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Effects of Feeding Frequency on Growth, Feed Efficiency and Body
Composition of Juvenile Korean Rockfish (Sebastes schlegeli)
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A 15-week feeding experiment was conducted to determine the effects of feeding frequency
from 2 different formulated diets on growth, feed efficiency and body composition in juvenile
Korean rockfish (Sebastes schlegeli). Duplicate groups of the 30 fish averaging 25 g were

fed the control diet containing 58% fish

meal and the experimental diet containing 40%

fish meal, 10% meat meal, 3% corn gluten meal, 3% soybean meal, and 3% blood meal
as protein sources at different feeding frequencies of 2 times daily, once a day in the
morning or afternoon, once in 2 days, or given no food.

Growth and feed efficiency of the fish

were affected by diets (P<0.05), whereas these

values were unaffected by feeding frequencies (P)0.05). Feed intake (% of body wt.) of
the fish fed once in 2 days was lower than that of the fish fed 2 times daily and once

a day (P0.05). Moisture, protein, lipid

and ash contents of liver and muscle were not

influenced by different diets and feeding frequencies (P)0.05). These results indicate that
once a day or once in 2 days feeding regimen must be more effective and economical
than that of 2 times daily for juvenile Korean rockfish,
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Table 1. Composition (%) of the experimental diets

Ingredients Diets - D—-1 D-2
White fish meal' 57.7 25.5
Brown fish meal® 15.0
Meat meal 10.0
Corn gluten meal 3.0
Soybean meal 3.0
Blood meal 3.0
Starch 2.0 2.0
Wheat flour 28.9 30.2
Squid oil® 4.0 4.0
Yeast 3.0
Vitamin premix® 1.9 1.8
Mineral premix® 2.3 2.3
Enzyme mix* 0.2 0.2

Proximate analysis (dry matter basis)
Protein 41.0 45.0
Lipid 8.2 7.7
N-free extract’ 331 32.7
Fiber 1.6 1.9
Ash 16.1 12.7

'Produced by steam dry method.
Imported from Peru.

Provided by Kumseong Feeds Co., Pusan, Korea.

“Kemin Industries, Inc., Singapore.
*Calculated by difference.
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Fig. 1. Growth of Korean rockfish fed the experi-
mental diets at different frequencies for
15 weeks.
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Table 2. Growth performance of the juvenile Korean rockfish fed control (D-1) and experimental (D-
2) diet at different frequencies for 15 weeks'

Feeding frequency

Diets 2 times

Once a day Once in 2

daily Morning  Afternoon days Starvation
Feed efficiency (%) D-1 55.1£0.01* 60.1+4.38° 58.0+2.97° 64.4+4.59°
D-2 454+ 6.57° 48.9+7.91*° 52.8+1.34* 56.1+3.88°
P-value* 0.2 0.2 0.2 0.2
Weight gain (%) D-1 154+ 2.4 153+ 3.7° 146+ 10.6> 130+6.9° -19
D-2 102+ 21.2* 102+9.3* 118+10.1* 102+8.9° —16
P-value* 0.08 0.02 0.1 0.07
Daily feed intake (%) D—1 1.75+0.02° 1.56+0.07* 1.62+0.15® 1.35+0.04°
D-2 1.65+0.01* 152+ 0.01° 1.51+0.03* 1.27+0.02°
P-value* 0.02 0.6 0.4 0.1
Daily protein intake (%) D—1 0.73+0.01°  0.66+ 0.03** 0.67+0.06* 0.56+ 0.01°
D-2 0.74+0.01*  0.68+0.05* 0.68+0.01® 0.57+0.01°
P-value* 0.1 0.6 0.9 0.4
Daily lipid intake (%) D—1 0.14+ 0.001> 0.13+ 0.006* 0.13+0.013*® 0.11+0.003*
D—-2 0.13+0.001°> 0.12+ 0.009° 0.12+ 0.002° 0.10+0.001°
P-value* 0.005 0.3 0.3 0.04
Protein efficiency ratio D—1 1.33+0.01* 1.45+0.11* 1.40+0.08 1.55+0.11°
D-2 1.01+0.15* 1.09+0.18* 1.17+0.03* 1.25+0.09°
P-value* 0.09 0.1 0.06 0.1
HSI? D-1 415+ 0.16° 3.96+0.24" 4.61+0.07° 4.23+0.50" 0.94+ 0.06"
D-2 4,07+0.09° 3.62+0.08" 3.51+£0.23° 3.70+0.13* 0.93+0.19°
P-value* 0.6 0.2 0.02 0.3
VSI® D—-1 8.47+0.23* 8.49+0.21* 8.47+0.66*° 8.64+0.45°
D-2 8.95+0.19° - 8.59+0.27* 8.39+0.25* 8.65+0.95°
P-value* 0.2 0.7 0.9 1.0

