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ABSTRACT

The effect of different feeding rate on the growth and survival rate of 3-year-old abalone, Haliotis dicsus hannai
were investigated in marine net cage 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), 10 DFR, 15 DFR and 20 DFR. After that, it was
conducted to reared during thirteen month with two replicates in net cage culture. In the growth performance of
reared abalone (initial mean shell length 73.77 + 11.27 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 5 DFR were higher
than those of different groups (P < 0.05). Also, survival rate of all feeding rate groups was not significant, but it was
showed bellow 30 percents. Therefore, these results is showed that the daily feeding rate for natural feed of
3-year-old abalones reared in net cage culture should be to supply among five to ten percents.
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olF-sfe} pAlekst® JhFe] AEEHHo] otstEWA A
ket A AAA SelE A Qo (& 1998;
NFRDI, 2008).

ARFe] A Holg52 #asle] Haliotis laevigata®l
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
Aage] el gk 5457147 7154 4kE- (Tahil and
Juinio-Menez, 1999), a|xF¢ Atz E3F Fo]
(Naidoo et al., 2006) 5°] R 1= it} FuorE &4
A& (Haliotis discus hannai) A o]e} Feiste], SAF
2 Aol A wi Atz el AR el gk A (Lee et
al., 1997; Lee et al., 1998; Kim et al., 1998; Kim et al.,
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1. 338 2 23T

A#e 20149 543E 20159 49714 1271¥ (365%)
T Ahd® S 235 Al shulolel] Ax]=l st
Tl AAlgleh Ad A5 201140l FE A4 = oF
A 3QdA (2 I 73.77 + 11.27 mm) < ARl on,

o~ <
L MES

e AgdE gEFolx FE OASEE PE
(polyethylene) 31A71F2] (2.4 x 2.4 m) & ¥t & Y& 7}
2 (1.2 x 24 m) & ARSI 7 7Rl @ PC
(polycarbonate) A& 2 414 (Shelter, 100 x 90 cm) &
3N sl on, AX ] dHAe 2.7 m* R 33tk &
A7VEEe] Helgad ART AR AESR] ZEAFA
(NFRDI, 2008) & #arsto] AAsigle. &, sia7bre] 4
A= 7Hre g 2 2414 DHA Y] 30%E 83k 9l
o, wetA 7hEe] vk 2 (1.2 X 24 m) 7 FErEleE
800 "I E 35tk Ho| FuE2 583 AEFTHFS V€L
2 A7+ (daily feeding rate, DFR) = 27} 5% (5
DFR), 10% (10 DFR), 15% (15 DFR), 20% (20 DFR) =
AARste] vz} hAelE A wet FR3lgion, 74 A
TE 4R e 7 A=)

to

(

= Ol

2.90)3F 2 8324

LR AR A1 F HolE sheAe A% b
o1¢Ialat FAsPl FFeNGk 5 39V E 9WAE ATk
v, 93 109714 Aske] Avhnl 8 e} Jeln
11998 20154 49 A% F2 A7 AV Holge
Me pEsige Holt A7 72 /leew FRaglen, u)
41304 23 ol A Folnh AW/ T2 A%
2o Adgpol EAT v Bl 123} ¥, $24

25 $AZSA7] (YSI-85, Yellow Springs Instruments
Inc., Ohio, USA) 2 ZA3}%t}.

3. AL AEE

AR zAE A-AE Al 100 vlEle] APAES FAHE
A E3ke] 24 (shell length), Z+Z (shell breadth), A%
(total weight) & S733laL, vidnict 7+ A3 & 30 v
2]o] AW E FA9 R ATt I LS SA st 4
W3 2ABSE, AEFE Ade 4, 4F, A5E 374
spgieh. 2Pt Z4HE-2 wyo] A#AE 0|83t 0.01 mm
74 Sk, AFS AAEAE MW-II, CAS Co.,
Yangju city, Gyeonggido, Koera) ¢|-&3}¢] 0.1 g7}x] &4
a5t S49 4T &2 olgjale) et A4S (growth
rate, GR), 4775 (daily growth rate, DGR), <744
& (specific grwoth rate, SGR) & AF&319 1, ZAE AF
L =25 (weight gain, WG), 47554 (daily weight
gain, DWG), £7t5%8& (specific weight gain, SWG)<
AkE3lel

A7& (GR, %) = (L. — L)/L; x 100
¥+ (B, - B)/B; x 100
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744 (DGR, %/day) = (L. -~ LT - ) x 100
¥ B, - B)(T - t) x 100

