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~ q i('lf +U ~ +fmT : 1lfcrr'a- fc1 Cfi iij ~ ~ffi I '( Cfi I °'! '1~ial ei~ 
61" . ~~~* 

~q10+i1 ~ +:rrm ~ ~ ~ Rrnlq1..f1+i1 311~ ~ ~ ~ e;10~1~ 

~ ~ ~ ~ ~ 'h 0a1 Cf'l 11ar ITT 1 ~ +:rrm 3R11ta- Tr W>Ri +i <{ii V\i1Tfu ~ 1 

m- 11tifcg < r€fl? 1 \3 c +:rrm ~ ~ q 10+i1 Rrffi ~ q 101 <{ii m irmri- B ~ +:rrm ITT 1 
~t"> ' "{ ' ' ~ "~ r ~ .:),. q1~1+i1 ~ ~~lcl\3c ~ ~"'"11 +:rmJ '1'11 11+i1<{)<01 <rrr ~IOf''"'Cl\ 1 rm:r ~ .., 

v ~ v 

<rn +ilg)IC{)l ~ zyg q""J)<C{)l 31fofi."~H~l+I ~ ~ ~ ITTTf got "~ ~ +:rTW ...:> ...:> ..:> ..., "-!, c.p1 \"1 

'11411¢<01 <r;:f \3qi:i<K1 ~ ITT I ~ ~ 3R11ta- w ~ ~ +:fTW qp., ~ ~, 

Oncorhynchus gorbuscha (Walbaum 1792) 31~ Pink Salmon, Oncorhynchus kisutch (Walbaum 

1792) 31~ Coho Salmon, Oncorhynchus nerka (Walbaum 1792) Sockey Salmon; Oncorhnychus 

tshawaytscha (Walbaum 1792) 31~ Chinook Salmon; Oncorhynchus masou (Brevoort, 1856) 

31~ Masu Salmon 3fTR I ~ ~ +:rtifcg Rainbow trout err Oncorhynuchus mykiss ~ g; I 

W ~~Tcf 3lftr Oncorhynchus nerka (Walbaum 1792) Sockey Salmon, Salmo trutta (Linnaeus 1758) 

\11~01{ ~ ~ ~' ~ ~Ptl't;l!;C{)l M<IT, (R <ffi +ilg\101{ Gl'i:ll\3'1 ~ I ~ If!"¥ 
+:fTW ~ql0+il 31fu-1c=q411 ~ ~ g; I 

v 

~ ~ ~ +:rm fi:iftlq1.,"1+i1 Cllct~l~C{) lil<1"P1~ ~ \3qll<K1 ct\3c:+i1 '<""11c1\3c ~1~1~1i ...:> ,.. ...:> ,.. ,.. 

~I fi:i~lql'11 ~ ~l+ilrllcilll ~o fu. #. ~ Cf+:r ~ ~ ~' ~' (fR, ~1~C{)l 
~ r r ~ '' r P-.- ' ~ 
'11'11 ~ 9:~ ~ 1q10+i1 <"'6ll?l\3C: +:rrm ~ <rrr ~o 1-s . ~. ~ CF+:r a1qc:p41q, GJ11311 

'1T'fT \3qi:i<K1 ~ I <~i?l\3c +:fTW q10'1<{)1 m G!~l<@Cf'l ~ 31fcR"i'11'111CK1 , Rrm, ~' ~ 

'1T'fT ~I 

~Yl0Gfil 3ifucf;t~T 'l1'm<T :sf:s1q1@ ~ ~+i10g<C\;i ~ Wf I ~ fm- ~Ji:i'd'l fu+m;r, ~ ~ 
:s1:s1q1@;i ~ ~ ITT~ I ITT ~PflR1<{) ~~JtS((il<{il r:pf<11f ~+il0ll¢l +:rt<:f ~ ~ 'l1'm'T 

*~~<rm r.rnl<l', "~!<rm lffil< ~, ~ ~ ~ ~~ ~ ~ 
'J.. 



~ "'"' p "' " "' "' ....-P-.~ $; ....-P-. "' ..C,.(::>..._ ~(lt{' I m ITT ri:l~1q111q;1 ~ ~ ~ '111 1'11'1'"'(9, 1 ,ll~¢1<01 '11 1 1q1&1q;1 '-11 1q~"TT"11&1,,....qi,.,,.,1,.,.,.ll, 

~ '51'51g'(C'&lli "~ ~11 (water tower) '11'11¢(01 ~ g; I ~ "~ ~11 
¢fTC ~ 

~.......-+>r ~.+d ~ -'> " ' ~ ".......-+>. a~ " ( ~~ 
~.., '11'11 311~ 1'1~1 '1" B q1$l!;Ciil < ll<';l¢<:;1 +:!T'3f (lT(ff '11'11 +11<::.'"'0l,'1_ I 1q1&1¢I ~ +-t'11 ~I~ 

m-:;:n:r Agl¢10'1 ~ ~ rRT, <91&il'il&llg'(C' ~ ~ < ~ ~ ~ ¥ ~ 
fi:rnlq11l'"il Cl!Cl~I~¢ '110>1©d

0
1q>l IJ~~ ~ ~ ~ ~ l"frf ~I('!"~~ 

l1TW ~ ~ ~ 11#" < ~IAl""ll<:"llll , \3(<"ll<';'iC:11ll<:'1 qf';r 3f""ll" ~ <:'1&1'11'11 Gft'r ~ ~~ " _, _, 

~ ~. ~ < ~'5¢~ll "11f.SC!>¢l ~ gr~\")1¢<:'11'11 ~ 3ITCr~<:JCfl ~I _, _, 

~q1&1¢I fu+rRT ~ ~ ~ qf';r "1&1~1<:'1¢1 m ~ ~ ~n ~ I w , gTID ~ < 
"' "'" .......-+>.- ~ "" " ~~ ~ " ~ @&ilg'(C'AI ~ '11'11 mg;r q1&1'1¢I <:111'1 "{9IB \3'1mlT B ~C{'C{'I '(9,'1 I ~ ~~'11 1 '1 "1&1'91<:'1g'(C'¢ 

~ <R qf';r mw "CfT<1'i" ~c:rq,t ::,ncr~~ ~ M-m 1 m ~ ~A~1 g'<"'¢I *tT ~ 
f.1<1¢<a1q;1 m < ~ \3t'11c:1 ~ m 1IfOTr snf2:1q,I qf<qfaq,1 m f-il~lq 11IA1 ~ m 

" " _, 

mw "CfT<1'1" ~c:rq,t ::,ncr~~ ~ P<n:IT 1 

~ mm ~Cl Qlffi I <(Cflt «mcAT "<(" 'f!"1-ilffl~~ 

mW ~ ~ 3f."IBR CT\3C '110)1¢1 ® 'Ol"llfag'(C' ~ I m +:rtif ~q1&1AI <;:qlcl\32' l1TW 
-.:> ,... ...:> .... ,... 

~ ~ ~~ -.. P-.-P.~ r ~,....,.,..p,.0~ -.. f- -.. " -.. r "CfT<1'i" ~1q1U 1qq,1 ~ '"1 ",<f' t 0) I 'iql(1 ¢1 1"11+1"1 \3 'i:l1$'11 3-lq1't'<.f\I ~ ';1 g'(C'Al"i:l~ l41 11¢1 m 
, ~~ R F- " " " "' ,...+l.....Q, ~ t1lT'111T m V11•11+-t1~'1g'(C'Al"i:l18lq11l'"il Cflfekl'i 'l8CFf ~ '110)1g'(C'¢1 ~1q1U 

~ <R 3jqf<w:f g; 1 <.-ql<;:1\320 mw -~l""ll" ~ "=<"=< fu. # ~ qr;ftm ~g"1'<"'4A1 ~ m 
~ qf';r ~ A1 g;1qil ~TlfITT<;p ~ 9~ ~ 9c:; fu. #. a 1q¢AA1 <:'1&1'11\'1¢ ~ fu;it ~ ~ 

< " " 

~ ~ <:'11q¢'1 ~ ~ ~ ~ < cb'i:l 'i41'i"l¢1 ® ~ ~41&1'11 f'cil<tJAl'i ~ I 31fu ~ _, _, " 

qr.fr ~' 9 ~ 90 fu. #. <:'11q¢'1'11 qf';r ~ ~ m +:rt~ 6114Ro¢'i:ll( (Archtic Charr) 

~ ~ l1TW qf';r \rtl11 -g-;:f ~ I ~ ~ 4 ll GI I { ~ 3ft~ < 31'1Wcl I 'i g <"'GI 12' f.:t Cf4l &I Brr 
.:.!I ...:> ~...,, 

~0)1 
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~ +nW q I &i '1 "11 c: ~"l'h &id I '""q 1--,-\3 ~'1 ¢,,..,.I m ~ ~ ~UR We-~ ~ ~ ~ wftc: 1T1 
efr 1~mw1:ffi1i1 <R ~ wftc: ~ i:t,&ldlll qr#r, ~. ~ "d"m ~ ~ ~ 

~<lg~i:tl f'q-~~ t<rr"I" fq ~ 3Wf~<:fCP ~ I ~ "lf11<g~, ~. R1m "{ V~Wf +:fT'.'fl11T 

~ qr#r, ~ ~ ~ <l"T ~~ ~ <m ~ ~ \3t<11~'1¢I m ~ ~ ~ 
~ <:ft"n:r 1J1f+H¢I -mq 3Wf~<:fCP ~li:tl-O'lg~ ~ 1f.f "{ "lll11<Cf>l m ~ llldlllldef>l 

~m ~ ~ CT\3C mw q1&11Cf>I m ~ ~ 1 ~1&1rui:ii:ti:iffi qRJ- CT\3C q1&11Cf>1 m 
....::i ,,... ....::i ....::i ....:> ,,.. 

~~I 

f~~ 

~ wftc: ~ f.n::'1- f'tj ~ ll g ~i:t 1 t<rr"I" R'1 ~ : 
" 

9. ~ l1RT (Water quantity) 

~ - ~ ~ (Water quality) 

~ - 9 dlqtll1 (Temperah1re) 

~- ~ ~ 31~1J1'1 (Dissolved oxygen) 

~ - ~ ~(pH) 

~ - ¥ ~ e11Zlllq'1 (Total alkalinity)"{~ m (Hardness) 

~ - ~ '11 ~~I ~C: (Nitrite-N0
2
) 

~ - ~ 31l"llfrilll %"'1" ™ (Ammonia carrying capacity) 

~- \.9 ~ B iffi ~Pt (Suspended Solid) 

~ . i::; ~ ~ <;'10'lg~¢1 f11~1qC: (Contaminants) 

¥~~ 

¥.9 llldlllldClil ~m 
" 

¥ ~ ~ 3ITT'f# 
" "' 

¥.~ ~ ~ "d"m Clili:t~1< ~ 

¥ .¥ ~ "d"m ~+:mi" 
" 

*~ \nfl<fkq; oWc!'Rf, if>l<1ll l0 (5q\'j ~ ~ ~ ~ 

**~ 9"ITTfaq; ~' ~ ~ lfITT"~~' ~' ~ 



9. ~ ~ (Water quantity) 

~ it. c:. +:rTW \3(<"l1<:::14'1 m ~ 900 ~­

rn- m ql@f1+:11 ~ y_oo 'U . m gfu ~ 

~ ~ %TCf ~ m 3flcf~~ qfu I 

~ ~w<a1dlll 90 _0 ftr. gfu ~ arsc m 
~ ~ ~ 31~ ~ fu'lm ¥ ~ y_ 

~ ' ''' ' "< i:rccf W 'w11 'h< Cl <::: C1 -gr[ fflCf q I @ 1 +i I rr;:i:; _, _, ~ ~-

~ ~ ~ it. c. ~ +:rTW \3(<"ll<:::'i l1"f 
~ I ~Ul{Oldlll ~ fflit qj@f!Cl'l \3(<"ll<:::'i 

™ ~ m 41@fl+i1 ~ ~ +:rTW ~ 

~<~llnflmm~1 

C8C +:fTW ~ Rl1fur -a-m ~ IJ1 I {'i lTfR o8+IT ~ m ~ 4'<1 g<t'\+i I c<ITT" fu'l ~ I 
~ _, _, 

• C8C Cfll1t H+ilu1c:rl m 011f.:JC1>c:rl ~~mt~ llnflm ~ -grr m ~ ~ 
~ _, 

(Water flow) (ITT 9) ~ ~ 01 I 

• ~ ~ ~ ~ ~ (Breeding) m ~ (Hatchery) "¢1" m ~m 
R+rtur <f.t ITT fq;-~ +:rTW lIT';f \3 (<"l I<::: 'i Cl' I m ~m R+rtur <f.t ITT ~ rr1 ~ I 

~ ~ ~ ~1011R1< (Water quality requirement) 

l 9 ~ d I q '5fl +i (Water temperature) 

·ffi1ma1dlll ~ +:rTW o ~ ~y_ fu. #. dlq'5fl+i ~ qr;frm ~ ~ 1 ~y_ fu. #. dlq'5fl+i 

~ qAt ~ +i1011q;I ~ LJ1q1c:r1 m 3W~ d1q'5fl+i l1N'1" ITT ~ <IT +:rTW Wit 
arcWcl" ~ +:rr;;r ~~I~ l110)1¢l ~ -a-m ~ ~ m ~ dlq'5fl+i 

'<, ~ 9¥ fu. # . m -gr[ ~ I C8C l110)14'i ~ m 9¥ ~ 9t:; fu. # . dlq'5fl+i ~ 
....:>...:> ,.. c. 

qRT ~ ~ I ~ dlq'5fl+i ~9 fu. #. ~ ~ '+fC!>l1T +il0)1¢l ~ ~ ~ Cfi+fr _, _, 

3ITt +i10ll<l'i ~ Cfi+fr ~ < +:rTW l1<f qf.,-~ 1 9~ ~ ~o fu. #. dlq'5fl+i ~ qA1 

C8C l110)1¢l ~ ~ m ~~ Cllaj)'1lll dlq'5fl+i ITT I ~ CfiRUT C8C +:rTW %'1'1¢1 
~ G ~ 

~ ~ TRI ~ ml" ~o fu. # . ~ Cf?l1 d I q '5fl +i ~ qA1 V~"IB'f llnfTm ~ ~ o8+IT 
i14qJg; 1 ~ d1q'5fll1 ~ ~ ~ q;i::r 3fCl"Ur ~ 9~-9t:; fu. # '+1C!>l1T CLJci~1m4' m ~ _, 

C8C +:rTW q1C1'1Cl'l m ~ ~ dlq'5fl+i : 
~ _, 

iill'6'1c:rl m o-~y_ fu. # . 

~IJ1'i'"l4'1 m 
~m 

G 

~~m 
~ 0)'1ic4'1 m 

'(,-9¥ fu. #. 

9¥-~0 fu #. 
9~-9t:; fu #. 
~9 fu. # . ~ q;i::r 



m ~ ~ ~ a1q::fi44 ~~(Stable temperature)~~~ I~ lilg)lcN 
_, I ( 

m ~ ~ ~ a1q~44 "{ ~ 31ffi:i;1FF-N (dissolved oxygen)~ t:l~c:c1CLOI 
~ <1@m>"( 1 a1q~44441 ~ qRC1a'1~ aiP•RFi1'1Cf'I ~ "{ aimf.illl (NH

3
) ~ (excrete) 

~ w:rr qRC1a'1 ~ I \3~1g<Ol<f'I m ~ fu ~- ~ 9y_ fu ~- a1q~+:j ~ 900 m t:qT _, _, " 

, R , 
CJ>J +m9)l11T ~ q <C1 a '1 : 

• ~\3.y_ % 'tjq\'tjqlJ ~ (Metabolic rate)"{ 3ififfi\J1'1 +rr<T (oxygen demand ) +:IT~ I 

• ~\3.c:;% ~~~ 

• ~~ .\3%~~~ 
• ~c:; _ y_% 31441fi1£J1 \3Nl~'1 ~mcrrrr 

• ~~-9 % 3lfiffi\J1'1 ~ m (Oxygen carrying capacity) m ~ 

~) ~ ~ qf<C1a1g~ : 

• 9'~.c:;% aififfi\J1'1<f'I ~ ~ 

• y_c:; _c:;% C11dlC1<U~lJ unionized 314"\lf.illl+:!I ~ I 

• ~\3 y_ % aififfi\J114"\1 ~ (m ~ ~ ~ ~) _, 

~ +:fr-IT 

ufucf aif~\J1'1Cfil saturation ~0% 

~(pH) ~ - y_ w c:;_y_ 

1!1 1Rllq'1 (Alkalinity) c:;o w ~oo rn.m. !R. CaCO, cit"~ 
f f f 

~~~ (CO,) < ~- o rn. m. / fu. 
~ IFll ll +l (Ca) > y_ o rn. m. / fu. 
\ifrCf> (Zn) < 0 o~ rn.lJT. I R., ~- \3. ~ +:IT 

~(Cu) o <o oo~ rn.m.1fu. ~ ~ 
o <o.~ rn.m.1fu. ~ ~ 

~ (Iron) <1 .0 rn.m.1fu. 
ai+ilAlll (N H, -N) <o . o~ rn.m.1fu. (~ (constant) 

<o.oy_ rn.m.1 fu. (intermed iate) 
'11~~1~c (NO, -N) <o_y_ rn.m. 1fu. 
'11~~1"1'1 <9 OO% saturation 

~ ~ oR:r ~~ (suspended solids) <c:;o rn.lJT. I R. 
~ ~ oR:r ~~ (dissolved solids) ~o w ~oo rn.m. 1fu. 



';( . ';( ~ ~ 31fcffi\J1'1 (Dissolved oxygen) 

+:11f.1~&11{ ~ +:!l'J)l&il{ -~CITT1 1I~CITT1 ~ C1Titr 3lfcffi\J1'1Cf'I 3ff"Cf~~ ~ I +il~l~li 
"' fc ~ .... ' .,,.,.--,-,-,.+ .... 3ff"Cf~<:ft.P Cf'1 31 CR'l\J1'1Cfl BP-IT +:!l'J)ICfll ~' ~' '<1'11Cf'I BP-IT, 3PT CfilllCf'&JlqCfil ~ (l"m 

~ a1q'3fi+:t+:!I ~~I 

~ mw %1'1¢1 ~ 1:ffifrm ~ 31f'cRi\J1'1¢1 +:rnrr \.9 N. N. 1J.11 ~ m~ ~ ~ 1 ~ 

~ ~ ~ ~ \.9 ~ t:; N. N. lJ,11. ~ mtIB ~ ~ qr;fr ~ ~ I ~ 
c. ...:> ....:i ~ ...,:, 

1:ffifrm ~ ~ 3lf'cRi \J1 '1 c:pl +:rnIT \.9 N. N. lJ,11. ~ uiT ~ ~ ~ ~ Cfi+fr ar1\m I 

-mu 1<01al11 8q1&1<Pl +:rt<:r ~ ITTin ~ @C'11'11C'll<Pl ~ 1:ffifrm mtIB 31f'cRi\J1'1<Pl +:rnrr ~ ~ 
~ ~ 

~ -41" ~ CT\R q1C'J;:ic:pl ~ '&'1lc:c:pl ~ ~ ~ 1 
~ ~ ~ 

?NC mw ~ ~ ~ mmfta-~ i:rumft ~ fu ~ 3ff"Cf~<:JC.P tf.f 31 fcRi \J1 '1 311qR-1Cfl1 
~ ~ "' 
m ~ ~ ~ 3ff"Cf~~ ~ I ~ 3PT 1T~ (~, m+nur, ~ 3llful +IT c<n'l 

~ 31fcffi\J1'1 311tRiCfll m ~ GfITT !q(l)l\3~1 : 

• 31fcffi\J1'1+:!1 mmfta- mc.Ft crgrr an:raT (carrying capacity)~ I 

• ~~GfITT~I 
• l1T'J)T cll'5'1Cfll m ~ ·~Tful (energy) ~ ~ I 

• ~ 3lfcffi\J1 '1Cfll ~(oxygen demand)~~ ~c.Tc:f> ~ ~ ~+:!-0+:!1 31fcffi\J1'1+:!1 

mmfta- mc.Ft ~ an:raT (Carrying Capacity) 'EfCT\fu I ~ CfRUT ~ l1T'J)T q1&1'1+:tl 

fc ~ ' ~ .... .... ~ 31 CR'l\J1'1Cfl ~ Tf'1 'il'11Cf'I l=fc<r+f GfITT, ~ ~ (BP-IT, +:!l'J)l6fll ~ 

(l"m ¥ ~ ~J , mc.Ft ~ ~ ~ ~<~lfl1{+:11 t<n'l ~ tf.f ~ 1 

';(. ~ ~ ~ (Water pH) 

~ ~ ~ ~ ~ affil<:l" \lfuCfilll&il{ ~U'l ~ I ~ - ~ W t:; . ~ ~ ~ ~ 
crrrTr ~ lil'J)ICfll >J1ltj'1lllq'1Cfll m ~ ~ 1TR ?l\3cCfll ~ (l"m \3C'11~'1¢1 m \.9.o 

w \.9 . ~ ~ ~ ~ qrrfr ~ ~ I ~ q1&1'1Cfll m ~ c{1~~Cf'I BP-IT ~ . o ~ 

Cfl1 ~ t:; . ~ ~ W ~ ~ I ~~BP-IT t:; . ~ ~ W ~ ~ ~+:ilf.illl W ~ 
' -.. __,.,..p,..,. f. 8 .... .... ~P-,.....rl-~" .... ~ lil'J)ICfll ~11•1 61 '1Cf'l{c:f) ~ ~ lql&Jlil ~ "\lT<T: @&11'11&11Cfl 1-q~1 'il'11+11 Yl~~Cfll BP-IT 

\.9 (neutral)~ ~ l1T'J)T q1&1'1Cf'I m ~ ~ I 
Cfl1 ~ ~ ~ lil'J)l&il { q-;:r ~: 
• 'tj'rc:p ~ (appetite loss) I 

• lil'J)ICfll -~Tlfrft:p ~ Cfl1 ~' ~™+IT Cf'l:fr I 

• ~ q~pf ~ (tolerance of toxic substances) l"f't ™+IT Cf'l:fr I 

• ~ (Gill) m ~ (Mucus) ~ ~ ~ ~' ~ ·~qrn irr<ITTPn 3Tm ~ 1 

.... ~ f. ,.... ' ~ ~ ' ~ • ~m1g~Cfl1 ( 'J"l~ ~C'+['1ll +i , g1~~l\J1 '1 ~?1'11~<: , -n1+1c.J 1o:t 1:11<:1 ~ crrn 1 

• ® ~ ~ iffiRTfu ™+IT ~ I 

• 311 6fl f f+l if) "! ''i I 
99 



' -{ ~ ~ ~ ~ ~li\-,-r-'&1.-:-ri.'l..-:j-\'t; CR m '. 
• ~ cornea Z ~C1CflC11$ 31'm ~ l 
• ~lf¥C11{ T1lc 'i~f'30) I 

• ~ ~ (~ 31~FqC1'1 (acid-base imbalance) 1 

• fu"C1T ~I 
•~~I 

~.'t ~ &ilfillq'i (Total alkalinity) Z ~ m (Hardness): 
-C\ ' ;; ::, "' ' " .,.;::,...,.,. " "'.::, ;; " ei1<1Ltq'1, <Sl1$CfllciiFic z Cfll<ll'ic "CRT~ <-11•1 ITT 1 w cmo1al!1 Cfll<Sll"ic (CO) z <Sl1$Cfllcii1'1c 

(HC03)Cfil +:!lg)lot>I ·~~ 3Wf~l!Ckil+:!I rcmw: lllll~l'i ~ I m +:!10)10f>l ~ 31'm qR ~ 
~ • .('.> " pp ' "" " ' P ' 
'11'11cr1 ~ ~ &1 l'(illq'1(1 \lf<:fr:f)lll ~ I ~ Yll!;'61Cfll "'3""dR '61iEIClC11$ f"'ll!?;jOI ~ I ~ 

mw ~o ~ ~00 rn.<JT./R. ~lfillq'i ~ ~ ~ z ~~I 

RW~rull+:! z ~IH:ill+:! 3lll!'1g<C\ot>l (bivalent metallic ions) "lfl<r ~ ~ m ITT I ITT ~ 
ll1C1'61<g<"' Cfl:s1q'1+:11 ITT ~ ~ ~ ~ ~ 1 m 111g;1ot>I P1~fi:ia ~ ~ 
fciCfll~Cfll 'fut~ ~ Bi1 ~ Cfl:Slq'1&1 11gc:=qqo\ ~ ~ 1Tfu I 

C"\ -..:> c-.. <:"\. 

C1lll1lq11"1 (Fresh water) m ~ +:!10)1g<C\ Hypertonic ~ I Osmoregularity CfiT ~""'1C11C11{ 

~'"0,&1'1 <R, ~ ITT ~ ~ ~ qzj~ R¥ .q q,:f ~ 1 m ~ ~ 
~ m ( >~'i_o m.<n. / R. ) ~ ~ ~ Z ~ illll1T ~ ~ ~ 

osmoregulution CfiT m 'Cfl11 'tjql'tjqlj ~Tful ~ 'r1 q,:f ~ z ~ %R +:!10)10f>l ~ m 
G!'tt 'tjql'tjqlj ~Tful ~ ~ I .., 

~ . 'i_ 'il{?i{c (Nitrite) 
" f, '' ' ' ' ' ~ .,..c>,. p..... ' ' 31+'11 rtlll '11$2.llli'i oxidation~ '3C""ll~'1 '11$cl$c ITT 1 me .-,1'i:}\1~ o .'i_o +-11.<JT. / 1('1. '11$cl$c 

"' .;_::, "' "' "' 
CfiT fd<C11{ ~ 1I~ ffi Tffi ~~I rIT ~ ~ l1W:r 'il{?l{cot>l ~(concentration) 

~ ~ +nW+:rr Methemoglobinemia ~ (~) ~I~ 31fiffill1'1 1ICITTi 'Cfl11 

grr ~ +:!I 0)1 ot>I m 3Wf~<:ftf q,:f 31 fiffi lli '1 ~ Bi1 ~ I .., .., 

~.~ 31+'ilHlll ~ an:raT (Ammonia carrying capacity) 

~ 31+'11Hlll ~ \lCfll<Cfll ~ ~' ionized(NH/ ) ¥ ~ ~ Z unionized(NH3) ¥ 
~~I~ qfu;t ~ 31+'llfrtlll (NH3) %'1 an:raT ?1'3cot>I +:rm~ C1l+IT ~ ~ 
~ l'frf m ~Rm ~ I ~ ~ 31C:lll!'1g<C'&1 ~ ~ ~ ~ C1l+iT 
~ ~ <o. o~ m.<n. ; fu. NH

3 
z Wit' ~+:!l!Cfll m <o.o'i_ m .<n. !R. NH3 ~1frf ~I 

me qfu;t ~~tjg<C'ot>I ~ ~·<'61'11g<C\ (single-pass linear system Z multiple pass system) 

m 3i+:!IHlllCfll +:rnrr o.o~ m .<JT. / R. ~ l1W:r ~~I <ITT- 31+'llfrtll1Cfll +:rnrr ~ ll~t:!;Of>I 
111q~o:s ~ l1W:r ~ ~ ~ ~ (Feeding intensity) ~ Hl!?;jOI 'T1 ~ I 



~ . \.9 qr;ftm B ~ ~q ( Suspended solid): 

qr;f\'m Aftt CIT ~U+rr ~ ~ ~ ~q ~ qrrfr ~ +:fTW q I <1 'i +i I ~ l'f<f ~ I 
~ ~ Cfllll~Cf>I a;:qg(C' (gill lamella tissues) ~ Tf't ~ 31fCR1\J1'i ~ ~ f«f 

C'lllJ~g; I cf;tT q'ifY<:i'ICf>I 'Cfnl'T, \3~16<U1Cf>I 'C1TflT ~ (pine ) qr;f\'m f+:rfur!- ~ ~ 
qR \3 q ~l 4(1 ~ 31T'3'1 ~ I m ~ qzj~ ¥ m +i 1§11 Cf>I ~ cp+fr '{ ~ ~ 

31'i~l<<lil +:rrW \30ll~ 'i ~ (FCR) +IT~ B'i" ITT I 
~ ~ c ~~ 

~ qr;ftm Aftt ~~~(suspended solids) l1f:.:rr ~:~~~(digestibility 

of feed)'{~~ ~/Rel (feeding technique) mm~ I Aftt ~ ~~ ~ 
<R ~ ~ +:rrwm ITT (c:;o m.w. 1fu.J ~ trR, ~ ~~ '.ltfifa+i1m~1 ITT~ 
~ ~q (fecal materials) Z m ~~~'Rf~ ~l+ll"'lldlll ~ ~l{\J1Cf>I ( ~O lJTl1 

~) C:l\3C:<11{ ri 3lm ~ I m ~ +ll§>l<lil ¥f1'f'C{i+i1 lfr ~'Rf~~ Tf't (t)~l\J1"'ll 
~ ' ~ 

~q (fungi) Cf>T ~ ~ ql(tlq(UI G:l'il\3~~§1"( ~ ¥f1'f'C{i+il qrrfrCf>T l.Jql6<11{ ~ +11§11<11{ 

31T'iffi\J1'1 ITT 'G:ITID q~1Jg; I ~ ~ sestonosis ~ Z <l'ffl ~ ~ Wr I 
~ ~ 

~.t:; qr;ftm 3f"'ll" <:1('Cl6<6Cf>I fli~lqC: (Contaminants): 

~ ~ qrrfrCf>T ql(11q(OI ~ ~ ~ ~ I ~TITTT, 3ii<tJl\11Cf> Z ~ ~ ~ 

B ~q Z <:1('Cl6(6G:l lC: qrrfrCf>T W'd" ~ ~ ~ I ~' '.lltfifaCI'> contaminants ~ <rITT' 
~ (cadmium-Cd, copper-Cu, zinc-Zn, mercury-Hg) Cf>T ¥ ~ (concentration) o .9 

ft:r.<n. / R.Cf>T ~ ~ ~ ~ ~ I 

qFl1m 'il{?i1J1'1cN ~ ~<1-'iflffC1'ill (supersaturation) ~ ~ contaminants Cf>T m ~ 
~ I ~ CIT 900% ~ ~ saturation~ TI:ITT1 ~ (gas bubble) ® f.=p:f£11\3§) I ~ 

3fCIB.TI11T nitrogen TI:ITT1 q11"1G:llC: Rffl gill emboli ~ Z ~~~~I l9IB 

m TTfu"<T ~(deep well) (I'm '+!_-'l'flt (~) 'G:lTl' ~ qFllm (ground water) 31fiffi1J1'1cN 'Cf>lfr 
Z 'il{?i1J1'1<lii ~ ~T<1'ill ~~I qFl1m B ~ ~ f.i<ICf>(OI l'f<f, q11l<1I{ aeration 

CIT ru'fib~I< 'il<11G:llC: ~ (trickling flow) Tl1'fu ~ (gas stabi li ze) <r1 ~ I 
l '11fl:i'1Cfll ~ ~ ~(1(1'jq'1 

~ ~ m ~ f.n1tur m ~ 
~HIC1lq'i 9 ~ ~ iffi:r~~ ~~I~ ~RP:F.Pl 

ITT ~ ~ <fm llvr ~ ITTl1T ~ °0 
~<ft~ lT\3C +i1g;1q1 C1101 m ~ 

~ ~ 

~1~Rfltr~~mw~~ 
ITTm~~ ~~~I~ 

~ ~~~~m~~lifflR 
~~~g;'lR~~wfl'l<ffi~ 



~ (m ~.) ~ l1TW %11"11c ~ ~ fu'f ~I "ffic.Jl<Olcilll ~ l1TW m ~ ~ 
w orfcFr ~ ~ \il++fT TA m TT (high water retention capasity ~ r! ~ I 

't . 3f.=lr ~ 
~ ~ P-,.......,+... ~ ' ' ...,..p..,_ ' ~ ~ r ' ~ ~ 
'(.~"l '11~~.HI 1'1+11UI 'l'(.1'1 m lllcilllldifil '11"lW ~' 1"'1'1.\1 3il'[ciifil ~' "'llGI (l"m '11(i'(.I 

'1fl't "ff~ .,~ ~ -wfrc <T1 ~ 1 m ~ R+1fur rn ITT+n ~e-rrcfT ~ ~ 
~ (l"m +:!10)1Cl>l W ~ ~ ofi ~ ~ I 

--0 .9 ll1a1l!1aifil ~m 
r f, r ' ~ P-,.......,+... 

