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Rainbow Trout Fish Farming Technology and Practice
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PIEEG
ATl B AT UG AT TRTheeed! FhUS g5 9T ATHT AU TATH Ua AR
HAEEYT T3 ATS UTeTTehl qiafd e sfcaw Seadlich! qherdT eiad T 3 |
IT T AT T [GehTeep! &9HT Uk Hecaqul Ud Jeradrd Iqaedl & | I8 GRyed qod
HAFATT HETYET, a1 qIT Ao AT brs (ARl JATd Afq A S | grard
fapr qar faedeAT §oFd T GEFEH GEeAR FUF UF Aadrile® dadrg gvard 6

e |

THEETSe o qTad gfalesl faerae S=d q91 §ed UeTel T [aed e dder =l arier
Grdewdh! ITARTAE JTHI STAGHRTIHT ISRIRT Ud ARG qa9y q9T @ FRETTH!
FRAf=radr T 3o g B @ | fqeaHT Iehte e AT /ST AUTel STARRIHIE 9 Arediad
Tedddl B | AT qawarars gfevTd &l AUTHT aTSeHl AR T TS Ta JITed FHTAAT
TEH G | g T AT UF Gl [qeprge Fres wled afd qef fawa g | e gra
JUANTHF! A, AT ATTLIHAT T FHYheh] THATH AT T AT Td grarg
faepr a0 femaR =fdRe IeBaT &9 | A8l QWY Qe ®AUT ATAAE (qTAEEHT TAT A7

yfafy faeree #rders Mymrar fqed 9o |

Zr3eehl IATEA AT IATEhcd TGS BTATHH AU TP ATHATAR! ATITRHT FTUTeAl T TAT
FAHTAT S¥h WIUTHT THH T UF FaedTdd T g 5T ATHIH TSHRT ATTIIhT
HEH EXeH GHIHT IS H AT R, HF AT Wl ¥ A9 S9N

AT BRI Aled IR THRTT g AAT GRIEAT HH qUSH G |

TATTHT TETETIE IR HTHes GICHTEd U Yagd T T8 qfefeplel FbTg IS+ (49419
fTeRT g | TrIeavel ATE=aTT q47 fabTadT dqrag e UF giidfae arde e ety
YA T FEIT, Fh, JUN, ATATH TN ITAHIHEN AT T TIBRATATEEATS el
SYANT g ge A A1 FIueT g | A9e 9T 3T TR gig THAT 99 qETS G de
AYET Fied FIHT FHAAH! FEAT Mo | [ Fedd o00R qRaqerl qar THAT Fo/e qamT
Bifieh gvgaTe ST9A Tag, ¥ T4 &A% I9ad WASTH! AT STHHTHAT ek TEg |
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AT IETEXUT T FHIEH TGN B | A %80 T FIFPT AR T T %90 FI THH!
(AT YTHT FATSUeT arge Wialdes AT A e ahd T9Udtg 99 9. & 0%y qreHr
ST AXFRET TEARTHT F9Td ATMSURT ITIEISE Hd FATH AAATA AATTT T L&A
qfeg, FTHFT T ANTAET TG Il JUTET [EqR0 T3 ST R0 T q9e GATF qfeg AT
The Ud qu gfafa q9e aferrsasy fara @i AR wE g | a9 dge 9 giatae
I=9 qAT HeA RIS SHT I & I dides JUANT T8 A ISR U5 A7
ATSIAHT HFEY Y& THN g I STATHEEHE Th = ey gy Gieages diftas
G fqde i ATTH B |

BT 3= 9T HeA URTSl STHT A9 gfafue W deawd gig TURr B | a9 yfataer /i g
THEGT T TSHRT ATAITHAT eh B | I3C ITATH] AN FUFewd AGal ATTE oaers
SITHT IET A EvaThdl, JAREdT, HTF, ITUT qIe1s IUIh &1 AqIEwdl el
FAT GANMCHE T ATAYAF Tehl TRIETHT Tge TTATawa=dl el TaR & e FIH
qUF B, | TF Y&THIH GeTIATETE I3 TTAA &TAT Folve HUF JAT AaIeeEd arearas
ATAYTHAT U3 GHLTH! TleaTd T FHTHHT JUTTe® FHA IAT M3 F&THgA T TATTHET
Al afae A IR fag gd @ w faearE feuer g o

13T Tl iaferep! T9 GRETepTerl @ Fehare, THITEA ¥ JehTeTAH] HhAATH A9 Helid Ao
AT WETITETH] TR0 AEai oad THE =7 G HAW qWH qrd, giatg e o
F=ATT Ueh TS U IATEH FAHA GHT GacTs dvIaTg S9H 9 ATewg T T3¢ e grard
forebrar o geared atefg FTIRT THRAATR! AT BTfEF THAFHAT A<h T, |
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HISHTS]
T dh qBTR &7
feTes, To1 T9T

T HT qqFeaH IRTg



INEEEH 7f=g

ST, AT9T FHAR T*

afiar

BN

TEIEgeHl  AfE ATER Class: Actinopterygii, Order: Salmoniformes, Family:
Salmonidae, Genus: Oncorhynchus T Species mykiss 91 955 | T=arge (e q) foam,
AET 7 G AT FURl G FEISH HIEETl Hiel 81 | J9 ATgre] SaH e I
FHTETS A3 | Johann Julius Walbaum & T §9%3 AT I=d13e ATGIH AT ATH
Oncorhynchus mykiss =% ATHEIO T g | Tel1T3E ATSIhI AT F=o TUMETTR] TR
EATT TH G543 I@d AFEE T JIIH EATF dANE TRAATIAE TART @Al T
ATETTeT &7 | AT ATl FAABINTAT T AATERT &8 9% o7 STl SHT TRTAT q49T I
HIAUEr &7 | TeIgrae THifthe A RiEeTAT 9dg | =3 Wey a¢ fdTHE 3 T %
HETE9TE® (continents) AT For@l GTHIRT @TaT, q4T q9T ATAEEHT UTewg, | AT ATSIHN e
[ FAT AT ASA @A & 7 fad@ (Game fish) F FIHT TEATT B | WG AT
HIFTE®E 91 Ho faAEare AARed T ®Arg-ewd Jdas 918 ARISSA | {1dragd
ST AATAT 99 9599 |7 Remguer fagr 7 afesr Smam=ar arsmar=r |@rer 9re|Er (Fresh
water aquaculture) ITATETHT THH TEl TITT el G | I 003 FHHAT &% [Fq= J9EEHAT
TEITETSE WGl ATANIE il AT FATHHEIHT ATTH T |

fo= 9. v=rerse

TaHT qar IR afg

THTET3E HIGIHl YR FSSSHT (sides) =T [T ¥ SITAT T[ATEl 9T LT AT TR
AT g@l 7 Tt W q97 ToSTHT FTel dATe®el Qrbebl g8, T &l AT Aregy Ferfeprfear
(Painting) T¥e! W&l ra¥ 3@ | AT ATGEES GEH GO STE10 (zooplankton) @
TEG T ST WG [EREE (o), RIHIEIEE (FEEEA), Wkl 6, (A 41 grse
A o% AT HIGEE @M 6 | 2r9¢ WIEId @l 8 Ated @ 7 Hed W% 6
Ty faaTeEs | A1 Wl AYEY ¥-% 9 9 arg 7 W A 1% A g1 ae
W c BT HEHE Al IUH AT G | A FHEETE AT S wgres w99 79
7 AETETETE AT ST WIEEE Y a9 gR A=y S Ui 9HE g | A1 Al @t
ATETHT =T ATOTHT aET AHT G afeaE, | AT WIS 8Y STEEHT YT TR AL TIT qTAREAT
HATT=STHT AT T T G TRUE B |

*ATE WTE, (AT I WIS, Ay



FATELONA ATATIHRAT
41 "y = 2@ _Y feL 4 memﬁmwmwmaﬁwm

ST W FE AT, A © AT gtataey AT ael T 9o &4 5.Y TMfewg | T=erse
TSR FAET T ARgE AT 9595 & F. T GHAAR AT -9 H, AOHH ST
&7 | TT ATST g TEET ATTEH FHAT CHATER AT 897 HF ArqH Te (less variation
of water temperature within culture period) STHT THT &7 &1 A1 J&d, T T fAe=e
FREA &1 I8 |

TATETHT T=1aT3e ATl dfedl 9ed 9Raare J4 1482 A1 fharsus faar | eafy aemaddae
T3 SIS T A 4R SR AT FATeal | ol HIgIe® Maraeidl (qasrad Ao [ged &%)
@] RS ATET FAT T IS ATCATHT (TR 232 2ATAN) T@H IT@T e
AT HAT | A H FHT T3¢ ATGIAT GTiaida 7 T 367 AA9Ichebl Adel T2 TR g
qHA |

AT TTIEHT faRTe=he
O 9 %55 (4. F.20%Y) AT SHE [HATSTER qr=iare T=iarge Argidl L0 g el
TU-F (eyed eggs) TS TMETALHT d=aT [AFE Ao AT HETT@l Warad] ¥ 7o

AT v (TITATHT T ALTAA TEAT | G 200% A 9f FAarsmaT grefame 30 &= #37
WA 7 90 FAR SATeSHA A T ST 30 BAR U Figde! Tl ATSUH! (4T | FITATIE!
A T IATE TAT @IHATSIF] FCAEH AT AT F AT GHA TALIH FATST T
ot gfafuer faera TuFr g | gfafae fFea aedadis Ture B FaaT gy dwd
e AE e (A9TEAT T TRTERIel Tifatass Fedrmare (i &awr qayas afqarars
FUF qUIFETEY ATHT (ITe) o T 9345 2@ T=erae Aa] Teddrd qEard ¢ | &7 (sl
AT T TIHT FF L0 FUFewEd §200 7 A SARAHT FHAAIEF AR aTid
R AT I FET GIHTG] AR TEGHA | 19 (ASTersT 27 Seqmes a7 a1 0d a1g
TIATEF AT ATAFTSA 7 AT FUFeEAd 4R FUFEEA T FHA FATEAT Frataspt
e T4 o Fa §,00,000 T=T T T IAEA Ta ATTHSA |

IAEHA

TATAHT BTl T ATAR FERTAT ITIHT AIFH TUAT T JIAFT ATERT GATTHT FTHT AT
f 200-300 1. HATT FATGT ATETAHT TS §3-9% HigAT A2 | q FF 0 TTHHT AT
T TRITAT G0 HAfEATH 200-300 ITH ATESAF! &7 | ATHTIAAT I YA A¥ET 0.5 Fp.qT, 9T 3
TR 9.4 b AT, AR 77 7 -3 AGH IOAATT g | 91T W@ 9f 5 919, 500-3,000
Wmmlmmaﬁmﬁm?m@mwmmwmn
RPAT F =T AT - =l TR /G WG I G (a7 T a3 I T G 7 |

TATHT TR FBTT (flow) TAT HAT (volume) IR q0-9Y, .91, H1&7 9f 7 fy a1 =



T e Alehg | AT FeTd U «ie? gfd deve gid 4., 9uAr qo fe.ar. |y uid 7./
JATET 9 Al | O SUAT ATIHH qdT UEAITh ARl AT AUAT yiq 9.f7 20
* o T T T3 Wil IeAEA T Al | WIgeTs I AnAare Jersd qrael §d 9T el
U5, 7 &% AT ¥ 1 AEATHT I [GAIES, | IETHT ATaeIF Ghded 9ad g 9 | &
IHTEAT USRY I U | [HET SSHT WY I gaA | 2T AT TGl @A GhT 9T
AT TS T68 7 IHTHT ATSars 1 0% 47 §1.uH. 9wa] H g9ss | G AIyerg araf
TG TeaT IET 967 @ a¥ ATl gig 99 FH gaoiid gArel 300-300 ITH TSIl
EATETY ool T FET BT g7 | U o UT. 2792 HTal Scaraadl d1ir 2-3 fob a1, 3= =nfews; |
AT U AHT FOAT U [ IT. A1 @Ay § o6 a1, /e Icared T Aiches; |

TTFT HIGT HaIH! GEATEAT T AqEqT

AT FErEUATATRT gl q9 AUB fEEAHEAT B
HIGH FAAMIF AR Al THTEAT Bhl g |
G fEHTedT 4T TeTer 97T Farat areirest 9ra (o
) 9HE G | [q SE TAAEER! Samrrer!
AT ATIGTTRT ATTEE FH T@h T @I ol
TAMSH oA AUH FALITHT TAQI3¢ A&l f=rar
I &9 AT GARTH afhe F9raaT 3 |

SAATE® [STATehTITSIAeRT TN IS UT3H T ¥ AT ige adr @eaay grofl gifed g7
ITANT T IS B | A9 Afted TRH AT ICAEAA qlger AUH Zr3e ATal Tl
FEATAAT AATT THHT AIRTATR SATYF SAFANTE AN Hiheg, | GEHT TEbT ]
A AT HUFIST Bbgel T T AT T GFAA | T GLHT AT A ATAHATE Fed [T
For fafaa gwares faimy Fgfaad ATSETd T /O ITA &9 AAYIF @S | BRIET ANEE
qIed LNl decde® qdT fasel aefeAT FHA AN AEtedl GRRYLTAT I9e HigMRl Aq9dTE
TIREF! g IeATEd FH 9E Gfaewdl FH ewrs | (sl wear giq fEan & soo-200 A
YeitaTge wrEy fagl faeor wiweel @ | Felt drane rEetd SUET g€ SeATEd T R
ST T EAEE T TR a7 [ARATAT @O TS AT A1 Ay 9% (A 98T
THT Z | A AEF FeAl ATRAIE G ae FH T RIH AR a4 FTEH 3, |
7T HTGT HIETETST WUl AEATs a¢r Giendeh a1 [Gqdd | | AT G Irérept
WA ATIVIF A AT W g, T WG AA T A= HGH AH HE ET ATIS |

3



TITeTge A Pl qTTHT B AU AT Wi $ATS W@E |ievg ¥ GifteedreT gitaarore
af faeTy A e | BT SIS AISTHT el a7 ATl AHT F-91 Hiees (Intra-
muscular 'Y' bones) T&q AT HISTHI [FUAT &7 | TEIEISE HIGHAT AR 3 A~ATIEE
FATET THE (Omega-3 unsaturated fatty acids) 9Ts+ AT F@TEIHI AT e @msTeTa®
@ | AT P Ufae SRRt q9r g 9T fgerw e | a9 afafved 3= e T Raer
FH T AT FHT (Nematode arthritis) &1 T@Ts THT FH T |




AUTT 19 Aot : gfafy faw@ T fawms FHidEe
ST, % FEIgY &7

qf=a
T ETel YT Tiafe TReared 97 & | Irge "Iay dvaiid g9 ffaHsr gomta qeeq |
AT HAHT TEETgE A BT AU [HAHT G qIaqEl AT 9ART g YW Ay v o
TATCATHT AAATE TET TEEr3e A=Tel Sl HIgl A1 A6 9 dfeheg | A9 9@ J
Oncorhynchus gorbuscha (Walbaum 1792) I4T Pink Salmon, Oncorhynchus kisutch (Walbaum
1792) g4t Coho Salmon, Oncorhynchus nerka (Walbaum 1792) Sockey Salmon,; Oncorhnychus
tshawaytscha (Walbaum 1792) A94T Chinook Salmon; Oncorhynchus masou (Brevoort, 1856)
FET Masu Salmon AT | 77 THE WeHH Rainbow trout a1 Oncorhynuchus mykiss Tel G |
el qUF A Oncorhynchus nerka (Walbaum 1792) Sockey Salmon, Salmo trutta (Linnaeus 1758)
TS FTIT 2T3e Aiwg, T (Haeua! faat, ¥ o9 Aigrars aerse AU | 8Tl 47 39
HTST FAATAHT ATETAHT ALEH AHUF G |
T 9 r9e " [T At GdRH A SUEd ITgCHT erge AIegels
AT | FerEarer =T FrATaar R0 f8. ¥ 9T FH A(IHH HUH @rdl, Gee, aTd, THEH!
Ul ATS AT TG, | AITEAT TIaTge Al 9red 9 R0 f. F. w1 FH ardEHe aie
qTAl = e, |

JYTereRT ATERET ST SieTarEr ¥ fenrdeet e g | et fu fedaeh fenrd, wETS ?
STeTTETe ARUET fEE 8Y g | P Siifere fATaaret HR feHterehy $e ¥ gHE AT
*q@%wmﬁmh—é'sm,tmgammWm,ﬁrwaﬁqmﬂw,ﬁﬁwwm
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TERT AT & TR FEH Tl ®OHT G919 [Hieg | eTaE R gie JuTerer 47 faemers,
fEATelT STSEEATE “STef TRT” (water tower) ATHTETUT TYUHT 3 | TEdT “Sef TR 92 AT
B 9T Afgeay ForET § g9 TIEURT 7 AGTRET AT ATaT THT Aicege | AT 99 JEy 3R
A=A AT T EART 41, @IATIAEE SOCH @Al ¥ GeTe] HiaTe Jeard g o
FerariraT eraanfas argredTET YoTed GEITEHT WWE S AT T dlbeg | a9 a3
AT Uk 9= Hedl U ¥ ATHIAAT, JCAEAATTT I AT SR TATHT &1 § geauemiet
Tqe7 a9, fomd ¥ ae#ET Sifeua sadrs watHEarar T dEeaF g, |

AUTAT 219 Aren gfafy fawmaent smasashan

TATEAFT fEHTAT T TRTST ST T FH TARSITET L0 FIANT AT qel AAH AFTEATE T A
B | TETST STHT FTHTAT AHias Aferdiet FR TR CE @ordl e &9 3 |
TETST &THT FHIETE THewd! GHAT Gl Fifed ATqfdal 97 ST FHET 5 | T8rs] &
ATATATEHT THETHT FIRIT TEAT &THT THTETH T AHATTEwEH] AN FEsT AR ATHT q
S g | 99 afd J%ar ST ASRE AA9T AT T Uk THE AT B |

Farererl faAmT fod J\g 79v i Se™ae @i U q9g 39 "iiAeg | 9Y, 8THT Eled ¥
GIATEEHT 78] GTHT TG GTeAsehT ST @8 G &7 Aebebl @ | TEdT G TAgraeedd]
JUANT T A ST G TAtde qravear ee [ | A7 A9 AuEEEal Hhl aad
ferevorer @17 ¥ Al IeE B Fa WO Wifawehr qreqiaer e FEEeT ged g
AT GTeA GTATeeh] ATTIABAT ekl (97 |

ZT9e "ron gfafy fammt dwEa T S e

T Feoi@ AU FFAN I3 HIGIET 99 TSdEE B | AT Wel J9TeHT TEdrse Higl
areq ufafa faera quer z | ques fafas SEEar gafaa deeewr e gar
ST EATHH] AT ANTH [adewdT FEmaHaT weered da 99 ATgesdl grard
fereprer a1 rafeeTd @ | YeTETIE Wl 4 a0 IR T §. WEHS! I ESeTH T ated g
HUAT 914 FH Argrel i gz & 3 o fe. §. arosHar JaAens w98 fEar g us
47 AfadaH ATIEH T 17 G TR T FATIAET TF G TATerET e @ | ate
arT %, q 3fg 9o fg & aArgewHT 9fF THE ghT A HAHT ATHEHFAT (Archtic Charr)
AT WU W 9 IH B W9 | I e 99 qede ¥ aageeedie (A gy
T G |

A%, Al Ferdl T srEtaE qaer aig § SR B Al AuTeeT @eTATATHT TR
AT UF ATEIF E T | 2192 W A S 7 A e A
ATHTAH AATNAF FEETRN T FTae T FAEATERE FArdees 2fausr o |




1. TS WSl JeATEA gfataer YRiEAE Mok qu g | v, aeEear w1 uF g
FFAT qURT ATHATTHT AT FgaTed asia =0 & e 5 | A9 FEmaeE aea
qrere gfafa YaRE FaeAar A 99ma e g | q9d, arnd g reerse Jar
SATIHT AT Fiehr |19 @rd gferfera sorfad oft goa =@ gaae e |

R T3 Yiatd fawraaEr AT gaay Ieareee JifT g6 R SUeE qraeasar aE g |
YATE AT T [ sttt eraramy 2r9e e e 6N A9ER & qdaT 3 |

3. HIfd® TETIRE 9T, & JUAH TH] SF 7 [T qAaS qrge WGl Jeara
foreereet o wifeq ferveaarar 3 |

¥, T, I HeT YANTEEl AFR TS ATgl TAdH AaIIF heAdTeH! ATar &
ATERT IATEA T4 g ¥ yifafuss zerar AT w3 & |

% IS AISTH TORdF S Ieaad ANTHT fadessr v FHId 87 3 |
S, T GF I3 AIarH gtafa fazarurer anfr s aifew of oF =A e

c. 213¢ ATl ICATEA ANTAHT FHI TS TAATIRI FFH TATIA ¥ (HATAH AN F9T T3
JTHEY

FaTerAT AT AT gtaty faErae 9w 7 fewredt w9 fqrarErAr FHT 5o
IR gig 79 AfEA qUE g | TF yiatdw faEarare 99 A, AT AT T 359 Hedd
AT IAEA 39 d9 @UF G | [aell 7 Fg%F T TIHAT FHEaHie SUGREne 2r3e Jray
IENE & 4¥ WATIAT TedbTel TR FHIe ATIRH! Al e8] 313 HISTeh] Aaa1IE
IEIEA T T T FHTEAT Tehl | 2Tl SHTarrsT §oef qTeisiel AT Te=i1ar3e HTSTEr
WA AAEAT 93 G TR TR g | G A qod aadqars a1 fae eeee
faer & (FQIraT AT AT T itk T @HarE [EE g7e, 9 e 2, |




TS HTST JTAFHRT AR €A BAlE

e

IT3e HIGT qTAAaTe THAdT TSHAH AT TSl THE JaATdR Held Fel TTHH T FAre T
21 | IT3e AT e T+ TIAHT SAIS T HITAT T, FATHA, T T4 fastelr srean fafa=
FEEAT a9 e feq Har smEegs g | MRy afees, |, F=Er 7 9ered /e
IUAS AT, Fal (IRTEAT Geepl a1 FHAY T2 T GLHN HT JEATIART AT AART U Gray
FATSA AW SATHAE WY ATFYTF ATERIEE JUAe TH T ASRH AT FHA ATATaTae!
IIIF &3 |

S BAlE
e grle el e faweEa e fae wEs

9. 9THTeRT HTAT (Water quantity)
R. U TR (Water quality)

.9 TTIHHA (Temperature)

R "fad Al (Dissolved oxygen)

.3 9T (pH)

RY B ST (Total alkalinity) ¥ 9THIe! HETaH (Hardness)
R4 ATEIIEE (Nitrite-NO,)

& HHIAT T8 &ar (Ammonia carrying capacity)

.8 9T g 39 9a1d (Suspended Solid)

.5 UHMT A7 dodesedl (HaEe (Contaminants)

3. SitHde s v farre=
¥, q FE®
¥.q ATAATAHT Fiaar
¥.3 o amafef
¥.3 SN FFET TIT FHIR FIAear
¥.¥ WG 997 qfedl {eh
¥4 TR LR IIIH

1=



q. ORI |TAT (Water quantity)

Tk H. T. AT IATGHR AT A=RTSAT 400 7.
. ¥ qrEdHT FAaH 400 |, A gfq famer
X UTHIRT F8Td e ®9H1 A9 U5, |
TEHE FEIRIAAT 0.0 . g Fepvg fge &
THIPT F8Td JUHl qgaT Uk faqdT ¥ 3@ Y
ATAET IS TF . T IS A e T
qiepbes, | FTERUTAT HA I9F G@R FEATE
Fier ¥ AT AT 97 U6 |

T3 AIBT dr@el AT q4r fesred WA SIGHT aTHie AT A dReEH e foq 9ee |
(Water flow) (Ford 9) &7 ST&=<l & |

o U UTHIH U ATEAR FSA (Breeding) T #AT= (Hatchery) & @THT Hfqar
fmTor I &7 foF @ ATy AT SRS A1 Fiqdr (AT I &7 Ui I 9, |

ERICiEIRCICEoED TUTEX (Water quality requirement)

.9 9Tl ATIhHE (Water temperature)

ATIRIAAT T3 AT 0 3@ W 8. T, ATTHT qUHT qHET ared 94 | % fg. & qrrw+

qUHT ITHT ITSE HISTHN S ATIAHT ATNT AfThad qTIh ATAT 81 STEH1 AT AR Blel

Faly T AT di GG | I3 HTSTHN T q9T el HaEqTIAH] AN qTAThl ATHH

¢ zfg ¥ fo. & f g TSm | rse Arerd gfg@ @i 1% 2@ 95 f5. & qroRe qus

T ST &R | O aTRA R fe & WwT 9l AT WS ATeRT @ &HEr BHT

ATE ATETE AT FE ATIY T WG WA 9 T | 1% 3@ 20 fo. F. ATRH 9w qr

TS ATGTE ITF gl AT FIWT ATPATA ATTHA &1 | FF FRO I[g A TATE]

e gATE TET A 98 R0 fe. F. 9T B ATTHA GOSN G JET AATH JTA g STSHT

TS | T AR & Wi e B Al T 154G fe. § HUAT AT FH 28

HTGT A= T BISESF g3 |

IT9E WIS TTATH AT JTYh qTATHT ATTHH:

fer 9. 9g&T \TATAT I9Te IIHIH ia

ARl WA o-3Y fg. &
TSR AT :-9¥ fe. 4.
gfgaT @ q¥-30 fg 4.
I hger A %95 fe. &

T GATEHT AN e & w1 FH

%



AT AT ZH, TTHIT ATThH Heh¥a¥ TFHATH (Stable temperature) WWWIWW
H@TWWWW?WW(dlssolvedoxygen)mw
T @G | ATTHAAT B ARAdT ATFSTAE JTaeddr T ARIAT (NH,) (79T (excrete)
g1 ITH 9add g7 | SeTeXurdl o ¢ fg. & are qu f§. §. arrRH @gEr 400 W =T

gT3e WU ATATARIHAT & qRadee:
%) HIGMAT g qead:

® VY % FYEIH T ( Metabolic rate) T HATFIST AT (oxygen demand) AT FfF |

o 9oy IfE THEg i
o 5.9y IfHF drerHm iy
® 2z Y% HAHITAT IATEH FHTEAT

® 339% HAfHIST @A &HaT ( Oxygen carrying capacity) HT gM¥

@) 9T g4 aRadHes:
o 93.5% ATFSTAHI HTATHT FH

® Y5 5% ATATARYIA unionized AHITATHT g |
® <8 YY ATFISIAHT FH (THA AT (AEHE g7 qr=E)

AT §. TS AT TN AT TR STAH HITqeh T TATATE Tl qTAT |

s HAT
" ATFISITH! saturation %0%
91T (pH) R

aTivaaT (Alkalinity)

co 3@ 200 M1 /fd. CaCO, # &4

FTEA TEHFEE (CO.)

< 2o fgar /fa

RTTTH (Ca) > o g/ fa.

S (Zn) < o.0¥ faym/ fa, dlu=r e A7

FI (Cu) 0 <0.00% AT /f@ %% qreiran
0 <03 AT /4. ®er g

FHATH ( Iron) <q.o g7 /fa.

FHITAT (NH, -N) <0.0% fAYT /f4. (®IET (constant)
<ooy fgym/ fa (intermediate)

ATgarse (NO, -N) <oy fawm /fa

LEEER] <900% saturation

qTHTAT TEHT 319 92Ty (suspended solids) <go g/ fa.

