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1
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TGO j F \5 1000 = T
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FC - / e D
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1
. r3
L i F \ 1000 o .”-2
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\Fc-w, " )"\ TGC- D

[0103]

[0105] Al = 18 ZxsHd, Al A AR AE512005 A3 29 dolg 48R (11008 T3 48w Hx H
AW, AT A AW, F T35 AE5FE), AAS7130) @S F 39 A=5F) 458E gdstes ds o
7+ 4735 (SGR, Specific Growth Rate) E@lo] H&3sle] U7 AFE(SGR) @ A= 4 AU

[0106] Z TH AERE) HEE 98l WE A7 A5 (SGR, Specific Growth Rate) E@e =382 52 yehd &
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7)o A, Ln()& 273k, FC = F/WG = F/(Wf - Wi)E YEATE.

e

oh AAleelA, A1 4 AR AEF(1200E A 29 dHolH w1108 §
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o2 A A, Al 7 AR AAEF(12005 3%]' 892 dolg 485 (110)E F3l dgwe HAx Hf
Wi), AF FH+ A=), F T+ ’\} (F), " =D, A=71ZHD) &S F 39 A= Xz
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[ 1]

Talle 1. Charartetietce of hio media

Med'a Raldnes K1
Type Flat cylinder
Material High density polyethylene
Density (0.9270.35 g-em”
Diarneter 10.0=0.2 mm
Heigat FOE)L mun
Specific surface area (mf/m™) 500450 m'm™

AHEAE HAE FZAE Bl ARG Al2=E(200)9] AA
W B (Ball valve)Z o] &3} 5
A7 (2800 Fal Abds)
Zele S8 AhAaEy A4
k. AFz(250)0
8 34" B g A

A3, ZF FxR210)ve FHjE &

2 ZF F2(210)0A HiEE wiEFE W
8T & Ut ATV (270) & oo

A T A, Edxols WHE o]&3le &37](290)0 FFHvE AFES 2HT

= 4 = Z47be] g=7r E  gla, EA7(2s0)E

F2(250) % FF9® F H2E (26005 Fal WV A7 (28002 F9E + Art.

T w8 S A2"(200) 0.2 2E i AFFAE Fol)e & A, §F 3d7 AASIT. AR

&5 W& FCe SGR, TGCo F#TA WHE a5 ¥

£ &Y. g ofFe 19 A3 15 (Treatment]l ~ Treatment 4

lo
frt
T e
4
9

AR AIFE VIR 25 A AlAvit dA A Ow U J3oE dko] vEE V]SS oAl Al Add
o] ¥ X/ Folx 7 AF 50+13g, AF 16+£1.9mE APFA Adst LA Fo]E AEsigit. A
¥ 717Hgor FF7]= 120:12D (08:00-20:00, 20:00-08:00)% F-A3tAom, AE F2& WYzriz Ay F&
FAB FAaL, Fxodes TS Yol A4 pIs FAdFAY. AR Al AU Folg e AHRE oA
10:00, 2% 17:000] RH5o= 23] Fgatglon, FAIN Fof7k WA i @2 AARe st Ax F, F
THE AFRRA A9

A 717 8Folal AF TR Al 7 AFEE sombelE AR st Ui A s 2 A%, FC,
SGR, TGC, H]¥F=(codition factor), BEEES HA433tt. 54 Alde 54 d, $& X33}
Ak, SGR, FC, T6Ce ZH7 A7) 8k 1, ¢34 3, F#32 105 o83t AlXtstla, HRkE=(Condition
factor)= (Wf/Lf3) < 100, A<S(Survival rate)(%)2 (Nf/Ni) X 1008 E3) Als
HAF FF AT, Lis AF Ho A%, Nie Jx vES$, N FF v=8i4E Yeldg.

o

o 7

74
off
i

% 4% 8700 o A 717 @ gel U@ 51 B4 AE e 2del,

~
i)

oF A 717 =<k 2 AF aFo] E3IHE Fxo e F(Temperature), &FEAFA(Dissolved oxyzen,
DO), pH, & YE Yol dA(Total ammonia nitrogen, TAN), ob&AkA A (Nitrite nitrogen, NO2-N), &Ak