~ 'fiT+:f'i+:!IOJCfil C111'1 3ITCf~~ 1'1+11ul 

~' +:fTW ~' ~ m ~ (l"m 

\3011~1 ~ +:11g;ig<"' 3llR <&q111Cfi1 m 

ll1a1£11aq;I ~m ~ ~ wrrc <R ~ 

R+1fur (l"m +:fTW \3011~1 ~ ~ ~ 

(m~) I 

'6'.~ ~~ .., "' 

~ ~ ~ ~~<TCfil m ~ 

~ filcrm ~ ~ wITc rR qtl I "' .., .., 
·:· +:11011ifil m ~ ~ 

·:· +:!10)1Cl>l m ~ (l"m ~ITT f~1~A"I ~ q;nn:r lTfr ~<RI 
•!• ~~ "<fu:>f'11"<(13+:!1 m9'1 q,:f ~ I .., .., 

•!• ~ ~ 910lqlll (3ifr-Ri\i11 ) ~ ~ ~ 1Il!l<T rR q,:f ~I 
-..:> ' ...:> ...:> 

·:· f<il::h1Cfil m f.16Fi1R>iq:q;1 +i1011g<C'Cfil ~ q;nn:r m9'1 fui:r ~ 9~1i1q;I m 1 

·:· ~~~~m<Rm1 

'6'.~ ~ ~ (l"m Cfil+:!~I< ~ 

~~~~~<TCfilm~~~m~~wrrc<T'!m1 
•!• R+1fuT ~ ~ ~ [1" 00 I 

•!• +:110)14>1 C1Tf1T ~ ~ ~ ~ ~~ ~ 11T'3'1 ~ I 

•!• \3011~1 ~ +:!10)1Cfil ~ (l"m ~ +:fTW ~ ~ rR ~I 
f, '' ~ r ~ •!•'1+:11014>1 C111•1 (l"m ~ q)T11+!T 3ITCf~~ Cfil+:!~I< 11T'3'1 ~11:{>'1 I 

'6' . '6' ~ (l"m qfu-{t ~ 

~ R+1fur rn m ~ ~ ITT ~ m+1m ~ .,~ (l"m w '1fl't ~ ~ 

ofi~~I 

-----------------------



...... ~ ...... ...... 

'ls'.~~~ 1 l'>C:Cfil01(1 ~ 

<B11Rell<M1ll~·:q1*1~m~~p.m~qp.,~~,~<1murr-~~w~ 

~~-cn~f):iq;a1 R.,-q,:f ~hfct~mcrr<rri~~<Rmol\fm~~ 1 
~ ~ ~ 

~..tu;:~ 
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, Rarnpur, Chitwan, Nepal. 114 pp 

~ ~ 3f.1Wcll'1 ~-- ~oq . q g l\s +i I < rcij) ~1\3 C< l1TW ~ (fo 'h &) C< ), ~ 3f.1Wcll'1 
+fITT~TT@ <'fm ~ ~ ~ (~) IT~~ I 

~, ~- <f. ~ 3TR. ~ ~- ~o~\3. ~ mw q1(11Cf>1m~~1 ~ mw 
rrr-r-<.,-+°' p "' --rrP.-,. p "' r Yl(1'"1Cfil dlf(.1+i<lil (111•1 (1llR Ylf<CJ>Clil m I 
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• 

:fl . ~ - ' ' ~ [f ' ~ i;r<:lllT Tf'1 ~lll1 I ll Cf> I ~~~I rJ;ftfi l.lCJ 

9. w ~~ ~ ~ <ffi, ~ fuiruc ~YIC1+:ll gp::r: ~ ""l~l+:ll ~ 

~ ~' ~ crm ~ frfiARHi 
7<. am-.m.m ~ -.m, ~crm~ f.n:!tur ~ ~ ~, ITT- ~ ~ 

ftfif.:iru~- 9:<TI<T <r<t ~ 
l w GfiTR ~~ m f.n:!tur crm +nfcr ~ cpi:r ~ ~ 

~gcpl-q~~~ 
'6 fuiruc ~ ~' ~ fuiruc ~ ~YIC1+:ll g1C1~l'+l t;PTPl+:il ~ 

~ crm ~ ~ ~f.:iru~ 

'I.. . CFlO ~YIC1+:ll g1 C1 ~ l'+l \Flill+:Jl~I ~ 

61 \3°<!1 I c 31cif ~ ~ mrf ~ 
~ Cf'Tl1 <r<t ~ 

~- 3114f'1~11 ~~~ qr(ff g1C1~l'+l '.F~ill+:JI ~ I ~ 6l\3°C!llc 

~ mrf ~ ~ Cf'Tl1 <r<t 
~ 

\.9 ~ TC1TI1 ~~ ((11 Woef' f.n:!tur crm +nfcr ~ ~ ~ 1 ~ 
,;, ~ ( ~ '' 61\3<!11c 3fCPT+!T ~ ~ 

Cf'Tl1 <r<t ~ 

m f.n:!tur ~ m wn-c: Tlffl ~ ~ ~, ~ < '11f+:i1Cf>1 <!1<1lc:111 ~~Tl'f 
c<:TR 'j,~1\3'j, q,:f ~ I ~' ~ ~ ~ (Terrace) nfct f'1+:i\01c:pl "C11f1T {ll;i't ~ I 
~ ~ ~ < '11fl1'1Cf'i m (Topography)~~ 9Cf'l<Cf>I m '11Y'11i""l <ffi f.n:!tur 
rR ~ ""l~l+:!I ~ "W1: 



9. "<@,+:!Cfl (Linear Type) 

~ ~ +:! 1'11 "'d '< (Parallel Type) 

.....-- ....---

[!] 
\ ---

l l 
l l l l l l 

ITT ~- ?&114<.fi /~ (Linear Type) ITT ~- ~41'1/"ff'! (Para llel Type) 

9. <@t~<ti /~ (Linear Type) 

~ \li'.fll'<Cfll "<~tjg<6 'ilq>Jfl:q ~ ~ Cfi+:r ~ orim ~ ~ I -~~ 41@f1+il qlftTr 

~ 11T"fr ~ ql@f1 s<6+:11 Tf: qlftTr ~ 1 ~ i:fnrtt ~ TRf ~ 'hls<s<6 ~ 
" ~ " ~ "" ~ " ...........0..- " .,............. , ~ , q1@'(l+:!I \JfT'1 ~' <-i~HI ~ ql@'i1S<6Cfll '-il'11C/'I ~ mTGf ~ \JfT'1 (fm ~J,~4'1 41@'(]¢1 

r"'"'"' , ~ r ~~ r' "' ' ,...+:!,..,,.l§lrrl(>J,-...,1-,T~ C1TlTCfJT "'("TlT ~ ql@(li'.fll +:!l§llS<6(11~ '-il'1 ~1"1C1 ~ ~ ~ ~ ~ \li'.fll'(Cfll 

<~tjg<6 ~-3ITTC ~ f.n:rtur ~ q:;rtj ~ +:!lf.1~'1 I~~~ 4l@f1+:!1 qlftTr ~ 

11T"fr Tf: 31cR ql@f1+:11 S1~i11+:11 ~ 3ffu l1lWir fri~1~11 ~ lflis<s<6, ~ ~ ~1'11s<6 
~ -<: ~p " " " --.-.-P,..,. ~ " " 
l'flC'C'( ..,., ~ (fm Q/flH~I (fm 3l<R11\J"1'1Cfll ~ ~m C111'1 l'fJl'5 il ~ ~ Cflll'i(1Cfll 

( RcPr~T ~l RN1{11 (fm f.1+:1\01+:11 fcr~1tf t<n'1 q:::i:i1\311 3ffu-~ ~ 1 
~ ~ ~ ~ 

";( . e+tl'11"*1( (Parallel Type) 

~ +:! I 'i I "'d '< fB ~ 161 &l R+:rtur TR Tffi ~ - 3ITTC 

~ "<~ tj S<6+:! I ~ ~ ~ ffi\iIT 11T"fr 
aw:rIB <T'f ~~I~~~ "' .., 

' ...... "" ....:::;.. 
~ ~ ~ \li'.fll'<Cfll ~ C1-3ITTC 

Tffi f.n:rtur '11 ~ ~ I <ffi+lT ~ w.fl 

qlftTr ~ q-r;:fr 11'1": arcR ~ qlftTr <T'f .., .., 
"'< ~ r ~ 

11'1° ~t?:fill B C<'1 ~ +:11§)101~ '( 1'14'1 ~· '5fl+:!OI ~ .., .., 

~mcl11 qf., Cfi+:r ~ I 



~ 

~ 
~ 

~ ~ 

,__ 

~ 
t-

. . 

ffl ~ - 3/14/f//q?/( ('f/fJo'cfril (Elongated rectangle type) 

ffl 1.9 ~ 3fTClil( (Water channel type) 

' 

0 

ffl c::. 3fTClil( "11A;/q>J (Irregular shape type) 



ITT ~. 1J/(1/(f)/( (Circular) 

?ti.« ~m<ITT ~ ~ 
9 3WllcilC!'li( c11fh;i&il ~ ~ ITT nm (f?.11 qr;TI ITT 3!Tcf~<r"I' ~ 

(Elongated rectangle type) f.n1fur ~ C{ll1 ~ 

~ ~ 3ITC!'R 
"' 

~ ~ ITT nm (fm ~ ~ ~ 3!Tcf~<r"I' 
(Water channel type) f.n1fur ~ C{ll1 ~ 

., 
11'1 

~ B , , ~~~~ 3ITC!'R '1 i1 &1 Cl' I B "" '"' ...... 
(Irregular shape type) 

\Tl~l1'1C!'I W.IT ~ 
~ "Rnit 

~ ~ nm, ffc.lcfl f.n1fur f ¥ I~ &110fll i( a&i11,+:16fl m ~ 
"' 

(Circular) ~~'1"~ ITT~ 

~ ~1i11{'1 : (tel ;~ \ill:s1{1P(I, ~ ~ ~l 

~ ~ ~ ~ ql@flq;I ~~<A-¥~~~ m q;fu ~ 3f1Cf~<refl 

aj m ~ ll11'1Cf'l{I ~ ~ ~. 

?ti.« ~ ~ qi;:ft (~/~) ~ 

9 ~1~lt11ii .mtw 9 . ~o - ~ . oo 

~ ' .mtw 3ll\3C::Sli( . ~.oo - ~ ~o 

~ +IT\3" i:fn9fr ~.oo - ~ . oo 

't ~ 9.~o - ~ .oo ~ Q;c:_fr;f>1+:11 ~ ~ 

~ 3fCT:slCfiT m 
rfrc• 11T'frcFr ~ Z ~ ~ 3f!Cf~<T<.P ~ ~ ~ ~ I 

+lTW \3c<11~'1 ffi Ba-T ~ ~ '< ~tjg<"' ~. -.mfr i:fn9fr, \3c<11~'1 (fm +IT\3" +lTW i:IT@fr 
~~ . f ~ f f ...,....+4 ' { ' -.....P.-. ~ f ~ 
V111c;,c.ri1 m (fm ~ 1c.ric1., '11 ~ 1 .,~ "' q1@l<f'I C111•1 ~·cma1all1 90 c;,1<s ~o Cf1T 1+1c" 

< +IT\3" (fm \3c<:i1~1 ql@flct>I m ~o ~ 9~0 er. 111. ~ ~ ~ <~tjg<"' ~ ~ 
" 

f ~' ' -.....P.-.~~ ' f ' -.....P.-. ~ ~I CfiTl1 'R < ~1"1C11 f\i(~lf\Cf'I C'lll'I "~ctc.r>I "1161'i1 '1~lit>I C'lll'I 0 \.9~ - 9. ~~ 1+1C" < \3(<11~'1 
(fm +IT\3" ql@flq;I m 9.~~ - ~ . oo ft1R ~ <r1 ~~I~~~~~ 

' f ' ~ ~ ~A , , , ~ \3c<11~'1 < +IT\3" q1@ ICf'I "1161'i1 3RC' ~ ~IC()'"'Cl\ I lj,€lldlll "~ctc.ri161l11$'1 <RT ~' "1161'i1 

':(O 



~ +1TW "{ qm- qfas:_ll( 3ITfu-~ \ill'iG!lc ~ m ~ ~~~ ~ ~m ~ 
fl4;i11fl ~ ~ ~ ~ §; 1 ~ H¢1ft41<+il (Outlet) 1lf.1 ~ crcT ~m ~ ~ Tffr 
@':q (Groove) cfl" ~~~I ~ ~ q-$- (fm ~ ~ <f.t fct>fo+iC!'"'I ~ ~ 

~ ~ w +:rnr n zro 1lf.1 ~ 1 -m m.,- w ~ ~ m M ~ ~ CfTln1 rr.t, 
ql€lflC!'I +1YW ~ (fm G11fu<Cf'l +1YW ~ 311\3'"1G!lc m , ql€lf1Cf'1 cB 1lf.1 \3~1{¢1 1D'fr ~ 
~~T'i" <R ~ ~ 1 ~ f.1q;1ft1:1<Cf'1 i:i4'1\i11Cf'1 m f.1q;1ft41<Cf'1 ~ Y1€lf1Cf'1 Pf'UCf>l 
~ ~ o.o\.9 - 0 .90 fl1R ~~~~(Chamber) o.¥ 'J.. x o.¥'J.. GIT o.'i._o x o.'i._o 

fl1R ftl~\ilC!'l (~ m (fm ~ 3l8'l m ~ 11Wnuf ~Chamber cf)-~ triT 
.,.,...+>.. ~ r "' " "' f "' ........-C>rf, "' -.-.-Ph- r <>tco1 ~ '-11'1 ~) Chamber ~'il~"'Jl, Chamber "¢T G!l~G!IC: 41€l IC!'I 'w11'1¢lft¢I C111•1 ~ ~ 

Tffr ~ f.1q;1R-J;:g;, ~ ~ ft~:;ilF"11~ m M ~ ~ CfTln1 ~I +1TW ~ \ill'iG!lc 

~ m Chamber cfl" ~ ~ -~mq;l-~ TT'f ~ I ~ ~ FlcPrn ~ CFT+1 rR 
~~lftn <P+1 ~ (fm ~ ~ ~ §; I 

~ ~ ~ ql'fr qrr: 31cfit ~ft~\11111 ~ ~ qy;frm ~ ~ ~ 3lf<Ri'J1'"1Cf'l 
-..:> ...:> ....... ..,:) 

+rnT cpfu \3~1{G!ic ql'fr m cpfu 3lf<Ri'J1'"1 ~ ~ ~ i:rrff a1q';fl+i ~0° ~H1~fll11 

1ift&ruT ~ ~ mmr: 
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q:i1{~<1:~~m 

Cfi1{c:w~1~Fllc "l"ll{CJ>Cf'I ~ (fm flllftj'ii ~ "l"11<+11 art<"~ <:C' . 9~ 1 000 ~ -=< o,ooo 

w=+1 ~ ~, fi-f>~l'1Cf'i C1Tf1T ~ foifo+:JCl"I ~ l~l~Cf'I ~ (fm flllftj'ij CGf ~ 

~~I q ~ ~ qr\' \ifR ~ I Cf)fl1 'f.t ~ '{ 1::!,Cfl 61\J'"l I c ffl ori'11T qf., ~ ro i;r:fTTr 

<r.t~1~~~~~1 

'fiTO 

~ "l'11{CJ>¢1 ~ (fm ~ ~ ITT1it 3Wf~~ ~ <"' ~ ,ooo ~ 90
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imr~m ~ "111$"#) "{ ~<41$"#) 1 ~ w m ~en:r ~ ~ ~ m73" "{ ~ 

~~err~ m «,o iffif~m ffi mm ~a=+r ~ (micro feed) ar~ ~ITT 
r f-...' r .... ~ o.~ 

(starter feed) =~=<41 .::;-$"#)= I ~~ 9i::;o +1 1$:;+111¢1 ~ ~ ~ I ~ 3110 ~ 1«'1 +11 'j,'(l<f' I 

~ ~ ~ 31 1 q1a+i1 ~oo ¥';(~ ~oo 1.990 (l"qr i::;~o +i1{5fil1q:;I l1fu-;:IT ~ m ....:> ...:> 1 1 1 ~ ~11v·..,j 

~I~ O.~ 'lJl11 ~ ~ ~ m ~~~I ~ 'lJl11 ~l{ll1¢'1 mJ; qfu ~ 9 

rn-. rn-. q:;i-~~~1 

~ql C1 +11 ~a=+r ~ ~ 00 ~ qcq; ~ ~ Mcfu ~ ~ ~ ~ 3fT%f <f.f .,, .,, "' 
~ ., ., r .,..,.....;+ ~~ ~ "' ., ~ ., 'P . 
' l l '(~<f' I ~ I Cf>C1 1l11 C1 1$ '(l~I '::4 11(,IH'l<f' 3flW +111'1'"'tll, I ~ 1 q1llltf>I Cf>&i'11 1+11 +112J<:t>< I (Liver fluke) 

~ ~ ~ ~ Cf><S<l tf>I ~ ~ rn ~ I Cf>~'111C!>I <=rm~~~ I 
....:> ...:> ....:> ....:> ...:> ...:> 

~ Cf>~ll1IC11{ dlf\i:s')f (Blending) m ™ m"irm ~ "<T<1 ~ (frozen)~ ~ I 
Wcmo1aii 1 1Ifu 90,000 ~ ~ ~ fu;m. +i 1{:;n1Cfi"1:s "{';(.~ct.~. ~~~ I 

~ ~ ~ m ~ ~ m ~ 'CIUclCl>l 31~<1C1+11 00 3110-~T qcq; ~ ~ ~ 

@l{l!><N ~ m 90 imr~m B1" ~ 1 ~ m-~ ~ cn:r ~ w +A-~ 1 ~ ~ .,, .,, .,, 

WlR~~~31fu"~~I .,, .,, 

~~ 
~ "{ ~ ~I $1l1 C!>I +11~1 C1 I { rcr~'Tq- 9 tf>I <C!>I ~ (grader) mT ~(ll I \j ~ 9fc.t>ll I C1 I { iJfu'w 
~ 1 ~~.,lc l \3c TT7:l'7T +ii~1g 1 fl +1TW ~~ ~ ~ 311tf>TC11{ ~ "{ ~ ~ ~ ~ ~V~ I ~ ~~JI ....:> ....:> ....:> 

@{fo ~ ~ ~ ~ +11W ~ iJfu'w lT'rf 3l'fu 3fTCflf<ftf> ~ I m<:r: lft ~ <9T'f 1 q I l!>C!>I 
....:> ....:> ...:> ....:> 

~ ~ ~+1tf>IH1 ~<1g~C11{ ~ ~ +11~1 C11{ ~ ~ "<Tl91" m I 'l:l'R ~~ 
..... ....:> ....:> ....:> ....:> 

~ "{ i101tt1flll ~ ~ ~ +1TW ~ 3rfurT ~ ~ ~ ~ "{ ~ 
~ qfu iJfu'w lT'rf .,-q# 'lfi ~ ~ ~ ~l{ll1Cf>I eyed stage 't>C1C11{ ~(~ 11 \31 ~ I 
"(1""{ ~q l &J+ll ~ ~~ ~~OOeit ~ 'Cf>RUT ~ ~ (fish grading) <J1 3ffu ~""1Tcf' 
m I ~ +1 1\3"l lc \3~ 1 foa ~ ~ -m~ ~ <41d l <4<U1+11 gq:;f $l!>d l qf.f ~ W l!>Cf>1 1 ~~ .,, .,, .,, 

"1(~ 1 1., 1 m ~-<fr1-~ ~ ~ ~ "{ ~ ~ ~ ~ 1 ~ ~ rn ~ "{ ¥fT 
~ ~ @ 11 C1>I m i:ITTwrnt ~ ~ m ¥fT "{ ~ ~ ~ ~ ~(~l\3i 
~ I ~ "{ ~ ~ ™ ~ ~. +1TW ~ (fish grader) cFl" ~ ~(ll l \3 1 ~ I 
~ mcFl" 1 q {)~Al ~1"11¢1~ww;::;:r<m:t~1 ™~mo~ mcFl" ~ 

....:> ...:> ....:> ...:> • ...!) 

~(~1\31 ~ ~ ~ ~ um ~ ~q~c~ ~(~1\31 ~ I ~ ~l{ll1Cf>I ~ 
~~l'T'rf~m-~1 

~~~ 
"' c 

l11'J)IC1 1{ ~ ~ ~TTftftl> ~ ~~l"l~ ~ ~ m 9~-9~ ~ ~ qfu' ~ <r;:f 

~I~~ 1]"zj ql@flq:;I ~ ~ ~ ~ ~ "{ l1TW 114q4g; I C'lffi qfu ~ ~ 
Mctmr ~ ~ al-C1" ~~I~~~ lW-IT q;fu ~ ~ <r1 ~I 
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~..r~~ 
Hute, M. 1975. Text Book of Fish culture. Fishing News, Ltd, 3 Rosemount Avenue, West by 

fleet, Surrey England. Surrey England. 
Sedgwick, Stephen Drummond. 1985. Trout farming Handbook. Fourth Ed. Fishing News Books 

Ltd. I Long Garden walk. Farnham 

~, tc.p ~. z m~ ~. ( ~oo\3 ) qg1'5+i1 t=GIT ~ mw %'1'11 ~ ~ ~ 

~I 
Brannon, E.L. 1991. Rainbow trout culture. In: Stickney, R.R. ( ed) Culture of Salmon id fishes . 

CRC Press, London .189 p 
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• "'ll g)ltf>i ~ C1TflT 3F1qll 'ct"i ~ 3fur<:Fr (caracas) ~IB ~ ~ 1 
...., ...., ...., ...:i .;.,:, 

• ~T<RIT (steri lity)~ 1 

i:rra ~~ 

31 11c:ifWf> +!T\3" ~ ~ 9~1:11g~&J ~TCP \fi<lfC:ffr1iq'1 (genetic variation)< c:-ll~H'{ ll 

~ ~ i101g~C'll{ (phenotype) q~qcl'1 ~I fa..f1g~ ~<:f wTic (unintentional 

selection), ~'1~~ ii· (inbreeding), ~TCP 9"fuf.:1fc.IBP1T (genetic drift)~ < qo\~i <'f>< 
fl•Hllq2: (genetics lntrogression) ~I +rmJ ~ C'llq{qlfl (<SIB l""ft<" 9'11'1'\tf'ditFl fufl:rcf 
~ < ~TCP ~)CfiT ~"If\" 9~lllg~ V~ ~ I .., "' .... 

~. f.t¥>~!(4 ~ (Unintentional selection) 

~<:f +!T\3" wnc <R <a1f1ah1120 ~ wnc iffinm ~ qafm B "\J1T;::g; 1 C'1l1'it "cT qfu ~ 'Clelm 
(directional) g;'"tl c Cfll ~ "'llg)ltf>' I ~ ~ ~TCP < ~ i101g~"'ll q~qcl'1g~ .., .., .., 
~ ~ I ~~lg{UICfli C1TflT OC'1T "{ "<l1ilT "'ll g)lg~ 91ll'11~i ~ 1:fi"C'1" Rot "{ ~ ~ ~all _.., , "CJ)"~ C"\ ..:> ...... 

~ +!T\3" "'ll g)ltfil ~ g)IRQtfil ~ I ~ +!T\3" "'llg)lg~ cttr" ~ fkg~Cl l2: g;1f;1QCfll .., .... .... 