TTHT ST 39 9= (dissolved solids)

=0 3f@ 200 fr.am /for

q0




3. 9THHET qﬁr«r #fasTT (Dissolved oxygen)

qEeTs S50 ATSIaTs YA YYATd HATH AN ATRISTAH ATAARAT g | HISTATS
AAYTF T ATFASTAH] AIAT ATGIHI ATeo], TAcd, TS AEA, AT FATHATIH & a9
ATl ATTHEAT 97 I |

IIZ AT TAAH AN G bfeqa Aferorerr #Em © fo. fu o/ 9w=1 9141 g9 768 | T8e
HTGIH ITH qlgehl AT © 3@ & fa. o wH I gfdq dfes 9uH I dHed £ | Afe
qIHTHT AU "ieTd AfersTel /T 9 fu. {5, TH. w=1 9dl qUHT 232 ATEIa! qigHT FHI A3 |
ATIRUTAT TATAHT T TETST &FHT HUH @IAATATR! (=G qIATHT Sferd ATRTsTTeh! AT del g
qUF AT F[SE® 29 TAAH T GAleH AN IIIH &8, |

2732 HIGT o T IATHT AT @Al GOl HUHT 8al TdATs ATALAF I ATRISTT ATI(cTehT
AT a9 qTHIRT R=R ATa9qehdT Ues, | a7 979 Y&Te® (9cd, TAT, 41 a1fs) |7 e
Afag AT ATI(qeb! AT IR 2T TRTIaT:

ATFRISTAHT AT IHART Fed eTHdT (carrying capacity) &g |

THAHT qTHIH FETd TGS, |

AT dTEeT AT ek otk (energy) @ﬁ@l
WWW(oxygendemand)m?mWWWm
AT THAR! T &HAT (Carrying Capacity) HaT3e | 9 HRI 3¢ A ITATH
IIIH ARSI ATEATIT T AT HFH FeTd, AR [T (|1, AT T
AT T ATAPT AARATIH), TR ST G ¥ GCARISHT &1 (a7 I &7, |

3.3 9Tl 910 (Water pH)

dT0= AT IR AR T AT Faedrars gered Tag, | Y 3@ 5.4 87 que que
AT 213 HIGIP! SEAAATIAH! AN IIIh HUAT Gi9 Ir3eehl Jig T9T IR AN 9.0
afE@ ©y FH GIUS FUH T STH &5 | IS ITATH! ATNT GTHTeRl GIU=ehl HTAT §.0 w1
FH T o4 T N g 8ad | gTE qIHIT HIAT &Y SRET T SUAT GIHEET THIfAT ad et
TS ATGIH] AT BAPRE g TaRS, | TATTHT a3 FTA: GIATHATATRT (=77 qITET GTU=epr /a0
9 (neutral) g1 WUHI HIG TTATEH] AN IIIH &7 |

FH T qUH TAHT ASATS T AR

® % TART (appetite loss) |

o HIEIHl HIRE dfg FH &, TSI &THATHT 4T |

° fﬂ'ﬁl'l?j qaTd FHA (tolerance of toxic substances) I &THATHT FHT |

FiTeE (Gill) /T RIHE (Mucus) FI AP YaTE g4, T Y99 JYETEHT G672 |

ATE®d! (&S THITIH, BTESIo Tohree, Hie) faure quraers aeres |

AT T GTSIAT Giaid &Tarar &9 |

AThTEF HA |

11



& T WU T WIS U AT

® (@I cornea ¥ THehdTS I IS, |

TS A [ATIS |

TP FAFATT (BT A=A (acid-base imbalance) 1

fear gial

AR |

¥ & &NAYA (Total alkalinity) ¥ 9T &eT99 (Hardness):

BT, STSHIede T Hraie JaTdehl AT & | HERIGAT Hreide (CO,) T argeraie
(HCO,)® A& STéifve AraeaadraT fafitee JWTaTT a9 | a% Aiara gigwT @88 a a4
qTHTeRT U |11 SR Iarsnal T6g | T8 fT0=eH IaR Feadrs Ma=v M6 | 2rse
HTET 30 3@ 00 AT /. ATEITT qUH AT %A T 98T 9K |

TR T FMedad dra=e®e (bivalent metallic ions) F1T 7 GTHTEH! HSTa &7 | 43 T
SeTeE® FEIITHT 4 q=IdT WUPl IHAT e FgH | AX HISIRN (Aurad Rerel 9O
fereTae! quf 9ThaT FFI g9 OIS FeTIAd Hecd Ul qiHa fHare Tag |

QTSI (Fresh water) T E#f HTgle® Hypertonic 78 | Osmoregularity freraTeTs
Ao TH, WIS 8¢ WO fhE S 9eiges M9d T 99 g | a7 IHET 9ard
ATEATAT I (>0 HIIT. /fd.) AUH =T a3 T A= AT GHTHT gobed AT
osmoregulution T TINT HF Fqr=TF 9Tk @ T I &ve T A9 TbY WIS Fgebl AT
el AT 9ich 9T §7, |

.Y ATErEe (Nitrite)

FHITTAT-ATEE oxidation E&TeT ICATET ATeded &l | ITgE A 0.40 HLIT. /T, ATearse
T TS YfeTehel FTa T+ T e kg | AT TX =T AT ATearederl AT=2aT (concentration)
AUl AFEITHT HIGAT Methemoglobinemia IHT (i) AT, | [IAHT AT JaTE FH
g TS HIGIHl AT ATa9TqE T AT I & T |

R.% JHIHAT T8 &THaT (Ammonia carrying capacity)

QITHT AHITAT R TR SFawATHT 7673, ionized (NH,") ST foTe 827  unionized (NH,) 57
formet &7 | 29 T ATHTHT STHITAT (NH,) T8 &l qracehl HegqH i@ Al a0y T#9
A T G HETAT (R TEs | afed IEHe Jeddeed q@U dMER 2r3E ATg ATH
THT TH <0.0R HIL.IT. /f. NH, 7 SIer a7 @it <o.oy fa.ar. /fd. NH, F&+ 7+ a3 |

ar3e qifes ¥qaewesd! falq= d¥=HE® (single-pass linear system ¥ multiple pass system)
AT AwITTATET AT 0.0% WAL /fa. weaT AT g gaw | ATE AWIHATR AIAT fherd TR
HIYEUE =T AT WUHT AT {35 EAar ( Feeding intensity) TR A= T4 9% |

iR



?.Gmgﬁmwﬁ(Suspended solid):

qreTAT Afe a1 e S @Terdr 39 9eTd UHT 9Tl ree A8l TAAH YART T & |
TEAT T FTTheT diee (gill lamella tissues) AAT TS AT AR {1 ATHATHT TH
FTIETS | el T RN, IRTEXVH] AT Feadl (pine) IHMAT AT TUHT a=amaT
af IIRIET FHET ATSH A | AT I TIH & TATT HIGIH! GHT FHHT T AT @9d
FAARE! HIG Icaed F9ard (FCR) AT dig &7 &l |

TEIET THTHT AT S qaTeen (suspended solids) HTAT HeA: FTATHT Gr=iA FEIAT (digestibility
of feed) ¥ @M faga afvsr/gfafa (feeding technique) AT 9% 78w | Afed 319 qaTdens Hed
T 9T T3S WIBTHT 8¢ (50 AT /fef.) Juar 9fq, 3 qarderr Jefaar 9% 98e | 8¢ &
fragar 9219 (fecal materials) ¥ @ U ZTATHN I1F el ATHTATAT &dr e (10 TH
HIFTPT) ITSTATS @TE AT TaA | A% T WISTHN HFFAT 47 S TeTge® TH TS ghreT
TaTS (fungi) FT IGAT FEA ATATARY FATI IS T FAHHT AT TATEATS AHT HTSTATS
WWWWWImmsestonosism?mﬁﬁﬁwﬁﬂl

3.c UM 7T deag®dl [Harae (Contaminants):

a3 I Tl ATATERY YENW fed g UEE | e, did ¥ Ff eare fads
F1 9eTd ¥ dodewdie IHel 9rd qad g 9es, | I, T contaminants &I &l
arde® (cadmium-Cd, copper-Cu, zinc-Zn, mercury-Hg) G2l %l HI=dT (concentration) 0.9
fgam /fer =1 & =T 997 &7 &3 |

ITHTHT Hﬁifm g+ wﬁw (supersaturation) T3<l HEI contaminants Pl EIHT TEh
g7 | g¢l a1 00% WwaT Wl saturation & ¥ITH I (gas bubble) IFT a3 | F=T
FALATHT nitrogen TITH 9T (56T gill emboli FATSS T WAR! TAEATS FHIET Te | @TH
T AT TR (deep well) TAT -9 (HA) AT A% AT (ground water) HATFRISTeRT FHHI
¥ ATSEISTAE] THH FATRTAAT T &v, | TIHTHT & AT AFEATATS (AT I, qTHTeATS aeration
71 fafesr AreTarTe amg (trickling flow) 9 fegzar (gas stabilize) TFE e |

3. Afwmt fefem T foroeim

W FATITITET AT 39 (R T STl
feratrae q 2fa 3 giqeraa g9 wss | T fEfawa
&7 ST GBTS! q9T WeF UETS! &AMl IUE &
AT qUer faRrer Sfgewr waEferd @ 0 SreEr
AfAE I 1T B 99 T b A T4 39




FaTE (Ford R.) 213 ASY TATaTE Afdehdd HTSaT e A, | AAROTAT T3¢ [Ty T8F qra@<r fmr
T TSR WG ITHT ST T o 9 (high water retention capasity'ml?ﬂ e TEH |

¥. q T FIEE
ST GATEAT THUH TSP SATE T Taeg | T899 Gr@el (AT T &7 FREATH AU AT
qURT TAT HIGTHT =T FERET Tg 313 & I68, |

AR IGIRIGEIRCICE]

ar3e EIH fAHTEr @i arEeEe  fAwT
ATATT, el AR, HIgMehl onT &A1 a491
AT AUR AGEE ATE FAHR AN
[T 9T ATy IET AT geTsd Aidbs
(Ferm 3) 1

¥ .3 faera amgf

I1IC RTHAT MF I9THl AT foee =
AT e TUPT TS FAE T TG, | ferT 3. AT qPTAT SOFEr STIAT At
& FTSTEN AT AT FAT Foroll d¢ [GHTFT AR FTIH T JUSRI T |

& AeTe®E WRITETH Tl 99 £ |

e

*

FETT AHTHT IO (ATRIST) oA AT TRIEX FART T 99 &7, |

ferhierr @TNT FaITeTuaT ATare®ad MU FAH e 89 ATl g @ |
FHHT FRAT AT FfFaTRT AT |

¥.3 SR EE] qAT FTHAR FATAT

2r3C BIHAT (T JZ9FeRT AT ST HFLAT IFaT TUH! T BAIE T I |
fraTor ATt Wes IUded & g |

HIGTH! TN ETAT SA1S =g Feal qard afefel qra Al |

JEUTEH AU WG qRIEE q9T @I Ay Fiefel [ahl T Fiehe |

frToreRT @it 9T Ao RIEET ATEYAE FTHER ITSH Al |

¥ ¥ FTel q4T qiedl Hh
T FTor TS YE GrEer TURT & aul ATHA] A6 AATSH a9 9T A FHEAT THTR
TS B UES |

53
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¥ Y HIETH IR ITUTh
e T ST AT T b T ATNT TR EATeRT (=TT IT TH@ TUhTe, ST AT e - ST T TUHT
TIATE THE FTATHAT (a7 T ATl T8 Tra€T Y a7 TS 15T Y@ e T4 T SIS AT 13 T38|

e TFUET

Rai, A. K., R. C. Bhujel, S. R. Basnet and G. P. Lamsal. 2005. Rainbow trout (Oncorhynchus
mykiss) culture in the Himalayan Kingdom of Nepal- A Success story. Asia-Pacific
Association of Agricultural Research Institutions (APAARI) FAO Regional Office for Asia
and the Pacific, Bangkok, Thailand. 33pp

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

Shrestha, M. K. and P. Pandit. 2007. A test book of principles of aquaculture. Department of

Aquaculture. Institute of Agriculture and Animal Science, Rampur, Chitwan, Nepal. 114 pp

T FH AT IRUZ. R0%3. TRTSHT Hierse Higl e (fawee), geer dEead
HETET TIT BT ATIAT beg (o) 9T |

AN, UH. &, ¥ A, TH HeHl. 028, 132 Gl A= AN qrarel &R | ar3e g
QTeA-ThT ATAHEB! ATHT TATE GIRUHT HrIIT |

94



aee wH fewiga aun fwfor

TRTH 919, ATRTH q& AT

GLED

SATEeeRT e foRTer (Slopy), =T (Terrace type), T9T H (Plain) H&T & TH AER, 213<
FTH T TASTR [gaTe Wﬁ LS | FHTAT/FT+AT (Terrace type), 4T Fa=TeAr (Sloppy), 9¥eT
SITHA®T TAATHT T (Plain) T2l SATHAAT TS AT ARG &7 275 | GF79 (Plain) T
ST TAATHT HIAT/ BT (Terrace Type), AT [FRTET (Sloppy), T SITHTHT 9THIHT flow
a¥ 9T YFEE, | HTAT/F=T (Terrace type), T9T FARTaT (Sloppy) TabT sta=ram (e q) femror
AURT THASTH IHET G TN T9 FAT ITHI6T [T IR T a1 [Es, |

feeda

AFYAFAT ATAR IAEH A TAT TR Jqeredar sqar ey, o afay &6 qar
TaEEF! [SATE IS, | T9HT AT A G (9T AEG0TF 99 9% qaares T Frarag
T, FARTIAT, IAT JATEA B, T A U7, FTHIREEEH! AN AT, TS, Uiy, hies
FTA (), g7 Fee (e e, fefaeds 3% (Rrer foavrars), wfasr i afq wraeaes
ATH  feoTed &1 FF= T TH &7 |

F1E ATATRT FTETa HH G A AUH! IS T0 FEIARTHT SATIAR! AT I9: FANT (Recirculation)
e & T UTHIHT AR FHTAH AR AN (A T YA Geaesd (g9 e
7% FETe T ofd Sl v, | TR AN TANTHT TS AR TTHHT ekl FaiTo 3
TANT SHFI(S, T T S G ARITSTAP] ATAT FAT THHT B T T 7% TIEwh]
HEA U g &3 | TN ATSIe® fad IFae! 9T q9: TANTH] SAT38] 9% @ HIgins
qt T[T T FEITEAT g TUHTA AT TqAHT I ;. TANHT Ted1E G (Hebraare (Drain
Canal) ¥ 9313 Ak T F=AT 0T 79 963, |

TqH! [T AT (Lay-out) T4T (AT T3 HTHEST THAITH Feeaqul IHF Toa s, |
TGHRI JIASH & TTHAIH] ATAT TAT FAAE TAIE ATAR B TR T8 TS THT &
7 TAEHT BISAT TAT TRTSETH ATCHT T Fel AT Te] STIH &7 |

2TIE TG HTHT UTHIHT GTed A STAH ATglewdls a2 &I (HM=d arrel ge19 fZue aret
YART A qr@erars @ qeg |

*festtaae, sfeairee vd=r uue ove Sgeade #aEes 0T fa



e e fFmiomr gawr o afea o ammf:

ekl TART T Flepe ATATHTRT faaeo fergrerer / bfthaa

9. | 2T AgET MR SATSTE T, WA fGHVE | HUTHT YT FAT AeATHT TR
FHIE A, WL T qTF hirag

3| AR H A g T, WY a9r qiag frator @< =t a9 99w
frfafas QAN T Afeh

3. | ATEr ®EX AgAT 9 fraToT FoT 99T @9 FH a0 a7

¥, | fqdve cTdr Wers, Wi fqWue ®BRe | SUTCHT ETAEH YANTHT AREE
AT TIqT TR iy fRiAfas

Y. | =TS TYTTAT ETAHH GINTHT el | Uk

ATHTIH HIAT FATH 91

ETAET JIRTHT AR | U JI3dTe
STHT AT Fih AU 19 T
EISEL

T AT AGAT WAL F

fATor qar 999 @9 ¢ 9FF | TE
FTH TH gl

Y PO THED 0T Brte T STSHT ITHIE JYSAT, UEY T AT FAreHAr 9
ST TATST, T & | BT, Il TLl STAA (Terrace) Y& (AR @NT 8T A5 |
WWW?W@E(Topography)W?W?‘ﬂ%WﬁW

q9




q. ¥@TH® (Linear Type)

%, HHTAT? (Parallel Type)
_J._ I:i;|—’ ‘
|\
v l . L L
— = = —

—t ¥

fa7 2 @reA® /@E7 (Linear Type) fag 3 FHEMET=T (Parallel Type)

9. Y@THH /&L (Linear Type)

TH GERF! THAe® ATTSATE AR e FH TUH STSHT ITITH &5 | 9l Grae [ Jamn
FEFFT T Fedll TEIEEHT T TANT ey | Afdecd] Gr@<r TRT T T Bledes dodl
qRELHT AT "o, I Todl qr@d@eebl qTArel Uy @ 9UZ AT q47 9%l Gr@dial
THIE® —ATIE e (AT HUHT BTH ITHT AT | 9 AGLITHT Tk GraerdT TaRT Agehe
fthea? T =ATER qAT THIAT T9T ARSI THLT UITE A7 hiey T g7 HTes
(FepTeT en) Tewres qur fAwTorAT fa9T9 e q=amsH afd s&d gv |

R. GHETY (Parallel Type)

AR feqreae Ao 99 W d-arse
AT T HFT E7g | THIEN TETd AATIE
T fHT T T g | A9 Uk 9k
YANT SHHH G T AP0 IFAHT G T
g AT B 7 AIGIATS IR FHAT g
AT i FH & |

9z



7 4. GHATR d-ATSSHT (FHI TRUE 799
fmior T afd AT AITEHREE T TEET WEST AT AREIEE:

v
v

W

| — N

Y

ferT <. amararer afeEer (Elongated rectangle type)

i

ICERY) %?7 HIPRIT (Water channel type)

far7 ©. amepre AAAF (Irregular shape type)

b



faT % TAr#T (Circular)

(Elongated rectangle type)

EX: | JTART AR RAEE SRTERT
1| ATATATER AT EICICIREHE R LIRS E T SR ATIVTF T

Fell ATHR T qETd 8% THT q9T Y AT GHIE AT
(Water channel type) | @ #9 9T bEl
ATHAHT THT ITIRT .
(Irregular shape type) EEHERGKEL
(Circular ) AT JARTHT FATIH BrcitC

@ fewra: @ar/&m MeE T, wEAT Fhie g )
IqAe TR TeTd ATAR Gr@didl el fedra T &F Igedehl AT Fd TRl ATT9aE

w.° ERR qawE aHl (e ddug) Fftrure

q | ErEtay Atdy 1.40 - R.00

R | #T9ESR AfHy R.00 = 340

3 | 913 9rEer Y.00 — §.00

¥ | STafe 1.40 - R.00 TSl QEfebTAT T T8

AT THTRT ATTRH 7 (U AER ATYIF T FGETd gdag gaad |

AG IATEH T A&l dqar fafae Tqaes &, T98 qr@el, Ieqred 997 |3 A7y Grasr
AT FEAT TAT A (a1 T T2 | THE Gy i arawordar qo 3fa wo a7 faew
¥ ATS TIT AT AR AT Ko 3 40 7. fA. F AR qUR TEeEE aAred el
B | BTH T ¥ ATl ZTATEHT ATNT (I =TSTe TELEH AT 0,64 — .3 fAe 7 gaames
TAT HIS JT@LIRT AT 9.3 — 3.00 fHe? T T 9T g | ITIT F8Td TAT SUH GUSHT
ST ¥ WIS G SIS 9% aersd Wiheg | HeTadl YHa@] [SarsT Tat A, Srers

0




qIETRT MEXTS, (L:W:D) 30:39 T AT T 6T &7 | IHAH! Gie, IR FAFRATE
fepreTgea™® q 3f@ 3 gfqerde awer @ (Slop) faq 98, Soa 1T "G MR TWE
HIEY, @Y TUHT T, TIT ITHTA a9 ATUH! [Geg ATfg Tr@drare aifey 9Srsq (qr@dr IT
TH) FfadT 88, | {ASe® (goled &l Iqeed IHIhl Faal FgIAN T Afehd T qTAIhT
gAY 9T (AFTeERE dqE qiel AqAR s 9519 |

qrEdieRl faare T JEeER ¥ HeEE % TEae wieTs aRTavel gHT "ers arenl
JATE &9 &7 | AE HIGgATs IR AR qEATEAT FH 8 |

fasr q0. GTHIHr 9317 ﬁ?‘?f‘]‘i‘ qTHIET [TFT9T3TT

ST WY T 9T qiagTR ATTE GrERIiTT ATHare el TN JTHThl F9TgIReT SATell 9Ta% e
eI @il Sqaedn g S @ | Gl [erEgRAT (Outlet) I 3 FaT @7 e e T
W(Groove)ﬁmfﬂmlU&Wﬂ?q@ammmﬁwwm
QUSHT % a1 AT @T9T T Ui TWEs | 47 A9 927 @Il Hgdel (9d (97 Gl a9 HIH T,
fAerTeTd 9 AP T | TRl (HFTagRel TATSTadhl A (HepragRe ddl qraeie foae
qde 93T 0,09 — 090 fHEX e TR TIeT =X (Chamber) 0. ¥ x 0.¥¥ a7 0.40 x 0.40
fae aTgsTehl (THAET ATES q9T JHMET ATST T [Fedebl AT ATAR Chamber 1 ATES =l
T EF 9 TR Chamber 39TE5, Chamber &7 FT=aTe TG I (HFTEH AT qT29 TS
9T anfer HepTfer=g, a7 TE9el Feraar 99 9T I gde #e g | ATl dlfe? Sedre
IFET @ Chamber 1 GAAT STl 2T SAF€T T U685, | TE THRFT (HHE AT HH TH
AT ®W A qAT T SR qTEUH B |

THAAT GANT AehebT G O 9obT TRASTHT JANT AT TAIAT S TUhl Efered ATerTsTTept
AT Bl IATSATE UTHT SHTET Hid AT dergT diehrs, dw UTHIRl aTahe 0° Hleqa&HT
afeeror MRUHT TF ATlABT:




OTATHT Taehl AT 0.00 q.00 | R00 | 300 | ¥.00 | Y00
frfe. /e
qTT T gETE ()
040 2.00 Y0 | R00 | 950 990 | 0.9
q.00 3.0 90 | 30 | 3.9 | q.30 | 0,90
9.40 3.40 RRO | R¥0 | .80 | .30 | 0.5O
R.00 3.0 3.R0 R4O | R00O | 9.¥0 | 0RO
3.00 ¥.00 | 3%¥0 | %50 | 390 - -
o0 L¥0 | Y.¥0 | ¥.¥0 | 3.¥0 | ¥0 | 9.¥0
T8 T qT ITHIVT frrwAfon
Taf®A (Atkin)

FerdT aTeiTHT OTfersl HIEl 9T ETSEHT ST AR T FART T dhars Uefed At |

T el THT JARTHT ATEUET UEidhd ar s .40 3f@ 3 fAew, =rere o.¥o 3f@ o Yo frex
T FATE 0.40 THIY THY TATEs, | ATAITHAT qAT 313 ATAN TE bl TS Wl Fel T+
af Fichreg, | TEAT 919 T AT GUEE® Ergd STHT SATAIH] Jee&H] HIGIH AUSEE [RHuATIY
IET AT AeRTeTRr AT (SrhadR) Aag | AXAT dehewHT UTHIhl JeTd debebl [Gerdre Ay
fraTor 1\ |

Ztas @ (Hatching tub)

=ty 2 9 | 79 dFad avars 2.wo . 3fE 3 fi, =ierE o.wo 3@ o.co fy qur 5=
0.40 2f@ 050 THETEawHH TS | IS AMIR TG dbdl Aresl LT, aal T AT T
ai Hicbwg, | FIeaR 9, fq#ve FHIe, 73, TaT, WA {1 97 FaATH 9aT ATEGET TAET TT
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(Space) AT ST ANTEA &7 |
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ARSTAT, TF SISATE AFT STSAT SR GI FATT I AfeheT, THA G FH AT TAT AFehl STATHT
313 (Space) FH WE@I

el qUT ety 2 ey SRiAE AR T gATer dIdT STHeR JHTeTaTe aAS A FATAe = AT
TgleR! 9Ty qawdr fHers araeds g |

ZS BT U ST USlE qdT wd! arsAur ety od faerey afed i, At qar

<3




EYATERH! AN &Y 5T el ATFIAT 0 40 @ 0. %0 fHax TWHHT 33 (Space) BIEH a9 &3, |

Y iR qAT eIy AT T TSR AN @R g aRTH Hawd] fAeed 999 | #1547
FIGeh! TR S @I AT B0 AT O &l 97 (bhraaT dfeeprane fqaror 19 Ferg, |

s ’
T S TS — o0 —_
VR & T 3 ~ )(x‘ ‘

s S RHXXK

> RS

SOSSTNSY 0‘0&& \’: 000,
NSRS S S OO ..::g.g.&. A |
R SRR TR SIS |

IRITTXRY osrsosstotutetsterntetes

RIS

L AR (X y;
uafe fore AT foemee —
afauH T IR queT fheme fEe ¢
b
0.349 ‘
A [ [ i
AT o] FFAT 3 (T
e Q¥. wafda, ¢ qar eant= o
1= 1 [emr
=] °o|[™®

\Erﬁrw:wl icl




L om0 A — e o110

EES



gI¥3E TSlAq AT AT Icalad

ATIITH FEATF | AT TATE AFATA £ Aaqr qarg %%

=
T WTSTRT AUSTETE AT WIgrRl a1 (milt) 93 a7 Ay fAuem WIg Wi qREw
STHAATs T Joad A=, | TITAHT T1aT3e ARl T+ FAH qRFHEE WEws, | Tk

JI IHY T 5 3 a9 IHY R IHY ACRMH T3¢ AGrers ¢ = (97) 9= | 35 a7 3w
T 9T AW g9 IHT TR ALH 132 AGATS 2 @F (}7) A | grsesl Ao 914 T4 9
W€ qUARS STAA! AN A geg | AT HT 41 Wl JSiqe auEl Uk Ideh | FUHl
TFE TS | AITCAR] HALATHT a1 ATGA ATHRAT JAEATHT T3 Taa 1A JoIA4 TG 99 d
ZIEEH] UIe HIGIETE TH—5 TEHFH Tol- bl Jhees Uid qrgwg | a7 Y o9 9=l Fal
I wuufy, 9fd ATS Eelel e UF TUEARHT U g3 S &v | ArSaehl YA Ficieher
T Tl Ui 9% 9E HTHHT AT EAEE g TWH THE B, | HIGIH ATeS qiedl e
FIHHAT L00—500 YTHH! &g | ATHIIAAT Ih ATesidl U3l U4l 2r3ed 4300 —000
WWWW“’:W’T’A\TW 500—-9400 YTH JTIEAR! TIal T4 W 00—¥000
el T+ i fawg | 39 FRd] A Hoed A H=dT HETemar Merael T 7o daward
&g, Brorelrar 78% AU g a9 ASEaRAT ufq FudeEdT GEdiNdET dTE FEE
e TS ATTHT 3 |

FFATF EIAT Te13ehl @ HIgl T 61S IS ICAGAR! AT 9¥-R0 f§ & FFe!
AT HT &7 T IO qIT X SCAEART AT G ArTRA &-9% fe g wwE |
qETET ATTHRA Q fe & 9T FH TUAT FRIAA (hatch) g9 F¢ IR @NEg ¥ 9% f8. & 9w
FE TUAT =S PRIAS, 77 | THT FwT SN PRIAUHAT G FAAR TG, |

AT {9 AT ETE0E THIEG | TSAAHE AT (THTER Sres THEE |

%) WIET A1 HISTH BAlE

TATA WIS e AT &, A gete ferer ¥ qifaelr a1 @arg s@7 Seamed T
EIWWWWWWFW 'QWWWWW#W(yolksacabsorve)
T TG TR HE Gt WiedaaT ddfed Uiy 2T @arsy qToa 3 et /i
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FER ETETE S W IS | T WHSAGHE A1 ATHFH 27AE T A Alqd AT
B | TE AT TET AIS AP T G TSTAAAT FANT T Flehesg, | ATE THET =A@ TR0
A T FTAB! ANT FATE, T, FATe, S THIAT IRTH qgd, T a4 (Hea TG Al
ATGT /TS FATSH U4 g7 Tag, | FUTeHT GIERl #ied R g9 T 3 g9 FHY HUH A[S A
AT 6 [q9 HH AR G |

@) W Trft /19 "TeTR 9@ =T T 3R

afeedl Faqee fove (First sexual dimorphism) & STIRAT  ATATAT 400 ITH H=T AIY
X 99 I A AR ATS AIGEE WIE AleATdl A=A TFHT GEAT3 Tee, (Arfesr ) |
|1 GEATSUH! AT Gy e TGN ATGYTF IATIAT (70T T ERfaER T qreuds | ard
IR aTTRE 9 el 9ed WIS geaTuat fas S 98 F9e arrer aowe 93 e
T a9 e FH qE g7 AVGT GEAAT SR eI JaRT T HHHHl & AT G |

aifereeT q. Gfedl FFGH fored! ATaTeAT 9 Gy afe=rs T afea

T qrer
HTAH! 2 MY TWH &7 T U2 Fel el T FeAd! a1, |
T Tocl (TSl g STl Wg qTTeRT Teetl FSSIAT Fel giead ATgad
HqIRfaR webel &g (FT 9) | (Fer 2) 1
HTART T HTT AR T | TEHl AU Fel FoAdl, aMfediar (Aepdr ¥

TEATAl [TH T, |

HT! GaHT BT (92T 39 st dar | ardie 2 o= v e |
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HIS ATOTRT ECATE

wfey T

ATETHT AR TR SATITHT AT ATSHIGIFT &THT AT TV AGIArs v6a qr@dan
HISTH! AT Siefeh ATaAT ¥ 2@ @ fpur ufq o fe#r aee oifewg | &% @1 uew
qITeRT TURATHT Y959, | 1 IFead] ATg Wigl i@y 8a GrE@drHT 9 gavT o fo. gfd
fre gfq a.fq. g9 s |

