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ABSTRACT

The effect of different feeding rate on the growth and survival rate of the abalone, Haliotis discus hannai, were
investigated in marine net cage culture and indoor tank culture. Feeding rate is determined that was fed 5, 10, 15
and 20 percentage to abalone at body weight once daily : 5 daily feeding rate (DFR), 10DFR, 15DFR and 20DFR.
After that, it was conducted to reared during thirteen month with two replicates in net-cage culture and indoor tank
culture. In the growth performance of reared abalone (initial mean shell length 54.18 + 7.39 mm) in net cage
culture, that the absolute growth rate (ARG), daily growth rate (DGR) and specific growth rate (SGR) to the shell
length and shell breadth, as well as weight gain (WG), daily weight gain (DWG) and specific weight gain (SWG) to
body weight of 20DFR were lower than those of different groups (P < 0.05). Also, survival rates of 20DFR was
lower than those of different groups (P < 0.05). In the growth performance of reared abalone (initial mean shell
length 49.70 + 2.28 mm) in indoor tank culture, that the ARG, DGR and SGR to the shell length and shell breadth,
as well as WG, DWG and SWG to body weight of 5DFR and 10DFR were lower than those of different groups (P <
0.05). And also, survival rates of 20DFR was lower than those of different groups (P < 0.05). Therefore, these
results is showed that the daily feeding rate for natural feed in net-cage culture and indoor tank culture should be
to supply among 5-10 percents, taking into account growth, survival rate and economical efficiency.
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o] o]21 glom (KOSIS,
A= (Haliotis discus hannai)
FAoR it wdTRE A
7] HEH Ao WA vl
AFT 14%°134 7kt 9lvh (Kim and Song, 2012).
U BHAE kA A4 RN ok AR Ys 5
ek FRAA AlodlE T2 AR AR AR 55
Fadte] TeEFka 3 em AFE A A TR R o3
A =HH, sRE] ok Al Holze oiAmf
(Laminaria japonica) 2+ v|9 (Undaria pinnatifida) 2}
o] & Fudte] Aelstr gtk (Kim et al., 2013).
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F=X0UAN HOl =2

BA o1 B =
shol] whelgt AE- 359842124 (NFRDI, 2008) = WH*J

el BR15) Aol s Akl AT,
VA 42, 27, A|oPE AR wje} g 4
o B 2R7IE AN a7
A oA AR 5 ARelAE 2 Wo) TR

sle] 2 elEek Hlo]E wi o] el £ Aolehe Hal
# #Z02 o]} Feush A TR Al =
T 9ok olelat wo] HehERe derew e 2 ol
e AR A5 AR oEs
AAA g 2T 5 ook

30 ;3 12

A S 2715t
1998; NFRDI, 2008).

AEFol Aol wo|laF3 #Hste] Haliotis laevigatal)
Hol|xAE (Hooker and Morse, 1985), sl|x&7FE Ho] 3+
o W& Haliotis tuberculata$} Haliotis discus hannai
A3 A x4 Mercer et al., 1993), Haliotis asinina2
Hadwlo] W oigt FAF7| A 7152 ¥k (Tahil and
Juinio-Menez, 1999), a|xF¢ Atz E3F Fo]
(Naidoo et al., 2006) 5°] R 1= it} FuerE &4}
A& (Haliotis discus hannai) AHo]e} Feiste], SAF
2 Al WSS AR el dlR AL (Lee et
al., 1997; Lee et al., 1998; Kim et al., 1998; Kim et al.,
2003; Kim et al., 2013) 7} 2153 ARk w]o cjA|q}
Sof Rele] A4 Tagel o AL 4954 Y9k

