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EFFECTS OF LIGHT INTENSITY ON PHOTOSYNTHETIC PHYSIOLOGY
CHARACTERISTIC AND SHORT-TIME TEMPERATURE REACTION OF
ULVA LINZA

FU Qian-Qian, LI Hang-Xiao, WU Hai-Long, XU Jun-Tian
(Jiangsu Key Laboratory of Marine Bioresources and Environment, Jiangsu Key Laboratory of Marine Biotechnology, Huaihai Institute
of Technology, Lianyungang 222005, China)

Abstract Seaweeds receive a different light intensity and temperature in a different season and/or depth, resulting in
different physiological responses. We studied the impacts of light intensity on photosynthetic physiological characteristics
and on short-term temperature effects of green algae Ulva linza. Samples of U. linza were collected in the Gaogong Island
of Lianyungang, Jiangsu (119.3°E, 34.5°N). Three light intensities of low, medium, and high were tested, which were 90,
200, and 400uE/(m™s), respectively. The results showed that the net photosynthetic rate of the algae under the low light
intensity was significantly smaller than those under high and medium light intensities, and the light intensity showed no
significant effect on the respiration. Under the high light intensity, the maximum photochemistry efficiency (F,/Fy,) value
of the algae was significantly smaller than those under medium and low light intensities, and the non-photochemical
quenching (NPQ) value decreased significantly with a decrease of light intensity. In addition, under the low light intensity,
the contents of chlorophyll a and b were significantly greater than those under high and medium light intensities. The
maximum relative electron transfer rate (rETR,,,x) varied significantly with the light intensity, being the highest under the
medium and the lowest under the low light intensity. The saturation light intensity (/) under the low light intensity was
significantly smaller than those under high and medium light intensities. At a different concentration of dissolved inorganic
carbon (DIC), the maximum rate (V) of net photosynthesis with no carbon limitation increased significantly with the
increase of light intensity, and under a low light intensity, the substrate concentration at half of the maximum net
photosynthetic rate (K,,) was significantly lower than those under high and medium light intensities. Under the low light
intensity, the inorganic carbon utilization capacity of the algae bodies upregulated. Our experiments on short-term
temperature effect showed that the temperature (7;) at which half of the enzymes inactivated under high light intensity
increased significantly, while the optimal temperature (7, of net photosynthesis rate of the algae under low light intensity
decreased significantly. This indicated that low light intensity could improve significantly the sensitivity of the algae to an
ambient temperature change, and algae under high light intensity were stronger against a high temperature. Therefore, this
study could offer a theoretical reference for understanding a large-scale outbreak of green tide from May to July in the
study area.

Key words Inorganic carbon utilization; light intensity; photosynthesis; short-term temperature effect; Ulva

linza



