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$= /]Gaf]6«fp6sf] kl/ro M 8f= cfz s'df/ /fO{

%= g]kfndf 6«fp6 df5f M k|ljlw ljsf; / lj:tf/sf r'gf}tLx? M 8f= 6]saxfb'/ u'?Ë

^= 6«fp6 df5f kfngsf] nflu :yn 5gf]6 M 8f= c?0fk|;fb a}B, /fhfdfg d'NdL

&= 6«fp6 kmfd{ l8hfO{g tyf lgdf{0f M u+uf/fd k|wfg, ;fw'/fd a:g]t  

*= 6«fp6 k|hgg tyf Xofr/L Joj:yfkg M ;fw'/fd a:g]t, uf]kfn k|;fb 
nD;fn, gLtf k|wfg 

(= 6«fp6 df5fsf] cfg'a+lzs Joj:yfkg M ;'/]z s'df/ jfUn], gLtf k|wfg

!)= 6«fp6 df5f kfng ljlw M k'?iff]Qdnfn hf]zL, uf]kfn k|;fb nD;fn 

!!= 6«fp6 df5fsf] nflu cfjZos ljleGg kf]ifs tTjx? tyf bfgf 
Joj:yfkg M gGb lszf]/ /fo, gLtf k|wfg, hob]a lai6

!@= 6«fp6 df5fdf nfUg] /f]u / k/hLjL tyf /f]syfdsf pkfo M cfzf 
/fodfemL, ;'/]Gb| k|;fb  
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k|fSsyg
g]kfn s[lif cg';Gwfg kl/ifb\sf dT:o j}1flgsx?sf] em08} b'O{ bzs nfdf] cys k|of; Pj+ cg';Gwfgsf] 
kmn:j?k /]Gjf]6«fp6 df5f kfngsf] k|ljlw ljsf;df cToGt} pRrsf]l6sf] ;kmntf xfl;n ePsf] 5 . 
of] dT:o cg';Gwfg / lasf;sf] If]qdf Ps dxTjk"0f{ Pj+ k|z+;gLo pknAwL xf] . o; kl/k|]Ifdf dT:o 
cg';Gwfg dxfzfvf, uf]bfj/L tyf dT:o cg';Gwfg s]Gb| lqz"nLsf] k|of; clt ;/fxgLo 5 . k|ljlw 
ljsf; tyf lj:tf/df ;+nUg / ;xsfo{df ;xefuL s[ifs Pj+ Joj;foLx? ;j}nfO{ wGojfb lbg 
rfxG5' . 

/]Gjf]6«fp6 dT:o kfng k|ljlwsf] ljsf;n] pRr tyf dWo kxf8L e]udf ljBdfg c;+Vo lr;f] kfgLsf 
;|f]tx?sf] pkof]uaf6 u|fdL0f hg;d'bfodf /f]huf/L Pj+ cfDbfgLsf] cj;/ tyf vfB ;'/Iffsf] 
;'lglZrttfdf 7"nf] e"ldsf /xg] 5 . ljZjdf pTs[i6 /x]sf] of] df5f g]kfnL pkef]Qmfdf+em klg nf]slk|o 
eO{;s]sf] 5 . oL cj:yfnfO{ b[li6ut ubf{ g]kfndf 6«fp6sf] pTkfbg a9fpg ;Sg] k|z:t ;+efjgf 
/x]sf] 5 . x'g t cg';Gwfg Pj+ k|ljlw ljsf;sf sfo{x? slxn] klg g6'lËg] ljifo x'g\ . /fi6«sf] ;|f]t 
pkof]u;DaGwL gLlt, /fli6«o cfjZostf / s[ifssf] ;d:ofdf cfwfl/t ul/g] cg';Gwfg Pj+ k|ljlw 
ljsf; sfo{ lg/Gt/ rln/xg] k|s[of x'g\ . To;}n] ;do ;fk]If ?kdf cfjZos ljifox?df gofF gofF 
k|ljlw ljsf;sf sfo{nfO{ lg/Gt/tf lbO{g' kb{5 . 

6«fp6sf] pTkfbg tyf pTkfbsTj a9fpg xfn;Dd eP u/]sf cg';Gwfgsf] cfwf/df g]kfnL s[ifs tyf 
Joj;foLn] a'e\mg] efiffdf o;sf] kfng Pj+ Joj:yfkg :ki6 x'g] kf7\o ;fdfu|Lsf] 68\sf/f] cfjZostf 
dxz'; eO{/x]sf] ;dodf g]kfn s[lif cg';Gwfg kl/ifb\, dT:o cg';Gwfg dxfzfvf / g]kfn pBf]u 
jfl0fHo dxf;+3 cGt/ut Ps ufFp Ps pTkfbg sfo{qmdsf] ;+o'Qm k|of;df k|ljlw lj:tf/sf nflu 
cfjZos hfgsf/L ;lxt k'l:tsf k|sflzt x'g' cToGt ;/fxgLo sfd ePsf] 5 . 

g]kfndf /]Gjf]6«fp6 pTkfbg sfo{nfO{ k|f]T;fxg Pj+ k|jw{g ug{df o; k'l:tsfn] ;3fp k'¥ofpg]  ljZjf; 
lnPsf] 5' . 6«fp6;DaGwL cg';Gwfg tyf ljsf;;+u cfj4 j}1flgs Pj+ k|fljlws 6«fp6 kfng k|ljlw 
k|;f/s ;+3 ;+:yf, s[ifs, pBf]uL, Joj;foL nufot pkef]Qmfsf ;fy} ;j} ;/f]sf/jfnfx?nfO{ k'l:tsf 
pkof]uL l;4 x'g]5 eGg] cfzf lnPsf] 5' . o;n] b]zdf 6«fp6 pTkfbg a[l4 ug{df yk ;3fp k'Ug]5 eGg] 
ck]Iff ;lxt ;j}df ;kmntfsf] sfdgf ub{5' . lgs} d]xgt nufP/ k'l:tsf tof/ ug{df ;+nUg ;j}df 
xflb{s wGojfb 1fkg ub{5' / o; If]qsf] pHjn eljiosf] nflu z'esfdgf JoQm ub{5' .

c;f/ @)^&
sf7df8f}+

8f= ef/t]Gb' ld>
sfo{sf/L, lgb]{zs

g]kfn s[lif cg';Gwfg kl/ifb\



b'O{ zAb

g]kfn s[lif cg';Gwfg kl/ifbsf dT:o j}1flgsx?n] g]kfndf /]Gaf]6«fp6 kfng k|ljlwsf] ljsf; ug]{ Ps 
cToGt} pbfx/0fLo sfo{ ;Dkfbg u/]sf]] 5 .  ;g\ !(^) sf] bzssf] cGTolt/ / ;g\ !(&) sf] bzssf] 
z'?lt/ b]zdf leq\ofO{Psf] 6«fp6 k|fljlws 1fgsf] cefjdf ;kmn gePkl5 k'gM lj= ;=+ @)$% ;fndf 
hfkfg ;/sf/sf] ;xof]udf g]kfn NoffO{Psf] /]Gaf]6«fp6 sl/j bzjif{sf] cgj/t cg';Gwfg / k/LIf0f 
kl5 s[ifssf] 3/ cfFugdf o;sf] kfng k|0ffnL lj:tf/0f ub}{ nueu @) aif{sf] cys k|of; kl5 of] 
;kmn Pj+ k"0f{ k|ljlw g]kfn clw/fHoe/ lj:tf/sf nflu tof/ /x]sf] 5 . o; 6«fp6 kfng k|ljlwn] 
pRr tyf dWo kxf8L e]udf pknAw lr;f] kfgLsf ;|f]tx? pkof]u ub}{ u|fld0f /f]huf/L Pj+ cfo 
cfh{gsf cj;/ k|bfg u/]sf] 5 eg] pkef]Stfx?df+em Ps pRr u'0f:t/Lo k|f0fL k|f]l6go'Qm kf}li6s 
vfBsf] ljsNo klg NofPsf] 5 . 

xfn pRr tyf dWo kxf8L e]udf o; k|ljlwsf] dfu cToGt} a[l4 ePsf] 5 . o; k|ljlwsf] dfFu nfO{ 
;Daf]wg ug{ 68\sf/f] cfjZostf /x]sf] 5 . 6«fp6 kfngsfnflu s[ifsx?sf] a9\bf] cle?lrnfO{ 
Wofgdf /fvL cg';Gwfgstf{, k|;f/stf{, s[ifs, pBdL ;j}nfO{ pko'Qm x'g] o;;DaGwL Jojxfl/s tyf 
k|of]ufTds 1fg cfjZos /x]sf] kl/k|]Ifdf 6«fp6 kfng ;DaGwL k'l:tsf tof/ x'g' ;/fxgLo sfd 
ePsf] 5 . o; k'l:tsfsf] ;xfotfaf6 6«fp6 kfng If]qdf ;+nUg s[ifs tyf Joj;foLx?sf] jf:tljs 
cfjZostf Pj+ ;d:ofsf] klxrfg u/L ;dfwfgsf pkfox? ;d]t kQf nufpg ;Ifdx'g] / k|efjsf/L 
glthf xfl;n ug{df pkof]uL l;4 x'g] 5 eGg] ljZjf; lnPsf] 5' . 

6«fp6 kfng k|ljlwsf] o; k'l:tsfsf] n]v ;+sng, ;Dkfbg / k|sfzgdf ;lqmotfsf ;fy ;+nUg dT:o 
cg';Gwfg dxfzfvfsf ;Dk"0{f ;xof]uL nufot k|d'v >L ;'/]z s'df/ jfUn]sf ;fy}, k|ljlw ljsf; Pj+ 
lj:tf/ sfo{df cfly{s ?kdf ;d]t ;xof]u k'¥ofpg] g]kfn pBf]u jfl0fHo dxf;+3, s[lif pBd s]Gb| 
cGt/ut Ps ufpF Ps pTkfbg sfo{qmd ;d]t ;j}nfO{ wGojfb 1fkg ug{ rfxG5' / 6«fp6 kfng k|ljlw 
ljsf; tyf pTkfbg clea[l4 sfo{df ;kmntfsf] nflu xflb{s z'esfdgf JoQm ub{5' .

c;f/ @)^&
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8f= 6]saxfb'/ u'?Ë
lgb]{zs, kz' tyf dT:o

g]kfn s[lif cg';Gwfg kl/ifb\
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/]Gaf]6«fp6sf] kl/ro
8f= cfz s'df/ /fO{*

e"ldsf

/]Gaf]6«fp6sf] alu{s/0f cg';f/ Class: Actinopterygii, Order: Salmoniformes, Family: 
Salmonidae, Genus: Oncorhynchus / Species mykiss df kb{5 . /]Gaf]6«fp6 -lrq !_ lr;f], 
;kmf / w]/} clS;hg ePsf] kfgLdf km:6fpg] df+;xf/L df5f xf] . o; df5fsf] pb\ud :yn pQ/ 
cd]/LsfnfO{ dflgG5 . Johann Julius Walbaum n] ;g\ !&(@ df /]Gaf]6«fp6 df5fsf] a}1flgs gfd 
Oncorhynchus mykiss  eg]/ gfds/0f u/]sf x'g . /]Gaf]6«fp6 df5fsf]] df;' pRr u'0f:t/sf] ePsf] 
x'gfn] ;g\ !*%# b]lvg} cd]/Lsf tyf o'/f]kdf Joj;flos tl/sfn] ;kmntfk"a{s o;sf] v]tL ug{ 
yflnPsf] xf] . of] df5f Soflnkmf]lg{of / cnf:sf x'Fb} !( cf}+ ztfAbLsf] z'?df Plzof tyf o'/f]kdf 
km}lnPsf] xf] . /]Gaf]6«fp6 k];Llkms ;fNdf]g km]ldnLdf kb{5 . /]Gaf]6«fp6 df5f w]/} ls;Ldsf 5g\ / ^ 
dxfb]zx? (continents) df lr;f] kfgLsf vf]nf, gbL tyf tfnx?df kfO{G5 .  of] df5fsf] ;'Gb/ 
/+u tyf zq';+u n8\g] v'aLn] ubf{ dT:o lagf]b (Game fish) sf] ?kdf k|Voft 5 . df5f dfg]{ 
dfemLx? tyf dT:o lagf]baf6 dgf]/Ghg ug{ ?rfpg]x?n] o;nfO{ Hofb} dgk/fpF5g\ . /]Gaf]6«fp6 
df5f hfkfgdf ;g\ !*&& df leq\ofO{Psf] lyof] / clxn] hfkfgdf tfhfkfgL df5f kfngsf] -Fresh 
water aquaculture) pTkfbgdf o;sf] t];|f] :yfg /x]sf] 5 . ;g\ @))@ ;Dddf ^$ ljleGg b]zx?df 
/]Gjf]6«fp6 df5fsf] Joj;flos v]tL e}/x]sf] hfgsf/Ldf cfPsf] 5 . 

lrq != /]Gaf]6«fp6
vfg]afgL tyf zfl//Ls j[l4

/]Gaf]6«fp6 df5fsf] z/L/sf] 5]p5]pdf (sides) rf+lbsf] /+u / hLpdf u'nfaL tyf uf8f /ftf] /+usf] 
nfdf]] w;f{ / k5fl8 efu tyf k'R5/df sfnf] yf]Knfx?n] 9fs]sf] x'G5 h:n] ubf{ of] df5f lrqsfl/tf 
-Painting_ u/]sf] h:tf] ;'Gb/ b]lvG5 . ;fgf df5fx?n] ;"Id k|f0fLhGo hLjf0f' (zooplankton) vfg] 
ub{5 / 7"nf] df5fn] ls/fx? -dn:s_, lem+u]df5fx? -s|:6]«;Log_, df5fsf] km'n, ldgf]h tyf 6«fp6 
nufot c? ;fgf df5fx? vfg] ub{5 . 6«fp6 df5fn] vfgf e'O{+ glhs vfG5 / sl/a &%% ;do 
e'O{+dfg} latfp+b5 . of] df5f ;/b/ $-^ aif{ ;Dd af+Rb5 / ;/b/ tf}n #=^ ls=u|f= x'G5 . a9Ldf 
@%=* ls=u|f=;Ddsf] tf}n ePsf] tYof+s 5 . ;fy} ;d'b|af6 gbLgfnfdf hfg] df5fx? sl/a !! aif{ 
/ gbLgfnfaf6 ;d'b|df hfg] df5fx? sl/a ^ aif{ ;Dd af+Rb5 eGg] klg egfO{ 5 . of] df5f vf]nf 
gfnfdf eGbf tfndf a9L ;do ;Dd afFRb5 . of] df5f w]/} b]zx?df k|hgg\\\ u/L gbL tyf tfnx?df 

*af]8{ ;b:o, l/;f];]{h lxdfno kmfp08]zg, nlntk'/
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dgf]/Ghgsf] nflu :6s ug]{ klg ul/Psf] 5 .

jftfj/0fLo cfjZoStf

of] df5f z"Go b]lv @% l8= ;]= ;Dd tfks|d ePsf]] kfgLdf afFRg ;S5 t/ pTkfbgsf] nflu eg] @) 
8L=;]= eGbf sd tfks|d, clS;hg & dL=u|f= k|ltln6/ eGbf a9L / kLPr ̂ =%–*=% rflxG5 . /]Gaf]6«fp6 
df5fsf] ;a}eGbf /fd|f] a[l4sf] nflu !^–!* 8L= ;]= / k|hgg\\\sf] nflu (–!$ 8L= ;]= tfks|d pko'St 
x'G5 . of] df5f x's{g] kfgLsf] tfks|d ;se/ Psgf;sf] cyf{t w]/} km/s tfks|d gx'g] (less variation 
of water temperature within culture period) ePdf /fd|f] x'G5 ;fy} kfgL k|z:t, ;kmf / lg/Gt/ 
alu/xg] x'g' kb{5 . 

g]kfndf /]Gaf]6«fp6 df5f klxnf] k6s ef/taf6 ;g\ !(^( df lemsfO{Psf] lyof] . To;kl5 a]nfotaf6 
a|fpg 6«fp6sf] e'/f ;g\ !(&@ df leq\ofO{of] . tL df5fx? uf]bfj/Lsf] -tt\sfnLg dT:o lasf; s]Gb|_ 
kf]v/Ldf x'sf{pg] Joj:yf eof] / To;kl5 lqz'nLsf] -tt\sfnLg 6«fp6 Xofr/L_ kf]v/Ldf /fvL kfNg] 
Joj:yf eof] . t/ To; ;do 6«fp6 df5faf/] k|fljlws 1fg / bIf hgzlQmsf] cefjn] ubf{ ;kmn x'g 
;s]g . 

g]kfndf 6«fp6sf] ljsfzqmd

k'gM ;g\ !(** -lj= ;+=@)$%_ df hfkfgsf] ldofhfsL k|fGtaf6 /]Gaf]6«fp6 df5fsf] %) xhf/ uf]6f 
e|'0f–km'n (eyed eggs) NofO{ uf]bfj/Ldf aRrf lgsfnL dT:o cg';Gwfg dxfzfvf uf]bfj/L / dT:o 
cg';Gwfg s]Gb| lqz'nLdf /fvL cWoog ul/of] . ;g\ @))@ df klg ldofhfsL k|fGtaf6 g} @) xhf/ d]/f 
:6«]g / !) xhf/ 8f]gfN8;g\ :6«]g u/L hDdf #) xhf/ e|'0f ;lxtsf k'mn NofO{Psf] lyof] .  nuftf/sf] 
cWoogn] e'/f pTkfbg tyf vfg]df5fsf] pTkfbg nufot cfjZos bfgf ;d]t :jb]zd} agfpg ;Sg] 
;Dk"0f{ k|ljlwsf] ljsf; ePsf] 5 . k|ljlwsf] ljsf; eO{;s]kl5 g]kfn s[lif cg';Gwfg kl/ifb\ cGt/ut 
dT:o cg';Gwfg s]Gb| lqz'nL tyf uf]bfj/Lsf] k|fljlws ;xof]uaf6 lghL If]qdf ;a{k|yd /flgkf}jfsf 
s[ifs k"0f{axfb'/ nfdf -uf]kfn_ n] ;g\ !((* b]lv /]Gaf]6«fp6 df5f kfNg]sfd ;'?jft u/] . xfn lghL 
If]qdf ;fgf :t/df sl/a ^) s[ifsx?n] ^,()) a= ld= If]qkmndf ;kmntfk"a{s v]tLu/L aflif{s 
^% d]=6= eGbf a9L vfg]df5f pTkfbg ub{5g\ . ;fy} lghLIf]qdf e'/f pTkfbg tyf bfgf ;d]t agfO{ 
Jofj;foLs v]tLug{ yfn]sf5g\ / oL s[ifsx?dWo] !@ s[ifsx?n] e'/f ;d]t pTkfbgug]{ k|ljlwsf] 1fg 
xfl;n u/L aflif{s sl/a ^,)),))) eGbf a9L e'/f pTkfbg ub}{ cfPsf5g\ .

pTkfbsTj

g]kfnsf] xfjf kfgL cg';f/ ;fwf/0ftof pko'St tfks|d ePdf / pko'St cfxf/f v'jfPdf ;fgf] e'/f 
b]lv @))-#)) u|f= cyf{t vfg]df5f ;fO{hsf] x'gnfO{ !@-!^ dlxgf nfUb5 . t/ sl/a !) u|fdsf] df5f 
:6s ul/Pdf !) dlxgfd} @))–#)) u|fd ;fO{hsf] x'G5 . ;fdfGotof @ aif{df ;/b/ )=* ls=u|f= tyf # 
aif{df !=% ls=u|f= ;fOhsf] x'G5 / @–# aif{d} k|hgg\\of]Uo x'G5 . kf]yL df5fn] k|lt ls=u|f=!,*))–#,))) 
uf]6f c08f lbG5 . k|hgg\\ s[lqd tl/sfn] ul/G5 / aif{df Ps k6s d+;L/ b]lv df3df k|hgg\\\ x'G5 . 
bf]>f] aif{ eGbf t]>f] – rf}yf] aif{sf dfp df5fn] a9L k'mn lbg] / :j:ys/ e'/f pTkfbg ug{ ;Sg] x'G5 .
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g]kfndf kfgLsf] axfj (flow) tyf dfqf (volume) cg';f/ !)–!% ls=u|f= df5f k|lt j=ld=df :6s 
u/L kfNg ;lsG5 . kfgLsf] axfj Ps nL6/ k|lt ;]s]08 k|lt j=ld= ePdf !) ls=u|f= df5f k|lt j=ld= 
pTkfbg ug{ ;lsG5 . t/ pko'St tfkj|md tyf u'0f:t/o'Qm bfgfsf] Joj:yf ePdf k|lt j=ld= @) 
ls=u|f=;Dd 6«fp6df5f pTkfbg ug{ ;lsG5 . df5fnfO{ /f]u nfUgaf6 arfpg kf]v/L ;+w} ;kmf /fVg' 
kb{5, / 7Ls ;do / 7Ls dfqfdf bfgf lbg'kb{5 . bfgfdf cfjZos kf]ifstTj kof{Kt x'g' k5{ . bfgf 
/fd|f];+u e08f/0f ug'{ k5{ .  lr;f] 7fpFdf :6f]/ ug{ x'b}g . 6«fp6df5f /fv]sf] kf]v/Ldf ;kmf kfgL 
dfq nufpg' kb{5 / kfgLdf gfO{6«f]hg Uof; )=$ kL=kL=Pd= eGbf sd x'g'kb{5 . vfg] df5fnfO{ nfdf] 
;do;Dd kfNbf bfgf a9L vfg] t/ df5fsf] a[l4 eg] sd x'+b}hfg] x'gfn] @))–#)) u|fd ;fO{hsf] 
x'gf;fy laqmL ug{ a9L kmfObf x'G5 . Ps ls=u|f=6«fp6df5f pTkfbgsf] nflu @–# ls=u|f= bfgf rflxG5 .  
bfgfsf] u'0f:t/ /fd|f] ePdf Ps ls=u|f= bfgf v'jfP/ ! ls=u|f= df5f pTkfbg ug{ ;lsG5 .

6«fp6df5f Joj;fosf] ;Defjgf / cj;/

g]kfn lr;f]kfgLsf] wgL b]z ePsf]n] lr;f]kfgLdf x'g] 
df5fsf] Joj;flos v]tLug]{ 7"nf] ;Defjgf /x]sf] 5 . 
vf;u/L lxdfnL tyf kxf8L e]udf lr;f] kfgLsf] ;|f]t -lrq 
@_ k|;:t 5g\ . lt e]usf hgtfx?sf] hLljsf]kfh{gsf] 
nflu cfo;|f]tsf cj;/x? sd /x]sf] / vfBfGg afnL 
nufpg sl7g ePsf] cj:yfdf /]Gaf]6«fp6 h:tf] lr;f] 
kfgLdf x'g] df5fsf] v]tLug{ ;lsg] ;+efjgf 5 .

lrq @= kxf8L e]uaf6 alu/x]sf] lr;f] kfgLsf] ;|f]t

To; If]qdf /]Gaf]6«fp6 df5fsf] Joj;flos v]tL k|jw{g ug{ ;lsPsf] v08df ePdf To; e]usf 
hgtfx?n] lhjLsf]kfh{gsf] nflu /f]huf/L kfpg ;Sg] / cfo a[l4x'g] tyf :j:ys/ k|f0fL k|f]l6g ;d]t 
pkef]u ug{ kfpg] 5g\ . ;fy} /fli6«o :t/d} df5fsf] pTkfbgdf a[l4x'g] ePsf]n] 6«fp6 df5f kfngsf] 
;DefJotf cWoogu/L o;sf] clw/fHoe/ Aofks Joj;flos v]tLug{ ;lsG5 . ;'?df o;sf] nufgL 
a9L nfUg] ePsf]n] s[ifsx?n] nufgL ug{ cf+6 ug{ ;Sb}gg\ . To;}n] ;/sf/L jf cGo dfWodaf6 ;xof]u 
tyf ljlQo ;+:yfx? laz]if ;x'lnot Aofhb/df C0f pknAw x'g cfjZos b]lvG5 . 3/fo;L dfux? 
afx]s 7"nf xf]6nx? tyf lab]zL ahf/df ;d]t dfu eO{/x]sf] kl/k|]Ifdf 6«fp6df5fsf] Joj;foLs 
v]tLsf] 7"nf] ;Defjgf b]lvG5 . xfn lghL If]qdf yf]/} s[ifsx?n] ;fgf] :s]ndf /]Gaf]6«fp6sf] v]tL 
u/L/x]sf] x'gfn] pTkfbg sd eO{ k|lt:kwf{ sd /x]sf]5 . lghL :t/df k|lt ls=u|f= ?=&))–()) df 
/]Gaf]6«fp6 df5f las|L ljt/0f eO{/x]sf] 5 . lghL If]qaf6 Joj;flos ?kdf a9L pTkfbg ug{ ;s]df 
pBf]u :yfkgf x'g;Sg] / :jb]z tyf ljb]zdf vkt u/fO{ o;sf] cfoft k|lt:yfkg eO{ lgof{t k|jw{g 
;d]t x'g]5 . ;fy} /fi6«s} 7"nf] cfDbfgLsf] ;|f]t aGg ;Sg] / :jb]zd} /f]huf/Lsf] Joj:yf x'g;Sg] 5 .

of] df5f df+;fxf/L ePsf]n] df5fnfO{ a9L k|f]l6go'Qm bfgf lbg'kb{5 . ;fy} bfgfdf k|f0fLhGo k|f]6Lgsf] 
dfqf cfjZos x'gfn] bfgf d+xuf] x'G5 / df5fsf] d"No klg c? df5fsf] t'ngfdf dx+uf] x'g cfpF5 . 



4

/]Gjf]6«fp6 df5f lr;f] kfgLdf x's{g] ePsf]n] of] df5f Hofb} :jflb nf]x'G5 / kf}li6stfsf] b[li6sf]0fn] 
klg ljz]if dxTj /fVb5 . sfk{ hftsf] df5fdf h:tf] of] df5fsf] df;'df ;–;fgf sfF9fx? (Intra-
muscular 'Y' bones) gx'g' of] df5fsf] laz]iftf xf] . /]Gjf]6«fp6 df5fdf cf]d]uf # cG:ofr'/]6]8 km\
of6L P;L8 (Omega-3 unsaturated fatty acids) kfO{g] x'gfn] :jf:Yosf] nflu lgs} nfebfos 
5 . of] ˆof6L Pl;8 lbdfu tyf 5fnfsf] /fd|f] ljsf; ub{5 . o; cltl/St pRr /Strfk / sf]n:6f]/ 
sd ug{'sf] ;fy} hf]gL{ -Nematode arthritis) sf] b'vfO{ ;d]t sd ub{5 .
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g]kfndf 6«fp6 df5f M k|ljlw ljsf; / la:tf/sf r'gf}tLx?
8f= 6]s axfb'/ u'?Ë*

kl/ro 

g]kfndf 6«fp6 df5f k|ljlw ljsf; eGgfn] lr;f]kfgLdf cfw'lgs dT:o v]tLsf] k|ljlwdf xfn;fn} 
g]kfnn] xfl;n u/]sf] k|fljlws ;kmntfsf] kIf xf] . 6«fp6 df5f cGtu{t y'k} lsl;dsf k|hflt kb{5g\ . 
tL dWo]sf /]Gaf]6«fp6 df5f xfn g]kfndf lr;f] kfgLdf kfngsf nflu k|of]u x'g] k|d'v df5f xf] . 
g]kfnLdf cg'jfb ubf{ /]Gaf]6«fp6 eGgfn] OGb]|]0fL df5f egL gfdfs/0f ug{ ;lsG5 . gfd cg';f/ g} 
o; df5fsf] SofFsL b]lv k'R5/sf] cl£flNt/;Dd xn'sf /ftf] /+usf] w;f{ x'g] ePsf]n] OGb|]0fL df5f 
gfdfs/0f ug{ pko'St ePsf] xf] . 6«fp6 ;d"x cGtu{t s]xL cGo k|d'v df5f klg kb{5g\ h:t}, 
Oncorhynchus  gorbuscha (Walbaum 1792) cyjf Pink Salmon, Oncorhynchus kisutch (Walbaum 
1792) cyjf Coho Salmon, Oncorhynchus nerka (Walbaum 1792) Sockey Salmon; Oncorhnychus 
tshawaytscha (Walbaum 1792) cyjf Chinook Salmon; Oncorhynchus masou (Brevoort, 1856) 
cyjf Masu Salmon cflb . o;} ;d"x dWo]sf Rainbow trout  jf Oncorhynuchus mykiss /x]sf] 5 . 
s]xL bzs cl£f Oncorhynchus nerka (Walbaum 1792) Sockey Salmon, Salmo trutta (Linnaeus 1758) 
h;nfO{ a|fpg 6«fp6 elgG5, g]kfn leqfOPsf] lyof], t/ o; df5fnfO{ arfpg ;lsPg . xfn oL b'j} 
df5f g]kfndf cl:tTjdf g/x]sf] a'lemPsf] 5 . 

k|:t't ;a} 6«fp6 dWo] lr;f]kfgLdf Joj;flos v]tLug{ ;lsg] pko'St 6«fp6df /]Gaf]6«fp6 df5fnfO{ 
dflgG5 . lr;f]kfgL  eGgfn] ;fdfGotof @) l8u|L ;]lG6u|]8 eGbf sd tfks|d ePsf] vf]nf, vx/], tfn, 
;d'b|sf] kfgL nfO{ a'emg' kb{5 . g]kfndf /]Gaf]6«fp6 df5f kfng ug{ @) l8u|L ;]lG6u|]8  eGbf sd 
tfks|dsf] au'cf kfgL pko'St x'G5 . /]Gaf]6«fp6 df5f kfngsf nflu alu/x]sf] pRr cS;Lhgo'St, 
lr;f], :jR5, s+rg kfgL rflxG5 . 

  
lrq != g]kfnsf 8fF8fx?

g]kfnsf] clwsf+z e'efu 8fF8fkfvf / lxdfnx?n] cf]u6]sf 5g . g]kfn leq lxpFo'Qm lxdfn, kxf8 / 
8f8fkfvfn]] el/Psf] If]qx? w]/} 5g . log} ef}uf]lns ljz]iftfsf sf/0f lxdfnosf] dWo / k|d'v e'efu 

*d'Vo j}1flgs tyf lgb]{zs, kz' tyf dT:o cg';Gwfg, g]kfn j[mlif cg';Gwfg kl/ifb\, l;+xb/jf/ sf7df8f}+
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/x]sf] of] If]q lr;f]kfgLsf] pbud :ynsf] ?kdf klg lrlgG5 . To;}sf/0f klg g]kfnsf oL ljzfnsfo, 
lxdfnL 8f8fx?nfO{ Æhn :tDeÆ (water tower) gfdfs/0f ul/Psf] 5 . o:tf æhn :tDeÆ af6 pTklQ 
x'g] kfgL clwst/ lr;f] g} x'g] kfO{Psf] / obfsbf dfq tftf] kfgL e]l6G5g\ . g]kfnsf k"j{ d]rL b]lv 
klZrd dxfsfnL ;Dd xhf/f}+ gbL, vf]nfgfnfx? pQ/sf lxdfnL / kxf8L e]uaf6 pTklQ x'g] ePsf]n] 
lr;f]kfgLdf Joj;flos df5fv]tLsf] k|z:t ;Defjgf /x]sf] ;xh} cg'dfg ug{ ;lsG5 . tyflk 6«fp6 
df5f Ps pRr d"No kg]{ / ;fdfGotof, pTkfbgnfut klg cGo afnLsf] t'ngfdf j9L g} x'g]ePsf]n]] 
;x/ ahf/, ljB't / ;8s;+u hf]l8Psf] If]qnfO{ k|fyldstfdf /fVg cfjZos x'G5 . 

g]kfndf 6«fp6 df5f k|ljlw lasf;sf] cfjZostf 

g]kfnsf lxdfnL / kxf8L If]q b]zsf] s'n hg;+Vofsf] %) k|ltzt eGbf a9L dflg; a;f]af; ug]{ If]q 
xf] . kxf8L e]udf ;fdfGotof ef}uf]lns hl6ntfsf sf/0f kf/Dkl/s v]tLsf] pTkfbgzLntf sd 5 . 
kxf8L If]qdf a;f]af; ug]{x?sf] v'/fsdf k|f0fL k|f]l6g cfk"lt{sf] klg 68sf/f] ;d:of 5 . kxf8L If]qdf 
oftfoftsf] ;d:ofsf sf/0f o:tf If]qdf a;f]af; ug]{ ;d'bfox?sf nflu ;xh /f]huf/Lsf cj;/ klg 
Go"g x'G5 .  t;y{ klg o:tf If]qdf /f]huf/Lsf cj;/ ;[hgf ug{' Ps k|d'v cfjZostf xf] . 

g]kfnsf] l;dfgf leq ;d'b| geP klg hn;|f]tsf nflu Ps ;d[4 b]z dflgG5 . t/, xfd|f vf]N5f / 
vf]nfx?df /x]sf] kfgL df5f kfngsf nflu vf;} pkof]u x'g ;s]sf] 5}g . o:tf v]/hfg] hn;|f]tx?sf] 
pkof]u ug{ klg df5f kfng k|ljlwsf] cfjZostf /x]sf] lyof] . oL ;a} ;d:ofx?sf] s]xL xb;Dd 
lg/fs/0fsf nflu / ;lhn} pTkfbg x'g ;Sg] k|f0fL k|f]l6gsf] kl/k"lt{sf nflu lr;f]kfgLdf x's{g ;Sg] 
df5f kfng k|ljlwsf]] cfjZostf /x]sf] lyof] .

6«fp6 df5f k|ljlw la:tf/sf] ;+efjgf / r"gf}tLx? 

Dffly pNn]v eP cg';f/ 6«fp6 df5fsf y'k|} k|hfltx? 5g\ . oL dWo] g]kfndf /]Gaf]6«fp6 df5f 
kfng k|ljlw ljsf; ePsf] 5 . g]kfnsf laleGg prfO{df cjl:yt If]qx?df lr;f]kfgLsf] kof{Kt 
pknAwtfnfO{  Wofgdf /fVbf cfufdL lbgx?df lr;f]kfgLdf km:6fpg ;Sg] yk df5fx?sf] k|ljlw 
ljsf; ug{ ckl/xfo{ 5 . /]Gaf]6«fp6 df5f z"Go b]lv @@ l8= ;]= ;Ddsf] kfgLdf ;xh?kdf afFRg ;Sg] 
ePtf klg o; df5fsf] zf/Ll/s a[l4 !^ b]lv !* l8= ;]= tfks|ddf t'ngfTds ?kdf l56f] x'g] ePsf]n] 
;f] clwstd tfks|d eGbf yf]/} x'g] ;kmf / s+rgkfgLsf y'k|} ;|f]t g]kfndf laBdfg 5g\ . clt lr;f] 
kfgL h:t}, ! b]lv !) l8= ;]= tfksddf klg /fd|/L x'sg{ ;Sg] dWo]sf cfs{l6srf/ (Archtic Charr)  
gfd ePsf] df5f klg pQd x'g ;S5 . o:tf ljifoaf/] yk cWoog / cg';Gwfgx?af6 lgSof}{n x'g' 
h?/L 5 . 

cem, clt lr;f] kfgLdf Joj;flos tj/df a[l4 e} pTkfbg x'g] df5f g]kfnsf vf]nfgfnfdf gb]lvPsf]n] 
cfs{l6srf/ df5f kfngsf] k|ljlw ljsf; pRr lxdfnL If]qdf /x]sf hn;|f]t kl/rfngsf nflu a9L 
;fGble{s Pj+ nfebfos x'g ;Sb5 . 6«fp6 df5fsf nflu ef}uf]lns / jftfj/0fLo cg's'ntfsf] afjh'b 
clwstd Joj;flos pTkfbgsf] nIo xfl;n ug{ lgDgfg';f/sf] r'gf}tLx? b]lvPsf 5g\ .
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!=	 /]Gaf]6«fp6 df5f pTkfbg k|ljlwsf] k|f/lDes ljsf; ePsf] 5 . t/, cg';Gwfgsf] sfo{ Ps dx+uf] 
k|lsof ePsf]n] cg';Gwfgsf nflu 5'§ofOg] ah]6 Go"g x'g] u/]sf] 5 . ;fy} lr;f]kfgLdf dT:o 
kfng k|ljlw k|;f/sf] ;+oGqsf] lgtfGt cefj /x]sf] 5 . t;y{, cfufdL lbgx?df /]Gaf]6«fp6 df5f 
pTkfbgsf nflu ah]6sf ;fy ;fy} k|lzlIft hgzlSt klg k|d'v r'gf}tL x'g;Sg] b]lvG5 . 

@=	 /]Gaf]6«fp6sf] k|ljlw ljsf;sf] nflu b|'tt/ pTkfbgsf nflu k|;f/ ;+oGqsf] cfjZostf /x]sf] 5 . 
k|;f/ sfo{stf / ljifo ljz]if1sf] cefjdf 6«fp6 pTkfbg la:tf/ dfu cg';f/ x'g ;s]sf] 5}g . 

#=	 ef}lts k"j{fwf/sf] cefj, h:t} pko'St :yndf ;8s / lah'nLsf] cefjn] 6«fp6 df5f pTkfbg 
la:tf/n] yk ult lng;s]sf] 5}g . 

$=	 :jR5 kfgLsf] d'xfg k|of]u;DaGwL clwsf/ 6«fp6 df5f kfngsf] Joj;flos ;kmntfsf cfwf/ x'g 
;Sg] b]lvPsf]n] To:tf] clwsf/;DaGwL gLlt tof/ ug{ ;lsPsf] 5}g . 

%=	 6«fp6 df5fsf cfxf/f pTkfbgsf k"a{fwf/ ljsf; cem lzz' cj:yfdf /x]sf]n] Joj;flos :t/sf] 
cfxf/f pTkfbg ug]{ lgsfo / k|fljlws bIftf r'gf}tLk"0f{ /x]sf] 5 . 

^=	 6«fp6 df5fsf] u'0f:t/o'St e'/f pTkfbg cfufdL lbgx?df Ps r'gf}lt x'g] 5 .

&=	 hg:t/ ;Dd 6«fp6 df5fsf] k|ljlw lj:tf/0fsf nflu :t/o'Qm tflnd klg Ps r'gf}tL xf] .

*=	 6«fp6 df5f pTkfbg nfutdf sdL u/fO{ hg;fwf/0f ;Dd k'¥ofpg / lgoft{sf dfu{ k|z:t u/fpg] 
sfo{ r'gf}tLk"0f{ /x]sf] 5 .

pk;+xf/
g]kfndf lr;f]kfgLdf df5fkfng;DaGwL k|ljlw ljsf;n] kxf8 / lxdfnL e]usf le/kfvf]df ;d]t dT:o 
pTkfbg a[l4 ug{ ;lsg] ePsf] 5 . o; k|ljlwsf] la:tf/af6 yk /f]huf/L, cfo cfh{g / pRr d'Nosf 
vfB pTkfbg x'g ;Sg] b]lvPsf] 5 . lah'nL / ;8s k'u]sf :yfgdf lr;f]kfgLsf] pkof]uaf6 6«fp6 df5f 
pTkfbg x'g] w]/} ;+efjgf /x]sf]n] ef}uf]lns agf}6 cg';f/sf To:tf] ynf]df 6«fp6 df5fsf] Joj;flos 
pTkfbg ug{ ;Sg] k|z:t ;+efjgf /x]sf] 5 . xfn lr;f]kfgLdf dT:o kfngsf nflu /]Gaf]6«fp6 df5fdf 
dfq cg';Gwfg eO{ k|ljlw tof/ ul/Psf] 5 . t/ lr;f]kfgLsf] dT:o kfngnfO{ 6]jf lbg /]Gaf]6«fp6 
hftsf] df5fnfO{ dfq} b[li6ut ul/ cfly{s nufgLsf] sfo{sdnfO{ cufl8 a9f+pbf a9L r'gf}tLx?sf] 
;fdgf ug{' kg]{ ePsf]n] lr;f]kfgLdf kfng ug{ ;lsg] u'0f ePsf df5fx? pTkfbgsf k|ljlwsf] klg 
ljsf; x'g;s] ls;fgdf r'gf}tLsf] ;fdgf ug]{ zlQm / Ifdtfsf] ljsf; x'g]5, h'g h?/L b]lvG5 .
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6«fp6 df5f kfngsf] nflu :yn 5gf]6
8f= c?0f k|;fb a}B*, /fhfdfg d'NdL **

e"ldsf

6«fp6 df5f kfngaf6 ;kmntf kfpgsf] nflu Pp6f k|d'v k"jf{wf/ dWo] ;xL :yfgdf :yn 5gf]6 ug'{ 
xf] . 6«fp6 df5f kfng ug{ :ynsf] 5gf]6 ubf{ d'Votof kfgL, hldg, ;8s tyf lah'nL h:tf ljleGg 
s'/fx?df ljz]if Wofg lbg' lgtfGt cfjZos x'G5 . lg/Gt/ alu/xg], ;kmf, lr;f] / k|z:t dfqfdf 
pknAw kfgL, s]xL le/fnf] k/]sf] jf ;dy/ t/ u/f k/]sf] s[lif pTkfbgsf] nflu cof]Uo ePklg kf]v/L 
agfpg of]Uo hldgsf ;fy} cfjZos ;fdfu|Lx? pknAw ug{ / ahf/sf] nflu ;d]t oftfoftsf] 
;'ljwf ePsf] 7fpF 6«fp6 df5f kfngsf] nflu pko'Qm x'G5 . Sofnl;odo'tm kfgL 6«fp6 kfngsf] nflu 
pko'tm x'G5 .

:yn 5gf]6

:yn 5gf]6 ubf{ lgDg ljifox?df Wofg lbg' kb{5 M 

!=	 kfgLsf] dfqf (Water quantity)

@=	 kfgLsf] u'0f:t/ (Water quality)

@=!	 tfkqmd (Temperature)
@=@	 3'lnt clS;hg (Dissolved oxygen)
@=#	 kLPr (pH)
@=$	s"n Iff/Lokg (Total alkalinity) / kfgLsf] s8fkg (Hardness)
@=%	 gfO{6«fO{6 (Nitrite-NO) 
@=^	cdf]lgof axg Ifdtf (Ammonia carrying capacity)
@=&	kfgLdf x'g] 7f]; kbfy{ (Suspended Solid)
@=*	kfgLdf cGo tTjx?sf] ld;fj6 (Contaminants)

#=	 hldgsf] lsl;d / le/fnf]kg 

$=	cGo s'/fx? 

$=!	 oftfoftsf] ;'ljwf
$=@	 laB't cfk"lt{
$=#	 ahf/ Joj:yf tyf sfdbf/ pknJwtf
$=$	af9L tyf klx/f] d'Qm
$=%	;'/Iffsf] b[li6sf]0fn] pko'Qm

*al/i7 k|fljlws clws[t, sfnLu08sL dT:o Xofr/L, a]N6f/L, :of¨hf
**al/i7 k|fljlws clws[t, dT:o cg';Gwfg dxfzfvf, uf]bfj/L, nlntk'/
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!= kfgLsf] dfqf (Water quantity) 
Ps d]= 6= df5f pTkfbgsf] nflu cGbfhL !)) a= 
ld= /];j] kf]v/Ldf Go"gtd %)) 3= ld k|lt lbgsf] 
b/n] kfgLsf] jxfj lg/Gt/ ?kdf cfjZos kb{5 . 
o;/L ;fwf/0ftof !)=) ln= k|lt ;]s]08 c6'6 ?kdf 
kfgLsf] axfj ePsf] cyjf Ps lbgdf $ b]lv % 
k6s k'/f kfgL km]/jbn x'g] /];j] kf]v/Ldf Ps 
jfnLdf em08} Ps d]= 6= 6«fp6 df5f pTkfbg ug{ 
;lsG5 . ;fwf/0ftof s'g} /];j] kf]v/Lsf] pTkfbg 
Ifdtf To; /];j] kf]v/Ldf :6s ul/Psf] df5f e'/fsf] 

tf}n / kfgLsf] dfqfdf e/ kb{5 . lrq != k|;:t dfqfdf pknAw kfgLsf] >f]t

6«fp6 df5f kf]v/L lgdf{0f tyf l8hfO{g ul/g] 7fpFdf kfgLsf] nflu lgDg s'/fx?df Wofg lbg' kb{5
•	 6«fp6 kmfd{ lgdf{0fsf] nflu 5flgPsf] :yndf aif}{el/ kof{Kt dfqfdf pknJw x'g ;Sg] kfgLsf] 

axfj (Water flow) -lrq !_ x'g' h?/L 5 .
•	 pknJw kfgLsf] u'0f:t/ cg';f/ k|hgg\\ -Breeding) u/]/ Xofr/L -Hatchery) sf] nflu ;'ljwf 

lgdf{0f ug]{ xf] ls vfg] df5f dfq pTkfbgsf] nflu ;'ljwf lgdf{0f ug]{ xf] Plsg ug'{ kb{5 .

@ kfgLsf] cfjZos u'0f:t/ (Water quality requirement)

@=! kfgLsf] tfkqmd (Water temperature)
;fwf/0ftof 6«fp6 df5f ) b]lv @% l8= ;]= tfkqmd ePsf] kfgLdf afFRg ;S5 . @% l8= ;]= tfkqmd 
ePsf] kfgL 6«fp6 df5fsf] hLjg ofkgsf] nflu clwstd tfkqmd dfkg xf] h;df of] df5f 5f]6f] 
cjlw ;Dd dfq afFRg ;Sb5 . 6«fp6 df5fsf] k|hgg\\ tyf Xofr/L Joj:yfkgsf] nflu kfgLsf] tfkqmd 
( b]lv !$ l8= ;]= leq x'g' kb{5 . 6«fp6 df5fsf] a[l4sf] nflu !$ b]lv !* l8= ;]= tfkqmd ePsf] 
kfgL pko'Qm x'G5 . kfgLsf] tfkqmd @! l8= ;]= eGbf a9L ePdf df5fsf] cfxf/f vfg] ?rLdf sdL 
cfO{ df5fsf] a[l4df sdL cfpF5 / df5f dg{ klg ;Sb5 . !^ b]lv @) l8= ;]= tfkqmd ePsf] kfgL 
6«fp6 df5fsf] pQd a[l4sf] nflu ;j}eGbf jfG5gLo tfkqmd xf] . To; sf/0f 6«fp6 df5f kfngsf] 
:yn 5gf]6 ubf{ jif{} e/L @) l8= ;]= eGbf sd tfkqmd ePsf] kfgL k|z:t dfqfdf pknAw x'g] 7fpFdf 
ug'{kb{5 . kfgLsf] tfkqmd ^ dlxgf eGbf sd cjwL ;Dd !^–!* l8= ;] ePdf Joj;flos ?kdf 
6«fp6df5f ;+rfng ug{ kmfO{bfhgs x'b}g .

6«fp6 df5f kfngsf] nflu pko'Qm kfgLsf] tfkqmdM
afFRgsf] nflu			   )–@% l8= ;]=
k|hgg\\sf] nflu 			  (–!$ l8= ;]=
a[l4sf] nflu			   !$–@) l8= ;]=
pQd a[l4sf] nflu		  !^–!* l8= ;]=
:yn 5gf]6sf] nflu		  @! l8= ;]= eGbf sd
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of] df5f x's{g, kfgLsf] tfkqmd ;se/ Psgf; (Stable temperature) ePdf /fd|f] x'G5 . 6«fp6 df5fsf] 
nflu kfgLsf] u'0f:t/ Joj:yfkgdf tfkqmd / 3'lnt clS;hgsf] (dissolved oxygen) dfqfn] dxTjk"0f{ 
:yfg /fVb5g\ . tfkqmddf x'g] kl/jt{gn] clS;hgsf] pknJwtf / cdf]lgof (NH3) lg;[t (excrete) 
x'g] b/df kl/jt{g x'G5 . pbfx/0fsf] nflu ( l8= ;]= af6 !% l8= ;]= tfkqmd a9\bf !)) u|fd /]Gjf] 
6«fp6 kflnPsf] jftfj/0fdf x'g] kl/jt{gx?M

s_ df5fdf x'g] kl/jt{gM
•	 ^&=% Ü rkfrko b/ ( Metabolic rate) / clS;hg dfu (oxygen demand_ df a[l4 .
•	 (&=*Ü b}lgs nDafO{ a[l4
•	 ^^=&Ü b}lgs tf}ndf a[l4
•	 (*=%Ü cdf]lgof pTkfbg ;+efjgf 
•	 ##=!Ü clS;hg axg Ifdtf ( Oxygen carrying capacity) df Åf; 

v_ kfgLdf x'g] kl/jt{gx?M
•	 !@=*Ü clS;hgsf] dfqfdf sld
•	 %*=*Ü jftfj/0fLo unionized cdf]lgofdf a[l4 .
•	 ^&=%Ü clS;hgdf sdL -/];j] af6 lgsf; x'g] kfgLdf_

tflnsf != 6«fp6 df5f kfngsf] nflu kfgLsf] pko'Qm ef}lts / /f;folgs u'0fx?sf] dfqf .

u"0fx? dfqf
3'lnt clS;hgsf] saturation ^)Ü
kLPr (pH) ^=% b]lv *=%
Iffl/okg (Alkalinity) *) b]lv @)) ld=u|f=÷ln= CaCO3 sf] ?kdf
sfj{g 8fO{cS;fO{8 (CO2) < @=) ld=u|f=÷ln=
SoflN;od (Ca) > %) ld=u|f=÷ ln=
hL+s (Zn) < )=)$ ld=u|f=÷ ln=, kLPr= &=^ df
sk/ (Cu) ) <)=))^ ld=u|f=÷ln= g/d kfgLdf

) <)=# ld=u|f=÷ln= s8f kfgLdf
kmnfd ( Iron) <!=) ld=u|f=÷ln=
cdf]lgof (NH3 -N) <)=)@ ld=u|f=÷ln= -:yfoL -constant)

<)=)% ld=u|f=÷ ln= -intermediate)
gfO6«fO{6 (NO2 -N) <)=%  ld=u|f=÷ln=
gfO{6«f]hg <!))Ü saturation
kfgLdf /x]sf] 7f]; kbfy{ (suspended solids) < *)ld=u|f=÷ ln=
kfgLdf 3'lnt 7f]; kbfy{ (dissolved solids) @) b]lv @)) ld=u|f=÷ln=
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@=@ kfgLdf 3'lnt clS;hg (Dissolved oxygen)  
dflg;nfO{ h:t} df5fnfO{ Zjf; k|Zjf; s[ofsf] nflu clS;hgsf] cfjZostf kb{5 . df5fnfO{ 
cfjZos kg]{ clS;hgsf] dfqf df5fsf] ;fO{h, 3gTj, bfgfsf] dfqf, cGo s[ofsnfksf] :t/ tyf 
kfgLsf] tfkqmddf e/ kb{5 .

6«fp6 df5f kfngsf] nflu kfgLdf 3'lnt clS;hgsf] dfqf & lk= lk= Pd eGbf dfyL x'g' kb{5 . 6«fp6 
df5fsf] pQd a[l4sf] nflu & b]lv * lk= lk= Pd= ;Dd 3'lnt clS;hg ePsf] kfgL cg's'n x'G5 . olb 
kfgLdf ePsf] 3'lnt clS;hgsf] dfqf & lk= lk= Pd= eGbf 36L ePdf 6«fp6 df5fsf] a[l4df sdL cfFp5 . 
;fwf/0ftof g]kfnsf] dWo kxf8L If]qdf ePsf vf]nfgfnfsf] lr;f] kfgLdf 3'lnt clS;hgsf] dfqf a9L x'g] 
ePsf]n] oL 7fpFx? 6«fp6 kfngsf] :yn 5gf]6sf] nflu pko'Qm x'G5 .

6«fp6 df5f ;3g / bfgfdf cfwfl/t v]tL k|0ffnL ePsf] x'Fbf o;nfO{ cfjZos kg]{ clS;hg cfk'lt{sf] 
nflu aUg] kfgLsf] lg/Gt/ cfjZostf kb{5 . t/ cGo kIfx? -3gTj, kl/df0f, bfgf cflb_ df Wofg 
glbO{ clS;hg cfk'lt{sf] nflu kfgLsf] axfj a9fpbfM

•	 clS;hgdf cfwfl/t /];j]sf] jxg Ifdtf (carrying capacity) a9\5 .
•	 /];j]df kfgLsf] axfj a9\5 .
•	 df5f kf}8gsf] nflu clws zlQm (energy) vr{ x'G5 .
•	 /];j]df clS;hgsf] cfk"lt{ (oxygen demand) a9\5 / cTolws kfgLsf] axfjn] ;du|df clS;hgdf 

cfwfl/lt /];j] sf] axg Ifdtf (Carrying Capacity) 36fpF5 . To; sf/0f 6«fp6 df5f kfngdf 
pko'Qm clS;hgsf] Joj:yfkg ug{ kfgLsf] dWod axfj, bfgfsf] u'0f:t/ -dfqf, df5fsf] 3gTj 
tyf s'n tf}nsf] Joa:yfkg_, /];j]sf] pko'Qm ;+/rgf / ;/;kmfO{df Wofg lbg' kg]{ x'G5 . 

