ws zlQm a(fpg"sf ;fy} xf*sf] ljsf; / alnof] agfpg 
d@t ub{% .  
    
ldg/n ld>)fMldg/n ld>)fMldg/n ld>)fMldg/n ld>)fM    
 df%fsf] cfxf/fsf] nflu SoflN;od (Calcium), kmf]:kmf]/; (Phosphorus), DofUg];Lod 
(Magnesium),  / s]xL dfqfdf sk/ (Cupper), cfof]*Lg (Iodine), cfO{/g (Iron), DoflUgh 
(Manganese), ;]n]lgod (Selenium) / lh+s (Zinc) h:tf ldg/nx? ld;fP/ bfgf agfpg"  
kb{% . df%fsf] a[l$sf] nflu, xf* b/Lnf] agfpg kfgLsf] dfqfnfO{ ;Gt"lnt ug{ / OG*f]qmfO{g 
u|GyLx? aLr ;xsfo{sf] k|lqmof rfn" ug"{sf ;fy} lrNnf] kbfy{ / sfjf{xfO{*]«̂  krfpg] lqmof 
(Metabolism), sf] nflu ldg/nn] clt dxTjk')f{ e'ldsf v]n]sf] x"G% . ldg/nsf] sdLn] 
df%fs]f a[l$ l(nf] x"G% / d[To"b/ a(g], zf/Ll/s cfsf/ c;fdfGo x"g] / sdhf]/ eO{ /f]un] 
l%^f] cfqmd)f ug{ ;S% . 
 
dfpmdfpmdfpmdfpm    df%fsf] nflu df%fsf] nflu df%fsf] nflu df%fsf] nflu s[lqds[lqds[lqds[lqd    bfgf cfxf/f Joj:yfkg  bfgf cfxf/f Joj:yfkg  bfgf cfxf/f Joj:yfkg  bfgf cfxf/f Joj:yfkg      
 dfpm df5fx?sf] Joj:yfkg hft cg';f/ km/s kg]{ ePsf]n] dfpmdf%fnfO{ k|fs[lts cfxf/f 
gk"u ePdf s[lqd cfxf/fsf] Joj:yf ug"{ kb{% . o;sf] nflu #/df pTkflbt tyf ahf/df 
vl/b ug{ kfO{g] sRrf kbfy{x? wfgsf] ("̂ f], ds}, ux"+, df%fsf] l;b|f, lkm;ldn, lemé]df%f, 
e^df;sf] rf]s/, tf]/Lsf] lkgf, xf*sf] w"nf], le^fdLg / ldg/n ldS:r/sf] ;+o"Qm ld>)faf^ 
/fd|f];+u lk&f] agfO s[lqd bfgf tof/ ul/G% . bfgf tof/ ug"{ eGbf klxn] s:tf] ;fO{hsf] 
df%fnfO{ agfpg] xf] clg dfq bfgf tof/ ug"{ kb{% . a(L k|f]̂ Lgsf] dfqf -30−60% ;Dd_ 
kfOg] sRrf kbfy{x?df df%fsf] l;b|f jf lkm;ldn jf lemé]df%f, e^df;sf] rf]s/, tf]/Lsf] 
lkgf, xf*sf] w"nf] cflb x"g eg] sd k|f]̂ Lgsf] dfqf -10−12% ;Dd_ kfO{g] ;fdfu|Lx? wfgsf] 
("̂ f], ds}, ux"+ cflb x"g\  . df%fsf] nflu s[lqd cfxf/f / k|fs[lts cfxf/f kf]v/Ldf ;se/ 
45M55 sf] cg"kftdf sfod ug"{ kb{% . t/ s[lqd bfgfdf    e/ kg]{ hftsf dfpm df%fsf] 
nflu cfjZostf cg";f/ bfgfsf] k|of]u ug"{ kb{% . dfpm df%fnfO bfgf lb+bf lgDg s"/fx?df 
Wofg lbg" pko"Qm x"G% . 

• dfpm df%fnfO{ bfgf lbg kf]v/Ldf lglZrt &fp+ lgwf{/)F u/L k|To]s k^s 
;f]xL &fp+df bfgf lbg] ug"{ kb{% .  

• k|To]s k^s lglZrt dfqfdf bfgf lbg" kb{%  
• k|To]s lbg lglZrt ;dodfg} bfgf lbg] ug"{ kb{% .  
• bfgfsf] u")f:t/ Ps} k|sf/sf] x"g" kb{% .  



 

 
30 

 

 dfpm df%fnfO{ cfjZos kf]ifs tTjx? Rfflxg] dfqfdf ePsf] bfgf agfpg bfgf 
agfpg] sRrf kbfy{x?df s"g s"g kf]ifs tTjx? slt slt dfqfdf kfOG%g eGg] s"/fsf] 
hfgfsf/L x"g" h?/L x"G% . To;sf] nflu bfgf agfpg] sRrf kbfy{x?sf] cf}ift ljZn]if)f 
(Proximate Analysis) ug"{ kb{% . csf]{ Wofg lbg" kg]{ s"/f sRrf vfB kbfy{x?df kfOg] kf]ifs 
tTjx?sf] dfqf jf k|ltzt &fp+ cg";f/ km/s x"g ;Sb% . kf]ifs tTjx?sf] dfqf xfjfkfgL, 
dnhn, afnLsf] hft tyf pTkfbg ul/g] ef}uf]lns If]q cg";f/ km/s x"G% . h:tf] e^df;df 
kfOg] k|f]̂ Lg 23=5 b]lv 47=1% ;Dd x"g ;S% . bfgf agfp+bf sRrf vfB kbfy{x?sf] cf}ift 
km/s (Range) tflnsfdf tn lbOPsf] % . bfgf agfpbf ahf/df ;lhnf] / ;"ne tl/sfn] 
kfpg] sRrf vfB kbfy{x? k|of]u ug"{ kb{% . 
 
tflnsf 2M d"Vo d"Vo sRrf vfB kbfy{x?df kfOg] kf]ifs tTjx?sf] kl/df)f 
kf]ifstTjx? -%_ e^df; ds} wfgsf] ("̂ f]  ux"+ / rf]s/ tf]/Lsf] lkgf 
qm"* k|f]̂ Lg 23=5−47=1 2=9−20=6 4=1−16=0 7=0−14=8 13=7−39=1 
qm"* km\of^ 11=9−30=9 1=3−11=9 0=5−27=5 1=2−9=1 7=0−25=1 
qm"* v/fgL 1=3−16=7 1=3−2=3 6=5−18=7 1=1−5=8 3=1−11=2 
hnf+z 5=2−17=2 5=3−16=7 1=7−19=1 7=9−15=4 5=7−13=7 
 
 g]kfndf df%fsf] nflu lemé] df%f, e^df;sf] rf]s/, ux"+, ds}, wfgsf] ("̂ f], tf]/Lsf] 
lkgf, xf*sf] w"nf], le^fldg / ldg/n cflb ld;fP/ bfgf agfpg] k|rng /x]sf] % . 
 
tflnsf 3M tflnsf 3M tflnsf 3M tflnsf 3M dfpmdfpmdfpmdfpm    df%fsf] bfgfdf ;fwfdf%fsf] bfgfdf ;fwfdf%fsf] bfgfdf ;fwfdf%fsf] bfgfdf ;fwf/)ftof k|of]u /)ftof k|of]u /)ftof k|of]u /)ftof k|of]u x"g] vfB j:t"df kfOx"g] vfB j:t"df kfOx"g] vfB j:t"df kfOx"g] vfB j:t"df kfOg] cf}ift g] cf}ift g] cf}ift g] cf}ift 
k|f]̂ Lgsf] dfqf k|f]̂ Lgsf] dfqf k|f]̂ Lgsf] dfqf k|f]̂ Lgsf] dfqf     
1= e^df;sf] lkgf  40% 
2= ux"sf] lk&f]    12% 
3= ux"sf] rf]s/   14% 
4= ds}sf] lk&f]   14% 
5= wfgsf] ("̂ f]   12% 
6= leé] df%f    60% 
7= /]zd ls/f         62% 
8= tf]/Lsf] lkgf   30% 
9= xf*sf] w"nf]   20% 
10= l;b|f    50% 
            
u")f:t/Lo sRrf vfB kbfy{sf] %gf}̂u")f:t/Lo sRrf vfB kbfy{sf] %gf}̂u")f:t/Lo sRrf vfB kbfy{sf] %gf}̂u")f:t/Lo sRrf vfB kbfy{sf] %gf}̂  M        
 ahf/af^ NofPsf] sRrf kbfy{x?sf] u")f:t/ lgSof}{n u/]/ dfq bfgf agfpg" kb{% . 
kmf]x/ / (";L nfu]sf] sRrf kbfy{x? bfgfdf k|of]u ubf{ df%fsf] :jf:Yodf k|lts"n c;/ kg{ 
hfG% . sd;n vfnsf] lem+u]df%f k|of]u u/]df aflx/L cfj/)f (Chitin) a(L x"G% h;n] 
df%fsf] kfrg lqmofdf k|lts"n c;/ kfb{% . zlQm >f]tsf] ?kdf k|of]u x"g] ux"+, lkgf / 
wfgsf] ("̂ f] klg u")f:t/Lo x"g" kb{% . sRrf kbfy{x?df /x]sf jf ldl;Psf, s"lxPsf, 
;*]un]sf cvfB kbfy{x? x^fp+g /fd|/L s]nfP/ ;kmf ug"{ kb{% . h:t} afn"jf, d";fsf] lb;f, 
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df^f], ("éf cflb . aiff{t\ / lr;f] ;dodf sRrf kbfy{df hnf+zsf] dfqf a(L x"g] x"gfn] bfgf 
agfpg" cl# #fddf /fd|/L ;"sfP/ agfpg" kb{% . lem+u] df%fnfO{ kfgLdf /fd|/L kvfn]/ 
#fddf ;"sfP/ cgfjZos cvfB kbfy{x? %fg]/, s]nfP/ kmfln ;s]kl% bfgf agfpg k|of]u 
ug]{ . /fd|/L ;kmf ul/;s]sf] ;a} sRrf kbfy{x?nfO{ d]l;gaf^ dl;gf] u/L lk:g] / cfjZostf 
cg";f/ bfgfsf] nflu cfjZos k|f]̂ Lg k|ltzt cg";f/ sRRff kbfy{x? ld;fP/ bfgf agfpg" 
kb{% . 
 

bfgf agfp+bf ljbfgf agfp+bf ljbfgf agfp+bf ljbfgf agfp+bf ljrf/ ug"{ kg]{ s"/fx?Mrf/ ug"{ kg]{ s"/fx?Mrf/ ug"{ kg]{ s"/fx?Mrf/ ug"{ kg]{ s"/fx?M    
 sf+rf] e^df;df Trypsin inhibitor  ePsf] x"gfn] o;nfO{ l;w} bfgf agfpg" x"b}g . o;n] 
df%fsf] a[l$ sd ub{% . Trypsin inhibitor  nfO{ g:^ kfg{ e"̂ g" kb{% . lkl;Psf] sRrf 
kbfy{x? /fd|/L ldl;g" kb{% . sRrf kbfy{x? /fd|/L gldl;Pdf yf]/} dfqfsf] kbfy{x? h:t} 
le^fdLg / ldg/n klg Psgf;n] gldl;g] / bfgf agfpbf u"̂ sf -k]n]̂ _ bfgfdf Ps?ktf 
cfpb}g / sxL a(L sxL sd kg{ uO bfgfsf] u")f:t/df x|f; cfpg] x"G% . a(L /]zfbf/ 
ePsf] sRrf kbfy{x?n] :jfb sd ug]{ x"gfn] bfgfdf sd dfqfdf k|of]u ug"{ kb{% . a(L 
/]zfbf/ kbfy{ 10 b]lv 15 k|ltzt dfq k|of]u ug"{ kb{% . df%fsf] ljleGg hft tyf ;fO{h 
cg";f/ k]n]̂ , S|mDan jf w"nf] bfgf cfjZostf cg";f/ km/s km/s agfpg" kb{% h;n] ubf{ 
ljleGg ;fO{h cg";f/sf] df%fx?n] ;lhn} bfgf vfg ;S%g .  

  df%fsf] ljleGg cj:yfsf] nflu k|f]̂ Lgsf] dfqf klg km/s km/s x"g ;S% .  e"/f 
df%fsf] nflu 30−35% sf] k|f]̂ Lgo"Qm bfgf cfjZos kb{% . x"ls{g] df%fsf] nflu 25−30% 
sf] k|f]̂ Lgo"Qm bfgf cfjZos x"G% eg] hft cg";f/ dfpm df%fsf] nflu 28−35% sf] 
k|f]̂ Lgo"Qm bfgf cfjZos kb{% . 
 
tof/L bfgf e)*f/)f ug]{ t/LsfM tof/L bfgf e)*f/)f ug]{ t/LsfM tof/L bfgf e)*f/)f ug]{ t/LsfM tof/L bfgf e)*f/)f ug]{ t/LsfM     
 bfgfnfO{ /fd|f];+u e)*f/)f u/]/ /fVg" kb{% . /fd|f];+u Kofs gu/]df cfxf/fsf] u")f:t/ 
rf+*} lau|g hfg] ;Defjgf x"G% . ;"s]sf] bfgfdf ePsf le^fdLgx? rf+*} gi^ x"g] x"bf bfgfsf] 
/fd|f] u")f:t/ agfpg lgDg lnlvt a"+bfx?df ljz]if Wofg lbg" h?/L x"G% .  
1=   bfgf e)*f/)f ug]{ sf]&f ;kmf, ;"Vvf, kfgL gr"lxg] / xfjfbf/ x"g" kb{% . cf]l;nf] 

 &fp+ ePdf rf*} bfgfdf (";L kg{ ;S% / df%fnfO{ c;/ k"¥ofp% .  
2=   h"̂  jf Knfl:^ssf] af]/fdf /fv]sf] bfgf sf&sf] kmn]sdf ;"Vvf x"g] u/L /fVg" kb{% .  
3=   bfgf s"g lsl;dsf] xf] / s"g ldltdf tof/ u/]sf] xf] pNn]v u/L /fVg" kb{% .  
4= bfgfnfO{ l;w} ;'o{sf] k|sfz kg]{ :yfgdf /fVg" x"b}g .  
5= bfgf /fv]sf] af]/fnfO{ s"g} klg leQfdf %"g] u/L /fVg" x"b}g . 
6=  bfgf /fv]sf] :yfgdf d";f gl%g]{ u/L cfjZos Joj:yf ug"{ kb{% . d";faf^ ;w}+ bfgf 
 arfp+g" kb{% .               
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dfpm df5f Pj+ dT:o aLh Koflsª tyf 9'jfgL Aoj:yfkg 
>L k|df]b s'df/ l/hfn  

k|d'v dT:o ljsf; clws[t 
 

 df5f kfgL leq a:g] hLj ePsf]n] nuftf/ ?kdf Zjf; k|Zjf; s[ofsf] nflu 3'lnt 
clS;hgsf] cfjZostf kb{5 . kfgLdf 3'lnt clS;hgsf] dfqf nuftf/ Zjf; k|Zjf;sf] sf/0f 
36\b} hfG5 / 3'lnt clS;hg ;lsPdf df5fx? aFfRg ;Sb}gg\ . To;}n] dfpm tyf e'/f df5fx? Ps 
7fFp af6 csf]{ 7fFp n}hfg k|z:t 3'lnt clS;hg kfgLdf /xg] u/L ;fg'{ of 9'jfgL ug'{ kb{5 .  
df5fnfO{ glhs glhssf] kf]v/Lx?df Ps 7fFpaf6 csf]{ 7fFpdf ;fg{ TolQ sl7g x'Fb}g t/ 6f9f 6f9f 
9'jfgL ubf{ ljz]if ?kdf Joj:yfkg ug'{ kg]{ x'G5 . 
 dT:o kfngdf dfpm df5f Pj+ dT:o aLh 9'jfgL Ps cleGg kIf xf] . k|foM k|mfO{ tyf 
lkmË/lnª df5fx? Xofr/L Pj+ g;{/L kf]v/Lx? af6 pTkfbg kf]v/L;Dd 9'jfgL ug]{ ul/G5 eg] dfpm 
df5fx? k|hgg\sf nflu Xofr/L kl/;/ Pj+ 6f9f 6f9f;Dd klg 9'jfgL ug]{ ul/G5 . df5f 9'jfgL 
;dodf kfgLdf 3'lnt clS;hgsf] pknAwtfn] 9'jfgLnfO{ k|ToIf ?kdf k|efj kf/]sf] x'G5 . 
df5fnfO{ cfjZos clS;hgsf] dfqf !)) b]lv !!)) ld=u|f= k|lt s]=hL= k|lt 306f pknAw  
x'g'kb{5 . 9'jfgL ;dodf df5fsf] nflu clS;hgsf] cfjZos dfqf ljleGg s'/fx?df lge{/ /x]sf] 
x'G5 . d'VotofM df5fsf] hft, df5fsf] ;fO{h, df5fsf] cj:yf / cGo jftfj/0fLo kIfx?df 
clS;hgsf] dfqf lge{/ /xG5 . ;fwf/0ftof kfgLsf] tfkqmd a9]df clS;hgsf] vkt klg a9L  
x'G5 . 
 
9'jfgLdf dfpm df5f dg{ ;Sg] sf/0fx? M 
-s_ 9'jfgL ug]{ kfgLdf nuftf/ Zjf; k|Zjf;sf] sf/0fn] clS;hgsf] sdL x'g', 
-v_ df5fsf] dnd'q / hLpsf] lrKnf] j:t'x? 9'jfgL ul/Psf] kfgLdf ;8\g] k|s[ofdf cdf]lgof  
 Uof;sf] pT;h{g / clS;hgsf] a9L vkt x'gfn] clS;hgsf] sdL, 
-u_ kfgLdf Zjf; k|Zjf;sf] sf/0fn] sfj{g8fO{cS;fO{8sf] dfqf a9\g, 
-3_ /f]u nfu]sf] df5fx? 9'jfgL ul/Pdf emg sdhf]/, 
-ª_ 9'jfgL ;dodf rf]6 k6s nfUg' .  
 
dfpm df5f 9'jfgL Aoj:yfkg 
 ;'/lIft tl/sfaf6 k|mfO{, lkmË/lnª tyf dfpm df5f 9'jfgL ubf{ xfn b'O{ k|sf/sf tl/sfx? 
k|rngdf /x]sf 5g\ M 
-s_  5f]6f] b"/Lsf] nflu v'Nnf efF8f]df -Open System_ 
-v_  5f]6f] tyf nfdf] b"/Lsf] nflu aGb efF8f]df -Closed System_ 
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sl08;lgª tyf 9'jfgLsf] nflu tof/LM 
 Koflsª ug{' k"j{, olb nfdf] b"/L;Dd 9'jfgL ug{' 5 eg] 9'jfgL ul/g] dfpm tyf e'/f 
df5fnfO{ sl08;lgª ug{ h?/L x'G5 . sl08;lgª eGgfn] 9'jfgL ul/g]] df5fnfO{ l;d]G6 6\ofª\sLdf 
cyjf xfkfdf au]sf] :jR5 tyf ;kmf kfgLdf s]xL gv'jfO{ /fv]/ df5fn] vfPsf vfB kbfy{x? ;a} 
dnd'qsf ?kdf Tofu u/L k]6 vfnL u/fpg] s[ofnfO{ a'lemG5 . ;fy} o; s[ofn] df5fsf] z/L/sf] 
aflx/L efuaf6 pTkfbg x'g] lrKnf] kbfy{ klg ;a} lglisG5 / 9'jfgL ;dodf kfgLnfO{ b'lift x'g 
lbb}g . oL dnd'q, lrKnf] kbfy{ 9'jfgL ;fwgdf /xg uPdf /f;folgs kl/jt{g kZrft\ 9'jfgL 
ul/Psf] efF8f]df clS;hgsf] sdL x'g'sf ;fy} xfgLsf/s tTj cdf]gLofsf] pTkfbg x'g] ePsfn] 
o;nfO{ 9'jfgL cufj} x6fpbf /fd|f] x'G5 . 
 df5fsf] sl08;lgªsf nflu ljleGg k|sf/sf efF8fx?, sf7sf] 9'ª\u|f], gfO{ng g]6, / ljleGg 
k|sf/sf xfkfx? k|of]u ug]{ ul/G5 . o:t} sl08;lgªsf nflu Xofr/L leqsf] 6}+s klg k|of]u ug{ 
;lsG5 . 
 sfk{ df5fx?sf] sl08;lgª ug{sf nflu pko'Qm kfgLsf] tfkqmd @^ b]lv @();] x'g'  
kb{5 . slt ;do;Dd sl08;lgª ug]{ eGg] s'/f df5fsf] ;fO{hdf lge{/ /xG5 . ;fwf/0ftofM df5f 
e'/fx?sf] nflu sl08;lgª ug]{ cjlw ^ b]lv !@ 306f pko'Qm x'G5 . t/ ev{/} dfq Xofr ePsf] 
XoflRnª cyf{t\ :kgnfO{ sl08;lgª ug{ h?/L x'b}g eg], Xofr ePsf] &@ 306f kl5sf] XoflRnªnfO{ 
9'jfgL ug{' k"j{ ! b]lv @ 306f;Dd sl08;lgª ul/Pdf /fd|f] x'G5 . dfpm df5fnfO{ eg] $* 
306f;Dd sl08;lgª ug{' kb{5 . 
 
