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Effects of Feeding Rate and Feeding Frequency on Growth and
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Two 15-week feeding trials were conducted to investigate feeding rate and feeding frequency for growth
of sub-adult flounder in suboptimal water temperature (12C). In the first experiment, duplicated groups
of fish (initial mean weight of 279 g) were fed a extruded pellet once a day at the different feeding rates
of 0.1, 0.15, 0.2, 0.3% body weight per day (BW/d), and satiation (0.32% BW/d). Weight gain and feed
efficiency were increased significantly (P<0.05) with increase in feeding rates from 0.1 to 0.3% BW/d,
but there were no significant differences in weight gain and feed efficiency of fish fed the diet between
0.3% BW/d and to satiation. Crude protein content of dorsal muscle of fish fed the 0.1% BW/d diet was
significantly (P<0.05) lower than that of the other groups. In the second experiment, duplicated groups
of fish (initial mean weight of 281 g) were fed to apparent satiation with a extruded pellet at three different
feeding frequencies (one meal every two days, one meal a day and two meals a day). Weight gain, feed
efficiency and condition factor of fish fed one meal every two days were significantly (P<0.05) lower
than those of fish fed one meal and two meals a day, but there were no significant differences in weight
gain, feed efficiency and condition factor of fish fed between one meal and two meals a day. Based on
the results of this study, optimum feeding frequency is one meal a day with satiation feeding for growth
and feed efficiency of sub-adult flounder (270-350 g) in suboptimal water temperature (12°C).
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Table 1. Nutrient contents (dry matter basis) of the
experimental diet

Contents
Moisture (%) 9.8
Crude protein (%) 52.3
Crude lipid (%) 12.8
Ash (%) 11.4
Gross energy {(cal/g) 5291
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Fig. 1. Variation of water temperature (C) during the feeding
trial.
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Fig. 2. Specific growth rate (SGR, %/day) of sub-adult
flounder fed the diet with the different feeding rates in subop-
timal water temperature (12°C). Y=aX’+h, where Y=specific
growth rate, X=feeding rate, and a and b are constants,
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Table 2. Growth performance of sub-adult flounder fed the diet with the different feeding rates for 15

water temperature

weeks in suboptimal

Feeding rate (% BW/day)

Satiation (0.32) 0.3 0.2 0.15 0.1
Initial mean weight (gffish) 28715 28047.5 272475 28922.0 270145
Survival (%) 100£0.0 98+2.5 98+2.5 1000.0 9842.5
Weight gain (g/fish) 61.4+16.6° 46.241.2° 13.9+5.4° -5.5£5,.7" -29.0£2.0°
Specific growth rate’ 0.20£0.05° 0.16£0.01° 0.05:0.02° -0.020.02° -0.12£0.01°
Daily feed intake® 0.32£0.02° 0.28+0.00° 0.20+0.14° 0.15+0.00° 0.07+0.00°
Feed efficiency (%) 64£19.0° 57+3.3° 258.0° -13£14.1° -15718.4°
Protein efficiency ratio* 1.2120.36° 1.070.06° 0.4820.15° -0.2540.27° -2.97+0.16°
Condition factor5 1.0040.01° 1.00+0.00° 0.92+0.02° 0.9120.01° 0.87+0.03°

Values (mean+SE of two replications) in each row with a different superscript are significantly different (P<0.05).

(Ln final weight - Ln initial weight)x100/days.

Feed intake (dry matter)x100/[(initial fish weight+final fish weight+dead fish weight)xdays fed/2].

*Fish wet weight gainx100/feed intake (dry matter).

* Fish wet weight gain/protein intake.
* Fish weightx100/total length’.

Table 3. Growth performance of sub-adult flounder fed the diet with the different feeding frequency for 15 weeks in suboptimal

water temperature

Feeding frequency

One meal 2 days

One meal a day Two meals a day

initial mean weight (g/fish) 27815

Survival (%) 100+0.0

Weight gain (g/fish) 16+9.2°
Specific growth rate’ 0.06£0.03°
Daily feed intake® 0.2210.01°
Feed efficiency (%)’ 14£1.9°
Protein efficiency ratio® 0.260.04°
Condition factor 0.9610.00°

287:1.5 280+3.5
100£0.0 100+0.0
61£16.6™ 85£0.3°
0.20£0.05™ 0.27+0.00°
0.3210.02° 0.34:0.01°
64£19.0° 80+2.6°
1.21:0.36° 1.51£0.05°
1.00£0.01° 1.00+0.01°

Values (mean+SE of two replications) in each row with a different superscript are significantly different (P<0.05).

'(Ln final weight - Ln initial weight)x 100/days.

‘Feed intake (dry matter)x100/[(initial fish weight+final fish weight+dead fish weight)xdays fed/2].

’ Fish wet weight gainx100/feed intake (dry matter).
* Fish wet weight gain/protein intake.
® Fish weightx100/total length’.

Table 4. Proximate composition of dorsal muscle of sub-adult flounder fed the diet with the different feeding rates for

15 weeks in suboptimal water temperature

Feeding rate (% BW/day)

Satiation 03 0.2 0.15 0.1
Moisture (%) 76.0+0.37° 75.7+0.03" 76.1£0.30° 76.420.19° 78.240.28"
Crude protein (%) 21.740.73° 21.30.15° 21.120.11° 21.1£0.02° 19.4+0,53°
Crude lipid (%) 0.67+0.01 0.8540.18 0.8410.10 0.59£0.17 0.43+0.05

Values (mean+SE of two replications) in each row with a different superscript are significantly different (P<0.05).
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Table 5. Proximate composition of dorsal muscle of sub-adult
flounder fed the diet with the different feeding frequency
for 15 weeks in suboptimal water temperature

Feeding frequency

One meal One meal Two meals

2 days a day a day
Moisture (%) 76.4£0.17 76.1£0.27 75.7£0.03
Crude protein (%) 20.8+0.14 21.74¢0.73 21.730.55
Crude lipid (%) 0.89+0.05 0.67+0.01 1.0£0.21

Values (mean+SE of two replications) in each row with a
different superscript are significantly different (P<0.05).
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