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Summary

The study was conducted to compare the growth of indoor tank
culture system and developed underwater aquaculture cage system that
was designed to keep for strong wave action and Typhoon on the coast
of Cheju Island in summer and winter.

Experiment of growth of young abalone, Haliotis discus in
underwater aquaculture cage system floating—submerging basket type,
setting bottom type and indoor tank culture systern by feeding marine
plant Undaria pinnatifida, Laminaria, dried Laminaria was conducted
from March 7, to August 12, 1999.

Developed aquaculture cage system and in rearing abalones was
keeped for many times of a wild storm and two times of Typhoon
NEAL, OLGA during the experiment.

The growth of abalones rearing in underwater aquaculture cage
system was slightly lower than that of abalones from the in door tank,
but similar or higher than other growth data of research reports.

These results was showed that underwater aquaculture cage
system could culture abalones on the coast of Cheju Island
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Fig. 1. Map showing the experimental rearing area.
EFA: Experimental field area.




2. AHFAI2=H

1) %3 434

Fig. 2. Schematic diagram showing the float-submerging basket type
cage system during the experiment.
MA: main bouy CUB: comming up bouy
FSB: float—-submerging bouy RR : rotating roller
CLR: closed loop rope(@16m) CUR: coming up rope(28mm)
RCR: rearing cage rope(&16mm) CR : connected rope

SST: stainless steel SWR: stainless wire rope(&8mm)
SAB: stainless anchor bolt SF : surface
SB ! sea hottom BRC: basket type rearing cage

49 AHgd AT AE HFE ASAAYY 2N == Fig. 29 Fig. 3
# 2R T, 1998). ¥ AFH AFA2H(Fig. 2)2 4¥sYA ¥
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Fig. 3. Schematic diagram showing the setting bottom type cage
system during the experirnent,

SAF: stainless angle frame SWR: stainless wire rope(&8un)
SAB: stainless anchor bolt BRC: basket type rearing cage
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Fig. 4. Schematic diagram showing the indoor tank culture system
during the experiment,
RA: rearing aquarium IP: inlet pipe
DP: drain pipe WL: water level
RC: rearing cage
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Fig. 5. Schematic diagramn showing the basket type rearing cage during
the experiment.

A opening and shutting door B: shelter
C: plastic coated net(mesh=10mm) D: connect rod
E: connect hole F: move hole
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Table 1. Water qualities of two different rearing area analyzed during
the experiment.

Analysis item "% Mar.  Apr.  May  Jun  Jul  Aug.
water

S 321 345 386 385 382 381

Salinity (%) U 206 345 386 385 383 381

T 344 386 386 385 382 381

S 8.1 83 8.5 8.3 8.3 85

pH U 8.2 84 85 82 83 86

T 83 85 85 8.3 82 85

S 8.0 8.1 83 8.3 83 6.4

DO(me/ ¢) U 8.1 84 8.2 95 79 73

T 8.1 74 8.2 77 81 75

S 06 12 0.2 19 13 1.0

COD(mg/ £ ) U 12 18 0.2 12 1.1 12

T 11 0.6 2.2 18 30 1.0

S 0125 0066 0029 0013 0050 0.040

TIN(me/ £) U 0123 0069 0055 0017 0068 0.047

T 0067 0055 0017 0021 0115 0.040

S 0019 0008 0004 0002 0019 0018

PO/ -P(mg/2) U 0017 0011 0010 0008 0010 0016

T 0009 0015 0033 0003 0012 0018

S 2.3 31 29 40 55 5.7

SS(mg/ £) U 31 1.7 2.7 77 6.0 6.2

T 34 0.3 3.7 35 9.3 5.7

S: surface seawater of external right side on CHEJU HANG

U: underwater of external right side on CHEJU HANG

T: water of indoor Tank aquarium on Marine Research Institute
Laboratory, Cheju National University.
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Fig. 6. Monthly variation of salinity and water temperature in the two
different area during the experiment.
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2. A% A%

AY7|7r F H7 2 3821+295mA A I+ HF 23 53341429
me A I 7HA B (Haliotis discus)€ T AFA(A), FAAB), &
AFEZA0)8 Z4 ASAIAYEAA 159U AN 4, & Z4a, AF

