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Annual net production and annual carbon and nitrogen absorptions of

Eisenia arborea in the eastern coast of Ise Bay
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It is reported that seaweeds help to prevent global warming and decrease eutrophication by fixing carbon di-

oxide and absorbing nutrients such as nitrogen. From June 2007 to June 2008, we investigated the annual net

production and annual carbon and nitrogen absorptions of Eisenia arborea in the eastern coast of Ise Bay. The an-

nual production in terms of dry weight was estimated by counting the number of new bladelets and was found to

be 5.23 d.w.kg m 2y~ 1. The annual carbon and nitrogen absorptions were estimated by measuring their concen-

trations in the bladelets; these were found to be 1.13 kgC m~2y~! and 0.09 kgN m 2y !, respectively.
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Fig. 1 Maps showing the experimental site off Utsumi,
which is located on the eastern coast of Ise Bay.
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Fig. 2 A schematic figure of an Eisenia arborea sporo-
phyte showing the different parts of a frond.
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Fig. 3 Illustrations estimating the amount of new blade-
lets production in one arm. Assuming that the geomet-
ry remained unchanged during the counting interval,
the amount of new tissue can be represented by the
shaded area.
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Fig. 4 Seasonal changes in (A) the photon flux density and water temperature of the moving average over 3 days at sampling site,
and (B) the number of attached, produced and eroded bladelets (mean+S.E.) and the longest bladelet (mean+S.E.) of Eisenia

arborea.

Table 1 Comparison in density and weight between adult and young fronds of Eisenia arborea. The mean width of bladelets of adult
fronds was added. The dry weight rates of young to adult sporophyte were calculated

Adult sporophyte

Young sporophyte Dry weight rate of

Year. young sporophyte
Month Density Wet weight Dry weight Mean width of Density  Dry weight (%)
(ind.m~1) (w.w.g) (d.w.g) A bladelets (mm) (indm-1) (dw.g) B B/(A+B)
2007.6 10 7,966.7 1,403.4 46 162.1 10.4
9 14 8,461.0 2,213.6 52.2+2.5 0 0 0.0
11 24 5,063.8 1,179.9 44.8+1.6 22 141.7 10.7
2008.2 16 3,040.0 535.9 44.8+3.6 4 28.5 5.0
5 14 12,436.1 1,759.0 55.8+3.9 50 49.6 2.7
15.6 7,393.5 1,418.4 24.4 76.4 5.8
Mean+S.E. +2.3 +1,601.2 +281.4 +10.3 +31.0 +2.1
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Table 2 Relation between bladelet length and bladelet weight, and estimated production

Amount of production

Estimate

Mean
longest
bladelet

Relation of bladelet length to bladelet weight

Number of

Daily net production
(d.w.g ind."lday~1)
B/C

Interval
(day)
C
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Dry weight
B

Wet weight
(w.w.g ind." 1)
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Table 3 Seasonal changes in the carbon and nitrogen concentrations in Eisenia arborea

Amount of production Carbon content

Nitrogen content

Amount of carbon Amount of nitrogen

Month (d.w.g ind.”1) %) (%) C/N (gC ind.71) (gN ind.”1)
A B C AXB AXxC
Jul. 31.3 28.7+1.3 1.95+0.09 14.7 9.0 0.61
Aug. 15.1 30.3+0.3 1.15+0.07 26.3 4.6 0.17
Sep. 2.4 28.7+0.5 1.32+0.04 21.7 0.7 0.03
Oct. 3.1 30.5+0.1 1.35+0.10 22.6 0.9 0.04
Nov. 9.6 28.3+1.9 1.68+0.09 16.8 2.7 0.16
Dec. 21.5 26.1+0.7 1.82+0.09 14.3 5.6 0.39
Jan. 33.5 25.2+0.2 2.27+0.08 11.1 8.4 0.76
Feb. 30.8 25.1+1.0 2.40+0.12 10.5 7.7 0.74
Mar. 36.9 16.9+0.8 1.37+0.06 12.3 6.2 0.51
Apr. 62.9 17.2+0.8 1.55%+0.03 11.1 10.8 0.97
May 62.1 15.8+2.3 1.30+0.19 12.2 9.8 0.81
Jun. 25.8 23.9+0.7 1.44+0.04 16.6 6.2 0.37
Total 335.0 72.6 5.56
* Mean=+S.E.
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Fig. 5 Schematic illustrations showing the annual
changes of carbon stock in a land forest and marine
forest of Eisenia arborea with progress in growth stage.
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