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Abstract [ Objective]| Intense ultraviolet( UV) radiation occurs in plateau areas, which poses a challenge to constructed wetland
for tailwater treatment. [ Methods] This paper constructed a horizontal subsurface constructed wetland, investigated changes in
effluent quality of wetland under different UV radiation (40 W/m’ and 60 W/m?>) , as well as the responses of indicators such as
physiology, morphology and metabolism of wetland plants. Combined with the analysis of microbial community structure in the
thizomar, the influence of strong UV radiation on tailwater treatment efficiency of constructed wetland was explored. [ Results] The
results showed that the enhanced increased UV radiation led to descending of treatment efficiency of wetland. At UV radiation of
60 W/m*, removal rates of COD, ammonia nitrogen, TN and TP decreased by 9.21%, 13.10%, 12.45% and 5.77% in Calamus
wetlands, respectively. UV radiation inhibited plant growth and induced cell membrane lipid peroxidation. The volume of plant roots
decreased by 50%, superoxide dismutase (SOD) and ascorbate peroxidase ( APX) increased by 7.03 times and 2.04 times,

respectively, and the species richness of rhizosphere microbial community decreased by 14.83%. The relative abundance of
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Acidobacteriota increased in both Iris and Calamus wetlands, while the relative abundance of Thermodesulfobacteriota increased in Iris

wetlands with decreasing trend in Calamus wetlands. Redundancy analysis (RDA) indicated that UV radiation played a crucial role in

influencing the rhizosphere microbial community in wetlands.

Chloroflexota, Bacteroidota, and Pseudomonadota, which showed a negative correlation with Bacillota. [ Conclusion ]

The radiation intensity demonstrated a positive correlation with

Intense UV

radiation can inhibit plant growth and reduce rhizosphere microbial diversity, demonstrating cumulative effect, which shows negative

impact on long-term operation of constructed wetlands.

Keywords ultraviolet (UV)
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Fig. 1  Structure of Subsurface Flow Constructed Wetland Device
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Fig.2  Set-Up of Constructed Wetland with Ultraviolet Lamps
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Tab.3 Determination Methods of Water Quality"*’
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