+7M3E (SGR, %/day) = (InL, - InL)(T - ) x 100
¥+ (InB. - InB)/(T - t) x 100

o\

=5 (WG, %) = (W, - W)/W; x 100

<3

IS5 (DWG, %/day) = (W, - WHI(T - t) x 100
$7H=EFE (SWG, %/day) = (InW, - InW)/(T - §) x 100

A7N\A, L2 Lie 47 A58 4747 H 234474, B.<}
B 47 A5 4Ee) AxHgdZeln, W wie 47
HzxHdAFTY HAFHIAFTE Hebdoh T -9 © A5
5 Yyepdith 3k =& (survival rate, SR) 2 o}l 2]
< o] 83l AFESSiTh

AEE (SR, %) = (V; - N)/N; x 100

4714, Nsk Ni= 247 AEAEntelssh AE4enies
2 ek,

4. BA A

A A AsE A A 23] whEEE AR Ve
o, EAZza#e]l SPSS (Statistical Package for
Social Sciences) PASW Base ver. 21 (IBM Co. Ltd.,
New York, USA) & ©]&3}4 one way ANOVAE A3}
Fon, P < 0.05 594 Duncan's multiple range test
(Duncan, 1955) & A 7ke] F9J4E& AAsIGI

155 Aehd® ¢ 2315 ek sid7Re o
A AR g HolgaER Ak 1d et e a2, 4
¥, S W3EE Fig. 190 Yeigleh 2elA 2014
12€34E 20154 3€7MA+= AF427]2 8-10T HHYseH,
20154 24 82C=E FHA 25 Yehigith 147l
20144 795 997A 2 20-22TC Helo|gon, Hu e
< 9¥0) 22.1CE vepdh A5717F 5t A2 H+ 335
+ 0.6 psu 22 20144 9¥o| 32.5 psu & A FFE°o =
By, 20144 4€0] 34.3 psu 2 H JES Yehfgich
SEroM = A7) S9F 1 7.87 + 0.86 mg/L ®
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Fig. 1. Changes of water temperature, salinity and dissolved
oxygen in net cage culture at experiment area during
rearing period.

20144 8¥°] 6.34 mg/LL & HA =2 ®g1, 20154 4
2o] 9.1 mg/L & 1 =52 Jehjgich

2. 43as}
1) Yzt

7R oA HolwFEEE ARSE AR 4d A
3lol| A 20149 5¥€°] 5 DFR ©] 15 DFR, 20 DFR Xt} &
oo Eekom (P < 0.05), °o|F 847kAE Ao)7} §lgl
o} 22]x 20149 9€3E 20159 197}#] 5 DFR ©| 15
DFR, 20 DFR Xt} §-2]Ad0 % =9kon] (P < 0.05), A4
A7kl 2493} 3ol Apol7} §lola, 4ol 94 5 DFR
o] 15 DFR, 20 DFR Xt} §94do 2 =9k} (P < 0.05)
(Fig. 2).
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Fig. 2. Changes of shell length (mm) of 3-year-old abalone
(H. discus hannai) reared with different daily feeding rate
(DFR) in net cage culture. Different letters differ
significantly (P < 0.05).

2) MEEM

7R A HelggEEE AT AE g
FMLe|A+= 5 DFR ©] 102.43 + 9.71 mm & 27} 87.07 +
11.77 mm, 85.63 = 10.06 mm & YERd 15 DFR¥, 20
DFR ®Et} frofAez Eokow, 7o GReIAE 3819 +
3.34%% Yeld 5 DFR ©] Z+7} 18.02 + 2.31%, 22.69 =
4.60%% YeRJ 15 DFR 2} 20 DFR Rt} o)A os =9
3, o]& A3 DGR, SGReAAME 29)th (P < 0.05). 2=
9 FMB+ 5 DFR¢| 69.67 + 0.35 mm% Z+7 64.27 +
1.12 mm, 59.13 + 1.05 mm, 58.04 mm % YERt 10
DFR, 15 DFR, 20 DFR Xt} fo&o 2 &gty 7HE 9]
GR, DGR, SGRelA =& 7+ AxE Yeligic (P < 0.05).
AFe FMWel4+= 5 DFR 3 10 DFR ©] 27 143.04 +
5.68 g, 131.39 + 13.23 g © & 98.56 + 10.99 g = Y&k
20 DFRYt} So)Ado =g =97 (P < 0.05), WG, DWG,
SWGoA = 22 A Blow (P < 0.05), 53] WGt
DWGH A= 5 DFR ©] 20 DFR Xt} ¢k 20)¢] x}o]E 5.9l
t} (Table 1).