kfgLsf]  u'0f:t/ 
 lhp+bf] df5f 9'jfgL ubf{ 9'jfgL ul/g] kfgLsf] u'0f:t/nfO{ /fd|f];Fu Wofg k'¥ofpg'  
kb{5 . 9'jfgL ul/g] df5fsf] 3gTjnfO{ kfgLdf pknJw 3'lnt clS;hgsf] lji6f Pj+ Zn]idfaf6 
pTkGg x'g] ljiffQm kbfy{, h:t}M cdf]gLof / sfj{g8fO{cS;fO{8n] k|efj kf/]sf] x'G5 . 9'jfgL ul/g] 
kfgLdf pTkfbg x'g] oL b'O{ ljiffQm kbfy{x?nfO{ tfkqmd, lk=Pr=, df5fsf] 3gTj, 9'jfgL k"j{ ul/Psf] 
sl08;lgª / 9'jfgL b"/L / cjlwn] k|efljt u/L ;d:of pTkGg x'g hfG5 . 
 9'jfgLsf] nflu k|of]u ul/g] kfgL :jR5, ;kmf x'g' kb{5 . o;sf] nflu af]l/ªaf6 pknJw 
ePsf] kfgL ;aeGbf cg's'n dflgG5 . t/ o;/L k|of]u ul/g] af]l/ªsf] kfgLdf df5f /fVg' cufj} 
sfj{g8fO{cS;fO{8sf] dfqf sd u/fO{ 3'lnt clS;hgsf] dfqf a9fpg' kb{5 . af]l/ªsf] kfgLdf 
cfO{/g / cdf]lgofsf] dfqf Hofbf x'g ;Sg] x'Fbf s]xL ;fjwfgL ckgfpg' kg]{ x'g ;S5 . cfO{/gsf] 
dfqf w]/} ePdf s]xL a]/ kfgLdf clS;hg k|jfx u/L o;sf] c;/ sd ug{ ;lsG5 jf s]xL a]/ 
o;nfO{ lyu|g lbP/ ;d]t o;sf] c;/ sd u/fpg ;lsG5 . olb o; ljlwaf6 klg oL kbfy{x?nfO{ 
x6fpg ;lsPg eg] cGo e/kbf]{ >f]taf6 pknJw x'g] kfgL k|of]u ug'{ kb{5 . 
 9'jfgLsf] nflu kf]v/Lsf] kfgL pko'Qm dflgb}g, lsgsL kf]v/Lsf] kfgLdf n]p, z'Id hLj / 
sfj{lgs kbfy{x? kfO{g] x'Fbf logn] 9'jfgL ul/g] kfgLdf ePsf] clS;hgnfO{ pkof]u u/L kfgLdf 
3'lnt clS;hgsf] dfqf sd u/fpF5g\ / kfgLdf cdf]lgofsf] dfqf a9\g uO{ 9'jfgL ul/Psf] 
df5fnfO{ c;/ k'Ug hfG5 . ;fy} kf]v/Lsf] kfgLdf df5fdf nfUg] k/hLjL Pj+ hLjf0f' ;d]t kfO{g 
;Sg] x'Fbf o;nfO{ 9'jfgLsf] nflu pko'Qm dflgb}+g . 
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-s_ v'Nnf efF8f]df 9'jfgL 
 df5fe'/f 9'jfgL ug{sf nflu of] tl/sf k'/fgf] xf] . klxn] klxn] df6f]sf] x08Lx?df 
df5fe'/fx? 9'jfgL ug]{ k|rng /x]sf] lyof] eg] xfn @% b]lv $) ln6/ Ifdtfsf PNd'lgod tyf 
Knfli6ssf efF8fx? 9'jfgLdf k|of]u ug{ yflnPsf] 5 . oL efF8fx?df b'O{ ltxfO{ efu;Dd kfgL /fvL 
nueu !))) b]lv %))) ;Dd k|mfO{ e'/f -!@–!% ldnLld6/_ 9'jfgL :ynsf] b"/Lsf] cfwf/df 9'jfgL 
ug]{ ul/G5 . nfdf] b"/Ldf dfpm Pj+ e'/f df5fnfO{ v'Nnf d'v ePsf] efF8fx?df 9'jfgL ug{ ;lsG5 . 
t/ oL efF8fdf ePsf df5fx?nfO{ slt nfdf] ;do;Dd 9'jfgL ug]{ xf] To; cg';f/ lagf P/]6/ of 
P/]6/ ;lxt nuftf/ clS;hg lbP/ jf kfgL ;s'{n];g u/]/ 9'jfgL ug{ ;lsG5 . ljleGg k|sf/sf 
6«s, Eofgx?df kfgLsf 6\ofª\sLx? /flv nuftf/ kfgL rnfpb} cyjf clS;hg k|jfx u/L df5fsf 
e'/f tyf dfpm df5fx? 9'jfgL ug]{ ul/G5 . 

lrq !M 9'jfgLdf k|of]u ul/g] PNd'lgodsf efF8fx? 
 

 o;}u/L ljleGg Ifdtfsf lqkfn, Knfli6s Pj+ cGo ;fdu|Lx? ;fO{sn, 6«]S6/, df]6/ Eofg 
cflbdf /fv]/ klg 5f]6f] b"/L;Dd 9'jfgL ug]{ ul/G5 . glhs glhs Ps kf]v/Laf6 csf]{ kf]v/Ldf 
dfpm tyf e'/f df5f ;fbf{ xfkfdf ;kmf kfgL jf kf]v/Ls} kfgL /fv]/ ;d]t ;fg{ ;lsG5 . 
 
-v_ aGb efF8f]df 9'jfgL 
 dfpm df5f tyf df5fsf e'/fx? nfdf] b"/L;Dd 9'jfgL ug{sf nflu of] k4lt clt g} ;kmn 
b]lvPsf] 5 . o; k|sf/af6 dfpm tyf e'/f df5fx? 9'jfgL ubf{ ljleGg ;fO{hsf Knfli6s Aofu tyf 
cGo ;fwgx?df clS;hg e/L 9'jfgL ug]{ ul/G5 . o;/L k|of]u ul/g] Knfli6s Aofusf] cf}ift ;fO{h 

*)x^) ;]lG6dL6/ / df]6fO{ )=^ ldlnld6/ x'G5 . t/ clxn] cfP/ s]xL d'n'sx?df ljleGg k|sf/sf 
insulated container ePsf uf8Lx? e'/f tyf dfpm 9'jfgLdf k|of]u ug]{ ul/Psf] 5 . 
 ;fwf/0ftofM !% b]lv @) ln6/ Ifdtfsf Knfli6s Aofux?df clS;hg Kofs u/L xfjf 
gl5g]{ lx;fjn] dfpm tyf e'/f df5f 9'jfgLsf nflu k|of]u ug]{ ul/Psf] 5 . Pp6f Knfli6s Aofudf 
@%))) b]lv %)))) ;Dd XoflRnª / #))) b]lv %))) ;Dd k|mfO{ e'/f /fvL ;f] Aofudf % b]lv 
& ln6/ kfgL / !% b]lv @) ln6/ clS;hg /fv]/ 9'jfgL ul/G5 . oL Knfli6s Aofudf df5f /fvL 
clS;hg e/]/ AofunfO{ sf7, l6g tyf sfuhsf] 8Aafdf ;'/lIft ;fy /fVg' kb{5 . ;fy} oL Aofux? 
nfO{ 9'jfgL ;dodf #)) ;]G6Lu|]8 eGbf dflysf] tfkqmddf /fVg' x'b}g . To;}sf/0f @)) b]lv @*) 
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;]G6Lu|]8 tfkqmddf dfpm tyf e'/f df5fx? 9'jfgL ubf{ /fd|f] x\'G5 . Knfli6s Aofudf slt e'/f /fVg] 
eGg] s'/f df5f e'/fsf] ;fO{h Pj+ 9'jfgL ul/g] b"/Ldf lge{/ /xG5 . 
 
 
 
 
 
 
 
 
 

 
lrq @ df5f e'/f 9'jfgLsf nflu k|of]u ul/g] Knfli6s Aofux? 

 
 o;}u/L km'naf6 Xofr ePsf] &@ 306f kl5 !)) ln6/ kfgLdf ! nfv XoflRnª;Dd 9'jfgL 
ug{ ;lsG5 cyf{t @ 3gld6/ kfgLsf] 6\ofª\sLdf @) nfv XoflRnª 9'jfgL ug{ ;lsG5 . kfgLsf] 
tfkqmd a9\g glbg leh]sf] sk8f tyf cGo lr;f] agfO{ /fVg] kbfy{ k|of]u ug{' kb{5 .  
 Knfli6s Aofudf dfpm df5f 9'jfgL ubf{ 9'jfgL ug{ nfUg] ;do / df5fsf] ;fO{hsf] 
cfwf/df Pp6f Knfli6s Aofudf Ps cyjf b'O{ df5f /fVg ;lsG5 . olb &)–*) ;]lG6ld6/ nDafO{ 
/ $)–%) ;]lG6ld6/ Aof; ePsf] Knfli6s Aofudf !=%–@=) lsnf]u|fdsf] dfpm 9'jfgL ug{' 5 eg] @ 
uf]6f / $–^ lsnf]u|fdsf] dfpm 9'jfgL ug{' 5 eg] ! uf]6f dfq 9'jfgL ug{ ;lsG5 . 
 
tfnLsf–!M !^–!* ln6/sf] Knfli6s Aofudf !@ 306f;Ddsf] nflu e'/f 9'jfgL 

e'/fsf] ;fO{h -ldlnld6/_ e'/f /fVg ;lsg] ;+Vof 
:kg -!)_ #%,)))–%),))) 
k|mfO{ -@)–@%_ !,)))–!%)) 
lkmË/lnª -#%_ %))–*)) 
lkmË/lnª -$%_ #))–%)) 
lkmË/lnª -%%_ @))–@%) 
lkmË/lnª -^%_ !,))–!@% 
lkmË/lnª -&%_ &%–!)) 
lkmË/lnª -*%_ $)–%) 

 
9'jfgL ubf{ clS;hgsf] cfjZos dfqf 
 df5fnfO{ 9'jfgLsf] ;dodf clS;hgsf] sdL x'g' x'b}g . To;}n] 9'jfgL ug]{ :yn;Dd k'Ugsf 
nflu kof{Kt x'g] u/L clS;hg eg{' kb{5 . olb lagf P/];g v'Nnf efF8fdf 9'jfgL ul/Psf] 5 eg] 
;do ;dodf gofF kfgL km]b}{ ug{' kb{5 ;fy} df5fsf] ;+Vof klg sd /fVg' kb{5 . df5fsf] nflu 
cfjZos clS;hgsf] dfqf df5fsf] ;fO{h cg';f/ km/s km/s x'G5 . 
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tflnsf–@M kfgLsf] tfkqmd cg';f/ k|mfO{ tyf lkmË/lnª df5fn] vkt ug]{ clS;hgsf] dfqfM 

df5fsf] zf/Ll/s tf}n  
-u|fd_ 

clS;hgsf] vkt -ld=u|f=÷ls=u|f=÷306f_ 
tfkqmd -@@–@%);]=_ tfkqmd #));]= 

0.3  1230  2100  

0.4  1180  2000  

0.5  1150  1900  

1.0  1000  1700  

2.0  900  1500  
3.0  830  1400  

5.0  740  1250  

10.0  660  1100  

20.0  550  950  

30.0  530  900  

40.0  520  880  
50.0  500   850  

 
tflnsf–#M dfpm df5fn] vkt ug]{ clS;hgsf] dfqf 

df5fsf] zf/Ll/s tf}n  
-lsnf]u|fd_ 

clS;hgsf] vkt -ld=u|f=÷ls=u|f=÷306f_ 
tfkqmd -@@–@%);]=_ tfkqmd #));]= 

1  0.3  0.6  
2  0.5  1.2  

3  0.7  1.4  

4  0.9  1.8  

6  1.3  2.5  

8  1.6  3.2  

10  1.9  3.8  

 
dfpm df5f 9'jfgLdf /;fogsf] k|of]u 
 dfpm df5f nfO{ 9'jfgL ubf{ dfpm df5fx? pk|mg] ;fy} 9'jfgL ul/g] ;fwgdf 7f]SsLP/ 
rf]6k6s nfUg] ;Defjgf a9L x'G5 . Knfli6s Aofudf 9'jfgL ubf{ dfpm df5f w]/} rn]/ kv]6fx?n] 
Aofu g} k'm6fpg ;S5{, t;y{ 9'jfgL ubf{ dfpm df5f nfO{ a]xf]; agfP/ dfq 9'jfgL ug{' kb{5 . slt 
df5fx?nfO{ lr;f] kfgL -% b]lv !)) ;]=_ df 9'jfgL ubf{ lr;f] kfgLn] Tranquillizer sf] sfd ub{5, 
t/ Gofgf] kfgLsf df5fx?n] of] cj:yfsf] lr;f] nfdf] cjlw ;xg ;Sb}gg\ . df5fnfO{ a]xf]; 
agfpbf a]xf]; kfg]{ /:ffognfO{ kfgLdf 3f]n]/ To;df df5f /fvL df5fnfO{ a]xf]; agfOG5 . 
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 k|foM df5fnfO{ a]xf]; agfpgsf nflu % u|fd MS-222 k|lt !)) ln6/ kfgLdf k|of]u ug]{ 
ul/Psf] 5 . o;/L ha df5f k"0f{?kdf a]xf]; x'G5 !% b]lv @) ldg]6kl5 k'gM /;fog ld;fO{Psf] of] 
dfqfnfO{ qmdzM kftnf] agfpb} hfg' kb{5 . df5fsf] hft cg';f/ klg a]xf]; agfpg] /;fogsf] 
3'ngl;ntf lge{/ /xG5 . h:t}M sdg sfk{ tyf laux]8 sfk{ hftsf df5fsf] nflu k'gM ;f] 3f]ndf 
kfgL yKb} !M$)))) sf] 3f]n agfpg], u|f;sfk{ hftsf] df5fsf nflu !M%)))) / l;Ne/ sfk{sf] 
nflu !M!))))) agfO{ o;df df5f /fvL 9'jfgL ug{ ;lsG5 . 
 a]xf]; agfpg] cGo /;fogx?df 2-Phenoxy ethanol @% sf b/n] klg dfpm df5f 
9'jfgL ug]{ ;dodf k|of]u ug{ ;lsG5 . nfdf] b"/Ldf 9'jfgL ubf{ 9'jfgL ul/Psf] efF8f]df nuftf/ 
clS;hg lbO{ /xg' kb{5 / kfgLsf] tfkqmd @) b]lv @();]= x'g' kb{5 . 
 

dfpm Pj+ df5f e'/f 9'jfgLdf cjnDag ug{'kg]{ s'/fx?M  

• 9'jfgL ug{'eGbf !–@ lbg cufj} b]lv bfgf v'jfpg aGb ug{' kb{5 . 
• Koflsª ug{' eGbf cufj} ^–!@ 306f ;Dd dfpm Pj+ e'/f df5fnfO{ sl08;lgª ug{' kb{5 . 

• sl08;lgªsf nflu 6\o'j–j]nsf] kfgL, Snf]/Lg gePsf] wf/fsf] kfgL, ;kmf kf]v/Lsf] kfgL 
cyjf gbLsf] kfgL k|of]u ug{' kb{5 . 

• 9'jfgLsf] nflu :j:y df5f 5gf}6 ug{' kb{5 . 
• Knfli6s Aofudf clS;hg eg{' cufj} / el/;s] kZrft\ /fd|/L Knfli6s AofunfO{ st} lns 

5 ls elg r]shfFr ug{' kb{5 . 

• dfpm Pj+ e'/f df5f 9'jfgL ul/Psf] ;fdu|LnfO{ rsf]{ 3fd kg{ glbg afSnf] sk8f Pj+ af]/fn] 
5f]Kg' kb{5 . 

• 9'jfgL ;fwgnfO{ /f]Sg' k/]sf] v08df hlxn] klg 3fd gkg]{ u/L 5fofFdf /f]Sg' kb{5 . 
• olb jfo'd08nsf] tfkqmd a9L 5 eg] 9'jfgL ul/Psf] efF8f]df a]nf a]nfdf kfgLsf] kmf]xf]/f 

5b}{ kfgLsf] tfkqmd sd ug]{ k|of; ug{' kb{5 . 
• 9'jfgL kZrft\ dfpm Pj+ e'/f df5fnfO{ kf]v/Ldf 5f]8\bf Knfli6s Aofu tyf xl08nfO{ s]xL 

;do -!)–!% ldg]6_ kf]v/Lsf] kfgLdf To;} /fvL ;f] sf] tfkqmd / kf]v/Lsf] kfgLsf] 
tfkqmd a/fa/ agfpg' kb{5 / dfpm Pj+ e'/f df5fnfO{ lj:tf/} kf]v/Ldf 5f]8\g' kb{5 . 

 dfpm tyf e'/f df5fsf] 9'jfgL Ps ;+j]bgzLn sfo{ xf], o; sfo{nfO{ ;+rfng ubf{ pNn]lvt 
ljlw / ;fjwflgsf pkfox? clgjfo{?kdf cjnDjg u/]sf] x'g' kb{5 . To;af6 dfq xfdLn] dfpm 
df5fsf] 9'jfgL ;lhn} ug{ ;Sb5f}+ . 
 

;Gbe{ u|Gyx?M 
� s[lqd tyf k|fs[lts hnfzo dT:o zfvf, @)%%= lkm;l/h Dofg'on, s]Gb|Lo dT:o ejg, 

afnfh', sf7df8f+} . 
� National agriculture extension and research liaison services, 2001. Transporting fish for 

culture-extension bulletin no 151, fisheries series no. 6, Ahmadu bello university, Zaria 
� Padmanav Routray, Ramanand Mishra, Weimin Miao, 2012. Broodstock and Hatchery 

Management of Carps. FAO Book, XXX p, FAO, Rome 
� Western Orissa Rural Livelihoods Project , Better-Practice Guidelines (No. 14), Orissa 

Watershed Development Mission, Watershed Mission Complex, Siripur, Bhubaneswar, 
Orissa – www.worlp.com, www.orissawatershed.org 
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dT:o kfngsf nflu kfgLsf] pko'tm u'0f:t/  
                          >L lx/fnfn e';fn 

dT:o lj1 
 

 df5f hnr/ k|f0fL ePsfn] kfgL / To;sf] jl/kl/sf] jftfj/0f df5fnfO{ ;'xfpFbf] lsl;dsf] 
x'g' kb{5 . k|fs[lts hnfzox? h:t}M gbLgfnf, 3f]ntfn, kf]v/L / l;+lrt wfgv]t cflb cg]sf+} 
hnfzox?df /x]sf :yfgLo hftsf df5fx? ToxL k|fs[lts hnfzodf x's{g], a9g], cfkm\gf] j+z a[l¢ 
ug]{ u5{g . ToxfFsf] kfgLsf] u'0f ToxfF /xg] df5f tyf cGo hLjx?sf nflu pko'tm g} x'G5 . To:tf 
hnfzox?df  x'g] kfgLsf] u'0fsf] ;fgf] kl/jt{gn] tTsfn pgLx?df vf;} gsf/fTds c;/ kfb}{g, 
lsg eg] ToxfFF df5fsf] 3gTj lgs} sd x'g'sf ;fy} cGo hLjx?sf] ;d]t pkl:ylt k|fs[lts ?kn] 
;Gt'lnt x'G5  . 
 t/ dT:o kfng jf dT:o k|hgg\sf nflu dfpm df5fsf] Joj:yfkg / df5f e'/fsf] 
Joj:yfkg  ubf{, ;fgf] If]qdf w]/} df5f /flvg] / ;3g v]tLsf nflu y'k|} ck|fs[lts j:t'x?sf] ;d]t 
k|of]uaf6 kf]v/L÷hnfzodf kfgLsf] u'0f÷jftfj/0f s[lqd ?kdf kflnPsf df5fsf] cg's'n u/fpg] 
sf]l;; ul/G5 . o;/L ;[lht jftfj/0f÷kfgLsf] u'0fdf x'g] ;fgf]–ltgf] kl/jt{g jf tn–dflyn] klg  
df5fnfO{ 7"nf] k|efj kfg{ ;S5 . l;df eGbf clws jf Go"gtfn] x'g] o:tf kl/jt{gn] df5fdf Ps 
lsl;dsf] ;+s6 pTkGg ub{5 . csf]{ cy{df eGbf df5fsf] 7"nf] ;V+ofsf] d[To"n] b'3{6gf ;d]t 
lgDTofpg ;Sb5 . To;}n] k|To]s If0f kfgLsf] u'0f df5fsf] cflgjfgL, cfxf/ ljxf/ / cGo 
cfjZostf;Fu d]n vfg] u/L Joj:yfkg u/L /fVg' Joj;flos dT:o kfngdf ;+nUg Joj;foLx? jf 
;DalGwt lgsfosf] a'l¢dfgL 7x5{ . kfgLsf] ;d'lrt pkof]unfO{ c;/ kfg]{ kfgLsf ef}lts, 
/f;folgs / h}ljs u'0fx? dfq xfd|f] rf;f]sf ljifox? x'g\ . oL u'0fx?n] df5fsf] ljsf;, ;+/If0f / 
;Daw{gdf k|ToIf jf ck|ToIf ?kn] c;/ kfl//x]sf] x'G5 .  
 kfgLsf log} ef}lts, /f;folgs tyf h}ljs u'0fx?nfO{ kfgLsf] u'0f -Water Quality_  
elgG5 . 
 
dfly pNn]v ul/P h:t} df5f kfng tyf Joj:yfkgsf nflu cfjZos kfgLsf u'0fx?nfO{ lgDg 
cg';f/ j0f{g ug{ ;lsG5  Ù 
 -!_ ef}lts u'0f -Physical Qualities_ 
 -@_ /f;folgs u'0f -Chemical Qualities_ 
 -#_ h}ljs u'0f -Biological Qualities_ 
 
kfgLsf] ef}lts u'0fx? M 
kfgLsf d'Vo ef}lts u'0fx?Ù 
-s_ ;"o{sf] k|sfz -Sun  Light_ 
-v_ kfgLsf] tfkqmd -Water Temperature_ 
-3_ kf]v/Ldf kfgLsf] ulx/fO{ -Water Depth_  
-u_ kfgLsf] /ª -Water Color÷Turbidity_ 
-ª_ kfgLsf] jxfj -Water  Current_ 
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s= ;"o{sf] k|sfz -Sun  Light_ M 
 o; a|Xdf08df /x]sf x/]s hLjx?nfO{ cfkm\gf] b}lgs s[ofsnfkx?sf nflu zlQm -Energy_ 
sf] cfjZostf kb{5 . kfgLdf /x]sf x/]s hLjn] pkof]u ug]{ zlQmsf] d'n ;|f]t ;f}o{ zlQm xf]  . 
kfgL leq /xg] df5f klg o;sf] ckjfb leq kb}{g . dT:o kfngdf o;sf] cfkm\g} lsl;dsf] dxTj 
5 . kfgLdf /x]sf ;'Id jg:ktLx?n] ;"o{sf] k|sfznfO{, k|sfz ;+Zn]if0f -Photosynthesis_ 
k|s[ofaf6 ;f}o{ zltmnfO{ /f;folgs phf{ -Chemical Energy_ df kl/0ft u/L cfkm\gf] vfgf 
agfpF5 . o; k|sf/ ;f}o{ phf{ -Solar Engergy_ /f;folgs phf{df kl/jt{g x'g] k|s[ofaf6 ToxfF 
/x]sf ;a} hLjx?n] kfpg] cfxf/fsf] z'?jft x'g] ub{5 . /f;folgs efiffdf o;nfO{ lgDg adf]lhd 
JoQm ul/G5 . 
 