Y O AR

TEIET3E IS UrE T GTaETed UF HEcaqul iAE Tog | AraATarare @ (Hen et
FHT A AR 6 (o Aehs, | T GTahTe FHATHT AigATH THTas T qre
A3 ATGIATE TATIET 3 FIFTT 7 ATt hrerdr = 3fg 3 Mg gars g | a9 Taf aremm
Hfad HFTAT T AR ATHAAS @ e A ATT9TF G |

A OE{IAT a1 SaaedT

Ir3E WG AT (e qHTRl TOAY ATavgHal 87 § 99 qr@dr e arre
AT FErE Y 6 fT wRve e A e FRi & geE @ O s w@ ) a|h
frafra ot ®ivu®T @UeHT SrEdHT ATErE fGE T @ MOE FTArEe I g Tt
AT BRI TTHHT AT FH §H e HIGTHT TTATETE] Febq T I AT HATaAT FH T |

TR AT T T

ardy HrIerg 34 Wi difeaaeh qqferd 2T w5 i dreer 2 3@ 3 giqeraen feamae
farel 2 Tes (Foem™ ¥ 9oere) @ATI T | T AT Eer Fas faEs (wRE-sEae)
WREA £31 W3 WG AT I O = T A garse 9y U &9 ZEE & A
far. #g foraw am@= (Cod liver oil) T¥T fRETST 7 =9 qf§ Folic acid #1 8 T AIGATET
fofr aramar frarg fear e Tt &7

M) o fem afiowm wow wewTeT BRlE

Fifdedeta FET FFgee fa=ar (Second sexual dimorphisms) # ATaRHT ®e fA= drg

qiede AT qTT GEATE YN RIS IR | Iad | 9rdy e geare qieg |

. aivws dqrdrEr Y2 gow 7 9 g (e 3) | ST (vent) TEET TR 92 afesta
afe? T &= |

R urdt wrErE Y2 sHtea we wd A fasar afae a9 gger we e e v

3 IO 9 ST W & Afgare qetae (e e st J6r 3y i swarg
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T FAE TNTHT AR A T ATSEEETE ETH ARTHRTAF FAEITA g | ey
HIGT! AT ATE T [A&bd! ATIAT FET a7 a1 Wl Tod el Feberd T (&7 qfepe Mg, |
T H g Hel ARF T b T &7 JIiarae aees |

ferT ¥. & foT qarw grdr 719

o) R gy

TEHA e FaLATIAA A3 AT qTAT9IIurerg fqu? G+ TRISH, T Hied, T HTS
TEAEA T Ho TR IYAR AT(G FTH TR ATNT ATTYTF ATATHEER! S THIHT SHGEITIH
T 76 | TAETIE ATGINT JCATEH HARH g Ueh H& PRI ATa8TEF JIHTA T JHHLITEE k]
FLTAHT TET &7 | AT AT HTIH AEHH! AT qwAwr § e A qaw e
AT ATAITF F |
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FEHRT AT ATEATF TGS

qrAwf Tar AT gfeHTOT
ETHE. 3 FTAT ATCF (3% T TAH1): jo fAax
ZAT ATfea: R 4R0 UTH HTESIH! ATET: 4R 9=
AT FTfee: R AR FIST: qo faex
T 9 Aiferar 3, 9
@Y A2 q qo fr. fa. =merr arasft wrgy qo faex
e q TS a1 AT JaTT (3’ x ¥') &FT q g9
TateF: 3

ey 2w 2 HE T STl R 9
Lakil R EH BRI q e
F T 400 ATeed ST (A ITGH ATl ATeAD! AMT) R0 F=ehl
o o o % ATET T4 TAT e qo frez
Bl q q &1 TR T q A
G Y ST o 40 a9
k] 2

¥) NAEE T Fhe:

JSTE] AT IFIaTe qiRas qrdl e T @i ddr aHT e 998 | T dhAd T
AT G-TAT ATEEE FISTH q@@l T TG I8 | THIRl FETHT AT0dte, ard =re
fpaferer 7 oo fAvem g9 TSt fad wdw | Ee faster WIS we "ed T AT
w foUeg | A HFed T WIS qear gq9es | gare qrdt "y ey wHIer "rare a9
TR T g T g Ta9 | HSiahl sTRaTe B Heherd TRl SfarHT qTHT $6el Tl foue
TG, | R Yfe@ats AT T4TH TS BT TF eTae ATa] (T3 AIIers ) FHre
AT qHN FTAA Ao (AP Tge Tear Te Swefay fawar famam fa=r we fA=d 7 oear
AR ATET AAAT F FTSTHT Aperd T (o &) | TET UTehebT Ferel Fel (b 319 e
BT UHG TS FATHT AT TG B Hherd T TS, | UTeheb] Fel ATeTebie] AT galrel (AT
FIArET aAMfex (kv | Ukl Herl W7 UEET AG GeAe T qE AIRE translucent
&9 | Pl R UHMET GETAT AfG G T FAT TR g7 AT qGT THET (over right) e
a fafee T o oot ffer g7 e | user e i 9000 3@ ¥ooo Tier aF W+
fevg | e fam Hem wrgre WIES, THR, WIS A97 g@al ATATave T $Y 99 |

Fel fa2ell qeppesar (T=Y TUW) wART TATE WSS TEF G AShERT (et
TETH T Bl Feheld g, | TET IR Gel (A1CAT TGS AT (stress) TH T GRAIGT
T f= Ao | A1 Al ot WS ATETeTE 9f ST e | AaTe W A7 avET Tee
AT FrseeH AT 0T ATEAET Y4RTHT AT G, |
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ferT <.

wieate fiee (fid) s ™

T Heperd T fatas wreare faee faarg 2o 9dw | guere wrer wrer Reae A Arara
T IR qEET g1 T UG U988 | UF el ST SR @Y WIel FHIe T e
BT deat U faear fawa fomr faee woer fasemr dwem 1 9w fom ©) war g
IR ATETAT Fohiad et A 7 fhee frares uf afers (ot &) | st adl s
fHee Heherd TR AT AT =R THET g ST 69ew |

ferT @ sreraTe faeemr faee g T3 fer . wreraTe fieg ek BerdT fAATSE TR

qiRad qdTEE Hhdd RS FAH] AAAE Hpod (e [HETST | HAAT ARl fHee
qrd fagre aferg, soeg qFar M= ks (dry fertilization method) 9w | &1 7w
TS FAETs 0.8 Fraerd (qo ferar ariraT 0 U @ qF) F AAIHIST SHIAer TR IS
werAT F faee @Y af fAY= (fertilization) RS | a9 afverrars fasrer ft=m afvar (wet
fertilization method) v | THIET 8= TRIGT®! ART =TT @ige foaar FarsT 15s
) | wA ¥ Pee ol fafag@afg RO s @reees | taa gaere st
R (green egg) Mg | AT fHATaT werems X fave ¥ et ¥ faeaq amar 9y (He HRed

A



T TR T ) o 3 3@ ¥ 9eeE g9 w@re (T 90) | TEEEH W 9T AT aaae
TET TEE | TEEA G F6T T gaig, 9 & O/ 6 fawa @eres fam qq) ¥
Etge depr wRfae fRsree (Ferm 9301 arirr e fafqed weer 9 W d9Tes T e &eT
TG, | T F(HATH! AT FANT R0 A I=T 9G1 TG (FHWT  °UST WUHT THI) THATS
"water hardening" W =g | IT TTEATHT FAH! oA AT 0 Fqd TS | T TGET
T IHT T THT FAIAAGT GEATIA U Fieheag | B [GUPT G T AT FoAATE gl qgH T
FeredTer fooq wdw | TTHT S e A a1 SRl T Eeg WA faiEl wAd 3 Far £ |
T "water hardening" TR FAATS TFAHT SrRaATHH] AT T TAR &7 |

T 99. arefier TTEET q@TeTRT (AT werers fog 92 weard Za7 e @Ee
ER TRE]
FAEE FT AHHUG J6F UF WY bl 8- @LI A& 7 Wiided! FoTe TIaT @y 2o
BT H9 dewdrs e are (T 3 ) SR ot demaevA ae e @ e
TeTaRg (o 9¥) | T8 SHAHE UF GUSHT FE Q0 T FEw UF WY HH @RI T
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FATAT T Aibrg, | O A FE AMGHYE AR T AR ATaRTRdT 68 | Shaad
AHHT T FHATATE YT ATETH! Toeil JTE ATCAIETY T/ TUH! FeEEeTs TRTHT TE I

TATZ APT STFETHT TUHT T SrRIITHT TRTHA T a1fee b |

®) BA FAEA AT GA A

T Srhdgd TUfg HAYH ¥ YRR Aeue
TAE® A BTG BN el Hergd Al
e B Wi | feder S T A S
TRV TR O g B eI W &
QTR ATIHRAAT WX T | Al Geheaed
TN Gl ATTRH 99-9% fe. F. g 9w
TrheeTd TR q¥ 3@ Qo fam feEEr W
qfeell 9eF A R EH AT favEr &
FeT3d Albeg | ET TEF 9-3R faTHT FH
FATI] T4, |

i IHH T
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77 | T Fe THCHH B e a1 UF
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T8 ANeTETE TETETIe ATEl MATSUH # |

EE

fera 93 worer wikuar ga® T&F AIFY et fora 9%, ®oer wRUF 8% SpaaH T
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®) anfay, W& (Alevins) e gfea, fomat v
wAare T (Alevins) (Fora q) #fa feqwn #Riews 9= F37 9IS STTHTHET 97 96, |
THIHT ATEH qEN TUHAT T T BPR(wg T ATTHA FH AT F THAT fear &7 |
aTIRl AT9EH 99 fe & WUHT YEgTee "IErdl B (AUEE HUHT T ¥ W 9 dgan
wrar Stauert fa 3t qo fam firx wifefems | (aferar 3) | T arasw o = fg &, woar fism
TUHT T O T Ui et iieteres | Preretrer afedrarar areirer aToww wara #1 99 3f@ 93
fe' & war 35 g 30 fomwr we Fifefars | sl sreqar 9= & 99 9T ATOERHET e
sie 330 fe. & Tivfg wo Fifaws | enfes % woufe ® 7 er=fayeears &1 94
T TaTdEE YANT A &3 | EEy 3¢ U aIIEREHT 9 9EE, 97 a9 U
3 3@l ¥ famer efery &9 &7
AT 3. AT ATTHHA T T S (79 A= qeaed
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HUSTETE WEY [Aebal GEEl AN (yolk sac) Wieds! #ivar 9y fa.fa = wmgrer ar=
IS UfArTd (Alevins) 9w | Uil quiear Q=T ST qfeerd 990 g9 @A et
ORI [USTST (AT BT 49 &8 | Fial AIe 0.3¥ 3@ oy 9. . 94T =eira™ 7 g9
T A g | ey qe g fatae qeAeeers oty dEer amvere w@E |

W) W TE{ qqeqmA (Nursing Managmant)

Ay 2@ (qo fFe x U ®1) 30,000 W wfaftew wF T GfEg | CfEhta drey
(@) (Ford ) T FATIHAGHH TAPT AT FH (5 3@ J0 &) e TEE | USE
TR YT FT 40 YIAMT FE (swim up) RIH AL H@ THET GIART
AT, | 7@ THET G G T TS (fry) ATE TR 3/ Tew gei & A 3 T 9d |
HETHT A TS FUAAT FT SHF A9 (Free swimming larvae) STg | 37 sarearar
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TEHT IRHT a9 g 0,09 A T T 95 . fA. AT g7 | HTET ST T 90,000-
93,000 9fd &. A g 9ag | TF TAE qEI TUAT AT TE1 675 | X7 ATAT g5orel qTHIehT
Tewrg q0 F. 7. F1oH T IUH & | AT ¥ G SREE 4Y AT AR a5
T WSS | THS ST TUHT FTATE FIAT HUST AT FTell ATl GAT T T & |

FTHT ST EFTSET ATY( & ITHT T ATS HIGT 4T ATCATH FUEE TEHbT GerdT ST argad
T @ U AT G Grgene arfaie AUhiel ardrery @eg, e | a8 ATaedehdl AR 8¢k
AT =R [G7AT BTehl ATl 8 ¥ SATeg AT THH! BleR AIEAT TEHH erdrel qrehiTg
TR T T 9o | T ATHTETHT IRt &M I AW GEIEET 9 45 | e dTEy o Agen
frfes earse! arss AgREAT ¥ ez X 0.2 fA x oy T ¥ et wfewrs 0.3 T #7 g7 |
T HSTHT U4, o 937 Ay =g |
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Fv;;a”ic; T FTETH 273 FE

) XTI ELATE a1 aX@hE  (Rearing)

T 9y fad o Afds TRAfs 92 gRIST AT WM US| d% (99 @Y TR AT ¥
HregreRT fEeT gared gcies fan faeTd amT fam oRTa AT 19 958 | TEE! AT T ST a9
S &7 | STl GRT T & Ao F& I AN T Aleheg | AEHIg TR 0 S qHT
T Afhes | EVETEHT FHAT afHel GTET ATTR! STATHT T qTHTRT dTRE Ueheldl age TTHT
JIHETS AT AT fae o] O | THTET ST @I AT de BIears Joded Juerdr & fad
Y | RIS T SER Aeierd AeRT fa 9Re | ATl @TEIE AET aefehl e e
T fae ATaeTE G |

3) WY awr T @ faA ate

mwwmm(yolksacabsormW%W@ﬁ%m?ﬁf@
e TEE | fEweay @ qEeTs faTe FEaAT gid Huel @rEs Sq (ad libitum) JTT
fuda | 2T9e WRIHICINT TN AAT TSI AES T et HitoH e THIEE | &
W@,mzwswwlwmmmﬁﬁwﬁﬁaww
AR ¥ T | A% G ST A e ATere HE Wew Aqed e THErsE 3
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FraeTae AT SIS ¥ GATeTS, | WURUEAT 9E@Y GIEH JHH ¥ UId IHH WG T Ugd
TACH A A7 UfefaaTe oS Q0 GfeTd F@T uvufs GEW T (micro feed) HIAT WidE fFE
(starter feed) TATETS, | YTEHT 950 AISHIAH! AT GATSH T8S, | E¥F AT &9 (AT SRTH
HEH! Ao TP FATATTAT 300, ¥3Y, 400, {0 TIT 40 HITHIFH AGHT AT GATIH
I4% | T 0.4 UTH WEw F9 FgH WU 33 Hiedl |0y | Uk U el 90 9ig 7977 9
fr. . %0 3T garsd afFg, |

TATART eH IATHN ATk 3f9F UF q2E werer garey faafea v FH g9 gifes smafd T
TR T | FAAATS THT TRIETE ATETE A=, | STITATeT Fe=rdT ATSHT (Liver fluke)
T GEATIAT & TURTS FERTH] FAAT GATST T G5 | FeroiTel T91 S TATSH T |
I FAATATS =AUEF (Blending) X FATHT STSTHT U AT FHIX (frozen) GATSH T4, |
AT G 90,000 YRIATE WIGE TF [F T ATEHRIE T 2.4 &5 Fa 79 g7 |
R HT T UTH 79T G §4F 93 U A=ALCTHT 31 ATS-39T Tde ST [UAT &1
GEUH] T RIS 40 F(Ad g A | TAT 9¥ AUAT U2 T AU A HA TG | U He
WX W HH FGHT I A TS 99 |

Ao Ifes

TAT ¥ |IAT ATeoih] HIGATs (979 JHRH! ATl (grader) 3T GEATIA Fibatars Ufes
AT | TIEEe U3el AR Al WUH gATd U ATHArs T ¥ H@hl A5l [Herdr
@S FHA T g1 A ARTTS UfSF T AT ATAAF ERg | U AT ATGIS @ AUTTH
HIATHT ATEA FHFNAA EEATS @ g3 ATGATs HIF] Faward &l e | afz 3
yferfers 7 IO &TAT HURT GUSHT WG] IR AT@T JUHRT ATEHTHT FeTeh] IS T Aol
ghrad afg Ifes T 9T TH T BIF FIE ATEAFT eyed stage FAATS FEANIA Fihg |
T AYTCTHT AT T&] SALTeAeh] AHTIR! HRO FH BEAT (Fish grading) T Al smaeas
TE | U3E AIGAIE I qREE U G1Y T3 ATaTaRoral  gehigual gid Fe 9T TeheTae
TR | O TE-CAH @A qXEE A el T KA WA g A | S g W A T 5
YRS | FET T AT S A WY A, AT ATAT (fish grader) F WA FEaTIT Afb; |
e UTHET TLHF FIATET TANTS S37 S 6T 875 | GETHT SEs oS 0 Y UTHEHT AR
ATATRT =19 T FioTar 90 5 |

W gty St

AIGIATE 3T fear wméifees dfrershr feameet et aamer &% qu-q4 fewram  wmera afy =i
EE | dig S TEl G q AGF QR A (oA ¥ e TS | @ 97 SR o
fafugrer u3er et drer (Ao afbes, | S8 T TR W e e ERIERIE R EE
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W &y afyeqor

YT WIS HRTH] TEATIHT AR HFE] I AT GRET T A JUER T 96 |
THRTHE T ANH G S THT FHAAT TET T T4%; | T ARAH HeF FRUEE [AEATET
& a9 |

&) ATTHA TG B |

@) IRl "Fcd ATl g |

) ATFYTRAT ATATY 3TAT @I AT |

o) &TAT MOEART T8 |

) AR 3 B |

=) 4¥ FATE A1 AT 9] |

©) BT GCHATAT (miss handling) &7 |

ST T FHTAl g, JTAT TAHA @, T g, TR FHFE 8 a8 ¥ d=qd a7 799 5 |
FRa=ToTehT ST T ATvosh SFaed] T4 958, | MAF! dg T= q997 ST (grading) TaT ¥
AT TTET 3 a9 79 G ST garse Tl & | SRTes q9T FHTAT A qTe
AT ST % HiEAT afeg mreETe anfedt R g A |

T TR AETEoT

TEI @Rl ey, ATATEII FIAH e G [UETT AT AGEIT T A AATF G |

UTHTAT GEE9 I T THA | FHFRO ZAT AT (feed formulation) ¥ THET FHMET

TERTAT fae e faq o &

o IHTET HFTEUH AT FAN T T% |

o HIH T JUANT T FATUEHH IR TMTA g7 T4 |

o I UTHIH WAl WUHT AT ATHATEEHT TART T I8 FEel TaT Argra! faer (f&@m) =
UETIHT AT ST GI9e qed FH ATATAT (ehrdd g |

o IISTH AT &Y Ifeh HUFT AT GITOIH ITANT AL T G (ST FH WIS |

o TATHI 319 AT, IUATH IAT (G FOTCAT ¥ ARG AT AT JTATAT @18 qTHT
YEUT FH TIST HEd ML |
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&%, &k & ¥ GIERTH a&d. (3009) TRTSHT Il 213 HIgl el JuTd & Aqd=ard
afewg |
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TP ATGTHT AHARTER HTEqT
YT FHR ATA | AT FAH

ufeaa

STHETE F9 93455 AT (EIET3E HIGIHI 40,000 HA@l JHH FHdew AYTAAT [FAATSUH
feit | f1 e aTe AT AAHTT &g, IETAIHT a=a1 FEls Al Hed del 3T T AT
Hez, Al Toreudl fadr | A9 FHY AaE qRuEE A1 35 Ao AAET el
[ ®IHT e aReT TR I3 AR TSI, T IcdTed, Ay g9t Rafrgaeeren
gfafe faera 9aT | AT T3 FH 000 AT ATIHE! FHATATHETE T=TaT3EH! T & (strain)
FI 30,000 1T ¥ SATATA LAH 10,000 Tl T THAT 30,000 FeAe® AUTAHT ATSAT |
qifafde ¥ awTITe THET A1 O geaTged WAaeedrs dai Jav oA (line) satesd
T T AlFUA | AUHT 8T A4 g Taeh TN AU ATEUH IT3E HIHH Aaides
qifers ATTHT B |

TH 9225 | YIH UF TAThIaeh! THTITETHT HheP! TATHT JeATIH AT R TTH
T WG I 99 200905 3fg ST & srgesar fear | el g arge wrHeE deuty
T AT 9 & J@ TR T T AN GRT T GEHNT dhvg aad GEHINTATHS I3 HST
YSTAA A9T 3T IATEH PIAFHH A3 it GednmaT ¥ Fe7 (A0l 2r3e sar=iles snad
§ VR ITATET TS ATUHT B | TS ATSTHN ITAEHA ¥ IeATaehea T (Aeeee wfvglyg weeer anfir
ATAYIF T O AR THTAFRIAT TITHT ATATALITHT HISR TeAH0 (domestication)
7 AIS FHATATIAH JEATE® qcdwl Hecaqyl arg | Ao (qeprde! Ereebiier faamaeepr @i
ATATTE JHATEEAT (genetic processes) TATE T 4% SXAFIV T2 ST T, | A AT
ATS ATl ATANE FILITaTAT (genetic management of broodstocks) e e fae
TIFTRT S | ATTARIET WS T BTAHHA HISTHN ATAATF fafaqerdrar FHI, sAtaiey a7
dlg, FUeTE? (HATEE T THERTHF BTG dgT T FIATIAT I3 AIB TTeehl JeaTaeheadl
e’ 2@ g3 ST GRITaHT 165 | A1 FRUEEATE WG (AF TEEE 0 GHRe:

o HEH dfga? T |

IR Fr fest & |

HGIH ST TF EXISE A |

RIS =TS ATFHT T |

T I X gfa f.am. 94T (fecundity) HE% T |

HTGT! WG TR JAT SMEHT 8T8 AT |

qHF=T ASl a7 fear qeaH & |

HIY ¥ &A1 AAAT FCR oG ST |

¥ gl FeITE, HE AT Wl AT
sekgfreg IATE, AT ATEH HeToTET, e

B



® HIGIH IJTHANTHI AN HAAIUh g7 AU (caracas) FATT =@l & |
® FYUTHAT (sterility) ATS |

HIS =gd&9gqma«

ATAATIT /TS SHATATITHT AR IRATEE ATHA9TF FTFaTIT (genetic variation) ¥ TTE&T
Tt aifed uEEaTE (phenotype) Ifvad T TaH | fasie® =g @A (unintentional
selection), gAfafes (inbreeding), ATHARTF gfafafacasm (genetic drift) FHT 7 FUeaHT
feaTae (genetics Introgression) &7 | ATST SAGEATIAHT ATITATE (@] T FSTAAHATH [afad
S T ATTANTE A FRO AT Ihares Jarard oo |

q. f=g¥@ @AE (Unintentional selection)

gy 913 BATe T4 THATETE 9% gATe IRt U 91T 59 S | o6 aaty 9fg v gef
(directional) GATE®! FRUS HIGIH geed] EATAT HATAAF T ATEIT T[UEEHAT qfadae®E
@A ITRSA | SIMEIHN AT AT T THT AGEE GASEl 961 B faq T =TS o+ q9eq
qfed WIS ATSTH FIAT SACH Ergr | TGS ATS AIGE® Fel ToIAH Geewdle SIaus
ATTHT B TFF | ATHT AT Il T THERP] AATHATE TSI ATHAT =TSN TTa & ATSH
TAIE &2 W | T W1 T G WGy (T T Aty @l fgell age /gy WrSH AT BAIE
T gt feelt agn ATerE T TAR £ WS | e gt | T 3iew,
A AT, T AT T ATETE Ry AEY 6, |

R ﬂﬁaﬁ'ﬁ' yfafaficamr & (Genetic drift)

THAT fam wHEr A RETET (gene frequency) B HTHIHE TRAAAATE  ATHATITE
watafaeaar Tet a1 9 9iawg | THA o FEE g7 A7 aftaddes arEfaE ST ande
FRUTA AIG 9A AT G TR "] §9 q97 W94 e gam a1 SHie BT T |
qHG, THATS HA ATIH T (founder effect) W3 | ATGIFI F9T9aTE AT IHE FATE A9t
FIT9 (population) AT TraT ﬂﬁﬁf&ﬁ gfafAfaeae®l Medte T2 qT AT3®l I9F (founder
effect) ITI &7 | THS TR ATAATTF U STbeF] FITH TIST H9T ( TAA - allele) TaTaTE
#XT (loss) AT HIv=ra (fix) g7 a8 | ST9¢ WGy UF TEATATE AH1 LA f@d S gArel 4
=TT WO ufdees sradane fgd avrsd Wi | o fSheare &S U Ay
FA Tferel T AT WA TG g7 FEE (mutation) YEHATETE T4 @A & 0
a1 Ui AUHT HIFTATE TN qUAT 91 q9T G |

3. O ffermr ar snafers fafeen fafiwen (z7fafes - Inbreeding)

B A HETE FRO ATERTE AT gEeTE (loss of genetic variance T heterozygosity) ¥

%0



ﬁlﬂ?ﬁm fafaaar fafewar a1 gafafes 9= | AT TSR TS (small effective population
size- N ) A=Y T ATTER 419 F&T G a¢ GHAT @75 | SAATSFd 3¢ STal AT
UEETS, THRTCHE AT TS5, | THATS AT (SHa (AT a7 ¥ieh fean) wiiwg; | a9 9@

s fafafey a0 = 9/ (R X IWEFRHT A9 E&n)

0.30

0.94 |

0.90 |

dafafey X

0.0y -

0,00

O ¥ O O O O o o o o
- o & M % x W 9 5 o

q00

gwTEET A9 & (N)

forT 9. gaTEeErT /TS e (Effective population size) ¥ SATST€F a7 (Inbreeding rate) ST=Iehl T¥a=e

TTETHT TR1ETSE ATSIhT TIAH! AT (89T ®qHT ATATE A9 ATEAqH Tl qréad |
TATAR! FHY ATCTFT A T G U TWAHT LF T g T TATAH GHT F=T el
e AT 9 (}Q AfETn) T R (33 AfeAT) IWY [HT HIGTH P gad AL g, |
T FAekate faaeer F9UE T ATRAT RIS AN IR GETHT ARG 4T R
JHIH! ATIATE (Aebal 81 afhd &g | X IATE raeidl el (Haurade®d FHel adr
ST FHA T Q* 7 I THH AISE®ATE [MEehepl FRIEE b STSHT e I TRTH G | Uiy
A RTE®ATT gohehl AIGIE® BAE T A TAN T e | TF TFReT Taferd @7 faawo
7 WF T FALITETE ATGH SHT GHE T Femael (pedigree) faERor et @b | wF A@y
FA ATHTATSATE ATUH! ATET GTSH Flehad | FH Tal ATRAT AIS[ATE fadrafedt ¥ Afsfepe
ATTEREEATS J IO & v FeAeaed SAg1gy W8 FH U ATg SCIE §75 | Arared
AfSTeH! ATARR AT & TSI &H T sATa1eF & FH TeT SHY THe T a9l (pedigree)
feraReT e START £ |

v gAtafey @ AT A | TEAST FATAIST WUH F9TT AT FHA (crossing) TS (out
breeding) THT JATEA fad FATHHT S0 g7 | AT AT FEIEEHAT TF THRH TAIA1 TG
FANTF § T TUAT G HTSTHT T AGLT ATTHT B | BTHT TATH G849 qU T FIam
gAfafes®r afg Twars =T e & |

¥



¥. quisiRY fa@mEe (Genetic introgression)

FuieTeRe fAeTae e geaer fawar fams gonfd ar strain %1 Seewers fears €1 e
Fafed & AVENETAT TE TENH ATANTE (Harde ATSE | AL AU0ET AISATs ATSH!
HIGTH! TAHATE AT GEATST Aihad | ATAANITF (HATACH B THAH T TF
IS AT strain F1 FeT AT STebeET ATHHT TATTHT (population) fFeTa 23 17 |

qETT® HUMRATA (Genetics variation) F1 A&

FA(FATTT &1 ATAYAF B |

o ANTE FATFATTTA HIGH TATSH! AT F=el GETGH HIH T | AIGhl TATTAT
Additive genetic variance WUA 9= FATZH gfeoher gre 9 afEa |

o HIGIE! FATTHT FH HATHT T8 Ufdel (alleles) B&H Hed TR AT GAMT FH T8H
B, | A7 ITSrHT I YR AT fAerad aEr A ufded afaw qeeEdu g1 g9 |

o TEH FAFAE Ufeiel EXTEHFUTE TAT FIACaTITHT (a7 GHeanfad Mrsa Afwad |

o  HTATTE FATFATIA T=a TUHT HISTH TTAH! [qebT8E ¥1a7 (development stability)
7 FREEIA (fitness) FUE fqeard iy |