9 4% A= Bew Yo

1) 4739 4%

Table 2. Growth of shell breadth of the first group, Haliotis discus in
three rearing system during the 159-day experiment (mean

—
Rearing Shell length(mm) Increment Growth Daily
system Pot Initial Final (um) rate growth
Mean *SD Mean *SD (%) (m/day)
1 3813 246 4306 351
2 3832 185 4459 466
A 3 3820 183 4518 425 006 168 3l
Mean 3822° 205 4428° 414
1 3802 206 4711 440
2 3884 170 4609 550
B S W% 290 Mo o4 BIT 2127 5138
Mean 3841° 198 4658 495
1 3833 184 4775 617
9 3845 210 4748 59
C 3 3810 321 4787 590 OB 44T B
Mean 3832° 238 4770° 601

SL=38.21%2.95mm).

Different superscripts indicate significance (P<0.05)

*Standard deviation

A! Float-submerging Basket Type Aquaculture Cage System
B: Setting Bottom Type Aquaculture Cage System
C: Indoor Tank Adquaculture System.



1999 3¥ 7URH 8¥€ 12¢97bA 15993 ALSARE ALY 339
A7le AYANA FAATA: 3822+2.06m, A 4): 3841+1.98wm, 4
FZA: 38321238mANREH 4 FEA $YFEY 428%414m, F
A4 4658+4.95mm, JAFZEA 47.70£6.0lmE AAEHAcCt 2 29 4
T2 AFA2AA 938m=z Age] 7% Fhoew RAA: 817w, ¥
AAZFH: 606me oz AANE DAY, Z AMS Al2doA AR
N F94 AREAAE FIATA, AALY, FYeEH ASFALHAA
2% 940 1A HATHP<0.05).

A& elAE AFFR mstAR RAANF: 15.86%, HAA:
2127%, Sz 2441%2 24z el SAe2AdA] AFEe] v
o} YA EFE FgexA o] 589m/dayE 7 wE AAE ®1Ha,
2 A4 51.38um/day, F-HAF4: 3899m/dayd] £HE YEIReH S5
223 RANEY AFSAA2DANA 2088m/daye] & AAA}E Ve

A9 zZ+3e] 4% A7%E Table 39 el & Al29dA4 4
HAAAI2] 2t ol RAAFA: 53.26+2.23mm, AAAA: 53.04%2.03m,
F4FEA: 5349£2.13mNAH AE FEAdE FAAF4: 61.06%3.90mn,
A A 61.36£3.71m, SHFF2A: 64201431m=E A A3FLE
HAgzA Aade] 10.71m2 A7l sH Fon A4 831lm, ¥3
AEA: 779me) w0 e,

ZH ALS Al A AR @ foAd FAAA, M F2 ARL R
A FFFEAL OE 249 AR, RIAFTA AFA2dTdE F993e)
N3, FAAH BIAAFH AN2FAME 104w AAAE Bed A
2ol & frejAdo] AAHA ER(P>0.05).

A& AAME AFFHR IANAR FAFERY AMFAIZE A
2002%2 713 T AL 2o FAY: 1667%, FIAFA: 1463%
9 ¢H=Z et A3 F AT KFFEA! 67.36m/day, FA
A: 52.26im/day, FANEA: 489m/day 2 SAFEAS RANFA A~
gl A 1837m/daye] A3x1E B,
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Table 3. Growth of shell length of the second group, Haliotis discus in
three rearing system during the 159-day experiment (mean
S1.=53.3414.29mm).

. Shell length(um) Growth Daily
Rearing Increment
system Pot Initial Final () rate growth
Mean *SD Mean #*SD (%) (m/day)
1 5347 237 6174 424
2 79 188 6108 414
A3 5353 244 6035 333 10 1468 4B
Mean 5326° 223 61.06° 390
1 53156 202 6132 403
2 5312 220 6154 328
B 3 5284 188 6LI8 383 8.31 1567 5226
Mean 5304* 203 6135 371
1 5334 24 6430 439
C 2 5392 231 6476 411 1071 9002 6736

3 5320 164 6353 443
Mean 5349° 213 6420° 431
Different superscripts indicate significance (P<0.05)

*Standard deviation

A’ Float-submerging Basket Type Aquaculture Cage System
B: Setting Bottom Type Aquaculture Cage System

C: Indoor Tank Aquaculture System.