A A (Nitrate nitrogen, NO3-N), EBIX% (Turbidity), % 7€ (Total organic carbon, TOC), & F-f i

b
e
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[0150]

[0151]

[0153]

[0154]

[0156]

[0157]

[0158]

[0159]

[0160]
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& (Total suspended solids, TSS)& ZA&Att. &F44, pll, 422 1€ 33](10:00, 14:00, 19:00) F-th
£ O35 54 SAHAVA0)E o]&3ste SAHAT. F dRYold HAa, ofdAd AihE 1~-FF& F 23(38)
2Yd, FoY) 5~F= F 1Q(§‘r§i°‘) S48, A 24, g%, F 4] 84, F FF 1PELS 14
FE F 13(£89Y) 5~FE 259 13(F8Y) 4890

TAN®} NO2-N&= Z+7; Salicylate method(Hach method 8155)¢} Diazotization(Hach method 8507)& o]&-3fo] &
A=A (DR 900) 2 STHEE =A3FYtt. NO3-N+= Cadimium Reduction Method(Hach Method 8093), Turbidity
+ Absorptometric Method(HaCH Method 8237), Total organic carbone Direct TNT Method(Hach method
10129)l we} EFF=A(DR 900)E o]83t] Z7d3} k. Total suspended solidsi= 35 FZAIH7ITl w
2} 54353l
& 8T FAN Fol A 713 wote] A B4 Ad a2, &54kA, NO2-N, NO3-N, TSS, TOC= A9 3t
W foludk Zol7l It (p>0.05). pHOlA Treatment 17-7H
T2 T Fomgk Zpolzb JATH(p<0.05). AR BE AT IgolA FAIN Fo /\}%@7301] 1 ghet pH
He 6.7~olH&E FAte] ol FolAl WA= 3ol gls A= Fddnt. TANOA F30E Foju|gh zto]7t Q)
AL (p<0.05), olF9 Ao dFE FA v ALE WY g E23FH A "F—fr% frA3kGlTE. NO3-N,
turbidity, TOC, TSS®] &% Z F 7)zre]l At s3] @ A A AHl A HApHor HAEE
& Bt ol Al&E U ofF AR HA BAES dASA FAS7] A3 RAS A NA AAmE R
A O-] o 1:)-5]

Treatment 2, Treatment 3, Treatment 4, #

R=Nye}
=T T =2

T 58 FFSIH, F 357 FA Fo AMSS miA A S 71 AE b A 29 F 5, ANS 2
=, SGR TGCE Treatment 1, Treatment 2, Treatment 3, Treatment 4 T-{FHE F-n|3t xfol7} = AL 3
Q& ATHp<0.05). AlE FFEC] & AF F3F £o=2 FA7 %o, SR TGCNA Treatment 3,

Treatment 4 F-7F& Treatment 1, Treatment 2 T-7roll Ml Atha oz $=x]7} wgkt}. BT o] A Treatment
1 %2} Treatment 2, Treatment 3, Treatment 4 3+ Akelol fewmatAl Zpe]7t UYL Treatment 2,
Treatment 3, Treatment 4 T-%F AlololA = Fou|gt 2Fo]7t §lATH(p>0.05). Treatment 1 F-ZrollAl 7} X
7} =9kth. FCOlA Treatment 4 +7F2 Treatment 1, Treatment 2, Treatment 3 %+ folm]dk x}ol7} U<
A9 (p<0.05) Treatment 1, Treatment 2, Treatment 3 T-3F AFolelld Fow|dt Z}o]7F gt (p>0.05). 3FX|RF
Treatment 4 T-3rellA 7 F27F ol AtmAFe 94 BAIR] Alm a8&0] 7M £ Xdo. AEES 28
FRrel A gk Zpo] 7t gl TH(p>0.05).

