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Masayoshi HATA* and Yasutsugu YOKOHAMA**: Photosynthesis-tem-
perature relotionships in seaweeds and their seasonal changes
in the colder region of Japan.***
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Fig. 1. Annual changes of the sea-water temperature near Omoto,
measured by the Iwate Prefectural Fisheries Experimental
Station.
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Fig. 2. Photosynthesis-temperature relationships
seasonally measured for a green alga, Ulva
pertusa, under illumination of 20,000 lux.
Mean values of repeated three measurements

_ are plotted. M denotes middle intertidal
zone where the materials were growing.
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Fig. 3. Photosyntesis-temperature relationships seasonally measured for brown
algae. S denotes subtidal zone where the materials were growing.
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Fig. 4. Photosynthesis-temperature relationships seasonally measured for red aglae.

Notations are the same as in Fig. 2 and Fig. 3.
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Fig. 5. Photosynthesis-temperature curves in winter materials of green, brown and red algae.
M.=Monostoma grevillei; Ul.=Ulva pertusa; E.=Enteromorpha linza; Het.= Heterochord-

aria abietina; C. s.=Colp ia si ; C. b.=Colp ia bullosa; P.=Petalonia fascia;
L.=Laminaria sp.; A.=Alaria crassifolia; Un.=Undaria pinnatifida; Hiz.= Hizikia fusifo-
rmis; Gel.=Gelidium it; D.= D, ia japonica; Gl.=Gloiopeltis furcata; Ch. y.=Cho-

ndrus yendoi; R.=Rhodymenia palmata; Ch. c.=Chondria crassicaulis.
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Summary

Photosynthesis-temperature relationships were studied for three species of
the Chlorophyta, eight of the Phaeophyta and six of the Rhodophyta at Omoto
which was located in the colder region of Japan. Their characters revealed in
this study were compared with those of seaweeds at Shimoda in the temperate
region, where the sea-water temperature was higher by about 5°C than that at
Omoto through the year.

The optimum temperature for photosynthesis was higher than the sea-water
temperature by the degree less than 5°C in summer but by about 10°C or more
in the other seasons.

Investigations were carried out most extensively in winter. When the results
for the different species were compared with one another, it was recognizable
that the green algae were generally more heat-resistable whereas the brown algae
were more heat-susceptible. ‘This tendency was similar to those observed
in the winter materials at Shimoda. The optimum temperatures for photosyn-
thesis in the materials at Omoto were, however, generally lower than those at
Shimoda. The difference in the optimum temperature between a material at
Omoto and that at Shimoda of the same species was generally from 2°C to 4°
C. The difference between Monostroma grevillei, a boreal species, at Omoto
and M. nitidum at Shimoda was, however, as large as 10°C.

The boreal species including most of brown algae examined, a green alga,
Monostroma grevillei, and red algae, Chondrus yendoi and Rhodymenia palmata,

were extremely heat-susceptible.
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