                                    ;"o{sf] k|sfz 
 

                         xl/ts0f           k|fs[lts cfxf/ 
 
 oxL vfgf agfpg] k|s[ofdf kfgL leq a:g] hLjx?sf] nflu rflxg] cfjZos k|f0fjfo'  
-clS;hg_ klg pTkfbg x'g] ub{5 . o;/L kfgLdf 3'lnt clS;hgsf] ck|ToIf ;|f]t klg ;"o{ g} xf] . 
o; k|sf/ ;f}o{ zlQm, bf]xf]/f] e"ldsf lgjf{x ub{5 . klxnf] cfxf/fsf] >[+vnfsf] z'?jft / csf]{ 
clS;hgsf] cfk"lt{df d2t . 
 

cfxf/fsf] >[+vnf tn lrqdf b]vfP cg';f/ rNb5 M 
 
 
 
 
 
 
 
 
 
 
 
 
 o;/L dT:o kfngdf ;f}o{ phf{sf] ckl/xfo{tfsf] k'li6 x'G5 . ctM kf]v/Ldf ;"o{sf] k|sfz 
laxfg b]lv ;"o{ gc:tfP;Dd kg{ lbg' kb{5 . o;df cj/f]w cfpg lbg' x'Fb}g . kf]v/Lsf] l8nsf] rf/} 
lt/ ;"o{sf] k|sfz 5]Sg] af]6 lj?jfx? eP x6fOlbg' kb{5 . 
 
 
 

C6H12O6 + 6O2 

 
6Co2 + 6H2O 

;'o{sf] k|sfz 

 

;"Id jg:ktL 
 

;"Id hLj 
 

lk+wdf /xg] hLj 

 

df%f 
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-v_ kfgLsf] tfkqmd -Water Temperature_ M 
 df5fsf] z/L/sf] tfkqmd ;f]xL kf]v/L÷hnfzosf] kfgLsf] tfkqmd cg';f/ 36g] a9\g]  
ub{5 . ct M kfgLsf] tfkqmd 36]sf] a]nf df5fsf] z/L/sf] tfkqmd 36g] ub{5 / a9]sf] a]nf 
z/L/sf] tfkqmd a9g] ub{5 .  of] k|s[of lj:tf/} e}/x]sf] 5 eg] df5fn] cfkm\gf] ;xg ;Sg] 
Ifdtf;Dd tfkqmd 36]df jf a9]df ;xg ;Sb5g\ . t/ of] kl/jt{g cs:dft ePdf / o;/L ePsf] 
tfkqmdsf] km/s $–%) ;]= a9L] jf 36L ePdf df5f dg{ klg ;Sb5g\ .  
 tfkqmdn] kfgL leqsf k|To]s /f;folgs tyf h}ljs k|s[ofnfO{ k|ToIf c;/ kfg]{ ub{5 . 
kf]v/Lsf] kfgLsf] tfkqmd a9\b} uPdf, ;fdfGotof o;/L a9g] k|To]s !)) ;]= df kf]v/Ldf x'g] 
h}ljs tyf /f;folgs k|s[ofx? bf]Aa/ ultn] x'g] ub{5g, h:tf] kfgLdf /x]sf hLjx?n] kfgLsf] 
tfkqmd @)) ;]= ePsf]df k|of]u ug]{ clS;hgsf] dfqf eGbf kfgLsf] tfkqmd #)) ;]= k'u]sf]df 
bf]Aa/ dfqfdf k|of]u ug]{ ub{5g\ . ;f]xL cg'?k /f;folgs k|s[ofx? klg bf]Aa/ ultn] x'g] ub{5  
-af]o8, !(*)_ . kfgLsf] tfkqmd 36]sf] a]nf df5fsf] z/L/sf] tfkqmd klg 36g u} ;du| zf/Ll/s 
s[ofsnfkx? -Metabolism_ 36g] ub{5g\ . o; cj:yfdf df5fsf] Zjf; k|Zjf; -Respiration_, 
vfgf vfg] -Food intake_, kfrg k|0ffnL -Digestive system_, a[l4 ljsf; -Growth_ / k|hgg\  
-Breeding_ h:tf s[ofsnfkx? 36\g] ub{5g\ . 
 Gofgf] kfgLdf a:g] sfk{ hftsf df5f kfgLsf] @%–#@) ;]=;Ddsf] tfkqmddf cTolws 
km:6fpg] ub{5g . sfk{ df5fsf kf]v/Lsf] kfgL !)) ;]= eGbf lr;f] ePdf df5fn] cfxf/f vfg aGb 
ub{5 / cTolws lr;f] ePdf dg{ klg yfN5g\ . o;/L g} kfgLsf] tfkqmd #@) ;]= eGbf klg a9\g 
yfn]df o;n] k|lts'n c;/ kfb{5 / c? tfkqmd a9\b} uPdf df5f dg{ yfN5 . To:t} lr;f]kfgLdf 
a:g] 6«fp6, ;x/, c;nf df5fx?sf] !)–!*) ;]= ;Ddsf] tfkqmddf /fdf] a[l4 / ljsf; x'G5 . 
 ;kmn k|hgg\sf] nflu eg] sfk{ df5fx? d£o] sdg sfk{nfO{ !(–@% l8=;]=, u|f; sfk{nfO{ / 
ljux]8 sfk{nfO{ @@–@& l8=;]=, l;Ne/ sfk{nfO{{ @$–@* l8=;]= / O{08Log d]h/ sfk{nfO{{ @%–#) 
l8=;]= kfgLsf] tfkqmd pko'Qm d.lgG5 . kfgLsf] tfkqmdf !) ;]=n] a[l4 ePdf km'n lbg] tyf lgrf]g]{ 
;do !–@ 306f l56f] x'g ;S5 eg] tfkqmdsf] tn dflyn] aRrf sf]/lng] ;dodf klg s]xL ;do 
cl3 / kl5 x'g ;Sb5 . To:t} lr;f] kfgLsf] 6«fp6 df5fsf] ;kmn k|hgg\sf nflu *–!$ l8=;]= 
kfgLsf] tfkqmd rflxG5 . 
 lr;f] kfgLsf] bfFhf]df Gofgf] kfgLsf] 3gTj sd x'g] ub{5 . To;}n] tftf] kfgL xn'sf] x'G5 / 
dflyNnf] ;txdf /xG5, h;n] ubf{ dflyNnf] ;txsf] kfgL w]/} tftf] e};Sbf klg tnsf] kfgL lr;f] 
g} /xg] ub{5 . o; k|sf/ kf]v/Lsf] kfgL tftf] ;tx / lr;f] ;txdf ljeflht x'g] cj:yfnfO{ yd{n 
:6«fl6lkms];g -Thermal Stratification_ elgG5 . dflysf] tftf] kfgLsf] efunfO{ OlklnDgLcg -
Epilimnion_ / tNnf] lr;f] efunfO{ xfOkf]lnDgLcg -Hypolimnion_ elgG5 . oL b'O{ txsf] 
aLrdf hxfF kfgLsf] tfkqmd cToGt lta| ?kdf abln/x]sf] x'G5 , pQm txnfO{ ydf]{SnfOg -
Thermocline_ elgG5 . o; cj:yfdf df5f cfk"mn] ?rfPsf] kfgLsf] txdf /xg] ub{5g\ . t/ df5f 
PSsf;L cflQP/ csf]{ txdf uPdf jf s'g} afx\o sf/0fn] -hfn tfGbf, w]/} hf]8n] xfjf rn]/ jf c? 
s'g} sf/0fn]_ tfkqmd kl/jt{g eO oL kfgLsf ;txx? ldl;g uPdf ldl;Psf] kfgLsf] tfkqmd %) 

;]= tn jf dfly ePsf] cj:yfdf df5fx? dg{ yfNbbg\ . o; lsl;dsf] ;d:of kf]v/L w]/} ulx/f] 
ePsf] cj:yfdf cfpg] ub{5 . ctM cgfjZos ?kdf kf]v/L ulx/f]  klg agfpg' x'Fb}g . 
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 kfgLsf] tfkqmdn] 3'nglzn clS;hg;Fu klg ulx/f] ;DaGw /fVb5 . kfgLsf] tfkqmd a9\b} 
hfFbf To; kfgLdf clS;hgsf] 3'nglzntf sd x'b} hfG5 . o; k|sf/ Gofgf] kfgLdf /xg] df5fx?sf 
nflu clS;hgsf] ;d:of lr;f] kfgLdf a:g] df5fsf t'ngfdf w]/} x'g] ub{5 . /f;folgs dnx? klg 
Gofgf] kfgLdf l56f] 3'Ng] / emf/kft lgoGq0f ug]{ cf}ifwLn] l56f] c;/ ub{5 . lr;f] tfkqmd ePsf] 
kfgLdf a:g dg k/fpg] df5fnfO{ eg] kfgLsf] tfkqmd %) ;]= b]lv tn / !*) ;]=eGbf dfly k'u]df 
k|lts'n c;/ kfb{5 . 
 
-u_ kf]v/Ldf kfgLsf] ulx/fO{ -Water Depth_ M 
 kfgLsf] ulx/fOn] kf]v/Lsf] pTkfbsTjnfO{ c;/ kfb{5 . ;dfg If]qkmn -Area_ ePsf 
hnfzosf] ulx/fO{ km/s ePdf ulx/f] hnfzosf] cfotg a9L x'g] ub{5 . o;n] ubf{ ToxfF h}ljs 
pTkfbgn] a9L 7fpF kfpg] ub{5 . cfjZos eGbf sd ulx/fO{ x'Fbf cfxf/f pTkfbg tyf r/0f If]q 
sd x'g], kfgL l5§} tfTg] u5{ eg] cfjZos eGbf a9L ulx/fO{ x'Fbf ;"o{sf] k|sfzsf] k|efj ;a} If]qdf 
k'Ug kfpb}g / cfxf/f pTkfbgdf c;/ kg'{sf ;fy} cGo ef}lts sfo{x? -dnbfgf lbg] ,hfn rnfpg] 
cflb sfo{x?_ df sl7gfO{ kb{5 . kf]v/Lsf] k|fs[lts cfxf/f pTkfbg x'g] If]qnfO{ o'kmf]l6shf]g -
Euphotic Zone_ elgG5 / ToxfF x'g] xl/of] kfgLnfO{ hLljt kfgL -Living Water_ elgG5 . o; 
If]q eGbf d'lg hxfF s'g} k|fs[lts cfxf/f pTkfbg x'Fb}g, To; If]qnfO{ cg'Tkfbs If]q -Dead zone_ 
elgG5 . of] cj:yf kf]v/Lsf] kfgL !=%–@=) dL6/ eGbf ulx/f] If]qdf x'g] ub{5 . To;}n] kf]v/L 
lgdf{0f ubf{ !=%–@=) dL6/ eGbf a9L kfgLsf] ulx/fO{ sfod x'g] u/L ulx/f] agfpg Joj;flos 
b[li6sf]0fn] kmfObfhgs x'Fb}g . t/ udL{ofddf kfgL tft]/ df5f dg]{ 8/ x'g] x'Fbf kf]v/Lsf] kfgLsf] 
ulx/fO{ !–!=% dL6/ eGbf sd x'g' x'Fb}g . 
 
-3_ kfgLsf] /ª -Water Color_÷wldnf]kg -Turbidity_ M 
 kfgLdf t}l/g] lsl;dsf lrhx?sf] pkl:yltn] kfgLdf ;"o{sf] k|sfz lx8\g] jf6f]df cj/f]w 
pTkGg x'g] ub{5 . o;n] ub{f kfgLsf] kf/blz{tf sd x'G5 jf w]/} tnsf j:t'x? b]lvb}gg . o;nfO{ 
kfgLsf] wldnf]kg elgG5 . kfgL wldnf] x'g'sf ljleGg sf/0fx? x'G5g\ Ù 
 c= h}ljs pkl:ylt -Planktonic turbidity_  
 cf= sfj{lgs t}l/g] j:t'x?sf] pkl:ylt -Vegetative suspension_ 
 O{=  df6f]sf s0fx?sf] pkl:ylt -Clay turbidity_ 
 
c= h}ljs pkl:ylt -Planktonic turbidity_  
 s'g} klg hnfzo s]xL lbg;Dd ;"o{sf] k|sfzdf v'Nnf /x]df ToxfF h}ljs k|s[of z'? x'g 
yfN5 . o; k|s[ofaf6 ToxfF pTkGg ePsf hLjx?sf] afx'Notf -Dominance_ n] pQm kfgLnfO{ 
cfkm\g} lsl;dsf] /ª k|bfg ub{5 . jg:ktLhGo hLjx?sf] afx'Notf ePsf] kfgLsf] /ª xl/of] x'G5 
eg] ;''Id k|f0fLhGo hLjx?sf] -Zooplankton_ afx'Notfdf kfgLsf]  /ª v}/f] x'G5 .  
 jg:ktLhGo hLjn] kfgLdf /x]sf csfj{lgs nj0f -Inorganic Salt_, sfj{g8fcS;fO8  
-Co2_, kfgL / ;"o{sf] k|sfzsf] d2tdf cfkm\gf] nflu vfgf agfpFb5 . ;'Id k|f0fLhGo hLj  
-Zooplankton_ x?n] oL kmfO6f]Knfª\s6gsf ;fy} ;–;fgf sfj{lgs s0fx?nfO{ cfkm\gf] cfxf/fsf] 
?kdf k|of]u ub{5g . JofS6]l/ofn] ;a} lsl;dsf d[t sfj{lgs j:t' pkof]u ug]{ ePsf]n] cfxf/fsf] 
>[+vnfdf Knfª\s6g -Plankton_ x?sf] lgs} dxTjk"0f{ :yfg x'G5 . oL k|fs[lts cfxf/fsf] k|lt OsfO{ 
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hnfzodf pTkfbg b/n] ;f]xL cg'?k df5fsf] k|lt OsfO{ pTkfbg b/nfO{ k|efj kfb{5 . To;}n] oL 
hLjx?sf] hlt w]/} pTkfbg x'G5, df5fsf] pTkfbg klg TotL w]/} x'Fb} hfg] ub{5 -:jLªun, 1938_ . 
 t/ Knfª\s6gsf] pTkfbg b/, kf]v/Ldf /x]sf] df5fn] pkof]u ug{] Knfª\s6gsf] b/ eGbf a9L 
ePdf, a9L x'g] Knfª\s6g kfgLsf] dflyNnf] ;txdf t}l/g yfNb5 . o; k|sf/ Ps afSnf] tx  
-Bloom_ sf] ?k lnO{ ;s]kl5 kfgL leq k|sfzsf] k|j]zdf cj/f]w NofpF5, h:n] ubf{ kfgL leq 
clS;hg pTkfbg x'g g;Sg] ;fy} /ftL oxL ;txdf ePsf] Knfª\s6gn] a9L clS;hgsf] pkof]u 
ug]{ x'Fbf kfgL leq clS;hgsf] dfqfdf lgs} sdL x'g]] ub{5 . ;txdf ePsf Knfª\s6gx?sf] PSsf;L 
d[To' -Planktonoic die off_ eO ;8\g uPdf emg c? clS;hg sd x'g] ;d:of hl6n x'g uO{ 
df5fsf] d[To' ;d]t x'g] ub{5 . ctM oL z'Id hLjx?sf] pTkfbg b/ / df5fn] pkof]u ug]{ b/df 
;Gt'ng sfod /fVg' kb{5 . o;sf] nflu kf]v/Ldf df5fsf] ;+Vof, hft / dnvfb lbg] sfd tf]lsP 
cg';f/ ug'{ kb{5 . 
 
cf= sfj{lgs t}l/g] j:t'x?sf] pkl:ylt -Vegetative suspension_ 
 w]/} kf]v/Lx?df ljleGg ;|f]tx?af6 cfpg] kfgLsf ;fy ;fy} kft, kltË/x? / cGo j:t'x? 
klg ;Fu} au]/ cfpg] ub{5g . o:tf j:t'x? -Humates_ x?n] ljleGg lsl;dsf] kbfy{  
-Extract_ kfgLdf 5f8\g] ub{5g\ / oL kbfy{ -Extract_ x?n] To; kfgLnfO{ Ps lsl;dsf] /ª k|bfg 
ub{5g\, h:n] ubf{ pQm kfgLsf] /ª uf9f lrof jf xnsf skmL /ªsf] jf o:t} j:t' cg';f/s} /ªsf] 
x'g] ub{5 . of] /ªn], df5fnfO{ k|ToIf c;/ gu/] klg, /ªn] ubf{ k|sfz kfgL leq hfg] k|s[ofdf 
cj/f]w cfO k|fs[lts cfxf/f pTkfbgdf x«f; NofpF5 . 
 cTolws dfqfdf jg:ktLhGo j:t'sf] pkl:ylt eP kfgLnfO{ clDno agfpFb5 / 
cNsflnlgl6 -Alkalinity_ 36fpFb5 . o; lsl;dsf] ;d:of ;dfwfg ug{ kfgLdf r'gfsf] k|of]u  
ug'{ kb{5 . 
 
O{= df6f]sf s0fx?sf] pkl:ylt -Clay turbidity_ 
 kf]v/Ldf af9Lsf] kfgL k;]df, clws lrD6\ofOnf] df6f]df kf]v/L lgdf{0f ePsf] cj:yfdf jf 
cGo s'g} sf/0faf6 kfgLdf df6f]sf s0fx?sf] cTolws pkl:ylt /x]df kfgL wldnf] b]lvG5 . o; 
k|sf/sf] cj:yfdf ;"o{sf] k|sfz kfgL leq l5g{ kfp+Fb}g . kmn:j?k k|fs[lts cfxf/fsf] pTkfbgdf 
sdL cfpF5 . k|ToIf ?kdf o;n] df5fnfO{ tTsfn s'g} k|efj gkf/] klg lb3{sfndf cfxf/fsf] 
pTkfbg, clS;hgsf] pTkfbg Pj+ k|hgg\ sfo{af6 lg:sg] df5fsf] c08fdf ;d]t gf]S;fg k'¥ofpF5 . 
 oL df6f]sf s0fx? C0ffTds ljB't rfh{o'Qm -Negatively Charged_ x'g] ePsf]n] Ps 
csf{n] cfk;df ljsif{0fsf sf/0fn] lkFwdf lyu|Lg -Settle_ lb+b}g / kfgL wldnf] e} /xG5 . o; 
cj:yfdf klg r'gf / k|fËfl/s dnsf] k|of]u ug'{ kb{5 . 
  