® HIHANTE HFATIAA ATGIgF TFRfeddT (inbreeding depression) @Tg ~H &, |

YWTEHTL] a9 @& (Effective population size-N )
ATAANTE FRITFATTT FAH TCT ATGIH TATAE FATAH G&T Hcd=1 1 (infinitely large)
71 998 | A AAANIEEGH] YT Ao AT el [(i9d A3 AIgas ATEdTIH Tl Zwa |

gaAq a7 gfaerer fadl a1 qeTEEars (subsequent generation) ST TWTETA (contribution) 9
HTS HIGIHl &Il Heeaqul &, | Al [Ueiers Si" ARTET I WSy Sedrers § Tarae
FITH FE&T (effective population size-N ) wfavg | a1 "en e FAEEAHT AT =G |

o GSTAAAT AT feauer Fe Aard der

® \Tel ¥ 4Tl AT

B EREE ]

o YoUF Joldd HE (AT TI4T)3TE ATURT HAcie® el Abl [Tl JeATaTH AT [, &1

AHHTACT (Variance),

ATHEHE (random) TR T AIGFN TATTHT F979 Feam (N)  Famrar ffeeg |
THTFEIT T TN (N) =¥ XGE1 XAq1ef / (Tr + 7e7)

ATTHT GEATHT T T4 HETH Hel ITAMEA T ATl ¥ G S Ik JAA1 GHTET Meeg, |

¥3



HTEANTE FAFATT qGTST TAAHE T9TH AT qa137 ATAYAE Fog, | FTAAHE] 919
TEITH FET FAATATE AT ATGHT (G T 41 H@T q@rad A(Fg | TAF FAA q2are
AT FEATHT FHA 9T 94T Afeddl F47 GAEEHT F b1 U T TG, | FA] FATAE
Terare fawE g9 e STaEnTs FOfEarTT qHiad g3 qvs 7 9 TAEET J e day
ATATITF FARATTA QTS Afhad |

HAEATTEF AR JATHEE

qT UHH (3 W TEAFH] AT ATAENTF [Aiqaar afedeadr Z61 S s 713 Arard

AT T U589 | Wo qEA JUAn e (qig, I gfqdy, @ qe=en) qun

T GATE T FTAATE G T T AT WTETE drgew drqid T 09 & | AT

AT FATATEE ETA FITH FATAT WG AALATIAAT 23 | Ifee Jeor@ MUH ¢ q21 e

FgT=®r ATUTTHT TRT ATHENTE HIEATIAH] FEATT [ATIH Fal 79 JI¥Fe® (guidelines)

feguet & |

q. Faf T&HHT TAE (Choice of new stock)

HIE] BT TAT WE AR TH A7 AETATE ATIA (A AAFEE Te T4 |

o AT WHF! IEANT (FFH ETAEATE TG T JITAHT F&AT, AT ATATAET (replacement)

F AATHIIAT ATTHM) |

F7! gfvafaferdr (heritability)

® TFHFI THTAFHIAT (performance) T¥=T AeAg=r faaemm |

e 7 ATANTE (non-genetic) T HTEYAF AAF, A& TNTH T, FALETSAE
HTAYTHAT, WGl AT THE fqtaaar fz |

o TUT WTHH! TATT AR TAT Whdl FAA AHAT @ G RG] THS! ATRAEEF] T
ferereor T siRiferss dems gfafafura T T geArET T 9991 T9 THATH FEAE 0-90
72T 9T 7 GT4TRT A ®IHT A AUE A dATgEE TANT T 95 |

2. gfafey ®0 ™ ¢ ﬁmmmaﬁmmmﬁmmm

& [EIATE AR (AT A ATAYAF TG |

o I[ITH YAAA FHATAT | T TAAA TS T |

o IH? AMEA TUH WIS TANT T Ha ATEFAHT HIGHT TATH T3 |

o UF UF WATSI HIGATE T TS (9T 7 T qara .9 7Te)




o YAIF WEAE e g a1 M PRed ¥ a9are (bt RIeTS W19 ASATIETHT THNT

T
o WIS ATATATATH! AT FEATSUH! WEwdTs JAHIIF @ AT IATET T@HT AT
ad T fHET ge |

® YS! AT YANT TVTHT ATel ¥ T Fael ST RTa? ®HT TAATHAT TR T
AT TebI T |

o 13T HIGTH! T9HH THT T3 HeATHH g1 WU Jodd =0 (3%, W, q=d) & /13
HIGTH AES GT g7 T3, | WIS HTATAGATH] ATNT AT SGHT AT AT ST ATEATH
ISIA ATHHT & W] T TRUH AT AT SRS g AoTadl &g | T9 THREH Tl
TS FITHET (population) TEHT AT ¥ ZOT T THWH! AISEETs WIS A ATATIEHAT
(replacement) &1 ATRT GHATE T 753 |

o T TUHT WIS HIGATS AN o5 ATS ATATAGAl TRUHI The e |

BAIE TG AaE® U (Genetics improvement through selective breeding)

BATE YA FRTE] Ig9T AET IATEH T TUHT WSTH TANATE Ao Aq@TT T

ITIRTE! feqar fafde faemas afvads 79 & | srEfiTs fafaadr (genetically diverse) ST

AT FATH a7 9 q9T (HATSUH ATGAT Ao Il dTRT ITIRM g4 ATaNTd e

(traits) St gfg, T TRGTEHHT ATEARTE FATEATT E5 | GATE TAATHI AT

ATANTE FA(FATIAATS ITANT T ATARTE =T (genetically superior) T HIST BAE

T T T FAR T Aiehg | A ATGTH T Ao TATHT Hed U [UIEEad! ATTATTE

#2T (heritability) 8% &7 T4E | SATGISY U WIGMHT TATTHT ATANTEF FATFATT FH g

23T UF grare dabl e a9 ATanTE qUEwH AT AT FH g7 M6 | I3 HISTH!

JF T (breeding value) AT FHTIST & HTERTE TUEE (FACTET, A GG, ST

AT, SIATR] ¥, AP T, (AT AT, I erearens oich, f8ar agq, T8 s

TR TF FGH) F THAY 2RETATAL (heritability) 0.3-0.3 T &37 GAIE I FIAFHATE

Y UR T b | A BAE T ARE A AN G AT Gt AVET G ;A

XY




BATE (mass selection) ¥ TTATE TATE (family selection) | STAHP ANHT HIATST 9fF TS

FAFHF IgvT WL &1 T9E ¥ FACHT AMGUHT ATENTE [UIEwE FHH AGT T 9 qfeet

EAREIERIG LG

ATATITIT GATE TATTH Hed I¢9T HeaqU AT [UEEH JeEANTAT TETs JeATadhed

FATIT &1 | Ao qTAAH! AN Fel Heeaqul [Uess MHTTar TEd G

L] qﬁi?{:W@?WWWWW(COHeIation)??ﬁWI

® T[T AIEHT GO &7 (feed conversion efficiency): 2TSe WIS WEAFHT ITATA H=ATAA
ARTAHT TAT AT HARTEHT &7 |

® HJ (Mortality) : a7 Flee ATAARTE T & |

o I YT : IYAR T FHfEA 7 9T ATATEROrHT AR I FiaerdT Wi fawr |

® T ITEA &HAT (Fecundity) : a1 @TE Wecdqul ATERTH T &g a¥ JUST 7 AfwaH
JEATEA TUHT HALITHT HE@IW &+ TF, |

e qUF g9 THY (age of maturation)

® HIHH & (meat quality) : STIE TEAT HETT HIGMAT AT ATATTH [0 Aeced 0l &7 | T4
FA AIGHN AT, ATETHI F(qQTd, AIGHN T T T@E, JATE ATGHN AT (dressing
percentage) ‘E@Ff |

v

f

v \
!
y i\ |[ofore woten

t fudt s

fa= 3. Grle g9 FAFAATE ATTANTF FTATH ATETRT (Aqua gen, 2005)
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%0 90 ©o 20 400 990 920 930 q¥0
T HA
farT ¥ G997 T (breedning value) FT HTETTHT SATZFE FTHTIUT

9. AT BAE (Mass selection)

AT T T GAA TS T ANET T | ATSTHN 99 GHe AT GRE (ATqUET q9rene T ¥
=TS g ATGe® ATGH! AN SIAwG, | T ATSTHN U T STTHT ATUTTHT ATI (GETRT AT
HTS WG FIAT 9UFT 3T A9 ANEerE Uk gAe (individual selection) I WiHwg | a9

TFRH GAIEATE I3 ATGHH AYAGAR (breed improvement) T Afheg, T Fal FgIwI®
HIALATATE AT a9 T &85 |

HTIT FAT (base population) - HTETR FATTHT AEA GATh! ATNT Heeaqul HITAURT HTTATTE
T (traits) EFHT BATHATIT T=H & T6S, |

youd [EAT FRIAT 40 WS WIEE® gAle T4 68 | @1 Ie SIS oFal s
GHTEAT 789 HUHA Jodd STeId (breeding pair) THIT FEATHT AHT (@I STRT Feeqell
AT T HEET & U6, |

g FUErAT S gHEUST T grlE TRUHT HIgle® G0 TUGE Gal TOHe AT (short
breeding period) a1 ATTHT Bi[qéﬁl

A GATEH! ATAHATE ATTANTF [UEw GAle T (FHAATes WHl G | 33 a7 T8l [Ues
TH TEF GATE T A § W T3 O () BRTE T Afar £ |

ATTEdT UEES qed a1 T2 (phenotypic value) Fi=a T, Foems gears™ & Wi, 41 &
HTTHT Fe ATGIATS o T0wg, | A8 /TSI qrgeTs SATe o SEFHAA] AU g 5
yeieh fafeaT ATey GHTE T W IT6 (TS qaTET G AST TG 40% AT L% WIEeTE
w I8 IeAEAF AT GEATI TG | A FUF FAEA (intensive selection) TAMITET F@H
E3T 8 I HARATHT GAE WX 0% e IIIE §°8 |

BATE TER T TEAT &1 7 oS AT Gt TRTa Argre Me=d Gemas qaraad
HETs gieady TEsH | :

%%



el FUTHHT ATTET UrEE! MwTaT oeve =H g7 a7 4% Wigl TP AT9E Era, JEre
ATEHT GAIE FAFAATE TH I7G |

FATE T FATATEIH] FATFATS AT T TEG, | HAANTF AMeT [UEE (phenotypes)
F FETEAAT ATAEATIG THE FTood @l TEh! &5 | AR GAlE THATHT Taehl Fr
mwwwmumwmﬁw,hﬁmﬁm
T, THY qHE, TN UEAR T JTAT A1fE Araravuira F=arer IIreEvw &4 |

BATE FAHHAR! THAAT ATTAHT AT B¢ [GEET TIST AT T4 (base T control
population) I HTTYTFHAT & |

qifeaTiv® BAE (Family selection)
AT SATE (P SAeaearHT T

ATAATTF ATTEd] IO UF F9TATE AFN F9THT T4 (heritability) 37 &7 (0.9%) TEHT ATEITHT
FraTavvi feaes e 79 T9iET AR (R U 9EE WA T a6
ATATTF ATELT T[OT AIGFH AT ATTATT FGHT /G A T (T TATT ATGHT Fiq97e)

IEaT F 545 qfvaT @ : R0¥.Y gfeam T @ 9%0.%
9% 923 29 9% 129 929
RR0_|_95% 93 %0 RR% 2%
955 959 309 R0% 993 =9
95% i=3 R0Y R03 10 952
953 950 R00 994 955 953
99 Q= 943 13 953 150

GATEE! AT AETH JAF AR AT THEFT WIGIHT ATTENTE AT O AT /O
e 7 ST ATUET @ qE gAte o1 Mewre v | gareRrer s Aty fedua
3 92T HIGTH AR &, @, 7 T W GEE! SEq Jre 47 JURT qvEr @ |E gAre
T 9T faer fasresr AT I qERETe ATS Ae qAR e 9 39 R 9Er # 7
T 9% AT FAHAATE GEATES, | O T GAIE AN 843 GRER TA T gFa
T | U qanEw 4 IO O 99 gATe TNUE IE GYavdTe avEy SerHr THAl
ArgE® o 758 |

T T e
Aqua Gen. 2005. Breeding and selection of rainbow trout. Information Letter, 2:1-4.
Tave, D. 1995. Selective breeding programmes for medium sized fish farms. FAO

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

Tave, D. 1986. Genetics for Fish Hatchery Managers, AVI Publishing Company, Inc.

Westport, Connecticut. 299 p.

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

of Carps. University of Agricultural Sciences, Bangalore, India. 28 p.
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ZT3e wrer qreW fafy

TR AT ALY, T A Ak
=g
YT AT (7 213 WG AR He I£9F 21 | AGEINAF 132 qTewebl AT &9 qreirept
HTATHAT U5 | AT VAT I T THATS 99 I g8 90 & gfa Fve,
HRATH! AT Y, 127 9fT FHvg 7 47 Ferar @i qoo faey ar &1 ww=r #@r 9 gia
HHUSHN TETT ATAVAHAT T4, | THIHT AT FH & STSHT AT TS ¢ -4 T2F T Fan
T T T qrEdeE R T afeeg | 99 ST JEeTa AR A G St g
FARATE AT Aol GrEeT o el = FAIFEH c-90 [He7 JAEH FF & THH |
UEF T TF: FANT T AT 9o €4 3@ .0 F¥ g9 9@l I94 & | 90T § 9T FH
7 oY TR gE1 WOAT WIGEN Eedl a1 J1E (gill) e [ a0 A q9g | O T@ Ao
g s afeaet =4 7 1 0.09% . urw uiq faer wwr 3@ it afeer
qIHTAT ZT3eal Hda? a6l 673 |
SIS TEFH AT HH, og, 7 JUAH AIHA (0-95 JieHaH) qUHT @reqr, 7a1 H9=0
AT WA AP T TANT T Aieprg; | A7 AT A qar St a1 qadeET Iuw A |
I qTPT AR aT W RUS UFEATH HAT 4 IAY AQT AEAH A(ATH TEHIIHT AT
A HUY I A HATEAT 90 FH g | A7 AT a7 ST G ATy (A /e
T FH A AT Hd AR HAT @ SUTIEE AIATIA I |

T T JUTT

232 9Te JuITert g5 fapfawer v

9) #fTE GUTEr 7 ) U oI

T QU GUTHATHT ATSH AIEATIAarE 77 IeaEd 91 @eATgl fast faawor quasr sees
g | (3T IR FHAT AET T FHIA U@ (fry growing pond) fata AETeRT
fershraTa wTEr T&T 9@ (marketing pond), AT HUSY TUT A7 ATGYTE JUHIT ¥ GEATHT
T WUSR FY WA G | IT9E ICARH FAT U (AR 9 @ FHAFH 3¢ WA 7
U | WIGIH U ATaEl 9O g A G Je e 06 |

TS qEAHT HTEAR

1. W

13 WGl EHGAH AT qG AFATIeR (O Wreqr A/ Fefe? a1 &7 g1 witd) e
ATAYAHAT T4, | T AT ATGROAAT ATFHAT GHed FIAH T GhIg TUF @A Ao

*ereae Zr3e e e yEw W o (few zam)
*rafre wifafas sfaga, v T wTEAE Fw, FE

{c



qTHT FTENTE 9EG | I9 AT 9Tl avredTed qrE@diers AUSHT Y9G 9rE@dl (Raceway
pond) W7 | ¥HT 9Tl TF fHfaHET gran « @RS/ Ay (Fag q.) ¥ gEEWaw (F= 30 |
ST FRTEAT A% GTATRT F1T &H TURT STSGAT Ae? (HaHE] G@l aarad a1 & | 4T FOTe a0
HIfqeAT GTEETHT WATT Seheb] UTHeTs G Teadl TMEeHT YART g | 98¢ GEiEe 9T
g AUH TIF GT@ITHT HEATE ETHEr vl T Ul &7 | d¥4rs (M@ Standing pipe
FYUAT GIET ST AATSAI ATAYFAT AR ANAAET T @l T T2 (Heg T BER
HTEATE A7 GTEETHT AT ATfeY aNTSH A | FHATR GrEHT gglge THIE AT &
7 QAN g Gl TS T TANT T TGUT &3 | STEROadr |1 77 ghra G
Trew qo @ U 7. W 7 faefhr arg wrer e drede arew wo e quo 7. M F g

fa7 9. @87 gaE® faa 3. gHATY WaEE

2. fis=T (Cage)
qrEere gerar fsrerT 9fF 2r3e ae T Aideg, | ’STSTHT WIeT 9o 8¢ 99 T 9l 16 |
Y TIATH T HETIA T GIAAT B | IS AAASN AT GY F@T T AT A IIAH
T | ZT q9T T ATeredt qreT T AfEATAT 8Y AT g9 ¢ e wienmr 4 faE d3 )
G e ATAFT AR ATTRH FT T S TF AR g7 | Ter Afgwn © @ o fo
& 7 it wfeAm 9z 3@ 9% fe | 9T AE ATTRH AGH ATARN Tl TS TATB AN
TS IR W | ZET 79T MiedT et TEH0 g FETEA 9 g Afareeh arrel S
g fey g WU Hrey T e 9 fEeifeet aws |
fosreT=t aEe
freTeTaT 9fF aTEET S9ed HEE T I3 Ted T Afebeg, T AAUST Arey o g
TEE | TIET FSEH & AT 9 FEd RS 9 & e g7, AW S5 9 e, A6 ¥
FHA T TEAT S GTET &, | G TF FATHT WGy e ¥ s FE G5 S A
TG TALUH &G | HE ATAYARAT HAAT @l 7 AR T Wb &g | [sret Ager (Nylon)
JeraT FaMTEe (vinylon) T FEEH (netlon) FTHTETE ATIA HAfehwg, | T Fiafer T4 T
TR (twine) ATE AT T Alebrg 7 WeeTE ATTHAT W7 AT ara afebes | Zo1 A=y
¥,



THEIT HAFN qrES qrarvEar Lo b, . ( ufe xufe x3fe) #1 gwg 1 A wer g@ e waid
qEN FA 3 TG (RETGHETXQH) FT owwar ¢ v o (3w << xqfm) Froaerse afE
ZeT FwT wiEr g0 @ o . T Fr aArew At | Av SR fusrerE wray weR srarer
qIET AT AT FAT WG T UL | A9 EFIT WG G A FEAEAT B |

AR

qrt fo g grge wifew faserar star #41 FRguiE 49 (algae) WNR Afad @ |
fasTeTeT StETaT Hia IS A3 AG A HIT HIET 0 7 FEAE] w7 Aqng T g it
ZIferdT W QI YATE A T ARTAH FHT HUT o A W 9 | AEER [GeSrers
IHT FHAA FET T TG | GE THATE AR G TIET @A FATSA Ak | BIEN
A Z39 | TIF & AT FHH THEEH FHIEA -¢ A FHEET FA TG T 91 |
fasTer |t THFT AT AT TEE (floating raft) I TART TH FiFwg | T3 e fasreram
q0-30 e ¥ WIGIA U7 AIH FA1 FEAH (A T Afwg |

&T7 (Floatation)

FrTSTaTE AT ITHTHT SeT3=aT o fafoquesr 2y arq a9ar 3-¥ g Ters JUHl qieras
FET FH FATIA IEAT AT TG, | 7Y AT ATS FEP? A gA aF g% AUAT B IR |
difefas a1 fufafa orET Wl wEg AY 9eF TeF ©H GHE 9EA | AL Ml A
T4 | ATAUAAT AT A el @, TG A T AR SR UG AR AW FATEE g9F
A Z9 99 | a7 301 fgee 7 fawrer i @ ateE |

fiwrerr frfem

AraEaT 3% fEfawer fsreTer warear T AfEg | A FEHT SHUSATTT F9aT BHAT ATHUE!
et gaTew | wfeer fEfawan fosreTer e wrar st qei R 7 At o anfer e ) g
ﬁwmqﬁﬁmmmlﬁmWW(square),TﬁW(cimular) qAq4r
ATATAFTY (rectangular) 7 ¥=T ATFHI &7 qFG | A7 ATATTFTHT FH TH 47 G &5 |
FAWT WO U T 3G

THI AT AL AT ERCUB! AYET 20-3Y YTHA JITATE FeAEA H(HT A T4 |
IEATEA FAAT 94 -Q00 TR ZH 71 e u. {0, gabtaw afeb=g | IriraT ATow 94, 3 9o
fe. | UAT IS GifeAgeh T @O FTIE -4 WieAr faEETg (300-340 ) A |
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AT HIST %A TTA T&H B Al HI 9787 TIAATE 27 ARATH FAUFH UFIEH dfg A=
T S | g AIGETS EE dredl 3 Zfa o giaerd e G "are 94 | st
T AT STIeH! qAgar 3% A¥a 9.4 3@ 2.0 UH g TEE | Feil Jeaawed Y fE
20 &1 9fq u. 4. 9UAT 2132 IR a9 F€l AEIF & £ |

AAELUIT AT

2132 9o a1 HHEFH G0 2 9y fa et e afafew o aw af qo 3fa 20 & A1
i Fdvg akte g9 958 | FH eI 7 TS gR 8¢ T g7 CITH TSI AT J91 ST
AT ATl ST T T, 7 (oY O el qHT 3N 9UT JIgeS S 6 e e
it FHT GUT UHAET 4Y Wiey 6H G | AEH S Geal d¥ AT G weE gy
feell g3 1 900 F. 1. yfq FFvg w=T A A T AT TS AR AT ITAH A |

fistgmT Zee TeHER qaw g8

FH GAAT G@EE TT TG AR gl T T TGl FHTEA o T |
FETATET ATl e 7 e Fiehe |

HHT A7 @9 HH a7 |

gad a8

o rdi qAT FE AR AT €7

® S T HIGIFl =T &4 FHrEAT

o difed Ao =fharg fawremar #19 T @awr &

o  ATHAYUF HTATHIAH! GATAT TET

o ATeTEl Hi=d faue

T "

ﬁfﬁ'ﬁ?{ﬁm'{ Wwwmmm(mmmgmpamw)m
it gebre StemeT wuAr & e Sred fRivea aegae gatea afer A draers
SATSEE | B TaA U gHE THA g9 IR dwTd, 9fT ghrE GHAHT B G
PG (exchange of water), Tr@*THT ijf OTHTERT AT (volume of water), dT9%HH, HTATAT
WWWWW%&WWWW?WWW@I
AT AT ¥ ARG A AT £ | AARIAT UF (HHEH UF fere? qr gaw a7 v
AR e @ qofe & wuufgw fa qu fear, 99-93fe & wwq fpam 7959 fe &
AU 0.4 B AT WrErR B FHH T WG g | A4t T aTRE ad W B aee T
mma@rﬂﬂamﬁ?mwﬁmummaﬂs(ﬂowindex)aﬁmm
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& A= Semeraet gfe serEar wfadbdw " At afsre et T |fEeg | g7 g
F STSHT THST G WIH! IS T ATTHH AR B3 BF T |
f+T HA®T JART T F@TE G (flow index) TR 9 |ieb |
F=W/LxI
W = a1 | ATgrr arer (f6 )
L = AT a8 (F.97)
I = 9Tl Fere fa. /fae
JETERUIHT AT GHFH! FAgare 300 THe? S=TEHT 7eal & ey fAfHa drasmr arirer
oA 99 fe. & g ¥ Fer 0 . Al ATHT T=Ierse gHSaT el F81d Q000 fo. /faee
TEH] B A I G@H AT GRS &THAT ATEY
W=FxLx I

:(O‘OV\X({OX‘]OOO)

=( 400 f&.71.)
a7 qr@?r 0 fHex amHr s ey Rt T arer faee =T GUAT Ee Arga (volume) SRTER
q00 =. 1. &g ¥ 9% 9. AT Y fF. a1 ey gFre afeeg | afs 00 qraewr @rey fawy

T A& TEH giq = fHAT Y e WSy geT UdE | A8 YA aThd T IS ATHRAT
AR IR TeTd Goleh {oaor difefer § A1 A TR F |

eTehT . ATTHA T JATGH AGRAT TR TRUST T2Td g (Robert Stickney, 1991)

f%'”;g ) quEET gdgae 3498 (R1)

o) 300 %00 200 qR00 qu 00

Y 0.0%0 0.0%3 0.03% 0.030 0.0%Y% 0.0Y4%
& 0.053 0.0\%% 0,030 0.0%% 0.04% 0.04Y4
9 0.03% 0.080 0.0%Y 0.0Y4% 0.04Y4 0.040
c 0.0%0 0.0%% 0.0Y% 0.04Y% 0.040 0.0¥%
Q 0.0%Y 0.0Y4% 0.04Y% 0.040 0.0%% 0.0%R
q0 0.0Y% 0.04Y% 0.040 0.0%% 0.0%% 0.03R
19 0.04Y 0.0Y0 0.0%% 0.0%3 0.03% 0,03%
92 0.0%0 0.0%% 0.0%% 0.03% 0.03% 0.033
k] 0.0%¥% | 0.0¥3 | 0.039 0.0%, 0,033 | 0.030
¥ 0.0%R 0,03% 0,03% 0,033 0,030 0.0%g
qu 0.03% 0.03% 0.033 0.030 0.0%%g 0.0%
9% 0.03% 0.033 0.030 0.03% 0.03% 0.03%
9 0,088 0.030 0.0%%g 0.0R% 0.0%Y% 0.0%R
9 0.030 0.0%g 0.0%% 0.0% 0.0%% 0.030
92 0.0%%g 0.0%% 0.0%% 0.0%% 0,030 0.09%
Q0 0.0%% 0.0% 0.0 0,00 0.09%g 0.099

AT T3 Gr@d] fqfve TRTTHT A9ET WETH TAGF & 993 | A WAl {EE (R0-3Y, UTH)
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HIETHT TTETAT BT @Al g7, ¥ A1 WIS ATEIl G4l 3T N (whirling disease)
I AR Tal TRITEAT &7 | 9 H1e0T ATAT grofel [HUSERT Grae] A9dT STerehl ardel qrered
FATTH TEEH EFGT UES | TAT qI A (BITHP] TE@ITH GRS Alheg | TAcEb
fedma T 21 99 U g9 fdex 9 gfaq fAee s qredr 9.4 7. 29 Al gdie alhe |

ELICE]
IEATER HATS TG A9aT ot ST St fok 97, A/1a) @R geiedl 7 wad foar afed s
T AT [F 1. AET 9e AR E AHAls A9 9@/ EAR IeAEA A | IETErH
AT STEHT T3l T8 G@eHT 9¥eY 90 YTHa Gr=ed T 971 geiedl | 29 Afeqr afg &g
qrEdare |7aY 00 UTHE ¥00 el Ml 99 F Graiidl IME (yield) 94 fFa1. &4
ATSE | AATA AT TEHT HISIHT ATAHT St afdy 1§ IJeaad A |

90 YTH x 400 el = 4 fe&ar

300 YTH x ¥00 Tal = o & 7T

97 5o-4 = & fB.a1.

