A7 2 A ez

o A1

Korean J. Malacol. 29(3): 189-195 2013
http://dx.doi.org/10.9710/kjm.2013.29.3.189

BurAE Haliotis
)

discus hannai 2|38 AA $£89 50 A3t A+

HiO|
Oo=, T |_|'I';
A
.

RYLUBEE AP

oLy

24D

1

02
o
re

ZHER,
2

o
10

M Al TA

[

A Study on the Optimum Stocking Density of the Juvenile Abalone,
Hailotis discus hannai Net Cage Culture or Indoor Tank Culture

Byeong-Hak Kim, Min-Woo Park, Tae-lk Kim, Jae-Kwon Cho, Maeng-Hyun Son and
Jeong-In Myeong'

Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea
'Aquacuture Research Institute, NFRDI, Gijang-gun, Busan 619-902, Korea

ABSTRACT

Experiments for net cage culture at sea were conducted in each 2.4 x 2.4 m in area and took the samples from
four different densities: 150, 300, 450 and 600 per cross-sectional area (m?) of shelter. The same stocking
densities applied to indoor tank culture to investigate the growth and survival rate. The size of juvenile abalone
sample was 36.14 + 2.28 mm for net cage culture and 38.62 + 3.22 mm or indoor tank. Feed such as raw brown
sea mustard, raw kelp and dried kelp was sufficiently provided to the abalone. In net cage culture experiment, the
growth of the spat of juvenile abalone was the fastest 60.53 + 5.75 mm in the 150 abalone cage per square meter

(m?), followed by the 300 abalone cage at 54.01

+ 5.17 mm, 450 abalone cage at 51.48 £ 5.37 mm and 600

abalone cage at 51.09 £ 4.96 mm in order. In the meantime, in the indoor tank experiment, the 150 abalone indoor
tank was the fastest 47.50 + 6.31 mm per square meter, followed by the 300 abalone tank at 45.92 + 5.23 mm, the
450 abalone tank at 44.24 + 5.59 mm and the 600 abalone tank at 43.62 + 4.44 mm in order. The survival rate was
more than 97.9% in all the experiments, not showing a significant difference.
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Fig. 1. Map showing the study site (dark triangle) in
Wando-gun, South Korea.
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Fig. 2. Experiments for in net cage culture at sea were
conducted in each 2.4 x 2.4 min area.
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Fig. 3. Water temperature and dissolved oxygen in net cage
culture.
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Fig. 4. Water temperature and dissolved oxygen in door tank
culture.

3. §AAE

A% A3}= Statistical Analysis System (SAS Inc.,
1999) program®# ANOVA testZ AA3}¢] Duncan's
multiple range test (Duncan, 1999) & Ho 7+ 24
< 95% Al gl A A8k,

2 o

1. 375 S415E AS3AY

20129 3€4-¢ 201349 39714 1270€ F<t sidRE]
N AR 2 A A Table 17} ). Al¥
AL A g L 36.14 + 2.28 mmE 7} A7 Afo]=
ASTHP > 0.05). A5 904AIQ] 20124 6€9] A= A
G m® F 300me] A7) 44.95 + 4.34 mm, 1507}
AlElT 44,28 + 524 mm, 6007}2] AT 43.44 + 4.51
mm ¥ 4507}8] A8 42.75 £ 3.73 mm £2F YR} I
57} & 450 % 6007k Aot WEr) v 1507t 2
300me] AlgTek -oJ gt 2be]E YEGIeP < 0.05).

AR 180UAel 20124 999 A7 1507 AFT7}
54.55 + 5.70 mm= 7P =9k, 30072 AHTF 52.85 +
4.65 mm, 4507}2] AT 47.26 + 5.70 mm % 600 v}
AET 47,22 + 4.28 mm 2.2 YERtt) 450 2 6007}
A= gt Aolrt Al kgkoy 150mk2] 2 300
uhg] AgTe} o5t AolE veRsl (P < 0.05).

