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Characteristics of N,O emission from Medicago sativa stands and its response
to nitrogen fertilizers in the Longdong dryland Plateau™
WANG Gang, YANG Xianlong, LI Yuan, DING Xinyu & SHEN Yuying"™

College of Pastoral Agriculture Science and Technology, Lanzhou University, State Key Laboratory of Grassland Agro-ecosystems of Lanzhou
University, Ministry of Agriculture and Rural Affairs Key Laboratory of Grassland Livestock Industry Innovation, Lanzhou 730020, China

Az Nitrous oxide (N,O) is one of the potent greenhouse gases (GHG) that depletes the stratospheric ozone. Nitrogen
fertilizers are considered to be a major source of nitrous oxide (N,0O) emissions from arable soils. To investigate the
characteristics of N,O emission, its influencing factors, and its response to nitrogen application in dry grassland in the Loess
Plateau, one of the most intensively used agricultural regions in China, we conducted a field trial with two treatments including
NO (0 kg hm™®) and N150 (150 kg hm ) at the Qingyang Loess Plateau grassland agricultural research station of Lanzhou
University. An LGR-N,O/CO gas analyzer was used to monitor the emissions. The results showed that the N,O fluxes of the
NO and N150 treatments during the monitoring period were -0.0036 and 0.0118 mg m™ h™, respectively; the flux in case of the
N150 treatment was significantly higher than that for the NO treatment. The N,O emission flux has a distinct diurnal variation
characteristic, which first showed the trend of decreasing and then increasing. Regression analysis indicated a significant
positive correlation between the N,O flux and the surface soil water content at a depth of 10 cm. The N,O emission flux
increased by 131.3%, compared with that during the non-precipitation days. At the same time, the N,O emission flux showed
a trend of decreasing with the increase of the surface soil temperature at a depth of 10 cm. The daily emission characteristics
indicated that there may be a significant underestimation of the N,O flux at the daily or longer time-scale, based on the N,O
flux value measured at 9:00—11:00. In summary, the N,O emissions from the sown alfalfa grassland of the eastern Gansu are
strongly affected by precipitation and nitrogen application and have obvious daily dynamic characteristics. It is recommended
that the accuracy and representativeness of N,O emission flux data be enhanced by continuous dynamic measurement using the

instrument.
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Qingyang, Gansu 35739'N, 107°51'E 3 -0.0368 - 0.0665 LGR-N,0/CO gas analyzer 0:00-24:00 This study
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