~ <fr ~ ~ ~ +!T\3" "'llg)l g~ ~: ~ ~ ~~ ~ 11\"{QCfll "'ll\3 g~&ll2: 

~ B ~I C'1l1'it 31Cffu qfu ~ 9Cfll<Cf>i 3l'~ l~ifll2: ~ m+n1T ~ ~ B "'llg)ltFl 

wnc ¥ "\J1T;::g; 1 ~ "<l1ilT < ~ +rrm ~ ~ aj'*r ~ fu"C'1l ~ +rrm ~ ~ wnc 
<A- 9~1:11&1 fu"ffi ~ "'llg)ltf>' I ~ -a<lR ¥ "\J1T;::g; 1 ~~<:r ~ ·~nmo1a1:1 1 ii1g;1tf>I ~, 
~ f, ~,.............: ' r 
<41'1 q {q<fqdl , ~ <:fTl'f ~ 611':,"ll'(TCP i101 g~C'll~ 31W ~ I 

~. 311'1~~1'.fi ~ 'filft (Genetic drift) 

~ ITT m ~ fu:iqtj~"l"'ll (gene frequency) B 3l1Cfl\"fl1Cfl qf{qcl'1&11{ ~TCP 

9"fuf.:1fm ~ err m ~ I "'1+'f'1T ITT m ~ "If\" q~qd 1g~ 91 Cflfa Cfl ~ ~ 
.., "' < 

~ +rmJ mT.) err~ llOlf<"l<&l +rmJ lR (f~ "'ll'1C!lll ~~err wnc B ~I 
~TCP 9"fuf.:1fm ~ ~ rrm +!T\3" ~ l]"zj +:1(1 ~ ~TCP ~· <"'l '11 "'I I 31W 1"f 

...., ...., C"\ ...., 

~ '11~&11{ ~ ~ m (founder effect) ~I "'llg)l tf>i Gl'"~ mrIT ~ ~ ;:rzj 

Gl'"~ (population) A+1tur .,-zj- ~TCP~~ l]"zj ~ ~ m (founder 

effect)~ ~ I ~ l]"zj ~TCP ~ ~ ~ ~ mT ( ~ - allele) Gl'"~ 
~(loss) err f.m-:;;rn (fix) B ~I~ +rmJ ~ 'if<ilill2: ~ ~ \t9Z \1fR ~ ~ 
f9:> qtj ~"I "'I I ~ Qf(1 C'1 g ~ f<ll I "'l fl <fl 12: \t9Z ~ "\J1T;::g; I <rf<iT ~ 't 2: Cl 12: ~ ~ '"I I g)I Cfll 

<B ~ T'f: f<l!l"'lf!Cfll l1roJl1T ~~~(mutation) 9Cfllllifll2: ;:rm f<l!l"'lf1&1120 m 1T1Jf 

err~~"'llg)l~l{~~~~g)I 
0 

.., 

~. ~ f.fi~+iifll err 311'!~~1Cfi ~ ~ ($'1li~ ~· - Inbreeding) 
~ ~ ~{~p \¢112: ~lcfi ~cIBT+1T ~ ~ ~'"tfc)l~ij· ~ I '1fli1 tfltfll ~ ~ 
~ <frrr ~ "tfll"<11T ~lcfi f':l;;•rn1tf>l ~ (loss of genetic variance err heterozygosity) ~ 

¥0 



~Tt{) ~Ufil ~fe;'1ctl err $'1fqjf.s~ ~Im~ Cl"~ (small effective population 

size- Ne) ~ ~ ~ <fR;r m ~ w ~ ~ I $'1fqjf.s~;i ITT ~ ~Tt{) 
ll015<6C11{ '1Cfl{l\+ltf 3ftR ~ I~ $'1fqjf.s~ ~ (~err ~Tfu:l ~) ~I <rntFl" 11+!19 
~ ~ ~ 

3lft<5<6+11 d~<""~l+ll ~. elTur qfu ~. ~ ~ ~' 1fi"C1" \3<:<ll~'1+11 ~ 3flfu Brr I 
....:i c:. -.:> ...::. "' 

:>< :>< 0 :>< 0 0 0 0 0 0 0 0 0 
~ ~ ~ ~ ~ ~ :>< ~ ~ ~ ~ 0 

~ 

ir~~~(Ne) 

ITT 9. ~ m"\3" ~(Effective population size)"<" {'1fqi~~ ~(Inbreeding rate)~ ~er 

8q1C1+1I ~i'GllC:l\3C: +!lg)li!>I 9\11'1'1<{)1 m ~T ~- ~fq; +IT\3" ~ <&rit qi-fu I 
~ ' ~ 

9\l1'1i_i!>I ~ ~ ~ "<" i:ftm ~ ~ ~ TR ~ "<" 9\l1'1i_i!>I ~ ~ cf;fr 
3PTTfu ~ 9+ ('~9 ~) "{" ~+ ( ~~ ~) "\3"iR ~ +!lg)li!>I ~ ~ ~ ~ I 

~ f.i@iqW; ~ ~ "<" ~ ~ m '3c:<11~"' 4l@fl+11 '1<1~~+:+1 m ~ c:fifu­
~ +11\3<S11c: f.i@ii!>I it ~ ~ 1 ~ \3c:<tl~'1 4l@f1+11 ~ ~~~41©€15<""¢1 ~ (rm 

~ ~ ~ 9 + "{" ~+~ +ll\35<6<SllC: f.i@;C{)I ~ ~ tR+rr ~TR llR~C{)I g; I~ 

~ ~Hl5<""<SllC: ~ +ll'f9)15<"" ~ rTfr +IT\3" ~ TR ~ I <IB 9<{)1{¢1 ~ ~ ~ 
~ ~ ~ 

"<"~TR~ +!l'f9)1i!>I "\3"iR ~"<"cf~~ (pedigree)~ m9'1" ~I~ +rrW 

c:fi'1 3ll+ll<Sll\3<SllC: "~ mITT ~ ~ I ~ ~ 3Wfl'1T ~ fu~<Sl~rtl "<" '1f\1tt:{)C{)I 
...:i ~l ~ t;,pl "' ...:i 

'118~1<5<""Cl"l'i:l ~ 1J\l1"'1'1" ~ ~ CflC1f<'l<""q {'1fqif.s~ ~ Cfl+:r 11Ulf<4fl'4 +rrW \3c:<ll~'1 ~I +!lg)ICl'I 
"' ..:-.=> -.) "' ,,... ...:i ...:i 

'1f\11C{)¢l '1T8"m ~ B ~ Cfl+:r rTfr {1fqif.s~ ~ ~ mR "\3"iR ~"<"cf~~ (pedigree) 

~ m9'1" \3qllll~ ~ I 
~ ~ 

~ $'1fqif.s~ "fl"U rr<nit ~ I ~ $'1fqif.s~ ~ Cf~ m ~ (crossing) <m\fu (out 

breeding) znil" \3c:<ll~'1 fu.:r er~ ~ ~ I ~ (rm <{)@<15<""+11 <IB 9C{)l<il>I 1J\l1"'1'1" ~ 
...:i ...:> ...:> "' 

CllCl~lfllC{) ~ ~ ~ qFl-~ <if ~ ~ Wl I -gn;IT rn ~ ~ "ffl+f ~ 
$'1f~f.s~C{)") G!"fu ~ ;:;q11 m9'1" it I 

< ~ ~ 



~. qOl1'iCfi( ~'E'fiqi! (Genetic introgression) 

~tcg flHll<lc ~ ~ ~ ~ ~ '<lT strain q;"f "1l•"H:<C\&11{ flHll\3'1 ITT I ~1"lf1+:11 

~ ~ Cf0fcr~i<:i><a1C'I ~ 9<:i>1Nil ~T<:i> flif!l<ic ~ 1 ~ quf-~tcg +:11g;1&11{ ~ 

m ~ ~ "1"1'16<"' ~ \ifR "{ ~ ~ ~ ffi +:11§116<"'&11{ Gflfufr i1015<"'¢I 3fTCITT+1T 

+:11g;1<:i>I GI"~~ ~(lll\3'1 ~ 1 ~T<:i> f+if!l<ic<:i>I ~ f!w:i<:i>I 3l'fH1&1+:11 ~ 

~ '<lT strai n ril' ffi ~ ~ +:11 §1161>1 GI"~ (population) ~ ~ ~ I 

~l'!ci~ICfi 'l'ii(lfcfl('1lq'1 (Genetics variation) 'fil" ~ 
t:1~&1 <:i><o1 lTfr mw ~ ~ ~ +:11g;1<:i>1 9'111Ri6<"'+:t l RB~ -a-e"I «rffl ~T<:i> 

"" "" 
lfl< I fCf>&i I 4 '1 ~ 3ITCf~~ §) I 

"""" 
~~ f. n c;i ' ' ' --..+>..- r ' r ' • 611 ..,q 1~T<:i> 'h<I Cf>C1 4'1 +:11g;1q,1 g;11 c: <:i>1 ~11 • 1 ~ w~ q;m ~ 1 +:11g;1<:i>1 Gl"m 

"" 
Addit ive genetic variance~~ g;;:flc:q,1 9Ri"h&i ~ lf.t ~ I 

• +:1 1§1161>1 Gl"m CF11 +:rnrrm ~ ~ (alle les) ~ +p:i" ~ ~ ~ ~ ~ 
g; 1 m ~f4&1+:11 U<T iifufrPci +:11g;1<:i>I f4<:i>1f!+:11 ~ ~ q:R1&i<:i>I ~ +:t5 c:=cl4 o\ "6"'1~1 e-. ~ c... ..:> 

• +:11 §1161>1 GI"~~ 6<1{f!cf>qfg, -.,zj' ~ fcRT ~ TR8'1 ~ I 
• ~T<:i> "h<lfu>&1'1q1 ~ ~ +:11§1161>1 GI"~ f4<:i>lf!<lil ~(development stability) 

"{ ci'"5,<"'~"1q1 (fitness) ~ fincrrn ~ I 

• ~~T<:i> "h<l fCf>Jl4 '1<A ~'1~\"'itw ·~1f"d)fi;'1al (inbreeding depress ion)~~~ I 

lJ'+ilqCflt{l ~~ ~ (Effective population size-N.) 

~T<:i> "h<lf<f>&il4'1 c:f)l1:l11 ~ +:11 §1161>1 ~li:l <'l'lfi GI"~ ~ ~ ~ (infinitely large) 

~~I W Clli:lfll~¢~4+:!1 1:J11l: ~ ~l"lfl6~C'\ fufl::Rr l1H +:!l§)l g<C\ ~~~I 
~~ ~ ' 

~T<:i> "h<lf<f>1:1' 14 '1 c:f)l1:l11 <A" #~~ ~ 1:fiTlh:rr <lf©QO<:i>I q;c;r l1H l1TW ~ +:! 6c:=cl40\ ~ v~ ~ e-. 

~ W ~f4&1<:i>I fq-tt '<lT 't«'116<"'&11{ (subsequent generation)~ lllll~H (contribution) <A" 
, . r ~~ Q ~· r ....C.-.. ' -< ' • r .-:l),_ ~ 

l1H ..... +:1=1g;...-1q,"1 m +:16c:=clto1 ~ 1 w.fl1 flli61&11~ "11'"1 £11 1 1~11 7T'1 +:11 g;1<:i>1 f!&:i1&11~ ..., ~1ci<:i>m 

GI"~~ (effective population size- ) ~ I m ~ RB <t,<16<"'+:!1 ~ ~ I 

• 9\1111+:11 m<r ~ q;c;r +:11 g;1<:i>I ~ 
' "" 

• ~ "{ ql-~ 3f'1\1IB 
"" 

- ~~ 
• ~ ~ ~ (~:ql-~)GfTC ~ f!

0

d<1l6<"' \JfB 31<R ~ \3<:"41~'1+:!1 m<T ~-I q;l-

3lfl+:!1'1dl (Variance), 

3ll¢ff+:!¢ (random) ~<A" +:11§1161>1 ~li:l<:i>lfl GI"~~ ( 
0

) f•P•'11 '1fll( f.1c:p1f&t;::g; I 

1T~li:l<:i>lfl GI"~~ ( J = ¥ xql-~ x~ / (ql-~ + ~) 
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• ~ '11itl€11e ~At~ ~ ~ z ~ f.1#cti1 ~ ~ 31~&11€1~~+:11 1P-fm 
~ ~ 

TR I 

• ~ 31~&11€1~(1'hlii "&1'lflT iA(~l{~r.tii ~<lg<l'\&tl{ CllcH11~Cfi ~ l1TW '3c<il~'1 qj<gfl+:tl ~ 

~ 4i<Sfl+:tl ~ ~ I 
• 91l1'1'1¢1 m ip.fm 11~~ctil ~ z qr~ rn-~ ~ m 91l1'1'1+:tl £1111~1'1 ~ 

' ' 
~~TRI 

• ~ +:i1a1r.tii ~ ~ ~ +i~'11+if+:t B ~ ~ ~ (~~, +n.<r, ~i ~ ~ 
+:i1a1r.ti1 ~ ~ 0 ~ 1 ~ 31~&11€1~(1"1r.ti1 m ~ ~ ~ +nW ~ ~ 

~ ~ ~~ ~~ ~ 11~~¢1 l1TW lWJf wne B ~ ~ , ~ 9Cfil<r.tii ¢ 
~ GTm (population) ~ m"1T z ~ "¥ 9Cfil<Cfil +il'&lg<l'\&11{ ~ l1TW 31~&11€1~(1">1 

(replacement) tit" "&1'lflT wne rr'f ~I 
. ' ' ~ f, '+-.--4~ • ~ ~ ~ +:tl'&l&tl~ ~ ~ ~ 31~&11€1~1 1n~Cfil ~qi-s ~1'!2'1 I 

~ \N"11,ill(I ~11"-'iltifl ~UR (Genetics improvement through selective breeding) 

wne ~ ctil4:t>+ictil ~<l ~ '3c<il~'1 ~ ~ +:tl'&lr.tii GT~ ~ Cllif.l+ill! Z 

~ ~ ~ ~mrt q~if.1ct'1 rr'f ITT I ~~ ~ (genetically diverse) ~ 

+i1a1r.tii GT~ CIT~ GT~ ~+i1{~r.ti1 +:im;TllT ~ q1&1'1<¥1 m \jqljl1ft B ~~ ~ 
(traits) ~ ~' '<TlT ~ ~~ Cfl<lfif>('ljq'1 ~ I wne 91i1'1"1._ctil lffi.~ 
~~ "h<lfif>('liq'1&1I{ ~ <Tfr ~~ ~ (genetically superior) ~ l1TW wne 
<Ttr 3fCf51~~rr.f~1 w +:tl'&lctil GTm ~ q1&1'1Cfil +igtf.lqo\ 1101g<l'\r.tii 3fWITT~ ..._ ~ ~ 

~T (heritability) ITT ~ ~ I {"1~~~ ~ +il'&ICfil GTm ~~ 'h<lfif>('liq'1 ~ B 
fu ~ fq'<f'l€lli! 3fCfi1 ~ 'if.f 3fWITT~ 1101g<1"¢1 ~T ~ ~ ~ ~ I ;rr:r.r +:11'&1¢1 
~ ~ ~ .;.:, 't' ""._ 

~~(breeding value) +IT ~TB~~~ (~, "lfr;:r q~qtf"'4(11, ~~ 
m, '&1&11¢1 '{Tr,~ '{Tr, 1101~flll +ITTI. '<TlT ~ ~lfu>. fu;it ~.um~ 
RuTT ~ ~l tit"~ ~~c:1f4fc1l1 (heritability) o . ':( -o . ~ ~ ~ wne ~ ctil4:t>+i€lli! 

;=r.r~ ~cm rR ~ I l1TW wne TR ~ +re.it ~ ~ ~ ~ ~ ~ : 1=ITTl 

¥¥ 



wfR: (mass selection) < q1f°<C1I~¢ wfR: (family selection) I ¥¥ ~ ~ qf.:r wfR: 
r ' ~ ,.....,k... ' ~ ~~ ............... -< ' ~ ¢1l(:ifl'i¢1 "'G-<<i ~ ~ '1<:\'tl\ < 3;'1ic'il <I €10:¢1 ~l'J,~I"~ ~ ~~~I m'R Tl'i ~ '111:\~ 

~~1f1~1 

~ ' ~ '~~ ' f. r ~l'il"'lldlll 'tl\'llC. 1:F11"1"1¢i ~ "'G'<<:f Jlgfel'iOI ~11~1"~ i101gC(b¢i \3t<ll~•nn;rm ~ \3(<ll~¢6=4 

~ITT I ~ q1€1'1<l>I ~ tf;tT Jlg('C4qo\ ~ R~l'1~1< ~ W{: 
...!! c.. ...:> ....!) ..... 

• ~ ~ : 'il3;1<l>I ~ < ~ ~ ~ ~ ~g~+q;:u (correlation) ~ ~ I c. c. ...::. .;.!) 

• ~ lITTpIT mum ~ (feed conversion efficiency): ~ +fTW q1€1'1'il ~ ~· "'ll€1'1 

€11lld<tl ~ ~ ~ ~ I 

• ~ (Mortality) : <:fr ~ ~~ TT ITT I 

• "€tiT ~ : ~ ll'f ~ < m~ ClldlCl<OIJil ~ "€tiT ~ 'il3;1¢l ~ I 

• ~ \3(<ll~'1 &n1fil (Fecundity) : <:fr ~ Jig('C4qo\ 3fWITT~ 1TUf ~ ~ ~ ~ ~ 
...::. c:-. ....:> ...:> 

\3(<ll~'1 ~~ ~ Jlg('C4qoj ~~I 
.-C '-1,<{'I "' "' 

• ~ ~ '3iR (age of maturation) 

• ~~(meat quality):~~~ +rm;r+rr <:fr~~ TT Jlgfel'io\ ~I~ 
ai•~w1a 'il311<l>I ~, ~ iifmm, ~ ~ < ~' ~ ~ iifmm (dressing 

percentage) ~ I 

fifir ~- wftc ~ "'llf<J04iil/2 ~f<F ~ 3f<f'CmY1T (Aqua gen, 2005) 

~i' • 



~~ 

fcr::r ¥. ~ ~ (breedning vatue) -rir ~ wi'l2t/i/ 3f<.fURTlTT" 

9. i:m:f ~ (Mass selection) 

"1fJ" ~ ~ ~ ~ <R ~it I +il§llt.f>i ~~err~ rnfo~qo,j ~~"Um"{ 
"' 

T.ITif ~ +il§llg~ ~~~I~ +il§llt.f>i TT"{~ 3ITT1RlIT ~ ~ ~ 

+18 +ITW ~ ~ ~ ~ df<¢1€11{ ~ ~ (individual selection) qf.:r ~ I ~ 

9¢1<¢1 w1lcci!li! ~ +il§llril "11~ (breed improvement) Tf""f" ~. <'!"<" w ~411'41¢ 

~C.t1RR1~~1 
• 3ITTITT" "Gl"mrf (base population) - 3ITTITT" "GI"~~~~ +ig~"ioi +ilR~t.f>i ~1"¢" 

TJ11T (traits)~ '"fl<lf¢~jq1 ~ ~ ~ I 
~ ~~ 

• ~ ~ ¢~l+il ~o ~ +il§llg~ ~ <T1 ~ I 1fr ~ ~ ~ fq"if't€11{ 

llill~l'1 lltril" ~ ~ I ~ 9¢41+il ~ ~ SFi1'11ftl ~ ~ ~ {'1fi.c~~- ~ 
.;,,)~ e ~ 

~ ~ ~ ~ ~ (breeding pair)~ ~1@1+il ~ ~ ~ ~ 

4ill~l'1 <R ~~~I 
~~ 

• ~ ~ ~ ~q:;\{~¢1 z ~ i1f<~q:;1 +il§llg~ ~ ~ -miT ~ 3RRffi (short 

breeding period) CfTC ~ ~ ~ I 
• lITTf §1..fli!t.f>I lffi,~ ~1"¢" ~ ~ <R rurnaa1g~ ~wt_ I ~err iftT ~ 
~~~Tf""f"~~~~Tf (~l ~<T1~~1 

• ~ i101g~q:;I ~err~ (phenotypicvalue) ~~<Rt,~ ~(lll\3~ ~ ~. m ¢1" 

~ ~ +ilQli:'il{ ffiRT ~I~ +mWit ~ WIR ~ ¢14*l+i+il <l™~t.f>l §I~ 
~ < 

~ ~ mw WIR l1't amITT ~~"Gt"~~~~ ~0% err~% +i1a1€11{ 

~ ~ \3f41~'1t.f>I mfl'T ~(lll\31 ~ 1 <'!"<" ~ ~ (intensive selection) {1~~~- ~ 

~ITT~~ WIR ~ ~0% ~~~I 
• ~ €1llldl< m ~it Z ~ ~ ~ i1f<~q:;1 ~ f.;flr:q~ ~'lffRf1:ff "GI"~ 

afl~d€11{ qf<fi.1ct'1 ~I 



• ~Cf~~ 101g(E\qil ~ ~ ~ ~ ~ ~+mW~~~ ~·'i:ll~'1 

~ ~ ¢14=:ti+rn1{ UcR ~I _, 

• ~ ~ "41<"11'HOl¢I ~ Hll~OI <T1 ~ I ~N ~ ~ (phenotypes) 

Gfi1' \3c:<11~'1+:il "41<"11"4(0Ttll ~ ~ ~ ~ I fll~¢1(01 ~ ~¢lll+:il ~ ~ 
~ ~ ~ 

+:il'J)lg~~I{ m "41(11q(Ol+:il ~~I +fTW ~ tj'j@fl+:il ~1 ~ 4'11flfuqi 

~' "3'iR ~' ~ ~ Z ~ 3fft "lldl"l<uTtll f'i"1<"11¢1 \3~1g<o1 5'1 I 
~ ~ ;;.>" 

• ~ ¢14=:ti+:iril ~q;~al +:11q1qi1 ~ m ~ ~ 3ITTlTt Cfm<f (base ~ control 

population) ¢1" ~~ ~ I 

q1~Clll~ifi ~ (Family selection) 

q1f<"41f{qi ~ f.n::<; ~ ~ : 

• ~N ~ 1I11f ~ 'Cl11Cfle ~ Cl1oo ~ (heritability)"{'{~ ( 0 .9~ ) ~ ~ 
• "41<"11"4<oftll f'i"1a1g~ Hll?.:101 TR '1~f4:i~ ~ t~ ~ i:rc:tfi ~TR '1~f4:i~ ) 

• ~N ~ 1I11f +:11q1$1 ~ ~ (E\qlIT +rro;T +rr1 ~ (~: ~ ~ ~T(l") 

~Cf) : 9c:;~ . c:; ~ @" : ~0¥. ~ ~ lT : 9~0. ~ 
9~¥ 9~~ -=<9\3 -=<9~ 9~\3 9~\3 

9~0 9c:;~ -=<9-=< -=<90 9~~ 9~~ 
9c:;c:; 9c:;\3 -=<o\3 -=<o~ 9~~ 9~9 
9 c:;~ 9 c:;~ -=<o~ -=<o~ 9~0 9c:;~ 
9c:;~ 9 c:;o -=<oo 9~~ 9c:;c:; 9c:;~ 
91.5~ 91.Sc:; 9~~ 9~9 9c:;~ 9 c:;o 

• '&11c:qi1 m af{q,1+:11 ~ ~ ~ ~1g¢1 +11011qil ~N ~ ~ ~ +frq;:f 

~ Z mtf amnz+IT ~ ~ ~ ~ ~T'1" ~ I \3~1g<o1qil ~ ~ ~ 
~ "'4CJ +11@11¢1 ~ Cf>, @", z lT lit~ qf{q1<ril ~ ~ ~ ~ ~ @" ~ ~ 

lTt" 31ciT fqfr fCl¢1~ril ~ ~ qf<"41<€llC: +iR +mW Cfll'R ~ ~ ~ ~ ~ Cf) z 
lT ~ ~ ¢14=:ti+l€llC: ~(lll{'i9; I ~ 1:IB ~ af{¢1+11 ~ ~ Cfll'R lTt" ~ ~ 
~ 1 ~ qf{;;mg~ ~ ~ W1_ ~ ~ 11f{~qi1 ~ qf{"41<ei1c: ~ ~·€£11+11 "11fIT 
+:il@;lg(E\ ffi1 ~ I 
~~ 
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. 



~ 
f.:t1:1f.::1a ~ n mm ~ m ~ ~ fi:I =t'1 ~1 •ll iii '11 \3 '1 ¢l 3ffufufl ~ ... 
~~~~mm q1(11¢l lf'1~<lit1 ai~~1fllq; ~ q1(11~ m ~ ~ 
afm~ ~ I n ~ &l<Htlll ~·~1(1'1 ~ tlf.f ~ ~ <to ft:r. 11fu' ~. 
lf#il('ll~ m ~~ ~ qfu-~ '{ ~ ~ m 900 ~ err m ~ craT qr-;ft- qfu­

fltf;u;s~ ~~~~I~ 3fTllffi Cfilf ~ o8+n' ~ q1Tfl('ll{ ¥-~ tfN urr: ~ 
"' .., .!. ' 

TR lliT m- 4lt1fl(;~ ~ 1Fl' ~ , w ~ ~ \J1Hll$I ~ ~ 3fTllffi ~ "' .., 
~d(;iill(! ~ ~ ~ ~ ~ ~ ¢'ifl¢'i c:;-90 ~ \3~1{¢1 ~~~ I 

tfN tfN Tf'. ~ mR ~ ~ ~. ~ W 1.9. 0 ~ ~ craT ~~I ~ ~ ~ Cfilf 

'{ c:; . ~ ~ ~ ~ 'il3J~ ~err~ (gill)~ ZlIB W ~~I ~ ~ ~ 
qr;fr+rr 31+i'lf.:tlll~ tiR:id~lliti craT ~ I 0 .0913 ~- lJTl111fu' ~ ~ craT 31'ilf'rtlll 1'l"R1((¢'1 ... _, ~ 

qr;fr+rr ~1\3(!~ ~ ~ ~ I 

{~.,1~1\3(! q1(1'1~ m ~. ~ '{ ~ a1q:;+=;Ji (90-9c:; fl~ll~ ) ~ ~. "1tr 31"~ 
CfIB ~ ~ qr-;ft-~ 1Fl' ~ I W ~ 31"~ ~ qr-;ft-~ ~ ~ I 

~ ~ a1q:;+=;Ji ~ ~ ~ ~ 31"ajq_ ~ ~ ~ ~ 3ffufufl Y1'~01$I ;w.rr 

~ 'il'1T7 nrr ~ ~ Gf.f tfilf ~ 1 w ~ err ~ qr;fr+rr y 101~11:1 ( atfcRI \11 '1 ¢1 l ;w.rr 
C°'. ~"' ~ C'-. .,) 

~ Cfilf ~ m-~ 31fcRi\11'1¢l l1r.IT ~ \3qlll(;~ 31q11\3Tf q°d I 
.,) .,) .,) ~ 

~tm=R~ 

~~~~f4i~'i;i ~ : 

9J ~Tcl> ~ '{ ~ ) ~ ~ 
"' 

~TcJ> ~ 3lra<•1a ~ ~ ~ fci.4£14'1•1:1 ~1{\Jl~Ai ~ ~ ~ ~ 

~ T1f yom•fliil ~ ~ ~ \3Nl~'1 'd"m €11~'il311 ~ ~ ~~<:1¢1 ¢14(;~ 

~ I ~ \3Nl~'1 ~ n ~ ~ qTirtr (fry growing pond) ~ ~1{'11¢1 

fi:l=t'li(Pll mm m ~(marketing pond),~~ 'd"m 3fi=ll" afm~ \3q¢<UI '{ ~<~l'il<.fl 

m ~ ~ ~ '3; I~ \3N1~'1 ~ ~ fq>~Ji¢I m ~ ¢'ifl¢'i ~-¥ rflcT' ~ 
~ I 'il3J¢l 'F.f'1'('q ~ ~ qfu ~ q' 1tifl'il ~ \ifR ~ I ... 

~ q1\'1"1¥i ~ 

t -m 
~ mm ~¢\\31¢1 m ~ atfcR1'11'1'jOffi (1.9 ~ m+f/~ err m ~ m ) ~ 
aJm~ ~ 1 m mm wc11<01aii1 ~ ~ ~ m ~ ~ ql<51f1Ji1 ~ 

*~~~~~Ill. ~- I~~) 
**~ 'l1fqfuq; ~. ~ ~ ~. fl.r9rt I 

'(c; 



[;;!~~~jf·~~. 
f
~
~

.~
t
!
 

~
i
i
!
~
W
 

~lgi~og--ff10 
1~~~1~ 

i 
-1b~~ 

!~i ~-~fl! 
ils~ 

l 
i:~ill 

!~f~~~!l~~ 
s--ll~t 

W!i~ji 
f~i~~~iit; 

~:!~1l 
1~1f·i1 

. j ! ~ l 
f, f f 

i 
w

 t i[, f, i· 
-

"' ~ >i 
. 

l 
'If w

 
i[, 

-
s ~ 

'[, ;& 
t i 

w
 ~ g i 

i i' ~ 1 E
 I ~ i i i 

I ~ 11 ' ~ ! 
~ I !. i ! ff ;: 

f [, '~ .~ ~ i 
If 

t w
 

t ~ 
'S' ~ ~ 

f;; 
~ . 

~ ~. ~ ~ 
iti L~ ~ i~t 

~f i>t:; tt 
~lt ~ 

s
., 

j~~iti~irt.i 
i 

~~~1~~~ 
L~~i!I 

~!~:iE~~f~ 
i 

ii:i~~w 
~~f·wJ~' 

.w ! I ~ ~ f ~ E
 ~ "' 

"' 
! 

~ l ~ Ir i 
~ ~ -

.5' ~ 
~ -

'R; E
 ~ i t $ J ~ 

~ fl": i ~ 11 t '[, ~ i ,g i f, I~ ; 
i!l$iJf~

·~~ 
i~~~lii',[ ~i~il 

i 
f l~i·~~Jl~w 

"'I ~·~Ziil I!
~~ w.~i 



f ii 
i~J~i W~,J 

ii~I'~ (ij 
i~l t[, ~~ i 

i, i ~ [, 
i [, ~ i i 

; ~ i 
t ~ ~ :t ~ t I, 1 

! ~ ' ! I 
r ~ ! 

,w"" W
 ~ 

~ i ~ i;; ~ ~ ~ ~ 
i ~-~ i ~ f, ~ i 

E
 i [, ~ ~ 

! ,i ~ 
~ ~ g g 

~ ~ ~ ~ r ~, i ~ _ ! ~ ~ ~ i t t ~ 
~ r~, ~-; i 1 ~ 

[,;;Ii 
-

-~ ~ ~ ~ i ~ i 
~ t ! ~ i ~ ~ ~ 

rli> ~ ~" 
-~ 

~il:i 
1~~W~~!~tt 

Eit'!jji~,i 
1!J:~ 

}i~ 
~~-W 

g-,~f~~~~~ 
{1

!'-l>
;t 

i~~ 
t!~~~ 

ii,i 
~ 

Ii fi;; 
; '.I!: ~ t 

~ 1 
~ ! 

~ ~' s: 
~ 1 ~ ~ ~ 

-
-~ ~ 

&:: ~ 
~ 

. 