F AFSE vix 2 A 4 A o WE A3k AE (Variation SGR) 3 YEME =
- 24 ZFr(actual SGR)¥ s U3+ AFE 29 Fh(Prediction

W% SGR mde] Zko] Treatment 1, Treatment 2, Treatment 3, Treatment 4 T-7FHE 9
S g A (p<0.05). AR FHEC] =2 A¥ I5Y¢TE FAV 52 AS g9

=

2 o] A A4(Variation TGC) #E Y
24 Zr(actual TGO)I} W& 2 & A

Lo |
N o
X,
oﬁ
x °
4> —1>

I SA% 2+ Y aFE ¥HF AR AR #HE UElE E¥ela, &=
118 7z} 243 289 712 A8 A4 29 Zt(actual FOF W% A& A4 29 Zh(Prediction FC)& W3}
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= 108 #HxeH, M5 FC 2do Zk& Treatment 1, Treatment 2, Treatment 3, Treatment 4 T7FEHE F9
13k 2Fol7t glE AS &g 4 ATH(p>0.05).

pud

d

® 125 7b 49 25 71E 4% 2 g uE A4 B g Aele] A& nas et

= 125 FxeH, 7]F SGR Ede ZH(aSGR)F WE SGR EHo] #H(pSGR)S dX&-8 1.01(Treatment 3),
1.04(Treatment 1), 0.96(Treatment 2), 1.27(Treatment 4) O % =& AL st 4= Jdut. 71& T6C =2
o Z(alGO)# WF TGC e ZH(pTGC)2l Y& 1.00(Treatment 1), 0.96(Treatment 3), 0.88(Treatment
2), 1.18(Treatment 4) T2 & AL A& 4 Q. Treatment 37 4 1FoNA 7|E BP9 g3 WE
Bdlo] Fro] dAFo] W FoR Yeiwon, 3T LgolA FYE AR v WE Ede] gro] A&
o] 7] A% FEU} srol dF GHES RAE Hold Aom 4T 4+ Q).

SGR et At WE FC (32 7)o h(pFCs)¥} 71+ FC o] gh(aFC) o] A&
1), 1.03£0.06(Treatment 3), 1.04(Treatment 4), 1.07(Treatment 2) o2 ¥ AL 3
ey AgE Wy FC RE (534 13)9] gHpFCt) 7 71% FC 2dl gh(aFC) o) dA1&-2 SGR =dy Age W
5 FC 2d9] gh(pFCs) ¥} 7]& FC 29| Zh(aFC) Arole] AX&3} Zourt.

©
oo
—~
—
=
)
o
—
=1
@)
=
—

Boagel o Ande] M2 WE A 29 7wk ofF A4 4% P Agst: sErold,

rlo

X 13

T 138 #Azsd, A o
(A S1310). o= S0, A4F a9l
H F2(T) 2 ARS7IZHD) 7Fedl Holx 3l o] gs xghst 4= gty dg¥wts A% 29 dolge A%

wEel FRo wet gebd & .

oA AAlefolA, F 29 dolE 4R (110)= AREAFe] Alofol whet F & ] :
gE Ao, 4 a9 dolE A¥F(110)= AR&ARe] Alofol utel wire] (140)0] A7de 4% 2l el

oM, 4 a9 HelE 4ER(DE Az BE AFW), A%
e A AR FER(1200% F FH ARE) WFE LI
2 A%k AAESR) ¢e 42T 5 At

C AR
WSS TS WE A7k AFE(SR,) 2D 5314 52 Ukl 5 )

_1
@)

=

=

=

Qi? it
e

td

ne
o

N

P

Ws AR AlF(FC) BE
3L 3

i
Y AA el A, ARETIZHD) BFE E3eke WE AR Al

o2 AAlde A, g4 a9l delE gEF-(IDE Hx Ha AT, AT Hd A5

ARSZIZED) S dEwta, Al A AR AEHE(120= F F5 AEF) H4E 2 i i
(TGC, Thermal unit Growth Coefficient) EE& 7|22 2 o& A% AF(IGC) #S A= 4 9l o
AAdoA | F FF AREF) HFE E3se WEs 2 o AA(IG0) B 5k 122 vebd 4= ot

=
Haseel - (130)= Al 4 AR AE5F(1200004 Ated 44 AEE st =30 (27 S1330).

