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We performed four sets of feeding trials to establish optimum feed size (Exp-I), stocking density (Exp-II) and feed-
ing frequency (Exp-III and IV) for Korean rockfish. In Exp-I, three different particle sizes of a commercial diet
(small, 2.0-2.1 mm; medium, 2.4-3.2 mm; and large, 4.0-5.3 mm) were fed to four replicate groups of fish (22.8+0.1
g), each of which was fed to apparent satiation for six weeks. In Exp-II, fish (44.3+0.4 g) were reared at four stock-
ing densities (1.5, 3.0, 4.5 and 6.0 kg/m’) and fed a commercial diet to apparent satiation for four weeks. In Exp-
111, fish (14.8+0.1 g) were fed a commercial diet once, twice, thrice, 4x or 5% a day at a feeding ratio of 3.25% of
body mass. Another group of fish was fed the same commercial diet 5x a day to apparent satiation; this treatment
was designated FS (five times satiation/day). In Exp-1V, fish (31.3+0.1 g) were fed a commercial diet once, twice,
thrice or 4x a day to apparent satiation. Another group of fish was fed to apparent satiation once every 48 hours. In
Exp-1, fish fed the large particle (4.0-5.3 mm) diet had a significantly higher feed conversion ratio and lower protein
efficiency ratio than fish fed the small particle diet. In Exp-II, groups of fish reared at densities of 4.5 and 6.0 kg/m’
had significantly higher feed intake and growth performance than fish reared at 1.5 and 3.0 kg/m’. In Exp-III, fish
fed to apparent satiation had significantly higher growth performances than fish fed once or 4x a day. A significantly
higher feed conversion ratio and a lower protein efficiency ratio were obtained in the FS group. In Exp-1V, growth
performance and feed utilization efficiency were not significantly affected by experimental variation in feeding fre-
quency. Fish fed to apparent satiation once every 48 hours had better feed utilization than those in other treatments
and growth performances of those were comparable. Therefore, the optimum feed particle size, stocking density and
feeding frequency for Korean rockfish under conditions we used were 2.0-3.2 mm, 4.5-6.0 kg/m’, and once a day or
once every 48 hour, respectively.
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= sk AlZHRE AR #e o] Qlth(Hossain et al., 2000;
Azaza et al., 2010). Z} A A of| At 27|19 AIRE 3+
She AL B89l U o] 83 AUARE ST 4 ot
(Wang et al., 1994; Hossain et al., 2000). @2 =W vigAL=
B|Atoll A= 2 A A AR A7 E AR AFR SOl E
FE AlFstaL ek sk Ak A7 o whE Ao iRl 7]
Z A7} wjH|sto] A AtRA7] 5 71l gt o}
A9 ZAZ Yol Bagt AAolt ARFTE3eE oFY
A7 AJEgo) e vR= 3§ 82lojtk(Lee and Pham,
2010). ¥1&= & AbRag2 #017] of 79 At e
2372 ¢] AgkS ua 4= 9 X 9HHancz, 1982; Folkvord and
Ottera, 1993), Y3t AR T F-2 AR ES T4, ALRH]E 5
712 of7| A7 Bk ofjeh ARG oksAlZ|A] ek, A}
g2ag3lgol gt 7= channel catfish, Ictalurus puncta-
tus (Andrews and Page, 1975), estuary grouper, Epinephelus
tauvina (Chua and Teng, 1978), olive flounder, Paralichthys
olivaceus (Lee et al., 2000a; Lee and Pham, 2010), Pacific
cod, Gadus macrocephalus (Choi et al., 2011)E tjAy o2 o
e om, Tl gt 2fol7t e Ao ® HuE ek

AL ofe] 44, ARA, FARA HH2
& vt Rowland et al., 2006). 4291 A4S F-A5)
1A e YA SHolA] oS Rt T
1= FAL ol AEEA folow Ageka 4
OB AL FEAT S Gk AR TEY F7He
rainbow trout, Oncorhynchus mykiss¥} halibut, Hippoglossus
hippoglossus L8] /370l UHE: ke vl o= Qlokar Harw gl
THHolm et al., 1990; Bjornsson, 1994). Atlantic salmon, Sal-
mo salarol| A= AR =] whE A7 ZFol 7L AAIRE, Arctic
char, Salvelinus alpinesol| A= ARSU =7} 2715k whel 23]
& AAHEo| 2718k ckal s Qi th(Kjartansson et al., 1988;
Baker and Ayles, 1990; Jorgensen et al., 1993). QFY A Q1 Al
AAZAE AL Aol ol Hee AR FFAL A}
S| g ek Fo] Ak