-ª_ kfgLsf] jxfj -Water Current_M 
      kfgLsf] jxfjn] dT:o k|hgg\df dfpm df5fsf] c08f;osf] ljsf;df lta|tf Nofpg'sf ;fy} 
h}ljs k|s[of -Metabolism_ a9fpg] / ;+lrt kf}li6s tTjx?nfO{ c08f;osf] ljsf;df k'¥ofpg 
d2t ug]{ ub{5 . c08f;osf] ljsf;sf ^ j6f txx? dWo] rf}yf] txdf k'u]kl5 To; kl5sf] 
ljsf;sf] ;sf/fTds kl/jt{g ug{df kfgLsf] jxfjn] 7"nf] d2t k'¥ofpF5 . 
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 kfgLsf] jxfjn] df5fsf] dl:tis -Brain_ sf] xfO{kf]y]nfd; -Hypothalamus_ nfO{ pQ]lht 
kf/L ToxfFaf6 No'l6gfOlhª l/lnlhª xdf]{g -LRH_ sf] pTkfbg ug]{ sfddf d2t ub{5 . ;f] LRH 
xdf]{gn] Hypothalamus nfO{ pQ]lht kf/L k|hgg\ c+u pQ]lht kfg]{ xdf]{g -Sex Stimulating 

Hormone_ pTkfbg ug]{ sfddf d2t ub{5 . To; kl5 dfpm df5fx? pQ]lht -Estrus_ eO k|hgg\ 
sfo{ ub{5g . 
 To;}n] dfpm df5f kflnPsf] kf]v/Ldf ;Dej ePdf jif{el/ g} ;do ;dodf gofF kfgL yKg], 
g;lsPdf sd;]sd k|hgg\ ;dosf] Ps dlxgf cufj} !–@ lbgsf]  cGt/fndf gofF kfgL yKg] u/]df 
dfpm df5fsf] c08f;osf] ljsf;df /fd|f] c;/ kb{5 . cGo hftsf df5fx?sf] t'ngfdf  kfgLsf] 
jxfjsf] k|efj u|f; sfk{ / efs'/f df5fdf a9L x'g] u/]sf] kfOPsf] 5 . 
 
kfgLsf] /f;folgs u'0fx? M 
 kf]v/Lsf] ;du| pTkfbg Ifdtf To;sf] kfgLdf pkl:yt cg]sf} /f;folgs u'0fx?sf] 
pknAwtfdf ;d]t lge{/ ub{5 . ljz]if dxTj /fVg] s]xL /f;folgs u'0fx?df Ù 
 s= kfgLdf 3'lnt clS;hg -DO_ 
 v= kfgLsf] clDnokgf -pH_ 
 u= kfgLdf 3'lnt sfj{g8fcS;fO8 -CO2_ 
 3= kfgLsf] s7f]/tf -Hardness_ 
 ª = kfgLsf] Iff/Lokgf -Alkalinity_  
 
s= kfgLdf 3'lnt clS;hg -Dissolved Oxygen_ 
 kfgLdf x'g] 3'lnt clS;hg df5f kfng Pj+ ljsf;sf nflu Ps cToGt ;+j]bgzLn u'0f 
dflgG5 . kfgL leq a:g] k|To]s hLjn] ;f; k]mg{sf nflu k|of]u ug]{ / kfgL leq x'g] clwsf+z 
/f;folgs tyf h}ljs k|s[of oxL clS;hgsf] pkl:yltdf x'g] ub{5g\ . 
 jfo'd08n clS;hgsf] Ps a[xb e08f/ eP klg o;af6 cToGt yf]/} dfqfdf clS;hg 
kfgLdf ldl;g] ub{5 . kfgLdf pknAw x'g] 3'lnt clS;hgs]f d'Vo ;|f]t kfgL leq /x]sf 
jg:ktLhGo hLjx?n] ;f}o{ zlQmnfO{ cfkm\gf] vfgf agfpg] k|s[ofdf k|of]u ubf{ pTkGg x'g] clS;hg 
g} xf] . 
 kfgLdf clS;hg 3'Ng] k|s[of / kfgLsf] tfkqmdsf] Ps cfk;df pN6f] ;DaGw 5 . clS;hg 
kfgLdf 3'Ng] k|s[of kfgLsf] tfkqmd a9\b} uPdf sd x'g] / kfgLsf] tfkqmd sd x'Fb} uPdf a9\g] 
ub{5 . To;}n] udL{ ofddf kf]v/Lsf] kfgLdf clS;hgsf] sdL x'g] ub{5 . kfgLsf] tfkqmd a9L 
ePsf] cj:yfdf df5fsf rokro s[ofx? tyf kfgL leq x'g] ;Dk"0f{ h}ljs tyf /f;folgs k|s[ofdf 
;d]t a9L clS;hg vky x'g] ub{5 . o;n] kfgLdf /x]sf] clS;hgsf] dfqfdf l56f] x«f; x'g] ub{5 . 
lbpF;f] clS;hgsf]  pTkfbgsf ;fy} vkt / /ftL clS;hgsf] pTkfbg g} gx'g] x'Fbf laxfg 3fd 
nfUg' eGbf cufl8;Dd clS;hgsf] pknAwtf cToGt Go"g /xg] ub{5 . kf]v/Ldf clS;hg sd 
ePsf] cj:yf k6s k6s bf]xf]l/g uPdf df5fsf] pTkfbgdf k|lts'n c;/ kb{5 / nfdf] cjlw;Dd 
/xg uPdf df5f dg{ ;Sb5g\ . 
 7"nf df5fx?nfO{ dfq geO{ sd clS;hgsf] tgfjn] ule{t km'n tyf e';'gf cj:yfsf 
df5fsf aRrfx?nfO{ ;d]t k|lts'n c;/ kfb{5 / e|'0fx?sf] d[To' x'g ;Sb5 . clS;hgsf] 
cfjZostf eGbf a9L dfqfn] df5fsf] e';'gf÷Xofrlnªdf slxn]sfFxL Gas Bubble /f]u 
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lgDTofp5 / h:n] pNn]Vo ;+Vofdf df5fsf aRrfx? dg]{ ub{5g / kl5 9';L tyf ls6f0f'sf] yk 
;+qmd0faf6 7"nf] ;+Vofdf e';'gf aRrfx? dg]{ u/]sf] kfOPsf] 5  . 
 tn b]vfP cg';f/ kfgLdf clS;hgsf] dfqf % ld=u|f÷ln6/ eGbf a9L ePdf /fd|f];Fu df5f 
km:6fpg  ;S5g\ . olb of] dfqf @.% b]lv $ ld=u|f÷ln6/sf] aLrdf nfdf] cjlw;Dd /xg uPdf 
df5fsf] a[l4 /f]lsg] / /f]u Aoflwsf] cfqmd0f a9L x'g] / df5fsf nflu 3fts x'g] ub{5 . 
 

;fgf df%f 
s]xL ;do 
;Dd dfq 
af+Rg] 

nfdf] cjlw 
;Dd /x]df 
df%f dg]{ 

df%f afFRg] / 
pTkfbs sd 

 

 

 

df%fsf] nflu 

0    0=3 1  2  3  4  5 cfjZos dfqf 

 o; k|sf/sf] cj:yfb]lv aRgsf nflu kf]v/Ldf kfgL  !=%–@.) ld6/ ulx/f] /fVg], kf]v/Lsf] 
kfgL xl/of] x'g] u/L dlnnf] agfpg], cfjZostf cg';f/ Pl/P6/ rnfpg] / a]nf a]nfdf ;kmf kfgL 
yKg] Joj:yf ldnfpg' kb{5 .  
v= kfgLsf] lk=Pr -pH_ 
 lk=Pr= kf]v/Lsf] kfgLsf] /f;folgs u'0fx? dWo] Ps dxTjk"0f{ u'0f xf] . kfgLsf] clDnokg 
cyjf Iff/Lokgsf] l:yltnfO{ kfgLsf] lk=Pr= elgG5 . lk=Pr=sf] :s]n ) b]lv !$ ;Ddsf] l;dfdf 
/xG5 / & n] Neutral point cyf{t :jfb /lxt kfgLnfO{ c+lst ub{5 . & eGbf sd lk=Pr=dfg x'Fbf 
kfgL cDnLo / a9L x'Fbf Iff/Lo x'G5 . 
 kfgLsf] lk=Pr= To; kfgLdf /x]s]f xfO8«f]hg cfogsf] concentration dfly lge{/ ub{5 . 
kfgLdf xfO8«f]hgsf] concentration a9\b} uP jf & eGbf d'lg lk=Pr=dfg ePdf clDno u'0fsf]  
a[l4 x'Fb} hfG5 . clDno kfgL df5f kfngsf] nflu xflgsf/s x'g] x'Fbf o; kIfdf a9L Wofg k'¥ofpg' 
k5{ .  
 k|fs[lts cj:yfdf kfgLsf] lk=Pr= sfj{g8fOcS;fO8sf] dfqf dfly lge{/ ub{5 . lsgsL of] 
clDnokg a9fpg] lrh xf] . kmfO6f]Knfª\s6g tyf cGo kfgLdf kfOg] jg:ktLn] kfgLdf /x]sf] 
sfj{g8fO{ cS;fO8nfO{ k|sfz ;+Zn]if0f -Photosynthesis_ s[ofdf k|of]u u/L 36fO{ lbg] x'Fbf lbpF;f] 
lt/ kfgLsf] lk=Pr= a9\g] ub{5 . t/ of] k|s[of /ftL gx'g] x'Fbf lk=Pr= 36\g hfG5 ;fy} pQm ;dodf 
jg:ktL, df5f tyf cGo hLjn] ;f; km]bf{ sfj{g8fO cS;fO8 Uof; yk lgsfNg] ePsf]n] /ftL 
lk=Pr= 36\g] ub{5 . 
 kfgLdf olb cNsflnlg6L sd 5 eg] laxfg pQm kfgLsf] lk=Pr= ^ b]lv &=% ;Dd dfgdf  

/xG5 . t/ Knfª\s6gsf] dfqf w]/} ePdf Photosynthesis n] ubf{ lbpF;f] eg] lk=Pr=!) ;Dd k'Ug 
;Sb5 . t/ kfgLsf] cNsflnlg6L olb w]/} 5 eg] lk=Pr=df o; lsl;dsf] 36a9 x'Fb}g / of] &=% sf] 
cf;kf;df g} /xG5 . ctM lk=Pr=sf] gfk  laxfg / ck/fGx lt/ lng' kb{5 . dT:o kfng tyf 
k|hgg\sf nflu pko'tm lk=Pr=dfg ^=%–*=% xf] . 
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d[To' sd a[l4 /fd|f] a[l4 sd a[l4 d[To' 

4 5 6 7 8 9 10 11  

         

kf]v/Lsf df5fdf lk=Pr -pH_ sf] c;/ 
 

u= kfgLdf 3'lnt sfj{g8fO{cS;fO8 
 of] Uof; :jf; k]mg]{ k|s[ofdf aGb5 . of] kfgLdf cTolws 3'ngzLn x'G5 . kfgLdf olb 
sfj{g8fOcS;fO8sf] dfqf w]/} 5 eg] klg df5fn] ;xg ;Sb5 . t/ % lk=lk=Pd= eGbf a9L ePsf] 
eg] ?rfp+b}g . ^) lk=lk=Pd= ;Dd 3'lnt sfj{g8fOcS;fO8 5 eg] klg df5f af+Rg  
;Sb5 . t/ pQm kfgLdf clS;hg eg] kof{Kt dfqfdf x'g' kb{5 . clS;hg sd ePdf a9L 3'lnt 
sfj{g8fOcS;fO8n] df5fsf] Zjf; k]mg]{ -Respiration_ k|s[ofdf cj/f]w pTkGg ub{5 . t/ cK7\of/f] 
s] 5 eg] sfj{g8fOcS;fO8 a9L ePsf] a]nfdf clS;hg sd x'g] ub{5, lsgeg] sfj{g8fOcS;fO8 
a9\g' eg]sf] kmf]6f];]Gy]l;; k|s[of gx'g' xf] . ctM o; lsl;dsf] pN6f] ;DaGwn] df5fnfO{ k|lts'n 
jftfj/0f tof/ u/L /x]sf] x'G5 . 
 sfj{g8fOcS;fO8 a9\gfn] lk=Pr= nfO{ 36fpg] sfo{ ul//x]sf] x'G5 . ctM kfgLsf] 
clDnokgdf a[l4 x'Fb} hfG5 . o; cj:yfdf c? sfj{g8fO cS;fO8 kfgLdf a9\b} hf+bf df5fnfO{ 
k|ToIf c;/ kg]{ ub{5 / kmf]6f];]Gy]l;; afx]s cGo hLjx?sf] k|s[ofaf6 sfj{g8fOcS;fO8 a9\g] 
ub{5 h'g s'/f sfj{g8fOcS;fO8sf] cycle af6 b]lvG5 . 
 sfj{g8fOcS;fO8 kfgLdf /xFbf tLg lsl;dsf] cj:yfdf /xg] ub{5 . Co2, HCO3 / Co3 
kfgLdf logsf] pkl:ylt kfgLsf] lk=Pr= dfly lge{/ ub{5 . lk=Pr= olb ^=% eGbf sd 5 eg] CO2 
sf] ?kdf g} kfgLdf /xG5 . ctM o; lsl;dsf] cj:yfdf CO2 kfgLdf c? 3'Ng g;Sg] ePsf]n] 
df5fsf] Zjf; k|s[ofaf6 lg:s]sf] of Uof; kfgLdf hfg g;ls df5fsf] z/L/ leq g} /xg yfNb5 . 
o; cj:yfdf df5fnfO{ Zjf; k]mg{ ufx«f] x'G5 . o; lsl;dsf] cj:yfdf w]/} nfdf] ;do;Dd /xL 
/x]df df5f dg{ yfNb5g\ sfj{g8fOcS;fO8sf sf/0f kfgLsf] lk=Pr= sxLn] klg $=% eGbf tn 
cf]n{g kfp+b}g . 

(Co2 +, H2 O) = H2CO3  = H 
++

HCO3 - HCO3  = H
++

 Co3) 
 

3= kfgLsf] s7f]/tf -Hardness_ 
 kfgL d'naf6 lg:s]/ df6f] 9'Ëf, r§fg cflb dfly au]/ hfFbf ToxfF /x]sf ljleGg 
kbfy{x?nfO{ 3'lnt cj:yfdf aufP/ n}hfg] ub{5 . o;} qmddf kfgLdf nj0fx?sf] pkl:yltn] 
kfgLnfO{ s7f]/ -Hard_ agfpF5 . oL nj0fx?sf] dfqfn] To; kfgLsf] s7f]/tf lgwf{/0f ub{5 . d'Vo 
?kdf @ wgfb]zo'Qm wft'sf c0f'sf] -SoflN;od Ca

++, DofUg]l;od Mg
++_ pkl:yltnfO{ SoflN;od 

sfjf]{g]6 -CaCo3_ sf] ;dt'No -Equivalent_ dfqfdf gfFlkG5 / oxL gfFkn] pQm kfgLsf] s7f]/tf 
ldnLu|fd÷ln6/df JoQm  ul/G5 . dT:o kfngsf nflu @) b]lv #)) ldnLu|fd÷ln6/ ;Ddsf] 
kfgLsf] s7f]/tfnfO{ pko'Qm dflgPsf] 5 -af]o8, !(*!_ . sd s7f]/tf ePsf] kfgLsf] bfFhf]df a9L 
s7f]/ kfgL dT:o kfngsf nflu pko'tm x'g] ub{5 . 
 kfgLdf /x]sf oL nj0fx?n] df5fsf] z/L/df xf8 / sTnfsf] ljsf;sf ;fy} df5fsf nflu 
kfgLdf pTkfbg x'g] k|fs[lts cfxf/fsf] ljsf;df ;d]t dxTjk"0f{ e"ldsf lgjf{x ub{5g . kfgLdf 
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s7f]/tf sd 5 eg] !% s]=hL=k|lt s¶fsf b/n] r'gsf] k|of]u u/]df dT:o kfngsf nflu cfjZos 
s7f]/tf Nofpg ;lsG5 . 
 
ª= kfgLsf] Iff/Lokgf -Alkalinity_ 
 kfgLnfO{ s7f]/ agfpg] nj0fx? sfjf]{g]6 / afO{sfjf]{g]6 tTjx?sf] pkl:yltn] ubf{ kfgLnfO{ 
Iff/Lo -Alkaline_ agfpF5 . To;}n] kfgLsf] s7f]/tf / Iff/Lotf w]/} h;f] ;dfg x'g] ub{5g\ . 
kfgLdf /x]sf] Iff/Lotfn] kfgLnfO{ clDno x'g glbg] x'Fbf df5fnfO{ km:6fpg] jftfj/0f agfpg 
;xof]u  
ub{5 . kfgLsf] Iff/Lotfn] k|hgg\ sfo{df ule{t km'nsf] ljsf;, c08faf6 aRrf lg:sg] sfo{ Pj+ 
ev{/ lgl:sPsf aRrfx?sf] afRg] b/df d'Vo e"ldsf v]Nb5 . df5fsf] a[l¢ / ljsf;df Iff/Lotfsf] 
Pp6f nfdf] cGt/ -@) –#)) lk=lk=Pd=_ n] s'g} vf;} gsf/fTds k|efj gkf/] klg k|hgg\ sfo{sf 
nflu pko'tm Iff/Lotf !%)–@)) lk=lk=Pd= x'g' kb{5 . Iff/Lotf a9L x'bf ule{t km'n leqsf] 
Embryo cl3Nnf] cj:yfdf hfg g;ls km'n leq} t'lxG5 . 
 
#= kfgLsf] h}ljs u'0fx? 
 kf]v/Lsf] kfgLdf ljleGg lsl;dsf hLjx?sf] pkl:yltdf h}ljs lqmofx? rln/x]sf x'G5g\ . 
tL dWo] z'Id jg:ktLhGo hLjx? -Phyto–plankton_ k|f/lDes pTkfbstf{ x'g eg] z'Id k|f0fLhGo 
hLjx? -Zoo–plankton_ k|f/lDes pkef]Qmfx? x'g\ . kf]v/Ldf ;'Id jg:ktLsf] kof{Kt pkl:ylt 
clgjfo{ 5, h;n] ubf{ kf]v/Ldf hLjx?sf] cfxf/f rqmsf] ;'?jft x'g'sf ;fy} df5f nufot cGo 
hnLo hLjx?nfO{ k|sfz ;+Zn]if0f s[ofåf/f clS;hg k|fKt x'G5 . xl/of]÷hLljt kfgL -Living 

Water_ hxfF z'Id jg:ktLhGo hLjx?sf] afx'Notf x'G5, ToxfF df5fsf cfxf/fx? h:t}M dl;gf] n]p 
, dl;gf ls/fx?, u8\of}nf, cflbsf] ljsf; eO{ kfgL leqsf] clGtd pkef]tmf M df5fsf] pTkfbg 
a[l¢df ;xof]u k'Ub5 . k|fs[lts cfxf/fsf] ;fOh, lsl;d / ;+Vof df5fn] vfg ;Sg] vfnsf] 5 eg] 
To;n] df5f a9\gdf d2t k'¥ofpF5 eg] k|fs[lts cfxf/f / hnLo hLjx? 7"nf] / cg'Tkfbs ePsf] 
cj:yfdf kfgLsf] u'0f:t/nfO{ x|f; ug'{sf] ;fy} df5f pTkfbgdf gsf/fTds c;/ kb{5 . 
 

h}ljs u'0fx? jflG5t :t/ 
s= 7"nf hnLo jg:ktL cg'kl:yt 
v= kmfO6f]Knfª\\s6g -n]p_   Affx'Notf 
u= h'Knfª\\s6g 7Ls} dfqf 
3= lxnf]÷ n]bf] #) ;]=dL= eGbf sd 

 

 ;do ;dodf kfgLsf] u'0f:t/ yfxf kfO{ /fVbf pTkfbg ;fdfu|Lsf] plrt pkof]u x'g uO{ 
pTkfbsTj a[l4 x'gfsf ;fy]} nfut vr{df ;d]t s6f}tL ug{ ;lsG5 . csf]{lt/ kfgLsf] u'0f:t/ 
Joj:yfkgdf nfk/jfxL x'g uof] eg] 7"nf] ;+Vofdf gf]S;fg x'g ;Sb5 , lsgsL kfgLsf] v/faLn] 
s]xL ;do leq} ;Dk"0f{ df5fx? dg{ ;S5g\ jf xfd|f] nlIft sfo{qmd w/f;foL x'g k'Ub5 . kfgLsf] 
u'0f:t/df oy]i7 Wofg gk'¥ofpg] u/]sf]n] g}  xfd|f] b]zdf /f]uaf6 eGbf kfgLsf] u'0f:t/sf] v/faLn] 
df5fdf a9L gf]S;fg x'g] u/]sf] cg'dfg ul/Psf] 5 . 
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;Gbe{ u|Gy 
� dT:o kfng >[+vnf !%, /fli6«o k|fs[lts tyf s[lqd  hnfzo dT:o ljsf; sfo{qmd, 

s]Gb|Lo dT:o ejg, afnfh', . 

� dT:o kfng >[+vnf !&, /fli6«o k|fs[lts tyf s[lqd  hnfzo dT:o ljsf; sfo{qmd, 
s]Gb|Lo dT:o ejg, afnfh', . 

� Brood Stock and Hatchery Management of Carps,FAO Fisheries Technical 

Paper, 2013, Routray Padmanav,Mishra Ramanand,and    Miao Wemin. 

� kf]v/Ldf df5f kfng, k|fljlws k'l:tsf, Agriculture Nutrition Extention 

Project,Publisher MWorldFish 
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rfOlgh sfk{ dfpm df5fx?sf] Joj:yfkg 
>L dfwj axfb'/ kGy 

dT:o lj1 
 

e"ldsfM 
 rfO{lgh sfk{ ;d"xdf l;Ne/ sfk{, u|f; sfk{ / laux]8 sfk{ kb{5g\ . oL sfk{ hfltsf] 
df5fx?sf] cfoft lj=;= @)@% b]lv @)#@ ;fn;Dd, ef/t, x+u]/L / hfkfgaf6 ePsf] xf] . df5f 
cfoft ePsf] s]xL jif{ leq k|fs[lts -sdgsfk{_ / cGonfO{ s[lqd tl/sfaf6 k|hgg\\ u/fP/ e'/f 
pTkfbg / s[ifsx?df ljt/0fsf] sfo{ ul/Psf] xf] . oL rfO{lgh sfk{ df5fx? t/fO{ / dWo kxf8L 
lhNnfx?df /fd|f] l;t km:6fpg] x'Fbf dT:o kfngdf k|d'v :yfg cf]u6]sf] 5 .  
 oL rf/ hftsf df5fx? rfF8} a9\g] /  kf]v/Ldf pTkfbg x'g] jg:ktL jf k|f0fLhGo ;'Id 
lhjf0f' jf s[lqd cfxf/f, 3fF; cflb vfP/ x's{g ;Sg] c? hft;Fu ldn]/ a:g ;Sg], w]/} 3gTjdf 
;d]t kfNg ;lsg], lr;f] / Gofgf] kfgLdf afFRg ;Sg], s[lqd / k|fs[lts tl/sfaf6 k|hgg\ ug{ 
;lsg], Pp6f dfpmaf6 w]/} e'/f pTkfbg ug'{sf ;fy} w]/} tl/sfaf6 dT:o kfng ug{ ;lsG5 .  
pko'Qm u'0fx?n] ubf{ oL hftsf df5fx? w]/} b]zx?df k|d'vtfsf ;fy dT:o kfng e} /fv]sf] 5 .  
 oL df5fx? g]kfndf lelqPsf] sl/a $) jif{ e};s]sf] 5 . oL df5fx?sf] k|hgg\ glhssf 
kl/jf/df ul/g] x'Fbf / dfpm Joj:yfkg ;d]t sdhf]/ ePsf] x'Fbf df5fsf] hftLo u'0fdf x|f; cfPsf] 
s'/f k|ltlsnf] kf]yL dfpaf6 #%))) eGbf sd k|mfO{ e'/f / vfg] df5f sl/a #–$ 6g k|lt x]S6/ 
pTkfbg ePsf] b]lvG5 . t;y{ of] n]vdf rfO{lgh sfk{ df5fsf] Joj:yfkgnfO{ ;an agfpg 
ckgfpg' kg]{ ljlw af/] 5f]6s/Ldf JofVof ul/Psf] 5 .  

