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Effects of Experimental Diet, Commercial Diets and Algae (Undaria)
on Growth and Body Composition Among Juvenile Abalones
(Haliotis discus, H. sieboldii and H. discus hannai)
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This study was conducted to investigate the effects of three different formulated diets and
macroalgae (Undaria) on growth and body composition among juvenile Haliotis discus, H. siebo-
Idii and H. discus hannai. Three replicate groups among the three species abalones average
weighing 0.31 g were fed one of one experimental diet, two commercial diets and Undaria
for 9 weeks. The three formulated diets produced significantly (P<0.05) greater body and
shell growth than Undaria within same abalone species. Survival rates (97~99%) of H. discus
and H. sieboldii were higher than that (74~77%) of H. discus hannai. Whereas different diets
had no significantly (P>0.05) distinctive effect on survival within each three different abalone
species. Moisture of abalone soft body in final stage reduced compared to those of abalone
in initial stage in H. discus and H. discus hannai. Regardiess of diet, abalone soft body revealed
significantly (P<0.05) increased protein and decreased ash at the end of feeding trial in all
three abalone species. This study indicate that all three different formulated diets used in this
experiment could be a practical diet in three abalone species.

Key words . Abalones (Haliotis discus, H. sieboldii and H. discus hannai), Formulated diet, Al-
gae.
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Table 1. Composition (%) of the diets

Ao 3 AE oA 9%

Experimental diet

Commercial diets

Natural food

Ingredients

(ED) CD1 CD2 (NF)
White fish meal 20.0 —Closed — Undaria
Soybean meal 23.0
Undaria powder 5.0
Wheat flour 22.3
Spirulina 0.5
Wheat germ meal 5.0
a-potato starch 7.0
Yeast 2.0
Squid liver oil 3.0
Lecithin 0.5
Vitamin premix' 2.5
Mineral premix? 4.0
Sodium alginate 5.0
Enzyme mix® 0.2
Nutrient contents (%) in dry matter
Crude protein 33.8 32.8 34.5 20.0
Crude lipid 5.8 3.9 2.2 1.3

123Game as Lee (1998).
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Table 2. Weight growth performance of the juvenile Haliotis sieboldii (HS), Haliotis discus (HD) and Halio-
tis discus hannai (HDH) fed experimental diet (ED), commercial diets (CD1 & CD2) and natural

food (NF) for 9 weeks'

. Initial av. Final av. Survival Weight gain Soft body Soft body
Diets wi.(g) wi(g)  rate(%) (7)? wi.(g) w.(2)/
’ ’ ’ total wt.(g)
HS-ED 0.35£0.025° 1.25£0.176" 99.3£1.15° 262.9126.95% 0.701£0.092° 0.62+0.012°%
HS-CD1 0.32£0.025° 1.25£0.150° 97.3£0.58" 287.7£40.22% 0.67+0.102° 0.60+0.015%
HS-CD2 0.33£0.015* 1.34£0.096" 97.3+£0.58" 310.41£28.85° 0.74£0.051° 0.6310.006%"
HS-NF 0.34£0.006*° 0.76£0.000°* 97.7+0.58° 124.4+ 3.17** 0.39+0.012° 0.57£0.000°
HDH-ED 0.32£0.025° 0.70+0.234°  77.7£3.79° 123.7£72.99* 0.32£0.031™ 0.59+0.012«
HDH-CD1 0.30£0.036° 0.61+0.095" 74.7+4.16* 105.3= 7.28® 0.34£0.045* 0.59+0.006>
HDH-CD2  0.31+£0.020* 0.62+0.072> 74.0+2.00° 101.9£10.66" 0.34£0.044* 0.591+0.010°¢
HDH-NF 0.28+£0.025° 0.41%£0.015* 76.0+2.65° 55.2+13.68* 0.211£0.015* 0.55x0.010°
HD-ED 0.33£0.006° 0.88+0.055% 98.7£1.15> 167.9+17.54* 0.52£0.021° 0.63+0.0065"
HD-CD1 0.30£0.087* 0.93+0.120° 98.3£0.58" 224.7+£74.23* 0.5610.086° 0.64+0.006"
HD-CD2 0.30£0.032* 0.9010.026% 98.7+1.15° 219.61£47.96° 0.56+0.053% 0.65+0.026
HD-NF 0.281£0.050° 0.47+0.064™ 98.3+1.15* 68.6+ 8.87*° 0.27+0.038™ 0.61=0.000%"

'Values (meants.d. of three replications)
are significantly different (P<0.05).
*(Final weight—initial weight) X 100/initial weight.
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Table 3. Shell growth performance of the juvenile Haliotis sieboldii (HS), Haliotis discus (HD) and Haliotis
discus hannai (HDH) fed experimental diet (ED), commercial diets (CD1, CD2) and natural

food (NF) for 9 weeks'

Diets Shell length Shell width Shell height Body wt.(g)/
(mm) (mm) (mm) shell length(cm)

