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Abstract: Since the Industrial Revolution began around 1750, human activities have contributed substantially to
climate change. Stronger short-wave ultraviolet (UV) radiation reaches the ground through depleted ozone layer
existing in the earth’s atmosphere. At the same time, global warming has resulted in shallower and mixed seawater
layers, thereby exposing phytoplankton to higher UV radiation. Red tide caused by algae blooms frequently occurs
in coastal waters, and Skeletonema costatum is one of the typical algae species responsible for red tide. Studying the
effects of different ultraviolet wavelengths on its physiological characteristics are of great significance. In this ex-
periment, the species Skeletonema costatum was cultured outdoors, and the state of red tide was simulated. Then
they were treated with UV bands of seven different wavelengths (using 280, 300, 320, 340, 360, 380, and 400 nm
cut-off filters, respectively). The experimental results showed that UV radiation could considerably reduce the rate
of photosynthetic carbon fixation of Skeletonema costatum. The photosynthetic carbon fixation rate was increased
as the UV bands were gradually filtered out; the specific growth rates of treatments at >280 nm and >300 nm were
considerably lower than that of treatment at >400 nm; 280 nm—300 nm had a significant bleaching effect on chlo-
rophyll a, and it also considerably reduced the content of carotenoids; this study indicated that the inhibitory effect
of UV on Skeletonema costatum is mainly caused by UV whereas the effect of ultraviolet A is not considerable. In
the process of estimating the primary productivity of phytoplankton in the ocean, the role of ultraviolet radiation is
often overlooked. Therefore, in the context of global warming, this study provides a certain reference value for ac-

curately estimating the daily productivity of phytoplankton.
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