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ABSTRACT

This study investigated the growth characteristics of juvenile abalone when has been rearing as other different
feed rates by the commercial abalone formulated feed on indoor tank, during the winter period that was
maintaining on the low water temperature. Experimental abalones were use to 1 year old (shell length 29.14 + 2.56
mm, wet weight 2.9 £ 0.6 g), and it has cultured at six feeding rate groups (0.75 DFW, 1.50 DFW, 2.25 DFW, 3.00
DFW, 3.75 DFW, 4.5 DFW) that were set up the daily feeding rate about total weight (DFW), and two replicated.
The average water temperature in the experiment period was 9.7 + 3.27 C. In the monthly change absolute
growth rate (AGRSL) and specific growth (SGRSL) of shell length, at January, 3.00 DFW was significantly higher
than all feeding rate groups (P < 0.05). And in the monthly change of weight change and weight gain (WG), at
March, 3.75DFW was significantly higher than all feeing rate groups (P < 0.05). The growth coefficient of thermal
units (TGC) was decreased rapid since January, and 3.75 DFW was show significantly higher than all feeding rate
groups (P < 0.05). In monthly change of feed efficiency (FE), at December, the 0.75 DFW was significantly higher
than all feeding rate groups (P < 0.05), and in February and March, there was no significant difference between all
feeding period. Therefore, In this study, was show that juvenile abalones can do to maintain or increasing from
weight to supply commercial artificial diet during winter period when rearing into the indoor tank.
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Ao kg Bu X2 2014 Aghd o] 3ok
el Wofrol $x]3F TR AA FAl Abstsle] -
A A 194 AEA e (F3F 2 29.14 + 2.56 mm,

iﬂ% 2.9+ 0.6 g) T AHE3IAch AY AR TAA ) 3
SRS dAE gkl A (B dellgatel 1) AR

O]%U}o‘] Z£98]%] ABS (acrylonitrile + butadiene +
styrene) A& Au] ALZx (980 x 680 X 400 mm) ©]
S o3l on, 7F 2xolE 24142 PE (polyethylene)
A& shelter (45 x 100 cm) & EolFch Ad AL 4
S5 shelter R4S 7|F0 % AFUES 30%E A4
ato] 250 ] TR At 83151, 8 Al F o
AFHE AAALUAE MW-II, CAS Co., Yangju city,
Gyeonggido, Koera) = °]-83}] 0.1 g D]--‘HU]—Z] =A3519
th AT Al E FRdkglen 3k 5 34 /hr o]
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AF7|7F Eob A58 A oy, vid oA
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3. AR AREE L AEE

A AR ARAA Al 50 Tl e AsiE FASE AlE
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B AR Asle] F ofAlTEFE 54T F 30 viEld AHE
FANR A Xt} 2, A AT SAst L I
ARSI} g} 428 wdo] AR AE o]43le] 0.01
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77 HxAQFAFTY HEDFATE Yok (T- 9 & 4+
F445 Jehdrh Sdde 477129 ¥ (sum degree
day, C) = YeEhich

T3k 338 ke EE4E vasy] St oAl
Zro] A& (survival rate, SR) & ofel| 2)& o83l 4-&3}
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AEE (SR, %) = (N; - N,)/N; x 100
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AN AR TRl WE SRS Aol Asas
(Feed efficiency, FE) < w|is}7] ¢J3}e] ofelje} 7 Ao
2 ARSI

A5 8E (FE, %) = (W. - W)/(Tfo - RF) x 100

71N, WSk Wi A7 HERFTA AERTTAE

UeldiH, The AEF3F% (Total feeding volume to
provide) °l|4 RF+ 28453 (residue after feeding) &
et
4. 3AAY

A7 o AEe Ad A 23] kg3 FFAE Ve

o, EAZ=za¥el SPSS (Statistical Package for
Social Sciences) PASW Base ver. 18 (IBM Co. Ltd,,
New York, USA) & ©]-23}% one way ANOVAE A3}
o™ P < 0.05 5|4 Duncan's multiple range test
(Duncan, 1955) 2 #H¢ 7k o4& AAsch

2 o

1.