I3 AIGTH FigaT TTIH! ATTHA T FATR UEARET TA FEEAT &g | &9 d HAh!
qfvadd AT ATHIEA T Ierade 9t ATSIF Gigavdl Fel A9 THl fawg | Jrougeh arHT
ATAAHAT AT ITeT TUHT HISTF! FTga? TP ATTHAGT G FHafed 2w | Tardrse
& 3f@ 95 fg. & 1 TH FEEISE | S ATTHRA IR AN E ETEidyes ¥ Aiedr d9id
WY Tl a4 300 YTHE g |

qTHT ATTRA AR A9Tq Fled el T Fled &H AUH GUSH! AIGH dfg gafad g |
FREITE! AN GTHTRT ATHA 95 fe. &, 3@ ¢ AiEATAT Aral faehl a0 99id 00 UTHH!
g7 | a9 &k Jeal WYEY & fe. #. @Al 99 95 Hiedl |6 | FEERRI Hid AAGAT fah
AT g T & FF BeF IAEA FIAH] Bl ik alTHH A (R g | g
Zr | TeTdTgdHl @9 [y drgs 300-340 TTH &1 | a7 FET q00-940 TTH ATgoTH!
Y TRISEA 9 FET FEl AATA ¥00-Y00 UTHH HA WIS | TI @ HISTH ArEst
FIARRTH] ATHAT AR AAIR Fih FIF g7 | & {20 YT Eeedesd (Hafad &qar
R00-3Y0 ITHHT WG AT &9 T~ =Tevgd | (Fatd Ugd ArEsiel HIay 38 dfhrare ardfd
T THS |

%) AT qHT ATI( & GTELHT A STl ScaAT ATy R ol A "IES JUds geAr

TS ST T FAT AT IR A |

@) 97 T EH Ayl IeTEd WY famr arge w4 (ataa we e e 1 |
T AT Fig ATTRHET AT v, e URedeh aFTEAT i T9e Toaal Geee
g | TS WeRl g6l YTirsg GiieAgeh &1 ol [URach g | % UERYh

L&



ETEHRS | HG(d FH UERAh AT 3 fE AT AN W uF fF T A 3o g 9
I UG < 6.1, I AR IS UF (U1, AT SCEA v | UERh &
GIUET HIEETS a6 G0 a9T3 §-'9 HigdT |1 R ¥ (Av=a7E a1 @rUE! JrEars f&asT
Y FATGH FAEEH 4-90 HigAT a0 | TEFRI I3 Tad T qUERIh T @ars
& ATTETAF 55 |

ERICTEEE T

ZTIEH] YA AITAD] TETS] HITHT FIAHFN P51 AGAT TH FATHT & AU AR Afead
BT AV AATAA g | TE TAIQTSEH TAA AT ¥-Y AieAT dTH 77 | T ATaEar
7 Ol ATTHREAT Fel e¥hY Z9 GUHS FIEEIE SISH JoiAd GHY Fel [44 FE &
THg, | TATITSE TAAA 9 T AIT eATANHT TATIAT T 92T IATEH T @I J1T AT
R00-3Y0 YW FATSA AT a9 J47d Y G L0 T ANG | dUeEE 9Ey Ak #a
9y #1. A7 &HT T 2-90 W UT. IS AUHT GO0 et (yolk sac) Hlede®l T=TIIgaHl AT
AAEATATS AU Alevins F=@A | IR aTTHH 99-9% fg. & 9uaAT 32 gwr i dror
Il foreTuE  qET v T AT ST GROE g7 | AT AT AR 9SA 9% T | A e
qred ga AT H?THTE' FASITAT Free swimming larvae 9758 | 41 Fa=d1at@ TSl HETAT
qrofTST=r STaTeAT 7 B FTET 9 Afer Afer @ TEE | Free swimming larvae 95 3f@ 30 fA.
H1. AT 7 g wafvE a9 w0g go M mE g | 3= WifeAawh (¥5-wo wfdere) amr
GATUT Ag TWH ¥-4 FeATH a1 9020 979 §758 | 993 0,04, UTH 97 a9Tsd #d 35
AfedT TG, | FETAT GEE (TF @@l g7 | UEIaeT 3@ AR FHGHH ¢ 3@ 0 qaE
T~ JiEET 3T Garsd 94 | [-iTesd [47g 9TRIeE dTdel 4¥e? © 3f@ 90 gfqerd amr
GG | FwAferd 2T fafed ®THT I WI0H es (Gl (el 98s, | ad SIaTg &M
GATIET AR AT daTer | e fa 99w |

47 ST FUFEE T 4 Badld (7 ATg ATGHT T@OHT gHU @ WGl FeATed a4r (a1
T TG, | §) AR GO ¥ %) 9O JONEAT | Gfeedl JOETHT qAT 9@ A wmg @ A/
ITIET T AUF SR I Bl 57 A9 9-5 AfeATHl 875 | ST JUTEATHT AR 7T Fead
TR GIAART e FATR fahl fAawer T TUF e = Al 947d §¥-9%, e & |

R4



JTI9E ATBTHRT ATRT JEwm® fafi= fius doage qum IET aqedqm=

T2 et g, Arar ga=”, s fawe

uf=a

T3 e (Oncorhynchus mykiss) & TT6{de AEEATAT TTHIHT GTe (631, T—HAT Hee a4
qAT - WD G | X AT WG A I AIGEH I QM h FHH A gary
I fheg | TIIErge HIgl a¢1 Tqcadl 3= GlieAdch a1 AR e, qrEel, & T &l
TATFEEAT Mg, | Taerae AIgIars Aled SAfd Wifed Ardfd T Araredl gar ¥ i @y
STET IO HIgIe® Uews, el Ui trash fish T TS AFAT AT ATATARIT AT TTTHA
TIITIE AIPIATS 95k HSHl T (dry pallet feed) ¥ GATIR 1A= |

FYF ST TS ST ATSTTs i dfg faere, Yo T 4% fEaredTIetEed! AT oTfched!
ATFYARAT T2 | AT 911k AT @IHTETE F I T8, | Tr1aT3ge /ISy dfgepl AT 9%.9-30.5
TAQ?HFTUTTFTE?;T'FQTF?F (Gross energy)Eb:T WSWWIWWFSWWWW@
ZATT AFeRT SRR ATTEH AT F& qIHTH] ATTEH TE § 575 | AT JHATS ST ATqeH
feaw areTer a1 oTfehebT ATaegeRar 9 |

TERETEE AIGTEHT AT ATETF NHdcaEe

ll‘lﬁ?{(Protein)

HATBTH ig T AT FHRE! AN (AT BTAT Fifadeh! AT gIIes, | T1erae HiAenT quhied
AT HIGIETS TEl ATATHT YIS (¥0-Y0 %) AaeTehdl 9ag | Tiied qrofis=r (Hrarer e,
FeRaT ATgy) T IS (g, Wb, 9EHTE) @9 YRTIe®ale Y g7 | Wi ITH Gifeae ¥
fop o AT TR gaTH T | niaA ok YETH T AA-AY T aATST FH TES; |
Ifq A9 795 FHME, TIeH T d% SAfaferar (Biologically) W??al'cl;ui BRGSO T TEIEET T
[T &A1 F@Tg g4, ATaIF @S dNIT (scoliosis) AT IREE AN, |

FEgEgd (Carbohydrate)

FAEESE Uhepl FIT=T F&AT T GO HATHT U= &1 1 &1 | FlaRgge aeaiqory
G GEIdEEaAe 9T &9 | Iq ITH FElersged ¥ {1 AR i I TEE | FaeTsged
stferet @TRT gifadal @9a (protein sparing effect) FH T Fgd Tag | TATHT FTaTETeSH AAT
AT Figeh! AN ITINT 8w | WifeAel ik JaT T Hr Tl a1 "ewil 9 T+, | Faersgadl
& AReraTe FANT T Gifed Arared gig faera, AEG F9NR FEHT AN g | Wl o

*afves qifafas afued, wo=r d@maTT HeTeTr, TArEray
*ikgfoes e, Aeer AE=TT HeTITET, ey
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ATHR FIAETEGEH ATALAHAT A Tl Tl &7 | F1T HIGIH TAATHT 1SS AISH! ATETRTAT

FTEAETSSEH AATIAFAT FH T3, |

fafre T waedt ufae (Lipid and fatty acid)

=T FET Ak fafagare o gvg (% fo.amwmery ufq amw ) | fafre 7 e @@
qaTd) Tfehepl T gl ATS HTalieieh FiepaTe! oNT ATa9ae 9o, | fafre e amfr qf
Aecdqul g | fafagd 9T ¥ aqeafqar |t afhe qer &9 fafasd &1 | fafugd essential
fatty acids (EFA) & Hecdqul I1d &1 S ST o JaTsT gaad | EFA &1 HIel ATl
TRy Ffg faEraEr FH AR AT YA AHATH FHT ATSIS | TF A fargee
FATEH gfed gq afades st ‘v, “fe, %7, T B g s fafaer s qeree
af &Y T |

fsref® ™ (Vitamin)

TRITATIE ATSTHN ATERTHT oATHT T ¥ FARRet €Y |TATET draedes TUar 9 8¢ 5 Hecaqol
T8 | ITUEEHT AR dfg faeE, §9R T I9AAs o fHertaaeed aavawar 91 |
foarfas FreTegge, wATE T UEAT tfe deraitderaer AT afq frarfa smaead 9dw | aw
ek et I ufairas i serser 1d & afed svrss | et “g7 7 ‘&7 =g
HIGTHT TS (AVSTTT T THTA)HT faebTaeh AT ATI9aF Ia |

ATAHT q FATCHT Forl T HAEEHI FHA 3@ IH AL

FATSHT AT Tord fatfamer Fdrer T@r a° davEE

frartaaes

fgertas ‘@ ATGTHT WA TAEE T, WIAH FHT g4, AT@T dATex [F&hT (Pop eye)
faerfaa TAH] [THTHAT 1T, SRTHAT L Fed T &HAT FH &

ATfererT R 9T gfed fefaresd FH T@mTy deues

T gfead faertades frarfaae®ar FHe @I AHTEE

ITgfH {4, (Thiamin B,) AT ¥ ST =TSN U, MfRe drersr w4 & |

AR (Riboflavin) AT@THT oI @ITd g, ATETHT {97 T a7, AT
AT FHEl g1

TredrEifE  (Pyriedoxine B,) | T #H1 &Y, TEEEAT @l df@d, Wy @ G
IRl FARHT ATI
g=araifae ufae (Pantothonic | Gill lamellae ama@r wg R faua areq

acid)
wifa® ufgg (Folic Acid) T FH EH, ARl T Frell Ihaq
grartes (Biotin ) wreaaeft =S 9

rafad  (Niacin ) TIHT 9|1 STHT &

'



faartae fa (Ascorbic acid) BTS THET T, STATHT AT &, HIY TAB®

Ry

aH, XA 419 (Stress) ¥ ik &H &1

a3 i)

FifeT (Colin) AT T ATRTHT BT3B

fa= (Mineral)

13T ATGTH ATERTHT FTITH (Calcium), HIERTE (Phosphorus), FIHETH (Magnesium)
7 el HTATHT F9% (Copper), ATATSH (lodine), #MexA (Iron). NS (Manganese), HATTIH
(Selenium) ¥ T (Zinc) ST foveete® MRATSH S8l 94@ | HI@TH! dfgar a1iT, gre afear
IS (Mineralization), TTHTl ATATATS FAfAd T, BTATMEEH RRIAT AT ATATE0HT
M (nerves) T grerhled T=ie® a9 Fehde! GHRAT THFH T FATE T FAEREIE
T=TST BRAT (metabolism) T @TNT faa=ere afq decaqul IiHe @l g7 | fHATee wHIe
132 AR gig G ¥ fedl &8 | THH FHIA JAR e, TRINE ATHR AFHE & 7
FHSR % I AT THG, |

a3 fAeer 7 faEsEr FH 3@ 99 dEuEE

fraes PR FHIel 3@ 9 d&UEs

HIERTH (P) BT TH T A

RAETH (Mg) A @I 918 &1

fse (Zn) A &I Jig &4, @ren ¥ geerd fasia g
TS (Mn) TS IHTET Fa+ T o1 |

e Ao o= sEearr it sawusd fivsdcage

13T ATSTHT (AT FHAT (I AGEATHT ATTITE I Y9 dcageseh! HIAT UiT ek FiE
B | WIS JawATHT Y0 Fiqerd Yifed smavas uag w9 gabren (RegRfers) @1 anfir v gfesra
¥ TET HIGIHT AT ¥0-¥Y FTaerd GIfed ATasdes 93a (ATferl ¥) | AISTHl AT ATLATHT g
faeTa g7 TSl el HIATHT S GIeA®! ATaAHaT 98g | Fe AT HHI (formulation)
TR FEATRT qfedt Hia i =fews, Fd Gifed T afchel FaTd g9e FHN AR IS, |

ATAHT ¥, ITIC ATSTHN [ART ATLATHT AT ATAIAF GITF TAEE (%)

q9F TEEER wE | g (fesRfers) Tl AT
%< Jifed (%) Yo ¥\ Yo <Y
%3 fafg (%) iR iR 30
%S FERESE (%) 1% R0 R4
wEaR (%) q 9.4 R4
EFA q q q

ATTATS ATAITF YoeF dqede® e HIEATHT HUH! AT aA13+ T TATSH F=dT TETdgsaT
FA F UTHF TACE H(T Bic AT e, AHH! SAAFNT & T &7 | @bl e

Y9



AT FATIA AT qETAEEHT Arad [aveuul (proximate analysis) TW; IS, | d8e q@ﬁ\‘
AT AT FAT T B B @ UEGEEH A AT (proximate analysis) TUE
FeTSE At ¥ AT fTEua g |

e Y. fafa=T F==m @ geTgEEAT 9Eq 9I9d dodge

FAT G TATIEE %S Uifed (%) | Fe fdfag (%) %S Hrea (%)
Hebehl HIG 433 1.9 =

vy e $Y.§ i -

TR Feldl (1) 99, ¥ 9 ¥ -

CEF AT G R0.5 .

e 93.% 36 -

TR =TT 9. ¥ ¥ %%

T =TT RR.5 93.9 199

qPb & €.c -

ATereRT foAT 30.R q9.% -

A AT AT BT Fedl @ TAAEEAT IS+ G0 Jeaged /AT (99T Jiqerd) 213
ATER B gA99RE | UUE qeagsd HIAT ETaTl, HAsd aTeilehl S1d q47 Iearad T

AMTA® & AR BF &7 | Tl TSHEH Fg Tied 3.4 3f@ ¥9q (%) T 7993 |
TEA T FATSET Fodl @I YRTIeEd] AT [F9eT0 T T&eT &5 | Fel HeJ Hei Hoal
T YETIE®HT e UT¥e dode®dl HTATHT ¥ (Range) ATl & AT &g § |

ATAHT & HET HET F=a] @ TITGEEAT qTed GI0E qeaawmdl TeAT

Y& aaes (%) HEHTH e g AR e GEEZREEI
EERLES RIU-¥V] | RR-RO.% ¥ 9- 9% ¥ —9¥.5 93.9@ —3%.4
%e A 99.4-30.% | 1.3-99%2 | 0.4 —RVY 1R = %1 V-34.9

%S @Al 9.3-9%.9 9.3-%3 L 4- 959 19 -4.5 321= 1.3
EEIC] L399 | L3 | 9.8= 1119 9] ~qL.¥ 4.9- 93,9

T SATSET SHAT AfAel 7 AT AT AT Foall @ TAT96e® AN T T2 | TIeH
PHETE 2T SATIA s | AT STEHTE, TE, &1 gal ¥ ARl a1 T &q8] 39aed
A | TR AT T ATGIH gl /A ARAae AT 27, |

TET SIS STfEHT daT<t

(%) TS FE @I A BHIE: TRATE FATEUH FeAT TaTHEE] O (R TR
HIT AT GATSH U | BIEY gal 9l T TaTd ZTATHT TN & ATl e Jidqehe
FET IF ST, | FHEAA @Terehl (T [T TANT AT ATMEET ATERW (chitin) TE1 &7 FTH

45



AT TEACRATHT Ifqsed d87 I&E | 9Tich JIdel ®GAT YANT &4 T8, 91 7 g1 aid
T & AT G |

(@) FoaT JRTIEEHT Tedl a7 (AfauesT Hfeusr, TSI d@rT TeTdeE garg" AU haliy
AT T TE5, & aTeldl, HATH feg, HIET, I Scama |

(1) o ¥ Fordr HAAT F=Ar IRISHT AATMH] AAT A § gATd AT AATSA AT HTHAT
TH FHFST TES |

(o) % ATEIATS ITHMAT IHET GE@TeR ATHAT GESH - [y HIGMET aTed, | g9, Hiel
F TFEE HAUH A9 | IS qgATs AU FATIR, IHTHT @R, STHAT FHTL
AT TTT JATSH 94 | A1k OTHAT GHTSaT HAT [T el 3@ fad gard 9eR g
(Ferar =) AT FepwHT A7 gHETEEATE [HRIEH 9199 |k, |

(Z) T FRT TRTHT T Feel @ GeTdaedrs (a7 e 7t ( for ) |7 f&w {2 sqrs
955 |

e 9. w1 AT 9@TeRT aTeqar [Aeebedr ferg 2. FBTT AT q@#Fe Frar g

TET FAEE foER T O FEE
FT=] FEHTEAT  trypsin inhibitor SUHT AT TqATE AT AT FATST FART T 8o | TGl
HTSTH! g1 HH & | trypsin inhibitor e T 9T HATE A T4 | ffqUsT F=an qardes

o FATE 998 | %= TRTHE THE AATTUHT FH AT (pellet)FT TOAYET THETAT g3
T, F T WaT TET g7 AT FHAAT BRI AT HAAT [eA(US |

THTER 9aTY (fiber) STEAT AT Gal Q0 3f@ QY IeTd A YANT THUES; | TEl BISaT AUH
YR F@E FH T gAT IATHT FH AEATHT TN THIEE; |

4%



ferg 3 wemTa g2+ qardr ferg . @==ar yared fg@re faa=e v f3r fey
afg

s fhfm

et T I T4 (Moist and Dry Pellet)

Tole ATERT AT 3% [FAHPT &7, AT T 9T5F | 39 [HIAHHT AR AT [FITeT U
TUEE g, | ANFAl TASHT SAATHP! AT Y, 3@ 3 GIAT T+ &g 7 9Tk Tl e 93
giqeTd gwg | ATHEr Toie ATERT Aot ISR T 958 94 95k Joid USRI T&T HISTeh!
oA 0 fe. & 3fE 3y fo. 4 79 TETIEs | OF Tee AR R0 fETEH yanT e
Alchrg TR AT Toae ATerRT €0 fam fiay g Torere ds | el Jord ATERT 975k Teie
ABRTART 961 @Nadl 873 | g TATEH! ATA ATl Joid AERTHT 20 Faerd g5 97 T
YIe STETRTHT @ TTqTT FwaT FH g e | ATETIIHT ATl T GTTHIT UM ATETHT ATl Jeia
HTERT AT v 858 7 A1 Uedd THIHT d¥ 9F Joid IMT fgeaiy §58 ¥ e oo |
TEIETIES G AT @iad | AHFHRY 13 AT AN AT ST FANT cafed Aaetiees
2fges | sifaer Joe qTERT ETae GATSH Afheg A W Joid ATERT ETad garsadl ard
EETAd HGT (auto feeder) TIRT T fad Albws; |

€0



R AT JATSH afawT
fafeerer gfererder difedaeh ST 99 9 fe SFFaTaE! FaET TRTGE AT TAR T FET
FATSA TS, (ATfeAepT 7. 9) |

drferept o, fafaeT AEST TAT AT TS AIGHN AERT TATSAH! AT =A(ed ATRAT
ATHTITES (BT TANTAT ATTRT ATHTTH)

RIER TR AT (¥4%) | ATS®I &A1 (¥0%) | @I ATl AT (34%)
fRT "rar 410 20 RO
TaF HEHTH ELS 3 3Y
TEE R 14 qo R
HTRT al - q0 R
arfeepr famr = & R
frerfa K 1 1
v X q q

TR AT 99 FTATT - -
SIEER) R4 - -
FET FUeT YT wiq .. = =

Gl
Ig T 94 = —
fertaa & 0.5 - -
R STEAT 100 (I 900 q00
JTHTATETEF)

AT T Fof ool TaTdEw, (et 7 faee fremea @ gt afe 73 arr ey T
TS 958 | THRT HEATS #TH Hikdadis Toie HIFGTAT €T ATMeUHR sl ATARE! T
AT [HepTer], Tew | HigTaTe [Abd! TS UTHHAT TH Gh1S AUET HUSRY TH U8 |

o ; ~ Nt g TR

o

ferg . a1 FATed Ydd T FwEEe HTT fera & et armETe g @ Jfr

<9



fara <. == gerd ¥ YT @A e AT

fa 90. HUSRY TRUHT TART FTAT

fafq= |5 (THR) *T TEErSeH 9ia fF .. WWH@TWW&WWW&
¥ TEATE U g AT Gifed qfqera et &), 5.(@) 7 5.(TT) AT 55Ul @ |
AR 5. (F) Waﬁmwﬁaﬁraﬁwzﬁﬁgﬁwﬁ

Fear qard gfqerd | drad yifed gieerd | & 9ifed giqera
feRaT ATar 10 ¥3.90 2954
TP AT 34 3L9R 9R.%¥
TR ehl faar 94 9% 9.5
STHAT qo00 IR
TN ATHT 9T FHTUT
I3 7Y Y 0.4 493
P HTGT YIirer 9fq febam. g Q9. ¥ ¥ 34
9% I A
GG L
R R
faartas g 0]
ERaall 900 (99 FTATAT ATeH) ¥Y 9%
ATAHT &, (@), AT T T ATSHN ANT FHoaT qaTdeh! A= T Jifed gfqerd

gfaera AT Hifed gfqera g qited wiqera

[T wmar 30 ¥3.90 93.99
qIHT qTATH EES 3R qR.5%
e R E 9%.00 3.0¥
AT g 90 ¢ 3 9.¥3




ifeepr fraT < N.%5 9.9

Ferarfor 1

et 1

Fel THEAT qoo 39.93 |

AR © (). G ATEGIRT ATHT o] GITdHRT ITAS0 T G Jiaera

FaT 9IS qiqeTd | H9a died gfqera il e e
fRTT "TeT 30 ¥3.80 c.9Y
bl HEHTH EES 3%.9R qR.%¥
e B 92.00 TR
P K Y5 9.9
GULCIRLGI % ES S R.55
et a= (harvar Std.) 1
fe?e (Harvar Std.) 1
T TET qoo R5.%9

FIA AET AT At
mmm%ﬁmﬁrmwwhﬂﬁaﬂﬁ%mmﬂ@(mau particles)
HTERTATS FHFad I | W"ﬁ@'ﬁ H (Free swimming fry) ¥
Wmmmmﬁm&mwmwwﬁfwwwwml
JEE TATSUERT el aHATATS HFad 7. q, Frad 4. 3, HEA 7. 3 T Head 7. ¥ T fqta=
ATETeEHT aNTE Ty | T9dTs 94T, 9T, 397 7w FRfETET FET AERT 9T AR
smqﬁmmmwwﬁmwﬁwmm AT 3 A T AT g
GATST W TG | 9 e TAE AET 0.3%-0.4, 7. T 3 T AE A
0.4-0.5%0 fg fy 3 & %1 4gw 0.5%¥0.-3 3¢ fy fu. 7 ¥&r = arew 9.¥q M. f. 3fg
3w Fq.ammﬁrﬁl

TATTRT 2. =TerTer TTH qree

%, F | D] ATAH A5 (ATSHA) | TRE 79
9 0450 0.93%
R 0. %Y 0.3%0
3 0,400 0.3%0
% 0.£00 0.3%0
g 0,90 0.%Y0
g 0.500 0433
9 q.000 0455
= 9.¥00 0. Y
2 q.%00 0.5%0
q0 %.000 0.243 HHH T

%3

i TS (fingerlings)




qd  FoAT G TEEEATS 50 ATShIAH! (el STl (Steel shive) AT =TelR HRTHT AR
FATSH FTHIES TAR T4 T | ATERUaar Hiae®HT 37 AIEsiehl e et q9ar o gar
TEAT ATERT TATST HISATS ATETT &5 | ST TATIAT ¥ WU WISHIAE! FATA-Tae T AT
9T T 9%, T HIEIH H@ e (Mouth Gap) ¥ g ATERET TUF T5 TATHT ATAATER ATes
e @ ATAR TETIS Ao I |

AR i JER |46, 3 T 9T

AT TEH ATSSTATS AT LT (HeaT ATSSTHT ST @IS T4, | HRT (AT (HehebT aie
Tﬁ%ﬁﬁW(Freeswimmingfw)@?ﬁwaﬁﬁ?wmWWWW
Afer TS ATERTHN GATST AT a9 Tg | 9T fad ufg qEATens aenr @ e S
IR BT BT B [GHaH U A AR fa7qr qo g R 9e 957 faq 98e | I g
qfeg TESHI |Tesl 3T (0,04 ITH) 1% 9 21@ 90 Giderd &# ATERT Iois HUeMHT [aIes |
TSHTT TTES 9raT WITehT SRS ATERT faet et 7 qed Hie &9 "werss a4id 35 95
HUTHT ¥ 3@ & TIF GE faeAepr v drerepr 3 GfeTdeRt aver ¥ UTH ATESTR! AT
ATERT fa7 T4 & | I ufeg gt ATa (Juvenile fish) AT L TTH STw=T |G AUl TSR
eI rerer 3 3f@ ¥ gfderd Tv9 AewT & T g | ATERT @IUT AATTHT HIGT Hi
qEHN T T B 14~ 4 AT ghg = T9Re T AEl L ITH AT /I qidts 3 giaerd
Jifed AUH ARRT GATITILE |

AT Q0. TS AIGIATE ATERT GATSH AR TF (norms)

. 9 | ATGIRl AES | AERT fod WA | FE Wied | A amm | amer e ety
(3.) (9T STefep! (%) fo (ge® )
HTATTHT) (%)
1 0-0.093 HAUSTH el ANTATS TATSUHI F¥aed a1 | -3 fa+
3 0-09g %Y-5 ¥ 0—Y¥Y 40 3 sl
3 0.95-9.4 4.%-9 ¥O—Y¥Y 3 3-c B«
¥ 9.4-4.9 ¥-4.R ¥O—Y¥Y 4-% c-qR  gwr
4R 3.3-¥9 Yo 1 3-9  HfeAT
O R-%R 3 M 3-¥ 9 -qq  Hewr
8 | ¥R-R40 3 M 3-3 19-93  #fer
- 4000-3000 | R 3y 3 "7 3" 99 I
e ATeTETE M e af

3T AIGIATE 3TAT WA &1l (48w | &1 ATS a1 Tl aeiae gee fae 9 e &l |l
HTgEeEel @A 0T Fedhl gig [T aRTaY g7 | TEaHT AT (a0 FHE EGAT AU AT
7 U GHUHT Wk TRUH HIGET digay Fh-FiF g | Arararg a1 3rd ATArdT s
T4E | AT FH U ATGT AT AT g G | HISIH dig A T g | ArgHIeran
Fewamerar e T €3 | ST 87 WU GY 0 Gl g g4, JeATE AN 6l A

QY




E7 | AT ghg A= 2¥k Y faFaT T 9S8 | ATST a@h! ATITTHT T 9T Fery fod 96w |

HETLT HUGTUT T
AATATE ITHTE ek T T IGg | THET WTh AMHT ATETRTHT U =A1g F foa s
faerepr @i fer fafea sareear e faq s&=ar 3 |

. IAT AR T HIST FHI, E@l, AT e, T eTaRER gI9as | ANGdl 313 AT 3T
YUY &7 I f5d g1 97 ¥ U g7 | I ST GATUAT AFHT STUHT aflatoxoin o
IIIEHT FHAS T4 AT, 29T (hepatoma) ARES |

. S[E AT I HH GRTAT TET ATk T AR FHISTHT HTEH! FedTh A ACAILE, | a7
9 wify 7 TR a7 fa=r verR THgeH | 8 fafawar A afed gara g |

3. 3T & FAfaHT TR ARUF & |9 AR e G d6d aEed 96 | A9 Afedr Wt
T AT HUSR TR AET g4 |

&)

¥ STATATS GAPT JTET (8 I T TUSR I g3 | SR HISh AT Y, fg. F. aqw=ar
AT &9 €37 | I ATIHH I fdfae dfRgaT (Lipid Oxidation) T T forema
EX WTvg | AT 3T HIgells GaTs™ gad | daiieTess fafugel HIgrHT Wi &8 T,
FTAT UTeE, T Th AAdT TNISES |

Y. 3T TEHT ART (AR g FAmAT T9R e gad, faaret far anR e faue sraen
Zg | faar 7 T e g7 A7 AiSrer S dfadia ors @ife T 99E | 9 e
HUHT AT (BT @R T Hfed g7 |

%. TMT GUSRYT 79 SISHT HAT ATad STad T & gaw | JATHT HATH [G@1 TEHT AT 2
Fed I AN |

fera 9%, &TH7 719 F=9T YRT9E® HUSRUT TIhl

BT



ZTSE ATGMT AFA T T ILHET qAT VHATHERT IUT

AT TAATRT* | HEeg gErE Rk

e TaesaT T3 AIGHT THFRIHF A7 LS | I3 AT T To JUITed HURT &aT,

ATHT AT FETe AT T aTdra?or Sre faua T | Tl R T /AT, AT

(stress) T &S, | Fere@®y (Grqw GeThT GTATAT AT TR GH R oo GAEAT 787 |

T1IE GATAT J&AT FHH qUAT FHF a7 AATAA SAT AFTHT FelH I &7 T4, | FIFeee

&1 BT AEHEre =4 ¥ a73e AT IAAare ATdehdd AT feavepl AT I8 HIGMHT A

I T GTSAET TIT AFITHH ITAERAN ATAYTF GIaides AH Te] A ATaTF &7 |

T ATGTHT ATATT AL

o I WGl FHEATE AW FWSA | GERUGAT TEA Gr@oE Alfed HeEraar dhiad
ATSTE® THiAd TUH &1 qlFs |

o HIGH FHIN FEAER, JTAHT F¥h 3@ ITeag ¥ AIgl RIId g3 JvaA |

o N WIGIEES! ATEW T T HATHT FHI &3 AT |

o W1 HIGIHT qMENYE a1ae, ATHR, THR T WEY SATHT T@eg gl qw=r (9~ = |
TET IRRET AT G, TEETHT SIHT JATIAT a1@, T Ferd T, ITERHT Eoehl 2TaT a1
HISe® 3 Haeg, A@Es i ddg T97 Aglel FR Aqddd g1 998, |