 
!= dfpm df5f Joj:yfkgdf q'6LM 
 g]kfndf k|foM dfpm df5fnfO{ ;fg} b]lv 5'§} kf]v/Ldf /fv]/ kfNg] rng  5}g . dfpmsf] 
k|hgg\ kl5 rfO{lgh sfk{ dfpmnfO{ of t klxn]sf] dfpm kf]v/Ldf jf cGo s'g} pTkfbg kf]v/Ldf 
5fl8G5 . k|hgg\ kl5 dfpm df5fx?nfO{ ljz]if ?kdf tof/ u/L dlnnf] kf]v/Ldf 5f8\g] / /fd|f] bfgf 
lbg] rng sd} b]lvG5 . oL ;a sf/0fx?n] ubf{ x/]s ;fn gofF dfpm km]/L /fVg' kg]{, sd tf}nsf] 
dfpmaf6 k|hgg\ sfo{ ug'{kg]{ / cfjZostf eGbf sDtLdf bf]Aa/ dfpm /fVg' kg,]{ a9L kf]v/L rflxg] 
/ dfpm df5f Joj:yfkgdf a9L vr{ ;d]t nfUg] b]lvG5 . ha ls rLgdf !)–!% s]=hL= dfpmaf6 
w]/} jif{;Dd e'/f pTkfbg ug]{ rng 5 . Pp6f dfpmaf6 g]kfn eGbf sDtLdf tLg bf]Aa/ eGbf a9L 
df5f e'/f pTkfbg   x'G5 . o;sf] nflu z'? b]lvg} eljiosf] dfpmnfO{ ulx/f] / dlnnf] kf]v/Ldf 
pko'Qm u'0f:t/sf] bfgf v'jfP/ kflnG5 / k|fs[lts tl/sfaf6 k|hgg\ u/fpFbf dfpm df5f dg]{ 
;Defjgf w]/} sd /xG5 .  

 
@= dfpm df5f Joj:yfkgM 
 z'? b]lvg dfpm df5fsf] Joj:yfkg /fd|f] ug{ h?/L x'G5 . h;n] ubf{ dfpm kf]yLaf6 w]/} 
;+Vofdf :j:y e'/f pTkfbg ug{ ;lsG5 . o;sf] nflu a'Fbfut ?kdf ;'wf/sf nflu s]xL ;'emfj k]z 
ul/Psf] 5 . 
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@=!= dfpm kf]v/Lsf] ;fOh / kfgLsf] Joj:yfkgM  
dfpm df5fsf] kf]v/Lsf] ;fOh cfoftsf/sf] / If]qkmn )=% x]= eGbf sd ;fOhsf] -!) 

/f]kgL eGbf sd_ /fd|f]  dflgG5 . kf]v/Ldf sDtLdf $=% lkm6 b]lv % lkm6;Dd kfgL /fVg h?/L 
x'G5 . rf/ lkm6 eGbf sd kfgL ePsf] dfpm kf]v/Ldf k|hgg\ ;dodf kfgLsf] tfkqmd a9\g] ePsf]n] 
;a} dfpm Ps}rf]6L kl/kSj x'g], kf]yL dfpmsf] km'n cf+lzs ?kdf dfq kl/kSj x'g,] kf]yL df5fsf] 
kf7]3/sf] åf/ -e]G6_ aflx/ lg:sg] / dfpm df5f k|hgg\ ug{ g;Sg] / k]6 leq km'n ;'Sb} hfg]  
b]lvG5 .  
 dfpm kf]v/Ldf emf/kft x'g'x'Gg, kf]v/Lsf] l8ndf kft emg]{ jf 5fFof lbg] ?v /fVg' x'Gg . 
dfpm kf]v/Lx? sfof{no jf Xofr/L glhs lgdf{0f ug'{k5{ . ;fy} dfpm df5f d"Nojfg j:t' ePsf]n], 
cf]t, df5f vfg] r/f jf rf]/af6 arfpFg lbpF;f] / /ftL ;d]t lgu/fgLdf /fVg' k5{ . kmfNu'0f 
dlxgfb]lv x/]s xKtf sDtLdf !)Ü dfpm kf]v/Ldf kfgL yKg] / ;f]xL dfqfdf lgsf;sf] Joj:yf ubf{ 
dfpm df5fdf km'nsf] a[l4df d2t u5{ / ;dodf k|hgg\ u/fpg ;lsG5 .  
 
@=@= kfgLsf] u'0f:t/M 
 dfpm kf]v/Ldf /flvg] kfgL ;kmf clS;hg o'Qm x'g h?/L 5 . l8kj]n af]l/Ësf] kfgL /fd|f] 
x'G5, t/ gbLsf] kfgL /fVbf h+unL df5faf6 / wldnf] kfgLaf6 arfpg :6f]g lkmN6/ /fVg pko'Qm 
x'G5 . dfpm kf]v/Lsf] kfgLsf] tfkqmd !*–#@ l8=;]= af6 df5fdf k|hgg\ z'? x'G5 . dfpm kf]v/Lsf] 
kfgLsf] /;folgs u'0fx? lgDgcg';f/ tflnsf ! df k|:t't ul/Psf] 5 . 
 

tflnsf g+= ! 

dfpm kf]v/Lsf] kfgLsf] /f;folgs u'0f:t/ 

qm=;= kfgLsf] u'0f u'0f:t/ -lk=lk=Pd_ 
1 3'lnt clS;hg (O2) % eGbf a9L 
2 3'lnt sfa{g8fO{cS;fO{8 (Co2) @) eGbf sd 
3 lk=Pr (pH) ^=%–(=) 
4 ;Dk"0f{ clDnokgf  %)–@)) 
5 ;Dk"0f{ s8fkgf %)–@)) 
6 Pdf]lgof -NH3 / NH2) )=)@ eGbf sd 
7 xfO{8«f]hg ;NkmfO{8        -H2S) % eGbf sd 

 
@=#= s[lqd tyf k|fs[lts cfx/fsf] Joj:yfM 
 rfO{lgh sfk{x?df vfg]afgL km/s km/s x'G5 . df5fsf] vfg]afgL cg';f/ kf]v/Ldf s[lqd 
tyf k|fs[lts cfx/fsf] Joj:yf lgoldt ?kdf ug{ h?/L x'G5 . dfpmnfO{ cfxf/f sd eof] eg] 
km'nsf] ljsf; 9Lnf jf sd x'G5 t/ cfjZostf eGbf w]/} cfxf/f eof] eg] cfxf/fn] kfgLnfO{ b'lift 
kfg{ ;S5 / df5f dg{ ;S5 . dfpm df5fsf] cfxf/f af/] ;+lIfKt ljj/0f tflnsf g+= @ df k]z 
ul/Psf] 5 .  
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tflnsf g+= @ 

rfO{lgh dfpm df5fsf] cfxf/fsf k|sf/ 

qm=;+= dfpm df5fsf] lsl;d cfxf/fsf] k|sf/ 

! l;Ne/ sfk{ 

 

kfgLsf] dfly ;txdf efudf r/0f ug]{, 
d'Vo ?kdf jg:ktLTohGo ;'Id lhjf0f', 
xl/of] n]pm jf cNuL vfG5 . 

@ laux]8 sfk{ 

 

kf]v/Lsf] dWoefudf ljr/0f ug]{, d'Vo 
cfxf/df k|fl0fhGo z'Id lhjf0f' -*)–
*%Ü_ / jg:ktLo hGo ;'Id lhjf0f' -
!%–@)Ü_ ;d]t vfG5 . 

# u|f; sfk{ 

 

kf]v/Lsf] ;a} efudf ljr/0f ug{], kfgL 
leq jf hldgsf] emf/kft jf 3fF; vfg 
;S5, s]/f jf pv', t/sf/Lsf kftsf 
cnfjf bfgf klg vfG5 .  

 oL df5fsf tLg rf/ O{Gr ;fOh eGbf ;fgf] cj:yf, k|f0fL hGo ;'Id lhjf0f' w]/} vfG5g\ 
eg] s]xL 7"nf] x'gf;fy ltgLx?n] cfˆgf] hftLo u'0f cg';f/ cfxf/f vfg yfN5g\ .  



 

 
51 

 

 
-lrq –!_ 

 
k|f0fLhGo ;'Id hLjf0f' 

-lrq –@_ 
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@=$  df5fsf] bfgfM  
 ldl>t tl/sfaf6 dfpm df5f /fVbf sdg sfk{ df5fsf] nflu bfgf lx;fa ul/G5 t/ u|f; 
sfk{sf cnfjf l;Ne/ / laux]8n] kfgLdf ldl>t÷3'lnt ePsf] bfgf 5fg]/ vfG5 . t;y{ sdg 
sfk{sf] nflu lx;fa u/]sf] bfgfsf] dfqfdf !%–@)Ü bfgf yk ug'{k5{ .  
 
@=% df5fsf] bfgf agfpg] kbfy{x?M 
 wfgsf] 9'6f] -/fO{; j|fg_, ux'F jf ds}sf] lk7f], e6df;sf] rf]s8÷lk7f], cfn; jf tf]/Lsf] 
lkgf, df5fsf] l;b|f÷w'nf] -lkm; ldn_ / ldg/n / le6fldgsf] w'nf] cflb /fv]/, @%–#)Ü k|f]l6g 
ePsf] df5fsf] bfgf agfpg ;lsG5 . pk/f]Qm j:t'x?af6 bfgf agfpFbf lkm; ldn÷df5f sl/a &Ü, 
lkgf @)Ü / ldg/n / le6fldgsf] w'nf]  @Ü bfgfdf /fVg h?/L x'G5 / To;sf] cnfjf afFsL &!Ü 
efu c? kbfy{ ld;fP/ dfpm df5fsf] bfgf tof/ ug{ ;lsG5 . t/fO{df %)Ü /fO; j|fg / %)Ü 
lkgfnfO{ ldnfP/ bfgf k|of]u ubf{ dfpm / vfg] df5f pTkfbgdf /fd|f] glthf kfOPsf] 5 .  
 
@=^ dn k|of]uM 
 dfpm kf]v/Ldf ljleGg lsl;dsf /;folgs dn / k|f+ufl/s dn h:t} uf]a/dn, sDkf]i6, 
s'v'/fsf] ;'nL, a+u'/sf] dn / afof]Uof;sf] :n/L k|of]u ug{ ;lsG5 . oL dnx? k|of]u ubf{ kf]v/Ldf 
jg:ktLo / k|f0fLhGo ;'Id lhjf0f' h:tf kf]lifnf k|fs[lts cfxf/fx? pTkfbg x'G5 . h;n] ubf{ 
df5fsf] /fd|f] a[l4 x'G5 . r'gf / dn -/f;folgs jf k|f+ufl/s_ slt k|of]u ug]{ af/] tflnsf g+= $ df 
k]z ul/Psf] 5 .  

 
tflnsf g+= # 

r'gf / dnsf] lsl;d / k|of]u 

qm=;= r'gf÷dnsf] lsl;d k|of]u kl/df0f -lsnf]_ 
! r'gf !%÷s¶f -@# /f]kgL_ kf]v/L tof/ ubf{ 
@ uf]a/ dn -kfs]sf]_ jf sDkf]i6 dn  
@–! kf]v/L tof/ ubf{  !))÷s¶f -!%)÷/f]kgL_ 
@–@ x/]s !% lbgdf !)÷s¶f -!%÷/f]kgL_ 
# o'l/of  
#–! z'?df kf]v/L tof/ ubf{ $÷s¶f -^÷/f]kgL_ 
#–@ x/]s xKtf )=^÷ s¶f -!÷/f]kgL_ 
$ l8=P=kL=  
$–! z'?df kf]v/L tof/ ubf{ #÷s¶f -$=%÷/f]kgL_ 
$–@ x/]s xKtf )=%÷s¶f -)=&%÷/f]kgL_ 
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b|i6JoM 
!= uf]a/ / sDkf]i6 dnnfO{ kf]v/Lsf] ljleGg efudf kfgLsf] 5]pdf y'kf/]/ klg /fv] x'G5 . 

cyjf k|f+ufl/sdnsf] emf]n agfP/ lgoldt ?kdf kf]v/Ldf 5ls{g ;lsG5 .  
@= /;folgs dnnfO{ kfgLdf 3f]n]/ 5s{g' k5{ .  
#= jfof]Uof;sf] :n/L tof/L cj:yfsf] dn ePsf]n] kfgLdf k|of]u ubf{ dfpm df5fn] ;Lwf 

k|of]u u5{ eg] k|f0fLhGo ;'Id lhjf0f'af6 ;Lwf k|of]u x'Fbf, hLjf0f'sf] a[l4 rf8} x'G5 / ;f]xL 
cg'?k dfpm df5fsf] klg /fd|f] a[l4 x'G5 . sd ulx/f] ePsf] kf]v/Ldf k|f+ufl/s dnsf] emf]n 
k|of]u ubf{ kfgLsf] /f;folgs u'0f a/fa/ r]s ug{ h?/L x'G5 .  

$= ufO{–e}+;Lsf] uf]a/ / d'q b'a}nfO{ l;d]G6sf] vf8ndf lgoldt hDdf ug]{ / pQm emf]nnfO{ 
kf]v/Lsf] ;fOh cg';f/ lgoldt ?kdf kf]v/Ldf k|of]u ubf{, kfgL dlnnf] x'g] / dfpm 
df5fsf] /fd|f] a[l4 x'G5 .  

 
#= dfpm df5fsf] :6lsªM 
 dfpm kf]v/Ldf pTkfbg x'g] ljleGg lsl;dsf] k|fs[lts cfxf/fnfO{ ;b'kof]u u/L dfpmsf] 
plrt Joj:yfkg ug{ tn tflnsf g+= $ df :6lsª b/ k]z ul/Psf] 5 .  

tflnsf g+= $ 
dfpm df5fsf] hft / :6lsª b/ 

qm=;= df5fsf hft :6lsª Ü s}lkmot 
! sdg sfk{ #% ;j{eIfL df5f . 
@ l;Ne/ sfk{ $) jg:ktLohGo  ;'Id hLjf0f', n]pm cflb .  
# laux]8 sfk{ !% k|f0fLhGo ;'Id hLjf0f' cflb . 
$ u|f; sfk{ !) kfgL leqsf emf/kft, 3fF; / bfgf cflb .  

b|i6JoM ;a} hftsf dfpm df5f ;/b/, !–# lsnf] ;fOh ;Ddsf] 5 eg] !)))–!@)) j6f k|ltx]S6/ 
;Dd dfpm kf]v/Ldf :6s ug{ pko'Qm x'G5 . t/ sdg sfk{ df5fnfO{ k|hgg\ u/fpg' eGbf klxn] 
a]Un} kf]v/Lx?df /fVg' k5{ .  
 
rLgdf dfpm df5f :6lsª af/] Ps hfgsf/L  

� dfpm kf]v/Lsf] ;fOh –^–* s¶f, 
� kf]v/L ulx/f]– $=%–%=) lkm6, 
� dfpm :6lsª -;a}hft_– &%–!)) lsnf] k|lt s¶f, 
� l;Ne/ sfk{nfO{ d'Vo df5f dfg]/ :6s o;/L ul/G5 .  

l;Ne/ sfk{– !@) ls– &)Ü 
laux]8 sfk{– @% ls– !%Ü 
u|f;sfk{– @% ls– !%Ü 
        !&) ls–  !))Ü 

� dfpmsf] :6lsª cg'kft efn]–kf]yL -!M! jf !M!=%_ 
 o:t} u/L laux]8 jf u|f; sfk{nfO{ d'Vo df5f dfg]/ :6lsª ul/G5 eg] dfpm df5fsf] a[l4 
/fd|f] x'G5 .  



 

 
54 

 

$= dfpm df5fsf] Joj:yfkgdf Wofg lbg'kg]{ s'/fx?M 
� df3 dlxgfdf sdg sfk{ df5fsf] efn] kf]yLnfO{ a]Unf a]Un} dfpm kf]v/Ldf /flvG5 .  
� l;Ne/, u|f; / laux]8 sfk{ df5fx?sf Ps} ;dodf k|hgg\sf]] nflu tof/ gx'g] x'Fbf ;se/ 

oL hftx?nfO{ a]Unf a]Un} dfpm kf]v/Lx?df d'Vo :6lsª df5f h:t} l;Ne/, laux]8 jf 
u|f; sfk{nfO{ ljrf/ u/]/ :6s ug'{ h?/L x'G5 . ;f] ul/Pg / Pp6} 7"nf] kf]v/Ldf dfpm 
df5f :6s ubf{ / k|hgg\sf] nflu dfpm df5f ;dfTbf c? hftsf df5fnfO{ rf]6 nfUg], 
kf]yL dfpm df5f 8/fpg], plk|mg] x'Fbf, ljsl;t x'g nfu]sf] km'nsf] a[l4df g/fd|f] c;/ k5{ . 
sd kfgL ePsf] dfpm kf]v/Ldf kfgLsf] tfkqmdaf6 gsf/fTds c;/n] ;d]t dfpmsf] km'n 
rfF8} kl/kSj x'g,] kf7]3/ -e]G6_ aflx/ lg:sg], dfpmn] cf+lzs km'n 5f8\g] / k|hgg\ ;dodf 
dfpm df5f dg]{ cflb ;Defjgf a9L x'G5 .  

� dfpm df5fnfO{ lgoldt kf}li6s cfxf/f lbg] / dlnnf] kfgLdf x'sf{pg] xf]  eg] u|f;, l;Ne/ 
/ laux]8 dfpmx? k|foM !%÷@) lbgsf] km/sdf k|hgg\sf] nflu tof/ x'G5 . of] ;donfO{ 
;b'kof]u u/L k|hgg\ u/L xfNg' k5{ . To;sf] nflu e'/f pTkfbgsf] nIo cg'?k OGs'j];g 
6}+s / g;{/L kf]v/Lx? x'g' h?/L x'G5 .  

� kmfNu'0f dlxgfaf6 x/]s xKtf dfpm kf]v/Ldf sl/a !)Ü kfgL yKg' k5{ / ;f]xL kl/df0fdf 
kfgLsf] lgsf; ubf{ dfpm df5fdf km'nsf] a[l4 /fd|f] x'g] / ;dodf dfpm k|hgg\ of]Uo x'g] / 
u'0f:t/ o'Qm a9L km'n pTkfbg ug{df ;d]t d2t lbG5 .  

� jiff{ l;hgdf a/fa/ kfgL kg]{ x'Fbf kf]v/Ldf x'g] df5fsf] k|fs[lts cfxf/f kftlng], df5fn] 
sd bfgf kfpg], kfgLsf] u'0f:t/ ;d]t km/s x'g] x'Fbf lgoldt ?kdf kfgLsf] hfFr  
ug'{ k5{ . ;fy} afbn nfu]sf] / xfjf hf]8n] au]sf] lbgx?df kf]v/Lsf] lkFwsf] sd clS;hg 
ePsf] kfgL dfly ;txdf cfpFbf dfpm df5fx? Ps} /ftdf dg{ ;S5 . t;y{  
o:tf] cj:yfdf ljz]if lgu/fgL /fVb} kfgLsf] clS;hg r]s ug'{ k5{ . cfjZos k/] kfgL 
yKg' k5{ .  

� dfpm Joj:yfkg /fd|f] l;t ePsf] 5 eg] u|f;, l;Ne/ / laux]8 df5fnfO{ klg k|fs[lts 
tl/sfaf6 k|hgg\ u/fpg ;lsG5 . kf]yLaf6 km'n lgrf]g{ h?/L 5}g . o;f] ubf{ ()Ü eGbf 
a9L dfpmx?nfO{ arfpg ;lsG5 . of] k|s[ofsf] nflu kf]yL df5fn] km'n 5f8\g' cfwf 306f 
cufl8af6 la|l8ª 6}+sdf a]nf a]nfdf kfgLsf] axfjnfO{ t]h ubf{ dfpm df5f pQ]lht eP/ 
k|fs[lts ?kdf efn] kf]yLn] k|hgg\ u5{g\ / sl/a ()Ü eGbf a9L dfpm dg{af6 hf]ufpg 
;lsG5 .  

� k|hgg\ sfo{ k'/f eP kl5 dfpmx?nfO{ Ps lbgsf] nflu Xofr/Ldf /fv]/ ljz]if ?kdf tof/ 
ePsf] dlnnf] kf]v/Ldf ;fg'{ k5{ . oL df5fx? sl/a @ dlxgf kl5 km]/L k|hgg\sf] nflu 
tof/ x'G5 .  

� dfpmx?nfO{ kf]lifnf] s[lqd bfgf ;d]t v'jfpg' k5{ . k|hgg\ ubf{ dfpm df5fnfO{ rf]6k6s 
nfu]sf] 5 eg] df5fsf] ;fOh cg';f/ PlG6jfof]l6s OGh]S;g lbg h?/L  x'G5 .  
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%= eljiosf nflu dfpm df5fsf] tof/LM 
 x/]s dT:o Xofr/Ln] e'/f cj:yf b]lv g} rfF8} x's{g] u/]sf] -;'6/ e'/f_ e'/fnfO{ 5gf}6 u/L 
a]Un} kf]v/Ldf eljiosf] dfpmsf] ?kdf /fd|f] Joj:yfkg u/L x'sfpg' k5{ .  
 rfln; jif{ klxn] cfoft ePsf] rfO{lgh sfk{ df5fdf jif}{lkR5] glhssf] gft]bf/ dfpmaf6 
k|hgg\ u/fpFbf lglZrt ?kdf j+zfg'ut u'0fdf x|f; kfOPsf] 5 . t;y{ s]xL jif{ la/fP/ 6f9fsf] 
dT:o Xofr/Laf6 efn] jf kf]yL Ps csf{ l;t ;f6f;f6 u/L k|hgg\ u/fpFbf hftLo u'0fsf] x|f;  
-Inbreeding_ nfO{ /f]Sg ;lsG5 . k|hgg\ ubf{ l;Ne/ / laux]8sf] qm; ;d]t ul/Psf] kfOG5 . 
o:tf x|fO{lj|8sf] a[l4 /fd|f] x'G5 t/ dfpm df5fsf] ?kdf /fVg ldNb}g . e'/f ljt/0f ubf{ 
Xofr/Lx?af6 s[ifsx?nfO{ o;af/] hfgsf/L u/fpg h?/L x'G5 .  
 pNn]lvt k|ljlw ckgfP/ df5fsf] Joj:yfkg u/L k|hgg\ ug'{ /fd|f] x'G5 .  