A

73t
#7171 EA71Z el A Alse] A st A=
%719l 2014 1191 15.2 £ 0.6TCE A]%Hs}o% 2015L4
ol HHF 7.6 £ 0.5CE WA HA 397kA] F-2]=9]
F7IFEt A2 9.7 + 3.27Co|3lch °ﬂ‘3~°ﬂHh 3
Z7]9] 1190l #HF 32.7 = 0.4 psu °]2H, o]F A3}
294 34.1 + 0.8 psu & Yehd F 39704 A=Y
, %77 F<k FE 9.1 mg/ll, £ 2307, 1244 10.0
0.5 mg/l. & 71 =9k} (Fig. 1).
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AP AL iAEE emlEel wel Fste] A
% %ﬂc}-;ﬂi ;(] JHA Jtﬂ 7L><h,]_ 71—74— AJZ]—E (AGRSL) ul 4
V375 (SGRSL) HlolA+= 1293} 24, 3¢l =g A
FollA frold Aol7h flgle, 1€ 1.5 DFWS} 2.25
DFW, 3.75 DFW 7} 0.75 DFW, 3.00 DFW .t} f-9]4°
2 =9e9 (P < 0.05), £3] 2.25 DFW = 0.75 DFW, 3.00
DFW, 4.50 DFW 2t} =9t} (P < 0.05) (Fig. 2, 3, 4).

49 HEsel A 12€9) 0.75 DFW 7} 28 Ag7H
o Ao R wgten (P < 0.05), o2 ART=X A7t
Klet 19 24ells 7oA Abolr} §llent 3l 8.75
DFW 7} =& AdTEu foHow 7P £33 0.75
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Fig. 1. Changes of water temperature, salinity and dissolved
oxygen during a experiment period.
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Fig. 2. Changes of shell length of juvenile abalone, Haliotis
discus hannai reared at different feeding rate by
commercial diet during winter season in indoor tank.
Different letters indicate significant difference (P < 0.05).

DFW = 7b¢ dgten] (P < 0.05), 2.25 DFW = 1.5
DFW, 0.75 DFW Xt} =3tt} (P < 0.05) (Fig. 5). €'8 %
ZEW3ll A= 1290 0.75 DFW 7} 2E AFFuc} §-9
Ao 7 oky 375 DFW &= BE AgLRc) =9kon (P <
0.05), 1€l 8.75 DFW 7} 717§ =Skeh (P < 0.05). 2]
= 3.75 DFW 7} 0.75 DFW, 1.50 DFW, 3.00 DFW Xt}
Fodozg E3kerw (P < 0.05), 3¥o= 0.75 DFW £}
1.50 DFW Rt} o8 o2 &glon (P < 0.05), t& A¥
T-9F Aol STt (Fig. 6).

Ak A5 (TGC) A= 12¢0= 3.75 DFW 7} &
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Fig. 3. Changes of absolute growth rate (AGR) by shell
length (SL) of juvenile abalone, Haliotis discus hannai
reared different feeding rate by commercial diet during
winter season in indoor tank. Different letters indicate

significant difference (P < 0.05).
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Fig. 4. Changes of specific growth rate (SGR) by shell length
(SL) of juvenile abalone, Haliotis discus hannai reared at
different feeding rate by commercial diet during winter
season in indoor tank. Different letters indicate
significant difference (P < 0.05).

T ARt foFo g =y (P < 0.05), 1€9]E 3.75
DFW 7} 0.75 DFW, 1.50 DFW =t} =gkon] (P < 0.05),
o2 AgTe 7oA Aole §lsit) 2€el= 3.75 DFW 7}
2.25 DFW, 4.50 DFW & Al9|g 2 AdFH) fo)8e
2 =33 (P < 0.05), 3¥°l+= 3.75 DFW 7} 4.50 DFW &
Ale)gt 75 AdpEc) E9kt (P < 0.05) (Fig. 7).
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Fig. 5. Changes of body weight of juvenile abalone, Haliotis
discus hannai reared at different feeding rate by
commercial diet during winter season in indoor tank.
Different letters indicate significant difference (P < 0.05).

