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In order to gain a better understanding of eco-physiological characteristic of Eckloniopsis radicosa, underwater light climate and net
production of E. radicosa have been compared on the coast of 1zu-Oshima Island, central Japan. Photosynthetically active radiation (PAR)
on the population floor was calculated from following three elements, PAR on land, attenuation coefficient and depth. Photosynthesis and
respiration at in situ temperatures were measured by a differential gas-volumeter with blade discs every month from March to September.
Net production was estimated from the P-I curve equation and the diurnal changes of light intensity on a thallus surface in a kelp bed. As
a result, attenuation coefficient showed minimum value of 0.18 in March, increased gradually from March to June, almost constant in the
range of 0.21-0.24 from June to December. PAR on a thallus surface in a kelp bed showed the maximum value of 3.6 mol m” day™ in
March, and the minimum one of 2.0 mol m™ day™ in July. In contrast, estimated net production of E. radicosa showed the maximum value
of 155.8 uL O, cm” day™ in June, and the minimum one of 39.4 uL. O, cm” day™ in July. From the result mentioned above, we conclude

that the main factor causing the low productivity of E. radicosa in July was low PAR on a thallus surface in this month.
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Fig. 1. Maps showing the experimental site at Habu-Bay of Izu-Oshima Island,
Tokyo Metropolitan area, central Japan.
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Fig. 2. Attenuation of light in the subtidal zone at Habu-Bay of Izu-Oshima
Island from January to December 2006. Underwater light measurements were
performed 178 times for a year with 3 replications for each measurement. Each

plot shows one measurement.
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Table 1. Seasonal changes in attenuation coefficient of seawater and parameters
of the photosynthesis-light curves at in situ temperatures for sporophytes of
Eckloniopsis radicosa. The measurements of attenuation coefficient were
performed from January and March through December 2006. Determined of
parameters of the photosynthesis-light curves were performed from March to
September 2006.

Attenuation ~ Seawater P Ex R
Month coefficient temperature

(m") (°C) (WL O,cm”h") (umol m®s™) (WL O, cm™h™)

Jan. 0.22

Feb.

Mar. 0.18 15.5 335 103.4 5.3
Apr. 0.19 16.0 36.1 84.2 7.3
May 0.19 18.5 294 67.5 5.4
Jun. 0.22 20.0 40.3 86.2 3.6
Jul. 0.23 20.0 36.7 77.7 6.4
Aug. 0.23 23.0 36.2 81.7 6.2
Sep. 0.23 26.3 359 75.2 2.8
Oct. 0.24

Nov. 0.24

Dec. 0.21
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Fig. 3. Seasonal changes in PAR on land and at 11 m depth at Habu-Bay of Izu-
Oshima Island from January to December 2006. (a), daily PAR on land and 11 m
depth; (b), monthly averages of daily PAR on land and 11 m depth. Vertical bars
denote SD of means in (b).
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Fig. 4. Seasonal changes of the PAR on a thallus surface in a kelp bed at the depth
of 11 m (a) and the daily net production (b) of Eckloniopsis radicosa from March
to September 2006. Vertical bars denote SD of means.
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