53] A1 E9t v, vk % }— g7 e

*1-‘4 Ho| 237} Haiste] A7t 489 AFE T Lo
n] 218 Ao},

wPEM = a7l el A

QApelE B P
ol gl el e 44 2 AL
Ae] Bol g3 ulag Eo

%H*W}Fralﬁ} WA A A% A1) A4 Al

1L AR 92 AHFAA
1) siaotFel

A7 A8 20139 595 20149 49714 1270
4 (365%) Fot A 4= k35 Atvly] dhwlrlel] A=
g7 oA AT AE AEL 201160 FE A4
= ok 294 (24 BT 54.18 + 7.39 mm) = ARESIG L
H, AR Ad SEFNN F2 AEsEE PE
(polyethylene) s|A7152] (2.4 x 2.4 m) & ¥te 2 Y 7}
2 (1.2 x 24 m) & ARESIYk 7 7]l 9 PC

HE0 & sYXdS, Haliotis discus hannaRl H& & M

1

(polycarbonate) A& 2 €] (Shelter, 100 x 90 cm) &
N Adxjstglen, dele] diAe 2.7 m2 2 Sl sﬂ
7l5gle] wo|lZFE AFFE AAL AEokAFFA]A
(2008) & Zraste] AAsgict &, sid7HrEl °J&1“a5—
7 g 29 AedwA Y] 30%E &3k olon, wet
A 7HEE] dk £2(1.2 X 2.4 m) 7 FEREleE 40572
stgiet Hol TS +8% ﬁ%%ak— JEo R AT
2 (daily feeding rate, DFR) = 27 5% (5DFR), 10%
(10DFR), 15% (15DFR), 20% (20DFR) & A 3}o] n]]
I oA ukE AR wel Fslglon, 7 A bR
2 A E I

$& 20134 594¥ 20144 4€7kA] 1270
o AT A ARgAACA AATe)
AE AEL 9011l SR AAF = ok 2 A (71—74— b

T 49.70 + 2.28 mm) & ARE3Ich Ad 3= FRP A
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#|sto] ARAELS F3ich AT AL s et
A2 7S AEste] AF 94T 30%E IR i o
g 49rElE FEsisien, Hol FE dTREle 2ol
AESF 7Fe® A7 J;lg (DFR) & 5%, 10%, 15%,
20%E ARG 74 AdTe 2itgo R AAsigien At
Fezdde freAler Arsiglen w1 34/A17E o
QL 7 vt Adagaa AEH oflejeo]ds Ax|skSlr.

och A3 AEo

2. 9035 2 3 xA

7R e AR 77 F HolE dx Al AE ok
o]ield} T3l FHBleleh. & 394E 997 A= A oA
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Fig. 1. Changes of water temperature in net cage (A) and
indoor tank (B) culture at experiment area during rearing
period.
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Axg & ujd 24 9A)d A8
AR AEE

3 AR AR A 10078 AHE AR AR
3le] 217 (shell length), Z+Z (shell breadth), %1% (total
weight) < EA39 1 i, wjhujc} 2 AFE o 30ufe]e] X
= _,_ -HE ]i_a’]—oz] 7L7§) S ._Tzqa—],o% .%]_133 7]—1]—}3513;]___
A, AREE A 4, ZE, A5 SASIH &
2t 7—};% Huo] AgHAE o]43l4 0.01 mm7HA] 54
AAALAE (MW-II, CAS Co., Yangju
city, Gyeonggido, Koera) ©]£3}% 0.01 g7} 43}
A% e A& oAl wet AchddE (absolute
growth rate, AGR), L7MAA& (daily growth rate,
DGR), 5478 (specific grwoth rate, SGR) & AH&3}

@3, 2% 94 243 e P02 ARG, DGR, SGRE
Abzsteith. 545 AF2 55F (weight gain, WG), 47F
== o E XA Z O

%5 (daily weight gain, DWG), 54%55+& (specific
weight gain, SWG)= AF&3}5ich
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A& (AGR, %) = (L. - L) / L; x 100 £= (B, -
B) | B; x 100