HS-ED 21.8+1.15° 15.610.94° 3.95£0.171% 0.52%0.0479
HS-CD1 21.6+1.00¢ 15.6+0.83¢ 4.12+0.183° 0.51%0.055¢
HS-CD2 21.940.44¢ 15.8+0.30¢ 3.95+0.044% 0.541+0.033¢
HS-NF 18.8+0.15¢ 13.3+0.10° 3.76+0.025° 0.36+0.026"
HDH-ED 16.110.50° 11.2+0.28° 3.77+0.124° 0.33£0.019°
HDH-CDI1 16.4+0.68° 11.4+0.49" 3.82+0.170° 0.35+0.032°
HDH-CD2 16.310.74° 11.4£0.57° 3.78+0.136" 0.35+0.030°
HDH-NF 14.810.19° 10.3+0.14° 3.50+0.046 0.25+0.012°
HD-ED 18.8+0.30° 13.2+0.24° 3.95+0.052% 0.4410.013°
HD-CD1 19.2+0.85¢ 13.4£0.62° 4.00+0.212% 0.45+0.041°
HD-CD2 18.810.44¢ 13.1£0.10° 3.86+0.035" 0.46+0.018°
HD-NF 16.1+1.09 10.9+0.52% 3.37£0.174° 0.28+0.028°

Table 3. Continued

Shell width(mm)/

Shell height(mm)/

Shell height(mm)/

Diets shell length(mm) shell length(mm) shell width(mm)
HS-ED 0.72+0.005¢¢ 0.18+0.005° 0.25+0.007°
HS-CD1 0.72+0.006° 0.19+0.001° 0.26+0.002°
HS-CD2 0.72+0.002¢ 0.18+0.005* 0.25+0.002°
HS-NF 0.71+0.002° 0.20£0.001¢ 0.28+0.002¢
HDH-ED 0.70+0.006°° 0.23+0.001¢ 0.341£0.004°
HDH-CD1 0.70£0.002° 0.23+0.001¢ 0.33£0.002°
HDH-CD?2 0.70+0.004°° 0.23+0.003¢ 0.3310.006°
HDH-NF 0.70+0.002%° 0.24+0.001¢ 0.3410.006'
HD-ED 0.70+0.002% 0.2110.005¢ 0.30+0.002%
HD-CD1 0.69+0.002% 0.21£0.004¢ 0.30+0.006%*
HD-CD2 0.70+0.015* 0.21+0.007¢ 0.30+0.004¢
HD-NF 0.68+0.026° 0.21+0.009° 0.31+0.003¢

'Values (meanzs.d. of three replications) in the same column not sharing a common superscript

are significantly different (P<0.05).
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Table 4. Chemical composition (%) of the soft whole body from the juvenile Haliotis sieboldii (HS), Halio-
tis discus (HD) and Haliotis discus hannai (HDH) fed experimental diet (ED), commercial diets
(CD1, CD2) and natural food (NF) for 9 weeks'

Diets Moisture Protein Lipid Ash
Initial :
HS 75.47 14.69 1.86 4.27
HDH 79.59 12.67 1.05 3.29
HD 78.57 13.23 1.15 4.02
Final :
HS-ED 76.5+0.26°> 16.11£0.41%® 2.17+0.512°f 2.2010.061*
HS-CD1 75.2+0.80* 16.4+0.85° 2.41£0.079f 2.20£0.222°
HS-CD2 75.5£1.00% 15.5+£0.67%° 1.5810.175% 2.2710.045*
HS-NF 75.7£0.81* 15.2+0.95% 1.901£0.196% 3.43+0.206°
HDH-ED 77.910.99¢ 15.0+£0.88* 1.10+0.045® 2.51£0.266°
HDH-CD1 77.3£1.30% 15.6+1.02% 1.46+0.207" 2.4910.165%
HDH-CD2 77.3+0.41% 15.5+£0.17%° 1.03£0.104* 2.39%+0.089*
HDH-NF 77.81£0.59¢ 14.8+0.12° 1.11£0.006* 2.95+0.301°
HD-ED 75.5+0.56° 15.8+0.60%° 2.24+0.445 2.3310.092°
HD-CD1 75.5+1.26* 16.5£0.68" 2.16+0.117¢ 2.20+0.090°
HD-CD2 75.6+0.80* 16.0+0.66* 1.4610.060% 2.37+0.162
HD-NF 76.0+0.53*® 15.2+0.22%° 1.54+0.178 3.11+0.031°

'Values (meanzs.d. of three replications) in the same column not sharing a common superscript
are significantly different (P<0.05).

Table 5. Two-way ANOVA analysis for growth performance and body composition among the juvenile Halio-
tis sieboldii, Haliotis discus and Haliotis discus hannai fed experimental diet, commercial diets and

natural food for 9 weeks

Species Diets Interaction
Weight gain P<0.001 P<0.001 NS
Survival rate P<0.001 NS$? NS
Final average weight P<0.001 P<0.001 NS
Shell length P<0.001 P<0.001 NS
Soft body weight P<0.001 P<0.001 P<0.05
Shell width P<0.001 P<0.001 NS
Shell height P<0.001 P<0.001 NS
Total weight/shell length P<0.001 P<0.001 NS
Shell height/shell length P<0.001 P<0.001 NS
Moisture content of SB! P<0.001 P<0.001 NS
Protein content of SB P<0.05 P<0.05 NS
Lipid content of SB P<0.001 P<0.001 NS
Ash content of SB NS P<0.001 P<0.01

SB ! soft body.
NS ! not significant(P<0.05).
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