@=# kfgLsf] kLPr (Water pH) 
kLPr dfgn] kfgLsf] cDnLo / Iff/Lo k|lts[ofnfO{ ;Daf]wg ub{5 . ^=% b]lv *=% ;Dd lkPr ePsf] 
kfgL 6«fp6 df5fsf] hLjgofkgsf] nflu pko'Qm ePtf klg 6«fp6sf] a[l4 tyf pTkfbgsf] nflu &=) 
b]lv &=% ;Dd kLPr ePsf] kfgL pQd x'G5 . 6«fp6 kfngsf] nflu kfgLsf] kLPrsf] dfqf ^=) eGbf 
sd / *=% eGbf a9L x'g' x'b}g . olb kfgLsf] dfqf *=% eGbf a9L ePdf kfgLdf Pdf]lgof a9L 3'Ng 
uO{ df5fsf] nflu xflgsf/s x'g ;Sb5 . g]kfndf aUg] k|fo M vf]nfgfnfsf] lr;f] kfgLdf kLPr sf] 
dfqf & (neutral) x'g] ePsf]n] df5f kfngsf] nflu pko'Qm x'G5 . 

sd kLPr ePsf] kfgLdf df5fnfO{ kg]{ c;/x? M
•	 ef]s gnfUg] (appetite loss) .
•	 df5fsf] zf/Ll/s a[l4 sd x'g], k|hgg\ Ifdtfdf sdL .
•	 laiffn' kbfy{ ;dg (tolerance of toxic substances) ug]{ Ifdtfdf sdL .
•	 Sof+ls (Gill) df Do"s; (Mucus) sf] cTolws k|afx x'g], h;n] Zjf; k|Zjf;df c;/ ub{5 .
•	 wft'x?sf] -h:t} PNd"lgod, xfO{8«f]hg ;NkmfO{6, qmf]d]6_ laiffn' k|efjnfO{ a9fpF5 .
•	 /f]u / k/hLjL k|lt/f]lw Ifdtfdf Xf; .
•	 cfsl:ds d[To' .
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a9L kLPr ePsf] kfgLdf df5fnfO{ kg]{ c;/M
•	 cf+vfsf] cornea /  lensnfO{ c;/ kfb{5 .
•	 Sofls+nfO{ rf]6 k'¥ofFp5 .
•	 /utsf] cDnLo -Iff/Lo c;Gt'ng (acid-base imbalance) .
•	 l9nf] a[l4.
•	 Iff/Lo d[To' .

@=$ s"n Iffl/okg (Total alkalinity) / kfgLsf] s8fkg (Hardness):
Iffl/okg, afO{sfaf]{g]6 / sfjf]{g6 kbfy{sf] of]u xf] . ;fwf/0ftof sfaf]{g]6 (CO3)  / afOsfaf]{g]6 
(HCO3)sf] df5fsf] zf/Ll/s cfjZoStfdf ljlzi6 of]ubfg x'b}g . t/ df5fsf] a[l4df c;/ kfg]{ cGo 
kfgLsf u'0f:t/ ;+u Iffl/okgn] k|ltlqmof ub{5 . o;n] kLPrsf] ptf/ r9fjnfO{ lgoGq0f ub{5 . 6«fp6 
df5f #) b]lv @)) ld=u|f=÷ln= Iffl/okg ePsf] kfgLdf x's{g / a9\g ;Sb5 .

DofUg]l;od / SoflN;od cfogx?sf] (bivalent metallic ions) of]u g} kfgLsf] s8fkg xf] . w]/} h;f] 
hnr/x? s8fkgdf w]/} leGgtf ePsf] kfgLdf a9\g ;S5g\ . t/ df5fsf] lgif]lrt km'nsf] e|"0f 
ljsf;sf] k"0f{ k|lqmof ;DkGg x'g kfgLsf] s8fkgn] dxTjk"0f{ e"ldsf lgjf{x ub{5 .

tfhfkfgL (Fresh water) df x's{g] df5fx? Hypertonic x'G5g\ . Osmoregularity sf] leGgtfnfO{ 
;Gt'ng ug{, df5fn] w]/} dfqfdf lk;fj hGo kbf{yx? lg;[t ug'{ kg]{ x'G5 . t/ kfgLdf kof{t 
dfqfdf s8fkg ( >@%) dL=u|f=÷ln=_ ePsf] cj:yfdf 6«fp6 / cGo tfhf kfgLdf x's{g] df5fn] 
osmoregulution sf] nflu sd rkfrko zlQm vr{{ ug'{ kg]{ x'G5 / o; k|sf/ df5fsf] a[l4sf] nflu 
a9L rkfrko zlQm k|fKt x'G5 .

@=% gfO{6«fO{6 (Nitrite) 
cdf]lgof–gfO{6«f]hg oxidation x'bfsf] pTkfbg gfO{6«fO{6 xf] . 6«fp6 df5fn] )=%) dL=u|f=÷ln= gfO{6«fO{6 
sf] :t/nfO{ k|lts"n k|efj gkg]{ u/L ;xg ;S5 . of] :t/ eGbf dfly gfO{6«fO{6sf] ;fGb|tf (concentration) 
ePsf] cj:yfdf df5fdf Methemoglobinemia /f]u -ch}ljs_ nfUb5 . /utsf clS;hg k|jfx sd 
x'g uO{ df5fsf] nflu cfjZos kg]{ clS;hg k|fKt x'g ;Sb}g .

@=^ cdf]lgof axg Ifdtf (Ammonia carrying capacity) 
kfgLdf cdf]lgof @ k|sf/sf] cj:yfdf /xG5, ionized (NH4

+) h'g laiffn' x'b}g / unionized (NH3) 
h'g laiffn' x'G5 . 6«fp6 kflng] kfgLdf cdf]lgof (NH3) jxg Ifdtf 6«fp6sf] dWod b]lv nfdf] ;do 
;Dd ;xg ug{ ;Sg] dfqfdf lge{/ /xG5 . clxn] ;Ddsf cWoogx?n] b]vfP cg';f/ 6«fp6 df5fn] 
nfdf] ;do ;Dd <)=)@ dL=u|f=÷ln= NH3 / 5f]6f] ;dosf] nflu <)=)% ld=u|f=÷ln= NH3 ;xg 
ug{ ;Sb5 . 

6«fp6 kflng] /];j]x?sf] ljleGg ;+/rgfx? (single-pass linear system /  multiple pass system) 
df cdf]lgofsf] dfqf )=)@ dL=u|f=÷ln= eGbf dfly x'g' x'b}g . olb cdf]lgofsf] dfqf ls6fg u/LPsf] 
dfkb08 eGbf dfly ePdf bfgf lbO{g] ;3gtf ( Feeding intensity) 36fP/ lgoGq0f ug'{ kb{5 .
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@=& kfgLdf x'g] 7f]; kbfy{ ( Suspended solid):
kfgLdf t}l/g] jf kL+wdf hDg] vfnsf 7f]; kbfy{ ePsf] kfgL 6«fp6 df5f kfngdf k|of]u ug{ x'Gg . 
o:tf] kfgLn] SofFlssf tGt'x? (gill lamella tissues) ;'lgg uO{ df5fn] clS;hg lng] Ifdtfdf Xf; 
NofpFb5 . s]xL jg:ktLsf k/fu, pbfx/0fsf] nflu ;Nnf] -pine_ kfgLdf ldl;g uPsf] cj:yfdf 
klg pk/f]St ;d:of cfpg ;S5 . oL 7f]; kbf{ysf] s"n k|efj df5fsf] a[l4df sdL / bfgfsf] vkt 
cg';f/sf] df5f pTkfbg cg'kft (FCR) df a[l4 x'g' xf] .

/];j]sf] kfgLdf t}l/g] 7f]; kbfy{sf] (suspended solids) dfqf d'ntM bfgfsf] kfrg of]Uotf (digestibility 
of feed) / bfgf lbO{g] tl/sf÷k|ljlw (feeding technique) df e/ kb{5 . t}l/g] 7f]; kbfy{nfO{ ;xg 
ug]{ Ifdtf 6«fp6 df5fdf w]/} -*) dL=u|f=÷ln=_ ePtf klg, 7f]; kbfy{sf] k|s[ltdf e/ kb{5 . w]/} h;f] 
lg;[t kbfy{ (fecal materials) / v]/ uPsf] bfgfsf 7f]; kbf{yx?n] ;fdfGotof 7"nf ;fO{hsf -%) u|fd 
dflysf_ 6«fp6nfO{ vf;} c;/ ub]}{gg\ . t/ ;fgf df5fsf] SofFlsdf oL 7f]; kbf{yx? hDg uO{ 9';LhGo 
kbfy{ (fungi) sf] a[l4df cg's"n jftfj/0f agfpFb5g\ h;n] SofFlsdf kfgLsf] k|jfxnfO{ /f]sL df5fnfO{ 
clS;hg lng afwf k'¥ofpF5 . o:tf] cj:yfnfO{ sestonosis elgG5 / o;sf] s'g} pkrf/ 5}g .  

@=* kfgLdf cGo tTjx?sf] ld;fj6 (Contaminants):
6«fp6 kflng] kfgLsf] jftfj/0f k|b"if0f /lxt x'g' kb{5 . zx/L, cf}Bf]lus / s[lif If]qaf6 lj;{hg 
x'g] kbfy{ / tTjx?af6 kfgLsf] ;|f]t d'St x'g' kb{5 . To:t}, k|fs[lts contaminants h:t} ux|f}+ 
wft'x? (cadmium-Cd, copper-Cu, zinc-Zn, mercury-Hg) sf] s"n ;fGb|tf (concentration) )=! 
ld=u|f=÷ln=sf] :t/ eGbf a9L x'g' xF'b}g .

kfgLdf gfO{6«f]hgsf] ;3g 3'nglzntf (supersaturation) Pp6f d'Vo contaminants sf] ?kdf /x]sf] 
x'G5 . a9L jf !))Ü eGbf dflysf] saturation n] Uof; aan (gas bubble) /f]u  lgDTofp5 . o:tf] 
cj:yfdf nitrogen Uof; kfgLaf6 lg:sL gill emboli  agfpF5 / /utsf] k|efjnfO{ k|efljt u5{ . vf; 
u/]/ ulx/f gns'k (deep well) tyf e"–ue{ -d"n_ af6 lg:sg] kfgLdf (ground water) clS;hgsf] sdL 
/ gfO{6«f]hgsf] ;3g 3'nglzntf a9L x'G5 . kfgLdf x'g] o:tf] cj:yfnfO{ lg/fs/0f ug{, kfgLnfO{ aeration 
jf l;+l9bf/ gfnfaf6 aufO{ (trickling flow) UofF; l:y/tf (gas stabilize) ug'{ kb{5 .

#= hldgsf] lsl;d / le/fnf]kg 

pQd Joj:yfkgsf] nflu /];j] lgdf{0f ul/g] :ynsf] 
le/fnf]kg ! b]lv # k|ltztsf] x'g' kb{5 . o:tf] lsl;dsf] 
If]q g]kfnsf] kxf8L tyf dWo kxf8L If]qdf pknAw x'g] 
ePsf]n] oL 7fpFx? 6«fp6 df5fkfngsf] nflu pko'Qm 
x'G5 . g]kfndf lgld{t ;a} 6«fp6 df5f kmfd{x? o;} 
If]qdf ePsf le/fnf] hldgdf cjl:yt 5g\ . 8fF8f 
sfF8fdf  cGo v]tL gx'g] To;} v]/ uO{/x]sf] le/fnf] hldg 
glhs kfgLsf] ;|f]t 5 eg] To:tf] :yn 5gf]6 u/L /];j] 

lrq @= le/fnf] k/]sf] hUufdf lgld{t /];j]x?



15

agfO{ -lrq @=_ 6«fp6 df5f kfngaf6 clwstd kmfO{bf lng ;lsG5 . ;fwf/0ftof 6«fp6 df5f /];j] kf]v/L lgdf{0f 
ul/g] 7fpFsf] df6f]n] kfgL hDdf ug{ ;Sg] u'0f (high water retention capasity ePsf] x'g' kb{5 .

$= cGo s'/fx? 

/];j] kf]v/L lgdf{0f ul/g] If]qdf  oftfoftsf] ;'ljwf ePsf], laB't cfk"lt{sf] Joj:yf, af9L tyf klx/f] 
hfg] ;+efjgf gePsf] 7fpFsf] 5gf]6 ug'{ kb{5 . /];j] kf]v/L lgdf{0f ul/g] If]qdf ;'/Iffsf] /fd|f] Joj:yf 
ePsf] tyf df5fsf] rf]/L lgsf;L gx'g] 7fpF x'g' kb{5 . 

$=! oftfoftsf] ;'ljwf
6«fp6 kmfd{ lgdf{0fsf] nflu cfaZos lgdf{0f 
;fdfu|L, df5f e'/f, df5fsf] nflu bfgf tyf 
pTkfbg ePsf] df5fx? cflb 9'jfgLsf] nflu 
oftfoftsf] ;'ljwf ePsf] :yn 5gf}6 ug{ ;s]df 
lgdf{0f tyf df5f pTkfbg nfut 36fpg ;lsG5 
-lrq #_ . 

lrq # oftfoftsf] ;'ljwf ePsf] 7fpFdf lgld{t 
/];j]x?

$=@ laB't cfk"lt{
6«fp6 kmfd{df lgDg p2]Zosf] nflu laB't

cfk"lt{ ;'ljwf ePsf] :yn 5gf}6 ug'{ k5{ .
	df5fsf] nflu bfgf agfpg
	df5fsf] nflu bfgf tyf sn]hf] w]/} lbg;Dd u'0f:t/ sfod ul/ e08f/0f ug{ .
	cf}ifwLx? /]lk|mlh/]6/df /fVg' kg]{ x'G5 .
	s;}ul/ kfgLdf k|f0fjfo' -clS;hg_ 36\g uPdf Pl/o6/ k|of]u ug'{ kg]{ x'G5 .
	laqmLsf] nflu lgsflnPsf df5fx?sf] u'0f:t/ sfod /fVg l8k lk|mhsf] k|of]usf] nflu .
	kmd{df aQL afNg] ;'ljwfsf] nflu .

$=# ahf/ Joj:yf tyf sfdbf/ pknJwtf
6«fp6 kmfd{df lgDg p2]Zosf] nflu ahf/ Joj:yf ;'ljwf ePsf] :yn 5gf}6 ug'{ k5{ .
	lgdf{0f ;fdfu|L ;xh} pknJw x'g ;Sg] .
	df5fsf] nflu bfgf agfpg rflxg] sRrf kbfy{ ;lhn} kfpg ;lsg] .
	pTkfbg ePsf df5fsf e'/fx? tyf vfg] df5f ;lhn} laqmL ug{ ;lsg] .
	lgdf{0fsf] nflu tyf dT:o kmfd{df cfjZos sfdbf/ kfpg ;lsg]  .
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$=$ af9L tyf klx/f] d'QmM 
o;/L lgdf{0f ul/g] /];j] kf]v/L ePsf] If]q aiff{ ofddf af9L gcfpg] tyf k}/f] hfg] ;+efjgf gePsf] 
7fpF x'g' kb{5 .

$=% ;'/Iffsf] b[li6sf]0fn] pko'Qm
s'g} klg Joj;fo ;+rfng ug{sf] nflu ;'/Iffsf] lglZrttf klg k|d'v ePsf]n], rf]/L tyf wg– hgsf] ;'/Iff ePsf] 
:ynnfO{ k|d'v k|fyldstf lbg' kg]{ x'gfn] /];j] kf]v/L 3/ jf ufpF glhs} /]vb]v ug{ ;Sg] 7fpFdf agfpFg kb{5 . 

;Gbe{ u|Gyx?
Rai, A. K., R. C. Bhujel, S. R. Basnet and G. P. Lamsal. 2005. Rainbow trout (Oncorhynchus 

mykiss) culture in the Himalayan Kingdom of Nepal- A Success story. Asia-Pacific 
Association of Agricultural Research Institutions (APAARI) FAO Regional Office for 
Asia and the Pacific, Bangkok, Thailand. 33pp

Rai, A. K. 2006. Rainbow trout culture in Nepal. A leaflet, Fisheries Research Division NARC, 
Godawari.

Shrestha, M. K. and P. Pandit. 2007. A test book of principles of aquaculture. Department of 
Aquaculture. Institute of Agriculture and Animal Science, Rampur, Chitwan, Nepal. 114 pp

g]kfn s[lif cg';Gwfg kl/ifb\= @)^#= kxf8df /]Gaf]6«fp6 df5f kfng -lnkmn]6_, dT:o cg';Gwfg 
dxfzfvf tyf s[lif cg';Gwfg s]Gb| -dT:o_ lqz'nL .

jfUn], P;= s]= / cf/= Pd d'NdL= @)^&= 6«fp6 df5f kfngsf] nflu kfgLsf] u'0f:t/ . 6«fp6 df5f 
kfngsf] tflndsf] nflu tof/ kfl/Psf] sfo{kq .
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6«fp6 kmfd{ l8hfO{g tyf lgdf{0f

 u+uf/fd k|wfg*, ;fw'/fd a:g]t** +

e"ldsf

hldgsf] agf}6 le/fnf] (Slopy), sfGnf (Terrace type), tyf ;Dd (Plain) s:tf] 5 To; cg';f/, 6«fp6 
kmfd{ tyf /];j]hsf] l8hfO{g ug'{ kb{5 . sfGnf÷sfGnf (Terrace type), tyf le/fnf] (Sloppy), k/]sf] 
hldgsf] t'ngfdf ;Dd (Plain) k/]sf] hldgdf /];j]h lgdf{0f nfut ;:tf] x'G5 . ;Dd (Plain) k/]sf] 
hldgsf] t'ngfdf sfGnf÷sfGnf (Terrace Type), tyf le/fnf] (Sloppy), k/]sf] hldgdf kfgLsf] flow 
yf]/} eP k'Ub5 . sfGnf÷sfGnf (Terrace type), tyf le/fnf] (Sloppy) k/]sf] hldgdf -lrq !_ lgdf{0f 
ePsf] /];j]hsf] kfgL k'gM k|of]u ug{ tyf kfgLsf] u'0f:t/ ;'wf/ ug{ ;'ljwf k'Ub5 .

l8hfO{g 

cfjZostf cg';f/ pTkfbg nIf tyf kfgLsf] pknJwtf cg';f/ Xofr/L, leqL gl;{Ë 6}+s tyf 
/];j]x?sf] l8hfO{g ug'{kb{5 . o;sf] ;fy ;fy} kmfd{ leq cfjZos kg]{ c? ;'ljwfx? h:t}M sfof{no 
ejg, k|of]uzfnf, bfgf pTkfbg 3/, hfn /fVg] 3/, sfdbf/x?sf] nflu cfjf;, ;8s, kfls{Ë, lkml8Ë 
Sofgn-s'nf]_, 8«]g Sofgn -lgsf; gfnf_, l8l;N6LË 6}+s -kmf]xf]/ lyu|ofpg]_, cflbsf] nflu klg cfjZos 
Go"gtd  l8hfO{g sfo{ ;DkGg ug{' /fd|f] x'G5 .

olb kfgLsf] axfj sd 5 eg] ePsf] kfgLnfO{ k"0f{ ;b'kof]udf Nofpgsf] nflu k'gM k|of]u (Recirculation) 
ug{ ;lsg] u/L /];j]x?sf] l8hfO{g ug{' w]/} /fd|f] x'G5 . /];j]df k|of]u e}/x]sf] kfgLnfO{ k'gM k|of]udf 
NofO{g] xf] eg] kfgLsf] u'0f:t/ sfod /fVgsf] nflu lgdf{0f ul/g] /];j]sf ;+/rgfx?df laz]if Wofg 
k'¥ofO{ l8hfO{g ug'{ clt h?/L x'G5 . o;sf] nflu k|of]udf Nofpg' cufl8sf] kfgLdf /x]sf] cS;Lhg / 
k|of]u e};s]kl5 kfgLdf 36\g hfg ;Sg] cS;Lhgsf] dfqf tyf kfgLdf km/s kg{ ;Sg] c? u'0fx?sf] 
hfgsf/L klg /fVg' kb{5 / ;f]xL cg';f/ kfgLsf] u'0f:t/ sfod /fVg lgdf{0f ul/g] ;+/rgfx?sf] 
dxTjk"0f{ e"ldsf x'G5 . /f]uL df5fx? /flvg] /];j]sf] kfgL k'gM k|of]udf NofpFbf c? :j:y df5fnfO{ 
klg /f]u ;g]{ ;Defjgf x'g] ePsf]n] To:tf /];j]sf] kfgL k'gM k|of]udf gNofO{ 5'§} lgsf;af6 (Drain 
Canal) aflx/ k7fpg ;lsg] ul/ ;+/rgf lgdf{0f ug'{ kb{5 .

/];j]sf] l8hfO{g gfkhfFr (Lay-out) tyf lgdf{0fn] 6«fp6 kmfd{sf] ;kmntfdf dxTjk"0f{ e"ldsf v]Nb5 . 
To;sf/0f pknJw x'g] kfgLsf] dfqf tyf hldgsf] agf}6 cg';f/ s'g k|sf/sf] /];j] agfpg' /fd|f] x'G5 
/ To;sf] kmfO{bf tyf a]kmfO{bfsf af/]df klg s]xL hfgsf/L /fVg' pko'Qm x'G5 .

6«fp6 tyf rL;f] kfgLdf kfO{g] cGo hftsf df5fx?nfO{ c6'6 ?kdf lglZrt kfgLsf] axfj lbP/ kfNg 
k|of]u ul/g] kf]v/LnfO{ /];j] elgG5 .

*O{lGhlgo/, OlG6u|]6]8 l/;{r P08 n]08 8]jnkd]G6 sg;N6 k|f= ln=
**al/i7 j}1flgs, dT:o cg';Gwfg s]Gb|, lqz'nL



18

lrq  != le/fnf] k/]sf] hldgdf /];j]sf] lgdf{0f

/];j] kf]v/L lgdf{0fdf k|of]u ug{ ;lsg] lgdf{0f ;fdfu|LM

qm=;+= k|of]u ug{ ;lsg] ;fdfu|Lsf] ljj/0f ljz]iftf÷s}lkmot

!= O{6f cyjf 9'+ufsf] hf]8fO{ u/L, Kn]g l;d]06 
s+qmL6 9nfg, Knfi6/ tyf klgË lkmlgl;Ë

g]kfndf k|foM rng rNtLdf /x]sf]

@= cf/=;L=;L 9nfg u/L,  Knfi6/ tyf klgË 
lkmlgl;Ë

lgdf{0f vr{ a9L nfUg], w]/} aif{ ;Dd 
k|of]u ug{ ;lsg]

#=  df6f] sf6]/ cyjf e/]/ lgdf{0f tyf dd{t vr{ sd nfUg] t/ 
/f]usf] k|sf]k a9L x'g] ;Defjgf

$= l;d]06 Jnssf] hf]8fO{, Kn]g l;d]06 s+lqm6 
9nfg tyf Knfi6/ klgË lkmlgl;Ë

g]kfndf xfn;Dd k|of]udf g/x]sf]

%= sf7 g]kfndf xfn;Dd k|of]udf g/x]sf] .  Ps 
7fpFaf6 csf]{ 7fpFdf ;lhn} ;fg{ ;lsg] 
ePsf]n] sfd ug{ ;lhnf]

^= cfNd'lgod cyjf kmnfd] kftf xfn;Dd k|of]udf g/x]sf] . Ps 7fpFaf6 
csf]{df ;fg{ ;lsg] ePsf]n] sfd ug{ 
;lhnf]

&= kmfO{j/ Unf; cyjf Knfli6s lgdf{0f tyf dd{t vr{ a9L nfUg] . Ps 
7fpFaf6 csf]{df ;fg{ ;lsg] ePsf]n] 
sfd ug{ ;lhnf]

/];j] lgdf{0f ug{sf] nflu 5gf}6 u/]sf] 7fpFdf kfgLsf] pknJwtf, u'0f:t/ / hldgsf] agf}6df ljz]if 
Wofg k'¥ofpg' kg]{ x'G5 . sfGnf, sfGnf k/]sf] hldg (Terrace) /];j] lgdf{0fsf] nflu /fd|f] dflgG5 . 
pknJw kfgLsf] axfj / hldgsf] agf}6 (Topography) cg';f/ b'O{ k|sf/sf] /];j] gfkhfFr u/L lgdf{0f 
ug]{ rng rNtLdf /x]sf 5g\M
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!=	/]vfTds (Linear Type)
@=  	 ;dfgfGt/ (Parallel Type)

	 lrq  @= /]vfTds÷nx/] (Linear Type)	 lrq  #= ;dfgfGt/ (Parallel Type)

!= /]vfTds÷nx/] (Linear Type)
o; k|sf/sf /];j]x? gfkhFfr kfgLsf] axfj sd ePsf] 7fpFdf pko'Qm x'G5 . z'?sf] kf]v/Ldf k|of]u 
e};s]sf kfgL tNnf] kf]v/Lx?df k'gM k|of]u ul/G5 . dflyNnf] kf]v/L ;kmf ubf{ ;a} kmf]x/x? tNnf] 
kf]v/Ldf hfg ;Sg], o;/L tNnf] kf]v/Lx?sf] kfgLsf] u'0f:t/ v/fa eP/ hfg] tyf z'?sf] kf]v/Lsf] 
df5fnfO{ nfu]sf] /f]u cGo kf]v/Lsf df5fx?nfO{ klg ;lhn} ;g{ ;Sg] ;Defjgf ePsf]n] o; k|sf/sf 
/];j]x? n]—cfp6 eO{ lgdf{0f ePsf kmfd{ /fd|f] dflgb}g . o; cj:yfdf Ps kf]v/Ldf k|of]u e};s]sf] 
kfgL k'gM csf]{ kf]v/Ldf k|of]udf Nofpg' cl3 df5fn] lg:sf;g u/]sf] kmf]x/x?, v]/ uPsf bfgfx? 
lkmN6/ ug]{ RofDa/ tyf Pdf]lgof tyf cS;Lhgsf] ;d:of ;dfwfgsf] nflu lkml8Ë / 8«]g Sofgnsf] 
-lgsfz s'nf]_ l8hfO{g tyf lgdf{0fdf ljz]if Wofg k'¥ofpg' clt h?/L x'G5 .

lrq $= /]vfTds n]–cfp6df lgdf{0f ul/Psf /];j]

@= ;dfgfGt/ (Parallel Type) 
;dfgfGt/ lx;fan] lgdf{0f ug]{ ul/ n]—cfp6 
ePsf /];j]x?df x/]s /];j]df 5'§f5'§} tfhf kfgL 
cfk"lt{ ug{ ;lsg] x'G5 . kfgLsf] axfj cTolws 
ePsf] :yfgdf o; k|sf/sf /];j] n]–cfp6 
ul/ lgdf{0f ug'{ /fd|f] x'G5 . o;df Ps k6s 
k|of]u e};s]sf] kfgL k'gM csf{] /];j]df k|of]u ug'{ 
kg]{ afWotf x'Fb}g / df5fnfO{ /f]usf] ;+qmd0f x'g] 
;+efjgf klg sd x'G5 .
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lrq %= ;dfgfGt/ n]–cfp6df lgdf{0f ul/Psf /];j]

lgdf{0f ug{ ;lsg] /];j]sf cfsf/x? / To;sf kmfO{bf tyf j]kmfO{bfx?M

lrq ^= cfoftfsf/ nflDrnf] (Elongated rectangle type)

 

lrq &= s'nf] cfsf/ (Water channel type)

lrq *= cfsf/ gldn]sf] (Irregular shape type)
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lrq (= uf]nfsf/ (Circular)

qm=;+ /];j]sf] cfsf/ kmfObf a]kmfObf
! cfoftfsf/ nflDrnf] 

(Elongated rectangle type)
kfgLsf] axfj w]/} /fd|f] tyf 
lgdf{0f vr{ sd nfUg]

kfgL w]/} cfjZos kg]{

@ s'nf] cfsf/ 
(Water channel type)

kfgLsf] axfj w]/} /fd|f] tyf 
lgdf{0f vr{ sd nfUg]

k|r'/ dfqfdf kfgLsf] cfjZos 
kg]{

# cfsf/ gldn]sf] 
(Irregular shape type) hldgsf] /fd|f] pkof]u

dT:o kfngsf] nflu kfgLsf] 
axfj g/fd|f]

$ uf]nfsf/ 
(Circular )

kfgLsf] k|jfx /fd|f], cTolws 
hldg k|of]udf gcfpg]

t'ngfTds ?kdf lgdf{0f vr{ 
w]/} nfUg]

/];j] l8hfO{gM -O{6f÷9'+uf hf]8fO{ul/, e"O{+df s+qmL6 9nfg_ 

pknJw kfgLsf] axfj cg';f/ kf]v/Lsf] ;+Vof lx;fj ug{ s'g p2]Zosf] nflu slt kfgLsf] cfjZos 
k5{ ;f] sf] hfgsf/L x'g' h?/L x'G5, 

qm=;+ p2]Zo cfjZos kfgL -ln6/÷;]s]08_ s}lkmot
! XofrlnË gl;{Ë !=%) — @=))
@ cfp68f]/ gl;{Ë @=)) — @=%)
# dfp kf]v/L %=)) — ^=))
$ cf6\lsg !=%) — @=)) Pp6f P6\lsgdf k"/f nf]8 

ul/Psf] c08fsf] nflu

gf]6M kfgLsf] tfkqmd / u'0f:t/ cg';f/ cfjZos kfgLsf] axfj 36a9 x'g;S5 .

df5f pTkfbg ul/g] nIf cg';f/ ljleGg /];j]x? h:t}, g;{/L kf]v/L, pTkfbg tyf dfp df5f kf]v/L 
cflbsf] ;+Vof tyf ;fO{h ls6fg ug'{ kb{5 . g;{/L kf]v/Lsf] nflu ;fwf/0ftof !) b]lv %) ju{ ld6/ 
/ dfp tyf pTkfbg kf]v/Lsf] nflu %) b]lv !%) j= ld= ;Dd If]qkmn ePsf] /];j]x? agfpg' /fd|f] 
x'G5 . sfd ug{ / ;lhnf] x]/rfxsf] nflu /];j]sf] rf}8fO{ g;{/Lsf] nflu )=&% — !=@% ld6/ / pTkfbg 
tyf dfp kf]v/Lsf] nflu !=@% — #=)) ld6/ ;Dd ug'{ /fd|f] x'G5 . kfgLsf] axfj kof{Kt ePsf] v08df 
pTkfbg / dfp kf]v/Lsf] rf}8fO{ c? a9fpg ;lsG5 . d'Votof /];j]sf] l8hfO{g ubf{ nDjfO{, rf}8fO{ 
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kfgLsf] ulx/fO{, (L:W:D) #)M#M! sf] cg'kftdf ug'{ /fd|f] x'G5 . /];j]sf] kL+w, kfgLsf] k|j]zåf/af6 
lgsfzåf/tkm{ ! b]lv # k|ltztsf b/n] ;nfdL (Slop) lbg' kb{5, h;n] ubf{ df5fn] lg:sf;g u/]sf 
kmf]x/, v]/ uPsf bfgf, tyf kfgLn] aufO{ NofPsf] l;N6 cflb kf]v/Laf6 aflx/ k7fpg -kf]v/L ;kmf 
ug{_ ;'ljwf k'Ub5 . /];j]hx? l8hfO{g ubf{ pknJw kfgLsf] ;Sbf] ;b'kof]u ug{ ;lsg] ul/ kfgLsf] 
k|j]z tyf lgsfzåf/sf] ;tx ;f]xL cg';f/ ldnfpg' kb{5 . 

kf]v/Lsf] leqaf6 kfgLsf] k|j]zåf/ / lgsf;åf/ tkm{ /];j]sf] rf}8fO{ a/fa/sf] b'/Ldf 36fO{ ;fF3'/f] 
jgfpg' a]; x'G5, o;n] /];j]sf] rf/}j6f s'gfx?df kfgL hDg glbg] x'gfn] /];j]df cS;Lhgsf] /fd|f] 
k|jfx x'g] x'G5 . o;/L df5fnfO{ /f]u nfUg] ;Defjgf sd x'G5 .

   
	 lrq !)= kfgLsf] k|j]zåf/	 lrq !!= kfgLsf] lgsfzåf/

h+unL df5f / kft kltª\u/ cflb kf]v/Lleq hfgaf6 /f]Sgsf] nflu kfgLsf] k|j]z4f/df hfnL z6/ /fVg 
ldNg]ul/ vfFrsf] Joj:yf x'g' h?/L 5 . kfgLsf] lgsf;4f/df (Outlet) klg # j6f z6/ /fVg ldNg] ul/ 
vfFr (Groove) sf] Joj:yf x'g' kb{5 . olb kf]lnlyg kfO{k tyf PNjf]sf] k|of]u ug]{ lsl;dsf] l8hfO{g ePsf] 
v08df b'O{ j6f dfq vfFrf /fv] klg k'Ub5 . oL tLg j6f vfFrsf] d2tn] /];j] leq kfgLsf] n]en sfod ug]{, 
kf]v/Lsf] df5f aflx/ tyf aflx/sf] df5f kf]v/Lleq cfpgaf6 /f]Sg], kf]v/Lsf] s'g} klg prfO{sf] kfgL aflx/ 
lg:sfzg ug{ ;lsg] x'G5 . kfgLsf] lgsf;åf/sf] k|of]hgsf] nflu lgsf;4f/sf] cGtdf kf]v/Lsf] lkFwsf] 
;tx eGbf )=)& — )=!) ld6/ ulx/f] x'g]ul/ Pp6f r]Da/ (Chamber) )=$% x )=$% jf )=%) x )=%) 
ld6/ ;fOhsf] -/];j]sf] ;fOh tyf kfgLdf cfpg ;Sg] l;N6sf] kl/df0f cg';f/ Chamber sf] ;fO{h 36L 
a9L x'g klg ;Sb5_ Chamber jgfO{G5, Chamber sf] aLraf6 kf]v/Lsf] kfgL lgsf;sf] nflu kfO{k h8fg 
ul/ aflx/ lgsflnG5, oxL kfO{ksf] ;xfotfn] /];j] leq kfgLsf] ;tx sfod ul/G5 . df5f aflx/ hfgaf6 
/f]Sgsf] nflu Chamber sf] 5]j}df hfnL z6/sf] Joj:yf ug'{ kb{5 . o; k|sf/sf] lgsf; 4f/df sfd ug{ 
hgzlQm sd nfUg] tyf a9L pkof]uL kfO{Psf] 5 .

/];j]df k|of]u e};s]sf] kfgL k'gM csf]{ /];j]hdf k|of]u ug'{kbf{ kfgLdf 36\g uPsf] 3'lnt clS;hgsf] 
dfqf slt prfO{af6 kfgL emfbf{ slt clS;hg a9fpg ;lsG5 eGg] kfgLsf] tfkqmd @)) ;]lN;o;df 
kl/If0f ul/Psf] Ps tflnsfM
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kfgLdf /x]sf] clS;hg
ld=ln=÷ln=

)=)) !=)) @=)) #=)) $=)) %=))

kfgL emfg]{ prfO{ -ld=_

)=%) #=)) @=%) @=)) !=^) !=!) )=&)
!=)) #=@) @=&) @=@) !=&) !=@) )=&)
!=%) #=%) @=() @=$) !=() !=#) )=*)
@=)) #=&) #=@) @=%) @=)) !=$) )=()
#=)) $=)) #=$) @=*) @=!) — —
∞ ^=$) %=$) $=$) #=$) @=$) !=$)

6«fp6 Xofr/L tyf pks/0f lgdf{0f 

P6\lsg (Atkin)  
lr;f] kfgLdf kflng] df5f tyf 6«fp6sf e'/f pTkfbg ug{ k|of]u ul/g] 6}+snfO{ P6\lsg elgG5 .

  
lrq !@== P6lsg

rng rNtLdf k|of]udf NofO{Psf P6\lsgsf] nDafO{ @=%) b]lv # ld6/, rf}8fO{ )=$) b]lv )=%) ld6/ 
tyf prfO{ )=%) ld6/ ;Dd agfO{G5 . cfjZostf tyf 7fpF cg';f/ o; 6}+ssf] ;fO{h 36L, a9L ug{ 
klg ;lsG5 . o;df kfFr j6f leqL v08x? x'G5g h;df hfnLsf 6«]x?df df5fsf c08fx? lkmhfP/ 
/fvL aRrf lgsfNgsf] nflu -O{Gs'j]6/_ /flvG5 . o:tf 6}+sx?df kfgLsf] axfj 6}+ssf] lk+waf6 dfly 
lt/ axg] ul/ ldnfO{Psf] x'G5 . kmfO{a/ Unf;, l;d]06 s+qmL6, sf7, O{6f cflbsf] k|of]u u/L P6\lsgsf] 
lgdf{0f ug{ ;lsG5 .

XoflrË 6a (Hatching tub) 
P6\lsgaf6 Xofr ePsf df5fsf XofrlnËx? lglZrt ;do;Dd x]/rfx ug{ k|of]u ul/g] 6}+snfO{ 
XoflrË 6a elgG5 . o; 6}+ssf] nDafO{ @=%) ld= b]lv # ld=, rf}8fO{ )=%) b]lv )=^) ld tyf prfO{ 
)=%) b]lv )=^) ld6/;Ddsf agfO{G5 .  7fpF cg';f/ o; 6}+ssf] ;fO{h 36L, a9L ul/ lgdf{0f ug{ 
klg ;lsG5 . kmfO{a/ Unf;, l;d]06 s+qmL6, sf7, O{6f, Kn]g lz6 tyf kmnfd] kftf cflbsf] k|of]u u/L 
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XoflrË 6a lgdf{0f ug{ ;lsG5 .

  
lrq !#= kmfO{j/ Unf;af6 agfO{Psf P6\lsg tyf Xoflr+u 6ax?

kmfO{a/Unf; 

kmfO{j/Unf;af6 agfO{Psf P6lsg tyf XoflrË 6ax? ahf/df c8{/ cg';f/ ?=!%,))) b]lv @),))) 
;Dd kfpg ;lsG5, ls;fgsf] nflu o; lsl;dsf kmfO{a/ Unf;sf P6lsg tyf XoflrË 6a cfly{s 
lx;fjn] dx+uf] kg{ hfg] x'G5 . sfd ug{ ;lhnf] / Ps 7fpFaf6 csf]{ 7fpFdf klg ;lhn} nu]/ k|of]u 
ug{ ;lsG5 . dd{t vr{ a9L nfUg] x'G5 .

sf7 

sf7af6 agfO{Psf P6lsg tyf XoflrË 6ax? xfd|f] cfjZostf cg';f/ ?=%,))) b]lv !),))) ;Dd vr{ 
u/]/ agfpg ;lsG5 . hfd'g, 6'gL tyf w'kLsf sf7 k|of]u u/]/ jgfO{g] o; lsl;dsf 6}+sx? cg'dflgt # 
b]lv % jif{;Dd k|of]u ug{ ;lsG5 . ls;fgsf] nflu o:tf sf7sf P6lsg tyf XoflrË 6a cfly{s lx;fjn] 
TolQ dxFuf] gkg]{, sfd ug{ ;lhnf] / Ps 7fpFaf6 csf]{ 7fpFdf klg ;lhn} nu]/ k|of]u ug{ ;lsg] x'G5 .

l;d]06, s+lqm6 tyf O{6f 

l;d]06, s+lqm6 tyf O{6faf6 agfO{Psf P6lsg tyf XoflrË 6ax? xfd|f] cfjZostf cg';f/ ?=#,))) 
b]lv ?=%,))) ;Dd vr{ u/]/ lgdf{0f ug{ ;lsG5, cfly{s lx;fjn] TolQ dxFuf] gkg]{, sfd ug{ ;lhnf] 
t/ Ps 7fpFaf6 csf]{ 7fpFdf nu]/ k|of]u ug{ ;lsb}g . dd{t vr{ sd nfUg] tyf c?sf] bfFhf]df 7fpF 
(Space) cln a9L cf]u6\g] x'G5 . 

cfNd'lgod tyf kmnfd] kftf 

cfNd'lgod tyf kmnfd] kftfaf6 agfO{Psf P6lsg tyf XoflrË 6ax? xfd|f] cfaZostf cg';f/ 
?=*,))) b]lv !),))) ;Dd vr{ u/]/ lgdf{0f ug{ ;lsG5, ;do ;dodf /+u/f]ug u/L k|of]udf 
NofPsf] v08df % b]lv !) aif{;Dd k|of]u ug{ ;lsG5 . cfly{s lx;fjn] TolQ dxFuf] gkg]{, sfd ug{ 
;lhnf], Ps 7fpFaf6 csf]{ 7fpFdf nu]/ klg k|of]u ug{ ;lsg], dd{t vr{ sd nfUg] tyf c?sf] bfFhf]df 
7fpF (Space) sd cf]u6\g] x'G5 . 

P6\lsg tyf XoflrË 6j Xofr/L 3/leq k|of]u ul/g] x'gfn] ;Lwf 3fdsf] k|sfzaf6 arfpg em\
ofnx?df kbf{sf] ljz]if Joj:yf ldnfpg' cfjZos x'G5 .
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Xofr/L 3/leq Ps nfO{gdf P6lsg tyf csf]{ nfO{gdf XoflrË 6a ldnfP/ /flvg' kb{5, lgl/If0f tyf 
x]/rfxsf] nflu x/]s b'O{j6f 6}+ssf] aLrdf )=%) b]lv )=^) ld6/ ;Ddsf] 7fpF (Space) 5f8\g' a]; x'G5 .

x/]s P6lsg tyf XoflrË 6}+sdf kfgL ;KnfO{sf] nflu 5'§f 5'§} wf/fsf] Joj:yf ldnfO{g' kb{5 . sf7 of 
afF;sf] af/ nufO{ v/sf] 5fgf 5fP/ Xofr/L 3/ ;:tf] tyf lskmfotL tl/sfaf6 lgdf{0f ug{ ;lsG5 .

  

lrq !$= P6lsg, 6]« tyf Xoflr+u 6a
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lrq !%= Xoflr+u 6a / P6lsgsf] Knfg tyf s+lqm6 9nfg ul/ agfO{Psf P6lsgsf] ;]S;g

 
	 lrq !^ O{6f hf]8fO{ ul/ agfO{Psf] Xofr/L	 lrq !&= O{6f hf]8fO{ ul/ agfO{Psf] P6\lsg
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6«fp6 k|hgg\\ tyf e'/f pTkfbg
;fw'/fd a:g]t*, Uf]fkfn k|;fb nD;fn**, gLtf k|wfg***= 

kl/ro

kf]yL df5fsf] c08fnfO{ efn] df5fsf] aLo{ (milt) leq} jf aflx/ lgif]rg u/fO{ df5fsf e'/fx? 
hGdg'nfO{ dT:o k|hgg\\\ elgG5 . g]kfndf /]Gaf]6«fp6 df5fsf] k|hgg\\\ s[lqd tl/sfaf6 u/fO{G5 . Ps 
aif{ pd]/ k'/f eO{ b'O{ jif{ pd]/ k'/f pd]/ gk'u]sf 6«fp6 df5fnfO{ ! Kn; -!+_ elgG5 . b'O{ aif{ pd]/ 
k'/f eO{ tLg aif{ pd]/ k'/f gk'u]sf 6«fp6 df5fnfO{ @ Kn; -@+_ elgG5 . 6«fp6sf] efn] kf]yL b'a} ! 
Kn; ePkl5 k|hgg\\sf] nflu of]Uo x'G5g\ . g]kfndf of] df5fsf] k|hgg\ aif{sf] Ps k6s dfq ePsf] 
/]s8{ kfO{G5 . g]kfnsf] cj:yfdf 6«fp6 df5fn] cfkm\gf] hLjge/ b'O{ k6s dfq k|hgg\ u5{ eg] cGo 
b]zx?df Pp6} df5faf6 kfFr—5 k6s;Dd k|hgg\ u/]sf] /]s8{x? klg kfOG5 . t/ % aif{ eGbf a9L 
pd]/ ePkl5 k|lt dfp k'mnsf] ;+Vof Pj+ u'0f:t/df sdL x'b} hfg] x'G5 . 6«fp6sf] k|hgg sflt{ssf] 
bf];|f] xKtf kl5 z'? eO{ df3sf] bf]>f] xKtf;Dd x'g] u/]sf] /]s8{ 5 . df5fsf] ;fO{h klxnf] aif{sf] 
cGTo;Dddf %))—*)) u|fdsf]] x'G5 . ;fdfGotof pQm ;fO{hsf] Pp6f kf]yL 6«fp6n]  !@)) —@))) 
uf]6f ;DDf km'n lbG5 eg] bf]>f] k|hgg\df *))—!%)) u|fd ;fO{hsf] Pp6f kf]yLn]  @%))—$))) 
uf]6f  ;Dd km'n lbG5 . o; ;DaGwL cg';Gwfg dT:o cg';Gwfg dxfzfvf uf]bfj/L / dT:o cg';Gwfg 
s]Gb|, lqz'nLdf ul/b}+ cfPsf] 5 eg] lghL:t/df klg s[ifsx?sf] ;xeflutfdf cg';Gwfg sfo{x? 
;Grfng ul/b}+ cfPsf] 5 . 

Joj;flos ?kdf /]Gaf]6«fp6sf] vfg] df5f tyf dfp df5f pTkfbgsf] nflu !$–@) l8=;]= ;Ddsf] 
tfkqmd /fd|f] x'G5 eg] k|hgg tyf e'/f pTkfbgsf] nflu kfgLsf] tfkqmd (–!$ l8= ;]= x'g' kb{5 . 
kfgLsf] tfkqmd ( l8=;]= eGbf sd ePdf sf]/lng (hatch) x'g a9L ;do nfUb5 / !$ l8= ;] eGbf 
a9L ePdf rf+8} sf]/lnG5 x'G5 . ;do eGbf rf+8f] sf]/lnPdf e'/f sdhf]/ x'G5 .

/]Gaf]6«fp6 df5fsf] k|hgg\\\sf] nflu dfpdf5fsf] /fd|f] Joj:yfkg ug'{ kb{5 . dfpdf5fnfO{ kf]if0fo'tm 
bfgf lbO{ /fd|f];Fu x]/rfx ug{'kb{5 . k|hgg\\\s]f nflu lgDgfg';f/ sfo{x? ug{'kb{5 . 

s_	efjL dfp df5fsf] 5gf}+6 

k|hgg\\\ u/fpg] p2]Zo cg'?k :j:y, zf/Ll/s agf}6 ldn]sf] / kf]l;nf] bfgf v'jfO{ e'/f pTkfbg ug{ 
kflng] df5fnfO{ efjL dfp df5f elgG5 . efjL dfpsf] 5gf}6 ubf{ ;se/ sf]/Ng /fv]sf] k'mnaf6 
cfFvf b]lvPsf] a]nfdf 5fGg /fd|f] x'G5 . t/ g]kfndf e'/f cj:yfaf6 efjL dfp 5gf}6 ul/b}+ cfPsf]  
5 . e'/faf6 efjL dfp 5gf}6 ubf{ Pnlegn] zl//df /x]sf] kx]nf] kf]ifs kbfy{ u|x0f (yolksac absorve) 
u/] kl5sf] e'/fsf] d'v v'n]kl5 k|f]l6go'St ;+t'lnt u'0f:t/Lo bfgf v'jfpFb} cfPsf] @ u|fdb]lv dflysf 
:j:y, km'lt{;fy kf}8g], 8f]nf] ;'8f}n z/L/, kv]6fx? glau|]sf], rlDsnf cFfvf, OGb]|0fL /+usf] e'/fx? 
5gf}6 ub}{ dfpdf5f tof/ ug'{ kb{5 . o;/L dfpdf5fsf] nflu 5'6ofOPsf] e'/fnfO{ e'/f x'sf{pg] lalw 

*al/i7 j}1flgs,dT:o cg';Gwfg s]Gb|, lqz'nL
**al/i7 k|fljlws clws[t dT:o cg';Gwfg s]Gb| lqz'nL
***al/i7 j}1flgs, dT:o cg';Gwfg dxfzfvf, uf]bfj/L
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cg';f/ x]/rfx ub}{ hfg' k5{ . k|hgg\\\ u/L;s]kl5sf dfp df5fsf] x]/rfx ug{' klg Tolts} cfjZos 
x'G5 . h;n] ubf{ ToxL dfp csf]{ ;fn klg k|hgg\\\df k|of]u ug{ ;lsG5 . olb /fd|f];+u x]/rfx ul/Pg 
eg] csf]{ ;fnsf] nflu cof]Uo, /f]uL, a];fOh, 7Ls ;dodf kl/kSj gx'g], k'mn tyf ldN6 /fd|f] glbg] 
df5f dfp agfpg kg]{ x'g ;S5 . g]kfndf vf;u/L sl/j @ aif{ / # aif{ pd]/ ePsf dfp df5faf6 
dfq k'mn lng] sfd ePsf] 5 . 
v_	efn] kf]yL dfp df5fsf] klxrfg / x]/rfx 
klxnf] ;]S;'cn lrGx (First sexual dimorphism) sf] cfwf/df  cg'dflgt %)) u|fd eGbf dfly b'O{ 
aif{ pd]/ k''Ug nfu]sf dfp df5fx? efb| dlxgfsf] clGtd ;Dddf 5'6ofpg' kb{5 -tflnsf !_ . ;f] 5'6\
ofOPsf] efn] kf]yL cnUu} /fvL cfjZos bfgfkfgL lbP/ /fd|f] x]/ljrf/ u/L kfNg'kb{5 . ;fy} kfgLsf] 
tfkqmd klg klxnf] k6s dfp 5'6\ofPkl5 lnb}+ hfg' k5{ o;/L kfgLsf] tfkqmd !# l8u|L ;]= k'uL tn 
emg]{ qmd z'? x'g nfUbf ;Dddf Xofr/Lsf] Joa:yfkg tof/L k"0f{ e};s]sf] x'g' cfaZos 5 .

	 tflnsf ! klxnf] ;]S;'cn lrGxsf] cfwf/df efn] kf]yL] klxrfg ug]{ tl/sf

efn] kf]yL
Effn]sf] k]6 :ofKk k/]sf] x'G5 kf]yLsf] k]6 s]xL 7"nf] / km'n]sf] b]lvg yfN5 .
Effn]sf] tNnf] lrpF8f] x's h:tf] eO{ 
dflylt/ kms]{sf] x'G5 -lrq !_ .

kf]yLsf] tNnf] lrpF8f]df s]xL kl/jt{g cfp+b}g 
-lrq @_ .

Effn]sf] k|hgg c+u ;fwf/0f x'G5 . kf]yLsf] e]06 s]xL k'mn]sf], aflx/lt/ lg:s]s]f / 
u'nfjL /+usf] x'G5 . 

Effn]sf] k]6df xn'sf lyRbf b"w h:tf] ;]tf] 
milt lg:sG5.

kf]yLsf] k]6 lyRbf k'mn lg:sG5 .

  

lrq != efn] 6«fp6 dfpsf] tNnf] lrpF8f] x's 
h:tf] eO{ dflylt/ kms]{sf]

lrq @= kf]yL 6«fp6 dfp df5fsf] tNnf] lrp+8f] 
;fwf/0f
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dfp df5fsf] x]/rfx 

:6lsË b/ 

g]kfndf cg';Gwfg ul/Psf] cfwf/df efjL Dffpdf5fsf] ?kdf 5gf}6 ul/Psf df5fnfO{ /];j] kf]v/Ldf 
df5fsf] ;+Vofsf] tf}nsf cfwf/df % b]lv & ls=u|f= k|lt 3= ld=sf b/n] /flvG5 . t/ of] 3gTj   
kfgLsf] u'0f:t/df e/kb{5 . of] 3gTjdf dfp df5f /flvg] /];j] kf]v/Ldf kfgLsf] k|j]z ^) ln= k|lt 
ldg]6 k|lt a=ld= x'g' kb{5 . 

dfp Kff]v/Lsf] ;/;kmfO{  

/]Gjf]6«fp6 Dffp kf]v/Lsf] ;/;kmfO{n] Ps dxTjk"0f{ e"ldsf v]N5 . dfpdf5fnfO{ :j:Yo lg/f]uL /fVg 
;Sof] eg] u'0f:t/o'Qm km'n lng ;lsG5 . kf]v/Lsf] ;/;kmfO{ sDtLdf dlxgfsf] Psk6s ug{'sf] ;fy} 
dfp df5fnfO{ rnfpFbf # k|ltzt g'g kfgLsf] emf]ndf @ b]lv # ldg]6 8'afpg'' k5{ . o;f] ubf{ kfgLdf 
3'lnt cS;Lhg / kfgLsf] tfkqmdnfO{ Vofn /fVg' clt cfjZos 5 .

dfp Kff]v/Ldf kfgL Joj:yf 

6«fp6 df5fsf] nflu rflxg] kfgLsf] u'0f:t/ cfjZostf cg';f/ 5 eg] k]fv/L leqsf] kfgLsf] 
cfGt/Ls axfj @=% ln= k|lt ;s]08 x'g'k5{ jf lbgdf sDtLdf ^ k6s k'/} kfgL km]l/g' kb{5 . o;/L 
lgoldt kfgL km]l/Psf] v08df kf]v/Ldf df5fsf] lb;f / v]/ uPsf bfgfaf6 pTkGg x'g] Pdf]lgof 
h:tf] xflgsf/s Uof;sf] dfqf sd x'g uO{ df5fdf k/hLjLsf] k|sf]k / /f]u nfUg] ;+efjgf sd x'G5 .

bfgfsf] dfqf / b/

kf]yL dfpnfO{ #% k|ltzt k|f]l6go'tm ;+t'lnt bfgf s"n zf/Ll/s tf}nsf] @ b]lv # k|ltztsf] lx;fan] 
lbgsf] @ k6s -laxfg / ck/fGx_ v'jfpg' k5{ . kf]yL dfpdf km'nsf] s|lds ljsf; -kmfu'g–r}qaf6_ 
e}/xg]] x'Fbf dfp df5fsf] nflu bfgfsf] u'0f:t/ larf/ u/L bfgf v'jfpg' cl3 Ps s]=hL= bfgfdf ̂  ld= 
ln= s8 lne/ cfon (Cod liver oil) /fd|/L ld;fpg] / To; kl5 Folic acid sf] b'O{ rSsL dl;gf];+u 
lk;L bfgfdf ld;fO{ lb+bf emg /fd|f] x'G5 .

u_	 km'n lbg kl/kSj ePsf] dfpdf5f 5gf}6 

sflt{sb]lv bf];|f] ;]S;'cn leGgtf (Second sexual dimorphisms) sf] cfwf/df  km'n lgrf]g{ of]Uo 
Kfl/kSj efn] kf]yL 5'§\ofO{ k|hgg\\\ u/fpg' kb{5 .+ kl/kSj efn] kf]yL lgDgfcg';f/ 5'6\ofpg ;lsG5  .
	 !	 kl/kSj kf]yLsf] k]6 k'mn]sf] / g/d x'G5 -lrq #_ . hg]lGb|o (vent) u'nfaL] /+usf] eO{ clnslt 

aflx/ lg:s]sf] x'G5 .
	 @=	 kf]yL df5fsf]] k]6 hg]lGb|o eGbf s]xL dfly lyRbf ;lhn} ;u+ kx]+nf] km'n lg:sG5 -lrq $_ .
	 #=	 efn]sf] k]6 hg]lGb|o eGbf s]xL dflyaf6 tnlt/ lgrf]b}{ hFfbf hg]lGb|oaf6 ;]tf] b"w lgl:sG5 

h:nfO{ ldN6 elgG5 -lrq %_ .
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o;/L 5gf}6 ul/Psf kl/kSj efn] kf]yL dfpx?nfO{ Xofr/Ldf cf/fdbfos cj:yfdf /flvG5 . kf]yL  
df5fsf]] hg]lGb|oaf6 km'n lg:s]sf] cfwf/df pxL lbg jf ef]nL kN6 km'n ;+sng ug{] lbg olsg ul/G5 . 
k|hgg\\\ ;kmn x'g ;xL tl/sfn] k'mn ;+sng ug{] bIf k|fljlws rflxG5 .

lrq #= kf]yL 6«fp6 dfp df5f

   

lrq $= km'n lbg tof/ kf]yL dfp lrq %= ldN6 lbg tof/ efn] dfp

3_	 Xofr/Lsf] tof/L

	 ;kmn Xofr/L Joj:yfkgdf Dffp df5f kfngkf]if0fb]lv lnP/ k|hgg\ u/fpg, km'n sf]/Ng, e'/f 
Dff5f pTkfbg / dT:o /f]usf] pkrf/ cflb sfd ug{sf] nflu cfjZos ;fdfgx?sf] 7Ls ;dodf 
Joj:yfkg ug{' k5{ . /]Gjf]6«fp6 df5fe'/f pTkfbg c;kmn x'gsf] Ps d'Vo sf/0f cfjZos ;fdfg 
/ pks/0fx?sf] Joj:yfklso q'6L xf] . of] cj:yf cfpg glbgsf] nflu ;dodf g} lgDg ;fdfgx? 
tof/ u/L /fVg' clt cfjZos 5 . 
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Xofr/Lsf] nflu cfjZos ;fdfgx?

