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Diurnal variations of photosynthetic efficiency of symbiotic algae of reef-building
corals in a Sanya fringing reef
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Abstract: Using pulse amplitude modulated (PAM) chlorophyll fluorescence techniques, the authors monitored the photo-
chemical efficiency of symbiotic algae (zooxanthellae) within the tissues of three species of reef-building corals in a Sanya
fringing reef, and analyzed their response to diurnal irradiance variations. The results indicate that: 1) F,/F,/, an indicator of
actual photochemical efficiency, showed clear diurnal variations, with high values occurring in the morning and evening when
solar radiation was weak and low values occurring in the noon matching with strong solar radiation. Regression analysis
suggests that the F,/F," values were negatively corelated to both radiation and water temperature, and were more likely
adjusted by solar radiation. 2)Although sunlight is essential for the photosynthesis of symbiotic algae, a threshold was found
between the sunshine intensity and photosynthetic efficiency. When the photosynthetic active radiation (PAR) was lower than
250um01-(m2-s)’1, the F,/F, " increased with the increasing of PAR; while F,/F," decreased with the increasing of PAR when
PAR was higher than 250umol-(m*s)™'. 3) Among the three investigated corals, Goniastrea aspera showed smaller amplitude
of daily F,/F,,’ variations than that of Porites lutea and Montipora digitata, which had similar F,/F,,’ variations to each other.
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