~ '° 
i;; !, 

~ l t -~ ; w
 i ~ [ 

t ,~ ? ~ ~ 
~ t ,g 

i ~ ! ,~ ~ 
:r ! r ~ 

~ ~ ~ ~ 
.,~ ,~? l i i 

· r ~ 
~ ! ~ ~ i: E

 i i ~ 
i t ! J ~, .,, ~ ,~ 

~;!~ 
Ji.,~fli~~ 

t~;;w~~-1':~ 
~""f _

t 
~~ 

I f ~ ~ 
~ ~ .-

~ ! ~ ~ 
~ ~ } 1" ~ ~ i I Jls I ~ ' ,~ ~ 

!? 
~ .,, W

 
i i ~ .~ f, 1 : 1 ~ 

JL~ 
1< w

 -i;; 1 4¥ 
fi 

. ~ t W
 ::. t'. ~ l ~ 

~~t 
~t~~lr,i;tl 

it~fgt~~~ 
1~~1~ --~~~ 

f~j~ 
lii ~ F: ~!tr:' Ili it~i ~f ~ 11J ~t f ! E

 ~ ~ 
l ,!; l ~ 

! ' 
1; I ~ j ~' ~ '! l i 

E
 ~ ro J ~J ~' ~' i ~ l ,j; m

 -11 ! ! ~ 
ltif Ii II ~lirJ ~ !i·~ii E

 ~f i 11 ~iii 
it i: 



~ ! 
f; 

<Ii' ~ ~ f. -
, -

'Jg ! ~ J! ~' ~' i:"' ~ ~ 
~
 l 

~ 
tlV 

I 
I~ ~

 
[

? 
~ ~

 ~ ~ 
g

 ~ ~ ~ ~ 
~" _ ~ 

~ ~ ~ ~ t 
~ 

~
I~ ~? ~ -~ ~ ~ ~ ~ 't& 

~ ·~, 
~ ~ t 

J! ~' 
i 

~ w
 ~ ~. ~' i t f 

f{ i 
~ 

~ ~ ~ 1 
-

gf i ~ %
 Ii~~ "

'' -
i .~: ~ ~' 

! ~ i j ~ 
i i 

I. i { ! ~' ~ ~ i ~ 
g ~ ~ ~' 

i ,i w
 $; I 

i ~ 
~ i,~. 1 ~ti! 

E
 

f~~~1 
~,f?~~ 

,~,i 
~i~i1~~li 

~ ~ ~ 
~ ~'t~t 

,g' 
-

~ ~~ ~ W
. ~ :;;:i\''io 

i ~ 
0 

' 
~ $

; i ~ i: 
&: 

--
~, 

~, 
i n: ~ t ~ ~ :;: ! 

-
~ f; ~ ~ 

~; i t 
-~ 

i i 
~' -

~ 
w

 ~ ~' 11& ~ Ii ~ ~,, 
-

~ ~ ·~ ~ 
f ! ~ .~ ; 

! ~ -
[ ~' 

-~ 
i E

 I ~' f ~ ~' ~ f :~ 
~ 

~,J ~ i 
~ :w ~ ~ [ 

I! i 
i ~ 

~. 
i ~ 

r~ ~ ~ ~ i ~ 
! i ~ ~. 

~ ~ ~ ! ~ ~ ~ ' j ·~-t ~~ 
: ,i J 1~ 

~J ! ·~ f i ! ~ ~ ~~< 
. 

. 
0 

""' 
A

-
~
 

-
~
 

It;: 
~
 

[
? 

~
? 

<
!) 

!----
I
-

l"i ~
 w

 
n-

._, 
-IV>' 

? 
f& 

I:;: 
~
 

p
 
~
 

. 
~
 
~
 

:,! i ! ~: ~;] ! ~ 1 i I i ! ~ i ~, i: Ii i; iii ~: ~ ~ ! ~ 
f~,1':~ 

· 
t' 

~~ 
~ 
{
~
~
~
~
 

li'li'i;:~ 
W
~
-
~
~
E
i
f
!
'
 

i~}~ 1i!lt~, ~~~~f
·~~· g;ii:i~I ~~l.~ii~~~~rr 

i ~ ·~ ~ 
~< ~ ~ ~ ~ 

~ 
• 

• 
• 

• 
• 

• 
t . . . . . 

~ 1&? ~ ~ %
 ~<~ ~ ~ ~ ~ 



·!G
 

I~ 

~ 
fi 

f _ 
Ii 

~ ~. ~ 
11 

i ~ i 
t&·j 

~ ~ ~ 
:g ~· 

1~·~ 
lJd 

~Ii 
~t~ 

li i ~ 
~~ .. 

~~ ~ ~-
l·~W 

~i 
~ 
i
~
~
 

~l 
~ ~ f 

~:t ~ l·~{l' 
~!·~ i~~4'=L 

-
~

1~ 
~ 

i
x 

~ ~ !,~ ~ ~ I t ~ ~ ~ 
1?1?£

~
~
~
~
 
~~~~ 

,,-... 
0 0 
0 
0

--

x 
,,-... 

0 
~
 

0
--

. 

x &
 

::>< 
0 

0 
0 

o' 
::>< 

'-
' 

'-
' 

II 

~ ~ ~ 
,,-... w

 ~ 
';:;' 

E
 I 

~ 
.2

1~
~ 

-
0 

~
 

>
 

il) 

'-'I 
~ 

~ 
g ~ 

c/) 

l ~ ~ -! 
ii; i ·~ 
ll~t ~ 
i ~'i:: i 
i~ w

 I ~ 
I:; 

fi' {' ~ ~ 
cE J!: 

::>< ~
 

~ 
~ti 

; 
-~ i 

I~ I~ J!: ~G 
~ 

~
 ~ ~ ~ 

~ 

~ [?; i I 
~

J!:~ 
cr-

ti ~ 
~ 

~ ~i ~ 
i 

0 0 
::X

 
0

--

0 0 
(
Y

 

0
--

~
 

0 0 

l 
o

/" 

i 
0 0 

1? 
u

.Y
 

0 0 
f(

Y
 

0 

~
 

~= 

o
/" 

::X
 

0 
u

.Y
 
(
Y

 
o

/" u
.Y

 
f(

Y
 

::X
 

::X
 

::X
 

)o
 

)o
 

f(
Y

 
f(

Y
 

f(
Y

 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

)o
 

o
/" 

::X
 

0 
u.Y

 
(
Y

 o
/" 

u.Y
 

u.Y
 

::X
 

::X
 

::X
 

)o
 

)o
 

f(
Y

 
f(

Y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
)o

 
o

/" 
::X

 
0 

u.Y
 
(
Y

 o
/" 

~
 

u
.Y

 
::X

 
::X

 
::X

 
)o

 
)o

 
f(

Y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

~
 

0 
)o

 
o

/" 
::X

 
0 

u
.Y

 
(
Y

 

~
 

u
.Y

 
::X

 
::X

 
::X

 
)o

 
)o

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

f(
Y

 ~
 

0 
)o

 
o

/" 
::X

 
0 

u.Y
 

IS 
~
 

u
.Y

 
::X

 
::X

 
::X

 
)o

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 
f(

Y
 ~
 

0 
)o

 
o

/" 
::X

 
0 

o
/" 

IS 
~
 

u
.Y

 
::X

 
::X

 
::X

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

::X
 

u
.Y

 
~
 

IS 
o

/" 
0 

0
--

(
Y

 

0
--

0
--

0
--

0 
IS 

u
.Y

 
)o

 
(
Y

 
0 

IS 
~
 

f(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
0

--
0

--
0 

0 
0 

0 
0 

0 
0 

0 

~ ::>< 
(
Y

 
I 

0 
0 

0 
0 

0 
0 

0 
0 

0 
(
Y

 

f(
Y

 
0 

IS 
u.Y

 
)o

 
(
Y

 
0 

IS 
f(

Y
 

f(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
0

--
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

~? I~ ~ -
u

.Y
 

f(
Y

 
0 

IS 
u.Y

 
)o

 
(
Y

 
0 

f(
Y

 
f(

Y
 

f(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 
0 

0 
0 

0 
0 

0 
0 

0 
~ 

0 
0 

0 
0 

0 
0 

0 
0 

~
? 

o
/" 

u
.Y

 
f(

Y
 

0 
IS 

u
.Y

 
)o

 
(
Y

 
f(

Y
 

f(
Y

 
f(

Y
 

f(
Y

 
(
Y

 
(
Y

 
(
Y

 
(
Y

 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 l: ~ 

:~ 
(
Y

 o
/" 

v.Y
 

f(
Y

 
0 

IS 
u

.Y
 

)o
 

)o
 

f(
Y

 
f(

Y
 

f(
Y

 
f(

Y
 
(
Y

 
(
Y

 
(
Y

 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

~ ~ 

l 
u

.Y
 
(
Y

 o
/" 

u.Y
 

f(
Y

 
0 

IS 
u

.Y
 

)o
 

)o
 

f(
Y

 
f(

Y
 

f(
Y

 
f(

Y
 
(
Y

 
(
Y

 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

~ ~ 
~
 

f(
Y

 
)o

 
::X

 
u.Y

 
IS 

o
/" 

0 
0

--
0

--
0

--
0

--
0

--
0

--
0

--
(
Y

 i? w
 



I l ~ ~ 
~ t ~ ;· 

1· ~ ,~. i' 
[, 1 ~ ~ ~ ft i ~ !' 

~ 
j ! ~· 

;:, t ~ ~ 
'[!; ~ <W &

 
"' ~<lb: 

~ 
g g ~ ~ t 'IU

' ~ 
€ 

't; 
ll; ~. 

] ~ l 
~ -t : 

~· ~ [,; 
~ ~' ~ [, ~ ! ~ Ji: ~ 

~ 
~ ~ 

i ~ l ~ 
.~ i l i ' 

i ~ ! 
1 i ~ ~ w

 ~ ~' ~ :w
 i i 1' [: 

l ~ t "' 
~· ~ ~ Jg i 

~ ~ ·~ 18 
~ w

 ~ i i ~ ·I ~. ' i 
.tf 

I i ~' 
$ i l t 

~ i ~ $ .. 
ft ~ t 

l 
~ ~ 1'o 

}: i 
~. 

£ 
~· t 

' ii. t 
t~ .~ : t 

i 1. 1 j 
~ ! t ~ ~ : r~ t ; t ~. ~ 

~. i' 1. ! ; ~ ! I t 
11 iJ [, ! Z

 !, l :. ! ~ i f 
i 

t ~,I' ~ 
! ~ i: t 

~' [, i ! ! 
"' 

~ 1' 1.~ 1 t ~: iii ~' h~, 
9¥ -~ ~q 

[. ~ ~ ~ 
! lg ~ 1 ~ ~ ii f I~ i, ~ ., ~it t ~~ t ~ ~ t; 

~ ~? 
? ~ 

~ 
' 
~ '@

 ~ 
x 

II ~ ~ ~ ~ <E -~' c~ ~ ~ ~ '~? ~ ~G ~ 'G
 ' 't ~ 

~ 
i~l~ 

"wi:
,~11!~ I~~~,, ~l~~i~~

,w~ 
~JW ~~ 

' ~ l ~ 
i . ~ ~ J, ~ 

o 
" i ,~ ~ -Ii t 

~ ~· ~ i ~ ~, t 
! ~ E

 ~· i 
l t $ !' 

i ~ 
6" ~ ~ ~ : ~ 1 ~' ~· ~ ~ 

~ t 1': 'ti: 1> 
' If '~ ~ -

t "' ,§: 1 
~ i 

~ 
~ t ~' ~ : 

x ~ ~' 
." ~ ~ ~ ~ l 

[i; 
[, ~ '_ ·~ 1 ~ i ~ ~ ~ 

-
I ~Ji ~ i ~ti

·~~~ i 
~,j ~ ~;; I ~ [.t w

 [, ~ 1 ! i 
~ '!'.'.: ~ [, 



i
i
~
i
r
 

i
1

~1
i
!
1
1
1
~
~
~
;
~
~
 
i
1
r
1
~
 

i il ~I ~: 
11 ! t ~ i· i ! i, ~ f i ~ f ! , ~ l i i' ! 

P.d [J ~ 
~ [, :it f ~ ~ ~, ~, 1 ~ ~ ~, l ~ ~ 

r ~ :IL~ ic, 
! ~ ~ ~ .~' 

~ t ~. 
~ t f i 

'Ii' 
1f ~' ~ ~ 

~ 
~ ~. [;', g i 

.. i ~ ~ ~ 
.! t ~ i ~ ! : ~, -. I $ ~ .~ .~ ~ 

tJ ~ ~ t 
i ~ ; ! ~ 

.~ r ·~ ;, § l ~ ~ ~ ~ ~ ~ ~ ! ;& 
E

 ·~ i .~' ~ 
t,: ~ § ~. 

,! ~ ~ ~ ~ i ~ ! ! ~ [, [, i i ~' 
$ ~· i i 

l i ~ ~ i 
~ ~· ~ .~ 

e
f
 I I [, § i ! t l l' l ~ l ~, ! t, I 

i¥ ~ I t ~ 
i i i t ;, 1 J i ! ~ ~ 1 [ i ~ ~, -~ i t i ~ 

1; ~ ~ ~ : 
~ ~ t<;,'f ·~ ~ ~ ~' ~ :! i l ~ 1 ~ l i fg, ~' 

f#, ' ~ i ~ 
1 ~ ~ : i ~ i : ~ ~ ~ i l '[ ! : ~ ! j ~ l 

1 ~, ~ i ., -
1 [,:it ~· i ~ ~ ~ ~, ~· i F

 , ~ ~ ;g .~'. i .i r 
-

i 
~ 

~ f 
~ ~ ·i Ii if § 

-~ 
·if 1i t i 

~' (, ~' l t ' ! l [ " ·~ i : ~ii i ~ ~ t i f '!, ! j t i ~ 

)o
 

::X
 



~ +:U@iiifll ~ ~l~~llCfi ~ ~ ~k~~~ ff~ ~ ~~ 

~ pq:,~ffi u<r*, -;fTm vmrr**, ~ ~··· 

~"6tl?l\3C: (Oncorhynchus mykiss) ~ '.lltfifuCfi ~ ~ qrfrt fu>u, ~-mrrr <t>~f~·FF~ 
~~ ~-mr!T l=IWJ ~I~ "lft" +:11§)1&11 { ml"~ +:!l\3~4l ~ \llR:;i<:ict"l ~ ~ ~ 

....::i ....::i c. ...:;, 

~ ~ I <"611? 1\3C: l=iWJ ~ l:F1('q+:!I ~ \lirl'113,ct"l ~ ~ m , ~' ~ Z ¥JT 
c: <011 § g «=' +:! I ~ I ~ "611 c: I \3 c: +:! I g)I &11 { ~ \1ffu mf'crr 3Wlfct TR +:! I g)I c:p l ITT1T z NiiT l=IWJ 

...... ,,... <:"\. ....::i 

~ i1Rq;Cf'I ~ 1 ~q1&1+:11 qp., fu-rit m <"6tlc:1\3c: llTW q-rc;rrr ~ TR i101«ifl<:i ~ ._, ~ ._, 

~q ~ m ~ ~ ~ qp., ~ ~ ~ <R ~ -g-;=r ~,ITT-~~~~ 
~ ._, 

'1fITT ~ +:11g;1 g«" ~ ~ qp., trash fish~~~~ ~1a1<no1 ~ ~ 

~ ... ~i1?1\3C: +:11§;1&11{ ·~~~~ (dry pallet feed)*~~ I 

ITT<:f; ~ lJIO~~I{ ~ +:!lg)l~I{ qR Gffu ~' ~ Z ~ l"iP<:ilCfi~lqg«"c:f>l BTflT ·~~ 
c ' 

3{1Cf~~ ~, m ·~-mn ~ €11'11"11c: * 1JTCa° ~, <"6tl?1\3c: l=IWJ ~ m 9~ . 9 - -=<o . i::; 
fq:;- ·¥ / lJT11"1 ~ ·~Tful (Gross energy) cft 311Cr~~ ~ I l=IWJ ~ ~T\fTlSl1 "{l"T(f mulT m;CfiT 
~ ~ ·~1frrn ~"lft" ffi~~~*~ I~~ ~1frrn~ ._, ._, 

WR ~ m ·~Tfulcft 3{1Cf~~ ~ , 

tiriR (Protein) 
' ~ r · o-rr-r-rl- --....++..- P-.-.---.-.- ;:, p °'\ ~~ r ' ' . ~ ' ' 

~+:1~1g;~1Cfi ...... I "1 14'. z~ ~+11'(,Cl"I ~11•1 1'1'(,'\l'(, m \llfc:'1c:f>1 3111!<:1 ~;:i,q~g; I <"611?1\3C: +:!l~l gl{I ~ 
,.;+ r -=-9.- ' P ' r ~ ~ ' ' 
<ii +:!lg)l~1$ <>t<OI ~ \llfc'ic:f>I ('00-Y,O %) 311Cr~~ ~ I ~llC.'1 l)l!Ofl\l'jrlj (+:!lg)ICfil ~' 

Miif l=IWJ) Z "1'1fl1Ri"1"ll (~, % , ~) ~ ~0g«""llC: 1JTCa° ~ I gfu lJll1 \li1Ro'1Ji 'O 

fq:;- . <JT . 1:F11~lfl ~Tful "SRA~ 1 \ll1fc:'1Ji ~Tful "SRA~ mir-m~ ~ ~ ~ ~ 1 

aj(:r +:ITTf ~ ~' {r\111{+:! Z ~ ~f4Wi<:i (Biologically) +:tgcq~uj ~ ~ q;.-tl"l'5°1 Z 

g+f11c{(~ '1 ~ <i11Tl'1Cfii 311Cr~~ ~ I '.lilrl'1Cfii CF+ft ~ +:!lg)ICf'! ~ ~' ~ 
f~Cfi l~+:!I fflU ~' +:!lg)ICfii ~ ~ (scoliosis) arrR ~ ~ I 

<tilGO~i{:$i! (Carbohydrate) 

Cfi l"llg 1{~c: ·~~ ~ ~ z ~ ~ ~ ~ ~ ITT I Cfilcsftgl{~c: "1'1ftlf<:ill1"ll 
r ...,.p.... -< '' ' p..,_ ~ .,..p..._ r -< r .:, , m ~~'!g«""llC: i;n"Q:1 ~ I ~l<:l m Cfil"l@$~C:~ 'O IC!°' .lJT. ct<-11C·m1 ~11\Tl rn ~ I Cfil"llg1$'F&l 

·~~ C1Tf"lr \lirl'ic:f>l rn (prote in sparing effect) "Cfi11 'l't ~ ~ I ~ Cfil"lig1{~C:Cfii +rr-IT 

"Cfi11 ~ ~ ~ ~ ~ ~ ·~lful rn 'l't ~ ~ \ll~YWl ~ ~ ~ 
~ ~ m ~ ~ I ~ ~lful rn TR CfiTlT <ftqfu m ~ qrf ~ I Cfi1ciflg1{~c:Cfil 

~ aRCfil"llC: ~ mm ~ ~ ~ ~' +nIB ~ CfiT<h:rr ~ ~ I ~ ~ 

*~ irrfcrt'cf'I' ~. ~ ~ i:rgr~nm, ~ 
**~ him, ~ 3f1WrIR i:rgr~nm. ~ 
***~ him, ~ ~rIR ~. q'ngu 



~ Cfll<sih;1{~C:CfJl 3flcf~~ 11f.:r q)"{Cfl q)"{Cfl ~ I "CflN ~ q&Hl+il ~ ~ 3il51<1+11 
~ ~ ~ , . 

Cfl I cil lg I { ~ C: cN 3flcf~~ Cfll1 ~ I 

~ ~ ~ ~ (Lipid and fatty acid) 

~ ~ ·~ift:n R1N-sisi1c: ~ ~ ('<. PcF.m.ct<i1&il<l m'a- m l 1 fum ~ i:n<m: ( 41+11'11~ 
~ ' 

CRT~ ) ·~~~~~~ i:lc:14lR1Cfl CAfu>lllCfJl m an<f~<rcf ~I Rm~ m qf.,-

+15C'Cl'i0\ 0) I R1M'5,ft gruTT ~ "l'"1fl!Ri+il ~ ·~~ ~ ~ R>ifl:i>S,ft ITT I R>ifl:i-s,ft essential 

fatty acids (EFA) cFl" +15C'Cl'i0\ ~ ITT¥ ~ m ~ ~ I EFA cFl" ~ +110)1CfJl 

~cmur ~ ~Cfllft+il ~ 3!1\3'"1CfJI ~~ ~ ~ ~ ~1\3. <::0> 1 ~ ~ R>iN-s&i 
c ~ ' 

lfl,ll1c:+i1 ~ ~ Mc:1fl:irig<6 ~ ""Q;" , "fu, "t", ~"it"~ ·~~~ m ~ 
qf.,-~~I 

~(Vitamin) 
~~1?1\3c: +i10>1CfJ1 3i1g1<1<l'I m mcITTR ~ ~ zjft ~ an<f~<rcr ~ qf.,- ITT-~ +i5C'Cl'iu\ 

~ I CAI0~5<6+11 ~cmur ~ ~' ~'BR ~ 'A\J1'"1'"(CfJl m Mclfl1'"1€\<6CfJl an<f~<:fCf'W ~ I 
mcITTR Cfll iS!l g I{~ C:, ~ ~ ~ ~ i:l cl Gil R1 \11 +1 Cfll m qf.,- mcITTR an<f~<rcf ~ I ~ 
~ MC:lfl:i'"1&i ~ ~ ~-m=n cilitl\3jCfll ~~'ITT"~~ I mcITTR "t " ~ "it" l1T\3" 

+110)1Cfli ~ ( 3f0"'5T~~ ~ ~~~)cFl° ~<l'lf!Cfll m an<f~<rcf ~ I . 

mmr 9 lfl,ll1c:+i1 ~ Mc:1fl:irig<6¢I ~ ~ q;f ~~ 

lflll1c:+i1 m ~ Mc:1fl:iri<f'1 ~ ~ q;f ~~ 
' ~ 

M c:1fl:i '"1€\<6 

mcITTR '"Q;' ~ ~ ~ ~' ~ ~ ~, 3!T@T ~ ~ (Pop eye) 

mcITTR 't ' ~ ~¢1ft+11 GTTITT, ~ $ ~ m ~ Cfi+:f ~ 

~ ~ Mc:1flirig<6 Mc:1flirig<6¢1 ~ ~ ~~ 

~ ~" (Thiamin B, ) lffi9J ~ ~ ~ qr\:, ·~~ ~ ~ 0 I 

flqllfl,&11~'"1 (Riboflavin ) ~ ~ m ~, ~ ~ ~ ~, +il0>1Cfll 

M CfiT&1T ~ 
q I ~fl '5l fiffl 'i (Pyriedoxine B

6
l ~ ~ ~' '"1ftl€\<6+11 ~ ~' lffi9,T ~ ~ 
~~ 3!T'3"{ 

~~ ~ (Pantothonic Gill lamellae ~ ~ ~ ~ ~ 
acid) 
i:iTm ~ (Folic Acid l ~ ~ 0, +i1g;1q;I M ~ ~ 
"lllllR:ri (Biotin ) +ITTN~ft ~ qr{ 
ri1 llru ri (Niacin ) itc:+1T qr;:fr ~ 0 



~ fu (Ascorbic acid l m <1~1~i1 ~, ~ ~ 6'1, ~ '1<:1"1g«"' 
"' "'"' 

~' ~ (f'1Tcf (Stress) m ·~Tful <fi11 B'l 
~(Colin J ~ z 3lR:Tl1T Cf8 B'1 

~(Mineral) 
~ +:fl'Jllc:/?l 311g1<1+:11 CflllHllf+:f (Calcium), 'hlflh<~ (Phosphorus), J•llll~~lf+:f (Magnesium) 

z ~ l1ftTl1T C!?'R (Copper), 311lilG5'1 (Iodine), ~ (Iron). Rlll1'1\l1 (Manganese), ft~Fllf+:f 
(Selenium) Z ~(Zinc) ~ fli'1<&ig<C\ fli~l\3'1 ~ ~ I +:fl'Jllc:/?l ~ m , m zjt;ft 

~(Mineralization) , ~ +:!1'511&11{ ~·~Ha Tf'f, g1J41'1g<t"'q:;I ·~~ ~ ci1a1<:i< 0 1+:11 

~ (nerves) z $r'5l'.:fl1{'1 ~ ~ ~gq:;1lfC1?I ~ ~ m~ ~ z q:;1~\g1{~20 
~ ffilfT (metabolism) ~ m fli'1<&i~ ~ +:igc<'l'iu[ ~ ~ ~ I fli'1<&iC!?I ~ 

~ +:fl'J)IC/?I ~ ~ z ~ ~ I ~ ~ ~ ~' ·~TTfif<cF 31icfR 3i~l+:flrll B z 
~~WT C1TT.1 ~I 

~ ~ ~ z R11"1g<C"C/?l ~ 00 q;f ~~ 

m'1<&ig«"' m'1<&1C1?I ~ oo q;f ~~ 

'hi~<~ (P) m~~~ 

H.ill~rulf+:i (Mg) l1C'lf ~·@I +:f I ~ 6'1 
c. ...:i c. ...:>-.:> 

~(Zn) +Jc-lf_ ~·~1+:11 ~ g:=(, ~ z q~~I201+:11 ~ ~ 
H.!l ll1Fl\l1 (Mn) m <rnl~·i1 ~ z ~ 1 

~ ~ ~ ~~ ~ ~ qj~~a~~~ 
~ +:fl'J)IC/?I fciq:;1~C/?l m ~ ~ arrcf~lfqi" q;f ~ ac<'lg<C"C/?I ~ qf., ~ ~ 

~I m ~ ~o IB~IB ~ arrcf~lfqi" ~ ~ ~ (f\fi'ij<H'ij ) ~ m ¥\9 IB~IB 
z oW +:i1'J)1C/?I m ¥0-¥~ w~IB ~ arrcr~lfCfi" ~ (~ ¥ ) 1 +:11'J)1C/?1 ~ ~ ~ 

"' "' c 

~ B ~ ~ l1ftTl1T ~ 91Q'1C/?I arrcr~~ ~ I ~ ~ f.n:1fur (formulation) 

~ ~~ ~ Of'fu ·~Tful ~' Of'fu ~ Z ·~~ 3R1Wf ~ ~ ~ ~ I 
"' "' "' 

~ d\C1g<C\ m ~ (fq)ifi<ftnn Q.&il +1TW 

F~ (%) ~o ¥\9 ¥0 -¥~ 

Ffum (%) 9~ 9~ 90 
F q:;1Gf1g1$~c (%) 9~ ~o ~~ 

~ (%) 9 9.~ ~ . ~ 
EFA 9 9 9 

+:11g;1&11{ arrcr~lfCfi" ~ af'lg«"' ~ l1ftTl1T ~ ~ ~ ~ ~ ~ ~~ 
~ ~ ~ a C"lg<C\ Oflfu Oflfu IB~Ta+IT ~ ~ \il I '1 Cfil {) -grr ~ ~ I ~ m 

"' "' 
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+11£9)1¢"'1 Yl'61'1f-:t>lll+11 ~ 31m ~I ·~Tfu;-~ m 1JlltlT ~ <rg', ftr'1T "{ W 11f.:r 
c-.. .;,!) ..,:. 0 

~ ~ 3Wf~<:f<F g; I 

( '9 )~ ~~~CIT fliRlCJ><PI ttff;CJ><PI , ~gi1&J<PI ~ ~~ ~ Wi!fr ~ 
~ <T1 ~, ~ ~, ~ ~, mcT, ~~I 

(lT) ~ "{ ~ ~+ill+il ~ ~0-m ~~m +:rr;n ~ ~ ~ ~ ~ 3lfu m+n1T 

Wilfr ~4'1'3j ~ I 

(Cf) ~ +1 I £9)1 ~I { 1TRi+rr Wi!fr ~ m+n1T ~ 4' I '3 ~ : ~ +:rm;r+:fT G!lc1CIT, -mrIT ~, mcT _, _, _, 

cpr ~ fliru CJ><PI ~1 ~'*A 1 ~ ~ Wi!fr ~, 1TRr+rr ~, m+n1T ~ 
+w.'f ~ ~ ~ I "efr~ m+n1T ~<PIJ~I +rm ~ ~ ~ ~ ~ ~ ~ 

..,:, ....:i ..,:, --=> ...,'.) "' 

(ITT ";;( ) +IT ~<PICJ>+:il m ~+1flllg'(C'cq1c: f.:Hl<P<OI ~ ~ I _, 

(s l ni;rfr ~ i1R:q;<PI ~ ~ ~ ~l!ig'(C'~I{ fq-it fqs-;t ~ ( ITT 't ) mfr.rm fq-it ~ 

~I 

~~~lf1q;:{~ 
~ ~c+:il~+:il trypsin inhibitor~~~ mfr~~ 1JlltlT <T1 ~I~ 
+11£9)1¢1 ~ cpi:r ~I trypsin inhibitor c;rrt '11'C 11R ~~~I NRlCJ><PI ~ ~~ 
Wilfr Pffiq ~ 1~~~ni;rU1fliruq;+i1 ~ ~ (pellet)cFr i101«n+i1 CJ><P'(C'Ydl ~ 
~) ~ ~ ~ ~ ~ ~ ~ <Pl"llg1Hc: 31~ ~ fum I 
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~ +:fl0t+H ~ tm ~ q{\iftcfl ~?.TI" Ucfi~ \31lTlf 