;fdfu|L Uff]6f ;fdfu|L kl/df0f
XofdsM @ sfnf] Nkfl:6s -#^ OGr uhsf]_M !) ld6/
7"nf] aflN6gM @ !@) u|fd ;fO{hsf] af6fM !@ yfg
;fgf] aflN6gM @ kmnfl6gsf] sk8fM !) ld6/
xfkfM ! tf}lnof # ,$ yfg
:s'k g]6 ! !) ld= ld= Jof;sf] kf/bzL{ kfO{k !) ld6/
Aofn]G;M ! dfp tfGg] hfn tof/L -#Ú × %Ú_ sf] ! yfg
P6lsgM @
XoflrË 6aM @ km'n yfKg] hfnL @ yfg
du @ h'6sf] 8f]/L ! ls=u|f=
km'n /fVg] 6«]M  !)) gfO{ng 8f]/L -km'n /fv]sf] hfnL aFfWgsf] 

nflu_
@) nR5L

km'n l6Kg] lrD6LM % cfwf O{Gr /j/ kfO{k !) ld6/
s}rL ! ! O{Gr /a/ kfO{k ! /f]n
las/ % hfnL s]h !) yfg
KjFfv @

ª_	 kf]yLaf6 k'mn ;+sngM 

k|hgg\sf] nflu /];j]af6 kl/kSj kf]yL 5gf}6 u/L Knfl:6ssf] 6adf /fVg' kb{5 . k'mn ;+sng ug{] 
Knfl:6ssf ;–;fgf af6fx? sk8fn] ;'Vvf u/L k'5\g' kb{5 . kfgLsf] ;+;u{df cfPkl5 aLo{ rf+8f] 
ls|oflzn eO{ km'n lgif]rg x'g gkfp+b} l56} db{5 . To;}n] leh]sf] efF8f]df km'n ;+sng ug]{ u/]df 
km'n lau|G5 . km'n ;+sng ug]{ efF8f] ;'Vvf x'g'kb{5 . 6aaf6 kf]yL df5f lems]/ ?dfnn] df5fsf] ;a} 
z/L/ ;'Vvf x'g] u/L k'5\g' kb{5 . leh]sf] z/L/af6 km'n ;+sng ul//x]sf] a]nfdf kfgL em/L km'n lau|g 
;S5 . z/L/ k'l5;s]kl5 ?dfnn] kf]yLsf] 6fpsf] 5f]k]/ Ps xftn] df5f -k'R5/sf] dflyNnf]efu_ ;dfTg] 
tyf csf]{ xftn] k]lNes lkmgsf] k5fl8 tNnf] k]6 e]G6lt/ la:tf/} la:tf/} lyr]/ km'n lgrf]g]{ / Pp6f 
Knfl:6ssf] af6f cyjf s'g} ef+8f]df ;s+ng ug]{ -lrq ^_ . a9L kfs]sf] km'nn] km'n lg:sg] 7fpF /f]s]sf] 
x'g ;S5 h:nfO{ km\ofs]+/ dfq /fd|f] km'n ;+sng ug'{ kb{5 . kfs]sf] km'n clnslt dfq bafa lbPdf 
;lhn}};+u aflx/ lg:sG5 . kfs]sf] km'nsf] /+u kx]+nf] b]lv ;'Gtnf /+usf] eO{ ckf/bzL{ translucent 
x'G5 . s]xL km'n kfgLdf v;fNbf olb b"w h:tf] ;]tf] /+usf] x'G5 eg] a9L kfs]sf] (over right) km'n 
eg]/ lrlgG5 / tL km'n  lgif]lrt x'g ;Sb}gg\ . Pp6f kf]yLn] sl/a !))) b]lv $))) uf]6f ;Dd km'n 
lbG5 . km'n lbg] ;+Vof df5fsf]  ;fO{h, pd]/, :jf:y tyf x's{bf]+ jftfj/0f cflbdf e/ kb{5 . 

s]xL ljb]zL d'n'sx?df -h:t} hfkfg_ km'nlbg tof/L dfpnfO{ a]xf]; kfg]{ cf}iflwåf/f -Pg]:y]l;of_ 
j]xf]; kf/]/ k'mn ;+sng ul/G5 . j]xf]; kf/]/ k'mn lgrf]/]df dfpnfO{ tgfj (stress) kb}{g / ;lhn};+u 
k'mn lgrf]g{ ;lsG5 . of] tl/sf efn] dfp df5fnfO{ klg k|of]u ul/G5 . g]kfndf eg] of] tl/sf dT:o 
cg';Gwfg s]Gb|x?df dfq l;ldt dfqfdf k|of]udf cfPsf] 5 .
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lrq ^=  kf]yL 6«fp6 dfpaf6 km'n ;+sng ub}{

efn]af6 ldN6 -aLo{_ ;+sng ug]{ 
km'n ;+sng ug]{ lalQs} efn]af6 ldN6 ld;fO{ xfNg' kb{5 . 6aaf6 efn] df5f lems]/ ?dfnn] df5fsf] 
;a} z/L/ ;'Vvf x'g] u/L k'5\g' kb{5 . Ps xftn] ?dfnn] 6fpsf]lt/ 5f]k]/ df5f ;dfTg] / csf]{ 
xftn] tNnf] k]6 la:tf/} la:tf/} lyr]/ ldN6 Pp6f las/df ;+sng ug'{ kb{5 -lrq &_  cyjf ;f]em} 
Knfl:6ssf] af6fdf ;s+lnt km'n dfly g]} ldN6 ld;fpg klg ;lsG5 -lrq *_  . PseGbf a9L efn]af6 
ldN6 ;+sng u/]/ k|of]u u/]df lgif]rg /fd|f];+u x'g] ;+efjgf a9\5 .

 

lrq &= efn]af6 las/df ldN6 ;+sng ub}{ lrq *= efn]af6 ldN6 ;f]em} km'ndf ld;fp+b} u/]sf]

km'n lgif]rg 

kl/kSj kf]yLaf6 ;+sng ul/Psf] k'mndf efn]af6 ;+slnt ldN6 ld;fpg] . km'ndf efn]sf] ldN6 
;f]em} ld;fpg ;lsG5, h;nfO{ ;'Svf lgif]rg tl/sf (dry fertilization method) elgG5 . ;f] eGbf 
cufj} km'nnfO{ )=( k|ltzt -!) ln6/ kfgLdf () u|fd vfg] g'g_ sf] g'gkfgLsf] emf]nn] ;kmf u/]kl5 
km'ndf g} ldN6 /fv]/ klg lgif]rg (fertilization) ul/G5 . o; tl/sfnfO{ leh]sf] lgif]rg tl/sf (wet 
fertilization method) elgG5 .  /fd|f];+u lgif]rg u/fpgsf] nflu r/fsf] KjfFvn] la:tf/} rnfpg' kb{5 
-lrq (_ .  km'n / ldN6 /fd|/L ldl;;s]kl5 g'gkfgLsf] emf]nn] kvfNg'kb{5 . lgif]lrt k'mnnfO{  xl/of] 
km'n (green egg) elgG5 . of] lgif]lrt km'nnfO{ @ ldg]6 ;Dd /fVg] / la:tf/} ;fbf kfgL -km'n sf]/ng 
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ug{ k|of]u ul/g] kfgL_ n] # b]lv $ k6s ;Dd kvfNg]] -lrq !)_  . hj;Dd ;kmf kfgL cfpFb}g tj;Dd 
kvfNg' kb{5  . /fd|f];u+ kfgLn] ;kmf u/L ;s]kl5 tof/L 6«] df km'n la:tf/} vGofpg]  -lrq  !!_ / 
KjfFvn] 6«]sf] rf/}lt/ lkm+hfpg] -lrq !@_. kfgLdf /fVg] lalts} km'nn] kfgL ;f]:g yfN5 / km'n]/ s8f 
aGb5 . of] k|lsofsf] nflu nueu @) ldg]6 eGbf a9L nfU5 -;se/ ! 306f ePdf /fd|f]_ o;nfO{  
"water hardening" elgG5 . of] k|lsofdf km'nsf] ;fO{h nueu @) k|ltzt a9\5 . o;/L /fv]sf 
km'n /fd|f] / g/fd|]f  ;lhn};+u 5'6\ofpg klg ;lsG5 . km'n lau|]sf] 5 eg] c? km'nnfO{ wSsf gx'g] u/L 
lrD6Ln] l6Kg' kb{5 . /fd|f] km'n xNsf ;'Gtnf jf kx]+nf] /+usf] x'G5 eg] lau|]sf] km'nsf] /+u ;]tf] x'G5 . 
o;/L "water hardening" u/]sf] km'nnfO{ P6lsgdf O{Gs'a]zgsf] nflu  /fVg tof/ x'G5 .

 

lrq (= Kjfvn] km'n / ldN6 /fd|/L ld;fO{/x]sf]] lrq !)= lgif]lrt km'nnfO{ kfgLn] kvfn]sf]

 ]

lrq !!= kfgLn] /fd|/L kvfn]sf] lgif]lrt 
km'nnfO{  6«]x?df vGofPsf]

lrq !@= km'nnfO{ 6«]df r/fsf] Kjfvn] rf/}lt/
 lkm+hfPsf]

O{Gs'a];g 

km'nx? s8f e};s]kl5 6«]x? Ps dfly csf]{ tx–tx vK6fP/ /fVg] / dflyNnf] 6]«nfO{ Pp6f vfnL 6«]n] 
5f]k]/ ;a} 6«]x?nfO{ 8f]/Ln] afFw]/ -lrq !# _ O{Gs'a]zgsf] nflu O{Gs'a]6/df kfgLsf] lg/Gt/ axfj lbP/ 
/fVg'kb{5 -lrq !$_ . o;/L O{Gs'a]zgsf] Ps v08df sl/a !) uf]6f 6]«x? Ps dfly csf]{ vK6fP/ /fVg 
;lsG5 . kfgLn] s8f e};s]sf lgif]lrt km'nx? lgif]rg ePsf] $* 306fleq Ps 7fpFaf6 csf]{ 7fpFdf 
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9'jfgL ug{ ;lsG5 . t/ of] sfo{ hf]lvdk"0f{ ePsf]n] bIf k|flalwssf] cfjZostf kb{5 . O{Gs'a];g 
6}+ssf] Ps s'gfaf6 kfgL RofDj/sf] tNnf] 6«]af6 hfnLbf/ 6«]df ePsf] km'nx?nfO{ Pl/P;g ub]{ dflysf] 
6«]af6 csf]{ RofDj/df ePsf] k'mn O{Gs'a]zgdf Pl/P;g ub}{ aflx/ lg:sG5 . 

  

lrq !#= km'nn] el/Psf] 6«]x? Ps dfly csf]{ 
vK6\ofP/ vfln 6«]n] 5f]k]/ 8f]/Ln] af+w]sf]

lrq !$= km'nn] el/Psf] 6«]x? O{Gs'a];gsf] nflu 
O{Gs'a]6/df /fVb}u/]sf]

r_	 km'n s]nfpg] jf km'n x]g{] 

km'n O{Gs'a];g u/]kl5 d/]sf] / lgif]rg gePsf 
km'nx? 6«]af6 x6fpg] sfo{nfO{ km'n s]nfpg] jf 
km'n x]g{] elgG5 . lau|]sf] k'mnsf] /+u ;]tf] x'G5 . 
O{Gs'a]zg u/]sf] lbg kl5 k'mn s]nfpg] eGg] s'/f 
kfgLsf] tfkqmddf e/ k5{ .  h:tf] O{Gs'a];g 
u/]s]f kfgLsf] tfkqmd !!–!@ l8= ;]= 5 eg] km'n 
O{Gs''a]zg u/sf] !% b]lv !&  lbg leqdf dfq 
klxnf] k6s 6«]af6 km'n x]g'{sf] ;fy} lau|]sf] k'mn 
s]nfpg ;lsG5 . bf];|f] k6s @!–@@ lbgdf k'mn 
s]nfpg' kb{5 . 

lrq !%= lau|]sf km'nx? s]nfPsf]

cfFvf pd|]sf km'nx?  
km'n leq cfFvf b]vfk/]kl5 To;nfO{  æcfO :6]hsf] km'nÆ 
-Eyed Egg_ -lrq !^_ elgG5 . lgif]lrt km'nx?df cf+vf 
pd|g] ;do kfgLsf] tfks|ddf e/ kg]{ x'G5 . tfks|d 
sd x'Fbf a9L lbg nfU5 / a9L x'Fbf yf]/} lbg nfUg] 
x'G5 . cf+vf ljsl;t geP;Dd km'nx? rnfpg jf Ps 
7fpFaf6 csf]{ 7fpFdf ;fg'{ x'+b}g . cfFvf pd]|sf km'nx? 
9'jfgL ug{ clt pko'Qm dflgG5 . 9'jfgL ubf{ a/kmn] 
lr;f] u/fOPsf afs;df /fv]/ k7fpg' kb{5 . hfkfgaf6 
oxL tl/sfaf6 /]Gaf]6«fp6 df5f leqfO{Psf] xf] . lrq !^= cf+vf pd|]sf km'nx?
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5_	 XoflrË, e';'gf -Alevins) sf]/Ng] k|lsof, tLgsf] x]/rfx  
km'naf6 e';'gf -Alevins) -lrq !&_ slt lbgdf sf]/lnG5 eGg] s'/f kfgLsf] tfkqmddf e/ kb{5 . 
kfgLsf] tfks|d a9L ePdf km'n rfF8} sf]/lnG5 / tfkqmd sd ePdf sf]l/lng] k|j[mof l9nf] x'G5 . 
kfgLsf] tfks|d !! l8 ;]= ePdf /]Gaf]6«fp6 df5fsf] km'n lgif]rg ePsf] nueu $ xKtf kl5 cyjf 
cfFvf pld|Psf] lbg b]lv !) lbg leq sf]l/lnG5 . -tflnsf #_ . kfgLsf] tfks|d &=@ l8 ;]= ePdf lgif]rg 
ePsf] nueu & xKtf kl5 km'n sf]l/lnG5 . lqz'nLsf] kl/k|]Ifdf kfgLsf] tfkqmd Ps}gf; sf] !! b]lv !@ 
l8=+ ;]= k'Ubf @* b]lv #) lbgdf km'n sf]l/lnG5 . csf]{ zAbdf eGg] xf] eg] kfgLsf] tfkqmdsf] b}lgs 
hf]8 ##) l8= ;]= k'u]kl5 km'n sf]l/lnG5 . XoflrË z'? ePkl5 km'n / XofrlnËx?nfO{ s'g} klg 
/;folgs kbfy{x? k|of]u ug'{ x'+b}g . XoflrË b/ kfgLsf] tfkqmddf e/ kb{5, t/ XoflrË ;'? ePsf] 
# b]vL $ lbgdf XoflrË ;DkGg x'G5 . 

tflnsf #= kfgLsf] tfkqmd / e'/f sf]/Ng] lbg aLrsf] ;DaGw  

kfgLsf] tfkqmd -l8=;]=_ 4—5 7—8 7 10 11 12 13 15

e'/f sf]/Ng] lbg 70 60 50 30—35 28—30 25 22 20

  
lrq !&= ev{/} hGd]sf] Pnleg

c08faf6 ev{/ lg:s]sf] kx]+nf] efu (yolk sac) ;lxtsf] sl/a !% ld=ld= nfdf] df5fsf] afNo 
cj:yfnfO{ PlnleG; (Alevins) elgG5 . PlnleG; k"0f{tof ;fgf] e'/fdf kl/0ft geP ;DDf ;;fgf cfvfF 
ePsf] lk+h8f -s]h_df x'sf{pg a]; x'G5 . s]hsf] ;fO{h )=#$ b]lv )=% a= ld= eP rnfpg / ;+ef/ 

ug{ ;lhnf] x'G5 . XoflrË ;DkGg x'g] lalQs} e';'gfx?nfO{  l/ol/Ë 6}+sdf ;fl/xfNg' kb{5 . 

h_	e'/fsf] g;{/L Joj:yfkg (Nursing Managmant)
gl;{Ë 6\of+sdf -!) lkm6 x !% kmL6_ #),))) ;Dd PlnleG; :6s ug{ ;lsG5 . PlnleG; kf}8g] 
-:jLdck_ -lrq !&_ cj:yfdf gcfpGh]n;Dd kfgLsf] n]en sd -* b]lv !) ;]=ld_ /fVg' kb{5 . Pp6} 
Aofrsf] Plne]G;af6  sl/a () k|ltzt k|mfO{ (swim up) :6]hdf cfO{;s]kl5 d'v /fd|f];+u v'n]sf] 
dflgG5 . d'v /fd|f];+u v'n] kl5 ;a} k|mfO{ (fry) nfO{ lbgsf] #÷$ k6s w'nf] bfgf lbg z'? ug{ kb{5 . 
ev{/sf] ;fgf] e'/fnfO{ cu|]+hLdf k|mL :jLdLË nfef{ (Free swimming larvae) elgG5 . of] cj:yfdf 
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o;sf] z/L/sf] jhg em08} )=)&  ld= u|f= / !* ld= ld= nfdf] x'G5 . s]hdf e'/fsf] 3gTj !),)))–
!@,))) k|lt a= ld= x'g' kb{5 . e'/fsf] 3gTj a9L ePdf d[To'b/ a9L x'G5 . e'/f ;fgf] x'~h]n kfgLsf] 
ulx/fO{ !) ;]= ld= sfod /fVg pko'Qm x'G5 . PlnleG; / ;;fgf e'/fx? w]/} h;f] cFWof/f]df a:g 
dg k/fpF5g\ . To;}n] e'/f ePsf] s]hnfO{ sfnf] sk8f cyjf sfnf] Knfl:6sn] 5f]k]/ /fVg' a]z x'G5 . 

s]hdf e'/f x'sf{pbFf cfk"lt{ x'g] kfgL ;+u} cfpg] df6f] tyf afn'jfsf s0fx? o;sf] kL+wdf hDg kfpFb}g  
/ v]/ uPsf bfgf klg k+Lwaf6 aflxl/g] ePsf]n] jftfa/0f :jR5 /xG5 . t/ cfjZostf cg';f/ x/]s 
tLg rf/ lbgdf s]hsf] hfnL a|;n] / XoflrË 6jdf hd]sf] kmf]xf]/ dl;gf] kfOksf] ;xfotfn] ;fO{kmlgË 
u/L ;kmf ug'{ kb{5 . o;/L lgoldt?kdf ;kmf ubf{ /f]u nfUg] ;Defjgf Go"g x'G5 . XoflrË 6j cyjf 
lkml8Ë 6of+Ísf] ;fO{h ;fwf/0ftof $ ld6/ X )=( ld X )=% ld  / kfgLsf] ulx/fO{ )=# ld sf] x'G5 . 
o;/L s]hdf !% lbg e'/f gl;{Ë ul/G5 .

  
lrq !*= :jLdck cj:yfsf] 6«fp6 k|mfO{

em_	e'/fsf] x]/rfx tyf ;/;kmfO{  (Rearing)
s]hdf !% lbg e'/f gl;{Ë u/]kl5 e'/f x'sf{pg] 6\ofÍdf ;fg'{ kb{5 .  6}+s leq v]/ uPsf] bfgf / 
df5fsf lbzf x6fpg k|To]s lbg laxfg bfgf lbg cufj} ;kmf ug{' kb{5 . o;sf] nflu /+u nufpg] a|; 
pko'tm x'G5 . hfnL ;kmf ug{ bfFt dfHg] a|'; klg k|of]u ug{ ;lsG5 .  ;fO{kmf]lg‹ u/]/ klg 6}+s ;kmf 
ug{ ;lsG5 . x]/rfxsf] qmddf wldnf] kfgL cfPsf] a]nfdf / kfgLsf] tfkqmd Ps}rf]6L a9\g uPdf 
;/;kmfO{ tyf bfgf lbg /f]Sg' k5{ . /fd|f];+u bfgf vfg nfu]kl5 ;a} km|fO{nfO{ k|To]s 306fdf bfgf lbg' 
kb{5 . e'/fnfO{ gD;{ cg';f/ ;Gt'lnt cfxf/f lbg' kb{5 . e'/fsf] x]/rfx ubf{ tnsf lgDg s'/fx?df 
Wofg lbg' cfjZos 5 .

7_	 e'/fsf] bfgf / bfgf lbg] tl/sf  
/]Gjf]6«fp6sf] e'/fsf] kx]+nf] efu u|x0f (yolk sac absorb) eP/ kf}8L v]Ng ;'? ug]{ lalts} bfgf lbg ;'? 
ul/xfNg' kb{5 . l:jdck :6]hsf] e'/fnfO{ lbgsf] ;dodf k|lt 306f vfg;s] hlt (ad libitum) bfgf 
lbg'kb{5 . 6«fp6 e'/fsf]nflu bfgfsf] dfqf df5fsf] ;fOh / tf}n adf]lhd lgwf{/0f ug'{kb{5 . bfgf 
dl;gf] w'nf], qmDan / u'6sf # k|sf/sf x'G5 . tfklg s:tf] bfgf rflxg] xf] ;f]sf] lgSof}{n df5f e'/fsf] 
;fO{hn] g} u/fpF5  . t/ k|foM h;f] ;}bflGts lx;fjn] df5fsf] d'v ;fOh cg'?k d'vsf] nDafOsf] @ 
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k|ltztn] bfgf agfOG5 / v'jfOG5 . ;fwf/0ftof ev{/} kf}8g ;Ifd e'/f Pp6} pd]/sf] dfp / Pp6} 
n6sf] km'n jf PlnleG;af6 em08} () k|ltzt b]vf k/]kl5 ;'Id bfgf (micro feed) cyjf :6f6{8 lkm8  
(starter feed) v'jfO{G5 . z'?df !*) dfO{qmf]gsf] bfgf v'jfpg' kb{5 . x/]s cf7 b; lbgdf e'/fsf] 
d'vsf] ;fO{h a9]sf] cg'kftdf #)), $@%, %)), &!) tyf *%) dfO{qmf]gsf] dl;gf] bfgf v'jfpg' 
kb{5 . ;/b/ )=% u|fd ;fO{h ;DDf a9\g em08} b'O{ dlxgf nfU5 .  Ps u|fd ;fO{hsf] eP kl5 dfq ! 
ld= ld= sf] bfgf v'jfpg ;lsG5 . 

g]kfndf ;'Id bfgfsf] cltl/Qm b}lgs Ps k6s sn]hf] v'jfP/ le6fldg P ;+u} yk k|f]l6g cfk"lt{ ug]{ 
ul/Psf] 5 . sn]hf]nfO{ /fd|f] k|f/lDes cfxf/ dflgG5 . rf}kfofsf] sn]hf]df df6]ls/f (Liver fluke) 
x'g] ;Defjgf a9L ePsf]n] s'v'/fsf] sn]hf] v'jfpg /fd|f] x'G5 . sn]hf]sf] g;f e'/fn] krfpg ;Sb}g . 
To;}n] sn]hf]nfO{ Jn]l08Ë -Blending) u/]/ ;;fgf eFf8f]df Ps /ft hdfP/ -frozen) v'jfpg' kb{5 . 
;fwf/0ftof k|lt !),))) e'/fnfO{ dfl;s Ps ls=u|f= dfO{qmf]kmL8 / @=% s]=hL= sn]hf] kof{Kt x'G5 . 
e'/f sl/a Ps u|fd geP ;DDf x/]s 8]9 306fsf] cGt/fndf b}lgs cf7–bz k6s bfgf lbPdf bfgf 
VjfO{Psf] b/ em08} !) k|ltzt x'g cfFp5 . bfgf w]/} ePdf k]6 6Gg eP/ e'/f dg{ ;S5 . k]6 km'n]/ 
e'/f dg]{ qmd a9]df bfgf cln 36fpg' kb{5 .

df5fsf] u|]l8Ë  

7"nf] / ;fgf] ;fOhsf] df5fnfO{ ljz]if k|sf/sf] rfNgf] (grader) åf/f  5'6\ofpg] k|lsofnfO{ u|]l8Ë  
elgG5 . /]Gjf]6«fp6 Pp6f df+;fxf/L df5f ePsf] x'gfn] Ps cfsf{nfO{ 7'+Ug] / d'vsf] ;fOh ldn]df 
vfO{lbg] ;d]t ug{] x'Fbf df5f e'/fnfO{ u|]l8Ë ug'{ clt cfjZos x'G5 . k|foM of] df5fn] vfg gkfPsf] 
cj:yfdf cfk\mg} ;dsflng e'/fx?nfO{ vfg] xF'bf df5fnfO{ ef]sf] cj:yfdf /fVg' x'b}g . olb bIf 
k|fljlws / u'0f:t/Lo bfgf ePsf] v08df df5f e'/fsf] cfFvf p3|]sf]  cj:yfdf km'nsf] ;fO{h / cj:yf 
x]l/;s] kl5 u|]l8Ë ug{ gkg{] u/L g} km/s km/s ;fO{hsf eyed stage k'mnnfO{ 5'6\offpg ;lsG5 . 
t/ g]kfndf To:tf bIf hgzlStsf] cefjsf] sf/0f e'/fsf] 56gL -Fish grading_ ug{' clt cfjZos 
k5{ . Pp6} dfpaf6 pTkflbt e'/fx? Ps} ;fy Pp6} jftfj/0fdf  x'sf{OPtf klg ;a} e'/f Psgf;n] 
a9\b}gg\ . x/]s b'O{–tLg xKtfdf e'/fx? s'g} 7"nf] / s'g} ;fgf] x'g hfG5 . e'/fsf] a[l4 /fd|f] xf];\ / 7"nf] 
;fgf]sf] aLrdf vfgfsf] nflu k|lt:kwf{ gxf];\ eGgfsf] nflu 7"nf]  / ;fgf] e'/f Ps csf{;+u 5'6\ofpg' 
kb{5 . 7"nf] / ;fgf] e'/f ;;fgf :s'k g]6, df5f rfNgf] (fish grader) sf] k|of]un] 5'6\ofpg ;lsG5 . 
Ps u|fdsf] gk'u];DDf 5fGGfLsf] k|of]un] e'/f 5fGGf ufx|f] x'G5 . ;;fgf e'/fx? em08} )=% u|fdsf] e'/f;+u 
5'6\ofpg s]xL ldl>t e'/f af6fdf /fv]/ ;fgf] :s'kg]6n] 5'6\ofpg ;lsG5 . Pp6} ;fO{hsf] e'/fnfO{ 
bfgfsf] Joj:yfkg ug{ ;lhnf] klg x'G5 .

e'/fsf] a[l4 hfFr  
Dff5fnfO{ bfgf lb+bf zf/Ll/s tf}nsf] lx;fan] lbg'kg]{ x'gfn] x/]s !%–!% lbgdf  df5fsf] a[l4 hfFr ug'{ 
kb{5 . a[l4 hfFr ubf{ kf]v/Lsf] ;a} df5fsf] Psd'i6 tf}n lng] / df5f uGg'kb{5 . To; kl5 e'/fsf] u0fgf 
lalw4f/f Pp6f df5fsf] tf}n lgsfNg ;lsG5 . ;f]xL cg'?k bfgfsf] dfqf slt rflxG5  lx;fj ug'{ kb{5 .
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e'/fsf] :jf:y kl/If0f 
k|foM df5f e'/fsf] :jefjdf c;fwf/0f cj:yf b]lvg uPdf kl/If0f u/L cf}ifwL pkfrf/ ug{' kb{5 . 

olb 7Ls ePdf klg df5f rnfPsf] v08df tf]lsPsf] g'g kfgLdf pkrf/ ug]{] . e'/fnfO{ s'g} lsl;dsf] 
;+qmfds /f]u nfu]sf] 5 5}g ;do ;dodf kl/If0f ug'{ kb{5 . /f]u nfUgsf] d'Vo sf/0fx? lgDgfg';f/ 
x'g ;S5g\ .

s_ tfkqmd a9L x'g' .
v_ e'/fsf] 3gTj afSnf] x'g' .
u_ cfjZostf cg';f/ bfgf vfg gkfpg' .
3_ bfgf u'0f:tl/o gx'g' .
8_ jftfj/0f b'lift x'g' .
r_ w]/} tgfj jf rfk kg'{' .
5_ sf]/f kl/rfng (miss handling) x'g' .

dfly pNn]lvt a'bfFx?df Wofg gk'¥ofPsf] v08df e'/fx? bfgf vfPsf] cg'kftdf ga9\g], b'AnfP/ hfg], 
z/L/sf] /+u sfnf] x'g], bfgf /fd|/L gvfg], ;':t x'g], kfgLsf] lgsf; 5]p a:g] / cGtt w]/} dg]{ x'G5 .  
To;sf/0f lbgx'F bfgf lbFbf e'/fsf] :jf:y lgofn]/ x]g'{ kb{5 . e'/fsf] :jf:y v/fa ePsf] ;+s]t kfPkl5 
lgoGq0fsf] nflu t'?Gt cfjZos Joj:yf ug'{ kb{5 . e'/fsf] a[l4 hfFr cyjf 56gL (grading) ubf{ / 
:yfgfGt/ ubf{ # k|ltzt g'g kfgLsf] emf]ndf 8'jfpg' /fd|f] x'G5 . e'/fnfO{ ;do ;dodf g'g kfgLn] 
pkrf/ u/] ;+qmfds /f]u nfUg] ;+efjgf sd x'G5

e'/f hGd]sf] @ dlxgf kl5 Xofr/Laf6 aflx/L g;{/L kf]v/Ldf ;fg'{kb{5 .

g;{/L Kf]fv/Lsf] jftfj/0f  
g;{/L Kf]fv/Lsf] :jR5 jftfj/0f sfod /fVg klg u'0f:t/Lo bfgf Joj:yfkg ug'{ clt cfjZos  5 . 
df5fnfO{ pknJw u/fO{Psf] ;Dk"0f{ bfgf pkef]u gePsf] cj:yfdf / df5fn] lj;h{g ug]{ kbfy{x?n] 
kfgLdf k|b"if0f pTkGg ug]{ u5{g\ . To;sf/0f bfgf lgdf0f{ (feed formulation) / o;sf] ;d'lrt 
k|of]udf ljz]if Wofg lbg' kg]{ x'G5 . 

•	 /fd|f];+u ;'sfO{Psf] bfgf k|of]u ug'{ k5{ . 
•	 df5fsf] bfgf pkof]u ug]{ cjlw;Dd bfgfsf] :yfloTj x'g' kb{5 .
•	 pRr krgLo Ifdtf ePsf bfgf ;fdu|Lx?sf] k|of]u ug'{ k5{ h;n] ubf{ df5fsf] lji6f -lb;f_ 

ug]{ kbfy{df gfO{6«f]hg h:tf kf]ifs tTj sd dfqfdf lg:sf;g x'G5 .
•	 6«fp6sf nflu w]/} zlQm ePsf bfgfn] kf]if0fsf] pkof]u a9fpF5 / kf]if0f lj;h{g sd u/fpF5 .
•	 bfgfsf] 7f]; ;+/rgf, pko'Qm bfgf lbg] k|0ffnL / tl/sfn] df5fdf bfgfsf] pkof]lutf a9fO{ 

kfgL k|b"if0f sd u/fpg d2t ub{5 .
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6«fp6 df5fsf] cfg'j+lzs Joj:yfkg
;'/]zs'df/ jfUn]*, gLtf k|wfg** 

kl/ro

hfkfgaf6 ;g\ !(** df /]Gaf]6«fp6 df5fsf] %),))) cfFvf pd|]sf km'nx? g]kfndf leq\ofOPsf] 
lyof] . tL km'nx?af6 dT:o cg';Gwfg s]Gb|, uf]bfj/Ldf aRrf s9fO{ tL dWo] s]xL e'/f dT:o cg';Gwfg 
s]Gb|, lqz'nL k7fO{Psf] lyof] . g]kfn s[lif cg';Gwfg kl/ifb\sf oL b'O{ dT:o cg';Gwfg s]Gb|x?df 
lg/Gt/ ?kdf cg';Gwfg kl/If0f u/L 6«fp6 df5fsf] k|hgg\\, e'/f pTkfbg, gl;{Ë tyf l/ol/Ë;DaGwL 
k|ljlw ljsf; eof] . csf]{ k6s  ;g\ @))) df hfkfgsf] ldofhfsLaf6 /]Gaf]6«fp6sf] d]/f :6«]g (strain) 
sf] @),))) uf]6f / 8f]gfn;g :6«]gsf] !),))) uf]6f u/L hDdf #),))) km'nx? g]kfndf NofO{of] . 
k|fljlws / Joj:yfkgsf] ;d:ofn] oL tLg 5'6\6f5'6\6} :6«]gx?nfO{ cnu cnu wf/df (line) Jojl:yt 
u/]/ /fVg ;lsPg . g]kfndf xfn oLg} b'O{ k6s u/L hfkfgaf6 NofO{Psf 6«fp6 df5fsf ;+tltx? 
kflnb}+ cfPsf 5g\ .

;g\ !((* df k|yd k6s g'jfsf]6sf] /fgLkf}jfdf s[ifssf] ynf]df pTkfbg cg';Gwfg kl/If0f ul/Psf] 
o; df5f kfngn] ;g\ @))&∕)* b]lv lghL If]qdf Aofkstf lnof] . lghL If]qdf 6«fp6 kmfd{x? a9]kl5 
e'/fsf] dfu klg :jtM a9\b} uPsf] / ;f] dfu k'/f ug{ ;/sf/L s]Gb| nufot ;xeflutfTds 6«fp6 df5f 
k|hgg\\ tyf e'/f pTkfbg sfo{qmd cGtu{t k|fljlws ;xof]udf  !$ j6f lghL 6«fp6 Xofr/Lx? :yflkt 
e} e'/f pTkfbg ub{} cfPsf 5g\ . 6«fp6 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) 
/ dfp Joj:yfkgsf k|s[ofx? cToGt dxTjk"0f{ x'G5g\ . dT:o ljsf;sf] bL3{sflng lbuf]kgsf] nflu 
cfg'j+lzs k|s[ofx?df (genetic processes) kof{Kt Wofg lbO{ 3/]n's/0f ub{} hfg' kb{5 . t/ g]kfndf 
dfp df5fsf] cfg'jlz+s Joj:yfkgdf (genetic management of broodstocks) vf;} Wofg lbg 
;lsPsf] 5}g . of]hgf/lxt df5f k|hgg\ sfo{s|dn] df5fsf] cfg'j+lzs ljljwtfdf sdL, O{gla|l8· b/df 
a[l4, a0f{z+s/ ld;fj6 / gsf/fTds 5gf}6 a9\g u} sfnfGt/df 6«fp6 df5f kfngsf] pTkfbsTjdf 
lg/Gt/ Åf; x'b} hfg] ;Defjgf /xG5 . oL sf/0fx?af6 df5fdf lgDg c;/x? kg{ ;Sb5g\M

•	 Dff5fsf] a[l4b/ 36\g] .
•	 z/L/ af+uf] l6Ëf] x'g] .
•	 df5fsf] O{Gb|]0fL /Ë x/fpFb} hfg] .
•	 /f]un] rfF8} cfs|d0f ug]{ .
•	 k'mn pTkfbg b/ k|lt ls=u|f= kf]yL (fecundity) 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] .
•	 df;' / bgfsf] cg'kft FCR a9g hfg]

*al/i7 j}1flgs, dT:o cg';Gwfg dxfzfvf, uf]bfj/L
**al/i7 j}1flgs, dT:o cg';Gwfg dxfzfvf, uf]bfj/L
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•	 Dff5fsf] pkef]usf] nfuL cg'ko'Qm x'g] c+0f"sf] (caracas) k|ltzt a9L x'g] .
•	 gk'+zstf (sterility) cfpg]

Dffp Joj:yfkg

cfg'j+lzs Dffp Joj:yfkgdf rf/ k|lqmofx?n] cfg'j+lzs km/flsnf]kg (genetic variation) / To;;+u 
;DalGwt aflx/L u'0fx?nfO{ (phenotype) kl/jt{g u5{g\ . ltgLx? lg?2]Zo 5gf]6 (unintentional 
selection), Ogla|l8Ë  (inbreeding), cfg'j+lzs k|ltlglwTjdf (genetic drift) sdL  / j0f{z+s/ 
ld;fj6 (genetics Introgression) x'g\ . df5f Joj:yfkgdf nfk/jfxL -vf; u/]/ k|hgg\stf{sf] l;ldt 
1fg / cfg'j+lzs ;dem_sf sf/0fn] oL k|lqmofx? k|efjLt x'G5g\ . 

!= lg?2]Zo 5gf]6 (unintentional selection)
lg?2]Zo dfp 5gf]6 ug]{ /0flgtLaf6 k"/} 5gf]6 k|lqmof Ps kIfLo x'g hfG5 . nfdf] calw kl5 Ps kIfLo 
(directional) 5gf]6sf] sf/0fn] df5fsf] kl5Nnf] k':tfdf cfg'j+lzs / aflx/L u'0fx?df kl/jt{gx? 
b]lvg yfNb5g\ . pbfx/0fsf] nflu 7"nf / /fd|f df5fx? k|foh;f] a9L k'mn lbg] / rFf8f] a9\g] ck]Iff 
;lxt dfp df5fsf] ?kdf 5flgPsf x'G5g\ . ;+efljt dfp df5fx? s]xL k|hgg\\ ;]6x?af6 5flgPsf 
eP tL rfF8f] a9\g] vfnsf dfp df5fx? ;+ejtM k|hgg\ ofdsf] z'?df k|hgg\\ ul/Psf dfpx?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 ljqmL u/L afFsL /x]sf l9nf] a9\g] df5f dfpsf] nflu 5gf]6 
ug]{ k|lqmofn] l9nf] a9\g] df5fsf] k':tf tof/ xF'b} hfG5 . lg?2]Zo 5gf]6n] ;fwf/0ftof df5fsf] a[l4b/, 
of}g kl/kSjtf, k|hgg\\ ofd h:tf cfg'j+lzs u'0fx?nfO{ c;/ ub{5 .

@= cfg'j+lzs k|ltlglwTjdf sdL (genetic drift)
gd'gf lng] qmddf hLg lk|mSj]G;Ldf (gene frequency) x'g] cfsl:ds kl/jt{gnfO{ cfg'j+lzs 
k|ltlglwTjdf uNtL jf bf]if elgG5 . gd'gf lng] qmddf 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'j+lzs k|ltlglwTjdf x'g] uNtLn] gofF dfp ;+sng ubf{ d"n aLpsf] cfg'j+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 (population) lgdf{0f ubf{ cfg'j+lzs k|ltlglwTjsf] uNtLn] ubf{ d"n aLpsf] k|efj (founder 
effect) pTkGg x'G5 . h;n] ubf{ cfg'a+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 df5f Ps k':tfaf6 csf]{ k':tfdf l56} hfg] x'gfn] sd 
lk|mSj]G;Ldf ePsf Plnnx? Xofr/Laf6 l56} x/fpg hfG5 . o:tf] l8«k\m6af6 x/fpg uPsf df5fsf 
s'g} Plnn k"gM Xofr/Lsf df5fdf :yflkt x'g Do"6];g (mutation) k|j[mofaf6 gofF Xofr/Laf6 tL u'0f 
jf Plnn ePsf df5fNofO{ k|of]u ePdf dfq ;+ej 5 .

#= Ps} lsl;dsf] jf cfg'j+lzs ljljwtf ljlxgtf (Ogla|l8Ë - inbreeding) 
gft]bf/ jLrsf] ;+;u{af6 cfg'j+lzs ljljwtfdf x'g] x|f;nfO{ Ogla|l8Ë elgG5 . glhssf gft]bf/ aLr 
x'g] of}g ;+;u{sf sf/0f cfg'j+lzs leGgtfsf] Åf;nfO{ (loss of genetic variance jf heterozygosity) g} 
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cfg'j+lzs ljljwtf ljlxgtf jf  Ogla|l8Ë elgG5 . ;fgf] k|efjsf/L jyfgnfO{ (small effective population 
size- Ne) Joj:yfkg ubf{ gft]bf/ jLr ;+;u{ x'g] a9L ;+efjgf /xG5 . Ogla|l8Ën] w]/} h;f] cfg'jf+lzs 
u'0fx?nfO{ gsf/fTds c;/ kfb{5 . h;nfO{ Ogla|l8Ë 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, k'mn pTkfbgdf x|f; cflb x'g\ . 
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O{gla|l8Ë b/ = !/ (@ x k|efjsf/L dfp ;+Vof)

k|efjsf/L dfp ;+Vof (Ne)

lrq != k|efjsf/L dfp ;+Vof (effective population size) / O{gla|l8Ë b/ (inbreeding rate) aLrsf] ;DaGw 

g]kfndf /]Gaf]6«fp6 df5fsf] k|hgg\sf] nflu ljif]z ?kdf cfg'jlz+s dfp Joj:yfkg  u/]sf] kfO{b}g . 
k|hgg\\sf] ;do geP;Dd efn] / kf]yL Pp6} /];j]df :6s ug]{ ul/G5 / k|hgg\sf] ;do eGbf s]xL 
cufl8 dfq  !± -@! dlxgf_ / @± -## dlxgf_ pd]/ k'u]sf df5fsf] 5'6\6f 5'6\6} Joj:yfkg ul/G5 . 
e'/f lg:s]kl5 ljt/0f geP;Dd / cfkm\gf] kmfd{sf] nflu pTkfbg kf]v/Ldf g/fv];Dd of] e'/f slt 
pd]/sf] dfpaf6 lg:s]sf] xf] olsg x'G5 . t/ pTkfbg kf]v/Ldf /fVbf /];j]kf]v/Lx?sf] sdLn] tyf 
1fgsf] sdLn] ubf{ !± / @± pd]/sf dfpx?af6 lg:s]sf e'/fx? Ps} 7Ffpdf :6s ug]{ ul/Psf] 5 . kl5 
tLg} e'/fx?af6 x''s]{sf df5fx? 5gf}6 u/L dfp tof/ ug]{ ul/G5 . o; k|sf/sf] ldl>t e'/f ljt/0f 
/ :6s ug{] Joj: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 O{g\la|l8«Ë eO{ sd u'0f:t/Lo df5f pTkfbg x'G5 . df5fsf] 
glhssf] gft]bf/ aLr x'g] k|hgg\ sd u/L O{gla|l8Ë b/ Go"g /fVg pd]/ ;d"x / j+zfjnL (pedigree) 
laa/0f /fVg' pkof]uL x'G5 .

t/ Ogla|l8Ë ;w}+ g/fd|f] x'b}g . b'O{j6f Ogla|l8Ë ePsf ayfg leq ;+;u{ (crossing) u/fpFbf (out 
breeding) /fd|f] pTkfbg lbg] jyfgsf] hGd x'G5 . afnL tyf s'v'/fx?df o; k|sf/sf] k|hgg\ k4tL 
Joj;flos e} ;s]sf] ePtf klg df5fdf of] cj:yf cfPsf] 5}g . xfd|f] k|of; ;Dej eP ;Dd df5fdf 
Ogla|l8Ësf] a[l4 b/nfO{ Go"g /fVg' xf] .
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$= 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'j+lzs ld;fj6 NofFp5 . o:tf j0f{z+s/ df5fnfO{ dfpsf] 
?kdf k|of]u ubf{ hLgx? 5'l6g hfg] / ldl>t hLg jf]s]sf s]xL df5fx?nfO{ aflx/L u'0fx?sf] cfwf/df 
df5fsf] ayfgaf6 ;lhn} 5'6\ofpg ;lsb}g .  cfg'jf+lzs ld;fj6sf] sf/0fn] ;dosf] cGt/fndf cs}{ 
k|hflt jf strain sf] s]xL hLg af]s]sf df5fsf] ayfgsf] (population) ljsf; x'b} hfG5 . 

cfg'j+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'j+lzs 
km/flsnf]kg x'g' cfjZos 5 . 
•	 cfg'j+lzs km/flsnf]kgn] df5fsf] 5gf]6sf] nflu sRrf kbfy{sf] sfd ub{5 . df5fsf] ayfgdf 

Additive genetic variance ePg eg] 5gf]6sf] k|ltkmn k|fKt ug{ ;lsb}g . 
•	 df5fsf] ayfgdf sd dfqfdf /x]sf Plnn (alleles) x?sf] d"No at{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:yfkgdf ljgf k'g{:yflkt u/fpg ;lsb}g . 
•	 cfg'j+lzs km/flsnf]kg pRr ePsf df5fsf] ayfgsf] ljsf;sf] :yfloTj (development stability) 

/ tGb'?:tLkg (fitness) ePsf] ljZjf; ul/G5 . 
•	 cfg'j+lzs km/flsnf]kgn] Ogla|l8Ë zlQmlxgtf (inbreeding depression) nfO{ Go"g /fV5 .

k|efjsf/L ayfg ;+Vof (effective population size-Ne)
cfg'j+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 dfp df5fx? Joj:yfkg u/]sf x'G5g\ . 
cfg'j+lzs km/flsnf]kg sfod ug]{ p2]Zon] dT:o kmfd{df /flvPsf s"n dfp df5f Tolt dxTjk"0f{ 
x'b}gg\ t/ eljiosf lk9L+ jf k':tfx?nfO{ (subsequent generation) hLg of]ubfg (contribution) ug]{ 
dfp df5fsf] ;+Vof dxTjk"0f{ x'G5 . csf]{ lk9L+nfO{ 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 ;+ttLx? h:n] csf]{ lk9L+sf] pTkfbgdf efu lnG5g\, sf] 

c;dfgtf (Variance), 

cfsl:ds (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 ;dfa]z ul/G5 . 
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cfg'j+lzs km/flsnf]kg a9fpg k|efjsf/L ayfg ;+Vof a9fpg' cfjZos x'G5 . k|efjsf/L ayfg 
;+Vofsf] s]xL ;GttLnfO{ dfp 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] lk+9Lsf] cfg'j+lzs km/flsnf]kg ;+s'lrt x'b} hfG5 / k'gM k|efjsf/L ;+Vof a9fP/ 
cfg'j+lzs km/flsnf]kg a9fpg ;lsb}+g .

cfg'j+lzs Joj:yfkgsf cEof;x?

;+ej eP;Dd 6f«p6 dT:o kfngsf] nflu cfg'jf+lzs ljljwtf ;lxtsf] 7"nf] ;+Vofdf dfp 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 aLpx? 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'j+lzs Joj:yfkgdf ;xof]u k'/\ofpg] s]xL ky k|bz{sx? (guidelines) 
lbO{Psf] 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 NofO{g] eP ayfgsf] ;+Vof, dfp cbnfabnL (replacement) 

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

b/sf] x]l/6flaln6L (heritability) .
•	 :6ssf] k|efjsfl/tf (performance) ;DaGwL cWoogsf] ljj/0f .
•	 u}/ cfg'j+lzs (non-genetic) ;DalGwt 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'Nof+sgM gofF :6ssf] k|hgg\\ Ifdtf b]lv vfg] df5f ;Ddsf cj:yfx?sf] e'/f 

ljt/0f ul/g] ef}uf]lns If]qnfO{ k|ltlglwTj ug]{ u/L d'Nof+sg ug'{ kb{5 . o; k|s[ofdf sDtLdf !)-!) 
j6f efn] / kf]yLsf] ;dfg ?kdf of]ubfg ePsf df5fsf aLpx? k|of]u ug'{ kb{5 . 

@= Ogla|l8Ë sd ug]{ M Ogla|l8Ë sd ug{sf] nflu k|To]s lk9L+df clwstd dfp df5fsf] k|hgg\\af6 
csf]{ lk9L+nfO{ of]ubfg k'/\ofpg' cToGt cfjZos x'G5 . 
•	 6«fp6sf] k|hgg\\ ;dofjlw el/ g} k|hgg\\ u/fO{ /fVg] .
•	 pd]/ olsg ePsf] dfp k|of]u u/L ;j} ;fO{hsf df5fsf] k|hgg\\ u/fpg] .
•	 Ps Ps hf]8L df5fnfO{ k|hgg\\ u/fpg] (efn] / kfyLsf] cg'kft !M! /fVg])
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lrq @= dfp df5f 5gf]6 ub}{

•	 k|To]s hf]8Laf6 k'mn lnO{ leGbf leGb} sf]/Ng]] / o;af6 lg:s]sf e'/fnfO{ dfp cbnfabnLdf k|of]u 
ug]{ .

•	 dfp cbnfabnLsf] nflu 5'6\ofO{Psf] 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] osLg ug]{ .

•	 6«fp6 df5fsf] k|hgg\\ ;do b'O{ dlxgf;Dd x'g] ePsf]n] k|To]s r/0f -z'?, dWo, cGTo_ sf dfp 
df5fsf] ;fO{h km/s x'g ;S5 . dfp 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] ;+efjgf /xG5 . o; k|sf/sf] q'6L 
x6fpg ayfgdf (population) /x]sf ;fgf / 7"nf b'j} k|sf/sf df5fx?nfO{ dfp df5f cbnfabnL 
(replacement) sf] nflu 5gf]6 ug'{ kb{5 .

•	 ;+ej ePdf dfp df5fnfO{ 6\ofu nufO{ dfp cbnfabnL ul/Psf] /]s8{ /fVg] .

5gf]6 k|hgg\åf/f cfg'j+lzs ;'wf/ (genetics improvement through selective breeding)
5gf]6 k|hgg\ sfo{qmdsf] p2]Zo cf};t pTkfbg u'0f ePsf df5fsf] ayfgnfO{ dT:o Joj;fo / 
pkef]Qmfsf] lxtdf lglb{i6 lbzftkm{ kl/jt{g ug'{ xf] . cfg'j+lzs ljljwtf (genetically diverse) ePsf] 
df5fsf] ayfg jf leGg ayfg ld;fO{Psf] df5fdf dT:o kfngsf] nflu pkof]uL x'g] cfg'j+lzs u'0fx? 
(traits) h:t} a[l4, /f]u k|lt/f]w;DaGwL cfg'j+lzs km/flsnf]kg x'G5 . 5gf]6 k|hgg\sf] dfWodaf6 
cfg'j+lzs km/flsnf]kgnfO{ pkof]u u/L cfg'j+lzs pRrtf (genetically superior) ePsf df5f 5gf]6 
u/L csf]{ lk+9L tof/ ug{ ;lsG5 . t/ df5fsf] ayfgdf dT:o kfngsf dxTjk"0f{ u'0fx?sf] cfg'j+lzs 
c+z (heritability) w]/} x'g' kb{5 . O{gla|l8Ë ePsf df5fsf ayfgdf cfg'j+lzs km/flsnf]kg sd x'g] 
x'Fbf Ps lk+9Laf6 csf]{ lk+9Ldf ;g]{ cfg'j+lzs u'0fx?sf] c+z cToGt sd x'g] ub{5 . 6«fp6 df5fsf] 
k|hgg\ d"No (breeding value) df ;dfa]z x'g] cfg'j+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 k|lt/f]wfTds zltm, l56f] a9\g], /fd|f] cfs{ifs 
O{Gb]0fL /Ë r9]sf]_ sf] ;du| x]l/6fljln6L (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 ;j} eGbf k|rlnt tl/sf 5g\ M df; 
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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'j+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'j+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): 6«fp6 df5f kfngdf bfgfn] ;+rfng 

nfutsf] 7"nf] efu cf]u6]sf] x'G5 .
•	 d[To' (Mortality) M of] hl6n cfg'j+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; . 
•	 k'mn pTkfbg Ifdtf (Fecundity) M of] vf;} dxTjk"0f{ cfg'j+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 6«fp6 h:tf] dx+uf] df5fdf of] cfg'j+lzs u'0f dxTjk"0f{ x'G5 . o; 

cGt/ut df5fsf] ;fO{h, jf];f]sf] k|ltzt, df;'sf] /+u / :jfb, tof/L df;'sf] k|ltzt (dressing 
percentage) kb{5g\ .

lk9L cGt/fn

cfg'a+lzs pknlAw

lrq #= 5gf]6 k|hgg\ sfo{s|daf6 cfg'j+lzs pknlAwsf] cjwf/0ff (Aqua gen, 2005)
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k|hgg\ d'No
lrq $ k|hgg d'No (breedning value)sf] cfwf/df 5gf}6sf] cjwf/0ff

!= df; 5gf]6 (mass selection)
of] ;j} eGbf ;lhnf] 5gf]6 ug]{ tl/sf xf] . df5fsf] ;j} ;d"x jf kl/jf/ ldl;Psf] jyfgaf6 /fd|f / 
rf8f]+ a9\g] df5fx? dfpsf] nflu 5flgG5 . k|To]s df5fsf] u'0f / bf]ifsf] cfwf/df cfpg] lk+9Lsf] nflu 
dfp df5f 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 .
•	 cfwf/ ayfg (base population) – cfwf/ ayfgdf dT:o v]tLsf] nflu dxTjk"0f{ dflgPsf] cfg'j+lzs 

u'0f (traits) x?sf] km/flsnf]kg pRr x'g' kb{5 . 
•	 k|To]s lk+9Ldf sDtLdf %) hf]8L df5fx? 5gf]6 ug'{ kb{5 . oL k|To]s hf]8Ln] csf]{ lk+9LnfO{ 

of]ubfg u/]sf] x'g' kb{5 . 5gf]6 k|s[ofdf y]f/} df5fn] k|hgg\df efu lng] x'Fbf O{glj|l8Ë a9|g] 
;+efjgf /xg] ePsf]n] k|To]s hf]8Ln] (breeding pair) ;dfg ;+Vofdf csf]{ lk9Lsf] nflu ;GttL 
of]ubfg ug]{ Joj:yf x'g' kb{5 . 