7} Sgdek oht 3.75 DEW7L 78 B2 3k ®glen 0.75
DFW 7} 7 w2 gk depiigich FAlel digk FMwet
DWGe| A+ 3.75 DFW 7} 25 A1 Hc} fodo 7 =9k
ow (P < 0.05), WGS SWGelAE 3.75 DFW 7}
0.75DFW, 1.50DFW 2.t} $odo 7 =9t} (P < 0.05).
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Fig. 6. Changes of weight gain (WG) by body weight of
juvenile abalone, Haliotis discus hannai reared at
different feeding rate by commercial diet during winter
season in indoor tank Different letters indicate significant

difference (P < 0.05).

4 AR EEoAE 12€¢) 0.75 DFW 7} 25 A7 w
t} fojAe g Egkon] 450 DFW = SbthP < 0.05). 1
Hol= =218 0 2= 0.75 DFW, 1.50 DFW, 2.25 DFW 7}

Table 1. Growth performance of juvenile abalone, Haliotis discus hannai reared at different feeding rate by commercial diet

during winter season in indoor tank

0.75 DFW 1.50 DFW 2.25 DFW 3.00 DFW 3.75 DFW 4.50 DFW

IML? 29.14 + 2.56

FML3 31.32 + 0.06'™  31.79 + 0.43 32.08 + 0.06 32.27 £ 0.71  82.76 + 0.05  31.84 + 0.89
AGRSL* 7.46 + 0.22 9.08 + 1.48 10.09 + 0.19 10.74 + 2.43  12.54 + 0.17 9.27 + 3.06
DGRSL? 1.81 + 0.05™ 2.20 + 0.36 2.45 £ 0.05 2.61 + 0.59 3.04 = 0.04 2.25 + 0.74
SGRSL? 0.06 + 0.00™ 0.07 + 0.00 0.08 + 0.00 0.08 = 0.02 0.10 = 0.00 0.07 + 0.02

IMB’ 19.34 + 1.47

FMB?® 20.92 + 0.03™ 21.20 + 0.21 21.18 + 0.04 21.64 + 0.37  22.07 = 0.05  21.37 + 0.39
AGRSB 8.17 + 0.15™ 9.59 + 1.06 9.49 + 0.18 11.87 £ 1.94  10.47 + 0.26  10.47 + 2.01
DGRSB 1.32 + 0.02™ 1.55 £ 0.17 1.53 £ 0.03 1.91 + 0.31 2.27 + 0.04 1.69 + 0.32
SGRSB 0.07 + 0.00™ 0.08 = 0.01 0.09 + 0.00 0.09 + 0.01 0.11 + 0.00 0.08 = 0.02
IMW? 2.88 + 0.56

FMW? 3.71 + 0.68° 3.88 + (.72 3.99 + 0.75% 4.04 + 0.71° 4.34 + 0.88°  3.95 + 0.79%

WG 22.92 + 0.24*  22.85 + 0.27"  30.02 + 1.95™  30.19 + 3.02*° 34.65 + 2.76° 30.98 + 0.98"™
DWG! 0.73 + 0.00* 0.85 + 0.01% 1.03 + 0.08" 1.02 + 0.13° 1.24 + 0.08° 1.05 + 0.05"
SWGH 0.22 + 0.00? 0.25 + 0.00%° 0.30 + 0.02" 0.30 = 0.04*  0.35 + 0.04° 0.31 + 0.01%

