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Effects of Water Temperature and Feeding Rate on Growth and
Feed Efficiency of Korean Rockfish, Sebastes schlegeli
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The experiment was conducted to determine the effects of water temperature and daily
feeding rate on Korean rockfish growth. The first experiment was carried out to know
the growth of the fish in the different water temperature. The second experiment was carried
out to know the effects of feeding rate of the fish. In the first experiment, feed efficiency
was unaffected by the different water temprature 12, 15 and 18C, but feed intake and
growth rate were affected by the water temperature. Feed intake and growth rate of the
fish reared in 15C were higher than those of the other groups.

In the second experiment, feed efficiency was unaffected by feeding rate except the starved
group. Daily growth rate of the fish fed 1.0% diet/BW and the starved group was lower
than the other fish groups fed 1.5% diet/BW or more. HSI, VSI, condition factor, GOT,
GPT, TG, GL and Ht of fed groups were unaffected by the feeding rate in the experiment.
Absoption ratios of protein and lipid were not different with the different feeding rates
in fed fish groups. These results indicate that the optimum daily feeding rate of yearling
Korean rockfish is about 70—80% of satiation rate.
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Table 1. Composition of the experimental diet used

Ingredient %
Artificial powder diet' 50
Frozen horse mackerel 50
Commercial mixture? 1
Proximate composition 357

Moisture 31.5
Protein 49
Lipid 8.5

'Commercial diet for olive flounder.
*Content ingredients per Kg mixture. Vitamin
A 1200,000 1U, D5 . 100,000 TU,E - 5¢g,By: 1
Sg,Bz-lg,Bs lg,Bu 2mg,K11g,C510
g, niacin : 5 g, Ca : 5 g, Cl1: 55 g, Folic acid :
500 mg, BHT : 700 mg, Mn : 5,000 mg, Cu: 1
g K:1 g Fe:lg Zn:1l g, Co:250 mg

2. HolZFFe wg ZvEY KA} 24

Aol AR-H A¥ ol HFAF 134.6~139.1
g(BFAA 203~211ecm) ¥ =gt
1dAelglen, dgole} Hxpidrys 16.2~
17.0 kg/m*E 2R3, A8 $2E 2004
FRPAVZ:=2(53F 1800) F olE31l}. Ag7
7He 8FZhoidich AP 19 Ho|FFHE o
ANZ2 0.0(Z 41, 1.0, 1.5, 2.0, 2.5% % 3.0%
(AP 2 2A3te] AAsgen, dyols A
zhol) whE Yol TFF HAL sl o 2F 714
o2 A AEFE F455c 4L 29 F¢
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oo g Az Pagct. HolFFL A
9219} 104} Abelol) 19 13) FFs3ch. o] of &
oz FEFFE 24 HolE o} YA &L H¢=
1 AE FAste] AAl Hol AHFE BAsA
Az Aol o] &5t *‘fﬂﬂﬂ%sl 2220,
5~24.2C2] HAH L, AE-L 31.8~354(%)9]
Hogon, §E4ALTFL 5.8~9.4 mg/le HH
Arh(Fig. 1). o] 9o} 27e 50 ulE TAF
ZAHA 9 FAE gl
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Fig. 1. Changes of water temperature and salinity
during the experimental period.

AGAFAG} AEEEAY AE ARNDE
FFE olBE olfeiol ARAAET UTHA
EAAEE ol oA A4ksiic,

HEZH-HEFTY

O'Zl-/("l (%)=
SR E(%) (Hz2ZF+HEZB))2
;XIOO
AEAF
ZEZEY_ X 2 Z2EE
AR E(n) = DL _AXTN
ZHo|lTFg

1
XA]»%—TX 100

i

=z
s

23| (HSD S WAFF|(VSDE A
R4 AYol sRelod 7 BT TS 5
¥ o7 AYTEE selelde TN F3eel

AAEE olafe] Ao ol Fsbglch

oX

Koy
2= b ) =
T (%) 01xﬂ%xwo
Z2k
LH%‘%—%HI(%ﬁmemo
oA Z

¥, |7 % (condition factor) 2} & X.n](ca-

rcass rate)= the Aol gsle] P, H|
wtre] 242 A A E MNAEE, AR
ARZEgA 7+ Agpde suiely 29 &
sto] ZA sl

