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Summary

The study has been conducted to know an appropriate feeding strategy
and effects of the rearing density on larval growth of the rockfish,
Sebastes schlegeli. The results obtained were as followed;

1. Thirty-day-old larvae reached at 25.25*3.76 mm in total length and
0.23+0.07 g in body weight in experiment A, at which rotifer was
provided from the beginning to the end of 30-day experiment, Artemia
from 3th to 18th day, and artificial feed from 13th to 30th day after
hatching. When rotifer was provided for 30 days, Artemia from 6th to 18th
day, and artificial fed from 18th to 30th day after hatching (experiment
B), these larvae grew up to 27.52%+2.50 mm in total length and 0.26+0.06
g in body weight. On the other hand, when rotifer and artificial feed were
supplied with the same time schedule as shown in experiment B, and
Artemia was feed from 6th to 30th day after hatching (experiment C), the
total length and body weight of those larvae were 23.22+3.44 mm and
0.15=0.05 g, respectively.

The best result for larval growth was obtained from experiment B.
The survival rates estimated were 57.6% in experiment A, 66.4% in
experiment B, and 44.4% in experiment C.

2. The growth in total length of the larvae according to their rearing

days could be represented by the following equations:

Experiment A : Y = 4.350 + 0.116X + 1.887X* (r = 0.993)
Experiment B : Y = 4.500 + 8.931X + 2.221X% (r = 0.994)
Experiment C : Y = 4478 + 5.734X + 1.881X2 (r = 0.990)



The average number of Artemia nauplius intaken by the larvae was
rapidly increased between 15th and 20th day afer hatching, and 9, 212,
242, 750, and 1,171 nauplius were found in the different sizes of larvae,
whose total length were 5.65, 6.81, 9.45, 1496, and 24.52 mm,
respectively.

3. Larval growth in total length and body weight reared at four
different densites (A: 1.8 kg/m% B: 4.0 kg/m® C: 5.0 kg/m® D: 6.2 kg/m?
indicated that the best growth was found in experiment A, at which the
larvae were reared at the lowest density and the final survival rates
estimated were 92.9% in experiment A, 99.5% in experiment C, 89.0% in
experiment B, and 88.2% in experiment D. The amount of production per
cubic meter turned out to be 30.45 kg in experiment D, 25.89 kg in
experiment C, 20.75 kg in experiment B and 10.48 kg in experiment A.
Therefore, considering both larval growth and survival rate, higher yields

seemed to be attainable at the relatively high-rearing density.
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Z 9B, Sebastes schlegeli "2 ifl(Sebastinae), ¥E -2 #H(Scorpaenidae),
ANE, & GEl ojFo2A, ¢ Yt FAolde A At ® dE RXdlolx
ol Qs & F3o Aol EX3 o At FE ulthe] gof AT
oHEE, 1977).

o] 52 129 ~29 79 wu|de, 3Y3I}E~4UFETol FPo] olFAAH, ¢
19y g ¥ 59734 A&ol AlFdc Fo(ikeR, 1981).

<2 vt Haols FAL 197297 5E Wolg AFE gse oy
AFzet dF FRAEE AF AL £99 ALH 0] TTo32 U
7171 W&o ¥€%F0] oY FAFHR AVIA FU3A, dEoE E3}3 =
g 39L& 3 b, 28y, olF 19863 JHwEH7] AlARFG GAFHL
O ol Fel Mg 8 B ol KA4F2A Fe Ay dEe ¢
g v Aol FAFL FHE RAAY, ddFF I¢d A= 7149 B
(AT FEEAZ FHoF dIArt AL FEAAZ RFRAG. HD
TFF2A 4ol mED AFLd Fi ALH 4Fo] /ted 2HEH]
dd 7HFE FAYJAE AtololA YA RAGA 4% gon §YFY dIFF
o2 Womw Yok

dej Aol 3¢l BerFo disiras Laroche®} Richardson(1981)¢) rockfish,
Sebastes, entomeals$} S. zacentrus A o]¢e] WAld #|E AT, Boehlerts}
Yoklavich(1984)8] 2] F/< B o] dd, bAoA, A43e &
Al, Shinomiya$} Ezaki(1991)¢] rockfish, S. inermis wul&F Aol FF AL,



Laidig5(1991)2) Shortbelly rockfish, S. jordani2] 7| &Ale] Qo] A3d
3}, Bowers(1992)¢] Yellowtail rockfish, S. flavidus®] A44F7]o] @#F AT,
Macfarlane5(1993)e] 7| EAtel Ao EE H3tstel #A T4 a7/ A
o

29 E&d d# A= Yamadast Kusakari(1991)9] wiwrA) sy 3 GAlo) @
<17, Hoshiai(1977)9] Atx|olo] @ AT, XS} FKRAITT), BEXS(1979)9] &
e B AT, KEARAIBLS FRAYLIN FA W AT R(1985)9
Age] dig vhg, &3 @1991)9] 2718, €3 F(A9D)Y TR #
& A7, F 5(1993)9] n-3A =B EIAYRLTH, F K19 o™
AlZ19] 43 2 AR =244 vAE g A7AtEe AP A #@ A
T, ¥41992)8) Aol& A 27|4FFol BRuHo Ao AF7A e A
FE f5A ARl A% FEANIRT AFAH ARy PPz A}
¢ A7 ot B 4 gid.

