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Algal Consumption and Preference of Sea Urchins,
Strongylocentrotus nudus, S. intermedius and
Abalone, Haliotis discus hannai
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In 2006, we studied herbivore consumption rate and preference for algal species using laboratory experiments.
In the no-choice feeding experiment, three herbivores (two sea urchins, Stronglyocentrotus nudus and
Stronglyocentrotus intermedius and an abalone, Haliotis discus hannai) showed significantly (P<0.05) distinct
preferences for four algae (Laminaria japonica, Undaria pinnatifida, Costaria costata and Ecklonia
stolonifera). The alga preferred by S. nudus was L. japonica followed by U. pinnatifida, C. costata and
E. stolonifera with respective daily feeding rates of 5.7+0.85 g, 4.4+0.89 g, 3.1+0.39 g and 2.1+0.32 g
(mean+SE). A similar trend was found for S. intermedius. Interestingly, the herbivore consumption rates
for the algae differed with or without competition. The competition stimulated the feeding activity for
S. nudus, but lowered the activity for S. intermedius. The multi-choice feeding experiment confirmed that
L. japonica was significantly preferred by two herbivores: S. nudus and H. discus hannai (Duncan's multiple

range test, ANOVA, p<0.05).
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Fig. 1. Relationship between daily consumption of algal
species and total weight of Strongylocentrotus nudus.
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Fig. 2. Relationship between daily algal consumptions of algal
species and total weight of Strongylocentrotus intermedius.
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Fig. 3. Daily feeding rate of Stronglylocentrotus nudus and
Strongylocentrotus intermedius on four algal species. Bar

indicate standard errors (Different letter on the bar of each
sea urchin species means significant difference at p<0.05).
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Fig. 4. Daily feeding rate and algal assimilation efficiency
of Haliotis discus hannai on three algal species. Bar indicate
standard errors (Different letter on the bar of each sea urchin
species means significant difference at p<0.05).
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Fig. 5. The variation of algal assimilation rate of
Stronglylocentrotus nudus and Strongylocentrotus intermedius
on four algal species. Bars indicate standard errors (Different
letter on the bar of each sea urchin species means significant
difference at p<0.05).
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Fig. 6. Daily feeding rate of Strongylocentrotus nudus on
four algal species. 1-C; one specimen in a tank, 5-C; five
specimens in a tank. Bars indicate standard errors (Different
letter on the bar in the same group means significant difference
at p<0.05).
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Fig. 7. Daily feeding rate of Strongylocentrotus intermedius
on four algal species. 1-C; one specimen in a tank, 5-C;-
five specimens in a tank. Bars indicate standard errors
(Different letter on the bar in the same group means significant
difference at p<0.05).

WL, FRE] Aex A3t HolgdHHe] AT thale] o
Alm} 2.98+0.12%, ZFE 0.2320.09%, 23] 0.13£0.15%% ZA}
o] AlulE 7he)o} Fujof vlsle] @e S HHE Ao
2 YER T (p<0.05).

Xl

2k

al

SIZRY ATl SoMHE BEom
FAES] A5 AT HoldFZAEs Ao 4R
g woln %] 37} Y5F vlo] UAFo] ZA4E AT
S Yehle Ao ® RuET )t} (Huryn and Wallace, 1987;



Daily feeding rate (%)

E. cava E. stolonifera

Algae

L. japonica

Fig. 8. Daily feeding rate of Haliotis discus hannai on three
algal species. 1-C; one specimen in a tank, 5-C; five specimens
in a tank. Bars indicate standard errors (Different letter on
the bar in the same algal group means significant difference
at p<0.05).
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Fig. 9. Daily feeding rate of Stronglylocentrotus nudus and
Haliotis discus hannai, on three algal species in the multi-
choice of feeding experiment. Bars indicate standard errors
(Different letter on the bar of each herbivore species means
significant difference at p<0.05).
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