A 270979 20124 12499 AL 150918 AFET7}
58.18 + 5.13 mm= 7 =9k1, 30072 AHTF 53.62 +
4.67 mm, 4507}2] A¥F 50.26 £ 3.71 mm 2 6007} A
3T 50.16 + 3.92 mm <27 et} 450 2 6007} A
= g A7t YehA] ¢kgket 150 ¥ 3007 A
ok ogt Aol yehigla, st w2 AFal 150
vhe] e} 300wE] AFT AlolelAm A zbo]7} yElyitt (P
< 0.05).



u]

& t<el

Al

AU SN S2NS, Haliotis discus hannai XITHS HE =822 &

2
e
o
Q
4

Table 1. Variations of shell length (mm) for juvenile abalone reared with different density in net cage culture’

Stocking density (individual/m?)

Month 150 300 450 600

2012. 3 36.14 + 2.28° 36.14 + 2.28° 36.14 + 2.28° 36.14 + 2.28°
4 38.62 = 3.22° 38.29 + 3.13° 37.32 + 3.032 38.46 + 3.11°
5 41.61 + 3.33% 42.929 + 3.11° 39.32 + 3.03° 40.46 + 3.13°
6 44.28 + 5.24" 44.95 + 4.34" 42.75 + 3.73° 43.44 + 4.51"
7 51.21 + 7.47¢ 50.64 + 4.09° 47.10 + 3.88° 47.11 + 4.75°
8 52.01 = 4.63° 51.00 + 4.71° 47.20 + 4.62° 47.22 + 4.28°
9 53.71 = 5.05° 52.32 + 4.75" 47.26 + 5.70° 47.56 + 4.01°
10 54.55 + 5.70° 52.85 + 4.65" 47.61 + 4.64° 47.76 + 4.90°
11 56.26 = 5.95° 53.18 + 5.60" 49.73 + 5.46° 49.27 + 7.08°
12 58.18 + 5.31¢ 53.62 + 4.67° 50.26 + 3.71% 50.16 + 3.92°

2013. 1 59.60 + 5.31° 53.82 + 4.67° 50.96 + 3.712 50.76 + 3.92°
2 60.53 + 5.75° 54.01 = 5.17° 51.21 + 4.19° 50.90 + 6.01°
3 62.23 + 5.39¢ 56.01 + 4.73¢ 51.48 + 5.37° 51.09 + 4.96°

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

different (P < 0.05).

Table 2. Variations of shell length (mm) for juvenile abalone reared with different density indoor tank culture’

Stocking density (individual/m?)

Month
150 300 450 600

2012. 5 38.79 + 3.31° 38.79 + 3.31° 38.79 + 3.31% 38.79 + 3.31°
6 39.81 + 3.93° 39.34 + 3.60° 38.92 + 3.19° 39.83 + 2.98°
7 40.07 + 5.15" 39.82 + 6.24° 39.12 + 3.29° 39.91 + 3.65°
8 41.07 + 3.65" 39.93 + 3.66™ 39.15 + 3.86% 40.00 + 4.07%
9 41.68 + 3.93" 39.95 + 4.15° 39.44 + 3.79° 40.14 + 3.79®
10 42.53 + 4.38" 41.31 + 4.73% 40.16 + 3.50° 40.29 + 4.41°
11 43.69 + 4.53" 41.84 + 4.67° 41.76 + 4.01%° 41.32 + 5.64°
12 4550 = 4.61¢ 43.82 + 4.86° 43.18 + 5.74° 42.03 + 4.112

2013. 1 45.55 + 5.58¢ 44.85 + 4.81° 43.60 + 4.71° 49.84 + 4.97
2 46.13 + 5.38¢ 45.96 + 4.97° 44.02 + 548" 43.71 + 6.09°
3 50.28 + 4.78¢ 47.97 + 5.08° 44.09 + 4.99 43.91 + 4.43°

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

different (P < 0.05).
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Table 3. Growth of shell length (um) per day and survival rate for juvenile abalone reared with in net cage culture

or indoor tank culture'

Group Stocking density

Growth of shell length (zm)

Survival rate (%)

(individual/m2) per day
150 72.47% 98.8"
300 55.20° 98.1%
In the cage
450 42.61° 97.9%
600 41.53% 98.8"
150 38.30% 99.4°
300 32.20" 98.8"
Indoor tank b
450 18.33 98.1%
600 17.34° 97.9%

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

different (P < 0.05).
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