AFEet Zol MYE AFA FAAH M7} o8l FHANA |
Aol HEHQA AlKAlMo] WAHoIn, o7 T HY FEUEE wHEGY
A BERAHQ FAE 7 4 U

o) ATANE RHATY Aole As4oz A%, 739 oF AolF
WAooz AATcHAG A2foA AZ3AA ZNEF] FRAATN ARG
zZtz)0) o] HolA ot ALRRA, AARAEY A, AT E, vnE, AWAHFE,
Z8A: TE vy, U A9 JHsAE AES Y 2yESe FHA
2t @AFAHE AT 712H JeAEE EHor Y.



Aol AHed 2B Aot 19939 59 22d0] AFAIKE A o
28y A2® A% 449+0.18mm, MF 0013g HE F&HFY A& AF
et o8 AR st Agagnh 4R AR S BT 264
2 oA, Al 184 dEole] ALRE 24 54 22dUdlA 649 21U7AA
30Q Fote 4oz o, 2vA AEE AL F4F BUAA ¥H <«
gz Al A"doM AAEA.

1 4zole) A% A%

44 Abgo] AMEE $£2E AWo] GBI 2300 WP FRPFZ(dia.
70x50cm) 6700] AT A4S 130L 4 Hg2 47l WFAF =2HEH
Aol 8 zbzt 3,000014 834t 4&F 3YAFEH AW-E Syphono = Ax
F A 5FL 7|Fo2 v 10L4 ARSE BEAA FAS

27] AFRoAN AAE PolAde RAez] St AFAF Aold 7
o]l Al Chlorellag 24A13t 9 ¥7333 rotifer, Brachionus plicatiliss 5~157)
Ame A BFFE Rol Fig. 1Mt o) 37149 HojAEdR ol A v
st

AANETF : 71890]¢l rotifer(R)ol 3dA2E 18U7AA Artemia salina®l
nauplius(3~18A)%41-¢ 10~20/1M/me /A=A FHIFALH, AEE 13944
ng WgARA3D)E FFETHEIS R-3~18A-13D 2 Foh).

BAIYT : ANUTS BYsY Artemia6~18A)9) 3HYE 6UATH 184
72, 9YAEE &% (Oplegnathus fasciatus), g x)(Paralichthys olivaceus)®]
2 JE)L 1500071 /8 & FFAAL, T E(18D)E 18U AFH A
th(o] 3t R-6~18A-E-18D & @&ti).



CAYF : 2E Yo|FF i BAETS FUdAT 6dAYH TH8
Artemia(6~30A)E 30Y7AA AHAAL £AF FFL FARUHCI3} R-6~
30A-18D &} #}).

W #Ale = Al@8 Higashimaruit AFE({)74: 300~800m)E 08:00~20:00
Al AR AEFol71E °l&3d FTHUG.

Aol Atz 9 $AMFL A3 Chlorella sp.& A&l 20%cell/mto] =
A fFANRLH, AU AdES A7IE WY ol AYeE AolEL
2 AARG. Aol JF2PL 5Y Aoz 7Y FE3% BeFI7
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18 1+ larvae for 30days after hatching. ring rockfish
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2. Artemia A F

B3 5AARE 30U7A 5Y AL R Artemia EAFET 2AMEI] 3o
1en]0]# 47018 ol&3d zE olg 5ulgy 8¢ F, Artemiad)
nauplius® 1,000, 2,000, 3,000, 4,000/1A48 Y ¥AFE At A
AlZEe 2 A 08:00~22:00(14A1ZHA el o v, WA AP E AAS} T Folsle
Artemia g A Z+ AQTE EAF] HFAE FIAYY. RE AP 43
WHE3IR T

3. Aoje] AR A%

Aye] AHgd =M EF Noje A 70.563+0.59mm, AF 7.71+1.93g°| X
I, AFR71ZHe 1993 99 29U RE 1994d 39 31dU7HA o 7Yl

1) A5

Al Qo] AHRE Al 2 & Fig. 20149 o] 500t PVCA A 71§47} 4%
3ol wEY 42(85cm X 85cm X T0cm) 470 S A8 9] o] 3#2(118ca X 210cm
X 60cm)oll M2 QA= AT 24 BED oA} L 4 8
HIE o]§3ty AaAIRY £2& FHANN F AKFE o8P, Ex

€ 20¢ min RAZT. £AY AFAAE A7) A3} ARj=ze 142 B
AL o] T Ao Ay B 2312 JTAY AL AL A3
A& 9.

