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Optimum Feeding Rate for Sub-adult Olive Flounder (370 g)
Paralichthys olivaceus Fed Practical Extruded Pellets at Low Water
Temperature (12-14°C)
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We investigated the effects of feeding rate on the growth performance and blood components of sub-adult olive floun-
der Paralichthys olivaceus. Optimum feeding rate (initial fish mean weight : 37045.72 g) was determined under the
low water temperature. Two replicated groups of fish were fed a commercial diet at rates of 0%, 0.3%, 0.4%, 0.5%,
and 0.6% body weight (BW) per day, and to satiation (0.75%). Feeding trial was conducted under a flow-through
system with 12 1.2-metric ton aquaria receiving filtered seawater at 12—14°C for 4 weeks. Weight gain (WG) and
specific growth rate (SGR) for fish fed at 0.6% BW per day was significantly higher than that of unfed fish (0%)
and fish fed at 0.3% and 0.4% BW per day. There were no significant differences in WG and SGR among fish fed at
0.5%, 0.6%, and 0.75%. These parameters were negative and significantly lower in the starved fish than in fish fed
the experimental diet at all feeding rates. Survival for unfed fish (0%) was significantly lower than that of fish fed at
0.4%, 0.5%, and 0.6%. Hematocrit and hemoglobin content of fish fed at 0% and 0.75% (satiation) were significantly
lower than that of fish fed at 0.4% BW per day. Total protein content in unfed fish was significantly lower than those
in other treatments. Broken-line regression analysis of weight gain showed that the optimum feeding rate of olive
flounder weighing 370 g was 0.51% BW per day at the low water temperature.
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Table 1. Proximate composition of the experimental diet for olive
flounder Paralichthys olivaceus (% of DM basis)

Proximate composition Content
Moisture (%) 7.8

Crude protein (%, DM) 53.1
Crude lipid (%, DM) 11.8
Crude ash (%, DM) 10.7
Size (mm) 13.0-13.4
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Table 2. Effects of feeding rate on the growth performance of olive flounder Paralichthys olivaceus fed the experimental diet for 4 weeks'

Diets
0% 0.3% 0.4% 0.5% 0.6% S?

Initial weight (g/fish) 381+3.5 367+2.3 373+1.2 368+1.4 367+1.8 364+1.4
Final weight (g/fish) 360+3.62 397+7.2° 409+4.0°° 421+1.2¢ 427+20.8° 410+0.6%
Weight gain® -5.74+1.5° 8.2+2.0° 9.4+1.1° 14.4+0.3 16.215.7¢ 12.7£0.2
Specific growth rate* -0.25+0.04° 0.34+0.08°  0.39+0.04>  0.58%0.01% 0.65+0.21°¢ 0.52+0.01*c
Feed efficiency® - 103+24.7 90+10.3 109+2.4 101£35.3 84+1.2
Protein efficiency ratio® - 2.13+0.51 1.85+0.21 2.24+0.05 2.09+0.73 1.73+0.02
Survival (%) 6716.4° 77+5.0%® 94+3.5¢ 80+7.1° 87+4.6° 7743.9%

"Values are means from duplicate groups of fish; values in each row with different superscripts are significantly different (P< 0.05). %S = Sa-

tiation (0.75%). *Weight gain (%) = (final weight - initial weight) x 100 / initial weight. ‘Specific growth rate (%) = (log, final wt. - log_ initial

wt.)/ days. Feed efficiency (%) = wet weight gain (g) x 100/ dry feed intake (g). Protein efficiency ratio = wet weight gain / protein intake.
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Table 3. Effects of feeding rate on the serological characteristics of olive flounder Paralichthys olivaceus fed the experimental diet for 4

weeks!
Diets
0% 0.3% 0.4% 0.5% 0.6% S?

Hematocrit (%) 20.241.0° 27.7+0.6° 28.3+1.8° 23.3+1.8% 23.2+3.3% 20.3+5.52
Hemoglobin (g/dL) 4.3+0.4° 5.0£1.0° 5.6+0.4° 4.5+0.3%® 4.5+0.6%° 4.4+0.72
AST (U/L) 19.6+2.5 18.0+3.8 24.8+11.2 28.9+7.8 29.316.7 22.245.0
ALT (UL)* 7.8+0.72° 7.14£0.8° 7.5£0.6%° 8.8+1.4° 8.110.6%° 7.3+0.6%°
Glucose (mg/dL) 10.4+1.02 14.0£0.320 18.4+1.7+ 16.5+0.90cd 21.343.2¢ 12.415.7%
Total protein (mg/dL) 3.6+0.22 4.3+0.3° 4.3+0.5° 4.5+0.3° 4.3+0.3 4.3+0.2°

"Values are means from duplicate groups of fish; values in each row with different superscripts are significantly different (P < 0.05). 2S =

Satiation (0.75%). 3AST=Aspartate aminotransferase, Unit per liter (U/L) is the amount of enzyme which oxidizes one pmol/L of NADH

per minute. “ALT=Alanine aminotransferase.
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Fig. 1. Broken-line regression analysis of weight gain (%) accord-
ing to feeding rate. Each point represents the average of two groups
of fish. The optimum feeding rate for weight gain was 0.51% body
weight/day.
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