"Walues (mean + S.D of two replications) with a different Superscripts within the same row are significantly different (P <
0.05). Ns is not significant. ?Initial mean shell length. Unit is mm. *Final mean shell length. Unit is mm. *Absolute growth
rate. Unit is %. °Daily growth rate. Unit is %/day. °Specific growth rate. Unit is %/day. "Initial mean shell breadth. Unit is
mm. 8Final mean shell breadth. Unit is mm. ®Initial mean total weight. Unit is g. '°Final mean total weight. Unit is g.
"Weight gain. Unit is %. "2Daily weight gain. Unit is %/day. "*Specific weight gain. Unit is %/day.
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Fig. 7. Changes of a thermal unit growth coefficient (TGC) by
body weight of juvenile abalone, Haliotis discus hannai
reared at different feeding rate by commercial diet during
winter season in indoor tank. Different letters indicate
significant difference (P < 0.05).

20%014-E Vel e, 4.50 DFW & Alejgh 28 Ay
7F oAl Aele A3l 293 3= BE AR
2] Aol= glom, E3] 2.25 DFW ¢ 3.75 DFW £ A9
g w5 ARFelA vlo]vid] S B3l (Table 2).

T2 elA o A
‘Eoﬂk]f EE AR

o #
Q119 FE7E 3¥FeTH FAs
Aeage 2R Ay ¢ 15T3) 119 F4E F7 1
0Csel 1249 7k A% B F50] o]FojA At H¢
TCE b 19¥EHE 4] AAdE 2e A
slem, o] Al7jel| izt &kl SrkekA A dele

oft
X
N
o r_}l_l

., Haliotis discus hannai X2 S&EH

100 -

80 -

Survival rate (%)

20 -

0.75DFW 150DFW 225DFW 3.00DFW 3.75DFW 4.50DFW

Fig. 8. Survival rate (%) of juvenile abalone, Haliotis discus
hannai that reared at different feeding rate by commercial
diet during winter season in indoor tank. Bar indicates
standard deviation (n = 2). *Ns is not significant.

s A Aok} Sakai (1962) & HAERC glo] #&9
FFo T AT ENA Aol E Bolw, o]dt g T A
ol d¥= vAA =) w3 AR Ay AT AeE
= 20CAHFoln, TCoslol|A e AE wo] Zgo] F3l|#|7

=W, Britz et al. (1997) & Haliotis midae’} A& (127C)
I g (247C) oA 14-22TCRY} Holio|7} FojA o= 2F
AEhy Zasigic & dFeAE $20] 6-7CE w43]
wolA| = 195 sz} FA|o] AR Rt Alm g4 A
A7NE Bole Aol Fld 4= gigith 12 A7) 7te=

10Colstz oA & ’\]7]" 1297 1ol AlmFadel
w2} 7 Aol & Holow, 53] FACAE 1297 14
Afolel] 297} 3 Ato]e], ";&Z NHE AN S AelE
Bk olejgt Are AR Hol&go] FAlE AL
A1718l 7-8TC oA Aol Aut A|&A gl Ho|dHE 3faLsl
= AeE B 5 gk ot st 4-20] 10Te|3kE
oA 195 e ARl v &%) HoldH T A%
o g A A GARE, FAR Ao FFle dFE T

©

Table 2. Feed efficiency of juvenile abalone, Haliotis discus hannai reared at different feeding rate by commercial diet

during winter season in indoor tank

0.75 DFW 1.50 DFW 2.25 DFW 3.00 DFW 3.75 DFW 4.50 DFW
Dec. 139.1 £ 6,91  117.4 + 2.7°  102.8 £ 3.3° 825 + 9.6 82.2 + 4.6 64.3 + 7.0°
Jan. 69.0 £ 21.3°  23.8 + 4.5 219 + 3.6 4.7 + 2.6° 71+ 9.2 4.3 + 4.2°
Feb. 11.7 + 13.5"™ 8.0 + 3.3 25+ 2.6 3.2 +1.9 5.1+ 3.0 2.1+ 2.3
Mar. - 2.7+ 15.5™ - 4.7+ 2.0 2.6 £ 5.0 -0.3+29 - 05+ 1.9 0.2 + 0.1

"Values (mean + S.D of two replications) with a different Superscripts within the same row are significantly different