2132 AIGMAT A I HHTHF (infectious) T AMHTHF (non-infectious) T 35 fepfamepr
5 |

1. WHHE IWEE fafq fFEfaHdr ardE IeAE AEmES  (pathogenic organism) ST
AT AT (bacteria), ATETE (virus), T¥SIET (parasite) d9T Ej‘ﬁ (fungus) @T1d I TEG |

R AEHHE IEeE (AT (I qHF FRF e Ted ATATavug 497 GTuF Teahl AGAATEH
T FIMETT BRI TS |

9. HHE TEE

Zrse wrg fasrasr fafeer =Rues 9% ©d, 7T, @EET 997 2T A9 GRS I
AR G | T3¢ ATGHT ATHRNIEE g TNE® J9 JFR B

*ITITF, HeT AT FRT9TTEl, T

%%



9.9 SUE A g T (Bacterial Disease)

FafaTe® uE wrefra g7 ¥ fafqewdrs s1a8 290 97 (microscope) ATE AT &7 A3, |
THFT ATes FTERITAAT 0.3 M@ 2.0 HIZhAER (Micro m.) ¥ ATHR fafa=T fefaaar g |
ATHATEE TS ATFR (rod-shaped or bacilli), TEATHR (spherical or cocci) TAT AfFATHT
ATFRET (ATTET B TATHR TAHET AT G901 G | el faud qifeafqesar e aradmm
TIfeTUerT 2T9¢ HTSTe®Sl Hedsleh &0 § qArausd grad ¥ ATRRaesdd Thiad &
THRGA | 219 ATgrHl AT faww gfefeafaes fafag saeamam g &7 @wg | &7 28e
ATl ATERTHT T AEATHT Q19 dcd AHUHT, Gl R [auar, qRsiidere arse
AHRIT TUAT, IRTHT A@qdeh ARMHT SATE HRUEE 213 HIGIH AT ENHERE &4 Taaa |
M ATE® ATGIHT &7 99 aMfedt a1 BT S THT 99 gA, ged T Yo T eI dig
T gaEgH | FA@Ew @ HIglel SRRl 3T Jafad, 913 g7 ¥ Tael Z6-H a1 arar
FATHATTHT ARATH a7 daard ATIT T4, | I3 ATGH ATEATAE B (e T ThR
o

L1

1.9.9 FEAHATEE (Furunculosis)

qr I Qfl‘:ﬁﬂ'l'ﬂ JreAHT T (Aeromonas
salmonicida) SATFATH GHAMETE &5 | TH
ANE® g ¥ TEIE®A] Jqaddr Ifad
RS | O THA qg4 TTAT IRHT RIFEEH
Y TR "Tgew @d gdg, (e ) 1 A
ATUF BIFEEAT FAE T A& R
IRUH 775 | a9 fEfawer dew v JEr us

S r— £ -

a7 afvae GI3cHT ICEBUECE N l[Qr! f=r 9. W@W(Fummculosis}
AT ITSCHT &1 A&V ARl W1 36T U6, | TTETE AR T

9.9.3 HIAHANS TAT (Columnaris disease)

Qﬁﬁmﬁw a'?l?i":‘rﬁ? (Flexibacter columnaris syn Cytophaga columnaris) SATaICATERI
TRAVEE EHIATSrE [ A I3 TIEAT AT I |1, | T899 G@<AT qieust I3 ATard!
T FGl HUHT TIT THThl ATThH Tl TRIATTHT T IRl GHATHE I F9EAT 6+, |
79 TRTHT ST AALITHT AT AISTHT IR, STIHT T TESTH T AETHT @27, Tl T Zeh
IeTE® / JedTE® aigd q9es | AT GhAU dGe TCAT AT IeEwd HIiay adm=r afa"
aTess, 7 faey quiaaT el STeeedT aRua gvg AT I OISRl gdl IHd fEd AH |
(Fert )

L9



fera 3. #IqHIST ITEE GHIHT 2r3e

9.9.3 suHR@w fe TAT (Bacterial gill disease)

AT (Myxobacterial) TaRRATEEST FHHATATE GETT 2rgeeh! FIAT AT I AN |
T T I3 ARl Ucd 97 WUHT, ehdcadch ATERTH! FHT SUHT a7 qTTeh] Uy
fafueT dawae® 99 INTH FRE I &4 | T9 A1 Gh19d 2r3e ATS] & gragr 7 Graeiehl
qithrey | TEEH GHAT FH dGe TUCHT AT BTTAH0 (gill lamella) TMe® aTaell § TH
ATTEHT 25, ¥ e fereddl 92T (YoIoH) el ATATHT 579 g9 9188, | THT ATgese aTrdid
T U2T WG | A GHAUH! EATTHT JIAR ARICHT AT TATIICATIHT qqfaer §
g HATEA 5 |

9.9.¥ SATF AR Fiegdaey T (Bacterial coldwater disease)
m GIEEAIR (Flexibacter
phychrophilus syn Cytophaga psychrophila)
ATHATH AHRATATE T3 ATGHAT AT AT
g | A1 I qFAAT I Gr@dd qHIR
qIRA 9REY ¥ 3@ o feit afeiie wuat
AT g9 g9RE | SRIAT ATSTE aed
9WaT (dorsal fin) T Iiegeaal ARTHT AT AT Eeehl fer 3. TR Fegarey fefsrsare
BT T UTS g7 oG | AHRAT ggF WiEr  APA7 AFE THCH T T M 913
AT TR (=37 dhebl ARTHT el OTS g A9 T=aXhl Tal 2fhvg T FAeT Foo
qEeT I IR g (FrT 3) |

9.9.4 SAETS AT TAT (Bacterial kidney disease)

T I TATATHRTH  ATHIAIH  (Renibacterium salmonenarum) SATERIATH R AETE
ERCEE ITfeTTeR! Y9 qr@re! YTaHT HISIHT FUEw (siltation/sediments) faforaar ar IFm
ATgTewars FEHAT A@ Tiausr s feErger qu 2fe Jiegss Argresar a9 Ik
FEATAAT 787, | GhiAT ATl Fersil (liver) T9T RATAT (spleen) TET 22T & aT¥ fa

%5



qFe® GBS | AT I ATHRAT AISTH aTed TERAT FH ATETA Gfcrgi | ¥Ra afedd
FNTEEHT T TATH] AL S | aY GHA AcAfdd HUAT GG (pectoral fin) & FAEE T
STERHAT AATIAT T&T Afehess; | Blecteplel w97 @30, BEl g4, AM@le® -, T Fed, TRRHAT
T (skin blisters) ¥ Ewehl BT AT el gHHI ATH HAGR AT IATTAT & T, | IT TTeh]
THA AT Feare GRIAT T IR0 Agrare @ /g aiad a9 991w |

1.9.% TEi® I ASA U (Entric red mouth disease)

I IRT IRFATTAT b2l (Yersinia ruckeri) STHRRATHT GHATEE &7 | T9 IATeATs TRIAHITEE
(yersiniosis)ﬁﬂ?@ﬁlmmwmWWWW\T{%W
W,mewwmmﬁmwmmaﬁﬁmmﬁ(wmm
ruckeri) FATHRRATATE TG HHAT 7 T9EG | I ATSIEEH T FA g1 A9 7@, FAe,
XA, FAIT TIT TEEEH! T AR v 19T Ifeq T9es, | AIaTd! doal, qTgarsd
T (pyloric caeca) 7 THAT AIGULTE®HT FHA JAGAT &4 &8s, | IWIT ATGIH AT@T T9T
fora Gfa Faae | ATEN, =R A1 A7 AT Gl FhR{A (G a7 GTHIel ATeqHee aT TR
TR g IR, | AT STl a1 39T GEGHT Ut HIgeware qi a7 IR e HTegar
hiee TR |

9.9.9 ¥ Wg fa=g™ (Trout fry syndrome)

qr T qr?ffraafaaﬁw AEHNEAT  (Flavobacterium psychrophilum) STaATHT FHAETE
T5 | 799 UrEdrel gl argRd 9o fg. §. 9T W 9us qRfeafaar wmgrer amnt der
FITHIT AT [T TUAT Ih SATV[ETE a3 FH 1A &7 TR | T IWAre FhiAd
AT ATSTHT ATed STRITHT AT, ATERT Ui e (anorexia), 3@l Efr—rl_;f (exophthalmia),
HUTOAT, TESTH SIRTHT °Tg, U2 41 fRaT G- a1 efoil ©&T &9 G99 | a7 T [T
FITIA, T AT AT @ AR AT AT AN a9 G | 919 TMHT Goare g a7
T I R |

9.9.5 ®WEHFHA AT (Streptococcal disease)

T I HLIRHE  (Streptococcus  species)
AT AR FHHTETE T | T8 GG THT A
T F¢l JUHT, HISTRT AER J9R ITCHT a7
@l Il giHer T HIahl HUTh (silt) AU
aRFETAET T IRTET FEATEAT @ | GhRA
HIGTH! AEA IRRAT FEGAT, Ai@es  qiad,
@W(WY)IWWwW P N S —
%?FTHWHWWWW Sl P

g%



9.9.¢ ATEdIaE (Ata| (Mycobacteriosis)

I1 I/ ATSSTHT Mycobacterium SITEATH HATAE &7 TS, | I3 AR T8 REEEHAT
ARG FH AT, TETAT HISTHT TAcd a6 JUAT TAT ATSTR! ATERTET GE o AIar
HOHT T IR TEITAAT 767, | FR1AT @A ATRAT qHNE dqad a9 AGHYG g7, | I
HTET oA Tl gvs STvg, | ATl AT@T I, TERHT Feedl q9T TEel o8 el ¥ IRIRaT
(pigmentation) T &9 AT ALTOTRT AT ATed TERHT el AdrdaT, FadT e sreq qrer
(Kidny),&zﬁ@f?m?ﬂ'ﬁww@ﬁﬁ?ﬁmﬁéﬁgﬁml

1.9.90 FISHE™E &HAUT (Pseudomonas infection)

AT I RESHAE FRE (Pseudomonas fluorescens) TR FHATEE B | T3 HIG
AT TAT SCATEART AATTHT Fel fa0H afewafaes T&q Tar qooraeh ATERTEH FH TAT 791
QTR TR (AR SEMMTE Sae a7 Tolidesare qiq a1 36 dr3e ATgAl drd 946, |
AT ITRT FHAV AT WGl §f, ATed IR, FIT T9T ATHHAT T |

1.9.99 WA aftafafimn (Aeromonad septicaemia)

I1 I WHATE THEH ATaRATeE &I Aeromonas hydrophila, A. cavia AT A. sobria
FHAVEIE &g | THA TEAT ATGUHT T3 HIGATS el HAHR TR TAT, HIGIh T@T@raHl
HrAITAT AITHT, ATHIRT U (a9 TUHT a7 AT TRSAATR ATHAUETE FhiAd TOAT T
IATHT HATEAT 763, | TG IETE A TRIA TUAT TRTHT Fel ALNEE T Il T
U1 @feT g, JEeT 7 Y=g f@gs WM, 92 %o, Wierdl U2 o o |ie, qergi e
AAUHT FFEATHT G TF, | "l (AT e Traraer sfader arg giae uft g |
WM Iftarfataar Irare htad aree o w91 IEEuEr B )

9.9 T@ET FfE TN (Fin rot) |
A1 I QITHTATE, LA™ 91 fafgdl FHe Awide TR aEsEs ahaude g5 |
HTSTE! fE9T STFAT g9 AT, WISTH 9@l ¥ [eaRiaY =Ie qed AT J4T AIgarg aadied

o)



PRI S ¥ TR e TS SRR A Tl GEeT f@euy S a7 | AT I AR AT
TEEThT B3 [l AITAT JATIAT 3aws ¥ AV g TUHAT TET a7 [o3KehT ST |
FH9T fage g (For &) | /ey UfaUeT GrEeihT FhHE AT G497 TR0 ATEEE AR 4T AT
ST HIGTHT A+ (@al hied qemET &5 |

ferd & BT 22 q91 ZoRieare GHHd 2r3e

HraUEER HHAUVT YA T ITAEE
SATEEE FHAT FA T4 ([F JTUEE ATATIT Fichreg; -

IIe A TAUH TS TR T Eeg T AE AE] F AEEEAE g IR
AHATHH JIH ITAT 2T |

SATE®H THAEATS HH T IATE 9@l q97 sAT=ea] qUH [afq= drese arge
HIGTH TS HH T 958, | AIGIdTs Thdrd Taadrs a1 Taae, ATgl d™bR T4
T, ALH ATS] Gr@ddre qend aelgd qdT I8d GMaeAT STHT HUHl G2 TTHT &1 q9r
AT FERIGAT AT o 7ee |

Hrgrens faarfae ¥ faeeer afecer Tafdd, T 2T TAte | ATaegeRdn da G
75 |

AT g T YTHThT ATHHATE T gal (9d Yr@eiehl UHIeg HIgier af. U=, aT
T AT gARTETe faEhiad T 9ws; |

yfafas FEdnT ATavaE WA AEd! G AAAATT AT [ah (HaEraH T8 T 99 |

9.} ISt gX TWEE (Parasitic diseases)

TSTAIE® ATRAT TFIU ATAYAFATH AN HIGHNS 9 TS | ITSCH (aide AT
&S qRsialeed] GhAuaEre [ THERE! I a0 6 | 23 ATGAT Teiardre g
IAE® T JHNH 8l S |




1.9 NEWHA FHE FATAHR LA AAE gH T

AT ISATET Tk T gr9 | T THE AT ST &I SEHIEHAT (Trichodina), FITEAT
(Costia), STRTEIAT (Epistylis), STFIATAARTT TedRIAq (Ichthyophthirius multifiliis) T
FrrS=eT (Chilodonella) HEATAT AT HTAI, IR TIT TUTE®H], gaallidal (Hexamita)
aqr wHRNTETT (Coccidian) TRSIAT ATHTAT ¥ fHaiE@d ARGTAH (Myxobolus cerebralis)
USTEl HTEHT STIhIl AYH BT 9T HEEUSHT digwsd ¥ U9 dEEars @er gertad
TATISHA |

9.2.9.9 drRife @ (Trichodiniases):

TR (Trichodina) (T 9) TRSITETT THAVETE HIGFT LTRITSHITET IRT &7 | AT Tt
TATRR qTET STl QN g7 T Flecieblel AaTe Aaedrd Ual ATHRH 9 e Fihwg, |
13T UIATHT TS Gr@eesar Hel fauq qikieafqes ST AT ovca adl STUHT q49T qTerer

meﬁﬂmwmlﬁﬁmamyﬁuﬁﬁw
Zobl T THTE® a5 | SR drerdT &, 9TERaTe aer

Ferecit gaTd ¥ ¥ FRTAE ARTHT AATIAT ([TAHT AfET
foepre®) 3f@q 9 TTHT GHE AT B | THIAT HTSTH
FTATART T FGT T AGHT EE ATl § ATGTeTg v
fom FfeaTe g7 | catas FhiAT AET T STRUR ATERAT
FTATe rFITeAT TSIEl 22rsd @Ivs | Jade® dA9ATY
TS (RIS, |19 GR1AT /TS AR TIRHNT e IS
HAEITHT B9 TS, |

9.2.9.% fueaEfenfa® (Epistyliasis):

SRR (Epistylis) TTSAT (T &) &1 ShAETe AT
SroeeTsiaaTad I g5 | AT TRSET FY ATHRAT Frae T
T HUATHT RIGHT BRI Hedol AT IRIR, q@eT, HAaT
SATIGHT AU Bl | T AT FIAIAEwH T FaET 7
T WMEE aTdedl § 9979 [ a7 HoATs quet v, A
g & 9% AERT 9T q&=] &g | I3 AEUH 39
GG AT Tcd del HUAT T9T TRl TR faefioes
HAXTHT TH IRTH] o FHTEAT T8, |

for7 & gfyzersfass (Epistylis)
gestIEr

9
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9.3.9.3 FfEEaE@ (Costiasis)

FITETAT AHMaH (Costia necatrix) TTATATRI FHHATATS
ATGMAT FHIELITET IR &g | AT 9RSIAT ATl AR
(pear shape) &1 g5 (Fera =) | T AT sRRATE el
Fereett qaTd feepy, SR TAa IITHT ITATIAT 97 FTHIAEE R
T Gl g9 THRS, | FCl hiAd ATSIH ATRRT qfq Ae=r
g% ¥ WISl 9% @S | GrERiel 9|l AcAldE did
(Acidic) T9T T ATGTHN ITEIF ATl ATATTHT ATETRT
FH [GUAT 79 ITH AT TS, |

9..9.¥ faxfers T/ (Whirling disease) ferT <. @ifear (Costia) TRATET

fresiraTe® ARETAT (Myxobolus cerebralis) ‘Tﬁﬁ'@ﬁ'aﬁ GHHETE AP [T bl HEITS
FRT 7% faferg T g7 | A9 ST faSEE (W) TRIAT To9T T HTEreT T GHiad
qIATETE 9i ATSIHT SREEHT 94 9968, | FAT ATSIH W1 F6l, (=87 [qeel 9rT argl
fexi g¢ =g (e Qo) T ATETT gig ga |

frT?f q0. 1%7?7%7? 79T (Whirling disease) &7e 3735&/3 qTET

9.2.9.4 gframmatafvgf@® (Ichthyophthiriasis) 3%am &t Fet ﬂ"T
EESRIEIRITO] Hed I hieTd (Ichthyophthirius '
muliifiliis) ITSaTRr (T 99) FHEHTSATE  HISTAT
ghamaiauiag I @G | GEHT g6 aeeEdT
WG AMEUAT FIT Il qTIRH Fehl  ATITHT
Jq IHI GHTEAT B | I AR IR, T
AT FHUAEEAT G&H AT 91T afgvg | Fhiad
HRTHT AT g T ATel &4l fesgd T |
INR TGRS, ¥ UTHIHET IREUR ATHAT ATETE IZSIET
garsd @reagH |

faT 9. sferrarafafeaa qciftpforg

(Ichthyophthirius multifiliis)

93



9.2.9.¢ fee@iAfefa® (Chilodonelliasis)
ST (Chilodonella) T¥siAT®! (Ford 93) FHATETE FASMAIAUEE I &7 | AR
ATIEHE! HATTF A T rde A Geavlh &l & I8 Iare ThiAd g7 qaas | T
AT SERATe foeetl 9219 geafas o § A foqar a@faar quar sfawg | @@y =
e qar g fedfar ATEAT R TN T |

2 - M.

fer7 9. faersi=er (Chilodonella)

9.3.9.9 HfFEieg@E®@ T (Coccidiosis disease)

7 I TH BT WAEEE & AT aﬁ (Eimeria turttae), THTAT HTRIAT (Eimeria carpelli),
THATHET o=T YT (Eimeria spp.), Tifear waer (Goussia carpelli), Mg gagtyafautas
(Goussia subepitheliasis), TTEATHET T T (Goussia spp.), giafe (Epieimeria spp), FTaeATEdIRT
&1 GS11q (Crytallospora spp.), BIATILIRT F gt Callyptospora spp.) e THAETE gl
THG | A9 IRH GHRA FUAT T AR AR Ofaraferae ST far 9F dees gee
g (97 93) | Fea®T THRIAT r9e AIS] T, FHWR T FEl g8 A=THT FAT @ EATS 4 |
TEAT T AT 9N qTgay F0 F Toell Il 52 ST ¥ AT Zeabl 349 (&7 A9 Goedl qrefe
e Hegrare arfe? ek (B Q%) |

ferT 93 FfrafSaIfass ITH FXF TA AI918% (spores) T4T AHAT 2rae

Y



fa7 9%, FFieTfad IEE GHHET 213
9.3.9.c FFATHSTET (Hexamitaisis)
ZFATTHET Z'cﬁ (Hexamita truttae), ZAATHET AR (Hexamira salmonis) a1 FAATAATR A7 JATITR
THAATE HGTHT FHAHGE T 273, | A7 Geoial Wl ATTHT TErg | 9 IETare Aohiad wray
& g 9T JrEE GaHT qRed A I ISR AT Tedl WA Hd SeT 9 |
FEciTEl GHIHT ATSTE® THTHT IHE! HaETH T 6T A, |

.3.R @ @E (Trematode) THE FATTA®T TLSHdIgEaTE &H TR

fofiere 9HE TAH SHTSANTSE (Dactylogyrus) TTSAT HEITAT HIGIH HIATTHT Tevgd a0
HFH AG AUHT GIAT T TALEEAT FHA AfEea | MEASRIGAH (Gyrodactylus) AT AT
BT TN TEETERAT Terge a¥ THHT qG3 TUHT HTTHT G0 Hfawsr | ATEhHeAF (Eyefluke) TEoTATEH
THH AGFH AT@TH T (lence) HT &9 THS, |

R.R.9 SHEANEEE (Dactylogyrosis) TaT ﬂﬁﬂ@ﬂ?@ﬂﬁﬁ'ﬂ (Gyrodactylosns)
Dactylogyrus ~ G¥SITATeT HHUTETE ;
AW SqERanTeEE (I Q) ddr
Gyrodactylus TTSTETERT (o 9%) FHATETS :
gfaeraracas afthHT HHT qUHT T ATHTATS £
YEWTHT  FHT FGUAT AT IEEH g9
GATEAT ey | A1 GRSidrere Shied e
wre gt fewfar aTEAT wER wew L
fEgaaA a1 Il TINERHAT aE3H | AT
TRTAT FTHITHT T FIT T AR WS
FET FTSEEHT aTddl § varg feaAwr wwfayr
TG |

oY



QAR W (Eyefluke): T IRT Diplostomum spataceum TTSATH HHTTATE TS |
IR AT qUiEAT a1 AT ®OET fdl g GRS | SRi9a ATEIEl ATE@TAT FAAT 2fas, |
ASFAFH FAeeE AR HH (STETFET) TERHT GI9T T AFH] FAHT e T&Irar
qig TEGA | T GTSAETHT ATAT ST AT GTHIH ATAHATE ATSTH! R AT BT FA9qT
TS | YOSl SATE%E WeTaeahearaT fadiga W ATehl Ar@rel A (lence) AT f@EsA |
FerEEET HIGTHT A9 v | T TR ST G | 7 HIST THAUHT 94 T arrm

TrRTeE T fdiee ag SaaTadt qeidEEde g4 TR THAWEH IJTHEE

o Jrpifemn, sfuerstas, Fifewar, AeEqe, SREARTE, TMAEREATdE g1 ITH
AFATHE AT AISTH IR Tcd FAH T TR ATSATS -3 Taerd T I (3
3@ 3 99 A9 9fq Qo0 UHF ud ) 30 3@ fo FFvg €l IUER Wuls Afas arfdue
T UTEEHT TE TR | AT AR TRUEN AT IR HIAAT 3-3 F@T IR A

o 132 UTEUH WA Gr@IEl G ATSA [HFE ATTHHI FATHT 0.0 FANA & ZZA AR
faeT (0.09 TTH FAAHT fgept 9fd 900 TH UA 9N A4T q UTH 9iq qo faer o S[Ew
FRTHT AT FISTHT AT TG a7 968 | T8 AAa%h Tl THAd! TAHT el FHIF AT
a1 g feqwr 33 vew 9w v stad g | A9 (e IuERa J qegqH 9y
TTEETET AT FT AETE, ASTe T FATS WIA T AR Ted AfET T AAH ETebT
#q =fevg afe 7 afEg | TR1gT 799 TEiET O 99 @wg 7 96T @ ITHiw
ar@daT A 4-30 fo. fu. v gqiq qw-30 el amw gfq faey wRiET (formalin)
TART T AiFs, |
FE  EETH FIUT T 99 U@ UMl 99 @y 7 9 e 3tEd g | a9
QATETETE AT HHR AT TEhE] FTATHT TF IR IR T FEFE TG |

o chprdmafafvufag rmar Fwarqer @it Yo fu fo. ww wwifas a1 oo 7. fa wH,
HTeTFEe (U Faeh fReIoTeTe vaa qraér! qmET ST 19 afeeg | I Argrers 3
Zfa 3 gfeera q7 o 30 @ fo Feeg Ffq TET UM ITER T AiEs | IR AE
b W& o1 FHWE ZfEUAT WrgreTs TEd qradere Re ged ¥ gedl qaEmE 0,09
JTTSTAHT Z7S A THTET SHId TATR T4 G@IHT fT9] ¥ G2 F e Hicbrg, | HHA
HATIAT T GG FRT AT GHIH FAE qa@rsd 39 &7 |

o HTSEHAF TAMEIH GHAVAE 32 AGATe AT el THT THIAT T Fra 4T
ITEAR T T4 &3 |

9%



o EFTHA INT fare=rurert AT FeTHA (Calomel) 0.% IALTT (0.] YTH Yid (00 TH T
qTHY) ATSTHT ATRRTHT fHars ¥ feq awq foq |t |

o wirfedifay e Ufe=ne gATETT T TEH RIER e AT (@7 T @R TUFT IAAES
afte fae 239 ¥ T SUER 9 T UEE, | T TR AT TEATSTHT el FarwaT T
ST BT | U (b, U, ATl a9 sR1ER 0§ U TS Yeid IETHT SIHTES O AT
arrET fRETE 9% 3fE ¥ feAEe garsd e |

9.3 g g ARE

FAT  TITERUHET FYTORTAUGT BT (Saprolegniaceae family) =i 4 ferfarmerr ?.}}ﬁ?f
e AEUardtd FUCRHAT (Saprolegnia) aTE Tl AHMT qTid= T=er3e AT @?‘ﬁ AT
ANES, | I3 ATSTS T ST Hb SISAT AR TEAR TET, TeAd el T@R@rd Tl a1 TSIl
SR FCIeH ANH AALITH] HIGIH TRIRHAT YTRAAT AR FHAT g4 G | ghTh!
HA HRITAT T ATIHA FH FUAT &4 Tag | AT d1ed JETHT TSE] AT SAarueese!
THA TUH ATEITAT GAEE FHA 219¢ FhiAd g1 R | UEE FhiAd HIges FHAR T
T g | 79 T ghT T AT @ TRIe®Ae JAR ARUH Jod AT Ar3dens [GUat
FUTEMHAT (Fersll Ferd) T B4 Haae, | ET3e AIGHT YT aT Jofid J97 gdreh ATBRIH JARTEre
g I T IER G |

9.3.9 AYRACEE (Saprolegniasis)

Jg IMTATS AT Hleg (water mould), fepe
HTH (skin fungus) AT T I FEfSTT (cotton
wool disease) I W\ | I13C  HSTH
STERET WS @1 ATHT a1 HIGT FH HIOTeeT
TATEAIET AUR ATSITHT HUTANAATATE HTST
GHHT g Taaeg | RHUE] BATTHT IR
TEUT I@T Uad aY R Sge W1al Fh{Ad
HIGPT (AT Boebl 2EE® afad d9Teds T

FHT. AT ICEE ASHT IR g | AT fery 99 aTge® [Afusr Fasear gdier
WOT 2 dTeRe | GHIh WHAY HEITAT 2r3eehl A d= (dead tissues) T4T [T FergeaT

argeaA (e 99) T3 fAufeard Tee®AT HIETh (siltation) TTHIH! JANT 9 &dT 9f Feles
FHETE TR TEESA |

S



9.3.] FAEMT (FASIT Fedt) T (Hepatoma disease)
AT TS [y FRiEArT 9fq afdwg | a1 I faerdar afveem arge Arereedr se At | gu

Gh FeA] @ TRGewdTe TR TNUH Jofd 3T I3TeTs [GUHT ITITHT FHeldAHT ARATT I
(Aflatoxin) STFHT QT EOTEMT 0T €75, | Aflatoxin Bl I (<1 ppb) IMAT r3eells Gargd FaT
FUHT § FURT AAMIHT liver cancer F TFATEAT T&wg, | FUEMT IRTETE TR 213 AT

FAB] ATFR TG | Hefoll AAETe FAl WH gwg | TIT qel FR1d Fea[{] MSE® arad
YHEG | ST IRTETE ThIAT ATSeH Hefall (=7 9 AT JETETH B |

fa7 95. 2raa®l B9TeIHT I FHHT FHofolr

gHiETE ZW TRl UHATHERT ITUEE

T3 HIGH T@@FHT 2T fad 958 | HTaiaTs Aaued anddie a=rgq 9ae, |

T GTETHT ATHATI T Fel T3¢ WIey e 2 |

ET=R AT [thed 9T =R AThd @eg, ¥ T 9Tl JaRT 9 958, |

qIeTeT R faferd e 79S|

FAATE T3 HISTHN T FETI AATTHT SheleT aaehl (WA JALTHT (inlet) HIH T@T AT+
fthea? TRITAT ATETH! FUIH T (siltation) FT THET FHH T Flchg |