2) Ao} A+

2ole] TWEWAIR L 4243 $43:Y $4U5S A: 980)(1,8kg/md),
B: 2197](4,0kg/m%), C: 2707](5.0kg/m?, D: 3407](6,2kg/m*E 48}
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o2 AlWE FAAEREITY FAARIE F2 ol83den, HolFe
FFFI ZEFE A4 Adsgo 43 3L 939 949 24 R H 124 1Y
7AAE 19 28 AASAL, JFRE FEAZA 4134 AFH AF L& £
dtgon, AFe A7le BEFOlE ol&dd UE FAJI2 Imm7tA, AFL
AAALE o] 83 001g71A FAALT. JEEL WY FAE SAAASFR o
Aty o, ANAAFEDQG), HolFFEDF), F5A+FC), vt=(CheL
R(1984)2] Ao A L&A

AR7NE AAESRUY 353 dd 24 1049 &, ¥F, pHT S
zAbstglom, NH, N, NOs-N, NO;-N, POS*-Pg 59 21302 333t

&3 pHE pH meter (MODEL HM-10P), H|F& 333 Al (Akanuma
aremeter)B%, DOE DO meter(YSI MODEL 57), NH'-N: phenate method,
NOs-N: cadmium reduction method, NOgz-N: sulfanilamide- N.E.D, PO&-P:
ascorbic acid Hofl <& FAY.

AMg Sz e Eage FriH davt F7HERE W A4S g,
o] o AHgS FFe FHE FUF HFE BRI U.

4) EAEY
23Uy AlRUSd WE A, AFe HAL 2HE Y2 LT EYI

(Statistical Graphics Croporation)Z A}-8-3l] ANOVA test(Nie 3, 1975)¢l
o3 R4 AP A



Fig. 2. Schematic diagram of closed-recirculating sea water
system for the experiment.

A; - A4 rearing tank B, C: filter tank
D: storage tank E: zigzag stream sedimentation tank
F: inflow pipe G: drainage pipe

H: corrugated chloride vinyl plate P: pump
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1 &R} s A A%

ZMEE o9 HolAdd RIIAKE T AFAYLS 19939 59 229
BE 69 2147tA@0YURY) A& AF e Ao 9,0000t & o] 83t 374 AH
T2 Yo AF4ez AP BE AYT $22 162~23.2T WA
on, AH% 4 H|ZL 1.0200~1.0258, pHE 7.56~8.11 WA tHFig. 3). Al¥
21t B¢ AR A5 YolAlde wE 7 AP AR AF 9 AA(Table
1) AIYAMAIAl A% 4.4910.18mm, 3 0.013geIA™ Ro] YFP 20UAL 6
¥ 119744 AAETFR-3~18A-13D), BAIYTF(R-6~18A-E-18D), CAI¥+
(R-6~30A-18D)e] AZL ztz} 14.90+0.88mm, 1590+1.11mm, 14.25%
1.32mm=2 EF¥% 94X $£43L FolF BAEF/ & F AT v A
Aol A% F%oh. £, AFE zHz 0.04710.01g, 0.050+0.01g, 0.043+0.01g
o2 BA¥T M Foh AETR AFAls: AP A, 95%F T
A AFe) AFL BAFETAM AANE T, CAYRTS {7 AAANN, AT
9] AFAA BAYTE ANPTIE #oa7t AAHA gkod, CART=
o) 7} QA HATKP<0.05). Al Z&Alole BAIYF(27.562+£2.60mm, 0.260+
0.06g)7t AAIYT7(25.21+3.76mm, 0.230+£0.07g), CAlY(23.521+3.44mm,
0.14910.05)5 ch Ago] w3ttt Z+ A|PFHe] FAAelE HAE AR ANY
T8 BAFTE o7t AAHA FRAT, BART CAZETFE fdFouH
(P<0.05).

Az AZAME BARTE ANETS o7t ARHA ARAT, CAHET
9= fAst ARHNeH, Ak CAFFALOlAME 2 & o] R tH(P<0.05).
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Fig. 3. Fluctuation of water temperature, specific gravity,
and pH during the period of rearing rockfish larvae.



Table 1. The growth in both total length and body weight of
rockfish larvae by using three different food regimes during

the experimental period of May 22 to June 21 in 1993.

Days Experimental Mean£(SD)
Date of No.
rearing TL{mm) BW(g)
May 22 A 4.49+0.18 0.013
B 4.49+0.18 0.013
C 4.49+0.18 0.013
May 27 5 A 5.55+0.24%  0.024
B 596+0.19° 0.020
C 578+0.32  0.020
June 1 10 A 6.79+065° 0.025
B 6.83+0.79° 0.024
C 6.04+£0.67° 0.025
June 6 15 A 10.718+1.26" 0.039
B 11.20+1.18*  0.043
g 947+0.89° 0.037
June 11 20 A 14.90+0.88° 0.047+0.01*
B 1590+1.11*  0.050%+0.01*
C 1425+1.32° 0.04310.01°
June 16 25 A 1794+169° 0.060+0.01°
B 1962+1.15° 0.082+0.01*
C 16.98+0.77°  0.049%0.01°
June 21 30 A 25.21+38.76® 0.2301+0.07*
B 27.52+2.50°  0.260+0.06"
C 2322+3.44°>  0.149%0.05°