A7H3A4 (DGR, %/day) = (L. - L) / (T - &) x 100 %

= (B.,-B)/ (T- 1t % 100

E4A4E (SGR, %/day) = (InL, - InLy) / (T - ¢) x 100

¥E (InB, - InB) / (T - &) x 100

>%5E (WG %) = (W= W) | W; x 100

A7+E=ZF (DWG, %/day) = (We- W) / (T - ) x 100
E5Z2E (SWG, %/day) = AnW, - InW) / (T - ¢) x 100

7IM, L3t L= A7 AEHwAA A2ADAA, W,
A W A ASRRARS, ARATATN, W W
27 AEAFAET ATATATE ek, (T- 9 £ 4

= (N; - N) / N; x 100

A71A, NoF N 47 FE3ATvE] ¢ F5AEvels
= Uit

4. FAAE
47 4 ALE AY A 23] iR HEAE YeRdg
on EAZza=lgl SPSS (Statistical Package for
Social Sciences) PASW Base ver. 21 (IBM Co. Ltd,,
New York, USA) £ ©|£3}%] one way ANOVAE A A3}
o, P < 0.05 %4 Duncan's multiple range test
(Duncan, 1955) & 37 7+9] foAS AA3Ah

2 x

L9 3}
AA7HEe]e] 42 WeE 8.95-20.42Colg e, HHF
22 14.89 + 4.46 Colglvk 201341 8¥o] 7FF &,
20134 12<€0] 7FF ekl AueAbeze] fede)s
7.86-24.24T2 HAF422 16.02 + 5.96CF 20134 8
7P kAL, 20134 12l 7P v epston, s
29 g2t vws) 1-2 TAE A Jepstet (Fig. 1).
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Fig. 2. Changes of shell length (mm) of abalone, Haliotis
discus hannai reared with different daily feeding rate
(DFR) in net cage culture. Different letters differ
significantly (P < 0.05).
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Fig. 3. Changes of shell length (mm) of juvenile abalone,
Haliotis discus hannai reared with DFR in indoor tank
culture. Month of not superscript is not significant.
Different letters differ significantly (P < 0.05)

10-127§€) 7}#] 5DFRe] 10DFR, 15DFR, 20DFRE.t}
Aoz =7 Yepger (P < 0.05), 4¥€°= 5DFR&
20DFRE} oA o2 &=9kch (P < 0.05) (Fig. 2). AW &
Az Hol g E A Ao € sl A
201349 7€ (¥4 47149) H¥ 5DFR, 10DFRY 7o)
15DFR, 20DFREt} §o]@oz =grow o]3 5DFRE
20DFREt} 20144 39 (FA 11409) & A3t i &
Ao 7 =9k} (P < 0.05). A% HE Y9l 20144 449 (%
4 13704) o4+ 5DFR¥} 10DFR¢] 15DFR¥} 20DFR:
th oo =9kt (P < 0.05) (Fig. 3).

2) M¥EH

7Rl A HolgmaE R AR A A 4%
9] FMLo|A%= 5DFRe] 20DFRET} o)A oz =gkon
Z+42] AGR, DGR, SGRelA = 5DFR¢] 20DFRE-t} f-2
Ao 7 =9kom (P < 0.05), 10DFR, 15DFR#} x}o]= ¢lg)

_!

