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Abstract: Macroalgae, together with corals, provide faunal foods and habitats in clear tropical waters, maintaining the rich
biological diversity in coral reefs. In this paper, we compared biochemical compositions and photosynthetic features, as well as
photophysiological responses to temperature rise of two red algae (i.e., Grateloupia ellipitica and Liagora samaensis) and two
green algae (i.e., Udotea flabellum and Halimeda discoidea), the dominating macroalgae species in the Zhongsha Atoll of the
South China Sea. Results showed that the red algae contain less chlorophyll a and carotenoids than the green ones, but contain
the unique phycoerythrin and phycocyanin. Both the light compensation point (Ec) and dark respiration (R4) of the red algae
are lower than the green algae. The temperature rise enhances E¢, Ry and light utilization efficiency (a), as well as the daily
carbon fixation of both red and green algae; and it lowers the saturation irradiance (Ex) of the former algae species but
enhances the maximum photosynthetic oxygen evolution rate (P.c) of the later species. Moreover, the temperature rise
enhances the photosynthetic rate of the red algae under lower light, but reduces it under higher light, while such
temperature-induced enhancement on the photosynthetic rate of the green algae occurs throughout the measured light range.
Considering the inter-specific photophysiological characteristics of the four macroalgae as well as the effects of temperature,
the temperature rise would benefit the photosynthesis of macroalgae in the Zhongsha Atoll and benefit the red algae better than
the green algae.

Key words: photosynthetic characteristic; temperature rise; macroalgae; Zhongsha atoll
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Fig. 2 Photosynthetic oxygen evolution rate (umol O,-g”' FW-h™") versus irradiance (umol-photons-m™>s™") (P vs. E) curves
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