•	 k|To]s lk+9Ldf ;+u} x'sf{O{Psf / 5gf]6 ul/Psf df5fx? ;+ej eP;Dd 5f]6f] k|hgg\ cGt/fn (short 
breeding period) af6 cfPsf x'g' kb{5 . 

•	 df; 5gf]6sf] dfWodaf6 cfg'j+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 -a[l4_ 5gf]6 ug'{ ;lhnf] x'G5 .

•	 jflx/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 lk+l9df df5f 5gf]6 ug]{ cfwf/ pQm lk+9Lsf] ayfgsf] ;j}eGbf rf+8f] a9]sf !)Ü jf %Ü df5fnfO{ 
csf]{ lk+9L pTkfbgsf] nflu 5'6\ofpg' kb{5 . t/ ;3g 5gf]6n] (intensive selection) O{glj|l8Ë a9g] 
x'Fbf w]/} h;f] cj:yfdf 5gf]6 :t/ @)Ü /fVg' pko'Qm x'G5 . 

•	 5gf]6 nuftf/ ul/g] k|s[of xf] / k|To]s lk9L+df 5gf]6 ul/Psf df5fn] lglZrt lbzftkm{ ayfgsf] 
cf};tnfO{ kl/jt{g ub{5g\ .
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•	 ha ayfgdf jflx/L u'0fx?sf] leGgtf cToGt Go"g x'G5 jf  w]/} df5f Ps} gf;sf x'G5g\, ;+rfng 
e}/x]sf] 5gf]6 sfo{qmdnfO{ /f]Sg' kb{5 . 

•	 5gf]6 ub{f jftfj/0fsf] k|efjnfO{ lgoGq0f ug'{ kb{5 . cfg'j+lzs jflx/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 lk+9Ldf 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'j+lzs jflx/L u'0f Ps j+zaf6 csf]{ j+zdf ;g]{ (heritability) b/ sd -)=!%_ /x]sf] cj:yfdf
•	 jftfj/0fLo leGgtfx? lgoGq0f ug{ g;lsg] cj:yfdf -h:t} Ps} k6s k|hgg\ ug{ g;lsg]_ 
•	 cfg'j+lzs jflx/L u'0f dfkgsf] nflu clgjfo{ ?kdf df5f dfg'{ kg]{ -h:t}M tof/L df;'sf] k|ltzt_

kl/jf/ s M !*%=* kl/jf/ v M @)$=% kl/jf/ u M !()=@
194 193 217 215 197 197
190 189 212 210 196 195
188 187 207 206 193 191
185 183 205 203 190 189
183 180 200 195 188 183
179 178 193 191 183 180

 
•	 5gf]6sf] of] tl/sfdf k|To]s kl/jf/ jf ;d"xsf df5fsf] cfg'j+lzs jflx/L u'0fsf] cf};t dfkg 

ul/G5 / ;f]xL cfwf/df k'/} kl/jf/ 5gf]6 jf lgisfzg  ul/G5  . pbfx/0fsf] nflu dfly 
lbO{Psf # j6f df5fsf kl/jf/ s, v, / u dWo] kl/jf/sf] cf};t tf}n w]/} ePsf] kl/jf/ v 
nfO{ 5gf]6 u/L csf]{ lk+9L ljsf;sf] nflu pQm kl/jf/af6 dfp df5f tof/ ul/G5 eg] cGo @ 
kl/jf/ s / u nfO{ 5gf]6 sfo{qmdaf6 5'6\ofO{G5 . 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 
j/fj/ ;+Vofdf gd'gf df5fx? lng' kb{5 . 

;Gbe{ u|Gyx? 
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. 1986. 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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6«fp6 df5f kfng ljlw
k'?iff]Qdnfn hf]zL*, Uf]fkfn k|;fb nD;fn**

kl/ro

lgolGqt cj:yfdf ;fgf] df5f Jojl:yt 9+un] kfn]/ ahf/ laqmLof]Uo agfpg'sf] cltl/Qm clwstd 
cfly{s nfe lng' 6«fp6 df5f kfngsf] d'n p2]Zo xf] . Joj;flos 6«fp6 kfngsf] nflu w]/} kfgLsf] 
cfjZostf kb{5 . ;fgf] :t/df Joj;fo ;+rfng ug{nfO{ klg kfgLsf] jxfj !) ln= k|lt ;]s]08, 
demf}nfsf] nflu @% nL6/ k|lt ;]s]08 / w]/} 7"nf]sf] nflu !)) ln6/ jf ;f] eGbf a9L kfgL k|lt 
;]s]08sf] axfj cfjZostf kb{5 . kfgLsf] cfk"lt{ sd x'g] 7fpFdf ToxL kfgLnfO{ $–% k6s k'gM k|of]u 
ug]{ u/L /];j] kf]v/Lx? lgdf{0f ug{ ;lsG5 . t/ To:tf] cj:yfdf hUufsf] agf]6 kfgLsf] cfk"lt{ x'g] 
;txaf6 ;aeGbf tNnf] kf]v/L aGg] ;txsf] aLrdf sd;]sd *–!) ld6/ prfO{sf] km/s x'g' kb{5 . 
k6s k6s k'gM k|of]u ul/g] kfgLsf] kLPr ̂ =% b]lv &=) ;Dd x'g' a9L pko'Qm x'G5 . kLPr ̂  eGbf sd 
/ *=% aGbf a9L ePdf df5fsf] k'mNsf jf S+ofsL (gill) af6 /ut au]/ dg{ ;S5 . kLPr a9L ePsf] 
kfgLdf cdf]lgofsf] 3'lntzlQm a9L x'G5 . )=)!& ld= u|fd k|lt ln6/ eGbf a9L cdf]lgof 3'lnPsf] 
kfgLdf 6«fp6sf] d"To'b/ a9L x'G5 .

/]Gaf]6«fp6 kfngsf] nflu ;kmf, :jR5 / pko'Qm tfkqmd -!)–!* ;]lN;o;_ ePsf] vf]nf, gbL cyjf 
tfn dWo]sf] h'g;'s} kfgL k|of]u ug{ ;lsG5 . t/ e"ldut cyjf h?jf kfgL ;aeGbf pQd dflgG5 . 
e"ldut kfgLsf] tfkqmd aif}{ e/L em08} Psgf; cyf{t\ w]/} ptf/ r9fj gx'g'sf] cltl/Qm k|b"if0fsf] dfqf 
Go"g eP/ /f]u nfUg] ;+efjgf klg sd x'G5 . t/ e"ldut jf h?jf kfgLdf k|f0fjfo' -clS;hgsf]_ dfqf 
eg] sd x'g] x'gfn] 3'lnt clS;hgsf] dfqf a9fpg] pkfox? ckgfpg' k5{ .

6«fp6 kfng k|0ffnL 

6«fp6 kfng k|0ffnL b'O{ lsl;dn] ul/G5 M  
!_	 cf+lzs k|0ffnL / @_ k"0f{ k|0ffnL
cf+lzs k|0ffnL cGt/ut ;;fgf e'/fnfO{ ahf/ laqmLof]Uo ;fO{h;Dd x'sf{P/ laqmL Joj:yfkg ul/G5 
eg] k"0f{ k|0ffnLdf dfpsf] Joj:yfkgb]lv e'/f pTkfbg tyf vfg]df5f laqmL ljt/0f ;d]tsf sfo{x? 
ul/G5 . 6«fp6 pTkfbg s]Gb|df ;fgf] e'/f x'sf{pg] kf]v/L (fry growing pond) ljleGg ;fO{hsf] 
laqmLof]Uo df5f /fVg] kf]v/L (marketing pond), bfgf e08f/ tyf cGo cfjZos pks/0f / ;/;fdfu|L 
/fVg] e08f/ x'g' h?/L 5 . 6«fp6 pTkfbg s]Gb|df Pp6} lsl;dsf] /];j] kf]v/L sd;]sd #–$ uf]6f x'g' 
kb{5 . df5fsf] 3gTj afSnf] eP kl5 csf]{ kf]v/Ldf ;fb}{ hfg' kb{5 .

6«fp6 kfngsf dfWod

!=	 /];j] 

6«fp6 df5f x'sf{pgsf] nflu a9L clS;hgo'Qm -& dLnL u|fd÷ln6/ jf ;f] eGbf dfly_ kfgLsf] 
cfjZostf kb{5 . of] df5f ;fwf/0ftof afSnf] 3gTj sfod u/]/ x'sf{pg] ePsf]n] kf]v/Ldf lg/Gt/ 

*lxdfnog 6«fp6 l/;r{ P08 k|8S;g k|f= nL= -lxd 6«ofk_
**al/i7 k|fljlws clwj[mt, dT:o cg';Gwfg s]Gb|, lqz"nL .
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kfgL aufO{/fVg' kb{5 . o;/L lg/Gt/ kfgL aufO{/fVg] kf]v/LnfO{ c+u|]hLdf /];j] kf]v/L (Raceway 
pond) elgG5 . /];j] kf]v/L b'O{ lsl;dsf x'G5g\ M /]vfTds÷nx/] -lrq !=_ / ;dfgfGt/ -lrq @=_ . 
hUuf le/fnf] t/ kfgLsf] ;|f]t sd ePsf] 7fpFdf nx/] lsl;dsf] kf]v/L agfpg /fd|f] x'G5 . of] k|0ffnLdf 
dflyNnf] kf]v/Ldf k|of]u e};s]sf] kfgLnfO{ k'gM tNnf] kf]v/Ldf k|of]u ul/G5 . nx/] kf]v/Lx? ;kmf 
ubf{ dflyNnf] kf]v/Lsf] kmf]xf]/ kfgL tNnf] kf]v/Ldf ;b}{ hfg] / cf}ifwL pkrf/ ubf{ klg pxL ;d:of 
x'g] ePsf]n] k|To]s kf]v/Ldf c:yfO{ lgsf;sf] Joj:yf ug'{ /fd|f] x'G5 . c:yfO{ lgsf; Standing pipe 
cyjf kfO{k uf8]/ agfpgfn] cfjZostf cg';f/ ;lhnf];+u kfgL vf]Ng / aGbug{ ldN5 / kmf]xf]/ 
kfgLnfO{ cGo kf]v/Ldf eGbf aflx/ aufpg ;lsG5 . ;dfgfGt/ kf]v/Ldf 5'§f5'§} kfgLsf] cfk"lt{ x'G5 
/ k|of]u eO{ ;s]sf] kfgLnfO{ k'gM k|of]u ug]{ k|fjwfg x'Fb}g . ;fwf/0ftof ;fgf] e'/f x'sf{pg] kf]v/Lsf] 
;fO{h !) b]lv !% a= ld= / laqmL of]Uo df5f /fVg] kf]v/Lsf] ;fO{h %) b]lv !%) a= ld= sf] x'G5 .

  

lrq != nx/] /];j]x? lrq @= ;dfgfGt/ /];j]x?

@=	 lk+h8f (Cage)  
kf]v/Lsf] cnfjf lk+h8fdf klg 6«fp6 kfng ug{ ;lsG5 . lk+h8fdf df5f kfng w]/} ;/n / ;:tf] kb{5 . 
t/ pko'Qm hnfzo e]6fpg Tolt ;lhnf] 5}g . 6«fp6 kfngsf] nflu w]/} 7"nf] / ulx/f] tfn pko'Qm 
dflgG5 . 7"nf] tyf ulx/f] tfnsf] kfgL udL{ dlxgfdf w]/} tftf] x'Fb}g / hf8f] dlxgfdf w]/} lr;f] x'Fb}g . 
o;/L ulx/f] tfnsf] kfgLsf] tfkqmd aif}{ e/L em08} Ps gf;sf] x'G5 . hf8f] dlxgfdf & b]lv * l8= 
;]= / udL{ dlxgfdf !* b]lv !( l8= ;]= eGbf a9L tfkqmd gx'g] tfnsf] kfgL 6«fp6 kfngsf] nflu 
Hofb} pko'Qm dflgG5 . 7"nf] tyf ulx/f] tfndf k|b"if0f x'g] ;+efjgf Go"g x'g'sf] cltl/Qm kfgLsf] kLPr 
em08} l:y/ x'g] ePsf]n] df5f :j:y x'g'sf] ;fy} l56f]l56f] a9\5 .

lk+h8fsf] agfj6  
lk+h8fdf klg afSnf] 3gTj sfod u/]/ 6«fp6 kfng ug{ ;lsG5 / kflnPsf] df5f k"0f{tM lgoGq0fdf 
/xG5 . Pp6f sf]7fsf] ^ kf6f] eP h:t} lk+h8fsf] klg ^ kf6f x'G5Ù rf/ 5]pdf rf/ kf6f, cf;g / 
9sg u/L hDdf ^ kf6f x'G5 . 9sgsf] Ps s'gfdf df5f /fVg] / lemSgnfO{ sl/j !* O{Grsf] rfSnf] 
d'v agfOPsf] x'G5 . d'v cfjZostf cg';f/ vf]Ng / aGb ug{ ;lsg] x'G5 . lk+h8f gfO{ng (Nylon) 
cyjf legfOng (vinylon) jf g]6ng (netlon) hfnLaf6 agfpg ;lsG5 . :yfgLo k|ljlw k|of]u u/]/ 
wfuf] (twine) af6 hfn a'Gg ;lsG5 / hfnnfO{ cfk;df hf]8]/ lk+h8f agfpg ;lsG5 . 7"nf] df5f 
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x'sf{pg] s]hsf] ;fO{h ;fwf/0ftof %) 3= ld= - %ld=×%ld=×@ld=_ sf] x'G5 . ;fgf] df5f x'sf{pg] cyf{t\ 
g;{/L s]h @ 3= dL= -@dL×!dL×!dL_ sf] cyjf $ 3= ld= -@ld=×@ld=×!ld=_ sf] agfpg ;lsG5 . 
7"nf] s]hsf] cfFvf !) b]lv @) ld= ld= sf] agfpg ;lsG5 . t/ h'g;'s} lk+h8fdf df5f /fVbf cFfvfsf] 
;fO{h eGbf cln 7"nf] df5f /fVg' kb{5 . cGoyf x'sf{pg] df5f l5/]/ hfg] ;Defjgf x'G5 .

;/;kmfO{  
kfgL leq 8'afP/ 6«fp6 kflng] lk+h8fsf] cfFvfdf s]xL ;dokl5 n]p (algae) nfu]/ 6flng ;S5 . 
lk+h8fsf] cfFvfdf slt rf8}+ n]p nfU5 eGg] s'/f kfgLsf] u'0f / abln+bf] Ct' dfly lge{/ x'G5 . cfFvf 
6flnof] eg] kfgLsf] k|jfx /f]lsG5 / clS;hgsf] sdL eP/ ;a} df5f dg{ ;S5 . To;sf/0f lk+h8fnfO{ 
;do ;dodf ;kmf  ug'{ kb{5 . ;kmf ug{nfO{ tfnsf] 5]pdf Pp6f 6x/f agfpg ;lsG5 . kmf]xf]/ 
s]hnfO{ l;d]06 nufPsf] eF'O{df lkmhfFP/ xft] a|; cyjf kfgLsf] kmf]x/f nufP/ ;kmf ug{ ;lsG5 . 
kmf]xf]/ lk+h8f ;kmfug'{ cufl8 To;df ePsf] df5f csf]{ ;kmf s]hdf ;fg'{ kb{5 . rsf]{ 3fddf df5f 
;fg{' x'b}g . k|To]s s]h aLr aLrdf ;kmfug{ sd;]sd @–$ uf]6f ;DalGwt s]h hu]8f /fVg' kb{5 . 
lk+h8f ;kmf ug{sf] nflu t}/g] /fk\m6 (floating raft) klg k|of]u ug{ ;lsG5 . 6«fp6 kflng] lk+h8fdf 
!)–@) uf]6f /x' df5f;+u} kfn]/ n]psf] s]xL xb;Dd lgoGq0f ug{ ;lsG5 .

t}/g (Floatation) 
lk+h8fnfO{ tfnsf] kfgLdf t}/fpgsf] nflu l5lKkPsf] xl/of] afF; cyjf #–$ O{Gr uf]nfO{ ePsf] kf]lnlyg 
kfO{k cyjf lklel; kfO{ksf] k|]md agfP/ To;sf] rf/ s'gfdf 8f]/Ln] /fd+|/L afFw]/ e'm08\ofpg ;lsG5 . 
afF;sf] k|]md agfpg z'?df ;:tf] kb{5 . t/ of] rf8}+ dSs]/ hfg] x'gfn] x/]s b'O{ aif{df km]g'{ kb{5 . 
kf]lnlyg jf lklel; kfO{k dxuf]+ kb{5 t/ k6s k6s km]g]{ ;d:of kb]{g . lk+h8fnfO{ 7"nf] xfjfx'/Ln] 
cyjf af9Lsf] sf/0f aufpg] h'g ;d:of kg{ ;S5, To;sf] lgoGq0f ug{ lk+h8f e'm08\ofPsf] k|m]dsf] 
rf/ s'gfdf 8f]/Ln] afw]+/ csf]{ 6'Kkfdf PÍ/ cyjf kmnfdsf] l9sf afFw]/ tfnsf] e"O{df 5'g] u/L v;fNg' 
kb{5 . ;fwf/0ftof tfn hlt ulx/f] 5, To;sf] tLg u'0ff nfdf] 8f]/Ldf PÍ/ afw]/ rf/ s'gfaf6 58\s] 
kf/]/ v;fNg' kb{5 . nfdf] 8f]/Lsf] k|of]u ugf{n] af9L cyjf x'/Lsf] k|efj k/]tf klg lk+h8f clncln 
:yfgfGt/ x'g ;S5 . t/ 8f]/L l5Gb}g / lk+h8f au]/ hfg kfFpb}g .

lk+h8fsf] lsl;d  
;fwf/0ftof b'O{ lsl;dn] lk+h8fsf] :yfkgf ug{ ;lsG5 . t}/g] k|m]ddf e'm08\ofP/ cyjf k|m]ddf aflwFPsf] 
hfnL 8'jfP/ . klxnf] lsl;ddf lk+h8fsf] em08} cfwf c+z kfgL leq / afFsL kfgL aflx/ /xG5 . bf];|f] 
lsl;dsf] s]h sNr/df hfnL ;w} e/L kfgL leq /xg] ePsf]n] lk+h8fsf] cfo' nfdf] x'G5 . kf]lnlylngsf] 
lk+h8f 3fd kfgL ePkl5 cfo' 5f]l6G5 . lk+h8fsf] cfsf/ rf/kf6] (square), uf]nfsf/ (circular) cyjf 
cfoftsf/ (rectangular) / cGo cfsf/sf] x'g ;S5 . t/ cfoftsf/df sfd ug{ w]/} ;lhnf] x'G5 .

s]hdf df5fsf] 3gTj / a[l4  
g;{/L s]hdf cyjf cGoq x'sf{OPsf] ;/b/ @)–@% u|fdsf] 6«fp6nfO{ pTkfbg s]hdf ;fg'{ kb{5 . 
pTkfbg s]hdf &%–!)) u|fdsf] x'sf}{nf e'/f k|lt 3= ld= x'sf{pg ;lsG5 . kfgLsf] tfkqmd !% b]lv !* 
l8= ;]= ePdf pRr k|f]l6go'Qm bfgf vfPsf] 6«fp6 $–% dlxgfdf laqmLof]Uo -@))–@%) u|fd_ x'G5g\ . 
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kflnPsf] df5f s'g b/n] a9]sf] 5 ;f] s'/f yfxf kfpgnfO{ x/]s dlxgfdf sd;]sd Psk6s a[l4 hfFr 
ug'{ kb{5 . x'sf}{nf df5fnfO{ zf/Ll/s tf}nsf] # b]lv % k|ltzt bfgf lbgx'F v'jfpg' kb{5 . Jojl:yt 
9+un] kfn]sf] 6«fp6sf] a[l4b/ b}lgs ;/b/ !=% b]lv @=) u|fd x'g' kb{5 . s]hsf] pTkfbsTj !% b]lv 
@) ls=u|f= k|lt 3= ld= ePdf 6«fp6 pTkfbg Joj;fo a9L nfebfos x'g] x'G5 .

jftfj/0fLo c;/  
6«fp6 kflng] tfn sd;]sd !) b]lv !% ld= ulx/f] x'g'sf] cltl/Qm kfgLsf] wf/ klg !) b]lv @) ;]= dL= 
k|lt ;]s]08 ultlzn x'g' kb{5 . sd ulx/f] / kfgLsf] wf/ w]/} Go"g x'g] :yfgdf df5fsf] lji6f tyf pj|]sf] 
bfgf tfnsf] kL+wdf hDb} hfG5 / la:tf/} To; :ynsf] kfgL b'lift eP/ df5fnfO{ 3fts /f]u nfUg] cyjf 
clS;hgsf] sdL eP/ Ps}rf]6L w]/} df5f dg{ ;S5 . o;sf] 7Ls pN6f] w]/} ultlzn kfgLdf df5fsf] a[l4 
l9nf] x'G5 . !)) ;]= dL= k|lt ;]s]08 eGbf a9L hf]8n] aUg] kfgL 6«fp6 kfngsf] nflu pko'Qm dflgb}g .

lk+h8fdf 6«fp6 kfngsf] ;jn kIf

•	 pknAw hnfzodf df5f kflng] ePsf]n] /];j] kf]v/L lgdf{0f ug'{ gkg]{ / k|f/lDes nufgL sd x'g] .
•	 sd vr{df kf]v/Lsf] eGbf a9L If]qkmn 9fSg ;Sg] / a9L pTkfbg lng ;Sg] .
•	 ;lhnf];+u df5f /fVg / lemSg ;lsg] .
•	 dd{t ;+ef/ vr{ sd nfUg] .
•	 ;k{ r/f cflbn] gf]S;fg ug]{ ;Defjgf Psbd Go"g x'g] .
•	 k|fs[lts ;|f]t 6«fp6 kfngsf] nflu k|of]u x'g] .

b'j{n kIf

•	 cfwL++ tyf x'/Ln] aufP/ n}hfg] 8/
•	 s]h tyf df5fsf] rf]/L x'g] ;+efjgf
•	 kf}l8g ghfGg] AolQmnfO{ lk+h8fdf sfd ug{ vt/f x'g]
•	 cfjZos ;/;fdfgsf] 9'jfgL ufx|f]
•	 tfnsf] ;f}Gbo{ lau|g] 

hDdf 3gTj  
s'g} lglZrt cj:yf / cjlwdf x'sf{pg ;lsg] df5fsf] axg Ifdtf (carrying capacity) eGgfn] 
k|lt OsfO{ hnfzo cyjf s'g} lglZrt kf]v/Ldf lglZrt ;do;Dd x'sf{pg ;lsg] df5fsf] tf}nnfO{ 
hgfpFb5 . 3gTj ljz]iftof k|lt OsfO{ ;dodf x'g] kfgLsf] axfj, k|lt OsfO{ ;dodf x'g] kfgLsf] 
km]/abn (exchange of water), kf]v/Ldf x'g] kfgLsf] cfotg (volume of water), tfkqmd, kfgLdf 
3'lnPsf] clS;hgsf] kl/df0f, kLPr, 7fpF ljz]ifsf] prfO{, df5fsf] hft / ;fO{h cg';f/ km/s x'G5 . 
/];j] kf]v/Ldf 6«fp6 x'sf{pFbf slt afSnf] 3gTj sfod ug{ ;lsG5 eGg] s'/f k|lt OsfO{ ;dodf x'g] 
kfgLsf] axfj / tfkqmd;+u a9L ;DalGwt x'G5 . ;fwf/0ftof Ps ldg]6df Ps ln6/ kfgL k|jfx x'g] / 
tfkqmd & b]lv !) l8= ;]= eP k|lt 3= ld= !=% ls=u|f=, !!–!# l8= ;]= eP ! ls=u|f= / !^–!* l8= ;]= 
eP )=% ls=u|f= df5fsf] 3gTj sfod ug{ ;'/lIft x'G5 . cyf{t\ kfgLsf] tfkqmd a9L eP sd 3gTj / 
sd eP a9L 3gTj sfod u/]/ 6«fp6 kfng ug{ ;lsG5 . t/ axfj ;"rfs+ (flow index) sf] cfwf/df 
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s'g} lglZrt hnfzosf] k|lt OsfO{df clwstd df5fsf] tf}n ;lhn} lgwf{/0f ug{ ;lsG5 . jxfj ;"rf+s 
s'g} 7fpFsf] ;d'b|L ;tx dflysf] prfO{ / tfkqmd cg';f/ km/s km/s x'G5 .

lgDg ;"qsf] k|of]u u/L  axfj ;'rfs+ (flow index) lgwf{/0f ug{ ;lsG5 . 
F = W/L × I
W = wfGg ;lsg] df5fsf] tf}n -ls=u|f=_
L = df5fsf] nDafO{ -;]=dL=_
I = kfgLsf] jxfj ln=÷ldg]6

pbfx/0fsf] nflu ;d'b|sf] ;txaf6 #)) ld6/ prfO{df /x]sf] s'g} :yfgdf lgld{t kf]v/Ldf kfgLsf] 
tfkqmd !! l8= ;]= 5 / ToxfF !) ;]= dL= nfdf] /]Gaf]6«fp6 x'sf{pFbf kfgLsf] axfj !))) ln=÷ldg]6 
/x]sf] 5 eg] To; kf]v/Lsf] df5f x'sf{pg] Ifdtf a/fa/ M
W= F × L ×  I

= ()=)% × !) × !))))
=( %)) ls=u|f=)

olb kf]v/L @) ld6/ nfdf] Ps ld6/ ulx/f] / kfFr ld6/ rfSnf] ePdf To;sf] cfotg (volume) a/fa/ 
!)) 3= ld= x'G5 / k|To]s 3= ld=df % ls=u|f= df5f x'sf{pg ;lsG5 . olb @)) u|fdsf] df5f laqmL 
ug]{ nIf /x]df k|lt 3= ld=df @% uf]6f df5f x'sf{pg' kb{5 . o;} k|;+udf tfkqmd / prfO{sf] cfwf/df 
tof/ kfl/Psf] axfj ;"rfs+ ljj/0f tflnsf ! df ;dflai6 ul/Psf] 5 .

tflnsf != tfkqmd / prfO{sf] cfwf/df  tof/ kfl/Psf] axfj ;"rfs+ (Robert Stickney, 1991)
tfkqmd 
-l*= ;]=_

;d'b|sf] ;txaf6 prfO{ -ld=_

0 300 600 900 1200 1500
5 0=090 0=083 0=076 0=070 0=064 0=059
6 0=083 0=076 0=070 0=064 0=059 0=055
7 0=076 0=070 0=064 0=059 0=055 0=050
8 0=070 0=064 0=059 0=055 0=050 0=046
9 0=064 0=059 0=055 0=050 0=046 0=042
10 0=059 0=055 0=050 0=046 0=042 0=039
11 0=055 0=050 0=046 0=042 0=039 0=036
12 0=050 0=046 0=042 0=039 0=036 0=033
13 0=046 0=042 0=039 0=036 0=033 0=030
14 0=042 0=039 0=036 0=033 0=030 0=028
15 0=039 0=036 0=033 0=030 0=028 0=026
16 0=036 0=033 0=030 0=028 0=026 0=024
17 0=033 0=030 0=028 0=026 0=024 0=022
18 0=030 0=028 0=026 0=024 0=022 0=020
19 0=028 0=026 0=024 0=022 0=020 0=018
20 0=026 0=024 0=022 0=020 0=018 0=017

df5f x'sf{pg] kf]v/L l;d]G6 nufPsf] cyjf df6f]sf] h'g;'s} x'g ;S5 . t/ ;fgf] e'/fx? -@)–@% u|fd_ 
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df6f]sf] kf]v/Ldf x'sf{pg vt/f x'G5 / ;fgf] e'/fnfO{ df6f]sf] kf]v/Ldf 9f8 af+lug] (whirling disease) 
/f]u nfUg] a9L ;Defjgf x'G5 . To; sf/0f ;fgf] x'Gh]n l;d]06sf] kf]v/L cyjf h:tfsf] afSnf] kftfn] 
agfPsf] kf]v/Ldf x'sf{pg' kb{5 . 7"nf] e'/f h'g;'s} lsl;dsf] kf]v/Ldf x'sf{pg ;lsG5 . 3gTjsf] 
lx;fj gug]{ xf] eg] Ps xhf/ ln6/ kfgL k|lt ldg]6 aUg] kf]v/Ldf !=% d]= 6g df5f x'sf{pg ;lsG5 .

pTkfbg 

pTkfbg eGgfn] kf]v/L cyjf s]hdf z'?df hlt ls=u|f= df5f /fv]/ x'sf{Oof] / km;n lnFbf klxn] /fv]sf] 
eGbf hlt ls=u|f= df5f a9L cfPsf] x'G5 To;nfO{ To; kf]v/L÷s]hsf] pTkfbg elgG5 . pbfx/0fsf] 
nflu z'?df Pp6f /];j] kf]v/Ldf ;/b/ !) u|fdsf] kfFr;o uf]6f e'/f x'sf{Oof] . b; dlxgf kl5 To; 
kf]v/Laf6 ;/b/ @)) u|fdsf] $)) uf]6f lg:Sof] eg] To; kf]v/Lsf] pTkfbg (yield) &% ls=u|f= x'g 
cfpF5 . cyf{t\ z'?df /fv]sf] df5fsf] tf}ndf hlt ylkof] Tof] g} pTkfbg dflgG5 . 
!) u|fd × %)) uf]6f = % ls=u|f=
@)) u|fd ×  $)) uf]6f = *) ls=u|f=
cyf{t\ *)–% = &% ls=u|f= 

6«fp6 df5fsf] a[l4b/ kfgLsf] tfkqmd / bfgfsf] u'0f:t/;+u k|ToIf ;DalGwt x'G5 . x'g t Ct'sf] 
kl/jt{g cyf{t\ nfdf]lbg / 5f]6f]lbgn] klg df5fsf] a[l4b/df s]xL c;/ k/]sf] b]lvG5 . kf]if0fo'Qm bfgf 
cfjZostf cg';f/ pknAw ePdf df5fsf] a[l4b/ kfgLsf] tfkqmd;+u ;Lw} ;DalGwt x'G5 . /]Gaf]6«fp6 
!^ b]lv !* l8= ;]= df /fd|/L km:6fpF5 . pQm tfkqmd lg/Gt/ hf/L /x] XofrlnËx? !$ dlxgf cyf{t\ 
%% xKtfdf ljqmLof]Uo cyf{t\ @)) u|fdsf] x'G5 .

kfgLsf] tfkqmd cl:y/ cyf{t\ slxn] a9L / slxn] sd ePsf] v08df df5fsf] a[l4 k|efljt x'G5 . 
pbfx/0fsf] nflu kfgLsf] tfkqmd !* l8= ;]= /x] ( dlxgfdf df5f ljqmL of]Uo cyf{t\ @)) u|fdsf] 
x'G5 . To;sf] 7Ls pN6f] ;/b/ ( l8= ;]= /x\of] eg] !* dlxgf nfU5 . To;sf/0f slt cjlwdf ljqmL 
of]Uo x'G5 eGg] s'/f km/s km/s pTkfbg :ynsf] km/s km/s tfkqmd dfly lge{/ x'G5 . l;4fGtt 
df5f ljqmL of]Uo ;fO{h x'g] lalQs} a]Rb} hfg' kb{5 . lsgsL ;a} df5f Ps} rf]6L ljqmL ug{ ufx|f] 
x'G5 . /]Gaf]6«fp6sf] vf; ljqmLof]Uo ;fO{h @))–@%) u|fd xf] . t/ sf]xL !))–!%) u|fd ;fO{hsf] 
dg k/fpF5g\ eg] sf]xL 7"nf] cy{ft\ $))–%)) u|fdsf] dg k/fpF5g\ . o;/L vfg] df5fsf] ;fO{h 
pkef]Qmfsf] cfk\mgf] rfxfgf cg';f/ km/s km/s x'G5 . 7"nf /]i6'/]06 tyf xf]6nx?n] lgoldt ?kdf 
@))–@%) u|fdsf] df5f cfk"lt{ xf];\ eGg] rfxG5g\ . lgoldt Pp6} ;fO{hsf] df5f b'O{ tl/sfaf6 cfk"lt{ 
ug{ ;slG5 .

s_	oy]i6 kfgL cfk"lt{ x'g] kf]v/Ldf cln afSnf] 3gTjdf df5f x'sf{P/ laqmL of]Uo ;fO{h ePkl5 56gL 
ub}{ hfg] / gofF df5f yKb} hfg] .

v_	w]/} /];j] kf]v/Ldf df5f pTkfbg u/]/ laqmLof]Uo ;fO{hsf] df5f lgoldt ?kdf laqmL Joj:yfkg ub}{ hfg] .

h;/L df5fsf] a[l4 tfkqmd;+u ;DalGwt x'G5 To:t} u'0f:t/o'Qm bfgf;+u klg o;sf] k|ToIf ;DaGw 
x'G5 . ag:klthGo eGbf a9L k|f0fLhGo k|f]l6go'Qm bfgf a9L u'0f:t/o'Qm x'G5 . sd u'0f:t/o'Qm 
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bfgf v'jfpgfn] df5fsf] a[l4 l9nf] x'g'sf] cltl/Qm s'kf]if0fsf] sf/0f w]/} df5f /f]uL eP/ gf]S;fg 
x'g;S5 . cyf{t\ sd u'0f:t/o'Qm bfgf # ls=u|f=pkof]u ul/ Ps ls=u|f= Kofsdf pTkfbg x'G5 eg] 
pRr u'0f:t/o'Qm @ ls=u|f= bfgf eGbf sd bfgfaf6 Ps ls=u|f= df5f pTkfbg x'G5 . u'0f:t/o'Qm bfgf 
vfPsf] df5fnfO{ laqmL of]Uo agfpg ^–& dlxgf dfq nfU5 / lgDg:t/sf] bfgf vfPsf] df5fnfO{ laqmL 
of]Uo agfpg sd;]sd (–!) dlxgf nfU5 . To;sf/0f 6«fp6 kfng ubf{ u'0f:t/o'Qm bfgf v'jfpg' 
a9L nfebfos x'G5 .

pTkfbg rqm  

6«fp6sf] k|hgg\\\ g]kfnsf] kxf8L e]udf sflt{ssf] bf]>f] cyjf t]>f] xKtfdf ;'? eP/ df3sf] clGtd 
xKtf ;Dd ;+rfng x'G5 . o;/L /]Gaf]6«fp6sf] k|hgg\\\ cjlw $–% dlxgf nfdf] x'G5 . :yfgLo cfjxjf 
/ kfgLsf] tfkqmddf s]xL x]/km]/ x'g] ePsf]n] km/skm/s 7fpFdf k|hgg\\\ ;do s]xL lbg km/s x'g 
;S5 . /]Gaf]6«fp6 k|hgg\\ ug]{ :yn cyf{t\ Xofr/Lsf] :yfkgf u/L e'/f pTkfbg kZrft vfg] of]Uo ;fO{h 
@))–@%) u|fd agfpg bf]>f] aif{ cyf{t\ %% b]lv ^) xKtf nfU5 . c08faf6 ev{/ lg:s]sf] sl/j 
!% dL= dL= nfdf] / (–!) dL= u|f= jhg ePsf] kf]if0f y}nL (yolk sac) ;lxtsf] /]Gaf]6«fp6sf] afNo 
cj:yfnfO{ cu|]hLdf Alevins eGb5g\ . kfgLsf] tfkqmd !!–!@ l8= ;]= ePdf b'O{ xKtf leq kf]if0f 
y}nL lanfP/÷;'s]/ hfG5 / ;fgf] e'/fdf kl/0ft x'G5 . of] ;fgf] e'/f kf}8g z'? u5{ . o;/L /fd|/L 
kf}8g ;Sg] ;;fgf e'/fnfO{ cu|]hLdf Free swimming larvae eGb5g\ . of] cj:yfb]lv e'/fn] ;;fgf 
k|f0fLhGo hLjfTdf / s[lqd bfgf klg cln cln vfg] ub{5 . Free swimming larvae !* b]lv @) ld= 
dL= nfdf] / o;sf] zf/Ll/s jhg em08} *) ld= u|f=sf] x'G5 . pRr k|f]l6go'Qm -$*–%) k|ltzt_ bfgf 
v'jfP/ gl;{Ë u/]sf] $–% dlxgfdf ljqmL ljt/0f of]Uo x'G5 . ;/b/ )=)% u|fd e'/f agfpg sl/j b'O{ 
dlxgf nfU5 . ;;fgf e'/fx? lgs} v+r'jf x'G5g\ . Psfljxfg} b]lv ;fFem;Dd sd;]sd * b]lv !) k6s 
vfpGh]n dl;gf] bfgf v'jfpg' kb{5 . logLx?n] lbgx'F zf/Ll/s tf}nsf] ;/b/ * b]lv !) k|ltzt bfgf 
vfG5g\ . ;Gt'lnt bfgf lgoldt ?kdf oy]i6 vfPsf] e'/fx? l56f] l56f] a9\5 . To;}n] e'/fnfO{ bfgf 
v'jfpFbf xtf/ gu/L w}o{tfsf ;fy lj:tf/} lbg' kb{5 . 

w]/} h;f] s[ifsx?n] e'/f c? s]Gb|af6 lsg]/ NofO{ cfk\mgf] kf]v/Ldf x'sf{P/ vfg] df5f pTkfbg tyf ljqmL 
ljt/0f ub{5g\ . Xofr/L ;+rfng ug{ ;Sg]n] cfkm} e'/f pTkfbg\ ub{5g\ . o;/L 6«fp6 kfng sfo{ b'O{ lsl;dn] 
ug{ ;slG5 . !_ cf+lzs k|0ffnL / @_ k"0f{ k|0ffnL . klxnf] k|0ffnLdf tof/L e'/f lsg]/ NofO{ vfg] df5f 
pTkfbg ug]{ ePsf]n] pTkfbg rqm 5f]6f] x'G5 cyf{t\ &–* dlxgfsf] x'G5 . bf];|f] k|0ffnLdf cfkm} e'/f pTkfbg 
u/]/ vfgof]Uo ;fO{h agfP/ ljqmL ljt/0f ul/g] ePsf]n] pTkfbg rqm nfdf] cyf{t\ !$–!% dlxgfsf] x'G5 .
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6«fp6 df5fsf] nflu cfjZos ljleGg kf]ifs tTjx? tyf bfgf Joj:yfkg 
gGb lszf]/ /fo* gLtf k|wfg**, hob]j lai6***

kl/ro

/]Gaf]6«fp6 (Oncorhynchus mykiss) n] k|fs[lts cj:yfdf kfgLdf kfO{g] ls/f, ;—;fgf j|mi6]l;oG; 
tyf ;—;fgf df5f vfG5 . t/ of]] df5fnfO{ e'/f b]lv dfp;Dd pRr k|f]l6go'tm s[lqd bfgf v'jfP/ 
kfNg ;lsG5 . /]Gaf]6«fp6 df5f a9L 3gTjdf pRr k|f]l6go'tm bfgf v'jfP/  /];j], kf]v/L, s]h / 7"nf 
6\ofÍx?df kflnG5 . /]Gaf]6«fp6 df5fnfO{ rflxg] hlt k|f]l6g cfk"lt{ ug{ df5fsf] w'nf] / lem+u]+ df5f 
k|of]u ul/Psf] x'G5 . g]kfndf klg lbuf] ?kdf /]Gaf]6«fp6 df5f kfng ljsf; ug{ u'0f:t/Lo sRrf 
kbfy{ k|of]u u/]/ pRr d"No k/]tf klg kf]lifnf] bfgf k|of]u ug{ h?/L x'g cfp+5 . w]/} h;f] b]zx? 
hxfF k|;:t df5fx? kfO{G5 ToxfF klg trash fish af6 agfO{g] cf]l;nf] bfgf jftfj/0f cg"sn gePsf]n] 
/]Gaf]6«fp6 df5fnfO{ z'is s'8\sf bfgf (dry pallet feed) g} v'jfP/ kflnG5 .

x/]s hLljt k|f0fLnfO{ h:t} df5fnfO{ klg a[l4 ljsf;, k|hgg\ / c? ls|ofsnfkx?sf] nflu Zfltmsf] 
cfjZostf kb{5 . of] zltm df5fn] vfgfaf6 g} k|fKt ub{5 . /]Gaf]6«fp6 df5f j[l4sf] nflu !(=!—@)=*  
ls=h"n÷u|ffd s'n zlQm (Gross energy) sf] cfjZostf kb{5 . Dff5f Pp6f lztfid /ut k|f0fL ePsf]] 
x'gfn] o;sf] z/L/sf] tfks|d of] a:g] kfgLsf] tfks|d ;/x g} x'G5 . To;}n] o;nfO{ z/L/sf] tfks|d 
l:y/ /fVgsf] nflu zltmsf] cfjZostf kb}{g . 

/]Gaf]6«fp6 df5fsf] nflu cfjZos kf]ifstTjx?

k|f]l6g (Protein)
df5fsf] a[l4 / dd{t ;+ef/sf] nflu lg/Gt/ ?kdf k|f]l6gsf] cfk"lt{ x'g'kb{5 . /]Gaf]6«fp6 df+;fxf/L ePsf]n] 
of] df5fnfO{ a9L dfqfdf k|f]l6gsf] -$)—%) Ü_ cfjZostf kb{5 . k|f]l6g k|f0fLhGo -df5fsf] w'nf], 
lem+u] df5f_ / ag:klthGo -ux'+, ds}, e6df;_ vfB kbfy{x?af6 k|fKt x'G5 . k|lt u|fd k|f]fl6gn] $ 
ls=u|f=Sofnf]/L zltm k|bfg ub{5 .  k|f]fl6gn] zlQm k|bfg ug{'sf]] ;fy—;fy} tGt' agfpg] sfd ub{5 . 
olt dfq geO{ xdf{]g, O{GhfO{d / c? h}ljlso (Biologically) dxTjk"0f{ s'/fx? h:t} PG6La8L / 
x]df]Unf]lag agfpg k|f]fl6gsf] cfjZostf kb{5 . k|f]fl6gsf] sdL ePdf df5fsf] tf}n 36\g', a[l4 
ljsf;df cj/f]w x'g', df5fsf] 9f8 af+lu+g] (scoliosis) cflb /f]ux? nfUb5 .

sfaf]{xfO{8«]6 (Carbohydrate)
sfaf]{xfO{8«]6 zlQmsf] ;a}eGbf ;:tf] / k|;:t dfqfdf pknAw x'g] ;|f]t xf] . sfaf]{xfO{8«]6 ag:klthGo 
vfB kbfy{x?af6 k|fKt x'G5 . k|lt u|fd sfaf]{xfO{8«]6n] $ ls=u|f=Sofnf]/L zltm k|bfg ub{5 . sfaf]{xfO{8«]6n] 
zlQmsf] nfuL k|f]l6gsf] vkt (protein sparing effect) sd ug{ d4t ub{5 . bfgfdf sfaf]{xfO{8«]6sf] dfqf 
sd ePdf bfgfdf ePsf] k|f]l6g ;aeGbf klxn] zltm k|bfg ug{ k|of]u x'G5 To;kl5 af+sL ePsf] k|f]l6g 
dfq a[l4sf] nflu pkof]u x'G5 . k|f]l6gn] zltm k|bfg ug]{ sfo{ u/]kl5 of] dx+uf] kg{ hfG5 . sfaf]{xfO{8«]6sf] 
;xL tl/sfaf6 k|of]u u/]df k|f]l6g df5fsf] a[l4 ljsf;, dd{t ;+ef/ sfo{df k|of]u x'G5 . df5fsf] hft 

*al/i7 k|flalws clws[t, dT:o cg';Gwfg dxfzfvf, uf]bfj/L
**al/i7 j}1flgs, dT:o cg';Gwfg dxfzfvf, uf]bfj/L
***al/i7 j}1flgs, dT:o cg';Gwfg s]Gb|, kf]v/f
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cg';f/ sfaf]{xfO{8«]6sf] cfjZostf klg km/s km/s x'G5 .  sfk{ df5fsf] t'ngfdf 6«fp6 df5fsf] cfxf/fdf 
sfaf]{xfO{8«]6sf] cfjZostf sd x'G5 . 

lnlk8 / km\of6L Pl;8 (Lipid and fatty acid)
;a}eGbf a9L zltm lnlk8af6 k|fKt x'G5 -( ls=u|f=Sofnf]/L k|lt u|ffd _ . lnlk8 / km\of6 -af];f]hGo 
kbfy{_ zlQmsf]] ;|f]t x'gsf] ;fy} d]6faf]lns k|ls|ofsf] nflu cfjZos kb{5 . lnlk8 :jfbsf] nflu klg 
dxTjk"0f{ 5 . lnlk8\; k|f0fL / ag:kltdf ;+lrt zlQmsf] d'Vo ?k lnlk8\; xf] . lnlk8\; essential 
fatty acids (EFA) sf] dxTjk"0f{ ;|f]t xf] h'g df5fn] cfkm} agfpg ;Sb}g . EFA  sf] sdLn] df5fsf] 
;fwf/0f a[l4 ljsf;df sdL cfpg'sf] ;fy} k|hgg\ Ifdtfdf sdL Nofp+b5 . o; afx]s lnlk8n] km\
of6df 3'lnt x'g] le6fldgx? h:t} “PÆ, “l8, “O{Æ, / “s]]Æ nfO{ z/L/sf] ljleGg efudf k'/fpg] klg 
sfd ub{5 .

le6fldg (Vitamin)
/]Gaf]6«fp6 df5fsf] cfxf/fsf] nflu le6fldg / ldg/n yf]/} dfqfdf cfjZos ePtf klg w]/} g} dxTjk"0f{ 
x'G5 . k|f0fLx?df ;fwf/0f a[l4 ljsf;, ;+ef/ / k|hgg\sf] nflu le6fldgx?sf] cfjZostf kb{5 . 
le6fldg sfaf]{xfO{8]«6, km\of6 / Pldgf] Pl;8 d]6faf]lnhdsf] nflu klg le6fldg cfjZos kb{5 . o; 
afx]s le6fldgn] /f]u k|lt/f]ws zltm a9fpg'sf] ;fy} xf8 alnof] agfp+5 . le6fldg æO{Æ / æs]Æ dfp 
df5fsf] uf]gf8 -c08fzo / ;'qmfzo_sf] ljsf;sf] nflu cfjZos kb{5 . 

Tfflnsf ! km\of6df 3'Ng] le6fldgx?sf]  sdLn] b]vf kg]{ nIf0fx?

km\of6df df 3'Ng]
le6fldgx?

le6fldgsf] sdLn] b]vf kg]{ nIf0fx?

le6fldg …PÚ cf+Fvfsf /ut gnLx? km'6\g], /utsf] sdL x'g], cf+vf aflx/ lg:sg] (Pop eye)

le6fldg …O{Ú  km'nsf] ljsf;df afwf, e'/fdf :6«]; ;xg ;Sg] Ifdtf sd x'g]

le6fldg …s]… /ut ghDg] 

Tfflnsf @ kfgLdf 3'lng] le6fldgx?sf] sdLn] b]vfkg]{ nIf0fx?

kfgLdf 3'lng] le6fldgx? le6fldgx?sf] sdLn] b]vfkg]{ nIf0fx?

yfOldg la
!
 -Thiamin B1_ df5f / 5fnfdf rfp/L kg'{, zf/Ll/s tf}ndf sdL x'g' .

/Ljf]km\nfljg -Riboflavin_ cfvfsf] n]G; v/fj x'g', cfvFfdf leq /ut aUg', df5fsf] 
/+u sfnf] x'g' 

kfO/L8f]lS;g  -Pyriedoxine B6_ /utsf] sdL x'g', g;fx?df v/fjL b]lvg', df5f :jf; km]g{ 
kfgLsf] ;txdf cfpg' 

k]G6f]yf]lgs Pl;8 -Pantothonic 
acid) 

Gill lamellae afSnf] eO{ lun lau|g yfNg' 

kmf]lns Pl;8 -Folic Acid_ /ut sdL x'g', df5fsf] /+u sfn]f b]lvg'
afof]l6g -Biotin _ df+;k]zL rfp/L kg'{
gfol;g  -Niacin _ k]6df kfgL hDdf x'g'
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le6fldg l; -Ascorbic acid_ xf8 /fd|f];+u gaGg', 5fnfdf rfp/L x'g', sf]if gnLx? 
km'6\g', e'/fdf tgfj (Stress) ;xg] zltm sd x'g'

sf]lng -Colin_ d[uf}nf / cfGb|fdf 3fp x'g'

ldg/n (Mineral) 
6«fp6 df5fsf] cfxf/fdf SoflN;od -Calcium), kmf]:km/; -Phosphorus), DofUg]l;od (Magnesium) 
/ s]xL dfqfdf sk/ -Copper), cfof]l8g (Iodine), cfO{/g (Iron). DoflUgh (Manganese), ;]n]lgod 
(Selenium) / lh+s (Zinc) h:tf ldg/nx? ld;fpg h?/L kb{5 . df5fsf] a[l4sf] nflu, xf8 bl/nf] 
agfpg (Mineralization), kfgLsf] dfqfnfO{ ;+t'lnt ug{, xfdf]{gx?sf] z/L/leq Jojl:yt jftfj/0fdf 
:gfo' (nerves) / OG8f]qmfO{g u|GyLx? aLr ;xsfo{sf] k|lqmof ug'{sf ;fy} k\mof6 / sfa]f{xfO{8«]6 
krfpg] lqmof (metabolism) sf] nflu ldg/nn] clt dxTjk"0f{ e"ldsf v]n]sf] x'G5 . ldg/nsf] sdLn] 
6«fp6 df5fsf] a[l4 ;':t / l9nf] x'G5 . o;sf] sdLn] d[To'b/ a9\g], zf/Ll/s cfsf/ c;fdfGo x'g] / 
sdhf]/ eO{ /f]u nfUg ;S5 .

tflnsf  # ldg/n / ltgLx?sf] sdLn] b]vf kg]{ nIf0fx?

ldg/nx?   ldg/nsf] sdLn] b]vf kg]{ nIf0fx?

km]f:km/; (P) xf8 /fd|f] ;+u gaGg'

DofUg]l;od (Mg) d[To' ;+Vofdf a[l4 x'g'

lh+s (Zn) d[To' ;+Vofdf a[l4 x'g', 5fnf / kv]+6fdf las[lt b]lvg'
Dofuflgh (Mn) xf8 /fd|f];+u gaGg' / af+lug' .