 
;Gbe{ u|Gyx? 

� dT:o kfng >[v+nf–$ . 

� dT:o kfng k|fljlw –;+ufnf] . 

� k|m]; jf6/ lkm; kf}08 sNr/ P08 d]g]hd]G6, c HjfO{G6 lk; sk;{ VITA klAns]zg . 

� P]lnd]G6/L ufO{8 6' lkm; sNr/ O{g g]kfn, Pkm=P= cf] af6 k|sflzt n]vs 8f=O{= j]gf/f]ljr 

� s[ifs pkof]uL kf]v/Ldf dT:okfng k'l:tsf -dfGo'o'n_ @)%$, g]lkm; >[+vnf–! 

� 6«[]lgË d}g'cn O{G6u|]6]8 lkm; kmfld{u O{g rfO{gf, l/hgn ln8 ;]G6/ O{g rfO{gf, pmzL, 

rfO{gf, ;]K6]Da/ !(*% gfsf÷l6cf/÷*%÷!! 
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df5fsf] ljo{nfO{ cNksflng / bL3{sflng e08f/0f 
>L efujt k|;fb 

dT:o lj1 
 

 efn] df5fsf] dnåf/sf] glhsdf ljo{ c+u jf Kjfn x'G5 h;af6 ljo{ lgl:sG5 . df5fsf] 
ljo{nfO{ cFu|]hLdf ldN6 (milt) eGg] rng 5 . g]kfndf klg ldN6 zAbs} a9L k|of]u  
x'G5 . ldN6 ;]tf] /ªsf] afSnf] emf]n kbfy{ x'G5 . k|foM h;f] df5fdf k|hgg\ ;dodf kf]yLn] kfgLdf 
km'n 5f8\b5 eg] ;Fu;Fu} ePsf] efn]n] kfgLd} ldN6 5f8\b5 . o;/L kf]yL / efn] df5fx?n] ;Fu;Fu} 
kfgLdf 5f8]sf] km'n / ldN6 Ps csf{;Fu ldl;P/ lg;]rg (fertilization) lqmof ;DkGg x'G5 . 
o;/L lg;]rg ePsf km'naf6 aRrf lgl:sG5 . kfgLsf] ;Dks{df gcfpFbf;Dd ldN6df /x]sf 
z'qmsL6 (sperm) lgl:qmo x'G5g\ / kfgLsf] ;Dks{df cfpg] lalQs} ;lqmo eO a9Ldf Ps ldg]6 
;Dd dfq hLljt /xg ;S5g\ . t/ j}1flgs tl/sf cg';f/ lr;f]df e08f/0f ubf{ nfdf] ;do;Dd 
ldN6nfO{ e08f/0f u/L cfjZos k/]sf] ;dodf k|of]u ug{ ;lsG5 .  
 
df5fsf] ldN6nfO{ b'O{ lsl;dn] e08f/0f ug{ ;lsG5 M 
!= cNksflng e08f/0f 
@= bL3{sflng e08f/0f  
 

sfk{ df5fsf] ldN6sf] cNksflng e08f/0f 
 sfk{ df5fsf] ldN6nfO{ a/km ePsf] ydf]{sf]n -:6fO/f]kmf]d_ aS;df jf /]lk|mh/]6/df $ l8u|L 
;]lN;o;df !–@ lbgsf] nflu e08f/0f ug{ ;lsG5 -Routray, 2013_ . n]vsaf6 ;g\ @)!) df 
If]lqo s[lif cg';Gwfg s]Gb|, t/x/f, ;'g;/Ldf ul/Psf] /x'sf] ldN6sf] cNksflng e08f/0f u/L $ 
3G6fkl5 s[lqd lg;]rg -artificial fertilization_ df k|of]u ubf{ (%Ü kml6{ln6L kfOPsf] lyof] eg] 
dT:o ljsf; s]Gb| hgsk'/df !@ 3G6fsf] cNksflng e08f/0fkl5 k|of]u ubf{ ^%Ü kml6{ln6L 
kfOPsf] lyof] . o; tl/sfaf6 ldN6nfO{ e08f/0f ubf{ s'g hftsf] df5fsf] ldN6 a9Ldf stL 
;do;Dd e08f/0f u/L k5L k|of]u ug{ ;lsG5 eGg] s'/fsf] cg';Gwfg u/L lgSof}{n ug{ cfjZos 5 
. sfk{ df5fsf] ldN6nfO{ sDtLdf !@ 3G6f;Dd e08f/0f ug{sf] nflu lgDg adf]lhdsf] ljlw k|of]u 
ug{ ;lsG5 M 

• cfjZos df5f, ;fdu|L / cGo OSjLkd]G6x? M  

− :6fO/f]kmf]d aS; M ! yfg 
− a/km M cfO{; aS;sf] tLg rf}yfO{ el/g ;Sg] 
− @%)–%)) ld=ln= ;fO{hsf] l;;fsf] las/x? 

− ldN6 PS;6]G8/ ;No'zg 
− /fd|f] lasf]{ ePsf] %) ld=ln= ;fO{hsf Knl:6s jf l;;f efonx? 
− g/d vfnsf] s6g tf}lnof 

− l6:o' k]k/ 
− /fd|f] u'0f:t/sf] ldN6 pTkfbg ug{ ;Sg] kl/kSj dfpm df5f 
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• ldN6 ;+sng tyf cNksflng e08f/0fsf] ;do M h'g df5fsf] ldN6 ;+sng / e08f/0f ug'{ 
5 Tof] df5fsf] d'Vo k|hgg\ ;dodf kf]yLaf6 km'n l:6«lkª ug]{ cg'dflgt ;do eGbf a9Ldf 
!@–!* 3G6f cuf8L efn] df5faf6 ldN6 ;+sng u/L e08f/0f ug'{ k5{ . of] ljlwåf/f ldN6 
;+sng / e08f/0f u/]sf] !@–!* 3G6fleq Tof] ldN6nfO{ k|of]u ubf{ /fd|f] kml6{ln6L k|ltzt 
k|fKt x'G5 . 

• ldN6 PS;6]G8/ ;No'zg -Modified Extender-C_ tof/ ug]{ ljlw M 
− 100 ml distilled water df NaCl-750 mg + KCl-70 mg + CaCl2-20 mg + 

NaHCO3-20 mg + D-glucose-10 mg 3f]Ng] . 

− o;/L agfOPsf] PS;6]G8/nfO{ $) ;]= df e08f/0f ug]{ . 
• ldN6 ;+sng tyf cNksflng e08f/0f ljlw M  

− /fd|f] ldN6 pTkfbg ug{ ;Sg] kl/kSj efn] df5f kf]v/Laf6 ;'/lIft ;fy Xofr/Lsf] 
6\ofÍdf Nofpg] . olb Xofr/Lb]lv 6f9f lkmN8d} ldN6 ;+sng ug'{ kg]{ cj:yf eP 
hnfzod} xfkf lkm6 u/L kl/kSj efn] dfpm df5f ;+sng ug]{ . 

− 6\ofÍ jf xfkfdf ;+slnt efn] df5fnfO{ l;kmfl/; ul/Psf] dfqfdf xfdf]{gsf] 
OGh]Szg nufpg] . 

− l:6«lkªsf] ePkl5 efn]nfO{ kfgLaf6 aflx/ lgsfnL To;sf] z/L/af6 tf}lnofn] kfgL 
k'5\g] . 

− tf}lnofn] kfgL k'5]kl5 efn]nfO{ l:6«lkª u/L ldN6 lgsfNg] . o;/L lgsflnPsf] 
ldN6sf] z'?sf s]xL yf]kf -h;df kfgL / kmf]x/ ldl;Psf] x'g ;S5 ._ aflx/ kmfNg] 
/ ;kmf tyf /fd|f] ldN6nfO{ las/df ;+sng ug]{ . 

− ;+sngkl5 ldN6 ePsf] las/nfO{ cNo'ldgd ˆjfonn] 5f]kL cfO;aS;÷ 
:6fO/f]kmf]d aS;÷/]lk|mh/]6/df /fvL ldN6sf] tfkqmd $) ;]= df emg{ lbg] . 

− $) ;]= tfkqmd ePsf] k|lt ldlnln6/ ldN6df @ ldlnln6/ ;dfg tfkqmd ePsf] 
PS;6]G8/ /fd|/L ld;fpg] / lasf]{ ePsf] ;kmf / ;'Vvf lzzLdf /fvL lasf]{ aGb 
u/L km]/L $) ;]= tfkqmddf e08f/0f ug]{ . 

− o;/L e08f/0f ul/Psf] ldN6nfO{ s[lqd k|hgg\ u/fpg] 7fpFdf NofO{ !@–!* 3G6f 
leq k|of]u ug]{ . 

• cNksflng e08fl/t ldN6sf] k|of]u ljlw M 
− df5fsf] km'ndf ld;fpg' eGbf klxn] $) ;]= df e08f/0f ul/Psf] ldN6 ePsf] 

lzzLnfO{ lr;f]af6 lems]/ s]xL a]/;Dd sf]7fsf] tfkqmddf /fVg] . ldN6sf] tfkqmd 
/ kf]yL df5fnfO{ /flvPsf] kfgLsf] tfkqmd a/fa/ ePkl5 dfq ldN6 / km'nnfO{ 
ld;fpg' k5{ cGoyf lr;f] tftf]sf] km/sn] z'qmsL6 / km'nnfO{ Iflt k'Ug] ;Defjgf 
x'G5 . 

− km'n / ldN6nfO{ ld;fP/ lg;]rg u/fPkl5 lg;]lrt km'nnfO{ %–!) k6s;Dd 
kfgLn] kvfNg] / To;kl5 OGs'a]zg 6\ofÍ÷hf/df ;fg]{ . 
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bL3{sflng e08f/0f 
 sfk{ / cGo df5fx?sf] ldN6sf] bL3{sflng e08f/0f qmfof]lk|he]{zg (cryopreservation) 
tl/sfaf6 ug{ ;lsG5 . o;/L e08f/0f ul/Psf] ldN6nfO{ cfjZostf k/]sf] ;dodf ;DalGwt 
df5fx?sf] k|hgg\ sfo{df k|of]u ug{ ;lsG5 . of] n]vsf] o; efudf sfk{ df5fsf] ldN6sf] 
qmfof]lk|he]{;gsf] tl/sf pNn]v ul/Psf] 5 . 

• ldN6 ;+sng tyf u'0f:t/ k/LIf0f M 

− ldN6 lbg ;Sg] :j:Yo / kl/kSj efn] df5fnfO{ kf]v/Laf6 5gf}6 u/L Xofr/Ldf 
Nofpg] / cfjZostf cg';f/ l;kmfl/; ul/Psf] 8f]hdf xfdf]{gsf] OGh]Szg  
nufpg] . efn]af6 a9L ldN6 ;+sng ug{sf] nflu xfdf]{gsf] OGh]Szg nufpg'  
kb{5 . cGoyf efn]af6 yf]/} ldN6 pTkfbg x'G5 . 

− xfdf]{gsf] OGh]Szg nufPsf] sl/a #–$ 3G6fdf efn]nfO{ l:6«lkª u/L /]lk|mh/]6/ jf 
cfO;aS;df /fvL lr;f] kfl/Psf] :6]l/nfOH8 u|]h'P6]8 ;]G6«Lˆo"h 6\o"a (sterilized 

graduated centrifuge tube) df ldN6 ;+sng u/L /]lk|mh/]6/df $) ;]= 
tfkqmddf /fvL lr;f] kfg]{ . 

− o;/L /]lk|mh/]6/df /flvPsf] ldN6sf] :kd]{6f]lqm6 EofNo' (spermatocrit value), 
:kd{ sfpG6 (sperm count) / :kd{ df]6Lln6L (sperm motility) hfFr u/]/ 
ldN6sf] u'0f:t/ qmof]lk|he]{zgsf] nflu 7Ls 5 ls 5}g\ eGg] s'/f kQf nufpg' 
kb{5 . ldN6sf] u'0f:t/ hfFr ubf{ tL hfFrx?÷EofNo'x? sDtLdf qmdzM &), @)–
$@ s/f]8 :kd{ k|lt ldlnln6/ / $± x'g' cfjZos 5 . 

− ldN6sf] u'0f:t/ hfFRg] tl/sf l;Sgsf] nflu ;f] ;DaGwL 5'6} ljz]if tflnd lng 
cfjZos k5{ . 

• ldN6 8fOn'PG6 tof/ ug]{ ljlw M 
− ldN6nfO{ qmfof]lk|he]{zg ug'{ eGbf cufl8 o;df 8fOn'PG6 ld;fO{ kftnf] agfOG5 . 
− PS;6]G8/ / qmfof]k|f]6]S6]G6sf] ld;fP/ agfOPsf] 3f]nnfO{ 8fOn'PG6 elgG5 . 

− sfk{ ldN6 qmfof]lk|he]{zg ug{sf] nflu PS;6]G8/–;L sf] k|of]u ubf{ /fd|f] kml6{ln6L 
k|fKt x'G5 . !)) ldlnln6/ 8an l8l:6N8 jf6/ -double distilled water_ df 
NaCl 750 mg + KCl 20 mg + CaCl2 20 mg + NaHCO3 20 mg /fd|f] 3f]n]/ 
PS6]G8/–;L tof/ ul/G5 . 

− 8fOldyfOn ;Nkmf]S;fO8 -dimethyl sulfoxide, DMSO_ !% ldlnln6/ / 
PS;6]G8/–;L ^% ldlnln6/ ld;fO{ 8fOn'PG6 tof/ ug]{ . o;/L tof/ ul/Psf] 
8fOn'PG6nfO{ $) ;]= df /fvL lr;f] kfg]{ . 

• ldN6df 8fOn'PG6 ld;fO{ OlSjlna|]zg ug]{ ljlw M 

− qmfof]lk|he]{zgsf] nflu lk|mlhª ug'{ eGbf klxn] $) ;]= tfkqmddf lr;f] kfl/Psf] 
sfk{ ldN6 / 8fOn'PG6nfO{ !M@ sf] cg'kftdf ld;fO{ #)–$% ldg]6;Dd ;f]xL 
tfkqmddf /fVg] . of] lqmofnfO{ OlSjlna|]zg -Equilibration_ elgG5 . 

− OlSjlna|]zg lqmofsf] bf}/fg qmfof]k|f]6]S6]G6 :kd{ ;]n -sperm cell_ leq k:b5 / 
qmfof]lk|mlhªsf] ;dodf ;]nnfO{ cTolws lr;f]af6 x'g] Iflt -h;nfO{ cryo-injury 
elgG5_ af6 hf]ufpF5 . 
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• ldN6nfO{ qmfof]lk|lhª / t/n gfO6«f]hgdf e08f/0f ug]{ ljlw M 
− OlSjlna|]zg lqmof kl5 8fOn'PG6 ld;fOPsf] ldN6nfO{ le;f]6\o'a jf :6«  

-visotube of straw_ df /fvL ;Ln ug]{ tyf ;Ln ul/Psf] le;f]6\o'a jf  
:6«nfO{ qmfof]lk|mh/ d]lzgdf /fvL –!%) ;]= k|lt ldg]6sf] b/n] –!(^) ;]= ;Dd 
lk|mlhª ug]{ . 

− qmfof]lk|mlhª lqmof ;lsg] lalQs} ldN6 ;lxtsf] le;f]6\o'a jf :6«nfO{ t/n 
gfO6«f]hgdf bL3{sflng cjlwsf] nflu e08f/0f ug]{ . 

• ldN6nfO{ yljª ug]{ / kml6{nfOh]zg ug]{ ljlw M 

− qmfof]lk|he]{zg ul/Psf] ldN6 /flvPsf] le;f]6\o'a jf :6«nfO{ t/n gfO6«f]hgaf6 
lemsL #*)±!) ;]= tfkqmd ePsf] kfgLdf qmdzM ^%–&) / *–!) ;]s]G8;Dd 
/fvL ttfpg] . of] lqmofnfO{ yljª -thawing_ elgG5 . yljª u/]kl5 hd]sf] ldN6 
klUnG5 . 

− yljª u/L ;s]kl5 le;f]6\o'a jf :6«nfO{ vf]n]/ ldN6nfO{ kml6{nfOh]zg Kn]6df 
sl/a kfFr ;]s]G8;Dd /fvL sf]7fsf] tfkqmddf /fv]kl5 dfq o;nfO{ 
kml6{nfOh]zgsf] nflu df5fsf] km'ndf ld;fpg] . 

− km'n / ldN6nfO{ /fd|f];Fu ld;fPkl5 To;df kfgL jf kml6{nfO{h]zg ;No'zg ld;fO{ 
kml6{nfO{h]zg lqmof u/fpg] .  

− kml6{nfO{h]zg lqmofkl5 %–!) k6s kfgLn] kvfn]kl5 km'nnfO{ OGs'a]zg 6\ofÍ jf 
hf/df /fVg] . 

 
;Gbe{ u|Gy M 

� Gupta S.D., B.C. Mohapatra, P. Routray, S.K. Sahu, D.K. Verma and N. 

Sarangi (2008). Text BooK of Breeding and Hatchery Management of Carps. 

Narendra Publishing House, Delhi (India). PP.163  

� Routray, 2013. Consultancy report submitted to Food and Agriculture 

Organization (Nepal) for Improving Nationa Carp Seed Production System in 

Nepal (FAO/TCP/NEP/3303) project. 
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g]kfndf dT:o g]kfndf dT:o g]kfndf dT:o g]kfndf dT:o k|hggk|hggk|hggk|hgg\\\\df b]lvPsf ;d:ofx? / ;dfwfgsf pkfodf b]lvPsf ;d:ofx? / ;dfwfgsf pkfodf b]lvPsf ;d:ofx? / ;dfwfgsf pkfodf b]lvPsf ;d:ofx? / ;dfwfgsf pkfo    
*f= c?)f k|;fb a}B*f= c?)f k|;fb a}B*f= c?)f k|;fb a}B*f= c?)f k|;fb a}B    

dT:o lj!dT:o lj!dT:o lj!dT:o lj!    

    
 pGgt hftsf df%f e"/f pTkfbgsf] nflu dfpm df%f, x\ofr/L tyf g;{/L Joj:yfkgdf 
ljz]if Wofg k"¥ofpg" kb{% . dT:o k|hgg\stf{n] ;kmn x\ofr/L ;~rfng / clwstd\ dT:o 
aLh pTkfbg ug"{ kg]{ x"G% . x\ofr/L Joj:yfkgdf /fd|f] kl/kSj dfpm df%f %gf}̂  b]lv lnP/ 
xdf]{gsf] k|of]u, k"mn ;+sng, k"mn uef{wfg / sf]/Ng] ;Dk')f{ Joj:yfkgnfO{ a"em\g" kb{% . oL 
;a} k|lqmofx?nfO{ /fd|f];+u ;~rfng ug{ ;lsPdf dT:o k|hgg\\df ;kmntf xfl;n ug{  
;lsG% . dT:o k|hgg\\ sfo{ ubf{ s]xL ;d:ofx? cfP/ dT:o aLh pTkfbgdf sdL eO ;f]r] 
h:tf] cfDbfgL gx"g ;S% . dT:o k|hgg\df b]lvPsf d"Vo d"Vo ;d:ofx? lgDg k|sf/sf %g\ . 
1= k"mn %f]*\g] b/df sdL -Low spawning rate_ 
2= k"mn ule{t b/df sdL -Low fertilization rate_ 
3= k"mn sf]/Ng] b/df sdL -Low hatching rate_ 
 
1= 1= 1= 1= k"mn %f]*k"mn %f]*k"mn %f]*k"mn %f]*\\ \\g] b/df sdL g] b/df sdL g] b/df sdL g] b/df sdL ----Low spawning rate____    
 k|hgg\ sfo{sf] nflu kl/kSj dfpm df%f %gf}̂  u/L xdf]{g OGh]S;g lbO x\ofr/Lsf] 
:klgª }̂ª\s -Spawning Tank_ df /fv]sf] ;a} dfpm df%fn] k"mn %f]*]df zt k|ltzt k"mn 
%f]*]sf] dflgg" kb{% . t/ dfpm df%f Joj:yfkg sfo{df x"g] sdhf]/Lx?sf] sf/)fn] ;a} dfpm 
df%fn] k"mn %f]*\g g;sL dfpm df%fsf] km"n %f]*\g] b/df sdL cfpg ;S% . o;f] x"g"df 
dfpm df%f /fd|f];+u Joj:yfkg geO ljleGg sf/)fn] dfpm df%f kl/kSj gePsf] x"g ;Sb% . 
;dfwfgsf pkfoM 

 o; ;d:of ;dfwfgsf nflu dfpm df%f Joj:yfkgsf nflu lgDg s"/fx?df ljz]if Wofg 
lbg" h?/L % . 
-s_ dfpm df%fsf] #gTj 
-v_ dfpm df%fsf] nflu bfgf cfxf/fsf] Joj:yf 
-u_ kl/kSj dfpm df%fsf] ;xL %gf}̂  
-#_ c)*fsf] clGtd kl/kSjtfsf] ;xL %gf}̂  

s_ dfpm df%fsf] #gTjs_ dfpm df%fsf] #gTjs_ dfpm df%fsf] #gTjs_ dfpm df%fsf] #gTj    
 dfpm df%f :^s ubf{ d"Vo hft -Major Species_ / ;xfos hft -Minor Species_ 
ldnfP/ /fVg" kb{% . laux]* sfk{ d"Vo hftsf] ?kdf :^s ul/Psf] kf]v/Ldf l;Ne/ sfk{nfO{ 
;xfos hftsf] ?kdf /fVg" x"+b}g . dfpm df%f :^s ubf{ ;xfos hftsf] :^lsª #gTj hDdf 
df%fsf] :^lsª #gTj 20-30% eGbf a(L x"g" x"+b}g . 
:^lsª #gTj :^lsª #gTj :^lsª #gTj :^lsª #gTj ----Stocking Density____  