(P < 0.05). Ns is not significant.
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T Ae® Yeiyt 53] 555 (WG) oAE sA7|s<t
3.75 DFW 7} 0.75 DFW ¢} 1.50 DFW Xt} #9307 =
< slol A7 Asat S A8k sl
A& 3.75 DFW 7} A Fago] 2 5 Yok AgoA
AR TS ABFo] A FFE W) 7 =13
A= B EA] °]’jl glom, tlut Britz et al. (1997) ©|
Haliotis midae’t A4 ®]9F% (condition factor,
CF) 7} Z7kEH, 7154 sle owaes 53 44
glycogen WollA] olA|e] E&4 Z7P7) A D4 9lu 1
2 Q3] FAdA] awe] FadE Aoew F5H3h F,
A% 9] i ALgsFe] S AW A e TS

e SR8

il

S AEAlo|E ol wjukws} Sk 4 glon o
TANE AgH $FTES A S/ 245 2loH, 5

3] Al Tl ulel SFelA AolE Holi glon *“5]
oJxF 2] 1.60%0]8l= AAAFE FAe= o EEsHA A

2 e BojFEh vlF oleg At 457l jﬂ
7k 237l e vA = e TFsAE AR 5 gl 53]
d TR elAE A7 ASA LR v, g}
9 HolE Fadka glon o, AFE 4F o]Fojz|
319 (Yoon et al., 2007; Kim et al., 2013; 2014), SA44
Fol M= FEHAES AR Alolx viAtRE dAT ol H
olFw Al =fo] & Aox ®ilth v £ g
A AtREE] lo] 297 39elE BE AT Aol7t 9l
o] AkgAde)7} Ao A=A o= Aow B 4 glen, £3
3Yoll= 238 FFo] WolAHA AlRF o] wlo|YAR
oz vy SdexodA s AmE E3 AV A
F Aol ARTFE A5 0.75%013t2 FF3HAY, ¥
woHA] Yotw F Zlow Holrh sl whE dnkg] A
AE vehdle a3l (TGO) + 1293 1€ 2
o] 543 W3l Al7]d TGC7} vholxlem, 53] Alm¥d5
o] F=FF Aa Fo] AAE Aow yept S|
[e)

Qo] TGCell tigt Axp= oz BaE|w QU] ¢kol A2}t o]
5 & 5 givh vl & kel we} AksAdelrt Jﬁfsl
e £33 S7PF E3EEA 9 g A vl

°o% 351 $ glon ol An AF Y TFE (WG) ﬁ
Few dxgeh 28y vk AARTEELS TGCAME A%
Al vk g Ho|i 9lo], Al AAF o] AlmFFol
Ao g 4 g AABIGTE w2 Aol A s A E
ANE Sz AT W AR A AGE e
AR B 7o) WA S vAA &

>H
ok E5FE 'r"rx] EEt AR 7N = Qi 18, 29
A= 72l Als
oAF ,] 0.75%"|%ke] | awt Faslof & Ao
= g &5 SAVI AsdaEel wE S5 4
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& AFelAE F FxodA St A *l
FHAE AR E AeLo] FAEE %
t=A & A AFEAE AR ”3401 1%*5 A5
o (B 47 29.14 £ 2.56 mm, FF 2.9 + 0.6 g) = A8
pglon, AFTE FAT Wi dd HolFwE (the
daily feeding rate about total weight, DFW) & Z} %
o =83 AYAE A3 (250 ule]) =AF2] 0.75%, 1.50%,
2.25%. 3.00%. 3.75%, 4.50%% FFEHEZE £ 67 714
A7 (0.75 DFW, 1.50 DFW, 2.25 DFW, 3.00 DFW, 3.75
DFW, 4.5 DFW) slglon, AgTE »% oulE o2 AAx
ok A#7NE] FA7N e B 9.7 £ 3.27TC0]gle
o, 48 A3 2 AAE (AGRSL) ¥ <71HAAE
(SGRSL) 2 1499+ 1.50 DFW ¢} 2.25 DFW, 3.75 DFW
7} 0.75 DFW, 3.00 DFW 2t} foAo g =gkon (P <
0.05), € A513} 3¢l 3.75 DFW 7} =& A3 Fnc}
FroAe® =9ty (P < 0.05), €8 FFEHIAE 3.75
DFW 7} 2335} 0.75 DFW ¢ 1.50 DFW =t} #-2)4
L% =3t (P < 0.05). dd943HAS (TGO) A= 14
—‘,ﬂ—Ei :Lﬁf;] uro].zi mq 3.75 DFW 7], nE /\134:[13\;], o
& 29, 1€+ 3.75 DFW 7} 0.75 DFW, 1.50 DFW
B} E9ken (P < 0.05), o A4 124 Atol= S
t}. 290l= 3.75 DFW 7} 2.25 DFW, 4.50 DFW = A
g e ARG FoAeR H9ku (P < 0.05), 3¥€ell=
3.75 DFW 7} 4.50 DFW & A|9J3t 2.5 A3 3R} &9t}
(P < 0.05).

