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Yoshihiko Sakanishi and Hitoshi Iizumi: Photosynthetic responses to light in summer sporophytes of cold water
species of Laminariales from the eastern coast of Hokkaido. Jpn. J. Phycol. (Sorui) 49:1 - 6.

Photosynthetic response to light was examined on summer sporophytes of cold water species of Laminariales, i.e.
Laminaria diabolica, L. angustata, L. longissima, L. coriacea, Costaria costata, Arthrothamnus bifidus and Alaria
praelonga from the eastern coasts of Hokkaido. Photosynthesis and dark respiration were measured at 10C, which
was close to the in situ temperature by a Clark-type oxygen electrode system with discs cut out of the middle part of a
blade. Photoinhibition did not occurred within the investigated range up to 400 pmol m s*! in all species. In spite of
lower temperature, the cold water species of Laminariales showed higher light-saturated net photosynthetic rates (19.7
-38.0 uL O, cm2 h'!) , which were equal to those at 20°C of warm water species of Laminariales. Dark respiratory
rates of cold water species were between 2.3 and 5.0 pL 0, cm2h! I, values and compensation points ranged from
35.5t0 66.7 umol m2s°! and from 3.5 to 7.3 wmol m2s™!, respectively. Initial slope were between 0.575 and 0.751 pL
0, cm2 hr!(umol m2 5!y, Daily net production of the cold water species of Laminariales were estimated from the
model equations of photosynthesis-light curve and the data on light intensity in a dense kelp bed. Dark respiratory rate

appears to affect severely on the estimation of the daily net production.
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Fig. 1. Photosynthesis-light curves at 10 in sporophytes of cold water species of Laminariales. Determined from June 30 to August 10 1999.

Vertical bars denote SD of means (n=3).
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Table 1 Parameters of the photosynthesis-light curves at 10°C in sporophytes of cold water species of Laminariales on June 30 to August 11,
1999. P, andRin:pL O,cm? b, ] and I in : pmol m? 5™, Initial slope in : \LO, cm? b (umol m? s™') !, means + SD (n=3).

Species P, R Iy Initial slope I
Laminaria diabolica 299 £1.8 3.0 £04 472 % 28 0.698 +£0.055 4.3 £0.8
L. angustata 363 +2.1 24 £03 579 X 81 0.675 £0.077 3.5 £0.7
L. longissima 379 +£38 5.0=*1.1 63.0*+148 0.715 £0220 7.2 £0.8
L. coreacea 339 0.5 2.6 £05 519+ 3.9 0.707 £0.043 3.7 +0.8
Costaria costata 38.0 £3.2 2.8 £0.7 55.0* 84 0.751 £0.105 3.8 1.2
Arthrothamnus bifidus 19.7 £39 4.9 £08 355% 8.6 0.712 £0.141 7.3 +2.1
Alaria praelonga 353 £2.0 23 +02 66.7 %122 0.575 £0.096 4.2 £1.0
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Fig. 2 Diurnal changes in estimated net photosynthetic rates of
sporophytes of Laminarian plants (solid lines) and light intensity on a
thallus surface (dotted line) in a kelp bed at 2m depth.
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Fig. 3. Estimated daily net production of sporophytes of Laminarian
plants in a kelp bed at 2m depth. LL:Laminaria longissima, LC:
Laminaria coreacea, CC:Costaria costata, AP:Alaria praelonga.
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