• d"Vo hft -Major species_ M 180-200 s]=hL=÷0=1 x]S^/ 
• ;xfos hft -Minor species_ M 50-75 s]=hL=÷0=1 x]S^/ 
• hDdf M 230hDdf M 230hDdf M 230hDdf M 230-280 s]=hL=÷0=1 x]S^/280 s]=hL=÷0=1 x]S^/280 s]=hL=÷0=1 x]S^/280 s]=hL=÷0=1 x]S^/    
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v_ dfpm df%fsf] nflu bfgf, cfxf/fsf] Joj:yfv_ dfpm df%fsf] nflu bfgf, cfxf/fsf] Joj:yfv_ dfpm df%fsf] nflu bfgf, cfxf/fsf] Joj:yfv_ dfpm df%fsf] nflu bfgf, cfxf/fsf] Joj:yf    

 k|fs[lts cfxf/f dWo] l;Ne/sfk{n] d"Vo u/L z"Id jg:ktLhGo hLjf)f" -Phytoplankton_ 
vfG%g\ eg] s]xL dfqfdf z"Id k|f)fLhGo hLjf)f" -Zooplankton_ klg vfG%g\ . To:t} u/L 
laux]*sfk{n] d"Vo u/L z"Id k|f)fLhGo hLjf)f" vfG%g\ eg] s]xL dfqfdf z"Id jg:ktLhGo 
hLjf)f" klg vfG%g\ . To;sf/)f l;Ne/sfk{ / laux]*sfk{ kflnPsf] dfpm df%f kf]v/Ldf k|z:t 
dfqfdf k|fs[lts cfxf/f pTkfbg ug"{ kb{% . u|f;sfk{ / sdgsfk{ df%fn] a(L dfqfdf s[lqd 
bfgf vfg] ePsf]n] bfgf Joj:yf ug"{ kb{% . o;sf] ;fy} u|f;sfk{ kflnPsf] kf]v/Ldf cfjZos 
dfqfdf #f+;sf] klg Joj:yf ug"{ kb{% . 
    
l;Ne/ / laux]* sfk{l;Ne/ / laux]* sfk{l;Ne/ / laux]* sfk{l;Ne/ / laux]* sfk{    

 l;Ne/ / laux]* sfk{ df%f kflnPsf] kf]v/Ldf k|z:t dfqfdf k|fs[lts cfxf/f 
pTkfbg ug{ dnvfbsf] k|of]u ug"{ kb{% . dfpm df%f kf]v/Ldf k|féfl/s dn k|of]u ug"{ /fd|f] 
x"G%, h:t} s"v"/fsf] ;"nL, ufO{j:t"sf] uf]a/ dn cflb . o:tf] dn k|of]u ubf{ sDkf]i^ dn 
agfO{ k|of]u ubf{ /fd|f] x"G% . s"v"/fsf] ;"nL k|of]u ubf{ 500 s]=hL=÷0=1 x]S^/sf] b/n] / 
uf]a/dn 800 s]=hL=÷0=1 x]S^/sf] b/n] k|of]u ug"{ kb{% . k|féfl/s dnsf] k|of]u lxp+b / 
jiff{df sd / cGo df}ifd z/b tyf lzlz/ Ct"df a(L k|of]u ug"{ kb{% . dfpm df%f 
kf]v/Ldf /f;folgs dn eGbf k|féfl/s dn k|of]u ug"{ pko"Qm x"G% . 
 
u|f; sfk{u|f; sfk{u|f; sfk{u|f; sfk{    

 u|f; sfk{ df%fnfO{ k|z:t dfqfdf #f+; / yk s[lqd bfgf v"jfpg" kb{% . s[lqd 
bfgfdf lgDg adf]lhdsf] kf}li^s tTjx? /x]sf] x"g" kb{% . 

• k|f]̂ Lg 32% 
• km\of^ 3-8% -8% eGbf a(L x"g" x"+b}g_ 
• sfaf]{xfO{*]«̂  50% 
• ldg/n 10% 
• cGo 3% 

 
k"mn %f]*] kl% u|f;sfk{ df%fnfO{ bfgf cfxf/f lgDg adf]lhd x"g" kb{% . 

• xl/of] #f+; 30-40% 
• s[lqd bfgf 1-2% 

 
lzlz/ -Autumn_ jf lxp+b df}ifddf 

• s[lqd bfgf 3% df%fsf] tf}nsf] cfwf/df 
 

z/b -Spring_ df}ifddf 
• xl/of] #f+; 40-60% 
• s[lqd bfgf / xl/of] #f+;sf] cg"kft 1M15-20 

s[lqd k|hgg\\ ug"{ eGbf 2 jf 3 lbg cufj} bfgf cfxf/f v"jfpg /f]Sg" kb{% . 
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sdg sfsdg sfsdg sfsdg sfk{k{k{k{    
 sdgsfk{ df%fsf] nflu s[lqd bfgfdf lgDg adf]lhdsf] kf}li^s tTjx? /x]sf] x"g" 
kb{% . 

• k|f]l^g 28% 
• km\of^ 12%  
• sfaf]{xfO{*]«̂  25% 
• OGcUof{lgs ;fN^ 8% 

 olb sdgsfk{ df%fsf] k|hgg\\ cufl* g} ug"{ kb{% eg] df%fnfO{ z/b Ct"  
-Spring_ b]lv g} bfgf v"jfpg" cfjZos kb{% . olb sdgsfk{ df%fsf] k|hgg\\ l(nf] ug"{% eg] 
;f] df%fnfO{ lxp+b -Winter_ kl% bfgf v"jfpg" x"+b}g / kf]v/Ldf k|z:t dfqfdf kfgL yKg" 
kb{% / z/b Ct"df kfgL yKg x"+b}g . 
 

ljleGg vfB kbfy{df kfOg] kf}li^s tTjx? ljleGg vfB kbfy{df kfOg] kf}li^s tTjx? ljleGg vfB kbfy{df kfOg] kf}li^s tTjx? ljleGg vfB kbfy{df kfOg] kf}li^s tTjx? ----k|ltztdf_k|ltztdf_k|ltztdf_k|ltztdf_    
vfB kbfy{ q"m* k|f]̂ Lg q"m* km\of^ gfO «̂f]hg OGcUof{lgs qm"*kmfOa/ DjfO{Zr/ 
e^df; 35-40 15-20 25-30 4=2 4=1 11=2 
lkgf 39=1 7=1 32 5=5 4=5 11=8 
ux"+ 11=9 1=3 75=2  20=1  

ux"+sf] ("̂ f] 15=8 4 30=1 4 31 13 
rfdnsf] ("̂ f] 10=8 3=7 47 10 8=2 11=8 
/]kl;* *]«u  

-Rapeseed dreg_ 31 6=7 31 11=9 8=2 11 

 
bfgf lbg] ;dobfgf lbg] ;dobfgf lbg] ;dobfgf lbg] ;do    

 dfpm df%fx?nfO{ lbgsf] b"O{ k^s bfgf lbg" kb{% . bfgf vfg] df%fx? u|f;sfk{ / 
sdgsfk{ df%fnfO{ z/L/sf] tf}nsf] cfwf/df bfgf lbg" kb{% . u|f;sfk{sf] nflu 3-4% / 
sdgsfk{sf] nflu 2=5-3=5% z/L/sf] tf}nsf] cfwf/df k|lt lbg lbg" kb{% . kfgL k/]sf] lbg 
cs:dft tfkqmd # \̂g] ePsf]n] bfgf lbg" x"+b}g . jiff{ eP kl% kfgLsf] tfkqmd # \̂g hf+bf 
df%fsf] vfg] ?rL # \̂g] ePsf]n] bfgf #^fP/ lbg" /fd|f] x"G% . 
 
kfgL Joj:yfkgkfgL Joj:yfkgkfgL Joj:yfkgkfgL Joj:yfkg    

kfgLsf] Joj:yfkgsf] nflu lgDg rf/ s"/fx?df Wofg k"¥ofpg" kb{% . 
• dlnnf]kdlnnf]kdlnnf]kdlnnf]kgf gf gf gf ----Fertile____ M kfgLdf oy]i^ dfqfdf z"Id hLjf)f" pTkfbg eO xl/of] jf xNsf 

v}/f] /+usf] eO kfgL dlnnf] x"g" kb{% . 
• lhp+bf] lhp+bf] lhp+bf] lhp+bf] ----Live_ M _ M _ M _ M kfgLdf oy]i^ dfqdf z"Id hLjf)f" % eg] To:tf] kfgLnfO{ Live water 

elgG% . olb ljz]if sf/)fjz z"Id hLjf)f" dg{ uO kfgL sfnf] wldnf] x"g uPdf, 
dnvfb, bfgf cflb a(L eO kfgL lau|g uPdf Dead water elgG% . 

• xl/of]kgf xl/of]kgf xl/of]kgf xl/of]kgf ----Green_ M _ M _ M _ M kfgL k|fo u/L xl/of] /ªsf] x"g" kb{% . 
• ;kmf ;kmf ;kmf ;kmf ----Clear_ M _ M _ M _ M kfgL lgd{n ;kmf eO k|fs[lts cfxf/fn] el/k")f{ x"g" kb{% . kfgLsf] 

kf/blz{tf -Transperency_ 20 ;]=dL= eGbf a(L x"g" kb{% .  
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uuuu____ kl/kSj kl/kSj kl/kSj kl/kSj dfpm df%fdfpm df%fdfpm df%fdfpm df%fsf] ;xL %gf}̂sf] ;xL %gf}̂sf] ;xL %gf}̂sf] ;xL %gf}̂  

 k|fs[lts jftfj/)fdf x"s]{sf] dfpm df%fx? kl/kSj eO pko"Qm ;dodf aflx/L 
jftfj/)fsf] k|efjn] k|fs[lts cj:yfdf cfk}+m k"mn %f]*\g ;S% . gbLdf x"s]{sf] dfpm df%f 
kl/kSj eO jif{fofddf a(]sf] kfgLsf] axfj / jiff{sf] k|efjn] ubf{ dfpm df%fnfO{ pQ]lht 
agfO{ gbLdf cfk}+m k"mn %f]*\% . t/ o:tf] jftfj/)f kf]v/Ldf kflnPsf] dfpm df%fnfO{ pknJw 
x"+b}g, lsgeg] gbLdf kfgL ;w} alu/x]sf] x"G% eg] kf]v/Ldf l:y/ x"G% . To;sf/)f kf]v/Ldf 
kflnPsf dfpm df%f kl/kSj eO c)*fzosf] tx 4 ;Dd ljsf; x"G% / k"mn %f]*\g  
;Sb}g . kf]yL dfpm df%fsf] c)*fzosf] tx 4 af^ ljsf; eO tx 5 df k"Ug k|fs[lts 
cj:yf -gbL_ df jftfj/)fLo k|efjn] -Environment stimulation_ lgoGq)f u/]sf] x"G% eg] s[lqd 
cj:yf -kf]v/L_df kflnPsf] dfpm df%fnfO{ yk pTk|]l/t xdf]{g OGh]S;g -Hormone treatment_ 
lbP/ Xofr/Ldf s[lqd tl/sfn] kfgLsf] jxfj / kfgLsf] kmf]x/f pknJw u/fPdf dfq kf]yL 
dfpm df%fsf] c)*fzo tx 5 df ljsf; eO s[lqd k|hgg\\ ;kmn x"G% -lrq g+= 1_ . 
 s[lqd k|hgg\sf] ;kmntf /fd|f] kl/kSj cj:yfsf] dfpm df%fdf lge{/ /xG% . s[lqd 
k|hgg\sf] nflu kf]yL dfpm df%fsf] c)*fzo tx 4 ;Dd ljsf; eO k')f{ ?kdf kl/kSj 
cj:yfdf k"u]sf] x"g" k%{ . To;kl% dfq dfpm df%fnfO{ xdf]{g OGh]S;g lbP/ s[lqd ?kdf 
aflx/L jftfj/)f h:t}M kfgLsf] jxfj / kfgLsf] kmf]x/f lbPdf kf]yL df%fn] k"mn %f]*\g ;kmn 
x"G% .  

lrq g+= 1 
 

 

 

 

 

 

 

 

 

 

Fig. 1  Pathway of oocyte development.  
(Source: de Graaf and Janssen, 1996. Articial reproduction and pond rearing of the African catfish, 
Clarias gariepinus in sub-Saharan Africa, A handbook, FAO Fisheries Technical Paper 362). 

kf]v/Ldf kflnPsf] df%fsf] uef{zosf] tx 4 ;Dd ljsf; x"G% / o; cj:yfsf] dfpm 
df%fnfO{ xdf]{g OGh]S;g lbPdf dfq dfpm df%f kl/kSj eO c)*f ;+sng ug{ kf]v/Ldf 
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kflnPsf] df%fsf] tx 4 ;Dd ljsf; x"G% / o; cj:yfsf] dfpm df%fnfO{ xdf]{g OGh]S;g 
lbPdf dfq dfpm df%f kl/kSj eO c)*f ;+sng ug{ ;lsG% . xdf]{g OGh]S;g lbP kl% 
c)*fzosf] tx 4 af^ tx 5 df ljsf; x"G%, o; cj:yfnfO{ c)*fsf] clGtd kl/kSjtf -
oocyte final maturation_ elgG% . c)*fzosf] tx 4 af^ tx 5 df ljsf; x"g] aLr efudf 
c)*fnfO{ 6 pktxdf ljefhg ul/Psf] x"G% .  
 

#_ #_ #_ #_ c)*fsfc)*fsfc)*fsfc)*fsf] clGtd kl/kSjtf ] clGtd kl/kSjtf ] clGtd kl/kSjtf ] clGtd kl/kSjtf ----Oocyte Final Maturation____    

 c)*fsf] clGtd kl/kSjtf hf+r ug{ kl/kSj dfpm df%f -h;df tx 4 c)*fzo 
ePsf] x"G%_ af^ s]xL c)*f lemls hf+r ug"{ kb{%, h;nfO{ Cannulation method elgG% . o; 
k|lqmofdf dl;gf] Knfli^s \̂o"a -Cannulation Tube_ nfO{ kf]yL hg]lGb|oåf/ leq s]xL efu;Dd 
#";fO{ c)*fzoaf^ d"vn] ;f];]/ s]xL c)*f \̂o"adf tfgL To; \̂o"adf /x]sf] c)*fnfO{ l;;fsf] 
;fgf] ef+*f] Watch glass df /fVg" kb{% . To; ef+*fdf /x]sf] c)*f dfly s]xL t/n #f]n 3-5 
dLg]̂ ;Dd /fVg" kb{%, o; emf]nnfO{ Sera's liquid elgG% . Sera's liquid emf]n 60 efu OyfOn 
cNsf]xn, 30 efu kmdf{lng / 10 efu P;]l^s Pl;*sf] ld>)faf^ agfO{G% . of] emf]n k|of]u 
ubf{ c)*fdf ePsf] wldnf]kgf -opaque_ nfO{ x^fO c)*f kf/blz{ -Transparent_ x"G% / o; 
c)*fdf s]Gb|s -nucleus_ /fd|/L b]Vg ;lsG% . oxL s]Gb|s /x]sf] l:yltsf] cfwf/df tx 4 
c)*fzo kl%sf] c)*fsf] ljsf;nfO{ 6 pktxdf ljefhg ul/Psf] % . z"?sf] cj:yfdf 
c)*fsf] leq s]Gb|s lar efudf /xL ljsf;sf] qmd;+u of] s]Gb|s c)*fsf] Ps%]p tk{m 
:yfgfGt/ eO hfG% . of] %]pnfO{ animal pole elgG% . o; %]pdf s]Gb|s k"u]kl% GVBD 

k|lqmof z"? x"G% / c)*f uef{wfgsf] nflu kl/kSj x"G% . olb ljsf;sf] qmdnfO{ cfwf/ dflg 
c)*fnfO{ lgDgfg";f/sf] 6 pktxdf ljefhg ul/Psf] % -lrq g+= 2_ . 
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Fig. 2.  Grading of oocyte by position and situation of germinal vesicle. (Source: 

Morimoto et al., 1995. Basic Research study of Mahseer (Tor putitora) in Pokhara Fisheries 

Research Centre, Nepal) 

 

pktx 1M c)*fdf wldnf]kgf -opaque_ x"G% . hld{gn e]l;sn -GV_ uf]nf] cfsf/sf] eO 
c)*fsf] aLr efudf /x]sf] x"G% . c)*fsf] s]Gb|s -Nucleus_ nfO{ GV elgG% . 

pktx 2M c)*f wldnf]kgf / s]xL c)*f kf/blz{ -Transparent_ x"G% . uf]nfsf/ GV c)*fsf] 
s]xL %]pdf ;/]sf] x"G% . 

pktx 3M kf/blz{ c)*f a(\b} uP/ wldnf] / kf/blz{ c)*fsf] cg"kft a/fa/ x"G% . 
uf]nfsf/ GV c)*fsf] Ps%]p glhs k"Ub% . 

pktx 4M c)*fx? kf/blz{ x"G%g\ . GV c)*fsf/ eO c)*fsf] Ps %]pdf ^f+l;Psf] x"G% . 

pktx 5M c)*fx? kf/blz{ x"G%g\ . GV sf] aflx/L tx k"m \̂g uO{ GVBD k|lqmof z"? x"G% . 

pktx 6M c)*fx? k"/} dfqfdf kf/blz{ x"G%g\ . c)*fsf] animal pole df GVBD k|lqmof k')f{ 
eO GV efu ;fgf] ;fgf] s)fx?df kl/)ft x"G% . 
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1= k"mn %f]*1= k"mn %f]*1= k"mn %f]*1= k"mn %f]*\\ \\g] ;do g] ;do g] ;do g] ;do ----Latency Period____    
 kf]yL dfpm df%fnfO{ xdf]{gsf] clGtd OGh]S;g lbPsf] ;dob]lv k"mn kfg{ z"? ug]{ 
;Ddsf] ;dosf] u)fgfnfO{ k"mn %f]*\g] ;do -Latency period_ elgG% . k"mn %f]*\g] ;do 
kfgLsf] tfkqmd, xdf]{gsf] lsl;d / dfqf tyf df%fsf] hftdf e/ kb{% . k"mn %f]*\g] lglZrt 
;do k"u]kl% efn] tyf kf]yL df%f pQ]lht eO efn] df%fn] kf]yL df%fnfO{ nv]̂ \g yfNb%, 
o;nfO{ estrus jf chasing elgG% . df%fnfO{ cfk}m k"mn %f]*\g nufpg] jf lgrf]g]{ eg]/ Plsg 
ug"{ kb{% .  
 

2=2=2=2=    k"mn ule{t b/df sdL k"mn ule{t b/df sdL k"mn ule{t b/df sdL k"mn ule{t b/df sdL ----Low fertilization rate____    
 kf]yL dfpm df%fsf] c)*fzo leq c)*f kl/kSj eO k"mn %f]*\g l(nfO eO c)*fzo 
leq g} /x]df Over ripening condition elgG% . c)*f kl/kSj eO ;xL ;dodf k"mn %f]l*Pdf 
jf lgrf]/]df zt k|ltzt ule{t b/ x"g]% . k"mn ;+sng ug{ hlt l(nfO{ eof] TotL g} b/n] 
k"mn ule{t b/df sdL cfpg ;S% . To; sf/)f xdf]{g OGh]S;g lbP/ c)*fsf] ljsf; eO 
lglZrt ;dodf c)*f kl/kSj ePkl% kf]yL dfpm df%faf^ k"mn ;+sng u/L k"mnnfO{ jLo{;+u 
uef{wfg u/fpg" kb{% .    
    
3=3=3=3=    k"mn sf]/Ng] b/df sdL k"mn sf]/Ng] b/df sdL k"mn sf]/Ng] b/df sdL k"mn sf]/Ng] b/df sdL ----Low hatching rate____    
 dfly pNn]v ul/P e}m kf]yL dfpm df%fnfO{ xdf]{g OGh]S;g lbP kl% lglZrt ;do 
kZrft\ c)*f kl/kSj eP kl% -Ovulation_ k"mnnfO{ ;+sng u/L zt k|ltzt ule{t k"mnaf^ 
k"mn sf]/Ng] b/df clws eO clwstd dfqfdf df%fsf] e";"gf -hatchlings_ pTkfbg ug{  
;lsG% . To; sf/)f xdf]{g OGh]S;g lbP kl% ;xL ;dodf k"mn ;+sng ug{nfO{ dfpm 
df%fsf] /fd|f];+u lgu/fgL /fVg" kb{% . c)*f kl/kSj ePkl% c)*f ;+sngdf htL l(nfO{ 
eof] TotL g} b/df k"mnsf] ule{t b/ / k"mnsf] sf]/Ng] b/df sdL cfO df%fsf] e";"gf -
hatchling_ pTkfbgdf sdL cfpg ;S% .  
 
pk;+xf/Mpk;+xf/Mpk;+xf/Mpk;+xf/M    
 dT:o k|hgg\sf] nflu kl/kSj dfpm df%f %gf}̂  u/L xdf]{g OGh]S;g lbP/ :klgª 
\̂ofª\sdf /fv]df olb dfpm df%fsf] kl/kSjtf ;xL % eg] lglZrt ;do kZrft dfpm df%fn] 
k"mn %f]*\% . olb dfpm df%fsf] kl/kSjtf ;xL %}g eg] dfpm df%fn] k"mn %f]*\b}g . kl/kSj 
dfpm df%fn] lglZrt ;do kZrft Ovulation eP kl% &Ls ;dodf c)*f ;+sng u/L ljo{;+u 
uef{wfg u/fPdf To:tf] c)*faf^ zt\ k|ltzt ule{t -fertilization_ / sf]/Ng] -hatching_ b/ 
eO w]/} dfqfdf df%fsf] e";"gf -hatchling_ pTkfbg x"G% . k"mn ;+sng ug{ htL l(nfO{ eof] 
TotL g} b/df k"mnsf] ule{t b/ / sf]/Ng] b/df sdL cfO{ df%fsf] e";"gf pTkfbgdf sdL 
cfp+% . To;sf/)f xdf]{g OGh]S;g kZrft lglZrt ;dodf ;xL tl/sfn] k"mn ;+sng u/L 
k"mnnfO{ ljo{;+u ule{t u/fpg" kb{% .  
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;Gbe{ u|GyM;Gbe{ u|GyM;Gbe{ u|GyM;Gbe{ u|GyM    
� c?)f k|;fb a}B 2068 dT:o k|hgg\\, dfpm df%f Joj:yfkg, x\ofr/L Joj:yfkg 

"TCP/NEP/3304 (D) Improving National Carp Seed Production System in Nepal" cGtu{t 
dT:o ljsf; tyf tflnd s]Gb| hgsk"/df ;+rflnt 3 lbg] -31 May-2 June, 2011) 

"National Training Workshop on Good Hatching and Nursery Management Practices" tflnddf 
k|:t"t ul/Psf sfo{kqx?, k]h g+= 3-25 

� c?)f k|;fb a}B 2068 dfpm df%f Joj:yfkg, x\ofr/L Joj:yfkg, dT:o k|hgg\\, dT:o 
kfng k|ljlw ;+ufnf], dT:o kfng >[+vnf 17, k]h g+= 22-43 

� de Graaf and Janssen, 1996. Articial reproduction and pond rearing of the African catfish, 

Clarias gariepinus in sub-Saharan Africa, A handbook, FAO Fisheries Technical Paper 362). 