2 e
Blehs = 00
(AA)?
o 21\ 2k
SARN)(%)= #;;1? X 100

A Al vixle QS d7] sl Hefhy
7 Ao 7+ AYFEE SvlelH ojipde
ZRE At nE&U4Ee vl g 2
BHE ol &3sled L EH(HYE 3k, YA
g YAEEF dAHE Helsld FHAA
-80Tol| st AL Biuretd, E
Fedlgest FRIFLE SEEAY, GOT(glu-
tamic oxaloacetatic transaminase) % GPT
(glutamic pyruvatic transaminase)< Reit-
man-Frankel'§ .24 ZAslglon] =4t
& obiAIeke] EAFIEE ARSlch

A3 A2 7 Yol FFTFHE Holu] 2hiA
4 A 435 XolF wlm B4y S5l
A¥Eg3 7 AdyHE suleld 729 35
sho] JBAEA X (FE %, 19930) E &71 F 7247
HAAAZ F AFEAQ] 4RI E(CrONE A
BAZA 0.5% 9 H&2 H7HE Hold FJFet
Ak #L FFHAR 9 ool EAE FASE
ol&3le] Y FHY F WFARIINA A=
AA EI H(1966) o] A2 E FARTY
o] &-3lod ¥rpo] A3AES FRIGT 4318
ofefle] FAloll o3l 3 cHNRC, 1983).

o afo F

Atg2% 9 Cr,0:8%
‘E‘%‘-o‘] Cl'zoa‘&\}%

£288(%)=>(1-

3o sy

Nuze qurag 10

—313—



R ek R

o], A¥AE 9 #e IR By
Y2 Kjeldahl H, %42 Soxhlet %4,
2 A3zl s A BAEC
(AOAC, 1984).

Az 9 2%
1 2ol wg z3)gede) LAzt
23182e] ol AT mAE AL
S 271 ARFL 12, 15 2 18TolA
APAEE TEEH ARY AIE Table 29

Table 2. Results of feeding trials of Korean rock-
fish in different rearing water tempera-
ture

Water temperature (C)
12 15 18
Survival rate (%) 100 100 99.4

Daily feed intake (%) 2.94* 3.64® 3.25°
Daily growth rate (%) 1.32* 1.66° 1.33°
Feed efficiency (%) 44.79° 45.74* 40.73°

Values are means from replicate groups of
fish, and the means in each row with a differnt
superscript are significantly different (P<0.05).

A7 AEEL 99.4~100.0% 9] HH
2 AReEg ZEled A8l Xelrt
$AHP>0.05). 12, 15 B 18Tl YA}
BAHEL 77 294, 3.64 9 3.25% 520,
UAIAEL 1.32, 1.66 I 1.33% 2 Y7AE
AR 9 d7AAE 15T NN BF A
ol vlstel BF EA Jeldoh(P0.05).
U AEAES 40.7~45.7% 2 Helz A¥R
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o] 5(1993)0] Z¥EZE 12~20C9 24
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AZE 9 AEREE 20CaA He 12C ¥
16CollA ] £2 ZHaE Jelgicks 2udt
Ao} ek7rel 2ol & Kol Qlrt, o2 gk Xpole
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Fig. 2. Changes of body weight of rockfish depen-

dent on water temperature during the experimental
period for 4 weeks.
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Fig. 3. Changes of body weight of rockfish during
the experimental period of 8 weeks.

Table 3. Results of feeding trials of Korean rockfish for feeding rate
Feeding rate (%/body weight)

0.0 1.0 1.5 2.0 2.5 3.0
Survival rate (%) 100® 97.7* 100* 100* 100* 97.7*
Daily feed intake (%) 0.00 0.90 1.39 1.76 2.01 2.03

% of satiation rate 0.0 44.3 68.5 86.7 99.0 100.0
Daily growth rate (%) —0.21* 0.53> 0.79¢ 0.84¢ 0.86° 0.83¢
Feed efficiency (%) - 55.94* 57.21* 47.35° 42.08* 41.08°

Values are means from replicate groups of fish, and the means in each row with a differnt
superscript are significantly different (P<0.05).

Table 4. Comparison of Korean rockfish reared in the different feeding rate

Feeding rate (%) HSIY VSI? Condition factor Carcass rate
0.0 1.25% 4.25° 14.10* 35.18
1.0 1.70% 5.20% 15.90* 36.95*
1.5 2.25° 5.65° 17.25° 40.92*
2.0 2.45% 5.85° 17.05° 36.70°
2.5 2.30° 7.85° 17.65° 35.07*
3.0 2.30° 6.35° 17.50° 33.15°

Values are means from replicate groups of fish, and the means in each column with a differnt
superscript are significantly different (P<0.05).

V! hepatosomatic index.