Different superscripts indicate significance (P <0.05)



Zt NPT AHgAdSel BE BF3 AF3e @A Fig. 49 23, A 90
AIARE AYFRAZIAY AHSds5d e 4 AgTe 473aAYL,

AXET: Y = 4.350 + 0.116X + 1.887X% (r=0.993)
BAI®F: Y = 4.500 + 8.931X + 2.221X? (r=0.994)
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Fig. 4. Changes in total length and body weight of rockfish
larvae reared by using three different food regimes.



AR 717450 4 AP T AEEL, ANY T 57.6%, BAIYT 66.4%, 1
22 CAETF7E 444% 2 EF R 9UA £3EE 1A BARTFIL AE&]
7% =k cHFig. 5).

ZYEY zoje 4&2F 20¢AFEH ol Azt et AA AT
28 MAS FF3e FAAFo] dogton, & Fde 2 xHEFLS
a A7 e AAE FAY o A R XA AXZAAI}L 2F AH
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HolAldel WE A|YTE Al Table 29 2o, Al{USo WE
ANETE AR EL ¥ 6UAAZA ANETF7E 11.30%, B, CAHT 7.82,
6.80%4%ct. 43 10AA7AE CAET7 4.40%, 2547t A+ BAHT 4%
Eo] 953%= 714 F1, FEAQ 30UAY A, B, CAPTE zZtz 234,
20.76, 20.11% ATHFig. 6).
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Fig. 5. Survival rates of rockfish larvae reared by using
three different food regimes.



Table 2. Results of the rearing experiment with rockfish larvae by using
different food regimes (A, B and C) during experimental period
of May 22 to June 21 in 1993.

Days Experimental No. Coeff. Surv. Weight Daily
Date of No. of of rate increase growth
rearing mortality fatness rate rate
May 22 A (3,000) 1.53 100.0
B (3,000) 1.53 100.0
C (3,000) 153 100.0
May 27 5 A (2,695) 405 140.3 86.5 84.6 11.30
B (2,421) 579 94.3 80.7 53.8 7.82
C (2,355) 645 103.6 785 130.8 6.80
June 1 10 A (2,457 138 140.0 819 4.2 0.80
B (2,400) 21 94.3 80.0 20.0 2.74
C (2,310) 45 103.6 77.0 25.0 4.40
June 6 15 A (1,992) 465 79.9 66.4 56.0 8.38
B (2,196) 204 78.4 73.2 50.0 11.02
C (1,443) 867 113 48.1 48.0 7.07
June 11 20 A (1,953) 39 31.1 65.1 10.3 3.72
B (2,190) 6 43.20 73.0 36.1 2.99
C (1,407 36 43.6 46.9 27.0 2.96
June 16 25 A (1,767) 186 10.7 58.9 16.3 4.70
B (2,037) 153 11.3 67.9 6.1 9.53
C (1,383) 85 11.5 46.1 4.2 2.97
June 21 30 A (1,728) 39 14.1 576 360 23.34
B (1,992) 45 12.5 66.4 400 20.76
C (1,332) 51 119 44 204 20.11

Coeff. stands for coefficient; surv. for survival.
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Fig. 6. Change in the growth rate of rockfish larvae
reared by using three different food regimes.
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Fig. 7. Changes in the number of Artemia nauplius intake by
rockfish larvae at four different rearing densities for
30 days after hatching.
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pHE 7.21~8.002] 991, §&44E 3.1~7.7ppm ¥ ¢ AHFig. 8).

Abgg o] AL, Q9 diAl#g L Fig 99 o

$ERNHNALF Y dRY FANH-N)E HZAHSA|, AAE 7} 4.007
ppmel 1, BAIE T 2.300ppm, CAlE T+ 1.855ppm 28] DA 7} 2.734
ppmo 2 T & FZolUth AMRARAFTE Adel W v Frhste, 20
AR DAIEFNA 713 ¥-& 5.898ppm, AAE T 71 w3kA 7t 4.600ppm e
2 AYrFE A ARl Hued @lg. aF Fa Fase] 269UA
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2o dPon aF AF Hi2IHdrt 45YARE oA EohAD. T0UA
1.019ppm, 1.170ppm, 1.199ppm, 1.257ppmeo. 2 =}
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Fig. 9. Fluctuation of NH,-N, NO;-N, NO;-N and PO2-P
during the period of rearing rockfish juveniles in
the closed-recirculating sea water system.
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ZdA BAIYT 104210.78cm, CAIYTF 9.96+0.85cmel= o7t AR EH A
BRAATL, DAIYT 10.2510.78cmsb= R A o], Csk DAY T AlojojAe
AZatel7d A kot 1208 A1Y 1Y)l AAIET7E 12.5511.82cm
2 7t A%ol w33, 1UE AR DAR T g Aol =R

zr NPT AFRolE R AAT AH ANPTE BAIETS Aolvt
YRAA T, C, DAZFE 2] 3o Ath(P<0.05).

