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Effect of soil irradiation sterilization on the behaviors of ammonium and nitrate in soil

ZHANG Hao-qing" >, ZHAO Xue-giang” >, YU Min', SHEN Ren-fang” * (1. International Research Center for
Membrane Biology and Environment, Foshan University, Foshan Guangdong 528000; 2. State Key Laboratory of Soil and
Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing Jiangsu 210008; 3. University
of Chinese Academy of Sciences, Beijing 100049 )

Abstract: In order to provide a theoretical basis for improving crop nitrogen (N ) use efficiency, the effect of soil
microorganisms on the behaviors of ammonium and nitrate in soil was studied through the method of soil irradiation
sterilization. Two factors were involved in this study, including different soil treatments ( sterilization and non-sterilization )
and different N forms ( °N labeled ammonium and "N labeled nitrate ) . After cultivated in a controlled environment for
30 days, the contents of total ammonium and nitrate in soil along with the contents of ammonium and nitrate derived from
fertilizers and soil were determined in sterilized and unsterilized soil. The N residue, fixation and loss of ammonium and
nitrate fertilizers were also evaluated. The results showed that soil sterilization inhibited the transformation of ammonium to
nitrate, stimulated the release of soil ammonium, and had no significant effects on the soil residual, soil fixation and loss of
ammonium fertilizer. Soil sterilization had no effect on the conversion of nitrate into ammonium, but reduced the soil fixation
of nitrate fertilizer and caused an increase loss of nitrate. The addition of ammonium fertilizer promoted the mineralization
of soil organic N compared with nitrate fertilizer. The ammonium fertilizer had higher fixation and higher loss than nitrate.
Overall, Soil sterilization was beneficial to the accumulation of ammonium in the soil, but reduced the accumulation of
nitrate. Although the application of ammonium could stimulate the release of soil mineral N and more ammonium N was fixed
in soil, the loss of ammonium fertilizer was higher compared with nitrate fertilizer.

Key words: soil sterilization; nitrification; nitrogen loss; nitrogen fixation; nitrogen mineralization
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