A AAeNA, WE Y B ] ofF 4 oS WHe A2 AF Ju ASREIEA)} AE Y 2

e A dF o olFe A2 4 ANE AEs WA L AFROIEA) AL 4% An sy
(1200l 228 AL 43 AREHS A2 47 4u BEPoA HEE A2 4% 4R(EHE Mastel WE
J 2} =

2
o] AMFE=E HFsks dAE o 23} 5 Q.

/Kozo} nd

& 5o, ASy= Al A% AR A2 4 R dAE(AH2 A AR @/AL A R ghel 7] AA
AL Y (s 501, 0.9 7] A" A2 29 @(dE 5o, 1.1 Aol A5, Al 4% AR SR
(120)¢] ®& A4 mde] A=wrt e sox 34T F vk, o AAddA, A= t& oA ="
A1 37 AR 8 A2 A AR dAE Al 29 %, A2 £E @S VxR ASie dE 4% 2l Al
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SIS

EH2
230
200 ,:'J
2308
f;—{\./
0 q\l:nm!u :_l
f - 230k
I ¢ cones ¥ 240
i) /1
210a 2106 210 20d 210e 20f L
,JI f | F{ ,l' « 220 |
240z
/—LM l Jﬂulll I rmll I J""I"I I I"'"I|I /—L‘IL{‘ Drum filter Biofilter .
| ! | | 2400
" “\‘ y Biofilter
o O O O O —O 29t 260 250
N ST v
" . , L vy
S A O AN B LY e
— N
y | \ \ \ = o
Etfiuent 2109 210h 210 10j 210k 2l Y Ko
Orsiny Ret:li'*nu Flowmneter '\va=
280

k1
N2
(VA

Difference in feeding rafe by experimental group

Treatment 1 Treatment 2 Treatment 3 Treatment 4

Feeding rate (3 130 &0 & 40

1
g
HN

Water quality in the experimental in four different feeding rate for eight weeks at recirculating

aguaculiure system

Parameter Treatment 1 Treatment 2 Treatment 3 Treatment 4 Sumn P walue
Temperature {T) 17,505 1750, T 1750.5° 175403 213
Dissclved prygen (me/L) 11417 114417 114418 114418 11.4+1.7 1332
H 7,344 297 T.360.2F i T ol T3620.24° 73540230 1034
TAN {me/L (L6122 {15820, 28 (ELe(24" {.5720.23° 0.5650.957 {000
NI (megLad 0264006 0.27+0.06 Q.26=0.06 0.27+005 {h2T=0.04 {682
MOs-N (me/L) 556153 5184145 513149 40021403 587406 1300
Turbidity (FALT} 13042 13847 145464 14.8+4.1 15.0+4.1 {168
TOC (mg/L) 11.245.1% 11.1+4.17° 12.0+5.1* 1i3+3.4% 182370 0106
TSS (mg/d) 572x1 75 5.47x1.31° 553+1.35° 57221 51° 5082143 i
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k1
N2
%]

Growth performance of rainbow toout (Oncarfamchus mykiss] reared in four different feeding rafe for eight wesks at
recirculating aguaculiure system

Parameter Treatment 1 Treatment 2 Treatment 5 Treatroent 4 P walue
Initial fofal bicmass (kgd GATHLID 6442003 GABE LD 6. 4220H08 (740
Final total bicmass (k) 22TH)6a 20.7+]1.2b 63:06c T1.7+k6d G000
Initial stecking density (hg/m) ks (A ] D47+ 0d BA5HE 14 9 a4 11 0740
Final stocking density (kedm) 33309 34+ LTh 24009 17.2+0:9d G000
Total feed amount (ig) [&4H)0a 1344000 H300c 7.28000d Ete L]
Feed coefficient, aFC BRIEE (X4 0. 84:0 0T 1020 050 13740 [4a G001
Specific growth rats, aSGR (36/ady] 2,330 06a 200080 1680 13500084 G000
Thermal unit growth coefficient, aTGC 20540 0Ta 1700080 1533004 L0007 (00
Condition factor 12280 (2a 1150080 1130080 1150050 015
Survival rate (%) w017 96,33 3 04725 928257 [
{a @ Actyal)
EH6
Wariation SGR (Specific growth ratel model of rainbow trout (Oncorfrnchus mykiss) reared in four different