'Values (mean+ s.d. of replications) in the same row having the different superscripts are signifi-

cantly different (P<0.05).

*Hepatosomatic index : liver wet wt. (g) X100/body wet wt. (g).
*Visceralsomatic index : viscera wet wt. (g) X100/body wet wt. (g).

‘P-value from t-test between control (D-1

Table 3. Two-way ANOVA analysis for performa-
nce of the juvenile Korean rockfish fed
the control (D-1) and experimental (D-
2) diet at different frequencies for 15
weeks

Diet  Frequency Interaction

Final mean weight (g) P0.001 NS NS
Feed efficiency (%)  P{0.005 NS NS
Weight gain (%) P{0.001 NS NS

Daily feed intake (%) P{0.05 P<0.001 NS
Protein efficiency ratio P<0.001 NS NS
Hepatosomatic index P<0.002 NS NS
Visceralsomatic index NS NS NS

NS ! not significant.

and experimental (D-2) diet.
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Table 4. Chemical composition (%) of the liver, viscera and dorsal muscle from the juvenile Korean
rockfish fed control diet at different frequencies for 15 weeks'

Feeding frequency Moisture Protein Lipid Ash
: Liver
Initial 66.2 11.0 15.1 1.1
2 times daily 58.9+ 2.32° 9.7+ 0.48° 17.9+ 2.10° 1.2+ 0.18*
Once a day (morning) 57.3+ 0.41° 9.2+ 0.52° 18.3+ 1.11° 1.1+ 0.04°
Once a day (afternoon) 57.1+ 0.59° 9.1+ 0.31° 17.5+ 2.23" 1.1+ 0.05°
Once in 2 days 58.2+2.09° 8.8+ 0.60* 19.0+ 1.65° 0.9+ 0.06*
Starvation 77.1+ 0.08° 14.9+ 0.20° 4.2+ 0.95° 1.5+ 0.04°
Viscera
Initial 67.4 11.8 19.7 1.0
2 times daily 49.2+ 5.40° 10.3+ 0.85° 31.2+ 443 0.9+ 0.04°
Once a day (morning) 53.8+ 3.57" 10.2+ 0.08° 299+ 2.11° 0.8+ 0.09°
Once a day (afternoon) 58.7+ 4.03° 10.1+£ 0.77* 28.0+ 8.47° 0.9+ 0.06*
Once in 2 days 58.4+4.82° 11.3+ 0.63° 25.7+5.57° 0.9+ 0.01°
. Dorsal muscle

Initial 77.3 20.0 1.3 1.4
2 times daily 76.0+ 0.79* 20.0+ 0.10° 2.3+ 0.08* 1.1+ 0.50°
Once a day (morning) 75.0+ 1.01° 20.7+ 0.08° 2.5+ 0.23* 1.4+ 0.01°
Once a day (afternoon) 74.4+ 0.14° 20.3+ 0.14" 2.5+ 0.13° 1.3+ 0.04°
Once in 2 days 75.1£0.07° 20.3+ 0.02* 2.2+ 0.91° 1.4+ 0.09°
Starvation 80.2+ 0.11° 17.9+ 0.39° 0.5+ 0.87° 1.4+ 0.06°

'Values (meant s.d. of re llcatlons) in the same column having the different superscripts are
significantly different (P<0.05).