3ITTTI ~*, ~ ~** 

CT\R: mm ~ yo11C1"1+:11 ~ gCf)f \3~~ful @~+:11g;1 \3('<11~1 ~ ~ ~ ~ 
~ ~ ~ 

m 41@flg<"'CfJI ~ qljfq<o1+:11 ~ ~ru+:1Cfi1 WT<R ~ ~ ~ ~ z ~ 
~ ' 

~ ~ +:ffi9J11T '1CfJl<lc-+:tCfi 31W ~I ~mm~~ gum;f)-~ ~' 
~ ~ 1™ mm~ tji(iltj<ul ~~~I~~ Z lIT'IT, +:tl§>ICfii 

~ ~, ~ ~, ~ lIT'!T (fm ~ ~, ~ ~<~lfi1{ 31'TK ~ mm 

q1~'1Cfii ~ ~·;h '1 ~IB(ff ~ ~ I ITTm ~ "'3(1R ~ CT\R: +:tl§;l~I{ (f"'1lCf ' ~ ~ 

(stress) +:rr ~I Cfi~fq<C\q ~ ~ ~ (fm ~ ~·=:fl+:tOICf>l i;rqc;r ~~I 

CT\R: ~ m ~=:fl+:tOI m ~qr Cljq~llt"i&l ~ ··ilCRll'1"1 ~ q;'f ~~I CfJtjCf)g<C\(:1 
,,... ... ' "" ." c. .::..... ...:> ...::. c. 

m ITT'fr 1ICRl11"1Cil1c ~ z ~mm q1~1Cil1c ~ ~ ~ m ~ +m9J11T ~ 

ftTr z ~ (fm -{)c:pm \3q1£1g<C\q1< 3Wf~~ ~ ~ W8'1~3Wf~~~1 
~ ~ 

<Pfr" +:tl§;ICfil ~ B~ 

• <Pfr mm ~+:tgcillc 3fC11iT ~ I mw<o1al11 m 4l@fl<fil ~ HCfil~+:tl ~·=:tirna 
°' ' 

+:tl§>lg<C\ ~ ~ ffi ~I 
• +:11g;16bl~~, ~~~~zmm~~¥~1 
• <Pfr +:t 1 g;1 g <"'Cb I 3ITITT m <f.:t en:fffi11T "CfJ1fr ¥ ~ 1 

• <Pfr +:tl§>ICfJI ~nfrftcf; "Gf'11Cf2'", m , m z ~ {c-lllfo+:tl ~mm~ mn:r afulaj)"l 1 

~ -~~ ~ ~' q"~clCfJI ~ ~alq11 ~' itc ~ m , ~RR+:rr ~CRT qr 

tl1\3g<"' ~ ~, aif@g<"' ~ ~ (fm +:11g;161'>1 ~RR ai~· af&la ~ ~ 1 
~ ~ ~ 

~ +:tl§)l+:tl "ffiT.t UlT ~· =:tll+:tCfi (infectious) Z 3i~·=:tll+:tCfi (non-infectious) Tffr ~t ~Rl+:tCfil 
~I 

9. ~· =:tll+:tCfi ~ ~ ~Rl +:t Cfil 'E.:fRfCfJ" (l l llJ1'1Cfi '11°l qlolg<"' (pathogenic organism) ~ 

Clll<.R:f<lll (bacteria), ~ (virus), ~ (parasite) (fm ~ (fungus) ¢fTl ~ ~ I 

-=<. ai~· =:ti+:tCfi ~ ~ ~Rl+:t<fil ~ =ac:-qg<"' ~ qlcilq<o~ll (fm ~ ~ 311a~1Cfi1 

mq <f~TI"l'IB ~ ~ I 
~ ~ ' 

9. ~· =:tll +:t Cfi ~ 

CT\R: mm f4Cfil~Cfil ~ "t'HOlg<C\ ~ "lhC1, ~' @~+:tl§)I (fm +1H ~ ~=:tll +:t Cfi UlT 
~ ~ ~ 

c:rrr.=r ~ 1 CT\R: +m9J11T &:i 1<.R:RllI<il120 ~ ~ ~ m W'!" : 
~ ~ ' 

*ffif.fq;, ~ ~ l1mll19T, ~ 
* *cffiiso hif.rq;, ~ ~ <Fl:: ii'n!m 



9. 9 &Wfd~tHGUC! [-t ~ (Bacterial Disease) 

6lll~Rlllg<"' ~ r.Ft~fr<r ~ < ~Hg<"'C11{ ~1&11 ~~fc:p ~(microscope)~ +:fR ~~I 

~ ~ mC11<01al11 o.~ ~ 7<.o +il~=:til'°i"lc< (Micro m.) < ~ ~ fc:pfo+itf'I ~ 1 

6lll~Rlllg<"' ~ ~ (rod-shaped or bacilli), if1C11Cf'l'I: (spherical or cocci) (fm 3lHllflia 

3iltf'l'l:Cf'I (~ ~ if1C11Cf'l'I: 'l~ zjlit ft<ITJ ~I ~ ~ ~ m q'j(Sl{l+'!I 

q1fotl!;Cf'I ~ +ilg)lg<"'¢i ~~Tfu;" afrur ~ d"11C·PH'd ~ < 6lll~Rlllg<"'Gllc ~{=:tlflia ~ 

~<Kg)"( I~ +ilg)ltf'I 'C1ffeT ~ ~ fcITc.rcr 3fCIBll1n ~~~I~~ 
+'!1g;1tf'I 311g1<1+'!1 ~ l1f'.'fT+iT ~ (f0f ~, ~ ~ f€tfuq;+'!1, Y<1J1lG1l<>i1c: ~ 

~· =:tlrna m , ·~Tfrnrr ~IC:Yctf' ~ ~ Cf'l<Olg<"' GT\3C +ilg)ltf'I 'C1ffeT g1Htf'l'l:Cf' ~ ~"Kg)'1 I 'l "'i '" ,,... ...;:i ..... 

6lll~Rlllg<"' +ilg)ltf'I c(rr qR ~ CIT mfr 3f<n=rT w ~' ~ < ~ 1Tfr ~· @l+il ~ 
, ~~ - ~ " " A ~ <H ~«g;'\ 1 lflC1f<'l<"'Y ~ +'!1g;1q, ~1.::1~c.p1 {TT "'l~IC1'1, m\3" B < ~ s ~itf'I m~ m 

Cf?llltf'C11Y+il qf<qd'1 CIT ~ 318'1 ~ I GT\3C +:rlUfl1T 6lll~Rl11Gllc ~ ~ ~ m 
~ A ~ 

Wl: 

9. 9. 9 '!'~'1Cfi(1lfu~ (Furunculosis) 

m ~ l!;<iBl'11~ ~IC1BlHfo:s1 (A eromonas 

salmonicida) 6lll~f<l11Cf'I ~· =:fl+'{OIGllc ~ I ~ 

~ ~=:fl+'!Oltf'i ~l<"'Glld+il +ilg)ltf'i ~ ~ 

~ 'tj,Fl"g)"( < q@·c:1g<"'+'!I <1'1iY'11 ~ 

~Im ~· =:fl+'{OI ~ <rerIT ~Tfrnrr lflitf'lg<"'Cf'I 

mq ~ tll\3g<"' ~ ~ (ITT 9) I m 
<tj,Fll!;Cf'I 'hitf'lg<"'+'!I <lld110R1 ~ ~ ~ 
~ ~ I ~ fc:pfo +'{Cf'! c;r~ ITT ~ ~ 
~ < ~ ?l\3c+il ~ ~ I '+H€Htf'I 

~ ?l\3c+il ~ C1~ ~ +:fR ~~I 

9. 9. ~ "111,+"'1~"1 ~ (Columnaris disease) 

ffi 9. tp<"'"l~C'l//f/~ (Furunculosis) 

~~~ 

9:!&ifcRi~CfC< Cf'l<.j/'1R\J'I (Flexibacter columnaris syn Cytophaga columnaris) 6ll1Cf~Rl11¢i 

~·=:fl+'{OIGllc gq,iC11~R9 ~£illill1 GT\3C +:rlUfl1T m ~ "C1"Tlg; Im 41€l€l+il YIR>il!;Cf'I CBC +ilg)ltf'I 
~ A A 

~ "GltT ~ (fm ~ alY=:tl+i ~ ~ ~ ~ ~· =:fl+i01¢l ~ ~mcrrrr ~ 1 

~ ~ -~~ 3fCIBll1n '€tiiT +i1g;1q,1 ~TfR, lT\3'rit < q@·c:1q,I ~ ~ ~, ~ ~ ~ 

C:IC:lg<"' /~ ~ ~ I ~ ~· =:fl+'{OI ~ <rerIT <fl' C:IC:lg<"'Cf'I ~ <ldlY'11 ~ 

~ < ~ ~ ~ tll\3g<"'+'!I qftU](f ~ mq \3Ul tll\3g<"'+'!I ~~~~I 
(ITT 7< J 



ITT ~- C!it(jkiRVil ~ ~ ~ 

'l . 'I . ~ ~l~~U('t ~ ~ (Bacterial gill disease) 

flFf'11IGll1<R:f.'.;q0 (Myxobacterial) Glll<R:f.'.;q1g<C\Cbl ~- '5f'l+:f01Gllc @~llfi ?1'3ccN ~ m WT~ I 
m 4l@fl+:11 ~~~ITT-~, 4140flf1(-ql~5·f) 311g1<1Cbl cp+ft ~CIT~~ 
fci~Jq:c:p1 ~ IR1WTOfiT~f10.f~1 IR1 ~ ~· '5f'lma CT'3C +:m9.T ~ ~ < 4l@flc:pl 

...:> ' ,. ...:> ..;i ...... 

~ 61\361120 ~ orim 0120q201'3~ 3lffif-\iflCl(f ~ ~~ ~ ~ ~ ~ ~ ~ .., 
~ I IR1fr ~ "'5f'l+f~T: ~ ~ ~ Ofll~q';lc:pl (gill lamella) Z~"fTITTC\ ~ * ~ 
~ cTfu;:g; < ,;q ~Gt I c ~ ~~ C~~) G!t'r +rr.IT+:fT ~ ~ ~ I ~ +:! 10)1 g<C\Cbl ~I '119 fa .., 

~ aj-~ I IR1ft ~· '5f'l+:fUIOfll ~l«"Clld+:fl ~ '1llfil!>+:fl ~ ~<ITTPI~CITTnn ~W * 
~~~I < .., .., 

'1 .9.'t ~ICfli!~U('t <tlf<.":SClli!'( ~ (Bacterial coldwater disease) 

~ " ' ' ~ '"Q CR'flGlllCfC!< ~l~til Cfl0~ (Flexibacter 

phychrophilus syn Cytophaga psychrophila) 

6ll1<R:f.'.;q1c:p1 ~- '5f'l+:101G11c ~ +rmJm m U<r 
~ 1 -m U<T +:1@all1 m ql@f!Cf>1 ~ _, _, 

a1q'5f'l+:1 ~ '6 ~ 90 fulfT ~f.-t-0'5 ~ 

~ ~ ~ I ~· '5f'lflia +:!10)1Cbl ~ 

~(dorsal fin) -r.:N-~ m ~CIT~ ITT ~- &41Cf2R4H Cfil <:"SCfl2< f.sMVilG/72 

~ ~ m ~ ~ 1 ~- '5f'l+:101 ~ ~ ~ ~ sf=n((¢7 ~ <" '7ff;<T Ff"3" 
_, _, ' 

+:!1011¢1 ·~TfRc:f;T ~ ~ m ~ m ~ ~~ q·a~P><Cbl q-@v ~ < "'5f'l-+l"~T: ~ 
..;i ..;i..;i ...:> ...:> C°' 

~ ocJ+IT ~ ~ (Rnf ~ ) I _, _, 

'1 . 9 . ~ ~l~~U('t ~ ~ (Bacterial kidney disease) 

m U1T ~ 11Gll1°4c:f.'.ll+:1 ~1~lf.1~<+:1 (Renibacterium salmonenarum) c;q1<R:f.'.ll10fll ~- '5f'l+:101G11c 

~ I ~ q1R1q:¢I m ql@f!Cbl lffum ~ ~ (siltation/sediments)~ CIT ~ 

+:!10)1g<C\01~ 3l~·'5f'lflia +:m9,T q1R:1q:c:pl ITTm ~'{lll\3. ~I ~ ~ ~ +:!10)1g<C\+:fl IR1 ~ 

~ ~ I ~- '5f'lflia +:!10)1Cbl ~ (liver) cPlT flhlfl+:!I (sp leen) ~ CRT ~ ~~ fu 



~ ~f.1'"011 1 -m-~ Cll1~f.tl11 +:11'J)10/?I crrp:r ·~~ c:r+r ~ ~ 1 ·~TfRcfT "fTfufr 
_, ' ' 

3{lll:;<C'+:!I ~~~a-TUT~ I m ~· '5fl+:JUI ~ ~ ~ (pectoral fin) ~ ~ < 

·~~ <li:fl4'11 ~~I Cfi~c'ICfilgT ~ ~' ~ 'B, 3ll@fi:;<C' ~' ~ ~' ·~~ 
1:filcg (skin blisters)<~~ qr 'UMIT ~ wq ~ ~ <l'1lq11 B ~I m ~ 
~'5fl+:JUI ~ 'fl&l"llC: ~ { n<fl +:!l'J)l"llC: ~ +:fT'J)f+1T ~~~I 

9.9.'t. ~ ~ ~~ ffl (Entric red mouth disease) 

m WT ~<ruHl11 ~ (Yersinia ruckeri) Clll~f.tl110/?I ~·'5fl+:J01"llC: ~I~~ C!>f.truHlllf.~rn 

(yersiniosis) qf., ~I ~ 41fuC!;Cfil m 4l@fl+:JI 3l~l+:Jli=ll ~ ffi'*1T ~ ~ +:rmJ 

~' +:Jl'J)IO/?I ~ 3ITTITT ~~qr~ aifcR:i\11'10/?l ~ ~ ~<ruHl11 ~(Yersinia 

ruckeri) Clll~f.tl11"llC: +:rm;r ~· c:i:>f+ia ~ ~ I n<fr +:Jl'Jlli5<"'0bl {fr OfiT&1T ~ wq lf©", ~' 
....:i '!) ...,:, ...:i 

~' ~ am q@C:li5<C'Obl ~ 'l=fPT ffi <1ffiq11 ~ ~ I +:Jl'J)IO/?l ~' 4l{C1lf.tCf' 

fuctT (pyloric caeca) < mfr ~~~6<"'+'11 ~ <lal4'11 B ~ I n<fr +:Jl'J)IO/?l 3fr©T am 
ftn"1:ft ~ ~ I +:rm;r, ~ qr 3fi=ll' ~ ~ ~· '5flfl1 (1 fu°W qr ~ +:rrc~ "1:ft ~ 

~· '5fl+:JOI ~ ~ I wq ~qr m 41@€1+:11 41R1C!>Cf'I +:!l'J)ll:;<C'"llC: qp., m WT~ +:fT'J)f+1T _, 

i:fifurr ~I 

9.9.\.9 ~ ~ ~ (Trout fry syndrome) 

m WT Lf!c'lctlCll14c:f<l1+:J ~1$c:i:>W:h0+:! (Flavobacterium psychrophilum) Clll~f<l11Cfil ~· '5fl+:J01"llC: 

~ I m ql@flObl ~ (11q'5fl+:J 90 fu. ~. ~ c:r+1 ~ ~ +:!l'J)IO/?l m ~ 
ai~1+:11i=ll ~ fu'*1T ~ \3"CTi" "1'1c:t101"l1c: C1\R ~· '5flfl1a ~ ~«'Jl'i 1 ~ ~ ~·'5flfl1a 

....:i ,.. "" ....:i "" 

n<fr +:Jl'J)ICfil crrp:f ·~~ Cf'IC1lq11 , 3lTITT<T iifu ~ (anorexia), arnaT ~ (exophthalmia), 

31'~, q@c:101?1 \iRT11T ~, ~am ftnm ~HjCfil wq ~ ~ B ~ 1 m WT +:11g;101?I 

~' ~qr~ @R 3lTITT<T ~ ~ +:Jll\"llC: ~ ~ I -mq ~ 'fl&l"llC: qf., "1:ft 

WT~~I 

9.9.t:; f~CCl<tll<ti<'t ffl (Streptococcal disease) 

m WT f?cclCf'ICfi~ (Streptococcus species) 

Clll~f.tl110/?l ~·'5fl+:JOl"llC: ~Im 4l@fl+:JI +:!l'J)lcbl 

~ ~ ~' +:Jl'J)IO/?l aITTITT ~~qr 
4l@ fl 0/?l qrrfi ~ { l1TitcH CfiOl/"i'dl (silt) ~ 

~~~~~I ~· '5flfl1(1 

+:Jl'J)ICfll ~ ·~~ Cf'IC114'11 , ~ ~' 

3lf©T, ~ < q@c:101?I ~ ~Wl6<"'+:11 <1a1q11 

~ ~ (ffi ¥ ) I ~ ~ ~· '5fl+:JUI +:!@'1(1l11 _, _, 

~· '5flfl1a +:rmr am +:11g;1g<t"01{ ~ ai11:;1<1"l1c: 

~ I 

ffi 1r. ~ t?.1<PJ<P(1 fmcrrc ~ ~ 

WcrciT liRT 'R/1/fi<'=iAI ~ 



9. 9. ~ +i i{'fil~'fdf{tilm~ (Mycobacteriosis) 

m "€\Tr C:l\3C:+:il Mycobacterium d11cRRlllCf>i ~·i'jf)+:iOl"llC: -grf ~I CT\3C YIHQ>Cf>l m ql@fig<"'+il 
~ _, ~ 

3ifCR"i'11'1 Cfl+:r ~' ql@f1+:11 ~ ~ ~ ~ crm ~ 311g1<1+:11 ~ (l('q ~ 

~~~~~I ~· 'jf)fiia ~ ~ -~~ ~ ~ ~q ~I '€l<fr 
mw ~ ~ ~ ~ 1 ~ 3fl'@T ~' ~RR<Fr ~ crm ~ ~ ~ < -~TfRq;T <'<I 
(pigmentation) ~ ~ ~ C1'amT wq ™ ·~-rtTnn cf;tT <ldiY'il , Nfr ~ ~ ~ 
(Kidny), ~ < ~ ~~'lti<"'Y+:il ~ ~ m@ qf., ~~I 

9.9.9o ~:s'l+il"11~ ~ (Pseudomonas infection) 

<fr "€\Tr ~'51+il'11~ CH<i~'il (Pseudomonas fluorescens) 6lllcRRlllCf>l ~· 'jf)+:iOl"llC: ~ I lf\3'Z l1TW 
~ ~ ~ ~ 

~ crm \3011~'1¢1 ar<ffin1r cf;fr ~ ~ ~ ~ qltia1q'ctl 3i1g1<1Cl'I Cf+fr ~ crm 

~ ~ ~fuQ>+:il ~;sl+i'l'il~ ~ 3Rr 'Nlf'ag<"'"llC: qf.:j- <ft "€\Tr lf\3'Z +m9J+1T ~~I _, _, ~ 

m WrcR ~ i:i,&lall1 ~ ~, ™ ~lfR, ~ crm ~ ~ 1 

9.9.99 l{(l+il"11:S tlfY:cfufl:11~1 (Aeromonad septicaemia) 

m "€\Tr Q><ti+:flrtl:S ~ligq;1 d11cRRlllg<"' ~ Aeromonas hydrophiia, A. cavia crm A. sobria ~ 
~·'ti+:iOl"llC: ~I fflir cfl@fi+il <lf©Q>c:t>I CT\3C +:110)1&11{ ~ ~ ~ Tftm, +:il0)1Cf>i <@<©ICl+:il _, ~ 

wcrcrrrft 111f!Q>+i1, ~ ~ ~ ~ err +rr0)f Y<"1lC4lCf'I 3il'ti+ia1o:i1c: ~· 'tifl:la ~ ~ 
~~~I~~ llTW ~· 'jf)fl:la ~Wm cf;-tr C1'~ ~ +:il0)1Cf>i ·~Tfr<i:n 

'EIT\j @RT ~I ~ < ~ ~~I itc ~I +:il0)1Cf>l itc ~ ~ ~I ~ miT ~ 
~HQ>Cf>l ~ ~ Wf0> 1 +:11g;1c:p1 mfr 31·11g<"'+:11 <1alq'11 ~f©'ic:t>I wq ~ qf., ~ 1 _, _, _, 

l!><l+:tl'11;s ~fY<1rufl:l;q1 ~ ~'tifl:la ~ ffi 'i. m ~@l~Q>c:t>I g; 1 

\90 



3ITITTn ~~~~~~I tC1 -{re~ l11§)1Cf>l 'i'i:JJ)<Cl>I q@clB~ ~ 

~ 'ifR "{ fl:!:i-.1 -{re ~ ·~~ ~ m<TCfiT q-@"v ~ 'ifR ITT I <it <'PT ~ l"l I §)I Cf)) 
" " " 

' ' ,,+--.,.~ ~ ' ~ . __5l.. ' ' fc ' %.lC I Cl> I 'Cl\ -.:i 1 m c.r.> 1 'm<Tl1T \11 q '11 « 1 ~ '"'Cl\ "{ ·~•pfl l1 a I "! <0 ~ m 1113CT ClT q "'0)< Cl> I \i1 < lc:H Cl> I '+lTlT ' ., , ,. ,, " 

::fi+1~T: ~ ~ (~ ~ ) I +nW <lfuiQOCf>l ql@flCf>l ~{3fll1Cl> qrrft ('fm n<fr l"ll§)lg~ ~<ft <'PT 
~ +m9;T11T ~ fuir ~ ~ ~ I 

\JflCl10j'!¥Cfll ~ ~ tr.l Jq1%¥ 

~1<::i101g~Cl>I ~· 3fil101 ~ Tf-.f ~ \3q1101g~ 3"1q11\31 ~: : 
" "' 

• ~ +nW q1fc1QOCl>I m ql@fl<l>I qrrfi ~ "{ ~ ~ ~ '11lCl101g~csi1c ~ ~ 
~~g~~ITTI 

• ~1ci101g~r.pl ~ q;i:r Tf-.f \3011~1 ~ ('fm f"lll""lfll11 ~ ~ ~1{\i1<l>I CT\3C 

l11€Al<l>I ti'1c=ctC11{ q;i:r '11 ~ 1 l11g;1C11{ ~~~A"l '1'61C11\38 ciT 1~l11t'i , mw ~ ~ 
m, ~ mw ql@fliillc ~ ~ ('fm m 41@fll11 ~ ~ m ~ ~ ('fm 

l1 I €9>1 <l>I ~ < ~ 'h I ~l1 I t?:fl'1 R1 ~ I 
• l11'J)IC11{ ~ "{ ~ ~fud<fll ~. i101«iflll ~ ~ ~ 3fTCf~<:r<l>dT ~ fq 

' ~I 
" ... ... ~ " Q ~ ... f ... ,... ' ... nfc -+';. • '11N101g~csi1c B {TlT 'w11c.r.>1 mt~~~ '(_~~ q1@ 1r.p1 q1r11C11~ Cf>I~ &11 c1. ~. ciT 

~ , r. · A '' ¥ '-11'11c.r.> I ~llllliillccil~3fl i"!d ~~I 

~~ ' ' f- ' ~r. ' ' ' e ~ 11 ~ I~ c.r.> m<f 3fT°Cf~<:jtf tf<11T '1 ,J'j Cl> Cl> I ~ 3f"1WclT'i" <.fT I ~ c.r.> I ~ '1 Cl> 1 ll l"! I ~ Tf1 ~ I 

9. ";( q;i:\Jflifl~li'! ~ ~ (Parasitic diseases) 
" " ' --.-.-'4-,. "-~ ' ' P-.-P.~ q < '111 q I g ~ ~ ~ 3Wf~ ll Cl> a I Cl> I C1 11 • I l"l I €9)1 l"l Ii <.t '4""{ ~ I ? I \3 c Cf> I I c:w1 .,., 3fC.IBIT+:fT 

g1f1Cl>1<Cl> q<'11lq"1g~r.pl ~·3fil101csi1c ~ ~<l>l<<l>I <'PT~~ 1 ~ +mWm q<\Jflq"Jcsi1c ~ 

~ ~ ~Cl>l<Cl>I ~~I 



9.~ . 9 \fii!'Fii"1 ~ ~•fFM<'1Cfll 4<liflcfl~le ~ "(1lT 

lf1' ~ i:;cF cR~~ ~I ~ ~ 3l'"'(WldCfil ~ ~ ?l{Cfii~'11 (Trichodina), Cf'lffc: 1:11 

(Costia), $f\H•c:1{R1~ (Epistylis), ~ +:f c·llNifu~ (Ichthyophthirius multifiliis) c=rm 

Ni.1lil~i.11 (Chilodonella) lj,&'ldlll +:flg)ICf>I ~' ·~1fR c=rm q~c:1g<6+:1I , gCf\l11i1•w (Hexamita) 

c=rm Cfi<Ril~l1'1 (Coccidian) ~ ~ ~ i1=lCfJ11qli.1~ ~fHfu~ (Myxobolus cerebra/is) 

~ +:11£P;1Cfil c:1\3Cfil ef>I "Rl1 ~ c=rm il<6~a:s+:11 ~ ~ f7:R- 3J·11g<6<".11{ ~ ~ 

'1 ~1\3 £9>"( I 

9. ~ . 9. 9 ifi..-it~'1"P:i 1fu~ (Trichodiniases ): 

cf1Cf'l~'11 (Trichodina) (ITT \.9 ) q<"1lci"ICf>l ~·'5f)+:f01GllC: +:rmJ11T cfl¢l~.-ilf~rn -(fly~ I m ~ 
ini.11Cfil< ~ ~ W ~ ~ Cf'fE;iACf'ltf <ffiITTR ~ W 311Cfil<Cfii qR ~ ~ I 

~ q1f&iq;Cfi1 m ci1@f!g<6+:11 c:f;-ITT ~ ~ ~ +:!1£9>1¢1 ~ ~ ~ c=rm qrfi 

~ f4fuq;Cfil ~ m WTcR ~~ ~ I <llfT +:flg)lcFl ·~Tfu+rr 31f.11:1\):ia 311Cfil<Cfil 

~ ~ ~ ~f@'"'£9)"l_ I ·~nfrft:p ~ 'Cfilfr, ·~1fl<Gl lC: ~ 
~ , ~ . A , ~ 
1i:.t~1 ~~ 1'1"t<f''1 ~ ~'5fl J:ta 'l1flTl1T <1a1q11 (~ +11~'11 

~Cfilg(C' ) ~ ~ Wm 1J+ll9 ~~ ~ I ~· '5fl\):ia +:flg)ICf>l 
...::. ...;, ...;, ' 

' '. ' ' ~ c:+ f Cfil'1q=::tCfil «T ~ ~ ~ ~~TTITTC' "1 1<K'll +1 +:flg)li.11$ ·~c:rrn 

fu"1' Cfif611{ ~ 1 ~ ~· '5flfJ:ta +rrg;prr<f1+rr ~ ~ 

~ cfl¢1~'11 ~ ~ ~ I q~c:lg(C' ~ 

~ Ni"11\3~ , "ID~ ~· '5fli1=la +ITT9.T qrfi ~ag+:11M mm~ 

~~~ I 

9. ~ . 9. ~ {fttte 1{R=tr11R:I~ (Epistyliasis ): 

{N£1{R1~ (Ep istylis) ~ (ITT i::; ) -cA- ~· '5fl+:f01Gllc +:rmJ11T 

{f\:i£1{R11:11RY~ -(fly ~ 1 m ~ q;-q 31 1Cfi1<+:11 ~ ~ .., .., ' 

~ ~ +ITTrrft ~ ~ +:flg)ICfii ~'TfR, inkr, ~ 
r f< r.· ~ ' ' ~ . ' $c-l11 ~+ii cl ~l!;Cfil ~I '( 1•11 +:flg)ICf>I Cfil'1q'51g(6¢ «T ~ ~ 

~ t~TTITTC' ~ ~ ~c:rrn ~ Cfif6'11{ ~~'ID~ 

+ITT9,T ~ ~ am-RT iifu ~ ~ I ~ <l™l!;Cfii m 
4l@f1+:11 +:!1£9>1¢1 ~ ~ ~ c=rm qrfi ~ f41.flq;Cf>l 

~ ~ WTcR 1JCfi.1" ~~ ~ I 

ffl l9. iflq;/f\5'11 (Trichodina) 

~ 

P-.-,,.. " ' 'Pc;, t'Cf'f i:;. ~fl/RI~/~ (Epistylis) 

~ 



9. ';( . 9. ~ ,.i)fkzufu'E'I (Costiasis) 