6«fp6 df5fsf] laleGg cj:yfsf nflu cfjZos kf]ifstTjx?
6«fp6 df5fsf] ljsf;sf] s|ddf ljleGg cj:yfdf cfjZos kg]{ kf]ifs tTjx?sf] dfqf klg km/s km/s 
x'G5 .  k|mfO{ cj:yfdf %) k|ltzt k|f]l6g cfjZos kb{5 eg] x'sf}{nf -lkmË/lnË_ sf] nflu $&  k|ltzt 
/ 7"nf] df5fsf] nflu $)–$% k|ltzt k|f]l6g cfjZos kb{5 -Tfflnsf $_ . df5fsf] e'/f cj:yfdf a[l4 
ljsf; x'g] x'gfn] a9L dfqfdf j|'m8 k|f]l6gsf] cfjZostf kb{5 . To;}n] bfgf lgdf{0f (formulation) 
ubf{ ;aeGbf klxn] slt zltm rflxG5, slt k|f]l6g / zltmsf] cg'kft x'gk5{ To;sf] olsg ug'{k5{ .

tflnsf $= 6«fp6 df5fsf] ljleGg cj:yfsf nflu cfjZos Kff]ifs tTjx? -Ü_

Kff]ifs tTjx? k|mfO{ x'sf}{nf -lkmË/lnË_ 7"nf] df5f
q'm8 k|f]l6g -Ü_ %) $& $) –$%
q'm8 lnlk8 -Ü_ !@ !@ !)
q'm8 sfaf]{xfO[8«]6 -Ü_ !% @) @%
kmfO{a/ -Ü_ ! !=% @=%
EFA ! ! !

df5fnfO{ cfjZos kf]ifs tTjx? rflxg] dfqfdf ePsf] bfgf agfpg bfgf agfpg] sRrf kbfy{x?df 
s'g s'g kf]ifs tTjx? slt slt k|ltztdf kfO{G5 To;sf] hfgsf/L x'g h?/L x'G5 . To;sf] nflu 
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bfgf agfpg] sRrf kbfy{x?sf] cf};t ljZn]if0f (proximate analysis) ug'{ kb{5 . 6«fp6 df5fsf] 
bfgf agfpg k|of]u ul/g] s]xL sRrf vfB kbfy{x?sf] cf};t ljZn]if0f (proximate analysis) ul/Psf] 
tYofª\s  tflnsf %  df lbO{Psf] 5 .

tflnsf %= ljleGg sRrf vfB kbfy{x?df kfO{g] kf]ifs tTjx? 

sRrf vfB kbfy{x? q'm8 k|f]l6g -Ü_ q'm8 lnlk8 -Ü_ q'm8 kmfO{a/ -Ü_
;'s]sf] df5f %#=# !&=! -
lemË] df5f %$=^ #=* -
/f+ufsf] sn]hf] -sf+rf]+_ !&=$ &=$ -
E'f6]sf] e6df; #% @)=* -
ux'+ !@=( #=* -
ux'+sf] rf]s/ !^=$ $ (=(
Wffgsf] rf]s/ !@=* !#=& !!=!
ds} *=% %=* -
Tff]/Lsf] lkgf #)=@ !&=$ -

csf]{ Wofg /fVg'kg]{ s'/f sRrf vfB kbfy{x?df kfO{g] kf]ifs tTjx?sf] dfqf -cyjf k|ltzt_ 7fpF 
cg';f/ km/s x'g;Sb\5 . kf]ifs tTjx?sf] dfqf xfjfkfgL, dnhn afnLsf] hft tyf pTkfbg ul/g] 
ef}uf]lns If]q cg';f/ km/s x'G5 . h:tf] e6df;df qm"8 k|f]l6g @#=% b]lv $&=! -Ü_ ;Dd x'g;S5 . 
To;}n] bfgf agfpFbf sRrf vfB kbfy{x?sf] cf};t ljZn]if0f ug{ h?/L x'G5 . s]xL d'Vo d'Vo sRrf 
vfB kbfy{x?df kfO{g] kf]ifs tTjx?sf] dfqfdf km/s (Range) tflnsf ^ df lbO{{sf] 5 . 

tflnsf ^= d'Vo d'Vo sRrf vfB kbfy{x?df kfO{g] kf]ifs tTjx?sf] kl/df0f 

kf]ifstTjx? -Ü_ e6df; ds} Wffgsf] rf]s/ ux'F t]nsf] lkgf

j|'m8 k|f]l6g @#=%—$&=! @=(—@)=^ $=!— !^ & —!$=* !#=& —#(=!

j|'m8 km\of6 !!=(—#)=( !=#—!!=( )=% —@&=% !=@ — (=! &—@%=!

j|'m8 v/fgL !=#—!^=& !=#—@=# ^=%— !*=& !=! —%=* #=!— !!=@

hnfF; %=@—!&=@ %=#—!^=& !=&— !(=! &=( —!%=$ %=&— !#=&

bfgf agfpFbf Afhf/df ;lhnf] / ;'ne tl/sfn] kfpg] sRrf vfB kbfy{x? k|of]u ug{' kb{5 . Gf]kfndf 
/]Gaf]6«fp6 df5fsf] nfuL lem+u] df5f, e6df;, ux+', wfgsf] 9'6f], tf]/Lsf] lkgf, le6fldg / ldg/n cflb 
ld;fO{ bfgf agfpg] ul/G5 . Hf;df e6df;, ux+', wfgsf] 9'6f] /  tf]/Lsf] lkgf :yfgLo ?kdf pknAw 
5g\ . lem+u] df5f / df5fsf] w'nf] dfq ef/taf6 cfoft x'G5 .

bfgf agfpg' cufl8sf] t}of/L
-s_ u'0f:t/Lo sRrf vfB kbfy{sf] 5gf}6M Afhf/af6 NofO{Psf] sRrf kbfy{x?sf] u'0f:t/ lg/Sof}{n u/]/ 

dfq bfgf agfpg' k5{ . kmf]x/ 9';L k/]sf] vfB kbfy{ bfgfdf k|of]u ubf{ df5fsf] :jf:ydf k|lts"n 
c;/ kg{ hfG5 . sd;n vfnsf] lem+u] df5f k|of]u u/]df aflx/L cfj/0f (chitin) a9L x'G5 h;n] 
df5fsf] kfrglqmofdf k|lts"n c;/ kfb{5 .  zlQm ;|f]tsf] ?kdf k|of]u x'g] ux'+, lkgf / 9'6f] klg 
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:t/Lo x'g cfjZos 5 . 

-v_	sRrf kbfy{x?df /x]sf jf ldl;Psf s'lxPsf, ;8]un]sf cvfB kbfy{x? x6fpg /fd|/L s]nfP/ 
;kmf ug'{ kb{5, h:t} afn'jf, d';fsf] ln+8, df6f], 9'Ëf O{Toflb . 

-u_	aiff{t / lr;f] ;dodf sRrf kbfy{df hnfFzsf] dfqf a9L x'g] x'gfn] bfgf agfpg' cl3 3fddf 
/fd|/L ;'sfpg' kb{5 .

-3_	lem+Ë] df5fnfO{ kfgLdf /fd|/L kvfn]/ 3fddf ;'sfpg] M lem+Ë] df5fdf afn'jf, ;fgf 9'Ëf, df6f]
sf 6's|fx? ldl;Psf] x'g;S5 . To;}n] o;nfO{ /fd|/L s]nfP/, kfgLdf kvfn]/, 3fddf ;'sfP/ 
dfq bfgf agfpg' kb{5 . ;f]em} 3fddf ;'sfpFFbf d';f ls/f cflbn]  b'v lbg] x'gfn] ;f]nf/ 8«fP/ 
-lrq @_ df ;'sfPdf oL ;d:ofx?af6 lg/fs/0f kfpg ;lsG5 . 

-ª_	/fd|/L ;kmf ul/Psf] ;a} sRrf vfB kbfy{x?nfO{ lk7f] lk+Wg] d]l;g - lrq $_ df lk;]/ lk7f] agfpg 
kb{5 .

  

lrq g+= !  lem+u] df5f kvfNbf afn'jf lg:s]sf] lrq @  lem+u] df5f ;'sfpg]] ;f]nf/ 8«fo/ 

bfgf agfpFbf larf/ ug{' kg]{ s'/fx?
sfFrf] Ef6df;df  trypsin inhibitor ePsf] x'gfn] o;nfO{ ;Lw} bfgf agfpg k|of]u ug'{ x‘+'b}g . o;n]  
df5fsf] a[l¢ sd ub{5 . trypsin inhibitor nfO{ gi6 kfg{ Ef6df; e'6\g' kb{5 . lkl;Psf] sRrf kbfy{x? 
/fd|/L ldl;g' kb{5 . sRrf kbfy{x? /fd|/L gldl;Pdf s'8\sf bfgf (pellet)sf] u'0f:t/df Ps?ktf x'b}g 
h:t}, s'g} k]n]6df k|f]l6g a9L x'G5 eg] s'g}df sfaf]{xfO{8«]6 cyjf s'g}df lnlk8 . 

/];fbf/ kbfy{ (fiber) h:tf] wfgsf] 9'6f] !) b]lv !% k|ltzt dfq k|of]u ug'{kb{5 . Af9L kmfO{a/ ePsf] 
kbfy{n] :jfb sd ug]{ x'gfn] bfgfdf sd} dfqfdf k|of]u ug'{kb{5 .
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lrq #  e6df; e'6\g] e'6f}nL lrq $= sRrf kbfy{ ld;fpg] ldS:r/ / lk7f] 
lkWg] d]l;g 

cfxf/fsf] lsl;d 

cf]l;nf] / z'is k]n]6 (Moist and Dry Pellet)  
k]n]6 cfxf/f d'Votof b'O{ lsl;dsf]] x'G5, cf]l;nf] / z'is . b'j} lsl;dsf cfxf/fsf] cfk\mg} ljz]iftf Pj+ 
u'0fx? x'G5 . cf]l;nf] k]n]6df hnf+;sf] dfqf @% b]lv #% k|ltzt ;Dd x'G5 / z'is k]n]6df a9Ldf !# 
k|ltzt x'G5 . cf]l;nf] k]n]6 cfxf/f lk|mhdf e08f/0f ug'{ kb{5 eg] z'is k]n]6 e08f/0f ubf{ sf]7fsf] 
tfkqmd @) l8= ;]= b]lv @% l8= ;]= ;Dddf /fVg'kb{5 . z'is k]n]6 cfxf/f () lbg;Dd k|of]u ug{ 
;lsG5 t/ cf]l;nf] k]n]6 cfxf/f ^) lbg leq k|of]u ul/;Sg' kb{5 . cf]l;nf] k]n]6 cfxf/f z'is k]n]6 
cfxf/feGbf a9L :jflbnf] x'G5 . qm'8 k\mof6sf] dfqf cf]l;nf] k]n]6 cfxf/fdf @) k|ltzt x'G5 eg] z''is 
k]n]6 cfxf/fdf & k|ltzt eGbf sd x'g] u5{ . cfxf/fsf] ef}ltsL / kf]ifsLo u'0fsf] cfwf/df cf]l;nf] k]n]6 
cfxf/f kfgLdf t'?Gt 8'A5 / rf+8} 3'Nb5 kfgLdf t/ z'is k]n]6 bfgf  la:tf/} 8'A5 / rf+8} 3'Nb}g . 
/]Gaf]6«fp6n] 8'a]sf] bfgf vfb}g .  To;sf/0f 6«fp6 df5fsf] nflu cf]l;nf] bfgfsf] k|of]u Tolt Jojxfl/s 
b]lvb}g . cf]l;nf] k]n]6 cfxf/f xftn] v'jfpg ;lsG5 eg] z'is k]n]6 cfxf/f xftn] v'jfpgsf] ;fy} 
:jrflnt d]l;g (auto feeder) k|of]u ul/ lbg ;lsG5 .

  

lrq % bfgf agfpg] sRrf kbfy{x? lrq ^ ljleGg  ;fO{hsf t}of/L bfgf



62

z'is bfgf agfpg] tl/sf

lglZrt k|ltztsf] k|f]l6go'tm bfgf tof/ ug{ Tolx cg'kftsf]] sRrf kbfy{sf] ;ld>0f t}of/ ul/ bfgf 
agfpg kb{5 -tflnsf g+= &_ .

tflnsf &= ljleGg ;fO{h tyf cj:yfsf] /]Gaf]6«fp6 df5fsf] cfxf/f agfpgsf] nflu rflxg] cfwf/e't 
;fdfu|Lx? -xfn k|of]udf cfPsf] cfwf/df_

;fdu|L e'/fsf] bfgf -$%%_ dfpsf] bfgf -$)%_ vfg] df5fsf] bfgf -#%Ü_
lem+u] df5f 50 30 20
e'6]sf] e6df; 35 35 35
ux'Fsf] lk7f] 15 17 22
wfgsf] 9'6f] - 10 12
tf]l/sf] lkgf - 6 9
le6fldg 2 1 1
ldg/n 2 1 1

e'/fsf] nflu yk ;fdfu|L — —

kfp8/ b"w 25 — —
sFfrf] c08f 5uf]^f k|lt ls=u|f= 

bfgf
— —

a|]8 O{i6 15 — —
le6fldg …l;Ú 0=2 — —
s'n hDDff 100 -yk 

;fdfu|Lafx]s_

100 100

tf}n u/]sf]] ;a} sRrf kbfy{x?, le6fldg / ldg/N; ldS;/df /fv]/ cln cln ub}{ kfgL /fv]/ /fd|/L 
ld;fpg' kb{5 . /fd|/L ld;fpg] sfd ;ls;s]kl5 k]n]6 d]l;gdf /fv]/ rflxPsf] ;fO{h cg';f/sf] k]n]6 
bfgf lgsfNg' kb{5 . d]l;gaf6 lg:s]sf] bfgfnfO{ 3fddf /fd|/L ;'sfO{ /fd|f];+u e08f/0f ug'{ kb{5 .

  

&= bfgf agfpg] k]n]6 / qmDan d]lzg lrq *= k]n]6 bfgfaf6 w'nf] lgsfNg] d]lzg
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lrq (= sRrf kbfy{ / tof/L bfgf tf}ng] d]lzg lrq !)= e08f/0f ul/Psf] tof/L bfgf

ljleGg ;fO{h -pd]/_ sf] /]Gaf]6«fp6sf] k|lt ls=u|f= bfgf agfpgsf] nflu rflxg] cfjZos sRrf kbfy{ 
/ To;af6 k|fKt x'g] cg'dflgt k|f]l6g k|ltzt tflnsf *=-s_, *=-v_ / *=-u_ df lbOPsf] 5 .

tflnsf *= -s_  e'/fsf] nflu sRrf kbfy{sf] ;ld>0f / k|f]l6g k|ltzt

;fdfu|L
sRRff kbfy{sf] cfxf/f agfpFbf k|fKt 

x'g] k|f]l6g k|ltzTfsRRff kbfy{  k|ltzTf cf};t k|f]l6g k|ltzTf
lem+u] df5f %) $#=&) @!=*%
e'6]sf] e6df; #% #^=!@ !@=^$
ux'Fsf] lk7f] !% !@ !=*
hDDff !)) #^=@(
e'/fsf] nflu yk ;fdfu|L
kfp8/ b'w @% @)=% %=!@
sFfrf] c08f %uf]6f k|lt ls=u|f= bfgf !&=$ $=#%
a|]8 O{i6 !%
le6fldg @
ldg/n @
le6fldg l; )=@
s'n hDDff !)) -yk ;fdfu|L jfx]s_ $%=&^

tflnsf *= -v_= 7"nf] e'/f / dfpsf] nflu sRrf kbfy{sf] ;ld>0f / k|f]l6g k|ltzt

;fdfu|L
sRRff kbfy{sf] cfxf/f agfp+bf k|fKt 

x'g] k|f]l6g k|ltzTfk|ltzTf cf};t k|f]l6g k|ltzTf
lem+u] df5f #) $#=&) !#=!!
e'6]sf] e6df; 35 36=12 12=64
ux'Fsf] lk7f] 17 12=00 2=04
wfgsf] 9'6f] 10 14=31 1=43
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tf]l/sf] lkgf 6 31=98 1=91
le6fldg 1
ldg/n 1
s"n hDDff 100 31=13

tflnsf * -u_= vfg] df5fsf] nflu sRrf kbfy{sf] ;ld>0f / k|f]l6g k|ltzt

;fdfu|L
sRRff kbfy{sf] cfxf/f agfpFbf k|fKt 

x'g] k|f]l6g k|ltzTfsRRff kbfy{  k|ltzt cf};t k|f]l6g k|ltzTf
lem+u] df5f 30 43=70 8=74
e'6]sf] e6df; 35 36=12 12=64
ux'Fsf] lk7f] 22 12=00 2=64
wfgsf] 9'6f] 12 14=31 1=71
tf]l/sf] lkgf 9 31=98 2=88
le6fldg (harvar Std.) 1
ldg/n (Harvar Std.) 1
s'n hDDff 100 28=61

qmDan cfxf/f agfpg] tl/sf
6«fp6 df5f e'/fnfO{ ljleGg sRrf vfB kbfy{x? ldnfO{ agfO{g] ;;fgf s0f ePsf] (small particles) 
cfxf/fnfO{ qmDan elgG5 . k"0{ftof kf}8g] e'/f (Free swimming fry) / x'sf}{nf e'/fnfO{ (fingerlings)  
ljleGg ;fO{hsf] qmDan cfxf/fsf] cfjZostf kg]{ x'bfF qmDan bfgf ljleGg ;fO{hdf tof/ ul/G5 . 
o;/L agfO{Psf] qmDan bfgfnfO{ qmDan g= !, qmDan g=+ @, qmDan g=+ # / qmDan g=+ $ u/L ljleGg 
;fO{hx?df al{u{s/0f ul/G5 . o;nfO{ !;L, @;L, #;L  / $;L  lsl;dsf] qmDan cfxf/f klg elgG5 . 
z'?df !;L af6 e'/fnfO{ cfxf/f v'jfpg ;'? ub}{ k|To]s !% lbgdf qmdz M @;L, # ;L= / $;L  bfgf 
v'jfpb} hfg' kb{5 . !;L qmDan bfgfsf] ;fO{h 0=29-0=5 ld= ld= To:t} @;L qmDan bfgfsf] ;fO{h 
0=5- 0=840 ld= ld=, # ;L  sf] ;fO{h 0=840-2=38 ld= ld= / $;L  sf] ;fO{h 1=41 ld= ld= b]lv 
3=36 ld= ld= ;Ddsf] x'G5 .

tflnsf (= rfngLsf] d];sf] ;fO{h

qm= ;+= rfngLsf] Kjfnsf] ;fO{ -dfO{qmf]g_ tf/sf] Aof;
! )=!*) )=!@^

@ )=$@% )=@()

# )=%)) )=#$)

$ )=^)) )=#()

% )=&!) )=$%)

^ )=*)) )=%@#

& !=))) )=%**

* !=$)) )=&!&

( !=&)) )=*$)

!) @=))) )=(%# d];sf] ;
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;a}  sRrf vfB a:t'x?nfO{ !*) dfO{qmf]gsf] l:6nsf] hfnL (Steel shive) df rfn]/ e'/fsf] cfxf/f 
agfpg ;fdfgx? tof/ ug'{ k5{ . ;fwf/0ftof d]l;gx?df oqf] ;fO{hsf] cfxf/f lk:g ;d:of kg]{ x'Fbf 
o:tf] cfxf/f agfpg sl7gfO{ cfO{kg]{ x'G5 . bfgf agfpFbf 425 dfO{qmf]gsf] rfngLaf6 bfgf agfpg 
z'? ug'{ k5{ / df5fsf] d'v ;fO{h (Mouth Gap) / a[l4 cg';f/sf] k|To]s b'O{ xKtfdf rfngLsf] ;fO{h 
tn b]vfP cg';f/ a9fpb} n}hfg' kb{5 .

e'/fnfO{ lbg] cfxf/fsf] dfqf, b/ / k6s
Dff5fsf] d'vsf] ;fO{hnfO{ b[li6ut u/L ldNbf] ;fO{hsf] bfgf Vjfpg' kb{5 . e'/f -e';'gf_ lg:s]sf] cyf{t 
k"0f{ t}l/g] cj:yf (Free swimming fry) k'u]sf] e'/fnfO{ b'O{ lbg ;Dd pl;g]sf] c08fsf] kx]+nf] efu cln 
cln  ub}{ cfxf/fsf] v'jfpg] afgL a;fNg' k5{ . t];|f] lbg kl5 e';'gfnfO{ cfxf/f vfg] afgL 7Ls;+u 
gk/]sf] x'Fbf sl/a xKtf lbg;Dd vfP hlt cfxf/f lbgdf !) b]lv !@ k6s ;Dd lbg' kb{5 . bf];|f] xKtf 
kl5 P8efG; ;fO{h  e'/f -)=)% u|fd_  nfO{ & b]lv !) k|ltzt ;DDf cfxf/f k|To]s 306fdf lbg'kb{5 .  
P8efG; ;fO{h eGbf dflysf e'/fnfO{ cfxf/f lbg] k|ltzt / k6s qmlds ?kn] 36fpb}+ cyf{t\ b'O{ b'O{ 
306fdf $ b]lv ^ k6s ;DDf lbgsf] zf/Ll/s tf}nsf] # k|ltztsf b/n] % u|fd ;fO{hsf] gk'u'Gh]n;Dd  
cfxf/f lbg' /fd|f] x'G5 . To; kl5 x's]{sf df5f (Juvenile fish) cyf{t\ % u|fd eGbf dfly ePkl5 df5fsf] 
zf/Ll/s tf}nsf] # b]lv $ k|ltzt ;Dd cfxf/f lbg' /fd|f] x'G5  . cfxf/f vfPsf] cg'kftdf df5f slt 
a9]sf] 5 eg]/ x/]s !%- !% lbgdf a[l4 hfFr ug'{kb{5 / df5f % u|fd eGbf dfly k'u]kl5  #% k|ltzt 
k|f]l6g ePsf] cfxf/f v'jfpg'kb{5 .

tflnsf !)= /]Gaf]6«fp6 df5fnfO{ cfxf/f v'jfpg] cfwf/ gD;{ (norms)

qm= ;=+ Dff5fsf] ;fO{h 
-u|f=_

cfxf/f lbg] dfqf
 -zf/Ll/s tf}nsf]   
cfwf/df_ -Ü_

qm'8 k|f]l6g
-Ü_

b}lgs bfgf 
lbg] -k6s _

bfgf lbg] calw

! )–)=)!@ c08fsf] kx]+nf] efuaf6 agfO{Psf] j|mDan bfgf @–#	 lbg
@ )–)=!* ^=%–* $)–$% !) #	 xKtf
# )=!*–!=% %=^–& $)–$% * #–*	 xKtf
$ !=%–%=! $–%=@ $)–$% %–^ *–!@	 xKtf
% %=!–!@ #=#–$=! #%–$) % #–&	 dlxgf
^ !@–^@ # #% #–$ & –!!	 Dlxgf
& ^@–@%) @ #% @–# !!–!#	 dlxgf
* !)))–#))) @ #% @ !± / @±	aif{ pd]/ 

6«fp6 df5fnfO{ bfgf lbg] tl/sf
6«fp6 df5fnfO{ bfgf k|foM xft}n] lbO{G5 . bfgf 6\ofª jf /];j]sf] rf/}lt/ 5/]/ lbg' kb{5 h:n] ubf{ ;a} 
df5fx?n] vfg kfP/ ;a}sf] a[l4 ljsf; a/fa/ x'G5 . /];j]df bfgfsf] ljt/0f ;dfg ?kdf ePg jf 
/];j]sf] s'g} efudf bfgf ljt/0f sd ePsf] cj:yfdf s]xL df5f bfgfsf] cefjdf /f]uL / sdhf]/ x'G5g\ 
/ Ps} ;dodf :6s ul/Psf] df5fdf j[l4b/ km/s–km/s x'G5 . df5fnfO{ bfgf 7Ls dfqfdf Vjfpg' 
kb{5 .  bfgf sd eP Dff5f b'AnfP/ /f]uL x'g ;S5 .  df5fsf] a[l4 ljsf; /fd|f];+u x'+b}g . Dffpdf5fdf 
l8Dafzosf] ljsf;  /fd|f];+u x‘+'b}g . bfgf w]/} eP v]/ uP/ kfgL b'lift x'g], pTkfbg nfut a9L nfUg] 
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x'G5 . Dff5fsf] a[l4 hf+r x/]s !% lbgdf ug{‘' kb{5 . Dff5f a9]sf] cg'kftdf bfgf klg a9fP/ lbg' kb{5 .

cfxf/f e08f/0f ug]{ tl/sf 
bfgfnfO{ /fd|f];+u Kofs u/]/ /fVg' kb{5 . /fd|f];+u Kofs gu/]df cfxf/fsf] u'0f:t/ rfF8} g} lau|g hfg] 
;+efjgf x'G5 . ;'s]sf] bfgfdf ePsf le6fldgx? rFf8} gi6 x'g] x'Fbf bfgfsf] u'0f:t/nfO{ lg/Gt/tf 
lbgsf nflu lgDg lnlvt a'bfFx?df Wofg lbg' h?/L 5 .

!= bfgf e08f/0f ug]{ sf]7f ;kmf, ;'Vvf, kfgL gr'lxg], / xfjfbf/ x'g'kb{5 . cf]l;nf] 7fpF ePdf bfgf 
e08f/0f ubf{ bfgfdf l56} 9';L kg]{ / lju|g] x'G5 . o:tf] bfgf v'jfPdf To;df ePsf] aflatoxoin n] 
6«fp6df sn]hf] ;'GgLg] /f]u, x]kf6f]df (hepatoma) nfUb5 .

@= h'6 jf Knfl:6ssf] af]/fdf  bfgf Kofs ul/ e08f/0f sf]7fdf sf7sf] kmNofs dfly /fVg'kb{5 . t/ 
w]/} dfly ;Dd vK6ofP/ jf lyr]/ e08f/0f ug'{x'b}g . w]/} lylrPdf bfgf 6'ls|g] ;+efjgf x'G5 . 

#= bfgf s'g ldltdf tof/ ul/Psf] xf] ;f] af/] hfgsf/L lbg] n]an nufpg' kb{5 . tLg dlxgf eGbf 
a9L bfgf e08f/ u/]/ /fVg' x'b}g .

$= bfgfnfO{ ;"o{sf] k|sfz l;w} kg]{ u/L e08f/0f ug'{ x'b}g . e08f/ sf]7fsf] tfkqmd @% l8= ;]= eGbf 
dfly x'g' xF'b}g . pRr tfks|dn] bfgfdf lnlk8 clS;8];g (Lipid Oxidation) eP/ bfgf laiffSt 
x'b} hfG5 . To:tf] bfgf df5fnfO{ v'jfpg' x'b}g . cS;L8fO{H8 lnlk8n] df5fdf ef]s sd ub{5, /+u 
sfnf] kfb{5, / /tm cNktf u/fpFb5 . 

%= bfgf /fv]sf] af]/f -Aofu_ nfO{ leQfdf 6+;fP/ /fVg' x'b}g, leQfsf] lr;f] nfu]/ bfgf lau|g] ;+efjgf 
x'G5 . letf / bfgf /fv]sf] af]/f jf efF8f]sf] aLrdf clnslt 7f+p vfln /fVg' kb{5 . kfgL r'lxg] 
ePdf bfgfdf ls/f nfUg] / s'lxg] x'G5 .

^= bfgf e08f/0f ug]{ 7fpFdf d';f cfjt hfjt ug{ lbg' x'b}g . bfgfdf d';fsf] lbzf k/]df df5fsf] k]6 
km'Ng] /f]u nfUb5 .

  
lrq !@= bfgf agfpg] sRrf kbfy{x? e08f/0f u/]sf]
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6«fp6 df5fdf nfUg] /f]u / k/hLjL tyf /f]syfdsf pkfo

cfzf /fodfemL* ;'/]Gb| k|;fb** 

6«fp6 df5f kfng k|0ffnLdf e'/f x'sf{pg]b]lv vfg]df5f pTkfbg ul/g] ;Ddsf ljleGg cj:yfx?df 
/];j] kf]v/Lx?sf] hnLo kof{j/0fdf w]/} lsl;dsf /f]usf sf/s tTjx? /x]sf x'G5g\ / ljifd 
kl/l:yltx?df 6«fp6 df5fdf gsf/fTds c;/ kfb{5g\ . 6«fp6 df5f kfng ;3g k|0ffnL ePsf] x'Fbf, 
;fdfGo Joj:yfkg q'6Ln] df5f kflng] jftfj/0f rfF8}g} lju|g ;S5 . kfgLsf] u'0f:t/ / dfqf, df5fsf] 
pRr 3gTj, bfgfsf] u'0f:t/, bfgfsf] dfqf tyf lbg] tl/sf, /];j]sf] ;/;kmfO{ cflb 6«fp6 df5f 
kfngsf] Joj:yfksLo ;+j]bglzntf leq kb{5g\ . logdf x'g] ptf/ r9fjn] 6«fp6 df5fnfO{ tgfj 
(stress) df /fVb5 . kmn:j?k ljleGg y/Lsf k/hLjL tyf /f]usf] ;+qmd0fsf] k|jn ;+efjgf /xG5 . 
6«fp6 v]tLdf o:tf] ;+qmd0f ePdf s[ifs jf Joj;foLn] 7"nf] gf]S;fgL Joxf]g'{ kg]{ x'g ;S5 . s[ifsx?n] 
o:tf] xfgL gf]S;fgLaf6 aRg / 6«fp6 df5f kfngaf6 clwstd nfe lngsf] nflu o; df5fdf nfUg] 
/f]u / k/hLjL tyf /f]syfdsf pkfox?jf/] cfjZos k|fljlws 1fg /fVg' cToGt cfjZos x'G5 . 
/f]uL df5fsf ;fdfGo nIf0fx?
•	 /f]uL df5f ;d"xaf6 cnUu} a:b5g\ . ;fwf/0ftof /];j] kf]v/Lsf] aflx/L lgsf;df ;+qmldt 

df5fx? Pslqt ePsf] b]Vg ;lsG5 .
•	 df5fsf] ;fdfGo Jojxf/, t}/gdf km/s b]lvg yfNb5 / df5f lzlyn x'b} hfG5g\ .
•	 /f]uL df5fx?sf] cfxf/ u|x0f ug]{ Ifdtfdf sdL x'b} hfG5 .
•	 /f]uL df5fsf] zf/Ll/s agfj6, cfsf/, k|sf/ / /+u?k O{Toflbdf :j:y df5f eGbf leGg b]lvG5g\ . 

h:t}  z/L/sf] /+u v'O{lng], k+v]6fsf] 5]pdf ;]tf]kgf b]lvg], k]6 km'Ng ;Sg], z/L/df xNsf 6f6f jf 
3fpx? b]lvg ;Sb5, cfFvfx? ;'lgg ;S5 tyf df5fsf] z/L/ c;+t'lnt x'g ;Sb5 .

6«fp6 df5fdf nfUg] /f]u ;+qmfds (infectious) / c;+qmfds (non-infectious) u/L b'O{ lsl;dsf 
x'G5g\ .

!= ;+qmfds /f]ux? ljleGg lsl;dsf 3fts /f]uhgs hLjf0f'x? (pathogenic organism) h:t} 
JofS6]l/of (bacteria), efO{/; (virus), k/hLjL (parasite) tyf 9';L (fungus) af6 ;g]{ ub{5 .

@= c;+qmds /f]ux? ljleGg lsl;dsf sf/s QTjx? h:t} jftfj/0fLo tyf kf]ifs tTjsf] c;'+tngsf 
;fy} j+zfg'ut sf/0fn] x'G5g\ .

!= ;+qmfds /f]ux?
6«fp6 df5f ljsf;sf ljleGg r/0fx? h:t} k'mn, e'/f, vfg]df5f tyf dfp cj:yfdf ;qmfds /f]u 
nfUg ;Sb5 . 6«fp6 df5fdf AofS6]l/ofaf6 x'g] /f]ux? o; k|sf/ 5g\ M

*j}1flgs, dT:o cg';Gwfg dxfzfvf, uf]bfj/L 
**al/i7 j}1flgs, dT:o cg';Gwfg s]Gb| kf]v/f
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!=! AofS6]l/ofaf6 x'g] /f]u (Bacterial Disease)
AofS6]l/ofx? Ps sf]zLo x'G5g\ / lolgx?nfO{ z'Id bz{s oGq (microscope) af6 dfq b]Vg ;lsG5 . 
o;sf] ;fO{h ;fwf/0ftof )=# b]lv @=) dfOqmf]dL6/ (Micro m.) / cfsf/ ljleGg lsl;dsf x'G5g\ . 
AofS6]l/ofx? 58 cfsf/ (rod-shaped or bacilli), uf]nfsf/ (spherical or cocci) tyf clgoldt 
cfsf/sf -aflx/L 5]p uf]nfsf/ ge}sg af+uf] l6+uf]_ x'G5g\ . s]xL ljifd kl/l:yltx?df /];j] kf]v/Ldf 
kflnPsf 6«fp6 df5fx?sf] ;xgzlQm IfL0f e} tgfju|:t x'G5g\ / AofS6]l/ofx?af6 ;+qmldt x'g 
;Sb5g\ . 6«fp6 df5fsf nflu ljifd kl/l:yltx? ljljw cj:yfdf ;[hgf x'g ;Sb5 . h:t} 6«fp6 
df5fsf] cfxf/fdf kof{Kt dfqfdf kf]ifs tTj gePdf, kfgLsf] u'0f:t/ lalu|Pdf, k/hLjLaf6 6«fp6 
;+qmldt ePdf, z/L/df rf]6k6s nfu]df O{Toflb sf/0fx? 6«fp6 df5fsf nflu xflgsf/s x'g ;Sb5g\ . 
AofS6]l/ofx? df5fsf] s'g} klg aflx/L jf leqL c+udf a;L x's{g, a9\g / k|hgg\\\ u/L ;+Vofdf j[l4 
ug{ ;Sb5g\ . kmn:j?k :j:y df5fsf] z/L/sf] /+u ablng], 3fp x'g] / kv]6f 6'lqm|g'sf ;fy} ;fdfGo 
s[ofsnfkdf kl/jt{g jf abnfj cfpg ;S5 . 6«fp6 df5fdf JofS6]l/ofaf6 x'g] /f]ux? o; k|sf/ 
5g\ M

!=!=! k'm?gs'nf]l;; (Furunculosis) 
of] /f]u P/f]df]gf; ;fndf]lgl;8f (Aeromonas 
salmonicida) AofS6]l/ofsf] ;+qmd0faf6 x'G5 . o; 
/f]usf] ;qmd0fsf] z'?jftdf df5fsf] cfGb|fsf s]xL 
efux? ;'lgG5g\ / kv]+6fx?df /ftf]kgf b]lvg 
;Sb5 . t/ ;+qmd0f a9\b} uPdf z/L/df kmf]sfx?sf 
;fy} ulx/f] 3fpx? b]vfkg{ ;Sb5\ -lrq !_ . oL 
;'lgPsf kmf]sfx?df /uto'St kLk h:t} emf]n 
el/Psf] x'G5 . o; lsl;dsf] nIf0f w]/} h;f] Ps 
aif]{ / kl/kSj 6«fp6df b]lvg ;Sb5 . e/v/sf 
e';'gf 6«fp6df o:tf] nIf0f lj/n} dfq b]vf kb{5 . 

 lrq != k'm?gs'nf]l;; (Furunculosis) 
/f]uaf6 ;+qmldt 6«fp6 .

!=!=@ sf]n'Dgl/h /f]u (Columnaris disease)
k\mn]]lS;a]S6/ sf]n'Dgl/h (Flexibacter columnaris syn Cytophaga columnaris) AofS6]l/ofsf] 
;+qmd0faf6 x'sf}{nfb]lv ljqmLof]Uo 6«fp6 df5fdf of] /f]u nfU5 . /];j] kf]v/Ldf kflnPsf 6«fp6 df5fsf] 
3gTj a9L ePdf tyf kfgLsf] tfkqmd a9]sf] kl/l:yltdf o; /f]usf] ;+qmd0fsf] k|jn ;+efjgf /xG5 . 
o; /f]usf] z'?sf] cj:yfdf /f]uL df5fsf] z/L/, 6fpsf] / kv]+6fsf] h/f efudf v}/f], k'm;|f] /+usf xNsf 
6f6fx?÷wAafx? b]lvg ;Sb5 . /f]usf] ;+qmd0f a9\b} uPdf oL 6f6fx?sf 5]plt/ /ftf]kgf b]lvg 
yfNb5 / la:tf/} k"0f{tof ulx/f] 3fpx?df kl/0ft x'G5 ;fy} pQm 3fpx?df 9';L ;d]t b]lvg ;S5 . 
-lrq @_
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lrq @= sf]n'Dgl/h /f]uaf6 ;+qmldt 6«fp6

!=!=# AofS6]l/on lun /f]u (Bacterial gill disease) 
ldShf]AofS6]l/on (Myxobacterial) AofS6]l/ofx?sf] ;+qmd0faf6 vf;u/L 6«fp6sf] e'/fdf of] /f]u nfU5 . 
/];j] kf]v/Ldf 6«fp6 df5fsf] 3gTj w]/} ePdf, kf]ifsQTjo'Qm cfxf/fsf] sdL ePdf jf kfgLsf] u'0f:t/ 
ljlu|Psf] cj:yfx? o; /f]usf sf/s QTj x'g\ . o; /f]uaf6 ;+qmldt 6«fp6 df5f ;':t x'G5g\ / kf]v/Lsf] 
Ps 7fpFaf6 csf]{ 7fpFdf 56k6fpb} cfjt–hfjt ug'{sf ;fy} kfgLdf pk|mg] u/]sf] cj:yfdf ;d]t b]Vg 
;lsG5 . o;/L ;+qmd0f qmdzM a9\b} uPdf df5fsf] sfg]kqsf] (gill lamella) /]zfx? afSnf] e} Ps 
cfk;df 6fFl;G5 / To;af6 lrNnf] kbfy{ -Zn]id_ a9L dfqfdf >fj x'g yfNb5 . /f]uL df5fx?sf] bfgfk|lt 
?rL 36\b} hfG5 . o;/L ;+qmd0fsf] z'?jftdf pkrf/ gul/Pdf df5fsf] Zjf;k|Zjf;df c;'ljwf e} 
d[To'sf] ;+efjgf x'G5 .

!=!=$ AofS6]l/on sf]N8jf6/ /f]u (Bacterial coldwater disease) 

lrq #= AofS6]l/on sf]N8jf6/ l8lhhaf6 
;+qmldt df5fsf] 6'lqmPsf] k'R5/ / ulx/f] 3fp 

k\mn]S;LAofS6/ ;fO{qmf]lkmn; (Flexibacter 
phychrophilus syn Cytophaga psychrophila) 
JofS6]l/ofsf] ;+qmd0faf6 6«fp6 df5fdf of] /f]u 
x'G5 . of] /f]u d'Votof /];j] kf]v/Lsf] kfgLsf] 
tfkqmd ;/b/ $ b]lv !) l8u|L ;lG6u|]8 ePsf] 
kl/:yLtLdf x'g ;Sb5 . ;+qmldt df5fsf] 9f8sf 
kv]6f (dorsal fin) sf] kl5Nnf] efudf ;]tf] jf xNsf 
k'm;|f] ;;fgf] 3fp x'g ;Sb5 . ;+qmd0f a9\b} hfFbf 

!=!=% AofS6]l/on d[uf}nf /f]u (Bacterial kidney disease) 
of] /f]u /]gL]AofS]6l/od ;fNdf]lgg]/d (Renibacterium salmonenarum) JofS6]l/ofsf] ;+qmd0faf6 
x'G5 . 6«fp6 kflnPsf] /];j] kf]v/Lsf] kL+wdf df6f]sf s0fx? (siltation/sediments) lylu|Pdf jf /f]uL 
df5fx?nfO{ c;+qmldt df5f kflnPsf] If]qdf leq\ofp+bf e'/f b]lv kl/kSj df5fx?df o; /f]usf] 
;Defjgf /xG5 . ;+qmldt df5fsf] sn]hf] (liver) tyf lkmof]df (spleen) k'm;|f] 6f6f x'g'sf ;fy} lt 

df5fsf] z/L/sf] k'R5/ tkm{s]f efudf ulx/f] 3fp x'g'sf] ;fy} k'R5/sf] kv]+6f 6'lqmG5 / qmdzM ;Dk"0f{ 
kv]6f 7'6f]df kl/0ft x'G5 -lrq #_ .
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c·x? ;'lgG5g\ . of] /f]usf] AofS6]l/of df5fsf] jfXo z/L/df sd dfqfdf e]l6G5g\ . z/L/sf aflx/L 
c+ux?df o; /f]usf] nIf0f b]lv+b}g . t/ ;+qmd0f cTolws ePdf kv]6f (pectoral fin) sf] h/fx? / 
z/L/df /ftf]kgf b]Vg ;lsG5 . slxn]sfxLF sfg]kq v}/f], k'm;|f] x'g], cfvfFx? ;'lgg], k]6 k'mNg], z/L/df 
kmf]sf (skin blisters) / xNsf 3fp jf wAaf x'g'sf ;fy} dn4f/ jl/kl/ /ftf]kgf x'g ;Sb5 . of] /f]usf] 
;+qmd0f ule{t k'mnaf6 e'/fdf / /f]uL df5faf6 :j:y df5fdf ;lhn} ;g{ ;Sb5 .

!=!=^ PG6«Ls /]8 dfpy /f]u (Entric red mouth disease)
of] /f]u o]/l;lgof ?Ss]/L (Yersinia ruckeri) AofS6]l/ofsf] ;+qmd0faf6 x'G5 . o; /f]unfO{ Pl/l;lgof]l;; 
(yersiniosis) klg eGb5g\ . 6«fp6 kflnPsf /];j] kf]v/Ldf c;fdfGo cj:yf l;h{gf ePdf h:t} df5f 
;dfTbf, df5fsf] a9L cf];f/ k;f/ ubf{ jf kfgLdf clS;hgsf] sdL ePdf o]/l;lgof ?Ss]/L (Yersinia 
ruckeri) JofS6]l/ofaf6 df5f ;+s|ldt x'g ;Sb5 . /f]uL df5fx?sf] /+u sfnf] x'g'sf ;fy} d'v, s+r6, 
O{:yd;, sfg]kq tyf kv]6fx?sf] h/f efu lt/ /ftf]kgf b]lvg ;Sb5 . df5fsf] sn]hf], kfO{nf]l/s 
l;sL (pyloric caeca) / leqL df+;k]zLx?df ;d]t /ftf]kgf x'g ;Sb5 . /f]uL df5fsf] cFfvf tyf 
lkmof] ;'lgg ;Sb5 . df5f, r/f jf cGo hnLo hLjsf] ;+qmldt lbzf jf kfgLsf] dfWodaf6 of] /f]usf] 
;+qmd0f x'ga ;Sb5 . ;fy} h+unL jf /];j] kf]v/Ldf kflnPsf df5fx?af6 klg of] /f]u :j:y df5fdf 
km}lng ;Sb5 .

!=!=& 6«fp6 k|mfO l;G8«f]d (Trout fry syndrome)
of] /f]u k\mn]jf]AofS]6l/od ;fOs|f]lkmnd  (Flavobacterium psychrophilum) JofS6]l/ofsf] ;+qmd0faf6 
x'G5 . /];j] kf]v/Lsf] kfgLsf] tfkqmd !) l8= ;]= eGbf sd ePsf] kl/l:yltdf df5fsf] nflu s]xL 
c;fdfGo cj:yfsf] l;h{gf ePdf ptm hLjf0f'af6 6«fp6 ;+qmldt\ x'g ;Sb5g\ .  o; /f]uaf6 ;+qmldt 
/f]uL df5fsf] jfXo z/L/df sfnf]kgf, cfxf/f k|lt c?lr (anorexia), cfvfF ;'lGgg] (exophthalmia), 
c+wf]kgf, k+v]6fsf] h/fdf 3fp, k]6 tyf lkmof] ;'lgg'sf ;fy} sn]hf] k'm;|f] x'g ;Sb5 . of] /f]u df5fsf] 
sfg]kq, 5fnf jf df5fn] vfg] cfxf/f dfkm{t cfGb|f dfu{af6 ;g{ ;Sb5 . ;fy} ule{t k'mnaf6 klg of] 
/f]u ;g{ ;Sb5 .

!=!=* :6«]K6f]sf]sn /f]u (Streptococcal disease)
of] /f]u :6«]K6f]sf]s; (Streptococcus species) 
JofS6]l/ofsf] ;+qmd0faf6 x'G5 . /];j] kf]v/Ldf df5fsf] 
3gTj a9L ePdf, df5fsf] cf];f/ k;f/ ul/Pdf jf 
kf]v/Lsf] kfgL wldnf] / df6f]sf] s0fo'Qm (silt) ePsf] 
kl/l:ytLdf o; /f]usf] ;Defjgf /xG5 . ;+qmldt 
df5fsf] afXo z/L/df sfnf]kgf, cfFVffx? ;'lgg], 
cfFvf, s+r6 / kv]6fsf] h/f efux?df /ftf]kgf 
x'g ;Sb5 -lrq $_ . o; /f]usf] ;+qmd0f d'Votof 
;+qmldt df5f tyf df5fx?nfO{ v'jfO{g] cfxf/faf6 
x'G5 .

lrq $= :6«]K6f]sf]sn /f]uaf6 ;+qmldt 6«fp6sf] 
kv]6fsf] h/f efux?df /ftf]kgf
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lrq %= P/f]df]gf8 ;]lK6fl;ldof /f]uaf6 ;+qmldt 6«fp6

!=!=( dfO{sf]a]S6]l/of]l;; (Mycobacteriosis) 
of] /f]u  6«fp6df Mycobacterium JofS6]l/ofsf] ;+qmd0faf6 x'g ;Sb5 . 6«fp6 kflnPsf] /];j] kf]v/Lx?df 
clS;hg sd ePdf, kf]v/Ldf df5fsf] 3gTj a9L ePdf tyf df5fsf] cfxf/fdf kf]ifs tTj ckof{Kt 
ePdf o; /f]usf] ;Defjgf /xG5 . ;+qmldt df5fn] cfk\mgf] zf/Ll/s ;+t'ng agfpg c;dy{ x'G5 . /f]uL 
df5f b'Anf] kftnf] x'Gb} hfG5 . df5fsf] cfFvf ;'lgg], z/L/sf sTnf tyf kv]6f k'R5/ emg]{ / z/L/sf] /+u 
(pigmentation) wldnf] x'g] OToflb nIf0fsf ;fy} jfXo z/L/df s]xL /ftf]kgf, leqL c+ux? h:t} d[uf]nf 
(Kidny), sn]hf] / lkmof]df ljz]if?kdf v}/f] ;]tf] luvf{ klg b]lvg ;Sb5 . 

!=!=!) :o'8f]df]gf; ;+qmd0f (Pseudomonas infection_ 
of] /f]u :o'8f]df]gf; ˆn'/f];]G; (Pseudomonas fluorescens) AofS6]l/ofsf] ;+qmd0faf6 x'G5 . 6«fp6 df5f 
kfng tyf pTkfbgsf] cjlwdf s]xL ljifd kl/:yltx? h:t} kof{Kt kf]if0fo'Qm cfxf/fsf] sdL ePdf tyf 
kfgLsf] u'0f:t/ lalu|Pdf :o'8f]df]gf; hfltsf cGo k|hfltx?af6 klg of] /f]u 6«fp6 df5fdf nfUg ;Sb5 . 
of] /f]usf] ;+qmd0f d'Votof df5fsf] k'mn, jfXo z/L/, sfg]kq tyf cfGb|fdf x'G5 . 

!=!=!! P/f]df]gf8 ;]lK6l;ldof (Aeromonad septicaemia) 
of] /f]u P/f]df]gf8 ;d"xsf JofS6]l/ofx? h:t} Aeromonas hydrophila, A. cavia tyf A. sobria sf] 
;+qmd0faf6 x'G5 . /];j] kf]v/Ldf /flvPsf 6«fp6 df5fnfO{ a9L cf];f/ k;f/ u/]df, df5fsf] /v/vfjdf 
;fjwfgL gul/Pdf, kfgLsf] u'0f:t/ lau|g uPdf jf df5f k/hLjLsf] cfqmd0faf6 ;+qmldt ePdf o; 
/f]usf] ;+efjgf /xG5 . o; /f]uaf6 df5f ;+qmldt ePdf /f]usf s]xL nIf0fx? h:t} df5fsf] z/L/df 
3fp vl6/f x'g], kv]6f / k'R5/ lvOFb} hfg], k]6 k'mNg], df5fsf] k]6 leq kfgL el/g], dnåf/ /ftf] e} 
;'lgPsf] cj:yfdf b]lvg ;S5 . df5fsf] leqL c+ux?df /ftf]kgf b]lvg'sf] ;fy} ;'lgg klg ;Sb5 . 
P/f]df]gf8 ;]lK6fl;ldof /f]uaf6 ;+qmldt 6«fp6 lrq % df b]vfOPsf] 5 .

!=!=!@ kv]6f s'lxg] /f]u (Fin rot)
of] /f]u P/f]df]gf;, :o"8f]df]gf; tyf lela|of] ;d"x cGt/utsf AofS6]l/ofx?sf] ;+qmd0faf6 x'G5 . 
6«fp6 df5fnfO{ l;d]G6sf] /];j] kf]v/Ldf a9L 3gTjdf /fv]/ kflnPdf, kf]v/Ldf v]/ uPsf bfgf tyf 
df5fsf] lbzf hDdf x'b} uPdf, df5fsf] kv]6f / k'R5/lt/ rf]6 k6s nfu]df tyf df5fnfO{ c;+t'lnt 
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cfxf/f lbPsf] ca:yfdf o; /f]usf] ;Defjgf /xG5 . 6]n /f]6 eGgfn] df5fsf] k'R5/sf kv]6fx? lvP/ 
6'lqmP/ hfg' / lkmg /f]6 eGgfn] z/L/sf cGo efusf] kv]6f lvO{P/ hfg' xf] . of] /f]u nfu]sf df5fsf] 
kv]6fsf] 5]p lt/sf] efudf ;]tf]kgf b]lvG5 / ;+qmd0f a9\b} uPdf kv]6f jf k'R5/sf] h/flt/sf] efu 
qmdzM lvO{b} hfG5 -lrq ^_ . df5f /flvPsf] kf]v/Lsf] ;+qmds kfgL tyf /f]uL df5fx? dfkm{t of] /f]u 
:j:y df5fdf cToGt l56f] km}lng] ;Defjgf x'G5 .

lrq ^= lkmg /f]6 tyf 6]n/f]6af6 ;+qmldt 6«fp6

hLjf0f'x?sf] ;+qmd0f Go"g ug]{ pkfox?

hLjf0f'x?sf] ;+qmd0f Go"g ug{ lgDg pkfox? ckgfpg ;lsG5M M
•	 6«fp6 df5f kflnPsf /];j] kf]v/Lsf] kfgL :jR5 / ;kmf /fVg' g} hLjf0f'x?af6 x'g] /f]usf] 

/f]syfdsf] k|yd pkrf/ xf] . 
•	 hLjf0f'x?sf] k|efjnfO{ sd ug{ pTkfbg kf]v/L tyf Xofr/Ldf ePsf ljleGg ;fO{hsf 6«fp6 

df5fsf] 3gTjnfO{ sd ug'{ kb{5 . df5fnfO{ ;s];Dd grnfpg] jf g;dfTg], df5f cf];f/ k;f/ 
gug]{, d/]sf] df5f kf]v/Laf6 t'?Gt x6fpg] tyf /];j] kf]v/Ldf hDdf ePsf v]/ uPsf bfgf tyf 
df5fsf] ;/;kmfOdf Wofg lbg' kb{5 . 

•	 df5fnfO{ le6fldg / ldg/n ;lxtsf] ;+t'lnt, u'0f:t/Lo bfgf kof{Kt dfqfdf cfjZostf cg';f/ lbg' 
kb{5 .

•	 hLjf0f'x?af6 x'g] /f]u kfgLsf] dfWodaf6 ;g]{ x'Fbf /];j] kf]v/Lsf] kfgLnfO{ sf];f{]lng 6L= Pr= jf 
g'g kfgLsf] k|of]uaf6 la;+qmldt ug'{ kb{5 .

•	 k|fljlws ;xof]u cfjZos k/]df glhssf] dT:o cg';Gwfg jf ljsf; lgsfodf ;Dks{ ug'{ kb{5 . 

!=@ k/hLjLaf6 x'g] /f]ux? (Parasitic diseases)
k/hLjLx? cfk\mgf ;Dk"0f{ cfjZostfsf nflu df5fdfly e/ kb{5g\ . 6«fp6sf] ljleGg cj:yfdf 
xflgsf/s k/hLjLx?sf] ;+qmd0faf6 ljleGg k|sf/sf /f]u nfUg] ub{5 . 6«fp6 df5fdf k/hLjLaf6 x'g] 
/f]ux? o; k|sf/sf /x]sf 5g\ .
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!=@=! k|f]6f]hg ;d'x cGt/utsf k/hLjLaf6 x'g] /f]u

oL k/hLjL Ps sf]zLo x'G5g\ . o; ;d"x cGt/utsf k/hLjL h:t} 6«fO{sf]l8gf (Trichodina), sf]l:6of 
(Costia), Olk:6fO{ln; (Epistylis), OlSyof]klyl/o; dN6Llkmln; (Ichthyophthirius multifiliis) tyf 
lrnf]8f]g]nf (Chilodonella) d'Votof df5fsf] sfg]kq, z/L/ tyf kv]6fx?df, x]Shfld6f (Hexamita) 
tyf sS;Ll8og (Coccidian) k/hLjL cfGb|fdf / ldShf]jf]n; ;]l/j]|ln; (Myxobolus cerebralis) 
k/hLjL df5fsf] 6fpsf]sf] g/d xf8 tyf d]?b08df e]l6G5g\ / log} c+ux?nfO{ a9L k|efljt 
t'NofFp5g\ .  

!=@=!=! 6«Lsf]l8gLofl;;(Trichodiniases): 
6«Lsf]l8gf (Trichodina) -lrq &_ k/hLjLsf] ;+qmd0faf6 df5fdf 6«Lsf]l8gf]l;; /f]u x'G5 . of] k/hLjL 
uf]nfsf/ tfjf h:tf] r]K6f] x'G5 / slxn]sfxLF ultlzn cj:yfdf 3+6L cfsf/sf] klg b]Vg ;lsG5 . 
6«fp6 kflnPsf /];j]] kf]v/Lx?df s]xL ljifd kl/l:yltx? h:t} df5fsf] 3gTj a9L ePdf tyf kfgLsf] 
u'0f:t/ ljlu|Psf] cj:yfdf of] /f]usf] ;+efjgf /xG5 . /f]uL df5fsf] z/L/df clgoldt cfsf/sf xn\
sf ;]tf] efux? b]lvG5g\ . zf/Ll/s tf}ndf sdL, z/L/af6 a9L 
lrNnf] kbfy{ lg:sg] / ;+qmldt efudf /ftf]kgf -/utsf dl;gf 
l6sfx?_ b]lvg' o; /f]usf k|d'v nIf0f x'g\ . ;+qmldt df5fsf] 
sfg]kqsf] /+u k'm;|f] / To;sf /]zfx? afSnf] e} df5fnfO{ Zjf; 
lng sl7gfO{ x'G5 . cTolws ;+qmldt df5f kfgLdf plk|mP/ cfk\
mgf] c+uaf6 6«Lsf]l8gf k/hLjL x6fpg vf]H5g\ . kv]6fx? c;dfGo 
9++un] lkmhfpg], ;fy} ;+qmldt df5f kfgLsf] ;txdfly ;Lwf p7]sf] 
cj:yfdf x'g ;Sb5 .

!=@=!=@ O{lk:6fO{lnofl;; (Epistyliasis): 
O{lk:6fO{ln; (Epistylis) k/hLjL -lrq *_ sf] ;+qmd0faf6 df5fdf 
O{lk:6fO{lnofl;; /f]u x'G5 . oL k/hLjL sk cfsf/df x'G5g\ / 
Ps} em'Kkfdf dl;gf] xfufFsf] d2tn] df5fsf] z/L/, kv]+6f, sfg]kq 
O{Toflbdf 6fl;+Psf x'G5g\ . /f]uL df5fsf] sfg]kqx?sf] /+u k'm;|f] / 
o;sf /]zfx? afSnf] e} Zjf; lngdf sl7gfO{ ePsf] b]lvG5 ;fy} 
df5f ;':t eO{ cfxf/f k|lt c?rL x'G5 . 6«fp6 /flvPsf] /];j] 
kf]v/Ldf df5fsf] 3gTj a9L ePdf tyf kfgLsf] u'0f:t/ lju|LPsf] 
ca:yfdf o; /f]usf] k|jn ;+efjgf /xG5 .

lrq &= 6«Lsf]l8gf (Trichodina) 
k/hLjL

lrq *= O{lk:6fO{ln; (Epistylis) 
k/hLjL 
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!=@=!=# sf]l:6ofl;; (Costiasis)
sf]l:6of g]sfl6«S; (Costia necatrix) k/hLjLsf] ;+qmd0faf6 
df5fdf sf]l:6ofl;; /f]u x'G5 . oL k/hLjL gf;kftL cfsf/ 
-pear shape) sf x'G5g\ -lrq (_ . /f]uL df5fsf] z/L/af6 a9L 
lrNnf] kbfy{ lg:sg], ;+qmldt efudf /ftf]kgf tyf sfg]kqx?sf] 
/+u k'm;|f] x'g ;Sb5 . a9L ;+qmldt df5fsf] cfxf/f k|lt c?rL 
x'G5 / df5f ;':t b]lvG5g\ . kf]v/Lsf] kfgL cTolws cDnLo 
(Acidic) tyf :6s df5fsf] zf/Ll/s tf}nsf] cg'kftdf cfxf/f 
sd lbPdf o; /f]usf] ;+efjgf /xG5 .