27 Bee g 414 sitol 502 S felol 4 WA theoR
Bo] Q41| ofgolth. 20124 QA4 23,085 2.0 2
A FAAPAFEL] 0F33.1%E *}X| STk Statistics Korea, 2013).
AR ZoEeke gaoR B ATl il AR A7
9 e E giAF e R o] FojFtH(Lee et al., 1996; Lee et al.,
2000b; Lee et al., 2002; Kim et al., 2003; Lee et al., 2008; Seo
etal., 2009; Kim et al., 2009). A}=2-25315:2} ARS8 o) Tjgt
ARATEo] UAMAT AAA A7 e 52 A3 7|29
+= ojH|gk A olth(Lee et al., 1996; Myeong et al., 1997; Lee
et al., 2000b). weba] o] ¢l FujESO] P Al FA7|
& 72 97 |22 Asto R HiFALRS] A7](AF 1)
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HIRA LR (SR AR )E SashHA ]85kt

AR 12 A7)0 g AP o=, AR SJAMA A
= AEE RS Farsto] A olFo HatAlSel A9t

F A& (medium, 2.4-3.2 mm)E 7|20 2 A o|=27} 43 7}
L3 ool A =717} 2 Al (large, 4.0-5.3 mm)@} 2FS ALR
(small, 2.0-2.1 mm)= Z 39A 2] AFRE AEste] 355191
ow AddolF7t Aol whet ARt 271% AHA-s] 246
o} WA 22.8+0.05 g & 2u]ES 12719 200 L 93
SehaE pxo) ZF AT 60 nh A 490 2 ufx|51g]
o AAbR S5 1€ 25](08:00 A2} 18:00 Al)ofl L1 A
657+ WHE3 SFITh AR 20-22C RI9 = A2
of &j&sh3rt.

AR 2 AR ThE AP o R o3t At Hat A
443104 g O] 2UESS ASEEE Gfsto] T 12719 5=
Zof A2 vjA|ekGth AR e AYUERE et
2] 72} 1.5, 3.0, 4.5, 6.0 kg/m’o] E| =2 Agloj=o] nfa]4
£ gosto] 3utRCo g wiA|skgitt. ARALR(3.0-3.2 mm)=
& 23](08:004] 2} 18:00A]) ¥HE-3 SFITh ARFAE 2 45
F A Qo ARS8 17-20C W2 AR oF
ot
A9 32 AtEFE S digt A o' thgat P} Wt R
A 14.8+0.1 go] a2+ 18712] 60 L Y3 ZefAg 42
of Zt Agtd 25 npe| 4] FARQ 2 i A|stoitt. A= Al
AAFR(2.4-2.6 mm)<] T35 Fefsto] 14 1-53](08.00,
10:30, 13:00, 15:30, 18:004]) Y=ol FgFdl= 5749] AL
o} 19 53] vHE-Z3st= 17 AFK(FS, five times satiation/
day)2 & 671 AF7F A= ek v AEE Al
Qe YA A5 1Y ofAIF2] 3.25%9] AFa7 3+
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A 19] A= Table 10 YeR Sich 2557, A7t
AAES AFRS] A7)0l P ] okt Al H gt a gt
AE7F Small A3t Hsf 94 o= WA Lepyith AL
EAFET BESA = FAA Y Zol7t ek Fda9
23R} Fo= Asta Aol ol FFS o o]= 43t
£+ A= HKlein et al., 1998). LargeAl 3 Lo] 4 9] W A}
BAS%A &I G Ho] 8 g2 A3ta A0k &} 28 H
2 O] Zaso] OJgt A3t &0] Asto] 7]QIgt Ao F5HT}
(Tibaldi et al., 2006). AFE3|A ol A Alats wigAlE P4