Cf)lfRll I ~ Cbl~CR"l ( Costia necatrix) lH, "1'1 ell c.t>I ~-:ti~ u1 "i I c 
~ c:plffelllfoft n<r ~ I <fr ~ '11f!Ylcn 3frCf'R 

(pear shape) "6bT ~ (ITT '<, ) I ~ +:!l'J)ICbl ~lfl<:"llC: ~ 
P-.----.+ , ~ . A .... .... .... 
l"t:i~I q-~p:f 1'1'(';q>'1, Wfl ~a 'm'Tm <:ldlY'11 d"m 61>1'1Y~s(i:'6f>I 

t<r ~ B ~ 1 ~ ft·~f~ a +i 1 g;1 Cf'I amITTT 1Jfu ~ 
g-;:'J) "{ +rm;r ~ ~ftlaj)rt I Yl@flc:pl ~ ~clCfl ~ 
"' "' .... 
(Acidic) d"m ~ +:!l'J)ICbl ~Trfrftc:p ~ 3ijYld+:!I 3ffiITTT 

Cfli~~~~~I 

9.';(.9.'t ~<~W· ffl (Whirling disease) ffl ~ . q;JRcl/I (Costia) ~ 
p " " .;,p " P " " :::, . " p " " f~Cf'i11"11<:.1ft fif<ajifi.1ft (Myxobolus cerebra/is) Y<:'111ctlc:f>1 ft~+:!Ol"flC +:!l'J)ICbl 'i'i:'J)foHCbl TT-+:!(i:\=-~=a""':s 

ajllT ~ ~ n<r ~ 1 ~ Y<:'11lcl'lc:f'l ~ (¥fRJ ft· ~~a d"m ~ +:11g;1c:p1 'ft'T~ ft· ~~a 

q11"1"!1c 11f.:r +:11g;1c:p1 ~<ls(i:'+il ~ ~ 1 ft«;i;;~a +i1<J;1Cf'1 t<r ~, ~ fu<rit m<r ~ 

fZm ~~ (ITT 90 ) d"m +i1<J;1Cf'1~~1 

ffl 90 ~ ft<r (Whirling disease) qrc 4'fifAd 1fTW 

9 . ';(.9 . ~ rtcf~ (Ichthyophthiriasis) 3f~ ~ ~ ffl 
~ +i~tlfuifi.1fl (Ichthyophthirius 

multifiliis) Y<:'11lcfl6bl (ITT 99 ) ft'<'<i;;+ial"llc ~ 

~ n<r '<:.1Tl'J) I 41 €1 fl +11 ~ ti '10l +11 

+rm;r <:lf{1CJ>+:!I d"m ~ dlY~+:! ~ ~ 

~ ~ ~ ~ I ~ +:!l'J)lc:f'I ·~Tfl<, ~ 

d"m c:p1~q~g(i:'+:11 ~!Fr #'dT ~ ~Rilaj)'"l 1 ft·~~a 

'm'Tm <:ldiYrtl g-;:'J) "<:" +rm;r ~ ~ ~ I 
~ ~ ~ ' 

+rTW ~ ft·~~a ~ ql@f!Cf>I ~i1fa< ~ 

~Tfl< ~ "{ i:rRTm ~ ~ ~ ~ 
~ @l~'Jl'"l 1 

ffi 99. ~ Aitlt"<Jifc1~ 
(Jchthyophthirius multifiliis) 



'\.':(.'\.'t. fi4('11:iflf.!tR-il{m'E1 (Chilodonelliasis) 

ftj<:·il.s"l~&ll (Chilodonella) Y<"1l"l
0

1Cf'I (ITT 9~ l ftfi+:!OIGllc ftj&J1~1f'1Hl!;f~rn ~ ~ I ~ 

a1qci;;+:10t>I ~c:rcp ~ ~ +:11g;10t>I ~~mn eftuT ~ ~ ~ fl.fiflia ¥fl«§)"( I -€l<Tt 
+:!l§)l<f'I ·~ 1{)<Gllc ~ ~~ ~ ~ ~ ~Cfffi mm ~m ~ ~ I mg;r ~ 

~ ~ 

~·~FIT ql@{)Of>I D5&1R1< ~ ·~-rfR ~ lTtl I 

'\ . ':(.'\ .1.9 CfifcM~tflm<Ei ~ (Coccidiosis disease) 

m UTT i::i;c!? qit~~ Y<'l'l"lqlg<C\ ~ ~ ¢ (Eimeria turttae), ~ ~ (Eimeria carpelli), 

$~R:ll1Cfil ~ 1IlifTfu (£imeria spp.), lftfu<lT ~ (Goussia carpelli) , lftfu<lT ~~ful!;f·~Hi 
"P, ~ ~ "P, " ' ' (Goussia subepitheliasis), 111 ~lllCfil ~ '>l"11\ll (Gouss ia spp. ), Pl+:! <lll (Epieimeriaspp) , fi1$cC11f'"ll<I 

'CfiT 1IlifTfu (Crytallospora spp.), Cf'lfuqc:lf'"ll<I 'CfiT 1IlifTfu (Callyptospora spp.) {,lllR<f'I ftfi+:!OICS!lc ~ 

~l~~~~U<fr~~~~TCfiT~~~~ 
~ (ITT 9~ ) I 'h&l~<C'Y ft'fif+ia ~ mw ~' ~ '{ ~ ¥ ~ ~ @'l <C\'%3~'"1"( 1 

~ U<fr ~ ·~rttftf> ~ Cfll1 ~ ~ YTaC1T ~ ~ '{ W1T ~ ~ fu:rrr m~ ~ YTaC1T 
0 ~ ~ 



m 9 ¥ . q;f<RlfS41rn~ ~ ~ ~ 

9.';( .9.i:; ~<Mlf+tdfu<a (Hexamitaisis) 

gCf\i11fl1c1 ~ (Hexamita truttae), gCf\i11fl:ic1 f!IC'+ilFlfl (Hexamita salmonis) err gCf\i11fl:icicfl 3frt:f i:lll'11fa¢l 

ajtii:ia1"l1c: +:nwm gCf\i11fl:i~ruf! WT~ 1 m ~ ~ 31R:P1T ~ 1 ~ ~ ~ mw 
~ ~ 

~ ~ -a-m ql@(1q;I i:frcn:rr ~ W~ Ulfr ~ ~ ~ ~ m ~ ~ I 
q;fo~iflt'f ~ +il0)1g~ i:rrrTt+rr ~ 3fCIBITT1T m ~~I 
9.';( .';( f?~e:'i:s (Trematode) ~ ~··~H:11aCfi1 qi(\iflcf\~~~IC! ~ "(11r 

~ ~ 31aji 1aq;1 ~i.fC1{&fli11{<fl (Dactylogyrus) ~ +i}Sl'ldlll ~ ifl~q:;ii:i1 ~ -a-m 

~ ~ ~ ~ -a-m q@c:1g~+il m ~I lll{<HCfcl {&ifl (Cyrodactylus) ~ i:i,@all l 

~ ·<fm q@c:1g~+il ~ W ~ ~ m ifl~q:;ii:i1 W., ~I 3ll{'h&iif (Eyefluke) q("1l"1lifl 
' ' ' 1 ') "11 "'\ -..~ 

~ ~ ~ ~ (lence) m B ~I 

';( . ';( . ';( . 9 gCfC!l{~.,1111{(iM<a (Dactylogyrosis) d"?.lf lll{('jgCfC!l{~jfu:a (Gyrodactylosis) 

Dactylogyrus q("1"1ql<f'I ~:"l';fl+:!Ol"llc 

l1illJl1T ~4G1{<.f1111{<1f~H1 (ITT 9~ l (fm 

Gyrodactylus q<"11qlc:f?l (ITT 9~ ) ff';fl+:!Ol"llc 
f "' "' f ...... f, " ~ l1illJl1T lll<;!<l'54Gl<;!ii11 ~~ ZTTT ~ I +:il'J)lc:f? 

gfuf)"u I a \ +:! Cf' ·~Tfu;i:rr Cf1fr ~ '<" +:! I 'J)I ii1 I { 

311g1 <14'I Cf1fr ~ m <l11g~q;I ~ 

~ ~ I <fr q('-11,.,lcfl"llc ~· ';flfl1d ~ 

mw Y1@Z'lc:f?1 G5ii1Ri< ~ ~-RR Ul'fur <R 
~ ~" " ~ '5,~ 'J>"l. Cff '-t I '1 I Cf' I Wf~ID<111 ~ I +:! I 'J)I Cf' I 

~· ';flfl1a q;1~q"'lc:f?I ~ ~ ~ ~ t~~ 

~ 61Je;~+:i1 ~ ~ ·~cmr fu<1m ~m 
~ I 
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• ~Cf\illfli~rufl ftiT f.•FF'"'iOICfil m cf;0\ih"1 (Calomel) o.~ IJfu~IB ( O.~ lJT+19"ffi 900 r:;+f ~ 

qr;:ft) +11'&10/?l 31161<1+11 ~ 'O ~ 'fl"l:+f ~ ~ I 

• Cfif<Rif€Ltlrufl WT<H ~ ~~ m ql@{lcil ~ ~ ~ fu"m ~ m ~ ~1116<"" 
~ ~ m ~ ~ ~ ~~<A-~ 1 ~ WT<H m CJ>~"1C1cbl ITT1T ~ ~1ciCfi1{) 

...:;, ...:;, ....:i ...:;, ..::. ...:;, ...:;, 

3frsrm tr 1 'C!:'Cf PcP w . ~ CGif'1" ~ ~ o m w. ~ ~ ~ ~ c: +i 1 fl <il "ffi1 'tj'T 

q1<flaji1 f't:rmt 9'0 00 ~'O ~'1f!A1 ~ ~ I 

9.~ ~~~la!li! ~ ~ 

~ Yllici<o1+:11 ~~l~llRQOfofl ~ (Saprolegniaceae family) 3G1<1T(f ITT fc:f>fo+iGbl ~ 

''11Ri6<6 q1{QO<ilYR ~iil~l"1~1lll (Saprolegnia) GfTC ftrW ~ ~ {raj?l\3c mwm ~ UTT 
~ I ~ +11 §ll C1 I { Q,GP ori'GfTC ~ ori'm 3ITTm' G"fl'R ~. <rC1"d' ~ <@<@I Cl ~ <{T ~ 
~ n --...-;+...,.:+ , ~ , ,, ~ " ~. ~ 
~1~1~+11 '61 C'.YC'.Gb C"ll'ICf'I ~ l1illJGf)T ~1~1~+11 MIC1l'1illl "11'1101Cf> ~ ~ ~ I ~~ICf'I 

~ +:!&:l<illl ~ ~ Cfl1 ~ ~ ~ I ~ ~ ~Tfrnrr ~ <{T "1"ii11016<6Cf>l 
"' "' "' 

~ ~ ~ ~ 'f!iIB ~ fl.3flfl:ia ~ ~ 1 ~ fl.3flfl:ia +il§ll6<"" ~ ~ 

~ ~ftl;:g;ri__ 1 ~ <rtT ~ ~ ~ €lT'a qzjl!:l6<"""11c (fll'R ~ ~ ~ ?l\3cC11{ ~ 

9. ~. 9 fl\fl~i<fll{me (Saprolegniasis) 

~ ~ CfTR ~ (water mould), ~ 

'fi'<IB (skin fungus) <{T 'GbC:"f \3C1 ~ (cotton 

wool disease) qfi ~ I ~ +11 '&I Gbl 

·~TfR+rr ~ @f?:<T ~ <{T mg;r ~ ~~T 

a11qiJ«i ~ ~ ~sn~rrill1G11c mg;r 

+.:f::tlf'"1<:"1 ¥~I fl.::fl+:!OIO/?l ~1<""'11<:"1+11 WTcN 
'<:1'a1111' ~ ~ m f!.::fl+io1 ~ \ifRT f!.::tlflia 

+:11g;1Gbl ~TfR+rr ~ clcl6<"" ~ ~ ~ 

"::tl+:r~T: <fl' c I c I 6 <"" UB11T 11ftUIB ~ I ~ 
~ ~ ~ f!::fl+:!Ol"llc ~ GfiYlf!Gbl 

ffi 91,9 ~ fiif-OctCfil lfiC1tt<""At ~ 
, "' "' 
~ 

'BJ1IIT ~~I ~ fl::fl+:!OI +:!@dlll cl\3cGbl +:f(f ~(dead tissues) 'd'm ~ 'hC16<6+11 
-.:> ...:;, ...:;, A C. ....,:i .._;, 

q1{;:g;ri__ (ITT 913) "f!T~ f.i~ftja CJiC16<6+11 +:!k.113,'ct"l (siltation)~~~~ qfi ~ 
" . A ,..,;...'~~ <&'!il"llc f!::tl ~a ~~<6rg;ri__ 1 



9.~.~ ~%!1+11 (~ ~) ~ (Hepatoma disease) 

m ~ fum Cf>1<f~F1ll"11 11R ~ 1 m UTT ~~1™ ~ ~ 1"11'J)1g<C\1"11 ~ ~ 1 ~ 
" r ~ "" r ~ ~ ~ " fc ~ ~ (9TW WiJg<C\"llc (ll:lR •11 ~'-' c.p1 qc;rc:-~ ?l\3C:C11$ l'<'-'.,1 ?l\3C:Cfi Cf> \Tlll"il 3i~C11cl CRi"f 

(Aflatoxin) \;fl+fT ~ gq1c:ll"ll UTT ~ I Aflatoxin Bl "TKf (< 1 ppb) ~ ?l\3C:C11~ ~ ~ 

~ 9 ~ ~ liver cancer "Cf>l-~ ~ I gq1c:ll"ll rnrc 'R.*1fl"la ~ ~ 

Cf>~"11Cfil 3TICITT ~ I ~ <1<:1l"l1C: ipiT ~ ~ I Cfii-T ~ 'R.';fl\)i(1 Cf>~'ifll"ll llf61g<C\ ~ 
"""" ..... · n ....,, """" P---r-.- "" "" ~I gq1C:ll"ll ~ '("l';fi J:l(1 ?l\3C:Cf>I m 1"1'1 9t:; m i;@$l!;Cf>I "'J) I 

~ ~ ~ ~~ \341~i1~ 
:::, p..,.._..,. r r " r 

• ~ l"ll"'J)lc:fi1 <€l<@Cll"ll clIT'l l<:i.'}, ~I +"ll'J)IC11$ '611C:YC:Cf> C11l"f~IC: iil'611\3'j, ~ I 

• m 41€1fl+"ll ~~ ~ ~ +1f'J)f ~ ~ I 
• fZll'61fl+il ~~R ~ ~ ~ "{ ~ ~ ~ <T1 ~I 

• ~~HllFld ~~1 
• Cfj,C1~1C: ~ +"ll'JllCf>I ~ ~ ~ ~~R ~ fufr i;fct~n:rr (inlet) Cfi1+T ~ ~ 
~ ~ ~ Cf>Ol!ifh ~(siltation)~~ Ol?+1 <R ~I 

• <ITTIB ~err~~~~ f.:1llflia ~ ~ 1 

• Hllflia m 0_09 i;rfuna- '1'1Y111 ~ ~~R •IRtJ>Cf>I cqm ~ <R ~ 1 
~ ...:;, ...:> ...:;, 

"" "" "" ~ " (" • ~+"l~l'J)~ICf> ....... I 3ffi1T{ ~. Rc:f? crm +1TW ~(lll\3'1 ~ -Y-~-:crIB ~ -~ ~l\l~IB 'j,'1Y1'1l~IC: +"ll'J)IC11$ 

~<T1~1 
• ~ YIR>il!;Cf>I m 41€1€1+"11 ~ ~ ~ ~ ~ crm 'R·qR>!a ~ ~ 

3fC.IBlTm ~ ~ 'R.*1+"I01 cf;tl-~ Ol?+1 TTrf ~ I 
::, " ..;:;...,...... " --..-.++...~ " r -~ ~~ " • t>YIC:l+"ll <'._l'ICfll noflm C'lll'I ~~I ~ ~ @<tJqc;1~ crm '("l';f)fJ:l(1 Cl'-ml '1C1C. ~ 

.......;:;...,. r ...,..::i,..... "P r " " " --..-.++... ~ 
~<-il'I Tf1 ~Ci.'1 I i§,itll<f('\(1 ~ ~ W~ '>lllllliillc ~ +"ll'J)ICf>I C111'1 '1C1C. ~ 

Gf'1T'3'1~1 ~ w~ crm ~ c;111C11~ ~ ~ ~ g1ci1c;1< ~ cFr6rm ~err 
~ ~ 

Ylffi<Cf>Cfii ~ ~ ~ I 



9.~ '+ii{i(~Gllt! ~ ~ 

~ Clllif2:f<lll ~ qR 3l"fu ~ ~ "{ gl&J~Ai m-.:m ~ ~ _,;'lqlOl<il m 
-> ' -> 

fl ' ' ~ ~ f<A R '' ' ' ' q B"'ll'1 ~~I~ 1qq1v1 '11 '"1 1Cfl<OI • 1 1 ~'!,<f'I ~ Z 31 <:"nlCll -AC1 ~i.1c:rc;:11 '"ll~=::tll# IYCS! IC: +rr-:;r 

~ ~ 1 ~ ~ ~o ~ ~oo "'1T'1T lficz z m ~ fo,f-Ai::tClll ~ 1 ~1{<~i::t1 

RNA CIT DNA +:i"t~ ~ +rr-:;r ~ Z <ft~ Y~"'l l '1 <f.f ~ ~ +:i"t~ ~ITT I "['"I" (I" 

~ 3R"' "1"1q01 Cf>l <B qR 3flT (~ CIT mfr) "'"IT W ~' ~ Z @I '1 i.11 { 3frf'l5Rr ~ ~ I 
'~I~<~ (~ ~ "1°lqg<C' (living thing) cir ~TfR ~ +rr-:;r ~ <f.f ~ I ~l{<~Cf>l ~i.11tjC:¢1 

"i.1lfTr qHr ~ zniT "'"lltlfl1 ~ I '"11£9)14>1 ·~TfR ~ ~l~HiClll fC!~ lolg<"' "Cf"R ~ Z 

~ (gill) ~ +:fl1f ITT I ~ ~ fc;t~101g<"' Z'IB CIT ~ (Lymph) CfR: ·~TfR<ir ~ 

'm ~~I '~l{<~<il ~i.11tjC: CIT~~ (Transmission) cf~~ m qf., ~~I 
' -0.-. ' ' ~~ --.-.-......-:+ ~ ' ~ ' ' ~1i::t1"'llaii1 ~ <w1 m ~ 1 1q1>-t....., c.r>1~v1(1 i::tli911Cf> ~ C111M1 ~ ~1~rn4>1 

~l=q¢111 m\Rr gfq)~qil 'm qf., ~ Wffift ~ z ~ <i1<R•i~ 1 ~ <PT fc;t~101g<C' 
.;,,:i ~ ~ ...:> 

~ frl'l'<f>cil f<'!l"'lbPii·'"ll qf., ~ ~ I ~ 9~ll1 (11{ fuur "CJIDZUr !Ve1iical transmission) 

~ I ~ <Jffia" '"1 1£9)14>1 fu"m, mrcr, <fl<t CIT 3l0$1CS!IC: ~1{<~4>1 ~ 11T'frm ~ ~ 
Z "lffifr ajfr ~ ~ +:fWJ+iT ~ +:rr'~ ~ ~ ~I ~ ~ "CJIDZUf 

(Horizontal transmission) ~ I l1TW &H ~' ~ ~ qt., ~ ~ "'"lltlfl1 ~ I 
m +:rr'cXl'"lg<C'6llC: ~ ~ ~ ~~~rC:i.1 "CJIDZUr (Instrumental transmission) 

ffiR: +:fWJ+iT ~ ~ ~ ~ ~ +:!""cit ~r<hf<Rill~ q1f4>ii1fc:q; ~cilru~ (Infectious 
~ -> .., 

Pancreatic ecrosis), ~ fB11l<"1l¢ ~ftlruf+:illl (Viral Haemorrhagic Septicaemia) (f"iiT 

~r<f>~ll~ ~i::tlc:lql~fc¢ ~ efllru~ (Infectious Haematropoietic ecrosis) l=!gfqqoj Wr ~ I 
,,... c- ...:> ' 

~ ~ qf~"'ll '1 ~ m ~ C1"~, 111£9)14>1 ~ 4>ll1Clli.11Yl1 1 ~ qR:qa"'I , mfr 
-> ' .., 

3flTcFr 3l"cXl<l"'1" Z "C1Cf f ci $1 ~<Sf IC: <f.f ~ I .., 

9.~.9 s~Mill~ Q'1~lllf2Cfi "t;;fllfu~ (Infectious Pancreatic Necrosis) 

<ft RNA ~ITT Z 4:1,<9llC1lll 9~ ~ ~ 4>"l1 ~ ~ +:fWJ+iT ~I~~~ 
61\:JcllC: 31cR ~~~ (eyed ova ) 3fR:ITT ~ lRT ~~I Wfr '"l li§)I Cf>l trc ~' 3fmT 
GfTITT qfr ~' ~Tfrzm 4'Tffi ~ Z l1TW lfi'1lfi '11 ~ (sprial swimming) ~ I Wfr '"l li§)li.11{ 

fc!n %"zj- «iHf"tllll'il (pancreas) m z<m ~ ~/ft!:lm ~H~Clll Z ~ qr#r ~ ~ 

Z itc ~ ~ I <ft ~ Horizantal (f"iiT instrumental "'"lltlfl1CfTC ~ +:fWJ+iT ~ ~ I 

l1TW ¥Rr lRT, ~ (grading), ~ tHfq~ ~ ~ ~ '"ll i§)li.11~ "C1'1fGf (stress)~ 
~ ~ ~· =::t1 11 01 11 1 6l!I Y4>C1 1 ~ ~ q1{~Cf>I ~ I ~ ~ ClllYcfldl (endemic) CfTC ~ 

+:fWJ+iT <fr ~ ~ m Z ~ +:fWJ+iT q";f: <fr Wr ~ qR ~ I 
.., "' "' 
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~ "CJ; (Vitamin A) 

~ if ~ (Vitamin D3) 

~ ~ (Vitamin E) 

~ #(Vitamin K) 

~ m (Ascorbic acid) 

~ Gfr 9~ (Bl2) 

"114lR'1 (Biotin) 

~(Choline) 

1:fiTfuq; ~ (Folic acid) 

~'1ru 2."I C1 (Inositol) 

'11 llru '1 (Niacin) 

~~ 
(Panthothenic acid) 

q1~ftsfr.R11 ~ ~ 
(Pyridoxine B6) 

3frm ~, ~ -.,Hr #"ill B, itc ~, q-@?J ~ ~ 
~~~~m1 

~ ~ l1-cl i:i1g;1Cl>I ·~TfRc:l;T ~ ~ B, ~ +:rmJ 

~ ~ ~' ~ ~~ ClldlCl(OI fu qR +:rmJ 
"' "' "' 

+fit ~ m~ ~ ~ (swim bladder) ~ ~ ~ 
~~~~I 

·~Tfr<+IT ~ c:fi1fi, ~ 3fmURUT, +i I §)I Ofll fl<T ~ ~ 
qfuit~ ~ c:fi1fi, 3ITT9T ~, OflJI ~I i:i 1 < 1alq11 

B, +:rmJ ~ B, ~RR ajfTR, tlB" ~ ~ ~ RcFr 
~~C1~™~1 

~RR~~ Ofl1~q:::ii:i1 eruT, OflJl111ii:i1 '10fl<1,i:i0fl m crm 
fi:4~4'11+11 ~~Cf~™~ I 

.:::, " r ;:\ " 
Ofl~~1i:i1 '10fl1<1,i:i0fl ir'm<f ~ ~, llmC11+i1 7T<1=a1Trq1::rr1 ~ 

~I 

~Tfr<+IT ~ c:fi1fi, ~RR ~ B, ~ ~I 

~~I 

~Tfr<+IT ~ c:fi1fi, ilc ~I tlB" 00 qr(-~I +:rmJ 

~00~1 

~ ~, eruT B, ~ B ~ tlB" oo qr1-~, 
OflJl~"1i:i1 '10fl<1,i:i0fl m qr!- ~, +:rmJ 3fmURUT af<Ofl1Jl 

cflfu•~9)'1, ~ ~' ~ ~~~ (inlet) +IT +:rmJ 

ffi, ~ +:rmJ ~ ~ I 
~RR~ ~1 ~ ~' fi:4~4'11+11 ~' 3fmURUf 

~ ~ ~ ~ 

a~OfllJI qTm ~I~ c:fi1fi, ~~I ~Tfr<+IT 
~ c:fi1fi, ilc ~I ~ ~ I 



' -RR ' ~~ ---- ' 
fo•il~i'lf"l'1 R ~(Riboflavin 

+:!10)1¢1 ·~ ~ ~.? ~ ~. 11<9CT 

c:fcp.:g;, 3fr@n:rr <1<:1' 1q'11 ~ ~. +i\ll~<+il ~. +:{lfl&il+il 
B2) -.:> -.:> c:. -.:> c:. c. 