!=@=!=$ lj/lnË /f]u (Whirling disease)
ldShf]af]n; ;]l/a|]ln; (Myxobolus cerebralis) k/hLjLsf] ;+qmd0faf6 df5fsf] k'R5/lt/sf] d]?b08 
af+uf] eO{ lj/lnË /f]u x'G5 . o; k/hLjLsf] lapFx? -:kf]/_ ;+qmldt tyf d/]sf] df5fsf ;fy} ;+qmldt 
kfgLaf6 klg df5fsf e'/fx?df ;g{ ;Sb5 . ;+s|ldt df5fsf] /+u sfnf], k'R5/ lt/sf] efu afËuf] 
l6+uf]] x'b} hfG5 -lrq !)_ tyf df5fsf] a[l4 x'b}g .

 lrq !)= lj/lnË /f]u (Whirling disease) af6 ;+qmldt df5f

!=@=!=% OlSyof]klyl/Pl;; (Ichthyophthiriasis) cyjf ;]tf] yf]Kn] /f]u 

OlSyof]klyl/o; dN6Llkmln; (Ichthyophthirius 
multifiliis) k/hLjLsf] -lrq !!_ ;+s|d0faf6 df5fdf 
OlSyof]klyl/Pl;; /f]u nfU5 . kf]v/Ldf a9L 3gTjdf 
df5f /flvPdf tyf kfgLsf] tfkqmd a9]sf] cj:yfdf 
o; /f]usf] ;+efjgf /xG5 . /f]uL df5fsf] z/L/, kv]6f 
tyf sfg]kqx?df ;"Id ;]tf yf]Knf b]lvG5g\ . ;+qmldt 
efudf /ftf]kgf x'G5 / df5f ;':t/L lx88'n u5{g\ . 
df5f cTolws ;+qmldt ePdf kf]v/Lsf] l8nlt/ cfk\mgf] 
z/L/ 3;fb{5 / kfgLdf plk|mP/ cfkmgf] c+uaf6 k/hLjL 
x6fpg vf]Hb5g\ . 

lrq !!= OlSyof]klyl/o; dN6Llkmln;
(Ichthyophthirius multifiliis)   

lrq (= sf]l:6of (Costia) k/hLjL
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!=@=!=^ lrnf]8f]lglnPl;; (Chilodonelliasis)
lrnf]8f]g]nf -Chilodonella) ] k/hLjLsf] -lrq !@_ ;+qmd0faf6 lrnf]8f]lglnPl;; /f]u x'G5 . kfgLsf] 
Tffks|dsf] cTolws ptf/ r9fjn] df5fsf] ;xgzlQm IfL0f e} o; /f]uaf6 ;+qmldt x'g ;Sb5g\ . /f]uL 
df5fsf] z/L/af6 lrNnf] kbfy{ cTolws >fj e} Zjf; lngdf c;'ljwf ePsf] b]lvG5 . df5f ;':t 
b]lvG5 tyf kf]v/Lsf] l8nlt/ cfk\mgf] z/L/ 3if{0f u5{ .

  
lrq !@= lrnf]8f]g]nf (Chilodonella) k/hLjL

!=@=!=& slS;l8of]l;; /f]u (Coccidiosis disease)
of] /f]u Ps sf]zLo k/hLjLx? h:t} Od]l/of 6«6L{ (Eimeria turttae), Od]l/of sf/k]nL (Eimeria carpelli), 
Od]l/ofsf cGo k|hflt -Eimeria spp._, uf]l;of sfk]{nL (Goussia carpelli), uf]l;of ;jOlky]lnPl;; 
-Goussia subepitheliasis), uf]l;ofsf cGo k|hftL -Goussia spp._, Olkd]l/of (Epieimeria spp), qmfO6]nf]:kf]/f 
sf k|hflt (Crytallospora spp.), sf]lnk6f]:kf]/f sf k|hflt -Callyptospora spp.) O{Toflbsf] ;+qmd0faf6 x'g 
;Sb5 . o; /f]usf] ;+qmd0f ePdf /f]uL df5fsf] cfGb|fsf] P{lklylnon sf]lzsf leq y'k|} aLhx? pTkGg 
x'G5g -lrq !#_ . kmn:j?k ;+qmldt 6«fp6df5f ;':t, sdhf]/ / sfnf] x'b}  cGtdf bfgf vfg ?rfpFb}gg\ . 
o:tf /f]uL df5fsf] z/Ll/s a[l4b/ sd e} b'Anf] kftnf] x'b} hfG5 / k]6df xNsf bjfj lbgf ;fy k+x]nf] kftnf] 
emf]n dnåf/af6 aflx/ lg:sG5 -lrq !$_ .

  
 lrq !#= slS;l8of]l;; /f]usf sf/s tTj aLhx? -spores) tyf ;+qmldt 6«fp6
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lrq !$= slS;l8of]l;; /f]uaf6 ;+qmldt 6«fp6
!=@=!=* x]Shfld6]l;; (Hexamitaisis) 
x]Shfld6f 6«6L (Hexamita truttae), x]Shfld6f ;fNdf]lg; (Hexamita salmonis) jf x]Shfld6fsf] cGo k|hfltsf] 
;+qmd0faf6 df5fdf x]Shfld6]l;; /f]u x'G5 . oL k/hLjL df5fsf] cfGb|fdf kfO{G5g\ . o; /f]uaf6 ;+qmldt df5f 
;':t b]lvG5g\ tyf kf]v/Lsf] kL+wdf a:b5g\ ;fy} /f]uL df5fsf] cfGb||fleq kx]+nf] emf]n ;d]t b]Vg ;lsG5 . 
slxn]sfxLF ;+qmldt df5fx? kfgLdf pk|m]sf] cj:yfdf ;d]t b]Vg ;lsG5 .

!=@=@ l6«d]6f]8 (Trematode) ;d'x cGt/utsf k/hLjLx?af6 x'g] /f]u 

l6«d]6f]8 ;d"x cGt{utsf 8]S6fO{nf]ufO{/; (Dactylogyrus) k/hLjL d'Votof df5fsf] sfg]kqdf kfO{G5g\ tyf 
;+s|d0f a9L ePdf 5fnf tyf kv]6fx?df ;d]t e]l6G5g\ . ufO{/f]8]S6fO{n; (Gyrodactylus) k/hLjL d'Votof 
5fnf tyf kv]6fx?df kfO{G5g\ t/ ;+s|d0f a9\b} uPdf sfg]kqdf klg e]l6G5g\ . cfO{km\n's (Eyefluke) k/hLjLsf] 
;+qmd0f df5fsf]] cfFvfsf] gfgL (lence) df x'g ;Sb5 . 

@=@=@=! 8]S6fO{nf]ufO{/f]l;; (Dactylogyrosis) tyf ufO{/f]8]S6fO{nf]l;; (Gyrodactylosis)

Dactylogyrus k/hLjLsf] ;+qmd0faf6 
df5fdf 8]S6fO{nf]ufO{/f]l;; -lrq !%_ tyf 
Gyrodactylus k/hLjLsf] -lrq !^_ ;+qmd0faf6 
df5fdf ufO{/f]8]S6fO{nf]l;; /f]u x'G5 . df5fsf] 
k|lt/f]wftTds zlQmdf sdL ePdf / df5fnfO{ 
cfxf/fsf] sdL ePdf oL /f]ux?sf] k|jn 
;+efjgf /xG5 . oL k/hLjLaf6 ;+qmldt /f]uL 
df5f kf]v/Lsf] l8nlt/ cfk\mgf] z/L/ 3if{0f ub}{ 
lx8\b5g\ jf kfgLsf] k|j]zåf/df a:5g\ . df5fsf] 
;+qmldt sfg]kqsf] /+u k'm;|f] e} To;sf /]zfx? 
s]xL 7fpFx?df afSnf] e}] Zjf; lngdf c;'ljwf 
x'G5 . 

lrq !%= 8]S6fO{nf]ufO{/; lrq !^= ufO{/f]8]S6fO{n;
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@=@=@=@ cfO{km\n's (Eyefluke): of] /f]u Diplostomum spataceum k/hLjLsf] ;+qmd0faf6 x'G5 . 
/f]uL df5f k"0f{tof jf cf+lzs ?kdf c+wf] x'Gf ;Sb5g\ . ;+qmldt df5fsf] cfFvfdf ;]tf]kgf b]lvG5 . 
cfO{km\n'ssf k'mnx? kfgLdfkm{t 3f]+uLsf] -z+v]ls/f_ z/L/df k|j]z u/L To;sf] sn]hf]df /lx ;+Vofdf 
a[l4 ub{5g\ . o; k/hLjLsf nfef{ 3f]+uL dfkm{t kfgLsf] dfWodaf6 df5fsf] z/L/ jf sfg]kqdf k|j]z 
ub{5g\ . k/hLjL=nfef{x? d]6f;/s]l/ofdf ljsl;t e} df5fsf] cfFvfsf] gfgL (lence) df l5b{5g\ . 
kmn:j?k df5fdf c+wf]kg x'G5 . o; /f]usf] pkrf/ 5}g . t/ df5f kflnPsf] /];j] kf]v/Lsf] kfgLdf 
o;sf] ;+qmd0fnfO{ /f]Sg kfgLsf] ;/;kmfOdf Wofg lbg cTofjZos x'G5 .

k|f]6f]hf]cg tyf l6«d]6f]8 ;d"x cGt/utsf k/hLjLx?af6 x'g] /f]usf] /f]syfdsf pkfox? 
•	 6«Lsf]l8gf, Olk:6fOln;, sf]l:6of, lrnf]8f]g]nf, 8]S6fOnf]ufO/;, ufO{/f]8]S6fO{n;af6 x'g] /f]usf] 

/f]syfdsf nflu df5fsf] pko'Qm 3gTj sfod u/L ;+qmldt df5fnfO{ @–# k|ltzt g'g kfgLdf -@ 
b]lv # u|fd g'g k|lt !)) Pd Pn kfgL_ #) b]lv ^) ;]s]08 /fvL pkrf/ u/]kl5 ;fljs kflnPsf] 
/];j] kf]v/Ldf /fVg' kb{5 . z'?df tof/ ul/Psf] g'g kfgLsf] emf]ndf @–# j6f /f]uL df5f /fvL 
df5fsf] cj:yf hfFr u/]/ dfq ;Dk"0f{ ;+qmldt df5f g'g kfgLdf pkrf/ ug'{ kb{5 .

•	 6«fp6 /flvPsf] /];j] kf]v/Lsf] kfgL cfpg] lgsf; glhssf] s'nf]df )=)! k|ltzt sf b/n] g'gsf 
l9sf -)=)! u|fd g'gsf] l9sf k|lt !)) Pd Pn kfgL_ cyf{t\ ! u|fd k|lt !) ln6/ kfgLdf h'6sf] 
af]/fdf jf sk8fdf afFwL /fvL lbg' kb{5 . o;/L g'go'Qm kfgL /];j]sf] kfgLdf s]xL  ;dosf] nflu 
cgj/t k|jflxt e} /fVg] x'Fbf pk/f]Qm k/hLjLx?sf] ;+qmd0fnfO{ s]xL xb ;Dd sd ug{ ;lsG5 . 
of] k|s[of lbgdf b'O{ k6s ;Dd ug'{ plrt x'G5 . o; lsl;dsf] pkrf/sf nflu ;j{k|yd /];j] 
kf]v/Lsf] hnfzo sf] nDafO{, rf}8fO{ / prfO{ dfkg u/L kfgLsf] 3gTj olsg u/L g'gsf] 9Lsf 
slt rflxG5 olsg ug{ ;lsG5 . ;+qmldt /];j] kf]v/Lsf] kfgL ;w} :jR5 / ;kmf /fvL kfgLsf] 
u'0f:t/ ;+t'lnt /fVg' kb{5 . df5fnfO{ cfjZostfg';f/ ;+t'lnt bfgf ;dodf lbg' kb{5 .  /];j] 
kf]v/Ldf ;fdfGotof !%–#) lk= lk= Pd= cyf{t\ !%–#) ldnL u|fd k|lt ln6/ kmdf{lng (formalin) 
k|of]u ug{ ;lsG5 . 

•	 lj/lnË /f]usf] sf/s tTj ldShf]jf]n; ;]l/a|]ln; k/hLjLsf] ;+qmd0faf6 /];j] kf]v/Lsf] kfgLnfO{ 
s]xL  xb;Dd ;'/lIft /fVg /];j] kf]v/Lsf] kfgL ;w} :jR5 / ;kmf /fVg' plrt x'G5 . o; 
k/hLjLaf6 df5f ;+qmldt e};s]sf] cj:yfdf o; /f]usf] pkrf/ ug{ c;Dej x'G5 .

•	 OlSyof]klyl/Pl;; /f]usf] /f]syfdsf nflu %) lk= lk= Pd= kmdf{lng tyf )=)! lk= lk= Pd= 
dfnfsfO{6 lu|gsf] ;+o'Qm ld>0faf6 /];j] kf]v/Lsf] kfgLdf pkrf/ ug{ ;lsG5 . /f]uL df5fnfO{  @ 
b]lv # k|ltzt g'g kfgLdf #) b]lv ^) ;]s]G8 hlt /fv]/ klg pkrf/ ug{ ;lsG5 . /f]uL df5f 
lgs} ;':t jf sdhf]/ b]lvPdf df5fnfO{ /];j] kf]v/Laf6 lemSg' x'b}g  / o:tf] cj:yfdf )=)! 
k|ltztsf b/n] g'g kfgLsf] emf]n tof/ u/L kf]v/Ldf lbgsf] $ k6s ;Dd /fVg ;lsG5 .  ;+qmd0f 
cjlwdf /];j] kf]v/L ;kmf /fvL kfgLsf] k|jfx a9fpg plrt x'G5 .

•	 cfO{k\mn's k/hLjLsf] ;+qmd0faf6 6«fp6 df5fnfO{ ;'/lIft /fVg ;do ;dodf kfgLsf] ;|f]t tyf 
s'nf] OToflbdf 3f]+uLx? ePdf lemsL ̂ \mofNg' kb{5 . cGoyf o; /f]usf] ;+qmd0f e} ;s]sf] cj:yfdf 
pkrf/ ug{ h6Ln x'G5 . 
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•	 x]Shfld6]l;; /f]u lgoGq0fsf nflu s]nf]d]n (Calomel) )=@ k|ltzt -)=@ u|fd k|lt  !)) Pd 
Pn kfgL_ df5fsf] cfxf/fdf ld;fO{ $ lbg ;Dd lbg ;lsG5 . 

•	 slS;l8of]l;; /f]usf] klxrfg x'gf;fy /];j] kf]v/Lsf] kmf]xf]/ aufO{ df5fsf] lb;f / v]/ uPsf] 
bfgfx? y'lk|g lbg' x'b}g / t'?Gt pkrf/ z'? ug'{ kb{5 . o; /f]usf] nflu PDk|f]nsf] w'nf] ;j}eGbf 
k|efjsf/L cf}ifwL xf] . Ps ls=u|f= df5fsf] jhg a/fj/ ^) ld= u|f= PDk|f]n k]]n]6 bfgfdf e6df;sf] 
t]n jf kfgL;+u ld;fO{ !$ b]lv @$ lbg;Dd v'jfpg' kb{5 .

!=# 9';Laf6 x'g] /f]ux?

hnLo kof{j/0fdf ;]k|f]n]ulgPl;; km]ldnL (Saprolegniaceae family) cGt/ut w]/} lsl;dsf 9';Lsf 
hfltx? kfO{Ptfklg ;]k|f]n]UgLof (Saprolegnia) af6 lr;f] kfgLdf kflng] /]Gaf]6«fp6 df5fdf 9';L /f]u 
nfUb5 . 6«fp6 df5fnfO{ Ps 7fpFaf6 csf]{ 7fpFdf cf];f/ k;f/ ubf{, unt 9+un] /v/vfj ubf{ jf df5fsf] 
z/L/df rf]6k6s nfu]sf] cj:yfdf df5fsf] z/L/df ;]k|f]n]UgLof hLjf0f'sf] ;+qmd0f x'g ;Sb5 . 9';Lsf] 
;+qmd0f d'Votof kfgLsf] tfkqmd sd ePdf x'g] ub{5 . df5fsf] afXo z/L/df k/hLjL jf hLjf0f'x?sf] 
;+qmd0f ePsf] cj:yfdf 9';Laf6 ;d]t 6«fp6 ;+qmldt x'g ;Sb5 . 9';Laf6 ;+qmldt df5fx? sdhf]/ / 

;':t b]lvG5g\ . o;} u/L 9';L k/]sf sRrf vfB kbf{yx?af6 tof/ ul/Psf] k]n]6 bfgf 6«fp6nfO{ lbPdf 
x]kf6f]df -sn]hf] k\'mNg]_ /f]u x'g ;Sb5 . 6«fp6 df5fdf ;]k|f]n]UgLof k|hflt tyf 9';Lo'Qm cfxf/fsf] k|of]uaf6 
x'g] /f]u o; k|sf/ 5g\ .

!=#=! ;]k|f]n]UgLPl;; (Saprolegniasis)
o; /f]unfO{ jf6/ df]N8 (water mould), l:sg 
km+u; (skin fungus) jf s6g pn l8lhh (cotton 
wool disease) klg elgG5 . 6«fp6 df5fsf] 
z/L/df 3fp vl6/f ePdf jf df5f s'g} sf/0faz 
tgfju|:t ePsf] cj:yfdf ;]k|f]n]lUgofaf6 df5f 
;|+qmldt x'g ;Sb5 . ;+qmd0fsf] z'?jftdf /f]usf 
nIf0f b]vf kb}{g t/ ;+qmd0f a9\b} hfFbf ;+qmldt 
df5fsf] z/L/df xNsf 6f6fx? b]lvg yfNb5 / 
qmdzM oL 6f6fx? 3fpdf kl/0ft x'G5g\ . 3fp 
ePsf] 7fpFdf 9';Lsf] ;+qmd0faf6 ;]tf] skf;sf] 

 
lrq !&= 6«fp6sf lalu|Psf] k'mnx?df 9';Lsf] 

;+qmd0f

em'Kkf b]lvg yfNb5 . 9';Lsf] ;+qmd0f d'Votof 6«fp6sf d[t tGt' (dead tissues) tyf lau|]sf k'mnx?df 
kfO{G5g\ -lrq !&_ ;fy} lgif]lrt km'nx?df df6f]o'Qm (siltation) kfgLsf] k|of]u eO{ /x]df klg k'mnx? 
9';Laf6 ;+qmldt eO{/xG5g\ .



79

!=#=@ x]kf6f]df -sn]hf] k\'mNg]_ /f]u (Hepatoma disease)

of] /f]unfO{ lne/ sf/l;gf]df klg elgG5 . of] /f]u ljz]iftof kl/kSj 6«fp6 df5fx?df b]Vg ;lsG5 . 9';L 
k/]sf sRrf vfB kbf{yx?af6 tof/ ul/Psf] k]n]6 bfgf 6«fp6nfO{ lbPdf 6«fp6sf] sn]hf]df ck\mnf6flS;g 

(Aflatoxin) hDdf eP/ x]kf6f]df /f]u x'G5 . Aflatoxin B1 o'St (<1 ppb) bfgf 6«fp6nfO{ v'jfpg k|of]u 

ePdf ! aif{sf] cjlwdf liver cancer sf] ;Defjgf /xG5 . x]kf6f]df /f]uaf6  ;+qmldt 6«fp6 df5fsf] 
sn]hf]sf] cfsf/ a9\5 . sn]hf] /ftf]af6 k'm;|f] /+usf] x'G5 . tyf a9L ;+qmldt sn]hf]df ufF7fx? b]lvg 
;Sb5 . x]kf6f]df /f]uaf6 ;+qmldt 6«fp6sf] sn]hf] lrq !* df b]vfOPsf] 5 .

  
lrq !*= 6«fp6sf] x]kf6f]df /f]un] ;+qmldt sn]hf]

9';Laf6 x'g] /f]usf] /f]syfdsf pkfox?

•	 6«fp6 df5fsf] /v/vfjdf Wofg lbg' kb{5 . df5fnfO{ rf]6k6s nfUgaf6 arfpg' kb{5 .
•	 /];j] kf]v/Ldf IfdtfeGbf a9L 6«fp6 df5f /fVg' x'b}g .
•	 Xofr/Ldf lkmN6«]zg RofDa/ dfkm{t :jR5 / ;kmf kfgLsf] k|of]u ug'{ kb{5 .
•	 kfgLsf] u'0f:t/ lgolGqt /fVg' kb{5 .
•	 km'naf6 6«fp6 df5fsf] e''/f s9fpg] cjlwdf OGs'a]zg 6asf] leqL k|j]zdf (inlet) kmf]d /fvL kfgL 

lkmN6/ ul/Pdf df6f]sf] s0fo'Qm kfgL (siltation) sf] ;d:of sd ug{ ;lsG5 .
•	 ule{t gePsf jf ljleGg sf/0fn] lju|]sf k'mnx? lgoldt x6fpg'' kb{5 . 
•	 lgoldt ?kdf )=)! k|ltzt g'gkfgL k'mn O{Gs'a]zg ul/Psf]] 6jdf k|jflxt ug'{ kb{5 . 
•	 df5fsf] cf];f/ k;f/, :6s tyf df5f 5'6\ofpg] k|s[of kZrft @–# k|ltzt g'gkfgLaf6 df5fnfO{ 

pkrf/ ug'{ kb{5 . 
•	 6«fp6 kflnPsf] /];j] kf]v/Ldf :jR5 ;kmf kfgL k|jflxt ul/Pdf tyf ;+t'lnt bfgf lbPsf] cj:yfdf 

o; /f]usf] ;+qmd0f s]xL xb;Dd sd ug{ ;lsG5 . 
•	 x]kf6f]df /f]usf] /f]syfdsf nflu 9';L ePsf] sRrf vfBkbfy{ tyf ;+qmldt tof/L k]n]6 bfgfsf] 

k|of]u ug'{ x'b}g . 9';L/lxt sRrf vfB kbfy{x?sf] k|of]uaf6 6«fp6 df5fsf] nflu k]n]6 bfgf 
agfpg' kb{5 . vfB kbfy{ tyf tof/L bfgfnfO{ 9';L /lxt /fVg xfjfbf/ e08f/0f sf]7fdf af]/f jf 
KNffl:6ssf] eFf8fdf /fVg' kb{5 . 
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!=$ efO{/;af6 x'g] /f]u

efO{/; JofS6]l/of eGbf klg clt ;fgf x'G5g\  / xfn;Dd ljZjd} ;jeGbf ;fgf] hLjf0f'sf] ?kdf 
klxrfg ePsf] 5 . o;nfO{ ljiff0f' gfdfs/0f ul/Psf] 5 / cltljsl;t On]S6«f]g dfO{qmf]:sf]kaf6 dfq 
b]Vg ;lsG5 . o;sf] ;fO{h @) b]lv #)) gfgf] dL6/ / cfsf/ ljleGg lsl;dsf x'G5g\ . efO{/;df 
RNA jf DNA dWo] Pp6f dfq x'G5 / of] efO{/; klxrfg ug]{ Pp6f tl/sf dWo] Ps xf] . x'g t 
efO{/; c? hLj0f'sf] s'g} klg c+u -aflx/L jf leqL_ df a;L x's{g, a9\g / vfgnfO{ cfl>t x'g] ub{5 . 
efO/;n] hLljt hLjx? (living thing) sf] z/L/ leq dfq k|hGg ug]{ ub{5 . efO{/;sf] km}nfj6sf 
nflu kfgL ;a}eGbf /fd|f] dfWod dflgG5 . df5fsf] z/L/ leq efO/;sf ljiff0f'x? k:g cfGb|f / 
sfg]kq (gill) k|d'v dfu{ xf] . leq k;]sf ljiff0f''x? /ut jf lnDkm (Lymph) af6 z/L/sf] cGo 
efudf ;g]{ ub{5 . efO{/;sf] km}nfj6 jf ;g]{ tl/sf (Transmission) j+zfg'ut ?kdf klg x'g] ub{5 . 
;fdfGotof efO{/; tLg k|sf/n] ;b{5g\ . ljleGg sf/0fn] df5fsf] c08fsf] aflx/L ;tx efO{/;sf] 
;Dks{df cfpFbf x'ls{Psf] e|'0fdf klg efO{/; ;+u;+u} /xG5 / km"n sf]/ln+bf efO{/; sf ljiff0f''x? 
ev{/ lg:s]sf] XofrlnËdf klg b]vf kb{5 . o; k|s[ofnfO{ l;wf k|;f/0f -Vertical transmission) 
elgG5 . efO{/; u|l;t df5fsf] lb;f, lk;fj, jLo{ jf c08faf6 efO{/;sf ljiff0f' kfgLdf ldl;g] ub{5 
/ o;/L ;+u} /x]sf :j:y df5fdf kfgLsf] dfWodaf6 /f]usf laiff0f' k:5g\ . o;nfO{ lIfltlho k|;f/0f 
(Horizontal transmission) elgG5 . df5f vfg] r/fx?, cfu{'n; cflb klg efO{/; ;fg]{ dfWod x'g\ . 
lo dfWodx?af6 efO{/; ;g]{ k|j[mof OG:6'«d]G6n k|;f/0f (Instrumental transmission)

6«fp6 df5fdf nfUg] d'Vo d'Vo efO{/; /f]ux? dWo] OGk]mlS;o; k]gls|ofl6s g]s|f]l;; (Infectious 
Pancreatic Necrosis), efO/n lxdf]/]hLs ;]lK6l;ldof (Viral Haemorrhagic Septicaemia) tyf 
OGkm]lS;o; lxdf]6«f]kf]Ol6s g]j|mf]l;; (Infectious Haematropoietic Necrosis) dxTjk"0f{ /f]u x'g\ .  
efO{/; /f]usf] klxrfg d'Vo ?kdf aflx/L nIf0fx?, df5fsf] b}lgs s[ofsnfkdf x'g] kl/jt{g, leqL 
c+usf] cWoog / t+t' ljsf;af6 ug]{ ul/G5 .

!=$=! OGkm]lS;Lo; k]glj|mofl6s g]j|mf]l;; (Infectious Pancreatic Necrosis)
 of] RNA efO{/; xf] / d'Votof !@ xKtf eGbf sd pd]/sf] 6«fp6 df5fdf b]lvG5 . o;sf] hLjf0f' Ps 
7fpFaf6 csf]{ 7fpFdf ule{t k'mn -eyed ova_ cf];f/ k;f/ ubf{ ;g]{ ub{5 . /f]uL df5fsf] k]6 k'mNg]], cFfvf 
aflx/ k§L lg:sg], z/L/df sfnf] bfu / df5f kmgkmgL 3'Dg] (sprial swimming) x'G5 . /f]uL df5fnfO{ 
lr/]/ x]bf{ Kofglqmofh (pancreas) df /ut hd]sf] sn]hf]/lkmof]  ;'lGgPsf] / k]6leq kfgL hd]sf] x'G5 
/ k]6 vfnL x'G5 . of] efO{/; Horizantal tyf instrumental dfWodaf6 :j:y df5fdf ;g]{ ub{5 . 
df5f 9'jfgL ubf{, 5fGbf (grading_, a9L 3gTjn] kfgLsf] u'0f:t/ lau|bf df5fnfO tgfj (stress) eO{ 
o; /f]usf] ;+qmd0fdf Aofkstf a9\b} u/]sf] kfO{Psf] 5 . o; /f]usf] Jofkstf (endemic) af6 ar]sf] 
df5fdf of] /f]usf] hLjf0f' x'b}g / o:tf df5fdf k"gM of] /f]u slxn] klg nfUb}g .

!=$=@ efO/n x]df]/x]hLs ;]lK6l;ldof (Viral Haemorrhagic Septicaemia)
o; /f]usf] k|sf]k d'Votof vfg] of]Uo ;fO{hsf] 6«fp6df -@))–#)) u|fd_ a9L b]lvG5 . o; /f]usf 
ljiff0f'' Ps 7fpFdf nflu;s]kl5 aiff}{;Dd ;';'Kt ca:yfdf /xL/xg ;Sb5g\ / /f]u cg's'n jftfj/0f 
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x'Fbf k"gM nfUg ;S5g\ . /]Gaf]6«fp6sf] z'?sf] e'/f cj:yf -early fry stage) tyf dfp df5fsf] cj:yfdf 
of] /f]u vf;} b]vf kb]{g . t/ ljlqm of]Uo ;fO{hsf] 6«fp6 -@))–#)) u|fd_ o; /f]uaf6 a9L u|l;t 
-susceptible) x'G5g\ . /f]usf] ;+s|d0f tLa| (acute stage) ePdf rFf8f] / w]/} df5f Ps} ;fy dg{ ;S5 . 
of] /f]usf] d'Vo nIf0fx?df cfxf/f k|lt c?lr (anorexia), kmgkmgtL 3'Dg], k]6 k'mNg] x'G5 . kfgLsf] 
u'0f:t/ lau|bf, 9'jfgL ubf{, a9L 3gTj x'Fbf of] /f]usf] ;+qmd0f a9L x'g] kfO{Psf] 5 . of] /f]u d'Votof 
c;+t'lnt jftfj/0f ePsf] cj:yfdf nfUg] ub{5 / oflGqs -Instrumental ) dfWodaf6 k}mnG5 .  

!=$=# OGkm]S;Lo; x]df6f]kf]Ol6s g]s|f]l;; (Infectious Haematropoietic Necrosis)
of] csf]{ dxTjk"0f{ RNA efO{/;  xf] o; /f]usf ljiff0f'x? bL3{sfnLg ?kdf kfgLsf] tfkqmd !) l8= 
;]= sf] jl/kl/ jf sd x'Fbf dfq b]lvG5 / o; a]nf ev{/ lg:s]sf] e'/fx? (young fish) a9L dfqfdf 
dg]{ ub{5 eg] x's{g] cj:yfdf /x]sf] df5fnfO{ klg xfgL k'¥ofpF5 . t/ kfgLsf] tfkqmd la:tf/} a9]/ !% 
l8= ;]= ;Dd k'Ubf eg] of] /f]usf ljiff0f' b]lvb}g . /f]uL df5fsf] cfFvf lg:s]sf], sfg]kq k+x]nf], df5fdf 
sfn]fkg, lbzf k+x]nf], k]6 ;]k|f] t/ kfgLn] el/Psf] b]lvg ;S5 . d[uf}nfsf sf]lzsfx? d[t cj:yfdf 
x'g ;S5g . o; /f]usf] km}nfj6 /f]uu|:t dfp df5faf6 efjL ;Gtltdf vertical / instrumental b'a} 
tl/sfaf6 x'G5 .

efO{/;af6 x'g] /f]usf] /f]syfdsf pkfox?

s'g} klg /f]usf] pkrf/ ug'{ eGbf klxnf /f]usf] klxrfg x'g' cfjZos x'G5 . df5fdf nfUg] efO{/; 
/f]usf] klxrfg xfn g]kfndf ;fwg ;|f]t / ljz]if1sf] sdLn] x'g] u/]sf] 5}g . t;y{ xfn;Dd o;sf] 
klxrfg / pkrf/ nIf0fx?sf] cfwf/df ug]{ ul/G5 . t/ w]/} h;f] efO{/;af6 nfUg] /f]usf] nIf0fx? 
cGo hLjf0f'x? h:t} JofS6]l/of, k/hLjL cflbaf6 x'g] /f]usf] nIf0f ;+u d]n vfg] x'gfn] o;sf] osLg 
klxrfg ug{ o; ;DaGwL sfd g]kfndf klg z'? ug{ h?/L b]lvG5 .

efO{/;sf ljiff0f'x? csf]{ hLljt hLjx?df cfl>t eO{ afFRg] x'gfn] efO{/;af6 x'g] /f]usf] pkrf/ 
cf}ifwL k|of]uaf6 k|efjsf/L x'b}g . t;y{ /fd|f] Joj:yfkgaf6 /f]usf] /f]syfd ug'{ g} pko'Qm pkfo 
x'G5 . efO{/; nfu]sf] kSsf yfxf ePdf /f]uu|:t df5fnfO{ gi6 ug'{ g} pQd x'G5 . x'gt ljls/0f 
-ultraviolet radiation) af6 efO{/; /f]usf] /f]syfddf ;xof]u x'g ;Sg] ljleGg b]zdf ePsf] cWoogn] 
b]vfPsf] 5 . o;sf ;fy} ljleGg k|sf/sf efO{/;sf vf]kx? cGo b]zdf ljsf; ePsf] 5 . cg'jf+lzs 
5gf}6 k|ls|ofåf/f efO{/; lg/f]ws df5fsf] ljsf; ug'{ efO{/; /f]u lgoGq0fsf] d'Vo / e/kbf]{ tl/sf 
/x]sf] 5 . ;fy} /f]u nfu]sf] df5f gi6 ug]{ / k|of]u ug]{ ;a} ;fdfu|LnfO{ lj;+qmldt (disinfect) ug'{ 
kb{5 . efO{/;sf] /f]syfd ufx|f] ePsf]n] /f]u nfUg] dfWodsf] klxrfg ul/Pdf dfq ;+efljt ;kmntf 
k|fKt ug{ ;lsG5 .

@= c;+qmldt /f]ux? 

c;+qmldt /f]ux? ;?jf (contagions) x'b}Gg\ t/ df5fsf] a[l4df c;/ kfg]{ / sdhf]/ agfO{ df5f dg]{ 
;+efjgf eO{ cfly{s ?kdf gsf/fTds c;/ kfg]{ x'G5 . kf]if0f tTjsf] c;'+tng, jftfj/0fLo j+zfg'ut 
sf/0faf6 6«fp6 df5fdf nfUg] s]xL c;+qmldt /f]ux? o; k|sf/ 5g\ M
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@=! kf]if0f tTjsf] sdLaf6 x'g] /f]ux? (Nutritional disease) 
Joj;flos 6«fp6 df5f kfngaf6 ;sf/fTds k|ltkmnsf lglDt kf}li6s cfxf/fsf] e"ldsf dxTjk"0f{ 
/xG5 . 6«fp6 df5f dl;gf e';'gf cj:yfb]lv vfg] of]Uo xf]pGh]n s[lqd bfgfdf g} lge{/ /xG5 . 
6«fp6 df5f k"0f{?kn] s[lqd bfgfdf lge{/ x'g] x'gfn] o;sf] ;+t'lnt ljsf;nfO{ bfgf klg k"0f{?kn] 
;+t'lnt x'g' kb{5 . bfgf agfFpbf d'Vo?kdf k|f]l6g, sfaf]{xfO{8«]6, lrNnf] kbfy{ / le6fldg tyf ldg/n 
ldS;r/sf] cg'kftnfO{ dfq Wofg lbg] rng 5 . t/ k|f]l6gsf] Pldgf] Pl;8, lrNnf] kbfy{ -k\mof6L 
Pl;8_ sf] tyf le6fldgsf] ;a} k|sf/ cflbnfO{ Wofg glbFbf bfgf c;+t'lnt x'g hfG5 / o;n] df5fdf 
ljleGg k|sf/sf ljsf/ k}bf u/L pTkfbgdf gsf/fTds c;/ kfl//x]sf] x'G5 . c:j:y bfgf, w]/} bfgf, 
sd bfgf jf le6fldgsf] sdLn] pTkfbgdf x|f; cfpg] ub{5 . ;fwf/0ftof kf]if0f tTjsf] sdLn] lgDg 
k|sf/sf /f]ux? b]vf kb{5g\ . 

@=!=!= le6fldg 
c? df5f h:t} 6«fp6 df5fnfO{ klg le6fldgsf] yf]/} dfqfdf ePtfklg dxTjk"0f{ kf]ifs QTjsf] ?kdf 
cfjZos x'G5 . le6fldgsf] cfjZostf 6«fp6nfO{ tGt'x? agfpg / dd{t ug{, 3fp lgsf] kfg{, 
x8\8Lsf] lgdf{0fdf ;xof]u ug{ / /f]u k|lt/f]ws Ifdtf a9fpg cfjZos x'G5 .

bfgfdf le6fldg ld;fpg' ;fwf/0f k|lqmof xf] t/ w]/} 
lsl;dsf le6fldgx? h:t} le6fldg ;L, jL !, jL @, 
jL ^ / O{ sf] laleGg sf/0fn] gi6 x'g ;S5 . h:t} bfgf 
agfFpbf d]l;gsf] tftf] tyf /v/vfp (storage) gldn]df 
/ ;'sfpFbf bfgfaf6 le6fldg gi6 x'g] ePsf]n] o;sf] 
:yfloTj (stability) d'Vo ;d:ofsf] ?kdf b]lvPsf] 5 . 
oL sf/0fn] bfgfdf kof{Kt dfqfdf le6fldg ld;fpFbf klg 
df5fdf le6fldg sdLsf] nIf0f b]vf kg{ ;S5 . bfgfdf 
le6fldg -vitamin premix) ld;fp+bf le6fldg aL !, aL 
@, P kof{Kt dfqfdf ePtf klg dfly pNn]lvt sf/0fx?n] 
Methionine / zinc sf] sdLn] df5fsf] cfFvfdf cWoFf/f]kg 
-cataract_ sf] nIf0f b]vf k5{ / kl5 df5f k"0f{?kn] c+wf] 
x'G5 -lrq !(_ . 

lrq !(= df5fsf] cfFvfdf 
cataract -cWoFf/f]kg_ sf] nIf0f]

ljleGg le6fldg dWo] kfO{/f]8f]lS;g aL ^ -Pyridoxine (B6) 6«fp6 nfO{ dxTjk"0f{ dflgG5 . df5fsf] 
cfxf/fdf  lrNnf] kbf{ydf 3'ngzLn le6fldg (fat soluble) P, 8L, O{ / s] tyf kfgL 3'lnt le6ldgx?sf] 
cfjZostf kb{5 -tflnsf !_ . 3'nglzn le6fldgx? kfgLdf clt 3'nglzn ePsf]n] df5fn] bfgf rfF8} 
vfg g;Sg] cj:yfdf le6fldg 3'n]/ gi6 x'g] ub{5 / df5fsf] a[l4 sd x'g] / hLp sfnf] x'g] h:tf 
nIf0f b]lvG5 . ;a} le6fldgsf] cf–cfk\mgf] dxTj ePtf klg lrNnf] kbfy{ (fat) df 3'nglzn le6fldg 
dWo] le6fldg P n] ;fdfGo zf/Ll/s ljsf; / le6fldg O{ n] -cNkmf 6f]sf]km]/f]n_ antioxidant / free 
radical sf] ljiffn' c;/ -toxic effect) af6 hf]ufpg d2t ub{5 . 
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tflnsf != ljleGg le6fldgx?sf] sdLaf6 df5fdf b]vf kg]{ nIf0f 
lrNnf] kbf{ydf 3'ngzLn 

le6fldgx?
le6fldg sf] sdL af6 df5fdf b]vf kg]{ nIf0fx?

le6fldg P (Vitamin A)
cFfvf ;'lgg], cFfvfsf] gfgL ;]tf] x'g], k]6 km''Ng], kv]6f 6'ls|g] / 
cfFvfsf] /utsf] gnL km'6\g ;Sg] . 

le6fldg 8L # (Vitamin D3) z/L/ af+lug] .

le6fldg O (Vitamin E)

/utsf] sdLn] ubf{ df5fsf] z/L/sf] /+u sfnf] x'g], /f]uL df5f 
;':t/L lxn8'n ub{5, sd tgfj sf] jftfj/0f x'Fbf klg df5f 
dg]{ x'G5 ;fy} xfjfsf] y}nf] (swim bladder) km'n]sf] / uf9f 
kbfy{n] el/Psf] x'g] .

le6fldg s] (Vitamin K) z/L/df /utsf] sdL x'g] .
@= kfgLdf 3'lnt le6ldgx?

le6fldg ;L (Ascorbic acid)

z/L/df /utsf] sdL, xf8 c;fwf/0f, df5fsf] /f]u ;+u n8g] 
k|lt/f]wfTds Ifdtfdf  sdL, cfvf ;'lgg], sn]hf]df /ftf]kgf 
x'g], df5f ;':t x'g], z/L/ af+lug],  3fp ePdf l9nf] u/L lgsf] 
x'g] OToflb nIf0fx? b]Vg ;lsG5 . 

le6fldg aL !@ (B12) z/L/df /utsf] sdL .

Affof]l6g (Biotin)
z/L/ sfnf] xg]' sfg]kqdf IftL, sn]hf]df gs/fTds k|efj tyf 
lrNnf]kgfdf a[l4 OToflb nIf0f b]Vg ;lsG5 .

sf]]]lng (Choline)
sn]hf]df gsf/fTds k|efj kg{ ;S5, d[uf}nfdf /ftf]kgf x'g 
;S5 .

kmf]lns Pl;8 (Folic acid)
z/L/df /utsf] sdL, z/L/ sfnf] x'g], vfgfdf c?rL, 
lzlyntf .

Ogl;6f]n (Inositol)
z/L/df /utsf] sdL, k]6 k'mNg],  sn]hf]df gs/fTds k|efj kg{ 
;S5, 3fp b]vf kg{ ;S5 .

gfol;g(Niacin)
z/L/df /utsf] sdL, k]6 km'N5, 3fp b]vf kg{ ;S5, df5f 
lzlyn x'g' .  

k]G6f]lylgs Pl;8 
(Panthothenic acid)

sfg]kq ;'lgg], IftL x'g], km';|f] x'Gf] / 3fp b]vf kg{ ;S5, 
sn]hf]df gs/fTds k|efj kg{ ;S5, df5f c;fwf/0f tl/sfn] 
kf}l8G5g, vfgfdf c?rL, kfgLsf] k|j]zåf/ -inlet) df df5f 
a:g]], / df5f ;':t x'g] .  

kfO{l/8lS;g la ^
 (Pyridoxine B6)

z/L/ sfnf] x'g],  ;+t'ng lau|g', lrNnf]kgfdf a[l4, c;fwf/0f 
tl/sfn] kf}8L v]Ng', a[l4df sdL, vfgfdf c?rL,  z/L/df 
/utsf] sdL, k]6 km'Ng',  cFfvf ;'lGgg'\ .



84

l/af]k\mn]lag la @ (Riboflavin 
B2)

Dff5fsf] z/L/ sfnf] x'G5, cfvfsf] gfgL ;]tf] x'G5, kv]6f 
6'ls|G5, cFfvfdf /ftf]kgf x'g ;S5, d[To'b/df a[l4, d[uf}nfdf 
/ftf]kgf x'g ;S5, z/L/df /ftf]kgf x'g ;S5 .  

yfO{ldg  la ! (Thiamine B1)
cfvfsf] gfgL ;]tf] x'G5, k]6 km'N5, lzlyntf, vfgfdf c?rL,  
;+t'ng lalu|g ;Sb5 .    

@=!=@= k\mof6L Pl;8 (Fatty acid)
bfgfdf ljleGg lsl;dsf] lrNnf] kbfy{ ld;fpbfF o;sf] k|f]kmfOn (proofile) x]g'{ cfjZos x'G5 . 
;fwf/0ftof 6«fp6 df5fdf linolenic acid -;L !*_ sf] sdL x'g]x'bf bfgfdf yk ?kdf ld;fpg' kb{5 . 
o;sf] sdLn] df5f t'ngfTds ?kdf sd a9\g], k'R5/sf] kv]6f emg]{ / shoc syndrome b]vf kb{5 . 
o;sf] ;fy} sn]hf]sf] /+u kl/jt{g eO{  kx]+nf] ;'Gtnf /+usf] eO{ sfd ug{ 5f8\5 / /ut ;d]tsf] sdL 
eO{ df5f dg]{ u5{ .

@=!=# ldg/N; (Minerals)
xf8 (skeleton) tyf sTnfsf] lgdf{0f, df5fsf] z/L/ tyf aflx/L jftfj/0fdf kfgLsf] dfqf ;+t'ng ug{ 
(osmoregulation) tyf vfPsf] s'/f kRg] / kf}li6s kbfy{df ablng] k|s[of -metabolism) df ldg/N;sf] 
d'Vo e"ldsf /xG5 . sfg]kqsf] ;xfotfn] cfxf/f dfkm{t df5fn] ;f]em} ldg/n -minerals) u|x0f 
-absorb/grasp_ ub{5g\ . df5fsf] cfxf/fdf ldg/n -minerals) sf] cfjZostf s]xL tTjx? -elements_ 
af6 k'/f ul/G5 h:t} Calcium, Zinc, Manganese, Cobalt, Selenium, Iodine tyf Fluorine cflb .  
df5fsf] cfxf/fdf minerals x?sf] sdL ePdf lgDg nIf0fx? b]vf kb{5g\ -tflnsf @_ M 

tflnsf @=  ldg/nx?sf] sdLaf6 df5fdf b]vf kg]{ nIf0f 

ldg/nx? ldg/nsf] sdLaf6 df5fdf b]vf kg]{ nIf0f
SoflN;od (Calcium) cfxf/f v'jfP cg';f/ df5fsf] a[l4 gx'g'

km]f:km/; (Phosphorus inorganic) xf8 /fd|f] ;+u ga9\g', xf8 af+lug'

DofUg]l;od (Magnesium) vfgf k|lt c?rL, a[l4df sdL
sk/ (Copper) a[l4df sdL
DoflUgh (Manganese) xf8 /fd|f] ;+u ga9\g', xf8 af+lug', a[l4df sdL x'g'

lh+s (Zinc) cfFvfsf] gfgLdf 3fp x'g', ;]tf]kgf x'g, cfFvf lau|g'
cfO{/g (Iron) /utsf] sdL x'g'

@=!=$ Pldgf] Pl;8 tyf k|f]l6g (Amino acids and proteins)
cfjZos Pldgf] Pl;8 pko'St dfqfdf cfxf/fdf ;dfj]z gePdf df5fsf] j[l4df k|lts'n c;/ k5{ 
/ bfgfsf] k|efjsfl/tf  klg 36\b5 . Pldgf] Pl;8 dWo] df5fsf] cfxf/fdf l6«K6f]ˆm]g -Tryptophen_ 
sf] sdL ePdf s/Ësf] x8\8L af+lug] -curvature spine_ :sf]lnof]l;; -scoliosis) /f]uaf6 u|l;t x'g 
;Sb5g\ .
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@=!=%= Pkm\nf6f]S;Lsf]l;; -Aflatoxicosis)
e08f/0fdf ;d:of x'Fbf P:k/lhn; k\mn]j; -Aspergillus flavus) gfdsf] An' u|Lg df]N8 -blue green 

mould) ;fwf/0ftof t]nxg kbfy{df ljsf; x'g] ub{5 / ;f] 9';Lo'St t]nxg kbfy{ bfgfdf k|of]u 
ul/Pdf df5fdf sn]hf]sf] sf]lzsfx? db{5g\ / /ut hd]sf] h:tf] nIf0f b]vf kb{5 .

@=@ jftfj/0fLo /f]ux? (Environmental diseases)
6«fp6 df5f kflng] jftfj/0f kl/jt{gsf] sf/0f df5fn] b]vfpg] c:jfefljs Jojxf/ (abnormal 
behavior) nfO{ o; ju{df /fVg ;lsG5 . jftfj/0fLo kl/jt{gaf6 6«fp6 df5fdf nfUg] s]xL c;+qmldt 
c;/x?  o; k|sf/ 5g\ M

@=@=! clS;hg

6«fp6 df5f au]sf] kfgLdf kflng] ePsf]n] clS;hgsf] sdL x'g] ;+efjgf sd} x'G5 tfklg 6«fp6 kfNbf 
k|of]u x'g] bfgf, cf}ifwL, cflbn] kfgLsf] c? u'0f h:tf] sfj{g 8fO{cS;fO{8, kLPr cflbsf] c;+t'ng eO{ 
clS;hgsf] sdLsf] ;+efjgfnfO{ gsfg{ ;lsb}g . To;}n] To; tkm{ ;r]t x'g' cfjZos 5 . pbfx/0fsf] 
nflu kf]6fl;od k/d]Ug]6 cflbsf] k|of]un] clS;hgsf] dfqfdf t'?Gt gsf/fTds c;/ ug{ ;S5 . 

@=@=@ kLPr (Alkalosis and Acidiosis) 

kLPrsf] dfqf cfjZostf eGbf w]/} a9L jf 36L ePdf sfg]kq v}/f], 5fnf ;'lGgPsf] / b"w] /+usf] x'G5 . 
of] ;d:of w]/} lbg;Dd /x]df df5f crfgs dg{ yfNb5 . ljleGg lsl;dsf cf}ifwLx? kfgLdf k|of]u 
ubf{ kLPr 36L a9L x'g] ;Defjgf x'g] ub{5 . kLPr sf] dfqf ;+t'ng ug{ lkm8ls/L (Allum) jf r"g 
cflbsf] k|of]u ug{ ;lsG5 . 

@=@=# /;fogsf] k|of]u -Chemical)
ljleGg lsl;dsf cf};wLx? pkrf/sf] nflu k|of]u ubf{ cf};wLsf] sd;n u'0f, unt dfqf jf unt 
k|of]u lalwn] df5f crfgs dg{ ;S5 . t;y{ l;kmfl/z cg';f/ dfq cf};wL k|of]u ug'{ kb{5 .

@=@=$ gfO{6«fO{6 (Nitrite)
6«fp6 ;fwf/0ftof 6+sL jf l;d]G6 l;:6g{x?df kflng] rng 5 . o:tf kflnPsf 7fpFdf lgoldt 
;/;kmfO{sf] sdLn] kL+wdf bfgf tyf cGo a:t' hDdf eO{ kfgLdf gfO{6«fO{6sf] dfqf a9\g hfG5 . o;/L 
a9L gfO6«fO{6 ePsf] kfgL df5fn] ln+bf gfO{6«fO{6 df5fsf] /utdf hDdf eO{ Hemoglobin sd x'g 
hfG5, df5fn] vfgf ?rfpFb}g / df5f :j:y b]lvPtfklg dg{ yfNb5 . 

@=@=% Plgldof (Anemia)
ljleGg kf]if0fo'Qm tTjsf] sdLn] df5fdf /utsf] sdL ePdf ;f] /utn] k|ofKt dfqfdf clS;hg k|jfx ug{ 
;Sb}g . kmn:j?k df5 ;':t x'g], vfgf g?rfpg], sfg]kq uf9f /ftf]  x'g'sf] ;fy} k|efljt df5f dg{ yfNb5 .

@=# j+zfg'ut /f]ux? (Genetic disease)
w]/} h;f] ;+qmds /f]ux? vf;u/L efO{/;af6 x'g] /f]ux? efjL ;Gtltdf ;g]{ ub{5 . /f]u nfu]sf] df5f 
gi6 ug'{ / vf]ksf] k|of]u /f]syfdsf] /fd|f] pkfo x'G5 .
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c;+qmldt /f]usf] /f]syfdsf pkfox?

;+qmds /f]ux? ;+qmldt df5faf6 :j:y df5fdf ;g]{ ub{5 . t/ c;+qmldt /f]ux? Pp6f df5faf6 
csf]{ df5fdf ;b}{g . c;+qmldt /f]ux? d'Votof Joj:yfkgsf] q'6Ln] x'g] u/]sf]n] kfgLsf] u'0f:t/df 
;'wf/, ;+t'lnt / k|ofKt cfxf/f, plrt 3gTj, ;dodf /f]usf] klxrfg / cf}ifwL k|of]u cflbn] c;+qmldt 
/f]ux? /f]Sg ;lsG5 .  

:j:y 6«fp6 df5f kfngsf cfwf/e"t lgodx?

•	 dT:o kfngdf df5fsf] :jf:y ;+jw{g / /f]usf] /f]syfdsf nflu lgDg pkfo ckgfpg' kb{5 
•	 	6«fp6 kfngdf oy]i6 kfgLsf] dfqf / /];j] ;/;kmfO{sf] ljz]if dxTj /xG5 . 
•	 	/];j]df x/]s lbg df5fsf] lb;f y'lk|g] / lb;fsf] sf/0fn] Pdf]lgof a9]/ df5fsf] d[To' x'g] jf 

/f]u nfUg] x'Fbf x]/s lbg ljxfg lb;f aufP/ dfq cfxf/f v'jfpg' kb{5 .
•	 	/];j] kf]v/Ldf ! ln6/÷;]s]08÷%)–&% uf]6f e'/fsf] cg'kftdf kfgL cfk"lt{ ug'{ kb{5 .
•	 	k|To]s dlxgf 6«fp6sf] a[l4 b/ hfFr u/L df}Hbft 6«fp6sf] jhgsf] cg'kft cg';f/ bfgfsf] 

dfqf lgwf{/0f ug'{ kb{5 .
•	 	ljleGg pd]/ ;d"xsf df5f h:t} lzz' tyf jo:s df5fx? 5'6\ofO{ /fVg' kb{5 . 
•	 	;fO{h 5'6\ofpFbf -u|]l8Ë ubf{_ df5fdf x'g ;Sg] tgfjnfO{ sd ug{ @$ 306f cl3af6 

lgoldt lbg] cfxf/f /f]Sg' kb{5 / o; lbg bfgf glbP klg x'G5 . 
•	 	df5fsf] d[To'b/sf] /]s8{ Jojl:yt /fVg' kb{5 .
•	 	kf]ifs tTjn] o'Qm u'0f:t/Lo bfgfsf] ;xL dfqfdf k|of]u ug'{ kb{5 .
•	 	kfgLsf] u'0f:t/ sfod /fVg xKtfdf Ps k6s clgjfo{ ?kn] /];j] ;kmf ug'{ kb{5 .
•	 	df5fnfO{ cfjZos k/]df dfq rnfpg] jf hfn tfGg] sfd ug'{ kb{5 .
•	 	pkrf/sf] plrt /]s8{ /fVg' kb{5 .
•	 	6«fp6 df5fsf] :jf:y ;DjGwL s'g} ;d:of cfO{ k/]df t'?Gt} dT:o k|fljlws;+u ;Dks{ /fVg' 

kb{5 .
•	 	s'g} klg /;fogsf] k|of]u u/L df5fsf] cf}ifwL ug'{ k/]df ;DalGwt k|ljlwssf] lgb]{zg jf 

pkl:yltdf jf k"0f{ 1fg lnP/ dfq ug'{ kb{5 . 