T TAUHT a1 fafa FRoe faie wdes Matad gersd 95s |

frafaa ®9\r 0.0 gfaerd FAYHT B SrbaeTd TRUST TAHT yaATEd T I |

AT AR TR, Web T9T G GEATST THAT I -3 Jaerd AAqTrare Ararars
ITEAR T 963 |

I3 AUl THF TRl o g1 Il Galied IKICAT G497 ddfda arr el
HALITH TH IATH] HHAV el BIaFH FH 19 H(hws, |

FUTETHT TRTHT AFATHHT AT GAT AUST F=al @rEIaTd T91 FH(Hd TAT T IR
AT T gad | gURled &=l @ YSTde®a] JAREE I3 AT AT gorg &
FATST, T2 | @Y TaTd q9T JARI IATATS Al e A&T ZTETER HUSTUT HISAT &RT &7
AT HISTHT e T8 |

N



1.¥ WIEXEEE g1 TN

qieaTd HUF B | AHATS (AU ATATEL ARCF G T A IH T T A H RIS HTH
T Aibrs | THF! Ae 30 @ 300 AW HEX T ATFR fATT [FEHF g | ATSeTAl
RNA a1 DNA Hedl U3aT AT g7 ¥ 41 AIe?q Uie== T+ UIel qeehl Well U 8 | g o
WIETE 9% SEuishT & aie o (@nfesr a1 fardh) |7 o g9, a5 ¥ @merg aiad gv TEE |
wﬁﬁﬁﬁﬁﬁﬁ?ﬁ(livingthing)ﬁ'ﬂﬁ??ﬂ?qﬁmﬁmlmm
AT AT T THT AH A | AR YRR T aerEdT [MuvEE 9w are v
FT (gill) TH@ AW 21 | 97 985F fAunEE W a1 f@FF (Lymph) @1 SERE #9
qITHT F9 T4 | ATSTHE heTde a7 I daT (Transmission) TS &I 9fF &4 T |
TEY AEha eEaratagar 9 FEr U9 | A9 YHEATATs (94T FHRO (Vertical transmission)
aivg | arged afga "rerer fgan, e, 99 ar gquerare arewae fauror g fRfae T
7 qFE T TEHT FET HIGTHT T HIAHATE TTHT U 95gd | a9 feafafas gam
(Horizontal transmission) SIf7+3; | WI& @ =RTe%, AN@E ATE 9fF ST A9 AT &9 |
f7 ATeaREEETE W’\‘T"ﬂﬁm FZHEA JHI (Instrumental transmission)

I3 WG aRF eI H&A 9579 INe® Hell Tohiaa9 UAiEaTasd FHiEH (Infectious
Pancreatic Necrosis), ATg?e fedeeie FefafqaT (Viral Haemorrhagic Septicaemia) T4
grnfdas fedrarirgie® FHRITEE (Infectious Haematropoietic Necrosis) Heedqo 07 &4 |
E ATAF T qq fAFTEae T A |

9.¥.9 grRfFE e daferatfas AId (Infectious Pancreatic Necrosis)

AT RNA STS78 &1 ¥ HeIaa 9% &1 =1 &7 SHTH! I19¢ ATGHT S1@wg; | TEHT A9 T
FISATE AHl STIHT AHd T (eyed ova) HTHR AR T a4 T4 | 00T AIGTH T2 Fed, HTET
1T GEN A%, STEAT FTel TN T HIG) FARAT 9+ (sprial swimming) &5 | IR HI@TeTS
fer? 23 APRATS (pancreas) AT WA STHAT Foril/fHaT FiwarT 7 G2faa qrT S0 g7
7 92 @Il g7 | A1 9S?9 Horizantal T9T instrumental HTHETE @Ed AIGAT 99 T4 |
HTE] gATT TR, BT (grading), FET S UTHIRT TR (oUaT ATQrerg a9 (stress) 9%
T TTHT GHHATHT ATTHAT dGa Tehl TEUH | T TH ATTHAT (endemic) AT T=EHT
HTGIAT AT IATHT STATY] §4F 7 a1 AIGTAT qH: a7 T Hieel 9 e |

9.%.3 WIZYH gHes® aftefaf i (Viral Haemorrhagic Septicaemia)
TE IR JBTT HEATAT @I ARG HSSIEH I3SHT (R00-300 UTH) T4 Ii@vg | TF TRTH

9%



ZaT T T HaSA | TEleI3ash! YEH T AaET (early fry stage) TAT AT HIGIH! ATEITHT
A1 [T G @ 9EA | a¢ fatR A9 grgdet 2rge (R00-300 UTH) TF TEEE G qiad
(susceptible) ¥ | TR FHFHT ATF (acute stage) TUAT HTST T &7 HIGT Uk AT A TF |
IqT TP HEA ALUEEH] ATERT G A= (anorexia), HARAA! 0+, T2 Bed g | JTAIHT
TR {ErET, AT TR, A U &3 AT IR AHRAT qET B TLUHT B | AT T HEATaT
W AT AUHT AGLITHT A 5%, 7 A% (Instrumental ) ATZTHATE e |

9.¥.3 SFhaHIOE FHRIUIEfa® AHET (Infectious Haematropoietic Necrosis)

AT AT HEAIT RNA ATEE & a9 T (quTuees dreepreie &qar qrirer arrsha o fe
4. F Ay a1 FH 37 77 @ 7 TG g9 @7 (A%H TEw (young fish) FEr HTATHT
T 4w, T g AATITHT 78] HIgeTs 90 84T TS | 77 I arTshd faedi? a7 9%
fe. & @& q¥ar 99 o1 I0Ter faumo 2f@s | IR ArErEr At AR, A qeEr, "rar
Fremad, fgem dedl U2 quT a7 urdrer e sfew e | geeTET SiTEeE gaq qEedra
g WHIH | TH AT hellad IR HIS WIgraTe AT S el vertical / instrumental Zo
At & |

HIELHEE g T THAHF JTUEE

TR UTEET BT AUTSTHT ATE W1 ¥ (9IS FH B TE G | 99 eTaTH qE!
qfe=Te ¥ IUAR ALAUEES! ATIWHT T TG | G797 ST ATSTHATE AT TS ALTEeE
qfE=TH T T G FH AIEA] 9 9 T S 2 |

AT YARTETE TAEERT g4 | 9T THT LIS TN AFATH T A ST I
T | TSR TR GEET 9Tl 9UAT NG HIgIAE T T 7 999 £ | AT faree
(ultraviolet radiation) FTE ATETH ITHT AHEITHAT TEART &4 T [afsT=T T9TAT HUF AT
T@ITHT B | TGHT Q9 fafaeT T TE7ad @ue® 9= J9THT [Gard TUH 3 | dqaiTs
?_Ev'_cl'fTalW%ﬁﬂwwwﬁ?mﬁﬁmw(disinfect)TlT-_f;
UL, | ATETEET AFATH TEl HUHI I AT HIGTHE! Gie=n" TE0Hr |49 Grfad Thedr
9T T Ak, |

3. EHEA TEE

AEHIHA TTEE GEAT (contagions) B4~ A7 ATSIH! AfFHT AT I T FHAAR TS AT HA
GHEAT 9 AT ®THT AENHE A9 T 77, | U0 Fedebl AT, ATATE0T FITHIA
FRUETE IE AIGHT A0 Fel AGHAT TE® TH TFR B

GO



?.ﬂWWW@W(Nutritional disease)

7ES | A3 WGl WiEAT 9EAT dF€AaiE @ AT Bgeid &aH I F fAdr e |
TFAfad g1 T88 | AT aATSaT HEIwTAl Giied, Faiesge, el 9214 7 faariad a9t e
frer=real amaTaaTs AT e fad =ed g | av Wifedd uEar uree, fered gerd (wardt
ufgg) ®1 91 faaTfaes 9 g Arfadrs e Afear T q=dqtad g9 g T a9 HarH
FH FAT A1 FaeTfaeer FHe ICEAHT 89 A9 Tas, | ATaROaar G0 qeas] A (e
JFREH e 2@l Jaa |

2.9 fwetfm

AFITF g7 | (TATAAST ATAVAFAT TrIeals qwie® adrsgd 7 #HA T4, u13 [ a1,
ZESTHN [AHITHAT FEdWT 9 T I FRge 7T d@T31 ATaeTH F7, |

g faertas frared gmawror gbRar & @ 4®
frfemer faerfaes s faerfaa &1 4 9, 41 3,
41 & T § &1 fafa=T PR T g9 T | e qTAT
FATIET HiGH dTar q9T T@IE@TS (storage) ATHAHT
T (stability) H&T THETE EGAT fE@UR 7 1§
A FRUS AT AT HATAT foertae frEmaaEr ot o
AT fqetad FHI® q&70 <@ 99 d9 | A
A= (vitamin premix) fHATIET foarfas & 9, &
3, U 9O HTATHT GUAT 99 /T Jedi@d FRUEE
Methionine ¥ zinc &7 FHIA HIBTET ATGTHT HARIA
(cataract) T &I I@T e ¥ Gfg HIGN U Sl
g (Fr 9) |

fafaes faarfas wer qredreifa™ &1 & (Pyridoxine (B6) T3¢ &% Hecdqul HIHws, | WTSTHI
ATERTAT foreat qargr gadefid faarfae (fat soluble) T, 21, § 7 & 41 9+ gferd faefameweesr
ATAYIFAT TS, (AT ) | FEART fqaTtamess qerAT A Sermfre Tused qraret 2T =i
T qHF ATLTAT [HEIHT Hoi? T 84 a8, T ATS dig FH &9 T ST Hral g Stedl
A0 @y | o FeTAA®T AT-ATHAT Heea qudr 9f et q@Td (fat) 9T geAfirer St
T A U of qraT o [ 7 faifaa € & (AehT Srerhere) antioxidant ¥ free
radical T %I'Gﬂ?i FET (toxic effect) ATE NS Hed TEH |

f=r7 9%. |rgraET FT@THT cataract
(SEFTITT) FT AT

=9



aﬁmqﬁfw?ﬁﬁqﬂwmwm%@ﬁaw

T%lﬁ’rqafwwrﬁa
IREAGRRES

foqarfae &1 HHT 91 ATEAT 3@T 99 ALES

fqartas (Vitamin A)

AT@TH TTAH] Tl Fad T |

faet@d <1 3 (Vitamin D3)

TR FIRTA |

figarfas g (Vitamin E)

TAHT FHI TN AT TRHT T FTAT g, IR ATy
A Z7g ATY ETATEN I (swim bladder) FeIeT T TTET

fiarfas % (Vitamin K) ITERHAT AT FHI B |
R, g gfed fefamee
fiarfas & (Ascorbic acid) N i - e i .
g, "Gl F& &4, YR 10T, 913 WUAT fedr e e
B gATE AHEE & g |
faarfas & 93 (B12) ITEHT TR FHT |
R o IR FHTAT & FTAIAHAT &, FASATHT AHRHE FE 4T
EIRIEE (Biotin) 5
feredraer T afg geafs a4 T& afEs |
, FASTHAT TERTHE TS T G, HAATAT AT &
AT (Choline) S : N

®ifee TE (Folic acid)

STOITHT TSR] FHHI, SR FIAT A, @IHTHT A==,
farfererar |

IRHT TWAHT FHI, TT Fedd, HASTHT ARHE THAF T

(Panthothenic acid)

AT (Inositol) N .
g, 913 3@l I9 T, |
o IRHT TWAH FHI, U2 Feg, U3 3@ 94 T4, ATa]
qrafa«(Niacin)
forfaer 2 |
FATT A, AT &4, FIT &4 7 "9 3@l I 99,
Teartafas ufag FANHT FRTHE TATT I TF3, AT AATIRIT ATCHTA

difewg, @HETAT d#==1, IHTEl TIET (inlet) AT HET
&, T ATG & B |

qrgfeefe fa &
(Pyridoxine B6)

TIAF FHI, 92 Fed,  ATEl HAA |

= !




TATIAT & Ty, YERAT AT & T, |
ATETHT AT FAT 873, Ue Fog, RIgedr, @HmAT @1,
e fafia ¥@s |

frammertes @ R (Riboflavin
B2)

arstad 9 9 (Thiamine B1)

3.9.. WAET TS (Fatty acid)

aTT fafae frfawar faedr gerd farsal a9@@0 9IS (proofile) &9 ATa9AF Fw |
JIAROTTAT 213 AT linolenic acid (AT 95) 1 FHT gAgaT AT 99 AT (AT 953 |
WWWWWWE@,Wmﬁ?shocsyndromeé@ml
THHT AT FeISTb T qRadd 95 Teel el WHl 9% FH T4 B[S 7 [ GHAH FHI
9 "Gl /A TH, |

4.3 A (Minerals)

7€ (skeleton) TAT FeeATehl [FHTIT, HISTHT ST TAT AT ATATARITHT ATHIRT AT FAAT T
(osmoregulation) 9T @TUHT T T=A T qiftae TRTIHT Fafer YAT (metabolism) AT FAAZeEET
He AT T | FHIAR GEIdel AERT HIhd WIgI @b (AR (minerals) TET
(absorb/grasp) TESH | TSI ATERTHT AT (minerals) &1 ATAYTHAT Fel dcde® (elements)
e QT TG, &I Calcium, Zine, Manganese, Cobalt, Selenium, lodine 4T Fluorine #1f% |
HTEIHT ATETRTAT minerals 8% FHT AUAT [ A&ITe® @1 TS (ATTAHT )

afeat 2. AAvcesar FHEE ATEMAT 2@T 99 &0

s et FHiaTe ATemT 3@ a9 Feur
FfedaH (Calcium) HTERT GATT ATHR AR iﬁg qed

HTERYH (Phosphorus inorganic) TS | | TeE, 818 an

RIATETH (Magnesium) @ gtq F%=, E!f’a'qT FHT

%97 (Copper) FigHr FAT

RIS (Manganese) TS U & AdEH, 8T8 A, IgHT FH &1
fsfe (Zinc) Ar@reRl ATHET 913 &4, JaraAl gq, drar fogT
EIESG] (Iron) TTAH! HHT il

2.9.¥ ufEr ufag aar 9ifeq (Amino acids and proteins)

AFYAF THAT TAE IJTAFT HTATHT ATERTHT THTEA THUHAT WS g0 e o6 98,
7 AATHN TAEFINAT 99 "eqg | UHAT ufae "o "Il ATeRTHT fT@% A (Tryptophen)
1 FHI AUHT FIFH 288l AN (curvature spine) THITAATTH (scoliosis) IRTETE Ufaa g
THEE |
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2.9.4. TRARFHIHIET (Aflatoxicosis)

HUSRUHT THET 281 TERIAad BAad (Aspergillus flavus) ATHE & T A2 (blue green
mould) ATARUAAT TAEA TRTAHT faehH &9 Tam 7 A qEIE Jowd 9Ed IETHT FEN
AU HISTAT FASATE] FTHEE HESA 7 079 AHE TEd] A0 @7 T2 |

3.3 aEEviT TEE (Environmental diseases)

2r3e Al diiedd ATATE?0 qRad«E! FR0 HIGgld @3+ A@TdaF Ade? (abnormal
behavior) @Ts TH AT & Aihwg, | ATATALIT IWAAAATE 2132 HIGTHT ANH Fal AGHHT
dAH7e® TH TE? 3 .

.. st

13T WIS AT GHATHT GIfeq JUETS AT FH g4 a1 &0 g3 arq 23 qrear
ATFTTAET FHIF! FATGATATE TEH AlFaA | FIA AT T FIT & AT9YTF B, | FIAELIH
2.3.% flu= (Alkalosis and Acidiosis)

SIU=ET AIAT ATAYAHAT TeRT GY A€ AT UL JUAT FATT @, G FIACH 7 7 TTH T |
AT gHE 47 faAqw 2R /i d9E "4 aresm | fatae e drwdes o e
a7 o= gdl aEr g9 FEATEAT g9 A | S0 # "rE e T4 FEiET (Allum) 31 =549
ATl FANT T A, |

2.2.3 THIAHT TG (Chemical)

fafqer ferfawerr diade® IU=mesr 10T TU0T T2 ATHLTET FHGS O, TAG /AT 97 TAT
3.3.¥ ATegrEe (Nitrite)

IE WERIFAT 2l a1 fadve fawedesar oifad 9e@9 g | g ofausr 3w fatad
TIFRTSH FAIA GTHT a1 FAT 477 T TEHT 93 GATH] ATS2Ie2H AT dgq A5 | THA
TG ATGITEE TUHT AT FT@IA [Aa] ATE2I5¢ ATSIF FAHT FHHT 9% Hemoglobin FH &4
ST, AT @1 ®AT329 7 HIgl @& 3[@uaraid 7 9= |

Q.?.Kt{ﬁlﬁm(Anemia)

fafe dravrres qea®! FHIG ATGAT TS FAI GUAT F A AT AEAH] AT J@E T
THRA | FeEEY HG G5 &4, @1 AEATg, FATT T AT FAF AT FAET WE A A= |

2.3 U TAEE (Genetic disease)
T T T @IE AT AFGHE TH IIT T |
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HEHIHA ORI THATHERT IJTAEE

THHE TEE IR HIEE @ qIgHE] 99 88 | 97 A9HEd 6% U3l HIarars
T HIGTHT Fad | AGRIAT Iew Heaadl SHaITIAE] T &9 THe qTie! TorEdear

T, FAfAT T TATE ATETRT, IraIaT Oeed, THAAT TRTHT qhe=re 7 ATl GART offaer srahiaa
IREE A dids |

Y T1EE ATST TS ATIHA FoHEs

HeRT GTATH] AT T Hada T I AHATAE] AT (7 III ATATSH T8,
aTge ITEIAHT FITE GTHTHT TTAT ¥ T60d RIS (G970 Heed g, |

g AT q feeR Fhe /4 0-\8y TET HRTPT ATATTHT TTHl AT T T4 |

JeIF Aled TrSTH Fig 3T FH T AT IISEH AAAH] ATATT ATHR ZTATHN HTAT
frafzor 9 95g |

fafaeT SHY e ATRT ST NI T97 F7%F ATges® geals 6 T6E |

e Fearsal (Ifes TaT) HISTHT &9 T qA1adTs ®9 9 3¢ gvar wfeare fratad fe
ATERT I 758 ¥ A9 fad a7 Aty 9 £ |

HISTE! HAEIE! (e aiedd e 989, |

T Y FHTIH e FATHT Uk Tdd Aard &9l 194 6T T4 T3, |

AIBIATE ATAYAF TEAT AT TATSA AT STl aTel HH T I8 |

ITHAREN I I e 95 |

T3¢ HIGIH! W W] F U] A8 TAT T Ao TAfadaT g8 e 768, |
Fo Of TETIET FART T ATGIHT AT T THT Featead grafasper fHEer a1 gofeafaar
A QU FH9 fuy /79 T 9 |

T3 ATST Il e fo o e FEe (= d@fzan)

9.

I3 HIST WA ANdE I BIeaTAE qUAr Uid THET ATATERUT T FTHIAE TaTeTs
i Weed 37 Sl 87 | a3 WIHHT Ul HcqTde YN & EATe TART qUeh! qrarer
AT ATATARITHT JEOV BN FHE | TS TV GIEAITh TATHT (AT g gATer 3 o
IV HE FRUE I Tkl g7 | TGHT &4 (a9 (e 996 8% (nutrient,
organic matter 7 suspended solid) 8% 23 IIAUE] FHaTe aATfe? fAwkar arrm ggum
e | A geaew uHEr F fafgusr v o gew quaer awers gearsd af el £
AR AT GANT &4 ATIH (98T HERREH JaUUHl H&d I &l | agd d1 qrere
TAFTEEE 2r3e HIHATE ATEY TSTIaT g, I a7 JUAR T =[Aaq At dfeme arr
(Biological Oxygen Demand) T |TAT LR IRT AIF AT(ET T3 EECH
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. TIICH T, T AT AT ATsoTHl AT Uk S[SATE Aehl STIHT AT T AN AT ITeT
9IS AT (certification) T T4 |

3. 2rge faselT STl J18] WUFe T IThiad TATITIHT 96 a7 ATTh T T+ AaedT
frems Sifaes fafaaar dxeorar @@d e f& 2rse Ay aad T dEedsE g |

¥ 9% WG T] T3¢ HIGATS Tl /AT F61 ¥ (AfHd 9 A1a9qe I AT arge RIHb
IS Al TR Gfedl A9H AEE q9T TAERg THiH AdE Ud MY &I
AT TR AA A FF T 968 | T4 T [FarEare =l eMEe e e, |

Y. T3¢ WGl TSI TSTSaT AR qU FHUHT FHIOT TS AT g7 I, |

% 9fF AT a7 fameRiad o TENT TR AR AERHE TATER AT (withdrawl
period) AHT G AT AT TARHT TS TE, |

qIH T-IEE
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23T HTBT TTATHT @A™ JETAET ST AT
FYIT FAR AT

wfHawT

faeprerefier AerpeenT wTfde Jiger oNT Ao ITeF UF Fecdqul el ®IAT T 53
MU G | AT AT JITHI SFAEEAT A, JTHARTAAT AT AT ATSIAR] ATEATEE FofdT
TR B, | TANT AT ITATATE ATATARUTHT O APRICHE AETEE AAHI0 T4, ATG IcATEAH
dfeeT (production method) ¥ STITEH J&aATH! (production process) ATATARUT FHTAEEATE
T fed qou SR g | TTRide SeTeesdl AIgl 9itd ar@del 93ia (effluents)
qeTd 7 99 qoael JERAT dfecd JENd qT aTdrEaRrHT HEREE g5 | I F IR
AT FApfad TRUHT 9T ITeRfqe ST SR A€, @A A9 AERIHE d9T 9I6S, |
TATETHT 2T3¢ HIEh IATEA AT g TSI HIY IeATEAehl AATHT A9 G | 41T 2132
AT GAT TG FHHAGT IeqTe" T3 a1 (feed) T TANT Ui FHHIT: TGaT ) | HEI3S TUH
Trge Al gt 7 fatd areirer Jaewdrs HeMeY e, A1 /gl @Al T BAThaIeE,
AT TAeeepl UEE FE T AR T % aTdray HAT g9 ATa9qF B | ararawer #47 ¥
ZRTETHT AT AT T ATHEE FicTehl T@al TodaTe! heaeasy ATadIgs ATgl RrHeEdrd
[TEFTE= &7 YSUUgad UTHIRl SFAETIT I JHATGRN] ST AaLaTIqHT HeHare  ararasol
AIATH IUIEE Faavad T4 FFeed [qUe AT [0 &7 |

YT AW TEEHR G T GEATAH I
e T G (Fer §)1 AEReraET 4-30 H @, 9 4-3 /G T 949,34 6 el [WEeE susaen
q-THT qA, T 7 GEATEE B | AT ASEH A
GO o1 I Wl gUH ST 399 Gifed SUH Tofd aET
S e 3-v gew W fa e | v O e
aﬁ'ﬂ%ﬁéﬂmmm,m(faeccs)7ﬁ'ﬂﬁ
9214 (metabolites) feTEET dTHT T arfer faera
TEE, | T @7 TR 39 Ta19 (solid waste materials)
Rl 1 e AT e w9 @ad fgw S Ty |
8 9 G T HHAT, S THE 39 wEdeE qeEer
ft 4. 3wa araxt T g ¥ (b HieawaTe atfew g | Tae
Gierd g ST 7 ARTEE FwAr qrv fafag feRfad g 3 qards wen arae dew aw ad
&8 | THAATE d1fe fTehd qafod o O FreEfqe qrer a1 @rer, w6 T fateuar g |

*Ffees JATTF, Ao AEeaTT eI

[=4\]



THAH] HIG U EGHT G gal INTATAT 9T a6 AR FHEAT 875 | I ST ATHT
fafaer gepwept ofiedll, T@me T A TFe®dT TANT AT &g | IS WISTHT &9 T WANT
THUFT AT FET TG g a1 IHIATE FeNT T F(FUar qi AFHT 43 AT T JUARS! FHAT
e, qarAT fafas T grehfqe Stemeraer arfefeafadmr qumelr (ecosystem) @TE AT qTEw |
Y a7 uE T aifey AR 9T UERAT S A el dreeg (A R T %) |
THRTHE THATT T, |

9% 0O st a1+t
W Frep T

¥

a3

q0

&

%

ks

E}

o T (— — —

argEH, F4. AfgsT, #yur 7 & 9 o

fera 2 TqaPr QI T (BT GTHIF ATIEH, AAGT T G TF HAF (q1ar

FATT JMEwd IS AP AT T EGHT HIGT @Al T JUTetrare Heh ggia q&7d
(BTE T FAARTA TRTY) BT FAETIA T IUARGHE AT AR Aledl (AT T D A1 FHA
THT G | TATAHT 2132 AIST ITAA [a&R & FHHAT Tehl 8al 23 I gurairare Hgd g
T WY A I TSI (solid waste) FT THMET SHARITIA T AINETH &4 S | T ATfex
frep aeimaT A7 gardewet (effluents) TRHTT FEATANHE FRF Tcaewdl (M€Y &g | AT
TETFETE ATATIROTHT T HBRIcHSE FATAEER] A0 IS AT FAEh qTHTeT Hifere ar
e U= afeder URUET B HaearI=aTe T Afbeg | ATArERTd e e @eeT
URTIEEH] HTCITIAE [ 9T el B

o AT UIitfesde (aquatic ecosystem) ¥ TIHAT & Fa€AT A& T ATAGHT ATHT

o AT Fra®! fanir IqANTeTS Serar fa

o QIS TSR] ST FH ¥ Fel [ouTeh TRTHe! [AEprad o T g arararurarsg 4eo

T
o JiHITd S (ground water) F1 G I afafe=radre! AR

(==



13T AT qTaAdTe (A¥ehd @I 9819 H&d 9T [+ THREH g5

o IUTHYY YRRATH! IT-IATET (metabolic waste)
® G TR aATAT

® HAMF (chemical)

® S{rET HH{AA (Pathogenic)

o UTHIHl HETHATE ATIH 31E TaTy

o THIAT AT AIH! g

9.R - O & o
| W e o

9.0 4

O,:J

o /&
fran /+#

0.% -

- I:I

O.R -

6.0 | A - —l
BLETIED RIECC FA HERE

F gferd 39 SHTTAH
qare

faT 3. T@a®r gia 7 (A IHAT f@fa=T 9i9e doaeeedl ear

14

WWWWW(ﬂOW through system)mwmmﬁ?ﬁéﬂ G gaTd
(waste) I T@ET ¥ HAT FAEITIAH! IETATET MTGUH g7 | AT @Y A gardahl 9 fa=gar
(point source) HI IR *Ivicdlé ;lddwwmw‘aﬁaﬁmm|m
ATET ¥ AOFETHT i d7F HTSITd JUTArHT @ S JT96 SFaamdd ¥ JUARHAT A1
g9 FAANIF ATGATATH SNIAR] AT F AN (97 FHGE §7 963 |

YT AW GEEH IeqEd FH T I qGETA

YA T ITA JOTAH] @ S IR q&F AN AT Garegd el &g | @ S
TR URATIETS AT AGTUH!, TATSH Agehel TRl AT T HIGHN (@47 (faeces)
FT e TgATE TT=AT T afHorer AR T | Ir9e WISTE! STHTET TANT T el
qRTHE! foRfaw 7 U @Y ST 9T (wastes) T ATATATS Fifad T4 | FH ATATHT RIEde
(phytate) U F=AT T&TS ITICHI IHATHT THTEET TRTIET AT FH HERRE MEgd TG, |
AT IETAT TPl FERGHT 3Y AT TG TS TS T | TG el TaTIE!
TET rite ¥ foeieee! 2T (AToTaT eard, & Seares gfafd 7 a1 SUFNTH! A3aTge qTs)
e JUITATHT @Y AT JETdeT T[0T ¥ HIATATE (iR T4 |
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HIGIATs IUeed TRISUH! TR0 31T JTHANT THUH! ATETHT 7 HIGA (a8 T qardesd
QIIAT 9199 9ZHU (nutrient pollution) It TH A | AISTATE ATIYTF GIET TATHT AT
HIEATHT 37T {207 @7 S 3R IRATTEATS 9239 Aiheg (T AF€4TIH e4are) | argead
FTATHT I=9 9G9I &THAT (Digestibility) T F=oT TaT9E] TANETE HIH 7 &R AATS
(FCR) %9 T4 Hicbrs, W HISTHT (AT (faeces) #T Jifded #1faed (Physical stability) F@r34
it S8 A1 9R19F fquarar 7gd (218 | FEHe A1 A (feed formulation)
T 9% FHiEd FEnTET faer e 71 91 2

o I(IeATE AAYAF U fAF FATE! HATATS G¢ AATHT RIGIAd @F  Fa T 92 T2h
(split feeding) & w85 | a7 = A= "1 ¢ F A AT AT 0 &S
o THANT ITIT TTAHHT AT ATHAT Ffere stferrateapt Arar ¥ foum) f&a 9w=1 &9 27 247 |
gtz Y3 & yaergeET AT ¢ WA fa afres g 9w dad v o) fa afeea
(o, Tgam| T gwmar - 4 faan fa T amgrers 9uesd g | TEAET atRsee
qTATRl g9 (AT / fAEE) =gaer (U1 fHE) x 0.00395y
qHET gaer (W@ fAEE) =wEer (fRE #EF0E) x 9.9
FATE A (qrve /) J;%BT fr /e x qoe ams e g wr oafEsE -

