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Feces Production Rate of Abalone (Haliotis discus hannai)
Fed Undaria pinnatifida

Jeonghwan PARK
Department of Marine Bio-Resources, Gangwon Provincial College, Gangnueng, 210-804, Korea

The present study investigated the feces production rate and fecal nitrogen production ratio of abalone,
Haliotis discus hannai fed seaweed, Undaria pinnatifida. The abalone, with shell lengths of 3 cm, 5 cm,
and 7 cm, were tested at temperatures of 12°C, 16C, and 20C in a semi-recirculating aquaculture system.
Under the given experimental conditions, the weight specific feces production rate (FPy) of the abalone
increased with the decrease of shell length and the increase of temperature. The relationship of the FP,,
was: FPy,=-3.092+206.573/T - 1916.8/T°+0.141L - 0.037L* (r’=0.9412). In addition the abalone produced
17.8-22.5% of fecal material against ingested seaweed, Undaria pinnatifida, and 18.4-22.4% of nitrogen

ingested total nitrogen.
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Fig. 1. Dimensions of experimental culture tank with feces
collector. a, abalone holding part; b, net; c, feces collector.
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Table 1. The scheme of experiment on feces and fecal nitrogen production of abalone, Haliotis discus hannai by temperatures

and shell lengths

Temperature
Shell length 12°C 16°C 20°C
(cm) Shell length Total weight Shell length  Total weight Shell length Total weight
(cm) (9) (cm) (9) (cm) (9)
3 3.06+0.18° 4152+1.8" 3.03+0.23° 4135+0.8" 3.10+0.22° 41451 0.9"
5 5.14+0.18° 411.1+£1.2% 519+0.21° 4116+1.0% 512 +0.24° 411.1+0.8"
7 7.14+0.22° 413.6 +3.3 7.11£0.25° 413.4+1.0 7.18+0.23° 4139+ 1.4"

Values are means+SD of triplicate groups.

Means+STD within the same columns for shell length or total weight, respectively having the same superscript are not
significant different at P>0.05 based on LSD of mean comparison.
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Table 2. Weight specific feces production (g feces/kg abalone/day) of abalone, Haliotis discus hannai and the result of
two-way ANOVA for temperatures (T) and shell lengths (L)

Shell length (cm
Temperature gth (cm) Pooled mean™
(°C) 3 5 7
12 0.61+0.03* 0.53+0.02 0.37£0.04 0.50 £0.11"
16 2.61+0.06 2.21+0.09 1.24+0.14 2.02 +0.62°
20 2.64 £0.05 2.21+£0.02 1.55+0.07 2.13+0.48°
Pooled mean™ 1.95+1.01° 1.65 £ 0.84° 1.05 £ 0.54° 1.550.8
Analysis of variance
Sum of square mean df Square mean F value P value
Overall *™* 19.86 8 2.48 568.99 0.000
T 14.97 2 7.49 1,715.93 0.000
L 3.79 2 1.90 434.58 0.000
T=L 1.10 4 0.27 62.72 0.000
*Values are means+SD of triplicate groups.

**Pooled means+SD within the same row (temperature) or column (shell length) having the same superscript are not significant
different at P<0.05 based on Duncan's multiple range test.

*%*R%=0.996.
Z =-3.092 + 206.573/T2 + 0.141L - 0.037L>
2 = —
— BE . - ]
<3
(Z) 8325
== H 5§20
L p g8%
> (% 154
B o
@; © a_:c\n 104
N
i r (O]
’ I %%:qi 0.
t c) o o M { U o0

Fig. 2. Schematic diagram of semi-recirculating aquaculture
system for investigation of feces production. b, submerged
biological filter; d, drain pipe; i, inflow pipe; o, overflow
pipe; p, pump; 1, rapid sand filter; s, sedimentation chamber.
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Fig. 3. Changes of weight-specific feces production of
abalone, Haliotis discus hannai with different temperatures
and shell lengths. ANOVA for regression: sum of square
mean 18.765, F value 87.983, P<0.001.
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Table 3. Feed specific feces production (g feces/kg seaweed/day) of abalone, Haliotis discus hannai and the result of two-way
ANOVA for temperatures (T) and shell lengths (L)

Shell length (cm
Temperature gth (cm) Pooled mean™*
C) 3 5 7
12 194.5+0.8* 189.5+46 183.2+55 189.1 £6.1
16 194.0+£1.8 183.5+26 177645 1852+7.7°
20 225.7£17.7 220.9+6.2 2059+56 2175+ 133°
Pooled mean™** 204.9+18.1° 198.0+17.9° 188.9+13.7° 197.2+£17.3
Analysis of variance
Sum of square mean df Square mean F value P value
Overall*** 6,889.37 8 861.17 16.67 0.000
T 5,647.79 2 2,823.90 54.55 0.000
L 1,129.87 2 564.94 10.94 0.061
T=L 111.70 4 27.93 0.54 0.708

*Values are means+SD of triplicate groups.

**Pooled means+SD within the same row (temperature) or column (shell length) having the same superscript are not significant
different at P<0.05 based on Duncan's multiple range test.

*R=0.881.

Table 4. Nitrogen production ratio by feces of abalone, Haliotis discus hannai and the result of two-way ANOVA for
temperatures and shell lengths

Shell length (cm
Temperature gth (cm) Pooled mean™
(C) 3 5 7
12 19.3+0.1% 21.0+03 224+04 20.9+0.9°
16 18.810.1 20.2+0.2 215+03 20.1+0.8°
20 18.4+0.2 19.2+0.3 19.8+0.3 19.1+04"
Pooled mean™ 18.8 +0.3° 20.1£05° 21.2+0.7° 20.1£0.1
Analysis of variance
Sum of square mean df Square mean F value P value
Overall*™** 42.14 8 5.27 25.58 0.000
Temperature 13.78 2 6.89 33.45 0.000
Shell length 26.24 2 13.12 63.72 0.000
Interaction 212 4 0.53 2.58 0.073

*Values are means+SD of triplicate groups.

**Pooled means=SD within the same row (temperature) or column (shell length) having the same superscript are not significant
different at P<0.05 based on Duncan's multiple range test.

#R?=0.919.
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