6«fp6 df5f kfngdf Wofg lbg' kg]{ s]xL s'/fx? -cfrf/ ;+lxtf_

!=	 6«fp6 df5f kfng cfly{s b[li6n] kmfO{bfhgs ePtf klg o;sf] jftfj/0fLo / ;fdflhs kIfnfO{ 
Toltg} dxTj lbg' h?/L x'G5 . 6«fp6 kmfd{df kfgLsf] cTolws k|of]u x'g] x'gfn] k|of]u ePsf] kfgLn] 
jflx/L jftfj/0fdf k|b"if0f x'g ;Sb5 . 6«fp6 k"0f{?kn] k|f]l6go'Qm bfgfdf lge{/ x'g] x'gfn] bfgf g} 
k|b"if0fsf] d'Vo sf/0fsf] ?kdf /x]sf] x'G5 . o;df x'g] ljleGg lsl;dsf kf]ifs tTjx? (nutrient, 
organic matter / suspended solid) x?n] 6«fp6 kflnPsf] kmd{af6 jflx/ lg:s]sf] kfgLdf k|b"if0f 
ub{5 . oL tTjx? kfgLdf g} ldl;Psf] / clt ;"Id ePsf]n] o;nfO{ 5'6\ofpg klg ufx|f] x'G5 . 
bfgfsf] nflu k|of]u x'g] df5fsf] l;b|f km:kmf]/;sf] k|b"if0fsf] d'Vo ;|f]t xf] . t;y{ oL kfgLsf 
lgsf;x? 6«fp6 kmfd{af6 aflx/ k7fpFbf :jR5 kf/L jf pkrf/ u/L Go"gtd h}ljs clS;hg  dfu 
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-Biological Oxygen Demand) sf] dfqf lgwf{/0f u/]/ dfq aflx/ k7fpg' kb{5 .

@=	 6«fp6sf k'mn, e'/f jf 7"nf ;fO{hsf df5f Ps 7fpFaf6 csf]{ 7fpFdf ;fbf{ /f]u nfu] gnfu]sf] yfxf 
kfpg] Joj:yf -certification) ug'{ kb{5 .

#=	 6«fp6 ljb]zL hftsf] df5f ePsf]n] :yfgLo k|fs[lts hnfzodf k:g jf cltqmd0f gx'g] Joj:yf 
ldnfO{ h}ljs ljljwtf ;+/If0fdf ;d]t Wofg lbO{ 6«fp6 df5f kfng ug'{ cfjZos x'G5 . 

$=	 c? df5fsf] eGbf 6«fp6 df5fnfO{ kfgLsf] dfqf a9L / lgoldt ?kn] cfjZos kg]{ x'gfn] 6«fp6 kmfd{sf] 
7fpF 5gf]6 ug'{eGbf klxnf o;sf] ;fdflhs tyf kof{j/0fLo k[i7e"ld cWoog Pj+ :yfgLo :t/df  
;dGjo u/]/  dfq lgdf{0f sfo{ ug'{  kb{5 . o;f] ubf{ ljjfbaf6 arL xfgLaf6 hf]ufpg ;lsG5 . 

%=	 6«fp6 df5f ahf/df k7fpFbf u'0f:t/ eP gePsf] k|dfl0ft u/fpg] Joj:yf x'g' kb{5 . 

^=	 s'g} klg cf}ifwL jf lj;+qmldt tTj k|of]u ubf{ To;sf] gsf/fTds k|efjsf] cjlw -withdrawl 
period) ;lsP kl5 dfq df5f ahf/df  k7fpg' kb{5 .
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6«fp6 df5f kfngdf v]/hfg] kbfy{sf] Joj:yfkg
;'/]z s'df/ jfUn]*

e"ldsf

ljsf;zLn d'n'sx?df cfly{s a[lOsf] nflu dT:o kfng Ps dxTjk"0f{ ;fwgsf] ?kdf :yflkt xF'b} 
uPsf] 5 . dT:o kfngn] u|fld0f If]qx?df /f]huf/L, pBdlzntf tyf cfo cfh{gsf cj;/x? ;[hgf 
u/]sf] 5 . tyflk dT:o kfngaf6 jftfj/0fdf kg]{ gsf/fTds c;/x? Go"lgs/0f ug{, df5f pTkfbgsf 
tl/sf (production method) / pTkfbg k|s[ofsf] (production process) jftfj/0fLo k|efjx?jf/] 
Wofg lbg cToGt h?/L x'G5 . k|fs[lts hnfzox?df df5f kflng] kf]v/Lsf] k|b"lift (effluents) 
kfgLsf] lgsf; d'Vo jftfj/0fLo u'gf;f] ePsf] kfO{G5 . kfgL alu/xg] k4tL, h:t} /];j], 6}s+af6 7f]; 
kbfy{ / kf]ifs tTjsf] k|r'/tf ;lxtsf] k|b"lift kfgL jftfj/0fdf lg:sf;g x'G5 . o;/L s'g} pkrf/ 
gu/L lg:sfl;t ul/Psf] kfgLn] k|fs[lts hnfzo h:t]} gbL, vf]nfdf u+le/ gsf/fTds c;/ kfb{5 .   
g]kfndf 6«fp6 df5fsf] pTkfbg nueu cGo kz'hGo df;' pTkfbgsf] t'ngfdf gu0o 5 . tyflk 6«fp6 
df5f v]tL a9\g] qmd;+u} pTkfbg a9fpg bfgf (feed) sf] k|of]u klg qmdzM a9\bf] 5 . km:6fpFb} uPsf] 
6«fp6 df5f v]tL / l;ldt kfgLsf ;|f]tx?nfO{ dWogh/ /fVb}, of] df5f v]tLdf ul/g] s[ofsnfkx?, 
hnLo ;|f]tx?sf] u'0fx? ;+/If0f / ;'wf/ ug]{ tkm{ jftfj/0f d}qL x'g' cfjZos 5 . jftfj/0f d}qL / 
bLuf]?kdf df5f v]tL ug]{ cEof;x? k|ltsf] a9bf] ;r]tgfsf] kmn:j?k Jofj;flos df5f kmfd{x?af6 
lg:sf;g x'g] k|b"if0fo'St kfgLsf] Joj:yfkg / k|efjsf/L bfgf Joj:yfkgsf dfWodaf6  jftfj/0f 
;'/Iffsf pkfox? cjnDag ug{ s[ifsx?n] ljif]z Wofg lbg'kg]{ x'G5 .

v]/ hfg] kbfy{sf] ;|f]t / Joj:yfkgsf] p2]Zo

kfgL lg/Gt/ cfpg] / hfg] /];j]df w]/} k|hfltsf df5f kfNg ;lsg] ePtf klg g]kfndf d'Vo ?kn] 6«fp6 df5f 
kfNg] ul/Psf] 5 -lrq !_. ;fwf/0ftof %–@) dL nfdf], !=%–@ dL rf}8f /  !–!=@% dL= ulx/f] /];j]x? s[ifs:t/df 

lgdf{0f ePsf] kfO{G5 . 6«fp6 kflng] /];j]df kfgLsf] ;|f]tx? 
e"–ule{t d"n, gfnf / vf]nfx? x'g\ . /];j]df 6«fp6sf e'/f 
jf 7"nf] df5f ;3g ;+Vofdf pRr k|f]l6g ePsf] k]n]6 bfgf 
lbgdf #-$ k6s ;Dd lbP/ kflnG5 . /];j]df kfgL lg/Gt/ 
jlu/xg] x'Fbf df5fn] gvfPsf] bfgf, lb;f (faeccs) / lg;[t 
kbfy{ (metabolites) lgsf;sf] kfgL ;+u} jflx/ lg:sg] 
ub{5 . tyflk v]/ uPsf] 7f]; kbfy{ (solid waste materials) 
sf] s]xL efu lg/Gt/ ?kdf /];j]sf] kL+wdf hDg] ub{5 . 
/];j] ;kmf ug]{ qmddf, kL+wdf hd]sf] 7f]; kbfy{x? kfgLdf 
t}/g hfG5 / lgsf;sf] dfWodaf6 jflx/ lg:sG5 . /];j]sf] 

kL+wdf lyu|g hfg] / ;kmfO{sf] qmddf kfgLdf ldl;O{ lgisfl;t x'g] 7f]; kbfy{sf] dfqf ;fdfGo cj:yf eGbf a9L 
x'G5 . /];j]af6 aflx/ lg:sg] k|b"lift kfgL k'gM k|fs[lts gfnf jf vf]nf, gbLdf uP/ ldl;Psf] x'G5 . 

lrq !== /];j] kf]v/L

*al/i7 a}1flgs, dT:o cg';Gwfg dxfzfvf
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/];j]df df5f ;3g ?kdf kflng] x'Fbf /f]uAofwL klg a9L nfUg] ;+efjgf x'G5 . /f]u pkrf/sf] nflu 
ljleGg k|sf/sf cf};wL, /;fog / of}lusx?sf] k|of]u clgjfo{ x'G5 . 6«fp6 df5fsf] lb;f / k|of]u 
gePsf] bfgf s]xL ux|f}+ x'g] x'Fbf kfgLaf6 cnu ug{ ;lsPtf klg o;sf] w]/} c+z / pkrf/sf] qmddf 
k|of]u ul/Psf /;fogx? kfgLdf 3f]lnO{ lgisfl;t x'G5g\ . o;/L /];j]af6 lgisfl;t k|b"lift kbfy{x? 
gfnf, gbLdf ldl;g u} k|fs[lts hnfzosf] kfl/l:yltsLo k|0ffnL (ecosystem) nfO{ k|efljt kfb{5 . 
/];j] leq k:g] / aflx/ lg:sg] kfgLsf] u'0f:t/df pNn]Vo leGgtf /x]sf] kfO{G5 -lrq @ / #_ . 
/];j] leq ;[lht x'g] o; k|sf/sf] k|b"if0fn] 6«fp6 df5fsf] afFRg], x's{g] / k|hgg\\ ug]{ Ifdtfdf ;d]t 
gsf/fTds k|efj kfb{5 .

lrq @= /];j]sf] ;\f]t / lg:sg] kfgLsf] tfks|d, clS;hg / kL Pr dfgsf] leGgtf

sltko b]zx?n] 6«fp6 df5f nufot ;3g ?kdf df5f v]tL ul/g] k|0ffnLaf6 lg:sg] k|b"lift kbfy{ 
-7f]; / 3'nglzn kbfy{_ sf] Joj:yfkg / pkrf/;DaGwL cfrf/ ;+lxtf lgdf{0f / To;sf] kfngf ;d]t 
u/]sf 5g\ . g]kfndf 6«fp6 df5f kfng lj:tf/ x'g] qmddf /x]sf] x'Fbf 6«fp6 kfng k|0ffnLaf6 lg;[t x'g] 
/ v]/ hfg]  7f]; kbfy{ (solid waste) sf] ;d'lrt Joj:yfkg ul/g' ckl/xfo{ x'g hfG5 . /];j]af6 jflx/ 
lg:sg] kfgLdf oL kbfy{x?sf] (effluents) kl/df0f jx'cfoflds sf/s tTjx?df lge{/ /xG5 . oL 
kbfy{af6 jftfj/0fdf kg]{ gsf/fTds k|efjx?sf] Go"lgs/0f /];j]af6 jflx/ lg:sg] kfgLsf] ef}lts jf 
h}ljs pkrf/ ;lxtsf] ;'wfl/Psf] kmfd{ Joj:yfkgaf6 ug{ ;lsG5 .  jftfj/0fLo b[li6sf]0fn] v]/hfg] 
kbfy{x?sf] Joj:yfkgsf lgDg p2]Zox? /x]sf 5g\ M

•	 hnLo kfl/l:yts (aquatic ecosystem) / l;d;f/ If]qsf] cj:yf ;+/If0f / clea[l4sf] nflu
•	 hnLo ;|f]tsf] lbuf] pkof]unfO{ a9fjf lbg
•	 v]/hfg] kbfy{sf] axfj sd / s]xL laiffQm kbfy{sf] lg:sf;g aGb u/L hnLo jftfj/0fnfO{ 

;+/If0f ug{
•	 e"ldut hn (ground water) sf] k|b"if0f 36fpg] ;'lglZrttfsf] nflu
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6«fp6 df5f kfngaf6 lg:sg] v]/hfg] kbfy{ d'Vo ?kdf lgDg k|sf/sf x'G5g\ M

•	 rkfrko k|lqmofsf] pk–pTkfbg (metabolic waste)
•	 v]/ uPsf] bfgf
•	 /;folgs (chemical)
•	 hLjf0f' ;+qmldt (Pathogenic) 
•	 kfgLsf] d'xfgaf6 cfpg] 7f]; kbfy{
•	 JofS6]l/of tyf n]psf] a[l4

ld
=u
|f= 

/ n
L=

lrq #= /];j]sf] ;|f]t / lg:sg] kfgLdf ljleGg kf]ifs tTjx?sf] leGgtf

6«fp6 df5f kfgL alu/xg] k|0ffnL (flow through system) df ;3g ?kdf kflng] x'Fbf  v]/hfg] kbfy{ 
(waste) sf] :j?k / dfqf Joj:yfkgsf] bIftf;+u uFfl;Psf] x'G5 . oL v]/ hfg] kbfy{sf] ;|f]t ljGb'df 
(point source) df pkrf/ ug'{nfO{ 6«fp6 df5f kfngsf] nufgLsf] d'Vo zt{sf] ?kdf lnO{G5 . 6«fp6 
df5f / ;3g?kdf kflng] cGo df5fkfng k|0ffnLdf v]/ hfg] kbfy{sf] Joj:yfkg / pkrf/df nfUg] 
vr{ Joj;flos df5fkfngsf] bLuf]kgsf] nflu s'n nfut leq ;dflji6 x'g' kb{5 . 

v]/ hfg] kbfy{sf] pTkfbg sd ug{ bfgf Joj:yfkg
;3g dT:o kfng k|0ffnLdf v]/ hfg] kbfy{sf] d'Vo efu bfgf;+u ;+alGwt /x]sf] x'G5 . v]/ hfg] 
kbfy{sf} kl/df0fnfO{ df5fn] gvfPsf], krfpg g;s]sf] bfgfsf] cjz]if / df5fsf] lb;f (faeces) 
sf] ef}lts /f;olgs ;+/rgf / kl/df0fn] lgwf{/0f ub{5 . 6«fp6 df5fsf] bfgfdf k|of]u ul/g] sRrf 
kbfy{sf] lsl;d / u'0f:t/n] v]/ hfg] kbfy{ (wastes) sf] dfqfnfO{ k|efljt ub{5 . sd dfqfdf kmfO{6]6 
(phytate) ePsf] sRrf kbfy{ 6«fp6sf] bfgfdf ;dfa]z u/fpFbf df5fn] sd km:kmf]/; lg;[t ub{5 . 
jg:klt k|f]l6gdf /x]sf] km:kmf]/;sf] w]/} c+z 6«fp6 df5fn] krfpg ;Sb}g . To;sf/0f sRrf kbfy{sf] 
;xL 5gf}6 / ltgLx?sf] bfgf lgdf{0fdf cg'kft,  bfgf pTkfbg k|ljlw / bfgf pkof]usf cEof;n] df5f 
kfng k|0ffnLdf v]/ hfg] kbfy{sf] u'0f / dfqfnfO{ lgwf{/0f ub{5 .
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df5fnfO{ pknJw u/fO{Psf] ;Dk"0f{{ bfgf pkef]u gePsf] cj:yfdf / df5fn] lj;h{g ug]{ kbfy{x?n] 
kfgLdf kf]if0f k|b"if0f (nutrient pollution) pTkGg ug]{ u5{g . df5fnfO{ cfjZos k/]sf] a]nfdf ;xL 
dfqfdf bfgf lbP/ v]/ hfg] bfgfsf] kl/df0fnfO{ 36fpg ;lsG5 -bfgf Joj:yfkg x]g'{xf]nf_ . 6«fp6sf] 
bfgfdf pRr krgLo Ifdtf (Digestibility) ePsf sRrf kbfy{sf] k|of]uaf6 df;' / bfgfsf] cg'kft 
(FCR) sd ug{ ;lsG5 eg] df5fsf] lji6f (faeces) sf] ef}lts  :yfloTj (Physical stability) a9fpg 
;lsG5 h;n] oL kbfy{sf] lyu|ofgdf d2t k'¥ofpF5 . To;sf/0f bfgf lgdf{0f (feed formulation) 
/ o;sf] ;d'lrt k|of]udf ljz]if Wofg lbg' kg]{ x'G5M

•	 6«fp6nfO{ cfjZos kg]{ b}lgs bfgfsf] dfqfnfO{ k"/} dfqfdf df5fn] vfg  ;Sg] u/L k6s k6s 
(split feeding) lbg' kb{5 . t/ bfgfsf] b}lgs dfqf ! s]=hL= bfgfsf] nflu 0=@ s]=hL= 
clS;hg rflxG5 eGg] ;DaGwsf] cfwf/df lgwf{/0f ug'{ kb{5 . 

•	 /];j]df 6«fp6 kfngsf] nflu kfgLdf 3'lnt clS;hgsf] dfqf % ld=u|f=. ln= eGbf sd x'g' x'b}g . 
olb /];j] sf] k|j]zåf/df kfgLdf ( ld=u|f=. ln= clS;hg 5 eg], s]jn $ ld=u|f=. ln= clS;hg 
-( ld=u|f=. ln= k|j]zdf - % ld=u|f=. ln= lgsf;df_ df5fnfO{ pknJw x'G5 . /];j]df clS;hgsf] 
cfwf/df b}lgs bfgfsf] dfqf lgDgfg';f/ lgwf{/0f ug{ ;lsG5M
kfgLsf] k|j]z -dL# / ldg6_ = k|j]z -u|f=/ ldg]6_ x 0=003785
kfgLsf] k|j]z -dL3 / ldg^_ = k|j]z -lkm^2 / ;]s])*_ x 1=7
bfgfsf] tf}n -kfp)* / lbg_ = k|j]z -ld3 / ldg]^_ x 1=7 -u|f=/ ld3 k|j]z df clS;hg - 
5 u|fd / dL=3_ x 1440 dL= / lbg x 0=001 u|f= / s]=hL= x 5 s]=hL= bfgf / s]=hL= 
clS;hg x 2=205 kfp)* / s]=hL=

•	 cw{ lr:ofg (semi-moist) jf ;"Svf bfgf (dry) k|of]u ug'{ k5{ .
•	 df5fn] bfgf pkof]u ug]{ cjlw;Dd bfgfsf] :yfloTj (feed stability) x'g' kb{5 .
•	 pRr krgLo Ifdtf (high digestibility) ePdf bfgf ;fdlu|x?sf] k|of]u ug'{ k5{ h;n] ubf{ 

df5fsf] la;{hg (excrete) ug]{ kbfy{df gfO66«f]hg h:tf kf]if0f tTj sd dfqfdf lg:sf;g x'G5 . 
sd molecular weight ePsf sfjf]{xfO{8]6 kbfy{sf] krgLo Ifdtf (digestibility) 6«fp6 / ;fNdf]g 
df5fdf pRr x'G5 .

•	 6«fp6sf nflu w]/} zlQm ePsf bfgf (high energy diet) n] kf]if0fsf] pkof]u a9fpF5 / kf]if0f 
lj;h{g (nutrient excretion) sd u/fpF5 .

•	 bfgfsf] 7f]; ;+/rgf (pallet integrity), pko'Qm bfgf lbg] k|0ffnL / tl/sfn] df5fdf bfgfsf] 
pkof]lutf a9fO{ kfgL k|b"if0f sd u/fpg d2t ub{5 .

/];j]af6 lg:sg] kfgLsf] pkrf/

!= 7f]; kbfy{ x6fpg] (Solid Removal)
df5f kmfd{df bfgfaf6 df5fsf] df;' aGg] k|q[mofdf v]/ hfg] (Wastes) kbfy{ pTkfbg x'g] ub{5 . 
d'Votof kfgLdf t}/g] / kfgLdf 3f]lng] kf]if0f b'O{ ?kdf /xg] ub{5 . /];j]df kflnPsf df5fnfO{ lbO{g] 
bfgfsf] nueu @%Ü c+z kfgLdf t}/g] 7f]; kbfy{sf] ?kdf /xG5 . kfgL lg/Gt/ alu/xg] /];j]af6 o; 
k|sf/sf kfgLdf t}l/g] 7f]; kbfy{ x6fpg] tl/sf cGo s[lif Joj;fo, h:t} j+u'/ kmfd{, s'v'/f kmfd{ eGbf 
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leGb} x'G5 . kfgL alu/xg] k|0ffnLaf6 v]/ hfg] kbfy{sf] dfqf sd / kfgLsf] dfqf t'ngfTds ?kdf w]/} 
a9L x'g] x'Fbf sd vr{df v]/ hfg] kbfy{ x6fpg pko'Qm tl/sfsf] 5gf]6 ug'{ kb{5 .

6«fp6 kmfd{ leq kfgLdf t}l/g] 7f]; kbfy{sf] pTkfbg lgDg sf/0fn] x'G5 M
•	 bfgfsf] u'0f:t/
•	 bfgf lbg] b/
•	 bfgf lbg] tl/sf
•	 /];j]df kfgL km]l/g] b/
•	 /];j]sf] ;+/rgf
•	 3'lnt clS;hgsf] dfqf
•	 kmfd{ Joj:yfkg / sfdbf/sf] bIftf

6«fp6 df5f ;3g / bfgfdf cfwfl/t eP/ kflng] x'Fbf o; k|0ffnLdf kfgLdf t}l/g] 7f]; kbfy{sf] dfqf 
klg a9L x'G5 . Pp6} kfgLsf] ;|f]tdf lge{/ /x]sf 7"nf 6«fp6 kmfd{ jf w]/} 6«fp6 kmfd{ af6 lg:sg] 7f]; 
kbfy{x?nfO{ gbL jf k|fs[lts hnfzodf ldl;g' eGbf cufj} x6fpg' kb{5 . 

6«fp6 kmfd{sf] kfgLdf t}l/P/ /x]sf 7f]; kbfy{ b'O{ k|sf/n] x6fpg ;lsG5 .
!= y]u|\ofpg] (sedimentation)
@= d]sflgsn lkmN6/ (mechanical filter)

6«fp6 kmfd{sf] cjl:ytL, kfgLsf] u'0f:t/, pkrf/ ljlw ckgfpFbfsf] vr{, / hldgsf] pknAwtfsf] 
cfwf/df pko'Qm pkrf/ ljlwsf] k|of]u ug'{ kb{5 .

g]kfndf le/fnf] hldgsf] ;b'kof]u u/L 6«fp6 kmfd{x? ;+rfngdf /x]sf / o:tf If]qx?df kfgLsf] 
jxfj Jojl:yt ug{ ;lsg] x'Fbf y]u|\ofpg] k|0ffnL pko'Qm x'G5 . o; k|sf/sf] k|0ffnLdf k|b"l;t kfgLaf6 
7f]; kbfy{x? 5'6\ofpg u'?Tjfsif{0f jn (gravitational force) sf] pkof]u x'G5 . 7f]; kbfy{x? lylu|g] 
b/, lylu|g] kbfy{sf] u'0f -cfsf/, 3gTj_, jlu/x]sf] k|b"lift kfgLsf] axfj b/df lge{/ /xG5 . lylu|g] 
b/ ;]= ld= k|lt ;]s]08 (cm/s) df dfkg ul/G5 . df5f kfng k|0ffnLdf ! ;]= dL ÷;]s]08 lylu|g] b/ 
pko'Qm dflgG5 . w]/} h;f] v]/ uPsf] bfgf / df5fsf] lji6f lyu|\ofpg] tl/sfåf/f 5'6\ofO{G5 . v]/ hfg] 
7f]; kbfy{ lyu||\ofgsf] cjlw / dfqf  lyu|\ofOg] If]q (Sedimentation area) sf] kfgLsf] axfj b/ (flow 
rate) df cToGt e/ kb{5 .  g]kfnsf] kxf8L If]qsf] ;Gbe{df lgDg tl/sf / ;+/rgfx? 7f]; kbfy{ lyu|\
ofpg pko'Qm x'G5g\MM

•	 ;/n ?kdf lyu|\ofpgsf] nflu 7"nf] kf]v/L jf j]l;g (Basin) sf] k|of]u
•	 ef}lts afwf (Physical barriers) ePsf jf gePsf gfnfx?
•	 /];j] ;+/rgf leq df5f /lxt If]q (Quiescent zone) sf] lgdf{0f
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!= lyu|\ofpg] kf]v/L (sedimentation pond)M o; k|sf/sf] lyu|\ofpg] tl/sfdf 7"nf] kf]v/L cfjZos 
kb{5 . kf]v/Ldf /];j]af6 lg:s]sf] k|"b'l;t kfgL sd axfj (slow speed) df k7fP/ lylu|g] ;do 
a9fO{Psf] x'G5 . ;fwf/0ftofM o; k|sf/sf] kf]v/Ldf lelqPsf] kfgL sDtLdf Ps 306f cl8g' kb{5 . 
pbfx/0fsf] nflu %)) nL=÷;]s]08 axfj ePsf] kfgL Ps  306f cl8g ! ld6/ ulx/f] / !*)) ju{ ld= 
If]qkmn ePsf] kf]v/L x'g' kb{5 . lyu|\ofpg] kf]v/L lgdf{0f ubf{ lylu|Psf] kbfy{ kf]v/Laf6 aflx/ lgsfNg] 
Joj:yf ug'{ kb{5 . kxf8L If]qdf 7"nf] kf]v/L lgdf{0f ug{ ;j} If]qdf ;+ej gx'g ;Sb5 . 

@= gfnfx? (channels):  /];j]af6 lg:sg] kfgLsf] 
wf/nfO{ kl/jt{g u/L kfgLsf] jxfj sd e} k|b"lift 
v]/hfg] kbfy{nfO{ lglZrt laGb'df ;+sng ug{ ef}lts 
cj/f]w ePsf jf gePsf gfnfx? lgdf{0f ug'{ kb{5 . 
o; k|sf/sf gfnfx? l;d]06–slGqm6 ;+/rgfsf] agfpFbf 
;kmfO{ / lyu|\ofg lgsfNg ;lhnf] x'G5 . Pp6f 6«fp6 
kmfd{df slDtdf @ j6f gfnf cfjZos kb{5 . Pp6f 
gfnfsf] ;kmfO{ / lyu|\ofg lgsfNbf csf]{ gfnfaf6 
kfgLsf] lgsf;nfO{ lg/Gt/tf lbg' kb{5 . gfnf leq 
ef}lts cj/f]w /flvPsf] cj:yfdf v]/ hfg] kbfy{sf 
s0fx?sf] axfj zlQm (Flow energy) IfL0f e} lyu|\ofg 
k|s[of rf8f]F x'G5 . 

lrq $= k|b'lift v]/ hfg] kbfy{ lyu|ofpg] 7"nf] kf]v/L

df5f kflng] /];j]sf] lgsf; eGbf cl3sf] efunfO{ 
hfnL k|]mdn] 5'6\ofO{ df5f /lxt (quiescent zone) If]q 
agfpg' kb{5 . To:tf] :yfgdf df5f gx'Fg] x'Fbf v]/ hfg] 
7f]; kbfy{ rf8}+ lylu|G5 . df5f /lxt quiescent If]qsf] 
;txdf (surface) lyu|\ofg ;+sng ;f]nL (cones) x? 
/fVbf lyu|\ofgx? /];j]af6 aflx/ lgsfNg ;lhnf] x'G5 . 
oL ;f]nLx?df eNe (valve) x'g] x'Fbf ;do ;dodf / 
rfx]sf] a]nfdf lyu|\ofg x6fpg ;lsG5 . 

lrq %= /];j]df lyu|ofg ;+sng ;f]nL ;lxtsf] df5f 
/lxt If]q 

#= /];j]df 7f]; kbfy{ ;+sng ;f]nL (Cones) ;lxtsf] df5f /lxt (quiescent zone) lgdf{0fM  6«fp6 
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$= s[lqd l;d;f/ (Constructed wetlands): s[lqd 
l;d;f/ hnLo jg:klt ;lxtsf kf]v/L / gfnfx? 
x'g\ hxfF k|fs[lts k|s[ofåf/f k|b"lift kfgL pkrf/ 
ul/G5 . lyu|\ofg x6fO{;s]kl5 kfgL pkrf/ ug]{ 
cGo ljlw eGbf s[lqd l;d;f/ sd vlr{nf] 5 . t/ 
s[lqd l;d;f/ lgdf{0f ug{ w]/} hldgsf] cfjZostf 
kb{5 . l;d;f/df x'ls{Psf hnLo jg:kltx?n] 
6«fp6 kmfd{af6 lg:sf;g ePsf] kfgLdf /x]sf] 
cuf{lgs kf]ifs tTjx?, JofS6]l/of u|x0f (absorb) 
u/L kfgLnfO{ ;kmf / k|fs[lts hnfzodf 5f]8\g 

lrq ^= /];j]df lyu|ofg ;+sng ;f]nL ;lxtsf]
df5f /lxt If]q 

pko'Qm agfpF5 . ;fy} cf}Bf]lus / s[lifhGo /f;olgs k|b'if0fx?sf] ;fGb|tf (concentration) ;d]t 
pNn]Vo ?kdf sd x'G5 . 

s[lqd l;d;f/ lgdf{0f ubf{ cfjZos kg{] cjojx?M

•	 cfotfsf/ l;d;f/sf] lgdf{0f pko'St x'G5 . l;d;f/sf] d'xfg b]lv lgsf;;Dd gfnf cfsf/sf] 
s]xL ulx/f] efu agfpg' kb{5 .

•	 l;d;f/sf] s]xL efudf ;'Id hLjf0f'sf] ;s[otfsf] nflu vlghsf] tx (mineral bed) lgdf{0f ug{'kb{5 .
•	 ;txdf df6f]sf] tx jf dNr (mulch) /fVg' kb{5 . df6f] jf dNr /flvPsf] ;txdf k|b"lift kfgL ;xg 

ug{ ;Sg] hnLo ag:ktLx? /f]Kg' kb{5 . /];j] jf kf]v/Lsf] k|b"lift kfgL l;d;f/sf] gfnf cfsf/sf] 
-vf]s|f]_ efuaf6 aufO{ Pp6f lglZrt lgsf; laGb'af6 (control point) aflx/ lgsflnG5 .

s[lqd l;d;f/sf kmfO{bfx?M 

•	 kfgL pkrf/df s'g} k|sf/sf] /;fog k|of]u x'b}g .
•	 Plss[t l;d;f/ If]q / 6«fp6 kmfd{n] jftfj/0f k|jw{gnfO{ k|ltlglwTj ub{5 .
•	 k|of{Kt hldg pknAw x'g] 7fp‘x?df v]/ hfg] a:t'x?sf] cGo pkrf/ k|0ffnLeGbf s[lqd l;d;f/sf] 

lgdf{0f sd vlr{nf] / Joj:yfkg ug{ ;/n x'G5 .
•	 s[lqd l;d;f/sf] ;+rfngdf zlStsf] (energy) k|of]u Go"g x'G5 . o;nfO{ ;+rfng ug{ hl6n 

k|ljlwsf] cfjZostf kb{}g .
•	 kfgL ;+/If0fdf ;sf/fTds k|efj kfb{5 .
•	 kfgLsf] u'0f:t/ ;'wf/ ug{'sf ;fy} l;d;f/ If]qn] h‹nL hLjhGt'sf] af;:yfg tyf :yfgLo If]qdf 

dgf]/dtf (aesthetic) k|bfg ub{5 .
•	 l;d;f/af6 lgsf; ePsf] kfgLnfO{ k'gM k|of]u ug{ ;lsG5 .
•	 h}ljs ljljwtf ;+/If0fsf] nIf k|fKtLdf ;xof]u k'¥ofpF5 .
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6«fp6 df5f ;+/If0f / k|zf]wg
gLtf k|wfg* gGblszf]/ /fo**

kl/ro

6«fp6 df5fsf] a9\bf] nf]slk|otf / dfu cg';f/ u|fxsx?nfO{ ;'ne ?kdf ;+/lIft 9+un] pknAw u/fpg 
df5f df/]kl5 plrt tl/sf ckgfP/ ;+/If0f / k|zf]wg ug{ cfjZos kb{5 . df5f d/]kl5 rfF8f] ;8\g]] 
vfBkbfy{ xf] . df5f dl/;s]kl5 o;sf] uGw / df;'sf] u'0f:t/df l56f]l56f] kl/jt{g x'G5 . vf;ul/ 
udL{ofd, 3fd w]/} nfu]sf] a]nf pRr tfksdn] ubf{ df5f l56} ;8\g hfG5 . To;}n]] vfg] df5f df/]/ 
:6f]/ ubf{ jf 9'jfgL ubf{ lglZrt tfkqmd eGbf a9\g lbg' x'Fb}g . df;'sf] kLPr la:tf/} a9\b} hfg] x'gfn] 
df5f la:tf/} Iff/Lo aGb} hfG5 / lau|G5 . ;8\g] k|lsof Psbd l56f] l56f] eO{ kLPr &=^ k'U5 hals 
tfhf df5fsf] kLPr ^=$ dfq x'G5 . o;}n] df5f dfl/;s]kl5 ;se/ l56f] ;+/If0f / k|zf]wg ug'{ kb{5 . 

df5fdf kfO{g] kf]ifs tTjx?sf] sf/0fn] ubf{ kf}li6s vfB kbfy{sf] ?kdf df5fsf] 7"nf] dxTj /x]sf] 5 . 
of] ;lhn};+u krfpg ;lsG5 / o;df pRr u'0f:t/Lo k|f]l6g, ldg/n, le6fldg tyf dfgj z/L/nfO{ 
cTofjZos lrNnf] kbfy{ -cf]d]uf # kmof6\6L Pl;8_  kfO{G5 . o;df Pldgf]  Pl;8x? klg ;+Gt'lnt 
?kdf kfO{G5 . hLljt cj:yfdf df5fdf aflx/L xfgLsf/s tTjx?;+u n8\g] Ifdtf x'G5 t/ d/]kl5 tL 
;a} tTjx? lg:s[o x'g] x'gfn] d/]sf] df5fdf ;"Id hLjf0f'x?sf] clts|d0f Psbd l56} x'gyfN5 . df5f 
dl/;s]kl5 k|f]l6ghGo kbfy{x? cdf]lgof, sfa{g8fO{cS;fO{8 / cldgf] Pl;8x?df 6'ls|G5 / s'lxPsf] 
df5faf6 xfO{8«f]hg ;NkmfO{8 / O{G8f]n h:tf xflgsf/s Uof;x? lgl:sg] x'gfn] gld7f] u+w k}bf x'G5 . 

df5f ;8g] cj:yf

df5f df/]sf] tl/sf, df5fsf] ;fO{h, ;/;kmfO{, tfks|d, df5f dfl/;s]kl5 Xof08lnË, k|zf]wg / 
e08f/0fsf] cj:yfn] df5f ;8g] k|j[mofsf] rf8f] jf l9nf]kgfnfO{ lgwf{/0f ub{5 .

df5f df/]sf] tl/sf M df5f Ps} rf]6df dfg'{ kb{5 . w]/} rf]6 nufO{ lgs}a]/ 56\k6fO{ df/]sf] df5fdf 
h}ljs /;folgs (biochemical change) kl/at{g eO{ df;'sf] u'0f:t/df Åf; cfp+b5 .

df5fsf] ;fO{hM 7"nf] ;fO{hsf] df5fsf] t'ngfdf ;fgf] ;fO{hsf] df5f slnnf] (tender) x'g] x'gfn] rfF8f]  
;8\5 .

tfks|dM pRr tfks|ddf df5f rf+8f]] lau|G5 . 

;/;kmfO{ (Hygiene) M df5f dfg]{ Aoltm, df5f dfg]{ hfn, df5f /fVg] af]/f, Knf;l6ssf] emf]nf jf cGo ;fdfu|Lx?, 
df5f 9'jfgL ug]{ ;fwg O{Toflbaf6 klg ;+s|d0f x'g] ;+efjgf ePsf]n] tL ;a}sf] ;/;kmfO cToGt dxTjk"0f{ 5 . 

df5f dfl/;s]kl5 Xof08lnË M df5f ;dft]/ NofPkl5 df5f las|L ug]{ sIf jf v'nf 7fpFdf 
Tolts} v'nf?kdf a/kmsf] k|of]u gul/ df5f las|L ubf{ klg ;"Id hLjf0f'x?sf] clts|d0f  rfF8f] 
x'gyfN5 / kmn:j?k df5f rf8f] lau|G5 .

;+/If0f / k|zf]wg M 5f]6f] cjlw;Dd df5fsf] u'0f:t/ sfod /fVg df5f dfg]{ lalQs} /]k|mLh]/]6/df df5f 

*al/i7 j}1flgs, dT:o cg';GWffg dxfzfvf, uf]bfj/L 
**al/i7 k|fljlws clws[t, dT:o cg';GWffg dxfzfvf, uf]bfj/L 
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;+/If0f ul/xfNg' kb{5 / nfdf] cjlwsf] nflu u'0f:t/ sfod /fVg df5f pko'tm tl/sf ckgfP/ k|zf]wg 
ug'{kb{5 .

df5f tLg k|sf/n] ;8\5 M c6f]nfO{l;; (Autolysis), AofS6]l/on (Bacterial) / clS;8];g (Oxidation) . 
hLljt cj:yfdf df5f ;"Id hLjf0f' (Bacteria) /lxt x'G5g\ . t/ df5f dg]{ lalQs} df5fsf] z/L/sf] 
;tx, uLn / cfGb|fdf /x]sf AofS6]l/ofx?n] df;'df cfs|d0f u/]/ ;8fpg ;'? ub{5 . df5f d/] klg 
O{GhfO{dn] cfkm\gf] sfd ul/ g} /xG5 / df5fsf] df;'nfO{ g} 6'qmfpg yfN5 . o; k|ls|ofnfO{ c6f]nfO{l;; 
elgG5 . c6f]nfO{l;;n] 6'qm|fPsf] df;'nfO{ km]/L ;'Id hLjf0f'x?n] cfs|d0f ub{5 . xfjfdf ePsf] 
cS;Lhgn] df5fsf] af];f] ;+u ldn]/ ØfG;L8 (rancid_ u+3 k}bf x'G5 . 

df5f ;+/If0f

df5f ;+/If0f ug]{ w]/} k|ljlwx? 5g\ h:t}, 3fddf ;'sfpg], cfuf]df ;'sfpg], a/km, 8Lkkm|Lh, zLt e08f/df 
/fVg] cflb . g]kfndf df5f k|zf]wg ug]{{ s'g} pBf]u jf df5f ;+/If0f ug]{ sf]N8 :6f]/ -lzt e08f/_ k|foM 
rngdf cfPsf] kfO{b}g . tfhf df5f ahf/;Dd n}hfg a/kmdf /fv]/ 9'jfgL ul/G5 . a/km pBf]u klg vfln 
7"nf zx/x?df dfq pknAw 5g\ . To;}u/L 7"nf zx/x?df dfq 8Lkk|mLhdf df5f /fv]/ ;+/If0f ug]{ ul/G5 . 
h'g;'s} tl/sf ckgfP/ df5f ;+/If0f tyf k|zf]wg ug]{ ePtfklg k'jf{wf/sf] ?kdf lgDg t}of/Lx? ug'{kb{5 . 

u|]l8Ë tyf df5f ;kmf ug]{

;fO{h cg';f/ df5f cnu ug]{ . df5fsf] tfhfkg / zf/Ll/s rf]6k6s cg';f/ klg df5f 5'6\6} /fVg] . 
df5fsf] 5fnfdf x'g] Do"s; -lrKnf] kbfy{_ kvfNg] . ;"Id hLjf0f'x?sf] a[l4sf] nflu Do"s;n] cg'sn 
jftfj/0f k}bf ug]{ x'gfn] df5f /fd|f];+u kvfNg' kb{5 . df5f ;kmf u/L;s]kl5 klg s]lx dfqfdf Do's; 
afF+ls /xg] x'gfn] :df]lsË u/]sf] df5fdf kx]+nf—v}/f] bfux? b]vf kb{5g\ .

sTnf v's{g]{

sTnf v's{gsf] nflu lgs} kl/>d kb{5 . sltko ljb]zL d'nsx?df d]l;g k|of]u u/]/ sTnf v's{g] 
ul/G5 . t/ g]kfndf To:tf] k|ljlwsf] ljsfz e};s]sf] 5}g . sTnf v's{gsf] nflu ;'ljwf cg';f/ x+l;of, 
r'n];L cyjf rSs' k|of]u ul/G5 . df5f /fd|f];+u kvfln;s]kl5 sTnf v's{g' kb{5 . sTnf lgsfNgsf] 
nflu rSs' df5fsf] k'R5/lt/af6 z'? u/]/ 6fpsf]lt/ nUg'kb{5 . 

kfgLn] kvfNg]

Dff5fdf hDdf ePsf ;"Id hLjf0f'x? x6fpg df5fnfO{ kfgLn] /fd|f];+u kvfNg' kb{5 . df5f kvfNg] 
kfgL ;kmf / z'4 x'g'kb{5 . k|;:t dfqfdf u'0f:to'tm kfgL pknAw x'g'kb{5 . cfGb|fe'+8L lgsfnL;s]kl5 
/ 6fpsf] sf6L cnu /flv;s]kl5 klg df5f kfgLn] /fd|f];+u kvfNg' kb{5 .  

cfGb|fe'F8L lgsfn]/ ;kmf ug]{ 

cfGb|fe'+8L lgsfNg'sf] nflu df5fsf] k]6 sf6\bf ;Lw} u'båf/af6 6fpsf]sf] tn;Dd sf6\g'kb{5 -lrq !_ 
/ lkQ y}nL gsfl6of]; eg]/ laz]if Wofg /fVg' kb{5 . s]xLu/L lkt y}nL sfl6Pdf lkQ 5l/P/ df5f k'/} 
lttf] x'G5 . df5f sf6\gsf] nflu s8f, ;lhn};+u kvfNg ;lsg], kfgL g;f]:g] ljz]if k|sf/sf] 6]annfO{  
k6s k6s kvfn]/ ls6f0f'/lxt u/L/xg'kb{5 . k]6 lr/L;s]kl5 cfGb|fe'F8L lgsfn]/ km\ofFSg' kb{5 -lrq 
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@_ . cfGb|fe'F8L lgsfn]/ km\ofFsL;s]kl5 kfgLn] /fd|/L ;kmf x'g] u/L kvfNg' k5{ . cfGb|fe'+8L lgsfNg'sf] 
d'Vo pb]Zo df5fsf] z/L/sf] tL efux? x6fpg' xf] h:n] df5fsf] u'0f:t/df x|f; NofpFb5g\ . 
cfGb|fe'+8Lsf] ;fy} df5fsf] SofFsL, k]6leq x'g] ;Dk0f{ lelq c+ux? h:t} l8Daf;o / :jLd Anf8/ klg 
x6fpg'kb{5 . 

  

lrq ! 6«fp6 df5fsf] u'båf/af6 6fpsf]lt/ k]6 lrg{ nfu]sf] lrq @= 6«fp6 df5fsf] cfGb|f e'+8L lgsfNb} u/]sf]

lrq #= cfGb|fe'+8L lgsfn]/ ;kmfu/L kfgLn] 
kvfln;s]sf] 6«fp6 df5f

Dff5f sf6]/ 6's|f kfg]{  
df5f sf6\g rSs' cyjf r'n];L k|of]u ul/G5 . klxn] Dff5fsf] 6fpsf] sf6]/ 5'6\ofpg] -lrq $=_ . 
z/L/sf] !) b]lv @) k|ltzt tf}n 6fpsf]] x'g] ePtf klg o;nfO{ ;'s'6L df5faf6 cnu /flvG5 . 
To;kl5 kv]6f sf6]/ cnu kfg]{ -lrq %_. df5f sf6\bf 9f8sf] x8\8L] ;Lwf kf/]/ sf6\g' kb{5 / 6's|f 
kfbf{ ;s];Dd Ps} ;fO{hsf] @=% b]lv $=% ;]dL afSnf] jgfpg' k5{ -lrq ^_ . Ps} ;fO{hsf] 6's|f ePdf 
Ps} k6s ;'Sg] x'G5 . df5fsf] 6's|f ;fgf] 7"nf] ePdf ;fgf] df5f ;'s]/ em'l/{;Sbf klg 7"nf] 6'qmf leqkl§ 
cfnf] g} x'G5 . o:tf] ePdf df5fsf] ;'s'6L u'0f:t/xLg x'g hfG5 .
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lrq $= 6«fp6 df5fsf] 6fpsf] sf6\g nfu]sf] lrq %=  6«fp6 df5fsf] kv]6f sf6\g nfu]sf]

  
lrq ^= 6«fp6 df5f sf6]/ 6's|f kf/]sf]]

kfgL tsf{pg]

v_	kvfn]sf] df5faf6 kfgL tsf{pg rfNgf]df /fv]/ s]xLa]/ To;} /fVg'k5{ . kfgL /fd|/L tls{Pgeg] 
df5f ;'Sg ;do nfU5 .

u_	 kfgL ;a} tls{;s]kl5 df5fnfO{ Pp6f af6fdf /fv]/ To;df g'g, a];f/ / r's -cldnf]_ /fv]/ /fd|/L 
ld;fpg] / cfwf 306f hlt Tolts} /fVg' kb{5 .  

6«fp6 df5f ;+/If0f / k|zf]wg ug]{ tl/sfx?

;+/If0f eGgfn] df5fsf] df;'sf] jgfj6 (texture), :jfb, aflx/L ?kdf sd} dfq kl/jt{g xf]; eGg] xf] . 
k|zf]wgn] eg] df5fsf] df;'sf] texture :jfb, aflx/L ?k kl/jt{g ub{5 h;n] ubf{ df5f ;8\g] ls|of 
l9nf] x'G5 / s]xL nfdf] ;do kl5 ;Dd pkef]u ug{ ;lsg] x'G5 .

6«fp6 df5f ljleGg tl/sfx? ckgfP/ ;+/If0f ug{ ;lsG5 . h:t} tfks|d 36fP/ -/]km|Lh]/];g / 
8Lkk|mLh_, tfks|d a9fP/ -8«fO{Ë, :df]lsË_ . lr;f]n] df5fnfO{ nfdf] ;do;Dd tfhf cj:yfdf /xg] 
u/L ;+/If0f ub{5 . /]km|Lh]/];gn] b'O{ xKtf;Dd dfq ;+/If0f ug{ ;Sb5 eg] 8Lk k|mLhdf s}of}+ dlxgf 
;Dd df5fnfO{ tfhf cj:yfdf /fVg ;lsG5 . g]kfndf k|rlnt tl/sfx?sf] jf/] oxfF 5f]6s/Ldf a0f{g 
ul/Psf] 5 .
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k|mLlhË 

6«fp6 df5fsf] /Ë, uGw, jgfj6 / kf]ifstTjx? sfod u/L nfdf] ;do;Dd ;+/If0f ug{ lkm|lhË g} 
;a}eGbf /fd|f] tl/sf xf] . df5fnfO{ k|mf]hg ubf{ l;+u} cyjf 6's|fP/ h'g cj:yfdf ePklg ;s];Dd 
rfF8f] k|mLhdf /flvxfNg'kb{5 . df5f ;'Vvf x'g / /Ë p8\gaf6 arfpg Eofs'd Kofs ug{ ;lsG5 . t/ 
o;sf nflu c6'6?kdf df5f hd]s} (frozen_ cj:yfdf x'g' kb{5 . df5fnfO{ —#) 8L= ;]= df lkm|lhË 
u/]df c6f]nfO{l;; (Autolysis) / AofS6]l/on (Bacterial) ls|ofx? x'g kfpFb}g .

:df]lsË -cfuf]sf] /fkdf ;'sfpg] _

g]kfnsf] w]/}h;f] efudf :df]lsË -cfuf]sf] /fkdf_ u/]/ df5f ;'sfO{G5 . /]Gaf]6«fp6 klg :df]lsË u/]/ 
;'sfpg ;lsG5 . cfuf]af6 lg:sg] w'jfFdf w]/}y/Lsf of]lus -sDkfp08x?_ x'G5g\ h;dWo] lkmgf]nn] 
s'g}n] ;'Id hLjf0f' df/L df5f ;+/If0f ug]{ sfd ub{5 . To;afx]s cfuf]af6 lg:sg] tfkn] df5fsf] kfgL 
;'sfpg] sfd ub{5 . df5f a9L tfks|ddf :df]lsË u¥of] eg] df;' kfSg], O{GhfO{dsf] ls|ofsnfo aGb 
x'g] / ;'Id hLjf0f' klg gi6 x'G5g\ . ;'sfO{Psf] df5fdf tfhf df5fdf eGbf hnf+; -kfgLsf] dfqf_ sd 
x'g] x'gfn] tfhf df5fsf] t'ngfdf kf]ifs tTjx?sf] 3gTj Af9L kfO{G5 . /fd|/L ;'sfO{Psf] df5f nfdf] 
;do;Dd ;+/If0f u/]/ /fVg ;lsG5 .

6«fp6 df5f r'Nxf]dfly ;'sfpg ;lsG5 . df5fnfO{ l;wf cfuf]df ;'sfpg x'Fb}g . cfuf] afnL r'Nxf]dfly 
;'sfO{Psf] df5f aflx/kl§ rf8} ;'Sg] t/ leq /fd|/L g;'Sg] ;d:of x'g;S5 . df5fsf] leqL efu klg 
/fd|/L ;'sfpFbf aflx/tkm{ 89\g] x'g;S5 . cfuf]sf] /fkdf ;'sfpFbf a9L ;'s]sf] x'gfn] df5f 6'lqmg 

lrq & Dff5f ;'sfpg k|of]u ug{ ;lsg] ;fgf] 3/ .

;S5 . /fd|f] tl/sfn] g;'sfO{Psf] df5fdf l56} 9';L 
kg]{, ls/fn] vfg] h:tf ;d:ofx? cfpg ;S5 . 
To;}n]  df5fnfO{ 7LSssf] cfFrdf ;'sfpg' kb{5 . 
To;sf nflu w]/} df5f ;'sfpg kbf{ hldg d'lg 
Ps lkm6 hlt vf8n vg]/, bfp/f afn]/ cu]gf 
tof/ eP kl5  tf/sf] hfnLdf /fv]/ df5f ;'sfpg 
kb{5 . cyjf Pp6f ;fgf] 3/ h:tf] agfP/ To;sf 
leQfx?df kmnfdsf] /8x? 3';f/L racks agfO{ tL 
racks dfly kmnfdsf] hfnLdf -lrq &_ Ps csf{ 
dfyL gvlK6g] ul/ df5f ;'sfpg ;lsG5 .

aflx/L d'n'sx?df sf]N8 :df]lsË klg ul/G5 . g]kfndf eg] Tof] tl/sf k|rngdf 5}g . sf]N8 :df]lsËdf 
df;' kfSg] u/L tfks|d a9fOb}g h;n] ubf{ k|f]l6g gi6 x'g kfpFb}g .

xfO{la|8 ;f]nf/ 8«fo/df df5f ;'sfpg] tl/sf

xfO{la|8 ;f]nf/ 8«fo/ -lrq *_ df aiff{ofddf / /fd|f];+u 3fd gnfu]sf] a]nf bfp/f afn]/ df5f ;'sfpg 
;lsG5 . o; 8«fo/df cfuf] afn]/ df5f ;'sfpFbf cfuf]sf] tfk lgoGq0f ug{ ;lsg] x'gfn] df5fsf] leqL 
/ aflx/L efu Ps} k6s ;'Sg] x'G5 h;n] ubf{ 9';L kg]{ / ls/fn] vfg] h:tf ;d:of w]/} g} sd x'G5 . 
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xfO{la|8 ;f]nf/ 8«fo/ sf] Pstkm{ /x]sf] cfuf] afNg] 7fpF -lrq (_ df df5f ;'sfpg /fVg' eGbf cfwf 
306fhlt cl3 bfp/f afn]/ cfuf] afNg z'? ug'{ kb{5 . cfuf]sf] /fk w]/} x'g'x'Gg . Pp6f 6«]df xNsf t]n 
bn]/ g'g, r's / a];f/ dn]sf] df5f /fVg'kb{5 / Tof] 6«]nfO{ 8«fo/sf] 6«]df /fv]/ -lrq !)_ 8«fo/ leq 
/fVg'kb{5 . 6«]sf] Ps s'gfdf ydf]{ld6/ /fv]/ a/fa/ tfkqmd lgl/If0f ug{'k5{ . 8«fo/ leqsf] tfkqmd 
$) b]lv %) l8= ;]= x'g' kb{5 . 

  
lrq *= df5f ;'sfpg k|of]u ul/g] xfO{la|8 

;f]nf/ 8«fo/
lrq ( xfO{la|8 ;f]nf/ 8«fo/sf] ;fO{8df ePsf] 

cfuf] afNg] 7fp+df cfuf] afNb} u/]sf] 

lrq !)= xfO{la|8 ;f]nf/ 8«fo/df df5f ;'sfpgsf] nflu /fVb} u/]sf] 

df5f ;'s]—g;'s]sf] hfFRg] tl/sf 

df5f ;'sfpg' cl3 / ;'ls;s]kl5 tf}n lng'kb{5 . tf}n *) k|ltzt 36]kl5 df5f ;'s]sf] 7xl/G5 . 
pbf/0fsf]nflu % ls=u|f= df5f ;'sfPsf]df ! ls=u|f= df5f dfq af+sL eof] eg] df5f ;'sfpg k'u]sf] 
7xl/G5 . 8«fP/sf] ;a} v08df tfks|d a/fa/ x'Fb}g To;}n] tNnf] v08sf] df5f ;a}eGbf rfF8f] ;'S5 
eg] ;a}eGbf dflysf] ;a} eGbf l9nf] ;'Sg] x'G5  .

df5f /fd|/L ;'s]sf] olsg ug{ ;a} v08sf] df5fsf] tf}n 5'6\6f 5'6\6} lng' kb{5 . Dff5f ;'s]kl5 
8«fP/af6 lgsfn]/ /fVg'kb{5 / ;]nfpg lbg'kb{5 . o;/L ;'sfO{Psf] df5fdf s'g} q[mlqd ;+/If0f /;fofg 
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-lk|h/e]l6e_ /fVg' kb}{g lsgeg] g'g / a];f/n] g} lk|h/e]l6esf] sfd ub{5 . df5f /fd|f];+u ;'s]g eg] 
@–# lbgdf g} 9';L kg{ yfN5 . 9';L k/]sf] df5fdf ckm\nf6lS;g ljiffn' kbfy{ x'g] x'gfn] :jf:Yosf] 
nflu xflgsf/s x'G5 .