A AR F &A= 12€¢] 0.75 DFW 7} ZE AFTR
t} oA o7 =9kon} (P < 0.05), °]%F 19S A3t 293}
3€elle 2 AHFT #7294 Aol A

upebA], & AFelAs FRAE AE AR S
717 W A A AR kR E AT oS Tudke
Aol FFH= A BE AF Z7MIA 5 olow, & FA
717k AtrgaEel W S5 W3t 2245 vk
AL g v A% H3E AAste] 24 devt s AL

2 g,

AL AL
o] =R 9016W% ATk Sakalalel Akl A

B 7Rk sk eRA 9l 253 AT (R2016006) 19

- 101 -



o
x
A
]
0z
1%
0k
=
11
0b
(il
==
1o

REFERENCES

Britz, P.J., Hecht T. and Mangold S. (1997) Effect of
temperature on growth, feed consumption and
nutritional indices of Haliotis midae fed a
formulated diet. Aquaculture, 152: 191-203.

Cho, S.H. and Kim D.S. (2012) Effects of feed type and
temperature on growth of juvenile abalone, Haliotis
discus hannai Ino. Journal of the World Aquaculture,
43: 114-119.

Cho, S.H.(2006) Effect of the Various Sources of Dietary
Additives on Growth, Body Composition and Shell
Color of Abalone Haliotis discus hannai. Journal of
Aquaculture 19 (4): 275-280. (in Korean)

Cho, S.H. (2010) Effect of fishmeal substitution with
various animal and/or plant protein sources in the
diet of the abalone Haliotis discus hannai Ino.
Aquaculture Research, 41(10): 587-593.

Cho, S.H., Park J. Kim C. and Yoo J.H. (2008) Effect of
casein substitution with fishmeal, soybean meal and
crustacean meal in the diet of the abalone Haliotis
discus hannai Ino. Aquaculture Nutrition, 14(1):
61-66.

Duncan, D.B. (1955) Multiple range and multiple
F-tests. Biometrices, 11: 1-42.

Ferreira, F.M., Deysolong L.B., Park G.H., Yun H.H.,
Jang LK., Kim KW. and Bai S.C. (2015) Corn
Starch as a Dietary Seaweed Powder Replacer in
Juvenile Abalone, Haliotis discus hannai. Journal of
the World Aquaculture Society, 46(1): 69-75.

Hoshikawa, H., Sakai Y. and Kijima A. (1998) Growth
characteristics of the hybrid between pinto abalone,
Haliotis kamtschatkana dJonas, and ezo abalone, H.
discus hannai Ino, under high and low temperature.
Journal of Shellfish Research, 17(3): 673-6717.

