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UV-B radiation facilitates the transformation of carbon and nitrogen in red paddy soils

XU Peng', WANG Qiu-min'?, JIANG Meng—die', LIN Shan', WU Lei', ZHAO Jin—song', HU Rong-gui'**

(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2.Xiangyang Environmental Monitoring
Station, Hubei, Xiangyang 441000, China; 3.Ecological Environment Center, Huazhong Agricultural University, Wuhan 430070, China )
Abstract: Two red paddy soils developed out of the same parental material with contrasting content of soil organic matter were selected to
study the effects of UV—-B radiation on soil carbon and nitrogen transformation. Results showed that soil total organic carbon (TOC ) content
decreased while dissolved organic carbon (DOC) content increased with increasing UV—B radiation level. UV -B radiation facilitated soil
organic carbon decomposition and increased soil nitrate. Exposed to the strongest UV-B radiation (2.83 W+m™) for 96 h caused that TOC
decreased by 9.89% and 10.16%, DOC increased by 39.24% and 50.50%, and NO;—-N increased by 74.48% and 81.87% in soils with low
and high content of organic matter, respectively. Therefore, in order to protect the carbon pool and reduce nitrogen lose in the agricultural
practice, the soil surface should avoid exposing to UV-B radiation as much as possible.

Keywords: UV-B radiation; paddy soils; carbon/nitrogen transformation; total organic carbon(TOC ); dissolved organic carbon(DOC)
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Table 1 Basic physical and chemical properties of the experimental soils

+ 4 TClg kg™ DOC/mg-kg™ TN/g-kg™ pH RHE/g-cm™
EAB P+ 22.20+0.12 10.06+0.09 1.44+0.01 5.63+0.07 1.66+0.01
[SEEE N 33.80+0.15 16.35+0.10 1.97+0.03 6.46+0.09 1.51+0.02
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Figure 1 The variations of TOC over time at different

radiation dose levels
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different radiation dose levels
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Table 2 Correlation analysis of different index at

different radiation dose levels

45 R TOC DOC NO-N  NHi-N
AHLRLE  TOC 1
DOC  -0.947%* 1
NO;-N  -0.915%%  0.836%* 1
NH;-N  -0.367 0.176  0.542% 1
mANLERL  TOC 1
DOC  -0.888%* 1
NO;-N  —0.790%*  0.654%* 1
NH;-N  0.786%%  —0.621%% —0.931%* 1
TE % RIRTE 0.05 7K CRUI ) |tk 2540 3G 5+ RIRTE 0.01 /K
R (B3 AH 5

Note ; *indicates significant correlation at 0.05 level (double sides ),

**indicates significant correlation at 0.01 level(double sides ).
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