2) %9 A3

A1Fe ZEe) 4 d3F Table 491 ettt A@AA A9 BT
ZH& o] BAMNFA: 256841 1.57m, FA4: 2590+ 1.57m, S4FEA: 2604
+1.70molM 48 FEAANE FAAEFA: 3065+£327m, FAA: 3238+
3.58un, §4T=EA: 32811445m2 YA AAFL KFFFE: 676
m, FA4: 648mZ HEH A4S Byen, FAAFAY ANAgdME v
A =Y A% Big.

ZH A Al2doA 4E AQgd o AARARAE ) £ 4FE 1
A FFFEAHL FAY AAGAE foAo] AAHA AR FAF=E
A Alzg, FAA AAdd BT A2 A {9 A o] 3 eH(P<0.05).



ZHE Y HAAEL FYFZA: 2696%, A H602%2 ¥RFPL F
AT AN2d 1861%2 BA el ZEe] A FF gloiAM
% §45E4A: 4252m/day, FAA: 40.75m/day, ¥ S 30.25m/day
9] ¢o.& velgon S5z RAANINAA 1227m/dayd] 343}
E Yehdld.

Table 4. Growth of shell breadth of the first group, Haliotis discus in
three rearing system during the 159-day experiment (mean
SB=25.93%1.61mm).

Growth Dail
) Shell breadth(mn) Increment To atly
Systemg Pot Initial Final (mm) rate growth
Mean +*SD Mean *SD (%) (um/day)
1 o568 171 2982 279
2 259 154 3078 372
A 3 2588 145 3136 330 8L 1861 305
Mean 2584 157 3065° 327
1 2585 167 3274 3.0
9 2605 131 3213 378
B 3 9580 174 3296 3g7 o4 H®@ 4B
Mean 25.90° 157 13238 358
1 2598 133 3286 439
o 2618 174 3287 406
C 3 2597 204 3269 4% 06 BB 4252

Mean 2604 170 32.81*° 445

Different superscripts indicate significance (P<0.05)
*Standard deviation

A: Float-submerging Basket Type Cage System;
B! Setting Bottom Type Cage System;

C: Indoor Tank Culture System
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Table 5. Growth of shell breadth of the second group, Haliotis discus
in three rearing system during the 159-day experiment(mean
$B=36.24%1.77mn)

Growth Dail
Rearing Shell breadth(mm) Increment o y
system O __ Initial Final (uy e gowth
Mean *SD Mean *SD (%) (m/day)

3632 176 4172 339

2 3606 176 4137 309
A 3 3658 187 4164 269 %6 1448 3308

Mean 3632* 180 4158° 3.06
3697 216 4201 264

1
1
an 3605° 193 4207° 256
1

2 3599 205 4224 215
B 3 3619 157 419 29 002 1670 3786
Me
%22 161 4413 314
. 2 362 L7 4 291 oo oo e

3 3624 141 4369 315
Mean 3636 159 44.09° 3.07
Different superscripts indicate significance (P<0.05)

*Standard deviation

A Float-submerging Basket Type Cage System;
B: Setting Bottom Type Cage System;

C: Indoor Tank Culture System

ALT9 & AL APNAANY BT 2HEFo] FAATA: 3632+
1.80mn, #A4]: 3605+ 193w, S4+34 36391 1.59molA 48 FE8A
oAE ¥AAEA: 41.58+3.06m, ZA4: 4207+256mm, SFFE2A: 409+
307w2 43 Act. AbS A2 g AFFL FYFZ A=A
7.73m2 47l b4 o™ RA2: 6.02mst FHAMEFA: 526me] &
o 2 ey,

2 AE Aol A ZHE Qg dig f948 HAAEAE M F& 4
g B HFFEA A2de] HA4Y RIAANFH N2 #F23F0]
A3 AANIG RJAFAY F A2 E 0.76m2 AFAE B}
FroAel AAHA g ktHP<0.05).