Table 1. Growth performance of juvenile Korean rockfish Sebastes
schleglii (mean initial body weight 22.8+0.0 g) fed the commercial
diets with different pellet size for 6 weeks

Small Medium Large
(2.0-21 mm) (2.4-3.2mm) (4.0-5.3 mm)
FBW' 44.9+2 4 42.9+0.5 42.1+2.7
SGR? 1.64+0.13 1.54+0.03 1.49+0.16
FCR® 1.1740.05°  1.32+0.09®  1.40+0.19°
PER! 1.64£0.07°  1.45+0.11*  1.36%0.18"
FI° 25.3+2.1 26.3+1.6 26.8+2.5
Survival (%) 99.2+1.0 99.2+1.0 97.945.3

Values are presented as mean =+ SD. Values in the same row having
different letters are significantly different (P<0.05)

'Final mean body weight (g)

Specific growth rate (%)=100x[In (final mean body weight)-In
(initial mean body weight)]/days

3Feed conversion ratio=dry feed fed/wet weight gain

“Protein efficiency ratio=wet weight gain/total protein given
SFeed intake (g/fish)=dry feed consumed (g)/fish

olE e 7L Aol tigh ol g flsto] A 27
O) At E AlElsh=t] thar offFo] Qlof, A km 27| 7F H
Ch Al St ofop & Ao = Al ETh A9 18] A3, xulEe
(23-45 )°] 2A AR 7] 2,032 mm H 9 RO T
.

A9 29] A2 A= Table 29 YER ek 2F7A, I3t
ARE, AP AT 4.5, 6.0 kgmPAEF71 1.5, 3.0 kg/mP A
Aol Blsl FoH o g w3tk Alrdgta s, tdol8a
&, AEEE LE AT A FoA % Afo]7F $igiet. Choi et
al. (2011) Pacific cod, Gadus macrocephaluss- 4-12 kg/m®
o ARG Wololl A ALg3 A3t A felHel Aol sk
glom ARaEE TUE Aol FoHoR A U
Elygttial R 181¢ ) Lambert and Dutil. (2001)2 ARSI =
9] 2717} Atlantic cod, Gadus morhua 2 %3} Aba/dFS
S kA ZIckal a5}l 9121 brook char Sallelinus fonti-
nalis @} rainbow trout Oncorhynchus mykiss & tjAo= 4
Al dAtoll A AbRA RS At BALE QI ok(Vijayan and
Leatherland, 1988; Holm et al., 1990). §1H ]| Salas-Leiton et
al. (2008) Senegalese sole, Solea senegalensis®] 73 A2
Teof| wsl = 2ol 4] Hrt whE Aol FE Kol AbaAd
F&ol 71 e o] 23t 352 wol|F A o3t Aol
Aeskal ok AR EE o 79 EgAl e ATt
i} ol G Ao F FeFe vIA M o= AR Rl Aol A
HA o2 AEck(Jobling, 1985 ; Papoustoglou et al., 1987).
3 QAFoA] et DUE AR 448 F7H AUE A
Hol ulal AliA o2 v A} Hold s oA o
o 4% 875 ATstol Ak Al Feke] S717] o wit
], 2u]E2H(44-60 g) 2] A7 AR == 4.5-6.0 kg/m’ H 9
A Aoz AT

1% 33} 49] AJAATH= Table 30] LrER ). A1 3]
THA} AIHEES 1Y 53] vHEgolE AAIRHFS AF
T7F GAEE 1Y 13] 33t Aot 1Y 43] o] 3
S Aol Hlal folF o= itk AlR gt a ) vy
o]-§a&2 FS A7 th& Ad ol Hlsl o8 om e
BES Hoh AFRA R FS A7} o2 Aol vlsh
FYH o oI 2L BE AYFA FZ QI Ao
£ Holx] ot AY doflA= 1 13]9F 24 13] 353 A
Ao AtmA Tl thE Al Bls fojHom wWyte
U AEY AbR R Eol A e 22l Aol & HolA] okttt
NEES WE AGToH §oIHel 2Hol7l YT Lee et al
(1996, 2000b)-2 25-60 g 7] 9] ZujEet AR FTF3
= 2% 13]0]H, 6-20 g 7|9 A= 19 13]2faL Harshgieh
ojefgt Ait= & A Axet YA|sh= Aatolch Abm 313
T ALRAF F o] BIR= AR YA o] glon
(Holmgren et al., 1983; Lee et al., 2000b), A=-zA | wte} o)
27| YelPdthLambert and Dutil, 2001). 22222 1530 g
ZuEEho] AYALE T34 1Y 13],30-50 g2 2% 13]0]
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Table 2. Growth performance of juvenile Korean rockfish Sebastes schleglii (mean initial body weight 44.3+0.4 g) reared in the four differ-

