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Y. YOKOHAMA : Photosynthetic properties of
marine benthic green algae from different
depths in the coastal area.
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Fig. 1. Photosynthesis-light curves in three species of Ulvales.
Monostroma was collected from the upper intertidal zone,
Ulva pertusa from the middle intertidal zone and U.
japonica from the flat bottom 10 meters deep. The ex-
perimental temperature was 20°C.
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Fig. 2. Photosynthesis-light curves in two species of Cladophora.
Cladophora sp. was collected from the upper intertidal
zone and C. wrightiana from the flat bottom 5 meters
deep.
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Fig. 3. Photosynthesis-light relationships with white and green
light in three species of Ulvales. The green light simu-
lated illumination in the water about 10 meters deep in
the coastal area.
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Fig. 4. Absorption spectra of living fronds
in three species of Ulvales.
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Fig. 5. Longer range of absorption spectrum of pigments from

the green algae in ethyl ether. Values were expressed

by percentages of the maximum in each solution.
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Summary

Five species of Chlorophyta were collected from different depths in the
coastal area of Shimoda, Izu Peninsula. Photosynthesis-light curves of algae
from the intertidal zone were of sun pattern but those of ones from deeper range
were of shade pattern. ‘

Ulva japonica growing in the range deeper than 10 meters utilized green
light by the same efficiency as white light, while in the case of Monostroma and
U. pertusa growing in the intertidal zone the efficiency of the green light was
apparently lower than that of the white light.

In the absorption spectrum of the living frond of U. Jjaponica a notable
bulge was observed in the range around 540 nm where the deep trough existed
in the case of Monostroma and U. pertusa. The ratios of chlorophyll a to chl.
b. in Ulvales were 1.9 in Monostroma nitidum, 1.5 in Ulva pertusa and 1.2 in U.
Japonica, and those in Cladophora were 1.8 in C. sp. and 1.3 in C. wrightiana.

The high efficiency in utilization of the green light observed in U. japonica
suggests. the well adaptation of this alga to the deep water in the coastal area
where illumination is greenish. Such a high efficiency may be mainly due to the
existence of unknown pigment having a peak at 540 nm in the absorption spec-
trum of its living frond as well as to its high ratio of chlorophyll 4 to chl. a.
Such a pigment composition may contribute to maintenance of the shade pattern
of photosynthesis-light curve in this alga.
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