' TfRm ' <1'11Y'11 ~ ~. ·~ <lcilY'11 ~~I 

~ R 9 (Thiamine Bl) 
~~~~.~~. ~~.~~. 
~~~I 

~.9 . ~ . ~~(Fatty acid) 

~ ~ Wifo+i<l>l ~ ~~ fli~l\3~1 ~ -AIY11~~ (proofile) %-1 3ITCf~lltP ~ I 

·~mmo1a41 Cf\3C mwm linolenic acid CID 9t:; ) cpl- Cf>lfr ~ ~ ~ m fli~l\3'1 ~I 
~ -.:> -.:> -.:> 

~ ~ +rrg;r q&1'11\+:!Cli m c:p11 ~' '3,"'-0)<<l'l WCT ~ Z shoe syndrome 00 ~ I 
~ ~~ Clii'l"114'1 ~ qucta'1 ~ ~ ~ ~ ~ <fill1 <rrf ~ < ~ ~ila<l'I Cf>lfr 
~ +rrg;r +f.:t 1Ttl I 

~ . 9. ~ fl:l'1 '(R1 (Minerals) 

m (skeleton) Cfm Cl'C'C114'l f.:n:rlur, +il0)14'l ~Tfu- Cfm ~ C!ldli:!{Ul+:{I qRicf;T ~ ~ 'Trf 
(osmoregulation) Cfm ~ ~~<~~~~~ (metabolism) +:JT fli'1<~Clil 
~ ~ ~ I Clil~Y~<l'l ~i'\llldli'l amffi ~ ~ ff ~ (minerals) m 
( absorb/grasp )~ I +:!10114'1 3ili'\l<l+il ~ (minerals) Cfil- 3ITCf~<:fC.RIT ffl ~(elements ) 

~ 11<1 ~ ~ Calcium, Zinc, Manganese, Cobalt, Selenium, Iodine Cfm Fluorine 3ITfu I 

+:!1011¢1 3ili'\l<l+il mineral s ~ Cf>lfr ~ ~ B~ 00 ~ (~ -=< l : 
' 

~i=t~~~~ ~'1~~~1 ~~"l~IC! ~ m q;":f ~~ 

c.tltlf~ll+i (Calcium) amm ~ ~ +:1 1011q;I ~ ~ 

~I~<~ (Phosphorus inorganic) mzrm~~.m~ 
+<.fll~rull+i (Magnesium) @AT gfu ~. ~ Cf>lfr 
~(Copper) ~ Cf>lfr 
+<.!I 11 '1 ill (Manganese) m zrm ~ ~. m ~, ~ ~ ~ 

~(Zinc) ~ ~ 'CIT\3' ~) ~al q '11 ~. 3ffurr ~ 
~(Iron) ~~~ 

~. 9 . 'tS' ~ ~ o~ ~(Amino acids and proteins) 

3ITCf~llCP ~ ~ \3Y4Cki ~ 3ili'\l<l+il ~n ~ +il0)14'l ~ ~ ~ m 
~ < ~ 

< ~ ~IC!Cl'IRcil qf.1 ~ I ~ ~ +rtit +:!1011¢1 3ili'\l<l+il f?~l~'1 (Tryptophen ) 

Cfil- ~ ~ ~ ~ ~ (curvature spine ) «fllf&141f-1;rn (scoliosis) ~ ~ ~ 

~ «0l"l 1 



~- 'l.X. ~qt~IC!l<ffi"i<fltRrn (Afl atoxicosis) 

~o;s1<0 1 '"11 ~ ~ q;•~:cnf\11~'("l ~ (Aspergillus flavus) ~ ~ lfr'l ~ !blue green 

' ' P-.-.-.-,... =-+ ' ' ~ ' r ' mould) m~mo1a41 ~ G"Gfq+:rr 1qqi1~ ~.., ~ z m §>11"ki ~ G"Gfq ~ ~ 

~ l1mJ1lT ¢~ \JllCf>l ~~ ~ Z "{<Rf ~ ~ C1"81UT ffi ~ I 

~-~ ClldiCl{Oftlf ~(Environmental diseases) 
~ f. ' ' ' ~ ~~.,.,+>.,.....,-~ lITT9J 'tllc:-1'1 Clldl<l{OI q {Cld'1¢1 ~ ~ t<~l\j'1 3,~1'111C1qi ~ (abnormal 

behavior)~~ Gfl'h:rr zng;:r ~ 1 ci1a1ci<ofl4 q~cid'1Cillc ~ l1mJ1lT ~ tf;tl' 6J'("l.:;+'l\lia 

~~~wt : 

~-~-'I a:tfcffi'1t'1 

~ mw critcITT ~ qrft;R ~ 31fcffl \J11 tt>I q>lfr ¥ ~ ~ ~ ~ ~ ~ 
~¥~I ~I~~~ TT~~ m-~, ~ ~ 3l'("l·9,~ '1 ~ 
3lfcR'i\J1 '1Cf>I ~ ~1<4'11~1{ ~ ~ I ~ ~ ~ ~ ~ ~tfCP g; I 13~1~(01Cf>I _,, _,, 

mm 4l201ru4+:1 q<i:ti~20 ~ ~ 61fcffl\J11¢I +::rRTl1T ~ 1¢1<1<"'"' ¢ 3fm 71't ~ 1 _,, 

~ - ~- ~ ~ (Alka losis and Acidiosis) 

cflq;:qq;I ~ ~~ ~ITT~ err w ~ ~ ~, ~ ~f.:'1q;ct>1 z ~ tTrCf>t ~ 1 

m ~ITT ~'1'("lAi ~ mw ~ lr.f ~ 1 ~ fuiru'"1¢1 ~~ ~ ~ 

<ro-~ W ~ ¥ ~ ¥ ~ 1 ~ q:,1-~ ~ 71't flfl;sfo;ft (A ll um) err~ 

~~rrrf~I 

~- ~- ~ H11l4'1Cfll m- (Chemical) 

~ fo>ru'"lifil ~ 13q:q1<¢I mm~ <ro-~ ~ 1I°f, m1(l" ~err m1(l" 

~ ~cffi lITT9J ~ lR ~I ~q ruq:;1f<~I ~ ~ 3frmfr ~ rR ~I _,, _,, 

~ - ~-'t '1i{?i{e (N itrite) 

~ "'("ll"Ul(Ol(141 i<tr err fuir.:c: ruR:4~<6'"11 qrft;R ~ g) I ~ q1f&tq;q;1 orim H4f+ia 

'("l<'("l4'>1{ct>'1 ~ qrcnrr ~ o~ ~ ~ '1fAiT ~ ~ 11 {?1{20¢1 ~ ~ ~ 1 ~ 

~ '11~?1{2" ~ rn<fr ~ ~ '11{?1{2: '"ll g)lct>' I ~ '1fAiT ~ Hemoglobin Cf;11 B 
~, ~ mrrr <"'""11\3~'1zmw~~f€q;a1qf'1lr.f~1 

~ - ~-X ~Pl~t4 I (Anemia) 

~ qlti10111tt> ~ ~ l1TWlIT ~ ifilfr ~ m ~ m ~ ~ m rr.t 
~ 1 4'>&1f<l«"q ll'm ~ B, "ITT'1T '1«"~1\3~ , ~ ~ m=IT ~'1¢1 m~ innfcm +:rrm l1't ~ 1 

~ .~ c4:m1i1a ~ (Genetic disea se) 

ITT \ifID '("l.:;+')'"'¢ ~ @'("li1ft ~1{rn"l1c ~ ~ mcfr '("l'"C't fa+:11~~1 W1" ~ mw 
"' 

~ rR Z ~ ~ it<.fi~ ~ ~ ~ I _,, _,, 



~Hi?fifl:la ~ ~~ Jqlllt1~ 

fl.fi'"!Cf' ~ fl.flf'"la 1"11<J;1<±1120 ~ +:rm;J11T ~ ~ 1 w 3lflflf'"l a ~ ~ 1"11g;1<±1120 

3fcFl' +:rm;J11T m I 3lfl.flf'"la ~ l"l@alll ~ ~ ~ ~ ~ l l01«1(1"!1 
..,,:) -.!I ~ ..:> 

~cm-,~ z m 31TITT'<T, ~ ~. fl l"l lll"ll ~ qf~i:i11 z ~ur ~ ~ 31fl.flf'"l a 

~m~1 

~Pl~ ~ %'1'1Cfll 3TTU'R''+[ff All+1 €1~ 

• ~ q I &11 1"! I +i I 'J)I Cbl ~ ~tl-1" Z ~ '{tc:pm '&1Tf1T FlTrf ~ 61q11'd1 ~ .., 

• ~ q1&J1 +J 1 <:!'~ ~ +:J'nff z m fl<fl"h l {C!?I ~~"tq- ~ ~ 1 

' ' ' ~ ' ~ , .,++....:+ ~ ...,........... 'r. ' cf! ' .;+.,.,. e ~ ~ 1<:< '1 +il 'J)ICf'I IC<~I <j,1~ '1 °<" IC<~lc.f>I c.f> l '(vl C"I Q;+il 1lll ~ +il'J)I I ~\11 ~ err '(l'I 

~ ~ ITT-Cfi fu<l ~ ~ ~ l"{T'jf 3fTN<T €1,q l \3ij, ~ I 
' ' ' ~ p...,._..,._,. ~ ' ' .......--0.- ~.......-P+ .....--+ ( • ~ q1@ 11"11 9 1 C"lc'( / ~c.f>V -s 1 ~0-\9~ 'llTCT ~ ai1q1 a 1"11 "11 '11 3!11'" •1 1 ~1 

• ~ ~ ?l \32:Cbl ~ ~ m <TfT ~ ?l \32:Cbl q\111<il ~ ~ ~ +:!'nfr 

RuRur TR~ I .., 
• ~ \3'iR flllgCf'I l"lT'J)f m ~nI (fm ~ +il 'J)lg<t" ~ m91 ~ I 

< ~ ~ r ,...-rl. r r ~~r. A ~ • ~ ~(lll\3~1 h~ l-S )l 'Rf) +:rm;J11T ~ ~ "t"'l d1 l q&JI$ 'Cf)11 Tf"'1' ~¥ crucr ~l~"l l C1ll '"la IC<'1 

3fTN<T ~ ~ Z ~ fu<l ~ ~ crR ~I 

~ ~ ~ v:rr'1' ~ ~ ~ ~ (3fl"ITT" ~) 
9 ~ l"lT'J)f i::rr<1'1 3l'Tf~ ~ "h I {~I \111 Cf' ~ crR ~ q I a I q < ofl ll Z fl I +i I f"l Cf' 'Cl~ 

~ ~ fu'! ~~I~ 1:fil+hn ~ ~cT<f ~ ~ ~ ~ ~ qr;fuf 

crrfITTT qldlq(Ol+JI ~ ~ ~ I CT\3C qo\<t"q&J <:AiQ1ll'ct1 ~Rm ~ ~ ~ ~ 
<:"'.. ~ ,.. .;-... ..:> ...,:, ..:> 

~~qo1Cfil +:r€'4' Cf' l <OI Cf'I m ~ ~ 1 <:R1l11' ~ ~ fu>ru+JCf'I ~ a('C.lg<"" (nutrient, 
i:-- ....:> ..,,:) ..:> 

organic matter Z suspended so l id)~ ~ q1fuQ;Cf'I "h4<±112: .. fri~Cf'I i:rRr+n ~ 
~Im~~~ fl"IRJQ;Cf'I Z 3lfu ~&11 ~ ~ ~(ll l \31 qf.11ffi:T ~I 
~ '&1Tf1T ~ ~ I"{ 1 g;1 <ii ~ Cf) flh 1 <fl <ii ~ ~ q a 1Cl?1 +:[@' ~ -ITT 1 <'R1~ m ~ .., °' .., 

f'1 Cf'I fl g ~ CT\3C "h 14i±l120 ~ ~ ~ qi-fr err ~ <TfT ~ ~ 3l f<M \111 llflT 
~ °' 

(Biological Oxygen Demand)~ +:J'nff RuRur m l"{T'jf ~ ~ ~ I 



~- ~1\3cCfil ~, ~ CfT ~ ftl{'11Cfil +:rm;r ~ 61'3611c 31cFT ori+rr ~ ~ ~ •Fw1Cfi1 ~ 
~ ~ (certification) <T1 ~ I 

~- ~ rcK~ft ~ +:rmJ ~ ~ \lltfifaCfi ~~TlniT ~ CfT 31fa*l~OI ~ ~ 

fuc;n-t ~ ~'ITTTI maran=rr ~ c<TR Rt ~ +:rm;r ~ '11 3Wf~<Tcf ~ I 
¥ . ~ +mWfi) ~ ~ ~ 1£9)1 <!11 { ~ ~ ~ ~ ~ ~ 3f[q~lf(F ~ ~ ~ q:;n:fq,1 

or;-1 wile: TT1~ ~ ~ +i1~1f\Iior (fm qlli<Hanll ~ 3ft<nR ~ ~ rn 

.,...+..,. P-.-,..,..1.... ' ' ' " ' f< .,.,---\+ " " ~ ~ ·1~~ ~ 1'1+11\JI CfiTlf Tf1 ~ I <rm <Rftjql~611c ~""ii g111611c \111111\31 ~ICf''"B\ I 

'i._ . ~ +:rm;r 61'111<~1 ~ ~ ~ ~ \l~lflila Tf<T\3't ~ ~ ~ I 

~- ~ qf,, 3frq-cf'r CfT fqft*>~a ~ 1llitTf <Rf ~ 'iCfil<l c:-~Cfi ii~ 31-crnr (withdraw! 

period)~ qfu +rr:f +:rm;r 61'111<~1 ~~I 

~~~~ 
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r 

• '61q1'61qll 9f-;t;i:i1Cf'l ~-\3c<"11~'1 (metabolic waste) 

• m~~ 
• <fllllHC{) (chemical) 

• ~ ft':flflia (Pathogenic) 
~ '' r e '11'1 I C(> I l"J, g I '1 "11 C 3f8'l 6fft" ~~ 

• c;q1cR:~i:i1 "d"m ~ ~ 

'I.~ 

~~m 
~ 

ITT~. ~ma<"~ wrfT;n- fcrftrn:r rfT<rcF; ("lfi'lfl<"'<J;J ~ 

~ l1lW qFlT "l~l<g~ ~ (flow through system) m ~ m qJfu;l ~ ~ ~~ 

(waste) Cfil" ~ Z +:fftT ~ ~eranPT lflMC!>Cf'l ~I <fr m lifR ~~ W<f ~ 
(point source) m ~ ~ ~ l1lW q1(1'1Cf'l (1lll1lCf'l ~ ·~~ m ~ I ~ 
l1lW Z ~ft ~i:H~~~q~+i~I qJfu;l ~ +11 £9)1 q I (1 '1 9 011 Ji +11 m lifR ~~ ~ Z \3 q '611 < +11 ~ 

~ &qqftl~C{) +11£9)1ql(1'1C{)l ifpflq'1Cf'l m ¥ BT<IB ~ ft+il~GC ~~I 

~ iifA ~ ~ Cfil{ rA ~ Ol{"Cff~ 
~ ~ ~ 9011~1+i1 m lifR ~~ ~ m<T ~111ft·11 ~ ~ ~ , m lifR 

,~p r ' ' ' ' '' -- ~c) ~~<{>I qf<+1101(11~ ~ '1@CZC{)I, ~ '1ftC{)C{)I ~ afCf~llSf z +11£9)1<{)1 l<:<~I faeces 

tfil" ~ <1fti:if.iq; ~ z q~+i1010 R-uhur ~, ~ +i1g;1q;I ~ ~ m ~ 
~~ ~ Z llOl«l<i'l m lifR ~~(wastes) Cfil" +11~1(11{ V~ ~I Cfll1 +:fftT+:iT ~ 

(phytate) ~ ~ ~~ ?l\3cC{)l ~ ~n ~ ~ Cfll1lflflhl<ftR¥~1 
~~P ' P ~ ' ' ~ · ' ~ r ' C1'1f'1k1 ~lfc'1+11 -:,(>C(>I lflflhl<f!Cf'I 'ti'( 3f~T ~ ~ ~ ~ctG1 I cllftC{)l<OI ~ ~~ 

~ ~ z fa1"1g~q;I ~ P.1+if 01+i1 ~' ~ \3c<"i l~'1 ~ z ~ \3qi:il1 1q;1 31~ l1lW 
~,--.,",.;--,.,-. ' ~ r' r P-.r r r 

~ 9011~1+i1 m '111'1 ~~TT z +i1~1(11~ ,.,CTRUT ~ 1 



'"llg)l&JI{ ~ ll<l{~Cf>'I ~ GT'1T ~ ~ ~ Z ~ ~ <f.t ~~ 
"' 

~ ~ ~ (nutrient pollution)~ <frf ~I '"llg)l&il{ ~~ ~ ifc;rrm m 
~ , , .... B ( ~ ..... , , .... ™ GT'1T 1-..-.:, .... m \if"R" m q <+ilOl&JI~ ~ ~lql'"'O\ (GT'1T ~ i'\ii'\1&11 ) I ~l\3ctf>I 

~ ~ ~ ~ (Digestibil ity) ~ ~ ~~ 9zil11Cllc ~ z ~ ~ 
(FCR) ~TR~~ '"llg)ltf>I ~ (faeces) "Cf>l" mfuq:; ~ (Physical stability) ~ 
~ ~ ~ ~~ P4lJll l'1'"11 ~ 'j,=lllJg, I \ll~Cf>1<01 GT'1T f.:n1fur (feed formu lation) 

"{ ~ ~'tG:la 9lllll'"11 m1cr C."ll"R ~ ~ ~: 

• cl\3c&ll{ 3IT<f~~ ~ m ~ '"11~1&11{ ~ ™ ~ "@R m rrtT ~ ~ 
~ "' 
(spli t feeding) ~ ~ I CR ~ m lW-IT 9 * ·\;fr· ~ ~ 0 . ~ * ·\;fr· 

3lf<M \11 '1 ~ 'l1nl ~ awm Rfil<uT TR ~ 1 .,, 
• ~ ~ q1&J'1Cf>I ~ ~ ~ 3lfcM\11'1Cf>l lW-IT "' m .m .1 fu. ~ ~ ~ m I '?::' ""- ..) '!I..) .;.,) 

<TR m "tf>l" rn~ ~ ~ fl:r.m .1 fu. 3lfcffi\111 £9; ~. ~ ¥ m .m .1 fu. 3lfiRl\111 

(
0

, flt.UT.I fu. ~ - "-.flt.UT.I fu. fritf>l~'"ll l '"llW&il{ ~ ~ I ~ 3lf<M\11'1¢l .,, 
3ITTITTl1f m ~ lW-IT f.:1A11 ~, < Rut<ur TR ~: .,, 

~ rnT (lfr0 I fl:r;:rc: ) = rnT CW. I f;Rc J x o.oo~\9c;'i._ 
qr;ftq,l R~T !+ft~ I fiRzl = rtn 1m-0 I ~l x 9. \3 

~ ~ (~ I ~I = R~T 1fl1= I ~l x 9. \9 !UT./ fl1: R~T l1T ~ -
"-. lJTl1 I +:ft.' l x 9¥¥0 +ft. I ~ x 0 .009 m. I <fi.\;ft. x "-. <fi.\;ft. ~ I <fi.\;ft. 
3lfcffi\11 '1 x ~- ~O'J.. ~ I <fi. \;ft. 

• 31U G:lf41'1 (semi-moist) err~ GT'1T (dry) i:rrWT 71°1 GU I 

• ~ GT'1T ~ <f.t 3fcfi~ ~ ~ (feed stability) [1 ~ I 
• ~ ~ !!11IBl (high digestibility) ~ GT'1T ~1i:ifug(i\¢I i:rrWr 71°1 GU ~ rm 

'"llg)ltf>I ~ (excrete) <f.t ~~ '11~c~l\11'1 '\11'«IT ~ rn=cf ~ ™ fr1#1~'1 ~I 

~molecular weight~ Cf>1cng1{,g;: ~~~~(digestibility)~ z ~1~"11 
+nWlIT~~I 

• ~l\3ctf>I ~ ITT ~Tful ~ GT'1T (high energy diet) ~ qltCOICf>I ~ ~ Z ~ 

~ (nutrient excretion) ~ ~ I 

• ~ irn ~ (pallet integrity), ~ GT'1T ~ ~ "{ a~Cf>l€'1 mwm ~ 
\jq4'jf11a1 ~ tIT<fr ~~~~~I 

{ij~Glli! ~ ~ ~ 

9. om ~ ~ (Solid Removal) 

+rm;r ~ C::l'11illc '"11€911¢1 lITTT q;:;?f- 9::tllll'"11 m ~ (Wastes) ~q \3t<llC::'1 ~ ~ I .,, ' .,, 
1@al11 ~ m- z ~ mft;R ~ ~ ~ ~ ~, ~ q1R-J~Cf>1 i:i1w&J1{ m 
~ ~ ~"-.% 3f°~T ~ m oRr ~~~~I tIT<fr ~ ilfll<i'\~ {~~"l ie !ffi 

9Cf>l<Cf>I ~ ~ oRr ~q ~ aW.Pf ~ ~ Clli'l~lll , m ~ lflnf, ~ lflnf ~ 

~o 



, 

~~I qr;:ft- G!P l<BrJ yo11c11ai120 m ~ w~ lfp.IT ~ < ~ lfp.IT (1&1'"11\+'ICI" m ITT 
~ ~ 

~ ~ ~ ~ ~ m ~ wq ~ ~ d~Cf'l4>l wTic <T1 ~ I 

lBC m m i:rRrm M-ri- iR:r w~ \3 (<"l I ~1 ~ ~ ~ : 
~ ~ 

- ~~ 
• ~R.:r~ 
• ~R.:r~ 
• ~ qr;:ft-~ ~ 

- ~~ 
• ~ 31 fiffl '111 q:;'j lfp.IT 

~ 

~mm~<~ 3llcnfta' ~ qffi;r;t ~ ~ 9011<:1"1+"11 i:rRrm M-ri- iR:r w~ lfP-IT 

qf.,-~ ~ , ~ ~ mcnrr P-nR $N ~ ~ ~ qr ITT ~ m GllC." ~ iR:r 
w:4g~&1I{ rr"ifr qr \llCl"faCI" "'11"C'1T~nn:IT fl1m ~ ~ ~ ~ I 

< ~ ~ 

9. ~ lllll\34 (sedimentation) 

~ - ~q:;1f.:1Cf'&1 ~ (mechanical filter) 

~ ~ ~, ~ ~. ~ Mer 6iq11\3~14>1 ~. < 'i1\111q:;I ~ 

31Tm<l1T ~ ~ f~flTGfit ~ TTrf ~ I 
~ ~ 

~ ~ ll'rf ~ fu ~l)lll\3rJ i;rum;ft ~~I ~ \ICl" l<<fil YOll<:1t'\l+'ll ~ q11"liill2' 
...:> .... ~ .;,:,t c.. 

iR=f W~ ~(lll\3 1 li~C"CllCf>rsf 01 Cf<1 (gravitational force) cit"~~ I iR=f W~ ~ 
~, f~ w~ TT (~, ~), cii11<~Cf)) ~ ~ ~ ~ f.n:R ~ 1 ~ 

~ "fr. fl:r. Y'fu ~ (cm/s) +:fT +:rrqrf ~ I mm "YT"C'f'1 \IOll <:1l +'l l 9 "fr. lfl" /~ ~ ~ 

~ ~ 1 ITT "'11"W m ~ ~ < +'11 §;14>1 ~ ~lllll\34 a~q:;11;rn ~c;:ll1{~ , m ~ 
iR=f wq ~lJ,lll14>l ~ < lfP-IT P<ilJ,ll l ~4 ITT (Sedimentation area) cit"~~~ (flow 

rate) m 3IBRf ~~I 4q1&1Cf)) ~ ITTctr ~ ~ ~ < ~·<:q1 1 g~ iR:r wq 

~lJlll\31 ~ ~: 
.... ..,:i .;,) "" 

• ~ m f<l llJl\314>l ~ ~ tj'ngfr qr~ (Basin) cit"~ 

• ~ ~clT (Physical barriers) ~qr ~ 11 &1 1 S~ 
• m ~ m mm w ITT (Quiescent zone) cit" f.n:rtur 



9. f~H(l•ffa~ ~(sedimentation pond): ~ i:JCfil<tf'I P~iJ,lll\3~ aRCfil+il ~ i:f'r@fT 3fTCf~<:JCF 

~ I Yl©Zl+:!I hitjcilli: f'1~Cfii ~ ~ Cfll1 ~ (slow speed) m ~ ~ ~ 
r ~ '' f R~............Pr" ~~ ' cil~l~CJ><l'> ~ 1 W cma1a1:11: ~ i:JCfil<Cfil q1@1+:11 ,..,, ,, '-.'., 'f'I 'w11 Cfi+f1l+il ~ 'CfU?J ~1-s., ~ 1 _, _, 

\3i:;lg<U1Cfii m ~00 cfr. /~ ~ ~ ~ ~ 'C[U?J ~ 9 fl:rR ~ < 9i::;OO Cllf fl:r. 
~ ~ i:f'r@fT ~ ~ I ~ l:(ll 1 \3 ~ i:f'r@fT f.n:1tuT ~ ~ tRTq qj © Zl cil I<: ~ R Cfil ~ 

~ <T1 ~ I ~ ITTl=fT ~ i:f'r@fT f.n:1tuT <T<f ~ ITTl=fT ~w.i- ~ ~ I 

';( . '11(11~~ (channels): '<fltjcilli: ~ ~ 

UITTITt qi): q d '1 lTfr ~ %fCf Cfll1 * ~ 
~ tRT~ f.:ITT~ ~ ~ <R ~ _, 

' ~ rr 
3fCffiU ~ GIT ~ '11C11g<C\ l'1~1u1 ~ ~ I 

~ \lCfil<Cfil '11C11g<C\ fuiruc-~ fl°<'"HICfii cil'11J<:;I 

~<~~~~l~~ -
f A , 

111Tl1m Cf' kl+:! I ~ CfCJ ~ 3fTCf~<:fCfi" ~ I ~ 

~ ~ < ~ RCfil~I ffl '11C11cilli: 

~ RCfilf!C11{ f'1«"a<a1 fq ~. 1 ~ fm 
"~ ' n " ' ' r ~11\1~ arcmu <1 ©CJ><l'>I ~ m \1fT'l tRT~ 

Cf'Olg~q:,1 ~ ·~lful (Flow energy) efruT * ~ 
~ 'i:JTsT ~I 

l ~ oT« W~ ~ ~ (Cones) e~actil t:l1m $ (quiescent zone) ~ ~: 

~mw~~Acf;rn~~~ 

\1fTcRr ~ ~ mw ~ (quiescent zone) ITT 
~~1~~mw~fum~ _, _, _, 

~ tRTq ~ ~ I l1TW ~ quiescent ITTri'f 
~ (surface) ~ ~ mcfr (cones) ~ 

~ P~lJll1'1g<C\ ~f!tjcilli: ~~~~I ' _, 

<fr ~l~lg<C'+il ~ (valve)~ ~ ~ fl+:!ll+:!I < 
~~~~~I 



'O. ~ m+Hm: (Constructed wetlands):~ 

f\in:nm ~ 61'1fl1R-1 ~~aCf>1 ~ z 11&i1g<'i\ 

~ \ifITT 91ClifciCf> 9Clillll#:l<I ~ 11T'fr ~ 
~ I ~ gc:1{~cf;qfg, 11T'fr ~ l1't 
3l"ll" fl:Wc:r ~ ~ RFl ~I< Cfl+l" ~ §; I w 
~ ru +i ~ 1 < f.:n:ITur <R ITT- IJ1f+i1 Cf>I 3IT<f~<:fCRIT 

~ I fo+i~l<+ll ?,f¥Q;Cf>I ~ 61'1ftlfag<'6'&J 

~ lfll4ci! IC: H~l~'1 ~ i:rHr+1T ~ 
3Plfil ~ ~, Cll1<.R:R:£t1 m (absorb) 
.,.....(+ " ' fc ' 'l'(I q1.-fl&JI$ ~ Z IJl<li dCf> ~~n:r+ff ~ 

~ ~ I m~ 3fiiillf11Cf> z Clifl'11i1rll <l~llHCf> 95,tio1g<'6'¢I ~ (concentration)~ 

~~Cfl+l"~ I 

~ Rl+t~m: ~ ~ ~ q;l 311i.P~C4i!~ : 

• 311 ll a I Cf>I < fo +l ~I< C!'>I f.:n:ITur \3 q ll Ck1 ~ I fo +l ~I< Cf>i +{ITT'1 ~ f.1 Cf>I ~ ~ ++! ;::m;rr 31 I Cf>I <4'1 
"' "' ~ 

"cf;fr~~~~I 
f. -- ~ " q3' -- ~ f. ~ . ~ '' •.("l+l~l<Cf>I '-P t> I m<n1T ~e:+f "1161101 I ~ClilldlCf>I <:111•1 @ 11J1CJ? ~ (mmeral bed) 1.-i+-11u1 lljqi:;'J) I 

• ~~~err~ (mulch)~~ 1 +nit err~ <lfuil!>Cf>I ~ ~ ~ ~-
' -- ~ " ..;+.,........ ' ' ' ' ~ -- ,......,,+),,..~f, ' ' lTil ~ 111<:11<-i "1'1fll\11g<"" '(1"1 ~ I ~ err q1@ IC!'>I ~1!Y\l '11.-i1.("l+J~l<Cf>I "fTBT 311Cf>l<Cf>I 

(@lc!;T) ~ ffi ~ Frm~ Rr:f;rn fcl<=S,"llC: (control point)* HCf>IR1aj) I 

~ Rl+t~m:Cfll lfiltGli!~: 
e 

• qr;fr \3q=t:i1<+il ~ 9Cf>l<Cf>I ~ 1Il!TiT ~ I 
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• fo+i~l<"llC: ~ ~ q1.-11&i1{ 1ff: 1Il!TiT TR~ I 
• ~ fcifcrcraT W~ "&1"~ 91~l+ll ~ 'i"'llJ'J) I 
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mw l1Ttqfu ~ ~ ~ m!WIT ~ i;r~iTCR <R 3Wf~<TCfi" ~ 1 mw l1Zqfu fl ~ 
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ill\1fT '"ll<J;lifii ~ ~- '6 m::r ~Im +:rTW '"llRftcf;qfu; ~ fu;it m!WIT ~ 1J~TI'CR lT°1 ~ I 
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--.-.-P-.--$.. ~ , ...........-C\. ~ , ....+:>-. " , R ~ , 
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**~ ~ *~· ~ ~ ~~100, ~ 



l1TW <ftrr ~ ~: 3l cl&11 {f~rn (Autolysis), ClflCflf<ll&l (Bacterial)"{ 3lfcRi:SfH (Oxidation) I 

~ ~ l1TW ~~ ~ (Bacteria) ~~I <'R l1TW ~ ~ '"11 €9)1 431 ~~ 
~' <1n1 "{ 31RIT+IT ~ Cl! I <flf.t ll 1 ~~<:'1 lITTp1T ~ m ~ ~ ~ I l1TW +f{ 'fR 
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+:rfW znRf ~ ~ TTrf ~ ~ +110)1<{)1 ~ ~ ~ A-1 ~ I +:rfW ~cf;qfu; 
p ... ' ... p ' ~ ' ... ""..,.....+c..... . 

