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Density Effect on the Growth of Juvenile Abalones (Haliotis discus hannai)
Reared in the Closed Recirculating Water System

Moo-Eog Park - Sum Rho - Choon Bok Song

Department of Aquaculture, Cheju National University, Cheju City 690-756, Korea

Secondary seed culture has known to be very important for the purpose of stock conservation and
production improvement by increasing the survival of released seed abalones at the natural inhabit.
However, since it is very difficult to find proper places for the facilities of secondary seed culture in Cheju
Island where only few sheltered coastal areas can protect floating net cages or nets for hanging culture from
strong waves, culture facilities on land can allow us to solve such a problem. Therefore, the indoor tanks
with a closed recirculating water system have been used for the secondary abalone seed culture in this
experiment. We reared the abalones of Haltotis discus hannai at the three different culture densities
including 1,000, 2,000, and 3,000 individuals per square meter for 182 days in order to know density effect
on the growth of juvenile abalones. As a result, their growth turned out to be better in the first two density
groups of abalones than in the third group, and the difference between their growth was statistically
significant at a 95 % confidence levei. The value of conversion factor was smallest in the lowest density
group, and showed 8.7 in the first, 9.6 in the second, and 13.1 in the third density group, whereas survival
rates estimated from the three different density groups were 75.3, 70.8, and 68.3, respectively.
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Table 1. Culture conditions for three different density groups of juvenile abalones

Density Shell length Shelter area Individuals
(ind./m?) (mm) of cage(m?) contained
D 1000 11.10£ 0.56 0.28 300

D 2000 10.89+ 0.71 v 600

D 3000 11.59+ 0.35 2 900
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Fig. 1. Changes of water temperature(A), pH(B), specific gravity(C), and dissolved oxygen(D) daily
measured at indoor tanks with the closed recirculating water system from December 15, 1992

to May 15, 1993.
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Table 2. Growth of H. discus hannai in their shell length during the experiment

Da%'s Mean shell length (mm)
Date reac;ing D 1000 D 2000 D 3000
Dec. 15 - 11.10+ 0.56 10.89+ 0.71 11.59+ 0.35
Jan. 15 31 13.88+ 0.13 14.63+ 0.14 14.40% 0.16
Feb. 15 62 15.29+ 0.15 1599+ 0.14 16.04+ 0.15
Mar. 15 90 16.76+ 0.16 16.89+ 0.18 16.54+ 0.13
Apr. 16 122 17.32+ 0.20 17.57+ 0.19 17.17£ 0.15
May. 16 152 17.55+ 1.36™ 17.89+ 0.38° 17.40+ 138"
June. 16 182 1846+ 1.12° 18.64+ 1.14° 17.61+ 1.28°
Daily increment
in S.L.( # m/day) 404 414 352
Different superscripts indicate that growth difference between groups is significant (P<(0.05).
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Fig. 2. Monthly changes of the daily growth in
shell length of juvenile abalones at three
different culture densities during the ex-
periment.
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Table 3. Growth of H. discus hannai in their shell width during the experiment

Dags Mean shell length (mm)

Date rearing D 1000 D 2000 D 3000
Dec. 15 - 7.26+ 0.47 7.69+ 0.17 792+ 0.32
Jan. 15 31 944+ 0.16 9.64% 0.09 938+ 0.11
Feb. 15 62 10.85+ 0.14 11.01+£0.11 11.14£ 0.10
Mar. 15 90 11.71£ 0.12 1137+ 0.14 1146+ 0.10
Apr. 16 122 12.40+ 0.11° 13.16% 0.13° 12.21+ 0.09°
May. 16 152 12.75+ 1.19* 13.24+ 0.87* 1241+ 0.85°
June. 16 182 13.29+ 0.14* 13.64% 0.10* 12.78+ 0.51°

Different superscripts indicate that growth difference between groups is significant (P<{0.05).

Table 4. Growth of H. discus hannai in their shell height during the experiment

Days Mean shell length (mm)

Date romring D 1000 D 2000 D 3000
Dec. 15 - 2.72+0.23 237+ 0.19 2.13+ 042
Jan. 15 31 2.84+ 0.04° 2.71+0.03° 2.29+ 0.04°
Feb. 15 62 3.10+ 0.05° 348+ 0.05 3.43% 0.06°
Mar. 15 90 414+ 0.08* 349+ 0.07 3.56+ 0.06°
Apr. 16 122 5.52+ 0.09* 482+ 0.06° 461+ 0.04°
May. 16 152 5.52+ 0.08* 547+ 0.34° 461+ 034"
June. 16 182 558+ 0.14° 5.59+ 0.06 4.88% 0.93°

Different superscripts indicate that growth difference between groups is significant (P<{0.05).
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Table 5. Growth of H. discus hannai in their body weight during the experiment

Dags Mean shell length (mg)

Date rea(;ing D 1000 D 2000 D 3000
Dec. 15 - 178+ 045 173+ 0.17 175+ 0.69
Jan. 15 31 440 0.11 420+ 0.12 414+ 0.14
Feb. 15 62 561+ 0.16 620+ 0.14 575+ 0.17
Mar. 15 90 681+ 0.19° 738+ 0.19° 682+ 0.16°
Apr. 16 122 855+ 0.25 990+ 0.21 804+ 0.16
May. 16 152 990+ 0.26* 1,111+ 0.23° 960+ 0.22
June. 16 182 1,190+ 021 1,284+ 0.22° 1,104+ 0.20°
Daily increment
in B.W.(mg/m?) 6.0 6.1 5.1
Total biomass(g/m?) 912.1 1948.9 24248

Different superscripts indicate that growth difference between groups is significant (P<{0.05).

Table 6. Comparisons of number (No.) and total weight (T.W.) of cultured individuals, weight inc-
rease (W.L), and conversion factors (C.F.) among three different density groups of juvenile
abalones during the experiment

Feeding Initial Final
Density amount No. T.W. Surival TW. W.IL C.F.
group €] (g) No. (&) (g)

D 1000 9,041 300 50.7 226 271.2 2205 8.7

D 2000 10,687 600 101.4 425 545.7 4443 96

D 3000 12,314 900 152.1 615 678.9 526.3 13.1
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Fig. 3. Monthly changes of the daily growth in

body weight of juvenile abalones at three

different culture densities during the ex-

periment.
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Table 7. Comparisons of survival rates from three different density groups of juvenile abalones during

the experiment

Density No. Survival Survival d s a
group No. rate

D 1000 300 226 75.3 156X107° 0998444  156X107°
D 2000 600 425 70.8 1.89x 1078 0.998111 1.89x1073
D 3000 900 615 68.3 209%X1073 0.997912 209%x10°2

d : Instantaneous death rate, s : Daily survival rate, a ; Daily death rate.
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