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Y. YOKOHAMA : Photosynthetic properties of marine benthic
red algae from different depths in coastal area
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Fig. 1. Photosynthesis-light curves under 20°C in several red algae
collected from different depths. The depths expressed in
parentheses were those from the low water mark.
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Fig. 2. Photosynthesis-light relationships in three species of Rhodo-
phyta under white and green lights. The green light simulated
illumination in the water of 10 meters depth in the coastal
area. Chondrus was collected from the lower intertidal zome,
Plocamium was from 8m depth in a little turbid water and
Meristotheca was from 10 m depth in comparatively clear water.
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Table 1. Percentages of photosynthetic rate in Chondrus verrucosa
under illumination with white or green light of 40,000
ergs/cm?/sec. to that under the light of the same quality
of 60,000 ergs/cm?/sec. Experiment temperature was 20°C.

Quality of light Value in each experiment Average

White light 93.1 93.3 934 98.5 94.6

Green light 80.0 82.1 88.0 91.8 85.5
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Fig. 3. Absorption spectra of living frond of Chondrus from
the intertidal zone and Meristotheca from 10 m depth.
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Fig. 4. Absorption spectra of living fronds of the
two species, expressed by optical density.
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Summary

Several species of Rhodophyta were collected from different depths in the
coastal area of Shimoda, Izu peninsula. Photosynthesis-light curves of algae
from upper range were of the sun pattern and those of ones from deeper range
were of the shade pattern (Fig. 1).

Chondrus verrucosa, collected from the intertidal zone, utilized white light
by an efficiency a little higher than that of green light, while in the case of the
other red algae from deeper range the efficiency of green light was the same as
that of white light or was higher than it (Fig. 2). The difference in the efficiency
between white light and green one observed in Chondrus was remarkably less
than that in a green alga, Ulva pertusa, which was collected from the same
level in the intertidal zone, while both the species showed the same pattern in
photosynthesis-light curve under white light. It may be rather natural because
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there was remarkable difference in absorption spectrum between them. The
frond of Chondrus absorbed light by rates higher than 80% in almost all range
of the visible region.

The higher efficiency of green light, observed in the algae from deeper
range, was considered to be caused by a high ratio of phycoerythrin content to
chlorophyll a or phycocyanin. The ratio of phycoerythrin to chlorophyll a in
Meristotheca was presumed to be approximately 3 times of that in Chondrus.

In general, the red algae growing in upper range are of dark color, while
those in deeper range are of clear red or pink. It is presumable from the
present results that the former is adapted to white light and the latter to

green light. We could find a fine chromatic adaptation among the members of
Rhodophyta.
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