Y g o/ #YH) x q¥vo #HL /B ox 0009 AL/ FAM ox 4 F L aET 4 FAL
ﬂﬁﬁ‘ﬁ?{x??olm/?iﬁ

EPlre i (semi-moist) T FHET 2747 (dry) JATT TFE T, |
HIGTA AT ITANT 9 AATTTHT TR FTAA (feed stability) &9 958 |
I=9 999 &HAT (high digestibility) TUHT AT FANEEF FAN T TH TG T
AT [aHT (excrete) T TETIHT ATSEEIAA FA&AT TG0 qcd FH ATAHT [AEFET 75 |
FH molecular weight UHT FTATETsSE TITAH AT &HAT (digestibility) 2732 T ATeHTT
HIGHT 3= g9 |

o IT3IH AT 4¥ 9tk 9UHT FAT (high energy diet) & WINUHT IUANT d@rSe 7 GroOr
ELEE! (nutrient excretion) %H T3S, |

® IMFE I FTHAT (pallet integrity), STITh AT 39 GOl 7 AVl HIGMAT TATEH
IYINTAT F@rg ITHT YU FH TRISH HEd T3 |

TaEe e o ITETY

q. 318 YETd #2T9A (Solid Removal)

ATgl FIHAT FETEE AIGH A9+ THATHl @7 A (Wastes) T4 ITEA &4 68 |
TEITAT qIHATHT S% 7 GIHTHT Sifer 9r90r 3% ®JHT 7@ T49, | THAHT TeAUH Agrens qeq
ATTERT SITHT 4% AT THTAT G939 TET9HT ®THT 7875 | THT 7= aiwed 9aere a9
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fa g7 | O At quTelaTe @7 W9 GETHE HIAT FH T IR AT TAATHE FIAT 3
1 g a1 FH GOHT @Y T YA FerSH I AR gAe T 9ae |

g1 fae afear
WTH LTI ¥ HTHETCH F&TaT

® © & & @ @ o

a3 Wil HH ¥ STATHT ATeIRa qUZ qiferd ga7 T9 GUErHT qHTHT qfe S qarde AT
qf a7 B | TS TR FAT (R TR Z9T 218 I AT 8Y grse R AT e 3
qETdEwEeTs q4T AT UTHdd TATITIHT (AT 9waT $a #ers UEE |

9. 9REAT3A (sedimentation)

3. & fRee? (mechanical filter)

ATIRHT FUITH ITAR (ATl GaRT T 948 |

AT AT AR STHAST AETANT T gT3E HIHe® FATATHT T8l T J&l &AgsH Il
I JRTdE® GEATd TEATHNT ad (gravitational force) T START E75, | 319 TAT9E® AT
z7, fafu gerdsr or (AR, gNe), afEd 93 aHiE Ferd 3 T Ee | At
W 9. 9. 9fd FFvE (cm/s) TT AIIA =g | BT 9T JUTATET @ ¥, A /v fafoe g
SUIh AIA=g, | 8Y STET @Y TUH AAT ¥ WGTR faeer favaren afvennT geards | @ we
Zrq qard fayaraer @Aty ¥ @ faEre @ (Sedimentation area) T THTERT F8TT 3X (flow
rate) AT A0~ WY USG | AUTAH TETS! AP e H A dfeadr v gvaAwEs 3w 9wy
frmares 3vaeh e

o T¥H ®HT fqrgraAEr @Rt FEr gr@dr a1 9T (Basin) FT TART
o ifas amar (Physical barriers) HU&T AT FHUE] ATATE®
o HF Fe=AT f9F "rar Wed &7 (Quiescent zone) T fTIr

4|



q. Pr@TeR 9™t (sedimentation pond): 79 TFERE! fRmETeT AfvedraT T 9E@dT dravaE
TS | GEHT YHAETe Mbel YRiad 9l W F'd (slow speed) AT gIrwX fafa gww
TSTEUHT Erg, | FTARUAAT: TH Tebeehl qr@erar fafauerr qrit seimr us "var wafeq uds |
JETEXUHT ATNT Y00 &fT. /FHUg F&Td JUH! ITHT Uk =0T Afed 9 fHe? 7fer 7 9500 =17 7.
SHFEAT T Y4E, | TeTST &FAT Sl qra@el fHior 9 99 &30 99 767 996 |

. ATEE (channels): ¥FaaTE fAep aTETEl
HART TUHT AT AHUHT ATATEE (AT T TG, |
T THRH ATATE®E (AHIZ-Hhd FIAATEHl TATSaT &
TRTs ¥ foae e afaar g5 | U8er dee
WIHHT HTHT 3 F2T ATl ATF9Td Ues, | U3l
qTATR! RIS T g et bl ATeTene -
qrrEl EEare Meerar faq 95w | Arer fa
FUEEH deTd 9Tk (Flow energy) efror & fepm
TRAT =TSl § |

3. IAT 39 USTd HheW @rell (Cones) Afds! ATGT & (quiescent zone) & famioT:
SATAT A di\ms(Q qrey Aed (quiescent zone) el
FATIA 9S8, | AT TITHHT /ST e g8l WX S
g e = fafues | wmey wed quiescent &7 B
TAEHT (surface) FIUTTH FFad &l (cones) &%
A HAEEAT T (valve) BT BT FHT FHAWI T B -
3 o =
HTeeh! TATHT FIaTT 223 Hihes | w‘ 3 s
feT 4. TR (T e el lzawl A A6 67




¥ . FHW A (Constructed wetlands): HH
feHER STy aefa Fiede qr@d T ArdeEs
Mg, | TR geredsdts, 9l JUER T
o= fafg =1 & fawar &0 a@fedr g1 @@
i faware faror 79 8% sfaaer aravgesar
s | fawarer gfeusr Foig aawtaeed
3¢ FIHATE [AERET  GUHT GHIHET  TEehl
IANTAE GINF daes, SATFAT T (absorb)
TR GTHIATS FHRT T GTeRfaE ST gred
IUAH AATSS, | WY AAINTE T FOTT TqATTE FUUEEST =T (concentration) T
JeT ®IH] FH 57 |

[ iy s

Tt fawa fmfor el srawas o sEgagE:

o FIATHER TAHARS! (HHT ITIF g3 | [aHAREr Hed 3t Heraaen e Arehee
FET R AN TS IS, |

o [HHARE! El WRTHT Y&H SATe AHIdTH AT @iTstl a8 (mineral bed) AT T |

® IAEH Wl A8 A Wed (mulch) e TEE | WIAT AT Hodl AGUEHT TAEHT FEIOT IHT TET
T GHF TAF qATdEE A T8g | 79 AT TRl YIa gl FaHamet A AR
(@TepT) HITETE s UFel Mfv=rd e fa=gare (control point) anfe? faefams |

i RaE wEdRE:

o U STHT FH FHH! TEAT FART 8o |

o Uftherd fAWAR & T IS FIHA ATATART Jagaars Fiarraed T |

o TUTT SIAA I E STSE®HT @ ST T&Aeemehl AT ITHR TUTAIHRT H{TH [HHEATD!
fator & @fedr ¥ Sae s W W1 579 |

o FhH famamar Faraawr afed®l (energy) YN =H &5 | THATs G=Te T Al
yfaferer ATaezepar gad |

o UTHI TYEUHT JFRIHE THTT TIae |

o IR TUEAR FAR THHT AT FqHAR &7 STgell Sastwiehl aTgqear q91 ¥ &8
HARHAT (aesthetic) F&TH &, |

o faugRaTe (M YUl IHaTs I AN T Fihwg, |

o Sifaer fafaerar Tequrer @& ITAAT FEART TATSH, |

3



e TFUEE

Aquatreat. . Manual on effluent treatment in aquaculture: Science and Practice, www.
aquaetreat.org. 163 pp.

Auburn University. 1996. Managing Flow Through System. BMP No. 20.

Englea, C. R., S. Pomerleaua, G. Fornshellb, J. M. Hinshawc, D. Sloand and S. Thompson.
2005. The economic impact of proposed effluent treatment options for production of
trout Oncorhynchus mykiss in flow-through systems. Aquacultural Engineering 32,

303-323.

Ao AAET HETIET (00%). YBTSHT Iwilerge Hrgl 9reid (Rainbow trout farming in hill
and mountain), e FAT=T HETT@T, TETE, AT,

Miller, D. and K. Semmens. 2002. Waste management in aquaculture. Agricultural and
Resource Economics Program, College of Agriculture, Forestry, and Consumer
Sciences, West Virginia University, Morgantown, WV 26506-6108.

Pradhan, N., R. M. Mulmi and R. P.Dhakal. 2008. Water quality parameters for rainbow
trout (Oncorhynchus mykiss) farming in hills of Nepal. In: Proceedings of Workshop
on Rainbow Trout Farming Scaling Up Strategies in Nepal. 46-51.

Pulatsu, S., F. Rad, G. Koksal, F. Aydin, A. C. K. Benli and A. Topgu. 2004. The Impact
of rainbow trout farm effluents on water quality of Karasu Stream, Turkey. Turkish
Journal of Fisheries and Aquatic Sciences 4: 09-15.

Y



J13T ATl HLEUT T TR
AT gur”, Feafeee g

uf=a

732 WTGTH TN ATHGIAT T AN AAIR Teheedls s BTH] T ST T TS
AT WAl IFEd AT AUATUR YA ¥ G T ATIYE UL | WigT WUl el g
QrIIETd B | ISl AiEduls A9e T T ATAH [UERHT [@elfgel aadd g | @rEer
TR T&T AT gaTeT T MR= aTRe ST a6 6 89T | /I G fawdi} agg . g
Arey foear &R v v, ¥ foes | I giear uwaw fgd fgdr w8 fiuwr vk 1wy Jafe
AT TSI G0 ¥ AT &7 | Tl AT HINEHITS G @l Feaqur ¥ qenes 19 969 |

HIGTHT e G0 qcaeedh! HRUTC &l GIitde @I TITIh SIHT HIGHT el Hacd TWel g |
AT TG TS Fiehes, T AT G=d UEANT ited, Foeee, faartam qor wa srivers
AATAYTF Forea] TaTd (ATHIT 3 WALl UMFS) e | TFAT UHAT  UfFSe® afq d=ifad
BT qTewg, | Sfad AFEATHT AISTAT ATl EHIFRE TAeed] de da9al ars a¥ dAarg dl
Y qode® (MEhd g gHTel APl AISTHT T FaTewed! AlTEA UHaH (§d gaaTes | 7a7
Afvdalg e qaTde® AHIAT, FAASeAFES T ATHAT UTHSeEHT fFs T HeUH!
HIGTATE ETESIT TohIeg ¥ Sreld STl BN TTEe® M gaTel A3l T TaT &7 |
ATOT S HGEqT

TGN AWH! dARHE, HAISTH ATed, AVEARIE, dIEH, AT@ HIREFIS aveiay, Jeiad ¥
USRI HATATA WG TS FehHATH! ATST a1 fgaradrers e TEs; |

HIG AWE ARET G TF AH A 94g | 4R A e P BEIIE WIH! HIGHT
Sifqe v@mafa® (biochemical change) TREdT 9% AT UEATAT BTE ATI4E |

HIEPl ATET: A1 ATSoTh! ATGIH! TATTHT ATAT ATSSTHT AT HieAel (tender) & gAT =iel
LECE

ATIEH: = AMTHHHT HIST AT (6w, |

GIEETS (Hygiene) : WG AT 2k, WG WA AT, IS e d141, @Eieha! Whiel a7 477 ATHE,
AT AT T HGA FeATGATE I HFAT g FATAT TUHS o Tl GRS A ey |
AT AIREPUE EAUSiy : WGl WHIOR TUdfg Wy fget T #el a1 ger Sreen
AfTd GATETHT aXHE FART T /gy (A el ot geEm SeEEdsr afqgwn  =ter
g9Te, ¥ FeE®y Higl =1l [aus |

TIETV ¥ JUME © ST HAATTaFH ATSIHT U FAH e ATl AT (o TRTTaTaHT Jel

*gfees FSATF, ToT AF@wT HeToTal, arae]
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HTEAT TETETor] T8, ¥ ATHT F=ATebl AT [UTE HTAH TCT HIS IULh dA1¢hT AT FLE
TS, |

T A1 YA 983 d2rarsiad (Autolysis), TR Tad (Bacterial) ¥ FfFrzaq (Oxidation) |
GﬁﬁﬁWW&WW(B&C(HM)WWIWWH&WW'W
a7, W 7 ATHTH] TEF ATHRRAEES AIFAT ATEAT T G139 G a9 | "l 7Y 909
SRATSH ATRAT FTH 9T F 78wy ¥ AIgTH AT9els § This dTeg | T8 Jiearars deransiad
Awg | ATTATSTAS THIUH ATEATS Bl HeH AAVEES ATEH TEE | ZTETHT SUH
TS /g arar 99 fRer 9r=iTe (rancid) T YT & 0

TS HLEAUT

e A | AATAHT A TOAT T FA FAN AT A AT T Feg w@R (rq swwsw) g
TATHT ATTH] L2 | AT HIST ARG ST a7 T ATl Tewg | a9 AT oid @rfet
TAT YTETERHT AT SUAE B | AT ST EvEEH] WA STTRISHT HIg] Y ATA T A |
SAHF AET ATATCT A AT AT GG T TUATIA (AT wOa7 e Fares T9Es |

afes @ wrer /wT T

TS AR AT AT T | AIGTFN qTSIT T 9TEIF =Fe9es a9 9 #1687 Gad e |
ASIF AT g4 W4 (el 9279) q@red | &8 SarvEsd igel daml HHad qqEwd
e @

el Gkl e fae ufesm gdg | wfaun faaeft qeweswr #faw winr W Fen g
e | a7 AT S Gt faerer b S | Foel AT 10T Afadr wEr g,

T T@Te

HISTHT THAT ST G&H FAEE Zers ATgdrs T THIET q@le] 935 | Higl @it
qr AT 7 91g EAIEE, | TEET ATATHT T 9T STAe gades | ATRrHEl (R rEEais
7 ZTIHN FET T AR 9 A G THET T, 95 |

Tl T Jwr T

ATETHET FepTerteht @11 HISTH U2 FieaT 41 TEgware 8Hd qaqr #edies (= 9)
7 forer 4 e s fa9T e ared 9e | AT fad &t e fow sfvor Awmer @
FodlT & | WTST &TaAH] AT T, AITART TaTer ik, T TAIE (97 GhREb! Taeels




q2F T qEIoR (haRied RReAues | U2 fadfrasuls arrier Merer ware oy (e
R) | ATRTHET [AebToR FATHERals el THA TR & T TETer T | ATHTHST HebTorl
Hed 939d HIGIHl RRE A1 ANE® Zarg+ 8l &l HIglhl (Al g1 AT3aa |
ATITHETER TTT AISTHN R, G207 g7 Fea0r fafy see s feramag ¥ & =rev afq
FAISIE, |

q@TTIHE T3 HIG

HTST FRET THT TH

AT HIEA TaE, AFq] TAdT GART Mg, | Gl ATGil gl #e? gedrs+ (T ¥ |
TRRF Q0 @ R0 YfaeTd A IASH gF HUAT U TS GhA WHEE Ao AhE |
g q@el FEX A N (o L)) AIST FTEET TSH egel dTaT IR FEA U685 T TH
qTaT FHTFH T ATeoHl R4 3@ ¥ % FH Frat aArsq 98 (57 &) | U ArEoel Tt SUAr
U T qH §3 | ATGIH! THT AT Seil TUHT FTHT /G Teh? i gaaT i gl T faas
AT F Erg | AT AT TG Gehel R g W1+, |
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qT dhTes

@) @ AT UHI THSH ATHATHT TCX FeTay Ad TS | THT ITH qrebuaee
A O qHT AT |

) 9T | AR HHUE WISTATE TSl ATSTHT @R AGHT A, TR T A (ATHAT) TR TH
frarse ¥ wmem gver g wAfas T 96 |

TG HTST HLEIUT T J9ie T afaee

TRETI T HTSTHT WIGHT TATEE (texture), TS, AMEST ETHT HH AT qiead" g T+ 27 |
YOG T ATGIH! ATHH texture @R, ATl &Y IRadq Tag TTo TN AT T fopa
feedl gwg ¥ el ATHI FAY qfg g0 ITART T Al g5 |

3¢ Ay fafa=T aivee® AUATR YAV TH b | WA ATY$E "I (XBEET T
SRS, dATIEH TR (S[5F, THIE) | (Harer ATSs ATHT GHIEF AT ATETHT B
T WAV TEG, | THOREAA T2 e AT GYE T Ay 99 SI9 HITHT BT HigAT
TV HIGTATS TSl FAALATHT T Fieheg, | TUTAHT FHAd AFTE®eb! q1¢ Tl BIEHTAT 00
TRTR G |
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PAIE

I3 HIFHN 73, T, a9 T UIbdcde® HAH T ATHT JHAGEH T T4 fBiag o
QAT U1 ANET &7 | AT BloTd &l (3T A9aT THUX AT AT U Fhae
TSI BISTHT AMEETeATEE, | HIE Tl &9 ¥ 75 ISAaIE Jargd SATHH DT T Alheg | a¥
THHT ATNT AEIETHT TGl THP (frozen) HALITHT &H T4, | WITaTs —30 1. & A7 fpiorg
T H@Hﬁ?ﬂﬂ(Autolysis)?@lﬂ%ﬁﬂ?(Bacterial) W?ﬁqﬁﬁl

TfRT (ATRT TTHT GHET )

TATEAHT SYSTET HITHT THITFF (ATTHT TTAT) TR AG GFewg, | (A3 9 Ty T
QTS Albre, | ATMATE (Hhe gaTaT SR8 AINTF (FFITSUEE®) gragr Tawed ftheretel
A FEH AT AT HIGT &I T FH TGS, | FFATeF ANETE (b qTTel ATl qrr
HFSH FH TEE, | A del ATIEHAT Wby TAT 9 AT T, SrllsHal [GAThaArd T
g ¥ & ST 9 T E7 | GHTSUH! HIGTHT el HIgrHT 93T STefld (ATl A7) &
g &ATS TS ATGeh qAATHT GT6d Jeaeedl uvcd agl qTevs | T8 GHeUa! HIg aTHl
THIGEH TR T e Alehrg |

I3 W ARMANT THST Fiehs; | HTGeg a1 ATAT GFTST 8o | AR ATl Aea |
FFTETHT A AMEXA A1 o X (97 U THH G g9, | "yl (T 9 ufq
MWWWWIWWHWWIﬁH¢MWW€W

TqH3, | YT AP AHHETHT HMAT fegd gy
o, fEer @ ST T Gred 99, |
TET WIS SFFH ATIH GHST TS, |
TEET AN S¥ WG FSH UE AHA /T
TLE | ATAT U3l AHT °OY ST&ql oAU coaeh
fadTesHT FeTHEl Tge® YA racks IS o
racks AT wererr SrerEr (o 9) U el W o A

wrdy e T ATy Eed Aty | et . e ST AT I Al A

AT HAFEEAT Flog THIFF T TEw, | TATTH T 4T TR THATH B | Flog THIFFAT
| UTH TR A9EH g@T5ad 9 T Jiied 5% g7 areed |

BEfole | SRITHT ATET qHTaA afveht

FIEIIE A gTav (o o) AT SWTATHAT ¥ THIEAT =9TH AATTH Se ST AR Hg) G
Afehg; | TF YTATHT AT AR AT THTIAT AT AT (A=A T FFFT et aragrepr
T FIEET 91T U qae qF &8 T T g 9 7[RI @ S awer 4 4 &9 5 |

e e T
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ERIgS AR YR I UHah el AW aled 31s (9 %) AT HIST qHSH Ted =T ATeT
VST AT TS AT AT ATedd 9 T TEg | AT AT 8¢ EAg~ | TS SHT Feehl
TR A9, qF ¥ TR Al AST TeIIg 7 AT delle gl dA7 @R (F qo) grw faa
AEATES, | bl Ueh FATHT JHITHIT TER aTAR ATIHH HARE0 T4 | a7 faae arasa
¥o gfg o fe. 4. g1 ueg |

frT ©. wTey e TANT T gTEfde @ faA & ETEfAE AT STARE ATESHT WUHT
g7 YT &Ted ZTIAT AT dATeq TR

. ! 8
FrT q0. BTEfdE GIeNTT STATAT WG GHTSAH AT TE TF

ATGT Teh-AGRAT Ao AR

ST GHTIA AT T gy i fAass | dd 50 giqerd wduiy Wl hdl S, |

IEREHT AT Y (66,97, Wy GHCerar q {61, Aray " atehl WAl S ATl GRS T

SEfTg | SIRET WY GUSHT ANGH AEY B3 A9 dedl GUSH WGl AWl Sl T

I gaweaT Wi a9 9w feal T g8 |
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AT AU Gbehl AThA T T GUSH AT Al Gedl Fad o T88 | ATyl qadis
IRATE (HFTeR TEAIeS; T oIS (4948, | THT THISUF] ATSTHT B FHITT T THET
(Frsteafas) et e fFaa a9 ¥ ae T RoRafaseT H19 Tdw | /ey THET G 99
-3 fammm 7 g1 97 arem | g TR AT ARt AN qeTd g9 gAT el
AT ETHFRE &7, |

ey T dafey

bl AIGIATs AT g Aqfed DTF T Tl &7, | X AT T ATe e AT fae I, |
ATE FardT U dfe e a T @I T Iiches; | QTR ATHAT F=21 ATHH ATHAT 8TaT Ai5
gATel HTEl del FHT AF AT B, |

HUTRUT

Aoheh! AIGATS ATF TEHUS ITAN TRETH el ol ¥ qear rgAT JUgR T T6s, |
Al Td OTH TANT SISHT HUSRY &1 Hebebl ATGH ATF FH FUX AT+, | MBoiea? 7
SITHISTHT FYET TR ATSTHN TAATHT THITFF TR T BT WA STUTHT GhTSUhT ATST
AT FHAGH HUSRU T Hichvs, | TH ATedh dA7F J9TAT AT T FETT T, RITHEEHT
oqTF T (FNIF) BT AREEE A TAATH B, [T AITHT T | IATET Fge ST A
qfeepEs 94 AIATSq I &7 |

qIH T agE
Clucas, I.J (Compiler), (1981), Fish handling, preservation and procesing in the tropics:
Part Report of the Tropical Products Institute, G144,viii + 141pp.
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TG IUTEART AMAF T

qf=a

g9 UF AR, a9% €], Hed @dl, AT ATH J&08%s, a&q a1 ARt &fq a1
AT O T SI@He®, Jaddre a=1 a7 J@d FATH T4 SUTdes sl Teat
G 8T & T A | TATETHT 2SS AT SeaTa 1% TUST 3¢ TP S | a7 9%%%-
9o fav e fafausr arge wifafus STHET A9MEHT TFd T904g I7. 99 4255 (0¥Y)
ATAHT ATAFATE TRTISH qUT Aeddhl T ATs A AT Hrseee Traradl ¥ Fregersn
AAHATH 9 RUH 937 | 9fg F 3000 BT GgAdT (J04% HH) AT 99 20 BAR HI &A
7 90 ENR SMTeedd &AHT T 30 FX AT@l [A&hdl T g AT @13 FIH FUH (937 |
TH AGHT AITAR] GRIETHT THH! ANAF T8 HATSH eTAaFHH TH FIel Aadedl TATFe®
7 AAMIEEATS qUd AT (TS0 B | TAHT I FET GHAA T AAGeEh] HAIET @rd
AT ATAITF AAREEFAT (9T T2T FEHTHT a0 TRTHT 3 |

TEE IUTEAHRT TATE AT ¥4 BAlE

79 WIS SATEH T T9 TFHI AT A9 H qATAEE T g I98, | TATIREEHT FHE!
AT ATFTeqF AHA, aTge FCATEAR] AN ITIh AT FId, T3S SRl AT 9T ZTAT
T3 FTH @led AT AT AZHH TG | TS, ool ST FITEEHT AT el ATATHT
=Mfe &aT SATHA BAle Tl AT FS& Il a1 S& ATqraraare Arad, faseirer fatad
SATATRT FATE T STAH &8 | TTIehl AN IH Gr@el FATST FHIX Aw3T el [Tl TEhl
STHITE! q0 AETART & g | TPl i FH AUR] AT [T ATATHT TEadh Fe
TG TATIA Wi, |

T3IT IR AN

3¢ IAEHH ANTT A=d arge e T ATavTeF JaaRe® qaniig Jcaraedl @
AT ITAKIEFH TR FFU I feard [Fdrd 9884 | arge q1aq &g =Tl
QTATAT T T HIGT =T el B2 JUTel T 961 FAaARTd gare deadr (A 3 arerd
TGN AN T JATEA AN AGTHT Tekbl HT=AAT, Wl &A1, HAZANA AT Gl ARHIIhH

EAITIA AT TS |

*aives yTiatad AtddRd, Ao FERTT %, qrE




qFERT T ARl AL

T3 TTewTebT @1 9T F& S Teee TT g O A19 9rael Hle? &9 qed gATe A" AT EHAH
F|TOr YT 7 HETT SURVEE @RE T 99 &7 | B9 d & HTAR! SISTSHT [FHuE JanT
TR G T TS "l | AT TrEdiE® ATavAhAl T8 RN o q 9T o & wEr
A g, T AT g T |

fa 9. WWWWWWWWWW

I UTEITHRT AT

YTkl HTAT, T AT eel, [aTehl gell a7 qHar fhararey (e @1 ger s 9fq 0
JIAT A=T FEN 7 FART I I T FTebT Tiiad qAT A= ATa9T e G0 TATIH TIHTART TATT
7 g% faari qar faeee frarsd afqard g7 a1 M g7 9fF 9d 99 Asee |

TS WIHET THNTT qa1 aTfeish darem @

B9 ISR @ T W @9 FIE B GRAH GHew g A A @Al NI G
#erE®E Gfq HATAL TEH Ergr | gT9e HIGl IAET I ATavTF A (9 @=es yHE
®IHT TE |

9 q;hﬁ @9 (Capital cost or initial cost)

3. e FATAT @9 (Annual Operating cost)

AT @ AT o TR GAATS [T
%) =T @ (Variabl cost)
g) few g9 (Fixed cost)
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q. T @

ATy sT% ZswRT gfed qatar (SEIEA EETIA TaH]) FATIE ETHT T a1 ATavE
O @EEE A g | SETERUEl T ST @fvs, e qredr famto, o argfaer Eer
a7 GIEYEE, EATAN O, IHHII q4T AT ATGYAF H{GHT, TAT, AT AG TEA WY AT 92 T
a1t feasn/ @ud grad | aifte 9w afz T 959 |

3. A+ HaTeA @
T A=A T3 THNH GHew T43H | el =7 @ (Variable cost) 7 24T f¥7 @ (Fixed cost).

&) A @

TH GH AT ATHIAAT JATET SHAT F4T T ATAHT 24 F9H @ 24 a7 UF aredl
qATTHT BTHAT 92 T2F ATI9TF T ATHUEEF] @9 G295 | A& Gr@erdl aam, Ara
?rﬁTrI'l?, TTHe® (Glassware), TETAE aﬁmfra'a, GIATAAT ATATEHT FIST, BTH Z7, fﬂ'ﬂﬁ
G, A ATHTG 0 ATOdiEE gar @9 A1fe = @96 998 | AT el T a7 'y e
ATGHT = @ 9 41 Hed & |

@) feaw @4

ZACTIAET AT FTA7T ATk a1 T4 TEfTF FTATA FHATF A0 T @Hee T38|
AT Seae TdAT @He% (€47 TS (ATF F=A1ed @A) Taa | TEA1 Fearadal g
& ae Aifg a1 9fTada At g4 a1 ad 9 9 @d @ AE g9 g | Ied @A
TR ey @7 FHAYT T AN @HF @A T T4, | AAAF A B a7 ags A
#aT ATHAE! g9 LT TOREA TaA | A TATAR AT HISAT 7 ATATHRN 72 AT TE AT A Fel
qT @ FaTA fea Za1 FTHES EATa TR S ATAAT AT ATATUT AT JUHLIH @A G AT
STRRT WIS AR R0 AEE A1MF FTARE A TEE | Ay G @ 7 A
T @@ AT F ST AT @ Al |
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qrSUehl AT, Wﬁ,w,w@ﬁmmwmﬁwanmmﬁ
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|1 ¥ AR MOGE-%, TAFEF TIHARTGY EFTEH 3053 AT (Lamsal et al, 2008) TR
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