ANPEEAIA ALSE 2109 ABY 31l ANYF 18.75+0.76cm, BAI Y
F 1856+1.12cm, CAJ@ ¢ 18.22+1.11em, DAY T 18.10+1.12cme] &o 2
7 R A7 AN 1UXQ DAIYTRG AJFo] #-g.

AL A AlEFe] AFAels AT dAE J1F AdE AT A
Alg77t Bot CAlETRETG 43S i AT, /93 Aoje ARFHA
A%, M B YR APETA DAETSE fodavt QAHUAG. @ D
Al = AAETE A8t B, CAIE 33l 4Aztel7t AR SA @&std.

AL T AN ASel e ARH AF A4S Fig. 105 goh A
AlAl 7.560+1.93g oA Al 45U A(10Y 16)dl= AAE LI} 26.57+9.82g0
2 713 o, BAYT 2247+623g, CAIYT 21.1017.01g DAY T 22.07
15.05g 22 CAlET7F 7b8 vtk foA4 33 23 ANYTFE CAET
e HolNAl gk, B, DA 8h= zlo]7} QAR E A R tHP<0.05).



Table 3. Growth and survival rate of rockfish reared at the four different densities
during the experimental period of September 2, 1993 to March 31, 194
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Fig. 10. Growth in total length and body weight of rockfish
juveniles reared at the four different densities

during the experimental period.



AFRAE 90129 1) AA Y7l 33.23+8.16g, BAIE T 31.80%
8.85g, CAl 87 31.16+1.12g, DA T 29.30+9.47g0. 2 AZd A AU
AL @ AN R TS Aol M FESAI, o] F olajd 4 APTRe 4%
A% 1504 A2¥ 19)7A A4HAA.

APEaA 210494EY 31Yde 7HF ALE2 AH{H AA P77 48.37
+1061g22 714 w=A ARsgon, nALE A DAYPFI} 4263+
1291ge 2 713 =31, BAE 79 CAY T 44.701£11.87g, 44.03+10.12g0]
At

Z} AMSAsE AT AF Y AZAolE I5%NTEAA fAH ARY
A3 RE NPT AAAM zel7t AFHA Gkt o] A7 F&A 7 A
7 JZ A% A E 7tz 10.48kg/m®, 20.75kg/m’®, 25.89kg/m®, 80.45kg/m’
olict.

A8 Ase] BE 72 NPT WS Ao BE A% AIE Table 49 2
th AR 71z AT YA RS AlFNAl 30U A(10Y¥ 17 A =2.69
~2.90% WHNZ A AQT A =L, o)FAAMNE AARTIT 2.90%=2 713
=%t AFMAl 4594109 16Q)%E £29 Fd $A AH4E&Ex HolA
150219 174 A5k 2z 19 2098E FES AHe3te 20|
10Col 4 FAHAA 4482 295 A Fedgion, 3 AQ7IE 53
AAE AT AAETF7L B Al@ T ulE] A4 &) EAT.

A AY7ITE B3 AISAE GE YPAPFELS RABIAL AdE AE
T ANE T AAEo] =dohFig. 11).

AEEL AFNAE 2HLAAE MAL7E B2 A8 B, C, DY J&&
o] Eto, 1 olf ARol ALHAEA 1¥5FEH: MAF7E HL& ALAEAY
Fo] AEgo] =tk A AFIIE T ALY JELEL AYEE AR
T AAY T O E AgTo vl 92.8%= =1, BAIET 89.04%, CAlYT
91.48%, DAY T 88.23%% thFig. 12).



Tabel 4. Results of the rearing experiment with rockfish larvae at the

four different densities during experimental period
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Fig. 11. Changes in growth rate and feeding rate of rockfish
juveniles at the four different densities during the
experimental period of September 2, 1993 to March
31, 1994
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Fig. 12. Survival rates of rockfish juveniles reared at the four
different densities during the experimental period.



Aol He dF FRANE AT AT HolAdY AL I AIE
B WA 2A%e FLE FA sz diF=Hn glow, FAPAES A
o7} Az 2 Aol AZE woldH, HolF, Hol AL #dde do] o
B¢ BAZ AZ=E1n . ver] Z7)AodA AE Yolg FF3e Avle
Apole] oo @ M9} RFo|FA ZFHol Ji&Ee BAH adsc]
Z-8-8 ujo]ti(Eda F, 1990).