~~~1~~<"l~1~c: f'1<{)10< <1191q~g; < ~01\3'1 r~1q~g; 1 <-1~"1 ~<{)1$~<{)1 +:rmJ+IT ~ 'fll'l+i w~ <~1<:i1'1 
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~ - ~ ~ ~ ~ i:rif ~I~~ +:rmJ+lT 31'h01cfcffl'1 ~ ~~ ~ ~ ~ 
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~ ~ m ~ CTim ~ ~ ~ +110)1<{)1 3fT71 ~ ~ ~ I ~f\tl;Ji~C:< < 
~ " . R ... ... " f< ...rl--r+ ~ ... , ... 1qShl"'1+il W~ ll<~Cl?I +110)1<{)1 ~0'11+11 'fl"il <-Mi •1'(.C1?1 < 01~1'lf-:s ~ ~ ~<{)1$~<{)1 +:rrW 

Bl11T ~+ill~Ai ~ TTrf ~I~~~ ~~n=IT "1,'1l0lq'1 ~ W~ <f.t, Cflll'1g~+il 
~ <f.t ("CfllTRw) CfT ciRC{)lg~ qf.,- \l'610'1+11 "Wf-1 ¥ 8q10+i1 i1{1~+\ I \3(<11~'1 ~ ~ <ft 
ciRC{)lg~ qf.,- 3Jq'11\3"1, qof ~ I 
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~ ' ' .....P-.- ' ' ~ ' ~ \3 c<l I ~ '1 CfJ I ~ "1 ~ ~ li I '&)I CfJ I 3PWm 'W1 "CfiTll ~ I q '11 Cf) I ~ Cfi ll I ~ f €! "CfiTll --.-\3 =c<l....,,I ~~'1 

~ m ~ ~ ~ l5f@~1q4 ~, qf<lll\J11101?1 ~, \3c<11~1 ~, 

~ ~ ~, ~ ~, ~ ~, rrTtflT 1l<Ri1'1Cfi1 ll"~, ~err \3<:r11101?1 e1fu err 
' " ' -rr-r=+ ;:,~ ' ~ ' ~ " " ~ . 11CRi111l41 qrr ~9""1 ''flf©lig~, \J11f©li"llc ~ err "111~+1 '"1_1lCfJ<o1 Tf'1 \3q1LJg~ ~\<-111.-.. ~ 

~ fcfm 'ITT~~ 1 ~q1~l41 ~ lil'&>ICfJI \3c<11~'1 ·~I<"'~ ITT-~~ 1 ~ 9~~~­
\!lo fu-<- hrm ~ ~ ~d'Cfi" ~ 3fl1TGf+rr ~~Tl: ~ 9~~~ ( ~0¥¥ ) 

~ \J11qH"llc "<rci!l?l\3cCfil ~ ~~aO!?I ~ ~ l1'IBf 3J'1Wcl'T<f <f;~g~ in~1qfl ~ P--l-~~ 
3f1WclT-1 ~I<"' i1f<cJ;CfJI mm I qfu ~ ~ooo ~ ~3ffr ( ~o~~ 11'Ttr) m 11f.:r ~o m iffi $ 
~ 90m'5l'11~~~'1$'CfJT1ffr ~om 3lT@ f.:1@>Cfil ~ ~ ~ ~ c:i;n:f ~mm I 
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~c.f+:!T 3ff'Cf~"'lj"Cf)' \J1 l'1 Cf) I fl +i kl ?'cIT ~ ~ ;Ji c Cf) fl li I ~ l IR: Q;OI? I g; I 

~ '3~q1a'1Cfil ~CITT' ~~ P~ ~ 
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A ..,:i C"\ C"\ ....;:i ...::, C"\ 

m 3ff'Cf~"'lj"Cf)' ~, ~ \3c<11~101?1 m ~ ~ m-a-, ~ ~ ~ 'd"~ ~ 
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~ 1:fi'nt ~ 3f'TTfu ~~ ~ ~ I rn, ~ ~ <t<lg~lil ~ ~ +rnrTm 
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~ +ii1al41 ~ $<Tt i:r<f ~ 1 ~ q1~1CfJI ~ ~ ~ lil'&>ICfJI q,~11l41 

~ ~ ~ \3c<11~'1 ~ ~ ~ ~) $<Tt ~) ~~~ 31~ ~ f.:111l(l1l13,'ct'l 

~31ITT-~1 



r 

qcffl~ ~ ~ 
~ q1&Flct>I m tTT#r ~fr "li11<g~ ~ -grr ~ "filq ~ ~ -grr ~ ~ ~ 3F1Cf>&1Cf>I ,. ....:i ...:.o ....:i ..,:, ....:i ...:;, ..,:, 

m 41@€lg<6ct>I R+ITur ~ ~ 1 ~ m Rn"lo;:¢1 ~rm~ ~, m ~ 
Rmur ~ < +ft<TT '3 q Cf>< 01 g(<:; @ITT lfif ~ ~ I -grr (!" ~ ~ \ills I {ii I fuirrG ~ 

0 ...:;, -.:> ...:.0 ....:i 

~ tff.r m ~ ~ 1 ~ 41@€lg<6 3Wf~<.fCf)"fil qzj ~Cflii1ri m ai-~ R-rr ITT~ 
.,......,..:+ r-.. ~ "' P-.-.--.-.- -..-.. ~~ ' .......--I+ r 

~ ~"11"1 ~ ~ 1 q1@ 1ii1 ~ 1q ec1, m '( l~'(.1 1<:<.-i1<:<.-i €Ji11~ci,1 'l={""il '-t1.-i1 ~ ~ mw 
+1"f ~ < .-il#!Hl ~ ~ I 

~ ~IOlfi"l'(Cfll ~ 
"' 

~ iilg)ICf>I m '3-v~f~H<l'I ~ ~ 1101f~"Whtl ~' ~ ~~ 910~\11~ \llll1<l'I 
~ ~ ~ 

~ ~. ~ iilg)ltl'l ~' ~ ~ GfT ~ Niiliilg)I (~) ~ ~ Cf>~"liil trR ~o 
~~Tif ~ ~ ~ ~ <T1~<ajctT~(f"m~3Wf~'Tr-f ~ 'i'<ll\31 ~ciil~Cf>I ~ 
< ~ ~ (f"m flRB f~~l '31 arRcwf ~ fu ~ ~ trR ~ q-rj-~ I 

~ ~ "' 

~~~~~~~~ 

-grr (!" ~ ~ < ~ ~ ~ ~ 9Cf>faCf>I ~ t:'1 W ~ ~ ~ ~ 
-..:> <:"\. ...:> c. ....:i ..... ....::. C\ 

af~TITTC' trR ~~T ~ ~ I ~ +1mJ '3 <:<"11 ~1 lfif 3Wf~'Tr-f &1l11.-il ii I ~ ~ ™ 
....::i ""' ,. ....:i 

~~I 

l ~ ~ (Capital cost or initial cost) 

~ . ~ ~·~I &11 ~ (Annual Operating cost) 

• f f ff ~ 

~~1&11 ~ 3l•·~·w1a ~ 9Cf>l<ct>I €1~&11~ 1~'"1""'0\: 

Cf) ~ ~ (Variabl cost) 

(9) ~ ~ (Fixed cost) 



....... ~
 .. _..-.......,, ..... ......._.,_..;.......-...----....--...iJ 

_..__.,..,_...,._.._..,,. 
·
~
~
 ..... -
-
~
 

-",......-...... 
...,.._.._ 

~
~
t
~
~
~
I
 

i 
i
J
~
f
t
 

l
j
~
!
~
i
t
t
~
i
f
i
 

~
~
~
~
~
~
~
 

"2 
~

_ti= 
-t 

~
~
~
~
~
 

'W~f~itv 
; l' ~ ~-t t 

_s 
~, i :} i 

"'·! ~ ,~ 1 f. ~, ~ i -~ ~ t 
!l!1!1I 

~ 
~I~~! 

lfJ!~~~!!~tl 

-i -1? ~ ~-~ -
~~ 

I~ ~ i-
·! 

1-~ I 
t ~ 

t' ~ ~ j? 
~ ~ · 

~ ~, 
~, 

m
 

-r 
-

~ ,~ , 
~ -I 

; ·~ 
~ 

l 
ii~lt~ 

I 
~· 

It 
~J~lr!,~JEt 

~ ~ Jo 
-~', ~ ~ 

1" 
~ i l ~ : 

t ]; 
-t t 1: ~' I< i ~. ·r; ~ '~ 

~ 
Ii ~ 

~ ~ 
""' 

~ i 
t -

~ 
-

; ' ' 
~ 

' -
ijl~:~~! 

i 
i!~lt~ 

1!t~t:!:!~i~~ 
~ 

( 
--

( i 
-

~ 
~ i t; 

~ ( 
-! ~ 

~ 

11~ 1~~~1l 1~ 111~11~ 1lti~i1f~i~fll 
l 

~ -! ~ ~-~ ! 
i I 

~· -~ g ~ --~-~ 
~ t ~ 1 ~ ! 

tg -~ : ~ t ~ ~. ffi 
~lJi;~~it 

~= 
~=liit; 

~=liJiai.E&g!l 



3ITTGFft, ~ Cf~ ~ 

'1f1+IT \3\"{ll<:'i ~ +:11g;1(11~ '1fu fu>.m .<N ™TR T[zj ¥ ~ 3IT\3U 1 ~ 311+:G1.,"1"l1c 
~ rr 

*f '1f1+IT <>fllqr{l €1'*'11~ ~ ~ ~ f1Cfllf('faj) I ~ 3ff<:f-Glflf 31~ ~ @-:;f 

z i1T1flT 'i I <M I 'i Cl? I fITT:rrcr T[zj +:1 'i I lfl 1 Cl?I c;i fa lfl (1 ~ qf.,-~ izj 1 ~ ~ c;i fa lfl (1 ~ _, _, _, 

m ~ z ~ ~~li'r f'.1Cl?1C'T"l qf.,-~ , w ~ ~ aiq~1lf/&1 ~ ~P>iC'11Cfll m 
0 _, "' 

~-~ ~~l"l+:!I ~ lJCfll<Cfll l1nl" t;ifdlfl(1 a@\3~<:1 qf.,- Cllq~/~<.f>l ~ ~ Z ~ _, 
~ ,, ~ , ~~~ , , ..,~R ,, ~"l'W'lCfll Gffi"+IT ~ iR ~ICf''"'Cl\ I '11B<:11 , 1_"11'1\1 ~ q(1'il+:!I "["f 3i1\j'1 9 dlflC'1 Z ~' 
~ ~- 'i:llC"l'i ~ (1(1'il+:!I -grr ~- CJRilflC'1 I ~ CJRilflC'1<.f>l ~ IB~IB+IT ~ lJfl" ~ _, _, _, 
.......+>.--.. ' --__,....p,..,. ~' ~~ ' p; "' 
'l'Cl'"1 1:ffi; I \3C:16<U1Cfll <:111'1 IfITT ~ 'fll+-tCf'I Cf'BI «CflT 31"'(HIC'1+:!1 llf<~<.f>I 3fC.~~'iCfll 3ITUITTIT _, _, 

Yl~~Cfll C1fTRf ~ ~ ~ mi CJRilflC'1 ~IB(1Cfll <n1'1T ~ l/R~<.f>l g; I ~ cpq;-;fr 
J ' , ...:i ~ · C"\ ...:i 

~-'t 'iql<.f>lcCfll ~ qai"l61C:< C"ll+il<.f>l ~o~~ ~ (Nepal et al , 2002) (~ 9~~ Cf. 
' ...:> c:. C"\ ...:i 

lfr. l Z +:!C:l'i~< ~-'<., jqlCfllcJi YC:+i"lE\IS,< <"'kflCfll ~oq ~ (Lamsal et al , 2008) i1f.t~Cl?I 
31C.7:fl:l'l (~ ~~9 Cf. lfr. ) 31'1~1<Cfll ~ <'fm CJfdlflC'1Cfll ~ ~ ~ llf<~Cfll §)I _, 

~: q3t, Cf m (:/O"'i. I ~: rn Cf lfr (:/O'i.31 
?Ji. 

11". ~ ~~li. ~ ~'lift ~~li ~ ~'lift ~ 
= r<l'fi1 3ITlJ 1;nf1 

q ~ 
:i m r.r+:itw q~ 00001- :io \9~ 001- Y¥00001- :io :i\90001-

~ iITTT ~ ~\90001- ,0 9c:;~OI- 9c:;;ooo1- ,0 ~~001-

qum;fr 
¥ RR,~. ~00001- ,0 '~001- 9~ 00001- ,0 \9~ 001-

mrhl 
~ ~*7 q:ioo 1- 3 ¥001- y 0001- y qooo1-
; ~. "ITT11T, 9c:;OOO I- ~ ~;001- 900001 ~ ,0001 

l1Till ~ 
\9 ~ 1lll1, ~0001- ~ 9000 1- 900001- ~ ,0001 

lITTT'f ~ 
t; 3f"lf G!lCT' ~0001- ' 9~001- ~0001- ' ~0001-

~. 'Rl1 

~mfu 

~ ~~ 990001- ,0 ~~001-

(~\9- ~ 
cfr CIT \ 

qo ~ :/YOOOI- y ~0001 

99 ~~ wooo1- ,0 ~'~ 01-

(mrlT\ 

q:i q)g itt91rr q30000I- :io r.~001-

~ ~'i.~~ool- 9c;~~ol- 99~t;oool- \9~o~ol-

9~ I ~ "l[O'T I ~~ooool- ~~ooool-



~~'@'T.{ 
~: 9~'i. -qm (';/OYl. ) ~:rn-q\11 I W'i.~ l 

1!fumJT I =;; 1!fumJT n =;; 

;n tt f.ra1vr 
,..,m n 

~) ~= 9'i.'<. ';/001- c; 090 ¥01- ~';/0¥001-

rm m ~'i.00 ¥\91 -
9 f<!R~<;RT 

~ c;I- 99'i.OOI- 300 c;OI- ':/¥ 0001-

:i mr +m9fcTI <:RT rm m :100 
':/I- ¥00001-

qoooo <1- <00001- :ioooo 
~ 11Till mr 1q-:i m = 1 -.tmT :i~ooo1-:ioooo1-
¥ ;;im)t = <t'. 900001-

"' 
m;:rr ~. ~. m>lR <" 'J.0001-

I~ w~. m;:rr ~) 

wfu ¥0001-90001-
'i. =~ <" 'i.0001-
\9 tcrocf ~ 1'.lm!R <" r. 0001 

:;r;:<r I "ffi:r 3111'rclT ' .ITTi'" I <" ~0001- :ioooo1-
c; 

= '3\9c;ool- )()(~ 'fool-

«l'\ fl:irr raTi 
'<. ~(l(.IC[ 9 ;;f1l 9'J.OI- 'i_ ¥\9'i_OI- 9 ;;f1l 'J.0001- ~00001 -

(3'i,Y p,.-,,1 3 '"'11 99~ 001- q~ c;OOOI-

90 w~ 1i:rq;cri 1 <" 9¥% ¥'<,0001- H 'i.% ¥~\9"- 01-

99 ~ men' ~ ll[<f q1f I <" \900001- \900001-

9, ml q:;fr <" 9 c; ~"-01- \9'0"-01-

9~ +i1IB ~ (~ 'J. 'J,) <" m101- "- ~'<,00 1-

9¥ ~~ <" ¥0001- 'J.00001-

9X ~ ~ / 'lfl1U[ ~ <" 9,0001- ~¥0001-

9~ rww <t'. ~~¥001-

:il1'lfr ~~mo1- X'J.\99ool-

~illfti<ti~~ (; )(~~ 99ol- 9oo'i.Ynnl-

l!Tij,T ~ 1$.lJl 9c;oo ~001- 'J.¥00001- ~~00 ¥,XI- 9noooo1-

q;or~~~ <". ¥'J.'<.990I - 900\"-001-

\R 1'.f'lT<fiT <t'. c;Oc; '<,01 - n~xoo1-

~~~19Thrr 't ~oq ¥~ 00 

(~ ~ "11llGTI 

~~~19Thrr 'b 9\9 \' no9 

'.lfu 1$.m. ~ rn<RI ~. '"- "-19 0 ~\9~1~0 

l!Tij,T ~ 1$ lJT m~ ~001- ~'<.\~001- 9oc;\9 ¥, 'i_I- ¥\9'<,\9'i_I-

q;or~~~ ~. ~~\9'J.c;91- ~0¥0\9'<,I-

\R 1'.f'lT<fiT ~. "' '<.~9'<.1 - 9'J.\9c;'<,\I-

~~~19Thrr 't ~o . x ~ ¥ 'i_ '<.\ 

(~ ~ "11llGTI 

~~~19Thrr % 9'J. . '<,\9 'i.9'<. ' 
qfu~~ 1$ lJT 9H~ ~001 - m'<.1- 90 c; \9 ¥,XI- ¥\9'<,l\9'i_ 

qfu 1$ lJT ~ rn<RI ~. ' "-"-19 \9 '\9'<,1\9¥ 

'.lfu 1$.m. ~ 1'.f'lT<fiT ~. ¥¥l e;~ 9¥ 'J.I '\ 

\R1'.f'll<fiT~Ta CJ, 9¥ '<,¥ ~¥ . 9 c; 

"llc: 9 ~ ~~ ~ z ~ ~ ~ ~ <9't (opportun ity cost) ~ ~ ~ 1 

' · q<;l1iil61'5,< ~ ( ':(Oq) cFl' 'fiTlhrr ~ W<:l; ~ '{ ~ ~ ~ <9't q:;lf <T<f m 'j,""lll~ct>l&i 

~ ~ q-;f ~ ~ I ~ W ~ qf«1i"1'11iillc ~ 6111"~1--1'1<11{ ~ ~ ~ ~ ~ ~ I 

I 
I 



il~ll
ii

1
iltl 

i11
1
11111

1
r~~ 

ij~~ 
-~ t' i '" "' -~ ~ ~ i: t' 

~ 'IL
. ! ~ 

~ 
i ' t f -~ 

%
 .ffi I ~ 

~ 
R: ~ ~? ~ 

~ a: ~tr? 
~ 

:
:
 ~ CE '§

 ~ 
1£ i 

~ :---._ ~ 
~ 

&!: 
KY 

tJ-G
 t 

~ 

i1~111i;~~~1 
il~~ji~;1~1

11 
~~;~ 

~i~_e,t~1,I~ 
[:J~11!~tli:~ 

f tf; 
'" .. ~ i ' 

~ ~, ~ ~ t 
~ ~ "' I ~-f 

g ."'Ji v It 1 ~ !: ~ ~ 
~ ~ ~, ~ Ii ~ ~, ~ ~ i ti _; ~ ~ i 

~ r~ 
t 

~ 
. ~ 

Ki ~ 
., 

0 -~ -i;; Ii: ;:: 
i "' ~,~ ., ~ 

~ 
~ ii 

Ii 
-

i ~ ~ .. f ' . ~ ~ 
~ ,jg ~ ~ ~ ~ t 

g '!¥ ~ ~' t ~ 
! 

-~' ~ 
" 

~ i ~ ~ 
~ ~ f!. ! 

. i 
~ .~ ~ i' i 

i -
<

 
' ~ i 

<
 ~ i i, ~ t : -

; ! ! r 1 i1fi1f t -i 1 ! i ~, ~ ~ ~, 1 i. !' t~ i ;, ~, ~ 1 1 i 1 

~ 
0 

-
" ~ 

-~ 
<

 
g ~ 

~ 
~ i ~ 

-t.~ 
~ ~-~ ~ 

-~ 
t 

: ' i 
~ l ~G ~ i ~ ~ l ~ t l ~ ~ 

~ ~ ~ t ~ t ~? ~ ~ ~? ~ ~ ~ ~ i ~ 
(Y

 w
 ); 

;< 



~
,
,
_
-

~ 
1
1
i
~
~
g
,
~
i
'
~
 
i
~
~
~
!
 

~ 
.. ~~it 

~~r~ 
f~liSff 

' 
11~!1' 

~111 
~~1~, 

~~ 
~~~t.111 Ii 

!~,~~ 
~ 

~(( 
~ 

Fi
.'~ 

~ 
~
~
i
t
 

ii 
·~·1£1~~~,lt i ~·1~~~ 

11 
~1~~t:i~~it 

t)it~ 
~ 

~·ti ~ l ~ ~ ~ ! ~ ~ ~ 
~ -~.~ i 

~.l 
L

 
:::: . ~ 

u
' ~10 8 ~; 

rg~t~ 
_

!t!i;.\'-1
d

',, 
~
~
~
~
 

(~G 
(~ ~< ~ t~ ~< l ~' i i ·~ w

 
I? ~~? ~ ~ 

ti>. 
~ 

,
_

,t
-

~ 
~

(~ 
-

(U
; 

~
 

qj.-
,>

-
0 

&
 

1-0G 
~
 

•r 
-

I
~ i 

~
 
~
 
~
 
~
 
~
 
~
 

~
 

( 
t)" 

'71.-
,·-

' 

I~ 
l~li~)~~~ 

i 
~l~~i 

! [ 
~ ! ~ ~ ~ ~· J i ~ ~ i ,! i I. t i ~ 

E! 
ii;.:;~~f.~t!g 
~
~
~
~
~
j
-
~
i
'
~
~
 

j 
,~~~~ 

;~-
~t~lft~~li~~ t~~~~E 

!; ~ 
t ~·~!!~ f ~~~i 1·1 f·~Ji 

'!
f
t
~
 ~'fgrtj ~1 ~ 

,j\; I\' 
~~ ~ ~E~

·~i 
~~·~~~~rl!~~~ 
g' E

 t i ~. ~. 
~J ~ ~ 

,~ £ I j l j ~ ~· f i. ~ 
~j1,j t~ i~t~J 
1o ~ ~ $ 1 ~ ~. ~ i ! i 
,~ w

 :!;:, ~ ~ f f i ~ ffi' ~ 
g 

. 

~i~w~tl~·~~·~ 
~ 

i~l~g1~~,~~ 
!
t
l
~
~
 
t
!

, ~,~ 
4¥ ffi'(t,~i iif ~ ~ 
? b',. ti~~~ 

g ~f 
w

 ~. ~ l f ~ ; ~ ~ '; 
~~if~'-~.~~:JJ~ 
~'f~ ! ~i 

"'ll
' 

i ~~.~~~Ji I·~ ~I 
t' 



u ,~' ~ 
~ ~, 1 t_ i. 

-~ i' 
i, ? I i ~ 

; i 
~, 

W
 §: ~ 

i.~ 
~"' 

~ g, 
~t~ ""~ 

if
 

[ '~ ~ 
~ ~ ~ i 

~ -~ 
~ '" ~ : tr 

~ qg, 
i 

~'!1 
1~,!~-~ 

~g. 
~~-h;ii 

~~~ 
; 

li~ 
~E~~1 

ti 
i~l,~ 

~ii 
i
-

-
~? %

 ~ ~ 
~ 

~ 
~ 

to= ~ 
~ [? 

-~i1
. 

~~~~v-
'!i=i 

~.;~ 
'

i:; 
~'~ 

it: 
If~ 

~"~Er.s 
~ 

~l.' ... ~i;;. 
1~~ 

l~? 
~ i ~ 

~ ~' i ~' ~ t 
1 '"· 

~ ! t -i, 
"' ~ 

... ' ~ 
~~ 

lt<:,~'1£~~' 
r,s

_
 

i~,~{i~ 
f?~ 

~~ 
t 

g. ~ 
~' r." 

~; 'Iii ~ 
t' ~ ! 

~ ~ ~ ~ fl 
~ if ~ 

~ ~ 
~ 

~l~ 
l!!i:

1 
J&

i 
!J 1~i-

~~i 
~; 

~ i i 
~ I' 1 ~ i J i 

"" ~ &
 

t i ; l i [, 
~, ~ i 

I' ~ 
·w

 
l!!t':w~-=~i 

~~~~ 
~,'!¥~~~~ 

~,! .. 
t':~ 

ll~i 
i~1~~!· tiji 

;;fi:! 
&!~ ; 

li ·; ~; 11 ~; : i ~: ~ i i_ ~ ; i 1 ~ ! ~, ~ l j ~ ~ I j ,1 ; 
~Ji l ~~i-~,~1~ ""ii~ 

,y
 ~,~,it~ .Ji~ "l~ 

...._ .. 
...... 

.. ... , 



~ ~ 
~· ~ r.;; t rr 

~ 
;, ~ 

~ ~ 1 ~. 11 w
 j 

l I -
~; ~ t ! ~ 1 ~ 

l 
.: ~; 

~ ~ ~· ! ; ~1 ~. 
itf 

!l~11 11j 
I 

11 ~ 
l:l~~jl~' 

i~ 
~~~t 

~1~ 
i 

~~1~~.i 
~~ 

f\c,?
 

~
 

....... 
11'& 

Iii= 
!=;"" 

~? 
"!) 

tr
 

~
 

? 
_ 
~
 

L"~o 

-" ~ ; ~ 
~ ! 

! ~ ,~' i: ~ i· i 
i ~ ~ 

~ ~·.; ~ t· ~· 1 i' 
~. 

~. 
i 

~; :. i_ ! ] : ~' ,~ ~ 
l· i ~ l ~ 1 i,; i ~ t· 1 

~ ~: 1 ! ! 
i ~--~ i j ~' ~ t ! ~ 

~ 11 t!~1~::~! Ii ;; !_! !f[iliG
I 

~Ii i~!i!~~ffil 
~ 

; 
Et ~ie t1~1;1 l~ 

~ -~ ~ 
~ ~ 

~ ~' ~. ~' I 
~? I~ 

~ 
~ ~? 

~ ~? ~ 
t ~ ~ ~ ~ ~~ t * 

lw~ 
ti~~;!!) 

;! 
1tl~ 

~,, 
~tifll)) 

l f ," 
~-~ ' ~ ,~ I l ~ i 

i i i· ~ 1 I ~' 
~ ! I H

 l i 1' -
t 

~ 
j ! 

,. ~ i: i 
; ; ~: t t 

i ~ 
q, · ~. g i 

, t, E ; 
, r <!> 1 ~ ~ ~ ! 

i 
;~ 

l~f'
-~1

1~ 
1~~11~1111~ 

~.a 
t1I~ 

,<
 ~< ~ ~? 

vf ~ ~G ~ ~ I~ 
~ ~ 

~ ~< ~ 
f& ~ ~ 

f;; 
~ 

i 
t ~" I~ ~ '~? ~ ~ ~ 



ii 
]f:~!iilff i 

il!f~l1~i 
~ i 

l , ~ f 
E

 t 
g j 

, ~ 
'§ 

~ ~ t ~ ~ ~ l 
-, 

" 
i ~ 

1j i 1, t ~ ~, ~ i ~ ~ '.ft 
~ g j 

[ J ~ ~ ~ I !, ·~ ~ 
t 

15, 
~ 

~ 
~ ~ 

' 
~ ~ 

~ 
-

't, 
'& 

-
-

" 
:· l' 

! ~ K
 ~ ,~ ~ i ~, ~ ~, i, 

'~} l w
 ~ ~ ~J Jo ~ i ! ] 

;IE f -
~ ~ i -~ ~ 

~ ~ ~ ! ~ 
~ ~ ~ ' ·~ ~' ~ ,, .[; ~' i ·~ -

-
--

I 1 ·~, 1,~~ ~~ ! ! ~ ~:w -
~f ii ~ft ~t~ ~~I 

r~ 
~ ~, t 

~ ~ -~· ~ ! i j r~ i !, 
r~ ~ ~ ,~ ~ ,~ I. i I ~ ~, ~ i ~ 

~ f 
i¥ 

~ ~ /~ 
I 

ry 
~ 

-
I 

I f; ~ ~ 
~ 

~ ~ 
.5 

~ 
~r~ ,~~i ~1£ ~ii~,~i~ 

1J,tii ~:·: ~ ~ ~ ~t 
1 I 

gc 

IH;g.,,,~JL1d~ 
.,."'"~~ 

i!'!~F~ 
~
!
i
 

. 
! ~ ~' ~ ~ ~ ' !" i j ~ ~' 

d
e
 

!< ~ ~-~ ~ ~ ! I t· ~ I ~ l i f ~ 
; ~ I '~ ~ ~' ~ I i 11 i-~ ~ I ~ 

f I i .~ i I ~' ~ ·~ ~ ~ i t
' ! ~ i ~ ~ 

~-~ ~ 
~ ~ ~ ! 

1
c 

"' 
-

'\¥' ·-
,_ ~ 

~ i 
-~ 10 

1 ~-,~' i ~" i ~-: ~ ! 
iii ~!!!fj:~J~!~ ti~jf;E}!t~!ilii• 
i ~ ~ 

~ ~ ~ ~ f , ~ ~ ~ 1 t ~ 
i 

W
 J I : -~ l 

i ~ ~ 
i iii ~ &' ~ &' "' 

~ ~ 1~ 
~ -~ -~ ~ ~ i ~G ~ ~ i ~ ~v 

~ ~ 
%

 'W ~ ·~ ~ry ~ ~ry i 
er 

n
/ 

w
 

>o. ~ 
or ~· 

,( 
......._........, ""-·--

..... tt 
' 



i:::;_ Cfl12'°t2' (slaughter or cutting): ~~ ~ 3ITCr~llCfldl1~11< ~err qf<Cfll{c:f'l m 
'<, . Nic'lf?::s-: Hllf dc:t'>l m ~err ~ Sl4iCIF1Cfll m S:fiT 
90. ri err uqfm ~Cfll\3~ err GIN>Cfll g<ftrr (Hot smoking or cold smoking) .., .., 

99 . '!iifll\31 ~ WalUT 'lfr1 (Dry salting) : '!iifll\31 3lfu err '!iJ;qfu; ~ g<ftrr 

9 ~- ~ ~ "d""ll"Tfr 31TR 

ffi ¥ . 3fTTimT" ~ ~ 

ll~siCfl1< 11~ncr.=r err m~ \3q1LJg~ g<ftrr ~ ~ ~ ~ ~ ~ <R l1l'1lIT \1ffu .., .., .., 
~~ITT m ~ "\3Ul ~ ~ ~ \3Nl~ 1 err ~ll"ll<iCfll q{&jl"!i?ll ~ ~ <T<t .., ~ .., 

~ 1 ~~m~err~£ii:t1 ITT quqfcta ~~~ ~ ~~~ 1 ~ 
~ ~-©&11&11{ c<lRl11 ~ITT~ err~~~ A-m TTfr ~ ~ ~ ~ 

C"\ c. C"\ C"\ c. c. 

~ \3Nl~ 1&11{ 611111{1"11 lfOR'1 ~ ~ ~ lT'f ~ I .., .., .., 
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~ \3Nl~1 GlJq~llll"ll H~ ~ ~ cnfTtq; ~· '1'11&11 ~ ~ Gftr ~ ~ ~ ~ . .., .., 

11er 11R ~ i;nfcrlkr.p ~ 3lfu ~IB ~ ~~ ~ R-i~~J;qfu; ~ WalUT ~ 
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