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Effect of ocean deep seawater on the growth of thalli
of Porphyra yezoensis (Rhodophyta)

Yuichi Watanabe® !, Makoto Hado* !, Noboru Murase®', and Yuzuru Mizukami®

1

The effect of ocean deep seawater (deep seawater ) on the growth of the culture strain of Porphyra
yezoensis was investigated and compared with coastal seawater. Relative growth rates of thalli were appro-
ximately the same between the coastal and deep seawater in bottle culture in which the seawater was re-
placed every 3 days. However, when thalli were cultured in a flowing seawater culture system, relative
growth rates were different between the two types of seawater; higher with the deep seawater than with
the coastal seawater. In the flowing deep seawater culture system, the growth rates of thalli were en-
hanced by increasing the flow rate of seawater from 20 ml/h to 60 ml/h although they were similar be-
tween two flow rates of 100 ml/h and 200 ml/h. The addition of ferric chloride {( FeCls ) into the culture
medium of deep seawater was more effective to stimulate the growth of thalli than other nutrient salts in-
vestigated. These results suggest that deep seawater is more effective on the growth of thalli than coastal
seawater in the flowing seawater culture system and an addition of ferric ions into the deep seawater is

also more effective than other nutrient ions.
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Fig. 1. Comparison of relative growth rates between thalli cultured in the coastal and deep seawater.
Thalli, approximately 2 em in length, were cultured in the coastal and deep seawater with aeration. The seawater
was replaced every 3 days of the culture. The relative growth rates were calculated every 3 days from the lengths of
thalli, Vertical bars indicate SD,
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Fig. 2. Effect of flowing seawater culture on the growth of thalli.
Thalli were cultured in flowing coastal and deep seawater in culture bottles with flow rates of 20 ml/h or 60 ml/h
with aeration. The relative growth rates were calculated every 3 days from the areas of thalli. Vertical bars indicate
SD.
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Fig. 3. Growth of thalli in flowing deep seawater cultures.
Thalli were cultured in flowing deep seawater in culture bottles with flow rates of 100 ml/h or 200 ml/h with aera-
tion. The relative growth rates were calculated every 3 days from the areas of thalli. Vertical bars indicate SD.
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Fig. 4. Comparison of the ratio of length to width between thalli cultured in the coastal and deep seawater,
Thalli were cultured in flowing coastal and deep seawater in culture bottles with flow rates of 60 ml/h as shown for
Fig. 2. The ratios of length to width of the thalli were obtained on the 3, 9 and 15 day of the culture. Vertical bars
indicate SD.
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Fig. 5. Effect of the addition of nutrient salts on the growth of thallj in the deep seawater culture,
Thalli were cultured in deep seawater containing one of each of the nutrient salts indicated. They were transferred
to newly prepared deep seawater containing the same nutrient salt every 3 days of the cuiture. Their relative growth
rates were calculated as shown for Fig. 1. The component of "PI-metal” is shown in the material and method section.

Each value indicates the mean of 10 individuals.
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