Aol 4B uviAe AH2AY Q) HolAAdL WA @ol] AHEHL
Qe AEFQ YolAAURE, 1975)3 RAIsIA APHD. WANAEA9DE
50m® $zofA ZMBF FRAYA FHPo 9F 13~2747AA YAGE 73
o 69.5%7F AEHAct RudPG. F1992)% FE FATE 2HEHA F
F3e] 60U AL F A} R YELo) FUn RudHHP. o] TN
T 39 AYTR YoM 309 AFAYE & AR AUAANA BEAR
o] 4.49+0.188mm, M3 0.013go] YA Aol E&EH YA £AF-E THE BA
¥ 7(27.52+2.50mm, 0.26010.06g)7} AA] Y T(25.21+3.76mm, 0.230+0.07g),
CA Y 1(23.52+3.44mm, 0.14910.05g)ef Hl3A vnd F& ARE AU
RE AYFNA 9% 1582 ol diFgRAGo] doton HF HJEEL B
A ®TF7} 66.4%, A, CAIRT 57.6%, 44.4%2 «2o2 BAPT7 7H8 =4 4
el 27) AMRA o1F 9 £ FFol A% AEE YA AH{UE Ade
AL F AXNHAL. o] AT A APTY AEEo] FH3 oA 4P 15
A Atole] FRE 2S5 ZAA 05ton 22 S7IAA A 2EH2 AP
AR Z A, Artemia ¥48 ZALE FA%E APz 23T FX IS4
FAZNY ] AALSE AL B 5 A old d4E dF 16Yolvd 53
Asgen o 7Fe AolY olFoluy HFA S 2EH2E =HEF Zojg
AR R P& A ¥ FI YLl FHUG.



REEC 713 ARG CAGTE oM 949 olsidx Aoj7t 43l
w2} qle] Azl YRS Holg FFA Folof HAWL Artemiad] FTHA717F
AdFH 6AAREZAN A =UD AR ArtemicFH7IHE 4B 3097A A&
NRozx HEYOIE AEse zolo) HANHAM vigaze] HolAPo
=4A A Fol 71FE A 7RG F4Ed.

kb 5(1993)2 Artemiast wWiEALE O EF AP FAME 4R 5Y oyl
AA el 40%c)d9 & AAE S B Aol FAAF A0j(5.82mm)9| Tl
H&le] v A & Artemiad ALHE FFEHA7] WEolHAT #F3%1, 2719
ol9] A7} AT UL o] AFAME U¥ 3UAYH Artemic FFE
AlZEta AR E 13YARE FEE ANYTE AZH AT 4T L A
Zg& A BARTS} #x7 gt w2t F o dIsA 4F Yol FF
AlZ1s Ed 23 AEe A RIAAAY, AFFol7E o8 WHAIR
o Fgol vny F& HAE B FF, o|F o|8F ndA A 27 ¥
F2o2 rotiferd A Wl PAIER HolBYL Ak He Ax: a#FHY Ae=
Qe

o]F9 FEHAN HAAPAA Axole] FAAYL FTAH FRLAY HU=R
A, 2 AXE olFd u gdav 4, W7, W, F FH Fol oHAQ
RAME Asta, A8, SR T3 2ol FAYoY ALY ReMe B
5 g F49 e AolMx gol} wir]sl Fo] & AT FAL AAE
FAste ARE FFoly 7tAvig o] Fold AxenF F 5§ HH
AY o0 A 3t A7 Ao WoldME HsE IA7|HME F4o]
dojun] & I AAI F o P FINA RIAD EAojs} Y E Ao}
AAstel 2ntel7 RF AAMRTHEER S 4, 1989).

Woje] ol MA 14~18mm A7|dA F4L doAYA EtA T, 10~
18.56mma Fol7t & ZA$ole 5~6% /102 HEZ T oF 2t U9
GoHEAAR, 1974). o] ATFAMNE 4F 209 A FE FA W] doju]



Alzrstgion] WoloiM sl o] XAxel I ¥ A} BF HASHE o] BAHA
1 gyole 29 AF3d Ae o @ LFole £z WY HEd
s AFHA HAAE8EE X A Ao HoANEA EgsHe AL ¥F
& 4 ANt

g, o8] FAYANE AMME AR TE YFE A Ho|F
H#3 A g diFolg £ FE o] FaIIUL A4

Aol Fo AA7]d Artemias o] 8T EAFZRANA FAF] AF T~
10mmAlol= 4= 16.0~18.0T, X7} 2000~5000Lux Z)A 100~1207)
ANe TAYIESE, 1987), dx9] AF 10mm Aole 120~14074 M S ¥4
Aok e +, 1986). o] AFA ulxF Z7|A AF 945mme] =3B Fzlo]
S € 17~19T, 2%  3,000LuxolA] 242704 2] Artemias ¥ A3 ZFo &
(1987), @t +(1986)2] ARt 2vf AT Wol X433} Act. ol @ Aole o
Fol @& TAF Folg AojAY], Holdr FI AH{xA R §FxA T
o] ztold] 7IQ1@ Aoz AZHH 53, 2IEFL dUA RN dE o
FRG FHol 1 A& Ao Y A7|7F diFPolr] W XAFe] Wun MG
Ao 2B XAF dig AFE oMFARA v FF AAoln, Ho] & &
A Tl @ XAZFT AA(HA R ok FEHANL AEFHoZ 3§
A 843 gl 2 ¥ttt ¥48E Hotdte Ao F834M, &
o] HolFF AAL ofe AR} ANF JANE FLE 4ACt T,
1988)c] HE2 FF, 2HEZ DojAdd U & #A(FL, £, 9%, 4
E )l BE EAF dig A7t ALl & AAH Jd