.AEE

7R elA ASE AE] AEEolME BT 25%0|3)
9 AEES »9y, £3] 5 FDR, 10 FDR 2 20%0]4< 1
olH, Z+7} 10%%5 vehdl 15 DFR, 20 DFR Xt} 22232

SR (P < 0.08), LE ABTL 14 Aol glgich
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Fig. 3. Survival rate (%) of 3-year-old abalone (H. 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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Table 1. Growth performance of 3-year-old abalone (H. discus hannai) reared with different DFR in net cage culture

5 DFR 10 DFR 15 DFR 20 DFR
IML? 73.77 £ 11.27
FML? 102.43 + 9.71° 95.59 + 8.21% 87.07 + 11.77 85.63 + 10.06%
12111;31 GR! 38.19 + 3.34° 29.78 + 1.61% 18.02 + 2.31° 22.69 + 4.60%
DGR? 7.72 + 0.68° 6.02 + 1.09 3.64 + 0.33* 4.59 + 0.93%
SGR® 0.09 + 0.01° 0.07 + 0.00% 0.05 + 0.01° 0.06 + 0.01°
IMB’ 51.50 + 6.32
FMB® 69.67 + 0.35° 64.27 + 1.12° 59.13 + 1.05 58.04 + 3.08
bi};ﬁh GR 35.86 + 0.67° 24.79 + 2.18° 14.82 + 2.05° 12.71 + 5.97*
DGR 5.06 + 0.09° 3.50 + 0.31° 2.09 £ 0.29° 1.79 + 0.84°
SGR 0.08 + 0.00° 0.06 + 0.00" 0.04 + 0.00* 0.03 + 0.01%
IMW? 49.20 + 18.75
FMW' 143.04 + 5.68" 131.39 + 13.23" 114.22 + 12.35% 98.56 + 10.99°
WTeoitgﬁt WG 190.20 + 11.53° 166.56 + 26.84° 131.72 + 25.06% 99.96 + 22.29°
DWG" 25.69 + 1.56" 22.49 + 3.62" 17.79 + 3.38% 13.50 + 3.01°
SWG*? 0.29 + 0.01° 0.27 £ 0.03° 0.23 + 0.08% 0.19 £ 0.03*

'Values (mean + S.D of two replications) with a different Superscripts within the same row are significantly different (P <
0.05). Initial mean shell length. Unit is mm. *Final mean shell length. Unit is mm. “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
%. ?Daily weight gain. Unit is %/day. "*Specific weight gain. Unit is %/day.
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294 SRS sjA7RE] AR AlelAE = Hab
Holzt} Folof] W k7 Holo] Fofje} 27 AF
Wl Qlgk A% AE) fl]lo] & 4 gtk §1g

t} (Kim et al., 2013; 2014). 23y} 334 2AE-S 34t

T

1o do o w2 Jo [o
o
pul

FrelelAl A% AelE AR Bt ARElE F)H0x
At e S PASES A, AEE] ol
Aots) sjo] 74 oz gk A BT 3904 AR 4
shgel 544 94 B B4 ASSdelA A} 2ene
AR AL gl 1 Hol3E e AEs de o
7749) %7} D,

_lo-l_ ok

A7 3t TR sl HelgsulEd
uE A B AEES 2k, v d) tiArkse] Aol
7 TaEe Aljtete] s Al A e
spaLal skl
HolFgw&2 AHAE AFEFS VIFer dEuE
(daily feeding rate, DFR) 5, 10, 15, 20% (5 DFR, 10
DFR, 15 DFR, 20 DFR) & A7As}o], sj7-7e]elA 2ut
Eo g 137147 AAsRITh Pl Asak AR (F
X 44 A FFA 73.77 £ 11.27 mm) A4 A} 2+
Z9] A& (growth rate, GR), Y7 AE (daily growth
rate, DGR) % &A1& (specific growth rate, SGR) 3}
AFY S5F (weight gain, WG), A75%FE (daily
weight gain, DWG) W 55%5%% (specific weight gain,
SWG), 283 AEEA 5 DFRe| 3oz =9t} (P <
0.05). L& 2T APV} 724 o7t Al ew, 30%
ofgtZ vrehytel. whebA] 3t S-S S e oA A
5 A v, oAmt 5o Aol ATt FHEE AT
5-10%°l14 == Zlo] Al welskAnt, AEds Y

°] = 20169% SRARER] akaEtelT AR A
E 7R eka] Ak R 9l 31531 o (R2016006) 19
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