AAEL 454z Axde] 2126%2 HF %2, FAH: 16.70%,
RAANT: 1448%= th: ¥e A%E BAvh dTAAAFA MR
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S ZA 0] 4862m/dayZ 7t HE 4B HPYDL FAA: 37.86m/day,
F3AA34: 30.25m/daye) £2o.2 Heute,

3) Axne A%
Table 6. Growth of shell height of the first group, Haliotis discus in

three rearing system during the 159-day experiment(mean
SH=8.75%0.92mm)

i Growth Dail
Reari -S-hell helght(mn-:) Increment TO y
tem Pot Initial Final (mm) rate growth
SYS Mean *SD Mean *SD (%) (u/day)
1 850 10l 974 117
2 880 101 1023 179
A 3 879 09% 1021 116 36 156 85
Mean 870 099 1006° 1.37
1 883 082 1058 122
2 88 097 1052 129
B 3 873 088 1064 193 L7 2009 1113
Mean 881 089 1058 125
1 872 087 1073 146
C 2 872 038 10718 136 g, o900 999

3 874 081 1055 166
Mean 873 08 1067° 149
Different superscripts indicate significance (P<0.05)

*Standard deviation

A: Float-submerging Basket Type Cage System;
B: Setting Bottom Type Cage System;

C: Indoor Tank Culture System

ZHae] e AeiM= AT 39, d9ANNY BF dazt #3)
AEA: 870£099m, 2HAN: 8811089m, FFFEA: 8731089
AY FEAAE FAME: 1006 1.37m, FAA: 1058+125m, S35
Z4: 10671.49m= AUt AAFL S4,RA 1949w, AAA:
L77m. $AAFH: 136m ¢O2 Vebxtth

A& QoINE KAFRA: 22%, FAA: 00%E WxE Y
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g vedloy $AAZA ANagdM 166%2 % ghd Udehdth 4
433 M E SAFEZA: 12.20m/day, FA4: 11.13m/day, H3 A
34 855m/daye] &HE BHow 4Tz ZAHAHE vLH A4
Ae e SdezAn RPAEY A9 AbeldlM = 3.65m/day
2 g4 & 4438 v



Table 7. Growth of shell height of the second group, Haliotis discus in
three rearing system during the 159-day experiment(mean

Reari Shell height(mm) Increment Growth Daily
e Pot Initial Final (um) rate growth
system Mean *SD Mean *SD (%) (m/day)
1 1190 167 1329 140
9 1162 105 1314 159
A 3 1193 157 1329 112 142 12001 83
Mean 1182 143 1324° 137
1 1164 097 1328 135
2 115 099 1351 117
B 3 1156 097 1340 135 181 1063 1138
Mean 1158 098 1340° 129
1 1159 104 1420 166
c 2 1164 097 46 152 .0 gy e

3 1142 08 1394 125
Mean 1155 285 14.20° 148
SH=11.65%1.75mn)

Different superscripts indicate significance (P<0.05)
*Standard deviation

A: Float~submerging Basket Type Cage System:
B: Setting Bottom Type Cage Systems

C: Indoor Tank Culture System

AOZAM 2t5e] 43 AR}E Table 79 WYehidch. 4@AANA 94
T Znzt RPAANZ2: 11.8211.43m, FAA: 11.58+098m, SFFEA:
1155£2.80mo A A¥ FEAAE FIA4F4: 1324+1.37m, A
1340+ 1.29mm, $4434: 14201148m= AFsHd. 4AFL $45x
2lo] 266mZ 7 F& 4L 2don #4424 18lm FYAMTA: 142
me) o2 s

AFEE B JFAFEY AL 2U4%=E 7MY 22 JFES U
AR, FAH: 1563%, F-IAFA: 1201%2 tha @& #E Bt
ARl NANE S442N: 1667m/day, FA4: 11.38mv/day, F3
AEA: 893m/day?] ¢22 vegon SA4ZAN RIAANFY Al29
AN 174m/day2 € HAAE Yebd,
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Table 8 Growth of Body weight of the first group, Haliotis discus in
three rearing system during the 159-day experiment(mean