AP A 2" AF FIFAL F54 E= 7HFEAE o8 AF
A3 vEPE | FAFFL A9FHo2 AT & ke dFE M 9
o {44 A9 HaAPE o ofF AF B AlS3e] AA@AA W
/715 A2 W& Fo] A Honda &, 1993).



AZAA AREBAT] T AIFAYL iR G4olE Yoz AF
HAL Y o} HYAel g RnE uFP Aol Kawai $(1965)L ¢ 8
oAz £z 42 $H2AF 459 ol4HQ pHE 7.80~8.0002 B1 3
Atk o] AFNM AHR4e] pHE 7.21~8.00 224 HPF HHARLH AL S
o H|Z & AFR ATl uithel Wal Hold BAZ H5FFol AwAA %3
o] 1.0110~1.0215 ¥l tha AuFoz JF3 AZde AFol Nz
AAHAD Fo g GREE e THA AfAYe] Yasgn e
AR 713 B £ HA TTAAN Ax 22T AR WBZo] Adsgon
10Cols2 378 4 Aagol F43 HolFAL, TCAME A Holl ol
oJ XA egtort AEE G¥ol ANt

BA5F) $E2VAL FT9} oJF oo AZAAANN A bppme FA=Z
o 2 o4 FxdME A AWAYFel o|FolA L, 5SppmolddME &&
Fxol A4 9&8 lppmo FAHA oF 30% YFEC| FradHERS #
£, 1989). o] AF QA AR 7IFEQG §EAAE 3.1~T77ppme] HHR
Sppmol 39 7|zte] tha AN AAelud AFdE AFol YN Ao 2 A
Zrgn.

olfol wWalA wWjAdRo|} AR Eaol g3 AslE fa FEUKNHIY
oA o] &(NOz) & 53] falsich oL ¥ frz2ule) 44 HASE A
A HzI2UYE dosy] Woln, £59 ANavt FEI FHH A
o olalg WAHTEY Fo| A HA AR2Fo| F7EA %7] W,
Aolgol asA Aol FAHT A4S o] BrHLiao 9 Mays, 1972;
Robinson Willson 3 Seim, 1975; Robinette, 1976).

E£g, 526 AN TdsA FhE AE oY 8ol vk wol 4
%, T2 A AAE Yoyt waM Aol 4%, A FPol Y&
Y 397t $UCER S H4E, 1989).



o] AT7AMNE A&7 F<+ NH-Ne 0.302~5.898ppmo] L, NOz-N&
0.014~0.645ppm, NOs-No] SlojxE 4.089~83917ppm, PO P2 0.186~
1.487ppmo 2 &@AF A|2®e] 7tF 7| gRYotedist AHALIL
433 FolA Wzt UARAT, ARz 7ol YA JHFHAA F£AY
o] o]2olA Al{olF A PEdAE F&¥el AU

Qs AS o Aol B B12A YR Honda $(1993)e €A4LE 2
2 448 A% AAde Aesd H4E vEA 91 1YE 2AsAA
Aoy g FAo] 7bssnn gk & $(1994)e =B P A
AR ES] g AP ATN BFMF 3558 A9 A& bkgm’,
10kg/m® 15kg/m’e] WE 2 Wrm £& 15~25T AAM4E o]§3te] 230L
8 AlZtgzoAN f5Ao R 11243 AHSE A3 HFHAAFT S AUz A
Zol 714 FFNL HE ARUEE ALE, FUE, nUETFAAN FZH
77.1, 137.3, 169.6kg/m® 2 Z71 HYLE B Ak o] AFANE F£& 7
~22TC e WM BFME 771g A7l &  A(l.8kg/m®), B(@,0kg/m?),
C(5.0kg/m®), D(6,2kg/m”)e] 47bA AEZ Uro] 21047 AHf&BARHo2
AL A3 AZH MFL A, B, C, DAF A 242z} 13.75+£0.76Cm, 13.56
+1.12Cm, 18.22+1.11Cm, 18.10+1,12Cm ¥ 48.37+10.61g, 44.70+11.37g,
44.03+10.12g, 4263+1291ge 2 AYAE APTFA AAYET7E ndE A7
DAYTRY 5§ 48 Bl & $(1994)9) nuel YA AFAEY
%= ztz} 10,48kg/m®, 20,75kg/m®, 25,89kg/m®, 80,45kg/m’o 2 Fisig o,
ALY ES A AY/INE B ARUEE 4FA4e IA 4% A&
T &g AL BAAT oA dA AUE NPT ANPTF7E 2dE A¥
79 DAE T M A B AYE B & 519999 Bust fAH}AT