Y viscerosomatic index.
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o, A5 YPHoHHAT 1.25% ol4dollA
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oltE s AL ARES AsE ARE
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9} =y ¥ Xoj(o], 1994)NAE L Zigko)
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ATl 14.10~17.65% 2| W2 7HEFunt
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Zeul 2 wmEsh WAl Ui e Holel
BN REoz ] 2Rl WA A
3 WA FHAe] UAASE AEY Aoz

ukel 2ok, GOT ¥ GPTE A¥7E
ARE FTEEA W HATFNA 41.8 H 41.5
karmen unit® 7+ A JeERG2.8(P<0.05),
1.0~3.0% FF TN 27 11.8~20.0 B! 11.
0~24.0 karmen unit®} HAZ AHF7e) =}
°|7} gl%ith. GOT ¥ GPTE ofu|irlel A
olub3-& ZHullsh= HA9 FAoF ofu:xily
a-AEAT] Atolol] olu]Aly] Holrke-g =
wjsle o2 Aol de] Bxslar glor](= -
4, 1988), oJtrokoll A= o) 4o g 7
A%, 53 7448 §-5F B §aY Aes
ol ol&=lx QIrk(ZFE - 4, 1988 % - &, 19
75). ©|7AL Uwr¥eog GOT, GPT7F EF%
£2 ZAE gy §F 145 EEA a4
ol &L AFTEAol e A mE
Alzate] F344 Wl wel A Eato] Ha)s x|
%L HATE GFol FEHI Wifolrh o
FHEL AZUY oA FFol i A
FUj9] K'o]-2o] AlE2)E §E5 3, Na*, Ca’
2 e AEUE §4sel, o AF AEs
WAl AEate] FoluA] el MExAe &
A= GOT, GPT7 %5354 He a4 {E2
FEAeg BAge] AS4E wada sxj
A ol99) e 29lo] Fojstm 9k Al
Xgto 2 2% GOT, GPTE £38 %o
w2 f5Rd. A2 88 GOT, GPT &
AEA el 7+ £4A dlulsA FAsE AL
GOT, GPT7} Zholl el EXE=o| x, &

e A EERE ZH gMo] Lol A
=7 wiFoltiMolamder et al., 1955 : Do-
nato, 1957 ; Asada, 1958; % -4, 1988).
Gordon(1968)2 oj§oll oA X 72l Aollof|
o3l o VFHAI AEHE e B
ek £ oo AgE FEskA oka &
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A5 Holgggol 2B 44 % ALREEC A= 9%

AR Ao A GOT % GPT7 41.8 Kar-
men unit ¥ 41.5 karmen unitZ & A4y
T4 GOT(11.8~20.0 karmen unit) % GPT
(11.0~24.0 karmen unit) ¢} Ztxel E=A o
el AL AT|zre] 7lokz Qsjed 7he] 4ol
Yot Aoz ok GOT ¥ GPT
FAHQ Zol7t g9l 1.0% ol AESTH
TFoll A& Holx A&7 Sl ARTHFE
Ztolofl ojstod 7k AR YoluhA] YUYW Ao B
Agdct, 2 $(19932)2 2EHE ez
A89 n-34 REBFIAHEF] o ¥
NAAEH o 7hAE A ZAMIA GOTE
47.0~159.7 karmen unit, GPT< 11.1~28.0
karmen unit ¥WE ALEW A o
ojstel F7Rd . Basigdch &, Yx§ dA
2.2 GOTE 106~42 karmen unit2] H4,
GPTE 24~66 karmen unit? HAZ FF
LEF|&oll olsto] 1 ko] FUlHkE Havt
AekFh &, 1990). ¥ ATl HolE FFHst
u A™ T4 Yehd GPTIH 3 %(1993a)
o] ZARt g3t A9 Yxsn g, GOTH
e = %(1993a)0] ZAIHY Fhell wlshe
a2 oA Uebsie) ol9hgo] FUZ ool A
GOT kol o7} I zo] % %(1993a)el
Aoz AL zojEee] I7|(HIAHF 16~
34 )7t B Aol ARG Ayl 2 (HF
AZF 134.6~139.1 g)9} Aelstr] WiEAA, of
yd 33 A8 FFU A3 § oE