Kofs]lhË / n]alnË

;'s]sf] df5fnfO{ cf]l;nf] x'g glbg Kofs ug{ h?/L x'G5 . t/ Kofs ug'{ cl3 df5f ;]nfpg lbg' 
kb{5 . Dff5f lr;f] eP kl5 Knfl:6sdf Kofs ug{ ;lsG5 . ;fwf/0f Kofsdf eGbf EofSo"d Kofsdf 
xfjf gl5g]{ x'gfn] df5f a9L ;do ;Dd ;'/lIft /xG5 . 

e08f/0f 

;'s]sf] df5fnfO{ Kofs ul/;s]kl5 pkef]u gu/];Dd s]xL lr;f] / ;'Vvf 7fpFdf e08f/0f ug'{ kb{5 . 
cf]l;nf] Pa+ 3fd gnfUg] 7fpFdf e08f/0f ubf{  ;'s]sf] df5fsf] cfo' Go"g eP/ hfG5 . /]lkm|h]/]6/ / 
8Lkk|mLhdf ;+/If0f ul/Psf]]] df5fsf] t'ngfdf :df]lsË u/]sf]] / xfO{la|8 ;f]nf/ 8«fP/df ;'sfO{Psf] df5f 
nfdf] ;do;Dd e08f/0f ug{ ;lsG5 . o; jfx]s cGo b]zdf g'gLnf]kg a9fP/ ;+/If0f ug]{, Sofgx?df 
Kofs ug]{ -SoflgË_ sf tl/sfx? klg k|rngdf 5g\, h'g g]kfndf ul/b}gg\ . pTkfbg a9\b} hfFbf oL 
tl/sfx? klg ckgfpg' kg]{ x'G5 .

;Gbe{ u|Gyx? 
Clucas, I.J (Compiler), (1981), Fish handling, preservation and procesing in the tropics: 

Part Report of the Tropical Products Institute, G144,viii + 141pp.
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6«fp6 pTkfbgsf] cfly{s kIf
clUgk|;fb g]kfn* ch'{gaxfb'/ yfkf*

kl/ro

cGo pTkfbgsf a:t' h:t} 6«fp6 df5fsf] cy{zf:q klg kmfd{ :yfkgfsf k|s[ofb]lv kmfd{ pTkfbg 
pkef]usf] nflu pkef]Qmf;Dd k'Ubfsf] cj:yfsf >[+vnfj4 r/0f, kl/of]hgfsf] nufgL, pTkfbg nfut, 
vr{ Pj+ cfDbfgL, ahf/ Joj:yf, d"No >+[+vnf, gfkmf gf]S;fgsf kIfx?, a:t' jf pBf]usf] Iflt jf 
gf]S;fgLdf kg{ ;Sg] hf]lvdx?, hf]lvdaf6 aRg] jf hf]lvd Go"gLs/0f ug]{ pkfox? OToflb k|i6;+u 
v'n]sf] ljwf xf] eGg] a'lemG5 . g]kfndf 6«fp6 df5fsf] pTkfbg z'? ePsf] w]/} ePsf] 5}g . ;g\ !(^(–
&) lt/ b]zdf lelqPsf]] 6«fp6 k|fljlws 1fgsf] cefjdf ;kmn gePkl5 k'gM  ;g\ !(** -@)$$_ 
;fndf hfkfgaf6 /]Gaf]6«fp6sf e|'0f ;lxtsf] k'mn NofO{ dT:o cg';Gwfg s]Gb|x? uf]bfj/L / lqz"nLdf 
cg';Gwfg z'? ul/Psf] lyof] . kl5 ;g\ @))) sf] km]a|'c/L -@)%^ df3_ df klg @) xhf/  d]/f :6«]g 
/ !) xhf/ 8f]gfN8;g :6«]gsf u/L #) xhf/ cfFvf lg:s]sf k'mn NofO{ e'/f a9fpg] sfd ePsf] lyof] . 
o; n]vdf g]kfnsf] kl/k|]Ifdf o;sf] cfly{s kIf s]nfpg xfn;Ddsf] o; 5f]6f] cjlwsf tYofÍx? 
/ cg'ejx?nfO{ ;d]t cfwf/ lnO{Psf] 5 . g]kfndf klg 5f]6f] ;dodf g} dflg;x?sf] dgkbf]{ vfB 
a:t'sf ?kdf :yflkt eO{;s]sf] 6«fp6 df5fsf] cy{zf:q ;lxt pkef]Qmfsf] nflu 6«fp6 pTkfbg 
;DaGwdf cfjZos hfgsf/L;DaGwL ljifo oxfF 5f]6s/Ldf a0f{g ul/Psf] 5 . 

6«fp6 pTkfbgsf k"jf{wf/ tyf :yn 5gf]6 
6«fp6 df5f pTkfbg ug'{ k"j{ o;sf] nflu cfjZos k"jf{wf/x? ag]sf] x'g' kb{5 . k"jf{wf/x?df kmd{sf] 
nflu cfjZos hldg, 6«fp6 pTkfbgsf] nflu pko'Qm kfgLsf] ;|f]t, 6«fp6 e'/fsf] cfk"lt{ tyf bfgf 
Joj:yf, kmd{af6 ahf/;Dd ;8s Joj:yf, kmd{df ljh'nL cfk"lt{ OToflb s'/fx?sf] plrt Joa:yf 
6«fp6 kmfd{ vf]Ng' cufl8 ;'lglZrt eO;Sg' kb{5 . ;8s, lah'nL h:tf s'/fx?df nufgL 7"nf] dfqfdf 
rflxg] xF'bf hldg 5gf]6 ubf{ ;fj{hlgs ;8s k'u]sf] jf ;8s oftfoftaf6 glhs, ljh'nLsf] lgoldt 
cfk"lt{ ePsf], pko'Qm lr;f] kfgLsf] ;|f]t pknAw /x]sf] / cem ldNg ;S5 eg] s]xL le/fnf] k/]sf] 
hldgsf] 5gf]6 ug'{ pko'Qm x'G5 . 6«fp6sf] nflu /];j] kf]v/L agfpg ;dy/ eGbf s]xL le/fnf] k/]sf] 
hdLgsf] k"0f{ ;b'kof]u x'g ;S5 . kfgLsf] ;|f]t sd ePsf] cj:yfdf le/fnf] hldgdf /];j]sf] ;+Vof 
a9L agfpg ;lsG5 .

6«fp6 pTkfbgsf] nfut 

6«fp6 pTkfbgsf] nfut cGtu{t 6«fp6 kfng ug{ cfjZos k"jf{wf/x? tof/Lb]lv pTkfbgsf] vr{ 
nufot pkef]Qmf;Dd k'Ubfsf] ;Dk"0f{ nufgLsf] lx;fj lstfj kb{5g\ . 6«fp6 kfng sfo{ Gofgf] 
kfgLdf kflng] sfk{ df5f eGbf s]xL km/s k|0ffnL / a9L ;+j]bglzn x'gfn] ;+/rgf lgdf{0f b]lv kfng 
Joj:yfkg ;d]tdf nufgL d+xuf] kg{ cfFp5 . 6«fp6 kfngsf] nufgL cGo sfk{ df5fsf] t'ngfdf 
a9L nfUg' / pTkfbg nfut a9\g'df kSsL ;+/rgf, d+xuf] bfgf, ;+j]bgzLn cyf{t\ a9L lgu/fgLo'Qm 

*al/i7 k|flalws clws[t, dT:o cg';Gwfg s]Gb|, kf]v/f
**a}1flgs If]qLo s[lif cg';Gwfg s]Gb|, t/x/f



104

Joj:yfkg cflb kb{5g\ . 

kSsL / dxFuf] ;+/rgf 

6«fp6 kfngsf] nflu kfgL ;w} alu/xg] ;kmf x'g' kg]{ ;fy} kf]v/L kmf]x/ x'g gx'g] x'gfn] To; cg's'nsf 
/];j] kf]v/Lx?sf] lgdf{0f ul/g' kb{5 . o;sf] nflu l;d]06sf] k|of]u u/L kSsL ;+/rgf, /];j] kf]v/L 
lgdf{0f ug'{kg]{ / dx+uf pks/0fx? vl/b ug'{ kg]{ x'G5 . x'g t 9'+uf dfqsf] hf]8fO{df l;d]06 k|of]u 
gu/]/ klg /];j] agfpg ;lsG5 . o:tf kf]v/Lx? cfjZostf kbf{ ;kmfug{ ;Sg] cyf{t lbg lbg} kmf]xf]/ 
aufpg ;Sg] x'g' k5{ . kf]v/Ldf y'k|g] lji6f, kmf]xf]/ /fd|/L lbglbg} aufOPg eg] kfgL k|b"if0f eO{ df5f 
dg{ ;S5 / gf]S;fgL x'g ;S5 .

lrq != 6«fp6 kfngsf] nflu l;d]06sf] k|of]uaf6 tof/ ul/Psf] kSsL /];j] kf]v/L

pRr u'0f:t/sf] bfgf 

6«fp6 df5fsf] nflu pRr:t/sf] k|f]l6g ePsf] u'0f:t/o'Qm bfgf, sRrf kbfy{df k|f0fLhGo k|f]l6gsf] 
;|f]tsf] dfqf, h:t} df5fsf] w'nf], l;b|fsf] w'nf] jf ;d'b|L lem+u]df5f -l;|Dk_ sf] w'nf] sDtLdf klg @) 
k|ltzt eGbf a9L g} k|of]u ug'{ kg]{ / afFsL k|f]l6g tyf cGo cfjZos kf]if0f k'¥ofpg e6df;sf] k|of]u 
/ yf]/} le6fdLg tyf ldg/n ld;fpg clgjfo{ x'g] x'Fbf bfgfsf] d"No klg a9L kg{ cfpFb5 . 

6«fp6 kmfd{sf] k"FhLut tyf aflif{s ;+rfng vr{ 
x'g t k"FhLut vr{ / rfn' vr{ km/s km/s k|s[ltsf vr{x? x'g\ t/ rfn' vr{df k"FhLut vr{sf 
c+zx? klg ;dfa]z /x]sf x'G5g\ . 6«fp6 df5f pTkfbg ug{ cfjZos nufgLdf lgDg vr{x? k|d'v 
?kdf /xG5g\ .
!=	 k"FhLut vr{ (Capital cost or initial cost)

@=	 aflif{s ;+rfng vr{ (Annual Operating cost)

;+rfng vr{ cGt/ut b'O{ k|sf/sf vr{nfO{ lnO{G5M 
s_	rfn' vr{ (Variabl cost)
v_	l:y/ vr{  (Fixed cost)
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!= k"FhLut vr{ 
k"FhLut vr{nfO{ z'? nufgLsf] ?kdf klg a'lemG5 . ;fdfGotof k"FhLut vr{ 6«fp6 pTkfbgsf 
lqmofsnfk z'? x'g'eGbf klxn] k"jf{wf/ -pTkfbg Joj:yfkg k"j{sf]_ tof/Lsf] ?kdf ul/g] jf cfjZos 
kg]{ vr{x? eGg] a'lemG5 . pbfx/0fsf] nflu hldg vl/b, /];j] kf]v/L lgdf{0f, kfgL cfk"lt{sf] s'nf] 
jf kfO{kx?, Xofr/L 3/, pks/0f tyf cGo cfjZos ;'ljwf, bfgf, hfn cflb /fVg] :6f]/ jf g]6 ;]8 
3/, hfn, ;6/, ;6/df /fVg] hfnL, df5f x'sf{pFbfsf] cfjZos kg]{ ;fdfu|Lx?, u|]8/, s]h agfpg] 
;fdfu|Lx?, kfgL tfGg] kDk, df5f tf}n ug]{ Jofn]G;x?, cGo af6f, afN6Lg, ;6/sf] nflu cfjZos 
sf7x? O{Toflb k"FhLut cyf{t\ z'? cj:yfsf vr{sf] ?kdf lnO{G5g\ . h'g Ps aif{eGbf a9L ;dosf] 
nflu l6S5g\÷vkt x'G5g\ . aflif{s ?kdf vl/b ug'{ kb]{g .

@= aflif{s ;+rfng vr{ 
o; cGt/ut b'O{ k|sf/sf vr{x? kb{5g\ . klxnf]  rfn' vr{ (Variable cost) / bf];|f] l:y/ vr{ (Fixed cost). 

s_ rfn' vr{ 

o; vr{ cGt/ut ;fdfGotof pTkfbg Ifdtf tyf :t/sf] cfwf/df b}lgs ?kdf vr{ x'g] jf Ps jfnL 
cjlwdf kmfd{df k6s k6s cfjZos kg]{ ;fdu|Lx?sf] vr{ kb{5g\ . h:t}M kf]v/Lsf] tof/L, dfpsf] 
bfgf, e'/fdf5f tyf vfg]df5fsf] bfgf, b}lgs HofdLHofnf, aif{df k6s k6s vr{ x'g] ;fgf ;fgf 
cf}hf/, Unf;x? (Glassware), /f;folgs cf}ifwLx?, ;fgfltgf hfnLsf sk8f, kmfd{ O{Gwg, laB't 
vr{, cGo ;fdfu|L Pj+ cf}ifwLx? 9'jfgL vr{ cflb rfn' vr{df kb{5g\ . pTkfbg a9L ug]{ jf 36L ug]{ 
cfwf/df rfn' vr{ a9\g] jf 36\g] x'G5 .

v_ l:y/ vr{ 
o; vr{ cGt/ut ;fdfGotof kmfd{sf] nflu aflif{s?kdf ul/g] vr{sf] lx;fjlstfa tyf kmfd{ 
Joj:yfkgsf nflu sfo{/t AolQm jf :yfoL k|s[ltsf sfo{/t sd{rf/Lsf] nflu ul/g] vr{x? kb{5g\ . 
o:tf l:y/ vr{df sd{rf/Lsf] aflif{s tnj, a}+ssf] C0f afktsf] Aofh tyf a}+snfO{ lkmtf{ ug'{ kg]{ 
ls:tf /sd, aflif{s x|f;s§L, kmfd{ dd{t vr{, ;+rf/÷6]lnkmf]g vr{, sfo{qmddf nfUg] e|d0f vr{ jf 
;jf/L O{Gwg h:tf vr{x? l:y/ kF"hLdf -aflif{s ;+rfng vr{leq_ kb{5g\ . h;df pTkfbgsf] kl/df0f 
s]xL tn dfly jf kl/jt{g cyf{t\ 36L jf a9L eP klg vr{ nueu ToxL x'g] x'G5 . k"FhLut vr{df 
kl/jt{g ePdfq l:y/ k"FhLdf klg kl/jt{g x'g ;S5 . cfo Aoo ljj/0fsf] lx;fj /fVbf z'?sf] vr{ 
cyf{t\ k"FhLut vr{ cGt/ut hldg afx]s cGo vr{sf] x|f;s§L u/L To;nfO{ aflif{s ;+rfng vr{ 
cGt/ut l:y/ vr{df ;dfj]z u/L nfut vr{sf] lx;fj ug'{ kb{5 . hldgsf] d"No x/]s aif{ a9\b} hfg] 
x'Fbf hldgsf] x|f; s§L ul//xg' kb}{g . cGo k"jf{wf/ jf ;+/rgf / ;fdfu|Lsf] b'O{ jf b'O{ eGbf a9L s]xL 
aif{ vKg] cyf{t\ l6Sg] x'Fbf x|f;s§L lx;fj ubf{ pQm ;+/rgf jf ;fdfu|L jf pks/0fsf] vKg ;Sg] aif{n] 
hDdf d"NonfO{ efu nufP/ o;sf] aflif{s x|f;s§L lgsfNg' kb{5 . o;k|sf/ k"FhLut vr{ / aflif{s 
;+rfng vr{sf] of]u g} hDdf aflif{s vr{ xf] . 
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cfDbfgL, d'gfkmf tyf k|ltkmn 
hDdf pTkfbg ePsf] df5fnfO{ k|lt ls=u|f=sf] b/n] u'0fg ubf{ s'n cfDbfgL cfpF5 . o; cfDbfgLaf6 
ca hDdf aflif{s vr{nfO{ 36fP/ v'b d'gfkmf lgsflnG5 . o;/L cfo–Aoo cyf{t\ cfDbfgL vr{ 
/ gfkmf gf]S;fgsf] lx;fj ubf{ d'gfkmfsf] k|ltkmn b/ klg lgsfNg' k5{ . x'gt o:tf] k|ltkmn b/ 
x/]s vr{ / cfDbfgL ljz]if lgsfNg klg ;lsG5 . t/ s[ifs jf Joj;foLn] a'em\g ;lhnf]sf] nflu 
cfDbfgL–vr{sf] lx;fadf b'O{ k|sf/sf] dfq k|ltkmn b]vfpFbf klg Joj;fosf] at{dfg cj:yf / o;sf] 
eljiosf] af/]df cfFsng ug{ ;lsG5 . klxnf], k"FhLut vr{sf] t'ngfdf x'g cfpg] k|ltkmn /  bf];|f]], 
aflif{s ;+rfng vr{sf] t'ngfdf x'g cfpg] k|ltkmn . b'j} k|ltkmnsf] b/ k|ltztdf k|i6 u/L pNn]v 
ul/g' k5{ .  pbfx/0fsf] nflu oxfF b'O{j6f kmfd{sf] s]xL aif{sf cGt/fndf ul/Psf] cWoogsf] cfwf/df 
kfOPsf] nfut, cfDbfgL, vr{, d'gfkmf Pj+ k|ltkmn ;lxtsf] gd"gf k|:t't ul/Psf] 5 . h;df ssgL 
uflj;–$, g'jfsf]6sf s[ifs k"0f{axfb'/ nfdfsf] @)%^ ;fndf (Nepal et al, 2002) -If]qkmn !#^ j= 
dL=_ / dbfgk'/ uflj;–(, g'jfsf]6s} kbdaxfb'/ ?Dafsf] @)^# ;fndf (Lamsal et al, 2008) ul/Psf] 
cWoog -If]qkmn ##! j= dL=_ cg';f/sf] nufgL tyf k|ltkmnsf] cj:yf oxfF k|:t't ul/Psf] 5 . 

k"FhLut vr{ M

qm= 

;=+ ljj/0f

If]qkmnM !#^ j= dL= -@)%^_ If]qkmnM ##! j= dL= -@)^#_

vr{ /sd ?= Aoa;flos 

cfo' -jif{_

x|f; s§L vr{ /sd ?= Aoa;flos 

cfo' -jif{_

x|f; s§L s}lkmot

! hdLg 
@ /];j] lgdf{0f !%)))).– @) &%)).– %$)))).– @) @&))).–
# kfgL cfk"lt{ 

k|0ffnL
#&))).– @) !*%).– !*^))).– @) (#)).–

$ :6f]/, bfgf3/, 
Uof/]h 

%)))).– @) @%)).– !%)))).– @) &%)).–

% 8«ofu g]6 !@)) .– # $)).– %))).– % !))).–
^ g]6ng, xfkf, 

df5f 5fGg]
!*))) .– % #^)).– !)))).– % @))).

& ;fgf kDk, 
d]lzg,  Aofn]G;

%))).– % !))) .– !)))).– % @))).

* cGo af6f, 
aflN6g, g/d 
sf7 cflb

#))).– @ !%)).– ^))).– @ #))).–

( n3' hnljB't 
-6jf{Og &=% 
sL jf_

!!))).– @) %%)).–

!) kfgL3§ @%))).– % %))).–
!! 6«fp6 Xofr/L       

-;fgf_
^%))).– @) #@%).–

!@ kmL8 d]lzg !#)))).– @) ^%)).–

hDdf  @^$@)).– !*#%).– !!#*))).– &@)%).–

!# j}+s C0f #%)))).– #%)))).–
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aflif{s ;+rfng vr{
If]qkmnM !#^ j=ld= -@)%^_ If]qkmnM ##! j=ld=  -@)^#_

qm ;+ ljj/0f OsfO{ kl/df0f b/ hDdf ? kl/df0f b/ hDdf ?

s_ rfn' vr{
! vfg] df5fsf] bfgf ls=u|f= #^)) $&.– !^(@)).– *)!) $).– #@)$)).–
@ e'/f df5fsf] bfgf ls=u|f= @)) %*.– !!^)).– #)) *).– @$))).–
# df5f e'/f -!–@ u|f= ;fOh_ ;+Vof !)))) @.– @)))).– @)))) @.– $)))).–
$ HofdL Hofnf ?= @)))).– @%))).–
% ;fgf cf}hf/, Unf;, ;fdfg 

-/;folgs kbfy{, ;fgf hfnL_ 
cflb

?= %))).– !)))).–

^ kmfd{ OGwg ?= !))).– $))).–
& laB't z'Ns dxz'n ?= ^))).– ^))).–
* cGo -t]n, cf}ifwL cflb_ ?= %))).– @)))).–

hDdf @#&*)).– $$($)).–

v_ l:y/ vr{
( sd{rf/L tnj ! hgf    

-#^% lbg_
!%).– %$&%).– ! hgf

# hgf
%))).–
!!%)).–

^)))).–
!#*))).–

!) a}+ssf] Aofh -Ps aif{_ ?= !$Ü $())).– !@=%Ü $#&%).–
!! a}+s ;fjfF e'QmfgL -Ps jif{_ ?= &)))).– &)))).–
!@ x|f; s§L ?= !*#%).– &@)%).–
!# dd{t vr{ -k"FhLutsf] %Ü_ ?= !#@!).– %^()).–
!$ ;+rf/÷6]lnkmf]g ?= $))).– %)))).–
!% O{Gwg vr{÷e|d0f vr{ ?= !@))).– #$))).–
!^ ljljw ?= #@$)).–

hDdf @@!#!).– %%&!)).–

s'n aflif{s ;+rfng vr{ ?= $%(!!).– !))^%)).–
cfDbfgL, gfkmf tyf k|ltkmn

df5f pTkfbg ls=u|f= !*)) #)).– %$)))).– #^)) $@%.– !%#)))).–
s'n aflif{s ;+rfng vr{ ?= $%(!!).– !))^%)).–
v'b d'gfkmf ?= *)*().– %@#%)).–
k|ltkmn b/ k"hLut vr{df 
-hdLgsf] d"No g/fVbf_

Ü #)=^@ $^=))

k|ltkmn b/ ;+rfng vr{df Ü !&=^@ %@=)!
k|lt ls=u|f= pTkfbg nfut ?= @%%.!) @&(.^)

k|lt !)) ju{ dL6/df nfUg] vr{ tyf k|fKt k|ltkmn
df5f pTkfbg ls=u|f= !#@# #)).– #(^()).– !)*& $@%.– $^!(&%.–
s'n aflif{s ;+rfng vr{ ?= ##&%*!.– #)$)&(.–
v'b d'gfkmf ?= %(#!(.– !%&*(^.–
k|ltkmn b/ k"hLut vr{df
-hdLgsf] d"No g/fVbf_

Ü #)=%# $%=(@

k|ltkmn b/ ;+rfng vr{df Ü !%=(& %!=(@
k|lt ju{dL6/ pTkfbg ls=u|f= !#=@# #)).– #(^(.– !)=*& $@%.– $^!(.&%
k|lt ls=u|f= pTkfbg nfut ?= @%%.!& @&(.&$
k|lt ls=u|f= pTkfbgdf d'gfkmf ?= $$.*# !$%.@^
v'b d'gfkmf k|ltzt Ü !$=($ #$=!*

gf]6M != o; laZn]if0fdf hldgsf] / kl/jf/ >dsf] d"No ;DaGwL vr{ (opportunity cost) lx;fa ul/Psf] 5}g . 
@= kbdaxfb'/ ?Daf -@)^#_ sf] kmfd{df :yflkt nw' hnljB't / kfgL3§n] bfgf agfpg] vr{ sd ug{ ;3fp k'¥ofPsf]n] bfgf 

;:tf] kg{ uPsf] 5 . To;}n] tL b'O{ kl/of]hgfaf6 k|fKt cfDbfgLnfO{ oxfF 5'§} ?kdf pNn]v ul/Psf] 5}g . 
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o;/L k|lt !)) j= ld=af6 pTkfbg ul/g] 6«fp6sf] nfut tyf cfDbfgL Pj+ k|ltkmn ljj/0f s]nfpFbf 
vr{, cfDbfgL, d'gfkmf cflb kmfd{sf] nufgLsf] k|s[lt, bfgfsf] u'0f:t/ Pj+ ;fdu|Lx?sf] b/efp, df5fsf] 
d"No OToflb s'/fx?df cfwfl/t x'G5 . dfly pNn]lvt kmfd{x?sf] pTkfbg vr{ x]bf{ k"0f{axfb'/ nfdf 
-@)%^_ sf] eGbf kbdaxfb'/ ?Daf -@)^#_ sf] kmfd{df k|ltls=u|f=df5f pTkfbgsf] vr{ a9L nfu]sf] 
b]lvG5 . vfg]df5fsf] bfgfsf] d"No sd ePtfklg cGo vr{x?sf] b/efp a[l4 ePsf] sf/0f o:tf] ePsf] 
xf] . t/ oxfF dxTjk"0f{ s'/f s] 5 eg] k|lt ls=u|f=df5f pTkfbg vr{ a9L nfu] tfklg ?Daf -@)^#_ 
kmd{df df5fsf] ljqmL d"No a9L ePsf]n] v'b d'gfkmf / k|ltkmn klg a9L k|fKt ePsf] 5 .  x'g t lgdf{0f 
vr{ tyf cGo vr{x? kl5Nnf aif{x?df a[l4 x'b} hfG5g\ . xfnsf] cj:yfdf kfgL cfk"lt{ Pj+ cGo vr{ 
afx]s g} sl/a @)–#) j=dL= ;fO{hsf /];j] agfpFbf k|ltkf]v/L cg'dflgt ?= Ps nfv nfUg ;S5 . 
To;}n] bfgfsf] u'0f:t/ ;fy} plrt Joj:yfkg  clt Wofg k'¥ofpg' kg]{ s'/fx? x'g\ . ;fy} sd If]qkmn 
ePsf] eGbf a9L If]qkmn ePsf] /];j]af6 pTkflbt 6«fp6sf] k|lt OsfO pTkfbg nfut sd kg]{ x'gfn] 
Joj;flos pTkfbgsf nflu ;se/ kfgLsf] :yfoL ;|f]t k|z:t ePsf] If]q÷:yn 5gf]6 ug'{ a9L e/kbf]{ 
/ kmfObfhgs x'g]5 .

ahf/sf] nflu 6«fp6 pTkfbg 
ahf/sf] nflu 6«fp6 pTkfbg eGgfn] pkef]Qmfsf] dfu cg';f/ ljleGg ;fOhsf 6«fp6 pTkfbg u/L 
ahf/df k7fpg' xf] . ahf/df 6«fp6sf] dfu jf /f]hfO{df pkef]Qmfsf] cfly{s:t/, vfg]jfgL, ;fO{h 
5gf]6, JolQmut O{R5f h:tf ljleGg kIfdf klg e/ kb{5 . x'g t g]kfndf 6«fp6 df5fsf] pTkfbg 
Pj+ pkef]u e/v/} z'? ePsf] eGg' kg]{ x'G5 . @)$$ ;fndf lelqPsf] 6«fp6 kfng k|ljlw tof/ ug{ 
em08} Ps bzssf] cys cg';Gwfg kl5 aNn @)%$.%% ;fndf s[ifssf] kf]v/Ldf kl/dflh{t kl/If0f 
z'? ul/Psf] lyof] . lghL If]qdf pTkfbg k|ljlw ;kmn b]lvP kl5 ;fgf] :t/df n3' dT:o kfngsf] 
?kdf pTkfbg z'? eO{ s]xL pkef]Qmfn] pkef]u ug{ kfpg] cj:yf ag]sf] e/v/ Ps bzs hlt ePsf] 
5 . clxn] b]zdf 6«fp6sf] pTkfbg jflif{s nueu &) d]= 6g k'u]sf] cg'dfg 5  / Tof] klg vf;u/L 
g'jfsf]6, /;'jf, l;Gw'kfNrf]s, wflbË, dsjfgk', nlntk'/ sf7df8f}+ cflb lhNnfx?df l;ldt h:t} 
5 . To;}n] cem} dfu cg'?ksf] cfk"lt{ x'g;Sg] cj:yf 5}g . t}klg xfn;Ddsf] cg'ejnfO{ kms]{/ x]bf{ 
pkef]Qmfn] ;fgf] ;fO{hsf] 6«fp6 dfu u/]sf] kfO{G5 . x'g t sf]xL u|Ln ug{ / 6«fp6sf] s/L÷u|]eL agfP/ 
vfg ?rfpg]x?n] ;/b/ Ps ls=u|f= ;fO{hsf] jf Tof] eGbf 7"nf] df5fsf] dfu /x]sf] klg kfO{G5 . t/ 
clws+z pkef]Qfx?n] eg] ;fgf] ;fO{hsf] 6«fp6sf] dfu u/]sf] kfO{Psf] 5 . pkef]Qmfsf] egfO{ cg';f/ 
;fgf] ;fO{hsf] df5f dfu x'g'df k|d'v sf/0f x'g\M 
!_ ;fgf]df5f 7"nf]sf] t'ngfdf a9L :jflbnf] x'g] ljZjf; . 
@_ ;fgf] x'gfn] df5fsf] xf8 klg g/d x'g] / 6fpsf];lxt g} pkef]u ug{ ;lsg] x'Fbf k"0f{ pkof]u x'g] . 
#_ ;fgf]df5f Pshgfsf] nflu l;+u} efudf kg{ cfpg], h;df 6«fp6sf] ;Dk"0f{ c+usf] :jfb lng ;lsg] . 
$_ /]i6'/]06x?df ;fgf]df5f Kn]6sf] ;fO{hdf x'g] x'Fbf Pp6} df5f Kn]6df ;hfP/ ;e{ ug{ ;lhnf] x'g] . 
%_ ;fgf]df5f 6'qmf kf/]/ klg vfg ;lsg] / yf]/} tf}n lnFbf klg w]/} 6'qmf kfg{ ;lsg] x'Fbf yf]/} df5faf6 

w]/}nfO{ efu k'¥ofpg ;lhnf] x'g] . 
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^_ cfuf] jf cf]egdf ;]sfP/ vfg klg ;fgf]df5f 7"nf]sf] t'ngfdf l56f] kfSg] cflb .
oL / o:tf ljleGg sf/0fx?n] pkef]Qmfx?n] 7"nf] eGbf ;fgf] ;fO{hsf] df5fsf] dfu a9L u/]sf] x'g 
;Sb5 .

To;}n], ahf/sf] nflu 6«fp6 pTkfbg ubf{ pkef]Qmfsf] rfxfgf Pj+ dfunfO{ a'e\mg' / To;nfO{ Wofgdf 
/fVg' h?/L 5 . dfl6{;]e -!(*#_ sf cg';f/  6«fp6 df5f ;j{q :jLsf/ ul/Psf] Ps pRr u'0f:t/sf] 
/ ljZjdf Ps bd} w]/} dfu /x]sf] vfBa:t' xf] . lkNn] -!((#_ sf cg';f/ ljZjdf 6«fp6 kfngsf] /fd|f] 
ljsf; ePsf] / Joj;flos ?kdf pTkfbg  ul/g] b]zx?df t'?Gt tfhf pkef]usf] nflu jhf/df ;/b/ 
b'O{ ;fO{hsf !&)–@#) b]lv #%)–$%) u|fdsf 6«fp6 jhf/df k7fpg] ul/G5 . ;fy} lkmn]6 agfpg] jf 
u|Ln ug]{, cfuf] -e'Ë|f]_ df ;'sfpg] h:tf k|of]hgsf] nflu !=% b]lv #=) ls=u|f= ;Ddsf] df5f k|of]udf 
cfPsf] b]lvG5 . pkef]Qmfsf] dfu cg';f/ g} 6«fp6 jhf/df k7fpg'kg]{ x'G5 . g]kfndf pkef]Qmfx?n] 
@))–#)) u|fd ;fO{hsf 6«fp6 dg k/fpg] u/]sf] / o;sf] g} a9L dfu ePsf] kfO{Psf] 5 . g]kfnsf 
xf]6n tyf /]i6'/Ffx?n] @)) u|fd, @%)–#%) u|fd / !))) u|fdeGbf a9L ;fO{hsf df5fx? dfu ug]{ 
u/]sf 5g\ . xf]6n tyf /]i6'/Ffdf ;fgf]df5f l;+u} ;e{ ug]{ rng 5 . s]xL pkef]Qmdfdfq ;fgf] df5f a9L 
:jflbnf] x'G5 eGg] klg ljZjf; /x]sf] 5 . 7"nf] df5f 6'qmf jf u|Ln u/]/ u|fxsnfO{ ;]jf k'¥ofpg] ul/G5 . 

csf]{ tkm{ ;fgf] ;fO{hsf] df5f ahf/df k7fpg'df k|fljlws sf/0f klg /x]sf] x'g ;S5 . vf; u/L ;fgf] 
;fO{hsf 6«fp6 ahf/ k7fpg' a9L kmfObfhgs x'g cfpFb5 . lsgeg] ;fgf] ;fOhdf bfgf vktsf] 
cg'kft 7"nf] df5fsf] t'ngfdf sd g} x'G5 . df5f hlt 7"nf] xF'b} uof] Tolt bfgf a9L nfUg] t/ a[l4 
b/ sd x'g hfg] x'G5 . To;}n] j|f]O{n/ s'v'/fsf] h:tf] lglZrt tf}n ePkl5 laqmL ubf{ a9L kmfO{bf x'g] 
l;4fGt 6«fp6 df5fdf klg nfu' x'g] x'Fbf To;sf] n]vfhf]vf ub]{ /xg' kb{5 / ;a}eGbf a9L kmfO{bf lng 
;lsg] cj:yfdf 6«fp6 ahf/ k7fpg' kb{5 .

df5fsf] u'0f:t/

6«fp6 klg c? df5f h:t} clt g} l5§} lju|g ;Sg] km;n xf] . To;}n] ahf/ ;Dd k'¥ofpFbf o;sf] 
u'0f:t/k|lt ljz]if Wofg k'¥ofpg' h?/L 5 . g]kfndf df5f h:tf] kf]v/Laf6 lemSgf;fy t'?Gt cyjf 
;+/If0fsf ljz]if tl/sf ckgfP/ laqmL ljt/0f ug'{ kg]{ vfB a:t'sf] ljt/0f k|0ffnL Tolt e/kbf]{ 
5}g . cem d"Nodf dx+uf] x'gfn] 6«fp6 cGo df5f h:tf] kf]v/Laf6 lgsfNgf;fy ;lhn} / l56} laqmL 
x'g ;Sb}g . o;nfO{ ljz]if tl/sf ckgfP/ ;+/If0f ub{} ahf/tkm{ 9'jfgL ug'{kg]{ x'G5 . To;}n] ahf/ 
k|0ffnLdf ;'wf/ u/L cln nfdf] ;do;Dd e08f/0f u/L /fVg] k|ljlw ckgfpg] / u'0f:t/ sfod u/L 
:jb]zdf dfq geP/ ljb]z k7fpg] ;d]tsf] Joj:yf ul/g' cfjZos 5 .  lsgeg]  eljiodf 6«fp6sf] 
pTkfbg a9\b} hfFbf o;sf] :jb]z leq dfq vkt x'g ;Sb}g / ljb]z lgof{t ug'{kg]{ x'G5  . ljb]z lgof{t 
ug{ o;sf] u'0f:t/ sfod u/L Kofs]lhËsf] / 9'jfgLsf] ljz]if tl/sfx? ckgfpg' h?/L 5 . g]kfndf 
6«fp6 lgof{tsf] eljio pHjn 5 . t/ ljrf/ k'¥ofpg' kg]{ dxTjk"0f{ s'/f s] eg] pTkfbg kmfd{x?n] 
pke]fQmf, xf]6n jf /]i6'/fF xf]; jf :jb]z jf ljb]z xf]; pgLx?sf] rfxfgf÷dfu cg'?ksf] ;fO{h tyf 
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u'0f:t/ lg/Gt/?kdf aif}{e/L pknAw u/fpg ;Sg] Ifdtf /fVg' kb{5 . df5fsf] u'0f:t/ df5f kfn]sf] 
jftfj/0f Pj+ kfgLsf] u'0f:t/, df5fnfO{ x's{g Pj+ zf/Ll/s agfj6sf] nflu lbOPsf] bfgfsf] u'0f:t/ 
cflbdf e/ kb{5 . To;}n] df5f kfn]sf] :yfg÷jftfj/0f b]lv df5fnfO{ v'jfO{Psf] bfgf u'0f:t/ ;d]t 
pRrtxsf] x'g' kb{5 .

6«fp6 pTkfbgdf ptf/ r9fj / sf/0fx?

6«fp6 pTkfbgdf ptf/ r9fj cfpg'df ljleGg s'/fx?n] c;/ kf/]sf] x'G5 . vf;u/]/ k"0f{ / j}1flgs 
of]hgf gx'g', Joj:yfkg kIf sdhf]/ jf v/fj /xg' / 6«fp6 pTkfbg of]hgf cg'?ksf 1fg÷cg'ej 
gx'Fbf klg nIf cg'?ksf] pTkfbg sfo{ ;kmn gx'g ;S5 . bIftf / s'zn ;Lk ljgf Joj;flos 
6«fp6 v]tL ;kmn x'g ;Sb}g . of]hgf c;kmn x'g'sf] k|d'v sf/0fdf :yn 5gf]6, kfgLsf] ;|f]t, :yfgLo 
;fdfu|L, ;'ljwf Pj+ sdL sdhf]/LnfO{ klg lng ;lsG5 . o;df pTkfbgsf] k|rf/ k|;f/n] klg e"ldsf 
v]Ng ;S5 . o:tf s]xL ;DefJo sf/0fx? oxfF k|:t't ul/Psf] 5 .

!= kfgLsf] ;|f]t Pj+ u'0f:t/  
lr;f], ;kmf kfgL, jxfjsf] dfqf jf kl/df0fdf s'g} km/s 5}g eg] nIf jdf]lhd 6«fp6 pTkfbg ug{ 
;lsG5 . olb kfgLsf] tfkqmddf ptf/ r9fj a9L 5 jf a[l4sf] nflu tfkqmd Pj+ cGo u'0f pko'Qm 
5}g eg] 6«fp6 pTkfbgdf ptf/ r9fj cfpg ;S5 .

@= 6«fp6sf] bfgf 
6«fp6 df5fn] bfgf vfg z'? u/]b]lv jo:s;Dd ;a} pd]/÷cj:yfdf s[lqd bfgf v'jfP/ x'sf{pg 
;lsG5 . o:tf] bfgf rflxg]hlt k|f0fL k|f]l6gsf] ;|f]to'Qm sRrf kbfy{ -;fgf] df5f, l;b|f jf lem+u]df5fsf] 
w'nf]_ ldnfP/ agfPsf], k|z:t dfqfdf k|f]l6gsf] dfqf k'u]sf] / ;se/ ;:tf] t/ df5fsf] :jf:Yodf 
k|lts'n c;/ gug]{ vfnsf] u'0f:t/o'Qm v'jfpg' kb{5 . bfgf u'0f:t/xLg eof] jf dfqf ldn]g jf 
v'jfpg] ;do cflb s'/fx? gldn]sf] cj:yfdf nIf cg';f/sf] 6«fp6 pTkfbg ug{ ;lsg] 5}g / pTkfbg 
36\g hfg'sf] ;fy} d+xuf] kg{ hfg] x'G5 .

#= pTkfbg ;fdfu|L 
pTkfbgdf ptf/ r9fj cfpg'df 6«fp6 pTkfbgsf ;fdfu|Lx?sf] d"No jf pTkfbg nfutnfO{ klg lng 
;lsG5 . olb pTkfbg ;fdfu|Lx? dx+uf] jf ;:tf] eP/ klg cfjZos kl/df0fdf cfk"lt{ ePg eg] klg 
6«fp6 pTkfbgdf ptf/ r9fj cfpg ;S5 jf pTkfbg 36\g hfg] ;Defjgf /xG5 .

$= df5fsf] dfu / cfk"lt{

6«fp6sf] pTkfbgdf ptf/r9fj cfpg'df 6«fp6sf] dfu / cfk'lt{sf] cj:yf klg lhDd]jf/ x'g ;S5 . 
olb ahf/df jf pkef]Qfdf dfu sd eof] eg] pTkfbg 36fpg' kg]{ x'G5 . 
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%= k|rf/ k|;f/ 

6«fp6 pTkfbsx?n] pTkfbg a9fpg / pTkflbt j:t'sf] ljqmL ljt/0f a9fpg cfk\mgf] pTkfbgsf] k|rf/ 
k|;f/ jf lj1fkg klg ug'{ kb{5 . jhf/df k|lt:kwf{df pqg' kg]{ cj:yf 5 eg] cfk\mgf] pTkfbg plrt 
u'0f:t/o'Qm /x]sf] / :jf:ysf nflu  cfjZos 5 eGg] k|df0f ;lxt k]z x'g ;Sg' kb{5 .

^= bIftfsf] cefj, k|fljlws q'6L tyf k|fs[lts gf]S;fgL 
6«fp6 pTkfbgdf ;+nUg AolQmdf 1fg Pj+ bIftfsf] cefj ePsf] cyjf k|fljlws ?kdf x'g' kg]{ s'/f 
k"/f ePg eg] df5f pTkfbgdf x|f; cfpg ;S5 . h:t} pko'Qm u'0f:t/sf] bfgf cfjZos dfqfdf vfg 
gkfP df5f ck]Iff u/] cg'?k a9\b}g jf bfgfsf] u'0f:t/ ;fx|} g/fd|f] ePdf df5fdf /f]u JofwLn] ;tfpg 
;S5 . bfgf jf x]/rfx jf ;/;kmfO{sf] sf/0fn] xf];\ jf cGo s'g} sf/0fn] /f]u nfu]df klg df5f w]/} 
gf]S;fg eO{ pTkfbg x|f; x'G5 . To;} u/L slxn]sfxL+ k|fs[lts lgolt jf eljtJo eP/ jf Psd'i7 
df5fsf] d[To' ePsf] cj:yf x'g uPdf klg pTkfbgdf x|f; x'G5 . To;}n] 6«fp6 pTkfbg ubf{ k|fljlws 
kIfdf cln a9L g} lgu/fgL k'¥ofpg' h?/L 5 . k|fs[lts laklQ jf eljtJoaf6 x'g;Sg] sf/0fx?nfO{ 
klg Go"g ug{ ;Dej eP;Ddsf pkfox? j]n}df ;ts{tfk"j{s cjnDjg ug'{ kb{5 . 

6«fp6 gf]S;fgL ladf tyf ;'/If0f 

6«fp6 pTkfbg sfo{ ;w} ;+j]bgzLn Joj;fo x'gfn] gf]S;fgL x'g ;Sg] k|d'v sf/0fx? lgDgfg';f/ lng 
;lsG5 .
s_ /f]uJofwL, k|fs[lts eljtJo jf cfsl:ds d[To' eO{ x'g] gf]S;fgL 
v_ rf]/Laf6 x'g] gf]S;fgL 
u_ 1fg tyf bIftfsf] sdL / dfgj q'6L jf sdhf]/L
3_ cfsl:ds cj:yfdf ljB't cfk"lt{ aGb x'g' jf d]lzgx?n] ;fdfGo cj:yfdf sfd ug{ g;Sg' jf 

lju|g'
ª_ kfgL cfk"lt{sf] s'nf] kfOk jf gx/ jf jfFw g} elTsg' h'g v/fj u'0f:t/sf] lgdf{0f x'g' jf plrt 

dd{t ;Def/ gugf{n] x'g ;S5 .
r_ r/f jf cGo hgfj/sf] cfqmd0faf6 klg gf]S;fgL jrfpg' kg]{ x'G5 .

o;/L 6«fp6 gf]S;fgL x'g'df kfgL k|j]zdf cj/f]w, af9L, v8]/L, xfjfx'/L, k|b"if0f, /f]uJofwL cflb h:tf 
k|fs[lts sf/0fx?nfO{ klg lng ;lsG5 . s'g} ;d:of cfpFbf tTsfn ;dfwfg gx'g klg ;S5 .  To;}n] :yn 
5gf]6 b]lvg} oL ljifox?df j]n}df Wofg k'¥ofpg' h?/L 5 . csf]{ tk{m 6«fp6 pTkfbg Joj;fodf z'? nufgL 
tyf ;fnj;fnL vr{ ;d]t pRr /xg] x'gfn] / lgtfGt bIf 1fg ;Lko'Qm hgzlQm4f/f ;+rfng ul/g' kg]{ 
x'Fbf cln a9L hf]lvd /x]sf] Joj;fo xf] eg]/ :jLsfg'{ kg]{ x'G5 . gf]S;fgL x'g ;Sg] ;+efjgf a9L g} ePsf] 
sf/0fn] Joj;fosf] ;'/If0f x'g' clt cfjZos 5 . To;}n] 6«fp6 pTkfbg Joj;fodf ladf Pj+ ;'/If0fsf] 
cfjZostf kb{5 . ladfsf] nflu s[ifsx?n] hf]lvdsf] cfwf/ d"Nof+sg u/]/ cfk\mgf] pTkfbgsf] lglZrt 
k|ltzt lx;fj u/]/ ;/sf/L :jLs[lt k|fKt lgsfo jf sDkgLx? dfkm{t lk|ldod ltg'{ pko'Qm x'G5 eg] ladf 
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sDkgLn] klg s[ifsnfO{ sd eGbf sd ef/ kf/]/ pgLx?jf6 lk|ldod lng] / xfgL gf]S;fgLsf] cj:yfdf 
;/n tl/sfn] Ifltk"lt{ pknAw u/fpg] Joj:yf ug{' kb{5 . ;'/Iffsf] Joj:yf ubf{ 6«fp6 pTkfbg Joj;fodf 
x/]s lbg kg{;Sg] ;DefJo hf]lvdx?nfO{ s]nfP/ d"Nof+sg ul/g' kb{5 .

ladf ubf{ ;a}eGbf cK7]/f] t/ ljrf/ k'¥ofpg kg]{ clt dxTjk"0f{ cj:yf s] xf] eg] s[ifssf] k]zf ;w} 
;+s6u|:t / sdhf]/ cj:yfdf /x]sf] x'G5 . hf]lvdsf] nflu ladf sDkgL jf ;/sf/sf] clwsf/o'Qm 
;+:yfåf/f ladfsf] d"Nof+sg x'g x'g kb{5 . h;n] ubf{ s[ifs hf]lvdsf] lj?4 ;'/lIft 5' eg]/ 9'Ss 
/xg ;sf];\ . hj kmfd{df 6«fp6 :6s k"0f{ ?kdf 5 / pTkfbg vr{÷nfut lbg k|ltlbg a[l4 eO/x]sf] 
/ pRrtd laGb'df k'Ug] cj:yfdf 5 eg] To:tf] a]nf ladfsf] clt 7"nf] dxTj / cfjZostf /xG5 . 
To;}n] ladfsf ljleGg pkfodWo] Pp6f pkfo x/]s dlxgf :6sdf /x]sf] df}h'bf jfnL -6«fp6_ sf] 
d"Nof+sg u/]/ x/]s dlxgfsf] ljdfsf] lk|ldod tf]Sg' k5{ . h;af6 pRr hf]lvd /x]sf] o; Joj;fodf 
/fxt k|fKt ug{ ;xof]u x'g'sf] ;fy} s[ifsnfO{ cfk\mgf] df}h'bf :6s÷pTkfbg cg'?ksf] lk|ldod a'emfpg 
/ ;f]xL cg';f/sf] Ifltk"lt{ k|fKt ug{ ;lhnf] x'g]5 . ladf Pj+ ;'/If0f ;DaGwdf ;/sf/åf/f :jLs[t k|fKt 
sDkgLx?n] gofF÷gofF / ;/n gLlt tyf lgodx? k|ltjfbg ub}{  /x]sf x'G5g\ . To;}n] s[ifs cfkm}Fn] 
jf ;DalGwt k|fljlws ;xof]uL ;+:yf dfkm{t a'e\mb} /xg' kb{5 . xfn g'jfsf]6sf s]xL 6«fp6 pTkfbs 
s[ifsx?n] of] k|s[of ckgfpg z'? ul/;s]sf 5g\ . 

6«fp6sf] d"No >[+vnf÷clea[l4 

cGo df5f h:t} 6«fp6 klg kfgLaf6 lgsfNg] lalQs} t'?Gt lau|g yfNg] x'gfn] ahf/sf] nflu kf]v/Laf6 
lgsfNbfsf] cj:yfb]lv pkef]Qmfsf] efG;fdf gk'u];Dd cyf{t pkef]u ug]{ j]nf geP;Dd o;sf] plrt 
tl/sfn] ;+/If0f ul/g' kb{5 . df5f dfgf{;fy k|fylds ;/;kmfO{sf] ?kdf o;nfO{ l56f] ;8fpg] c+ux? 
h:t}M cfGb|fe'F8L, SofFsL cyf{t uLn, d[uf}nf -sL8\gL_ cflb lgsfn]/ df5f a/kmdf ;+/If0f ul/xfNg' 
k5{ . To;kl5 o;sf] pkef]usf] kl/sf/ agfpg] p2]Zo cg'?k ;+/If0fsf lqmofsnfk ub}{hfg' k5{ . 
;+/If0fsf]  qmddf o;sf] d"No klg x/]s >[+vnf jf txdf clea[l4 x'Fb}hfG5 . kf]v/Laf6 lgsfn]kl5 
t'?Gt ;/;kmfO{sf] k|s[of (Processing) b]lv g} o;sf] ;+/If0fsf] qmd z'? x'g] / d"No >[+vnf klg 
;fy;fy} a[l4 ePsf] x'G5 . ;+/If0fsf x/]s tx jf >[+vnfdf d"No ykx'Fb} hfG5 . o;/L pkef]Qmf;Dd 
k'Ug ;/If0f;lxt ahf/df hfg] qmddf kl/>d / ;fdfu|L Pj+ ;'ljwf k|of]u ePafktsf] vr{ hf]l8Fb} / 
a9b} hfg] qmd g} d"No >[vnf clea[l4 xf] . h;df ;fdfGotM lgDg s'/fx? k/]sf x'G5g\ .  

!=	 Xof+8lnª cyf{t rnfpg], cf];f/k|;f/ tyf yGSofpg] Joj:yf (Handling)
@=	 :6f]/ cyf{t e08f/0f ug'{ cufl8sf] lr/kmf/ / sf6s'6 (Degutting and cleaning)
#=	 ;/;kmfO{sf] k|s[of / o;sf] ljleGg kl/sf/sf] ?kdf ?kfGt/0f (Processing) 
$=	 KoflsªM a/kmdf jf ;'Vvf (Packing)
%=	 8Lk|mLhdf hdfP/ e08f/0f ug]{ (Deep freezing and storage)
^=	 KoflsªM ;'Vvf, Knfl:6s Koflsª, Soflgª -Sofgdf Kofs ug]{_, 
&=	 zLte08f/df e08f/0f (Cold storage)
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*=	 sf6s'6 (slaughter or cutting)M rfx]cg';f/ / cfjZostfg';f/ Koflsª jf kl/sf/sf] nflu
(=	 lkmn]l6ªM lgof{tsf] nflu lkmn]6 jf cGo k|of]hgsf nflu 6'qmf
!)=	 cfuf] jf w'jfFdf ;'sfpg] jf a/kmsf] k|of]u (Hot smoking or cold smoking)
!!=	 ;'sfpg' / ;+/If0f ul/g' (Dry salting): ;'sfpg' cl3 jf ;'s]kl5 g'gsf] k|of]u
!@	 ljleGg kl/sf/ tof/L cflb
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lrq #= 6«fp6sf laleGg kl/sf/

lrq $= cfuf]df ;'sfp+b} 6«fp6

o;k|sf/ k|zf]wg jf ;+/If0fsf pkfox? k|of]u 
ubf{ a:t' cg';f/ nfu]sf] vr{ lx;fa ub}{ h'gdf 
hlt vr{ nfu]sf] xf] ;f] cg';f/ pQm vr{ hf]8]/ 
kl5Nnf] pTkfbg jf ;fdfgsf] k/nd"No ;lxt laqmL 
ug'{ kb{5 . o:tf] vr{ ;+/If0fsf jf laqmLdf x/]s 
kl/jlt{t tx / :t/ cg';f/ clea[l4 x'Fb} hfG5 . 
o;/L d"No >+[vnfnfO{ Wofgdf /fVb} x/]s tx jf 
:t/df yk d"No lgwf{/0f u/L d"No >+[vnf clea[l4sf] 
l;4fGt cg'?k pTkfbgnfO{ ahf/df k7fpg' kb{5 / 
ljqmL ug'{ kb{5 . 

ljQLo ;xof]u 
6«fp6 pTkfbg Aoj;fodf z'? nufgL Pj+ jflif{s ;+rfng vr{ ;d]t a9L x'g] ePsf] / Joj:yfkg 
kIf klg lgtfGt k|fljlws / clt ;+a]bglzn x'gfsf] ;fy} km;n lnO;s]kl5 plrt ;+/If0f Joj:yfkg 
ePgeg] clt l56f] lau|g], ;8g] x'gfn] ;d]t a}+s jf ljQ ;+:yfx? dfkm{t ;x'lnot Aofh b/df C0f 
nufgLsf] jftfj/0f aGg' / hf]lvd x6fpg jf Go"gLs/0f ug{ ;'ljwfo'Qm Aoj:yf ul/g' kb{5 . o;df 
C0f k|bfgsf nflu pko'Qm gLlt aGg' h?/L 5 eg] ladfsf] ;d]t plrt Joj:yf ul/g' kb{5 . 
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