A0 AA{ATe| BE PYE g W3 HE-BF(1982)L 80tonH Y F=
ol A 55001 /tone] ol 43S W 39%e) AEE&L AT, 7,2000]ton
AME 81.3%2) PEEL Bl AYE ASHPL o J&&o] =A gy
i FHPYYG. & T(1994)L AlFUINF AEEo] 99.4~996%E =& HYELT
Ngon Yo e Aoj7t giivke Ay BuE Pk

o] AFAMN AEEL APMAE 2AEAAE MAF7E B DAYTFY A
&80 Etoy, 1 olFREHE AFol ALHUEA AMASFTE A2 AUE AY
T9 AEEo] EolAY] AlFRPen, AUFEAIY 2104A AEEL AU
A PFA AAET7 9228%=2 7H3Etn 1dE AT DAY 88.23%=2
& 5319949 ATAN B de HEEL HAEH AL ALK o]
o 718t PzrEd.

Zy B oje] ALY Al{o] WE AFoly EE L AW AlETFL
Ax AlPpo] vy 4G Aol FRoY, FMFTAAE HRAIZA AA
#8771 0.76kg(1.8 kg/m?), B, C, DAY 71.69kg(4.0kg/m®), 2.08kg(5.0kg/m"),
2.62kg(6.2kg/m>ol A A o] EE At 4.40kg(10.48kg/m?), 8,72kg(20.76
kg/m¥, 10.88kg(25.89kg/m?), 12.79kg(30.45kg/m%Ho 2 TAEFA Z7}Fo]
ol AT AMguc nAE Alge] AAMAQ S o Aoz} MzE
o,

olde] AHER Mol =M ¥ YFFEAPN AANE HAME D09
g A g P AEAole ¥ xoly] 4 Jojo FH U AT A
olg] ARsEAT PE, 27| NI PAH R 7|olAde iy, F
Artemia$d] 71H& ©&AY Mg ERez YP3 JELL BY 4 UE
Weoto] sl ARG ARoj9 VHZIIE ¥ oFe £HE X R
B FF3e Aol =yB FrANY AfHolzte AFY Foll Ao Frl Al
Ag A77 eAsojol ¥ Aoz AsHh



xole] AAWEE 7HV Yol TUE YT R AUE AYTFY A4
o} gEol Yol EFFelzke Adrt dehirle fed,  Aolrt 9K
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z 9 B2, Sebastes schlegeliHILGENDORF)9 7|4 & HAEF HolAd
I AR @& 4L #Asr] A7 2719 A5 UM HolAd
NRT A eBdna ARAN AN 49A9 AEAANET:1.8 kg/m®, B: 4.0
kg/m®, C: 5.0 kg/m’, D: 6.2 kg/m®) 2 ZAE ARAY Ae B3 2o

1) 371 =jo]lAld A(rotifer+3~18Artemia+13diet), B(rotifer+6 ~18Artemia
+egg +18diet), C(rotifer+6~30Artemia+18diet)2 Al Axojo] AAH(AH,
A %)e B(27.52+2.50mm, 0.26+0.06g), A(25.21+8.76mm, 0.23+0.07g), C(23.22
+3.44mm, 0.15+0.05g)A1 879 +9A3, WEL-E B66.4%), ABGT7.6%), C(44.4%)
AlET A9 4 Al@7d AX ol AlgdSo] wE AP A

4,
A A®T Y = 4350 + 0.116X + 1.887X* (r=0.993)
B AJ¥T Y = 4500 + 8.931X + 2.221X* (r=0.994)
C A@T Y = 4478 + 5.734X + 1.881X” (r=0.990)0] 3t}

2) Aoje]l =Are] w& MAG Artemia naupliuse] BHF ¥A|ZFe HA
5.65mmaw 9713, 6.81mm, 2127014, 9.45mm, 242784, 14.96mm, 75071 A,
24.52mma o 1,1710AE AA 9.45~24.52mm(L % 15~20Y) Alold] FAF
¥4%e 2712 Ak

3) AAEBAG A2deA 424 Axd YT A4YZFETAZH
AF)e A(13.75%£0.76cm, 48.37+10.61g), B(13.56*+1.12cm, 44.70+11.37g),
C(13.22%+1.11em, 44.03+10.12g) D(13.10£1.12cm, 42.63+1291g)A1 8 F2] #+
o2 AYEFoA Yz3AT, HF YEES A 92.9%, C 91.5% B 89.0%, D
88.2% +9 .

AF A8UEy G9uAY FAPNFkem’e, DEB045 kgm®), C(25.89
kg/m?), B(20.75 kg/m®), A(10.48 kg/m)e} &9124 MR YA} Y=g 3
ol 2% ulste FAAFAAN & olE Uehol F APz AA
A wg uAPE uAdx T A FFIAY.
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