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A Study on the Optimum Stocking Density of Abalone, Haliotis
discus hannai, reared in Net Cage Culture
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Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea

ABSTRACT

The effects of different stocking densities on the growth and survival rate of the abalone, Haliotis discus hannai,
were investigated in marine net cage for two years. Stocking density was set 15, 30, 45 and 60 percentage (= per.)
/m? with share to cross-sectional area per shelter. The primary rearing period (PRP) and the secondary rearing
period (SRP) were conducted by a year. One year mean water temperature of PRP and SRS showed the
difference about 2°C. In the growth (initial mean shell length of abalone : 36.14 + 2.28 mm) of PRP, the absolute
growth rate (ARG), daily growth rate (DGR) and specific growth rate (SGR) of the 15 per./m? were higher than
those of density groups (P < 0.05). Survival rates of all density groups were showed no significant difference. In
the growth (mean shell length of abalone : 55.26 + 6.93 mm) of SRP, ARG, DGR and SGR of stocking density
groups showed no significant difference except for 45 per./m? density group. Survival rate in the low-density (15,
30 per./m?) was more than 70%, and those of the high-density (45, 60 per./m?) were less than 31% and 9%,
respectively. These results showed that the appropriate stocking density for 15 per./m? was seven hundred fifty
number per one net cage (2.4 x 2.4 m), during PRP using 3-4 cm abalone in length. Also for the secondary rearing
period, the optimal stocking density (shell length 5-6 cm of abalone) consider with the economical efficiency was
determined to be 30 per./m?, resulting the productivity improved.
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Fig. 1. Changes of water temperature in net cage culture at
experiment area during two years. The primary rearing
period (PRP) is March 2012 to March 2013 and the
second rearing period (SRP) is April 2013 to April 2014.

70

—8— 15 per./mt

=0+ 30 per./m"

60 - —&— 45 per./m’

i 60 per/mt [Ty

so-  p

Shell length (mm)

30
Mar Apr May Jun Jul Aug Sep Otc Nov Dec

2012

Jan  Feb Mar
2013

Fig. 2. Changes of shell length (mm) of abalone, Haliotis
discus hannai reared with different stocking density in
net cage culture for PRP.

o] mglom, 53] 4 11719l 29+4-¥ 15, 30 per./m
T AR RS B9lon, 45, 60 per./m® A frAkRE A
A& Jeisicr (Fig. 3).

PRPs} SRPe] 23} Z+Z¢ |3t ARG, DRG, SRGE
Z¥7Zk Table 17} 20 Yepiglon, Zke] 4 wsiel= 7}
7} Fig. 2¢} Fig. 3¢ Yehfigich

PRP9] %= 724 (FML) 2 15 per./m*77} 30, 45, 60
per./m®> TR} o)A =9kow AGR, DGR, SGRel|A
% 15 per./m* 77} fr9 A0 2 =9k7 30 per./m?E 45, 60
per./m*®t} foHeg =P < 0.05). FHFT 4
(FMW) M=% 15 per./m*77} th& AgTre}l fo|dos
=9kon], AGR. DGR, SGROIAE 15 %/m’>T77} 2E Ad
TR} FoAe R =9kown 30 per./m’T+ 45, 60 per./m>
TR} =9k} (P < 0.05) (Table 1). SRPS] FMLS 2.5 A
77 1994 #o)7) ¢isien, AGR, DGR, SGR< 15, 30
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Fig. 3. Changes of shell length (mm) of juvenile abalone,
Haliotis discus hannai reared with different density in net
cage culture for SRP.

per./m?>e 45, 60 per./m’>TRT} oA ® =9t (P <
0.05). Zt&2] FMWollA = & A7} 24 zbol+ ¢
%o AGR, DGR, SGRIAE 15, 30 per./m*T-7} 45, 60
per./m*TEr} fo)F o2 =gt} (P < 0.05) (Table 2).
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Fig. 4. Survival rate (%) of juvenile abalone, Haliotis discus
hannai reared with different density in net cage culture1
for PRP. Bar indicates standard deviation (n = 2). Bars
with different letter differ significantly (P < 0.05).

*Ns is not significant.

Table 1. Growth performance of shell length (mm) juvenile abalone, Haliotis discus hannai reared with different

density in net cage culture for PRP

Stocking density (per./m?)

15 30 45 60
IML (mm)* 36.14 + 2.28
FML (mm)? 60.85 + 1.94'¢ 5539 = 0.87° 49.55 + 2.40*  51.07 + 0.19"
131111231 AGR (%)* 68.39 + 5.38° 53.28 + 2.41° 37.11 + 6.65° 41.30 + 0.53%
DGR (%/day)® 6.77 + 0.53° 5.28 + 0.24° 3.67 + 0.66° 4.09 + 0.05%
SGR (%/day)® 3.13 + 0.03° 3.03 £ 0.02" 2.92 + 0.05° 2.95 + 0.00°
IMW’ 26.22 + 2.24
FMW? 40.49 + 4.43° 37.06 + 3.53" 32.55 + 3.82° 33.84 + 3.31%
bi};‘ﬂh AGR 54.42 + 3.83° 41.34 + 2.54 24.14 + 7.61*  29.06 + 0.16™
DGR! 3.91 + 0.28° 2.97 + 0.18" 1.73 + 0.55 2.09 + 0.01%
SGR 2.81 + 0.02°¢ 2.72 + 0.02° 2.59 + 0.06% 2.63 + 0.00%

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

different (P < 0.05).

2Initial mean shell length. Unit is mm.
3Final 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 width. Unit is mm.
8Final mean shell width. Unit is mm.
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Table 2. Growth performance of shell width (mm) juvenile abalone, Haliotis discus hannai reared with different

density in net cage culture for SRP

Stocking density (per./m?

15 45 60
IML? 55.26 + 6.93
FML? 71.89 + 0.13' 72.40 = 0.66" 67.65 + 0.20° 69.36 + 0.90%
li}l‘;gl AGR* 30.09 = 0.23° 31.02 + 1.20° 26.04 + 0.36° 25.52 + 1.63%
DGR? 4.56 + 0.03" 4.70 + 0.18" 3.94 + 0.05" 3.86 + 0.25%
SGR® 3.18 + 0.00" 3.18 + 0.01° 3.14 + 0.00* 3.14 + 0.01*
MW’ 36.75 + 4.88
FMW® 47.75 = 5.77° 47.58 + 5.66" 44.68 + 5.28° 45.72 + 6.38%
vsvil(ftllll AGR 29.93 + 0.00° 29.46 + 2.17° 21.59 + 2.33% 24.41 + 3.12%
DGR! 3.01 + 0.00" 2.97 + 0.22" 2.17 + 0.23% 2.46 + 0.31°
SGR 2.88 = 0.00 2.87 £ 0.02° 2.81 + 0.02° 2.83 + 0.03%

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