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Effect of Feeding Frequency of Commercial Floating and Sinking Pellet
Diets on the Growth Performance, Feed Utilization and Body
Composition of Sub-adult Starry Flounder Platichthys stellatus
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A 2x4 factorial feeding trial was conducted to examine the effect of feed type and feeding frequency on the per-
formance of sub-adult starry flounder Platichthys stellatus. Two feed types, sinking pellets (SP) and floating pellets
(FP), were given to 480 fish housed in tanks. Triplicate groups of fish were fed each feed type at one of four feeding
frequencies (one meal every two days, one meal per day, two meals per day, and three meals per day) for nine weeks.
Weight gain (WG) and specific growth rate (SGR) of fish were affected by feeding frequency. However, WG and
SGR were the same in fish fed SP at two and three meals per day; similarly, there was no difference in WG or SGR of
fish fed FP at one meal, two meals, or three meals per day. Feed utilization of fish was affected by both feed type and
feeding frequency. These findings suggest that two meals per day of the SP or one meal per day of FP are sufficient
for optimum growth performance of sub-adult starry flounder.
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Table 1. Weight gain (g/fish) and specific growth rate (SGR) of sub-adult starry flounder Platichthys stellatus fed the different feed types and

feeding frequencies for 9 weeks

Feed type Feeding frequency Initial weight (g/fish)  Final weight (g/fish)  Weight gain (g/fish) SGR' (%/day)
SP? One meal/2 days 180.5+0.20 243.4+2.33 62.94£2.12 0.47+0.013
One meal/day 180.7+0.10 278.8+1.37 98.14£1.42 0.69+0.008
Two meals/day 180.5+0.17 288.8+2.73 108.3+2.61 0.75£0.014
Three meals/day 180.5+0.19 295.7+5.33 115.245.59 0.78+0.030
FP3 One meal/2 days 180.1+0.20 231.0£0.90 50.94£1.10 0.40+0.008
One meal/day 180.3+0.20 276.5+2.06 96.242.04 0.68+0.012
Two meals/day 180.5+0.20 283.2+4.76 102.7+4.80 0.71£0.027
Three meals/day 180.6x0.20 284.0+0.61 103.4£0.56 0.72+0.003
Two-way ANOVA
Feed type P>0.8 P>0.8 P>0.7
SP 276.746.24 9.61+6.23 0.67+0.037
FP 268.746.71 88.3+6.66 0.63+0.041
Feeding frequency P<0.0001 P<0.0001 P<0.0001
One meal/2 days 237.242.99° 56.9+2.882 0.43+0.0192
One meal/day 277.611.22° 97.1£1.19° 0.68+0.007°
Two meals/day 286.0+2.75¢ 105.5+2.75¢ 0.73+0.015¢
Three meals/day 289.8+3.61¢ 109.3+3.64° 0.75£0.020°
Interaction P>0.4 P>0.4 P>0.2

Values (means of triplicate+SE) in the same column sharing a common superscript are not significantly different (P>0.05). 'SGR (%/day)
=(Ln final weight of fish-Ln initial weight of fish)x100/days of feeding trial. >Sinking pellet. *Floating pellet.
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Table 2. Feed consumption (g/fish), feed efficiency (FE, %) and protein efficiency ratio (PER) of starry flounder Platichthys stellatus fed the
different feed types and feeding frequencies for 9 weeks

Feed type Feeding frequency Feed consumption (g/fish) FE (%) PER?
SP3 One meal/2 days 62.0+2.19 101.5£0.96 2.23+0.021
One meal/day 94.2+1.02 104.1£0.39 2.29+0.008
Two meals/day 95.6+1.57 113.414.38 2.49+0.031
Three meals/day 103.1£2.25 111.6+3.05 2.45+0.028
FP* One meal/2 days 46.9+1.13 108.6+3.84 2.32+0.018
One meal/day 81.3+0.49 118.4.£3.20 2.42+0.065
Two meals/day 85.6+1.01 119.914 .46 2.55+0.011
Three meals/day 87.7+0.85 117.921.74 2.51+0.022
Two-way ANOVA
Feed type P>0.6 P<0.006 P<0.03
SP 88.7+4.83 107.6+1.89 2.36+0.034
FP 75.415.01 116.2+1.99* 2.45+0.031%
Feeding frequency P<0.0001 P<0.02 P<0.0001
One meal/2 days 54.5+3.54, 105.1+2.382 2.27+0.0232
One meal/day 87.742.94° 111.2+3.49% 2.35+0.0422
Two meals/day 90.6+2.40° 116.6+3.15° 2.52+0.021°
Three meals/day 95.4+3.60° 114.74£2.10° 2.48+0.020°
Interaction P>0.3 P>0.4 P>0.6

Values (means of triplicate=SE) in the same column sharing a common superscript are not significantly different (P>0.05). 'Feed efficiency
(FE, %)=Weight gain of fishx100/feed consumed. *Protein efficiency ratio (PER)=Weight gain of fish/protein consumed. *Sinking pellet.
“Floating pellet.
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Table 3. Proximate composition (%, wet weight basis) of the whole body of starry flounder Platichthys stellatus fed the different feed types

and feeding frequencies for 9 weeks

Feed type Feeding frequency Moisture Crude protein Crude lipid Ash
SP! One meal/2 days 73.1£0.48 17.1£0.13 4.1£0.42 3.5+0.11
One meal/day 71.5£0.27 17.7£0.35 4.240.35 3.5+0.12
Two meals/day 72.6+0.31 17.610.20 4.3£0.23 3.2+0.11
Three meals/day 71.9+£0.42 18.1£0.20 4.2+0.09 3.5+0.10
FP2 One meal/2 days 73.0£0.57 17.3£0.14 4.2+0.15 3.3+0.02
One meal/day 72.7+0.54 17.9£0.28 4.2+0.03 3.5+0.10
Two meals/day 72.5+0.15 17.9£0.18 4.1+0.26 3.5+0.15
Three meals/day 71.3+0.20 18.6+0.31 4.0+0.19 3.740.26
Two-way ANOVA
Feed type P>0.8 P>0.06 P>0.1 P>0.8
SP 72.310.25 17.6+0.15 4.4+0.17 3.410.06
FP 72.4+0.26 17.9+0.17 4.1+0.24 3.8+0.08
Feeding frequency P<0.01 P<0.003 P>0.2 P>0.3
One meal/2 days 73.1£0.33¢° 17.2£0.102 4.5+0.38 3.4+0.07
One meal/day 72.1+0.38% 17.8+0.20° 4.0+0.40 3.510.07
Two meals/day 72.5+0.16% 17.7+0.14° 4.2+0.16 3.410.10
Three meals/day 71.610.242 18.4£0.21°¢ 4.11£0.20 3.6+0.13
Interaction P>0.1 P>0.8 P>0.5 P>0.3

Values (means of triplicate+SE) in the same column sharing a common superscript are not significantly different (P>0.05). 'Sinking pellet.

“Floating pellet.
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