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Effect of Nitrogen Deposition on Grasslands Nitrous Oxide
Emission Rates by Meta-Analysis Method

WANG Xia', DU Yangong® , GUO Xiaowei’

(1.

Laiwu Vocational and Technical College, garden engineering division, Laiwu 271100 ,Shandong, China;

2. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining 810008, China)

Abstract: The increase of greenhouse gas concentrations has become a critical situation in global warming. Nitrous

oxide (N,0O) is one of the three primary greenhouse gases. Nitrogen deposition changes the characteristics of soil
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microbial communities and affects the N,0 emission rate. Northern grassland plays a vital role in ecological security
barriers and animal husbandry in China. However, the effect of nitrogen deposition on N,O emission rates and its
regulatory factors are still unclear. In this study, 32 grasslands’ experimental results were analyzed using Meta-
analysis method. The results indicate that the average effect size was approximately 0.82 + 0.11 (95% confidence
interval 0.61 ~1.0) for simulated nitrogen deposition on N, O emission rates (P <0.001). Different nitrogen types
significantly affected the average effect size, with a high-to-low order high of ammonium sulfate, urea, sodium
nitrate, ammonium nitrate, and livestock urine. Nitrogen dosage, soil organic carbon, air temperature, and
altitude had significant effects on the average effect size. Furthermore, the effect size variation of 47.31% and
45.27% could be explained by nitrogen dosage and soil organic matter content, respectively. There was a
significant positive correlation between effect size, nitrogen dosage, and air temperature. Furthermore, a significant
negative correlation was revealed between the average effect size, soil organic carbon, and altitude. In addition,
the grasslands nitrogen deposition effect on N,0 emission may be significantly reduced by increasing soil organic

carbon content through grassland adaptive management measures.

Key words: nitrogen deposition; Meta-analysis; grasslands ecosystem; random effect model; effect size



