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Function as Anchoring Material of Pebbles and Oyster Shells
for Enhancing the Adhering Strength of Zostera marina Plants
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Abstract

The effective function as anchoring materials of pebbles (mean diameter 30mm) or oyster shells
(mean diameter 30mm) for enhancing the adhering strength of Zostera marina plants was clarified. The
Z. marina plants collected at Mitsukuchi Bay, Hiroshima Prefecture, Seto Inland Sea, Japan were set for
our experiments on the bottom of an outdoor 20 ton capacity concrete water tank, by using commercial
pebbles (mean diameter 30mm) or coarsely ground oyster shells (mean diameter 30mm) as anchoring
material at a volume ratio 10%, 20%, 50% and 100% with sand or mud as the substrate. Test of the
adhering strength by pulling out the rhizome of Z marina plants was examined after the tank cultivation
during periods of 3 months and 1.5 years. Maximum values of adhering strength in Z. marina plants were
observed in the cases of mixing rate 20% of pebbles or oyster shells. On the other hand, the minimum
values were confirmed for the cases of 100% pebbles or 100% oyster shells. These quantitative results on
effective anchoring materials for artificial sandy bottoms for Zostera beds. indicate that improved design
of actual sandy shallow bottom restoration for artificial sea coasts would be useful to enhance Z marina
beds.
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Schematic illustration of the experiments.
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Fig. 1

F1g2 The adhering strrengthr test by measuring
the force required to pull out the rhizome
of a Z. marina plant.
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Table 1 Cultivation process of Z. marina plants.
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TR M | e | 2005/12/15 | 2006/3/7 | 2007531 |
0% 10 (7 /21 (717
10% 10 (8)/23 (11) 16
HE | 20% 10 (6)/23 (14) 32
50% | 10 | (1)/22 (10) 32
" 100% 10 (9)/25 (9)/21
0% 10 (7)/21 (717
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bl 20% 10 (10) /22 (14) /31
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Table 2 Analysis of variance (ANOVA) on shoot
length of Z. marina plants used in the
adhering strength test by pulling out the
rhizome (May, 2007).
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Fig.3 Values of adhering strength in Z. marina plants after three months from the start of the
experiments (Mar, 2006).
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Fig.4 The values of adhering strength in Z. marina plants at the end of the experiments (May, 2007).
Table 3 Analysis of variance (ANOVA) on the Table 4 Analysis of variance (ANOVA) on the
values of adhering strength in Z. marina values of adhering strength in Z. marina
plants in the cases of mixing rate of plants in the cases of mixing rate of
pebbles or oyster shells at 0% to 10, 20, pebbles or oyster shells at 0% to 10, 20,
50 and 100% (Mar, 2006). 50 and 100% (May, 2007).
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