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Fig. 1 The solar dose between 2014-1-5 to 2014-1-18 (a), the RGR of S. horneri after fitting 14 days under three
different radiation treatments P, PA, PAB (b) and the inhibition to growth under UVR, UVA and UVB(c)
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Fig. 2 The scan wavelength from 250 to 750 nm about pigments (a), the contents of Chlorophyll a (b), Carotenoid (c)
and UVACs (d) of S. horneri under PAR, PA and PAB three different treatments for 14 days, respectively
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Fig. 3 The electron transport rates of S. horneri

exposure with three different radiations
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Tab.1 Photosynthetic parameters derived from figure 3 of S. horneri cultured under different radiation treatments
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radiation treatments rETR ¢ a I
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Fig. 4 The damage with PAR, PA and PAB irradiance for 60 min and the recovery under 10 pmol photons /(m’:s) low

light for 360 min of S. horneri before (a, b) or after accommodate (c, d) to different solar light
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(P<0.05)(¥15-a). LE IR SL5H, PRIrKIT
TR MZES, PATRE 750.51%(P<0.05),
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Fig. 5 The repair (a), damage rate (b) and repair rate / damage rate (c) of S. horneri

under before or after accommodate to different radiations
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Effect of the solar ultraviolet radiation on the growth and
fluorescence parameters of Sargassum horneri

GUAN Wanchun'", CHEN Heng', WANG Tiegan’, CHEN Shaobo’, XU Juntian’

(1. Department of Marine Biotechnology, School of Life Science, Wenzhou Medical University, Wenzhou 325035, China,
2. Zhejiang Mariculture Research Institute, Wenzhou 325005, China;
3. School of Marine Science and Technology, Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract: Because of the enhanced of solar UVR and the destruction of Sargassum horneri in Nanji archipelago, it
is necessary to study the effect of solar UVR on growth and photophysiology of S. horneri, in order to recovery
algae forest by artificial seeding. We carried out experiments using long-term exposure with three radiation
treatments, photosynthetically active radiation (PAR, 400-700 nm); photosynthetically active radiation +
Ultraviolet A (PA, 320-700 nm) and photosynthctically active radiation + Ultraviolet A + Ultraviolet B (PAB, 280-
700 nm) respectively. Big quartz tubes with thalli, which were put into 10 °C thermostatic baths with running tap
water, were exposed to three different solar radiations for 14 days acclimation. At the end of experiment, the
relative growth rate (RGR) of S. horneri was promoted by 6.7% in UV-A (PA treatment), while was inhibited by
8.98% in UV-B (PAB treatment) compared with P treatment. The results of photosynthetic pigments and
chlorophyll fluorescence characteristics revealed that the UV-A significantly raised the concentrations of
chlorophyll a, carotenoid and UV-absorbing compounds (UVACs), but UV-B do decrease the pigments. Moreover,
UV-A had a significantly positive effects on the maximum relative electron transport rates (rETR,,,,) and the light
utilized efficiency (a). After 14 days acclimated under solar radiation, the thalli were removed indoor to re-exposed
to the artificial solar lamp (PAR=213.3WUV-A=14.3WUV-B=6.7 W) in order to check the short-term response to
elevated UVR. The results shown the repair rate (») of D1 protein is faster in UV-A than in both PAR and UV-B

significantly. But the damage rate (k) has not difference among three radiation treatments.
Key words: Sargassum horneri; fluorescence parameters; positive effect; ultraviolet radiation
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