Kim, B.H., Lee S.M., Koh C.S., Kim J.W. and Myeong
J.I. (1998) Optimum Stocking Density of Juvenile
Abalone (Haliotis discus hannai), J. Korean Fish.
Soc., 31(6): 869-874. (in Korean)

Kim, B.H., Park M.W., Kim T.I., Son M.H. and Lee
SW. (2013) A Study on the Optimum Stocking
Density of the dJuvenile Abalone, Haliotis discus
hannai Net Cage Culture or Indoor Tank Culture.
Korean Journal of Malacology, 29(3): 189-195. (in
Korean)

Kim, B.H., Park M.W., Kim T.I., Son M.H. and Lee
S.W. (2014) The Growth and Survival Rate of
Juvenile Abalone, Haliotis discus hannai at Different
Intermediate Culture Type in Net Cage of Indoor
Tank. Korea Journal of Malacology, 30(3): 235-242.
(in Korean)

ol hEe sSYN=, Haliotis discus hannai X2 S&EH

Kim, JW,, Lee SM. Han S.J. Kim B.H. and Park S.R.
(1998) Effects of Experimental Diet, Commercial
Diets and Algae (Undaria) on Growth and Body
Composition Among dJuvenile Abalones (Haliotis
discus, H. sieboldii and H. discus hanni). Journal of
Aquaculture, 11(4): 505-512. (in Korean)

Kim, SY., Park C.J., Nam. W.S., Kim J. M., Lee J.H.,
Noh J. K., Kim H.C., Park J.W. and Hwang L.J.
(2013) Comparison of formulated feed and two
seaweed-based diets on growth of Pacific abalone
(Haliotis discus hannat). Korean Journal Malacology,
23(3): 233-238.

KOSIS (Korean statistical information service) (2016).
Agriculture, Forestry and Fishery. Statistics Korea,
Daejeon, Korea. http://kosis.kr

Lee, S.M. (2004) Utilization of dietary protein, lipid, and
carbohydrate by abalone Haliotis discus hannai: a
review. Journal of Shellfish Research, 23(4):
1027-1031. (in Korean)

Lee, SM., Lee G.A., Jeon I.G. and Yoo S.K. (1997)
Effects of  Experimental  Formulated  Diets,
Commercial Diet and Natural Diet on Growth and
Body Composition of Abalone (Haliotis discus
hannai). Journal of Aquaculture, 10(4): 417-424. (in
Korean)

Lee, S.M., Lim Y.S.,, Moo Y.B., Yoo. SK. and Rho S.
(1998) Effects of Supplemental Macroalgae and
Spirulina in the Diets on Growth Performance in
Juvenile Abalone (Haliotis discus hannai). Journal of
Aquaculture, 11(1): 31-38. (in Korean)

National Fisheries Research and Development Institue
(NFRDI) (2008) Standard Manual of Abalone
Culture. NFRDI, Busan, Korea.

Qing, N.Z., Fang, JM. and Ping, Y.J. (1996).
Preliminary studies on increased survival and
accelerated growth of overwintering juvenile abalone,
Haliotis discus hannai Ino. Aquaculture, 140(1),
177-186.

Shon, M.H., Lee J.U., Park M.W., Lim HK., Kim D.J,,
and Hwang H.G. (2009) State of Optimal Rearing
Technique on the Abalone (Haliotis discus hannat)
Juvenile. Kor. J. Fish. Aquat. Sci., 42(6): 621-627.(in
Korean)

Shon, M.H., Park M.W., Kim KW., Kim K.D. and Kim
S.K. (2010) Staturs of the abalone (Haliotis discus
hannai) aquaculture for optimal rearing technique in
marine net cage. Jour. Fish. Mar. Sci. Edu., 22(3):
362-373. (in Korean)

Yoon, H.S., Rha, S.J., Cha, Y.B., Cho, J H. Kim, K.
and Choi. S.D. (2004) Growth and Survival Rate on
Density of Haliotis disucs hannai in Cage Culture.
Journal of Korean  Fisheries  Society, 37(4):
287-294.(in Korean)

FAZ, (1998) AESFA, pp. 9-14. FYETA} FAH

- 102 -



