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Table 1 The growth performance of Paralichthys olivaceus (initial weight 7.84 - 8.05 g) throughout six weeks using
five culture densities (density designs 100 - 500 fish/m?)

Densities Initial weight (g) Final weight (g) Weight gain (%)
D100 7.84 £ 0.90" 54.76 +7.12° 599 + 7¢
D200 7.95+1.12° 52.51 +4.01° 560 + 4%
D300 7.65 = 1.35° 42.62 + 4.38" 457 £ 1°
D400 8.05 = 1.04° 38.05 + 3.63" 373 x 5b¢
D500 8.04 = 1.22° 32.55 +3.51° 305 +9°

*Columns with different superscript letters differ significantly (p < 0.05)
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Fig. 1 The body weights (g) of Paralichthys olivaceus (initial weight of 7.86 + 1.29 g) reared at five stocking densities.

The different letters in week 6 indicate the significant differences observed among the treatments (p < 0.05).
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Table 2 The growth performance of Paralichthys olivaceus (initial weight 105.17 - 108.56 g) throughout six weeks
using various culture densities (density designs 30 - 150 fish/m?)

Densities Initial weight (g) Final weight (g) Weight gain (%)
D30 105.95 *+ 6.76° 195.56 + 7.12° 85+ 5P
D60 107.83 + 8.65° 214.72 + 8.59° 100 + 8°
D90 105.17 + 7.63? 186.67 + 9.89" 78 + 4b
D120 108.56 + 8.44° 185.28 + 7.18" 71 + 8
D150 106.72 £ 7.17° 176.67 + 12.34° 66 + 2°

*Columns with different superscript letters differ significantly (p < 0.05)

Table 3 The growth performance of Paralichthys olivaceus (initial weight 320.00 - 326.94 g) throughout six weeks

using various culture densities (density designs 20 - 60 fish/m?)

Densities Initial weight(g) Final weight(g) Weight gain(%)
D20 326.94 + 23.10° 515.00 + 41.46 58 + 9°
D30 320.00 = 12.34° 515.00 = 19.96% 53 + 4%
D40 325.56 + 20.46° 467.22 + 35.24 44 + 5b¢
D50 321.39 = 9.68° 463.89 + 16.92 44 + gbe
D60 322.78 +18.31° 434.44 + 20.83¢ 35+ 5¢

*Columns with different superscript letters differ significantly (p < 0.05)
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Fig. 2 The body weights (g) of Paralichthys olivaceus
(initial weight of 106.87 + 7.32 g) reared at five stocking
densities. Different letters in week 6 indicate the
significant differences observed among the treatments
(p < 0.05).
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Fig. 3 The body weights (g) of Paralichthys olivaceus
(initial weight of 323.33 = 16.47 g) reared at five
stocking densities. The different letters in week 6
indicate the significant differences observed among the
treatments (p < 0.05).
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Table 4 The growth performance of Paralichthys olivaceus (initial weight 511.67 - 546.33 g) throughout six weeks

using five culture densities (density designs 10 - 30 fish/m?)

Densities Initial weight (g) Final weight (g) Weight gain (%)
D10 532.33 +£30.25° 654.67 + 28.37° 21 £ 2
D15 521.67 +25.48° 633.22 + 24.49% 24 + 6°
D20 546.33 + 30.62° 614.00 + 14.66" 16 + 3"
D25 511.67 +8.33° 618.11 £ 25.43 17 £ 2%
D30 541.00 = 32.19° 599.44 + 16.59° 12 £5°

*Columns with different superscript letters differ significantly (p < 0.05)

Table 5 The growth performance of Paralichthys olivaceus (initial weight 20.25 - 20.88 g) throughout eight weeks
using various illumination intensities (luminous designs 20 - 2000 lux)

[llumination (lux) Initial weight (g)

Final weight (g) Weight gain (%)

1500 - 2000 20.88 + 2.87°
800 - 1000 20.25 +2.16°
200 - 300 20.82 + 2.16°

20 - 30 20.67 + 2.07°

72.33 = 7.90° 246 + 15°
82.84 + 13.33° 309 + 2°
74.69 +13.33" 259 + 4°
70.56 + 12.41° 241 £ 1°

*Columns with different superscript letters differ significantly (p < 0.05)
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Fig. 4 The body weights (g) of Paralichthys olivaceus (initial weight of 532.64 + 8.93 g) reared at five stocking densities.

The different letters in week 3 and 6 indicate the significant differences observed among the treatments (p < 0.05).
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Fig. 5 The body weights (g) of Paralichthys olivaceus (initial weight of 20.65 + 0.28 g) reared under four illumination
conditions. The different letter indicate the significant differences observed among the treatments (p < 0.05).

Table 6 The effects of the substrate on the growth performance of Paralichthys olivaceus

Sediment Initial weight(g) Final weight (g) Weight gain (%)
Blank 118.86 = 14.87° 155.41 £ 14.06° 31 +1°
Coral sand 115.53 £ 15.28° 132.98 + 14.34° 15+ 2°

*Columns with different superscript letters differ significantly (p < 0.05)
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Fig. 6 The body weights (g) of Paralichthys olivaceus
(initial weight of 117.30 = 2.22 g) reared at two
characteristic bottom types. Letters indicate the significant
differences observed among the treatments (p < 0.05).
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The Effects of the Size, Stocking Density, lllumination and Substrate
on the Growth of the Olive Flounder (Paralichthys olivaceus)

Yu-Ping Chen, You-Syu Huang", Ming-Heng Tsai, Chung-Yuan Chen and Yuan-Shing Ho

Eastern Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

The olive flounder (Paralichthys olivaceus) is an important economic aquaculture species in Korea, Japan,
and China. The Eastern Marine Biology Research Center of Fisheries Research Institute has imported flounder fry,
successfully established breeding technology since 2014, and promoted this the private sector for aquaculture.
However, during different breeding periods, the breeding density, illumination, and other conditions will affect
the growth of P. olivaceus. Therefore, this study investigated the effects of the lighting, substrate conditions, and
breeding density during different breeding periods on the growth of P. olivaceus to establish the most suitable
breeding conditions and provide reference applications for the aquaculture industry. The breeding density
experiment during different breeding periods was conducted for 6 weeks. The results showed that the initial body
weight of the flounder was 7.86 = 1.29 g when the breeding density was 100/m?, and the weight gain rate of 599
+ 7% was the best. When the initial body weight was 106.87 + 7.32 g and the breeding density was 60/m?, the
weight gain rate was 100 + 8%. Additionally, when the initial body weight was 323.33 + 16.47 g and the breeding
density was 20/m?, the weight gain rate of 58 + 9% was the best. Moreover, when the initial body weight was
532.64 £ 8.93 g and the breeding density was 15/m?, the weight gain rate of 24 + 6% was the best. The results of
the illumination experiment showed that the best weight gain rate was 309 + 2% under an illumination of 800 to
1000 lux. The results of the aquaculture substrate experiment showed that the weight gain rate of the group without

the fine coral sand was 31 + 1% better than the group with fine coral sand.
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