Q™ L, Haljotis discus hannai®l HZ& L M

1

=
=

t}. Z+E AR A= FMB, AGR, DGR, SGReI4 5DFR¢]
20DFRET} §-2]& 22 =3 (P < 0.05), 10DFR, 20DFR7}
= A7t Yk % AZelA= FMW, WG, DWGOA=
7 AP E fo)4d abe]r} glgl o), SWGelA= 5DFRO]
20DFRY.T} o)A 07 =9ky (P < 0.05), 10DFR, 15DFR
= 9llt} (Table 1). Aujg/dezodA Holgw&H% A
53 AEe] 724 Ao FMLelA: 5DFR, 10DFRo]
15DFR, 20DFR¥.t} §-2]& o2 =9Fow (P < 0.05), AGR,
DGR, SGRe|A= 5DFR, 10DFR¢] 15DFR, 20DFRX.c}
oA og =gkl (P < 0.05). ZHE AAM= 5DFR,
10DFR®] FMB, AGR, DGR, SGR< 15DFR, 20DFRE-t}
freHos Egton, % A HNE FMW, WG, DWG,
SWG 2% 5DFR, 10DFR¢| 15DFR, 20DFR:.t} f-2] 4 o
2 &9k} (P < 0.05) (Table 2).

.AEE

7FEolA AE B Ee] AE&eA 5FDR,
10FDR 20DFRYEt} #ojAez =gkow (P < 0.05),
5DFR, 10DFR, 15DFRS 80% ©]4-<] *o%g— Bk
(Fig. 4). AFAFzoAA AR S5 AEsolAe
5DFR, 10DFR, 15DFRS 27 xlo]= 51_0111 o,
20DFRL 10DFREC) oo 2 ke g=gs wolrh (P
< 0.05). TtHiF 20DFRS 59% AE&S 2o 80% ©)4F
9] AEE&<S ¥9l 5DFR, 15DFRI= 94 Aol il
(Fig. 4).

2
g
lo,
au
Ho
i—’?
ofy
o
i
1>
o
rlo

By} 2

—_.1— <} _l_ 3L =
Fo] AS4E 3, WHE o] Y Uy ar|d4E
rolAlt} (3 1998). Sakai (1962) & AL £20] w2 o
A Ee AolE B AR IS FA =Ho, 2% 7C

oSl AR o] BEo] EAAT R A A%
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Table 1. Growth performance of juvenile abalone, Haliotis discus hannai reared with different DFR in net cage

Korean J. Malacol. 30(3): 227-234 2014

culture.
5DFR 10DFR 15DFR 20DFR
IML? 54.18 + 7.39
Shell FML? 84.49 + 4.65% 79.58 + 1.48" 75.94 £ 1.25% 74.14 + 3.42°
leneth AGR* 55.94 + 8.59" 46.87 + 2.73% 40.15 + 2.31% 36.83 + 6.30°
& DGR® 8.30 + 1.27° 6.96 + 0.40% 5.96 + 0.34% 14.24 + 0.94%
SGR® 3.34 + 0.06" 3.28 + 0.022 3.24 + 0.02® 3.21 + 0.05%
IMB’ 36.09 + 4.95
Shell FMB? 56.11 + 3.92° 53.38 + 0.96% 50.18 + 0.81%" 48.85 + 0.95%
breaedth AGR 55.46 + 10.87" 47.91 + 2.66™ 39.03 + 2.25% 35.34 + 2.65"
DGR 5.48 + 1.08" 4.74 + 0.26% 3.86 + 0.222 3.49 + 0.26%
SGR 3.04 + 0.07° 2.99 + 0.022 2.93 + 0.022 2.91 + 0.02°
IMW? 22.16 = 9.17
Total FMW?® 60.30 + 9.76™ 52.90 + 2.26 46.60 + 6.08 43.58 + 2.72
W:i *Lt WG 171.11 + 4403  138.72 + 10.21 110.29 + 27.44 96.64 + 12.29
& DWG' 10.45 + 2.67™ 8.42 + 0.62 6.70 + 1.67 5.87 + 0.75
SWG! 3.24 + 0.16" 3.12 + 0.04® 2.99 + 0.13% 2.92 + 0.06"

"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.

2Initial 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

®Final 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.

3Specific weight gain. Unit is %/day.