feeding rate for eight weeks at recirculating aguaculture system

Parameter Treatment L Treatment 2 Treatment 3 Treatment 4 P value
Wi la) Sl 0 50 S0 -
E kgl 164+ 0a 11300 10:320.0c T2:0.0d (OG0
afC L2+£005b (940070 L04+0.05h 1370142 {001
I (day) 56 56 56 56 E
pSGR (Fafday) 2.242042a 208£0.100 LEGE0.05: 107 £007d (OO0
(p * Prediction)
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2.4 A

2.2

2.0 -

1.8 -1

1.6 A

1.4 1

1.2 1

1.0 1

0.8

Treatment1  Treatment2  Treatment 3

—8— aSGR
—O— pSGR

g
()

Treatment 4

Comparisen of the actual SGR model and prediction SGE model in

four different feeding rate.

Waration TGC (Theomal unit growth coefficient) roodel of rainbow troot (Onecrfomcus mwkiss] reared in four different
feeding rate for eight weehs at recirculating agquaculivre system

Paramster Treatment 1 Treatment 2 Treatmsnt 3 Treatment 4 P walue
Wi (g 0 50 50 LS -
F kg 164061 1L3+05° 1030400 720 0
arC 1022003 0048007 Lode008" 1.37E0IE U001
D iday) 6 56 56 5 -
T (T) 175400 175200 175£00 175400 G2
rIGC 2062006 Loelof LA420.05F 091 £0.06° 00
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k1
N2
©

2.0

1.8 1

1.6 4

1.4 4

1.2 4

1.0 1

0.8 A

D.B T 1 L] T
Treatment1  Treatment2  Treatment 3  Treatment 4

—8— aTGC
—0— pTGC

Comparison of the actual TGC model and prediction TGC
model in four different feeding rate,

EH]I0

Varfation FC (Feed coefficient} model of rainbew trout (Oncornehus mykiss) reared in four different feeding
rate for eight wesks at recirculating aguaculture system

Parameter Treatment 1 Treatment 2  Treatment 3 Treatment 4 P wvalue
Wi (gh 50 St 50 ) b
F {kgl 16,4047 11.320.0° 10.3=0.0° 722047 (L0
aTGC 245007 170080 1.384304° L8007 L0
D {day} 56 55 55 55 -
T (T} L7500 17.50.0 175403 17.5=0.0 0.802
oFCs {88011 L0710 L3006 Lixak08 (.672
pECT 088+0.11 L0710 10320.06 10108 (.672

(S - SGR, T : TGC)
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1.6

1.5 1 T

1.4

1.3 1

12 4

1.1 9

.0 4

0.9

D-B 1 T 1 1
Treatment 1 Treatment 2 Treatment3  Treatment 4

—&— afFC
—O— pFC

Comparison of the actual FC model and prediction FC model
in four different feeding rate.

EHI2

Concordance between actual mode]l and prediction model of rainbow trout (Oncorfancius mwkiss) reared in
four different feeding rate for eight weeks at recirerdating aguacalture system

Parameter Treatment 1 Treatment 2  Treatment 3 Treatment 4 P walue
aSGR/DSGR Lod=0.02" (.9540.06° 101 2" L2717 0.012
aTGC/ATGE LOKR0.05° QEB0.06° 0.06+01" 1184015 0.0L4

aFC/pFCs 1042010 QLER0. 107 100 08" L3240 255 0.081

aFC/pFCy L.0420.10% 0880.10F L0020 13240 25° 0.081
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