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Effects of Zostera bed and Monostroma nitidum culture on the environment in Ago Bay

Yasushi Tsuchihashi, Hiroyuki Okumura, Hideki Kokubu, and Teruo Morita*
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Effects of Zostera bed and Monostroma nitidum culture on the cycle of matter in Ago Bay were examined. The area

of Z. marina bed in the bay was 171 ha, and the total standing stock of Z. marina was 94.2 t (dry weight) in 2007,

containing carbon of 52.9 t and nitrogen of 1.5 t. Of the total, the vegetative shoots and the reproductive shoots with

gentiles were estimated at 94.2 t and 66.9 t, respectively. Oxygen consumption rate of Z marina per square meter bed

was calculated as 10.7-15.5 mmol-O2/h, while DIN elution rate was estimated as -0.46 mmol/h. It appeared that about

68.3 t of annual grasses and about of 324 t of perennial grasses withered in the year and were separated from the

underground stem; then they surfaced for a maximum of 40 days in the bay. The separated grasses probably casted

ashore in the bay or deposited on the bottom because the bay is highly closed, having complicated shorelines. The

culture of M. nitidum recovered carbon of 49.6-92.1 t and nitrogen of 2.2-4.0 t from the bay in the year, which were 1.0-1.7

times and 1.5-2.7 times as much as the standing stock of Z. marina.
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Fig. 1 Distribution of Zostera marina in Ago Bay
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Fig. 2 Density of shoots (n/ni) and dry weight (g/mi) of Z marina in Ago Bay.
Table 1 The standing stock (dry weight) of Z marina in Ago Bay.
Dry weight (kg)
Survey site Area (m?) Vegetative shoot Reproductive shoot Total
Perennial Hamajima 298,177 59,497 1,236 60,733
Z.marina Fukavya 12,153 2.852 0 2.852
total 310,330 62.349 1,236 63.585
Annual Ugata 158,420 1,865 11,813 13,678
Z.mzrina Shinmei 167,535 1,385 9,733 11,118
Tategami 1,012,587 23,276 42,967 66,243
Katada 16,059 463 835 1,298
Fuseda 48.177 4.442 291 4,733
total 1,402,778 31,881 65.639 97.520
Total 1,713,108 94,228 66.875 161,104
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Table 2 The carbon content (%) and the nitrogen content (%) of Z. marina in Ago Bay.

Survey site Shoot Carbon content (%) Nitrogen content(%)
Perennial Z.marina _Hamajima _ Vegetative shoot 33.00 0.96
Annual Z.marina Tategami Reproductive shoot 33.74 1.39
Tategami Reproductive shoot 32.24 0.73
Table 3 Carbon (kg) and Nitrogen (kg) of Zmarina in Ago Bay.
Vegetative shoot Reproductive shoot Total

Survey site Carbon  Nitrogen Carbon Nitrogen Carbon _Nitrogen
Perennial Hamajima 19,636 571 408 12 20,044 583
Z.marina Fukaya 941 27 0 0 941 27
total 20,577 598 408 12 20,985 610
Annual Ugata 629 26 3,808 86 4,437 112
Z.marina Shinmei 467 19 3,138 71 3,605 90
Tategami 8,005 330 13,852 315 21,857 645
Katada 156 6 269 6 425 12
Fuseda 1.499 62 94 2 1.593 64
total 10,756 443 21.161 480 31.917 923
Total 31.332 1.042 21,568 492 52.900 1.534
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Fig. 4 Changes in DO, measured in the laboratory, in the seawaters with Z. marina and bottom mud, and

with bottom mud exclusively (May 2004).
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Fig.5 Changes in DO, measured in the laboratory, in the seawaters with Z. marina and bottom mud, and

with bottom mud exclusively (April 2006).
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7 Changes in DO and illumination intensity, measured
in situ, in the seawaters with Z marina and bottom
mud, and with bottom mud exclusively (19-20 June
2007). Upper figure: Z. marina and bottom mud, lower
one: bottom mud.
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Fig.8 Changes in DO and illumination intensity, measured
in situ, in the seawaters with Z marina and bottom
mud, and with bottom mud exclusively (3-4 July 2007).
Upper figure: Z. marina and bottom mud, lower one:
bottom mud.
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Fig.9 Changes in the concentrations of DIN and PO4-P, measured in situ, in the seawater at Z. marina bed
(June-July 2007).
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Fig. 11 Changes in the ratio of surfacing Z. marina.
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Fig. 10 Changes in the ratios of withered and surfacing Z. marina. Fig. 12 Changes in the ratio of sedimented Z. marina.
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Fig. 13 Changes in the production of cultured M. nitidum
in Ago Bay from 1996 to 2005.
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Table 4 The carbon content (%) and the nitrogen content (%) of cultured M. nitidum in Ago Bay.

sample mean S.D.
Carbon content(%) 4 30.80 1.25
Nitrogen content(%) 4 1.35 0.11

Table 5 Changes in the amounts of carbon and nitrogen recovered through the M. nitidum culture in Ago Bay.

1996 1997 1998

1999 2000 2001

2002 2003 2004 2005

Production (t-dry) 211 235 206
Carbon (t) 65.0 724 63.5
Nitrogen (t) 2.84 3.17  2.78

196 233 299 240 271 164 161
60.4 71.8 92,1 739 835 50.5 49.6
2.64 3.14 4.03 324 3.65 221 2.17
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