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The occurrence of photoinhibition caused by chilling and light stress on the photosynthetic performance of the freshwater red alga,
Nemalionopsis tortuosa (Thoreales) from Kagoshima, Japan was revealed by using optical oxygen sensors and PAM-chlorophyll fluorometry.
Oxygenic photosynthesis-irradiance (P—E) curve of this alga at 16°C showed a characteristic curve in the net photosynthetic rates with low
saturating PAR (E,) and compensation PAR (E,) occurring at 15 gmol photons m™s™ and 5 yzmol photons m™ s™, respectively. Furthermore, net
photosynthetic rate at 1,000 zmol photons m™ s™ was depressed from 200 zmol photons m™ s™, suggesting the occurrence of photoinhibition.
Continuous 12-hours PAR exposures at 100 and 1,000 gzmol photons m™ s at 12°C and 24°C demonstrated a decline in effective quantum
yields (@,g,); thereafter, maximum quantum yields (F,/F,,) generally recovered after 12-hours of dark acclimation at 24°C for both PAR
treatments, but only at 1,000 zmol photons m™ s™ at 12°C, suggesting recovery from photoinhibition was temperature dependent. Therefore,

high PAR combined with low temperature may have a critical influence on the photosynthetic efficiency of this species.
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Fig. 1. The response of the net photosynthetic rates of a freshwater
red alga, Nemalionopsis tortuosa from Kagoshima, Japan to PAR
at 16°C. The dots indicate the measured rates (n = 5), the lines
indicate the expected value, and the shaded regions indicate the
95% Bayesian credible interval (BCI) of the model.
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Fig. 2. The hourly response of @, and F,/F, in a freshwater
red alga, Nemalionopsis tortuosa to PAR at 100 gmol photons
m” s (circle) and 1,000 gmol photons m™” s™ (triangle), under
12°C (top) and 24°C (bottom). The symbols indicate the average
of actual values measured (n = 10), and bars indicate standard
deviation. Initial values and the values after 12-hour dark
acclimation were measured as F,/F,,.
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