Table 5. Chemical composition (%) of the liver, viscera and dorsal muscle from the juvenile Korean
rockfish fed experimental diet at different frequencies for 15 weeks'

Feeding frequency Moisture Protein Lipid Ash
Liver
Initial 66.2 11.0 15.1 1.1
2 times daily 60.5+ 0.44* 8.7+ 0.53* 17.0+ 2.65° 1.0+ 0.25°
Once a day (morning) 59.8+ 1.81° 9.4+ 0.20° 18.2+ 1.10° 1.1+ 0.10®
Once a day (afternoon) 60.2+ 0.42° 9.1+ 0.01° 18.2+ 0.09° 1.1+ 0.19*
Once in 2 days 56.8+ 1.57* 9.0t 0.44° 20.8+ 1.09° 1.1+ 0.29*
Starvation 74.9+ 4.26° 15.1+ 0.60° 8.34+1.12° 1.7+ 0.28°
Viscera
Initial 67.4 11.8 19.7 1.0
2 times daily 64.5+ 1.7° 12.1+ 1.15° 22.1+1.5° 1.9+ 0.15°
Once a day (morning) 64.2+2.4° 10.0+ 0.50* 214+ 2.1° 0.9+ 0.08°
Once a day (afternoon) 64.7+ 1.6 12.6+ 0.37° 17.7+ 04° 1.1+ 0.01°
Once in 2 days 70.6+ 10.6° 12.8+ 0.97° 14.2+12.7° 1.0+ 0.03*
Dorsal muscle

Initial 77.3 20.0 1.3 1.4
2 times daily 74.4+ 0.24° 21.0+ 0.86° 2.1+ 0.41° 1.5+ 0.03*
Once a day (morning) 75.0+ 0.70° 20.3+ 0.20° 2.5+0.28* 1.4+ 0.01°
Once a day (afternoon) 754+ 0.77° 20.8+0.12° 2.0+ 0.30° 1.4+ 0.07*
Once in 2 days 75.1+ 0.38° 20.3+ 0.79* 1.9+ 0.21° 1.4+ 0.04*
Starvation 79.8+ 1.04° 17.8+ 0.50° 0.4+ 0.28° 1.4+ 0.22°

Walues (mean+ s.d. of replications) in the same column having the different superscripts are
significantly different (P<0.05).
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Table 6. Two-way ANOVA analysis for performa-
nce of the juvenile Korean rockfish fed
the control (D-1) and experimental (D-
2) diet at different frequencies for 15

weeks
Diet Frequency Interaction

Liver

Moisture NS NS NS

Protein NS NS NS

Lipid NS NS NS

Ash NS NS NS
Viscera

Moisture P<0.005 NS NS

Protein P<0.01 P<0.05 NS

Lipid P<0.01 NS NS

Ash P<0.01 NS NS
Dorsal muscle

Moisture NS NS NS

Protein NS NS NS

Lipid NS NS NS

Ash NS NS NS

NS ! not significant.
2 %
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Table 7. Growth performance of Korean rockfish fed the raw fish-based moist pellet at different frequencies

for 5 weeks'
Feeding frequency : 2 times daily Once a day Once in 2 days
Initial mean weight (g) 1774 170.0 167.4
Final mean weight (g) 234.5+ 2.82° 219.1+ 19.79° 215.5+ 1.06°
Feed efficiency (%) 79.6+ 0.78° 85.2+1.27¢ 85.5+2.89"
Weight gain (%) 32.2+0.85° 28.8+ 10.04° 28.7+0.07°
Daily feed intake (%) 0.941+ 0.012° 0.891+ 0.089° 0.795+ 0.026°

'Values (mean+ s.d. of replications) in the same row having the different superscripts are signifi-

cantly different (P<0.05).
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