BW=7.37+1.36g)
. Body weight(g) Growth Daily
Rearin I
o g Pot Initial Final ncr(er;lent rate growth
system Mean *SD Mean *SD £ (%) (ng/day)
1 733 129 1068 280
9 742 138 1121 366
A 3 738 124 118 3s0 o8 5230 243
Mean 7.38° 130 1124° 332
1 721 121 1366 4ll
9 735 119 1280 433
B 3 745 139 1313 448 o84 7934 5
Mean 7.36° 128 1320° 431
1 743 131 1405 529
2 736 147 1391 518
c 3 731 171 1441 557 067 9030 420
Mean 737 150 1412 535

Different superscripts indicate significance (P<0.05)
*Standard deviation

A: Float—-submerging Basket Type Cage System,
B: Setting Bottom Type Cage System;

C: Indoor Tank Culture System

AY 71 T AFY FAh= A1 RS, AYANNGY FF AF0|
BAABA: 738+130g, AAA: 7.36+1.28g, S45R2A: 7.73+1.50go0 A
AY FEANE BHAFA: 11.24+3.32g, A4 1320+4.31g, 452
A 14124535802 F/9T AZY Ert%d AoNE SAFRA:
667g, ¥4 584g, FANZA: 386g9) +02 eyl

2282 1l SA54ZA: 9050%, A 79.34%, $AASA: 52.30%
2 352N A2 A3 FL 4B 1gt 7 A4S AN
AZ9 Zrld W $94 ARAAE FAANFA, AAA, §452 0|
A BE feae] A4 ATHPL0.05).

AZ9) YNEZF YQNE $45EA: 420m/day, FAN: 345m



Jday, $AAMEA: 243m/day) £02 Uehon) §44zAH RANE
A9 T ASA LGN 177ng/days) Tha B AFRE BY

Table 9. Growth of body weight of the second group, Haliotis discus in
three rearing system during the 159-day experiment(mean

i Growth Dail
Rearing Body welght(g‘) In ent TO y
Pot Initial Final @ rate growth
system Mean *SD Mean *SD g (%) (me/day)

2003 293 2962 699
1993 242 2788 6.30
200 28 2719 473
20.00° 274 2823 6.01
1998 249 2755 561
1996 283 2898 521
1993 247 2833 633
19.96° 260 2830° 572
2005 260 3311 681
204 297 349% 17H4
2006 226 3207 766

Mean 20.18° 261 3338 727
BW=20.05+2.65g)

Different superscripts indicate significance (P<0.05)
*Standard deviation

A: Float-submerging Basket Type Cage System;
B: Setting Bottom Type Cage Systemn;

C: Indoor Tank Culture System

8.23 4115 518

=

5

8.35 4183 530

WD =0 WD =D Wb~

5

1319 6536 8.0

AOTe A5 4% d3Fig. 9= 4FAAANY BF AFo) RIAA
F4: 2000£2.74g, AAA: 1996+260g, $F5-EA: 2018+261gM A
d FeANE FIATA: 2823+1601g, FA 2 2830+672g, Sy
3308t727ge2 FUldtRen FUHE KYFEA A9 1319,
A 4: 8.3bBg, ¥ ANE4: 823g= F7HsHH

FEEL S,z 6636%, FAA: 41.83%, FAANF: 41L15%2 &
Az Al2ddN 7 £& A4S JYehdln, FA49 5384
N2 a3 vjsd 43E el

2t Ag Al 2ol AT Tt ¥ FFERY FAY AAREHE v}



T FE AFE BA {452 A2dd FAY, RYATY A2PAA
fredel 2145 AcHP<0.05).

AT dFFFA YoM E Szl 8B.0mg/dayE 7HE A4l
F3kom A4 530mg/day, F-HMFH: 51.8mg/dayd] «HE BRI F
AT F-AANTH N2YdN 312mg/day) FAE eERAT



3. 49 AKX 43

4Y 71t Fo 98 AH9 YL Table 103} Fig. 139 e
A L2 ADTNA ZF 499 2 AMGA2PY 43 AE Bo|7] A
AR AR FAAM ADTE) £4 RN 4937 594 we 4
A& Byon, FIATHA JAY A2gL 4YY A7 vy Y
9 AL B A 129 A5 FAY A2ddA 49714 8 F A
FA 2 3] FL AL EJa 590 SHFRY A2ddN FL
8742 Bol7] AFstd 48 FEAZA A&HAS EF A 12A &
AH A2Ee 5UN 79, FIAFY N2DE 6€AAN 7€ Aold A
F9 T 9E 713 vE we AgE RAd.