ent densities for 4 weeks

Density (kg/m°) FBW' SGR’ FCR’ PER’ FP° Survival (%)
15 47.6+0.13° 0.910.02° 1.30£0.07 1.34+0.07 13.40.65° 10020.0
3.0 55.940.38" 1.05+0.01% 1.030.05 1.70+0.08 14.1+0.66° 100£0.0
45 61.5+1.50° 1.2340.10° 1.1340.16 1.5740.25 35.7+2.51° 1000.0
6.0 59.6+1.12° 1.17+0.07" 1.1120.10 1.58+0.14 32.3+0.93° 10020.0

Values are presented as mean + SD. Values in the same row having different letters are significantly different (£<0.05)

'Final mean body weight (g)

“Specific growth rate (%)=100x[In (final mean body weight)-In (initial mean body weight)]/days

Feed conversion ratio=dry feed fed/wet weight gain.
“Protein efficiency ratio=wet weight gain/total protein given.
SFeed intake (g/fish)=dry feed consumed (g)/fish.

Table 3. Growth performance of juvenile Korean rockfish Sebastes schleglii (mean initial body weight 14.8+0.1 and 31.3+0.1 g) fed the
commercial diets with different feeding frequencies for 6 and 8 weeks

FBW' SGR? FCR® PER* FI° Survival (%)
Exp-III (Restricted feeding)
One meal/day 30.10.7° 2.21+0.08° 1.25+0.12° 1.40£0.14° 19.4+0.15° 97.3+2.3
Two meal/day 31.040.1% 2.30+0.02% 1.22+0.09° 1.44£0.11° 19.6+0.28° 96.0+4.0
Three meal/day 31.1+0.6% 2.32+0.06™ 1.20£0.05° 1.45%0.07° 19.610.36° 96.0+4.0
Four meal/day 30.5:0.6° 2.25+0.08° 1.19+0.11° 1.47+0.13° 19.3+0.04° 98.7+2.3
Five meal/day 31.3+1.1%* 2.33+0.11%° 1.19+0.08° 1.47+0.10° 19.6+0.32° 96.0£0.0
Fs® 32.9+1.3° 2.47+0.13° 1.62+0.10° 1.08+0.06° 27.8+2.99° 93.3+8.3
Exp-1V (apparent satiation)
One meal/day 48.8+3.0 0.89+0.12 1.50+0.21 1.18+0.17 25.9+2.3° 83.317.6
Two meal/day 48.8+2.5 0.7610.29 2.10+0.51 0.88+0.24 35.7+4 4™ 81.7+5.8
Three meal/day 51.2+3.1 0.95+0.17 1.6310.18 1.04+0.19 32.3+3.3%® 81.7+2.9
Four meal/day 49.0+0.4 0.90+0.02 2.10+0.40 0.85+0.16 37.3+6.4° 83.3+2.3
One meal/two days 48.2+3.3 0.86+0.13 1.44+0.30 1.24+0.26 23.9+2.2° 90.045.0

Values are presented as mean + SD. Values in the same row having different letters are significantly different (P<0.05)

'Final mean body weight (g)

Specific growth rate (%)=100x[In (final mean body weight)-In (initial mean body weight)]/days

3Feed conversion ratio=dry feed fed/wet weight gain
“Protein efficiency ratio=wet weight gain/total protein given
SFeed intake (g/fish)=dry feed consumed (g)/fish

°FS= five times satiation/day
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