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Winter Growth and Body Composition of
Olive Flounder, Paralichthys olivaceus
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Two 15-week feeding trials were conducted to investigate how the rate and frequency of feeding affected
the winter growth of olive flounder (13°C). In the first experiment, triplicate groups of fish (initial mean
weight 117+£6.0 g) were fed extruded pellets twice a day at feeding rates of 0.1, 0.25, 0.4, 0.55, and 0.57%
(satiation) body weight per day (BW/d). The weight gain, specific growth rate, and feed efficiency increased
significantly (P<0.05) with the feeding rates from 0.1 to 0.55% BW/d, but no significant differences in
these parameters were found for fish fed diets of 0.55% BW/d and satiation. The moisture and ash contents
of whole body of fish tended to decrease as the feeding rate increased, but the opposite trend was found
for crude lipid content. In the second experiment, triplicate groups of fish (initial mean weight 117+6.3
g) were fed extruded pellets to apparent satiation at the three different feeding frequencies: one meal 2
days, one meal a day and two meals a day. The weight gain and specific growth rate of fish fed one
meal 2 days were significantly (P<0.05) lower than those of fish fed one or two meals a day, whereas
no significant differences in the weight gain and specific growth rate were found between fish fed one
and those fed two meals a day. Feed efficiency and condition factor were not significantly affected by
feeding frequency. Based on these results, a feeding rate of 0.3% BW/d is recommended as maintenance
feeding level, and the optimum feeding frequency is one meal a day with satiation feeding for the growth
of olive flounder (117-147 g) during winter (13°C).
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Table 1. Nutrient contents (dry matter basis) of the
experimental diet

Content
Moisture (%) 5.6
Crude protein (%) 54.8
Crude lipid (%) 121
Ash (%) 12.2
Gross energy (cal/g) 4708
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Table 2. Growth performance of grower flounder fed the
extruded pellet with the different feeing rate for 9 weeks
during the winter season

Feeding rate (%/body weight/day)
Satiation 0.55 0.40 0.25 0.10

Initial mean weight

) 117£3.8" 12024 116:2.0  117t56  115:4.8
(gffish)
Survival (%) 100£0.0"  98+1.9  100:0.0  100:0.0  9613.7
Weight gain (g/fish) 2041.0°  25#26° 7433 3#16c  -16+3.0d

0.39£0.02° 0.33£0.03° 0.10£0.05" -0.05£0.03° -0.25£0.04"
68+2.0°  55:2.2°  23+107° -20£104° -396:41.7°
1.08+0.03° 1.06£0.01° 1.03£0.02° 0.95£0.01° 0.88:0.02°
0.5740.02* 0.530.01° 0.41£0.00° 0.25£0.00° 0.08£0.00°

Specific growth rate’
Feed efficiency (%)’
Condition factor’

Dally feed intake*

Values (mean+SE of three replications) in each row with
a different superscript are significantly different (P<0.05).
" (Ln final weight - Ln initial weight) x 100/days.

® Fish wet weight gain x 100/feed intake (dry matter).

’ Fish weight x 100/total body length’.

* Feed intake (dry matter) x 100/[(initial fish weight + final
fish weight + dead fish weight) x days fed/2].

™ Not significant (P>0.05).
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Fig. 1. Specific growth rate (SGR, %/day) of grower flounder
fed a extruded pellet at the different feeding rate for 9 weeks
during the winter season (13°C). Y=aX+b, where Y=specific
growth rate, X=feeding rate, and a and b are constants.

Table 3. Growth performance of grower flounder fed the
extruded pellet with the different feeing frequency for 9 weeks
during the winter season

Feeding frequency
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Table 4. Proximate composition of whole body of grower
flounder fed the diet with the different feeing rate for 9 weeks
during the winter season

Feeding rate (%/body weight/day)
Satiation 0.55 0.40 0.25 0.10

One meal in One meal a Two meal a

two day day day
Initial mean weight (g/fish) 1175.2™ 117£3.3 117£3.8
Survival (%) 1000.0™ 98+1.9 1000.0
Weight gain (g/fish) 16£3.0° 3043.3° 29+1.0°
Specific growth rate' 0.2240.04°  0.40+0.03*  0.39+0.02°
Feed efficiency (%) 49+7.0™ 66+10.7 68£2.0
Condition factor3 1.04£0.01™  1.06£0.02  1.08+0.03
Daily feed intake* 0.43+0.02°  0.54%0.01°  0.5740.02°

Values (mean+SE of three replications) in each row with
a different superscript are significantly different (P<0.05).
" (Ln final weight - Ln initial weight) x 100/days.

Fish wet weight gain x 100/feed intake (dry matter).
Fish weight x 100/total body length’.

Feed intake (dry matter) x 100/[(initial fish weight + final
fish weight + dead fish weight) x days fed/2].

™ Not significant (P>0.05).
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Toll A 96% ol deldth SAH, TS L A5 a s
AR FEEo] Skl uelbA %7}6}‘2124 (Fig. 1), T8
FT79 o] AF9] 055%S FF3 AP 7= FY3F 2}o)

b
A oA AR B gl Z7ba w}aw =718
AR, WEFFT, 055% D 04% FFTIE ol @ Ao]

3le] AL A¥ 3k A} (Table 3), A=
o RnE @E?OM 98-100% At S 2 A8
2 13 FET7F 7P ke, 1Y 13 a7t 149 23]

Moisture (%) 74.540.60° 74.10.13° 75.240.79% 76.3+0.67 76.840.68°
Crude protein (%) 16.90.38™ 17.2¢0.15 17.3:0.13 16.3:026 16.740.41
Crude lipid (%)  3440.57° 3.8:0.12° 3.3:0.31™ 204049 1.2:0.26°
Ash (%) 2.8:0.65° 3.0£0.32%° 3410.26® 3.8£0.19% 4.0£0.15°

Values (mean+SE of three replications) in each row with
a different superscript are significantly different (P<0.05).
™ Not significant (P>0.05).

Table 5. Proximate composition of whole body of grower
flounder fed the diet with the different feeing frequency for
9 weeks during the winter season

Feeding frequency

One meal in two One meal a Two meal a
day day day
Moisture (%) 75.0£0.53"™ 75.8+0.14 75.2+0.79
Crude protein (%) 16.5+0.13™ 16.8+0.33 16.9+0.40
Crude lipid (%) 3.2+0.78™ 3.3+0.41 3.4+0.56
Ash (%) 3.4+0.32™ 1.1£0.02 2.8+0.62
Values are meantSE of three replications.
™ Not significant (P>0.05).
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