29le)] 23 AJRE FF HE/ Hod e
Az,

ZFiA(TP) S HAAARW AdTY A8
FHEedE A T4 Xl E HolA] g 3.8~
4.8 g/d¢ W zhg vehiich @#4£(1987)2
AAAE o) A A7) 7ko] ZojHel| ule} whuf o]
FFolv gAe] =# Yol AN AL FE7}
43 AeEdn Bastae ok olid ¥A
ARZ oA exol AMsle 7loh, U=,
£37)53 Aoy} 2715 Aoz I3 FFFEH
Ao Yol Yrkn Bzso] Ut
= 1986). &} 0](1994) & A7) AAYUE
a3k 45U7e] HA YA g ¥
A eri= AgY Al & d3E A
G Aoz FHsn gk ¥ AFCAE 53
Azre) HAlel] €A Wi Fxo Wiyt e
2] ekskeh ol21dt Ake 0](1994) 8] FAHE
Zo] EAA Aol Jakg x| gkkiA], ol
53U7ke] A4 7)7ke] Zbolut A:3H71H] Al E
Yo7l BEFsdE ez Agdd

EZYAYE(TG) FA ZAAZHD 4E+
U Ags FEY AHFA RlelE HelA
SEE 141~200 mg/de<] k& JERHSACE RO -
EOO981E FARES A dolA EA
gl 7hA A Sl u)X)E 2 A dTollA
4197 AAA A ¥F TGE AHs-&o] 8.3~
21.0CYH AFLFAAE 340 mg/dlollAl 72
mg/de7tR), gl 534 mg/deollA 72

Table 5. Hematological changes of Korean rockfish depending on the different feeding rate

Feeding rate (%/body weight)

0.0 1.0 1.5 2.0 2.5 3.0
GOT (karmen unit) 41.8° 16.3* 11.8° 19.0° 17.0%® 20.0*
GPT (karmen unit) 41.5° 11.0* 11.5° 16.0° 23.5* 24.0%
Total protein (g/dé) 3.9° 3.8 4.2° 4.8 4.6° 4.8°
Triglyceride (mg/d?) 200° 164° 161° 141° 143 151°
Glucose (mg/d¢) 28.1° 39.2% 51.2%° 44,7 60.4° 42.7*®
Hematocrit titer (%) 37.8° 46.4* 46.6™ 45.2% 50.5° 45.9%

Values in each raw with a differnt superscript are significantly different (P<0.05).
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mg/dé7tA Z4zb Zasigvkn Rasgich €3
F TGEHZFL FAME] A WololAe HA
osled FrpstARH(3EM %, 1974 5 A, 1976),
el e 419719 24 AgalA 238 3
A3 A% JeRol(RD - &N, 1981), o]
Zoll whEhA Aol gt vhg-o] th2A] Yeht
ek B A¥dM= zu|EThE 5497 FAA
A% 23 A S84 vehtA gkt
weba] olFwlch A4l Adle Aol Xelrt
gow, zolEgeto] AEgo} Wol, FAME
Hel F5A0] otk B4 A Al Ade WAl
748 AQA, ol zulE 3{eo] EAA
AARA) TG H3-E JehliA gke AJMA =
A AE7L dastele) A7

FFIL(GL T ZATolA 28.1 mg/deE 7}
A gokn 2.5% ZFTFNA 60.4 mg/deE 7k
A Jehgow, Ht A ZAFelA 37.8% 2
7Pk 2.5% FFFolA 505% & 7
A Jebyeh Aol A ddeke] YAl veld
AL A71Zke] 7lotg QI3 FFHE-Fol F UL
oz AZAG(EH %, 1986). zeiv "HA
A ARY FFol 93 &3Eg AlTelwE
AAA Q] Wl Ee] ZBi(o], 1994), FH 2710}
el Foll weldE ol HIZksAl Wststed
Hodke] xolqte g Aidolet niAdolE +
Walylolle EFo] glerne(Barham et al.,
1980), XAz o]Fo ARIHNE BT
gollE Bt 53] HESolor & zleg Azt
Hek(ZFE %) 1993).

Ho| ZFol| whE xu|ETte) i L3-8
Z A} I Table 60l JERH 23} o] thild
gl A Zbzbe] 4382 ol FFHell Wk &
% Aoz Holx FLAHKHP0.05), AHE A
Aol wjslo] chi A o] A3hgo] & Aol
oz B(1996) 0] 23| Ee FdA AHoiE of
Aoz FUH AEE Yol 43 AR
A B Ao Aiele yE Ao 43}
Sol Aol &3gH v FA Uelydel ol
kol =B ZAvlol wel Z+ AR 43

wed - Z93

Table 6. Absorption ratio of protein and lipid of
Korean rockfish reared in the different
feeding rate

(unit © %)

Feeding rate (%/body weight)

Ingredient =™ 50 25 3.0
Protein __ 94.1° 93.1° 91.4° 90.9° 91.0°
Lipid 86.2* 82.6° 83.0° 8.8 816

Values in each raw with same superscript are
not significantly different (P)0.05).
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