� Morimoto et al., 1995. Basic Research study of Mahseer (Tor putitora) in Pokhara Fisheries 

Research Centre, Nepal) 
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/]Gaf] ^«fp^/]Gaf] ^«fp^/]Gaf] ^«fp^/]Gaf] ^«fp^    df%fdf%fdf%fdf%fsf] sf] sf] sf] k|hggk|hggk|hggk|hgg\\\\    / pTkfbg Joj:yfkgM ;fdfGo hfgsf/L/ pTkfbg Joj:yfkgM ;fdfGo hfgsf/L/ pTkfbg Joj:yfkgM ;fdfGo hfgsf/L/ pTkfbg Joj:yfkgM ;fdfGo hfgsf/L    
>L >L >L >L kj{t/fh e§/fO{kj{t/fh e§/fO{kj{t/fh e§/fO{kj{t/fh e§/fO{    

dT:o ljsf; clws[tdT:o ljsf; clws[tdT:o ljsf; clws[tdT:o ljsf; clws[t    
    
e'ldsfe'ldsfe'ldsfe'ldsf    
 /]Gaf] «̂fp^ df%f lr;f]kfgLdf km:^fpg] df+;fxf/L df%f xf] . of] df%f :jR%, ;kmf, 
clj/n alu/x]g] / k|z:t clS;hg ePsf] kfgLdf kfng ug{ ;lsG% . k|fs[lts cj:yfdf of] 
df%fn] hnfzodf /x]sf ls/f, km \̂ofª\u|f, u*\of}nf / cGo ;fgf hnLo hLjx? vfG% . o;sf] 
kfng k$ltdf hf¤bf pRr k|f]l^g ePsf] s[lqd bfgf lbg cfjZos x"G% . e"/f df%f, vfg] 
df%f / dfpm df%fnfO{ Joj;flos ?kdf kfng ug{ ;lsG% . kfgLsf] tfkqmd 13 b]lv 18 
l*u|L ;]lN;o;df of] df%fsf] a[l$ /fd|f] x"G% eg] 9 b]lv 13 l*u|L ;]lN;o; tfkqmd ePsf] 
kfgLdf o;sf] k|hgg\ /fd|f] x"G% . cj:yf x]/]/ tfkqmdsf] cfwf/df k|hgg\ / Joj;flos 
pTkfbg Pp }̂ :yndf ug{ ;lsG% . «̂fp^ kfngsf] nflu lk=Pr= 7=5-8=5, clS;hg 7 
ld=u|f=÷k|lt ln^/ jf ;f] eGbf a(L / s*fkg 100 ld=u|f=÷k|lt ln^/ ePsf] kfgL pko"Qm 
x"G% . of] df%f kfngsf] nflu pko"Qm tfkqmd ePsf] vf]nf, gbL, d"n, em/gf / tfn dWo]sf] 
h"g;"s} kfgL k|of]u ug{ ;lsG% . d"nsf] kfgLsf] tfkqmd jif}{ el/ k|foM Psgf; cyf{t w]/} 
ptf/ r(fj gx"g] / k|b"if)fsf] dfqf ;d]t Go"g x"g] ePsf]n] To:tf] kfgLsf] ;|f]t ePsf] :yfg 
%gf]̂  ug{" k%{ . of] df%f pTkfbg Joj:yfkgdf kfgLsf] u")f:t/ dWo] tfkqmd dxTjk')f{ tTj 
xf] . tfkqmdn] df%fsf] a[l$, af¤Rg] b/ / c)*f pTkfbgdf &'nf] k|efj kfb{% . tfkqmd qmlds 
?kdf kl/jt{g ePdf of] df%fn] tfkqmdsf] &'nf] ptf/ r(fj ;xg ;Sb}g . tyflk of] df%fn] 
24 l*u|L ;]lN;o; eGbf dflysf] tfkqmdnfO{ %f]̂ f] ;do;Ddsf] nflu dfq ;xg ;S% . of] 
df%fsf] ljleGg cj:yfdf tfkqmd;¤usf] k|efj ;DaGwL ljj/)f tn pNn]v ul/Psf] % .  

    
aaaaffff¤Rg] cj:yf,Rg] cj:yf,Rg] cj:yf,Rg] cj:yf,    a[l$ ljsf;a[l$ ljsf;a[l$ ljsf;a[l$ ljsf;    / c)*f pTkfbg sfo{df tfkqmdsf] k|efj/ c)*f pTkfbg sfo{df tfkqmdsf] k|efj/ c)*f pTkfbg sfo{df tfkqmdsf] k|efj/ c)*f pTkfbg sfo{df tfkqmdsf] k|efj    

df%fsf] hft hLljt /xg] 
-l*u|L ;]lN;o;_ 

clwstd a[l$ 
-l*u|L ;]lN;o;_ 

clwstd c)*f 
lbg] 

-l*u|L ;]lN;o;_ 

c)*f uf]̂ f÷ 
k|lt s]=hL= 

/]Gaf] «̂fp^ 0=0- 24 13- 18 09- 13 2000 - 2500 
    
dfpm df%fdfpm df%fdfpm df%fdfpm df%fsf] Joj:yfkgsf] Joj:yfkgsf] Joj:yfkgsf] Joj:yfkg    
 l%^f] l%^f] a(]sf], x[i^k"i^ / /f]u gnfu]sf] df%f eljiosf] nflu dfpmsf] nflu 
%"̂ \ofpg pko"Qm x"G% . efjL dfpm df%fnfO{ cln afSnf] #gTjdf /fv]/ x"sf{pg ;lsG% t/ 
kl/kSj eO ;s]kl% dfpm df%fsf] #gTj 4-5 s]=hL=÷ ju{ ld^/ / kfgLsf] jxfj slDtdf 2 
ln^/÷ju{ ld^/÷ldg]̂  x"g" kb{% . em)*} 25 ;]lG^ld^/ nfdf] b"O{ jif{eGbf a(L pd]/sf] df%f 
kl/kSj dfpm x"G% . klxnf] k|hgg\ ;dodf pTkflbt c)*f cln ;fgf] / sd u")f:t/o"Qm x"G% 
eg] bf];|f] k|hgg\b]lv pTkflbt c)*fsf] ;fOh &'nf] x"g"sf] cltl/Qm u")f:t/o"Qm x"G% . tLg b]lv 
rf/ jif{sf] dfpm df%f k|hgg\sf] nflu ;aeGbf /fd|f] dflgG% .  
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 ;dfg Joj:yfkg cGtu{t x"sf{OP tfklg ;a} dfpm df%f Ps} ;fy kl/kSj x"¤b}gg\ . 
bIf JolQmn] kl/kSj kf]yL jf efn] dfpm df%f ;lhn} %" \̂ofpg ;S% . kl/kSj kf]yL dfpm 
df%fsf] k]̂  g/d, /ftf] / km"n]sf] x"G% . kf]yLsf] k]̂ sf] aLraf^ cln lj:tf/} lyRb} NofP kl% 
c)*f aflx/ lg:sG% . o;} u/L kl/kSj efn] df%fnfO{ lyRbf ;]tf] afSnf] t/n ljo{  
lg:sG% . /fd|f] c)*f kf/bz{s / g/d x"G% / lau|]sf] c)*f ;fx|f] x"g"sf] cltl/Qm To;df 
;]tf] bfu x"G% . ;fwf/)ftof sd pd]/sf] dfpm df%fn] yf]/} / ;fgf] c)*f lbG% . w]/} 
pd]/sf] kf]yL dfpm df%fn] w]/} c)*f lbG% . tL c)*f &'nf x"G%g\ . &'nf] c)*f sf]/Ng cln 
a(L ;do nfU% / pTkflbt e";"gf klg &'nf] x"G% . /]Gaf] «̂fp^ df%fsf] k|hgg\ cjlw rf/ 
kf¤r dlxgf nfdf] x"g] ePsf]n] k|hgg\ df};ddf x/]s b"O{ tLg lbgsf] cGt/fndf k|hgg\sf] nflu 
dfpm df%fsf] kl/kSjtf kl/If)f u/L /fVg" kb{% . kl/kSj dfpm df%fsf] c)*f ;dod} 
lgrf]/]/ lg;]rg ug"{ kb{% . cGoyf htL l(nf] eof] TotL c)*fsf] uef{wfg zlQm gi^ eP/ 
hfG% . 
    
xxxx\\\\ofr/L Joj:yfkgofr/L Joj:yfkgofr/L Joj:yfkgofr/L Joj:yfkg    
 Dff%fsf] k|hgg\sf] nflu kf]yLsf]] c)*f sf]/Ng cfjZos ;"ljwfo"Qm, lgoldt ;kmf kfgL 
cfk'lt{ x"g], df%f e"/f x"sf{pg] / dfpm df%f Joj:yfkgsf] nflu cfjZos kf]v/L ePsf] tyf 
lg/Gt/ kfgL cfk'lt{sf] ;+o"Qm ;+/rgfnfO{ x\ofr/L elgG% . :jR% ;kmf / jif]{gL lgoldt 
cfk'lt{ x"g] kfgLsf] ;|f]t ePsf], lgsf;f ;lhnf] xf];\ eGgsf] nflu cln ;nfdL k/]sf] hUuf, 
hxf¤ nx/] kf]v/L agfp¤bf kfgLsf] clwstd k|of]u x"g] &fp¤nfO{ x\ofr/L lgdf{)fsf] nflu pko"Qm 
:yn dflgG% . o;sf nflu x/]s ;fn u")f:t/Lo dfpm df%f k|of]u u/L :j:Yo Pj+ 
u")f:t/o"Qm df%f e"/fsf] pTkfbg tyf ljqmL ljt/)f ug"{ kb{% . x\ofr/Lsf] ;+/rgf df%f e"/f 
pTkfbg ul/g] ;+Vof;¤u l;w} ;DalGwt x"G% . ;fwf/)ftof 200 ju{ ld^/df k}mlnPsf] x\ofr/L 
;+/rgfaf^ nueu kf¤r nfv df%f e"/f pTkfbg ug{ ;lsG% . ;fy} x\ofr/Ldf htL ln^/ 
kfgL÷ldg]̂  lg/Gt/ ?kdf cfk'lt{ x"G%, k|To]s Ps ln^/÷ldg]̂  kfgLaf^ 5-6 lsnf]u|fd dfpm 
df%f pTkfbg Joj:yfkg ug"{ k%{ . Pp^f x\ofr/Ldf df%fsf] c)*f sf]/Ng tyf sf]/lnPsf 
e";"gfnfO{ Jojl:yt u/L x"sf{pgsf] nflu ljleGg pks/)f / ;+/rgfx?sf] cfjZostf k%{ . 
To:tf geO gx"g] ;fdfu|Lx?df x\oflrª ^a, P6\lsg, hfnL, 6«], kfOk / :s'kg]6 h:tf pks/0fx? 
cfjZos k5{ . 
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k|hggk|hggk|hggk|hgg\\\\    ;do Pj+ ljlw;do Pj+ ljlw;do Pj+ ljlw;do Pj+ ljlw    
 /]Gaf] «̂fp^ df%fsf] k|hgg\ ;do 
kfgLsf] tfkqmd cg";f/ / &fp¤ cg";f/ km/s 
km/s x"g ;S% . g]kfndf o;sf] k|hgg\ ;do 
sflt{ssf] clGtd xKtfb]lv kmfNu")fsf] klxnf] 
xKtf;Dd em)*} kf¤r dlxgf nfdf] x"G% . 
k|hgg\sf] nflu kl/kSj kf]yL dfpm df%faf^ b"O{ 
lsl;dn] c)*f ;+sng ug{ ;lsG%M xftn] 
lgrf]/]/ jf xfjfsf] rfk lbP/ . k|hgg\sf] nflu 
k|of]u ul/g] kf]yL dfpm df%fsf] (f*nfO{ dfly 
kmsf{P/ %ftLdf a"(L cf}nf / sfG%L cf}nf 
afx]s c? tLg cf}nfn] Ps} ;fy la:tf/} lyRof] eg] w]/} h;f] c)*f ;// lg:sG% . af+¤sL 
ePsf] c)*f df%fsf] aLrdf a"(L cf}nf / dfOnL cf}nfn] lj:tf/} lgrf]/]/ lgsfNg ;lsG% . 
w]/} hf]* nufP/ ;a} c)*f lgvfg{ vf]Hof] eg] dfpm dg{ klg ;S% . 
 xfjfsf] rfk nufP/ c)*f ;+sng ug{ kf]yL dfpm df%fdf ;fgf] Knfli^s kfOkn] 
sDk|];/;¤u hf]l*Psf] / lgd{lns/)f u/]sf] l;of] #";f/]/ klg ug{ ;lsG% . dfpm df%f kl/kSj 
ePsf] v)*df c)*f ;// aflx/ lg:sG%g\ . c)*f lglv| ;s]kl% dfpmsf] z/L/leq /x]sf] 
xfjf la:tf/} xftn] lgsfNg" kb{% . sd;] sd 8÷10 uf]̂ f dfpm df%f lgrf]/L ;s]kl% efn] 
df%faf^ ljo{ ;+sng ug"{ kb{% . ;"s]sf] g/d sk*fn] /fd|/L k"%]sf] efn]nfO{ %ftLb]lv d"lg 
la:tf/} lgrf]/]/ ljo{ hDdf ul/G% . k|hgg\sf] nflu efn] cyjf kf]yL df%fnfO{ lgrf]g{ Ps 
lbg cufl* bfgf lbg aGb ug"{ kb{% . cGoyf lgrf]g]{ a]nf lji^f lgis]/ c)*f / ljo{nfO{ 
kmf]xf]/ kfg{ ;S% . uef{wfgsf] nflu k|of]u ul/g] ljo{ / c)*fnfO{ l;wf #fdsf] ;Dks{df 
Nofpg" x"¤b}g .  
 /fd|f] efn] df%fn] 20÷25 Pd=Pn= ljo{ lbG% . Ps Pd=Pn= ljo{n] kf]yLsf] 10,000 
c)*fnfO{ uef{wfg u/fpg ;lsG% . c)*f dfly rf/}lt/ ljo{ %/]/ r/fsf] Kjfvn] ;":t/L 
rnfP/ uef{wfg u/fOG% . ljo{ w]/} ePdf c)*fdf /x]sf] z"qmls^ k|j]z ug]{ l%b| aGb eP/ 
uef{wfg gx"g klg ;Sb% . uef{wfg sfo{ k'/f u/fpg ljo{ ld;fOPsf] c)*f sl/a kf¤r ldg]̂  
To;} %f]*\g" k%{ . To;kl% la:tf/} kfgL;¤u ld;fP/ c)*fnfO{ Kjfvn] /fd|/L rnfP/ c)*fnfO{ 
lyu|fpg" kb{% . c)*f lyu|]kl% kmf]xf]/ kfgL la:tf/} kmfNg] / csf]{ ;kmf kfgLn] k]ml/ kvfNg" 
kb{% . kvflnPsf] kfgL ;kmf geP;Dd of] qmd hf/L /flvG% . c)*fn] kfgL ;f];]/ qmdzM 
km"n]/ cfp¤% / bz ldg]̂  leq c)*f ;fx|f] x"g yfN% .  
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 of] df%fsf] c)*f sf]/Ngsf] nflu kfgLsf] tfkqmd 11 l*u|L ;]lN;o; ;a}eGbf /fd|f] 
dflgG% . kfgLsf] tfkqmd 11-13 ;]lN;o; /x]df 38 b]lv 40 lbg cyf{t\ ;Dk')f{ ;dosf] 
;+slnt tfkqmd em)*} 400 l*u|L ;]lN;o; k"u]kl% c)*faf^ e";"gf aflxl/g yfNb% . kfgLsf] 
tfkqmd 13 ;]lN;o; eGbf dfly /x]df w]/} h;f] c)*f lau|G%g\ / pTkflbt e";"gfx? klg 
sdhf]/ x"g ;Sb% . kfgLsf] tfkqmd 10-11 ;]lN;o; eGbf sd ePdf c)*f sf]/Ng] cjlw 
50 lbg eGbf a(L x"g ;S% . ule{t c)*f sf]/Ngsf] nflu slDtdf 7 lk=lk=Pd= 
clS;hgo"Qm kfgLsf] jxfj Ps ln^/÷ 2000 c)*f÷ ldg]̂  x"g" kb{% . sf]/lnPsf] ;a} c)*f 
/fd|f] x"+¤b}g . efn] gnfu]sf] c)*f sl/a 2 #)^f leq ;]tf] eP/ cfp¤% . s]xL efn] nfu]sf] 
c)*f ljsf;sf] qmddf k')f{ ljsf; x"g" k'j{ g} dg{ ;S% . o:tf] c)*f klg ;]tf]  
x"G% . ;]tf] c)*fnfO{ aLraLrdf l^k]/ lgsfNg" kb{% . cGoyf To;df (";L nfU% . c)*f 
sf]/n]sf] 12-13 lbg kl% To;df sfnf] l^sf h:tf] bfu b]lvG% . o;nfO{ ule{t cj:yf eGg 
;lsG% . of] cj:yfdf c)*f Psbd dha"t x"G% . lau|]sf] c)*f l^Kbf ;¤u}sf] c? c)*fnfO{ 
rf]̂  gkg]{ u/L la:tf/} l^Kg" kb{% . cGoyf cf;kf;sf] c)*f klg lau|]/ ;]tf] x"G% . (";L 
k/]sf] c)*f ;dodf l^k]/ gkmfn] cGo /fd|f] c)*fnfO{ ;d]t ljuf/L lbG% . To; sf/)f 
c)*faf^ e";"gf glg:s];Dd x/]s 2÷3 lbgsf] cGt/fndf hf¤r u/L /fVg" kb{% . ule{t c)*f 
dfly (";L kg{ glbg dfnfsfO^ lu|gsf] k|of]u ug]{ k|rng klg % . t/ /;fogx?sf] k|of]un] 
e"/fnfO{ gsf/fTds c;/ klg kg{ ;S% . 
 Pp^f ]̂«df 2500 b]lv 3000 c)*f c^fp% . c)*f /flvPsf] ]̂«nfO{ Ps csf]{ dfly 
vfk]/ P \̂lsgdf /flvG% . P \̂lsgsf] ;fO{h 2=5 ld^/ nfdf], 60 ;]lG^ld^/ rfSnf] / 30 
;]lG^ld^/ prfOsf] x"G% . t/ cfjZostf cg";f/ o;sf] ;fOh k]m/abn ug{ ;lsG% . Pp^f 
P \̂lsgdf 10 uf]̂ f ]̂« vfk]/ /fVg ;lsg] 6 v)* x"G%g\ . c)*f sf]/Ng x/;Dej ;kmf kfgL 
cfk'lt{ ug"{ kg]{ ePsf]n] P \̂lsgsf] klxnf] v)* hxf¤ kfgL cfk'lt{ ug"{ kg]{ ePsf]n] P \̂lsgsf] 
klxnf] v)* hxf¤ kfgL l;wf v:% pQm v)*df c)*f sf]/Ng] «̂] g/fvL vfnL %f]*\g" /fd|f] 
x"G% . c)*f sf]/Ng] P \̂lsgsf] klxnf] v)* vfnL %f]*\g"sf] p@]Zo kfgL;¤u ldl;P/ cfpg] 
kmf]xf]/ lyu|fP/ cGo v)*sf] ]̂«df ;kmf kfgL cfk'lt{ ug"{ xf] . P \̂lsgsf] leQf / ]̂« larsf] 
vfnL efudf :kf]Ghn] /fd|/L sf]Rg" kb{% . cGoyf P \̂lsgsf] lk¤waf^ cfpg] kfgL %]paf^ 
r"lxP/ x/]s ]̂«df /x]sf] ;a} c)*fnfO{ Psgf;n] sf]/Ng ;Sb}g . Pp^f P \̂lsgdf Ps ;fy 
Ps nfv c)*f sf]/Ng ;lsG% . P^lsg kmfOj/ Unf;, cfNd"lgodsf] kftf / h:tfsf] kftfn] 
klg agfpg ;lsG% . o;/L tof/ kfl/Psf] P \̂lsg ;lhnf];¤u :yfgfGt/)f ug{ ;lsG% .  
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 o;/L bIf k|fljlws, s[ifs / Joj;foL cfkm}n] /]Gaf] «̂fp^ df%fsf] dfpm Joj:yfkg, 
x\ofr/L Joj:yfkg / k|hgg\ u/L Joj;flos ?kdf of] df%fsf] e"/f pTkfbg u/L /f]huf/L 
l;h{gf / yk cfly{s nfe lng ;S%g\ . o;sf] nflu dfly pNn]v ul/Psf] k|ljlw / 
Joj:yfkg kIfnfO{ Wofg lbg h?/L x"G% . 
 
 
;Gbe{ ;fdfu|LM;Gbe{ ;fdfu|LM;Gbe{ ;fdfu|LM;Gbe{ ;fdfu|LM    

� dT:o kfng >+[vnf –13 
� dT:o kfng >+[vnf –14 
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