Table 10. Monthly growth of body weight of two different group in
size of abalone, Haliotis discus in the three rearing system

during the experiment

Rearing Mean body weight(g)
system ) i Mar,  Apr.. May Jun Jul, Aug.
A I 7.38 8.10 933 1075 11,10 1124
I 2000 2110 2396 25778 2780 2823
B I 7.36 930 1061 1079 1125 1320
a 1996 2280 2412 2563 2680 2830
C I 737 862 1091 1227 1305 1412
1 2018 2251 2976 3083 317 3338

I: first group, mean shell length=38.21+2.95mmn

I: second group, mean shell length=53.34+ 4.29mm

A Float-submerging Basket Type Cage System;

B: Setting Bottom Type Cage System;
C: Indoor Tank Culture System
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Fig 13. Monthly changes of the body weight of two different group in

size of abalone, Haliotis discus in the three rearing system
during the experiment.
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A9 N2 F AELY AE Table 99 HEAAT. ARAANAY B
T Zo] 3821+295m¢) Al 1 Z3 HE ZAo] 53.34+4.29me) ALL
AR AEEL AITY BY FIAANFH: 8278%, AAY:
90.00%, 4TZE4: 9333%2 §FF2AH FAA A2gdH M #&
AEES B ANTANRE FPAT4: 8810%, A 96.19%, &
ArEA: BE1%E KT AAY A2 A&ge] A Ve
wo. =3 7 ASA LA 2439 AVdE2 Bd 4 2717 & A
ool A1E B} AAe 2 PYETL0] =& S et

Table 11. Survival rates of Haliotis discus during the rearing system.

Rearing G Initial No. Final survival No. Survival
system roup of H.discus of H.discus rate(%)
120 106
I 120 92 82.78
120 100
A 70 63
hi 70 62 83.10
70 61
120 112
I 120 105 90.00
B 120 107
70 66
)1 | 70 69 96.19
70 67
120 110
1 120 118 93.33
C 120 108
70 68
I 70 70 98,57
70 69

: first group, mean shell length=38.21 £2,95mm

: second group, mean shell length=53.34+4.29mn
: Float-submerging Basket Type Cage System
: Setting Bottom Type Cage System
: Indoor Tank Culture System
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A AY 71205 AN AAE FAATAR AR AF A% A
~de & 2359 22 L EEFqus od 79 2699 HE Ud
(NEAL)# 599 9% Alebs ol¥ 71 Z€e 9188 Ad 994 84 39
A A7E REN S7HOLGA)S FFCIAARE, 199)N% NHAES o
F ASZ R ALAY FoIUA WEe) Aol HAAUY. EF HFA
Aol A48 E 7] A A A AF ASEE $AARAD B
4 Naged 25 tdstl FAHRNCY AHSZE FARy adgAds
A%o] Fo) goiglE HolE HARAY oFHE FRPAN FA, EF,
wd715e Assk: V97 HARUG. G AFAN ARE A8
7 98 ASEE A8 4B THo2RY & o w4 usE Ad
o1Fe WAt Basi, )% Y AWl oz A¥ FRRYY
BER AL R xFo) A ¢S 2ALYY 22 Yo} 3
¥ Aoz 4z