Table 2. Growth performance of juvenile abalone, Haliotis discus hannai reared with different DFR in indoor tank

culture.
5DFR 10DFR 15DFR 20DFR

IML? 49.70 = 2.28
Shell FML? 68.57 + 1.37'¢ 66.78 + 0.49° 63.56 = 0.82" 58.85 + 0.02°
1eneth AGR?* 37.97 + 2.76° 34.37 + 1.00° 27.89 + 1.65° 18.40 + 0.04*
& DGR® 517 + 0.38° 468 + 0.14° 3.80 + 0.22 9251 + 0.01°
SGR® 3.16 + 0.02° 3.13 = 0.01¢ 3.08 + 0.01" 3.00 = 0.00v

IMB’ 32.70 + 1.72
Shell FMB?® 44.74 + 1.09° 43.22 + 0.18° 41.43 + 0.36" 38.31 + 0.33°
breai’ith AGR 36.82 + 3.33° 392.16 + 0.54° 26.68 + 1.10" 17.16 + 0.99°
DGR 3.30 + 0.30° 2.88 + 0.05° 2.39 + 0.10° 1.54 + 0.09*
SGR 2.85 + 0.02°¢ 2.81 + 0.00° 2.77 + 0.01° 2.69 + 0.01°

IMW? 13.64 + 1.93
Total FMW? 36.03 + 2.81° 34.73 + 1.08° 28.76 + 1.03" 21.91 + 0.21°
W:i ilt WG 164.15 + 20.63°  154.58 + 7.93¢  110.81 + 7.52°  60.63 + 1.56°
& DWG* 6.13 + 0.77° 5.78 + 0.30¢ 4.14 + 0.28v 2.27 + 0.06°
SWG! 2.87 + 0.08° 2.83 + 0.03° 2.64 + 0.04v 2.37 = 0.01°

"Values (mean + S.D of two replications) with a different Superscripts within the same row are significantly
different (P < 0.05).
Superscripts numbers are shown in Table 1.

- 231 -



oHafdtsel & Al S&4=I0AM 20l SSHIENH TE =
b
100 - b ab
a
80 -
£
@ 60
E
=
2 40
-
5
w
20 -
0 - : ‘ :
SFDR 10FDR 15FDR 20FDR
Fig. 4. Survival rate (%) of juvenile abalone, Haliotis discus

hannai reared with different DFR in net cage culture. Bar
indicates standard deviation (n = 2). Bars with different
letter differ significantly (P < 0.05).
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Fig. 5. Survival rate (%) juvenile abalone, Haliotis discus
hannai, reared with different DFR in indoor tank culture.
Bar indicates standard deviation (n = 2). Bars with
different letter differ significantly (P < 0.05).

HolF Fwshd, Aot F5HA 4 A7]dde 94 v
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71 Aml, 9 WY & Faehar, 1195 Ao
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o}k 28y AE l TaFilAe 5EE 71ENe] FaE
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Holgaad AL oATES 7F R A5+ (daily
feeding rate, DFR) 5, 10, 15, 20% (5DFR, 10DFR,
15DFR, 20DFR) £ A4, sd7relet Avsdezol
A 2iEew 13497 AN bRl A
AE (HE 58 A F7727 54.18 + 7.39 mm) A4 7+
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Azt ZrEo] A& (absolute growth rate, ARG), 47t
A& (daily growth rate, DGR) % &A% (specific
growth rate, SGR) ¥ £ 555 (weight gain, WG),
A75ZE (daily weight gain, DWG) ¥ ES455F
(specific weight gain, SWG), 183 AE&<)4 20DFR®]
oA ez Wit (P < 0.05). AWEAszolA A Ax
Az 58 A A 49.70 = 2.28 mm) o] 2, 7=
ARG, DGR, SGR¥} F%°] WG, DWG, SWGelA+=
5DFR, 10DFRe] fo)dez &9ka (P < 0.05), AE&L
20DFRe| £150.2 Yk} (P < 0.05). wehd] shhsel
S ALRgE AR Adelols] At FRES )
AEE, 2= AAA SH7A] s oA F7e] 5-10%
EREE E
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