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1. Introduction
Seaweed and Seagrass forests display a primary production per unit area similar to
tropical rain forests. It is estimated that they fix about two million tons of carbon per
year in Japanese EEZ. As a result, they represent significant carbon reservoirs.
Marine dissolved organic matter (DOM) constitutes one of the largest reservoirs of
organic matter on earth with an estimated stock of 700 Gt. Two types of DOM can be
distinguished: fast degradation organic matter and slow degradation one. The latter is
called refractory DOM and displays a turnover time, which can reach about several
thousand years. Hence, refractory DOM plays the role of carbon reservoir in the sea. So
far, it has been suggested that phytoplankton represents the main origin of marine
DOM. Moreover, it is difficult to trace the origin of refractory DOM in the sea, as
metabolic processes have already significantly altered it. While seaweed and seagrass
have been generally ignored as marine DOM producers, the multiple and complex
processes taking place at this level are still under debate. Indeed, whether it is widely
accepted that seaweed and seagrass release DOM, it remains unclear whether seaweed
decomposition generates DOM as well. This study examines through laboratory
experiments the temporal variations of the dissolved organic carbon DOC amount
originated from decomposition of seaweed and seagrass in order to evaluate turnover
time of DOC.
2. Material and Method
Representative species from Japanese seaweed and seagrass forests were selected and
used for experiments: green algae (Ulva spp.), brown algae (Sargassum horneri), red
algae (Gelidium crinale) and seagrass (Zostera marina). The first experiment consisted
in measuring the amount of DOC produced by seaweed and seagrass decomposition. For
each species, three samples were collected and decomposed separately during 30 days in
a glass culture bottle filled with 1 L organic-free artificial seawater and 5 mL natural
seawater. The second experiment consisted in measuring decomposition rates of DOC in
conditions similar to experiment 1 but without plants and during 180 consecutive days.
Both experiments were conducted in complete darkness and at constant temperature
(20 °C). Water samples were routinely collected from the bottles and filtered via a GF/F



filter. The amount of DOC was then measured using a high-temperature combustion
method.

3. Results and discussion

The first experiment shows that DOC never stops increasing but the increase rate
declines significantly after 10 d or 17 d. At day 30, the decomposion of Zostera marina,
Ulvaspp., Sargassum horneriand Gelidium crinale produces respectively 98+ 36umol/g
in wet weight (hereafter gWW), 62+ 20umol/gWW, 215+ 10pumol/gWwW and 140+
47pumol/gWW. The second experiment indicates that DOC tends to decrease rapidly in
the first 7 days before slowing down and even stabilizing at 90 days (Fig.1). These
differences in decrease rate underline that in 90 days, bacteria easily decompose some
fraction of DOC while the other part, 40-60% of the initial DOC, is still present even
after 180 d. Then, the turnover time related to seaweed and seagrass DOC was
calculated using the exponential model of DOC concentration change (Table 1). This
result suggests that DOC derived from seaweed and seagrass is more refractory than
from DOC derived from phytoplankton whose turnover time equals about 30 d.

4. Conclusion

DOC derived from seaweed and seagrass displays a turnover of about 2-4 y and belongs
then to the semi-labile DOC group. This result suggests that seaweed and seagrass
constitute a source of refractory DOM. Hence, it can be expected that seaweed and
seagrass forests constitute long-term reservoir for carbon.
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Fig.1. Changes in DOC remaining ratio
regarding initial DOC concentration as 100%(+ S.D.)
Zostera marina(n=3), Ulva spp.(n=3), Gelidium crinale(n=3), Sargassum horneri(n=4)

Table.1 Remaining ratio of DOC (%) with reference to the initial one (100%) and turnover
time (d) estimated for 0-7 d, 7-90 d and 90-180 d.

0-7d 7-90d 90-180d
Ratio (%) T. time (d) Ratio (%) T. time (d) Ratio (%) T. time (d)
Z marina 81+20 34 6318 345 58+8 1000
Ulva spp. 8818 54 4249 114 37110 714
G. crinale 87+1 49 42+3 118 39+4 1429

S hormeri 85+9 43 54+7 175 4816 769