AR Ygol s I $(1988)& 7ASARe) 2b34 105Lm, MZo)
122069 AME 1w'F 1000AAE 0L A3 23 1161m(LDA
3% Fm/day), AZL 165ne(YNF5F S 15m/day) o2 A FRGT BT
AU, F UYL ZAF 620m, 4E 42w AAE 10042 #Y3}
ZHE TIFhA ASE A, 2% 924~1020m(YBAFF 295~39.m
/day), Z4EZL& 669~7.14m(ANE3F 199~52m/day)E A3 A n
23 @ v g £ M S01909 43 T NV6m, AF T
879g9 AAE A 200714 & 67447 1% (Undaria)h WPAZZ A
29 Fde nY NYFAN 43 1GmLRITE 01Tavday), AF
47226 9Tne/day), ABAE NYTAN 23 75m(YHI3F 4143m
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2004 AE AQAFHANN Bv)S(Undaria pinnatifida)s Fasto} 544
3 ARE 24 BTmAANEF 516m), A7 6%g(UNETE U
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AAE 12393 AHS AR A7t 23 BB EE TBom), 9B
3% 21602 AFAAGL R,



Table 12, Comparison on the growth of the study and other experimental
results.

- Reari Mean shell Shell length Body weight
A7A  Diets Daily growth

tem length(mm)
5YS OB avday)  (ng/day)

Indoor tank 58.99 420
. I group
SBT o1 51.38 345
Undaria, FBT™ ' 38,11 243
The study L
Laminaria Indoor tank 1 erou 67.36 83.0
SBT" 53 Ny P 596 53.0
FBT™ ' 4899 518
/\#(1988) Undaria Indoor tank 1051 37 15
A(1080) MM, ¢ door tank 629  205~391 -
Undaria
#(1994) Undaria Indoor tank  39.65 40,17 2%.97
£(1997) Undaria Indoor tank 2852 54,66 240
Ui Hangi
#2(1988) va ABME oh- 40 73.2 276

pertusa net cage

* Float-submerging Basket Type
*x Setting Bottom Type

2 A9 A1 44 37 3821m, AF FF 7372 714AE
e} A 0229 43 HHE 52.34m, AF BT 20052 71LAE Aog
T3, A2, §4rza ASA2gdA fQ3 g FE3}9
15093 ASE B, YT A 12L& 23 BT 47.70m(Y3HA
2% 58.38m/day), AF B 1412¢(4H3FF 42.0mg/day), A DL Z
4 BT 6420m(YAAF 67.36m/day), AF HT 33.38g(YNEEF
83.0mg/day) o2 Frlat g, A sF 7HFeE ASAAYLE A1 A
713 B 4658m(dNA43F 51.38um/day), AF HT 1320g(UNFT%H
34.5mg/day), AN 23 HT 61.35m(LA74 3 52.26m/day), A5 4
T 28.30g(Y+3 %% 530mg/day) o2 AR RAAMBY sHF: %
g AFAZYAMNE A2 43 3T 4.28m(dHA3F 38.11m
/day), AF B 1124g(YNF5F 24.3mg/day), AN FAAE ZH3 HF
61.06mn( Y33 F 48.99m/day), AT B 28.23g(YLFF ¥ 51.8mg/day)
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3-2:1=1
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@, d¥o ol g8 ZrFe) A/ £ AYY Al 2 v5d 74AE X
W} HAYolF o] 8§F & £(1998)9] FFAHAe} wimsd HAY HF
JHEE ASAI2YEA A Ay dRAFFE vsd ARE B3 o
5N 4% 9 FL A9E 2909 RIAFY ASNL€EA ¢
479 dBAAFLE dtent dAFFHFL =@ FAF YEhiU L,
£ 319949 "G AfFPAETL) ANPEAY vjusA RIAFTY A
2goA dFFH dAFFFL Y AAF Jehdn FA2 A}
FA2EE AR R YRFFF 2F FL 24EF vehugid

olg|¥ AR AFE AU FAAAY #HY 71FE FHe] oMYA 7}
& 9499 FFA g F ¥ T AL & de AF /AT A=
4 Adsta £A8 F dded, £ AANA FAAME 71&9 §
FAAEA 9 ABYEA v)go] #F HE sFE] FYAN2gEY o 3
AR o £289HE %, 1999)c o2 nFo & o JgE AF AL
3 44 A2gd 9T ARFNY eSS A F Ay fe=
o] FAE AF 7H7E] ASAI2del A% A FAHo] F45EA FAH
£ g8 Ay d4a dFAA ojFolAE HAE WA ¢ AFHY
Hol9) FFI FolFAJAY MM T Add #F MFY FA A&
9 e o Be A7 FYHojofF & Ao Algdd
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